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A· And circuit or ampere ck check ESC emulation subchannel L2 level 2 
AA automatic answering elk clock EXT external L3 level 3 
ABAA attachment buffer address register cm centimeter FCS fi nal· control sequence L4 level 4 
ABO adapter bus out (register) CMDR channel adapter command register FET field effect transistor modem card L5 level 5 
ac alternating current CMND command FETOM Field Engineering Theory of Operation rnA milliampere 
ACO automatic call originate com common Manual MemTB memory terminal board 
ACF/NCPI Advanced Communications ~unction for COS Call Originate Status FF flip flop modem modu lator /demodulator 
VS Network Control Program/Virtual Storage CP circuit protector FL flip latch ms/divn milliseconds per division 
ACR abandom call and retry CPU central processing unit FRU field replaceable unit MST monolithic system technology 
ACU automatic calling unit CR compare register (instruction) GB ground bus mV millivolt 
adr address CRC cyclic redundancy check gnd ground NB Digit Signal 
AEO automatic equalizer CRI compare register immediate (instruction) hex hexadecimal N/C normally closed 
AHR addhalfword register (instruction) CRO Call Request Hlfwd halfword NCP network control program 
ALD automated logic diagram CS cycle steal horz horizontal NCR and character register (instruction) 
ALU arithmetic logic unit CSAR cycle steal address register HS heat sink NHR and halfword register (instruction) 
AMP amplifier CSB cOmmunication scanner Hz Hertz N/O normally open 
APAR authorized program analysis report CSCD clear to send, carrier detect I instruction (cycle) NR and register (instruction) 
AR add register (instruction) CSMC cycle steal message counter IAR instruction address register NRI and register immediate (instruction) 
ARI add register immediate (insttuction) ctrl control IC insert character (instruction) NRZI non-return-to-zero inverted 
B branch (instruction) CTS Clear To Send ICS initial control sequence ns nanoseconds 
BAl branch and link (instruction) CUCR Cycle Utilization Counter Register ICT insert character and count (instruction) NSC native subchannel 
BAlR branch and link register (instruction) CUE Control Unit End (status) ICW interface control word OBR outboard recorder 
BAR buffer address register CW control word 1FT internal functional test O/C overcurrent 
BB branch on bit (instruction) CWAR control word address register IN input (instruction) OCR or character register (instruction) 
BC bit clock CWCNTR control word byte count register I NCWAR inbound control word address register OE exclusive or 
BCB bit control block DAA data access arrangement Init initial OH off hook (modem) 
BeC bit clock control DA data modem ready int internal OHR or halfword register (instruction) 
BCl branch on C latch (i nstruction) dB decibel intf interface OLT on line test 
BCT branch on count (instruction) DBAR diagnostic buffer address register I/O input/output OLTEP on line test executive program 
BO bus out dc direct current IPL initial program load OLTUB on line test library 
BP br~ak point DCE data circuit-terminating equipment IR interrupt remember OLTSEP on line test standalone executive program 
bps bit per second DCM diagnostic control module ISACR initial selection address and command register op operation 
BSC binary synchronous communication DCR data channel ready L load (instruction) op reg operation register 
BSM bridge storage module DE Device End (status) LA load address (instruction) OR or register (instruction) 
BZl branch on Z latch (instruction) bET detector LAR lagging address register ORI or register immediate (instruction) 
CA channel adapter diag diagnostic LCD line code definer OS Operati ng System 
CACHKR channel -adapter check register dist distance LeOR load character with offset register OSC osci lIator . 
CACR channel adapter control register DLO data line occupied (instruction) OUT output (instruction) 
CADB channel adapter data buffer DOS Disk Operating System LCR load character register (instruction) OUTCWAR outbound control word address register 
CAMR channel adapter mode register DPR digit present LED light emitting diode OVRN overrun 
CASNSR channel. adapter sense register DR display register or 
CASTR . chann~1 adapter status register data ring (modem) 

LGF leading graphics flag O/V overvoltage 
LH load halfword (instruction) P parity 

CB circuit breaker DCS distant station connect (ACO only) LHOR load halfword with offset register PC parity check 
CBAR CSB buffer address register OSR dataset ready (instruction) PCF primary control field 
eCB character control block DT data tip (modem) LHR load halfword register (instruction) PCI program controlled interrupt 
CCR compare character register (instruction) DTE data terminal equipment UB line interface base PDF parallel data field 
CCT coupler cut through (modem) DTR data terminal ready lim limiter PEP partitioned emulation programming 
CCU centrcil control unit EC edge connector LOR load with offset register (instruction) PG parity generation 
CD-- -carrier detect EB extended buffer LOSC last oscillator sample condition pgm program 
eDS~ 

~~ 

configuration data set ECP emulation control program LR load register (instruction) PH polarity hold 
CE'" 

. - Chann~1 End (status) . EIA - Electronic I ndustries Association LRI load register immediate (instructior:l) PND Present Next Digit 
chan - chan_nel enbl enable· LS or Is local store PIN part number 
char character EON end of number (ACO only) It latch POR power on reset-
CHR compare halfword register (instruction) EPO emergency power off L1 level 1 pos position 
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POSC 
pot 
pop 
PPB 
PUT 
PWI 

R 
rcv 
rd, 

rdy 

RE 
ref 
reg 
regen 
req 

RI 

RLSD 
RMS 
ROS 
RPL 

RR 
RS 
RSA 
RT 

RTS 
rly 
SAR 
SCF 

SCR 

SCRIO 
SOF 

SOLC 
SOR 
sec 
sel 
SEP 
seq 

SG 

SH 
SHR 
SIG 
SID 
SMS 

SR 
SRI 
SRL 

SIS 
ST 
STC 
STCT 
STH 

'iii-
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present oscillator sample condition 
potenti ometer 
post processor modem card 
pri me power box 

programmable unijunction transistor 
power indicator 

resistance or resistor 

receive 
read 
ready 
register and external register (instructions) 

reference 

register 
regenerative 
request 
register immediate (instruction) or 

ring indicator (modem) 
receive line signal detector 
root mean square 

read-only storage 
remote program loader 
register to register (instructions) 
register to 'storage (instructions) 
register and storage with addition (instructions) 

register branch or register and branch 
(instructions) 

Request To Send 
relay 
storage address register 
secondary control field 
silicon controlled rectifier or 

subtract character register (instruction) 

silicon controlled rectifier indicator driver 
serial data field 
synchronous data link control 
storage data register 

second 
selection 
separator (ACO only) 

sequence 
signal ground 
switch hook (modem) 
subtract halfword register (instruction) 

signal 
start I/O 
standard modular system 
subtract register (instruction) 
subtract register immediate (instruction) 

Systems Reference Library 

start/stop 
store (i nstruction) 
store character (instruction) 
store character and cou nt (i nstruction) 
store halfword (instruction) 

(~r ) 
( ,/ 

I 

\ 

stk 
svc 

sw 
SYN 
sync 

TAR 
TB 
TIC 
tr 
TRM 
TSL 
T2 
T3 
T4 
UC 
UE 

V 
V/divn 
wd 
wr 
XCR 
xfer 
xfmr 
XHR 
xmt 
XR 
XHI 

2W 
4W 

stacked 
service 

switch 
synchronous idle 
synchronization or synchronous 
temporary address register 
terminal board 
Transfer In Channel 
trigger 
test register under mask (instruction) 
Technical Service Letter 
test 2 
test 3 
test 4 
Unit Check (status) 

Unit Exception (status) 

volts 
volts per division 

word 
write 
exclusive-or character register (instruction) 
transfer 
transformer 
exclusive-or halfword register (instruction) 
transmit 
exclusive-or register (instruction) 
exclusive-or register immediate (instruction) 
two-wire line connection (implies half-duplex) 
four-wire line connection (implies duplex, but actual 

duplex depends on the line set type and telephone 
company equipment. 
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LEGEND 

1. Logic 0 iagrams 

(Register Name) 
o 15 

... .... 

Counter Name 
Carry 1 2 I 1 J 0 ~ 3 

-I... T 

ALU 

Inp 

~ +1* 

*+ for u p 
wn - for do 

Input Values Output Values 

Register 

The input side is denoted by a thick line. 
A partial transfer of contents is shown 
by numbered input and/or output lines. 

Counter 

ALU 

Compare 

Decode 

The active output is the output whose 
output value equals the sum of the 
active input values. 

Set FL 

Reset 

TA·321 

Data 

Control 

Clear 

Input 

1 
Write ---X 

I 
Address ~ L._L_O_C_A_L---J ,.., STORE 

I 
Output 

Input 
M REG 

Address ---

Write 

Active 
when set 

Active 
when reset 

Output 

Output 
Inverted 

Output 

Flip Latch 

Input side is denoted by a thick line. 
ALD reference page may be shown 
beneath. 

Polarity Hold 

The 'output' of the polarity hold 
block is at the indicated polarity 
when both the 'data' and the 
'control' lines go to their indicated 
polarity. When the 'control' line 
goes to the polarity opposite to 
that indicated, the 'output' line holds 
at the polarity it is at. When the 
'clear' line goes to its indicated polarity, 
the 'output' line goes to the polarity 
opposite to that indicated. 

Local Store 

Read---Output from the local store addressed. 
Contents of local store is not destroyed. 

Write---Input contents stored in the local store 
addressed when 'write' is active. 

MREG 

See Local Store 

F"r.,.' 'f"5"!'" '"PIh!!'II"'I""'W.'M'" 'III" 

• •••••• 0 

~A-CD ~ 

Specified delays 

AND 

OR 

AND Current Driver 

Amplifier 

Exclusi've OR 

Oscillator' 

Negator (Inverter) 

Time Delay 

An input pulse starts the time delay. 
Each output pulse has the same dura
tion as the input pulse but is delayed 
by the specified amount. 

LEGEND v 



LEGEND (PART 2) 
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Line name (1) 

Parity Check 

Parity check on the data bus' 

Parity Generate 

Parity generated on the data bus 

Multiple Line Transfer 

Gated Bus 

Gate must be 
active for data 
to flow on bus. 

Test Point 

Signal that may be seoped. 

Line name (2) 

Above symbol indicates change in line name. 

2. Flowcharts 

( ) 

. --
I 
1 
I 

Terminal 

Indicates the beginning or end of the event. 

Process 

Indicates a major function or event. 

Annotation 

Gives descriptive comment or explanatory 
note. 

Decision 

Indicates a point in a flowchart where 
a branch to an alternate path is possible. 

Input-Output 

ccu executes the control program 
input/output instructions. 

Hardware Process 

Type 2 scanner hardware action resulting 
from input/output instructions or signals 
from the line/autocall interface. 

\ 
\. 1./ 

"-- / 

3. Timing charts 

8 (Not) 4 

,LEGEND (Part 21 

Numerals at the beginning and end 
of the bar identify the signal(s) 
(also on the same chart) that activate 
and deactivate this line. '(Not)' with 
the number indicates that lack of the 
signal conditions the line. 

===i<L-__ .....I1:--t... t Register, bus, or local store content 

4. General 

cv 
1-234 

changes value at these points . 

On-page Connector 

Indicates a connection between two parts of the 
same page. The arrow leaving the symbol points 
(line-of-sight) to a correspondinglv-numbered 
symbol. 

Off-page Connector 

Indicates a connection between diagrams located 
on separate pages. The location of the correspond
ingly-lettered symbol Is shown adjacent the symbol. 

VI 
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COMPONENT LOCATIONS D'()OO 
POWER CHECK D'()10 
FAUL T INDICATORS D'()2O. 
370.5 POWER DISTRIBUTION D'()30 
EXPANSION FRAME POWER 

DISTRIBUTION D'()4O. 
POWER-ON SEQUENCE D'()50 
MAINTENANCE CHARTS AND 

PROCEDURES D-o60 
DC VOLTAGE DISTRIBUTION 0-140 
CHECKING ~ 12, +6, -30, VOLT 

SCRs D-150 
CHECKING -4 VOLT SCRs 0-170. 
SCR CONTROLS 0-190. 
INDICATOR LIGHTS - POWER 
SUPPL Y /CONTROL D-21o' 

INDICATOR LIGHTS - CHARTS 
AND PROCEDURES 0-220. 

DC VOLTAGE MEASUREMENT 0-230 
USAGE METER D-24o' 
POWER DOWN SEQUENCE D-25O. 

3705-11 POWER SUPPLY 
(OXD WITH MORE THAN 
THREE CARDS) -
3705-11 POWER SUPPLY 

(BASIC FRAME OF MODELS E-L 
AND FI RST EXPANSION FRAME 
OF MODELS E-H) 0-300 

370.5-11 POWER SUPPLY 

(FIRST EXPANSION FRAME 
OF MODELS J-L ONL Y) D-301 

POWER CHECK D-31o' 

FAUL T INDICATORS D-32o' 

POWER DISTRIBUTION D-330 

EXPANSION FRAME POWER 
DISTRIBUTION D-34o' 

FET STORAGE POWER 
F:LEMENTS D-345 

POWER-ON SEQUENCE 0-350 

DC VOLTAGE DISTRI BUTION 0-360. 
POWE R DOWN SEQU ENCE D-370 

3705-11 POWER SUPPLY 
(OXD GATE WITH ONLY TWO _ 
OR THREE CARDS) 

• 

3705-11 POWER SUPPLY 
COMPONENT LOCATIONS 

3705-11 POWER CHECK, 
370.5·11 FAULT INDICATORS 
3705-11 POWER DISTRIBUTION 
3705-11 EXPANSION FRAME 

POWER DISTRIBUTION 
3705-11 POWER-ON SEQUENCE 
370.5·11 DC VOLTAGE 

DISTRIBUTION 
CHECKING +3.4V, +8.5V, +6V 

AND ±12V SCRs 
INDICATOR lIGHTS

SUPPLY/CONTROL 
INDICATOR LIGHTS-CHARTS 

AND PROCEDURES 
DC VOLTAGE MEASUREMENT 
USAGE METER. 

3705-11 POWER MAINTENANCE 
ANALYSIS PROCEDURES (MAPS) 

370.5-11 POWER MAINTENANCE 

D-50O. 
0·510 
D-52o' 
D-530 

D-535 
0-540 

D-550 

D-56O. 

0-570. 

0-575 
0-580. 

D-59O. 

PWR MAPS 

ANALYSIS PROCEDURES (MAPs) D-599 

MISCELLANEOUS 

3705-lpHYSICAl LOCATIONS E-OOO 

TOOLS A~D TEST EQUIPMENT E-01O. 
PREVENTIVE MAINTENANCE E-01O. 

370.5-11 PHYSICAL LOCATIONS 
(BASIC FRAME Of MODELS E-L 
AND FIRST EXPANSION FRAME 
OF MODELS E-H) E-020 

3705-11 PHYSICAL LOCATIONS 
(FIRST EXPANSION FRAME OF 
MODELS J-L) E-021 

3705-11 FEATURE BOARD 
LOCATIONS E-O.3O. 

370.5-11 ALLOWABLE HARDWARE 
COMBINATIONS AND CONTROL 
PANEL CONFIGURATIONS E-o'4o' 

TYPE 3 COMMUNICATION 
SCANNER 

INTRODUCTION 
TYPE 2 ATTACHMENT DATA 

FLOW 
TYPE 3 SCANNER DATA FLOW 
DATA FLOW DESCRIPTIONS 
TYPE 3 COMMUNICATION 
SCANNER BOARD OXA-E2 

LAYOUT 
TYPE 3 COMMUNICATION 
SCANNER BOARD OXA-E3 
LAYOUT 

F-OOO 

F-02o' 
F-O.3O. 
F-040 

F-050 

F-060 

CLOCK AND TIMINGS-BRIDGE 
STORAGE 

CLOCK AND TIMINGS-FET 
STORAGE 

SCAN ADDRESS DATA FLOW 
USING HIGH SPEED SELECT 

SCAN ADDRESSING 
SCAN COUNTER 
ICW CONTROL AND DATA 

FIELDS 
Line control definer 
Primary/extended primary 
control field 

Byte .15 (BSe status) 
Byte 15 (SDLC status) 

ICW DATA FLOW 
INPUT INSTRUCTIONS 

Input X'40' (interface address) 
Input X'41' and X'42' 
Input X'43' (Check register) 
Input X'44', X'45', and X'47' 
Input X'46' (Display Register) 
Input X'48', X'49', and X'4A' 

Input X'4B', X'4C', X'4E', 
and X'4F' 

OUTPUT INSTRUCTIONS 
Output X'40' and X'41' 
Output X'42' (DBAR/Scan 

Limits) 
Output X'43' (control) 
Output X'44' (SCF/PDF) 
Output X'45' (LCD/PCF/EPCF) 
Output XJ46' (SDF) 
Output X'47' (MISC ICW bits) 
Output X'48', X'49', X'4A' 
Output X'4C' and X'4D' 
Output X'4E' (CS/PDF pointers 

I CW control) 
Output X'4F' status 

CYCLE STEAL DATA FLOW 
CYCLE STEAL OPERATION
TRANSMIT 

CYCLE STEAL TIMING CHART
TRANSMIT 

CS AND PDF POINTER 
SEQUENCE-TRANSMIT 

PDF ARRAY-SUMMARY OF 
CS/PDF POINTER USE 

WRITE ARR,AY CONDITIONS 
PDF/CS POINTER SELECTION 
FORCING CONTROL CHARAC·-
TERS AND CONSTANTS TO 
THE SDF 

CONTROL CHARACTER DECODE 
BSC TRANSM IT 
BSC TRANSMIT DATA FLOW 
BSC TRANSMIT DETAILS 

BI-SYNC TERMINAL OPERATION F-425 ASYNCHRONOUS DEVICE END G-13O. 
F-o'7o' SDLC TRANSMIT F-430 ASYNCHRONOUS ATTENTION 

SDLC TRANSMIT DATA FLOW F-440 STATUS G-150 
F-08O. SDLC TERMINAL OPERATION F-445 TYPE 3 CA RESPONSE TO 

CYCLE STEAL OPERATION- SYSTEM AND SELECTIVE RESET G-17O. 
F-O.9O. RECEIVE F-45O. 

F-10O. CYCLE STEAL TIMING CHART- TYPE 4 CHANNEL ADAPTER 
F-110 RECEIVE F-46O. 

BSC RECEIVE F-470 
INTRODUCTION H-OOO 

F-120 BSC RECEIVE DATA FLOW F-480 
TYPE 4 CA DATA FLOW H-Ol0 

F-130 PDF ARRAY/CONTROL 
CARD FUNCTIONS AND 

REGISTER/STATUS REGISTER 
LOCATIONS H-030 

F-140 ENTRY FORMAT F-490 
INPUT AND OUTPUT 

F-150 BSC RECEIVE DETAILS F-5O.O. 

F-160 SDLC RECEIVE F-51o" 
INSTRUCTIONS H-o'40 

SDLC RECEIVE DATA FLOW F-52o' 
Input X'60', X'61' H-O.5O. 

F-170 
Output X'62' H-06O. DATA IN/OUT -LIB TO SCANNER F-53O. 

LEVEL 2 INTERRUPT F-550 
Input X'62' H-070 

F-18O. Output and Input X'63' H-08O. 
F-19O. SET/RESET OF ICW 

Output and Input X'64', X'65' H-09O. 
F-2o'O Bits 13.0., 13.1, 13.6, 

Output and Input X'66' H-l0O. 
F-21o' and 13.7 F-57o' 

Input X'67' H-ll0 
F-220 CHANG I NG PCF STATES F-58O. 
F-23O. CHANGING EPCF STATES F-59O. 

Output X'67' H-12o' 

SET OF ICW BITS 0..1-0..5 (SCF 
Input X'6C'- H-13O. 

F-24o' BITS 1-5) F-61o' 
Output X'6C' H-14o' 

F-25O. GENERATION OF LAST LINE 
Input X'6D' H-150 

F-250 STATE AND GATED TIMEOUT F-620 
Output X'6D' H-160 

BISYNC TIMEOUT COUNTER 
Input X'6E', X'6F' H-170 

F-26O. AND SDLC ONES COUNTER F-630 
Output X'6E', X'6F' H-180 

F-27o' TYPE 3 SCANNER LEVEL 1 
OUTBOUND DATA TRANSFERS-

F-28O. 
INTERRUPTS F-65O. 

EB MODE H-190 
F-290 

TYPE 3 COMMUNICATION 
INBOUND DATA TRANSFERS-

F-3O.O. EB MODE H-250 
, F-31o' SCANNER SERVICE AIDS F-68O. 

CYCLE STEAL OPERATION-
F-32o' SCANNER WRAP MODE F-7o'o' 

H-30O. OUTBOUND DATA TRANSFERS 
F-33O. DIAGNOSTIC WRAP F-710 

CYCLE STEAL OPERATION-

F-34o' 
TYPE 3 CHANNEL ADAPTER -... 1 INBOUND DATA TRANSFERS H-340 

F-35O. CA4 INTERRUPTS H-380 

F-355 INTRODUCTION G-OO.O. INITIAL SELECTIVE RESET, 
TYPE 3 CA TAG LINES DATA INITIAL INTERFACE 

F-36O. ' FLOW G-o'1o' DISCONNECT AND SERVICE 
TYPE 3 CA BUS LINES DATA SELECTIVE RESET-

F-370 FLOW G-o'2o' SELECTOR CHANNEL 
CARD FUNCTIONS AND CONTROLS H-390 

F-380 LOCATIONS G-03O. 11SCONNECT IN-SELECTOR 
CONTROL PANEL DESCRIPTION G-040 CHANNEL H-400 

F-39O. OUTPUT X'59' INSTRUCTION G-O.5O. 

F-391 INPUT X'5C' INSTRUCTION G-O.6O. 

F-392 ENABLE OR DISABLE TYPE 3 
CAINTERFACE G-o'7o' 

TYPE 3 CA SELECTION FROM 

F-395 A NEUTRAL STATE G-O.8O.' 

F-396 INSTANTANEOUS ALLEGIANCE 

F-40O. STATE G-09O. 

F-410 ,LONG TERM ALLEGIANCE STATE G-llO. 

F-42o' CONTINGENT STATE G-12o' 
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3705-1 POWER SUPPLY 

COMPONENT LOCATIONS 

• See 0-300 through 0-460 for a 3706-11 with more than three 
cards in the OXO power control gate. 

• 0-160 through 0-240 are used for the 3705-1 and a 3705-11 with 
more than three cards in the OXO power control gate. (See 
0-500 through 0-590 for a 3705-11 with only two or three 
cards in the OXO power control gate.) 

• The expansion frame physical locations are identical except 
there is no EPO panel nor sequence panel (gate 01 E). 

• Refer to the following chart for the component layouts of 
other units. 

• Power MAPs for all 3705-lIs begin on page 0-600. 

Unit Layout reference 

Prime power box YZ301 sheet 2-3 

Heat sink tower (01 G) YZ301 sheet 4-5 

Capacitor bank (01 F) YZ301 sheet 6 

EPO panel YZ301 sheet 11 

8SM-l &2 (018&C) YZ301 sheet 7 

I/O Gate (OlS) YZ301 sheet 9 

• Expansion frame control board (OXO-A 1) does not 
have a card at the T4 position. 

O/V - over voltage 
O/C - over current 

2 

3 

4 

6 

6 

A 8 C D E F G H J 

Gate 01 E 
Sequence Panel 

Gate 01C 
8SM-2 

K L M N 

Gate 
01S 

I/O 
Gate 

P Q R S T U V 

I Yl I I Y2 I I Y3' I I ,Y4 f I Y5 II V6 I 

D 
~1 02 fl3 -4 V +12 V 

ON O/V O/V 
S S S P S S S P S S S P 
C C C 0 C C C 0 C C C 0 

R R R T R R R T R R R T 
AC AC AC and and and 

0 
C C C F C C C F C C C F 

R R R I I I 
E E E T T T T T T T T T 

F 
L R R R L R R R L 

F F R R R T T T L L L L L L 
L L L E E E 

R R R 

~[]DDD 
-4 '+6 V ON -30 V ON 
V 

S S S P S S S 
FD 

O/C C C C 0 C C C ON AE 

and R R R T R R R 
UL 

# # # 0 and and LA 

P C C C F C C C F TY 

~~~~DD 
E T T T I T T T I 
N R R R L R R R L 

L L L T L L L T S 
C E E 

R R R 

Zl Z3 Z4 Z5 

01 O-A 1 CONTROL BOARD 

#indicates cable 

Power Sequence -30 V Pot and 
and Under Voltage CARD SI DE Temperature Tracking 
Detect 

+ 

0 20 
V 

R 
E 
G 

0 
U 
L 
A 
T 
0 
R 

0 CE 

I 
N 
D 

0 I 
C 
A 
T 
0 
R 

.. 

2 

3 

4 

6, 

6" 

A 

C 

E 

G, 

J 

L 

N 

Q 

HD 1-2 

Thermal 
Reset 
Switch 

T1, T2, and K2 inside PPB 

SMS card P8 plugs into the 
sequence panel connector 

,iiiii/;iii;!'::~::i;:~i!fJfjfi!i!"· 
J8 

Diode # 01 E location 

I 8 D1 RY6 - 'A' to '8' * 

I D 
I 

I F 
I 

I H 
I 

I K 

D2 EC2 - a to e" 

D3 RY2 - 'A' to 'B'* 

D4 EC2 - b to e* 

05 RY12 - 'A' to '8'* 

I M 06 RY11-'A'to'8'" 

P 
07 ,RY10 - 'A' to '8'" 

R 
D8 RY9 - 'A' to '8' * 
D9 EC2 - f to c" 

wiring side 
"indicates anode (+) side 

of diode. 

Gate 01 E 

ee@ C0 
DruO (§1 -6V Regulator 

Heat sink 

LJ21 rECl' L __ ---1 

r----, 
L EC':"'---1 

HDl Relay r Ec3 , 
L __ --1 

r EC4-' L-__ ...J 

RYl RY2 RY3 RY6 

1 4 1 4 1 12 1 12 

RY RY RY RY RY 

9 10 11 12 13 

1 6 1 41 41 41 4 

P8 P7 P6 P5 P4 P3 P2 P 1 

12, 

Power Control Cable Plug 

P1 - 3705 
P2 -- 1 st expansion frame 
P3 - 2nd expansion frame 
P4 - 3rd expansion frame 

OP g g g g g g g g g g g g 
N/C g g g g g g g g g g g g 
N(6 

Coil 

12 position Wire Contact Relay 
Base (wiring side) 

3105-1 POWER SUPPLY-COMPONENT 
LOCATIONS 0-000 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-R 
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3705-1 POWER CHECK 

• The Power Check light turns on during a normal power-on 
sequence and turns off when the sequence has successfully 
comDleted. 

• A power-off sequence occurs, and the Power Check light 
turns on for any of the following check conditions: 

1. Overvoltage on any logic voltage 
2. Overcurrent on the 4 V supply 
3. Undervoltage on any logic voltage 
4. Thermal sense on the logic gates, storage 

gates, and power supplies. 

• If the power check resulted from conditions 1·3, reset 
the Power Check light by pressing the Power Off switch. 
Power can now be turned on. 

• If a normal power-down sequence has not been completed 
within 34 seconds, power is forced off, 01 E-RY11 (fault 
sense) is turned on, and the Power Check light turns on. 
Reset the Power Check light by pressing the Power Off 
switch. Power can now be turned on. 

• If the power check resulted from a thermal condition, 
reset the power check light by pressing the Thermal 
Reset switch (located on the sequence pane1ilate 01 E) 

after the thermal contact that detected the thermal 
condition has cooled off and closed its contact (usually 
about a half hour). Power can now be turned on. 

• Power check logic is on YZ041 . 

POWER CHECK-FAULT SENSE POWER OFF 

Fault * 
~200ms*~ 

01 E-RY11 (Fault sense) 

Power Check Light 

01 E-RY6 (Power on) 
\ 

D 

\ Normal power-off sequence follows 
the drop of 01 E-RY6. See 0-250. 

Power check 
Light on 

No 

Sequence I 
Complete r- -
YZ053 , --

Failure during power-on 
sequence; Refer to 
D.o50 and 0.060 

No 

Yes 

No 

Yes 
Check the 3 phase AC 
input voltageato1 I)-A 1 B2B02.) 
01D-A1C2B02,and . 
01 D-A 1 D2B02(YZ111)" 
See scope pictures on D-200. 

Check the 3 phase AC 
Reference voltage at 
01 D~A1 B2D13, 01 D-A 1C2D13, 
and 01D-A1D2D13 (YZ111). 
See scope pictures on 0-200. 

Check CBs and CPs. 
(Ref-D-030 or 
D-040) 

i 

I 

Check CBs and CPs. 
(Ref-D.o30 or 
0.040) 

Check ~EO card at 
OXO-A 1 U4 in all frames 
to determine fault 

;condition and location 

~705-1 POWER CHECK 

Yes 

I _____________ -I Thermal sense 
I Ref-YZ054 

j 

-- -- - -- - -i Located on gate 01 E 
I 

After Thermal Reset I-
switch is released - - - _ 

I 

Ref-YZ053 

i 

Failed after power-on 
sequence completed Failing condition gone 

(thermal switch has closed) 

Fault sense ~ -- -- - -
Check air filters 
and blowers 

________ ~I No 

POWER CHECK-THERMAL SENSE POWER OFF 
Normally requires about 

opens ---;1,'-'- half hour to cool and ~ r closes 
, close points. 

l II l Thermal Sense Sw 

01 E-RY10 (Thermal) ________ ........ ~)~) .............. L---J) 
\ ( \ 

P 
_
______ ......... ?-' ............ L-~) ower Check Light r , .. \ t 

01 E-RY6 (Power on) ~) ____ L.. ____ ~) ,..) __________ -1) 
~ l t ( 

Normal power-oft sequence follows 
the drop of 01 E-RY6. See D-250 

Check air filters 
and blowers 

---------Ill-l ----------."l fJ Power Off Switch ------------~~-------D 
.. See 0.020 (Fault Indicators) Manually 

Thermal Reset Switch 

( )., ( 
.)' 

~I _Y' j! 

for those conditions that use operated 
the 200 ms delay. j 

Ready for 
power on 

! \, ( 'I ! , 
" { \" '., 

" ) -j '<.. ;/ J 
'~, l )\ ( .~" l") it')"~ () Y \. j \. / 'I.. J' 

{"~ 
I(_y 0 0 () 

~~~" .. ~.-" .-.. " . .,.~ 

() 

Manually 
operated 

Ready for power on j 

l'} 
\,\" ,'III () t-,,\ l""", .4"" 'til. 

"--; " / 

1~ .,~, t ." , ·'11 {) (."~ n I 
" 

" 1 
IIl_Y " "L y "- ,J1 "",j ~, /,v 

0-010 

('\, t-~\ 0 'I ~' ' .. ,)1 -_J 
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3705-1 FAULT INDICATORS 

D There are 12 light~miting diodes (LEOs) on one card 
located on the control board at 01 O-A 1 U4. When on, 
these LEOs indicate the following fault conditions: 

Overvoltage on any logic voltage 
Overcurrent on the -4 V supply 
One or more open SCR in the -4 V supply 
Undervoltage on any logic voltage 

Once a LED is on, it stays on even if power drops. 
To turn the LED (5) off, press the Indicator Re
set button located on the U4 card. 

• The indicators will not turn on during 'power on reset' 
or while the Power Off push button is pressed. Con
sequently, the LEDs will not assist you with a power
on sequence problem. 

• All fault indications that cause power down turn on 
the 'power check' light. 

Storage Thermistor 

• 
" '. "N.,lI, "MI' I 

• • • • 

Control Board 
(card side) 

INDICATOR 
RESET 

PUSH BUTTON 

• 
,oj' .' 

• 0 
!III ;'oi.IJ.i!lI'IL"I"QI!''''W'''I''1 '111!'/!'J'.'I'd!! IU,., ,,I_ 

.! ','0 "-4 
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Service Note: 

LED #12 (-30 V undervoltage) may be turned 
on as a result of a defective storage thermistor. 

The thermistor is located in gate B below the core 
array. An un used thermistor is located in gate C. 

E"tI To check a thermistor: 
.:ill 1. Pull the -30 V temperature tracking card 

from the S5 position of the associated con
trol board. 

II 

2. Use an ohmmeter to measure the thermistor resistance 
between OXD-A 1 S5B13 and D13. 

3. The characteristics of the thermistor are shown 
in the attached graph. The temperature can be 
assumed to be 100 F higher than the <;lir tem
perature outside the 3705 covers. Replace 
thermistors that have resistance readings out
side a +30% range at the operating temperature. 

4. I nsert the card removed from the S5 position. 

LED NO.6 may turn on if the -4 volt supply is adjusted 
beyond its normal range, 9r if the machine has undergone 
gone a severe power-line disturbance. 

_~, ... ilwlFllI':' .1'11 I. n ~ "M .!'II!!!" p++.'" .. M,·J· 

• • • • • • 
If an undervoltage LED is on but the power will not 
remain on to scope the associated SCRs, the voltage 
sequence can be made to hang up by removing the 
filter card for the next voltage to sequence on. For 
example: to scope the +6 V SCRs, remove the -30 V 
filter card. 

Power on voltage sequence: 

1. ±12V,-4V 
2. +6V 
3. -30 V 

To scope the -30 V SCRs, prevent 0IE-RY12-3 N/O 
from making by removing the contact wire from the 
relay. 

Level at which 
sense relays pick, 
LED turns on, 
under-voltage 
ca uses· power 
down 

Action To Be Taken If 
Respective LED Is On 

• 

Follow proced ure for 
checking SCRs in ±12 V, 
+6 V, -30 V supplies 

25 

on D-150 

Follow procedure for 
checking SCRs in -4 V 
supply on D-170 

Follow procedure for 
checking SCRs in ±12 V, 
+6 V, -30 V supplies 
on D-150. 

Thermistor Characteristics 

04------.------.-----~------r_-----r-

50 60 70. 80 90 100 

Temperature OF 

3705-1 FAU,-T INDICATORS 

0 0 

0-020 



3705-1 POWER DISTRIBUTION 

3 Phase 
Input Voltage Input 

Filter t"---- PPB-CB 1 
(in PPB) (Main CB) 

Frames 208/230 V 220/235 V 380/408 V 
50 Hz 50 Hz Attached 60 Hz (Delta) (Wye) 

3705 15A 15 A 15 A 
1st expansion frame 30 A 30 A 15 A 
2nd expansion frame 40 A 40A 30 A 
3rd expansion frame 50 A 50 A 30A 

NOTES FOR WaR LD TRADE 

Note 1 

Note 2 

For 220/235 V (Delta) or 380/40S V (Wye) 50 Hz 
power. jumper terminal block PPB-TB2 to obtain 
220/235 V for the convenience outlet (see YZ013). 

For 200 V 60 Hz power (Japan), use PPB-CP1 (5A) 
with transformer T1 to obtain 100 V for t he con
venience outlet (see YZ023). 

For 200 V 50 Hz power (Japan), only the PPB-K1 
contactor is used with the convenience outlet 
voltage of 200 V (see YZ033). 

For 220/235 V (Delta) or 380/40S V (Wye) 50 Hz 
power, terminal block PPB-TB2 is jumperedto 
obtain 220/235 V for all blowers and to connect 
the neutral of the Wye input power to transformers 
T3 and T4. 

(All blowers are single phase). 

LEGEND 

PPB 
CP 
CB 
SCR 

Prime power box 
Circuit protector 
Circuit breaker 
Silicon controlled rectifier 

BSM Basic storage module 

,{ .~( "I, 'l., l 
" 

'- ./ \ . ;- ~ .-->/ "\ .. 

1" l 
y "--../ 

200 V 200 V 
60 Hz 50 Hz 

(Japan) (Japan) 

15 A 15 A 
30A 30 A 
40 A 40 A 
50 A 50 A 

.. < '." 
t 

I 

\-. . .J 

Single frame wiring 

r----

A 

PPB-CB2 
(15 A) 
(Multiple 
Frames) 

YZOO1 

To D-040 

(' 'l\ .( ~~\ I I 
~j \. .-

--, 

I 
I 
I 

PPB·K1 
(EPa) 

YZ003 

I---
PPB-CP1 
(5 A) 

T1 Trans
former 
(in PPB) 

SMS 

115 V 
Convenience 
Outlet 

+24 Vdc 

3705-1 POWE R 
DISTR IBUTlON 

1 . EPO 
2 . Power ON/OF F 

Sequencing 
3· Fault Sensing 

(on Sequence Panel) 

YZ041·043 

rl +20 V Regulator Card ~ +20 V 
(on Control Board) 

""-----' 

Used on 
Control 
Board 

PPB-CP2 
(1 A) 

I--
T2 Trans
former 

Rectifier 
I-- Card 

'(mounted on 
transformer T2) 

+30 Vdc -'for +20 V regulator) 
YZ10l 

YZ003 
1.2 A - World trade 
except Japan 

.. ;.: See note 2 

... ::::::~:~mt~\~\\ ;.a:a:o~~~5 

(in PPB) 

YZ051 

T3 

PPB-K2 ~---l PPB-CP3 t-
Trans
former 
(mounted 

YZ051 

':;~mmlg To +20 V Regulator Card 
':;;ijH in expansion frame 

.::: Control Boards 

Y -6 V Regulator (on -6 V 
Sequence Panel) 

~-----YZ051 

Used on 
Control 
Board 

To expansion frame: ..... ,. 

r--___ C_O.,ntrol Boards \~\f~~~~{ .. :.:..\ ... ; ...... .. 
rl .30 V I 01F-CP1 ~ .. ~ 

.--_~, SCRs 1----1
1 

(lOA) -' -

'"--'" 
I---------___ ---tsl -12 V ~I--_--fl 01 F-CP2 -1---.1-___ .. 

.-.--_~ SCRs I (10 A) I 

on base) 1----------......... ---tJ +12 V ~I-___ II 01 F·CP3 ~I---.l __ ~_ 
.... --l-!...... SCRs l (30 A) J . 

I(Frame 1 AC) n (SA) 

YZ003 

dc 
Voltage 
To 

'7 Logic 
Gate 

Blowers 
1 Logic gate blower 
2 Heat sink blowers 
2 BSM·1 blowers 
2 BSM-2 blowers 

YZ003 

PPB·CP4 I
(8A) I 

YZ071 

T4 Trans· 
former 
(mounted 
on base) 

Jr +6 V .~ _____ J, 01 F-CP41-

.... --l--"'...-.t SCRs I (10 A) 
~ 1---__ .. 

D·150 
YZ071 

SCR Control 

3 phase ac ..-------. 
I-----t SCR Controls 

(on Control 

C 
Board) 
Ref D-190 

L-.'!I"Y~Z-12'!1"1-.1'!1"6~1 ... 

-4 V 1 
~------------------SCRs I 

D·170 
YZ073 

(Sense Voltage) 

-

J Meter Control 
I--------------------tl (on Control Board) .I---------------i 

YZ111 ' 

'Phase A' and 
'Phase S' ae 
voltage for 
indicator lights 
(to Control 
Panel) 

and 
Storage 
01A-TBl 
YZ075 

Elapsed 
Time 
Meter 

D·240 
YZ073 

B C 

YZ073 
D-210 
YZll1 To D-040 

,f- ir ,r-"''': ( '1\ (~ I"'-~I ~. 
l"'~ 0 () rr~\ (t '.~ I~''I;\ . 1>" 

" ~.-)/ ""-'~ / '-\...y -' '" / '''-.Y- '", " _/ 

0-030 

"\ ,~ \ ,r, 
) ) \... I , 

.j 
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3705-1 EXPANSION FRAME POWER DISTRIBUTION 

NOTE FOR WORLD TRADE 

• 220/235 V (Delta) or 380/408 V (Wye) 3 phase 50 Hz 
expansion frames are jumpered to obtain 220/235 V 
for all blowers and to connect the neutral of the Wye 
input power to transformers T3 and T4. See YZ015. 

From 0-030 

A 

3 phase Input 
voltag_e from 

3705 

• 0 
.w;or.u:.~II!IJI~"~""I..I!!.r.:.....J.~"...L"" 'UflLlji' II WI'" 'Y"UI'"J11£'fll"UWIM'WCJI,,'mg'"V "1t!W1lUtl± Y 4 .. u '"'\I',}' 'WlI",JIW'" • .-Jl.llj'b .... :.i+JL.-W".j.i 

• 

PPB-K1 
(Frame 2,3, 
or 4 ac) 

YZ005 

0 0 

See note for 
World Trade 
expansion 
frames 

Blowers 
1 Logic gate blower 
2 Heat sink blowers 
2 BSM-l blowers 
2 BSM-2 blowers 

YZ005 

• 

YZ005 

PPB-CP2 
(8 A) 

0 • • • • • • • 

+20 V Regulator Card 
(on Control Board) 

+20 Vdc M~~t:::::::::;:::::::::;·;········ 

T3 Trans
former 
(mounted 
on base) 

YZ071 

T4 Trans
former 
(mounted 

SCR control 

on base) 3 phase ac 

YZ073 

-

1-------4 SCR Controls 
(on Control 
Board) 
Ref 0-190 

YZ121-161 

Used on 
Control Board 

0-150 
YZ071 

D-170 
YZ073 

(Sense Voltage) 

• 
+30 Vdc 

·tI' ! " "'".:' -Nle.\.m· . 

0 • • 
From D-030 

Used on 
Control 
Board 

dc 
Voltage 
to 
Logic 
Gate 
and 
Storage 

OlA-TBl 
YZ077 

3705-1 EXPANSION FRAME 
POWER DISTRIBUTION 

• 0 0 

0-040 
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3705-1 POWER-ON SEQUENCE 

• Shows the sequence of events that occur during normal 
power-on operation (1) when the Local/Remote Power 
switch is set to the LOCAL position, and the Power On 
switch is depressed, or (2) when the Local/Remote Power 
switch is set to the REMOTE position, and the host CPU 
brings power up. 

D The 4 second delays are located on P8 
on the Sequence Panel gate 01 E. 

Contact or action causing pickup 

EPO-J (1,2,3, or 4) 

PPB·Kl #1 point 

Press Power On Switch 

Local Power On Switch or CPU Power On 

01 E-RY6-9 

01 E-RY6-12 N/O 

01 E-RY6-2 

01 E-RY6-11 

01 E-H01-1 

PPB-K2#4 point (3705) 

PPB·Kl #4 point (Expansion frame 1) 

PPB·Kl #4 point (Expansion frame 2) 

ac applied to each frame 

+12 V, ·12 V, -4 V up in each frame 

Transistor that picks +12 V, -12 V, -4 V sense relay 

+12 V, -12 V, -4 V sense relay points in each frame 

01 E·RYl-4 

OXF-Hbl-{1&21 

+6V up in each frame 

Transistor that picks +6 V sense relay 

+6 V sense relay points in each frame 

01 E-RY2-3 

OXF-H02-(1, 2, 3) 

-30 V up in each frame 

RY3·1 N/C 

-30 V sense relay points in each frame 

01E-RY12-3 

01 E-RY3-10 N/O 

r-\, 

YZ051 

YZ051 

YZ053 

YZ053 

YZ053 

YZ054 

YZ055 

YZ055 

YZ052 

YZ052 

YZ052 

YZ052 

YZ005 

, YZ101 

YZ101 

YZ056 

YZ055 

YZ071 

YZ101 

YZ101 

YZ056 

YZ055 

YZ071 

YZ101 

YZ054 

YZ056 

YZ053 

YZ053 

Power Supply Components or Action' 

PPB-Kl (EPO) 

01 E·RY9 (Remote) 

Power On switch or CPU Power On 

01 E·RY6 (Power On) 

Power Check Light 

Power On Reset 

01 E·RY13 (Power Off Override) 

01E-HOl (ac contactors on) 

PPB-K2 (ac to 3705) 

PPB-K 1 (ac to Expansion frame #1) 

PPB·K1 (ac to Expansion frame #2) 

PPB·Kl (ac to Expansion frame #3) 

+12 V, ·12 V, -4 V (every frame) 

+12 V, -12 V, -4 V sense relays 

Ground for +6 V sequence 

01 E·RY1 (+12 V, ·12 V, -4 V up) 

OXF·H01 (Turn on +6 V) 

+6 volts (all frames) 

+6 V sense relays 

G ro u nd for -30 V seq uen ce 

01 E-RY2 (+6 V up) 

OXF·H02 (Turn on .:30 V) 

·30 volts (all frames) 

·30 V sense relays 

Power-On Reset Controlled 

01 E-RY12 (-30 V up) 

01 E-RY3 (Sequence complete) 

Power ON Light 

o o 

3705-1 POWER·ON SEQUENCE 

Timing Relationships 

(+24 Vdc For Relays) D-120 

Remote position of Local/Remote Power Switch 

-
Local position of Local/Remote Power Switch 

+20 V approx. +1 V (approx.) 

D~ 4sec·l~ delay 

+20 Vapprox. +1 V (appro x.) 

+24 Vdc (Blocks Power Fault Indicators) 

D~4sec.~ 
. delay 

t( " 
"-- / 

!'!' - •. ,. 

Ground 

tt ~\ 

" Y 

0-090 

D-080 

D'()70 

D-D60 

0-050 
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3705-1 MAINTENANCE CHARTS AND PROCEDURES 

POWER ON SEQUENCE 

• This procedure is based on the fact that a failure results in 
the power-on sequence hanging at the failure point. 

• A procedure to isolate the failing frame for power-on 
problems on multiframe machines is within area outlined. 

• Check lists used in this flowchart are not all inclusive, 
but assist you in locating the problem more readily.· 
Following the check list is a logic page reference for 
your use when the check list does not pin point the 

problem. 

Notes: 

1. +24 Vdc can be +20 V to +35 V depending on loading 
and input line voltage. 

2. -24 Vdc can be -20 V to -35 V depending on loading 
and input line Voltage. 

3. +30 Vdc can be +25 V to +40 V depending on loading 
and input line voltage. 

4. Verify that all CPU interfaces are disabled to avoid 
channel errors when powering down. 

SAF ETY - Observe normal safety practices when servicing 
this power supply. 

Power must be off in the 3705 whenever a card is to be substituted or replaced. 

Connect the I/O interface cables to bypass the 3705 
when you are working on a power supply voltage 
sequence.problem. The 3705 relies on power 
sequencing during power on and off to prevent the 
drivers and receivers from generating noise on the 
channel interface signal lines. 

INTERPRETATION OF DECISION BLOCK PATHS 

o 

Yes-Normal operation in which the relay picks and holds according to the power-on sequence 
chart on 0-050 and drops according to the power-down sequence chart on page 0-250. 

No-The relay fails to pick. 
Momentarily picks but doesn't hold-Do not take either the Yes or No path. This is a failure and 

you should determine why the relay did not hold up. 

To 0-070 

I Sequence complete 
- - -1 Ref·YZ053 

Yes .... ' --------

Sequenced up 
correctly 

o o o o o • o • 

----~ 

Prevents a thermal condition ; 
when the power control cable,- -
plug is removed. I 

Pull the power control 
cable plug for the next 
higher position. 

No 

• • • 
Trouble: Power-on failure 

Pull the power control 
cable plug associated 
with the highest config· 
uration, 

Remove inserted dummy 
card and replug the 
removed power control 
cable. 

• • 

1 st 
2nd 
3rd 

• • • • • 

-----1 
Configuration 

3705 
Expansion Frame 
Expansion Frame 
Expansion Frame 

Power control 
cable plug 
position 
See 0-000 

01 E·P1 
01 E·P2 
01 E·P3 
01 E·P4 

Dummy cards must be present 
in all positions that do not 
have the associated frame. 

Remove inserted dummy 
card and replug the 
removed power control 
cable. 

I 
I 
I 

L ___________ -------------J 

3705-1 MAINTENANCE CHARTS AND 
PROCEDURES 
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3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 2 

From D-060 

No 

B 

To D-OSO 

:r " " 

"- ./~ 

iJ" 

1 +6 V up .............. 1 Ref-YZO?6 

Yes 

Check RY3 
base contacts 

f 

Yes 

'" ,f 

Replace RY6 
(original RY3) 

, 
Input to time delay~_ 
______ ~I No -

Bad connection at 
01 E-J8-B 

RY3-2 N/O points used for l 
instant drop of time delay. i-y _______________ ~. es 

'», 

Rep'lir 

Output of t~me delay ~_ 
4 sec. after Input I Yes-

Bad connection at 
01 E-P8-A 

). I ,), 

-30 V up I 

-30 V sense relays pick 
in each control board 
(OXD-G4) Ref-YZ10l 

Ref-YZ056 r- --

Replace card at 
01 E-P8 

(--"'i 

, 

","",/>, 
I 

Check diode 01 E-D9 
(mounted on EC2 between 
c and f) 

Check +24 Vdc at: 
1.01 E-RY9-1 op_ 
2.01 E-RY6-3 N/O 

Ref-YZ053 

Check for +24 Vdc at 
1. EPO-J1-G 
2.01 E-RY3-5 op. 
3.01 E·RY9-1 op. 

Ref-YZ053 

No 

~ .. ~ r~ 0 " _J;' I, , 
"- ./ 

Turn on -30 V 
Ref-YZ055 

.I Check for -30 V 1 at memory TB-l 

0 ~ 
\l.~j 

Yes 

('}I 

No 

I 

Check for +24 Vdc 
across OXF-HD2 coil 
of relay that didn't 
pick 

Ref-YZ055 

Check for +24 Vdc 
across 01 E-RY12 coil 

I Method to check: 
,..f +24VdcatOXD-A1G4G13 

..-"- I' and OXD-A1G4813 (YZ101) 
I 

n\ ',I 

"" 
,;I 

See YZ056 for 
sequence panel connectors 

I 
_..oj Ref-YZ071 

I , 

f":\ 
\ , 

',-~ .Y 

Check circuit to 
gate OXD 
Ref -YZ075-07 7 

f~, 
! 

l--~' " A 

3705-1 MAINTENANCE CHARTS AND 
PROCEDURES, PART 2 

Replace card 01 E-PS in 
sequence panel (location 
of diode) 

No 

,Yes 

Ref-YZ055 

Ref-YZ055 

0-070 

• 
Sequence ground' 
Ref-YZ141 r--- J

I Level +20 V when 
...... ,not +1 V.See 

...- 10-050 

" 

Replace card 
at OXD-A1G4 

Check circuit 
Ref-YZ101 

~' 
_ ..... 1), 

/ 

, 

No 

/-'~"" 

Scope the -30 V 
SCRs, filter card, 
and SCR control 
cards per D-150 
and 0-190. Re-
place bad component 
when required. 

Adj ust pot on card 
OXO-A-1 R4 if voltage 
is outside the graph limit 
(see D-230\. Measure at 
OXO-A 1 C6E04. 

l 
,-

~ f'.1 0 
)1 ! '{ \\ I 

-- ,;I ~ _ _ r/ 

I 

", i('""" 

,I 
{~, 

'.",~.~j 
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3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 3 

From 0·070 

No 

c 

To 0·090 

1-4 V,±12 V up - -1 Ref·YZ056 
Yes 

t 
Method to check: I 
+24 Vdc at OXO·A 1 G4G08 ~ 

Yes 

+6 V sense relays pick 
in card OXO·A1 G4 on 
each control board. 

Yes 

and at OXO·A 1 G4G09 I .............. 
see YZ101 I ....... , 

See YZ056 for sequence 
panel connectors 

Replace card at 
OXO·A1G4 

Yes 

Yes 

Yes 

o o 00 

Turn on +6 V 

+6 V to all frames 

I --I Reed relays (RR3) 
I 

No 

Check for +24 Vdc 
across 01 E·RY2 coil 

Ref.YZO?6 

o o 

Check circuit 
Ref·YZ101 

o 

Yes 

.. 

o o • 

Yes 

Check for +24 Vdc across 
OXF-H01 of relay that 
didn't pick 

Ref·YZ055 

R·eplace card at 
OXO·A1G4 

• 
No 

No 

• • • 

Scope the +6 V SCRs, 
filter card, and SCR 
control cards per 0-150 
and 0-190. Replace bad 
component when re
quired. 

• 

• 

I 
I 

0, ;,,< • • 

Replace card at 01 E-P8 
(location of diode) 

-f Ground for +6 V sequence 
- I Ref- YZ151 

I 

3705·1 MAINTENANCE CHARTS AND 
PROCEDURES, PART 3 

• o o 

0-080 



3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 4 

. From 0·080 

No 

o 

··To 0-120 

l··l-

-24 Vdc is gated to 
-6 V regulator 
+30 Vdc is gated to 
+20 V regulator I .....-t. Contactors on 

~ ,Ref-YZ055 

Yes 

,a'. 

I 
ac to the 3705 I - _ , 

Blowers should : ________ _ 
be operating I 

ac to Expansion·: 
frame #1 - -

No 

Blowerss~ould l-_______ _ 
be operating I 

ac to Expansion I 
frame #2 -:- -

ac to Expansion 
frame #3 . t-- - _ -----_ .... ' -- --- ---

I 
+12V,-12V,and-4V I 
must be up to pick these 1 _______ _ 
Reed relays (RR1) I 

±12V.-4Vsense 
relay picks in 
card OXO-A1G4 in 
each control board Check for: 

+12 Vat OXO-A1G4B08 I 
-12 Vat OXD-A1G4B09 I 
-4 V at OXO-A 1 G4013 , 
See YZ101 I , 

,1 

To 0-100 

I 
J 3705 blowers should 

/ I be operating 
,/ Ref-YZ052 

~ ~I---------------------------

No 

No 

No 

Check for +24 Vdc at 
(1) 01 E-H01-1 N/O 
(2) 01 E-P1-C 

Ref-YZ052 

Check for +24 Vdc at 
(1) 3705 PPB-K24 
(2) 01 E-P2-C 

Ref-YZ052 

Check for +24 Vdc at 
(1) Expansion frame #1 

PPB-Kl-4 
(2) 01 E-P3-C 

Ref-YZ052 

Check for +24 Ydc at 
(1) Expansion frame #2 

PPB-K14 
(2) 01 E-P4-C 

See YZ056 for 
01 E-RYl pick 
circuit 

To 0-100 

Yes 

RY1-1 N/O points 'L 
used for instant 
drop of time delay I -
See YZ056. 

f· ... 
I' 

I 
......J 

I 

3705-1 MAINTENANCE CHARTS AND 
PROCEDURES, PART 4 

From 0·100 

J 

Method to chHck 
+24 Vdc at OXO-A1 G4Gl0 
and at OXO-A1G4G12 
Ref-YZ101 

1 Input to time 
__ ~ delay 
-, Ref-YZ056 
No 

Yes 

No 

No 

Yes 

·Y:es 

Replace RY2 

Bad -connection 
atJ8~Q 

0-090 
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'3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 5 

+20 V supply can be +19 V to +21 V. 
Ripple must not exceed 100 mV 
peak-to-peak. 

01 E-H01·3 

+30 Vd'! L 005 
006 

+20 V 
Regulator 

OXO-A1U2 

YZ101 

-6 V supply can be -5.5 V to -6.5 V. 
Ripple must not exceed 100 mV 
peak-to-peak. 

Method to check: 
+24 Vdcat QXO·A1G4Gl0 
and at OXO-A1G4G12 
Ref-YZ101 

! 
I 
r--_ 
I 

----------~- Yes 

To 0-D90 

Plunger wiJI protrude 
farther if tripped 

To 0-130 

Yes 

-24 Vdc 

·6V 
Regulator 

Mounted on 
Sequence 
panel 01 E 

---~ ····::::::~:t\\\\\\\\\\r: Check input and output 
of -6 V regulator 

'-----------------
'--___ --J 01 E-EC3 

YZ051 

From 0-090 

No 

Cheo!<: 
1. DtF-CP2 
.2. ;011= -CP:3 

To 0-110 

Ref-D-D'30 
0-040 

After puShing in 
CP plu.nger Ito reset 
CP) and powering up 

I after pushing in CP 
.-J plunger (to reset CP) 

- I and powering up 
I 

o o • 0 • 

t 
SMS :soe~et attached }-_ 
to transformer T2 I 

Replace SMS card at T2-Jl 
Ref-YZ051 

SMS socket attached to 
transformer T2 

Replace SMS card at 
T2-J1 

No 

• •• 

Check circuit 
Ref-YZ051 

No 

• 000 • 

Yes 

Scope AC reference and 
reset cards per 0-190 
Ref-YZ121, 131,161 

01 E-HOl-3 

+20 V supply can be +19 V to +21 V. 
Ripple must not exceed 100 mV 
peak-to-peak. 

.00 

~···:·:·:·:::::::::::::::::::~:~:~t;i~;~::~rrt.1.m·TE."':':':':::::::::::::::::::::::::: + 3D V de r I 005 

t006 

+20 V 
Regulator 

009[ +20 V 
010 

011 

012 

013 

-

Replace card 
OXO-A1U2 

OXO-A1U2 

YZ101 

3705-1 MAiNTENANCE CHARTS AND 
PROCEDURES, PART 5 0-100 



3705·1 MAINTENANCE CHARTS AND PROCEDURES~ PART 6 

Scope the -12 V SCRs, 
filter card, and SCR 
control cards per I 
0-150 and 0-190. Re
place bad component when 
required. 

Adjust pot. on card 
OXO-A 1 S2 if the voltage 
is outside tolerance 
(see 0-230) 

No 

From 0-100 

Scope the -4 V SCRs, 
filter card, and SCR 
control cards per 0·170 
and 0·190. Replace bad 
component when required. 

l~, 
<.j 

Replace card at 
OXO-A1G4 

fl. 
\t. J) 

1'"- .... 

Scope the +12 V SCRs, 
filter card, and SCR 
control cards per 
0-150 and 0-190. Re· 
place bad component when 
required. 

t"'-;" 

Adj ust pot. on card 
OXO-A 1 M2 if the volt
age is outside toler
ance (see 0·230) 

'" " t ") 

3705·1 MAINTENANCE CHARTS AND 
PROCEDURES, PART 6 

f."' ...... '~~ lr""" f~. (0) 
"0/ \~ i 

.• y \. .. / 

0-110 
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3705·1 MAINTENANCE CHARTS AND PROCEDURES, PART 7 

From 0-090 

--, 
EPO t-
--.-J 

No 

A CPU or channel power on 
must be initiated to provide 
a contact closure within 
the CPU. This closure re
turns +24 Vdc to the EPO 
panel (JX-6) 

Check for +24 Vdc at 
(n 01 E-RY3-5 op 
(2) 01 E-RY9-1 op 
(3) Power Off sw 

Ref-YZ053 

No 

Local 

No 

Check: 
l-Local/Remote switch 
2-PPB-Kl-1 points 

Power on 

o 000000 

No 

Check for +24 Vdc at 
(1) Power on sw 
(2) 01 E-RY34 N/C 
(3) 01 E-RY9-1 op 
(4) Power Off sw 

Ref-YZ053 

o 0 o 

Cl:1eck EPO cable and 
associated CPU 

Check for open 
coil on PPB-Kl 

Replace 3705 PPB-SM~l 
rectifier card (mounted 
on transformer T2) 

Yes 

":)1' '. inw',' 

o o 0 ••• • eo •• 

Plug EPO cable 
into appropriate 
connector 

Remove EPO-JX 

Check PPB-CP2, 
PPB-CB2, PPB-CB1, 
and the input voltage 
(see 0-030) 

......... -- .. 

Ref-YZ055 

Input 
Phase 

phase 1 

phase 2 

phase 3 

Notes: 

I 
--1 Ref-YZ055 

Yes 

Check HDl coil 

No 

Repair point 

No 

No 

Replace card at 01 E-P8 
(location of diode~ 

24.4-33.3 Vac 19.2-26.4 Vac 
rms rms 

PPB-TB4-1 to R PPB-TB4-1 to B 
PPB-TB4-1 to 0 PPB-TB4-1 to C 

PPB-TB4-1 to E PPB-T84-1 to F 
PPB-TB4-1 to H PPB-TB4-1 to G 

PPB-TB4-1 to J PPB-T84-1 to K 
PPB-TB4-1 to M PPB-TB4-1 to L 

1. Remove n~ctifier card from socket T2-Jl . 
2. Use an ac meter to rneasure between the 

T2-Jl connectors indicated in the above 
chart and PPB-TB4-1. 

3. A range of good outputs for the no-load 
condition is shown above the columns. 

3705-1 MAINTENANCE CHARTS AND 
PROCEDURES, PART 7 

• 00 

D-120 
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3705-1 MAINTENANCE CHARTS AND PROCEDURES, PART 8 

l' ''''II, 

From 0-100 

Circuit protector 
trips continuously 

CPX 

Test for shorted SCR in the power supply 
associated with the tripping circuit pro
tector per 0-150 or D-170. The fault 
indicator (0-020) indicates undervoltage, 
if the failure did not occur during power
on sequence. Reset the fault indicator. If 
power does not stay on long enough to 
scope the SCRs, proceed to the ohmmeter 
checks of the SCRs. 

[ 
''''''' 

;(-." l~'~ 
I 

"- ./ ,,-- / 

.~~> f" I. : 
"-~_// 

Power 
Supply 

-4 V 

+12 V 

-12 V 

Follow the instructions below for the 
voltage associated with the circuit 
protector that trips. 

Disconnect 

• Laminar bus lugs at 
OXA-TBl-6, 7,8,9,10,11,13 

• Storage gate B leads 
at Mem TB-9 

• Storage gate C leads 
at Mem TB-10 

Laminar bus lugs at 
OXA-TB1-1 and 2 

Laminar bus lugs at 
OXA-TBl-3 and 4 

Add 

Jumper between 
OXA-TBl-13 and 
OXA-W2-6. 

(This jumper re
estaplishes the -4 V 
sense connection 
needed to bring 
power up.) 

none 

none 

+6 V • Laminar bus lugs at 

-30 V 

1"'1\ \ \ 
"'-_/ 

OXA-TBl-5 and 12 

• Storage gate B leads 
at Mem TB-5 

• S~orage gate C leads 
at Mem TB-6 

'Remove the -30 V filter 
card at OX O-A 1 R4 to 
prevent -30 V from 
coming up whenever 
the +6 V leads are re
moved from Mem TB-5, 
6, or component damage 
may occur in the BSM 

• Storage gate B leads 
at Mem TBl 

• Storage gate C leads 
at Mem TB-2 

,r'lr.'I, A ty If~ 
'\,. ... ".~ /1 

none 

none 

()) !-~ ~"~ 
'.1 ") I· . 

'''',jI/ '",- ~/r' \(......--/'1 

See 0-140 

{11 if)· .["); 
... ~ j .~' \~"'--y 

Power up to verify that the circuit 
protector did not trip again 

No 

Power down. Measure the voltage across 
,the capacitor (to ensure it has discharged) 
before touching any leads. Remove one 
capacitor terminal lead at a time. The 
jumper to the next capacitor must be con
nected to the removed lead by a screw 
and nut, or control of the power supply 
will not be established enea the shorted 
capacitor is removed from the circuit. 
Power up. 

No 

f". ~ " 

3705-IMAINTENANCE CHARTS AND 
PROCEDURES, PART 8 

I~:"-"; 

Oetermine which lead causes the 
circuit protector to trip bV power
ing up after replacing the laminar 
bus lugs and storage gate leads one 
at a time. Replace -30 V filter card, 

Isolate the short to a logic board 
by removing the laminar bus or 
storage voltage jumpers to each board 

Before removing or reinstaIHng the 
laminar bus jumpers from/to a board, 
power must be off undl the jumpers 
are alt off/on. If power is turned on 
with only part of the jumpers attached, 
the current required by the board as
sembly couLd exceed the capacity of 
the board pins and burn them off. 

["~ 

'C,_,.P 

Isolate' to a card by 
removing cards. 

I[~ 

~ / 

'~ 

D~130 

'" r(~' .~ I., 
""Y 
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3705-1 DC VOLTAGE DISTRIBUTION 

_4V 

Shunt 

G 
A 
T 
E 

A 

_4 V current 
determined by 
measuring the DC 
vo Itage a cross the 
Shunt between 
Aand B. 
50 mV = 150 A 

OXA -W1 

,+---------- to OXF capacitor plate ground 
"LA;-+-__ -'--_______ to adjacent frame 

{/)\-I------/ common 

Upper 
Lam i- r-;:::::::"":"=-"':"" 
nar 
Bus 

Lower 
Lami
nar 
Bus 

_./~--+----------...... +12 V SENSE 

+12 V (From supply) 

-12 V SENSE 

_./.~-_+---.....\,.~ -12 V (From supply) 

~~~ V 

iG~~~~~~~~--~~ OIF C20 (-) 

1=:Z:::::~~7 {/~2'W')--lf__---.. -4 V From OIF C17 (-) 

supply _4 V 

{//\4 f.#}--I----....... _4 V From 
F=::t==:10~~ - supply _4V 

_4V From 
(AI6fM--I----........ supply 

~--I----~ To _4 V overcurrent 

1~§~w.,m~Z{§.~h,~~,~:":.",.c~I,-'~c1=:::::::::::::::~ and open SCR detection 
~+--I----/ FromOXG -W1 

Note: Capacitor should be physically 
separated from the resistor 
because the heat produced by the 
resistor may harm the capacitor. 

o 00 00 •••• 

REMOVE LEADS FROM Memory 

THIS SIDE OF MEM TB TB 

TO DISCONNECT LOAD 
@ 

{ Gate B 
-30 V 

Gate C 

{ Gate B 
Common 

Gate C 

{ Gate B 
+6V 

Gate C 

{ Gate B 
Common 

Gate C 

{ Gate B 
_4V 

Gate C 

Thermal 
Switches 

Logic - YZ075 or YZ077 

• Do not remove any of the wires labeled SENSE 

• Do not remove any of the terminal board (TB) 
jumpers which connect a voltage with its sense 
lead. 

• Do not bend the laminar bus tab too sharply 
because it may crack upon straightening. 

0000 •• 00 

-30 V (From suppl'() 

-30 V SENSE 

.... -30 V Common 
Common 

+6V 

+6 V SENSE 

Common .+6 V Common 

Common 
_4V 

_4V 

Thermal 
Sense 
Circuitry 

3705-i DC VOLTAGE DISTRIBUTION 0-140 
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CHECKING ±12 V, +6 V, -30 V SCR'S 
Note: See D-560 for similar information on a 
3705-11 with only two or three cards in the 
OXD power control gate. 
For -4 V, see D-170 

Because the wave shapes for the ±,12 V, +6 V, and 
-30 Vare similar, o'nlY representative samples 
.He shown. 

1 Setup the scope as follows: 
Sync the scope on LINE. 
Horizontal sweep at 2 ms/divn 
Vertical sweep-appropriate to voltage 

2 Put the scope probe on terminal 1 of the choke 
for the voltage being tested (see chart below). 
See m for the location of the choke. 

Voltage Choke 

+6V L2 
-12 V L3 
-30 V L4 
+12 V' L5 

3 There should be six pulses within 16.7 ms as 
shown in iii (20.0 ms for 50Hz). 

a. If one pulse is missing as shown in II ' the problem is most'likely 

an open SCR'. 

b. To locate an 'open SCA', scope the 
SCR cathodes at theOXD-A1xxxxx 
points in iii. The cathode wave 

shape for a good SCR is shown in II . 
When an SCR does not 
cond uct, t he cat hode wave shape 
has no 'step' in the negative going 
portion, as shown in II . 

c. If two pulses are missing as shown in ril, 
the problem is most likely a bad SCR 
control card since one SCR control card 

drives two SCRs. I!JShOWS the SCR 
controi card tllat drrves the appropriate 
SCRs for each Voltage. 

I~ 
:i~:~i:~ are all interchangeable within a power supply 
~~~~~ or with another power suppl y . . ~-: .• :: .. :.:~ 

1-1'\, 
~-y 

l"~ 
\:, Y 

m 

() 

L2 

L4 

Lower section of Gate OXF 

Capacitor Bank 

NORMAL OPERATION +6 V at L2-1 
Horz - 2 ms/divn 
Vert -- 2 V /divn 
Sync -- Line 

o ( " 

'j'! o 

L5 

ONE SCR OPEN +12 Vat L5-1 
Horz - 2 ms/divn 
Vert - 10 v/divn 
Sync - Line 

3705-11 

Note: Not applicable to a 3105-11 with only two or 
three cards in the OXD power control gate. 

01 F-HD2 applies +12 V to the basic frame logic. 

OXF-HD2 applies +12 V to the expansion frame logic and turns on 
the -30 V power supply if one is present. 

Voltage 

·30 V 

See 
3105-11 
below 

+6 V 

-12 V 

+12 V 

Filter Card SCR NO, SCR Control SCR Cathode 
Card OXD-Al xxxxx 

R4 1 N4 A4804 
2 P4 A4B05 
3 04 A4807 
4 04 A4B09 
5 P4 A4B10 
6 N4 A4B12 

M4 9 J4 C4B04 
10 K4 C4805 
11 L4 C4B07 
12 L4 C4B09 
13 K4 C4B10 
14 J4 C4812 

S2 17 P2 A5804 
18 02 A5B05 
19 R2 A5807 

20 R2 A5809 
21 02 A5810 
22 P2 A5B12 

M2 25 J2 C5B04 
26 K2 C5B05 
27 L2 C5B07 

28 L2 C5B09 
29 K2 C5810 
30 J2 C5812 

3705-11 
Basic frame: ·30 V SCR control cards are not installed since the 

-30 V is never used. The ·30 V power supply components may 
not be installed in some machines. 

Expansion frames: The -30 V power supply components mayor 
may not be installed. If installed, the ·30 V is only used for 
power-up sensing. 

ND 

00 000 o 0, 
'\J 

.. 

II 

II 

TNL SY21·1253 (3 OCT 1980) to SY21-0107-6 

CHECKING ±12 V, +6 V, -3~ V SCR'S 0-150 

Upper - CATHODE OF GOOD SCR (+12 V) at OXD·A1C5812 
Lower - RAMP at OXD-A1J2B09 
Horz - 2 ms/divn 
Sync - Line 
Vert - Upper - 20 v/divn 

Lower - 10 v/divn 

Upper - CATHODE OF OPEN SCR (+12 V} at OXD-A1C5B12 
Lower - RAMP at OXD·A 1 J2B09 
Horz - 2 ms/divn 
Sync - Line 
Vert - Upper - 20 v/divn 

Lower - 10 v/divn 

BAD SCR CONTROL CARD-1 PHASE NOT FIRING 
2 SCRs -30 Vat L4-1 

Horz - 2 ms/divn 
Vert - 20 V /divn 
Sync - Line 

() o o 00 () () 0 t~! 
'_J o 
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CHECKING ± 12 V, + 6 V, - .30 V SCR'S, PART 2 

4 Press Power Off push button. Turn off PPB-CB1, the 
main CB in the 3705. Remove the appropriate SCR 
control cards, PN 5862617, associated with the 

shorted SCR (see iii on 0·150). Turn on PPB·CB1. 

Press Power On push button. 

5 If one SeR is shorted, the wave shape will be similar 

to m. 
6 If the wave shapes are good, insert the SCR control 

cards removed in paragraph 4. 

LOCATING THE SHORTED SCR 

1. Turn off PPB-CB1. 
2. Remove heat sink cover. 
3. Remove 2 screws that hold the front edge 

of the heat sink that contains the bad 

SeR (see. for heat sink locations). 

4. Pull the heat sink assembly to the front of 
the tower. 

5. Test for 'anode' to 'cathode' shorts 
a. Remove the three center tap leads 

from the secondary winding of 
transformer T3 as specified in the 
following table. 

Voltage Remove 3 Xmfr leads at: 

-30 V T3-TBl-9 

-12 V T3-TB1-10 

+12 V T3-TB1-11 

+6V T3-TBl-12 

b. Use an ohmmeter to determine which 

Ref: YZ071 

SCR is shorted. A shorted SCR may appear 
as a direct short with a low resistance 
between the cathode and anode, or may 
appear as a diode, with a high resistance 
in one direction and a low resistance in 
the other~ A good SCR has a high reading 
between the cathode and anode in both 
directions. Check all SCRs on the heat 
sink. 

6. Test for 'gate' to 'cathode' shorts 
a. Remove the three SCR control cards 

associated with that voltage (see m 
on 0-150). 

b. Use an ohmmeter to measure the 
resistance between the gate and 

cathode of each SC R (see II ). 
Readings of 50 ohms or greater in 
both forward and reversed direc
tions indicate no short. A reading 
of only a few ohms indicates a 
short. 

7. Unsolder the leads to the bad SCR. 
8. Remove the nut and lockwasher that. 

hold the SCR to the heat sink and remove 
SCR. 

9. Mount the new SCR on heat sink. 
10. Resolder leads to proper SCR terminals. 
11. Slide the heat sink into the tower so the 

rear slo.ts engage the i.nsulators. 
12. Replace 2 front screws-make sure the 

front slots engage the insulators. If washers 
were used with these screws, discard them. 
Washers are no longer used. 

13. Replace heat si nk cover. 
14. Make sure the SCR control cards 

associated with this voltage are 
removed. Bring power up and 
ensure there is no voltage at the 
respective measurement point 
(see 0-230). Turn power off. 
Use an ohmmeter to measure 
between pins J05 and B13 on 
the removed SCR control cards. 
If the reading is 150 ohms, 
replace the SCR control card. 
Readings of 10 ohms or less are 
normal. Repeat measurements 
between G02 and G04. 

15. Reinsert good SCR control cards. 
16. Replace the center tap leads removed 

in (6). 
17. Turn on PPB-CB1 and power up 

to verify the repair 

.~ ~ 

n 

m 

May not be installed 
in a 3705-11 

-III ri :. --~ ...: ::.:=. 

One SeR Shorted + 6 Vat L2-1 
Harz - 2 ms/dvn 
Vert - 5 V /divn 
Sync - Line 

I 

·30 V 
SeR 

-"" - Heat 
Sink -4 V 

SCR 
Heat 

-12 V Sinks 

SCR 
Heat 
Sink 

D Gate 0 I G Heat 
Sink Locations. 

Gate 

Cathode 

nn 

" . IJ SCR 

rii 
~ 

~ 

+6V 
SCR 
Heat 
Sink 

+ 12 V 
SeR 
Heat 
Sink 

Anode 

~ ! _I 
GNO 

CHECKING ±12 V, +6 V, -30 V SCR'S, 
PART 2 0-160 
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CHECKING -4V SCR'S 
Note: See 0-560 for similar information 
on a 3705-11 with only two or three cards 
in the OXO power control gate. 

For ±12 V, +6 V, ·30 V, see D-150. 

1 Set up the scope as follows: 
Sync - Line 
Horizontal sweep - 2 ms/divn 
Vertical sweep - appropriate to voltage 

2 Scope at anode of diode D1 (end with wires). 
Diode is located at bottom of OXA-W1 dis
tribution common plate (see YZ075/077 or 
D-140). 

3 There should be six pulses within 16.7 ms 

as shown in 0 (20.0 ms for 50 Hz). 

4 fJ shows a wave shape with one pulse 
missing. The problem is most likely an 
'open SCR'. To locate a specific 'open SCR' 
change the vertical sweep to 0.5 V/divn and 
scope the 'regenerative gate' at the heat sink 
edge connectors according to the following 
chart. 

SCR No. SC R Regen. Gate 

7 OXG-EC1-h 
8 OXG-EC1 "9 

15 OXG-EC2"9 
16 OXG-EC2-h 
23 OXG-EC3-h 
24 OXG-EC3-g 

Refer to IJ on D-180 for the location of the 

edge connectors. 

The wave shape of the 'regenerative gate' during 

normal operation is shown in II. The ampli

tude of the 'regenerative gate' varies with power 
loading (1.5 V, ±0.75 V for 140 A load). How
ever, if the SCR is 'open', no pulse will appear 
on the scope. 

Note: The regenerative gate may not be found on 
all machines because it is only a test point.An 
alternate test is to observe each SCR anode wave 
shape with an oscilloscope. A good SCR anode 

wave shape is shown in II, and an 'open' SCR 

anode wave shape is shown in II . 

rf·),· 
',,- ,/ o 

-

o 

D NORMAL OPERATION -4 V at Anode of Diode D1 
Harz - 2 ms/divn 
Vert .- 2 V/divn 
Sync - Line 

OPEN SCR -4 Vat Anode of Diode D1 
Horz - 2 ms/divn 
Vert - 2 V/divn 
Sync - Line 

t+-t-t GI· II 

~ 

'::..! :'1 
I; M 

SCR Regenerative Gate --II NORMAL OPE RATION at OXG-EC1-h 
Hor l .. - 2 ms/divn 
Vert - 0.5 V/divn 
Sync _. Line 

000000 o 

D 

ND 

a Upper - GOOD SCR ANODE WAVE SHAPE (-4 V) at OXG-TB1-1 
Lower - RAMP at OXD-A1 E2B09 
Hor z - 2 ms/divn 
Sync - Line 
Vert - Upper - 10 V /divn 

Lower - 5 V/divn 

r.. Upper - OPEN SCR ANODE WAVE SHAPE (-4 V) at OXG-TB1-1 
.:. Lower - RAMP at OXD-A 1 E2B09 

Horz - 2 ms/divn 
Sync - Line 
Vert - Upper - 10 V/divn 

Lower - 5 V /divn 

"'-----Note: Multiple extraneous pulses may 
appear between the good ramp pulses 
as shown above. The smaller extraneous 
pulseshave no adverse effect. 

NO 

00 000 
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CHECKING -4 V SCR'S, PART 2 

5 

6 

If two pulses are missing, as shown in g, 
the problem is most likely a bad SCR con
trol card because one SCR control card 
drives two SCRs (see the following chart). 
A bad SCR control card can quickly be 
isolated by interchanging the three SCR 
control cards in the -4 V supply with any 
other supply (see D-OOO for other positions). 

SCR No. SCR Control 
Card 

7 E2 
8 E2 

15 
F2 

16 F2 

23 G2 
24 G2 

A 'cathode' to 'anode' short of an SCR in the 
4 V supply causes circuit protector PPB-CP4 
to open. The SCR may open due to the high 
shorting current. A 'control gate' to Cathode' 
short may not cause PPB-CP4 to open. 

(a) Test for 'anode' to 'cathode' short (SCR 
did not open). 
1. Power down and turn off PPB-CB1 . 
2. Remove each T4 transformer lead to 

the SCR anode at OXG-TB1-X (see 
YZ073). Use an ohmmeter to deter
mine which SCR is shorted by 
measuring between each OXG-TB1-X 
anode lead and the ground bus 

HS-GBW1 (see IJ ). A shorted 

SCR may appenr as a direct short 
with a low resi' lance between the 
cathode and anode, or may appear 
as a diode, with a high resistance in 
one direction and a low resistance in 
the other. A good SCR has a high 
reading between the cathode and 
anode in both directions. Check all 
SCRs. 

3. Connect the T4 transformer leads at 
OXG-TB1-X 

(b) Test for 'control gate' to 'cathode' short. 
1. Remove SCR control cards at 

OXD-A1 E2, F2,and G2. 
2. Use an ohmmeter to measure the 

resistance between the control 
gate (white) and the cathode (red) 

-see D,· Readings of 50 ohms 

or greater in both forward and 
reversed directions, indicate no 
short. A reading of a few ohms 
indicates a short. 

3. If all S-CRs are good, reinsert the 
SCR control cards and turn on 
PPB-CB1. 

If the trouble has not been determined by the above 
procedure, continue the analysis by referring to 
D-190 and D-200. 

000000000 

IJ 

Bad voltage regulator card -4 V at Anode of Diode 01 
Harz - 2 ms/divn 
Vert - 2 V Idivn 
Sync - Line 

SCR-23 SCR-15 

4 V Power Supply Component Layout 
(located in heat sink tower - OXG) 

SCR-8 

SCR-16 

SCR-24 -

This side shown swung open 
90 degrees for clarity. 

000 ••• .0000000 
TO REPLACE A -4 V SUPPLY SeR 
(lNCLUD,ING HEAT SINK) 

(1) Turn off PPB-CB1, main CB in the 3705. 
(2) Remove heat sink cover. 
(3) Remove the three SCR leads to the edge connector. 
(4) Remove the heavy cathode lead from ground bus HS-GBW1. 
(5) If the SCR to be replaced is SCR-7, SCR-15, or SCR-23 

(see II ), loosen and lift the edge connector located 

directly in front of the SCR assembly to be replaced. 
(6) Remove the two screws that hold the front edge of 

the heat sink to be removed. 
(7) Carefully slide the heat sink forward until the anode lead 

attached to the rear of the heat sink can be reached with a 

screwdriver (see II ). Remove this lead from the heat 

sink. 
(8) Install the new SCR assembly by performing steps 1 through 

7 in reverse. Do not substitute any other washer for those 
removed with the screws in step 6, because a larger washer 
could short the heat sink. 

(9) Remove the SCR control cards in OXD-A 1 E2, F2, and G2 
if they are plugged. Bring power up and check that there 
is no 4 Vat the measurement point, OXO-A 1 B6E04. Turn 
power off. 

(0) Use an ohmmeter to measure between pins J05 and B 13 
on the removed - 4 V SCR control cards. If the reading 
is 150 ohms,replace the SCR control card. Readings of 
10 ohms or less are normal. Repeat measurements between 
G02 and G04. 

(11) Reinsert good SCR control cards, turn on PPB-CB1 and 
then bring up power to verify the repair. 

I@ 

I@ 

Cathode (Red) 

Regenerative Gate (Black) 

114 V SCR Leads 

~ 

@ 
~ 

Anode Lead 
~ connectio,n 

11-4 V Heat Sink 

CHECKING -4 V SCR'S 
PART 2 0-180 
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SCR CONTROLS 

SCR CONTROLS 
Note: Not applicable to a 3705-11 with only 
two or three cards in the OXD power 
control gate •. 

One Phase of -4 V Supply 

• This page shows one phase of the -4 V power supply 
and card inputs and outputs. 

• The controls of the SCR are similar in all power 
supplies. 

• The -4 V supply is the only supply to have SCRs with 
regenerative gates (not on all machines), a shunt for 
over-current detection, and a stabilizing circuit for low 
current (0-10A). 

AC REFERENCE AND RESET CARD 

There are three 'ac ref. and reset' cards in each frame -
one for each phase. If one phase is fast, the power supply 
adj usts the SCR outputs from the other two phases to 
attempt to compensate for the lost phase. Consequently, 
if one 'ac ref. and reset' card goes bad, the customer may 
not be aware of the failure. The SCR open fault indicator 
(D-020) provides a visual indication that one or more 
-4 V SCRs is not operating correctly. With a lost phase, 

XFMR 
T4 

Secondary 
shown for 
phase A only 

CT 

OXG-TB1-1 

anode 

Regen Gate -=- + 
OXG-EC1-h ~ 
(not on all 
machines) 

Common to all power 
supplies in frame 

I---+-----'~--~D PHASE 
A 

II Reset A 

AC REF 
AND 

RESET 

!I~111111j@1111l1!:~~~1~~~!~j!iiii;;;':==lol D-Al B2 AC Ref A 

fJ 

Control Gate (white) 

o 

For stabi lity 
at very low 
current 

Gl 

+ 

~;:~~:;;,;~~~;;~:: :§~~:;:~e~~~;d 
and power supply. The following table gives • Normal operation (ground level to +0.3 V) -6 V 

Rl 2 

SCR 
CTRL 

L1 

-4 V current is determined by 
measuring the dc voltage across 
the shunt, (mounted at the lower 
end of OXAcWl brass plate) -see 
D-140. 50 mV '" 150 amperes. 

To -4 V over current and 
open SCR detection - YZ171 

OXA-Wl 

Comm Plate 

L6 2 

-4 V ON Sense 

-4V 

To 
OXA-W2 
(Laminar Bus) 

Ctrl Gate SCR-7 " 
1-----,--- " ----------t~ 
Cathode SCR-7 

Test Point Ramp 

Test Point AMP 

Ctrl Gate SCR-8 } 

Cathode SCR-8) 
To SCR-8 

the range of voltages for NORMAL operation. • Over voltage condition (+3 V to +5 V) +20 V 
OXD-A1 E2 

Power Supply 

-4V 
+12 V 
-12 V 

+ 6 V 
-30 V 

I~ 

'DC Ref' Voltage Range 'Filtered' Voltage Range 

1 .25 V to 1 .5 V 0.6 V to 0.75 V 
1.85 V to 2.4 V 3.6 V to 4.4 V 
2.6 V to 3.3 V 1 .0 V to 1 .25 V 
1.6 V to 1.85 V 3.3 V to 3.7 V 

*2.2 Vt02.8V *0.7 V to 1.0 V 

CE Meter or Westor 901 meter -----I~~I 
(CE meter may vary 10% from Weston) 

AC Ref Attenuated 

110 mV 
100 mV 
340mV 
50 mV 

350 mV 

*Reading will vary outside the range as room temperature varies. 

SEQUENCE GROUND 

It is tied to ground for the -4 V, +12 V, and -12 V supplies. After the 
-4 V, ±12 V supplies have sequenced up, this line signals the +6 V 
SCR controls to turn on by dropping from approximately +20 V 
to less than +1 V. After the +6V supply has sequenced up, 
a similar level signals the -30V SCR control to turn on. 

-4 V Sense 

POT 
AND 

FIL TER 

./ Sequence Gn~ 

il +_:_~_V ___ I .............. 

II 
DC Ref 

Filtered 

Filtered 

OXD-A1H2~ _________________ -4_V __ __ 

The pot and filter card contains a jumper between 813 and D13 so 
'seq gnd' is only active at the SCR ctrl cards when the pot and 
filter card is installed. 

To -4 V Regulators 
D2 and E2 

To Measurement Pin 
(B6E04 for -4 V) 

o ,("-~\ 

\~ .. )) o () 0 0000000 o 00 00 o 

.~ by the DIFFERENTIAL method. 

T 
Sync-LINE 
Hor -2 ms/div 
Vert. -5 V/div (both) 
Channel '-Ctrl gate 
Channel 2-Cathode 
Channel 2-lnverted 
Mode trigger-ADD position 

If an attempt is made to scope the 
'control gate' with respect to the 
'cathode' by putting scope ground 
on either 'control gate' or 'cathode', 
component damage will occur. 

000 o 

0-190 

o () o 
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SCR CONTROLS, PART 2 

Scope settings for scope pictures 1-9: 
Harz -- 2 ms/divn 
Sync - Une 

D AC Input at OXD-A 1 B2B02 
Vert - 20 V Idivn 

fI AC Ref A at OXD-Al B2D13 
Vert - 5 V Idivn 

D AC Ref A (attenuated) at OXD-A 1 H2D05 
Vert - 50 millivolts/divn 

II Reset A at OXD-A 1 B2B13 
Vert - 2 V /divn 

Test Poi nt - R AMP at OX D-A 1 E2B09 
Vert - 5 V/divn 

Note: Multiple ramp pulses may 
exist. seeG on page 0-170. 

Test point - AMP at OXD-A 1 E2J02 
Vert- 5 V/divn 

Note: The waveform indicated by the 
dashed lines may be present. 
They have no adverse effect. 

SCR Trigger Pulse 
Channel 1-Ctrl gate at OXD-A 1 E2J05 
Channel 2-Cathode at OXD-A 1 E2B13 
Vert - 5 V/divn (both channels) 
Invert channel 2 and ADD 

SCR-7 Regenerative Gate at OXG-EG1-h 
(Only used as a test poil1t to 
verify that the SCR conducts) 
Vert - 1 V/divn 

Note: The regenerative gate may 
not be on all -4 V SCRs. 

SCR-7 Anode at OXG-TB1-1 
Vert - 10 V/divn 

m 

-4 V DC Sense at OXD-Al H2J02 
Vert - 2 V /divn 
Harz - 0.2 sec/divn 
Sync - Power On push button 

-4 V OIV Detect at OX D-A 1 H2J12 
Vert .- 2 V/divn 
Harz - 0.2 sec/divn 
Sync - Power On push button 

DESCRIPTION OF SCR CONTROLS 

o 
fI 

II 

II 

Wave shapes 1 through 9 apply to all power 
supplies except picture 8 which is unique to 
the -4 V supply. 

ac input from transformer T4. 

ac reference - a delay of approximately 
500 microseconds occurs between the zero 
crossing of the ac input and the zero 
voltage point of the ac reference. -

ac reference after passing through a resistor 
network to atten uate the si gna I. 

Reset pulse - triggers the start of the 
'ramp' in picture 5. 

Ramp - starts after the reset pulse falls. 
The ramp is one input to an analog compare 
module (PUT). 

AMP - output of the operational amp-
lifier. This signal is the amplified 'ac ref A 
attenuated' whose base line is established by 
the output voltage and the potentiometer 
setting_ The PUT (programmable unijunction 
transistor) compares the 'ramp' and 'AMP' 
output as indicated below and conducts 
when the 'ramp' voltage exceeds the 'AMP' 
voltage. The PUT output generates the 
control gate pulse which fires the SCR. 

If the ac line input voltage rises, or 
a higher de output voltage is sensed, the 
base output level of the AMP rises and 
the PUTconducts later in the cycle. The 
SCRs conduct for a shorter period of the 
cycle, and this lowers the output voltage. 

/ 
Varies with de 
output voltage 
and potentiometer 
adjustment 

II 

Power on transient - During power-on sequence 
this signal follows the -4 V excursions as seen in 
scope pi cture 10. 

If the ac line input voltage falls, or 
a reduced dc output voltage is sensed, 
it lowers the base of the 'AMP' output, 
and the PUT conducts earlier in the 
cycle. The SCRs conduct for a longer 
period of the cycle, and this raises the 
output voltage (see drawing below). 

SCR trigger pulse - fires the SCR. 
SCR conduction occurs when the 
control gate is positive with respect to 
the cathode. The SCR trigger pulse 
is initiated by the negative shift of 
the PUT output. 

SCR-7 regenerative gate indicates 
the time the SCR is conducting. It 
is on Iy a test point and is not 
connected to any circuit. It may 
not be found on all -4 V SCRs. 

SCR-7 anode voltage -- cuts off 
SCR conduction when the anode 
voltage goes negative with respect 
to its cathode. 

_____ High ac Input, 
-... ~ or dc output voltage 

------- raised base level 
-

"¥ Low ac input, 
'- I " or de output voltage 

: ....... ,,~,\ lowered base level 

I - ....... -V 
SCA conducts _ ... ____ Normal 

I 
'PUT' generates control 
gate to fire SCA 

HIGH 

LOW 

L Anode voltage negative, 
• with respect to cathode 

SCR CONTROLS, 
PART 2 0-200 



INDICATOR LIGHTS-SUPPLY/CONTROL 
Note: See D-570 for similar information on 
a 3705-11 with only two or three cards in the 
OXD power control gate. 

Only phase 1 is used for the indicator 
lights. Phase 1 is divided into phase A 
(when T82-14 is positive with respect 
to T82-15) and phase 8 (when T82-16 
is positive with respect to T82-15) 

T82-14 ------------.... ------( 

T82-15------------~------------.. ~J 

XFMR 
T4 

T82-16--------------~._~-~~~__( 

T82-5 

T82-1 

AC Input PHASE 1 
AC REF 

---------1 AN 0 
RESET 

Phase A 

Indicator 
Driver 
Control 

Phase A 

During power on, R9 prevents the flash of indicator 
lights that would occur before logic control 
is established. 

Indicator Center Tap 2 
.-----------... ~ To other indicator drivers 

i----------~-------------~------I All logic within this box is.located Gate TAR to Ind 
I on A-B3 and A-B4 boards In the CCU. 

Ie I CV 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

Phase A AC 

Phase 8 AC 

INDICATOR LIGHTS 
SUPPLY ICONTROLS 

To other 
indicators 

Display A 
Indicator 1.1 

To other 
indicators 

Display 8 
Indicator 1.1 

The logic shown is for byte 1, bit 1 
and represents the CCU logic to 
turn on the indicators. ---_ ..... _----, 

Indicator Center T 

0-210 

I 
I 
I 

TAR DR1 DR2 bit 1." 
AP 

I 
tus Pos 

Function 1-----..;;.;;;;..;.;;;.;..;....;..;..-1 
OR 

to Ind 

OP Reg bit 1.1 
to Ind 

A-ID 

SCRID 

01 D-A 182 I---------.;..;.;...;.;;~ Phase B Sample I YZ073 
Select 
Switch 

AP014 
I 

.A.P014 I 

() 

YZ111 

See note 1 on YZ111 for 
50 Hz or 60 Hz jumper 

The indicator driver control keeps those indicator lights 
that are 'on' at a relatively constant intensity during 
.power line variations. The timing of the 'phase A sample' 
and 'phase 8 sample' pulses varies with the input voltage. 
These pulses, in turn, control the duration of conduction 
of the display A and 8 SCRlDs (silicon controlled 
rectifier indicator driver). This duration determines the 
intensity. 

The indicator driver control operates on the same 
principle as the SCR control as explained on 0-200. 

00 

01D-A1T4 

YZ111 

o 000 

I CV 

I Lamp Test Push Button In 

I o K003 .. if AP014 I L _____________________ ~ __________ ~~~----------~ 

o 

Phase A AC 

Phase 8 AC 

AC Ref. (Phase 1 ) 

Reset (Phase 1 ) 

Phase A Sample 

Phase 8 Sample 

17 V peak to ground 

17 V peak to ground 

10 V peak to ground 
See 0-200 

-11~ _____ --;---'n .... _________ _'fL__ 4 V pulses 

t..-.- ~ See 0-200 
r--~±2 ms I 

__________ Jn~~~-----------~--------} 
: '. - ~*±2 ms .-J .... Timing varies with 
I .... ~ input line voltage 

------------~~--~I----------~1'~--------
Display A SCRID ...... 1 I } 
Conducts I Duration varies with 
Display 8 SCRIO _______________ ---' ..... _ .. 1_-___ input line voltage 
Conducts 

I~ 16.ims .. I 
... .------(2-0-.0 ms for 50 Hz) 

6+2 ms for 50 Hz 

00 o o 00 000 (~ 
( ) 

,Note: When the Lamp Test push button is 
pressed, the intensity of the indicator 
lights will increase. 

Amplitude varies linearly 
with line voltage. Values 
given are for 220 V line. 

The timing of the 'phase A sample' with respect to 
the 'reset' pulse will change with input voltage variations 
(also 'phase \8 sample'). The indicator driver control card 
controls this timing. If the timing is outside this range, 
the light intensity will be too bright or too dim. The 
01 D-A 1 T4 card must be replaced to correct these 

} 

conditions because there is no adjustment. 

'''liiiiii' A peak voltage higher than the rated RMS voltage of 
""I the lights can be used without exceeding the average 

wattage of the light, because the lights receive pulses 
of current . 

000 00 o o 
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INDICATOR LIGHTS-CHARTS AND PROCEDURES 
Note: See D·575 for similar information on a 3705·11 with only 
two or three cards in the OXD power control gate. 

Trouble with 
Refer to D·570 for logic and timings 

More than one light failing? 

Lamp test work? 

Check CCU control logic 

Swap indicator lights 

Swap SCRI D cards at 01 A·B4U2 
and 01 A·B4U3 

Check diode on control panel 

Are failing lights controlled by 
Phase A only (see chart)? 

Lamp test work? 

Check 'phase A ac' for 17 V peak to gnd 
at T4·TB2·14 with respect to T4·TB2·15 
See YZ073 

Check 'phase A ac' to control panel 
lamps 

Is phase A sample pulse present? 
Ref·YZ111 

Replace card 01D·A1T4 

Check phase A sample pulse to 
CCU logic 

0000000 00 

Yes 

Are failing lights controlled by phase 
only (see chart)? 

Lamp test work? 

Check 'phase B as' for 17 V peak to gnd at 
T4·TB2·16 with respect to T4·TB2·15 
See YZ073 

Check 'phase B ac' to control 
panel lamps 

Is phase B sample pulse present? 
Ref·YZ111 

Replace card 01 D·A1T4 

Check phase B sample pulse to 
CCU logic 

Lamp test work? 

Check inputs to indicator driver cards 

Check 01 F·HD1·3N/O 

Check Xfmr T4 outputs at T4·TB2·14 & 
16 with respect to T4·TB2·15 (17 V peak 
to ground) 

-

000 ••• 0000 0000 

Aii inputs to 01D·A1T4 present? 

Trace bad input Ref-YZ111 

Are phase A & B sample outputs present? 

Replace card 01D-A1T4 

Check phase A & B sample to CCU logic 

Phase A ac Phase B ac 

Indicator Logic Driver Card 
(SCRID) Indicator Indicator 

page 

Display A Display B 

01A-B4U2 0.0 0,0 AP012 
0,1 0.1 I 0,2 0.2 
0.3 0.3 AP012 

0,4 0.4 AP013 
0,5 0.5 r, 0.6 0.6 
0,7 0.7 AP013 

1,0 1.0 AP014 
1.1 1 .1 

1 1.2 1.2 
1.3 1.3 AP014 

1.4 1.4 AP015 
1.5 1.5 -I 
1.6 1.6 

01A-B4U2 1.7 1,7 AP015 

01A-B4U3 Chan 1 Intf A Chan 1 Intf B AP009 
Enbl Enbl 

Chan 2 Intf A Chan 2 Intf B 
Enbl Enbl 

Panel Active 

CCU Check AP009 

Spare Spare AP010 
Spare Pgm Display 

I Hard Stop Test 
Wait Pgm Stop AP010 

Load AP011 
X.4 X.4 I X.5 X.5 

X.6 X,6 
01A-B4U3 X.7 X,7 AP011 

INDICATOR LI~HTS CHARTS 
AND PROCEDURES 0-220 

TNL SY27-1253 (3 OCT 1980) to SY27·0107-6 
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DC VOLTAGE MEASUREMENT 

I Note: See 0-580 for similar information on a 3705-11 with 
only two or three cards in the OXO power control gate. 

D 

• Voltages should be set using a Weston 901 meter 
(PN 460879) or equivalent. 

All voltage measurements should be made at the specified 
points in the control board (except +3.4 V and +8.5 VI. 

Voltage Voltage Measurement Card Location Of Voltage 
Points OXD-A 1 xxxxx Adjustment Potentiometer 

-30 V 
C6E04 S5 Note 1 

-12 V C6C04 52 

- 4 V B6E04 H2 

+6V B6A04 M4 

+12 V B6C04 M2 

+3.4 V 
01 B-TB2-1 

None 02B-TB2-1 

+8.5 V 
01 B-TB2-3 

None 02B-TB2-3 

Maximum Ripple 
(peak to peak) 

1200 mV 

480mV 

80mV ~ 
240 mV 

480 mV 

80mV 

200mV 

POWER SUPPLY REGULATION AND MAXIMUM CURRENT 

Voltage Power Supply 
Regulation 

-30 V ±1.20 V Note 1 

-12 V ±1.20 V* 

4V -!:.0.16 V 

+6V ±0.24 V 

+12 V ±1.20 V * 

+3.4 V ±O.34 V 

Maximum Rated Output Current 

3705 Each expansion frame 

8A 8A 

lOA lOA 

160A 160A 

lOA lOA 

30A 30A 

30A 3705-11 
basic frame only 

D 

Toward 
Ground 

See Label on 
BSM Resis'tor 

3705-11 
basic frame 
only 

o 

Do not 
adjust 

-4 V pot and filter card H2 
has two potentiometers. 
The voltage adj ustment 
potentiometer is the onlY 
pot on the cards for the 
other voltages. 

-30V is temperature compensated as indicated in the 
following chart. 

3.0 r----r-----,---r-----,--..,.----,.....,.---, 

2.0~~d---

1.0~--_M~~~--_+----+---_4----4_--~ 

13 
@ 

14 @ 

15 @ 

DC COMMON-FRAME GROUND CONNECTION 

OXA-W1 

1@ 

2@ 

3 

• dc common and frame ground are tied together in each 3705 
and expansion frame by a wire that connects jumper bus 
01A-Wl-3 to the capacitor plate base. See YZ075 and YZ077. 

• Eight jumper assemblies (PIN 1770813) are mounted between 
frame ground (at board mounting screws) and the dc signal 
ground pin positions for each logic board located on gate (s) 
OXA. 

o 
0 

16 @ 4 @ 
L6 

~12@J 
U 

LOGIC VOLTAGE LEVELS 

MST-l 

-1.54 V ----I 

-0.61 V 

~----1.02 V 

(-4V) 

Lower section of gate OXF 
(capacitor bank) 

EIA Voltage Levels 

-3 V 
+8.5 V .±<J.85 V lOA 'illl!!;? Cover for 

Nominal 
Setting 

MARK or control OFF 
-25 V 

~ 0.0 I-----f.---f..--+-~-f--+--+__--I -2.33 V 

.. ±O.84 V in the 3705 or expansion frame when 
that frame contains a LIB type 3 or LIB type 4, 

LI B type 3 - Limited Distance 3a Type 1 (two wire), 
or Limited Distance 3b Type 1 (four wire) 

LI B type 4 - Limited Distance 4a Type 2. or 
Leased Line 4b (two wire), or 
Leased Line 4c (four wire) 

Note: 
1. -30 V is not present on the 

3705-11 basic frame and may 
or may not be present on 
3705-11 expansion frames. 

0 !1'--~ (')1 0 ""-,,-y 
--"--/ 0 0 0 (0 \,1 0 0 

-1.0 t----+----t----+----+---~~--_t_-__I 

-2.0 1---I-----I-----I-----I---4_----f~~ 

-3.0 '----'---"-----'"---'------"---'------1 
10 15 ' 20 25 30 35 40 45 (0 C) 
50 59 68 77 86 95 104 113 (OF) 

0 

STORAGE INLET TEMPERATURE 
(measured under the 8SM) 

0 0 () 0 0 0 

VTL 

+0.8 V----( 

OV 

Digital Levels 

r---+5.5 V 

/----+2.0 V 

SPACE or control ON - 23 ma (+1 V) 
MARK or control OFF - 5 ma (-0.7 V) 
Open circuit - control OFF 

0 () 0 0 C' " ,'I'! 

['~ 

\, J' 

__ ~~~~~~_~_~n 

Mil 188 Voltage 

-5.29 V 

SL T Voltage Levels 

+0.3 V 

OV 

f"""'· l"-'lj () / ,,--' 

L3 

(-12V) 

0 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

+25 V 

+5.97 V 

+5.30 V 

+3.0 V 

+1.8 V 

0 

DC VOLTAGE 
MEASUREMENT 

0 0 

0-230 

0 () () 
I 
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USAGE METER 

Note: See 0-590 for similar information on a 3705-11 with only 
two or three cards in the OXO power control gate. 

Are both meters failing 
to record properly? 

Check the CE switch 

Is the CE meter correct? 

Replace the CE meter 

Replace the customer meter 

Do both meters run 
continuously? 

01 O-A 1 T 4G 1 3 
at MST up 

level 

Refer to logic page 
AP008 for input logic 

Remove card at 
010-A1T4 

Have the meters stopped? 

Check for a short 
external to T4 card 
between 01 O-A 1 T 4J06 
and J07 

Replace card 
at 01 0-A1T4 

See 1-030 for the conditions 
that cause the usage meter to 
run. 

Jumper 01 O-A 1 T4J06 to J07 

Are the meters running now? 

Remove jumper 

Measure for 
40 V rms between T4-TB2-13 
and T4-TB2 position where 
wire labeled 9 is attached 

Is the 40V (Xfmr T4 output) 
correct? 

Replace Xfmr T4 (See Note) 
As a temporary measure, use 
the next closest voltage tap. 

Check wiring and connectors 

Note: The secondary winding of transformer, 
T4, (used for the usage meter) is only 
used in the basic frame. This T4 
winding is available in any expansion 
frame. 

-4V 
B06 J06 

Remove jumper 

010-A1T4G13 
at MST up 

level? 

Control panel lights work? 

Replace card 01 D-A1T4 

Check -4 Vat 01 0-A1T4B06 

Check +6 Vat 01 O-A 1 T4B04 

Jumper 008 (Gnd) 
to 01 O-A lT4G13 

T4 Tra'nsformer 

Are the meters 
running now? 

Remove jumper 

Replace card 01 O-A 1 T 4 

Remove jumper 

Refer to logic page AP008 
to trace input logic 

Input Voltage 

Common 

200 Vac 

208 Vac 

220 Vac 

230 Vac 

235 Vac 

380 Vac Usage 
Meter 
Control 

T4-TB2 13 
(Common) 

8 9 10 • 
A08 Vac 

11 12 
CE See YZ073 From logic ~ +Orive Meter 

AP008 

+6 V 

G13 

B04 
01 0-A1 T4 

YZ111 

J07-

Wire g 

~~~:~;~~i::!', ~o~;,:'~~1n~O til"f' 
to input voltage to obtain 40 Vac Wl;.·?': 
between wire 'g' and T4-TB2-13 ::/;f-' 

I 

(common). See Chart. r 

switch 0-...... _____________________ --, 

...... ~ ymn I 
- V"" I 

Usage 
Meter 

1 

101 0 101 0 1+1 
I C.E. Meter 

USAGE METER 

T4-TB2 terminal 

13 

12 

11 

10 

9 

8 

10 

8 

0-240· • TNL SY27·1253 (3 OCT 1980) to SY27-0107-6 
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3705-1 POWER-DOWN SEQUENCE 

• This page shows the sequence of events that occur during 
normal power-off operation, (1) when the Local/Remote 
Power switch is set to the LOCAL position, and the Power 
Off switch is pressed, or (2) when the Local/Remote Power 
switch is set to-the REMOTE position, and the host CPU 

0 

brings power down. D 
D Remote feature machines do not use the REMOTE/LOCAL 

POWER switch. Normal power off is the same as the 
. LOCAL position of the REMOTE/LOCAL POWER switch. 

The Remote power off feature is on Remote Feature 3705's 
only (see page D-251 for details). 

fJ 01 E-RY13 (power-off override) drops 3 to 4 seconds after 
01 E-RY6 (power on) .drops. If the power-down sequence has 
not been completed by the time the power-off override relay 
drops, the following events occur: . 

- 01 E-RY13-1 N/O drops 01 E-HD1 (contactors on) 
-see YZ055. The power down sequence continues 
fromlJ 

- 01 E-RY13-1 N/C picks 01 E-RY11 (fault sense) 
through the 01-RY -2 N/O (±12 V, -4 V up) which 
turns on the Power Check light. 

This circuit prevents a failure to complete a power-c!own 
sequence which might have occurred due to a condition 
such as a sticking relay. 

11 

'h' HlI\irlljU\tl\!!!!'I!!!I ' 

0 0 0 0 0 0 

Contact or action causing dropout 

(Local) Press Power Off Switch YZ053 

(Remote Feature) Decode Output X'79' Byte 0 Bit 1 

Power Off Switch 
(Remote Feature) 01 E-RY15-1 NC 

01 E-RY6-12 N/C . YZ054 

01E-RY6-9 YZ053 

(Remote) 

01 E-RY6-10 (Local) YZ055 

01E-RY6-2 YZ055 

OXF-HD2-(l,3) YZ071 

(Remot~ 3705) OXF HD2-2 

-30 V drops YZ101 

-30 V Sense Relays in all frames YZ056 

01 E-RY12-4 YZ055 

OXF-HDH1 & 2) YZ071 

+6 volts drops YZ101 

+6 V Sense Relay transistor turnoff YZ101 

+6 V Sense Relays in aJl frames YZ056 

01 E-RY2-4 YZ055 

01E-HD1-1 YZ052 

01 E-HD1-1 YZ052 

PPB-K2 (3705), PPB-K1 Expansion Frames (Domestic) 
YZ003-005 

+12 V, -12 V, -4 V drops YZ101 

+12 V, -12 V, -4 V Sense Relay 
transistor turnoff YZ101 

+12 V, -12 V, -4 V Sense Relays in 
YZ056 all frames 

01 E-RYl-3 YZ053 

RY3-1 N/C YZ054 

""I'. ..... 'M • W wi 

0 0 0 0 0 o o • • • • • o o o o o o o 

Power Supply Components or Action Timing Relationships 

Power Off Switch or CPU Power Off Switch 

01 E-RY15 (Remote Power Off) 

01 E-RY6 (Power On) --Power Off Reset Floating Ground 

Power On Light 

OXF-HD2 24 V Seq To Diskette 

OXF-HD2 (Turn On -30V) Ground put on -30 V at Mem TB 1-1 

01E-RY13 (Power Off Overridel I~ 3-4 Seconds -16 
-30 V (all frames) 

+24 V for Diskette 

-30 V Sense Relays (all frames) 

01 E-RY12 

OXF-HD1 (Turn On +6 V) 

+6 volts (all frames) 

+6 V Sense Relays (all frames) 

Ground for -30 V sequence +1 V (approx) +20 V (approx) 

01 E-RY2 (+6 V Up) 

01 E-HD1 (Contactors On) 

PPB-K2 (ac to 3705) 

PPB-K1 (ac to Expansion Frames 1,2, and 3) 

+12 V, -12 V, -4 V (all frames) 

+12 V, -12V, -4 V Sense Relays (all frames) 

Gr<?und for +6 V sequence +1 V (approx) 
+20 V (approx) 

01 E-RY1 (+12 V, -12V, -4 V Up) 

01 E-RY3 (Sequence Complete) 

Power-On Reset Controlled Ground 
+24 Vdc 

PPB-K1 (EPO) 

01 E-RY9 (Remote) Remote position of Local/Remote Power Switch 

_____ ...!:2c~s~ ~oc.!!.!R!!!!o'!!"p~r ~it~ ---

3705-1 POWER-DOWN SEQUENCE D-250 
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3705-11 POWER SUPPLY 
(BASIC FRAME OF MODELS E-L AND Gate 01 H 

FIRST EXPANSION FRAME OF MODELS E-H) +3.4 V Power Supply 

I Note: See 0-500 through 0-590 for a 3705-11 with only 
two or three cards in the OXD power control gate. 

COMPONENT LOCATIONS (See Note) 

The 3705-11 can have several configurations of -30 V 
power supplies depending on whether the 3705-11 
was field or factory converted from a 3705-1 or was 
built new at the factory. 

• A field or factory converted basic frame retains 
the -30 V power ~upply components but the -30 V 
cards in 01 O-A 1 are removed. The -4 V shunt on 
01A-W1 is not used. The expansion frames retain 
their -30 V power supply components. The fac
tory convert removes the -30 V cards in OXO-A 1 
while the field convert leaves them in, but only 
uses the -30 V for power-up sensing. The -4 V 
shunt on OXA-W1 is not used. 

• A factory built 3705-11 basic frame does not con
tain a -30 V power supply nor -30 V cards in 
OXD-A 1. The -4 V shunt is not installed. 

• The expansion frame physical locations are identi
cal except there is no EPO panel, no sequence 
panel (gate OlE) nor +3.4 V power supply. 

• Refer to the following chart for the component 
layouts of other units. 

Unit Layout reference 

Prime power box YZ301 sheet 2-3 

Heat sink tower (01 G) YZ301 sheet 4-5 

Capacitor bank (01 F) YZ301 sheet 6 

EPO panel YZ301 sheet 10 

'FET storage (01 B) YZ301 sheet 15 

I/O Gate (OlS) YZ301 sheet 8 

+3.4 V Reg (01 H) YZ301 sheet 16 

+8.5 V Reg (01 B) YZ3Q1 sheet 15 

• Expansion frame control board (OXD-A 1) does 
not have a card at the T4 position. 

• A sequence control card is located on F ET storage 
gate 01B-A 1 U2. 

Note: Component locations for the first expansion 

frame of Models J-L are shown on 0-301 . 

C3 

PCl 

PC3 

R4 

FET Storage 

Bl 

01B-A1U2 

R1 
Sequence 
Control Card 

SCR-1, R5 

D4 

Gate 
OXS 

I/O 
Gate 

3.4 V Re',y PAC ::m
Amp 

10' 1!!:J!!J7;/' 'r~ [] 

2 

3 

4 

5 

6 

World Trade y: L..-_________ ~ 

A B C D E F G H J K 

I Y1 I i Y2 I I Y3 I 

D 
01 02 t13 

S 
C 
R 

AC AC AC 

Oi 
C R R 

E E T 
F F R 

L 

~[]DD 
~~~~~ 

#indicates cable 

ON - over voltage 
O/C - over current 

S 

C 
R 

C 
T 
R 
L 

lolV 
S P S S 
C 0 C C 

R T R R 
and 

C F C C 
I T T T L R R 

R T L L 
L E 

R 

S ~6 

E S S 
Q C C 

R R 

C C 
T T 
R R 
L L 

L M N P Q R S T U V 

I Y4 I I Y5 II Y6. I 
+12 V 

S 
C 
R 

C 
T 
R 
L 

C 
T 
R 
L 

ON' ON 
P S S S P 
a C C C 0 
T R R R T 

and and 
F 
I 
L 
T 
E 
R 

C C C F 
I T T T 

R R R L 
T L L L 
E 
R 

Expansion frames may have the 
-30 V control cards. They are 
always removed in the basic 

I frame and the first expansion 
frame of 3705-11 Models J-L 

+ 

0 20 
V 

R 
E 
G 

0 
U 
L 
A 
T 
a 
R 

CE 0 
0 

l4'ili 

2 

3 

4 

5 

6 

--~~---- Gate 01 H 

HD 1-2 

SMS card 

T1, T2, and K2 inside PPB 

Gate 01 E 
Sequence Panel 

D 
HD1 Relay 

r EC,' L __ ......l 

r----, 
L~C~---, 

'E"C3 -, L __ .....J 

r EC4-' L __ .-J 

RY1 RY2 RY3 RY6 

1 4 1 4 1 12 1 12 

RY RY RY RY RY 

9 10 11 12 13 

1 6 1 41 41 4 1 4 

P8 P7 P6 P5 P4 P3 P2 P1 

.";ilii!ff!!l!!f!1fff,qf!I!:Yl!ff,!I~~~,~ E'~d~ Eor ~~~,~ 
SMS card P8 plugs into the Power Control Cable Plug 

sequence'panel connector 

,,""!i,!,,/':,:,:::,;;!!i!!i!fif

i

"" 

J8 

A I 
I I B 

C 
I D 

E I I F 
G I I H 
J I I K 
L 

I M 
N 

P 
Q 

R 

wiring side 

3705-11 POWER SUPPLY-

Diode # 01 E location 

D1 RY6 -'A' to 'B'" 

D2 EC2 - a to e * 

D3 RY2 - 'A' to '8'" 

D4 EC2-btoe* 

D5 RY12-'A'to'B'" 

D6 ·RY11-'A'to'B'" 

D7 .RY10-'A'to'B'" 

D8 RY9 - 'A' to 'B'" 

D9 EC2 - f to c" 

* indicates anode (+) side 
of diode. 

12 

P1 - 3705 
P2 - 1 st expansion frame 
P3 - 2nd expansion frame 
P4 - 3rd expansion frame 

OP g g g g g g g g g g g g 

N/C g g g g g g g g g g g g 
N/O 

Coil 

12 position Wire Contact Relay 
Base (wiring side) 

COMPONENT LOCATIONS 0 300 
(BASIC FRAME OF MODELS E-L AND FIRST EXPANSION.FRAME OF MODELS E-H) -

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 
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Gate 02 H 

3705-11 POWER SUPPLY 
(FIRST EXPANSION FRAME - MODELS J-L ONLY) 

I Note: See 0-500 through 0-590 for a 3705-11 with only 
two or three cards in the OXO power control gate. 

COMPONENT LOCATIONS 

Unit Layout reference 

Prime power box YZ301 sheet 3 

Heat sink tower (02GI YZ301 sheet 4-5 

Capacitor bank (02F) YZ301 sheet 6 

Control gate 02D YZ301 sheet 11 

FET storage (02B) YZ301 sheet 15 

I/O Gate (01 S) YZ301 sheet 8 

+3.4 V Reg (02H) YZ301 sheet 16 

+8.5 V Reg (02B) YZ301 sheet 15 

• A sequence control card is located on FET storage 
gate 02B-A 1 U2. 

2 

3 

4, 

5 

6 

C3 

PCl 

+3.4 V Power Supply 

PC2 GiiJD:~:E..-.,.....:~:J 

PC3 

R4 

FET Storage 

B1 

Gate 
02B-A 1 U2 02S 

TB2 Rl Sequence ----r-+-+i--+---~Lll 
Control Card 

ABC D E F G H J K 

SCR-l, R5 

04 

L M N P Q R S T 

I/O 
Gate 

u V 

r--r Y1 I I Y2 I I Y3 I I Y4 I I . Y5 I I Y6 ~ 

D 
i11 02 ~3 II 

-4 V II 

loIV 
S S S P S 
C C C a C 

R R R T R 
AC AC AC and 

0 
C C C F C R R R 

E E E T T T 
I T 

F F F 
L R 

R R R T L 
L L L E 

R 

~[]DDDa~d S 
C 
R 

C 
T 

~~~~~D 
0 R 
E L 
T 
E 
C 
T 

I I I 
Z1 

020-A 1 CONTROL BOARD 

#mdlcates cable 

OIV - over voltage 
OIC - over current 

~ 

/11 
Z2/ Z3 

Power Sequence 
and Under Voltage 
Detect 

.. 

+12 V· II -12 V'I II 

0 
+ 

OIV' ON 20 
S S P S S S P V 
C C a C C C a 
R R T R R R T R 

and and E 

C C F F G C C C 
T T I T T T I U 

0 R R L R R R L L 

L L T L L L T A 
E E T 
R R a 

R 
II 11 n n ON 

0 
f-6 V ON 

S S P FD 

C C 0 AE 

R R T UL CE 
and LA 

C C F TY I 

T T 
l...- N 

R R 
I 

D. 
D 

0 L L 
L I 
T C 

E A 

R 
T 
a 
R 

I I I ! II T L Z4 Z5 I Z6 

CARD SIDE L Meter and Indicat 
Driver 

2 

3 

4 

5 

6 

or 

~~~---- Gate 02H 

'K1 inside PPB 

+8.5 V Reg Asm. 

HD 1-2 

3705-11 POWER SUPPLY 
COMPONENT LOCATIONS 
(FIRST EXPANSION FRAME MODELS J-L ONLY) 0-301 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 



3705-11 POWER CHECK 

Note: See D-510 for similar information on a 3705-11 
with only two or three cards in the OXD power control 
gate. For power MAPs on all 3705-11, refer to D-600. 

• The Power Check light turns on during a normal power·on 
sequence and turns off when the sequerice has successfully 

completed. 

• A power-off sequence occurs, and the Power Check light 
turns on for any of the following check conditions: 

1. Overvoltage on any logic voltage 

2. Undervoltage on any logic voltage 
3. Thermal sense on the logic gates, storage 

gates, and power supplies. 

• If the power check resulted from conditions 1-2, reset 
the Power Check light by pressing the Power Off switch. 
Power can now be turned on. 

• If a normal power.<:Jown sequence has not been completed 
within 3-4 seconds, power is forced off, 01 E·RY11 (fault 
sense) is turned on, and the Power Check light turns on. 
Reset the Power Check light by pressing the Power Off 
switch. Power can now be turned on. 

• If the power check resulted from a thermal condition, 
reset the power check light by pressing the Thermal 
Reset switch (located on the sequence panel-gate 01 E) 
after the thermal contact that detected the thermal 
condition has cooled off and closed its contact (usually 
about a half hourl. Power can now be turned on. 

• Power check logic is on YZ041 '. 

POWER CHECK...,...FAUL T SENSE POWER OFF 

.Fault * 
~200ms*~ 

01 E·RY11 (Fault sense) 

Power Check Light 

01 E-RY6 (Power on) 

Normal power-off sequence follows 
the drop of 01 E-RY6. See D·450. 

Power Off Switch ----------------~---m Manually * See D-320 (Fault Indicators) 
for those conditions that use 
the 200 ms delay. 

t-'\, 
I\(, _,/ o 

operated 

Ready for j 
power on 

o o 

Power Check 
Light On 

No 

Sequence I 
Complete r - _ 
YZ053 , -

Failure during power-on 
sequence; Refer to 
0·350 and 0·360 

No 

Yes 

No 

Check the 3 phase AC 
input voltage at 01 D·A 182802, 
01 O-A 1 C2B02. and 
01 D·A 1 D2B02(YZ111). 
See scope pictures on 0-200. 

Check the 3 phase AC 
Reference voltage at 
01 D-A 1 82D13, 01 O·A 1C2013, 
and 01 D·A 1 02D13 (YZ111). 
See scope pictures on 0·200. 

I 

Check CBs and CPs. 
(Ref-D-330 or 
0·340) 

Check LED card at 
OXD-A 1 U4 in all frames 
to determine fault 
condition and location 

Yes 

I 

TNl SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 POWER CHECK 0-310 

See Fault Indicators 
0-320 

_ __________ -I Thermal sense 
I Ref·YZ054 

j 

- - - - - -; Located on gate OlE , 
After Thermal Reset t--
switch is released - - - _ 

I . 

o 

Ref-YZ053 

, I 

Failed after power-on 
sequence completed 

Fault sense ~ - - - --
--______ ~I No 

Failing condition gone 
(thermal switch has closed) 

POWER CHECK-THERMAL SENSE POWER OFF 

Thermal Sense Sw 

Normally requires about 
opens '-;]. ~ half hour to cool and ~ r closes 

, close points. 
) )~)------~----~) { l ( { 

01E-RY10 (Thermal) ----~--------~)~)----------~--~) \ ( { 

_ ______ ~ .......... ~)\-' ................ L---~I) Power Check Light { ,.. ~ 

01 E-RY6 (Power on) ~) ____ L-________ ~) ,..1 ----------------f) 
~ l ( { 

Thermal Reset Switch 

Normal power-otf sequence follows 
the drop of 01 E-RY6. See 0-450. 

1 ) 
--------------------~\ r 

Manually 
operated 

Ready for power on j 

Yes 

o () () o o o 0000 () 

No 

,!f~, 
'" --)I o 

Check air filters 
and blowers 

o ( \ I)J o o o 
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3705-11 FAULT INDICATORS 

Note: See 0-520 for fault indicators on a 3705-11 
with only two or three cards in the OXO power control 

gate. 

See 0·020 for fault indications on expansion frames with 
an active -30 V power supply. 

m· There are 12 light-emiting diodes (LEOs) on one card 
located on the control board at OXO-A 1 U4. When on, 
these LEOs indicate the following fault conditions: 

Overvoltage on any logic voltage 
Undervohage on any logic voltage 

iii Once a LED is on, it stays on even if power drops. 
To turn the LED (s) off, press the Indicator Re
set button located on the U4 card. 

• The indicators will not turn on during 'power on reset' 
or while the Power Off push button is pressed. Con
sequently, the LEOs will not assist you with a power
on sequence problem. 

• All fault indications that cause power down turn on 
the 'power check' light. 

Sequence card at 01 B-A 1 U2 or 02B·A 1 U2 
includes fault sensors for +3.4 V, +8.5 V and 
FET storage -4 V. 

FET Storage 
Gate 01B or 
Gate 02B 

Control Board 
(card side) 

INDICATOR 
RESET 

PUSH BUTTON 

Service Note: If an undervoltage LED is on but the power will not 
remain on to scope the associated SCRs, the voltage 
sequence can be made to hang up by removing the 
jumper between 01B-A1V4003 and 004 or 

Notes: 
1. Follow procedure for checking SCRs in-!12V or 

+6 V supplies on 0-150. 
2. Follow procedure for checking +8.5 V on 0-372. 
3. Follow procedure for checking SCRs in -4 V supply 

on 0-170. 
4. Follow procedure for checking +3.4 V supply on 

0-371. 

02B-A 1 V4003 and 004 or the filter card for the 
next voltage to sequence on. For example: to scope 
the +6 V SCRs, remove the jumper between 
01 B-A 1 V4003 and 004 or 02B-A 1 V4003 and 
004; to scope the ±12 V, -4V, remove the +6 filter 
card. 

Power on voltage sequence: 

1. ±12V,-4V 
2. +6V 
3. +8.5 V, +3.4 V (sequenced via a signal from 

01 F-H02 to 01 B-A 1 V4003 or 02F·H02 to 
02B-A 1 V4003). 

Level at which 
sense relays pick, 
LED turns on, 
under-voltage Action To Be Taken If 

Respective LED Is On 

See Note 1 

See Note 4 

See Note 1 

3705-11 FAULT INDICATORS 0-320 - TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 



3705-11 POWER-DISTRIBUTION-BASIC FRAME 

Note: See D-530 for power distribution in a 3705-11 
basic frame with only three cards in the 01 D 
power control gate. 

Those 3705-11 basic frames that were field/factory converted 
from 3705-1 contain -30 V power supply components but the 
-30 V has been crippled by the removal of the control cards 
from 01 D-A 1. 

3 Phase 
lriput Voltage Input 

Filter I--- PPB-CB1 
(in PPB) (Main CB) 

,.-/-."~".",<".,i!ffJ,';;'ji1f<;;.;f.i~~j,'fi;;W" .. 
PPB-CB1 (Main CB) 

Frames 208/230 V 
220/235 V 380/408 V 

Attached 60 Hz 
50 Hz 50 Hz 
(Delta) (Wye) 

3705 15A 15 A 15 A 
1st expansion frame 30 A 30 A 15 A 
2nd expansion frame 40A 40A 30 A 
3rd expansion frame 50 A 50 A 30A 

NOTES FOR WaR LD TRADE 

Note 1 

Note 2 

For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz 
power, jumper terminal block PPB-TB2 to obtain 

220/235 V for the convenience outlet (see YZ013). 

For 200 V 60 Hz power (Japan), use PPB-CP1 (5A) 
with transformer Tl to obtain 100 V for the con
venience outlet (see YZ0231. 

For 200 V 50 Hz power (Japan), only the PPB-K1 
contactor is used with the convenience outlet 
voltage of 200 V (see YZ033). 

For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz 
power, terminal block PPB-TB2 is jumpered to 
obtain 220/235 V for all blowers and to connect 
the neutral of the Wye input power to transformers 

T3 and T4. 

(All blowers are single phase). 

LEGEND 

PPB 
CP 

CB 
SCR 

Pri me power box 
Circuit protector 

Circuit breaker 
Silicon controlled rectifier 

,f~''\, 

I~, •• __ /! o 

200 V 200 V 
60 Hz 50 Hz 

(Japan) (Japan) 

15 A 15 A 
30A 30 A 
40 A 40 A 
50 A 50 A 

o (-" ' '\ 

" j/ 
(~ 
\.,-)/ 

Single frame wiring -----
PPB-CB2 
(15 A) 
(Multiple 
Frames) 

YZ001 

~ 

I 
I 
I 

- PPB-K1 
(EPO) 

YZ003 

PPB-CP1 
(5 A) 

PPB-CP2 
(1 A) -

T2 Trans
former 

YZ003 
1 .2 A - Wor Id trade 
except Japan 

(in PPB) 

YZ051 

T1 Trans
former 
(in PPB) 

SMS 
Rectifier 

r-- Card 
(mounted on 

115 V 
Convenience 
Outlet 

+24 Vdc 

+30 Vdc (for +20 V regulator) 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 POWER DISTRIBUTION
BASIC FRAME 

1 - EPa 
2 - Power ON/OFF 

Sequencing 
3 - Fault Sensing 

(on Sequence Panel) 

YZ041-043 

rl +20 V Regulator Card ~ +20 V 
(on Control Board) 
~-....... 

YZ101 

Used on 
Control 
Board 

0-330 

tra nsfo rme r T2) t--_2_4_V_d_c--,-{ f_o_r_-6_V_re .... g_u .... 'a_to_r .... )_---. '::immm To +20 V Regulator Card 
'::;gg in expansion frame 

YZ051 '::: Control Boards 

-6 V Regulator (on Control 

~~~ ~~~~d2 :!i!i!i!i!i!!i!i}{::::::' 
Trade 3705 :: .. " 

---t -6 V Used on 

Sequence Panel) '"-_______ ... Board 

.. } To FET 

YZ051 
T1 +3.4 V 

01 H-CP1 Ferro 

A 

To 0-340 

() 

r--

PPB-K2 t-< 
(Frame 1 AC) H 

YZ003 

Blowers 
1 Logic gate blower 
2 Heat sink blowers 
2 FE;T stg blowers. 

YZ003 

0"','1 , J! 

(1.5 A) 
I-

Reg 
01H 

.::mm~ 

2.0 A for 
World Trade 

T3 
Trans-

PPB-CP3 
I- former 

(SA) (mounted 
on base) 

Series 
Storage 

+8.5 V 0' B-TB2 
Reg-01 H 

I 
Series ...-----... r YZ076 
Reg-01 B 

---.. 

I -12 V l ...... ---+I 01 F-CP2 -1--___ -1-___ .. 
------,r~-l SCRsl I (lOA) I 

I +12 V ~I-----II 01 F-CP3 kt--............. ~. 
...--~ r SeRs I I (30 A) I 

de 
Voltage 
To 
Logic 
Gate 

I---------_f----I'I +6 VI--~--II 01F-CP4 1- ~ 
~--... SCRs I I (10 A) 1--

YZ071 

and 
Storage 
01A-TB1 
YZ075 

T4 Trans
PPB-CP4 I- former 
(8A) (mounted 

on base) 

YZ073 

0-'50 
YZ071 

SCR Control 

3 phase ac 

SCR Controls 
(on Control 

C 
Board) 
Ref 0-190 

"-!""yIIIIIIIZ-12!!"'1--1-6-'''' 

~ -4 V _1--______ _ 
r--i SCRs I -

0-170 
YZ073 

(Sense Voltage) 

Meter Control 
(on Control Board) .1------------1 

YZ111 

'Phase A' and 
'Phase B' ac 
voltage for 
indicator lights 
(to Control 
Panel) 

0-210 
YZ111 

o o () 0 00 () o 

Elapsed 
Time 
Meter 

0-240 
YZ073 

B C 

To 0-340 
To expansion frame 
Control Boards 

0,··,1 

;;;; 0, 
\Il_ . o 
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3705-11 EXPANSION FRAME POWER DISTRIBUTION 

Note: See D·535 for power distribution in a 3705-11 
expansion frame with oniy two cards in the OXD 
power control gate. 

NOTE FOR WaR LD TRADE 

• 220/235 V (Delta) or 380/408 V (Wye) 3 phase 50 Hz 
expansion frames are jumpered to obtain 220/235 V 
for all blowers and to connect the neutral of the Wye 
input power to transformers T3 and T4. See YZ015. 

From 0-330 

A 

3 phase Input 
voltage from 

3705 

PP8-Kl 
(Frame 2,3, 
or 4 ae) 

YZ005 

See note for 
World Tr<ide 
expansion 
frames 

Blowers 
1 Logic gate blower 
2 Heat sink blowers 
2 BSM-' blowers 
2 BSM-2 blowers 

YZ005 

PPB·CP1 
(8 A) 

YZ005 

PPB-CP2 

.(8 A) 

T3 Trans
former 
(mounted 
on base) 

YZ071 

T4 Trans
former 
(mounted 
on base) 

YZ073 

3 phase ae 

+20 V Regulator Card 
(on Control Board) 

+30 Vdc 

+20 V d cm~t:~:~:::::::::::::::;~;·;········· 

SCR trol 

Used on 
Control Board 

0-150 
YZ071 

0·170 
YZ073 

The ·30 V may be active on some 
expansion frames but it is only 
used fo.r power-up sensing. 

(Sense Voltage) 

From 0·330 

c B 

Used on 
Control 
Board 

de 
Voltage 
to 
Logic 
Gate 
and 
Storage 

OlA-TBl 
YZ077 

3705· .. EXPANSION FRAME 
POWER DISTRIBUTION 0-340 
TNL SY27-1253 (3 OCT 1980) to SY27'()107-6 



FET STORAGE POWER ELEMENTS 
Note: Not applicable to a 3705·11 with only two or 
three cards in the OXD power control gate. Refer 
to 0·505. 

+3.4V Regulator 
not adj ustable 
contains its own transformer for 
ac power 
series regulator 

CE AND OP 
PANEL 

000 o 

+8.5V series regulator 
(not adjustable) 
(derives power from +12V) 
sequence control card (U2) 
control cables (V2 & V4) 
storage sequence interrupt jumper 
at V 1 B 11 - V 1 B 13 
(breaks line to 01 F-HD1 or 02F-HD1) 

OXF 

Relay 01 F-HD1 or 02F-HD1 
contacts +6V to load 
also starts sequencing of +3.4 V 
& +8.5V 

Swing Out Power Gate 
storage powe.r sequence cable plugs 
into OXD-E5 
includes storage voltage fault indicators 

Simplified Power On Sequence 

Push "POWER ON" Button 

-4V,±12V 

+6V 
~-----------------",. 

/ 

" 

Notes: 
1. Expansion frames, if attached, will power up 

-30 V at this time. 
2. The sequence can be interrupted at this point 

as a service aid to decide if a power problem 
is before or after this point. If array cards are 
removed the +3.4V and +8.5V can be manually 
operated. 

Note 2 
1 

000 () o 000 o 00 00 o o .A, 
~y 

TNL SY27·1253 (3 OCT 1980) to SY27-0107-6 
FET STORAGE POWER ELEMENTS 0-345 

() 

+3.4 Up & OK· Turn On +8.5V 

POWER ON 
LIGHT 

(machine power-on reset) 

00 00 o 
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FET STORAGE POWER ELEMENTS (PART 2) 01 B-A 1 U2 or 02B-A 1 U2 Power Sequence Card Function Diagram 

C~D_~~~_~lo +3VAV 11-1 __________________________ J_O_9_~V~AOV+E(NOW1) +3AV Sense 0 u .... 

G12 
o 

D02 
~ 

+20V 
+5V 
REG 
(on card 
only) 

T.P. 

+8.5V Sense 

J08~ 

008~ 

-4 UV +E 
(Main Frame -4V) 

-4 UV Sense 
(FET Only) 

-4, ±12V UV +E 
(from 01 0-G4 
or 020-G4) 

+24 to begin 
sequence of +3.4, +8.5 
(from 01 F-HO 1 
or 02F-H01) 

Any machine 
voltage OV +E 

,,006 
V 

GOB 

007 

0. J03 -

0 

,.... G10 
"" 

COMP 

1--_________________________ G.::;.0=.:2=-Q" +3.4 UV +E -+3.4V 
'--- UV 

COMP J--_________________________ J_1_0_~O +3A UV -E (Note 1) 

+8.5V 
OV 
COMP 

+8.5V 
'---- UV 

COMP 

OR 

-4V 
UV 
COMP 

'--- r-
A 

+8.5 
REG 

On/Off CON-
TROL 

I' 

SERVICE jumper Timing & Control 

j i(NOTE 3) Circuits 

" J13 .J -, - { 
V1B11 V1B13 

+3A OV Error ~ 

+3A UV Error ~ ) I l 
+8.5 OV Error ~ 

J I 
+8.5 UV Error ~ \ OR 

-4 UV Error ~ 

J06 " 
~ 

J07.o -
J05 " -

G13 

J02 

D09 ~ -
,.... -

G11..o -

• G04..o -

- G09.o 

J11 ~ -

+8.5 OV +E 

+8.5 OV-E 

. +8.5 UV +E 

Any -4V UV +E 

GNO FOR +6V ON 

T.P. GNO FOR +8.5V ON 

+8.5V REG CONTROL 
(to Reg Transistor 01B-TB3 
or 02B-TB3) 

(NOTE 2) 

Sequencing Error +E 

GNO For +3.4 ON 
>+10V for 3.4V OFF 

AXE SCR (+~ 1V for 
sequencing Error or 

+3A OV, ~ -1VOLT, Not SEa ERROR) 

>+4V for +1.2V OFF 
Gnd for +12V ON 

Notes: 
1. +E is 15V to 22V. -E is +2V to -BV. 
2. +E if +8.5V or +3.4V don't come up 

within 2 sec after +24V appears at J13 
or if +3.4V goes OVER VOLTAGE. 

3. Jumper may be removed to manually 
exercise +8.5V and +3.4V according 
to flow chart. 

FET STORAGE POWER ELEMENTS (PART 2) 0-346 
TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 



-------- .. -... -----------.-~---------. 

3705-11 POWER-ON SEQUENCE 

Note: See D-540 for power on sequence of a 3705-11 
with only two or three cards in the OXD power 
control gate. 

• Shows the sequence of events that occur during normal 
power-on operation (1) when the Local/Remote Power 
switch is set to the LOCAL position, and the Power On 
switch is depressed, or (2) when the Local/Remote Power 
switch is set to the REMOTE position, and the host CPU 
brings power up. 

o 

Notes: 

The 4 second delays are located on PB 
on the Sequence Panel gate 01 E. 

1. The +8.5 V sense relay picks 01 E-R12 when 
the 3705-11 has no expansion frames, or the 
expansion frames contain no -30 V power 
supplies. 

2. Applies to expansion frames that have a 
-30 V power supply. 

o J-~ 

'tJl '''''Vii' i, o o 

Contact or action causing pickup 

EPO-J (1,2,3, or 4) 

PPB-K1 #1 point 

Press Power On Switch 

Local Power On Switch or CPU Power On 

01 E-RY6-9 

01 E-RY6-12 N/O 

01 E-RY6-2 

01 E-RY6-11 

01E-H01-1 

PPB-K2 #4 point (3705) 

PPB-Kl #4 point (Expansion frame 1) 

PPB-Kl #4 point (Expansion frame 2) 

ac applied to each frame 

+12 V, -12 V, -4 V up in each frame 

Transistor that picks +12 V, -12 V, -4 V sense relay 

+12 V, -12 V, -4 V sense relay points in each frame 

01 E-RYl-4 

+3.4 V and +B.5 V 

+8.5 V sense relay Note 1 

OXF-H01-(1 &2) 

+6V up in each frame 

Transistor that picks +6 V sense relay 

+6 V sense relay points in each frame 

01 E-RY2-3 

OXF-HD2-(1, 2,3) 

-30 V up in each expansion frame Note 2 

RY3-1 N/C 

+B.5 V sense relay point in basic frame and 
-30 V sense relay points in each expansion frame 

01 E-RY12-3 

01 E-RY3-10 N/O . . 

o o o o o 

TNL SY27-1253 (3 OCT 19BO) to SY27-0107-6 

3705-11 POWER-ON SEQUENCE 0-350 
Power Supply Components or Action Timing Relationships 

YZ051 PPB-K1 (EPO) 
(+24 Vdc For Relays) 0-420 

YZ051 01 E-RY9 (Remote) 
Remote position of Local/Remote Power Switch 

-
Local position of Local/Remote Power Switch 

YZ053 Power On switch or CPU Power On 

YZ053 01 E-RY6 (Power On) 

YZ053 Power Check Light 

YZ054 Power On Reset 

Ito 

YZ055 01 E-RY13 (Power Off Override) 

YZ055 01 E-H01 (ac contactors on) 0-390 

YZ052 PPB-K2 (ac to 3705) 

YZ052 PPB-K 1 (ac to Expansion frame #1) 

YZ052 PPB-K1 (ac to Expansion frame #2) 

YZ052 PPB-Kl (ac to Expansion frame #3) 

YZ005 +12 V, -12 V, -4 V (every frame) 

YZ10i +12 V, -12 V, -4 V sense relays 

YZ101 Ground for +6 V sequence +20 Vapprox. +1 V (approx.) 

YZ056 01 E-RY1 (+12 V, -12 V, -4 V up) D~ 4sec'l~ delay 
0-380 

YZ055 OXF-H01 (Turn on +6 V); begin +3.4 V and +8.5 V sequence 

+8.5 V sense relay 

01E-RY12 (+8.5 V up) Note 1 , _______________ 

YZ071 +6 volts (all frames) 

YZ101 +6 V sense relays 

YZ101 Ground for -30 V sequence Note 2 +20 Vapprox. .+1 V (approx.) 

YZ056 01 E-RY2 (+6 V up) 
D-370 

01 F-H02 (Apply +12 V to logic) 
YZ055 ' OXF-H02 (Turn on -30 VI-Note 2 

Apply +12 V to all logic. 
YZ071 Apply -30 V-Note 2 

YZ101 -30 V sense relays Note 2 

YZ054 Power-On Reset Controlled +24 Vdc (Blocks Power Fault Indicators) Ground 

YZ056 01 E-RY12 (+8.5 V up) 

YZ053 01 E-RY3 (Sequence complete) 
D~4sec.~ 

delay 
0-360 

YZ053 Power ON Light 

00000 o 00 00 o 00000 00 00 
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3705-11 DC VOLTAGE DISTRIBUTION 

I Note: See D-550 for DC voltage distri bution on a 

I 370S-ii withopiy two or three cards in the OXD 
power control gate. 

000000000000 

OXA-W1 

A---------- to OXF capacitor plate ground 

~-I---------- to adjacent frame 

{/)14----~ common REMOVE LEADS FROM 
THIS SIDE OF STORAGE 

000.00 

FET Storage 
01 B or 02B-TB1 

o @ 
~ 
~ 
~ 

4 
(O::J-~'H---? Common 

Common 

-----+-fA_ .... 9).....I--~ Common 

TB TO DISCONNECT LOAD '.'.:.: ··:·:'::::·::::::::::::}::::::::;::;:;:::::S:J ===~~E@ 
Upper 
Lam i- t--;:::==~-..., 

G 
A 
T 
E 

A 

nar 
Bus 

Lower 
Lami
nar 
Bus 

/.1\-1----1-----.. +12 V (From 01 For 02F-HD2) 

·12 V SENSE 

-12 V (From supply) 

01 F or 02F C20 (-) 

/./I~~{hl\-'!.-_-_-_-=--_-_-_-.. -.--4-V-F-ro-m-+----'" 01 For 02F C17 (-J 
supply -4V 

{//;14 { ... 0--'----..... -4 V From 
supply 

-4V 

-4 V From 
{//,16(,~-'----..... supply 

+6 V (From supply) 

/A-t--+-----------... -4 V SE NSE 

::r+-----. 

+12 V (From supply) 
To 01 F-HD2 or 02F-HD2 
+12 V SENSE 

To -4 V overcurrent 
and open SCR detection 

~---....,J From OXG - W1 

Storage 
Thermal 
Switch 
01B or 

02B 
} 

Thermal 
Sense 

l--------------+~-~H--- Circuitry 

REMOVE LEADS FROM 
THIS SIDE OF STORAGE 
TB TO DISCONNECT LOAD 

To { Storage 

Busses 

FET Storage 
01 B or 02B-TB2 

+8.5 V { =======~~~ . .,..-<~t---~ +8.5 V Sense 

r-=---,'" -", 01B-C1 or 02B-C1 

Common 

The -4 V shunt may be installed 
£L---....,.....-----------1 on some 3705-lls but it is not used. 

Note: Capacitor should be physically 
separated from the resistor 
because the heat produced by the 
resistor may harm the capacitor. 

00000000 

• Do not remove any of the wires labeled SENSE 

• Do not n;move any of the terminal board (TB) 
jumpers which connect a voltage with its sense 
lead. 

• Do not bend the laminar bus tab too sharply 
because it may crack upon straightening. 

Logic YZ076 

3705-11 DC VOLTAGE DISTRIBUTION 0-360 
TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 
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3705-11 POWER-DOWN SEQUENCE 

Note: This power down sequence does not apply to 
a 3705-11 with only two or three cards in the OXD 
power control gate. 

• This page shows the sequence of events that occur during 
normal power-off operation, (1) when the Local/Remote 
Power switch is set to the LOCAL position, and the Power 
Off switch is pressed, or (2) when the Local/Remote Power 
switch is set to the REMOTE position, and the host CPU 
brings power down. 

001 E-RY13 (power·off override) drops 3 to 4 seconds after 
01 E-RY6 (power on) drops. If the power-down sequence has 
not been completed by the time the power-off override relay 
drops, the following events occur: 

- 01 E-RY13-1 N/O drops 01 E-HD1 (contactors on) 
-see YZ055. The power down sequence continues 
from fJ 

- 01 E-RY13-1 N/C picks 01 E-RY11 (fault sense) 
through the 01-RY-2 N/O (±12 V, -4 V up) which 
turns on the Power Check light. 

This circuit prevents a failure to complete a power-down 
sequence which might have occurred due to a condition 
such as a sticking relay. 

Notes: 
1. Applies to expansion frames that 

have a -30 V power supply. 
2. When the 3705-11 has no expansion 

frames, 01 E-RY6-6 drops 01 E-RY12. 

fJ 

() o o 

Contact or action causing dropout 

(Local) Press Power Off Switch YZ053 

I 

Power Off Switch 

01 E-RY6-12 N/C YZ054 

01 E-RY6-9 YZ053 

01 E-RY6-10 (Local) YZ055 

01E-RY6-2 YZ055 

OXF-HD2-(1,3) Note 1 YZ071 

-30 V drops Note 1 YZ101 

-30 V Sense Relays in any Notes 1,2 YZ056 
expansion frame with -30 V 

01E-RY124 YZ055 

OXF-HDH1 & 2) and 01 H-HD1 (+12) YZ071 

+6 and +12 volts drops YZ101 

+6 V Sense Relay transistor turnoff YZ101 

+6 V Sense Relays in all frames YZ056 

01E-RY24 YZ055 

01E-HD1-1 YZ052 

01 E-HD1-1 YZ052 

PPB-K2 (3705), PPB-K1 Expansion Frames (Domestic) 
YZ003-005 

-12 V, -4 V drops YZ101 

-12 V, -4 V Sense Relay transistor turnoff YZ101 

-12 V, -4 V ~ense Relays in all frames YZ056 

01 E-RY1-3 YZ053 

RY3-1 N/C YZ054 

o 0000 o 

Power Supply Components or Action 

Power Off Switch or CPU Power Off Switch 

01 E-RY6 (Power On) 

Power Off Reset 

Power On Light 

01 F-HD2 (Apply +12 V to logic)-basic frame 
OXF-HD2 (Turn On -30 V) Note 1 

01 E-RY13 (Power Off Override) 

-30 V (all expansion frames with -30 V) 

-30 V Sense Relays (all expansion frames with -30 V) 

01 E-RY12 (+8.5 V up) 

OXF-HD1 (Turn On +6 V) and drops +3.4 V and +8.5 V 

+6 and +12 volts (all frames) 

+6 and +12V Sense Relays (all frames) 

Ground for -30 V sequence Note 1 

01 E-RY2 (+6 V Up) 

01 E-HD1 (Contactors On) 

PPB-K2 (ac to 3705) 

PPB-Kl (ac to Expansion Frames 1,2, and 3) 

-12 V, -4 V (all frames) 

-12 V, -4 V Sense Relays (all frames) 

Ground for +6 V sequence 

01E-RY1 (+12 V, -12V, -4 V Up) 

01 E-RY3 (Sequence Complete) 

Power-On Reset Controlled 

PPB-K1 (EPa) 

01 E-RY9 (Remote) 

o o 

Timing Relationships 

--Floating Ground 

Ground put on -30 V at Mem TB 1-1 

I~ 3-4 Seconds 

Note 1 

Note 1 

+1 V (approx) +20 V (approx) 

+1 V (approx) 
+20 V (approx) 

Ground 
+24 Vdc 

Remote position of Local/Remote Power Switch 

Note 1 

TNL SY27-1253 13 OCT 1980) to SY27-0107-6 

3705-11 POWER-DOWN SEQUENCE 0-370 
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3705-11 MAINr'ENANCE CHARTS AND PROCEDURES, PART 3 

Replace wires to 
01 H-PC2 and PC3 

See Notes 1, 3 

Check for: 
• shorted component in 

bulk filter including 
01,02,03,04, C1, 
C2, C4, T1; Ref-YZ301 
sht 19. 

• shorted C3 
• short in +3.4 V distri

bution; Ref-YZ076 

11111 I 1m 

No 

Yes 

. I 

Remove wire plugged 
into 01 H-PC3. 
Power on. 

Yes 

Remove SCR-1 anode 
wire at 01 H-C1 
+ terminal-Power on. 

See Notes 1, 3 

Yes 

, 

Remove wire plugged 
into 01 H-PC2. 
Power On 
Ref-YZ301 sht 19 

To D-372 

I Check for 

Yes 

Plunger will 
protrude farther 
if tripped 

See Notes 1, 3 

- -- --I shorted SCR-1 
I Ref-YZ301 sht 19 

I I 

Notes: 
1. Replace jumper between pins 01 8-A 1 V1 B11 

and 813. 
3. Remove jumpers at 01 8-A 1 U2G04 and 01 8-A 1 U2013. 
4. Reinstall the removed FET array cards in their original 

locations. 
5. This voltage will only appear momentarily and 

is best observed with an oscilloscope. 

I i 

Yes 

From D-370 

, 
I -------f 

You must wait at least ten 
seconds between each 
power-down-to-power-u p 
operation to allow for 
"bleeding" the unloaded 
+3.4 V or +8.5 V capaci
tors. Power will not 
come up otherwise. 

I 

No I 

I 
I 

------1 

Yes 

Yes 

No 

t 
I 

Ref-YZ301 
sheet 19 

After pushing in CP 
plunger (to reset CP) 
and powering up 

1. Replace jumper between 01 8-A 1 V 1811 and 813. 
2. Remove jumper at 01 8-A 1 U2G04. 
3. Reinstall the removed FET array cards in their 

original locations. 
4. Power on and monitor 01 H-CP1. Suspect a bad 

01 H-CP1 or overload from the F ET array cards. 

Check for shorted 
transistor T1, T2, T3, 
T4. Ref-301 sht 19 

Replace open 
diodes on diode 
bridge 

---

j 

·1 Checks ac to 
.",...of 01 H assembly 

..., ..., I Ref-YZ076 sht 2 
.,..., --- ""I _______ _ 

No 

AC not delivered 
to 01 H-T1. 
Check wiring 
and 01 H-CP1 

3705·11 MAINTENANCE CHARTS AND PROCEDURES, PART 3 0-371 
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 4 

Yes 

From 0-370 

From 0-370 

j 

,.-----.1.------.----- --I 

Power off. 
Place jumper between 
01B-A1U2B10 and 
01 B-A 1 U2006 I 

I 
,--__ -..L. __ ----._ - - --i 

Replace wire to 
01B-TB3-2. 
Remove jumper inserted 
between 01 B-A 1 U2B1 0 
and 01 B-A 1 U2006 

I 
I 

Ref-YZ301 sht 18 

You must wait at least ten seconds between 
each power-down-tq,-power-up operation to 
allow for "bleeding" the unloaded +3.4 V 
or +8.5 V capacitors. Power will not come 
up otherwise. 

Remove jumper 
between 
01 B-A 1 U2B10 and 
01 B-A 1 U2006 

I Procedure for basic 
L.-------------a-l'- - - - - --- ~ checking of 01 B sequencing 

I card voltages 

See Notes 1, 2, 4 

Notes: 
1. Replace jumper between pins 01B-A 1 Vl Bl1 and B13. 
2. Remove jumpers at 01 B-A 1 U2D09 and 01 B-A 1 U2J12. 
4. Reinstall the removed FET array cards in their original locations. 

'If°),, 

.1" 
I~'~' ~~J' () ,.,.-",,", 

(',"',JI1,1, \'l ,I 

Make sure jumper 
between pins 
01B-A1V1B11 and B13 
is still removed 

To 0-400 

Yes 

"""'''fit" \tj: 
~~\ 
I(J' 

'tltttcM" 

Check connections at 
both ends of cables at 
01 B-A 1 V2 and V4 

~,\ 

'\.J' 

See Notes 1, 2, 4 

To 0-400 

3705-11 MAINTENANCE CHARTS 
AND PROCEDURES, PART 4 

11,'(-"" 

I 
\,- / 

0-372 

rf""", 
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 5 

I I i 111111 

From 0-370 

I B I 

No 

c 

To 0-390 

1-4 V,±12 V up 
--I Ref-YZ056 

Yes 

i 
Method to check: I 
+24 Vdc at OXD·A 1 G4G08 k... 

Yes 

+6 V sense relays pick 
in card OXD-A1G4on 
each control board. 

Yes 

and at OX D-A 1 G4G09 I "-
see YZ101 I "- ' ...... 

See YZ056 for sequencf' 
panel connectors 
See !\Iote 1 

Replace card at 
OXO·A1G4 
See Note 1 

Check circuit to gate OXD 
Ref-YZ075-077 
See Note 1 

Yes 

Yes 

Yes 

Note 1: Replace jumper between pins 
01B-A1V1B11 and B13. 

I I II I.ii 

Turn on +6 V 

+6 V to all frames 

. 
. I 

--, Reed relays (RR31 
I 

No 

Check for +24 Vdc 
across 01 E-RY2 coil 

See Note 1 

Check" circuit wiring. 
Ref·YZ10l, YZ195 
See Note 1 

Yes 

No 

No 

Yes 

Check for +24 Vdc across 
OXF-HOl of relay that 
didn't pick. Ref-YZ055 

See Note 1 

Replace card at 
OXO-A1G4 
See Note 1 

No 

o o~oooooo; 

No 

Check connectors 
Ref·YZ055 
See Note 1 

Scope the +6 V SCRs, 
filter card, and SCR 
control cards per 0-450 
and 0-190. Replace bad 
component when 
required. 

Replace card at 01 E-P8 
(location of diode) 
See Note 1 

I 
I -4 Ground for +6 V sequence 

- I Ref-YZ151 
I 

See Note 1 

3705-11 MAINTENANCE CHARTS 
AND PROCEDURES, PART 5 0-380 
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3705·11 MAINTENANCE CHARTS AND PROCEDURES, PART 6 
From D-380 

No 

o 

To D-420 

-24 Vdc is gated to 
-6 V regulator 
+30 Vdc is gated to 
+20 V regulator I .-t Contactors on 

..- , Ref-YZ055 

Yes 

I 
ac to the 3705 1_ -

I 

No 

Blowers s~ould : ________ _ 
be operating, 

ac to ExpanSion: 
frame #1 - -

I 

No 

Blowers s~ould : ________ _ 
be operating I 

ae to Expansion I 
frame #2 - -

No 

ac to Expansion 
frame #3 t-- - _ • ____ ...JI -- ---

I 
+12V,-12V,and-4V I 
must be up to pick these 1 _______ _ 
Reed relays (RR1) I 

±12 V. -4 V sense 
relay picks in 
card OXO-A 1 G4 in 
each control board Check for: 

+12 Vat OXD-A 1 G4B08 I 
-12VatOXO-A1G4B09 I 
-4 V at OXD-A1G4013 I 
See YZ101 I 

I 

To 0-400 

j J 3705 blowers should 
...... I be operating 

/' Ref-YZ052 
~I ~ __________ _ 

No 

No 

No 

No 

Cheek for +24 Vdc at 
(1) 01 E-H01-1 N/O 
(2) 01E-Pl-C 
Ref-YZ052 

See Note 1 

Check for +24 Vdc at 
(1) 3705 PPB-K2-4 
(2) 01 E-P2-C 
Ref-YZ052 

See Note 1 

. Check for +24 Vdc at 
(1) Expansion frame #1 

PPB-Kl-4 
(2) 01 E-P3-C 

Ref-YZ052 

See Note 1 

Check for +24 Vdc at 
(11 Expansion frame #2 

PPB-Kl-4 
(2) 01 E-P4-C 

Ref-YZ052 

See Note 1 

See YZ056 for 
01 E-RY1 pick 
circuit 

To D-400 

Yes 

RY1-' N/O points I 
used for instant L 
drop of time delay I -
See YZ056 1 

Note 1: Replace jumper between pins 
01B-A1V1B11 and B13. 

,r' ""JI"~\;.\ !J ;f""", ·~r) t''}" ('. 1'""" ,11""'. ~(""'!': ,.r""'. . 1'""'" ,n . I'f'~, .,r" , .. r'\ ),.""', .~:"',,~, ,.f""t ~"" "'''. <,' " 

~ .. ~ '~ 
.~, h I, 

,;',.1 11 It:" I .l i~ \,-~ ~ I· ''ly) " ,-y .'t, . ..J. :~l.._~'" "oJ,Ji i.,,)' ,~,. 
., ),1 ~, j.' '~_J It._:i,/ ~Jt-. '{Il )II '. ,/ 

( 
.! 

I 
~ 

I 

3705-11 MAINTENANCE CHARTS 
ANDPROCEDURE~PART6 

From 0-400 

J 

Method to check 
+24 Vdcat OXD-A1G4G10 
and at OXO-A 1 G4G 12 
Ref-YZ101 

No 

I Input to time 
___ ~ delay 

- No I Ref-YZ056 

Yes 

No 

Yes 

Yes 

Check circuit 
Ref-YZ056 
See Note 1 

Replace RY2 
See Note 1 

Check RYl 
contacts 
See Note 1 

Bad connection 
at J8-Q 
See Note 1 

Repair 
See Note 1 

Bad connection at J8-P 
Ref-YZ056 
See Note 1 

Replace card 
at 01 E-PB 
See Note' 

l ~. i~\ ~¥. ,.::/-~ ,~ 

jl' " j/ ''-<.'" > 
) 

0-390 

r~. 
I. t. (''' 
''Z / 
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 7 

+~O V supply can be +19 V to +21 V. 
Ripple must not exceed 100 mV 
peak-to-peak. 

01 E-HOl-3 

+30 Vdc J b 005 
006 

+20 V 
Regulator 

-24 Vdc· 

II I 

OXO-A1U2 

YZ101 

-6 V supply can be -5.5 V to -6.5 V. 
Ripple must not exceed 100 mV 
peak-to-peak. 

-6V 
Regulator 

Mounted on 
Sequence 
panel 01 E d '----:r---\ 

'--____ -' 01E-EC3 

VZ051 

Method to check: 
+24 Vdc at OXO-A1G4Gl0 
and at OXO-A1G4G12 
Ref-VZ10l 

, 
I 
r--_ 
I 

----------~. Yes 

To 0-390 

Plunger will protrude 
farther if tripped 

To 0-430 

To 0-430 

Check input and output 
of -6 V regulator 
Do applicable Notes 1-4 

I : 

o o 

From 0-390 

Check: 
1. 01 F-CP2 
2. 01 F-CP3 

To 0-410 

i i 

o o 

Ref-0-330 
0-340 

o 

(Trip again) 
After pushing in 
CP plunger (to reset 
CP) and powering up 

I after pushing in CP 
.-J plunger (to reset CP) 

I and powering up 

I 
From 
0-372 

From 0-372 

o o o o 00 • 
From 0-390 

(FJ 

Replace SMS card at T2-Jl 
Ref-YZ051 
00 applicable Notes 1-4 

SMS socket attached to 
transformer T2 

Replace SMS card at 
T2-Jl 
.Do appl icable Notes 1-4 

Check circuit 
Ref-YZ051 
Do appl icable Notes 1-4 

Replace -6 V regulator 
at 01E-HS1 
Ref-YZ051 
00 applicable Notes 1-4 

• 

No 

• • 

Yes 

o o o 

J Check +20 V regulator 
_ -1 Ref-VZ101 

I 

Scope AC reference and 
reset cards per 0-190 
Ref-VZ121,131,161 
Do applicable Notes 1-4 

01 E·Hol-3 

+20 V supply can be +19 V to +21 V. 
Ripple must not exceed 100 mV 
peak-to-peak. 

o 

C"':-:':':::::::::::::::::::!:!:r~~~~ti~NrI!f!!!!!i!i!i!i!i!i!i!iii!i!i!i!iiiiiii ~ I 005 

~006 
+20 V 

Regulator 
009~ +20V 
010 

011 

012 

013 

Notes: 
1. Replace jumper between pins OlB-A1V1B11 and B13. 
2. Remove jumper at 01 B-A 1 U2009. 
3. Remove jumper at 01 B-A 1 U2G04. 
4. Reinstall the removed F ET array cards in their original locations. 

OXO-A1U2 

YZ101 

3705-11 MAINTENANCE CHARTS 
AND PROCEDURES, PART 7 

o o o 

0-400 



o 

3705·11 MAINTENANCE CHARTS AND PROCEDURES, PART 8 

Scope the -12 V SCRs, 
filter card, and SCR 
control cards per 
0-450 and 0-190. Replace 
bad component when 
required. 

Adjust pot. on card 
OXO-A 1 S2 if the voltage 
is outside tolerance 
(see 0-230) 

Notes: 

No 

From 0-400 

Scope the -4 V SCRs, 
filter card, and SCR 
control cards per 0-170 
and 0-190. Replace bad 
component when required. 

1. Replace jumper between pins 01 B-A 1 Vl B 11 and B 13. 
2. Remove jumper at01 B-A 1 U2009. 
3. Remove jumper at 01 B-A 1 U2G04. 
4. Reinstall the removed FET array cards in their original locations. 
5. Remove jumper at 01 B-A 1 V2003. 

() A~, 

ttJJ () 0:'1',11 

, , o 

No 

Yes 

Check -4 V 
cabling from OXA-W2 
to OXB-TBl 
Ref-YZ075 

Do applicable 
Notes 1-5 

o o 

Ref-YZ101 

Ref-YZ101 

o 0 1 , J;J 

Place grounded jumper 
at 01 B-A lV2003 
Ref-YZ195 

No 

Ref-YZ195 

r 
----~ Ref-YZ195 

o 

Do applicable 
Notes 1-5 

o 

L, ______ _ 

Scope the +12 V SeRs, 
filter card, and SCR 
control cards per 
0-450 and 0-190. 
Replace bad compon
ent when required. 

3705-11 MAINTENANCE CHARTS 
AND PROCEDURES, PART 8 

Adjust pot. on card 
OXO-A 1 M2 if the voltage 
is outside tolerance (see 
0-230) 

/r-'I\ 1'} r"t! (f1) " .. ,'I' 0 r\ It('~, 
" ,y' ''"- )/ "'- };> "- \ ,J 

/' '<.- ./ /' 

0-410 

(f'l\ (" \',. '/ 
'" y 

"C / 
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 9 

Check for +24 Vdc at 
(1) 01 E-RY3-5 op 
(2) 01 E-RY9-1 op 
(3) Power Off sw 

See Note 1 

No 

A CPU or channel power on 
must be initiated to provide 
a contact closure within 
the CPU. This closure re
turns +24 Vdc to the EPa 
panel (JX-6) 

Note: 

Check: 
l-Local/Remote switch 
2-PPB-K 1-1 points 
See Note 1 

Power on 

1. Replace jumper between pins 01 B-A 1V1 Bll and B13. 

0 0 

No 

u..U···~·",""..LJl.l.L...l..·..I...~.i~w 

0 0 0 0 0 0 

---, 
FPO 1-_ 
~ 

Check for +24 Vdc at 
(1) Power on sw 
(2) 01 E-RY3-4 N/C 
(3) 01 E-RY9-1 op 
(4) Power Off sw 

See Note 1 

Check EPa cable and 
associated CPU 
See Note 1 

Check for open 
coil on PPB-Kl 
See Note 1 

Replace 3705 PPB-SMS1 
rectifier card (mounted 
on transformer T2) 
See Note 1 

Yes 

Yes 

" , .. " .. , .... " .. , 1,",10.'.'.'+ ,' .. 

• • 0 

Plug EPO cable 
into appropriate 
connector 
See Note 1 

Remove EPO-JX 

Check PPB-CP2, 
PPB-CB2, PPB-CB 1, 
and the input voltage 
(see D-330) 
See Note 1 

• 
L·I .... ~.J.)I,.Ll~'~'~' ~' ___ •.• _._' ~'_,~,~, ~ .. J";-~ •. _'_"_' _ •• " 

0 0 

Ref-YZ055 
See Note 1 

Input 
Phase 

phase 1 

phase 2 

phase 3 

0 0 0 0 

I 
~ Ref-YZ055 

Yes 

No 

No 

Check HD1 coil 
See Note 1 

Open J8-G connection 
See Note 1 

No 

Replace card at 01 E-PB 
(location of diode) 
See Note 1 

24.4-33.3 Vac 19.2-26.4 Vac 
rms rms 

PPB-TB4-1 to R PPB-TB4-1 to B 
PPB-TB4-1 to D PPB-TB4-1 to C 

PPB-TB4-1 to E PPB-TB4-1 to F 
PPB-TB4-1 to H PPB-TB4-1to G 

PPB-TB4-1 to J PPB-TB4-1 to K 
PPB-TB4-1 to M PPB-TB4-1 to L 

1. Remove rectifier card from socket T2-J1 . 
2. Use an ac meter to measure between the 

T2-Jl connectors indicated in the above 
chart and PPB-TB4-1. 

3. A range of good outputs for the no-load 
condition is shown above the columns_ 

3705-11 MAINTENANCE CHARTS 
ANDPROCEDUREaPART9 
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3705-11 MAINTENANCE CHARTS AND PROCEDURES, PART 10 

Note: 

From 0-400 

Circuit protector 
trips continuously 

CPX 

Test for shorted SCR in the power supply 
associated with the tripping circuit pro
tector per 0-150 or 0-170. The fault 
indicator (D-320) indicates undervoltage, 
if the failure did not occur during power
on sequence. Reset the fault indicator. If 
power does not stay on long enough to 
scope the SCRs, proceed to the ohmmeter 
checks of the SCRs. 

This section applies to 
3705-11 expansion frames 
that will contain BSMs. 

1. Replace jumper between pins 
01B-A1V1Bll and 813. 

o () o o o o 

Power 
Supply 

-4 V 

+12 V 

-12 V 

Follow the instructions below for the 
voltage associated with the circuit 
protector that trips. 

Disconnect 

• Laminar bus lugs at 
OXA-TB1-6.7,8,9,10,11,13 

• Storage gate B leads 
at Mem 01B-TBl-9, 10 

Laminar bus lugs at 
OXA-TB1-1 and 2 

Laminar bus lugs at 
OXA-TBl-3 and 4 

Add 

Jumper between 
OXA-TB1-13 and 
OXA-W2-6. 

(This jumper reo 
establishes the -4 V 
sense connection 
needed to bri ng 
power up.) 

none 

none 

+-6 V • Laminar bus lugs at 

-30 V 

o 

OXA-TBl-5 and 12 

• St6rage gate B leads 
at Mem TB-5 

• Storage gate C leads 
at Mem TB-6 

Remove the ·30 V frlter 
card at OX D-A 1 R4 to 
prevent -30 V from 
coming up whenever 
the +6 V leads are re
moved from Mem T8·5, 
6, or component damage 
may occur rn the BSM 

• Storage gate B leads 
at Mem TB1 

• Storage gate C leads 
at Mem TB-2 

() o o 

none 

none 

o 

See 0-440 

o 0 1 
. ..Y' (1 

Power up to verify that the circuit 
protector did not trip again 

No 

Power down. Measure the voltage across 
the capacitor (to ensure it has discharged) 
before touching any leads. Remove one 
capacitor terminal lead at a time. The 
jumper to the next capacitor must be con
nected to the removed lead by a screw 
and nut, or control of the power supply 
will not be established ence the shorted 
capacitor is removed from the circuit. 
Power up. 

No 

o 

3705-11 MAINTENANCE CHARTS 
AND PROCEDURES. PART 10 

Determine which lead causes the 
circuit protector to trip by power
ing Lip after replacing the laminar 
bus lugs and storage gate leads one 
at a time .. Replace -30 V filter 
card if removed. 

Isolate the short to a logic board 
by removing the laminar bus or 
storage voltage jumpers to each board 

Before removing or reinstalling the 
laminar bus jumpers from/to a board, 
power must be off until the jumpers 
are all off/on. If power is turned on 
with only part of the jumpers attached. 
the current required by the board as
sembly could exceed the capacity of 
the board pins and burn them off. 

Isolate to a card by 
removing cards. 

Oil 
" / 

o I\~: ;~':) 
"- y 

0-430 

() 
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o o o o o o o o o o o o o o o o o o o o o o • • • 
FET Storage 

3705-11 DC VOLTAGE DISTRIBUTION 01 B or 02B-TB1 

Upper 
Lami-
nar 
Bus 

G 
A 
T 
E 

A 

Lower 
Lami-
nar 
Bus 

II i I iii i 

OXA - Wl 

7 

Ih~---""'" common 

.r+---------- to OXF capacitor plate ground 

-----f---------- to adjacent frame 

~~===1, common 

. +12 V (From 01 For 02F-HD2) 

-12 V SENSE 

-12 V (From supply) 

01 For 02F C20 (-) 

-4 V From 
01 For 02F C17 (-) 

supply -4V 

-4 V From 
supply 

-4V 

-4 V From 
supply 

+6 V (From supply) 

-4 V SENSE 
+12 V (From supply) 
To 01 F-HD2 or 02F-HD2 
+12 V SENSE 

:::::::::~~~f----4 To -4 V overcurrent 
::~~;.::r+----- and open SCR detection 

~---.." From OXG - Wl 

REMOVE LEADS FROM 
THIS SIDE OF STORAGE 
TB TO DISCONNECT LOAD 

-4V 

o @ 
~ 
~ 
~ 

4 
~_~~---t Common 

Common 

====+~_II(;;~~----t Common 

Storage 
Thermal 
Switch 
alB or 
02B 

} 

Thermal 
Sense 

L--------~----~~-~H_---, Circuitry 

REMOVE LEADS FROM 
THIS SIDE OF STORAGE 

TB TO DISCONNECT LOAO?i@tf.1&hh:;:,. 

FET Storage 
01 B or 02B-TB2 

To 
Storage 

Busses { ~5 V {:::::::+;;~,..~~--- +8.5 V Sense' 

I r-=-~ 01 B-Cl or 02B-Cl 

Common 

The -4 V shunt may be installed 
#.4-----;------------1 on some 3705-1 Is but it is not used. 

Iii 

Note: Capacitor should be physically 
. separated from the resistor 
because the heat produced by the 
resistor may harm the capacitor, 

I ill 

• o o o o o o 

• Do not remove any of the wires labeled SENSE 

• Do not remove any of the terminal board (TB) 
jumpers which connect a voltage with its sense 

lead. 

• Do not bend the laminar bus tab too sharply 
because it may crack upon straightening. 

Logic YZ076 

o 

3705-11 DC VOLTAGE DISTRIBUTION 0-440 
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3705-11 POWER-DOWN SEQUENCE 

• This page shows the sequence of events that occur during 
normal power-off operation, (1) when the Local/Remote 
Power switch is set to the LOCAL position, and the Power 
Off switch is pressed, or (2) when the Local/Remote Power 
switch is set to the REMOTE position, and the host CPU 
brings power down. 

DOl E-RY13 (power-off override) drops 3 to 4 seconds after 
01 E-RY6 (power on) drops. If the power-down sequence has 
not been completed by the time the power-off override relay 
drops, the following events occur: 

o 

- 01 E-RY13·1 N/O drops 01 E·HD1 (contactors on) 
-see YZ055. The power down sequence continues 
from fJ 

- 01 E-RY13·1 N/C picks 01 E·RY11 (fault sense) 
through the 01·RY·2 N/O (±12 V, -4 V up) which 
turns on the Power Check light. 

This circuit prevents a failure to complete a power·down 
sequence which might have occurred due to a condition 
such as a sticking relay. 

Notes: 
1. Applies to expansion frames that 

have a -30 V power supply. 
2. When the 3705-11 has no expansion 

frames, 01 E-RY6-6 drops 01 E·RY12. 

o o o o 

fJ 

Contact or action causing dropout 

(Local) Press Power Off Switch YZ053 

Power Off Switch 

01 E·RY6·12 N/C YZ054 

01E·RY6-9 YZ053 

01E-RY6·10 (Local) YZ055 

01E·RY6·2 YZ055 

OXF·HD2·(l,3) Note 1 YZ071 

·30 V drops Note 1 YZ101 

-30 V Sense Relays in any Notes 1, 2 YZ056 
expansion frame with 30 V 

01 E-RY12-4 YZ055 

. OXF-HDHl & 2) and 01 H-HD1 (+12) YZ071 

+6 and +12 volts drops YZ10l 

+6 V Sense Relay transistor turnoff YZ10l 

+6 V Sense Relays in al/ frames YZ056 

01 E-RY2-4 YZ055 

01E-HD1-1 YZ052 

01E-HD1-1 YZ052 

PPB-K2 (3705), PP8-K1 Expansion Frames (Domestic) 
YZ003·005 

-12 V, -4 V drops YZ101 

-12 V, -4 V Sense Relay transistor turnoff YZ101 

-12 V, -4 V Sense Relays in all frames YZ056 

01 E·RYl-3 YZ053 

RY3-1 N/C YZ054 

o o o o o o o 

Power Supply Components or Action 

Power Off ?witch or CPU Power Off Switch 

01 E~RY6 (Power On) 

Power Off Reset 

Power On Light 

01 F·HD2 (Apply +12 V to logicl-basic frame 
OXF-HD2 (Turn On -30 VI Note 1 

01 E·RY13 (Power Off Override) 

-30 V (all expansion frames with ·30 V) 

·30 V Sense Relays (all expansion frames with ·30 V) 

01 E-RY12 (+8.5 V up) 

OXF·HD1 (Turn On +6 V) and drops +3.4 V and +8.5 V 

+6 and +12 volts (all frames) 

+6 and +12V Sense Relays (all frames) 

Ground for ·30 V sequence Note 1 

01 E-RY2 (+6 V Up) 

01 E-HD1 (Contactors On) 

PPB·K2 (ac to 3705) 

PPB·K1 (ac to Expansion Frames 1,2, and 3) 

-12 V, -4 V (all frames) 

:'12 V, -4 V Sense Relays (all frames) 

Ground for +6 V sequence 

01E-RY1 (+12 V, ·12V, -4 V Up) 

01 E-RY3 (Sequence Complete) 

Power·On Reset Controlled 

PP8-Kl (EPO) 

01 E-RY9 (Remote) 

o o o 

3705·11 POWER·DOWN SEQUENCE 

Timing Relationships 

---Floating Ground 

Ground put on ·30 V at Mem TB1·1 Note 1 

I~ 3-4 Seconds ~ID 

Note 1 

Note 1 

+1 V (approx) +20 V (approx) 

+1 V (approx) 
+20 V (approx) 

Ground 
+24 Vdc 

Remote position of Local/Remote Power Switch 

______ ~c~s~ ~0:.!.LR!!!!o~~r Swit~ ----

o o 
''l.,._.~/I o o 

0-450 

~ Il It) 
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3705-11 MODI FI ED POWER-BASIC FRAME 
(010 GATE WITH ONLY THREE CARDS) 

01F 

dc Output Voltages 

> > 
LO v 
cx:i M 
+ + 

01H 

SCRs 

LC Filters 

t 
> > co N 
+ '7 

Circuit Protectors (CPs) 

ac Power 

to SCRs 

3 Phase 

Transformer 

> 
N > 
+ ~ 

Single Phase ac 

(For Use Meter only) 

Single Phase ac 

Control Panel 

[;J Meter 

? ? ? ? 

'( I ITI 
Power Power Local 
On Off Remote 
Switch Switch 

Use Meter Drive, 
Power On Check Light, 
Power On/Off Switch 

Q) 
(.) 

t:: Q) Q) 

E ~ 
co 0-

LL:~ 

Bias and 
Sequencing 

Prime Power Box (PPB) 

Standby Power 

Single Phase ac 

Fault LEDs 

• • 
• • 
• • e 
• • LAMP 

RESET 

• • SWITCH 

• • e • • THERMAL 

• • RESET 
SWITCH 

Running 
Bias 
Regulators 

Standby 
Bias 
Regualtors 

'4....jR.

Frame 
Sequence 
Complete 
Relay 

EPa 
'411-++- Relay 

EPO Panel (See Note) 

SMS Paddle 
Card Sockets 

P1 P2 P3 P4 

§ljC3 

EC4 

EC5 

EPa 
Relay 

To Remote 
CPU Control 

To 
Frames 
2,3, and 4 

dc 010 Gate 
(See Note), 

01 E (See Note) 

3 Phase ac line 

2J. _ 

Note: Expansion frames do not contain: 
(1) an EPa panel, (2) an 01 E gate, 
or (3) a master sequence card in the 
OXD power control gate. 

3705-11 MODIFIED POWER-BASIC FRAME 0-500 
(010 GATE WITH ONLY TWO OR THREE CARDS) 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 
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3705-11 MODI FI ED POWER-EXPANSION FRAME 
(OXD GATE WITH ON L Y TWO CARDS) 

. Note: Expansion frames do not contain (1) a control panel, 
(2) a master sequence control card in the OXD gate, 
(3) an 01 E gate, or (4) an EPO panel. 

o ()OOOO 

OXF 

dc Output Voltages 

> > 
LO "<::t 
cO M 
+ + 

OXH 

SCRs 

LC Filters 

t 
> > 
co N 
+ '7 

Circuit Protectors (CPs) 

ac Power 

to SCRs 

3 Phase 

Transformer 

> 
N > 
:;: 'r 

Q) 
() 

Q) c 
Q) 

E :::I 
co Ci 
J:~ 

Single Phase ac 

Prime Power Box (PPB) 

( , Standby Power 

OOO()OO()OOOO()OOO o 

+24V 
Bias and 
Sequencing 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 MODIFIED POWER-EXPANSION FRAME 0-501 
(OXD GATE WITH ONLY TWO CARDS) 

Fault LEOs Frame 
Sequence 

/~I-IH• • Complete 
Relay • • 

• • e 
• • LAMP 

RESET 

• • SWITCH 

• • 
• • 
• 

Running Standby 

Bias Bias 
Regulators Regualtors 

dc OXD Gate 

3 Phase ac line 

o o o 00 
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3705-11 POWER SUPPLY 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

Note: For a 3705-11 with more than three cards in the OXO gate, 
see 0-300. 

Component Locations 

Note: The 3705-11 expansion frame with modified power does 
not contain (1) a control panel, (2) a master sequence card in 
the OXO gate, (3) an 01 E gate, or (4) an EPO panel. An RPO 
power supply assembly (530251) must be installed in the 
EPO panel location if an expansion frame without modified 
power is to attach to a 3705-11 basic frame with modified 
power. Otherwise the physical locations of components in 
the basic frame and expansion frames are the same. 

Unit Layout Reference 

Prime power box YZ586 sheets 

2,3,or13 

OXO YZ586 sheet 11 

01E YZ586 sheet 9 

EPO panel YZ586 sheet 10 

FET storage (OXBI YZ586 sheet 15 

I/O Gate (OXSI YZ586 sheet 8 

OXF YZ586 sheet 6 

OXH YZ586 sheet 16 

(Present on basic frame 

:...--.,---. and first expansion frame only) 

§O 
Vl 

~O 
~ HS4 

FET Storage 
(Base frame and first 
expansion frame only) 

OXO-A1 
Power Supply Control Card 

Gate 
OXS' 

I/O 
Gate 

Gate 01 E (base frame only) 010-C1 (Base frame only) 
Master Sequence Card 

8-Position SMS Card 
Connector (P1-P8, card side) 

A 

C 

E 

G 

J 

L 

N 

Q 

J8 

B 

o 
F 

H 

K 

M 

P 

R 

Wiring Side 

EC4 

EC 5 
OXO-E1 

EC 3 
Frame Sequence Card 

* (Base frame only) 

Power Control Cable Plug 

P1 - 3705 
P2 - 1 st expansion frame 
P3 - 2nd expansion frame 
P4 - 3rd expansion frame 

Operator 
Panel Side 

Chokes L 1, L2, and L3 
(Behind PPB) 

*RPQ S30251 power supply assembly is mounted 
in EPO panel location on expansion frames (without 
modified power) that attach to a 3705-11 basic frame 
with modified power. 

Inside PPB 

000000000000 00 

©<+12V PSI 

CP3-20A I 
©<-12V PSI 

CP2-10A I 
©<+6VPS) 

CP1-10A 

Gate OXF 
Power Supply Mounting Asm. 
-4V, +6V and ±12V 

SCR 11211Gd/ii'i() IKI 

!~ IC131 

SCRlllIIGli~ IKI 

H56 I~ IC141 

SCRI10IIGII~:"IKI 
,IC151 

r : 

SCRI911GI I, ; IKI 

H55 I jlC161 

SCRI811GI ~ IKI 
IC171 

SCRI711GI ! IKI 

H57 IC1SI 

18

AI

EAIAI IA81AI 

'"0 '"" s '''' S 
IS) lSI IS) IS) lSI 

SCR 161 

SCR 151 

H53 

SCR 14) 

SCR 131 

H52 

SCR 121 

SCRI11 

HSl 

FAN 

[J 
D 
D 

8 e e 
IC31 

3705-11 POWER SUPPLY 
(010 Gate with only three Cards) 0-505 
TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 



3705-11 POWER CHECK 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

Note: See 0-600 for 3705-11 Maintenance 
Analysis Procedures. 

• The Power Check light turns o.n during a normal 
power-on sequence and turns off when the 
sequence has successfully completed. 

• A power-off sequence occurs, and the Power Check 
light turns on for any of the following check conditions: 

1. Overvoltage on any logic voltage 
2. Undervoltage on any logic voltage 
3. Thermal sense on the logic gates, storage 

gates, and power supplies. 

• If the power check resulted from conditions 1-2, 
reset the Power Check light by pressing the Power 
Off switch. Power can now be turned on. 

• If the poVlier check resulted from a thermal 
condition, reset the power check light by pressing the 
THERMAL RESET switch (located on the power 
sequence control gate-QXD after the thermal contact 
that detected the thermal condition has cooled off and 
closed its contact (usually about a half hour). Power 
can now be turned on. 

00 o r) III ' 0000 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 POWER CHECK D 510 
(OXD GATE WITH ONLY TWO OR THREE CARDS) -

000 000 o () 0 o 00 000 o o 000 00 00 
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3705~1I FAULT INDICATORS 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

There are 16 light-emiting diodes (LEOs) located on the 
panel of gate OXO. When on, these LEOs indicate the 
following fault conditions; 

Overvoltage on any logic voltage 
Uldervoltage on any logic voltage 

3.4 or 8.5V TIME FAULT 
'THERMAL' Sense 

Once a LEO is on, it stays on even if power drops. 
To turn the LED (s) off, press the LAMP RESET 
button located on the panel of gate OXD. 

o All fault indications cause power down and turn 
on the 'power check' light. 

FET Storage 
Gates 01 Band 
02B only 

Power On Voltage Sequence: 

+3.4V~i-8.5V 
4V-----...... __ --I.~ +6Vand -12V ...... +12V 

Causes Power 
LED# Fault Indication Down 

1 4V OVERVOL TAGE Yes 

2 +3.4V OVERVOLTAGE Yes 

3 +8.5V OVERVOLTAGE Yes 

4 +6V OVERVOL TAGE Yes 

5 -12V OVERVOLTAGE Yes 

6 +12V OVERVOLTAGE Yes 

7 -4V UNOERVOLTAGE Yes 

8 +3.4V UNOERVOL TAGE Yes 

9 +8.5V UNDERVOL TAGE Yes 
10 +6V UNDERVOLTAGE Yes 

11 -12V UNOERVOLTAGE Yes 

12 +12V UNDERVOLTAGE Yes 

13 TIME FAULT Yes 

14 THERMAL Yes 

15 OVERCURRENT1 Not Used 

16 OVERCURRENT 2 Not Used 

Notes: 

1. Follow procedure for checking SCRs as shown on 0-560. 
2. Check the 3.4V and 8.5V power supply if a TIME FAULT' 

is the only fault indication. 
3. Check filters and blowers. Power on the 3705 and observe 

the 'THERMAL CHECK' light. If the light turns on again, 
isolate the light to frame and check thermistors and wiring. 

'--~~- Present on Gate 01 0 only 

'-________ Present on Gate 010 only 

Card Retainer 

Present on Gate 01 0 on Iy 

-

Duration of Fault 
Before Power Down 

Immediate 

Immediate 

Immediate 

Immediate 

Immediate 

Immediate 

Immediatli 

Immediate 

Immediate 

Immediate 

Immediate 

Immediate 

1 Second 

Immediate 

N/A 

N/A 

Level at which sense 
relays pick, LED turns 
on, under-voltage Action To Be Taken If 
causes power down Respective LED is On 

See Note 1 and refer to: 
4.7V 0·670 

+4V 0-670 

+9.7V 0·670 
+6.6V 0·670 
·14V 0-670 

+14V 0-670 

3.0V to 3.5V 0·640 

2.8V 0-645 

+2.8V 0-650 

+5.4V to +5.59V 0-655 

-8.7V to -10.3V 0-660 

+9.OV to +10.0V 0·665 

+VTL Logic Level See Note 2 

+VTL Logic Level See Note 3 

N/A N/A 

N/A N/A 

3705·11 FAULT INDICATORS 

(OXD Gate with only two or three cards) 0-520 
TNL SY27·1253 (3 OCT 1980) to SY27·0107-6 



3705-11 POWER DISTRIBUTION-BASIC FRAME 
(010 GATE WITH ONLY THREE CARDS) 

3 Phase 
Input Voltage Input 

Filter f-- PPB-CB1 
(in PPB) (Main CB) 

PPB·CB1 (Main CB) 

Frames 208(230 V 
220/235 V 380/408 V 

50 Hz 50 Hz Attached 60 Hz (Delta) (Wye) 

3705 15 A 15 A 15 A 
1 st expansion frame 30 A 30 A 15 A 
2nd expansion frame 40 A 40A 30 A 
3rd expansion fr'ame 50 A 50 A 30A 

NOTES FOR WaR LD TRADE 

Note 1 

Note 2 

For 220(235 V (Delta) or 380(408 V (Wye) 50 Hz 

power, jumper terminal block PPB-TB3 to obtain 
220/235 V for the convenience outlet (see YZ0506 
and YZ508). 

For 200 V 60 Hz power (Japan), use PPB·CP1 (5A) 
with transformer Tl to obtain 100 V for the con· 
venience outlet (see YZ51 0). 

For 200 V 50 Hz power (Japan), only the PPB-Kl 
contactor is used with the convenience outlet 
voltage of 200 V (see YZ514). 

For 220/235 V (Delta) or 380/408 V (Wye) 50 Hz 
power, terminal block PPB-TB3 is jumped to 
obtain 220/235 V for all blowers and to connect 
the neutral of the Wye input power to transformer 
T3 (see YZ508 and YZ530). 

(All blowers are sin tlle phase). 

LEGEND 

PPB Prime power box 
CP Circuit protector 
CB 

SCR 

Circuit breaker 

Silicon controlled rectifier 

200 V 200 V 
60 Hz 50 Hz 

(Japan) (Japan) 

15 A 15 A 
30A 30 A 
40 A 40 A 
50 A 50 A 

Single frame wiring -----
PPB·CB2 
(15 A) 
(Multiple 
Frames) 

--. 
I 
I 
I 

PPB-Kl 
(EPa) 

.... ::::: See note 1 

.;.::::::/tIr ~~~:0~~~5 

PPB·CP2 
(1 A) 

1 .2 A . Wor Id trade 
except Japan 

~~~ ~~~~l t!i!i!rJf~::::::~:' 
Trade 3705 ?::: .... 

A 

To 0-535 

PPB·K2 
(Frame 1 AC) 

Blowers 
1 Logic gate blower 
2 Heat sink blowers 
2 F ~T stg blowers, 

00 OOOO()O OO()OOO 

PPB-CPl 
(7A) t--

T2 Trans
former 

Tl Trans
tormer 
(in eP~L 
(1 Phase) 

Stand By 
Power 

115 V 
Convenience 
Outlet 

+24 Vdc 

12Vac 

1 . EPa 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 POWER DISTRIBUTION-BASIC FRAME 0-530 
(010 GATE WITH ONLY THREE CARDS)' 

2· Power ON/OFF 
Sequencing 

+24 Vdc 

rl +5V Regulator 
I +5V Stand By 

I 

(in PPB) 
(in PPb) 24 Vac l , 

... 
_________ • -24 Vdc ..... _____ .:------------------1 -24 Power Supply : 

To 
Control 
Gate 

T3 
Trans· 12 Vac 
former 
(mounted 
on base) 

(3 Phase) 

3 phase ac 

C 

00 

t-5V Power Supply 

I ·12 V ~ I 01 F·CP2 • 
SCRs I I (10 A) 1 . 

i +12 V ~ I 01 F-CP3 ~ 
SCRs I (20A) 

I +6 V ~ I 01 F-CP1 j-- ~ 
SCRs I (10 A) 1 

==1+3.4V ) I 01 H-CPS 

~ SCRS I 1 (25A) ~ 

SCR Control ... 

J 4 V ~ 
H seRs I 

SCR Controls +8.5V a 
(on Control SeRS 

Gate) 

I 01H-CP41-
~~~r---'11 (12A) -

YZ121·161 (Sense Voltage) 

J Meter Control 

I 
(on Control Gate) . 

000 (~, y 

• 

'Phase C' 

voltage for 
indicator lights 
(to Control 
Gate) 

00 o 

I +5 Vdc System 

..... 

de 
Voltage 
To 
Logic 

~ Gate 
and 
Storage 
01A-TBl 

Elapsed 
Time 
Meter 

000 00 00 
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00000000 000000 
3705-11 EXPANSION FRAME POWER DISTRIBUTION 
(OXD GATE WITH ONLY TWO CARDS) 

NOTE FOR WOR LD TRADE 

• 220/235 V (Delta) or 380/408 V (Wye) 3 phase 50 Hz 
expansion frames are jumpered to obtain 220/235 V 
for all blowers and to connect the neutral of the Wye 
input power to transformer T3. 

From D-530 

A 

input 
rom 

3 phase 
voltage f 
3705-11 Basic Frame 

-1 PPB-CB1 
(15 A) 

000000 

T2 Trans- Standby PPB-CP2 former I- - r- Power (lA) (In PPB) (In PPB) 
(1 Phase) 

See note for 
World Trade 
expansion 
frames 

:::::::::::::::., 

j~~~~~~~~r" 
:.:.:.:' 
:::::: 

PPB-K1 ':.:' T3 Trans-
(Frame 2,3, 

'.:, 
1---''-- former. 

or 4 ac) (mounted 
on base) 

(3 Phase) 

I 
Blowers 

1 Logic gate blower 
1 Heat sink blowers 

000000000000 00 

+24 Vdc 

12 Vac 

24 Vac 

3 phase ac 

I 
1 

+5V Regulator 

I I -24 Vdc 

L Power supply 

I +5 Vdc 
I Power Supply 

I +3.4 V t 
I SCRs I 
J -12 V L I SCRs r 
I +12 V I 

SCRs I 

I +6V I 
SCRs I 

! +8.5 vI 
SCR control I SCRs I 

ri-4V I 
SCRs I 

SCR Controls 
(on Control 
Board) 

+24 Vdc 

L +5V Standby 

I 

I -24 Vdc 

J 

I +5 Vdc System 

J 

I 02H-CPS l 
1 (25A) J 
I L I 01 F-CP2 I 

(10 A) 

I 01 F-CP3 I 
I (30 A) I 
I 01 F-CP4 I 
l (10 A) J 

I 02H-CP4 I 
I (12 A) I 

-

dc 
V oltage 
to 
L 
G 

ogic 
ate 

an d 
orage St 

0 XA-TB1 

To 
Control 
Gate 

(Sense Voltage) 

3705-11 EXPANSION FRAME 
POWER DISTRIBUTION 
(OXD GATE WITH ONLY TWO CARDS) 0-535 

TNL SY27-1253 (3 oct 1980) to SY27-0107-6 



3705-11 POWER-ON SEQUENCE 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

• Shows the sequence of events that occur during normal 
power-an'operation (1) when the Local/Remote Power 
switch is set to the LOCAL position, and the Power On 
switch is depressed, or (2) when the Local/Remote Power 
switch is set to the REMOTE position, and the host CPU 
brings power up, 

00 o 00000 

Contact or action causing pickup 

EPO-J (1,2,3, or 4) 

PPB-K1 #1 point 

Press Power On Switch 

Local Power On Switch or CPU Power On 

Local Power On Switch or CPU Power On 

Local Power On Switch or CPU Power On 

01 D-C1 Transistor picks K2 

PPB-K2 # 4 point (3705) 

PPB-Kl # 4 point (Expansion frame 1) 

PPB-Kl· # 4 point (Expansion frame 2) 

ac applied to each frame 

01 D·C1 transsitor 

01 D-Cl transistor 

-4 V up in each frame 

·12V and +6V up in each frame 

+3.4V up in each frame 

+8.5 and +12V up in each frame 

Power-On sequence complete (every frame) 

o O· 0 000 

TNL SY27·1253 (3 OCT 1980) to SY27-0107-6 

0-540 3705-11 POWER-ON SEQUENCE 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

Power Supply Components or Action Timing Relationships 

PPB-K1 (EPa) 
(+24 Vdc For Relays) 

Remote position of Local/Remote Power Switch 

-Local position of Local/Remote Power Switch 

Power On switch or CPU Power On 

Power Check Light 

Power On Reset 

PPB-K2 (ac to 3705) 

PPB-K1 (ac to Expansion frame #1 ) 

PPB-Kl (ac to Expansion frame *2) 

PPB;K1 (ac to Expansion frame #3) 

+5V 'Start Sequencing' signal sent to each expansion frame 

12-second timer started 

-12V, +3.4V, and +6V sequence begins when 
-4V up in each frame 

+12V sequence begins when +6V and -12V up in each frame 

+8.5V sequence begins when +3.4V up in each frame 

Sequence complete (all frames) 

Power a N Light +24 Vdc 

() 0 0 0 o o 000 o o o 0000 
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3705-11 DC VOLTAGE DISTRIBUTION 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

Upper 
Larni· 
nar 
Bus 

000000 

OXA-W1 

, 
~-I--__ -l7 Common 

0000 OOOOOOO()OOOOOOOO 
FET Storage 

01 B or 02B-TB1 

~ 
I~I 
H 
t?>.!..oA 
~ 
~~-~H----l' Common 
--5 -

~ 
~ ..I7A 

CAUTION 

~~~;~;:N~~ic~~:AD -it~l~{§U.:: .... == :~== :~== ~i3~.JII?l....~~~:~::.·<~~:t~-_-_-_:; :::: 

!1 ~~~~O----'I StD. rage -4V \ I~ ~ 
Thermal I'?t. 11 __ 
Switch CO------------H~-~~--- } Thermal 

- 12 "" Sense 
01 B, L------------___ I-~~-IIG-~I__--. Circuitry 

• Do not remove any of the wires labeled SENSE 

• Do not remove any of the terminal board (TB) 
jumpers which connect a voltage with its sense 

lead. 

• Do not bend the laminar bus tab too sharply 
because it may crack upon straightening. 

4 I'---- --~ ~ -12 V (From supply) 
('12)@~ :. 12VSENSE 

:-121@ ~ 

02B "'13 ~ 

~ 

~ 
o ~ G 

A 
T 
E 

A 

(+6)@~ ... : .... :" .. 
(-4)@':'(tl h .. :;.;:::":::::~~://t?::?_OXA ~'l!~_-+_--=-~ L1-2 

I=c::::::::=! 7 ~ - '<0 
(-4) @\III @2~1//\-+----_ ... -.-4 V Frorn 

(-4) @ ~ @3~ ;.. L2-2 supply 

i====!==::::::; 9 ~.)~ - L2-3 
@. @ IrA. --- - -4 V From 

(-4) mo 4~ =: -;'. supply 

(-4) @ @5~ _ C2 
1==c::=~11 l"---~. _ 
(-4) ~ @6(#~ 

t:=::c::::::~12 - R2 

(+6) @ ~ '+6 V (Frorn supply) I:::=r::::::::; 1 3 
(-4) @~ ~ '" • -4 V SENSE 

Lower ~1 ....... -+--I-..III_-.-:I\.To OXA-TB1-1 
Larni- ~ ... 
nar rD.. t?>. -- +12 V SENSE 
Bus VZ/ VZ/ 

cg 19 7 @, 
I===~ cg 20 8 @ 
I=====~ cg 21 9 @ 
I====~ I~---~' @ 22 10 ~ 7 Common 

f7J. - .,.L---~l Common 
VO 23 11 ~ ( 

1'------10.... 

~ 24 12 @ .~ Common 

I REMOVE LEADS FROM '. FET Storage 

~~I~~~I~:Ns:~C~A~AD_ffiB1f.i!i, 01B; 0: TB2 
{ 

-.:.;.: .. .:...----II-..c _ 1 _~......--...... -. +3.4V (From Supply) 
. . 'Y?!. - ::: +3.4V Sense 

;~orage { +3.4 V -! 2 .; ...... +8.5 (F,om Supply) 

Busses . { ~ 3 ,.,. t--...... -- . 
+8.5 V r '"' - +8.5 V Sense 

-------4~~~~ 4 _~ 

3705·11 DC VOL TAGE DISTRIBUTION 
(OXD GATE WITH ONLY THREE CARDS) 

0-550 
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CHECKING +3.4V, +8.5V, +6V,±12V and -4V SeRs 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

Because the wave shapes for the +3.4V, +8.5V, -4V, +6V, and 
± 12V SCRs are similar, only representative samples are shown. 

Note: The +3.4V, +8.5V, +6V and ±12V supplies are each 
associated with an individual pair of SCRs. The -4V 
supply is associated with three pairs of SCRs. 

1. Setup the scope as follows: 

a. Sync the scope on LINE. 
b. Set horizontal sweep at 5ms/divn. 
c. Set the vertical sweep appropriate to voltage. 

2. Put the scope probe on the heat sink for the voltage being 
tested (see chart below). See 0 or fJ for the location 
of the heat sink. 

Voltage Heat Sink 

-4V 1,2, and 3 
+8.5V 4 
-12V 5 
+12V 6 
+6V 7 
+3.4V 8 

3. There should be two pulses within 16.7 ms as shown in 
(20.0 ms for 50Hz). 

a. If one pulse is missing as shown in II , the problem is 
most likely an 'open SCA' or control card. 

Note:. A single SCR, firing alone for voltages other 
than -4 V, does not sustain the output voltage 
and allow the 3705 power to remain on. During 
the power-on sequence, however, you will see 
the traces shown in II for a few seconds. 

b. To locate an 'open SCA', follow either Procedure A or 
Procedure B. 

Procedure A 

1. Use two scope probes with the Vert--Volt/divn for 
the A and B traces at the same setting. 

2. Attach the A probe to the heat sink associated 
with the SCRs you are checking D or fJ . 

3. Attach the B probe to the cathode of either SCR. 
4. The wave shape displayed on the scope should 

resemble either II or II (vertical asjustment of 

000000 

the traces may be necessary to obtain the proper 
display). 

5. The display (probe A) for the conducting SCR is 
shown in EI ' and the display for an 'open' SCR 
is shown in II 

See Note 

Procedure B 

1. Turn off PPB-CB 1. 
2. Remove (unsolder) lead from the gate of either 

SCR associated with the supply being tested. 
3. Turn on PPB-CBl and power-on the 3705 while 

observi ng for the waveform shown at II . 
4. If the waveform at II appears, you have removed 

the gate connection from the open SCR. If no SCR 
fires, you have removed the gate from the good SCR. 

5. Turn off PPB-CB 1 and replace the open SCR. 

See Note 

Note: Three pairs of SCRs are associated with -4V. 
Each pair of SCRs operates from one phase 
of the 3-phase input (refer to YZ530). The 
3705 may operate with one or two phases 
missing, therefore, it is essential that each 
pair of SCRs be checked for an 'open' con
dition. Do not conclude that -4V SCRs are 
operating properly until each phase has been 
checked individually. 

Locating a Shorted SeR 

A shorted SCR is the principal cause of a tripped circuit 
breaker or circuit protector in a 3705-11. 

1. If PPB-CB1 (main CB) trips during power-on of a 3705-11 
with only two or three cards in the OXD power control 
gate, the probable cause is a shorted SCR in the -4V dc 
power supply. 

2. If CP5 trips, the probable cause is a shorted SCR in the +3.4V 
dc power supply. 

3. A shorted SCR in the +6V, +8.5V, or ±12V dc power 
supply either actS like a fuse and opens the associated 
circuit, or causes one of the following conditions: 

a. Overheats transformer wires. 
b. Trips PPB-CB1 (main CB). 
c. Trips CP1, CP2,CP3, or CP4. 

Testing the SCR for Shorts 

1. Turn off PPB-CB1. 

2. Isolate the SCR to be tested. 
a. Remove the power supply control card from OXD-A 1 A 1. 
b. Remove the cathode connection from the SCR Note. 

For an SCR in the -4 V supply, remove the cathode 
connection at the cathode. For SCRs in power supplies 
other than -4V, remove the cathode connection at T3-TB2 
(refer to YZ530). 

3. Test for 'anode' to 'cathode' shorts. Use an ohmmeter 
to determine which SCR is shorted. A shorted SCR may 
appear as a direct short with a low resistance between 
the cathode and anode, or may appear as a diode, with 
a high resistance in one direction and a low resistance 
in the other. A good SCR has a high reading between 
the cathode and anode in both directions. Check all 
SCRs associated with the failing power supply. 

4. Test for 'gate' to 'cathode' shorts. Use anohmmeter to 
measure the resistance between the gate and cathode 
of each SCR (see II). Readings of 50 ohms or greater 
in both forward and reversed directions indicate no 
short. A reading of only a few ohms indicates a short. 

5. Unsolder the leads to the bad SCR. 
6. Remove the nut and lockwasher that hold the SCR to 

the heat sink and remove SCR. 
7. Mount the new SCR on heat sink. 
8. Resolder leads to proper SCR terminals. Turn on 

PPB-CB1 and power up to verify the repair. 

000 o 00 0·00000000 o () o o 
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CHECKING +3.4V, +6V and ±12V SCRs 0-560 
(OXD Gate with only two or three cards) 
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CHECKING +3.4V, +8.5V, +6V,+12V AND -4V SCRs--Part 2 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

D 

Power Supply Mounting Assembly (OXH) 

+3.4V and +8.5V 

~.5V ( 

§O 
III 

::!:O 
0:: 

~ HS4 

R6@== 

+3.4V 

'SCR 
Anode 
(Common to all 
Heat Sinks) 

Phase C 
-4V 

Phase B 
-4v 

Phase A 
-4V 

Power Supply Mounting Assembly (OXF) 
·4V, +6V, and ±12V 

SCR Il2)(GI ~ IKI 

IC131 

SCRlllllGI @ IKI 

H56 IC141 

SCRll0)(G) ~~'IK) 
:!IC1S) 

SCRI911GI IIKI 

H55 IC161 

SCRlllllGI 

~ 
IKI 

IC171 

SCRI7IIGI IKI 

H57 
IC1SI 

IA81A81AI IA81AI 

Ie" '''' S '''' S 
IBI IBI 181 IB) IBI 

H5l 

FAN 

[J 
D 
D 

8 e e 
IC3) 

II 

Harz - 2 ms/divn 
Vert - Appropriate to Voltage Under Test 
Sync - Line 

iit,:i;i 

., 

Gate 

Cathode 

IJ SCR 

CHECKING +3.4V, +8.5V, +6V AND +12V SCRs-PART 2 0-565 
(010 GATE WITH ONLY TWO OR THREE CARDS) 
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INDICATOR LlGHTS-SUPPLY/CONTROL 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

XFMR 
T3 

YZ530 

One center-tapped winding of T3 is used for 
the indicator lights. The center-tapped winding 
is divided into phase A (when TB2-16 is positive 
with respect to TB2-17) and phase B (when 
TB2-18 is positive with respect to TB2-17) 

TB2-16------------------------~--P~h~a~se~A~A~C~ 
(EC6-1 ) 

TB2-17 ~ 

TB2-18---------------------4~~--P~h~a~se~B~A~C~ 
(EC6-8) 

Phase A 

Phase B 

00 00000 

Indictor 
Driver 
Control 

01D-Cl 

YZ 558 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

1 

2 

Phase A AC 

Phase B AC 

INDICATOR LIGHTS SUPPLY/CONTROLS 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

To other 
indicators 

Display A 
Indicator 1.1 

To other 

Display B 
Indicator 1.1 

The logic shown is for byte 1, bit 1 
and represents the CCU logic to 
turn on the indicators. 

r-~-~-~------------------------------------~ 
I All logiC within this box is located . 

on A-B3 and A-B4 boards in the CCU.. Gate TAR to Ind I 
I TAR bit 1.1 I 

Phase A Sample I CV 3AO I 
(EC7-1) I A Gate Disp Reg1 to Ind I 

I AP008 DR1 bit 1.1 :'AI~dDR1 DR2 bit 1.1 +6V I 
I 

{

Status Pos A-I 0 

I 
Function OP Reg bit 1 .1 (SCR I D) I 
Select TAR & OP Reg Position OR to Ind 

Phase B Sample I Switch ';';"';";";';;;~----I I 
(EC7-21 I CU001 A Gate Disp Reg :2 to Ind OR I 

"-----'1----1 CV DR2 bit 1.1 Lamp Test Push Button In APO-14 I 

L------------------------ -- ---~~--,,!!!!~r-----~p~'---- J 
{ 

Phase A AC 

Phase B AC 

Phase A Sample 

Phase B Sample 

Display A SCRI D 
CondiJcts 
Display B SCR I D 
Conducts 

_____ 9 V peak to ground 

_______ 9 V peak to ground 

I , 
-----====----f "....----"""'\J\-, --j 

I 
I 

__________ ~f~Wlli~_' __ _ 

~~~-----16.7 ms ----------"""~~I 
(20.0 ms for 50 Hz) 

Note: When the Lamp Test push button 
is pressed, the intensit" of the indicator 
lights will decrease. 

0-570 

OOO()OO 000 o 00 0000 o o o 00000 00 



00 000000 

INDICATOR LIGHTS-CHARTS AND PROCEDURES 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

I Refer to D-570 for 
logic and timings 

~----------------~ Trouble with 

More than one light failing? 

Lamp test work? 

Check CCU control logic 

Swap indicator lights 

Swap SCRIO cards at 01 A-B4U2 
and 01A-B4U3 

Check diode on control panel 

Are failing lights controlled by 
Phase A only (see chart)? 

Lamp test work? 

000000 

Check 'phase A ac' for g V peak to gnd 
at EC6-1 _ Ref-YZ522 

Check 'phase A ac' to control panel 
lamps 

Is phase A sample pulse present? 
Ref-YZ522 

Replace card 01 D-A 1 C1 

Check phase A sample pulse to 
CCU logic 

000 o 00 

Are failing lights controlled by phase B 
only (see chart)? 

Lamp test work? 

Check 'phase B ac' for 9 V peak to gnd at 
EC6-1. Ref-YZ522 

Check 'phase B ac' to control 
panel lamps 

Is phase B sample pulse present? 
Ref-YZ522 

Replace card 01 b-A 1 C1 

Check phase B sample pulse to 
CCU logic 

Lamp test work? 

Check inputs to indicator driver cards 

Check Xfmr T3 outputs at EC6-1 
and EC6-8 (9 V peak to ground) 

1 L It . ( , t" 

000000000000 00 

Indicator 
Driver Card 

(SCRID) 

01A-B4U2 

01A-B4U2 

01A-B4U3 

01A-B4U3 

Aii inputs to 01 u-A 1 Cl present? 

Trace bad input 
Ref-YZ558 

Are phase A & B sample outputs present? 

Replace card 01 D-A 1 Cl 

Check phase A & B sample to CCU logic 

Phase A ac Phase B [lC 

Logic 

Indicator Indicator 
page 

Display A Display B 

./ 
0.0 0.0 AP012 
0.1 0.1 I 0.2 0.2 
0.3 0.3 AP012 

0.4 0.4 AP013 
0.5 0.5 

r 0.6 0.6 
0.7 0.7 AP013 

1.0 1.0 AP014 
1 .1 1.1 I 1.2 1.2 
1.3 1.3 AP014 

1.4 1.4 AP015 
1.5 1.5 I 1.6 1.6 
1.7 1.7 AP015 

Chan 1 Intf A Chan 1 Intf B APOO9 
Enbl Enbl 

Chan 2 Intf A Chan 2 Intf B 
Enbl Enbl 

Panel Active 

CCU Check AP009 

Spare Spare APOro 
Spare pgm Display I Hard Stop Test 
Wait Pgm Stop AP010 

Load AP011 
X.4 X.4 
X.5 X.5 

X.6 X.6 
X.7 X.7 AP011 

INDICATOR LIGHTS-CHARTS AND PROCEDURES D 575 
(OXD GATE WITH ONLY TWO OR THREE CARDS) -
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DC VOLTAGE MEASUREMENT 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

• Voltages should be set using a digital voltmeter. 

Voltage Voltage Measurement Location of Voltage Maximum Ripple 
Adjustment Potentiometer 
on Card OXD-A 1 C1 (peak to peak) 

-4V BOS on any board P1 SOmV 

-12V OXA-TB1-3 P2 480mV 

+12V OXA-TB1-l P3 4S0mV 

+8.5V OXB-A1J2D07 P4 200mV 

+3.4V OXB-A1J2D03 P5 80mV 

-
+SV OXA-TB1-T2 PS 240m V 

Power Supply Regulation And Maximum Current 

Voltage Power Supply Maximum Rated Output Current 

Regu,lation 3705 Each expansion frame 

-12 V +O.S4V 9A 9A 

- 4 V +0.16 V 200A 200A 

+6V +0.24 V SA SA 

+12 V +0.S4V 14A 14A 

+3.4 V +0.20V 34A 

3705-11 basic frame 
or first expansion frame 
on Models J, K, and L only 

+8.5 V 10.SA +0.43 V 

-4 V 

-12 V 

+12 V 

+8.5 V 

3705-11 basic frame 

(Also on first expansion +3.4 V 

frame of Models J, K, and L) 

+6 V 

LOGIC VOLTAGE LEVELS 

MST-l 

-1.54 V ----/ 

-2.33 V 

VTL 

+0.8 V----f 

OV 

Digital Levels 

-0.61 V 

/-----1.02 V 

r----+5.5 V 

r----+2.0 V 

SPACE or control ON - 23 ma (+1 V) 
MARK or control OFF - 5 ma (-0.7 V) 

Open circuit - control OFF 

00 000000 OOO()O() 0000 

DC Common--Frame Ground Connection 

• de common and frame ground are tied together in each 3705 
and expansion frame by a wire that connects jumper bus 

OXA-Wl-3 to the plate base. See YZ536. 

• Eight jumper assemblies (PIN 1770813) are mounted between 
. frame ground (at board mounting screws) and the dc signal 

ground pin positions for each logic board located on gate (s) 

OXA. 

EIA Voltage Levels 

-3 V-----t 

Mil 188 Voltage Levels 

-5.29 V---i 

-5.95 V 

SL T Voltage Levels 

+0.3 V----f 

OV 

OXA-W1 

13 ® 

14 ® 

15 ® 3 

16 ® 4 ® 

~12®J 

+5.97 V 

1----+5.30 V 

+3.0 V 

1----+1.8 V 

00 000 o 
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DC VOLTAGE MEASUREMENT 0-580 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 

o 

OXE 

SCR 112HG) ~ 
(K) 

IC13) 

SCR(llHG) ~ (K) 

H56 (C14) 

SCR(10HG) 

~ 
(K) 

IC15) 

SCRI9HG) IK) 

H56 
IC16) 

SCRI8HG) 

~ 
IK) 

IC17) 

SCRI7HG) IK) 

H57 
IC18) 

18AIBA IA) IASIA) 

'''' '"" S "".S 
(6) I 18) 16) (8) 

SCR 16) 

SCR 15) 

H63 

SCR 14) 

SCR 13) 

H52 

SCR (2) 

SCRll) 

H51 

FAN 

D 
D 
D 

8 s S 
(C3) 

Power Supply Mounting Asm. 

000 00 00 



00 000000 

USAGE METER 
(OXD GATE WITH ONLY TWO OR THREE CARDS) 
See 1-030 for the conditions 
that cause the usage meter to 
run. 

Are both meters failing 
to record properly? 

Check the CE switch 

Is the CE meter correct? 

Replace the CE meter 

Replace the customer meter 

When selected with CE key, 
do both meters run 
continuously? 

Is EC8-1 on the control 
panel at MST up level? 

Refer to logic page AP008 
to trace input logic 

Remove card at 01 O-A 1 C1 

Have the meters stopped? 

Check for a short external 
to the 01 O-A 1 C1 card 

Replace card at 
01 O-A1 C1 

000000 

From logic ~ +Orive Meter 
APOD8 

000000000000000000 00 

Attach a jumper between 
TBl-12 and M2B (meter) 
on the 010 gate (YZ522, 
YZ524) 

Are the meters running now? 

Remove the jumper 
(TB1-12 to M2B) 

Measure for 40Vrms between 
TF32-19 and TB2-20 on T3 output . 

(YZ524, YZ530) 

Is the 40V correct? 

Replace transformer T3 
(See Note) 

Check wiring and connectors 

-4V 
B08 Usage 

Meter 
Control 

U09 
Card 

010-A1C1 

YZ522 

S12 

S11 

T3 Transformer 

-~ 
I 

I 
I 

I , 
I 

~ 
OXAW1 

I (Gnd) 

Ju mper as shown to 
simulate usage meter 
control function 

19 

Remove the jumper 
(TB1-12 to M2B) 

Is EC8-1 on the control 
panel at MST up level (YZ522)? 

Refer to logic page AP008 
to trace input logic 

Check the -4V circuitry 

Replace card at 

01 C-A1 C1 

Note: The secondary winding of transformer I 
T3 , (used for the usage meter) is only 
used in the basic frame. This T3 
winding is available in any expansion 
frame. 

CE 
switch 

O--------------------·----------------~ 

Usage 
Meter 

YZ524 

C.E. Meter 

USAGE METER D 59 
(OXD GATE WITH ONLY TWO OR THREE CARDS) - 0 
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3705-11 POWER MAINTENANCE 
ANAL YSIS PROCEDUR ES (MAPs) 

POWER ON SEQUENCE 

• These MAPs are based on the fact that a failure results 
in the power-on sequence hanging at the failure point. 

• A procedure to isolate the failing frame for power-on 
problems on multiframe machines is included. 

• Check lists used in the MAPs are not all inclusive, 
but assist you in locating the problem more readily. 
Following the check list is a logic page reference for 
your use when the check list does not pin point the 
problem. 

Notes: 

1. +24 Vdc can be +20 V to +35 V depending on loading 
and input line voltage. 

2. -24 Vdc can be -20 V to -35 V depending on loading 
and input line voltage. 

3. +30 Vdc can be +25 V to +40 V depending on loading 
and input line voltage. 

4. Verify that all CPU interfaces are disabled to avoid 
channel errors when powering down. 

SAFETY Observe normal safety practices when servicing 
this power supply. 

Power must be off in the 3705 whenever a card is to be substituted or replaced. 
You must turn off CB1 (on PPB) before replacing cards in the OXD gate. 
Otherwise, unpredictable LED indications may occur. 

Connect the I/O interface cables to bypass the 3705 
when you are working on a power supply voltage 
sequence problem. The 3705 relies on power 
sequencing during power on and off to prevent the 
drivers and receivers from generating noise on the 
channel interface signal lines. 

INTERPRETATION OF DECISION BLOCK PATHS (RELAY OPERATION) 
Yes-Normal operation in which the relay picks and holds according to the 

power-on sequence chart on 0-250 and drops according to the power-off 
sequence chart on page 0-450. 

No-The relay fails to pick. 
Momentarily picks but doesn't hold-Do not take either the Yes or No path. This 
is a failure and you should determine why the relay did not hold up. 

o 000000 OOO()OO 0000 o o 000 () 0 o 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 0-599 
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3705-11 POWER-MAINTENANCE FRAME ISOLATION-BASIC FRAME 
ANALYSIS PROCEDURES (MAPs) WITHOUT MODIFIED POWER SYSTEM 

(01 D GATE WITH MORE THAN THREE 
POWER SYSTEM IDENTIFICATION CAROS)-PART 1 OF 2 

A 3705-11 basic frame or expansion frame can contain either a standard power 
system or a modified version of the standard power system. 

Before using the power MAPs, you must determine the type of power system 
installed in the 3705-11 basic frame and each of the attached expansion frames. 
The type of power system installed in each frame can be identified by examining 
the power control gate (D-gate). If the D-gate in an individual frame contains 
more than three cards, a standard power system is installed in that frame. If 
the D-gate contains only three cards (basic frame) or two cards (expansion 
frame), a modified power system is installed in the frame. Frames with either 
of the power systems installed can be attached to each other. (An expansion 
frame without modified power must contain RPO S30251 before attachment 
can be made to a basic frame with modified power.) 

The Power MAPs are arranged in the following sequence. 
Page MAP 

D-600 

D-602 

D-605 

D-610 

D-620 

D-630 

D-640 

0-6KB 

0-650 

0-655 

0-660 

0-655 

0-670 

0-602 

FRAME ISOLATION--BASIC FRAME WITHOUT 
MODIFIED POWER SYSTEM 
FRAME ISOLATION--BASIC FRAME WITH 
MODIFIED POWER SYSTEM 
PROBLEM ISOLATION IN A FAILING BASIC 
FR.A.ME WITHOUT MODIFIED POWER SYSTEM 
P'ROBLEM ISOLATION IN A FAILING FRAME 
WITHOUT MODIFIED POWER SYSTEM 
PROBLEM ISOLATION IN A FAILING BASIC FRAME 
WITH MODIFIED POWER SYSTEM 
PROBLEM ISOLATION IN A FAILING EXPANSION 
FRAME WJTH MODIFIED POWER SYSTEM 
-4\/ UNDERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM 
+3.4V UNDERVOL TAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM 
+8.5V UNDERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM 
+6V UNDERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM 
-12V UNDERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIIED POWER SYSTEM 
+12V UNDERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM 
OVERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM 

Does the 3705 contain only three cards in the 
OlD power control gate? (Refer to D-505 and 
D-520) 

000000000000 0000 00 00 

Is the POWER CHECK light on ? 

Is the 3705 powered up but cannot be powered 
down? 

• Observe relay OlE-RY6 while pressing the 
POWER OFF switch. 

• Verify that the POWER OFF switch opens and 
that relay OlE-RY6 in the first frame drops 
(YZ053). 

Is OlE-RYIO picked (thermal sense relay, 
YZ054)? 

Press the THERMAL RESET switch on the OlE 
gate. 

Does OlE-RYIO remain dropped even when the 
switch' is released? 

• Jumper out the thermal switches (OlE-JXQ to 
'OlE-JXR~ YZ054) one frame at a time unti I 
OlE-RYlO drops when the THERMAL RESET switch 
is pressed and released. 

• Check the air filters and blowers in the 
last frame jumpered out. 

*The thermal condition is gone (thermal switch 
has dropped). 
• Check all air filters and blowers. 

Did the power check occur during the initial 
power-on sequence? 

*The power check occured after the power-on 
sequence was completed. 

• Check the 3 phase AC input voltage at 
01D-AIB2B02~ OlD-AIC2B02 and 01D-AID2B02 
(YZll1). See scope pictures on D-200. 

• Check the 3 phase AC reference voltage at 
01D-AIB2D13, OlD-AIC2D13 and 01D-AID2D13 
(YZll1). See scope pictures on 0-200. 

0-601 0-601 0-601 

Did OlE-RY3 pick during the power-on sequence 
(sequence complete relay, YZ053)? 

Is OlE-RY3 still picked? 

*Possible false indication. 
• Check for shorted points at: 

01E-RYll-3 N/O 
OlE-RY3-10 N/C 
01E-RYIO-4 N/O 

Is OlE-RYll picked (fault sense relay)? 

• Check CBs and CPs (refer to 0-330for basic 
frame and 0-340 or 0-535 for expansion 
frame) • 

Check CBs and CPs in the basic frame (refer to 
D-330). 

Check the LEOs on the OlD gate of the basic 
frame to determine the failing power supply 
(refer to "3705-11 FAULT INDICATORS" on page 
D-320). 

Are any expansion frames present? 

Check the CBs and CPs in the expansion frames 
<refer to D-340 and D-535). 

Check the LEOs on the OXO gate of the 
expansion frames to determine the failing 
power supply Crefer to "3705-11 FAULT 
INDICATORS" on page 0-320 or 0-520). 

Are any expansion frames present? 

3705-11 POWE R-MAINTENANCE D 6 
ANAL YSIS PROCEDURES (MAPs) -. 00 

TN L SY27·1253 (3 OCT 1980) to SY27-0107-6i 



3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

FRAME ISOLATION-BASIC FRAME 
WITHOUT MODIFIED POWER SYSTEM 
(010 GATE WITH MORE THAN THREE 
CARDS)-PART 2 OF 2 0-600 0-60' 

I 

D-605 

• Turn off PPB-CBI (main circuit breaker in 
3705). 

• Disconnect the lead from the POWER OFF 
switch 'B' side common (prevents FAULT SENSE 
when no frames are connected at the OlE 
gate). 

• Pull the power control cable located at 
OlE-Pl. 

• To prevent a thermal condition, turn off 
PPB-CBl (main circuit breaker in 3705). 

• Pull the power control cable plug associated 
with the frame farthest from the 3705. 
Frame Position Cable Plug 

Expansion frame 3 
Expansion frame 2 
Expansion frame I 
3705 

Position 
01E-P4 
OlE-P3 
OIE-P2 
OlE-PI 

• Insert the dummy paddle card PN 5993207 ;n 
the position of the removed power control 
cable plug. The dummy paddle card is 
included in the shipping group. 

• Turn off PPB-CBI. 
• Press POWER ON. 

Does the 3705 power on now? 

• Press POWER OFF. 
• Turn on PPB-CBI. 
• Remove the inserted dummy paddle card and 

replug the removed power control cable. 

Was the OlE-PI plug the last plug removed? 

• Pull the power control cable plug for the 
next frame. 

*The trouble is common to all frames. 
• Reconnect the lead to the POWER OFF switch 

'B' side common if applicable. 
• Turn on PPB-CBI. 

0-610 D-630 

000 000 OOOOO() 

*The trouble is in the bypassed frame. 
• Press POWER OFF. 
• Turn off PPB-CBl. 
• Remove the inserted dummy pad~le card and 

replug the removed power control cable. 
• Turn on PPB-CBI. 

Does the failing frame contain only two cards 
in the OXD power control gate? (Refer to D-505 
and D-520.) 

• Reconnect the lead to the POWER OFF switch 
'B' side common if applicable. 

• Check for loose cables and cards on the OXD 
gate. 

0000 00 000 o o 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

0-600 

FRAME ISOLATION-BASIC FRAME 
WITH MODIFIED POWER SYSTEM 
(OlD GATE WITH ONLY THREE CARDS) 

yes 

Yes 

Is the POWER CHECK light on? 

Is the 3705 powered up but cannot be powered 
down? 

• M~ter OlD-AICIM02 while pressing the POWER 
OFF switch (YZ554). 

Is +24 Vdc present at OlD-AICIM02? 

• Check the POWER OFF switch and verify that 
+24 Vdc is present at the switch (YZ522). 

Is approximately 0 Vdc present at 01D-AICIM09 
(-pick PPB-K2, YZ555)? 

• Check the PPB-K2 relay for a stuck-on 
condition. 

• Replace the master sequence card at 
OID-AICI. 

• Check the cabling from OlD-AICIU02 to the 
PPB-K2 coil. 

Is the THERMAL light on at the 010 gate? 

Did the power check occur during the initial 
power-on sequence? 

• Place a jumper between pins OlD-AlCIM07 and 
OID-AICIP08 (disables the 12 second time 
out). 

• Check the LEDs on the OXD gate in each frame 
to determine the failing power supply (refer 
to FAULT INDICATORS on page 0-320 if the OXD 
gate contains more than three cards~ or 
D-520 if the OXD gate contains only two or 
three cards. 
If no LEDs are on in any frame, proceed with 
analysis. 

0-620 

0-620 

0000000000000000 00 00 

Is expansion frame i present? 

• Press POWER OFF. 

• To prevent a thermal condition, turn off 
PPB-CBl (main circuit breaker in 3705). 

• Pull the power control cable plug associated 
with the frame farthest from the 3705. 

Frame Position Cable Plug 

Expansion frame 3 
Expansion frame 2 
Expansion frame 1 

Position 
OlE-P4 
OlE-P3 
OlE-P2 

• Insert the dummy paddle card PN 5993207 in 
the position of the removed power control 
cable plug. The dummy card is included in 
the shipping group. 

• Turn on PPB-CBI. . 
• Press POWER ON. 

Does the 3705 power on now? 

• Press POWER OFF. 
• Turn off PPB-CBl. 
• Remove the inserted dummy card and replug 

the removed power control cable. 

Was the OlE-P2 plug the last plug removed? 

• Pull the power control cable plug for the 
next frame. 

*The trouble is in the basic frame. 
• Turn on PPB-CBI. 

0-610 0-630 

*The trouble is in the bypassed frame. 
• Press POWER OFF. 
• Turn off PPB-CBl. 
• Remove the inserted dummy card and replug 

the removed power control cable. 
• Turn on PPB-CBI. 
• Place a jumper between pins OlD-AICIM07 and 

OlD-AICIP08 (disables the 12 second time 
out). 

Does the failing expansion frame contain only 
two cards in the OXD power control gate? 

• Press the THERMAL RESET switch on the 010 
gate. 

Does the THERMAL light turn off? 

• Jumper out the thermal switches (OlE-JXQ to 
OlE-JXR, YZ540) one frame at a time until 
the THERMAL light can be reset~ then use an 
ohmmeter to isolate the defective switch. 

• Replace the master sequence card at OID-AICl 
if the THERMAL light can not be reset. 

• Check the air filters and blowers in the 
last frame jumpered out. 

*The thermal condition is gone (thermal switch 
has dropped). 
• Check all air filters and blowers. 

3705-11 POWER-MAINTENANCE 0-602 
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3705-11 POWER-MAINTENANCE 
ANAL YSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAI LING 
BASIC FRAME WITHOUT MODIFIED 
POWER SYSTEM (OlD GATE WITH MORE 
THAN THREE CARDS)-PART 1 OF 3 

00 

0-600, 

0-601 

• Press POWER OFF. 
• Press POWER ON. 

Is OIE-RY2 picked (+6V up, YZ056)? 

Is OIE-RYI picked (-4V, +12V, -12V up)? 

Is OlE-HOI picked (contactors on, YZ055)? 

Is PPB-KI picked (EPO. YZ051)? 

Is the EPa cable plugged in the appropriate 
connector? 

• Plug the EPO cable into the appropriate 
connector. 

• Temporarily jumper EPO-JX pins 1 to 2. 

Does PPB-K1 pick? 

• Remove the EPO-JX jumper. 
• Check the EPa cable and associated CPU. 

• Remove the EPO-JX jumper. 

Is +24 Vdc present at EPO-JX pin 1? 

• Check for an open coil on PPB-Kl. 

000000 000000 

• Remove the rectifier card from socket 
PPB-T2-Jl. 

• Use an ac meter to measure between the 
PPB-T2-Jl connectors and PPB-TB4-1 (see 
chart below). 
Expected voltage from 24.2 to 33.3 Vac rms 
between pins: 

PPB-TB4-1 to R 
PPB-TB4-1 to D 
PPB-TB4-1 to E 
PPB-TB4-1 to H 
PPB-TB4-1 to J 
PPB-TB4-1 to M 

Expected voltage from 19.2 to 26.4 Vac rms 
between pins: 

PPB-TB4-1 to B 
PPB-TB4-1 to C 
PPB-TB4-1 to F 
PPB-TB4-1 to G 
PPB-TB4-1 to K 
PPB-TB4-1 to L 

Are all voltages within the specified range? 

• Check PPB-CP2, PPB-CB2, PPB-CBI and the 
input voltage (see 0-330). 

• Replace the 3705 PPB-SMS rectifier card 
(mounted on transformer PPB-T2). 

*+24V is now present at sequence relays. 
*AC power is present at convenience outlets. 

Is the LOCAL/REMOTE switch in the local 
position? 

Is OlE-RY9 picked? 

• Check the LOCAL/REMOTE switch. 
• Check the PPB-Kl-l points. 

*A CPU or channel power-on must be initiated 
to provide a contact closure within the CPU. 
This closure returns +24 Vdc to the EPO panel 
(JX-6). 

8 

0-606 
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3705-11 POWER-MAINTENANCE 0 605 
ANAL YSIS PROCEDURES (MAPs)' -

Does 0IE-RY6 pick (YZOS3)? 

• Check for +24 Vdc at: 
(1) OlE-RY3-5 op 
(2) OlE-RY9-I op 
(3) POWER OFF switch 

• Check for ground at OlE-RYll-4 N/C. 

*POWER ON pushbutton must be pressed. 

Is OIE-RY6 picked (YZOS3)? 

• With POWER ON pressed, check for +24 Vdc at: 
(1) POWER ON switch 
(2) OlE-RY3-4 op 
(3) 01E-RY9-l op 
(4) POWER OFF switch 

• Check for ground at OlE-RYll-4 N/C. 

*Power on reset bQgins 

Is +24 Vdc present at OlE-RY6-1I op (YZ055)? 

Is +24 Vdc present at OlE-RY3-11 N/C? 

• RQpair the OlE-RY3-l1 points. 

Is +24 Vdc present at OlE-J8C? 

• Replace the card at OIE-P8 (location of 
diode). 

• Check circuit. 

• Check the 01E-RY6-11 points. 

o 00 OOO()OOOOOOOO 00 
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3705-11 POWER-MAINTENANCE 
ANAL YSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
BASIC FRAME WITHOUT MODIFIED 
POWER SYSTEM (01 D GATE WITH MORE 
THAN THREE CARDS)-PART 2 OF 3 

0·605 

Is OlE-RY13 picked? 

• Check the OlE-RY6-2 points. 
• Check the OlE-RY13 coil. 

• Check the OlE-RY13-1 points. 
• Check the OlE-HDl coil. 

*-24 Vdc is gated to -6 V regulator. 
*+30 Vdc is gated to +20 V regulator. 
*3705 blowers should be operating. 

Is PPB-K2 picked (YZ052)? 

• Check for +24 Vdc at OlE-HDl-l N/O. 
• Check the PPB-K2 coil. 

Is +24 Vdc present at OlE-RYI A coil side 
(YZ056)? 

Is +30 Vdc present at OlE-EC3-h (YZ051)? 

Is +30 Vdc present at OlE-HDl-3 N/O? 

• Replace the SMS card at PPB-T2-Jl. 
• Check circuit. 

• Check the OlE-HDl-3 points. 
• Check circuit. 

Is -6 Vdc present at OlE-EC3-a? 

• Check for a bad connection at OlE-JIK 
(YZ056). 

Yes 

'''w*z' 

0000 000000000000 00 00 

Is -24 Vdc present at 01E-C2(-)? 

• Replace the SMS card at PPB-T2-Jl. 
• Check circuit. 

• Replace the -6 V regulator at OlE-HSl. 
• Check circuit. 

Is approximately 0 Vdc present at OlE-RYl B 
coil side? 

Is OlE-RYl-l N/O shorted (instant drop of time 
delay)? 

• Replace the card at OIE-pa. 
• Check circuit. 

• Repair OlE-RYl-l N/O. 

• Swap OIE-RYl and OlE-RY2. 
• Press POWER ON. 

Does the relay in the OlE-RYl position pick 
now? 

• Check the OlE-RYl base contacts. 

• Replace the relay in the OlE-RY2 position. 

D-60Q 

~ 
Is +24 Vdc present at OlE-JIN (turns on +6V, 
YZOSS)? 

Is +24 Vdc present at OlE-JaE? 

• Replace the card at OlE-pa(location of 
diode}. 

• Check connectors. 

• Check 01E-RYl-4 N/O. 

• Check for +24 Vdc across OlE-RY2 coil 
(YZ056). 

• Check OlE-RY6-S N/O. 

3705-11 POWER-MAINTENANCE D 606 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
BASIC FRAME WITHOUT MODIFIED 
POWER SYSTEM (OlD GATE WITH MORE 
THAN THREE CARDS)-PART 3 OF 3 

00 

D-605 

Yes 

Is +24 Vdc present at OlE-JIP (+12 V to logic, 
YZ055)? 

Is +24 Vdc present at 0IE-RY2-3 N/O? 

• Replace the card at OlE-P8 (location of 
diode). 

• Check circuit. 

• Check the OlE-RY2-3 points. 

Is OlE-RY12 picked (+8.5 V up, Yl056)? 

• Check for +24 Vdc across OlE-RY12 coil. 
• Check OlE-RY6-6 N/O. 

Is +24 Vdc present between the A side of 
OlE-RY3 coil and ground (YZ053)? 

• Check OlE-RY12-3 N/O. 
• Check diode OlE-D9 (mounted on EC2 between c 

and f). 

Is the LOCAL/REMOTE switch in the local 
position? 

• Check for +24 Vdc at: 
(1) EPO-Jl-6 
(2) 0IE-RY3-5 op 
(3) OlE-RY9-1 OP 

• Check for +24 Vdc at: 
(1) OlE-RY6-3 N/O 
(2) OlE-RY9-1 op 

000 

Yes 

Is approximately 0 Vdc present at OlE-RY3 B 
coil side? 

Is OlE-RY3-2 N/O shorted (instant drop of time 
delay)? 

• Replace the card at OIE-pa. 
• Check circuit. 

• Repair the OIE-RY3-2 points. 

• Swap OlE-RY3 and OlE-RY6. 
• Press POWER ON. 

Does the relay in the OIE-RY6 position pick? 

• Replace the relay in the OIE-RY6 position. 

• Check the OIE-RY3 base contacts. 

0000 00 000 
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3705-11 POWER-MAINTENANCE 
ANAL YSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAI LING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 1 OF 7 

0-601, 
0-602 

• Remove the jumper between pins .OXB-AIVIBll 
and QXB-AIVIB13 if the aXB gate is present 
(prevents +3.4V and +8.SV from sequencing 
up). 

• Press POWER ON. 

Is +24 Vdc present at OlE-JXH (+6V up, YZ056)? 

Is +24 Vdc present at OlE-JXK (-4V, +12V, -12V 
up)? 

Is the failing frame an expansion frame? 

Is PPB-K2 picked? 

• Check the PPB-K2 coil. 
• Check circuit. 
• See note I if applicable. 
• See note 2. 

Is PPB-Kl picked in the failing frame (YZ052)? 

Is +24 Vdc present at OlE-JXC? 

• Check the PPB-Kl coil. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

/CP 
/' 

Yes 

Yes 

000000 0000000000 00 00 

Is the RPQ 530251 power supply present in the 
failing frame (0-505)? 

• Check PPB-Kl-4 in previous frame (PPB-K2-4 
if previous frame is basic frame). 

• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at RPQ-TB3-5 in the failing 
frame (YZ599)? 

• Check the circuit to OIE-EC3. 
• See note 1 if applicable. 
• See note 2. 

Is AC present at RPQ-TB3-2? 

• Check RPQ-TI and RPQ-CPI. 
• See note 1 if applicable. 
• See note 2. 

• Check RPQ-D2 and RPQ-C2. 
• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at OlE-JXB? 

• Check PPB-Kl-4 (PPB-K2-4 in basic frame). 
• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at OXD-AIG4G12 (-4 V, -12 
V, +12 V sense relay RRI up, YZ056)? 

• Check the cabling from OXD-AIG4G12 to 
OlE-PXK. 

• See note 1 if applicable. 
• See note 2. 

********************************************* 

Notes: 
1. Remove the jumper between pins OI0-AICIM07 

and OlD-AICIP08. 
2. Reconnect the jumper between pins 

QXB-AlVIBl1 and OXB-AIVIB13. 

'4fh
' 

0-611 

No 

c B 

0-611 0-611 

Is +24 Vdc present at OXD-AIG4GIO? 

• Check the cabling from OlE-PXJ to 
OXD-AIG4GIO. 

• See note 1 if applicable. 
• See note 2. 

Is +20 Vdc present at OXO-AIG4B12 (YZ191)? 
*+20 V supply can vary from +19 V to +21 V 
with maximum ripple of 100 mV peak-to-peak. 

Is +20 Vdc present at OXD-AIU2DI3? 
*Check of +20 V regulator (YZIOl) 

• Check circuit (YZlOl,YZ191). 
• See note 1 if applicable. 
• See note 2. 

Is +30 Vdc present at OXD-AIU2D05? 

• Replace the +20 V regulator card at 
QXD-AIU2. 

• See note 1 if applicable. 
• See note 2. 

Is the RPQ 530251 power supply present in the 
failing frame (D-505)? 

Is +30 Vdc present at 01E-EC3-e (YZ051)? 

• Check the cabling from OlE-EC3 (YZI01, 
YZ191). 

• See note I if applicable. 
• See note 2. 

·3705·11 POWER-MAINTENANCE 0-610 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 2 OF 7 

() 

0-610 

Is RPQ-Kl picked in the failing frame (YZ599)? 

Is at least +2.5 Vdc present at RPQ-TB3-8? 

• Check the cabling from OlE-EC3 to RPQ-TB3-8 ' 
in the failing frame. 

• See note 1 if applicable. 
• See note 2. 

Is approximately 0 Vdc present at RPQ-Kl B 
coil side? 

• Replace RPQ-Ql in the failing frame. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

• Check the RPQ-Kl coil. 
• See note 1 if applicable. 
• See note 2. 

Is +30 Vdc present at RPQ-Kl-9? 

Is AC present at RPQ-TB3-1? 

• Check RPQ-Tl. 
• See note 1 if applicable. 
• See no-c:e 2. 

• Check RPQ-Dl and RPQ-Cl. 
• See no~e 1 if applicable. 
• See note 2. 

• Check RPQ-Kl points. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

(')00000 000 

0-610 

Is +30 Vdc present at OlE-HDl-3 H/O? 

• Replace the SMS card at PPB-T2-Jl in the 
basic frame. 

• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

• Check the OlE-HDl-3 points. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

00 O 0 0:,', rO" 0,,"', 0," 0'--' O' 0,' l I I 'I I 1[", , I 

0-610 

Yes 

o iO () 
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3705-11 POWER-MAINTENANCE 0-611 
ANALYSIS PROCEDURES (MAPs) 

Is -6 Vdc present at OXD-AIG4D02? 

Is the RPQ 530251 power supply present in the 
failing frame (D-505)! 

Is -6 Vdc present at OlE-EC3-a (YZ051)? 

• Check the cabling from OlE-EC3 
(YZ051,YZ191). 

• See note 1 if applicable. 
• See note 2. 

Is -24 Vdc present at OlE-C2(-)? 

• Replace the SMS card at PPB-T2-Jl in the 
basic frame. 

• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

• Replace the -6 V regulator at OlE-HSl. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

Is AC present at RPQ-TB3-3 in the failing 
frame (YZ599)? 

• Check RPQ-Tl. 
• See note 1 if applicable. 
• See note 2. 

• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

********************************************* 
Notes: 
1. Remove the jumper between pins OlD-AICIM07 

and OlD-AICIPOS. 
2. Reconnect the jumper between pins 

OXB-A1VIBll and OXB-AIVIB13. 

0, 0,'. 0" I, I • 00 00 
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3705-11 POWER-MAINTENANCE 
ANAL YSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 3 OF 7 

Yes 

/ 
3 

• Check for the following tripped circuit 
protectors (YZ071): 

(1) OXF-CP2 (-12 V supply), 
(2) OXF-CP3 (+12 V supply), *Plunger will 

protrude farther if tripped. 

Does a CP trip when powering up even after 
being reset? 

• Check for these tripped circuit protectors 
if failing frame is expansion frame: 

(1) PPS-CPl (T2 transformer), 
(2) PPB-CP2 (-4 V and T3 transformer), 

• Check for these tripped circuit protectors 
if failing frame is basic frame: 

(1) PPB-CP3 (T3 transformer), 
(2) PPB-CP4 (-4 V and T4 transformer) 

Does a CP trip when powering up eVen after 
being reset? 

Is -4 V sense present at OXD-AIG4D13 (YZIOl)? 

• Check for -4 Vdc at OXA-W2-6. 
• Scope the -4 V SCRs, filter card and SCR 

control cards per D-170 and D-190. Replace 
any bad components as required. 

• Adjust the pot on card OXD-AIH2 if the 
voltage 1S outside the -4.16 V to -3.84 V 
range when measured at OXD-AIB6E04 (see 
D-230 ). 

• See note 1 if applicable. 
• See note 2. 

Is -12 V sense present at OXD-AIG4B09? 

• Check for -12 V sense at jumper bus 
OXA-TBl-3. 

• Scope the -12 V SCRs, filter card and SCR 
control cards per D-150 and D-190. Replace 
any bad components as required. 

• Adjust the pot on card OXD-AIS2 if the 
voltage is outside tolerance (see D-230). 

• See note 1 if applicable. 
• See note 2. 

0000 00 000 

Is the OXB gate present in this frame? 

Is +12 V sense present at OXD-AIG4B08? 

• Replace the card at OXD-AIG4. 
• See note 1 if applicable. 
• See note 2. 

Is -4 V sense present at OXB-AIU2D07 (YZI95)? 

• Check the -4 V cabling from OXA-W2 to 
aXB-TSI (YZ075). 

• See note 1 if applicable. 
• See note 2. 

Is +12 V sense present at OXD-~1G4B08 (YZIOl)? 

• Check for +12 V sense at jumper bus 
QXA-TBI-14. 

• Scope the +12 V SCRs. filter card and SCR 
control cards per D-150 and D-190. Replace 
any bad components as required. 

• Adjust the pot on card OXD-AIM2 if the 
voltage is outside tolerance (see D-230). 

• See note I if applicable. 
• See note 2. 

Is less than +1 Vdc present at OXB-A1U2G08 
(YZ19S)? 

Is less than +1 Vdc present at OXD-AIG4J02 
(YZI01)? 

• Replace the card at OXD-AIG4. 
• See note 1 if applicable. 
• See note 2. 

• Check the cable from OXD-AIE5 to OXB-AIV4J 
• See note 1 if applicable. 
• See note 2. 

o Replace the card at OXB-AIU2. 
o See note I if applicable. 
• See note 2. 
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• Test for a shorted SCR in the power supply 
associated with the tripping circuit 
protector per D-150 and 0-170. The fault 
indicator (D-320) indicat@s undervoltage if 
the failure did not occur during the 
power-on sequence. Reset the fault 
indicator. If power does not stay on long 
enough to scope the SCRs, proceed to the 
ohmmeter checks of the SCRs. 

Are the SCRs good? 

• Replace the bad SCR (D-160 or D-180). 
• See note 1 if applicable. 
• See note 2. 

• Follow the instructions below for the 
voltage associated with the circuit 
protector that trips (see D-440). 
For -4 V: 

1_ Disconnect the laminar bus lugs at 
OXA-TBl-6.7,8,9,10,11,13_ 

2. Disconnect the storage gate leads at 
OXB-TBl-9,lO. 

3. Jumper between OXA-TBl-13 and OXA-W2-6. 
For +12 V: 
1. Disconnect the laminar bus lugs at 

OXA-TBl-1 and 2. 
For -12 V: 
1. Disconnect the laminar bus lugs at 

OXA-TBl-3 and 3. 
o Press POWER ON. 

********************************************* 

Notes: 
1. Remove the jumper between pins O!D-AICIM07 

and OlD-AICIP08. 
2. Reconnect the jumper between pins 

OXB-AIVIB1! and OXB-A!VIB13. 

3705-11 POWER-MAINTENANCE 0 612 
ANALYSIS PROCEDURES (MAPs) -

TNL SY27·1253 (3 OCT 1980) to SY27·0107-6 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAI LING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 4 OF 7 

No 

0-612 

Yes 

0-612 

Does the CP trip again? 

• Determine which lead causes the circuit 
protector to trip by powering up after 
replacing the laminar bus lugs and storage 
gate leads one at a time. 

Caution: Isolate the short to a logic board 
by removing the laminar bus or storage 
voltage jumpers to each board. Before 
removing or reinstalling the laminar bus 
jumpers from/to a board, power must be off 
until the jumpers are all off/on. Otherwise, 
the current required by the board assembly 
could exceed the capacity of the board pins 
and burn them off. 

• Isolate to a card by remo~ing cards. 
• See note 1 if applicable. 
• See note 2. 

*Test for shorted filter capacitor. 
• Press POWER OFF. 

DANGER 
Measure the voltage across the capac~tor (to 
ensure it has discharged) before touching 
any leads. 

• Remove one capacitor terminal lead at a 
time. The jumper to the next capacitor must 
be connected to the removed lead by a screw 
and nut, or control of the power supply will 
not be established once the shorted 
capacitor is removed from the circuit. 

• Press POWER ON. 

Does the CP trip again? 

• Replace the shorted capacitor. 
• See note 1 if applicable. 
• See note 2. 

• Reconnect the lead to the capacitor. 

Have all capacitors for this voltage been 
checked? 

00000'0000 
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Is OXF-HD1 picked in the failing frame 
(applies +6 V to logic, YZ055)? 

Is +24 Vdc present at OlE-JXN? 

• Check the OXF-HDI coil. 
• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at 01E-RYl-4 N/O? 

• Check OlE-RYl-4 N/O. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

• Replace the card at OlE-P8 (location of 
diode). 

• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at OXD-AIG4G09 (+6 V sense 
relay RR3 up, YZ056)? 

• Check the cabling from OXO-AIG4G09 to 
OlE-PXH. 

• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at OXD-AIG4G08? 

• Check the cabling from OlE-PXG to 
QXD-AIG4G08. 

• See note 1 if applicable. 
• See note 2. 

• Check OXF-CP4 (YZ071). 

Is +6 V present at OXD-AIG4B03 (YZI01)? 

• Replace the card at OXO-A1G4. 
• See note 1 if applicable. 
• See note 2. 
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3705-11 POWER-MAINTENANCE 0 613 
ANALYSIS PROCEDURES (MAPs) -

Is +6 V present at OXF-HD1-l,2 op (YZ071)? 

• Check the OXF-HD1-l,2 points (YZ071). 
• Check the circuit to gate OXD (YZ075 or 

YZ077L 
• See note 1 if applicable. 
• See note 2. 

Is the OXB gate present in this frame? 

Is approximately +1 Vdc present at OXD-AIM4B13 
(ground for +6 V sequence, YZ151)? 

• Scope the +6 V SCRs, filter cards. and SCR 
control cards per 0-150 and 0-190. Replace 
bad components as required. 

• Adjust the pot on card OXD-A1M4 if the 
voltage is outside of the +5.76 V to +6.24 V 
range. Measure at OXD-AIB6A04. See D-230. 

• See note 1 if applicable. 
o See note 2. 

Is approximately +1 Vdc present at 
OXD-AIG4G05? 

• Replace the card at OXD-AIG4. 
• See note 1 if applicable. 
• See note 2. 

• Check circuit (YZI01). 
• See note 1 if applicable. 
• See note 2. 

********************************************* 
Notes: 
1. R0move the jumper between pins 010-A1C1M07 

and OlD-AICIP08. 
2. Reconnect the jumper between pins 

OXB-AlV1B11 and OXB-AIVIB13. 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAI LING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 5 OF 7 

0-613 

Yes 

Yes 

Is approximately +1 Vdc present at OXB-AIU2J02 
(YZI95)? 

Is +1 V present at OXD-A1G4G05 (YZIOI)? 

• Replace the card at OXD-AIG4. 
• See note 1 if applicable. 
• See note 2. 

• Check circuit (YZIOl,YZ195). 
• See note 1 if applicable. 
• See note 2. 

Is less than +1 Vdc present at OXB-AIU2J03 
(YZ195)? 

Is -4 V present at OXB-AIU2D07? 

• Check circuit (YZIOl,YZ195). 
• See note 1 if applicable. 
• See note 2. 

• Replace the card at OXB-AIU2. 
• See note 1 if applicable. 
• See note 2. 

Is approximately +1 Vdc present at OXD-AIM4B13 
(YZIOl)? 

• Check circuit Wlrlng (YZIOi, YZ195). 
• See note 1 if applicable. 
• See note 2. 

• Scope the +6 V SCRs, filter cards, and SCR 
control cards per D-150 and D-190. Replace 
bad components as required. 

• Adjust the pot on card OXD-AIM4 if the 
voltage is outside of the +5.76 V to +6.24 V 
range. Measure at OXD-AIB6A04. See D-230. 

• See note 1 if appl,lcable. 
• See note 2. 
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Is OXF-HD2 picked in the failing frame 
(applies +12 V to logic, YZ055)? 

Is +24 Vdc present at OlE-JXP? 

• Check the OXF-HD2 coil. 
• See note 1 if applicable. 
• See note 2. 

Is +24 Vdc present at 01E-RY2-3 N/O? 

• Check OlE-RY2-3 points. 
• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

• Replace the card at OIE-P8 (location of 
diode). 

• Check circuit. 
• See note 1 if applicable. 
• See note 2. 

Is the OXB gate present in this frame? 

• Check the -30 V supply if present in this 
expansi on fr·ame. 

• Check the connections at OlE-JXl and 
OlE-JXM. 

• See note 1 if applicable. 
• See note 2. 

• Press POWER OFF. 

CAUTION 
Remove the FET array cards. Possible 
locations at OXB-Al are J2/J4, K2/K4, l2/l4, 
M2/M4, N2/N4, P2/P4, Q2/Q4, and R2/R4. Keep 
them in order so that each may be installed 
in its original location. 

• Place grounded jumpers at OXB-AIU2G04 and at 
OXB-AIU2D13 (turns on +3.4 V, YZ195). 

• Press POWER ON. 

Is +3.4 Vdc present at OXB-TB2-1 (YZ075, sheet 
1)1 

0-615 

Is OXH-CPl tripped (YZ075, sheet 2)? 

• Press POWER OFF. 
*You must wait at least ten seconds between 
each power-down-to-power-up operation to 
allow for "bleeding" the unloaded +3.4 V or 
+3.5 V capacitors. Power will not come up 
otherwise. 

• Reset OXH-CPl. 
• Press POWER ON. 

Does OXH-CPl trip again? 

Is +3.4 Vdc present at OXH-TBl-5? 

• See note 1 if applicable. 
• See notes 2, 3 and 4. 
• Power on and monitor OXH-CPl. Suspect a bad 

OXH-CPl or an overlo~d from the FET array 
cards. 

Is approximately +7 Vdc present at OXH-TBl-5? 

• Check for a shorted transistor at Ql, Q2, Q3 
or Q4. 

• See note 1 if applicable. 
• See notes 2, 3 and 4. 

• Check OXH-Bl connector. 

********************************************* 
Notes: 
1. Remove the jumper between pins OlD-AICIM07 

and OlD-AICIP08. 
2. Reconnect the jumper between pins 

OXB-AIVlBll and OXB-AIVIB13. 

3705·11 POWER-MAINTENANCE 0-614 
ANALYSIS PROCEDURES (MAPs) 

TNL SY27·1253 (3 OCT 1980) to SY27-0107-6 



3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAI LING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 6 OF 7 

0-614 

00 o 

Is approximately +7 Vdc present at OXH-Cl(+)? 

• Replace the card at OXH-PC. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 

Is the OXH-Fl fan running (checks for AC in 
OXH assembly)? 

*AC is not present in the OXH assembly. 
• Check the wiring and OXH-CPI. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 

• Replace the open diodes on the diode bridge. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 

00 o 0 (} 000 
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o Remove the wire plugged into OXH-PC2. 
• Reset OXH-CPl. 
• Press POWER ON. 

Does OXH-CP1 trip again? 

Is less than 0 Vdc present at OXB-AIU2G09 
(YZ195)? 

• Check the OXH-Bl cable (YZ075 t sheet 2). 
• Reconnect the wire to OXH-PC2. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 

*Procedure for basic checking of OXB 
sequencing card voltages: 
• Press POWER ON. 

Is +20 Vdc present at OXB-AIU2G12? 

• Check the cable from OXD to OXB-AIV2 and 
OXB-AIV4. 

• See note 1 if applicable. 
• See notes 2, 3 and 4. 

Is -6 Vdc present at OXB-AIU2G05? 

• Check the cable from OXD to OXB-AIV2 and 
OXB-AIV4. 

• See note 1 if applicable. 
G See notes 2, 3 and 4. 

• Check the connections at both ends of cables 
at OXB-AIV2 and OXB-AIV4. 

• Replace the card at OXB-AIU2. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 
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3705-11 POWER-MAINTENANCE 0 615 
ANALYSIS PROCEDURES (MAPs) -

• Remove the wire plugged into OXH-PC3. 
• Reset OXH-CPl. 
• Press POWER ON. 

Does OXH-CPl trip again? 

• Replace the OXH-PC card. 
• Reconnect the wires to OXH-PC2 and OXH-PC3. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 

• Remove theSCR-l anode wire at the OXH-C2(+) 
terminal (to check for a shorted SCR). 

• Reset OXH-CPl. 
• Press POWER ON. 

Does OXH-CPI trip again? 

• Replace SCR-l. 
• Reconnect the wires to OXH-PC2 and OXH-PC3. 
• See note! if applicable. 
• See notes 2, 3 and 4. 

• Check for: 
1. Shorted component in the bulk filter 

including 01, D2, D3, D4, CI, C2, C4, QI 
(YZ075 or YZ077), 

2. Shorted C3. 
3. Short in +3.4 V distribution (YZ076). 
• Reconnect the SCR-I anode wire. 
• See note 1 if applicable. 
• See notes 2, 3 and 4. 

********************************************* 

Notes: 
1. Remove the jumper between pins OlD-AICIM07 

and OID-AlCIP08. 
2. Reconnect the jumper between pins 

OXB-AlVIB!1 and OXB-AIVIB13. 
3. Reinstall the removed FET array cards in 

their original locations. 
4. Remove the jumpers at pins OXB-AIU2G04 and 

OXB-AIU2D13. 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
FRAME WITHOUT MODIFIED POWER 
SYSTEM (OXD GATE WITH MORE THAN 
THREE CARDS)-PART 7 OF 7 

0-614 

• Press POWER OFF. 
• Remove the jumpers at pins OXB-AlU2G04 and 

OXB-AIU2J12. 
• Place grounded jumpers at OXB-AIU2D09 and 

OXB-AIU2J12 (turns on +8.5 V, YZ195). 
• Press POWER ON. 

Is +8.5 Vdc present at OXB-TB2-3 (YZ075, sheet 
1)? 

• Remove the wire to OXB-TB3-2 (YZ075, sheet 
2), 

Is at least +10.0 Vdc present at OXB-TB3-2 
(YZ07S, sheet I)? 

• Check for a bad transistor, OXB-Ql. 
• Reconnect the wire to OXB-TB3-2_ 
• See note 1 if applicable. 
• See notes 2, 3 and 5. 

• Press POWER OFF. 
• Place a jumper between OXB-AIU2BIO and 

OXB-AIU2D06. 
*You must wait at least ten seconds between 
each power-down-to-power-up operation to 
allow for "bleeding" the unloaded +3.4 V or 
+8.5 V capacitors. Power will not come up 
otherwise. 

• Press POWER ON. 

Is approximately +8.5 Vdc present at 
OXB-AIU2D06 (also OXB-AIV4D09, YZ19S)? 

• Check for a bad transistor, OXB-Ql (YZ075, 
sheet 2). 

• Reconnect the wire to OXB-TB3-2. 
• Remove the jumper between OXB-AIU2BIO and 

OXB-AIU2D06. 
• See note 1 if applicable. 
• See notes 2, 3 and 5. 
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• Reconnect the wire to OXB-TB3-2. 
• Remove the jumper between OXB-AIU2BIO and 

OXB-AIU2D06. 
*Procedure for basic checking of OXB 
sequencing card voltages. 

• Press POWER ON. 

Is +20 Vdc present at OXB-AIU2G12 (YZ191)? 

• Check the cable from OXD to OXB-AIV2 and 
OXB-AIV4. 

• See note 1 if applicable. 
• See notes 2, 3 and 5. 

Is -6 Vdc present at OXB-AIU2GOS? 

• Check the cable from OXD to OXB-AIV2 and 
OXB-AIV4. 

• See note 1 if applicable. 
• See notes 2, 3 and 5. 

• Check the connections at both ends of cable~ 
at OXB-AIV2 and OXB-AIV4. 

• Replace the card at OXB-AIU2. 
• See note 1 if applicable. 
• See notes 2, 3 and 5. 

Is +24 Vdc present at OlE-JXM (YZOS6)? 

• Replace the sequence card at OXB-AlU2. 
• See note 1 if applicable. 
• See notes 2, 3 and 5. . 

lIs less than +1 Vdc present at OXB-AIU2JOS 
(YZ19S)? 

• Replace the card at OXD-AIG4. 
• Check the cabling to 0IE-JXM (YZ056)_ 
• See note 1 if applicable. 
• See notes 2, 3 and 5. 

*Procedure for basic checking of OXB 
sequencing card voltages. 
• Press POWER ON. 

Is +20 Vdc present at OXB-A1U2G12 (YZI91)? 

• Check the cable from OXD to OXB-AIV2 and 
OXB-AIV4. 

• See note 1 if applicable. 
• See notes 2, 3 and 5. 

Is -6 Vdc present at OXB-AIU2G05? 

• Check the cable from OXD to OXB-AIV2 and 
OXB-AIV4. 

• See note 1 if applicable. 
• See notes 2, 3 and 5. 

• Check the connections at both ends of cables 
at QXB-AIV2 and ·OXB-AIV4. 

• Replace the card at OXB-AIU2. 
• See note 1 if applicable. 
• See notes 2, 3 and 5. 

********************************************* 

Not eS: 
1. Remove the jumper between pins OlD-AICIM07 

and OlD-AICIP08. 
2. Reconnect the jumper between pins 

OXB-AIVIBII and OXB-AIVIB13. 
3. Reinstall the removed FET array cards in 

their original locations. 
4. Remove the jumpers at pins OXB-AIU2G04 and 

OXB-AIU2D13. 
5. Remove the jumpers at pins OXB-AIU2DQ9 and 

OXB-AIU2J12. 

3705-11 POWE'R-MAINTENANCE 0-616 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
BASIC FRAME WITH MODIFIED POWER 
SYSTEM (OlD GATE WITH ONLY THREE 
CARDS)-PART 1 OF 5 

0-602 

No 

Yes 

Is +24 Vdc present at OlD-TBl-6 (YZ524)? 

• If more than 2.4 V ripple is present at 
OlD-TBl-6, replace the capacitor PPB-Cl. 

Is +24 Vdc present at OID-TBl-8? 

• Replace the diode between OlD-TBl-6 and 
OID-TBI-B. 

• Use an ac meter to measure the PPB-T2 output 
voltages. Expected voltage is approximately 
20 Vac rms between: 

PPB-T2-TB5-1 and PPB-T2-TB5-6, 
PPB-T2-TB5-2 and PPB-T2-TB5-6 

Are these voltages within the specified range? 

• Check PPB-CP2, PPB-CB2, PPB-CBl and the 
input voltage (YZ502 and YZ518). 

• Check primary of PPB-T2. 

• Check the diodes at PPB-T2-TB5-1 and at 
PPB-T2-TB5-2. 

Is +5 Vdc Standby present at OlD-AICIP03 
(YZ559)? 

• If more than 200 mV ripple is present at 
OlD-AICIP03, replace the capacitor OlD-C2 
(YZ524). 

Yes 

0-621 
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Is approximately +12 Vdc present at OlD-TBl-2 
(YZ524)? 

• Use an ac meter to measure the PPB-T2 output 
voltages. Expected voltage from 11 to 27 
Vac rms between: 

OlD-TBl-l and OID-Gnd TB, 
OlD-TBI-3 and OID-Gnd TB 

Are these voltages within the specified range? 

• Check the PPB-T2 transformer and cabling to 
OID-TBI. 

• Check the diodes at OID-TBl-2. 

• Remove the cards at OID-AICI and OlD-AIEl. 

Is +5 Vdc Standby present at OlD-AICIP03 now 
(YZ559)? 

• Replace the +5 V Standby regulator at OlD-Q3 
(YZ524). 

• Reinstall the cards at OID-AICI and 
OlD-AIEl. 

• One of these two cards is shorting the +5 V 
standby supply. 

• Replace the defective card. 

• Press POWER ON. 

Does PPB-K2 pick (even if only momentarily) 
(YZ522)? 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 POWER-MAINTENANCE 0-620 
ANALYSISPROCDURES (MAPs) 

Is PPB-Kl picked? 

Is 01D-RY2 picked (EPO relay)? 

• Check the OlD-RY2-3 points. 

Is the EPO cable plugged in the appropriate 
connector? 

• Plug the EPO cable into the appropriate 
connector. 

• Temporarily jumper EPO-JX pins 1 to 2. 

Does OlD-RY2 pick? 

• Remove the EPO-JX jumper. 
• Check the EPO cable and associated CPU. 

• Remove the EPO-JX jumper. 

Is +24 Vdc present at EPO-JX pin 11 

• Check the cabling from OlD-TBl-8 to 
EFO-JX-l. 

• Check the OlD-RY2 coil. 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

PROBLEM ISOLATION IN A FAILING 
BASIC FRAME WITH MODIFIED POWER 
SYSTEM (01 D GATE WITH ON L Y THR EE 
CARDS)-PART 2 OF 5 

0-620 

Yes 

No 

Is approximately 0 Vdc present at 01D-A1CIM09 
(-Pick PPB-K2, YZ555)? 

• Check the PPB-K2 coil and wiring (YZ522). 

Is the LOCAL/REMOTE switch in the LOCAL 
position (YZ522)? 

Is 0 Vdc present at the LOCAL/REMOTE switch 
N/C (-Remote On)? 

• Check the LOCAL/REMOTE switch. 

Is at least +2.5 Vdc present at the 
LOCAL/REMOTE switch N/O (-Local On)? 

• Check the LOCAL/REMOTE switch. 
• Check the master sequence card at OID-AICI 

(YZ560). 
• Check the cabling from the LOCAL/REMOTE 

switch N/O to OlD-AICIJ09 (YZ522). 

• *A CPU or channel power on must be initiated 
to provide a contact closure within the CPU. 
This closure returns +24 Vdc to the EPO 
panel (EPO-Jl). 

Is +24 Vdc present at EPa, Jl-6? 

• Check the CPU cable and associated CPU. 

• Replace the master sequence card at 
OID-AICI. 

• Check the cabling from EPO, JI-6 to 
OlD-AICIGI2. 

• Check the cabling from the LOCAL/REMOTE 
switch N/C to OlD-AlCIG09 (-Remote On). 
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Is 0 Vdc present at the LOCAL/REMOTE switch 
N/O (-Local On)? 

• Check the LOCAL/REMOTE switch. 

Is at least +2.5 Vdc present at the 
LOCAL/REMOTE switch N/C (-Remote On)? 

• Check the LOCAL/REMOTE switch. 
• Check the master sequence card at OID-AICI 

(YZ560). 
• Check the cabling from the LOCAL/REMOTE 

switch N/C to OlD-AICIG09 (YZ522) . 

• Meter OlD-AICIP02 while pressing the POWER 
ON switch (YZ554). 

Is +24 Vdc present at OlD-AICIP02! 

• Replace the master sequence card at 
OID-AICI. 

• Check the cabling from the LOCAL/REMOTE 
switch N/O to OID-AICIJ09 (YZ522). 

Is +24 Vdc present at OlD-TBl-9 (YZ522, 
YZ524)? 

• Check the OID-RY2-1 points. 

• Check the POWER ON switch and verify that 
+24 Vdc is present at the switch. 

• Check cabling from POWER ON switch to 
OlD-AICIJ02. 

********************************************* 

Notes: 
1. Remove the jumper between pins OID-AICIM07 

and OlD-AICIPOS. 
6. Remove the jumper between pins OlD-AIEIG12 

and 0ID-AIEIJ08. 

'8t';' 

.0-620 

0-622 D-622 

• Press POWER OFF. 
• Place a jumper between pins OID-A1CIM07 and 

OlD-AICIPOS (disables the 12 second time 
out). 

• Place a jumper between pins OlD-AIEIG12 and 
OlD-AIEIJ08. 

• Press POWER ON. 

Does PPB-K2 pick and remain picked? 

Is any over voltage LED on at the OlD gate? 

Is 0 Vdc present at OlE, JI-F (-Crash, YZ540)? 

• Replace the frame sequence card at OlD-AIEl. 
• If the problem still exists~ replace the 

master sequence card at OlD-AICl instead. 
• Check for a short at OlE-JXF. 
• See notes I and 6. 

Is 24 Vdc present at POWER OFF switch, COM 
(+24 V Pow Off sw, YZ522)? 

• Press POWER OFF. 
• Check the -24 V standby supply at OlD-Cl(-) 

and replace the capacitor OlD-Cl if more 
than 2.4 V ripple is present (YZ524). 

• Check the +24 V standby supply at PPB-C1(+) 
and replace the capacitor PPB-Cl if more 
than 2.4 V ripple is present. 

• Replace the master sequence card at 
OID-AICl. 

• If the problem still exists, check 01D-C3 
instead. . 

• Check the cabling from the POWER OFF switch, 
COM to OID-AICIG02 (YZ522). 

• See notes land 6. 

• Check for a shorted POWER OFF switch. 
• See notes 1 and 6. 

Is between +4.5 Vdc and +5.5 Vdc present at 
DID-Q2-3 (YZ524, YZ586, Sheet 5 of 11)? 

• If more than 200 mV ripple is present at 
OlD-Q2-3, replace the capacitor OlD-C3. 

3705-11 POWER-MAINTENANCE 0-621 
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0-621 

No 

Is approximately +30 Vdc present at 01D-TBl-13 
(YZ524)? 

• Replace the +5 V regulator at 01D-Q2. 
• Check 01D-R4. 
• See notes 1 and 6. 

• Use an AC meter to measure the T3 output 
voltages between 01D-TB1-12 and 010-TBl-14. 

Is approximately +44 Vac rms present between 
010-TB1-12 and 01D-TB1-14? 

.• Check the T3 transformer and the PPB-K2-2 
points (YZ530)' 

• See notes 1 and 6. 

• Check the diodes at 01D-TB1-13 (YZ524). 
• See notes 1 and 6. 

Is 01D-RYl picked (YZ522)? 

Is between +4.5 Vdc and +5.5 Vdc present at 
OlO-AIEIJ03 (YZ546)? 

• Replace the +5 V regulator at OlD-Q1 
(YZ524) . 

• See notes land 6. 

0-623 0-623 

00 000 OO()OOO 

Are any of the LEDs on the 010 gate on? 

• Check the LEOs on the OlD gate in the order 
listed below and go to the appropriate page 
(see 0-520): 

Any Q/V 
-4 V U/V 
+3.4 V U/V 
+8.5 V U/V 
+6 V U/V 
-12 V U/V 
+12 V U/V--

D-670 
D-640 
D-645 
D-650 
0-655 
D-660 
D-665 

Is at least +2.5 Vdc present at 01E-EC3-e 
(+Start pwr on seq~ YZ540)? 

Is at least +2.5 Vdc present at 01D-TBl-7 
(YZ524)? 

• Replace the master sequence card at 
OlD-AlCl. 

• Check the cabling from 01D-A1CIU05 to 
01D-TBl-7. 

• See notes 1 and 6 . 

• Check the cabling from 01D-TB1-7 to 
OlE-EC3-e. 

• See notes 1 and 6. 

Is 0 Vdc present at OlD-RYI-B (-drive for 
OXD-RY1. YZ522)? 

• Replace the frame sequence card at OlD-AIEl. 
• Check the cabling from OlD-A1E1B02 (YZ551). 
• Check the cabling from 01E-EC3-h to 

01D-AIEIB13 (YZ540). 
• See notes 1 and 6. 

• Check the 01D-RY1 coil (YZ522). 
• See notes 1 and 6 • 

Is expansion frame 1 present? 

Is +24 Vdc present at 01E-J4C (YZ540)? 

000000 0000 
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Is +24 Vdc present at OlE-JIB? 

• Remove the jumper between pins 01D-A1C1M07 
and OlD-AlClP08 . 

• Remove the jumper between pins 01D-AlElG12 
and OlD-AIEIJ08. 

Is +24 Vdc present at 01E-EC3-a? 

• Check the PPB-K2-4 points and cabling. 

• *The +24 V power supply in expansion frame 1 
is faulty. 

Is the RPQ 530251 power supply present in 
expansion frame 1 (D-505)~ 

Is +24 Vdc present at PPB-T2-TB5-3 in 
expansion frame 1 (YZ526)? 

• Check the cabling from PPB~T2-TB5-3 to 
02D-TB1-8. 

• Use an ac meter to measure the PPB-T2 output 
voltages in expansion frame 1. Expected 
voltages from 24.2 to 33.3 Vac rms between: 

PPB-T2-TB5-1 and PPB-T2-TB5-6 
PPB-T2-TB5-2 and PPB-T2-TB5-6 

Are the voltages within the specified range? 

• Check PPB-CPl, PPB-CBl and the input voltage 
in expansion frame 1 (YZ518). 

• Check the diode at PPB-T2-TB5-3. 

iOOOOO o 00 00 
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D-622 

Is +24 Vdc present at RPQ-TB3-5 1n expansion 
frame 1 (YZ599)? 

• Check the circuit to 01E-EC3-a. 

Is AC present at RPQ-TB3-2 in expansion frame 
1? 

• Check RPQ-Tl and RPQ-CPl. 

• Check RPQ-D2 and RPQ-C2. 

• Remove the jumper between pins OlD-AIClM07 
and OlD-AICIP08. 

• Remove the jumper between pins 01D-AlElG12 
and OlD-AIEIJ08. 

Is expansion frame 2 present? 

• Check the wiring in the sequence gate 
between: 

OlE-JIB and OlE-J2C 
01E-J2B and OlE-J3C 
OlE-J3B and OlE-J4C 

Is +24 Vdc present at OlE-EC3-b? 

• Check the wiring in the sequence gate 
between: 

OlE-JIB and 01E-J2C 
OlE-J2B and OlE-J3C 
0IE-J3B and OIE-J4C 

• *The +24 V power supply in expansion frame 2 
is faulty. 

)f 
, 

yes 

0000000000000000 0000 

Is the RPQ S30251 pOwer supply present 1n 
expansion frame 2 (YZ599, D-505)? 

Is +24Vdc present at PPB-T2-TB5-3 in 
expansion frame 2 (YZ526)? 

• Check the cabling from PPB-T2-TB5-3 to 
03D-TBl-8. 

• Use an ac meter to measure the PPB-T2 output 
voltages in expansion frame 2. Expected 
voltage is 20 Vac rms between: 

PPB-T2-TB5-I and PPB-T2-TB5-6 
PPB-T2-TB5-2 and PPB-T2-TB5-6 

Are the voltages within the specified range? 

• Check PPB-CPI, PPB-CBI, and the input 
voltage in expansion frame 2 (YZ518). 

• Check the diodes at PPB-T2-TB5-3. 

Is +24 Vdc present at RPQ-TB3-5 in expansion 
frame 2 (YZ599)? 

• Check the circuit to OlE-EC3-b. 

Is AC present at RPQ-TB3-2 in expansion frame 
21 

• Check RPQ-Tl and RPQ-CPl. 

• Check RPQ-D2 and RPQ-C2. 

D-622 

Yes 

Is +24 Vdc present at OIE-JIN (+24 V pick 
OXF-HD1, YZ540)? 

Is +24 Vdc present at OIE-JIK (+24 V for HDI 
driver)? 

• Check the cabling from OlE-J4J to OlE-JlK. 
• See notes 1 and 6. 

• Replace the master sequence card at 
OID-AICI. 

• See notes 1 and 6. 
• Check the cabling from OlE-JIK to 

OlE-AICIJ07. 
• Check the cabling from OlD-AlClG07 to 

OlE-JIN (YZ555). 

Is +24 Vdc present at OlE-JIP (+24 V pick 
OXF-HD2)? 

Is +24 Vdc present at OID-AICIM06 (pick 
OXF-HD2, YZ555)? 

• Check the cabling from OlD-AIClS02 to 
OlE-JIP. 

• See notes 1 and 6. 

Is +24 Vdc present at OlD-AICIP04 (sequence 
complete old, YZ556)? 

• Check the cabling from OlE-JIH to 
OlD-AlClJ04. 

• See notes 1 and 6. 

• Replace the master sequence card at . 
OID-AICl. 

• See notes 1 and 6. 

********************************************* 

Notes: 
1. Remove the jumper between pins OlD-AICIM07 

and OlD-AICIP08. 
6. Remove the jumper between pins OlD-AIEIG12 

and OlD-AlElJ08. 
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Is +24Vdc present at OID-AICIP05 (sequence 
complete newl YZ556)? 

• Check the OlD-RYI-I points (YZ522). 
• Check the cabling from OlD-RYl-l to 

OID-AICIG04. 
• See notes I and 6. 

Is approximately 0 Vdc present at POWER ON 
indicator I-B (YZ522)? 

• Replace the master sequence card at 
OID-AICI. 

• Check the cabling from OlD-AICIS03 to the 
POWER ON indicator (YZ556l. 

• See notes 1 and 6. 

• Check the POWER ON light. 
• See notes 1 and 6. 

********************************************* 
Notes: 
1. Remove the jumper between pins OID-AICIM07 

and OlD-AICIP08. 
6. Remove the JUMper between pins OID-AIEIGI2 

and OlD-AIEIJ08. 
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/ 
1 Is +24 Vdc present at OXD-TBl-6 in the failing 

expansion frame (YZ526)? 

Is +24 Vdc present at OXD-TBl-8? 

• Replace the diode between OXD-TBl-6 and 
QXD-TBl-8. 

• See note 1 if applicable. 

• Use an ac meter to measure the PPB-T2 output 
voltages in the failing expansion frame. 
Expected voltage is approximatly 20 Vac rms 
between: 

PPB-T2-TB5-1 and PPB-T2-TB5-6 
PPB-T2-TB5-2 and PPB-T2-TB5-6 

Are these voltages within the specified range? 

• Check PPB-CPl, PPB-CBl and the input voltage 
(YZ518). 

• See note 1 if applicable. 

• Check the diodes at PPB-T2-TB5-1 and at 
PPB-T2-TB5-2. 

• See note 1 if applicable. 

Is +5 Vdc Standby present at OXD-Q3 (YZ526)? 

• If more than 200 mV ripple is present at 
OXD-Q3~ replace the capacitor OXD-C2. 

Is approximately +12 Vdc present at OXD-TBl-2? 

• Use an ac meter to measure the PPB-T2 output 
voltages in the failing expansion frame. 
Expected voltage from 10 to 16 Vac rms 
between: 

OXD-TBl-1 and OXD-Gnd TB 
OXD-TBl-3 and OXD-Gnd TB 

Are these voltages within the specified range? 

• Check the PPB-T2 transformer and cabling to 
OXD-TBI. 

• See note 1 if applicable. 

• Check the diodes at OXD-TBl-2. 
• See note 1 if applicable. 

• Remove the card at OXD-A1E1. 

Is +5 Vdc Standby present at OXD-Q3 now 
(YZ546)? 

• Replace the +5 V regulator at OXD-Q3 
(YZ526). 

• Reinstall the card at OXD-AIEI. 
• See note 1 if applicable. 

• Replace the defective card at OXD-AIEI. 
• See note I if applicable. 

, ________________________________________________________________________________________ "1;· 

0-631 

• Press POWER ON. 

Does PPB-Kl pick in the failing expansion 
frame (even jf only momentarily)? 

• Check the PPB-Kl coil. 
• Check the cabling from OlE-PXC to the PPB-Kl 

A coil in the failing expansion frame. 
• See note 1 if applicable. 

• Press POWER OFF. . 
• Place a jumper between pins OXD-AIEIG12 and 

OXD-AIEIJ08 (disables the 12 second time 
out). 

• Press POWER ON. 

Does PPB-Kl pick and remain picked? 

• Check the lEDs on the OXD gate in the 
failing frame in the order listed and go to 
the appropriate page (see D-520): 

(1) Any Q/V D-670 
(2) -4 V U/V D-640 
(3) +3.4 V U/V D-645 
(4) +8.5 V U/V D-650 
(5) +6 V U/V 0-655 
(6) -12 V U/V D-660 
(7) +12 V U/V D-665 

• If no LEDs are on, check the frame sequence 
card at OXD-AIEI. 

********************************************* 
Notes: 
1. Remove the jumper between pins 01D-A1CIM07 

and OlD-A1CIP08. 
7. Remove the jumper between pins OXD-A1EIG12 

and OXD-AIEIJ08. 
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00 

Is between +4.5 Vdc and +5.5 Vdc present at 
OXD-AIEIJ03? 

• If more than 200 mV ripple is present at 
OXD-AIEIJ03, r~place OXD-C3. 

Is approximately +30 Vdc present at OXD-TBl-13 
(YZ526)? 

• Replace the +5 V regulator at OXO-Ql. 
• Check OXO-R4. 
• See note 1 if applicable. 
• See note 7. 

• Use an AC meter to measure the PPB-T3 output 
voltages between OXO-TBl-12 and OXD-TBl-14. 

Is approximately +30 Vac rms present between 
OXO-TBl-12 and OXD-TBl-14? 

• Check the PPB-T3 transformer and the PPB-K' 
points in the failing frame (YZ530). 

• See note 1 if applicable. 
• See note 7. 

• Check the diodes at OXD-TBl-13. 
• See note 1 if applicable. 
• See note 7. 

000 000 

Is OXD-RYI picked (YZ568)? 

• Check the OXO-RYl-l N/O points. 
• See note 1 if applicable. 
• See note 7. 

Is at least +2.5 Vdc present at OXD-TBl-7 (+ 
start pwr on seq, YZ526)? 

• Check the cabling from OlE-EC3-f,g,h to 
QXD-TBl-7. 

• See note 1 if applicable. 
• See note 7. 

Is approximately 0 Vdc present at OXD-RYI-B 
(YZ568)? 

• Check the LEOs on the OXO gate in the 
failing frame in the order listed below and 
go to the appropriate page (see D-520): 

(1) Any O/V 0-670 
(2) -4 V U/V 0-640 
(3) +3.4 V U/V 0-645 
(4) +8.5 V U/V D-650 
(5) +6 V U/V 0-655· 
(6) -12 V U/V 0-660 
(7) +12 V U/V D-665 

• If no LEOs are on, check the frame sequence 
card at OXO-AIEI. 

• Check the OXO-RY1 coil. 
• See note 1 if applicable. 
• See note 7. 

********************************************* 
Notes: 
1. Remove the jumper between pins 01D-A1C1M07 

and OlD-AICIP08. 
7. Remove the jumper between pins OXD-A1EIG12 

and OXD-AIEIJ08. 
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CARDS)-PART 1 OF 1 

Caution: A shorted SCR can damage a phase 
control card (OXD-AIAl). also a defective 
phase control card can damage an SCR (see 
"Testing the SCR for Shorts" on page D-560). 

• Press POWER OFF. 
• Place a jumper between pins OXD-AIEIG12 and 

OXD-AIEIJ08 (disables the 12 second time 
out) if not already present. 

• Press POWER ON. 

Is 0 Vdc present at OXA-TBl-13 (-4 V sense. 
YZ536)? 

Is -24 Vdc present at OXD-Cl(-) (-24 V bulk 
supply. YZ524 or YZ526) 

• If more than 2.4 V ripple is present. 
replace the capacitor OXD-Cl. 

• Check the diode at PPB-T2-TB5-4. 

1s at least +1.0 Vdc present at OXD-AIEIP04 
(drive signal for -4 Vdc supply, YZ551, 

Yes YZ556)? 

Caution: Do not short OXD-AIEIP04 to adjacent 
pins; card damage may occur. 

• Replace the frame sequence card at OXD-AIEI. 
• If the problem still exists, replace the 

phase control card at OXD-AIAI instead (see 
Caution at top of this column). 

• Adjust voltages (0-580). 
• See note 1 if a~~licable. See note 7. 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of this column). 

• If the problem still exists, check 
OXF-ll,l2,L3 choke and SCRs instead (YZ586, 
sheet 6). . 

• See note 1 if applicable. 
• See note 7. 

Is -4 Vdc present at OXA-TBl-13? 

• Replace the frame sequence card at OXD-AIEI. 
• Check the cabling from OXA-TBl-13 to 

OXD-AIEIM08 (YZ536). 
• See note 1 if applicable. 
• See note 7. 

• Scope the -4 V SCRs at OXF-HSI (YZ530, 
YZ586, sheet 6). 

Are both SCRs firing (see D-560)1 

• Scope the gate pulses at OXD-AIAIB09 
(YZ566). 

Are the gate pulses present? 

• Replace the phase control card at OXD-AIAI. 
See Caution at the top of column one. 

• Adjust voltages (D-580). 
• See note 1 if applicable. 
• See note 7. 

• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coils between the 
following pins: 

OXD-AIAIGII and OXD-AIAIJll 
OXD-AIAIG13 and OXD-AIAIJ13 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of column one). 

-Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7. 

• Check for ac at the cathode of the failing 
SCRes). 

• Check the failing SCRes) and cabling from 
the phase control card. 

• See note 1 if applicable. 
• See note 7. 

Yes 

~ 
D·641 

• Scope the -4 V SCRs at OXF-HS2 CYZ530, 
YZ586, sheet 6). 

Are both SCRs firing (see D-560)? 

• Scope the gate pulses at OXD-AIAIB07 
(YZ566). 

Are the gate pulses present? 

• Replace the phase control card at OXD-AIAI. 
• See note 1 if applicable. 
• See note 7. 

• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coil between the 
following pins: 

OXD-AIAIG06 and OXD-AIAIJ06 
OXD-AIAIG09 and OXD-AIAIJ09 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIAI. 
(see Caution at the top of column one). 

• See note 1 if applicable. 
• See note 7. 
• Check for ac at the cathode of the failing 

SeRes). 
- Check the failing SCR(s) and cabling from 

the phase control card. 
• See note 1 if applicable. 
• See note 7. 

• Scope the -4 V SCRs at OXF-HS3 (YZ530, 
YZ586, sheet 6). 

********************************************* 
Notes: 
1. Remove the jumper between pins OlD-AICIM07 

and OlD-AICIP08. 
7. Remove the jumper between pins OXD-AIEIG12 

and OXD-AIEIJ08. 
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0-640 Caution: A shorted SCR can damage a phase 
control card (OXD-A1A1), also a defective 
phase control card can damage an SCR (see 
"Testing the SCR for Shorts" on page D-560). 

Are both SCRs firing (see D-560)? 

• Scope the gate pulses at OXD-AIAIBII 
(YZ566). 

Are the gate pulses present? 

• Replace the phase control card at OXD-AIA1 
(see Caution at the top of this column). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7. 

• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coil between the 
following pins: 

OXD-AIAIG02 and OXD-AIAIJ02 
OXD-AIAIG04 and OXD-AIAIJ04 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of this column). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7. 

• Check for ac at the cathode of the failing 
SCRes). 

• Check the failing SCR(s) and cabling from 
the phase control card. 

• See note 1 if applicable. 
.• See note 7. 

• Press POWER OFF. 
• Disconnect the laminar bus lugs at 

OXA-TBl-6,7, and 8 CYZ536, 0-550). 
• Press POWER ON. 

000000 000 000 

Is -4 Vdc present at OXA-TBl-13? 

• Determine which lead causes the 
under-voltage on the -4 V supply by powering 
up after replacing the laminar bus lugs one 
at a time. 

Caution: Isolate the short to a logic board 
by removing the laminar bus or storage 
voltage, jumpers to each board. Before 
r~moving or reinstalling the laminar bus 
jumpers from/to a board, power must be off 
until the jumpers are all off/on. Otherwise, 
the current required by the board assembly 
could exceed the capacity of the board pins 
and burn them off. 

• Isolate to a card by removing cards. 
• See note 1 if applicable. 
• See note 7. 

• Press POWER OFF. 
• Reconnect the laminar bus lugs at 

OXA-TBl-6,7, and 8. 
• Disconnect the laminar bus lugs at 

OXA-TBl-9, 10, 11, and 13. 
• Place a jumper between OXA-TBl-13 and 

OXA-W2-6. 
• Press POWER ON. 

Is -4 Vdc present at OXA-TBl-13? 

• Determine which lead causes the 
under-voltage on the -4 V supply by powering 
up after replacing the laminar bus lugs one 
at a time. 

Caution: Isolate the short to a logic board 
by removing the laminar bus or storage 
voltage jumpers to each board. Before 
removing or reinstalling the laminar bus 
jumpers from/to a board, power must be off 
until the jumpers are all off/on. Otherwise, 
the current required by the board assembly 
could exceed the capacity of the board pins 
and burn them off. 

• Isolate to a card by removing cards. 
• See note 1 if applicable. 
• See note 7. 

0000 00 00 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 0-641 

• Press POWER OFF. 
• Reconnect the laminar bus lugs at OXA-TBl-9, 

10, 11, ar.ad 13. 
• Remove the jumper between OXA-TB1-13 and 

OXA-W2-6. 

• Test for a shorted filter capacito~ (OXF-Cl, 
OXF-C2~ OXF-C9, o~ OXF-CIO). CYZ586 sheet 6) 

DANGER 
Measure the voltage across the capacitor (to 
ensure it has discharged) before touching 
any leads. 

• Remove one capacito~ terminal lead at a 
time. The jumper to the next capacitor must 
be connected to the removed lead by a sc~ew 
and nut, or control of the power supply will 
not be established once the shorted 
capacitor is removed from the circuit. 

• Press POWER ON. 

Is -4 Vdc present at OXA-TBl-13? 

• Replace the shorted capacitor. 
• See note 1 if applicable. 
• See note 7. 

• Press POWER OFF. 
• Reconnect the lead to the capacito~. 

Have all capacitors for this voltage been 
checked? 

• Adjust the -4 V pot on the phase control 
card at OXD-A1Al to increase the voltage 
(see D-580). 

• Replace the phase control card if adjusting 
the pot does not fix it. See Caution at the 
top of column one on this page. 

• Adjust voltages CD-580). 
• Check for open OXF-l1, OXF-l2 and OXF-l3 

chokes (YZ586, sheet 6). 
• See note 1 if applicable. 
• See note 7. 

********************************************* 
Notes: 
1. Remove the jumper between pins OlD-AIC1M07 

and OlD-AICIP08. 
7. Remove the jumper between pins OXD-AIEIG12 

and OXD-AIEIJ08. 

o o 1000 00 00 



00 000000 000000000000000000 

+3.4V UNDERVOL TAGE PROBLEM IN A 
3705-11 POWER-MAINTENANCE FRAME WITH MODIFIED POWER SYSTEM 
ANALYSIS PROCEDURES (MAPs) 

(OXD GATE WITH ONLY TWO OR THREE 
CARDS) 

Caution: A shorted SCR can damage a phase 
control card (OXD-AIAl), also a defective 
phase control card can damage an SCR (see 
"Testing the SCR for Shorts" on page 0-560). 

• Press POWER OFF. 

Note: Frames without storage must have a 
jumper installed between OXO-EIG08 and 
OXD-EIJ08. 

Caution: Remove the FET array cards. 
Possible locations at OXB-Al are J2/J4, 
K2/K4, l2/l4, M2/M4, N2/N4, P2/P4, Q2/Q4, 
and R2/R4. Keep them in order so that each 
may be installed in its original location. 

Is OXH-CP5 tripped (YZ586, sheet 16)1 

• Place a jumper between pins OXD-AIEIG12 and 
OXD-AIEIJ08 (disables the 12 second time 
out) if not already present. 

• Press POWER ON. 

Is 0 Vdc present at OXB-TB2-1? (+3.4 V sense, 
YZ536) 

Is at least +1.0 Vdc present at OXD-A1E1M07 
(drive signal for +3.4 V suppply, YZ551)? 

y~ Caution: Do not short OXD-AIEIM07 to adjacent 
pins. Card damage may occur. 

• Replace the frame sequence card at OXD-A1El. 
• If the problem still exists, replace the 

phase control card at OXD-AIAI instead (see 
Caution at the top of this column). 

• Adjust voltages (D-580). 
• See note 1 if applicable. 
• See notes 3 and 7. 

Is approximately 40 Vac peak-to-peak (15 Vac 
rms) present at cathode of SCR 3 (+3.4 V 
supply input voltage, YZ566)? 

• Check PPB-T3 and the PPB-K2-1 points 
(YZ530). 

• See note 1 if applicable. 
• See notes 3 and 7. 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of this column). 

• Adjust Voltages (D-580). 
• If the problem still exists, check OXH-CP5, 

OXH-L8 choke, SCRs, and T3 instead (YZ586, 
sheet 16). 

• Check circuit. 
• See note 1 if applicable. 
• See notes 3 and 7. 

Is +3.4 Vdc present at OXB-TB2-1? 

• Replace the frame sequence card at OXD-A1El. 
• Check the cabling from OXB-TB2-1 to 

OXD-AIEIM05. . 
• See note 1 if applicable. 
• See notes 3 and 7. 

• Scope the +3.4 V SCRs at the base of OXH-HS8 
(YZ586, sheet 16). 

Are both SCRs firing? (see D-560) 

• Adjust the +3.4 V pot on the phase control 
card at OXO-A1Al to increase the voltage 
(see D-580). 

• Replace the phase control card if adjusting 
the pot does not fix it (see Caution at the 
top of column one). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See notes 3 and 7. 

• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coils between the 
following pins:, 

OXD-AIAlS05 and OXD-AIAIU05, 
OXD-AIAlS07 and OXD-AIAIU07 

Is less than 20 ohms present? (YZ566) 

• Replace the phase control card at OXD-AIA1 
(see Caution at the top of column one). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See notes 3 and 7. 

• Check for ac at the cathode of the failing 
SCR. 

• Check the failing SCR and cabling from the 
phase control card. 

• Check OXH-CP5. 
• See note 1 if applicable. 
• See notes 3 and 7. 

0000 00 00 

• Press POWER OFF. 
• Reset OXH-CP5. 
• Press POWER ON. 

Does OXH-CP5 trip again? 

• Suspect a bad FET array card or a defective 
circuit protector, OXH-CP5. 

• See notes 1 and 7 if applicable. 
• See note 3. 

• Press POWER OFF. 
• Disconnect the storage gate leads at 

OXB-TB2-1 and OXB-T82-2. Be sure that the 
+3.4 V sense lead is still connected to the 
supply voltage (YZ536). 

• Reset OXH-CP5. 
• Press POWER ON. 

Does OXH-CP5 trip again? 

• Check for a shorted board or card in the OXB 
gate. 

• Reconnect the storage gate leads at 
OXB-TB2-1,2. 

• See notes 1 and 7 if applicable. 
• See note 3. 

• Press POWER OFF. 
• Reconnect the storage gate leads at 

OXB-TB2-1,2. 
• Disconnect the leads at OXH-C7(+) and 

OXH-C8(+) (YZ586, sheet 16). 
• Reset OXH-CP5. 
• Press POWER ON. 

Does OXH-CP5 trip again? 

• Check for a shorted capacitor, OXH-C7 or 
OXH-C8. 

• See note~ 1 and 7 if applicable. 
• See note 3. 

• Check for a bad circuit protector, OXH-CP5. 
• Reconnect the leads at OXH-C7(+) and 

OXH-C8(+). 
• See notes 1 and 7 if applicable. 
• See note 3. 

********************************************* 
Notes: 
1. Remove the jumper~between pins 0ID-AIC1M07 

and 01D-AICIP08. 
3. Reinstall the removed FET array cards in 

their original locations. 
7. Remove the jumper between pins OXO-AIEIG12 

and OXD-AIEIJ08. 

3705-11 POWER-MAINTENANCE 0-645 
ANALYSIS PROCEDURES (MAPs) 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

+8.5V UNDERVOLTAGEPROBLEM IN A 
FRAME WITH MODIFIED POWER SYSTEM 
(OXD GATE WITH ONLY TWO OR THREE· 
CARDS) 

00 

Caution: A·shorted SCR can damage a phase 
control card, also a defective phase control 
card can damage an SCR (see "Testing the SCR 
for Shorts" on page 0-560). 

• Press POWER OFF. 

Caution: Remove the FET array cards. 
Possible locations at OXB-Al are J2/J4, 
K2/K4, l2/l4, M2/M4, N2/N4, P2/P4, Q2/Q4, 
and R2/R4. Keep them in order so that each 
may be installed in its original location. 

Is OXH-CP4 tripped (YZ586, sheet 16)1 

• Place a jumper between pins OXD-AIEIG12 and 
QXD-AIEIJC8 (disables the 12 second time 
out) if not already present. 

• Place a jumper from OXD-AIEIG09 to ground. 
• Press POWER ON. 

Is 0 Vdc present at OXB-TB2-3 (+8.5 V sense, 
YZ536)? 

Is +8.5 Vdc present at OXB-TB2-3? 

• Replace the frame sequence card at OXD-AIE1. 
• See note 1 if applicable. 
o See notes 3, 7, and 8. 

• Scope the +8.5 V SCRs at the base of OXH-HS4 
(YZ586, sheet 16). 

Are both SCRs firing (see 0-560)1 

• Adjust the +8.5 V pot on the phase control 
card at OXO-A1Al to increase the voltage 
(see D-580). 

• Replace the phase control card ~t ~XD-AIAI 
if adjusting the pot does not flX lt (see 
Caution at the top of this column). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See notes 3, 7, and 8~ 

000000 000000 

• Press POWER OFF. 
• Reset OXH-CP4. 
• Press POWER ON. 

Does OXH-CP4 trip again? 

• Suspect a bad FET array card or a defective 
circuit protector, OXH-CP4. 

• See notes 1 and 7 if applicable. 
• See note 3. 

• Press POWER OFF. 
• Disconnect the storage gate leads at 

OXB-TB2-3 and OXB-TB2-4. Be sure that the 
+8.5 V sense lead is still connected to the 
supply voltage (YZ536, D-550). 

• Reset OXH-CP4. 
• Press POWER ON. 

Does OXH-CP4 trip again? 

• Check for a shorted board or card in the OXB 
gate. 

• Reconnect the storage gate leads at 
OXB-TB2-3,4. 

• See notes 1 and 7 if applicable. 
• See note 3. 

• Press POWER OFF. 
• Reconnect the storage gate leads at 

OXB-TB2-3,4. 
• Disconnect the lead at OXH-C6(+) (YZ586, 

sheet 16). 
• Reset OXH-CP4. 
• Press POWER ON. 

Does OXH-CP4 trip again? 

• Replace the shorted capacitor, OXH-C6. 
• See notes 1 and 7 if applicable. 
• See note 3. 

• Check for a bad circuit protector, OXH-CP4. 
• Reconnect the lead at OXH-C6(+). 
• See notes 1 and 7 if applicable. 
• See note 3. 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 0-650 

• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coils between the 
following pins! 

OXD-AIAIS09 ano OXD-AIAIU09 
OXD-AIAISIO and OXD-AIAIUIO 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIA1 
(see Caution at the top of column one). 

• Adjust voltages (D-580). 
• See note 1 if applicable. 
• See notes 3, 7, and 8 . 

• Check for ac at the cathode of the failing 
SCR. 

• Check the failing SCR and cabling from the 
phase control card. 

• See note 1 if applicable. 
• See notes 3, 7, and 8. 

Is at least +1.0 Vdc present at OXD-A1EIM02 
(drive signal for +8.5 V supply, YZ551)? 

Caution: Do not short OXO-A1E1M02 to adjacent 
pins. Card damage may occur. 

• Replace the frame sequence card at OXD-AIEI. 
• If the problem still exists, replace the 

phase control card at OXD-AIAI instead (see 
Caution at the top of column one). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See notes 3, 7, and 8. 

Is approximately 40 Vac peak-to-peak (15 Vac 
rms) present at OXD-AIAlS13 (+8.5 V supply 
input voltage)? 

• Check PPB-T3 and the PPB-K2-3 points 
(YZ530). 

• See note 1 if applicable. 
• See notes 3, 7, and 8. 

• Replace the phase control card at DXD-AIAI 
(see Caution at the top of column one). 

• Adjust voltages (0-580). 
• If the problem still exists, check OXH-CP4, 

OXH-l7 choke and SCRs instead (YZ586, sheet 
16 ). 

• Check circuit. 
• See note 1 if applicable. 
• See notes 3, 7, and 8. 

********************************************* 
Notes: 
1. Remove the jumper between pins OlD-AIC1M07 

and OlD-AICIP08. 
3. Reinstall the removed FET array cards in 

their original locations. 
7. Remove the jumper between pins OXD-AIEIG12 

and OXD-AIEIJ08. 
8. Remove the jumper at pin OXD-A1EIG09. 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

+6V UNDERVOLTAGE PROBLEM IN A 
FRAME WITH MODIFIED POWER SYSTEM 
(OXD GATE WITH ONLY TWO 013 THREE 
CARDS) 

Caution: A shorted SCR can damage a phase 
control card (OXD-AIAl), also a defective 
phase control card can damage an SCR (see 
"Testing the SCR for Shorts" on page D-560). 

Is OXF-CPl tripped CYZ586, sheet 4)? 

- Press POWER OFF. 
- Place a jumper between pins OXD-AIEIG12 and 

OXD-AIEIJ08 (disables the 12 second time 
out) if not already present. 

- Press POWER ON. 

Is 0 Vdc present at OXA-TBl-12 (+6 V sense, 
YZ536)? 

Is at least +1.0 Vdc present at OXD-AIEIM04 
(drive signal for +6 V supply)? Caution: Do 
not short OXD-AIEIM04 to adjacent pins. Card 
damage may occur. 

• Replace the frame sequence card at OXD-AIEI. 
• If the problem still exists, replace the 

phase control card at OXD-AIAI instead (see 
Caution at the top of this column). 

• Adjust voltages (D-580). 
• Check circuit. 
• See note 1 if applicable. 
• See note 7. 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of this column). 

• Adjust voltages (D-580). 
• If the problem still exists, check OXF-CPl, 

OXF-l4 choke, SCRs, and T3 instead (YZ586, 
sheet 6). 

• See note 1 if applicable. 
• See note 7. 

Is +6 Vdc present at OXA-TBl-12? 

• Replace the frame sequence card at OXD-A1E1. 
- Check the cabling to OXD-AIEIP02 (YZ529). 
• See note 1 if applicable. 
- See note 7. . 

• Press POWER OFF. 
• Disconnect the laminar bus lugs at QXA-TBl-5 

and OXA-TBl-12 (YZ536, D-550). 
- Reset OXF-CPl. 
- Press POWER ON. 

Does OXF-CPl trip again? 

• Determine which lead causes the circuit 
protector to trip by powering up after 
replacing the laminar bus lugs one at a 
time. 

CAUTION 
Isolate the short to a logic board by 
removing the laminar bus jumpers to each 
board. Before removing or reinstalling the 
laminar bus jumpers from/to a board, power 
must be off until the jumpers are all 
off/on. Otherwise, the current required by 
the board assembly could exceed the capacity 
of the board pins and burn them off. 

- Isolate to a card by removing cards. 
- See notes 1 and 7 if applicable. 

- Press POWER OFF. 
- Reconnect the laminar bus lugs at OXA-TBl-5 

and OXA-TBl-12. 
• Disconnect the lead at OXF-C3(+) (YZ586, 

sheet 6). 
• Reset OXF-CPl. 
• Press POWER ON. 

Does OXF-CPl trip again? 

• Replace the shorted capacitor, OXF-C3. 
- See notes 1 and 7 if applicable. 

• Check for a bad circuit protector, OXF-CP1. 
• Reconnect the lead at OXF-C3(+). 
- See notes 1 and 7 if applicable. 

-

.. 

- Scope the +6 V SCRs at the base of OXF-HS7 
(YZ586, sheet 6) 

Are both SCRs tiring (see D-560)1 

• Ad5ust the +6 V pot on the phase control 
card at OXO-AIAI to increase the voltage 
(see D-580). 

• Replace the phase control card if adjusting 
the pot does not fix it (see Caution at the 
top of column one). 

• Adjust voltages (D-580). 
• See note 1 if applicable. 
• See note 7. 

- Press POWER OFF. 
-Measure the resistance of the pulse 

transformer secondary coils between the 
following pins:, . 

- QXD-AIAIG07 and OXD-AIAIJ07, 
• OXD-AIAIG08 and OXD-AIAIJ08 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of column one). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7 • 

• Check for ac at the cathode of the failing 
SCR. 

- Check the failing SCR and cabling from the 
phase control card. 

- See note 1 if applicable . 
- See note 7. 

********************************************* 
Notes: 
1. Remove the jumper between pins 010-Al~lM07 

and OlD-AICIP08. 
7. Remove the jumper between pins OXD-AIEIG12 

and OXD-AIEIJ08. 

3705-11 POWER-MAINTENANCE 0-655 
ANALYSIS PROCEDURES (MAPs) 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

-12V UNDERVOLTAGE PROBLEM IN A 
FRAME WITH MODIFIED POWER SYSTEM 
(OXD GATE WITH ONLY TWO OR THREE 
CARDS) 

0",,0, , " 

Caution: A shorted SCR can damage a phase 
control card (OXD-AIAl), and a defective phase 
control card can damage an SCR (see "Testing 
the SCR for Shorts" on page D-560). 

Is OXF-CP2 tripped (YZ586, sheet 6)? 

• Press POWER OFF. 
• Place a jumper between pins OXD-AIEIG12 and 

OXD-AIEIJ08 (disables the 12 second time 
out) if not already present. 

• Press POWER ON. 

Is 0 Vdc present at OXA-TB1-3 (-12 V sense, 
YZ536)? 

Is at least 1.0 Vdc present at OXD-AlElM13 
Cdrive signal for ~12 V supply)? 

Yes Caution: Do not short OXD-AIEIM13 to adjacent 
pins; card damage may occur. 

• Replace the frame sequence card at OXD-AIEI. 
• If the problem still exists, replace the 

phase control card at OXD-AIAI instead (see 
Caution at the top of this column). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See not~ 7. 
• Replace the phase control card at OXD-AIA1 

(see Caution at the top of this column). 
• Adjust voltages CD-SSO). 
• If the problem still exists, check OXF-CP2, 

OXF-l5 choke, SCRs, and T3 instead (YZ586, 
sheet 6). 

• Check circuit. 
• See note 1 if applicable. 
• See note 7. 

Is -12 Vdc present at OXA-TBI-3? 

• Replace the frame sequence card at OXD-AIEI. 
• Check the cabling to O~D-AIEIP07 (YZ529). 
• See note 1 if applicable. 
• See note 7. 

0""', 0 0, 0",,' 0' 0", rI II I') I 

• Press POWER OFF. 
o Disconnect the laminar bus lugs at OXA-TBl-3 

and OXA-TBl-4 (YZ536, D-550). 
• Reset OXF-CP2. 
• Press POWER ON. 

Does OXF-CP2 trip again? 

• Determine which lead causes the circuit 
protector to trip by powering up after 
replacing the laminar bus lugs one at a 
time. 

CAUTION 
Isolate the short to a logic board by 
removing the laminar bus jumpers to each 
board. Before removing or reinstalling the 
laminar bus jumpers from/to a board, power 
must be off until the jumpers are all 
off/on. Otherwise, the current required by 
the board assembly could exceed the capacity 
of the board pins and burn them off. 

• Isolate to a card by removing cards. 
• See notes 1 and 7 if applicable. 

• Press POWER OFF. 
• Reconnect the laminar bus lugs at OXA-TB1-3 

and OXA-TB1-4. 
• Disconnect the lead at QXF-C4(+). 
• Reset OXF-CP2. 
• Press POWER ON. 

Does OXF-CP2 trip again (YZ586, sheet 6)? 

• Replace the shorted capacitor, OXF-C4. 
• See notes 1 and 7 if applicable. 

• Check for a bad circuit protector, OXF-CP2. 
o Reconnect the lead at OXF-C4(+). 
• See notes 1 and 7 if applicable. 

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 

3705-11 POWER-MAINTENANCE D 
ANALYSIS PROCEDURES (MAPs) -660 

• Scope the -12 V SCRs at the base of QXF-HS5 
(YZ586, sheet 6) . 

Are both SCRs firing (see D-560)? 

• Adjust the -12 V pot on the phase control 
card at OXD-AIAI to increase the voltage 
(see D-580). 

• Replace the phase control card if adjusting 
the pot does not fix it (see Caution at the 
top of column one). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7. 
• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coils between the 
following pins: 

OXO-AIAIG03 and OXD-AIA1J03 
OXO-AIAIG05 and OXD-AlAlJ05 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIA1 
(see Caution at the top of column one). 

• Adjust voltages (0-580) • 
• See note 1 if applicable. 
• See note 7. 

• Check for ac at the cathode of the failing 
SeRe 

• Check the failing SCR and cabling from the 
phase control card. 

• See note 1 if applicable. 
• See note 7. 

********************************************* 
Hotes: 
1. Remove the jumper between pins OlD-AICIM07 

and OlD-AICIP08. 
7. Remove the jumper between pins OXD-AIEIG12 

and OXD-AIEIJ08. 
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3705-11 POWER-MAINTENANCE 
ANALYSIS PROCEDURES (MAPs) 

+12V UNDERVOLTAGE PROBLEM IN A 
FRAME WITH MODIFIED POWER SYSTEM 
(OXD GATE WITH ONLY TWOOR THREE 
CARDS) 

Caution: A shorted SCR can damage a phase 
control card (OXO-AIAl), and a defective phase 
control card can damage an SCR (see "Testing 
the SCR for Shorts" on page D-560). 

Is OXF-CP3 tripped (YZ586, sheet 6)1 

• Press POWER OFF. 
• Place a jumper between pins OXD-AIEIG12 and 

OXD-AIEIJ08 (disables the 12 second time 
out) if not already present. 

• Press POWER ON. 

Is 0 Vdc present at OXA-TBI-14 (+12 V sense, 
YZ536)? 

Is approximately 40 Vac peak-to-peak (15 Vac 
rms) present at the cathode of SCR 5 (YZ586~ 
sheet 5)? 

• Check PPB-T3 and cabling to SCR 5. 
• See note 1 if applicable. 
• See note 7. 

Is at least +1.0 Vdc present atOXD-AIEIPll 
(drive signal for +12 V supply)? 

Caution: Do not short OXD-AIEIP11 to adjacent 
pins; card damage may occur. 

• Replace the frame sequence card at OXD-AIE1. 
• If the problem still exists, replace the 

phase control card at OXD-AIAI (see Caution 
at the top of this column). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7. 

• Check Diode 1 between OXA-TB1-1 and 
OXA-TBl-14 (YZ536, sheet 1). If the diode 
is good, replace the phase control card at 
OXD-AIAI. (see Caution at the top of this 
column). 

• Adjust voltages (D-S80). 
• If the problem still exists, check OXF-CP3, 

OXF-l6 choke, SCRs, and T3 instead (YZS86, 
sheet 6). 

• Check the circuit. 
• See note 1 if applicable. 
• See note 7. 

• P~ess POWER OFF. 
• Disconnect the laminar bus lugs at OXA-TB1-l 

and OXA-TB1-2 (YZ536, D-550). 
• Reset OXF-CP3. 
• Press POWER ON. 

Does OXF-CP3 trip again? 

• Determine which lead causes the circuit 
protector to trip by powering up after 
replacing the laminar bus lugs one at a 
time. 

CAUTION 
Isolate the short to a logic board by 
removing the laminar bus jumpers to each 
board. Before removing or reinstalling the 
laminar bus jumpers from/to a board, power 
must be off until the jumpers are all 
off/on. Otherwise, the current required by 
the board assembly could exceed the capacity 
of the board pins and burn them off. 

• Isolate to a card by removing cards. 
• See notes 1 and 7 if applicable. 

• Press POWER OFF. 
• Reconnect the laminar bus lugs at GXA-TBl-1 

and OXA-TBl-2. 
• Disconnect the lead at OXF-C5(+) (YZ586, 

sheet 6). 
• Reset OXF-CP3. 
• Press POWER ON. 

Does OXF-CP3 trip again? 

• Replace the shorted capacitor, OXF-C5. 
• See notes 1 and 7 if applicable. 

• Check for a bad circuit protector, OXF-CP3. 
• Reconnect the lead at OXF-CS(+). 
• See notes 1 and 7 if applicable. 

Is +12 Vdc present at OXA-TBl-l? 

• Replace the frame sequence card at OXD-AIE1. 
• Check the cabling to GXD-AIEIM03 (YZ529). 
• See note 1 if applicable. 
• See note 7. 

• Scope the +12 V SCRs at the base of OXF-HS6 
(YZ586, sheet 6). 

Are both SCRs firing (see 0-560)? 

• Adjust the +12 V pot on the phase control 
card at OXD-AIAI to increase the voltage 
(see 0-580). 

• Replace the phase control card if adjusting 
the pot does not fix it. (see Caution at 
the top of column one). 

• Adjust voltages (D-S80). 
• See note 1 if applicable. 
• See note 7. 

• Press POWER OFF. 
• Measure the resistance of the pulse 

transformer secondary coils between the 
following pins: 

OXD-AIAIGIO and OXD-AIAIJIO 
OXD-AIAIG12 and OXD-AIAIJ12 

Is less than 20 ohms present (YZ566)? 

• Replace the phase control card at OXD-AIAI 
(see Caution at the top of column one). 

• Adjust voltages (0-580). 
• See note 1 if applicable. 
• See note 7. 

• Check for ac at the cathode of the failing 
SeR. 

• Check the failing SCR and cabling from the 
phase control card. 

• See note lif applicable. 
• See note 7. 

********************************************* 
Notes: 
1. Remove the jumper between pins OlD-AICIM07 

and 01D-A1CIP08. 
7. Remove the jumper between pins OXD-AIEIG12 

and GXD-AIEIJ08. 

3705·11 POWER-MAINTENANCE 0 665 
ANALYSIS PROCEDURES (MAPs) -

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 



3705-11 POWE R-MAINTENANCE 
ANALYSIS PROCDURES (MAPs) 

OVERVOLTAGE PROBLEM IN A FRAME 
WITH MODIFIED POWER SYSTEM (OXD 
GATE WITH ONLY TWO OR THREE CARDS) 

Caution: A shorted SCR can damage a phase 
control card (OXD-AIA2), and a defective phase 
control card can damage an SCR (see "Testing 
the SCR for Shorts" on page D-560). 

• Press POWER OFF. 
• Check the CBs for the failing power supply 

(YZ586, sheet 6 and 16). 

Are any CBs tripped? 

• Check the voltage distribution for an 
intermittent short (YZ536, D-550). 

• Check for faulty CBs. 
• See notes 1 and 7 if applicable. 

• Press POWER ON. 

Does the 3705 power on now? 

• *The over-voltage condition has disappeared. 
• Check the voltage distribution for an 

intermittent loss of load (loose 'screws o~ 
connection, YZ536, 0-550). 

• See notes 1 and 7 if applicable. 

• Adjust the pot on the phase control card 
corresponding to the supply with the 
overvoltage condition (see D-580). 

• If the problem still exists, replace the 
frame sequence card at OXO-A1El. 

• Press POWER ON. 

Does the 3705 power on now? 

• *The problem has been corrected by replacing 
the frame sequence card. 

• See notes 1 and 7 if applicable. 

Yes 

00 000000 o o 0000 

• *The frame sequence card was not the faulty 
component. 

Are any over-voltage lights on at the OXO 
gate? 

• *The over-voltage condition has disappeared. 
• Check the LEOs on the OXD gate to determine 

any other power supply failures (refer to 
FAULT INDICATORS on page 0-520). 

• Replace the phase control card at OXD-AlAl 
(see Caution at the top of column one). 

• Adjust voltage (0-580). 
• Press POWER ON. 

Does the 3705 power on now? 

• *The problem has been corrected by replacing 
the phase control card. 

• See notes 1 and 7 if applicable. 

• *The phase control card was not the faulty 
component. 

Are any over-voltage lights on at the OXD 
gate? 

• *The over-voltage condition has disappeared. 
• Check the LEOs on the OXO gate to determine 

any other power supply failures (refer to 
FAULT INDICATORS on page D-520). 

• Check the voltage distribution for an 
intermittent loss of load (Loose screws or 
connections, YZ536, 0-550). 

• See notes 1 and 7 if applicable. 

********************************************* 

Notes: 
1. Remove the jumper between pins OlD-A1CIM07 

and OlD-A1CIP08 . 
7. Remove the jumper between pins OXD-AIEIG12 

and OXD-AIElJ08. 

000000000 o 
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3705-1 PHYSICAL LOCATIONS 

See logic pages YZ301 sheets 1 -13 
for physical location details not shown 
on this page. 

, 

S/360 
S/370 

2 

Terminator Asserribl ies 
BUS TAG 

P /N 5440649 P /N 5440650 
PIN 2282675 PIN 2282676 

\'..S~ 
,~" 

Pin side of fixed connector 
for BUS IN and TAG IN 

8 

13 

o 

Pin side of fixed connector for 
BUS OUT and TAG OUT 

CABLE 
PIN 5353920 
PIN 5466456 

( II@I \OXT-A1 @II I@ OXU·A1 ~I 
\ 

( 

I/O PANE L 
See C·130 
or C-140 

CONTROL 
PANEL 
See '-000 

LOGIC 
GATE 

"- "-
1 BUS OUT 1 

2 BUSIN 2 

3 TAG OUT 3 

4 TAGIN 4 

A B 

BUS OUT 

BUSIN 

TAG OUT 

TAG IN 

A B 

!}i\:::::::.:·· 

OXB 

OXT/OXU 
CHANNEL 
BRKT'S 

CHANNEL INTERFACE A CHANNELINTERFACE B 

(Connector Side) 

EPO PANEL 

J4 J3 J2 J1 

0 0 0 0 CONTROL BOARD GATE 
J8 J7 J6 J5 

~~ 
~[2J 

8JDJ 

o o 

BASIC 
STORAGE 
MODULES 
See 7-010 

DDD 
'0 0 0 0 

I NOTE: USED IN BASIC FRAME ONLY 

(Connector Side) 

II I ::Ii!iill 

o o 

TB2 

o 

OX-TS2 

o o o o 0 

OXA-Xl Board = Type 1 LIB 
OXA-X2 Board = Type 2 LIB 
OXA-X3 Board = Type 3 LIB 
OXA-X4 Board = Type 4 LI B 
01 A-X5 Board = Type 5 II B 
OXA-X6 Board = Type 6 LIB 
OXA-X7 Board = Type 7 LIB 
OXA-X8 Board = Type 8 LIB 
OXA-X9 Board = Type 9 LIB 
OXA-Wl Board = Type lOll B 
01 A-W2 Board = Type 11 LIB 
OXA-W3 Board = Type 12 LIB 

XF 

2 

3 

4 

l
CAPACITOR 
PANEL 

STORAGE 
(" Aw.-H-4---:--t---tt+-- TH E R M ISTO R 

See D-OOO for power 
supply details 

CHOKE L 1 

Scope Synchronization Pin No.1 
(01 A-B3M2P10) 
Scope Synchronization Pin No.2 
(01 A-B3M2P13) 

Diskette Controller with or without 
Type 1 Communication Scanner-Note 1 

I I 

o o o o • o o 

LOGIC GATE-01A 

A B 

A V 
2 Al B1 

LIB position 2 LI B position 3 

5 

A2 B2 
LIB position 1 LIB position 4 2 

A3 B3 

Type 2 Scanner Central Control 
Unit and Type 2 

3 

Attachment Base 

A4 
Type 1 Scanner 84 

Type 1, Type 2, Type 3, Central Control 
or Type 4 Channel Unit 

4 

o o o o o 
LOGIC GATE-OXA 

A B 

A V 
2 

5 

A1 
LIB position 2 

A2 
LI B position 1 

A3 
Type 2 Scanner 
Type 3 Scanner-

E3 board 

A4 
Type 2, Type 3, or 

Type 4 Channel 
Adapter. First expan-

81 
UB position 3 

82 
Type 3 Scanner-

E2 board 
LI B position 4 

B3 
1I B position 5 

w/Type 2 Scanner 
LI 8 position 4 

w/Type 3 Scanner 

B4 
LI B position 6 

w/Type 2 Scanner 

o 

Adapter 

CARD SIDE 

~r-____ Si_o_n_fr_am __ e_O~_:_:_D_S_'D_E _____________ ~-r~l 

.•.. 

l I J2 

BASIC FRAME 

LOGIC GATE-OXA 

v 

81 Al 

A 
2 

Laminar Bus #1 5 

82 

83 x 
x 

B4 

A2 

I 

OXA-W14-t-

A3 

Laminar Bus #2 

A4 

_~ Type 1 Channel Adapter and 
Y 4 -I Type 1 Communication Scanner 

Z4 = Type 2 Channel Adapter 

OXA-Wl 

EXPANSION FRAME 

GND 

t§J 

(D1 ) 

13 'Q. IQI 
14 I~J !§J 

15 (9) (§/ 
16 (91 191 

17 f§t I§J 
18 @ (§i 

1 
2 
3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

00 

19 '9' t§I 
20 lij. IP' 
21 '§J I§, 
22 'P/ 19' 
23 ,0, I§: 
24 1§, Igl 

D C 

lel ) 
VIEW A·A 

1 
2 
3 
4 
5 
6 

OXA-TB1 

OXA-W2 

7 
8 
9 

10 
11 
12 

-4 VOLT 
SHUNT 

o 

W4 = Type 3 Channel Adapter 

E4 = Type 4 Channel Adapter 
3705-1 PHYSICAL LOCATION E-OOO 
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TOOLS AND TEST EQUIPMENT 

A. Special tools, test equipment, and maintenance supplies 
to be shipped with the 3705: 

PIN Description 

Thermometer 
"y" Jumper 

Jumper 

5392366 (3705-1 only) 

1770810 
1770811 

Test Block 1770812 

B. Test equipment and non-technology related tools required 
for the 3705: 

1. Test equipment 

PIN Description Quantity 

454550 454 Tektronix * Scope 

or 
453047 453 Tektronix * Scope 

453585 Digitec **251 or 266 Meter 

453545 db Meter 

5851882 MST 1 CE Indicator 

Latch Card 

2. Tools 

PIN Description Quantity 

453631 Microfiche Viewer 

5801645 Back Panel I ndicator Card 

C. Technology related tools 

Refer to Tools and Test Equipment TSL No. 43 and to the 

Mono/ithic System Techn%gy, Packaging, Too/s, Wiring 
Change Procedure, SY22-6739 for tool requirements of the 

IBM 3705. Some of these tools may not be part of the normal 

maintenance package and should not be ordered by the Branch 
Office. 

* Trademark of Tektronix, Inc. 
H Trademark of United Systems Corporation 

o o o o o o o 

PREVENTIVE MAINTENANCE 

UNIT FREQ CHECK ·WHEN CHECKED 

1. Check all voltages At installation 

2. Tighten all screw type At installation and 6 
connections of power months after installation 

system 

3. Check indicators On each call 

1 6 4. Check cooling fans Determined by the 
operati ng envi ronment 

5. Check air filters 

2 12 6. Check line cord, plug, Every 12 months 

terminals, and grounding 

7. Scope all SCRs Every 12 months 

() o o o i,f"'), f'''\\ 'Q " / 
I,'l_ " 

TOOLS & TEST EQUIPMENT/PREVENTIVE 
MAINTENANCE 

(f)1 rf""'i 1-)' r (f''')\ 
',,",- / ""- Y ''\_> \ 

'- ./ Y 

E-010 

0 rf-")'. 
'0.. / t 'I" \J __ J/ 
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3705-11 PHYSICAL LOCATtONS 

0000 
(BASIC FRAME OF MODELS E-L AND FI RST ExaANSION FRAME OF MODELS E-H) 

I 
The location and types of power suppiy conponants in a 3705-11 depend upon 
the number of cards installed in the 01 D power control gate. For physical 
location details and other information not shown on this page, See NOTES 2 and 3. ~~~~ f EG ASSM 

2 

CHANNEL 
INTERFACE A 
01S-B1 
BASIC FRAME 
(Connector Side) 

CHANNEL 
INTERFACE A 
02S-B4 
EXPANSION 
FRAME 
(Connector Side) 

R STU 

Pin side, of fixed connector 
for BUS IN and TAG IN 

B G 

13 2 

o J 

Pin side of fixed connector for 
BUS OUT and TAG OUT 

13 

CHANNEL INTERFACE A CHANNEL INTERFACE B 

(Connector Side) 

EPO PANEL 

J4 J3 J2 J1 

0 0 0 0 
J8 J7 J6 J5 

DDD [§]~ [IJ[IJ 
0C!J 

0 0 0 0 

(Connector Side) 

OXT/OXU 
CHANNEL 
BRKT'S 

EPa PANEL 
E 

24V 

I/O PANEL 
See C-130 
or C-140 

CONTROL PNL 
NOTE 

CONTROL' BOARD GATE 

NOTES: 
1. USED IN BASIC FRAME ONLY. 
2. FOR A 3705-11 WITH MORE THAN THREE CARDS 

INSTALLED IN THE OXD POWER CONTROL GATE, 
REFER TO D-300 IN THIS MANUAL AND lOGIC PAGES 
YZ301, SHEETS 1-17. 
FOR A 3705-11 WITH ONLY TWO OR THREE CARDS IN 
THE OXD POWER CONTROL GATE. REFER TO D-505 
IN THIS MANUAL AND LOGIC PAGE YZ586, SHEETS 1-17. 

3. PHYSICAL LOCATIONS FOR THE FIRST EXPANSION 
FRAME OF MODELS J-L ARE SHOWN ON E-021. 

5/360 
5/370 

Terminator Assemblies 

BUS TAG 
PIN 5440649 PIN 5440650 
PIN 2282675 PIN 2282676 

CABLE 
PIN 5353920 
PIN 5466456 

OX-TS2 

RPl DISKETTE DRIVE 
AND DISKETTE POWER 
SUPPLY 

1 

2 

3 

4 

/ 
I 

TB2 

TBl 

4-~::"'-.;.r;+-- X FM R 
T4 

~ 
A 
2 

5 

/ 

See E-030 for the feature board locations for 
all possible configurations. 

LOGIC GATE-OXA 

A B / 
V 

A1 B1 

A2 B2 

.A3 B3 

A4 
B4 

V:; , 

~ CARD SIDE 

lOGIC GATE-OXA 

OX-TS1 '~ / ?:- u 

V A 
2 

B1 A1 

OXA-X1 Board:; Type 1 LIB 
OXA-X2 Board:; Type 2 LI B 
OXA-X3 Board:; Type 3 LIB 
OXA-X4 Board:; Type 4 LIB 
01A-X5 Board = Type 5 LIB 
OXA-X6 Board:: Type 6 LIB 
OXA-X7 Board:; Type 7 LI B 
OXA-X8 Board = Type 8 LIB 
OXA-X9 Board = Type 9 LIB 
OXA-W1 Board == Type 10 LIB 
01A-W2 Board = Type 11 LIB 
OXA-W3 Board = Type 12 LIB 

OXA-Wl 

13 (§. ,g, 
14 .§) c§J 2 
15 @I CPI 3 
16 @ 10J 4 
17 (9 I~ .5 
18 @ c§J 6 

2 
3 
4 
5 
6 

7 
GND 

8 
9 

@J 10 
11 
12 
13 
14 

OXA-TBl 

OXA-W2 

Laminar Bus #1 5 

, See D-300 for power :\:l:: supply details 

:: i::~ 
:. Scope Syncbronization Pin No. 1 ill;l::~ 

(01 A-B3M2P1 0) .. ~t\\i:}: 
Scope Synchronization Pin No.2 ,Wl 
(01 A-B3M2P13) 

X 

::::;::::::':::.X 

:: .... ~:. 

• 

B2 

B3 

B4 

A2 r!f 
I 

OX,l\-W1 ~ 

A3 1 
I 

Laminar Bus #2 'A ~I 

A4 

:~l1 
.:llW 

~ 

{ 

V 

19 19' 
20 (9' 
21 IQJ 

22 @ 
23 IOJ 
241§1 

@ 
cg, 
rQl 
@ 
IQI 
r§1 

7 
8 
9 

10 
11 
12 

\ 
may be installed 
in some 3705·1 Is 

PIN SIDE 
. ... ::. 

~\W-l=~~~~: ~ g::~~n~c~~~~rSa~~ner 
(C1) 

VIEW A-A 

Z4 = Type 2 Channel Adapter 

W4 = Type 3 Channel Adapter 

E4= Type 4 Channel Adapter 

3705-11 PHYSICAL LOCATIONS E 020 
(BASIC FRAME OF MODELS E-L AND FIRST EXPANSION FRAME OF MODELS E-HI -

TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 
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00000000000000000000 
3705-11 PHYSICAL LOCATfbNS" 
(FIRST EXPANSION FRAME OF MODELS J-L ONLY) 
The location and types of power supply components in a 3705-11 depend 
upon the number of cards installed in the OXD power contol gate. For 
physical location details and other information not shown on this page, See NOTE. 

R STU 
CHANNEL 
INTERFACE A 
02S-84 
EXPANSION 

~ ~ ~~ 
2 :::> _0 

2:::> _0 
Cl)CI)(!)(!) 

r:::>:::><C<C1j a:l1Xl~1-FRAME 
(Connector Side) 

I ------~ ----n ~uu-B--ul! 

2 

Pin side of fixed connector 
for BUS IN and TAG IN 

B G 

13 2 

o 

Pin side of fixed connector for 
BUS OUT and TAG OUT 

13 

CHANNEL INTERFACE A CHANNEL INTERFACE 8 

(Connector Side) 

02T/02U 
CHANNEL 
BRKT'S 

I/O PANEL 
See C-130 
or C-140 

CONTROL BOARD GATE 

NOTE: FOR A 3705-11 WITH MORE THAN TWO CARDS INSTALLED 
IN THE 02D POWER CONTROL GATE, REFER TO D-300 IN 
THIS MANUAL AND LOGIC PAGE YZ301, SHEETS 1-17. 

FOR A 3705-11 WITH ONLY TWO CARDS INSTALLED IN THE 
02D POWER CONTOL GATE' REFER TO D-505 IN THIS MANUAL 
AND LOGIC PAGE YZ586, SHEETS 1-17. 

+8.5 V R EGASSM • 

XFMR 
T3 

02-TS2 

TB2 

TB2 

TBl 

..... -r='-ii-t;--- X FM R 

02G 

See D-301 for power 
supply details (SEE NOTE) 

T4 

', ... "'['1 '''d'·''''f·';'·N'h'ifdFi ". 
, .s·· 

0000000000 00 00 

~ 
A 
2 

1 

5 

2 

3 

4 

/ 
I 

L 

See E-030 for the feature board locations for 
all possible configurations. 

LOGIC GATE-02A 

A B / 
V 

A1 B1 

A2 B2 

A3 B3 

A4 
B4 

CARD SIDE ~ ~ 
LOGIC GATE-02A 

02-TS1 r / ?:- u 

V A 
2 

B1 A1 

02A-X 1 Board = Type 1 LI B 
02A-X2 Board = Type 2 LI B 
02A-X3 Board = Type 3 LI B 
02A-X4 Board = Type 4 LI B 
02A-X6 Board = Type 6 LI B 
02A-X7 Board = Type 7 LI B 
02A-X8 Board = Type 8 LI B 
02A-X9 Board = Type 9 LIB 
02A-W1 Board = Type 10 LI B 
02A-W3 Board = Type 12 LI B 

02A-W1 

13 r§l l§) 1 
14 '§J r§, 2 
15 @I cQJ 3 
16 I§I 101 4 
17 fiJI r~ 5 
18 t§J c§I 6 

1 

2 
3 
4 
5 
6 
? 

GND 
8 
9 '§, 10 

11 
12 
13 
14 

02A-TB1 

'02A-W2 

Laminar Bus #1 5 

B2 

B3 

B4 

III 

A2 
~? 

W~ 
r 

02A-W1 ~ 

A3 I 
I 

Laminar Bus #2-
I 

~l r( 

A4 

:~i; V .:~m: 
.. :::: 

PIN SIDE :ll~i 

Z4 = Type 2 Channel Adapter 

W4 = Type 3 Channel Adapter 

E4 = Type 4 Channel Adapter 

3705-11 PHYSICAL LOCATIONS 

19 r9' tQI 

20 rg' (pJ 
21 t§J 'P' 
22 I§J @ 
23 'pJ 101 
24 @ r§1 

(C1 ) 
VIEW A-A 

7 
8 
9 

10 
11 
12 

(FIRST EXPANSION FRAME OF MODELS J-L ONLY 

may be installed 
in some 3705-115 

E-021 
TNL SY27-1253 (3 OCT 1980) to SY27-0107-6 
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13705-11 FEATURE BOARD LOCATIONS 

3706 (Expansion Frame) 
02A-XX 

LlB2 LlB3 

A1 , B1 A1 

LIB 1 
(1 ) Type 3 Scanner (E2) 
(2) LlB4 

A2 B2 A2 

• Type 2 Scanner (1) LIB 4 - if type 3 Scanner 
• Type 3 Scanner (E3) (2) LI B 5 - if type 2 Scanner 

A3 
. 

B3 A3 

• CA #4 (CA4)- four CA4s D 
• CA #3 (CA4) - three CA4s, no RPL, and LIB 3 

is not in the 3705 EJ (1). CA #3 (CA4) - four CA4s D • CA #3 (CA4) - three CA4s, no RPL, and LIB 3 .CA #2 (CA4) - RPL and three CA4s1i1 
is in the 37050 • CA #2 (CA4) - three CA4s, no RPL and 

• CA #3 (CA4) - RPL andthree CA4s0 LI B 3 is in the 37050 • CA #2 (CA2, CA3, or CA4) - No RPL and two CAs in (2) LI B 6 - if type 2 scanner 
different frames 0 

• CA #2 (CA2, CA3, or CA4) - RPL and two CAs II 

A4 B4 

• • 
• 
• 
• 
• • • • . 

3705 (Basic Frame) 
01A-XX 

(1) CA #1 (CA4) - four CA4s 0 
(2) RPL - With no CAs, one CA D, two CAs 0, or three 

LlB2 
CAs II 

(3) CA #1 (CA4) - no RPL but two CAs in the 3705 II 
(4) LIB 3 
(5) CA #1 (CA4) - three CA4s, no RPl, and LIB 3 is 

not in the 3705 fJ 

B1 

. 
(1) Type 3 Scanner (E2) 
(2) LIB 3 - if RPl or CA #1 is in 01A-Bl 

LIB 1 
(3) LlB4 

B2 

• Type 2 Scanner CCU • Type 3 Scanner (E3) 

B3 

CA #2 (CA4) - four CA4s 0 
CA #2 (CA4) - three CA4s, no RPl, and 

LIB 3 is not inthe 37050 
CA #2 (CA2, CA4) - no RPl but two CAs in the 

3705 11 
CA #1 (CA4) - three CA4s, no RPl and LIB 3 is 

in-the 370511 
CA #1 (CAl, CA2, CA3, or CA4) - no RPLand two 

CCU 

CAs in different frames II 
CA #1 (CA4) - RPL and three CA4s m D 
CA # 1 (CAl, CA2, CA3, or CA4) - RPl and two CAs. 
CA # 1 (CA 1, CA2, CA3, or CA4) - RPL and one CAs iii 
CA #1 (CAl, CA2, CA3, or CA4) - no RPL and one CA 

B4 

NOTES: 1. All channel adapters are mounted in the basic frame and first expansion frame; 3. The numbered entries are listed by priority; a (2) entry is valid only if (1) is not present. 
stings of combinations without any priority. 

Legend: CA #1 = Channel adapter number 1 
CA4 == Type 4 channel adapter 
RPL == Remote Program Loader 

therefore the other expansion frames are not shown here since they only contain 
scanners and LI Bs. 

2. See E-040 for the permissible combinations of channel adapters and the remote 
program loader feature. 

4. 
The bullet entries are Ii 
The key symbols tie th e CA numbers to a given combination; for example D ' 
indicates the location on the feature board of CA #1, CA #2, CA #3, and CA #4 
for "four CA4s". 

o • o 

3705-11 FEATURE BOARD LOCATIONS 

00 

E-030 
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3705-11 ALLOWABLE HARDWARE COMBINATIONS AND CONTROL PANEL CONFIGURATIONS 

ALLOWABLE HARDWARE CONFIGURATIONS 

Remote Program Loader And Channel Adapter Combinations 
RPL CA #1 CA#2 CA#3 BOARD LOCATIONS CONTROL 

TYPE TYPE TYPE RPL CA #1 CA#2 CA#3 PANEL TYPE 

1 - - - 3705-B1 - - - NO SWITCHE S 
1 1 - - 3705-B1 3705-A4 - - II 1 1 2 - 3705-B1 3705-A4 3706-A4 -
1 1 3 - 3705-B1 3705-A4 3706-A4 - D 
1 2 - - 3705-B1 3705-A4 - - II 1 2 2 - 3705-B1 3705-A4 3706-A4 -

1 2 3 - 3705-B1 3705-A4 3706-A4 - II 
1 3 - - 3705-B1 3705-A4 - - II 1 3 2 - 3705-B1 3705-A4 3706-A4 -

1 3 3 - 3705-B1 3705-A4 3706-A4 - U 
1 4 - - 3705-B1 3705-A4 - - D 
1 4 2 - 3705-B1 3705-A4 3706-A4 - IfJ 
1 4 3 - 3705-B1 3705-A4 3706-A4 - II 
1 4 4 - 3705-B1 3705-A4 3706-A4 - fJ 
1 4 4 4 3705-B1 3705-A4 3706-B4 3706-A4 II 

Channel· Adapter Combinations - No Remote Program Loader 
CA#1 CA #2 CA#3 CA #4 BOARD LOCATIONS CONTROL 
TYPE TYPE TYPE TYPE CA #1 CA#2 CA#3 CA #4 PANEL TYPE 

1 - - - 3705-A4 - - - D 
1 2 - - 3705-A4 3706-A4 - - fJ 
1 3 - - 3705-A4 3706-A4 - - D 
2 - - - 3705-A4 - - - D 
2 2 - - 3705-A4 3706-A4 - - D 
2 3 - -- 3705-A4 3706-A4 - II 
3 - - - 3705-A4 - - - n 
3 2 - - 3705-A4 3706-A4 - - II 
3 3 - - 3705-A4 3706-A4 - - 1:1 
4 - - - 3705-A4 - - - 0 
4 2 - - 3705-B1 3705-A4 - - IJ 

OR 

3705-A4 3706-A4 fJ 
4 3 - - 3705-A4 3706-A4 ~ - IJ 
4 4 - - 3705-B1 3705-A4 - - IJ 

OR 

3705-A4 3706-A4 fI 
4 4 4 - 3705-B1 3705-A4 3706-A4 - D I 

OR 

3705-A4 3706-B4 3706-A4 m 
4 4 4 4 3705-B1 3705-A4 3706-B4 3706-A4 iID 

0 10 0 ~1) 0 '.f 
0 0 0 0 0 () 

CHAN 1 CHAN 1 
INTF A INTFA 
ENABLED D ENABLED 

ENBLA B 0 ENBL A B 
DISBL 1 DISBL 1 
ENBL B ENBL B 

CHAN 1 CHAN 1 
"INTF B INTF B 
ENABLED 0 ENABLED 

DO EJ 
CHAN 1 CHAN 2 CHAN 1 
INTFA INTF A 
ENABLED ENABLED ENABLED 

ENBL 

B 
ENBL g ENBL 

B DISBL DISBL DISBL 

CHAN 1 CHAN 2 CHAN 2 
INTF B INTF B 
ENABLED ENABLED ENABLED 

ENBL 

Q 
ENBL 

B 
ENBL 

DISBL DISBL DISBL 

NOTES: 1. The IPL source switch is installed only for 
two type 4 CAs with a CA 1 ROS. 

2. The IPL source switch may already be 
installed in this location on some machines. 

3. Switches and indicators in the left column 
are for CAs in the basic frame. 

4. Switches and indicators in the right column 
. are for CAs in the expansion frame. 

Q 

CHAN 2 
INTFA 
ENABLED 

ENBL A B 
DISBL 2 
ENBL B 

CHAN 2 
INTF B 
ENABLED 

CHAN 1 B 
IPL 
CHAN 2 

NOTE 1 

D 
D 
D 

CHAN 1 B 
IPL 
CHAN 2 

NOTE 1 

".~ £~, 0 (0 ('~, £)1 ('1\ (0 
\il_/ ');/ '", ,_ .. /! .7 \~); 

-/-

3705-11 ALLOWABLE HARDWARE COMBINATIONS 
AND CONTROL PANEL CONFIGURATIONS E-040 

CONTROL PANEL CONFIGURATIONS 

CHAN 1 CHAN 2 CHAN 1 D CHAN 1 CHAN 2 
INTFA INTF A INTF A INTF A INTF A 
ENABLED ENABLED ENABLED ENABLED ENABLED 

ENBL A B ENBL Q ENBL B 0 ENBL B ENBL A B 
DISBL 1 DISBL 2 
ENBL B DISBL DISBL DISBL ENBL B 

CHAN 1 CHAN 2 CHAN 1 D CHAN 1 CHAN 2 
INTF B INTF B INTF B INTF B INTF B 
ENABLED ENABLED ENABLED ENABLE£) ENABLED 

D ENBL 

Q 0 ENBL 

Q D ENBL B 
DISBL DISBL DISBL 

CHAN 1 CHAN 3 CHAN 1 CHAN 2 CHAN 1 CHAN 3 
INTF A INTF A 

ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED 

ENBL Q ENBL A B ENBLA B ENBL g ENBL B ENBL g DISBL 3 DISBL 1 
DISBL ENBL B ENBL B DISBL DISBL DISBL 

CHAN 2 CHAN 3 CHAN 1 CHAN 3 CHAN 2 CHAN 4 
INTF B INTF B 

ENABLED ENABLED ENABLED ENABLED ENABLED ENABLED -. '---

ENBL 

B D D ENBL B ENBL g ENBL B DISBL DISBL DISBL DISBL 

II m --Im---

() ~o If-'~ 0 l,",\ {."r :~ ()" t~ 1'~ ( t(t, 
\~) 

f', 
\1. '-<, .' ,) "l. j \:ilJ' / / -.,-
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I TYPE 3 OR 3HS COMMUNICATION SCAN\NERS 

'INTRODUCTION 
Similarities of Type 2, Type 3, or Type 3HS Scanners 
(See Notes). 

• Structure and Architecture 
• First five bytes of the ICW 
• Input-Output for X'40'-X'47' 
• Autocall operation (see B-090) 
• Interface attachment (input/output, CSB common, 

L1Bs). 
• Level 2 interrupt operation (see B-300) 
• Program addressing (see B-290). 

The type 3 communication scanner provides the interface 
between the line attachment hardware (line or autocall inter
faces) and the CCU. The primary function of the scanner is 
to monitor the communication lines for service requests. 
Four type 3 or type 3HS scanners may be installed in the 
3705-11 and three type 3 scanners may be installed in the 
3705-1 expansion frames (none in the basic frame). Each 
scanner supports synchronous half-duplex and duplex 
lines operating at various line speeds. For each line interface, 
the control program initializes the line type (BSC, SDlC, 
autocall), character length, type of bit clocking (business 
machine or modem), bit clocking speed for business 
machine clocking, and interrupt priority. 

Functions of the Type 3 and Type 3HS Scanners 
(See Notes). 

The scanner: 
• Scans the line/autocall interface addresses in the LIB 

positions it supports. 
• Performs character assembly/disassembly 
• Provides character buffering 
• Signals program level 2 interrupts to the attachment 

base when program service is required. 
• Provides bit clock addresses for the LIB positions it 

supports so the LIB can generate the strobe pulse for 
receive operations. ' 

• Provides up to four oscillators that generate business 
machine transmit and receive pulses for use by the 
line/autocall interfaces. 

• Signals program level 1 interrupts for failures in the 
scanner, LIB, and line/autocall interface. The cause of 
the level 1 interrupt is buffered in the check register. 

• Monitors the state of certain carrier equipment and 
autocall unit lines for interfaces that are selected by 
the'control program and buffers the state in the dis
play register where the program may display it on the 
control panel. 

• Performs Control Character Decode. 
• Cycle-steals data to and from main storage. 
• Maintains CS storage address and byte count. 
• Translates USASCII to EBCDIC and EBCDIC to USASCII. 
• Monitors data for line control characters. 
• Performs modem interface control. 
• Performs cycle steal count update. 
• Perfor~~block check character accumulation. 

Notes: 
1. Autocall,address substitution, upper scan limit and 

high-speed select are not used by the type 3HS' 
scanners. 

2. The type 3HS scanner'aHoWs~phlt tWoffnl!1 ijifterface 
addresses and attaches to aLlBlhn'IY.-' "" 
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Type 2 Attachment Base (See Notes). 

The type 2 attachment base provides common interface con
trols to the central control unit and line addressing controls 
for the type 3 or type 3HS scanner and is contained on two 
cards located at A-B3D2 and A-B3E2 (see F-020). 

The attachment base: 
• Generates line interface addresses for all type 3 or 

type 3HS scanners for scan addressing , 
• Performs address substitution under program control , 
• Provides a buffer for the interface address for program 

addressing 
• Provides the mechanism for buffering program level,2; 

interrupts by priority. 

Scanner Initialization 
The scanner and its associated LI Bs are placed in a disabled 
state (1) dl,Jring a power-on sequence, (2) during an IPL, 
(3) by a control panel reset, or (4) during the execution of 
an Output X'43' when the general register specified by the 
R field contains appropriate bits. The control program must 

enable each scanner by executing Output X'43' with bits 
0.1 = 1 and 1.6 = 1 before the control program can 
initialize each ICW (interface control word) and the asso
ciated line or autocall interface. This initialization must 
occur before the line interface can be placed in operation. 

Interface Control Word (See Notes). 
The ICW provides the normal communications link between 
the control program and the scanner, and between the con
trol program and the interface hardware. The scanner con
tains 64 ICWs, one for each of the line/autocall interfaces 
that may be attached (see Note 2). Certain fields within 
the ICW are used to buffer information about the interface 
between successive scans. 

TYPE 3 or 3HSSCANNER CONFIGURATION FOR 3705-11 

I Type 2 
Attachment Base 

Attachment 
~ base signals 

Attachment 
base signals 

Attactunent 
.. base signals _ 

Attachment 
base signals , 

Central 
Control 
Unit 

,.' Signals/gates . 
I/O Reg adr bus .. Type 3/3HS 

Scanner 1 

Signals/gates 
...-

I/O Reg adr bus .. Type 3/3HS 
Scanner 2 

-Signals/gates~ 

1/0 Reg adr bus 
Type 3/3HS 

,Scanner 3 

.. Signals/gates .. 

1/0 Reg adr bu~ 

* Line interface 
addresses for 
the type 3HS 
scanner (See Note 
2) 

Cycle steal,ctrl 

Inbus 

_Adbus -
Outbus 

.. 

.. 

LIB 1 
16 line 
max 

020-022* 020-02F 

UB2, 
'16line 

max 

030-03F 

L1B3 
161ine 
max 

CY,cl e steal ctrl;,. 

_Inbus - , 

. _____ --...1 

LIB 1 
16 line 
max 

OAO-OA2* OAO-QAF 

LIB2 
161ine 
max 

OBO-OBF 

L1B3 
161ine 
max 

line interface 
040-04F...- addresses assigned ---.~·I I OCO-OCF 

to LlBs. 

LIB 4 
16 line 
max 

o 00-00 F 

Cycle steal ctrl - -

Adbus -
Outbus 

LIB 1 
16 line 
max 

120-122* 120-12F 

LIB 2 
16 line 
max 

130-13F 

LIB 3 
16 line 
max 

140-14F 

LIB4 
16 line 
max 

150-15F 

.. 

- .. 
~ Cycle steal ctrl 

~ 

_Inbus 

Adbus -
Outbus 

The ICW: 
• Serializes the character to be transmitted 
• Deserializes the received character 
• Bufferl» the autocall digit 
• Buffers the mode of operation 
• Buffers the status of the operation 
• Is used to initialize the line interface hardware and the 

scanner operation for that interface. 
• Buffers Cycle Steal Addresses 
• Buffers bcc 
• Buffers PDF Array Pointers 
• Buffers line Control Data 

Type 3/3HS 
Scanner 4 

LIB 1 
16 line 
max 

1AO-1A2* 1AO-1AF 

LIB 2 
16 line 
max 

:E0
-
1BF 

LIB 3 
16 line 
max 

1CO-1CF 

LlB4 
16 line 
max 

1DO-1DF 

TYPE 3 OR 3HS COMMUNICATION SCANNER 
INTRODUCTION F-OOO 
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TY~E 3.0R TYPE 3HS COMMUNICATION SCANNER INTRODUCTION, PART 2 

(/: 

.. ~rogram Addressing 

rhe control program accesses the ICW or scanner during 
" that part of the scanner cycle called CCU time. During 

CCU time, the scanner implements the input and output 
. instructions (see Input/Output section) that apply to that 
scanner. During this time, the interface address in ABAR 
(attachment buffer address register) accesses the associated 
ICW and selects the scanner. The control program executes 
input instructions to obtain the status of this ICW, or exe
cutes output instructions to change the contents of this 
ICW. 

The control program also executes input instructions to 
obtain (1 ) the interface address in ABAR, (2) the status of 
the check register, and (3) the status of the display register. 

The control program also executes output instructions to 
(1) set the interface address in ABAR, (2) set the state of 
the substitution control register, (3) set the state of the 

. upper scan limit latches in the selected scanner.- (4) enable 
or disable a LIB or scanner, (5) set or reset the scanner con
trol functions, or (6) set high speed select. 

Note: Items 2, 3, and 6 are not applicable to type 3HS 
scanner operations. 

Since program addressing is similar to that in the type 2 
scanner it is not included in this section. See B-290 for 
program addressing details. 

Scan Addressing (See Notes). 

Each scanner services the line/autocall interface during that 
part of the scanner cycle called eSB time. During eSB time, 
the scan counter in the attachment base provides an inter
face address to all scanners in parallel to be used by each 
scanner for scan addressing. Each scanner uses this inter
face address to access the correspqnding line/autocall inter
face and the associated ICW. The scanner receives the status 
of the line/autocari interface and determines if a bit 
service request is active~ If a request is active, the scanner I 
under control of the primary control field in the ICW, per
forms the bit service operation and updates the ICW con
tent. The scanner signals a character service level 2 interrupt 
when appropriate. If the scanner does not detect a bit 
service request, the bit service operation does not occur. 

The ,scan counter furn ishes 96 discrete interface addresses 
to all scanners in parallel even though the type 3 scanner 
can attach only up to 64 line sets, (the type 3HS scanner 
attaches to two 1 GA line sets or a single 1TA line set only
see Notes). The address substitution mechanism in the 
attachment base can modify certain addresses before 
they are sent to the scanners. Each scanner contains 
an upper scan limit mechanism and a high speed select 
mechanism for modifying the interface address received 
from the attachment base. Modification only occurs 
during scan addressing. Address substitution and upper scan 
limit modification are both under control of the program. 

o 0000 o () o 

Notes: 
1. Auto~all, address substitution, upper scan limit, 

and high-speed select are not used by the type 
3HS scanner. 

2. The type 3HS scanner allows only two line interface 
addresses and attaches to a L1B1 only. 

Cycle Steal 
The type 3 or type 3HS scanner can steal cycles from the 
ceu under control of certain fields in the ICW. The cycle 
steals are used to store data in or fetch data from main storage. 

Level 1 Interrupts 

Failures in the scanner can affect all communication lines 
attached to the 3705, or can affect at least a group of lines 
within a particular LIB. The detection of one or more of 
the failures is indicated by a scanner level 1 inter-
rupt request. Each scanner contains a check register which 
buffers the condition that causes the level 1 interrupt . 

Transmit Operation 

The program initializes the operation by assigning a begin
ning storage address and byte count in the line interface 
ICW. The scaflner then performs cycle s~eals to fetch 
data from main storage and place it in the PDF array. 
The first character to be tr'ansmitted· is transferred from the 
PDF array to the SDF (serial datafield). 

The control program indicates in the ICW the type of line 
control to use. The scanner implements the line control 
(such as initial SYN and PAD, and response charac-
ters). After all the data has been transmitted the 
scanner sends the ending character or sequence and then 
causes a program level 2 interrupt. The SDF serializes the 
character and sends it to the line interface a bit at a time 
under control of the bit service request from the line inter
face. The line interface then sends the bits to the modem 
or transmission line under control of the transmit oscil
lator located in the scanner or external clock in the modem. 

o 0000 ~ .'~ 

'\ ,J; o 

Receive Operation 
The line interface receives the bits from the modem or 
transmission line. The line interface strobes the bits into 
its receive buffer. The strobe is under control of the bit 
clock control (located in the LIB) for business machine clock
ing. The scanner contains the receive oscillator that controls 
the bit clQck circuit in the LIB. The modem receive clock 
pulses generate the strobe pulses when external clocking is 
specified by the control program for synchronous operation. 
In either case, the strobe generates a bit service request' 
in the line interface which signals the scanner that the receive 
buffer contains the received bit. The scanner places the 
bits into the SDF until a character has been assembled and 
then transfers the character to the PD F array. The scanner 
will use cycle steal to store the received character from the 
PDF array to main storage two characters at a time if the 

I cycle steal address is on an even boundary. The scan-
ner determines when an ending character or sequence has 
been received and then causes a program level 2 interrupt. 

o o o o o 

TYPE 3 OR TYPE 3HS COMMUNICATION SCANNER 
INTRODUCT10N (PART 2) 

o o o 
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TYPE 2 ATTACHMENT BASE DATA FLOW 
The logic for the attachment base is located on two MST ~rd.s A-B3D2 . 
and A-B3E2. The logic is distributed between the cards as indicated on this page. 

Z Bus 

From eeu 

From Type 2, eSB 1-4 common bit 0 

Scan Limit 
Register Bit 0 

eSB 1 

eSB 2 -- eSB 3 

3,or3HS ________ ._X 
scanner #1 C2 

eSB4 A-B3D2 CX007 

I From Type2, eSB 1-4 common bit 1 
3, or 3HS ------.-11- X 
scanner #1 \ C2 

Scan· Limit 
Register Bit 1 

CSB 1 

- eSB 2 - CSB 3 

eSB 4 AcB3D2 CX007 

eSB Wants 
Register 

CSB 1 eSB 1-4 wants 
'I From Type 2, priority register 

3,or3HS ------I--X 
scanner #1 C5 

- CSB 2 - eSB3 

eSB 4 A-B3D2 CX003 

Priority Request 
Register Bit 0 

eSB 1 

eSB 2 X __ I-----f 

e5 CSB 3 

CSB 4 

eX004 

A-B3D2 

Priority Request 
Register Bit 1 

" __ X 

C5 
--

Select priority register 

CSB 1 

eSB 2 

CSB 3 

CSB 4 

ICX~04 

FD2 
Encode 

A-B3D2 

CSB Bid L2 
....------X - FL 

Set priority register 

Select 

Priority Register 
Occupied Latches 0 A-B3E2 I 

CX002 ...... _1_1 __ ..... 

10 

A-83 D 2 ...... _0-,1,..--..... 
00 

Reset 
Pri In 
ABAR 

X 

C3T 

l------X 

Any Occupied 

Priority registers available 

0 

Priority In 
Pre ABAR 

11 

10 

01 

00 

CX003 
A-B3D2 

~x L2 
Irpt 

L Input X'40' and pgm L2 

x -

Priority In 

ABAR 

11 

10 

01 

00 

CX003 

A-B3D2 
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Bids for L2 

CX003 
interrupt in 
CCU. See 
6-090 

i--

X C4 to CO 

I 
To Type 2 
scanner #I 

., .... , ... Step every 1.6 J.Ls (37 5-1), 
C01-···;:;::::;:tt~tt:~12.0 J.Ls (3705-11, Models E-Hl, 

"""''!IIIIIIIIIIJI!~IIIfI!!I_~IIIIfII_''.,···:·: .. o .. r .. 1p.i.8a:J!:.~s (3705-11, Models J- L) 
po Scan Counter 

. CX005 

A-B3E2 

Byte 1, bit 2 

POS;!:~~ 121 2 i ~;p:: ;.~*~~~!~~~; 
A-B3E2 

(Scan address) I 
XICOT2 

...... -..,.-.-.. 11111!~ .... - ....... Counter 
A-B3D2 Register A'B3E2~ Substitution 

Control Register 
CX006 

o 

Timing 
Pulses 

I', A-B3D2 

X-X-j X 

l=l 
1.0 1.1 1.2 1.3 1.4 1.5 1.6 

CX007 

1--+--+--+-+--t--+-+-+---1 Program L2 
Interrupt 

1-~--+--+-+--+--+--l--+----1 Priority 
Registers 

~~---+--~-r-~-~--r-~--~ CX008 
8 A-B3D2 

I Output X'40' 

I .. --.<----... -------X .................... . 'Program L2 Interrupt • A-B3E2 I I11III (Program addressing) 

Attachment 

. . Register 
10

.
6

1
0

.
7 1,.0 11.1 

\1.21,·31,·41,·51,·61 !~~~;ss ,Input X'40' 

---------...-------- CX009 (Char Ctrl Block Vector Address) In Data Bus .' ..................... 1 ................................... x ........... Toeeu 

A-
B3E21 

~. xm 

Not CO I X 

X CO 

A-B3E2 

o-csa Sel o} 
1-CSB Sel 1 

2-1st 3 LlBS} 
3-1 or 4 
4-2 or 5 
5-3 or 6 

6-8 } 7-4 
8-2 
9-1 

Select 
scanner (1-4) 

Select 
LIB 

Select 
LIB 
interface 
address 

SSME 

> ••• L.in.e.A.d.d.r.es.s.B.U.S." _ To Type ~, 3, or 3HS 
scanner #1 

TYPE 2 ATTACHMENT DATA FL()W F-020 
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SCANNER DATA FLOW 
(See Note) 

{ 

1-0 Register Address Bus 
From 

~~ Outbus 

8+P 

16+2P 

OutputX'41' X Output X '42' 

=0~~~~1~~0~.7 ~1.~6 __ ~1a-~1~.7 

Line Address Bus (10+P) Xl ~ BAR Gate I Cj) 
II.. (R1T1) 

! 
; Priority Registers Available 
III 

c CSB 1-4 common bit 0 
~ 
M CSB 1-4 common bit 1 

:( CSB 1-4 wants pri reg 

CSB 
Bu'ffer 
Address 
Registe 

TE541 

LIB Select 1·4 
Adr Select 8,4,2,1 

NotCBAR 
Active 

Set CS Registers 

CBAR 

CS Data On Outbus X.G __ at_e_O_u~tP~u~t_R_e~g ______ x 

Write Byte (X) x 

o 

63 

ICW 
Byte 0 

I 
ICW 
Byte 16 

ICW Local Store 

16 lew bytes for 
each of the 64, , 
Interface addresses 

I Work Reg Gate 
X:-------"-...:..:..:!'-=;,:.:c I (R1 + R2) 

~0~.0~ __ -& ______ 1~.~7 ~0~.0 ____ ~1L-__ ~1.~7 ..... ---f) D 
TE522 TE520 

.---L-----------~L-~B 

Write,Array 

o 0.5 

511 

0.5 

PDF 
Array 

1.7.P 

m 

1.7.P 

TE506 
TE522 

II 

Input·Output 
Decode 

To Next 
Scanner/ 
Adapter 

Control Logic 

SCANNER DATA FLOW 

BCC Read ; I Bit clock select (4) 

BCCWrite 

Inter Rcv Osc (0-3) 

From OSC Inter Transmit OSC (0-3) To LIB 
C-D20 

: 
.. 
.. 
; From LIB 

To LIB 

From LIB 

~ I:"l LIB Active In 

-4V L:J1----G-n-d~~~~:B:it~o:v:e:.:.r:.:.r:uc..:n::.. :':':..:R~es:e~t ~~~~~~~~~~~~~~~:: 

G Auto Call Present 

-4V R ~ ~IB and Adr 'Select 
12,......-................ ~-...... 

CSB Data In 1-7 

Reset Bit Service 

Test Data Mark 

Not ICW Test Mode Diag Ctrf In A/C 

Control In B 

TF625 

Receive, Data Bit 
(To SDF 2) 

Not Fd Bk Chk 

j I 
Display Request 

X 

I 

Display Register 

Input X'46' I 
Not ICW Test Mode 

~ ~ Send Data Bit 

LIB Control Lines C-D20 
............................... L .... CS .. B.D.a.ta.O .. ut.l •. 7 ...... '-..... (F~ro.m~S.D.F9.) .. ~~~ .. ~ } To LIB 

~------~-------.--------~~----~ X Strobe Array WR 

0.5 I 1.7.P 

PDF Pointer B!L 
0.5 I 1.7.2' I! 

CS Pointer 

~ TE342 

Strobe CS 
X __ .--!D~a:!:ta~. !!.In:...:B::.2v~te::....:.l 

0.7 
X 

I 1.7 

Im ..... --~ 

X 
0.7 I 1.7 

Check Register 1 

LIB Errors From 
LIB 
C'()20 

X Gate In Reg X 

=:...=.t..:.::;:-.a __ ---..:6::".,8::,,;::.9 "'7,;.:.0'--_--'1L-_---=7.,;.;..7 (Fetch_B_u_ff_e_rl_ .. I ___ _ 
X X 

ICW Bytes. 6,8,9 ICW Bytes. 

Gate In Reg X C0 
0.5 I 1.7.2P 

X 
32 • 1.0 1.7,P 

t::riOio.o 

X.4 

Cycle Stear, 
Address Register 

Gate CS Adr to Adbus 

CSAR for Update 

1.7 
Step CS Adr,BC 

ICW Input Register 
L-____ D_B_A_R_(6_) __ --l11 ... __ P_D_F_ln_R_e_

9
_ ..... I

111 

0.5 'l:1.72P 
1.0 1.7.1.P 

Input X'4C' X Input X'44' 

1m 1.5 0.0 0.7,OP ~ 

Gate CS Data .' I, X---~~~~~~--X 

0.0 1.7 

_ln~p_u_t_X_'4~2_'~ ___ X X, ______ ~I~n~pu~t~X~'~43~· 

------

Bid For L1 

~~gu~~ .. ·.I.n.te.rr.u.p.t .............. ~ 

{

From other 
To CCU Scanners/Adapters 
~020 ~~ .................................................... ~~ .......... ~ .............. ~~ .......... ~~ .. ~L. ................ ~ .............. .J~ .. l:l~~ ................ Jl~~~P~ .......... ~~ ............ I. .......... I. .......... ... n us + From Other 

Scanners 

Note: The scanner·data flow description 01'1' Page F-040 
notes the differences in type 3 and type 3HS scanner 
operation. 
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' "~ 

.)1 o l! 
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TYPE '3 OR TYPE 3HS SCANNER DATA FLOW DESCRIPTION 

This page describes those data flow components that are used 
on the type 3 or type 3HS scanner and not on the type 2 
scanner. The key symbols refer to Page F-030. 

D OUTPUT REGISTER 
The output ,register buffers the data from a specified general 
register that the CCU places on the outbus during the execution 
of an Output X'4X' type instruction. 

fI CYCLE STEAL DATA OUT REGISTER 
This register buffers the halfword of data from main storage that 
the CCU places on the outbus during a transmit cycle-steal oper
ation (see F-360). 

II OUTREG GATING 
The "outreg gating" logic gates part/or all of the output register 
contents directly/or offset to its destination by means of (1) out
reg bus 0.0-0.7, (2) outreg bus 1.0-1.7, and (3) alternate outreg 
bus A.0-A.7, depending on the output instruction (see F-280 for 
a typical gating example). The "outreg gating" logic also gates 
data byte 0 then data byte 1 from the 'CS data out register' to 
the PDF array by means of outreg bus 1.0-1.7 during a transmit 
cycle-steal operation (see F-360). 

D DECODE END CHARACTERS 
When the scanner detects an ETX, ETB, or ENQ character on 
outreg bus 1.0-1.7 during a BSC transmit cycle-steal data fetch, 
the scanner stops the cycle-steal operation, transmits the end 
character, the BCC, and Pad characters, turns the line around 
and requests a level 2 interrupt (see F-400). 

II HIGH SPEED S.ELECT REGISTER 
Each scanner has a HS select register that allows address sub
stitution to be performed on a scanner basis. The scanner sub
stitutes the even-numbered address in that scanner's LIB 1 for 
all scan counter line addresses that contain the even/odd-num
bered selected lines that are associated with a position in the 
HS select register that contains a 1. See Page F-090 for scan 
addressing using high speed select. 

'Note: Autocall, address substitution, upper scan limit, 
and high-speed select options are not used by the type 
3HS scanner. 
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CBAR (CYCLE STEAL BUFFER ADDRESS 
REGISTER) 

This register isused during cycle-steal operations to buffer the 
selectedlCW address for use during a following CCU time since 
the cycle stealing is done asynchronous with 'gated bit service' 
CSB time. At the first available CCU time following the cycle
steal machine cycle for a transmit cycle steal, the address in 
CBAR (1) selects the PDF array in which the scanner loads the 
two data bytes and (2) selects the ICW so the scanner can write 

- . the updated CSbytecount,the updated CSAR and the regen
erated CS valid bit into the correct .ICW (see F-360). At the 
first available CCU time following the cycle-steal machine cycle 
for a receive cycle-steal, the address in CBAR selects the ICW 
so the scanner can write the updated CS and PDF pointers, the 
updated CSAR, the updated CS byte count, and the regeneratedi 
CS valid bit into the correct ICW (see F-4S0). 

II CSAR (CYCLE STEAL ADDRESS REGISTER) 
The scanner loads this register with the current address of main 
storage where data isto be stored or fetched during a cycle
steal operation. The current address comes from ICW bytes 6, 
8, and 9 (see F-360 and F-450). 

II CSAR FOR UPDATE 
. The scanner loads the same address in th is register as it loaded 

into CSAR. On a transmit cycle-steal operation, the scanner 
increments the address in this register each time a data byte is 
loaded into the PDF array (see F-360). On a receive cycle-steal 
operation the scanner increments the address in this register 
each time a data byte is set in the 'CS data in register' (see 
F-450). 

II CYCLE STEAL BYTE COUNT REGISTER 
The scanner loads this register with the current CS byte coun~ .' 
from ICW byte 7 at the same time CSAR is loaded. ana 
transmit cycle-steal operation, the scanner decrements the CS 
byte count for each data byte that is loaded into the PO F 
array (see F-360). On a receive cycle-steal operation, the scan
ner decrements the CS byte count for each data byte that is 
set in the'CSdata in'register'{see F~450'. 

1m DBAR (DIAGNOSTIC BUFFER ADDRESS 
REGISTER) 

The scanner sets the status of the actual ICW addressing lines 
into th isregister whenever a bid for a level 1 interrupt is caused 
by the scanner detecting a 'work register or array error' 
(TE706). The level 1 program then inputs DBAR to determig&/ 
the failing line (see F-190).· \., . 

m PDF ARRAY 

The type 3 scanner PDF array contains 512 addressable 
buffers 12 bits in length (11 bits + parity). Each of the 64 
ICW addresses provided by the type 3 scanner is associated 
with an array of eight buffers. The type 3HS scanner 
provides 2 I CW addresses and each address is associated 

. with an array of 16 buffers. Each array therefore provides 
character buffering for a maximum of eight characters 
with a type 3 scanner and 16 characters'with a type 3HS 
scanner. 

The ICW addressing lines that s.elect the ICW local store 
also select the associated PDF array (see F-390). Selecting 
one of the eight or 16 buffers is accomplished by means 
of the 'array address register' that is set by either the PDF 
pointer or the CS pointer. The PDF and CS pointers for 
a type 3 scanner are in ICW byte 12 only, and the pointers 
for a type 3HS scanner are in ICW bytes 12 and 17. The 
PDF pointer can not be used when the CS pointer is being 
used and vice versa. See Page F-390 for a summary of 
CS/PDF pointer use. 

The PDF array buffers data, control, and status bytes (see 
F-490).On a transmit cycle-steal operation, data is transferred 
from main storage to the PDF array. The data is buffered 
until the scanner transfers it to the SDF where the data is seri
aJi~ed for transmission (see F-360). Received data is transferred 
from the SDF to the PDF array and a receive cycle-steal oper
ation transfers:the data to main storage (see F-450). 

If) PDF WORK REGISTER 
When a PDF buffer is selected by the PDF pointer for read out 
(no 'write array'), the contents of the selected PO F buffer is 

. set into the' PDF work register so that the control logic and the 
PDF in register have access to it (see F-410 and F-440). 

ill PDF IN REGISTER 
During a 'fetch buffer' (level 2 interrupt or an Output X'40' 
while in level 3 or level 4), the scanner sets the contents of the 
PDF work register into the 'PDF in register' while also setting 
the contents of the ICW local store into the 'lew input register' 
(see F-2S0). The 370S control program now has access to the 
status of the ICW and PDF array as they were at the time of 
the 'fetch buffer'. 

lEI CYCLE STEAL DATA IN REGISTER 
This register buffers the data to be transferred to main storage 
by a receive cycle-steal operation(seeF-4S0). 

1m PDF STATUS REGISTER 
When a PDF buffer is selected by the CS pointer for read out 
(no 'write array') and the PDF buffer contains a status byte 
(PDF bits O.S and 0.6 = t 1),thescanner sets the status byte 
into the PDF status register (see F-480 and F-490). The scan
ner uses the contents of this register to set ICW byte 15. 

1m PDF CONTROL REGISTER 
When a PDF buffer is selected by the CS pointer for read out 
(no 'write array') and the PDF buffer contains a control byte 
(PDF bits 0.5 and 0.6 = 10), the scanner sets the control byte 
into the PDF control register (see F-480 and F-490). The scan
ner uses the contents of the PDF control register to set bits in 
ICW bytes 0 and 14. 

ID CHECK REGISTER 0 
When the scanner detects an lew work register check for any 
bytes other than 0, 2, 10, or 14, or a PDF array check, the scan
ner sets a corresponding bit in check register 0 and then 

. requests a level 1 interrupt. Check register 0 expands the check 
register function of check register 1. 

SCANNER DATA FLOW DESCRIPTION F -04,0 
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COMMUNICATION SCANNER BOARD OXA-E2 LAYOUT 

The type 3 scanner occupies two board 
locations; OXA-E2 and OXA-E3 

Card ALD 
Lac Page Function 

E2T2 TF200 ICW byte 0 and 14-input gates, input regis-

1 
ters, work registers, and local store arrays. 

TF205 

E2S2 TF210 ICW byte 15 and 16-input gates, input 

1 
registers, work registers, and local store 
arrays. 

TF215 

E2N2 TF220 PDF control register, PDF status register 
TF221 SCF update 
TF222 ICW byte 14 update 

E2U2 TF300 ICW byte 2 and 1O-input gates, input regis-

! ters, work registers, and local store arrays. 

TF305 

E2M2 TF310 ICW byte 5 and 11-input gates, input regis-

l ters, work registers, and local store arrays. 

TF315 

E2R2 TF320 New EPCF state 0 
TF321 Set new EPCF states 1 and 3 
TF322 Set new EPCF state 2 
TF323 Set EPCF state 4 
TF324 Set EPCF state 5, 6 
TF325 New EPCF states 6, 7,8 
TF326 Rec and Xmit conditions 
TF327 New ICW Bits 16.6 and 16.7 
TF328 New ICW bits 16.4 and 16.5 
TF329 ICW bits 16.4-16.7, EPCF state c 
TF360 Set EPCF 0 BSC receive 
TF361 Set EPCF 0 SDLC receive 
TF364 Set'EPCF state 4 receive 
TF365 Set EPCF state 5 receive 
TF368 ICW write pulse generation 

E2Q2 TF340 ICW byte 15 control 

~ 
TF344 

E2G2 TF400 ICW byte 3 and 13-input gates, input regis-

1 ters, work registers, and local store arrays. 

TF405 

E2V2 TF410 ICW byte 4 and 12-input gates, input regis-

1 ters, work registers, and local store arrays. 

TF415 

E2H2 TF420 SDF to PDF bits 0-2 
TF421 SDF to PDF bits 3-7 
TF422 New SDF bits 0-4 and tag time 
TF423 New SDF bits 5-9 
TF424 CSB LI B data out bus 
TF426 New CSB bits to array 

o 

Card ALD 
Loc Page 

E2K2 TF440 
TF441 
TF442 
TF443 
TF444 
TF445 
TF446 

E2L2 TF461 
TF462 
TF463 
TF464 
TF465 
TF466 
TF467 

E2F2 TF480 

1 
TF485 
TF4S6 

TF487 
TF488 

E2J2 TF500 
TF501 
TF502 
TF503 
TF504 
TF505 
TF506 

E2C2 TF600 
TF601 
TF602 
TF603 
TF604 
TF605 
TF606 
TF607 

E2D2 TF620 
TF621 
TF622 
TF623 
TF624 
TF625 
TF626 

E2E2 TFSOO 
TF801 
TFS02 
TF803 
TFS04 
TFS05 

TFS06 
TF807 

E2B2 TF810 
TF811 
TF812 
TFS13 
TF814 
TF815 
TFS16 

o o 

Function 

Control character ROS address assembly 
Character decode encode ROS 
EBCDIC to USASCII translate HOS 
PDF work reg array parity check 
PDF to SDF and BCC gates 
ROS char decode reg-PDF work reg control 
PDF In register 

Old BCC input selection 
Data select and LRC generation 
CRC generation 
New BCC (lCW byte 10) 
New BCC (lCW byte 11 ) 
BCC character compare 
BeC controls and gating 

PDF array pointer control (lCW byte 12) 

Generate SDLC flag X'OO' and X'07' 
Generates X'55' or X'FF'-BSC final status to 
array 
New ICW 13.2,13_4, 13.5-reset byte 12 
New and old EPCF decode inverters 

Inverters 
LCD state decodes regen of LCD (lCW byte 2) 
Interrupt go-set PCF state 0 or 4 
Set PDF 5 or 6 
Set PCF 7 
New PCF states-PCF decode 
SDF transfer 

Inverters and terminators 
CSB data out 7-test data latch 
Receive data bit-last line state 
SDLC BSC Counter (ICW byte 4) 
Bit service reset 
SDLC BSC counter control (lCW byte 4) 
Regen output 47 
ICW Byte 5 regen 

Feedback check 
CSB data in gati ng 
Display bus gate 
Display reg and gating to inbus 
Scanner diagnostic line wrap simulator 
B data register 
Control out and control in latches 

Inverters 
New ICW bits 13.6, 13.7-misc ctrls 
Set/reset ICW bit 13.0 (seq 0) 
Set/reset ICW bit 13.1 (seq 1) 
EPCF decodes 
Set PDF control bits 0,1,2,4,7 and cycle 
steal message count controls 
Set PDF ctl 10, set L2 go, set BSC EOM 
PDF Array inbus gating Card 

Loc 
Inverters 
EPCF decodes and update BCC E2P2 
Write SDF to PDF 
Transfer PDF to SDF-set timeouts 
Control character combinations 
Generate transmit SYN and OLE 
Gate data check and set array bits 6 and 9, 
set EPCF S 

o 

To LIB 1 (see C-111) 

T0060 TD070 TD080 

A B C o E F G H J 

To Y1 ToY2 

ALO 
Page Function 

TFS20 Set ICWbits 5.4 and set OLE 
response character state 

TFS21 Misc controls 
TFS22 Initial and final status 
TFS23 ICW byte 15 work register control 
TFS24 Set L2 on the fly 
TFS25 Inverters and EPCF decodes 
TFS26 Set 14.1, 14.7 VRC 
TFS27 BCC toSOF transfer 
TFS2S New Sync (lCW 16.0) 
TFS29 Set array status 

0000 10"1 .~ I o 

COMMUNICATION SCANNER 
BOARD OXA·E2 LAYOUT F-050 

K 

OXA-E2 * BOARD 
{Card Side) 

L M N P Q R S 

ToY3 ToY4 ToY5 TO,Y6 , 
To OXA·E3 
board connectors 
(F'-060) 

Indicates card location 

*E2 is the psuedo board location 
for half of the type 3 scanner. The 
actual board location is OXA-B2 

o 000 00 o ( 



000000 000000000.00 000000000000 000 

I COMMUNICATION SCANNER BOARD OXA-E3 LAYOUl 

Card .ALD Function 
Loc Page 

E3F2 TE200 

! 
TE205 

E3G2 TE210 

! 
TE215 

E3J2 TE220 
TE221 
TE222 
TE223 
TE224 
TE225 

E3K2 TE240 
TE241 
TE242 
TE243 

E3R2 TE260 
TE261 
TE262 
TE263 
TE264 
TE265 

E3N2 TE300 
TE301 
TE302 
TE303 
TE304 
TE305 
TE306 
TE307 
TE308 
TE309 
TE350 
TE351 
TE352 

E3P2 TE310 
(Note 3) TE3ll 

TE3l2 
TE3l3 
TE314 
TE3l5 
TE3l6 
TE317 
TE3l8 
TE319 

E3M2 TE320 
TE321 
TE322 
TE323 
TE324 
TE325 
TE326 
TE327 
TE328 
TE329 

E3D2 TE340 
TE341 
TE342 
TE343 
TE344 
TE345 

.. TE3.4~. 

ICW byte 6 and 8-input gates, input 
registers, work registers, and local 
store array. 

ICW byte 7 and 9-input gates, input 
registers, work registers, and local 
store array. 

Cycle steal address update 
Cycle steal C!ddress and byte count update 
Cycle steal address register byte 0 
Cycle steal address register byte 1 
Cycle steal address register byte X 
Work register byte count equals 0 

Cycle steal controls 
Cycle steal controls 
Cycle steal data register byte 0 
Cycle steal data register byte 1 

Inbus byte 0 
Inbus byte 1 
B it clock drive 
Inbus parity check and parity generation 
'Identify CBS level 1 
Priority reg available 

PDF array row selection 
Array address drivers 
PDF array buffers for LIB 2 lines 0-3 
PDF array buffers for LIB 2 lines 4-7 
PDF array buffers for LIB 2 lines 8-B 
PDF array buffers forLlB 3 lines 8-B 
PDF array buffers for LIB 3 lines C-F 
PDF array buffers for LIB 2 lines C-F 
Array bits 0 thru 5 out 
Arrav bits 6 thru Pout. 
Array pointer bits and pointer comparison 
Arra'y pointer bits and pointer comparison 
ICW extension bits 

PDF array row select 
Array address drivers 
PDF array buffers for LIB 4 lines 8-B 
PDF array buffers for LIB 4 lines C-F 
·PDF array buffers for LIB 4 lines 0-3 
PDF array buffers for LIB 3 lines 0-3 
PDF array buffers for LIB 3 lines 4-7 
PDF array buffers for LIB 4 lines 4-7 
Array bits 0 thru 5 out 
Array bits 6 thru Pout 

PDF array row select 
Array address drivers 
PDF array buffers for UB 1 lines 0-3 
PDF array buffers for LIB 1 lines 4-7 
PDF array buffers for LIB 1 lines 8-8 
PDF array buffers for LIB 1 lines C-F 
Array bits 0 thru 5 inand parity gen 
Array bits 6 thru 10 in 
Array bits 0 thru 5 out 
Array bits 6 thru Pout 

Array timings 
Cycle steal request 
Array pointer bits and pointer comparison 
Array write gating and regen of bit 6.5 
Pointer selection 
Write array and step pointer 

. ~m~y full-~rra.y ~mpty-overrun 

, 

} 

Type 3 
scanner 
only 

Type 3HS 
scanner 
only 

Type 3 
scanner 
only 

} 
Type 3 scanner 
only 
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To Next Scanner 
(TD050) 

To CCU or previous CA or CS 
(TD060) 

To/From Next Scanner 
(TD050/TD080) 

To/From CCU or previous CA or CS 
(TD022) (Bid CSB type 3) 

To/From Attach base or previous CA or CS 
(TD030) (Line Adr Bus) 

To/From CCU or previous CA or CS 
(TD026) (Cycle Steal Ctrr) 

To/From Attach base or previous CS 
(TD030/TD050) (priority signals) 

To CCU or previous CA or CS 
(TD024) (Adbus) 

Indicates card 
location 

Card ALD Function 
Loc Pagp 

E3L2 TE400 ICW write timings 
TE401 Level 2 interrupt 
TE402 CSB clock 
TE403 T pulse decode 
TE404 Drivers' 
TE405 Drivers 

E3S2 TE500 I/O decodes 
TE501 Input decode 
TE502 Output decode 
TE503 Parity sample gates 
TE504 ICWwrite pulse generation 
TE505 Output 77 sync Ith-BSC 

timer ctrl 
TE506 O ... treg bus gating 

Notes: 
1. E3 is the psuedo board location for half of the scanner. 

The actual board location is OXA-A3. 

2. I nternal board connections exist between the sockets 
for similar cable numbers. For example, socketA2 is . 
wired to socket A4 for cable 7. 

3. Card location E3P2 is blank in any 3705 frame that 
contains a type 3HS scanner . 

Cable 7 

Cable 9 

Cable 8 

Cable 4 

Cable 7 

Cable 6 

Cable 8 

Cable 5 

From Next CA or CS 
(TD024) 

To OXA-E2 
board connectors (F-050) 

t 
To Z1 To Z2 To Z3 To Z4 

To Next CA or cs 1 ... 11 
(TD026) ... 

Card 
Loc 

E302 

E3H2 

To/From Next CA or CS._ .. 
(TD022) 

ALD Function 
Page 

TE502. Out reg byte 0 and outbus parity check 
TE521 Outreg byte 1 and outbus parity check 
TE522 CS data buf byte O-outreg bus gating 1.0, 1.1 
TE523 CS data buf byte 1-outreg bus gating 1.2, 1.3 
TE524 Outreg bus gating bits 1.4-1.7 
TE525 Outreg bus gating byte O-regen ICW bits 

16.2 and 16.3 
TE526 Outreg gating alternate bus A.0-A.7 
TE527 ETB, ETX, ENO decodes for ASCII-EBCDIC 

-rE540 Scan limit latch and LIB adr bits 0-3 
TE541 CSB BAR bits 0-3 and LI B select 
TE542 CSB BAR bits 4-7 and intfadr select 
TE543 High speed select reg and adr modify 
TE544 CBAR and ICW address select 
TE545 Line adbus par ch k-forced scan limits 

It4_ 

To Z5 

R. 

ToZ6 

S T u 

OXA-E3* BOARD 
(CARD SIDE - See Notes 1 and 2) 

2 
From Next CA or CS 

Cable 9 (TD060) 

3 

Cable 1 

To CCU or previous CA or CS 
(TD010) (lnbus) 

4 
From CCU or previous CA or CS 

Cable 2 
(TD020) (Outbus) 

5 

From CCU or previous CA or cs 
Cable 3 

(TD020) (I/O Reg Add 

6 

To Next CA or CS 
.. -. (TD040) !I/O Reg Add 

To Next CA or CS 
.. -. (TD040) (Outbus) 

From Next CA or CS 
(TD010) (Inbus) 

Card ALD Function 
Loc Page 

E3E2 TE700 Level 1 error s.et and reset function 
TE701 ICW work register check and PDF 

TE702 
array check 
LI B select and bit clock errors 

TE703 CSB errors 
TE704 DBAR 
TE7Q5 42 and 43 input select 
TE706 Bid level 1 

. TE707 Reset functions 
TE708 Inverters 

E3C2 TE710 150-600-1200 bps line oscillators 

E3C4* TE720 2000 or 2400 line oscillators 

* E3C4 location is blank if a type 3HS scanner is installed. 

COMMUNICATION SCANNER 
BOARD OXA-E3 LAYOUT F-060 



CLOCK AND TIMINGS - BRIDGE STORAGE 

T2 or T3 

T3 or TO 

Timing Pulses (CCU) 

~~ 
50ns 

CCU Clock A E B F C o A E B F C o 

~1"~-----------------------------------1.2~eC--------------__ ~~I~~··----~----------------- 1.2lJ.sec -------------t~ 

Attachment Base Clock 

Sync Scanner Clocks 
(in attachment base) 

Timings Pulses (scanners) 

Scanner Clock 

o A (fl' f,;) 

'J' 

C1 

~1~~~--------------------------------1.6~ec -------------------------------------... ~I 

C70 

L~nsJ 
W2Rl 

I: 
CCU Time 

Rl 

Ml 

Wl 

CSB Time 

If)! 
"-J 

R2 

M21} . 
M22 -
M23 

W2 

01,,1 , 

COl C12 C23 C34 C45 

W1 

R1M1 M1Wl W1R2 R2M21 M21M22 

C56 

M22M23 

067 

M23W2 

W-
2 

C70 COl 

W2Rl R1Ml 

'v 
CCU Time ~I~ CSB Time ~I .. CCU Time 

Scanner Cycle ·1 1 6~ec 

Program addressing occurs as described on F-Ol0 and 8-290. ABAR supplies the address of the ICW that the contro'l program wants 
to input or output. 

ICW local store read out 

ICW content modified as req,uired by an Input or Output instruction. 

Modified ICW contents written into ICW-Iocal store 

Scan addressing occurs as described on F-Q10 and F-100. Each scanner uses the address from the scan counter to determine the state of 
a line on that scanner and to mOdify the contehts of the associated ICW, iffequired, if bit seivlcerequest is::acti\(e. 
I CW local store read out 

, . '. . "', ," 

ICW contents modified as required if bit service request is 'ad:ive from the interrogated line. 

Modified ICW contents written into ICW local store 

o o ( "~ 0 f ." 
\, (~ ( 

II, ,:'1 
\ \ 1/ , ______ .P" 

'-.. Y "-7 o 0 -.->' 

C12 

W, 

M1Wl I 
~I 

0 f~~ 
"--..-Y 

(1:; <) II I 
\, , 

'<IL._/ ,,"--y 

CLOCK AND TIMINGS BRIDGE STORAGE 

.......... ,,: .. '.:.:-:.: ... ~:a:. Basic CCU timing pulses 
.. ····:·>!$:;:::~::::;:§:r;*-:~\\~it*~~%m ~enerate timing pulses TO-T3 

. . In CCU and scanners 

() 

CCU timing pu'lses generate 
clocks in CCU and attachment 
base 

Note: The CCU clock and the 
attachment base clock 
are ASYNCHRONOUS 
with each other. 

Scanner clocks are generated by 
the 'sync scanner clocks' and 
the respective scanner timing pulses 

Note: The attachment base clock 
and the scanner clock are 
SYNCHRONOUS with each 
other. 

0 0 'L./,' n Ic_. __ 'V 0 0 0 

F-070 

0 _, '_ - I 0 r 
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CLOCK AND TIMINGS - FET STORAGE 

T2 or T3 

T3 or TO 

Timing Pulses (CCU) 

CCU Clock 

Attachment Base Clock 

Sync Scanner Clocks 
(in attachment base) 

Timings Pulses (scanners) 

Scanner Clock 

Models J-L/E-H 

-., ~ 
56.25ns/62.5ns 

D I 
A B C D A B C D A 8 

~ .0.9/1.0 usee' -1 4 0.9/1.0 usee ... ~ 
Ci C, 

I 1-... 41t-----------------l.B/2.0usee--------------------.;.-~I 

C70 

L::n,J 
W2Rl 

CCU Time 

R1 

M1 

W1 

CSB Time 

R2 

M21 } 
M22 -
M23 

W2 

I: 

C01 C12 C23 C34 C45 C56 C67 C70 C01 

R1M~ M1Wl W1R2 R2M21 M21M22 M22M23 M23W2 W2R1 R1M1 

. CCU Time ~14 CSB Time :I~ Scanner Cycle 
1.B/2.0 usee 

Program addressing occurs as described on F·010 and 8·290. ABAR supplies the address of the ICW that the control program wants 
to input or output. 

ICW local store read out 

IC'W content modified as required by an I nput or Output instruction. 

Modified ICW contents written into ICW local store 

CCU Time 

Scan addressing occurs as described on F·010 and F·100. Each scanner uses the address from the scan counter to determine the state of 
a 'lne:qfl<~hat scanner and to mOdify'the contents9f ~~e. associat~dICW, if requifed~ if bit servi,ce,~~uest is active. 
ICW local ~tore read out 

lew contents modified as required if bit service request is active from the interrogated line. 

Modified ICW contents written into ICW local store 

C 

C12 

W1 

M1W1 I 
~I 

'iii 

CCU timing pulses generate 
clocks in CCU and attachment 
base 

Not~: The CCU clock and the 
attachment base clock 
are SYNCHRONOUS 
with each other. 

Scanner clocks are generated by 
the 'sync scanner clocks' and 
the respective scanner timing pulses 

Note: The attachment base clock 
and the scanner clock are 
SYNCHRONOUS with each 
other. 

CLOCK AND TIMINGS FET STORAGE F-080 
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SCAN ADDRESS DATA FLOW USING HIGH SPEED SELECT 
I (Not Applicable to Type 3HS Scanners) 

1."'O·u·tp·u·t .X.'4.1.' -------1111 .. ------- From Outreg Gating 

X Output X'42' 
ATTACHMENT BASE TYPE 3 SCANNER 

X-----
I " 0.0 I 0.7 

~~~~~~~~ster .11.. _0-....JI'--..--L1_2....J1'--..-.L.1_4-....J1'--..5--l..1_6-....J1'--........I1 

1.6 1.7 

EB Upper Scan 
See F·100 for description 
Z Bus From CCU. 

Scan Cou nter 

Scan 

0 
02- 20 

03- m 20 c 
c 

04- ca 20 
.05-

~ 
20 

06- 20 
07- 20 

2 4 6 8 
22 24 26 28 

32 34 36 38 

42 44 46 48 

10+P 

Selected Line Combinations 

A C E 3 5 
2A 2C 2E 20 23 25 

3A 3C 3E 20 33 35 

4A 4C 4E 20 43 45. 

20 

20 

Pre Substitution 
Control Register 
CX006 

Substitution 
Control Register fJ 
CX006 

7 9 B D 
27 29 28 20 

37 39 38 3D 

47 49 48 40 

F 

2F 

3F 

The order in which the scan counter addresses scanner 1 (as shown above) is left to right, 
top to bottom. The scanner substitutes interface address 020 for all scan counter addresses 

ending with a 0 or 1. 

~ll ',r(1'1 0 () 0 n, n n '0 ''\ .. ~/ ':-It .1' ~-, 
\11 I 

,_ .. '\.JI .. ~- . ."" JI "'- , '-'.31 

Line Address Bus 

LIB 

A Low order position 
.t~ of interface address 

SCAN 16 
. Ill) 

2 SCAN 48 
110) 

4 

SCAN 96 
(00) 

48 lines'max on 
scanner 1 

High speed select 
; X'BO' 
Line address 020 
is capable of running 
at 56 Kb. 

0 0 
"'--1 

~ 
Line Sel 4, 2 

Modified line Sel 8 

Bit 0 Bit 1 Limit Latches 
TE540 

II 

Set CS 
Request Lt 

LIB Sel 1-4, Adr Sel 8,4,2, 1 

Line Select 1 

• Inhibits 'CSB wants 
a priority register', 

CBAR 
Active 

Not CBAR 
Active 

Mod Bit 1 

Mod Bit 0 to Bit 0 Bus Forces 'CSB 
BitO' 

Mod Bit 1 to Bit 1 Bus Forces 'CSB 
B,t l' 

) 

To 
Attachment 
Base 

TE545 

Explanation of the High-Speed Select Chart 
Each scanner has a HS select register that allows address substitution to be per
fermed on a scanner basis. The substitution control register in the attachment 
base' is not used when using HS selection. Each scanner can have any upper scan 
limit. The assignment of scan limits in the chart is only for the purpose of illus
tration and does not mean that scanner 2 must have a scan limit of 16, for example. 
The interface addresses that are scanned (as determined by the scan limit) are shown 
above the heavy line. When using the HS select register, the scanner substitutes the 
even numbered address in LIB 1 for all the scan-counter line addresses that con-
tain the even/odd-numbered selected lines associated with a position in the HS 
select register that contains a 1. Multiple bits may be on in the HS select register. 
Each bit in the HS select register results in the line associated with that position 
being scanned 12 times for scan limits of 16,48 and 96 and 24 times for a scan 
limit of 8 per pass of the scan counter. 

Scanner 2 example: HS select register position 1 (X'40')=1, scan limit 16. 
The scanner substitutes interface address X'OA2' for all scan-counter line 
addresses with selected-lirie values of 2 or 3 (shown shaded). All the lines in 
LIB 1 are scanned 6 times per scan-counter pass except X'OA3' (which is not 
scanned) and X'OA2' which is scanned 12 times per scan-counter pass. LlBs 2, 
3, and 4 are not scanned. 

e Scanner 1 example: HS select register position 3 (X'10')=1 
Scanner 1, with a scan limit of 8, only scans interface address 020-027 as 
shown outlined by the heavy line; All other scan counter addresses are modified 

0 """ 

to these addresses; for example, scan counter addresses 02E and 02F are modified 
by the line 'modified line sel 8' E) to interface addresses 026 and 027 
respectively. When HSselect register position 3=1, the scanner substitutes inter
face address X'026' for all scan-counter line addresses with selected line values 
of 6 and 7. These addresses are shown shaded. Line interface addresses X'020', 
X'02l', X'022', X'023', X'024"and X'025' are each scanned 12 times per scan
counter pass. Address X'026' is scanned 24 times per scan-counter pass. Address 
X'027' and LlBs 2 and 3 are not scanned. HS select register positions 4-7 are not 
used with scan 8. 
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Local 
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Pointers 

Note: See 8-220 for scan 
address timings. 

A See B-22O for substitution 
W' control register modification. 
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SCAN ADDRESSING 
Description for F-090. The numbers refer to corresponding 
numbers on the data flow. 

D Scan Counter 
The scan counter runs continuously, stepping through 96 
different states. See F-11 0 for details on the scan counter 
positions and sequence of interface address outputs. The 
scan counter steps every 1.6 IlS when used on a 3705-1 
(see Note 1). Without modification, the scanner can not 
handle line speeds higher than 4,800 bps without the 
possibility of undetected bit overrun/underrun conditions. 

With a type 3 scanner, three modifications can be made 
to the scan counter output to allow the scanner to handle 
line speeds of up to 56,000 bps. These modifications are 
made in cortjunction with the substitution control register, 
the upper scan limit latches, and the high-speed select 
register. Address modification, when using the sub
stitution control register, modifies the addresses placed on 
the line address bus that affects all the scanners. Address mod
ification, when using the high-speed select register in a scanner, 
modifies the addresses only in that scanner. The substitution 
control registers should not be used when the high-speed select 
registers are used. The upper scan limits are used with either 
type of address modification or by themselves since they modify 
the addresses on a scanner basis. (See Note 2). 

fJ Address Substitution (Substitution Control Register) 
Never used when the high-speed select register is used. See 8-230 
for the description of scan addressing when using the substitu
tion control register. (See Note 2). 

II Line Address Bus 
Ten address bits plus a parity bit are on the line address bus, 
but for scan addressing, CSB sel 0 and CSB sel 1 are ignored. 
Parity is generated over the eight bit address on line address bus 
positions 2-9. 

0. Address Substitution (High-Speed Select Register) 
The contents of line address bus positions 4, 2 and modified 
address 8 (scan 8 modifies address 8 as described in the upper 
scan Iimi1Jn.O.dification chart on this.page) is decoded into 1 of 
g selected line even-odd combinatio~s as shown in the chart on 
F-090 (see Note 2). If a 1 is in the HS select register 
position corresponding to the decoded selected line 
combination, the scanner raises 'force LIB l' to modify 
the address. This modification forces: 

• LIB select 1. 
• Address select (x) where x = even address of the decoded 

selected-line combination 

• ICW addressing for UB 1 and line select (x). 

Notes: 
1. For the 3705-11, every 2.0 microseconds if the 

Cycle time is 1.0 microseconds (Models E-H) and every 
1.8 microseconds if the cycle time is 900 nanoseconds 
(Models J-Ll. 

2. Type 3HS scanners attach to a LI 8 1 in the 3705-11 
only. Interface addresses 0 and 2 are the only addresses 
selected. The address substitution, upper scan limit, -
andautocall options are not applicable to type 3HS 
scanneroperati oris. 
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'Force LIB l' forces a scan limit of 11 (scan 16) to the attach
ment base over CSB bits 0 and 1 II to enable the attachment 
base to modify the scan counter output to reflect the fact that 
an address has been substituted for the one the scan counter is 
pointing to. This is necessary if the L2 interrupt priority reg
ister is to present the same address that caused the L2 interrupt. 

If the address on the line address bus was the odd address of 
the selected line combination, or if line select 8 = 1 for scan 8, 
the scanner raises 'line select l' to inhibit setting 'L2 bid' and 
'ese wants a priority register' II. This prevents the scan 
counter that is pointing to the odd address from transferring 
the wrong address to the L2 interrupt priority register when 
the even address caused the interrupt. . . . 

If the decoded selected line combination finds a 0 in the cor
responding position of the HS select register, the state of the 
upper scan limits determines what modifications are made to 
the line address. 

fJ Upper Scan Limit Modification 
Each type 3 scanner has two upper scan limit latches. Each 
scanner modifies the address on the line address bus according 
to the state of its upper scan limit latches. See the chart to the 
right for the actual line address bit positions modified by the 
four states of the upper scan limit latches. The line address bus 
output may be modified in some form as shown in the chart. A 
zero in the '1st 3' position of the lew local store address selects 
ICWs associated with LI 8s 1, 2, 3 and also combines with a one 
in the 'lor 4', '2 or 5', or '3 or 6' positions for LI B- select 1, 2, 
or 3. 

If the scan counter output is not modified by the HS select 
register or by address substitution, the four states of the upper 
scan limit latches create the following effective scan periods: 
·3705-1 

Number of (1.2 usee \ Number of times each 
Upper Actual Interfaces . lr1terface is CycleTim~ 
Scan Scan actually scanned in Effective 
Limit Counter scanned by Scan Counter Sean 
State Period Scanner Period Period 

00 153.6 usee 96 1 *153.6 usec 
10 153.6 usee 48 2 76.8 usec 
11 153.6 usec. 16 6 25.6 usee 
01 153.6 usee 8 ' 12 12.8 usee 

3705-11 
Number of 

(1.0 usee \ Number of times each (0.9 usc ~ 
Upper Actual Interfaces Interface is Cycle Tim, Cycle Time 

scanned in Scan Scan actually 'Effective Effective 
Limit Counter scanned by Scan Counter Scan Scan 
State Period Scanner Period Period Period 

00 192 usec 96 1 *192 usec 172.8 
10 192 usec 48 2 9~ usec 86.4 
11 192 usee 16 6 3 usec 28;8 
01 192 usec 8 12 16 usee 14.4 

Scan limit state 2 48 4.0 usec 3.6 usec 
and scan 
counter period 

" are not 
applicable for 
tYpe 3HS 
scanners 

*The effective scan period is for 96 addresses since the type 2 
attachment base steps through 96 addresses. 

The upper scan limit for a type 3HS scanner is forced 
to a value of 01 by the 3705 hardware and is not a 
program option. 

ilL I B Select and. Address Select 
Every 1.6 (3705-1) microseconds, the scanner selects a 
line interface, or autocall interface, by sending the modified 
line address bus output to the LI B and interface by means 
of the LI B select and address select lines. (See Note.) 

II lew Local Store 
Each type 3 scanner contains a local store array that contains 
64 addressable interface control words (lCW). Each ICW con
tains 16 bytes plus 16 parity bits. (Each type 3HS 
scanner local store array contains two ICWs only. Each 
ICW contains-in addition to 16 bytes with 16 parity 
bits-leW bits 17.0, 17.1.) A distinct ICW is associated 
with each line interface, or autocall unit interface, attached 
to the scanner through a LI B. A duplex line interface has 
two distinct leWs. See chart on B-250 for the relationships 
between the modified line address bus output, ICW array 
selection, and interface address selected for each scanner. 

See B-220 for scan address timings to read out and write 
into the ICW associated with the selected interface address. 
CSB time gates the address to the local store, and the contents 

of the selected ICW are placed in the ICW work register at R2 
time. The scanner control logic examines the contents of this 
lew and the 'control in B' status. 

When a hardware interface bit service or a program service 
level 2 interrupt is required, the ICW contents are modified and 
written back into the local store at W2T1T2 time. If the ICW 
contents are not modified, they normally are not written into 
the local store array because the original contents are not 
destroyed during read-out. 

1m LIB Control 
The scanner control logic sends a 'control in B' signal to the 
selected interface which gates the status of certain data com
munications equipment lines and certain latches in the interface 
hardware back to the scanner. See F-530 for details. 

m Line Address Bus to Next Scanner 
Line address bus positions 2-9 pass directly to the next scanner. 
Position 0 reverses position with the inverted position 1; how
ever, these two positions are not used during scan addressing. 

UPPER SCAN LIMIT MODIFICATIONS OF LINE ADDRESS BUS (Type 3 Scanner only) 

Applicable 
to type 3HS 
scanners only 

Address Bit Positions 

Interface 
Upper Scan 1st 1 or 2 or 3 or 8 4 2 1 Lines Selected Modification 

Limit Position 3 4 5 6 (assume scanner # 1) Performed 

00 Line adr bus 1 1 t 0 t- O t- Ot r~ t ~~t 1 t- LIB sel =: 1; Adr sel = 1 Invert '1 st 3' bit 
(64 lines) -----~ -.... ~ l- ta ~ 

Local store adr 0 1 0 0 1 (021) 

Line addr bus 0 1 t- _0 t- O t-~t -~ t- r-~ t- f--1 LIB sel - 4; Adr sel - 1 Invert '1st 3' bit ----- I- - I- ro-
Local store adr 1 1 0 0 1 (051) 

10 Line adr bus X 
I-~ +- 1 t- O t- Ot 1 t-1-: t- 1 LIB sel- 2; Adr sel - 7 Force' 1st 3' bit to 0 

(48 lines) ------ - - f- l-O 1-1 .... 
Local store adr 0 1 0 1 (037) 

11 Line adr bus X X X x 
~r 

1 t- ~~ t- O t- LIB sel - 1; Adr sel = C Force '1 or 4' bit to 1 and 
(16 lines) f----- I- - I-- - ~ -r - - f- '1st 3', '2 or 5', '3 or 6' to O. Local store adr 0 1 0 0 1 0 (02C) 

01 Line adr bus X X X X 1 1 t· r~ t· X LIB sel = 1; Adr sel = 5 If bit 8 =.1, force it to 0 and 
(8 lines) f------.!- + -I- -r -I- -i- i--

(025) force bit 1 to 1. Local store adr 0 1 0 0 0 1 .1 

Line adr bus X X xtxt o 1 t ~ + 
X LI B sel = 1; Adr sel = 4 If bit 8 = 0, do not modify it, f-----
0 (024) but force bit 1 toO. Local store adr 0 1 000 1 

In both cases, force bit '1 or 4' 
to-1, and bits '1st 3', '2 or 5', or 
'3 or 6' to O. 

. UPPER SCAN LjIVffTIV/ODIFICATIONSOF LINE ADDRESS BUS (Type 3HS Scanner Only) 

Upper Scan 
Limit 

(See Note 3) 

01 
(2Iines) 

Position 

,indicates no modific~tion 
X indicates don't care \ 

\ 

1st 
3 

1 or 
4 

Address Bit Positions 

2 or 3 or 
5 6 8 4. 2 

Interface 
Lines Selected 

(assume scanner #1) 

LIB sel = 1; Adr sel == 0 
(020) 

LI B sel = 1; Adr sel == 2 

(022) 

Modification 
Performed 

Force '1 or 4' bit to 1 and 
'1st 3', '2 or 5', '3 or 6' to O. 

Force bits 8, 4, and 1 to O. 
Force bit 2 to 1. 

SCAN ADDRESSING F-100 
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SCAN ADDRESSING (TYPE 3HS SCANNERS ONLY) 

02-

03-

04-

05-

06-

07-

" I 

High order positions 
of interface address , 
~ 

CD 
C 
c 
co u 

(I) 

* Forcing line select bit 4 to off (0) effectively 
.... ~----.... reduces scan I imit from 8 to 4. 

() 
~,JY o o 

r~, 

2 

3 

4 

() 0 

SCANS 
(01 ) 

~ o. 

j 

'>'f 

, ::,l 

o 

Explanation of Type 3HS Scanner Addressing 

With a type 3HS scanner, only line interface addresses 
o and 2 on a LIB 1 are scanned. Hardwired modifi
cations to scan addressing circuits provide 48 scans 
of each selected line interface per scan counter cycle. 

, , The modifications force thefoUowing conditions to 
occyr. 

1. A scan limit of 8 is established which restricts 
interface line selection td a range of 020-027. 

,2. Line',select bit 4 is forced off (0) and narrows the 
interf«:!fe line selection range to 020-023. 

3: High-sp~ed select register positions 0 and 1 are 
forced on ( 1) to cause scanning of interface line 
addresses 0 and 2 only. 

I' , o < o o 000 0", ~t Y o ( 
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SCAN COUNTER (See Notes) 

• Stepped every 1.6 (3705-1), 2.0 (3705-", Models E-H), 
or 1.8 (3705-11, Models J-L) microseconds at C01 time 
(see F-090). 

• There are 96 different states-one for each interface address 
in the type 2 communication scanner. The type 3 scanner 
can handle up to 64 interface addresses. The type 3HS 
scanner handles two interface addresses only. 

• The relationship of the output state of the scan counter 
. with respect to the line address bus bit positions is shown 
in the charts. 

Position '1st 3' - A one indicates LIB 1,2 or 3is 
selected. (See Note 2). 

A zero indicates LIB 4,5 or 6 is 
selected. 

Position '1 or 4' - A one selects LI B 1 if position 
'1 st 3' is a one, or LI B 4 if position 
'1st 3' is a zero. (See Note 2). 

Position '2 or 5' - A one selects LIB 2 if position 
'1 st 3' is a one, or LI B 5 if position 
'1St 3' is a zero. 

Position '3 or 6' - A one selects LI B 3 if position 
'1st 3' is a one, or LIB 6 if position 
'1 st 3' is a zero. 

Only one position, from among '1 or 4', '2 or 5', and 
'3 or 6', can be active at a time. 

These four positions define the LIB to be selected. 

Positions 8,4,2,1 form the hex representation for the line 
address within the selected LIB. See Note 1. 

• The scan counter generates interface addresses in the se
quence shown in the charts. The L1Bs are selected in se
quence {see Note 2)-however, the even interface addresses 
within each LIB are generated consecutively, followed 
by the odd -interface addresses. 

Notes: 

1. With the type 3HS scanner.only line interface 
addresses 020, 022, OAO, OA2, 120, 122-, 1AO, 
and 1 A2 -can be used. 

2. Type 3HS scanners attach to a LIB 1 only and 
do not use upper scan limit, address substitution, 
or the aut0call option. 

'\,-
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See Note 2 

TYPE 3 COMMUNICATION SCANNER (BASIC FRAME) TYPE 3HS COMMUNICATION SCANNER (BASIC FRAME) 
SEQUENCE OF INTERFACEADDRESSES GENERATED BY SCAN COUNTER SEQUENCE OF INTERFACE ADDRESSES GENERATED BY SCAN COUNTER 

Interface Scan Counter Bit Positions 

Address (Hex) 
1st 3 1 or 4 120r 5 3 or 6 8 4 2 1 

- -" 
Interface line ___ 

LIB Address - ~ within selected LI B 

020 1 1 0 0 0 0 0 0 

022 1 1 0 0 0 0 1 0 

024 1 1 0 0 0 1 0 0 

026 1 1 0 0 0 1 1 0 

028 1 1 0 0 1 0 0 0 

02A 1 1 0 0 1 a 1 0 

02C 1 1 0 0 1 1 0 0 

02E 1 1 0 0 1 1 1 0 

021 1 1 0 0 0 0 0 1 

023 1 1 0 0 0 0 1 1 

025 1 1 0 0 0 1 0 1 

027 1 1 0 0 0 1 1 1 

029 1 1 0 0 1 0 0 1 

02B 1 1 0 0 1 0 1 1 

020 1 1 0 0 1 1 0 1 

02F 1 1 0 0 1 1 1 1 

030 1 0 1 0 0 0 0 0 , , t t t Even lines then odd lines 

03F 1 0 1 0 1 1 1 1 

040 1 0 0 1 0 0 0 0 , t t t t Even lines'then odd lines 

04F 1 0 0 1 1 1 1 1 

050 0 1 0 0 0 0 0 P 
t , t t t Even lines then odd lines 

05F 0 1 0 0 1 1 1 t 1 

060 0 0 1 0 0 0 0 0 

t , t t • Even lines then odd!lines~ 

06F 0 0 1 0 1 1 1 " 1 

070 0 0 0 1 0 0 p 0 

t , • t t Even lines thenlodd lines 

07F 0 0 0 1 1 1 ,1 '1 1 

LIB 
Selected 

1 

" 
1 

2 

t 
2 

3 

• 
3 

4 

t 
4 

Interface 
Line 

Scan Counter Bit Positions LIB Interface 

Selected 
Address (Hex) 

1st 3 I 1 or 4 I 2 or 5 I 

~ 

0 
020 1 

2 
022 1 

4 
020 1 

6 
022 1 

8 
020 1 

A 
022 1 

C 
020 1 

E 
022 1 

1 
020 1 

3 
022 1 

5 
020 1 

7 
022 1 

9 
020 1 

B 
022 1 

0 
020 1 

F 
022 1 

0 

• F 

0 , 
F 

0 , 
F 

Since u P to four LlBs can be attached to 
a type 
face ad 

3 scanner, these scan-counter inter
dresses do not select a LIB or interface 
t they are used for address substitution line bu 

(see ;::-1 00).-

LIB Address 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

1 0 

3 or 6 8 4 2 1 Selected 

Interface line 
~ -4-within selected LIB .... 

0 0 0 0 0 1 

0 0 0 1 0 

0 0 0 0 0 

0 0 0 1 0 

0 0 0 0 0 

0 0 0 1 0 

0 0 0 0 0 

0 0 0 1 0 

0 0 0 0 0 

0 0 0 1 0 

0 0 0 0 1 

0 0 0 1 0 

0 0 0 0 1 

0 0 0 1 0 

0 0 0 0 1 

0 0 0 1 0 

SCAN COUNTER 

Interface 
line 

Selected 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

0 

2 

F-11"O 

C 
I 
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ICW CONTROL AND DATA FIELDS (BYTES 0-5) 

The ICW (interface control word) is the link between the con
trol program and the type 3 scanner and the type 3 scanner 
and the interface hardware. Certain fields in the ICW buffer 
information about the interface between successive scans. 

In addition the ICW controls the cycle steal operations 
between the PDF (parallel data field) and the SDF (serial 
data field) and between the PDF and main storage. 

The type 3 scanner ICW consists of 128 information bits 
and is physically located in the scanner local store (130 
information bits for a type 3HS scanner ICW). 

BYTE l-AUTO CALL DESCRIPTION 

i=' 
t:5 
§ 

(not usedl NBR 
8 

OUTPUT OUTPUT X'44' (F·280) 

NAME SECONDARY CONTROL FIELD (SCF) 

BYrE.BIT 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

i=' i=' 
t:5 (3 
§ § 

NBR NBR 
4 2 

DESCRIPTION The PDF is physically 
located in the PDF array. 

SSC 

SOLC 

ALD REF 

INPUT 

rl £"~ 
"I) I; I:,' ~ / 

',-Y "- .. ~JV 

f~ 0 1 tf)\ (ftl (i iJ ,~(, ,I 

"-..y ,y "'_;1" 

INPUT X'44' (F·210) 

n (n ()) (if')) 10, , I, I" (, \' r,' 

"---Y 'll_y "",," --.;/ "'--jY "'- .. Y 

j: 
a e 

NBR 
1 

\. 

" 

OUTPUT X'45' (F·290) 

LCD (F-130) 
4 bit field. 
Defines line 
control and 
dial interface. 

PCF (F-l40) 
4 bit field. 
Def i nes state 
of communication 
line. 

BYTE 3, 4.0, 4.1 SET MODE 

<q 
.. 1.0 s: .t: 
1I>..c 

~:: 
II>() 
00-

II> -g 
E 
u Of; 
g 
= .Il! 
o 

BYTE 3-AUTO CALL DESCRIPTION 

i 
& 
~a 
=a: 
"'() ()-

o 
...I 

9 
II>-c 

:J .a: . 
19 G 
~ u 
00 

><-
11>0 
22 
... 11. 
C:.-
Sl.t:: 
£5 

c 
Sl 
E 
11.... a: 
's, 11. 
.- 0 0_ 

,.... 
.. ,n 
Sl·t:: 
1I>..c 
..!::.:: t() 
00-

OUTPUT X'46' (F·300) 

SDF 
10 bit field used: 

1. as character serializer/deserializer 
2. to initial ize line interfece by means ·of 

set mode (PCF IEPCF state X'l') 

INPUT X'45' (F·210) 

0 0 ( .~ ( " If)) I ('1', 1fl 0 :) 
1\ \ )v I\,tj/ "-- ,", 

, 
.......... --, 'l.L J) ... ' 

4.0 4.1 4.2 

0 n \t .. J/ 

ICW CONTROL AND DATA FIELDS (BYTES 0-5) 

OUTPUT 
X'47' (F·310) 

OUTPUT X'43' 
F·270 

Display Request 

OUTPUT· 
X'47' (F-310) 

MISC ICW BITS 

4.7 5.0 5.1 5.2 

Internal Internal 
Timer Timer 
(BSC) (eSC) 

Ones g ~ i Ones 0. 
Counter Counter ~ c: ~ :;, 

~ (SDLC) o ... r:T (SOLC) ()CI) II> 
~ .. ~ a: 

:;, .-g...l 
E to 
j.:.!1 

INPUT X'47' (F.210) 

Af) (f) 0 (~ 0 If) t, "I \~, j~/ \~ __ J/ LY f \, ': 

OUTPUT 
X'46' (F-300) 

5.4 5.5 5.6 

.. 
>< 
11>
.. 0 .. ... c: .... 
II> c: 
... 0 

~~ 
eN 
ea: 
1-2 

o ... :c 

0 

.... ... :c 

0 1 
' I' 

"Coo; / 

5.7 

F-120 

0 0 If 
I. 

1 , ~ 
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ICW CONTROL AND DATA FIELDS (BYTES 6-17) 

OUTPUT 

NAME 

BYTE.BIT 

DESCRIPTION 

BSC 
SDLC 

ALDREF 

INPUT 

OUTPUT 

NAME 

CYCLE STEAL' 

6.0: 

Cycle Steal 
Address Byte X 

! HIGH ORDER 
BIT (6.0) 

OUTPUT X'48' (F-320) 

CYCLE STEAL 
CONTROL 

6.4 6.5 6.6 6.7 

Ol 

:2 .!!! 
0 Ol u. 
2 iQ co c: 
W > LL '(ij 

X IV c: oJ:. 

~ '(ij U 
I- (J) oJ:. Gl w co U Ol 
--~ Gl ~ CO co "0 ~ 1-" > co Gl 
w.= u a ~ 

CYCLE STEAL BYTE COUNT 

Cycle Steal Byte Count 

8-bit field containing the byte count of 
the buffer currently allocated to the ICW 

TE200-TE205 TE210-TE215 

INPUT X'48' (F-230} 

OUTPUT X'4E' (F-340) 

ICW CONTROLS 

OUTPUT )('49' (F-320l 

CYCLE STEAL ADDRESS 

Cycle Steal Address Byte 0 Cycle Steal Address Byte 1 

TE200-TE205 

Cycle Steal Address 

20-bit field containing current storage 
address for data to' be stored or fetched. 
High order is 6.0. Low order is 9.7. j 

LOW ORDER BIT (9.7) J 

TE210-TE215 

INPUT )('49' (F-230) 

OUTPUT X'4F' (F-350) 

STATUS EXCEPTION 

OUTPUT X'4A' (F-320) 

BLOCK CHECK CHARACTERS 

BCC-1 BCC-2 

BCC (Block Check Characters} 

16-bit field in which the bcc is accumulated. 

TF300-TF305 TF310-TF315 

INPUT X'4A' (F-230) 

OUTPUT X'45' (F-290) OUTPUT X'4E' (F-340) 

BYTE.BIT 13.1 13.2 13.3 13.4 13.5 13.6 13.7 14.0 14.1 14.2 14.3 14.4 14.5 14.6 14.7 15.6 15.7 16.0 16.1 16.2 16.3 

DESCRIPTION 

BSC 

SOLC 

ALDREF 

INPln 

Cycle Steal PDF Array 
Pointer 

TF410-TF415 

PDF Array 
Pointer 

o 
3 
c: 
Gl 
::s 
g 

(J) 

3 
c: 
Gl ::s 
g 

en 

INPUT X'4E' (F-240) 
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g 
c: 

" 0 c: U 
Gl" 

CJ? c: o ::s 
... 0 , ... 
> co 
" c: co ... 
III ::s 
0:1-

N 

3 
c: 
Gl 
::s 
g 

(J) 

CS 
Message 
Counter 

TF200-TF205 

... e 
W 
Gl 
U 

~ 
::s g 

(J) 

W 
-I 
C 

I nitial Status 

I~~ 

Final Status 
IBSe) 

Used by the scanner to determine 
the correct control sequences 
to use for a transmit operation and 
to signal the program the received 
control sequences. 

INPUT X'4F' (F-240) 

g 
> 

(J) 

~ 
z 

EPCF (F-140) 

EPCF (Extended Primary 
Control Field) 4 bit (hex) 
character. Defines the 
state of the communica
tion line when combined 
with the PCF. 

TF210·TF215 

INPUT X'4B' (F-240) 

>c 
o 

TE-352 

INPUT X'41' (F-1S0) 

ICW CONTROL AND DATA FIELDS ,(BYTES 6·16) F-121 
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ICW LINE CONTROL DEFINER 

LCD (Line Control Definer) 
The LCD is used during transmit and receive operations to 
define the line control used by the line interface. LCD bit 0 
(located in .ICW 2.0) defines EP (Emulation Program) or NCP 
(Network Control Program) mode. The offstate of this bit 
(LCD hex characters 0-7) defines EP mode. The onstate of 
this bit (LCD hex characters 8-E) defines NCP mode; LCD 
X'F' defines a feedback check for both EP and NCP modes 

. (see key symbol 5 on page F-630). 

(~ .... " i .. J) o 10 'lY 

BYTE 
ICW 

BIT 

If"". ," '",J; 0 ... · \c 

LCD Bits 
023 

LCD HEX 
CHARACTER 

0 
1 
2 

EP 3 
4 
5 
6 
7 
8 
9 

NCP 
A 
B 
C 
D 
E 

EP and NCP F 

o l ~ ,( 
) I 

" ./ \, 

TYPE OF LINE CONTROL 

Reserved 
Reserved 
Reserved 
Dial (Auto-Call unit) 
BSC EBCDIC Line Control 
BSC USASCII Line Control 
BSC Transparent USASCII Line Control 
Reserved 
Reserved 
SDLC 8 bit byte length-search for 
SDLC control characters (Flag, Abort, Idle). 
Reserved 
Reserved 
BSC EBCDIC Line Control 
SSC USASCII Line Control 
Reserved 
Feedback check 

o f 
\"-. o o 't Y o 

ICWLINE CONTROL DEFINER 

o o 

F-130 

r 
'\. 
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ICW-PRIMARY/EXTENDED PRIMARY CONTROL FIELD 

o 
PCF Bits 

2 3 

o 0 o o o o o o o o 

o 

o 

Extended 
PCF Bits 

2 3 

o 

BYTE ICW ~B~IT~~----~~~~~-'~--~~~--------------------------------------------~~--~"~-'~--~ 
• The PCF (primary control field) and EPCF (extended 

primary control field) define the state of the line interface 
at any particular time. They are used to buffer the opera
tion being performed on that line interface between suc
cessive scans. 

• The control program initially sets the status of the 
PCF/EPCF. 

• The control program executes Output X'45' to set or change 
the PCF /EPCF states. 

• The type 3 scanner automatically changes PCF status under 
certain conditions (see diagrams). 

• The control program executes Input X'45' to determine the 
PCF status, and Input X'4B' to determine the EPCF status. 

• The scanner interpretation of the PCF/EPCF depends upon 
the state of the LCD field. The interpretations for a binary 
synchronous interface and a synchronous data link control 
interface are shown on this page. See B-090 for the inter
pretation of the PCF/EPCF for an autocall interface. 

• Refer to the state transfer diagrams in theALDs for the 
conditions that change the peF /EPCF states. 

Explanation of diagrams. 

PCF IEPCF State 

~ONO-OP 

~'SetMOd' 
The control program sets PCF/EPCF X'l/-'. This is indicated 
by no line going toward 1. 

Once the scanner executes set mode (PCF/EPCF X'l/-'), the 
scanner automatically sets PCF /EPCF X'O/-' (No-Op). This is 
indicated by the line leaving 1 and going to 0 A level 2 inter
rupt request occurs and is indicated by the (J) inserted within 
the line. 

A dash represents a don't care condition of the. EPCF bits. 

Note: See B-31O for the logic circuits that cause 'interrupt 
go'. This causes the level 2 interrupt request. 

CD~ 
~ 

0) I 

L----

CD 
I 

cD 
~ 

0)= L2 

SOLC 
PCFIEPCF 

CD~O/- -NOOP 

-SET MODE 

C~~= 
cb t=.3/-

-MON DSR 

-MON RI/DSR ON 
IL--___ _. ... 4/0 

r- -MON FLAG DSRERR 

.. I .. 
~ -c::::;: 
~ 
~ 
r--a::: 

I ~ 
-(i). .. 

c:=:;: 

r== -
I ~ .. ~ . 

r-:::.: -
~ 

1 

'-I 
~ .. 

5/0 

6/1 

6/2 

6/3 

6/4 

7/3 

7/4 

-MON FLAG DSR ERR 

-RCV FLAGS 

-RCV ADR 

-RCV CTL 

-RCV 01 & 2 

-RCV ABORT 

-RCV DATA 

7/5 -END FLAG 

7/7 -RCV IDLE 

7/C -RCV DIAG 1 

8/0 -XMIT INIT 

9/0 -XMIT PAD 

9/1 -XMIT CLOCK 

9/2 -XMIT FLAG 

9/3 -XMIT ABORT 

9/4 -XMIT DATA 

9/5 -XMIT END FLAG 

9/6 -XMIT BCC 

9/7 -XMIT IDLE 

9/C -XMIT DIAG 1 

A/ -SAME AS 8 W/NEW SYNC 

BI -SAME AS 9 W!NEW SYNC 

CI -RESERVED 

0/ -RESERVED 

E/ -XMIT CONTINUOUS 

'------------------ F/ -DISABLE 

I 
CD 

0= L2 

o o o o o o o o o o o 

BSC 
PCFIEPCF 

(j) 
~O/- -NOOP 

1/- -SET MODE 

2/- -MON DSR 

G) . 3/- -MON RI/OSR ON 
I 

• 4/0 -MON PHASEDSR ERR 

5/0 -MON PHASE DSR ERR 
5/1 -CHAR PHASE 

6/- -RESERVED 

7/2 -RCV LEAD GRAPHIC 

7/3 -RCV CTL SEQ 

7/4 -RCV TEXT 

c:=:;: 7/5 -RCVEND SEQ 

7/6 -RCV BCC 

7/8 -RCV SYN IDLE 

7/C -RCV DIAG 1 

8/0 -XMIT INIT 

c:=:;: 9/0 -XMIT PAD 

c::::;: 9/1 -XMIT CLOCK SYNC 

9/2 -XMIT SYN/L.G, 

9/3 -XMIT CTL 

c:=:;: 9/4 -XMIT TEXT 

~9/5 -XMIT END SEQ 

c::::;: 9/6 -XMIT BCC 

9/7 ~XMIT PAD 

9/8 -INSERT SYN IDLE 

9/C -XMIT DIAG 1 

A/- '-SAME AS 8 W/NEW SYNC 

B/- -SAME AS 9 W/NEW SYNC 

C/- -RESERVED 

D/- ,-RESERVED 

E/- -XMIT CONTINUOUS 

F/- -DISABLE 

III 

.......................... ~ ........................ ~ ............................................ ~.6!Ri .... ~il.:: ...... 4:a.".i .... $!S ..... = .... $ ...... aa ...................... I111111 __________ .IC.W •.• -.P.R.IM.A __ R.Y./E.X.T.E.N.D __ ED __ P_R_IM __ A_R_Y_C_O_N __ T_R_O_L_F_I_E_L_D ____ F= __ -_1 __ il __ () 
"II!! !Ii ilila:; I lIiSlltl" #iiIAlesaUl;""':.: Sikh Ii til Ii"; *.£" 41 II I lini I;" 1111":: 1122 i 14"asaIEl ilUU" ••• 
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lew BYTE 15 (BSe STATUS) 

EP MODE 
For EP LCD states, the initial and final control sequences are 
in the data stream except for transparent endings. 

STATUS BYTE FORMAT FOR BSe TRANSMIT 
IN NCP MODE 

Bit ~--~--~ 
I 

3 4 5 6 ---- .... ---
I 

7 
-r 

I 
I 

I 
I 
I 

L Leading Graphics Flag (LG F) 
I 
I L Final Control Sequence (FCS) 
I 
L Initial Control Sequence (IeS) 

• Initial Control Sequence (BSC Transmit) 
Used at the beginning of a BSC transmit operation for 
control characters. 

The initial control sequence bits are defined as: 

Bit 012 
000 - No Initial Control 
001 - Start of Text STX 
010 - Transparent Start of Text 0 LE-STX 
011 - Start of Header SOH 
100 - Special XMIT EOT 
111 - Prog Flag X'FF' (set by hardware) 

All other combinations are undefined for BSC transmit. 
Use of any undefined combination may result in unde
fined operation. 

o 
''LY 10' .. 

, ' 
£), 
'\ilj f) o o 

ICW BYTE 

BIT 

• Final Control Sequence (BSC Transmit) 
Used at the erid of a BSC transmission. Its meaning is defined 
in conjunction with the initial control sequence field. 

ICS FCS LGF 

Bit 012 3456 7 

000 0011 0/1 XMIT ENO, turn line around. ENG may be in 
data stream of leading graphics. 

000 0110 0/1 XMIT ACK-O, turn line around. 

000 0111 0/1 XMIT NAK, turn line around. 

000 1101 0 XMIT, RVI, turn line around. 

000 1110 0/1 XMIT ACK-l, turn line around. 

000 1111 0/1 XMIT WACK, turn line around. 

001 0011 0 XMIT STX-ENO (TTD), turn line around, byte 
count set to zero. 

001 1001 0 XMIT STX-data-ETX, turn line around, no 
skip byte on ITB in data. 

001 1010 0 XMIT STX-data-ETB, turn line around, no 
skip byte on ITB in data. 

001 1101 0 XMIT STX-data-ETX, turn line around, skip 
byte on ITB in data. 

001 1110 0 XMIT STX-data-ETB, turn line around, skip 
byte on ITB in data. 

010 0011 0 XMIT DLE-STX-data-DLE-ENO, turn line 
around. 

010 0100 0 XMIT DLE-STX-data-DLE-ITB 

010 1001 0 XMIT DLE-STX-data-DLE-ETX, turn line 
around. 

010 1010 0 XMIT DLE-STX-data-DLE-ETB, turn line 

around. 

010 1101 0 XMIT data-DLE-ETX, turn line around 
ITB was previously sent 

010 1110 0 XMIT data-DLE-ETB, turn line around. 
ITB was previously sent. 

all 0011 0 XMIT SOH-data-ENO, turn line around. 

011 1001 0 XMIT SOH-data ETX, turn line around, no 
skip byte on ITB in data. 

all 1010 0 XMIT SOH-data ETB, turn line around, no 
skip byte on ITB in data. 

011 1101 0 XMIT SOH-data-ETX turn line around, skip 
byte on ITB in data. 

all 1110 0 XMIT SOH-data-ETB, turn line around, skip 
byte on ITB in data. 

Note: If DLE·STX is in data stream ending is 

DLE-ETX or DLE-ETB. 

100 1100 0 XMIT EOT, turn line around. 

100 1110 0 XMIT DLE-EOT, turn line around. 

() o o o !'~ .. -)' .... I,r" "I 

~ 0 .. " '.j/ 

Status Bits 

STATUS BYTE FORMAT FOR BSC RECEIVE 

Bit ~-~--~ 
I 

3 4 5 6 7 -- --,- --- -.-
I I 
I I 

I I L.. Leading Graphics Flag LGF 
I I 
I L Final Status 
I 

L Initial Status 

• Initial Status (BSC Receive) 
The initial status bits are set according to the first text 
control character received. 

Bit 012 

000 - Control mode - no text received 
001 - text mode - STX first character 
010 - transparent text mode - DLE-STX first characters 
011 - Heading - SOH first character 
100 - Special Status - DLE-EDT (DISC) first characters 

• Final Status (BSe Receive) 
The final status bits are set according to the ending control 
characters received. 

Bits 3-6 

0000 Timeout 
0001 ITB 
0010 
0011 ENO 
0100 EOT 
0101 'STICK' 
0110 Wrong ACK 
0111 NAK 
1000 
1001 ETX 
1010 ET8 
1011 
1100 
1101 RVI 
1110 Positive ACK 
1111 WACK 

• Leading Graphics (BSC Receive) 
The leading graphics bit is set if the first character after the 
phase character is not an initial or final status. 

() o 

lew BYTE 15 (BSC STATUS) F-150 

o o If"l )'Y 



0000 o 0 0 0 0 O' 0 0 0 0 0 0 

lew BYTE 15 (SOLe STATUS) 

BYTE 
ICW 

BIT 

STATUS BYTE FORMAT FOR SOLC TRANSMIT 
The status byte is set by the network control program to inform 
the scanner of the action to perform at the end-of-frame. 

Bits 0-3 Not used in SOLC transmit 

Bit4 

Bit 5 

Bit6 

• Bit 4 is on - transmit extra flag ahead 
of SD.LC test frame. 

• Bit 4 is off - do not transmit extra 
flag ahead of SDLC test frame. 

If a line turnaround is not required (bit 7=0) 
and: 
• Bit 5 is'on - transmit continuous flags. 
-Bit 5 is off - go to the line idle state. 

If a line turnaround is required (bit 7=1) and: 
- Bit 6is on.- transmit 9 consecutive ones 

before turning the line around. 

Bit 7 - Bit 7 is on - Turn the line around to receive. 
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Status Bits 

STATUS BYTE FORMAT FOR SOLe RECEIVE 
BitO Control exception_ Set by the scanner hardware 

to indicate a control frame was indicated by the 
"control" character but a Flag character was not 
received three characters later. 

Bit 1 Reserved 

Bit 2 Reserved 

Bit 3 Idle. Set by the network control program to 
request a level 2 interrupt if the receive line 
goes to an idle state after a Flag is detected. 

Bit 4 Reserved 

Bits 5-7 Not used in receive. 

000000000000000<: 

ICW BYTE 15 (SDLCSTATUS) F·'·60 
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ICW DATA FLOW 

I All ICW c~rds except byte 17 may be swapped. 
See the description of ICW test mode for Output 
X'43' (F-270), X'44' (F-280), X'45' (F-290), 
X'46' (F-300), and X'4F' (F-350) instructions. 

From CCU Outbus 

I 
Gate Output Reg--X 

0.0 I 

Outreg Bus 

.-
I 
I 

, I 
Write CSB Time 

ICW Address 

OR I TF410 

===;::==== I TF411 

==::::;::~ 
OR 

~---!----------~----! TF415 

TF410 

o 0 
7.P dVj 0 

5 Byte 120f 

~ ____ r-__ ~TF415 63 ~_le_W __ Srto_r_ag_e~ 

7,P 

TF415 

--------------------X 
I 

ICW Work Reg 
Byte 4 TF412 

I 
I 
I 
I 
I 
I 
I 
I 

1.7 

·ITE520 ====::;:==== 
Output Register 

Gate ICW Work Reg 
To In Reg 

I 
~~ ____ r:::~~~~ __ t:~--r---

---------------'-- X 
TF4121 

ICW Test Mode 

(Gate Out Reg Direct) 

Byte 14 

----Normal Mode 

,",IlCllla .. , Bus A.O-A.7 

Byte 16 

ICW Input Reg 
Byte 4 

o 7,P 

l_n..:,.p_ut_X __ '4_7_' --..;:..-_____ X 

ICW Card 

I ~~tes 4 and 12 
L410-TF415 -.-

} 
From Other I .. ~ ____________________________ ~ ________ ~ ____________________ ~ ________________ ~ ____________ ~ ___ Scanner Inputs 

To Byte 4 
Control Logic 

Line Drivers 

To eeu [4 } From Other 

~4"----------------------------------------------------------------------------"----------------"--------------________ ~ ____________ ... Scanners 

(f~\ {1: (f'''' IQ f) () {') ~--) (; ,0 0 t 
:' ~ I: ,I {1 \; 1 J \( \. ,'j \" Y " .P ~.)V \t Y y 

'-I.e. . \:.'" ' 

'.. 

'" '~ (') ( "', () 'I 
! j/ ,j/ 

I 
/ 

(-) 0 ! 0 " I 

* Byte 17 is used with the type 3HS scanner 
only. 

{'j A, 
\~jJ {~ 0 

TF414 

0 

ICW Input Reg TF414 
Bvte 12 

o 7,P 

Input X'4E' 

I 

I 

I 

I 

() 10 { 

--~ 

C 

I Inbus Dot Byte 0 

To Byte 12 
Control Logic 

If} { 0 0 {'" 
't, 
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000000 000000000000 000000000000 

INPUT X'40' (INTERFACE ADDRESS) 

Input X'40' is used to obtain the interface address 
from ABAR(attachment buffer address register) in the 
attachment base. When Input X'40' is executed, the attach
mEmt base gates the interface address in ABAR to the 0.6 , 
through 1.6 bit positions of the general register specified by 
the.R field. The attachment base also gates a 1 tp position 
0.4 and a 0 to each of the remaining positions in the general 
register. 
If Input X'40' is executed during program level 2, the 
attachment base resets the 'priority register occupied' 
latch associated with the interface address in ABAR. This 
indicates that (1) the character service request isbeing 
serviced by the control program and (2) the 'program 
level 2 interrupt priority register', from which the ABAR 
was loaded, is now available for another level 2 interrupt of 
the same priority. Subsequent Input )('40' instructions 
within the same character service interrupt do not reset the 
'priority register occlJPied' latches. An exit instruction must 
be executed in program level 2 to reset the L2 input 40 
latches before another 'reset occupied latches' signal can 
occur. 

Input Inst 

11 Time 

CD Time 

CCU Logic 

A 

I 
I 
r 

Ca001 I' 
_' _.J 

oP XXXX XXXX XOOO XXXX 

Not OP Reg Bit 1.0 

OP--X100 X,XXX XXXX XXXX 

\ 
\ 

Input 40 

CXOOl 

I 

All CX logic is in the attachment base 
and is located on cards A-B3D2 and 
A-B3E2 

Not CS1 + CS2 Time + 1 :2,5 n~ 

Pgm Lev 2 Current 
A 

11 Time 

Not Pgm Lev:2 
Entered 

CX001 

Gate Input 40 BAR 

OP Reg Content for Input X'40' 

0100 OXXX 0000 1100 

R field specifies general register 

INPUT X'40' TIMINGS FET STORAGE* 

CCU CLock; (*) A B C D A B C 0 A B 1\ A B C D 

11 Time of Input X'40' (Next InStruction) Exit "nstr 

Gate Input 40 BAR 

Write LS (in CCU) 

Pgm Lev 2 Entered 

Pgm Lev 2 Current 

L2 Input 40 FL 

'Attachment Base Clock (*) C4 C5 C6 

L2 In 40 AT C2 F L 

Remem L2 In 40 F L 

Reset Occupied Latches 

*Fortiming with bridge storage see 8-120 

L2 Input 40 C2 Time 

FL 1-----""", A 

L2 In 40 
At C2 

FL 
C3Time 

-
" 

C7 CO 

Remem L2 
In 40 

FL 

C1 

CX001 CXOOl CXOO1 
From Pre ABAR 

Gate Pre BAR To BAR .. 
~~-----------------X • 

, ( F rom 'Start of L2') 
Latch ' 

0.6 1.1 11.2 0.7 1.0 1.3 Force 1 
to 0.4 Pos 

I • 
X---------------X 

C2 C3 

--
C4 C5 

, , 

Priority 
In ABAR 

m 
CX003 

CO C1 

Reset Occupied Latc~es 

ABAR contains Interface Address 

1.4 r 1.5 1.6 

CXOO9 

Attachment 
Buffer 
Address 
Register 

I cc~~ CCU Indata Bu, 

Exit 

Exit 

C2 C3 

,. 

Priority Register 
Occupied Latches 

Resets occupied latch 
associated with the 
priority in ABAR 

1.7 General Register 

I 
V I 

Interface Address / 

~--~------------------~Vr--------------------~ 
Character Control Block Vector Address 

(See B-3301 

000 

INPUT X'40' (tNTERFACE ADDRESS) F-180 
aJEE 

(;1 
I 
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INPUT X 141' AND X 142' 

INPUT X'41' (HIGH SPEED SELECT) 
The 3705 c.ontrol program uses this instruction to determine 
the setting of the high-speed select register and to obtain 
ICW bits 17.0 and 17.1 du ring type 3HS scanner operations. 
The scanner gates the contents of the high-speed select register 
to the general register specified by the R field. 

Notes: 

'1. ICWbits 17.0 and17.1 contain meaningful informa
tion only after a) a leveL2iriterrupt,0,ccuJs,qr b) 
an Output X'40' ins1ruction is executed in program 
level 3 or 4. .. 

2. The high-speed select register option is not applicable 
to type 3HS scanner operation. 

INPUT X'42' (DBAR/CHECK REGISTER 0) 
The 3705 control program uses this instruction to determine 
the state of.check register 0, DBAR (diagnostic buffer address 
register), alld scan limit bits. The scanner gates these bits to 
the generai.'tegister·specified by the Rfield. 

The scanner sets the cycle-steal address, currently in 
GBAR, int~' £?~BA.RII. v,vben the following errors occur: 

• ICW work register checks 0 thru 7. 
• PDF array check. 
• LIB select error. 
• CS parity error (CS inbound/outbound data). 
.CSAR even parity. 
• CSAR address exception. 

i' 
An Output X'42' instruction also sets DBAR as well as 

the scan Ii'mits. Upper scan limit option is not applicable 
to type 3t.i:fS scanner operations. 

FI,. 

TE706 

. (Not) CSB Disabled 

0 0 III ,! 0 I • 0 to 0 .. ~ /I: 

OR 

A 

0 

LEVEL 1 INTERRUPT 
If any of the check registe'rbitsin a scanner afe setta 1, the 
scanner sets the level 1 interrupt request thatbids fcfr a 
program level 1 interrupt in the CCU. The level 1 routine 
determines which scanner caused th.e level 1 interrupt by 
executing Input X76'. The control program can set ABAR 
with an interface address associated with that scanner, and 
then execute Input X'42' and Input X/43' to determine the 
specific cause for the level 1 interrupt. 

This CSB 
CSB Sel 0 

CSB Sell 
A - H 

1-0 Reg Adr Bus 0-7, P 

@ Good Parity 

Decode 

H 
T~500 H 

." . 

;. 

Input 41 

A 
r--

TE501 

Input 42 

A 
~ 

TE501 

! 

High Speed Select Register 

TE543 I I 
o 7 

Input 41 X 

0.0 0.7 

INPUT X'41' AND X'42' F-190 
BAR Bits 32,16,8,4,2, 1 

p-J D 

Check Register I f _'4 1----~.~1 __ ~ _______ JL __ _ r--0 
Scan Limit 

1111111111111111111111 I ___ D(~~R __ OJ 

0.0 

TE701 ]) TE702 32 1 
TE704 

o 1 
TE54() 

Input 42 
X~--------------~------------------X-------------------X 

10.6 1.0 I 1.5 1.6 I 1.7 
Inbus 

--1--- - - - - -- - I-- -- S~L~ -- -- --- C'CULogiC 
I 

CCU Logic 

J 

Input Inst 

11 Time 
A 

C or CD or D 

caOOl 

DBAR Bits 

Work Reg or Array 
or CS Error ---. 

Allow Gate DBAR A 

TE704 

Bid Levell 

0 0 n ,,-y 0 0 

Gate Input Data On Inbus 

INPUT X'41' 

General 
Register Check Register 0 
Bit Pos. Description Position 

0.0 High speed select reg 0 . ICW work reg check 2 

0.1 High speed select reg 1 ICW work reg check 3 

0.2 High speed select reg 2 ICW work reg check 4 

0.3 High speed select reg 3 I CW wor k reg check 5 
'0.4 High speed select reg 4 ICW work reg check 6 
0.5 High speed select reg 5 ICW work reg check 7 

0.6 High speed select reg 6 PDF array check 

0.7 High speed select reg 7 0 
1.0 Cy Stl PDF Array Ptr Bit 16* DBAR 32 

1.1 PDF Array Ptr Bit 16* ·DBAR16 
1.2 0 DBAR 8 
1.3 0 DBAR4 
1.4 0 DBAR 2· 
1.5 0 DBAR'l 

1.6 0 Scan limit 0** 
1.7 0 Scan limit 1 ** 

.. 

0.0 I I 0.1 0.2 O. 31 0.41 0.51 0.61 0.71,·0 I" 1,21,·31,·41,51,·61,·71 GENERAL 
REGISTER 

INPUT X/42' 

Cause of Check 

Set to 1 if scann-erdetects a peirity check (eVen) from lew work r~gisier for'Byte 3 or Byte 1"3. TE701 

Same as above for ICW Byte 4 or Byte 12. TE701 

Same as above for ICW Byte 50r Byte 11. TE701 

Same as above for ICW Byte 6 or Byte 8. TE701 

Same as above for ICW Byte 7 or Byte 9. TE701 

Same as above for ICW Byte 15 or Byte 16. TE701 

Set to 1 if scanner detects a parity check (even) on the PDF array output. TE701 
". 

~. TE704 

TE704 

TE704 

TE704 

TE704 
TE704 

TE540 

TE540 

* General register bit positions 1.0 and 1.1 are associated with ICW bits 17.0 and 17.1, respectively (type 3HS scanner only). 
** Scan limit is not applicable to type 3HS scanner operations. 

r) COO) (~ 10 0 'l 0.', 0 0 0 0 0 0 0 0 0 
- " 

OOO( 
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000000 000000000000 000000000000000 

INPUT X'43' (CHECK REGISTER 1) 

I~put X'43' is used to obtain the status of check register 1 
in the scanner. The interface address in the attachment 
buffer address register selects the scanner that contains the 
check register. 

LEVEL 1 INTERRUPT' 

If any of the check register bits in a scanner are set to 1, 
the scanner sets the level 1 interrupt request that bids for 
a program level 1 interrupt in the CCU. The level 1 routine 
determines which scanner ,caused t.he level 1 interrupt by 
executing Input X'76'.The control program can setABAR 
with an interface address associated with that scanner, and 
then execute Input X'43' to determine the specific cause 
for the level 1 interrupt. . 

Check 'Register 

CSB Sell" 

TE701r~ I-I I 0 -I I-I ...... • rl--I -I 1-1-1-1 j I II I I OTE702 csa SelO 
This eSB 

roPl 
~ 

Input Inst , 

! 1-0 RegAdr Bus 0:7, P , 

C or CD or D 

Decode 

TE500. 

Gate Input Data On lnbus 

0.0 1.7 

·TE706 

Input 43 

Input 43 

E263 
L-_--' 

General Check Register 
Register lR) Position Cause Of Check 

0.0 LIB 1 BCC Check 
Set to 1 if the scanner detects a LIB 1 BCC local store parity error during a bit clock 
selection. 

0.1 LIB 2 BCC Check Same as above for LIB position 2. 

0.2 LIB 3 BCC Check , Same as above for LI B position 3. 

0.3 LIB 4 BCC Check Same as above for LIB position 4. 

0.4 0 

0.5 0 

Set to 1 if more than one LIB was selected, or more than one line was accessed on the 
0.6 LIB Select Check selected LIB, or no line was accessed on the selected LIB, or a line was accessed on a LIB 

that was not selected. 
0.7 Inbus Check Set to 1 if the scanner detects a parity error (even) on Inbus bytes 0 or 1 ; 

1.0 ICW Work Reg Check 1 Set to 1 if the scanner detects a parity error (even) from ICW work ~eg for Byte 2 or Byte10 

1.1 Priority Reg Avail Check Set to 1 if the scanner detects a parity error (even) in the priority register available 
lines (4 + PI. 

1.2 CCU Outbus Check Set to 1 if the scanner detects a parity error (even) on the Outbus (16 + 2P). 

The line adr bus parity is used to predict the paritY of the address as modified by the 
1.3 Line Adr Bus Check scanner's up~r scan limits. If this predicted parity does not compare with the actual 

parity of the modified address, the scanner sets this bit to 1. 

1.4 Bad Inbound or Scanner sets to 1 if CCU detects a paritY check on the data the scanner is cycle stealing 
Outbound CS Data to or from storage. 

1.5 CSAR Check Scanner sets to 1 if CCU detects a parity check (even) in the Cycle Steal Address Register. 

1.6 Address Exception 
Scanner sets to 1 if the CCU detects that the address in CSAR exceeds the CCU storage size 
or points to a protected area of storage not assigned to the scanner. Scanner sets to 
o if 1.5 is a 1. 

1.7 ICW Work Reg Check 0 Set to 1 if scanner detects a parity check (even) from ICW work reg for Byte 0 or Byte 14. 

_F_r_om_N_e_x_t_B_i_d_P.=Qm_L_e_v_e_1 _1_A_d_a.:....pt_e_r ....... To previous Adapter/CCU 
(6-090) 

Bid Level 1 

(Not) CSB Disabled 
Error Set Levell Interrupt 

TE706 
Gate 1st Test Points on Inbus 
(Input X'76') 

TE264 

The identify CSB line is only 
active in its associated 
scanner. The other three lines 
are inactive in that scanner. 

Identify eSB 1 

Identify CSB 2 

Identify CSB 3 

Identify eSB 4 

0.1 

caOO1 L_ -- ------~~ -- --, -- --- .---- --' --"'-' --,-- --CCU Logic -- ------ -- --
r--....... L...._-, 

0.0 0.1 I· 0.2 0.3 0.4 0.5 0.6 0.7 1.0 

Page of SY27-Ql,07-6 As Updated 2 Apri11980 By TNL: SY27-1249 

1.1 1.2 1.3 1.4 1.5 1.6 1.7 
General 
Register 

INPUT X'43' (CHECK REGISTER 1) 

L£l& 

Reference 

TE702 

TE702 

TE702 

TE702 

TE702 

TE263 

TE701 

TE703 

TE703 

TE703 

TE703 

TE703 

TE703 

TE701 

F·200 

I 

C 
I 



INPUT X~44', X I 45', ANDXI 47' 

INPUT X'44' (lew BYTE 0 AND PDF ARRAY) 
The 3705 co!ntrol program uses this instruction to determine 
the states of it he SCF (secondary control field) and the PDF 
(parallel data field) from the PDF array. The scanner gates 
the contents of ICW Input register byte 0 (SDF) and PDF 
In register t~ the general register specified by the R field. 
See the chart below for the bit definitions. 

i 
INPUT X'45' (lew BYTES 2 AND 3) 
The 3705 control program uses this instruction to determine 
the states of theLCD, basic PCF, and SDF. The scanner gates 
the contents of\the ICW Input register byte 2 (LCD and basic 
PCF) and byte 3 (SDF) to the general register specified by 
tl')e R field. 

INPUT X'47' (lew BYTES 4 AND 5) 

The 3705 control program uses this instruction to determine 
the states of the bits in ICW bytes 4 and 5 as defined in the 
chart below. The scanner gates the contents of the ICW 
Input register bytes 4 and 5 to the general register specified 
by the R field. 

The ICW Input registers and PDF In register are loaded 
from the ICW and PDF array work registers respectively when 
a level 2 interrupt or Output X'40' in levels 3 or 4 raises 
'fetch buffer'. 

General 
Register Input 
Bit Pos. Input X'44' X'45' 

0.0 SCF 0 (Abort Oetect-SOLC) LCD Bit 0 

0.1 SCF 1 (Service Request Interlock) LCD Bit 1 . 

0.2 SCF 2 (Character Overrun/Underrun) LCD Bit 2 

0.3 SCF 3 (Modem Check) LCD Bit 3 

0.4 SCF 4 (Not L2 Bid) PCF Bit 0 

0.5 SCF.5 (End of Message) PCF Bit 1 

·0.6 SCF 6 (Program Flag) PCF Bit 2 

0.7 SCF 7 (Line Trace Active) PCF Bit 3 

1.0 . PDF Bit 0 SDFBit 0 

1.1 PDF Bit 1 SDF Bit 1 

1.2 PDF Bit 2 SDF Bit 2 

1.3 PDF Bit 3 SOF Bit 3 

1.4 PDF Bit 4 , SDF Bit 4 

1.5 PDF Bit 5 SOF Bit 5 

1.6 'PDF Bit 6 SDF Bit 6 

1.7 PDF Bit 7 SOF Bit 7 

0, 0 0 0 \~ I. 
t11t'. 
'~,y 0 t'11 '\.._y 0 '----Y 

CSB Sel 0 
This CSB 

A 
CSB Sell 

1-0 Reg Adr Bus 0-7, P Decode 

Good Parity 

TE500 -, 
L __ · ____ _ 

Input Inst 
CCU LogiC 

INPUT X'44', X'45',AND X'47' F-210 
From ICW Work Reg 

From ICW From PDF Array 
Work Reg 0 Work Reg Byte 2 Byte 3 Byte 4 Byte 5 

Gate In Reg - • • • • • 

~ f: PDF!R:;~~~'JTF'~ I~~.~· -I . ___ I~~-~~X' 

ICW Input Regs 
Byte 0 1.

0 
1.7 j'P 

Byte 2 

TF300 

Byte 3 

TF400 

Byt.4 I ByteS J 
Input 44 

TF410 TF31 TF200 

o Input 44 I 7 r 0 I 7 1P 0 I 7 Tp 0 I 7 r ,0 I 7 1P 
~_A_.;----":""-------X-.--x------x X 0"X---X-'-X---X ~X---x--X---X 
Input 45 ~ ~ 

A 
Input 45 

Input 47 

Input 47 0.0 0.7 0.1' 
A 

TE501 

* PG * 

1.01.7 1.P 1.P 

Inbus 

0.0 0.7 O.? 1.0 1.7 1.P, 

*AII inbus parity generation is done 
on TE263. 

A 
11 Time Gate Input Data On Inbus 

C or CO or 0 

COOOl 

Input X'47' 

SOF Bit 8 

SOF Bit 9 

Ones Count-SOLC or Interval Timer-BSC; Bit 4 

Ones Count-SOLC or Interval Timer-BSC; Bit 2 

Ones Coun.t-SOLC or Interval Timer-BSC; Bit 1 

Last Line State-SOLC 

Display Request 

Ones Count-SDLC or Interval Timer-BSC; Bit 16 

Ones Count-SDLC or Interval Timer-BSC; Bit 8 

L2 I nterrupt Pending 

Priority Bit 1 

Priority Bit 2 

NRZI Control-SOLC or Transparent Text-BSC 

Diagnostic 0 

Diagnostic 1 

External Modem Clock 
"-',' 

0 0 () ,0\ 0 () ~ I, ,_/ 

--~.----.-------.-

OR 

PC 

TE263 

-- CCULogic 

I 0.0 I 0.1 I 0.21 0.3 10.41 0.51 0.61 0.1 1,·0 I,·, 1,.21,.31,.411.5 1,.61,., I ~~~~S~~~ 
Input Timing-FET Storage * 

NB ----.. 
C I 0 A I B I CCU Clock 

11 Time of Input Inst (in CCU) 
, 

1-0 Reg Adr Bus 

Gate Input Datil on Inbus 

I { 
ICWlnput Reg 

nput PDF .In Reg 

Write LS (in CCU) -
Note: The CCU clock, not the scanner clock, provides the input timings. 

* See B-140for bridge storage timing. 

C-) (~) G l'l 0 'el {') 0 I' )) ~ > " "'-
tf-~ 0 0 0 0 0 0 0 1 \1..) ( .... 11 \.( ____ J/ 

Adapter I nbus Error 

(Sets check reg 1 
'bit 0.7 Oh F- ) 

0 0 0 C 
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INPUTX'46' (DISPLAY REGISTER) 

The 3705 control program uses this instruction to determine 
the setting of the display register. The scanner gates the con
tents of the display register to the general register specified by 
the R field. 

DISPLAY REQUEST OPERATION 
After the attachment base address register (ABAR) has been set 
to the proper interface address, the control program executes 
an Output X'43' with bit 0.2=1 to set the display request bit 
(ICW bit4.6). As long as the display request bit is on, every 
scan of that interface causes the display register to trap the 
contents on the B display bus. 

For the display register contents to be meaningful, only one 
display request bit may be on in an ICW associated with a 
scanner. Because each scanner contains a display register, each 
scanner may contain one ICW that uses the display request 
bit. Input X'46' should not be executed until the interface has 
been scanned at least one time after setting the display bit. 
This ensures that the data in the display register is valid for the 
interface just selected and is not the result of a former display 
trap operation. 

B DiSPLAY BUS - NORMAL OPERATION 
During 'control in B' time, the B data register traps the line 
interface status that is on 'CSB data in' g. If B data 6 con
tains a diagnostic mode status bit and the line is operating in 
BSe or SDLC mode, the scanner forces bit 1 (CTS) and bit 
3 (DTR). If there is not a feedback check, the contents of 
the B data register and the forced bits are gated to the B dis
play bus and are then loaded into the display register if the 
display request bit is on. 

During 'control in A' time, a feedback test fJ is made 
between the line interface A register contents on 'CSB data in' 
and the 'set' A register lines on 'csa data out'. Any discrep
ancy causes a feedback check that inhibits gating the B data 
register contents to the a display bus. Instead, the line, or 
lines, that caused the feedback check are forced to zero and 
the remaining csa data-in lines and csa data-out lines that 
match, force their corresponding bits to ones. Thus the lines 
that caused the feedback check can be distinguished from the 
I ines that are working correctly. 

B DISPLAY BUS - DIAGNOSTIC MODE 0 
When a line is in diagnostic mode 0, the scanner performs a 
Diagnostic Scanner Wrap. . 

o 

The control program sets the receive line, then the transmit 
line, to diagnostic mode 0 (Output X'46') and then sets the PCF, 
EPCF, and LCD states. Normal line functions are then simu
lated within the scanner: an associated LIB is not required. 
During the Diagnostic Scanner Wrap, the scanner gates the 
'CSB data out' lines II to theB display bus and then to the 
display register for the line that has the display request bit on. 
'Gated diag mode 0' inhibits the display register trapping the 
B data register or the feedback lines. 

'Control in B' gates the diagnostic signals II to the B data 
register where: 

• 'Oiag xmit' simulates CTS. 
• 'Oiag mode 0 wrap' simulates DSR_ 
• 'Oiag rcv' simulates R LSD. 
• 'Oiag rcv mark' simulates the receive data bit buffer. 

The diagnostic signals are not gated to the display register 
since the display register traps at W2 time and the diagnostic 
signl'lls are gated during 'control in B' time. 

o o 
Diag Mode Wrap 

CSB Sal 0 

CSB Sell 

General 
Register 
Position 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

o • o o o o o • o o o o o o o o -- n -o -- o 

I Diag Xmit 1 
--~------D-i~ag~M-O-d-e-w-ra-p--------3' 
--X------~~~--~------~ 

Scanner 

I . Not ICW Test Mode. 
TF621 __ ~.-----D ..... i.;..:ag::...;R ..... c ..... V-------------4_ 

.. CS.B.D.allta_'n.l.-7 _______ i~:~a~~e 

I X~---------------------~N~----------~ 
_~--____ D_i_ag~R_C_v_M_a_rk _____ 5" 

_C~o~nt~ro~I_ln_B _____________ X 
IM1T2-M21T21 I 

TF621 

(Not! Gated Diag Mode 0 

5 

CSB Data Out 1·7 g.-lIiiiiIIIIiiiIiII ____ .. 
X Diag Ctl In A or C 

I "1 
XD I 7 

CSB Data Out 1·7 To LIB 
.. --... -------t~-Interface 

7 7 1 _Co_n_tr_o_1 l_n_B_I_nt _______________ X_X_X __ X_X_X X Early Sample 

M1T2·M21T2 I I I I I I t W1R2T3 

~f~~~ER 1 I 2 I 3 4 I 5 I 6 I 7 I TF625 

I TF620 

========~======~7 1 
OE 

Fd Bk Chk Gated, 

~ BSCorSDLC 
X-----~~~ 

Gated Diag Mode 0 (Not) WR16.1 DTR And DiagWrap Reset Bit Svc Error 

TF622 
1 for each line that matches 

(Not) Gated Diag Mode 0 

o for-each line that does not match 
X Diag Mode 0 Wrap 

I 7 

'------X 

I 7 B Display Bus 7 B Display Bus 

tJ I ICW Test Mode 

X X 

I 7-1- 43 Set Function 

Not Input 46 

WR4.6 Display Req 

W2 

Display I, 12 I 3 I 4 15 I 617 I 81 
OutregO.6 

Register 
TF623 

This CSB 

B, .. , 0,' ~ T'263 
TE707 

8 
ICW And Array Reset 

Input 46 
~--------------------------------------------------------X 

Gate Input Data 
on Inbus 

TE501 

Line Interface From B Data Register 

Clear T~Send: 1 if the CTS line from the modem is on, or 
if diagn stic wrap forces CTS on. 

Ring Indicator: 1 if the ring indicator line from the modem 
is on. 

Data Set Ready: .1 if the DSR line from the modem is on, 
or if diagnostic wrap forces DSR on. 

Receive Line Signal Detector: 1 if the RLSD line from the 
modem is on. 

Receive Data Bit Buffer: 1 if the line interface receive data 
bit buffer contains a mark (1). This bit is 0 if the bit buffer 
contains a space (0). 

Diagnostic Wrap Mode: 1 if the line interface is in diagnostic 
wrap mode. 

Bit Service Request: 1 if the line interface bit service reques~ 
is on. 

ICW Test Mode: 1 if 'diagnostic mode' latch is set by 
Output X'43' or by 'ICW and array reset'. 

Inbus 

CCU Logic 

Zeros 
8 A 

( , 
10.0 I 0.1 '0.2'0.310.410.5\ 0.61 0 .7 11.0 11.1 11.2\1.311.4 11.5\1.611.71 ~:~~~~Ir 

Autocall Interface from B Data Register Feedback Check Diagnostic Mode 0 

Abandon Call and Retry: 1 if the ACR line from the Line or lines that caused The'CSB data out' lines. 
autocall unit is on. the feedback check, set The interpretation of these 

Present Next Digit: 1 if the PN 0 I ine from the auto- the corresponding bits to lines depends on the line 
O. The remaining CSB function being performed. call unit is on. data·in and CSB data-out See F-530 for the various 

Data Line Occupied: 1 if the DLO line from the. auto- lines that match, set their combinations by line 
call unit is on. corresponding bits to 1. function. 

Power Indicator: 1 if the PWI line from the autocall 
unit is on. 

Bitis always O. 

Call Originating Status: 1 if the COS tine from the 
autocall unit is on. 

Bit Service Request: 1 if the autocall interface bit 
service request is on. 

Same as Line Interface. Same as Line Interface Same as Line Interface 

ICW Test Mode 

o 

INPUT X'46' {DISPLAY REGISTER) 

ElL 

o n - ---

F-220 
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INPUT X'48', X'49', AND X'4A' 

INPUT X'48' (lew BYTES 6 AND 7) 
The 3705 control program uses th is instruction (1) to deter
mine the contents of the cycle steal byte count and cycle 
steal extended address bits X.4-X.7, (2) to determine the 
state of the cycle steal control bits, and (3) to determine 
whether ETB, ETX, or ENQ characters were in the cycle 
steal data. The scanner gates the contents of ICW input 
register bytes 6 and 7 to the general register specified by 
the R field. 

INPUT X'49' (lew BYTES 8 AND 9) 
The 3705 control' program uses this instruction to determine 
the contents of the cycle steal address register. The scanner 
gates the contents of ICW input register bytes 8 and 9 to the 
general register specified by the R field. 

INPUT X'4A' (lew BYTES 10 AND 11) 
The 3705 control program uses this instruction to determine 
the contents of the old BCC (block check character). The 16 
bit BCC accumulation for SD LC, BSC EBCD I C, or BSC 
USASCII is buffered in these two bytes between bit services. 
The scanner gates the BCC accumulation from ICW input 
register bytes 10 and 11 to the general register specified by 
the R field. 

("": I.(-'~ () f" ;.f\ f) (""), ,I , , 

'\ . .tv .~ .. ' ~} 't... ~' '\.. ! \10. /" 

{n" 
' 'I 

, .• ...! 

CSB Sel 0 This CSB 

A 
CSB Sell 

1-0 Reg Adr Bus 0-7, P 
Decode 

TE500 

INPUT X'48', X'49', AND X'4A' F-230 

ICW Work Registers 

Byte 6 Byte 7 Byte 8 Byte 9 Byte 10 Byte 11 

Gate In Reg I I I I I I 
-------X------ X .----------,----- X------ X ------------- X -~---- X 

ICW Input 
Registers 

Input 48 

A 
Input 

Input 49 

A 

Input 4A 

I I I I I I __ -=-~iiiiiiiiiii=--_- - - - ;;;;"':iiiiiiiiiii;";;;;;;:;;~--- - __ ':"iiiiiiiiii..iiiiiiiiiiii:" .. 

a 

Byte 6 Byte 7 Byte 8 Byte 9 

TE200 

I 
--I-----X 

o I 7""f0 I 
~--X--X---

0.0 0.7 
O.P 1.P 

0.0 0.7 
O.P 

Inbus 

1.P 

OR 

Byte 10 Byte 11 

TF300 TF310 

o I 7lP o I 7 Tp £A--X--X---X--X 

PC 

0.0 0.7 O.P 1.0 1.7 
1.P 

*AII inbus parity generation is done 
on TE263. 

Adapter Inbus Error 

(Sets check reg 1 bit 0.7 
on F-200) 

.- ______________ ,. ____ ==~ ____________ TE263 _______ _ 

-- --- CCULogi, ~ A I 
Input Inst L __ TE~ ____ --.J 
11 Time A ,Gate Input Data On Inbus 

C or CD or D 

CQOOl 

General 
Register 
Bit Pos. 

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 

() (('1, [) 0 0 ,;1,\ -f=} () ( . 

<,,~ .... I' \t~/ ,\,/ / "",. 

I 00 1 0.' I 0.21 031 0 ·.1 051 061 0.71, .0 I,·, I' .21' .31, _1'51' .61, .71 
General 
Register 

Input X'48' Input X'49' Input X'4A' 

Cycle Steal Address X.4 Cycle Steal Address Register Bit 0.0 Old BCC Bit 0.0 
Cycle Steal ,Address X.5 Cycle Steal Address Register Bit 0.1 Old BCC Bit 0.1 
Cycle Steal Address X.6 Cycle Steal Address Register Bit 0.2 Old BCC Bit 0.2 
Cycle Steal Address X.7 Cycle Steal Address Register Bit 0.3 Old BCC Bit 0.3 
ETB, ETX, or ENG Char in CS Data Cycle Steal Address Register Bit 0.4 Old BCC Bit 0.4 
Cycle Steal Valid Cycle Steal Address Register Bit 0.5 Old BCC Bit 0.5 
Data Chain Flag Cycle Steal Address Register Bit 0.6 Old BCC Bit 0.6 
Message Chain Flag Cycle Steal Address Register Bit 0.7 . Old BCC Bit 0.7 
Cycle Steal Byte Count Bit 128 Cycle Steal Address Register Bit 1.0 Old BCC Bit 1.0 
Cycle Steal Byte Count Bit 64 Cycle Steal Address Register Bit 1.1 Old BCC Bit 1.1 
Cycle Steal Byte Count Bit 32 Cycle Steal Address Register Bit 1.2 Old BCe Bit 1.2 
Cycle Steal Byte Count Bit 16 Cycle Steal Address Register Bit 1.3 Old BCC Bit 1.3 
Cycle Steal Byte Count Bit 8 Cycle Steal Address Register Bit 1.4 Old BCC Bit 1.4 
Cycle Steal Byte Count Bit 4 Cycle Steal Address Register Bit 1.5 Old BCC Bit 1.5 
Cycle Steal Byte Count Bit 2 Cycle Steal Address Register Bit 1,6 Old BCe Bit 1.6 
Cycle Steal Byte Count Bit 1 Cycle Steal Address Register Bit 1.7 Old BCC Bit 1.7 

() 0 1 (} ('to,: 0 0 {"~l In (f') (J , \ J! 'I. )JV Y .y 
n ;(") !£'t '("-10 ;(' .. ~\ 

'"4, (.~ 
\1 ' 
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INPUT X'4B', X'4C', X'4E',AND X'4F' 

INPUT X'4B' (lCW BYTE 16) 
The 3705 control program uses this instruction to determine 
the state of the Extended peF, New Sync, DTR and 0 L TT 
diagnostic bits. The scanner gates the contents of lew input 
register byte 16 to the general register specified by the R field. 

INPUT X'4C' (PDF ARRAY BITS 0-10) 
The 3705 control program uses this instruction to determine 
the contents of PDF array bits 0-10. The scanner loads the 
PDF work register with the contents of the PDF array buffer 
that is selected by the PDF pointer (leW bits 12.4-12.7) D. 
'Fetch buffer' loads the contents of the PDF work register 
into the PDF in-register just as 'fetch buffer' loads the con
tents of the lew work registers into the lew input registers. 
The scanner gates the contents of the PDF in-register to the 
general register specified by theR field. 

INPUT X'4E' (lCW BYTES 12 AND 13) 
The 3705 control program uses this instruction to determine 
the PDF array address that the cycle steal and PDF pointers 
point to and to determine the states of the sequence field, 
message counter field and the turnaround control bit. The 
scanner gates the contents of lew input register bytes 12 and 
13 to the general register specified by the R field. 

INPUT X'4F' (lew BYTES 14 AND 15) 
The 3705 control program uses this instruction to determine 
the state of the status fields as shown on the chart for BSe 
or SOLe. The scanner gates the contents of lew input regis
ter bytes 14 and 15 to the general register specified by the 
R field. . 

o 000 00.00000 o o o o o () o o --l) -o o o o o 

csa Sel 0 

CSB Sell 

Input 4C 

PDF Array 
Work Register ICW Work Registers 

I Byt,e 12 Byt,e 13 By tie 14 By tie 15 By tie 16 

Gate In Reg 
---------X--------~----- ------- --------------X------X--------------X 

I 1 .7 ,O.P, 
1 

.P jiiiiiiiiiii.:l~iiiii_iiiiiii.:l~iiiiiii~W Input Reg:..-s - iiiiiiiiii.:l:..iiiiiii;iiiiiiii.:I:.. ... -.--- -.. - iiiiiiiiii.:I __ 
PDF IN REG ITF446 

0.5 

Byte 13 Byte 14 Byte 15 

0~7 1.0 I 1.7 Tr·p 
===========-.===:::T=F4~0=4 _. _ __ __ TF204 TF214 

Byte 16 

TF214 - - --!;==::::;:;~ 

A 1-------X X-· ~~. X-X _____ 1~7_1 ~1~-r __ 0 ___ 1_7_!P o I 7 TP 
~X----X 

TE501 

0.5 0.7 1.0 1.7 O.P l.P 0.0 0.7 O,P 1.0 1.7 

This CSB Input 4B 

Input 4B 
A A 

1.P 
0.0 0.7 

O.P 

OR 
PC 

5 

1.0 L7 
loP O.P 

* All inbus parity generation is done 
on TE263. 

1-0 Reg Adr Bus 0-7,P 
Decode h-----~-r;.;;.;....., Adapter Inbus Error 

TE500 

Input Inst 

11 Time 
A 

Gate Input Data On Inbus 

C or CD or 0 

caOOl 

General 
Register 
Bit Pas. Input 4B 

0.0 0 
0.1 0 
0.2 0 
0.3 0 
0.4 0 
0.5 0 
0.6 0 
0.7 0 
1.0 New Sync 
1.1 Data Terminal Ready And Diag Wrap 
1.2 On Line Terminal Test Diagnostics 
1.3 0 
1.4 Extended PCF Bit 0 
1.5 Extended PCF Bit 1 

1.6 Extended PCF Bit 2 
1.7 Extended PCF Bit 3 

A Input 4E 

A Input 4F 

TE501 

1--
I 

____ TE~ 
_----~-- ---CCU Logi-c-· -

(Sets check reg 1 bit 0.7-
on F-200) 

------- ----- ~ 
100 I 0.1 I 0.21 0.31 041 0.51 0.61 0 71 1.0 11.1 l' .>1' .31 , .11 .51,611.71 ~ ~ ~ ~s~ ~ ~ 

Input 4F 

Input 4C Input 4E BSC SOLe 

0 Cycle Steal Pointer-PDF Array Address Bit 8 Receive Line Signal Detect Receive Line Signal Detect 
0 Cycle Steal Pointer-PDF Array Address Bit 4 Format Exception Idle Detected (15 consecutive SDLC zeros) 
0 Cycle Steal Pointer-PDF Array Address Bit 2 Flush Flush 
0 Cycle Steal Pointer-PDF Array Address Bit 1 VRC or BCC Check BCC Check 
0 PDF Pointer-PDF Array Address Bit 8 Sad Flag or Pad Flag Off Boundary 

PDF Array Bit 0 D PDF Pointer-PDF Array Address Bit 4 ACK Expected Two Control Characters 
PDF Array Bit 1 PDF Pointer-PDF Array Address Bit 2 Leading D LE Sequence Error 0 
PDF Array Bit 2 PDF Pointer-PDF Array Address Bit 1 Length Check Length Check 
PDF Array Bit 3 Sequence 0 Initial Status Bit 0 Control Exception (Rcv'd data in control frame) 
PDF Array Bit 4 Sequence ,1 Initial Status Bit 1 0 
PDF Array Bit 5 RTS Turnaround Control Initial Status Bit 2 0 
PDF Array Bit 6 Sequence 2 Final Status Bit 3 Program Requested Interrupt on 'line idle detect' or 'Flag 
PDF Array Sit 7 0 Final Status Bit 4 0 
PDF Array Bit 8 0 Final Status Bit 5 1 == Xmit Flag} .. . ox. Id After Transmission In Not turnaround 

== mit Ie 
PDF Array Bit 9 Messa!le Counter Bit 0 Final Status Bit 6 Xmit Pad Before Line Turnaround 
PDF Array Bit 10 Message Counter Bit 1 JAading Graphics Line Turnaround After Transmission 

INPUT X'4B', X'4C', X'4E', AND X'4F' F-240 .. 
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OUTPUT X '40' AND X'41' F-2S0 

OUTPUT X'40' AND X'41' General 
Register (R) Output X'40' 

Output X'40' loads an interface address in ABAR 
(attachment buffer address register) to the attach
ment base. When Output X'40' is executed in pro
gram levels 3 or 4~ the attachment base gates the 
contents of the lew work register to the lew input 
register and the contents of the PDF array (selected 
by the PDF pointer) to the PDF in register where 
they are available to the control program by means 
of Input instructions X'44', '45', '47', '48', '49', 
'4A', '4B', '4C', '4E', and '4F'. 
The control program must execute Output X'40' 
to initialize ABAR with an interface address 
associated with an instafled type 3 scanner after 
the 3705 is powered on and before other inputs 
and outputs are issued to the scanner. Otherwise 
an input/output check may occur. ' 
Output X '41' sets the substitution control register 
bits in the attachment base and the bits in the high-

. speed select register (located in the scanner). 

0.0 
I 

0.5 

0.6 
0.7 

1.0 
1.1 
1.2 

1.3 
1.4 
1.5 
1.6 

1.7 

* 
I 
* 

Interface Address Bit O~~:;;. S 
Bi t 1 ~~~:~:::::. can ner 

*Bit Position Unused 

OP Reg Content for Output X'40' OP Reg Content for Output X'41'------__ ------. , 
0100 OX XX 0000 0100 

R field 

0100 OX XX 0001 0100 

::~\;:~ 
1.0 

OP XXXX XXXX X001 XXXX (Output 41 ) 

OP XIOO XXXX XXX X XXXX 

Not OP Reg Bit 1.0 CX001 

Pulsed Output 41 SCR 
X 

00 = 1 
01 = 2 

010 = LIB 1 
011=LlB2 
100=LlB3 

O-F(hex) 

10:; 3 
11 :; 4 

101 = LIB 4 
110=LlB5 
111=LlB6 

General Register 

.... :.:' .. <.:.:«~~~ Output X '40' 

".:;~::.:. 
Output X'41' 

Z Bus 

General 
Register (R) 

, 

I 
I 
I 
I 
I 

0.0 

0.7 
1.0 
1.1 

1.2 
1.3 
1.4 
1.5 

1.6 
1.7 

Decode 4X 

A 

Output X'41' 

High Speed Select Reg Bit 0 
Bit 1 
Bit 2 
Bit 3 
Bit 4 
Bit 5 
Bit 6 
Bit 7 

SUbstiltution Ctlrl Re

l

9 ~:! J 
Bit 3 
Bit 4 

Outbus 0.0-1.7 

Gate Output Reg 
r---~-~-----~---X • 0.0 

TE500 

TE520 Out Register 

Output 41 Byte 0 Direct 

TE502 Byte 1 Direct 

1.7 

~ 
~ 

Pre Substitution 
Control Register 
CX006 

I t------.---- X , Outreg Bus 1.0-1.7 
CXOO1 

------1 
Output Inst I 

CCU sample 
11 CD Time OutP'Jt Data 

T3 +TO 

I 
CCU LOGIC' Ca001 ______ J 

(Output 40) 

Output Timings 

CCU Clock 

11 Time of Output Instr 

Pulsed Output 41 SCR 

Attachment Base Clock 

Substitution Ctrl Reg 

Set BAR 

Out 40 L3 L4 

Fetch Buffer 

ICW Input Register 

Out Reg 

High Speed Sel Reg 

OP XXXX XXXX XOOO XXXX 

FET Storage ** 

A B C 

C4 C5 C6 

** For bridge storage timing, see B-160 

of""" 
\'lV () t' '~J) 

CXOO1 

A 

C4 

Pgm Lev 2 Interrrupt 

o t="', 
I{,. / 

I_I 
Substitution 
Control Register 
CX006 

.Z Bus 

~ ___ Scanner Logic ____ _ 
From ---, 
Pre ABAR Attachment Base Logic I 

Gate Pre BAR to BAR • Not Gate Pre BAR to BAR 

------------:.i ..... i. I 
r-____ ~S~et~BA~R~_X 

OR t---------..... 
i l • 

10+.7 11.0 I 11 11.211.311.411.511.6Ii~:1:;e~~~:e" Fetoh 
CX009 Buffer 

(Not Pgm Lev 1 Current) or Pgl1l Stop Lth 

(Not Pgm Lev 2 Entered) or Pgm Stop Lth 

Out 40 L3 L4 ~L~ev~2..!21 r:Ep~t -r-r-.., 
FL 

FL C3 +C7 A 
A C2 Time 

CXOOl 

Fetch Buffer 

TE506 

TE503 

rf'~\ 
\",~.// 

tt'l:: 
'lJ! 0 ' " ! \., "!/ 

\ _.,Y o 

Out reg Bus 0.0-0.7 

X 
0.0 • 0.7 

TE543 

ICW Work Register 

Fetch Buffer Powered 
I TF202 (lCW Byte 0) 

X 

t~. 
\~ lv' 

I 

ICW Input Register 

0 .. "1 'ly 

TF204 (Byte 0) 

,r,,) 
\', J~' 

Gate In Reg I 
I 

I PDF In Reg I 
TF446 

fl' I.', 
\It " / 



00 0000 000000000000 000000000000 000 
OUTPUT X 142' (DBAR/SCAN LIMITS) 

The 3705 control program uses this instruction to set the con
tents of the upper scan limits and DBAR (diagnostic buffer 
address register) in the selected scanner. The interface 
address in the attachmentbuffer address register selects the 
scanner. (See Note). 

Normally the scanner traps the lew address in DBAR 
when an ICW work register, array check LIB select error, 
CS parity error, CSAR even parity, or CSAR address excep
tion occur. The level 1 routine of the control program exe
cutes an Input X'42' to obtain the address of the failing line 
fromDBAR. The diagnostic program uses Output X'42' to 
set DBAR only to verify the correct operation of DBAR and 
the Input X'42' instruction. 

Output Timings-FET Storage* 

eeu Clock I AlB 1 e ID 1 AI B 1 e 1 D 1 AI B 1 e I D 1 

11 Time of Output I nst 

1-0 Reg Adr Bus 

Sample Output Data 

Scanner Clock 

Gate Output Reg 

Latched 1-0 Adr Bits 4-7 

Output Register 

Sync Latch* 

Output 42 

Upper Scan Limit !-atches 

DBAR 

(Non Output ~nst) 

===x ________ ~x _________ x~ ____ ~ 

-
M21 .M22 M23 W2 R1 M1 W1 R2 M21 M22M23 W2 

~CU ... 1_ 
Time 

-
esB---II .... ~1 
Time 

__________ ~)(~ __ ~-C-o-nt-e-n-ts-o-f-G-e-n-er-a-I-R~eg~i-st-er_R __ ___ 

*See B-180 for bridge storage timing 

*The scanner sets the sync latch whenever the scanner decodes an Output X'41' 
thru X'4F' instruction. When set, the sync latch allows the scanner to execute 
the Output X'4X' instruction the next eeu time. 

CSB Sel 0 

CSB Sel1 

32 16 

LIB 1 0 0 

LIB 2 0 

L1B3 0 

L1B4 

ThisCSB 

A 

1-0 Reg Adr Bus 0.7, P 

Note: The scan limit select option is not applicable to type 
3HS scanner operation_ Therefore, upper scan limit bits 0 
and 1 (Output X'42' general register bits 1.6 and 1.7, 
respectively) must be set to zero_ 
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------
Output Inst 

11 CD Time 

T3+TO 

Out Good Parity 

eeu logic 

A 
Sample Output Data 

COO01 

DBAR Bits 

8 4 2 

X X X X 

X X X X 

X X X X 

X X X X 

·····':':;::t:l:lil~~l~~1~j~ll!!1!lilll~1~~~~~l~Mll:3:;::': •..... 
Hex address of line within 
the selected LIB. 

Decode 4X 

A 

DBAR Bit 32 (lew Select LIB 3 or 4) 
. DBAR Bit 16 (lew Select LIB 1 or 2) 

DBAR Bit 8 (lew Address 8) 
DBAR Bit 4 (lew Address 4) 

DBAR Bit 2 (leW Address 2) 
Unused Bits DBAR Bit 1 (lCW Address 1) 

rM~'1 ur~~r~s~:;~~;'~ Bit I 
~~~~~~~~~~~~~~~~~~~~~~~-

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 1.0 1.1 .1.2 1.3 1.4 1.5 1.6 .1.7 General Register 

I eel; Logic I 
Byte 0 or 1 
Bad Parity Force Error 

A 
Gate Output Reg 

~----~--~--~--------X---------------~ __ -J 
Sample Output Data I 
~-----L....-J 0.0 TE500 _ 

TE520 

1.7 TE703 

Output 42 

Decode 
Sync Lt 
Output 
4X 
Latched 
Bits 

TE500 

Out Register 

TE521 

BO Dir 
0.0 I Byte 0 Direct 

OR X 

1.7 0.7 1.0 

I Outreg Bus 0.0-0.7 

B1Dir 

OR 
Byte 1 Direct 

~~------------------~----------------------X 

TE506 

Outreg Bus 1.0-1.7 

.R1Tl 

A ~--~----------------------------~----~-+--~--~-+--4---~X--X 

TE540 
... ____ ~-----------~-----......:0:....:u:.:t.:.:.pu.:..t=-4.:.:2:.-- X--X -X - X--X:"- X 

BAR 5-0 

i 
-----x Not Output 42 

I 0 1.0 1.5 

====~====~========== I 
5 

TE708 

OR ~-------~------X 

I 1.0 1.5 
A 

Ml 
TE704 

rBAR 
TE704 

• 

o Upper Scan 
Limit Latches 

_...r-......t TE540 

DBAR/SCAN LIMITS 

Sets check 
Reg 1 bit 1 
on F-200 

F-260 

cl 

I 
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OUTPUT X143' (CONtROL) 

The 3706 .control program uses this instruction to set or reset various control functions 
in a type;3scariner. The interface address in the attachment buffer address register 
selects the Scanner. When Output X'43' is executed, the bit configurl;ltion in the general 
register specified by theR field.determines which control functions are set Or reset. 

SELECTIVE LIB RESET 
A set function (0.0=1 L with a 1 in the associated disable LIB position, sets the 'LIB X 
disabled' latch. This causes a selectiveLIB reset to each line attached to LIB X when the 
scan counter s.elects thatlin~ .interface. 'LIB X disabled' also inhibits the setting of any 
of the check register positions .. The reset continues until the 3705 control program 
resets the ',LIB Xdisabled' latch by the reset function (0.1 =1) and a 1 in the associated 
disable LIB. position, leaving LIB X enabled. For a summary of the reset actions see 
Eland II· 
SELECTIVE SCANNER RESET 

rhe se. t functionJ.2.0=1) with bit 1.6=1 resets the ICSB. enable' latch. This forces the 
reset actions in U ' Band II. As each line interface is selected by the scan 
counter, the line interface is reset. Thus, a complete scan period is required to reset 
the entire scanner ~ The reset ends when the 'CSB enable' latch is turned on by the reset 
function (0.1=1) with bit 1.6=1 and the scanner is enabled. 

SUMMARY OF RESET ACTIONS 

ICW Test Mode II 
In test mode, the ICW is treated as storage and only output instructions are allowed to 
change the I CW bits. 

• For.ces 'control out A' and 'co. ntrol in A'-TF626.} Reset. s line/.auto.call inter-
• Forces 'control out B' and 'control in C'-TF604. face latches in all lines 
• Holds 'CSB data out 1-7' to 0-TF424. as they are selected. 
• Inhibits 'B7 bit svc req' from generating 'gated bit svc or I and A rst'-TF625. 
• Sets display register position 8~ TF623. 
• Alters the outreg gating for Output X'44', X'45', X'46', X'4F'. 
• Inhibits: 'set cs req latch'-TE341, 'set L2 bid'-TE401, 'CSB wants a prior 

reg' ~ TE401. 
• Inhibits the RQS and transparency ROS functions-TF816. 

icw and Array Reset fJ (I and A Reset) 
Affective for LIB disabled or CSB disabled. 

• Forces lew TEST Mode. 
• Forces 'write at W2 T1 T2 time for all ICW bytes. 
• Forces 'gated bit svc or I and A rst' - TF625 (instead of by 87 bit svc req or diag bit svc). 
• Sets PCF 0-3 to X'O', (No OP)-TF606. 
• Sets lew bits: 0.4 (not L2 bid)-TF221, 4.S (last line state)-TF602. 
• Initializes BCC in ICW bytes 1 0 ~nd 11-TF30S, TF31S. . 
• Resets lew bits: 0.1 (svc req)-TF221,O.7 (trace)-TF221, 4.2-4.4 and 4;7,5.0 (ones 

counter)-TF603, 4.6 (display 'request) TF607, S.5-5.7 (diag 0-1, ext clk)-TF607, 6.5 
(cs valid)-TE343. 

• Sets lew byte 12 to Qnes(CSand:PDF pointers to array) TF480. 
• Forces'writearray'-TE34S. 
• Sets 'select PDF pointer' I.atch-TE344. . 
• Inhibits:'strobe array WR' from loading PDF array WR-TE344. 

CSB Disable .. 

• Forces'lCW and Array'Reset' and'lCW Test Mode~ 
• Resets:, Upper scan limit latches,,", TES40; 'CSbusy' latch-TE240, 'CS request' 

latch-TE240. . 
• Resets 'CBAR bits 0·1 ' ratches--TES44. , 
• . Inhibits set of: 'LIB selerror',~adr excep error', 'bad data', 'SAR even parity', 'In reg 

error', 'pri reqerror', and 'BAR error' I~tches-TE703. 
• Inhibits'bid level 1'...;. TE706~ 

o 00 rf)" 
~~ o o 00 o () 

OUTPUT X'43' (CONTROL) F-270 

I 0.0 \ 0.1 \ 0.2\ 0.3\ 0.4\ 0.5\ 0.6\ 0.711.0 \1.1 \1.2\1.3\1.4\1.5\1.6\1.71 General Register 

Output Inst· CCU Logic 

11 CD Time Sample 0l!~put Data 

T3 +TO 

CCU:L09iC 

A ~ _________ G~a~te~O~u~tP~ut~R~e~g _________ x 

• Decode 4X 0.0 1.7 

TE500 
Out Register I 

'--________________________________ --' TE521 
eSB Sel 0 

CSB Sel'1 Decode 

Initialize 
ECWs 
for the 
affected 
line 
interfaces 

} 

Resets PDF 
array for 
affected 
line 
interfaces 

10 0"·,0,", 
, " 

Sync Lt 
Output 4X 
Latched 
bits 

TE500 
TE502 ...• 

Output 43 B1 Dir 

TE506 

Output 44, 
Output 4FI 

OR 

TE504 

Regen 4.6 

0.0 

Outreg 0.0-'0.7 

Out reg Bus A.O-A. 7 

Allow Wrt B4 at eeu 

eeu lew WR Time 

Byte 1 Direct .0.7 1.0 I 1.7 
--~~----------~-------X 

Outreg Bus 1.0-1.7 Out reg Bus 1.0-1.7 

Outreg Bus 1.0 

New ICW4.6 
Out reg Bus 1.1 

WR4.6 Disp Req 

lew and Array Rst 
A ~------------~ 

TF607 

Outreg Bus 1.2 

TE707 
Force Error 43 Set Function 

43' Reset Function 

Reset L 1 Errors 

3~ __ ~O~ut~re~g~B~uS~1~.5~--~--~ I 
TE700 

Output 
Reg P,?s Position Name Set Function (0.0 = 1) 

0.0 Set Function A 1 causes the set function for output positions 0.2 through 1.6 
when the corresponding bit is 1. This bit should not be 1 if 0.1 is 1. 

0.1 Reset Function A 1 causes the reset function for output positions 0.2 through 1.6 
when the corresponding bit is 1. This bit should not be 1 if 0.0 is 1. 

0.2 Display Request A 1 sets ICW bit 4.6. A 0 does not change lew bit 4.6. 

0.3 I Not used No effect. I .. . , 
0.5 

0.6 Diagnostic Test A1 sets the diagnostic mode latch. See summary II in text. A 0 has 
Mode no effect. 

0.7 Disable LIB pos 1 A 1 sets the 'LIB 1 disabled' latch. When LIB 1 is selected, 'lew and 
array reset' and 'lew test mode' lines generate reset, inhibit, and set 
functions. See summaries fJ in text. A 0 has no effect. 

1.0 Disable LIB pos 2 Same as 0.7 for LIB 2. 

1.1 Disable LIB pos 3 Same as 0.7 for LIB 3. 

1.2 Disable LIB pos 4 Same as 0.7 for LIB 4. 

1.3 Not used No effect. 

1!4 

1.5 Type 2 Scanner N A 1 sets all 21 latches in the check register and causes a level 1 interrupt. 
L1 Request A 0 has no effect. 

1.6 Disable Interrupt A 1 resets the 'CSB enable' latch to disable the scanner. 'eSB disabled', 
Requests 'leW and array reset', and 'lew test mode' lines generate reset, inhibit, 

and set functions. See summariesfJllin text. 

1.7 Not used No effect. 

11 j' f'~~ , O If) 
" \~ 

.'1:.... ',1" or ... o ( O(}I()O () 0 0 

fJ 
lew and Array Reset 

D 
eSB Disabled 

II 
lew Test Mode 

Reset Function (0.1 = 1) 

Must be a 0 if the reset function is on (bit 0.1 = 1). 

Must be a 0 if the set function is on (bit 0.0 = 1). 

A 1 resets the lew bit 4.6. A O-no change. 

No effect. 

A 1 resets the diagnostic mode latch: A O-no change. 

A 1 enables LIB 1 by resetting the 'LIB l.disabled' latch. 
A 0 has no effect. 

Same as 0.7 for LI B 2. 

Same as 0.7 for LIB 3. 

Same as 0.7 for LIB 4. 

No effect. 

A 1 resets the check register latches and the level 1 interrupt. 
A 0 has no effect. 

A 0 has no effect. 
Note: The 3705 control program must set the 'eSB enable' 
latch in each scanner before they may be initialized. 

No effect. 

0', 0" 0 0' "1 ... ' ' I' , " ___ ' "',, o ,( 
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o o o o o o 0 00000000 o o 00 o o 
OUTPUT X'44 1 (SCF/PDF)-

The 3705 control program uses this instruction (1) to reset the 
following SCF (secondary control field) bits in the ICW: SDLC 
abort detected, service request, overrun/underrun, modem check, 
end of message, (2) to set SCF bit 4 (not L2 bid), (3) to set or 
reset SCF bit 0.6 (program flag) and SCF bit 0.7 (trace control), 
and (4) to output data to the PDF array in the selected scanner. 
The interface address in the attachment buffer address register 
selects the scanner and the associated ICW. 

Output Inst CCU Logic 

1 bit sets .,::::::~ Trace Control 
o bit resets .::::\ Program Flag 

. • ,esetsit.l~ ---- Reset MEo'::':c!:' ~::~e:"t:OM 
1 bit • enables write PDF :::::::::::::: Reset Over/Underrun 

\\\\\\~ _Rese~~::~e~~~:c~ee:uest 

o 
PDF Bit 0 

PDF Bit 1 

o 0 

PDF Bit 2 
PDF Bit 3 

PDF Bit 4 
PDF Bit 5 

o o - o 

NORMAL OPERATION (NOT ICW TEST MODE) 
'Output 44' gates outreg 0.0-0.7 to the alternate bus and out

reg 1.0-1 .7 di rectly to the outreg bus 1.0-1.7. Alternate bus 
bits set/reset associated SCF bits. 'Output 44' always sets 
SCF 4 (not L2 bid) when not in I CW test mode, while 'set 

11 CD Time Sample Output Data ~~~~~=r~""'" Sets check Reg 1 

L2 bid' resets SCF 4. 
'Output 44' turns on the 'select PDF pointer' latch 0 

This latch gates the PDF array pointer bits to the decode 
circuit where the value of these bits combines with the 
value of the ICW address bits (from ABAR) to select the 
buffer associated with the selected ICW interface. Alternate 
bus bit 0.4 or a dial LCD, gated by 'output 44', turns on 
'write array' fJ that (1) writes the PDF data (on outreg bus 
1.0-1.7) into the selected PDF array buffer position then (2) 
steps the PDF pointer by 1. However, 'output 44' inhibits 
writing the incremented count to lew byte 12. The scanner 
loads the PDF data into PDF array positions 1.0-1.7 and 
places zeros in positions 0.5-0.7 to indicate that the con
tents is data. 

ICW TEST MODE 
When in ICW test mode (see F-270), 'output 44' gates outreg 
0.0-0.1 directly to outreg bus 0.0-0.7 II. The diagnostic 
program uses this means to control setting/resetting the SCF 
bits in ICW byte O. 'ICW test mode' also inhibits the regener
ation of the old SCF bits from the ICW work register. The 
loading of the PDF data is the same as for normal operation. 

T3+TO caOOl Gate Output Reg 
A ~~~~~~------------------

;D~e~co~d~e~4~X~ __ ~ __ ~ 0.0 

CSB Sel 0 

CSB Sell 

1-0 Reg Adr Bus 0.7, P 

TE502 

Outreg Bus A.O 

N (Not) ICW Test Mode 

Outreg Bus A.1 

Outreg Bus A.2 

Outreg Bus A.3 

ICW And Array Reset 

(Not) ICW Test Mode 
WR 0.4 (Not L2 Bid) 
CSB Time 
(Not) Set L2 Bid 

Outreg Bus A.5 

Outreg Bus A.6 

Outreg Bus A.7 
Outreg Bus A.4 

LCD 3 or B Dial 

TE500 
Out Register 

===;::::;::::=:;::;::-:-:1;::0;===::;:::=:::::;1=A. 7 TE521 B .1. 

...::..,.t..;.;;,.,;;"..;;;...;,;",;;,;;;...;....--.-xOutreg Bus 0.0-0.7 

Byte 1 Direct 

Outreg Bus A.0-A.7 

New SCF 0 ICW 0.0 
(SDLC Abort Detected) 

New SCF 1 ICW 0.1 
Service Request) 

New SCF 2 ICW 0.2 
(Over/Underrun) 

New SCF 3 ICW 0.3 
(Modern Check) 

New SCF 4 ICW 0.4 
(Not L2 Bid) 

New SCF 6 OCW 0.6 
_-.....----I(Pgm Flag) 

X Outreg Bus 1.0-1.7 

...... :.;:.::::;::::;:; Output 44 and 
···········:;:;::·ICW Test Mode 

~~:-=-::~";";"''''''''-'=-t_A....I OR Write ICW B 01 
0.0 I 0.7 

TF205 
ICW Byte 0 

TF200 

.. 

bit 1.2 on 
F-200 

TE703 

1.0 1.7 

0.5 I 
Array Bus In Bits 0.5-1.7 Dot 

1.7 

0.5 10~ PG 
1.7 Degated 

1.0 i 1.7,P 

PDF Array 

TE299-TE329 

511 I~ ____________ _ 

Array Pointer Bits 4,2,1 

Select PDF Pointer 

Scanner steps PDF pointer after 
writing into the PDF array 

Write Array 

OUTPUT X'44' (SCF/PDF) F-280 
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OUTPUT X'4S' (LCO/PCF/EPCF) 

The 3705 control program uses this instruction to set the LeO 
and peF in lew byte 2 and to set the extended peF in lew 
byte 16 if "Byte 0 Active" (0.0) is =1. The interface address 
in the attachment buffer address register selects the scanner 
and the assoCiated ICW. 

NORMAL OPERATION (NOT lew TEST MODE) 
'Output 45' gates outreg 0.1-0.7 to outreg bus 1.1-1.7 if out· 
reg 0.0=1 and gates the LeO and peF in outreg 1.0-1.7 to 
outreg bus 0.0-0.7. 'Write lew B2' then sets the LeO and 
peF bits in lew byte 2 while 'Wrt B16' sets bits 1.0·1.7 in 
lew byte 16. If outreg bus 0.0=1 (Bit 0 active) the scanner 
resets bits 13.6 and 13.7 (cs message count) D and resets 
the cs pointer and PDF pointer in lew byte 12 to all ones 

fJ· 
lew TEST MODE 
VIIhen in lew test mode (see F-270), 'output 45' gates outreg 
bits 0.0-0.7 to outreg bus 1.0-1.7 to test lew byte 16. D 

() if'"', 0 I() 10, :i' .~. (1 ItJit ~i '\ 

-~-~~.-~~-

(""to, 0 t, 
\; / 

~ r·· 

OUTPUT X'45' (lCD/PCF/EPCFI F-290 
0-
ro 

~ 
0 N en C") 

ro .... ... .... ..... 
is iii CD CD CD 

~ ""C U. 
c: U .;; « Q. 

u 0 N C") « ""C 0 N M a: Q) .... 
I- ""C 

.... .... .... .... 
0 CD CD CD CD 
II) Q c: 

>- 2:! x 
CD w 

General Register 

Output Inst CCU Logic 

11 CD Time Sample Output Data 
FL 

Sets 
check 
Reg 1 
bit 1.2 
on 
F-200 

T3+TO 

caOOl 

CSB Sel 0 
This CSB 

CSBSell 

Output 45 
"",---------1 A 

TE500 
TE502 

CCU ICW Wrt Time OR 

Output 45 

Output 4E 

Output 45 
Not ICW Test Mode 

Outreg Bus 0.0 
(Byte 0 Active) TF480 

Not WR 5.5 Diag Mode 0 

Note: Output X'45' timing is similar 
to that on F-260. 

;(C",", 
i' I! 
\...j 

('I 
,",-,j 

1,0 /r~, 
\JL }/ 

"'~"), ' 1.1 
'--.y 

Gate Output Reg 
Decode 4X 

IX TE520 
TE500 _O_.O ____________________________ ~L_ __________________________ ~ 

. _ 1.7 TE703 

Out Register I 
Inhibit L _________________________________ .J TE521 
16.1 4 _ 

~ 0.1 I 0.71.0 I 1.7 

t---4~=----xl) h"-x 

~~--~ I ~~~ t---...;..lx-------, 0.4-O.7

X 

j?) 

Dutreg 0.0 

II ICW Test Mode 

N~----~N~o~t~O~u~tP~u~t~4~5 
TE527 

TE506 I ~ 
1 .0 1. 1 _ 1 .3 1 .4 • 1 .7 

Gate Outreg 
Bus 1.4-1.7 

Write ICW 82 

CSB 
Buffer 
Address 
Register 

TE541 

Inhibit LCD 
PCF not gated 

ICW Byte 2 

TF300 

Bus 1.0-1.7 

ICW Byte 12 

TF410 

ICW Byte 13 

TF400 

Work Reg Gate • 
--~(.R~1~+~R~2~)------X 

TF302 
'lew Work Registers 

TF413 TF403 

!(~"')\ ~li ["I {} 0 A 101 101 0 1 IA·: :t'" 0 .' }! \1',' ,'\ 

""j 
\~,<-....)y/ :'. __ V I ' ,'-. J/ <1, • .,7 I _j./ 

le\ \. »/ 

16.0 not gated 
during CCU time 

ICW Byte 16 

TF210 

TF213 

(0 (f .... ~\. 
~,_J/ ta' \", ',;) 

C~'I 
'~ .. ,tv 

r" i,",' 
"- . .J.: 



I 00 o 0000000000000000000000 n -o o o o o 

OUTPUT X'46' (SDF) 

The 3705 control program uses this instruction (1) to set the 
SOF bits in ICW bytes 3 and 4 and (2) to indirectly set 5.4 
(NRZI contro!), 5.5 (diag mode 0), 5.6 (diag mode 1), and 5.7 
(external clock) when a set mode (PCF state 1) is executed. The 
interface address in the attachment buffer address register 
selects the scanner and the associated ICW. 

NORMAL OPERATION (NOT lew TEST MODE) 
'Output 46' gates SOR bits 0-7 from outreg 0.6, 0.7 and outreg 
1 .0-1.5 to the ;.alternate bus and SO R bits 8 and 9 from outreg 
1.6-1.7 to o.wtl\egl:>us 0.0, 0.1. 'Write ICW 83' and 'write I CW 
84' then set the SDF bits into ICW bytes 3 and 4. 

Setting JCW Bvte 5 During 'Set Mode 
'Output ·46" '§Q!lJes the SOH bits from outreg 0.0 (N RZlcontrol), 
0.1 (diag.m.o.<ieO;t,Q .. 2 (diag mode 1), 1.1 (diag mode), 1.2 
(DTR), L3 {sync mode), 1.4 (external clock), 1.5 (DRS) to the 
alternate bus aoo gat-as the SOR bits from outreg 1.6 (osc 
select bit l~ .and Ll!QSC select bit 2) to outreg bus 0.0-0.1. 
'Write lew B3'and 'Write lCW 84' then set the SD F bits into 
ICW byte.s 3and 4. When a set mode (PCF X'l') is executed a, 'write JCW B5' sets work register bits 3.0 (NRZI contra!), 
3.1 (diag mode 0), 3.2 (diag model)' and 3.6 (external clock} 
into 5.4-5.1. 'Gated bit service' forces 'write ICW 85' EJ 
during csa time when PCF X'l'js active. 

lew TEST MODE 
When in lew test mode (see F-270), 'output 46' gates out
reg bits 0.0 {NRZI contra!}, 0.1 (diag mode 0),0.2 (dia9

0 mode 1), and 0.3 (external clock) to outreg bus 1.4-1.7 
and then 'write lew 85' sets them into 5.4-5.7 while inhibiting 
the regen of 5.4-5.7 II . ICW bytes 3 and 4 are tested in the 
normal manner as described above. 

ail 4 ::;;;2121: $ 22 Ii\ :#PiiliU; 44 .iAM::'.;: !III!! I !II ::1I::UliiSl4iillU:":UJi,.:iJ_ $I iiIi ::i11 iii:: I iii Ii g 

g 
c 
0 

1 sets u 
o resets 

eeu Logic I 
Output Inst I 
illD Time Sample Output Data 

T3+TO I Gate Output Reg 

eoo01 

This eSB 
eSB Sel 0 

Output 46 

Output 47 

Output 46 

1r-________ ~D~e~co~d_e_4~X~ __ ~ 
____ --1 TE500 

Decode 
Sync Lt 

(Not) Output 45 

I ew Test Mode 

Output 4X Output 46 
Latched I---...;;...;....;:.;;..;--~--....... __ ...... 
bits 

TE500 
TE502 

Allow Wrt B4 At eeu 

eeu lew Wrt Time 

Allow Wrt 85 At eeu 

lew Wrt Time and L2 Bid 
(Gated bit service) TF315 

(Not) Output 46 

eeu Time 

0.0 

Regen of SDF bits 
inh ibited with both 
'SDF direct' and 

eeu Time SDF Shift 'SDF shift' inactive 

Output 46 

lew Function Inhibit 
(lew Test Mode) 
Output 46 

Test Mode 

I Ii;;; iiill;I::I;:: "SJ:iIII\I 

~---""1 Inhibits Regen 
of 5.5·5.7 

TF607 II 
Inhibit Regen 5.4 

TF821 

•• 

0 
Q) 

"C 
0 

:;a: 

Q) 

"C 
0 :;a: 

eSB 
Buffer 
Address 
Register 

TE541 

~ 
u 
0 
(3 

Not Used 
.. :.::::::::::::: .. 

0' ... 
in 
lL 
0 
til 

N ... ... 
in in 
lL u.. 
0 0 
(I) til 

I 
Out Re,gister 

·Inhibit 

3.013.7 

M ... 
iii 

q- LO co 1" ex) m ... ... ' .... ~ ... ... 
ill ill .i:OJ ill ill iii 
u.. lL u.. u.. lL 
0 0 Cl 0 0 
(J) til CI) (J) (J) 

General Register 

. ...--.... Force Error 
t---':"----1 

1.5 

A.7 

A 

T:E520 

TE7;03 1.7 

TE521 1.5, 
.X~ 

Outreg Bus 
0.0-0.1 

Set Mode peF 

T PG 

~--~ '@-X-X ~X--X 
A.O IA.7, P 0.010.14.21 4.7,P 5.015.3~!. ceu 

Tr:J 
:l 

3.0,CW B ta 3 3.7,P 4.0 4.7,P 5.0 5.4 5.7,P 
1-. ____ y_...;:S_D..;..F--I.._ lew Byte 4 lew Byte 5 

o 1 2 3 4 5 6 7 8 9 TF410 TF310 

Work Reg Gate • . 
~(R~1-+~R~2~)~----------X 

3.0 

TF402 TF312 

OUTPUT X'4S' (SDF) • 

n ....... 

Sets eheck Reg 1 
bit 1.2 on 
F-200 

F ... 300 



;I.') 
" I 

OUTPUT X'47' (MiSe lew BITS) 

The 3705 control program uses this instruction to set the 'last 
line state' bit, the content of the ones counter, and the priority 
bits in ICW bytes 4 and 5. The interface address in the attach
ment buffer address register selects the scanner and the associa
ted ICW. 

l1 o o () ('~."l\,:, 
J o 0\ I ~ , I I "' 

¢ 
N ... ... .... iii iii 

CD 0) ... lii 
... ... 

$ 
co 

$ ... ci.l 
c c c 
::3 :J :J CD -0 
0 0 0 c: Sl 0 0 :J 0 :J 

eeu Logic 

Output Inst 
11 CD Time Sample Output Data 
T3+TO Gate Output Reg 

o Decode 4X 
8 

CD' 
ex) 

+-' ... 
iii iii .... 
~ ~ 
c: c 
:J ::l 
0 0 
0 0 

C) 
c 
:0 
c 
Q) 

a.. ... 
a. 
2 
~ 
c 

OUTPUT X'47' (MISC lew BITSI F-310 

N ... .... 
iii iii 

General Register 

Sets check Reg 1 
bit 1.2 on 
F-200 

o TE500 _0_.O _______________ --IL-_____________ .......:l~.7 TE703 

This eSB 
CSB Sel 0 Out Register 

eSB Sell 
0.6 1.7 Decode 

Sync Lt 
1-0 Reg Adr Bus 0.7, P Output 4X 1----___ ....... -1 

I 1.1 1111.4 
r===~~~~~~------------------------~--~----~ 

. Latched 
Out Good Panty bits 

TE500,TE502 

Output 47 Allow Wrt B4 At ecu 

CCU ICW Wrt Time 

TE504 

Output 47 

TE401 

Output 47 

"0\ !~"'" iO) 0\ If} L"I, II '\-l"J' '", i 

TE527 

L2 Pending or 
Int Go Inactive state 

~';"";"-;;;";;"'------I inhibits 
5.1 regen 

1------1 Inhibit regen 
4.24.5,4.7.5.0 

TF606 

C"l \, "/ 

,tf')\ 

Note: Output X'47' timing is similar 
to that on F-260. 

0 0, 'C} t"~ I"" .. I "'1 

''l_ ' , 
'''' ___ .i 

'c_ 

0.2 0.5 

Outreg Bus 0.2-0.5, 0.7 

Inhibit 

4.0 4.'~ 
Inhibit 

4~.7 
Inhibit 

5.015.3 5.4 5.7 

0.15 41111.0 P-l-'3-±-.4~~ 
CSB 
Buffer 
Address 
Register 

TE541 

5.7,P c~uyO 4.0 
TIme 

X 
TF410 TF310 

63 --------~~~-------~~ 

ICW Byte 4 ICW Byte 5 

Work Register Gate I 
--~(-R-1-+~R~2~)------

4.0 

TF412 

0, 
" , I 

i'f'.'.) 
I j.i o (~'\ 

,,' I,' ,.> 

ICW Work Registers 

5.7 

TF312 

(,0''1 
J, '" \.: , ) :0' ) 

'\.. I 

r'l, 
'",j,) 

i, 
I 
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OUTPUT X'48'. X'49'. X'4A' 

The interface address in the attachment buffer address register 
selects the scanner and the associated ICW for the above 
output instructions. 

Output X'48' (CS CONTROL AND BYTE COUNT) 
The 3705 control program uses this instruction (1) to set the 
extended address bits XA-X.7, CS valid, data chain flag, 
and message chain flag bits in ICW byte 6 and (2) to set the 
contents of the cycle steal byte-count field in ICW byte 7. 
When initializing a cycle steal operation, the control program 
executes an Output X'48' instruction after executing an 
Output X'49' instruction. 

OUTPUT X'49' (CYCLE STEAL ADDRESS 
REGISTER) 
The 3705 control program uses this instruction to set the 
storage address of the first byte of data that the scanner is to 
cycle steal (to/from) into CSAR (located in ICW bytes 8 and 9). 
Storage is addressed from the address formed by combining 
the extended address bits X.6 and X.7 with the CSAR bits. 
When initializing a cycle steal operation, the control program' 
executes an Output X'49' instruction before the Output X'48' 
instruction. 

OUTPUT X'4A' (BLOCK CHECK CHARACTER) 
The 3705 control program may use this instruction to set the 
contents of the BCC in leW bytes 10 and 11. This is normally 
not done since the BCC is accumulated as data is transmitted 
or received for SDLC, BSC EBCDIC, and BSC USASCII. 

General 
Register Output X'48' Output X'49' Output X'4A' 
Bit Pos. 

0.0 CS Adr X.4 CSAR Bit 0.0 BCC Bit 0 

0.1 CS Adr X.5 CSAR Bit 0.1 BCC Bit 1 

0.2 CS Adr X.6 CSAR Bit 0.2 BCC Bit 2 

0.3 CS Adr X.7 CSAR Bit 0.3 BCe 8it3 

0.4 o Reserved CSAR Bit 0.4 BCC Bit 4 

0.5 CS Valid CSAR Bit 0.5 BCC Bit 5 

0.6 Data Chain Flag CSAR Bit 0.6 BCC Bit 6 

0.7 Message Chain Flag CSAR Bit 0.7 BCC Bit 7 
" ". 

1.0 CS Cci~nt Bit 128 CSAR Bit 1.0 BCC Bit 8 

1.1 CS Count 8it64 CSAR Bit 1.1 BCC Bit 9 

1.2 CS Count Bit 32 CSAR Bit 1.2 . BCC Bit 10 

1.3 CSCount Bit 16 CSAR Bit 1.3 BCC Bit 11 

1.4 CS Count Bit 8 CSAR Bit 1.4 \3CC Bit 12 

1.5 CS Count Bit 4 :.' CSAR Bit 1.5 BCC Bit 13 

1.6 CS Count Bit 2 CSAR Bit 1.6 BCC Bit 14 

1.7 CS Count Bit·l CSAR Bit 1.7 BCC Bit 15 

: iii::: 2:: 21: UA:U$¥ii"'''i4bi'.='W' ''',.,,_* a 

Output Inst ecu Logic 

11 CD Time 
T3 +TO 

caOOl Decode 4X 

CSB Sel 0 This CSB 

CSB Sell 

TE500 

I 0.0 1 0.1 1 0.21 0.31 0.41 O~ I 0.61 0 71 1.0 11., 11.211.311.411.511.6 .17 I Gone'el Reg;'wr 

Gate Output Reg 

0.0 1.7 

Out Register 

TE703 

Sets check Reg 1 
bit 1.2 on 
F-200 

Decode 0 . 0.0 I 
Sync L t I-~ ....... __ -:::--=-_":,,=,,, ____ ...... B Direct 

1-0 Reg Adr ,Bus 0.7, P Output 4X B t 0 D' Latched ~..:.y.;;.:e:...::...=.:.:lr.=e::.;ct:...-_________ X 

0.7 1.0 1.7 TE521 

PC Out Good Parity bits 

~T~E5"'0~0-,T"'E-5-0""2 

Output 48 Allow Wrt B6 
And B7 At CCU 

CCU ICW Wrt Time 
TE504 

Output 48 Inhibit 
...,.:....:.....::...:..:...~ Regen of 

6.4,6.6,6.7 

TE243 

Allow Wrt B8 
And B9 At CCU 

TE205 

TE215 

Inhibit 
Regen of 
6.5 

WrtlCW 
CCU ICW A OR B8 And B9 
-:::W~r-=t ~T-=i m:':"e=-'---L..l 

TE205 

2 

Output 4A 
TE215 

CCU ICW Wrt Time 
Wrt B10 

TF305 

Output 4A 

TF315 

CSB 
Buffer 
Address 
Register 

TE541 

B1 Direct 

Byte 1 Direct ..... ------------------X 
TE506 

0.0 

Outreg Bus 0.0-0.7 

Outreg Bu: 
1.0-1.7 

I G T TG TG IG :fG 
Write wri~eQ7T /'" . Write 

lew 86 x~xJ:i)-x..0-x~x~x 
0.0 10.7, P 1.0 ·11.7, P 0.0 I 0.7, P 1.0 11.7, P 0.0 10.7, P 1.0 I 1.7, P 

6.0 6.7, P 7.0 7.7, P 8.0 8.0, P 9.0 9.7, P 10.0 10.7, P 11.0 11.7, P 
lew Byte 6 ICW Byte 7 ICW Byte 8 ICW Byte 9 ICW Byte 10 ICW Byte 11 

CCU 

Tixml~e 0 

63 TE200 TE210 TE200 TE210 TE300 TF310 

Work Register Gate I 
---------~--~~----------X (R1 + R2) 

6.0 6.7 7.0 7.7 8.0 

TE202 TE212 

Note: The output timing is similar 
to that on F-260. 

TE203 

ICW Work Registers 

9.7 10.0 

TE213 TF303 

11.7 

TF313 

These bits are inhibited from 
regenerating since CSB BAR 
is addressing the ICW and 
'CBAR active' is inactive. 

The BeC bits are not regenerated 
since 'SDLC gate' and 'EBCDIC 
or US~SCII CRC gate' are inactive. 

OUTPUT X'48', X'49', X'4A' F-320 



Output X'4C' (PO F Array) 
The 3705 control program uses this instruction to load the PDF 
array buffer with the 11-bit data from the general register speci
fied by the R field. The line address from ABAR selects (1) the 
scanner and (2) the ICW and PDF array for the associated line 
interface while the PDF pointer selects one of the eight array 
buffers associated with the line interface. 

'Output 4igates outreg bytes 0 and 1 directly to the PDF 
array input. Only outreg bus oits 0.5·0.7 are used from 
outreg byte O. 'Output 4C' sets the 'Select PD F pointer' latch 
fJthat gates the PDF pointer "count"to the PDF array 

decode circuit where the buffer selection is made. 'Output 4C' 
raises 'write array' II to load the data into the selected PD F 
buffer. The count of the PDF pointer does not step. 

Output X'40' (ICW Cycle Steal PO FS) 
The 3705 control program uses this instruction to load the ICW 
cycle steal PD Fs with the two data bytes from the general 
register specified by the R field. The line address from ABAR 
selects (1) the scanner and (2) the ICW and PD F array for the 
associated line interface while the CS pointer selects one of 
the eight array buffers associated with the line interface. The 
3705 control program sets the "address" character in byte 0 
and the "control/command" character in byte 1 when initiating 
a transmit in SD LC mode. 

Since the 'select PDF pointer' latch H is off, 'select CS 
pointer' gates the CS pointer "count" t;'tlie PDF array decode 
circuit where the buffer selection is made. 'Output 4D' gates 
data byte 0 from outreg byte 0 to outreg bus 1.0-1.7 II and 
then raises 'write array' to load data byte 0 into the selected 
CS PDF array buffer. Write array' then increments the CS 
pointer by one. 'Output 4D' then gates data byte 1 from out
reg byte 1 directly to outreg bus 1.0-1.7 II and again raises 
'write array' to load data byte 1 into the next sequential 
location. 'Write array' then increments the CS pointer by one 
and stores the updated count into ICW byte 12. 

General 
Register 
Bit Pas. Output X '4C' Output X'4D' 

0.0 Unused bit CS PDF Array Bit 0.0 

0.1 Unused bit CS PDF Array Bit 0.1 

0.2 Unused bit CS PDF Array Bit 0.2 

0.3 Unused bit CS PDF Array Bit 0.3 

0.4 Unused bit CS PDF Array Bit 0.4 

0.5 PDF Array Bit 0.5 CS PDF Array Bit 0.5 

0.6 PDF Array Bit 0.6 CS PDF Array Bit 0.6 

0.7 PDF Array Bit 0.7 CS PDF Array Bit 0.7 

1.0 PDF Array Bit 1.0 CS PDF Array Bit 1.0 

1.1 PDF Array Bit 1.1 es PDF Array Bit 1.1 

1.2 PDF Array Bit 1.2 es PDF Array Bit 1.2 . 

1.3 PDF Array Bit 1.3 • CS PDF Array Bit 1.3 

1.4 PDF Array Bit 1.4 es PDF Array Bit 1.4 

1.5 PDF Array Bit 1.5 CS PDF Array Bit 1.5 

1.6 PDF Array Bit 1.6 CS PDF Array Bit 1.6 

1.7 PDF Array Bit 1.7 CS PDF Array Bit 1.7 

e:: 
_JV 0 1 0 (:) 0' f'~ <. )1' f't \~, 

(n~ I~",: 
(_i \_,,,,)1 

Output Inst CCU Logic 

11 CD Time Sample Output Data 
T3 +TO 

C0001 Decode 4X 

TE500 

eSB Sel 0 This CSB 

CSB Sel1 BO Dir 

Output4C 
1-0 Reg Adr Bus 0.7, P 

Out Good B1 Dir 
PC Parity ..... T=E5~0~0-.O-,utPut 40 

TE502 

OUTPUT X'4C'AND X'4D' F-330 

I 0.0 \ 0.1 \ 0.2\ 0.31 0·.1 0.5\ O.S\ 0.7\1.0 11.1 112113\1 .• 11.511.6\1.71 Genernl Reg;"" 

Outbus 
Gate Output Reg 

TE520 
O 0 1.7 TE703 
~.~--------------------------~------------------------------

Out Register 

TE521 

0.7 1.0 1.7 

1° II 
-------------------------X 

...----.----------X Outreg Bus 1.0-1.7 

Sets Check Reg 1 
bit 1.2 on 
F-200 

TE506 Outreg .. --~----------. 
R1 or R2M21 Gate 4D or 

FL CS Byte 0 

M1T2 or Gate 40 or CS Byte 1 
M22M23T3 

TE343 
Output 40 

Output4C 

Output 4D 

~P-'!t_4_C __ .... 

fJ 
Select PDF Pointer 

PDF Pointer 

Bus 0.0-0.7 

0.5 i 

~ 
Write Array I 

~--~-----------------------X 

0.5 1.0 

II 

0.5 • 
o 

ABAR •IC.W .. A.d.d.re.ss ........ -4 

511 Lx~ r Array Pointer 
Bits 4,2,1 -----

~x~ 
Select CS 

TE345 Pointer 

Allow Write 
Byte 12 Saves incremented 

(Not) Output 44 t---~-----I CS Pointer Count 
...... ;..;.;..--------'""--_ _.1 from Output X'4D' 

TE345 

1~:'1 101 10 :i---"I. ",,")\ 0 if'""', 10) ~ 0;' " ',I (I ,~ 
'~J/ y "'- _f'; '\~j/ ~. '. 0 1 

" I 11 1, / 
(0 I, ',' 

CCU Clock 

11 Time of Output X'4D' 

Scanner Clock 

Output Register 

Output 40 

Gate 40 or CS Byte 0/1 

Write Array 

Step CS Pointer 

Counter in CS Pointer 

Array Pointer Bits 
(From array adr reg) 
ICW Byte 12 

101 
' , 0 ) OJ 

1.7 
Array Bus in Bits 0-10 Dot 

1.7 
1.7 Degated 

1.7, P 

Output 4C data byte 

Data byte 0 } Output 4D 
Data byte 1 . 

OutputTimings-FET Storage 

M21 M22 M23 W2 R1 M1 W1 R2 M21' M22 M23 W2 

_____ ..JX Contents of General Register R 

~ __ --,I Byte 0 I Byte 1 

Byte 0 • I.Byte 1 

_____ ..;L;;;,;0_a;,;;;d .... R1 n+1 Load :...:R~2~M:.=2o.:.1 ___ ....;.... __ 
________ ~~ n+2 X""r ______ _ 

:::::x _____ x:Ji:J< n+1 X n+2 X,.,, __ _ 

__________ C_S_P_D_F_=_n..,XCSPDF=n+2 

(:) .~." (O:! 0 i·n In" /0-1 '\ 
I. _) J/ \tJ! 'Z._fl ", 

rfl 
~ 

I, 
)IV 



00 0000 000000000.00 000000000000 

QUTPUT X'.4E' (CS/PDF POINTERS-ICW CONTROL) 

The 3705contr~1 prog~am uses this instruction to set the - -
contents of th:e C$ pointer address, the PDF pointer address, 
the sequence fiel(j, the CS message counter, and the RTS 
tur:narQund control bit inlCW bytes 12 and 13.Fof, type 
3HS s~anner operation,. the· high-order bit of the CS 
pointer address and the PDF pointer address are set in 
ICWbyte17 (lCWcontrols extended). The interface 
address in the attach'ment buffer address register selects 
the scanner and theassociat~d ICW.: -

Output Inst 

11 CD Time 

T3+TO 

- CCU Logic 

Sample Output Data 
A 

co -=t N 
..... ..... ..... 
iii iii iii 
to. to. to. 
CD CD CD ..... ..... ..... 
c: c:: c:: 
'0 '0 '0 
Il.. Il.. Il.. 
CI) CI) CI) 
() () () 

0.0 0.1 0.2 

I 
co -=t ('II .... ... .... .... ... ... 

..... iii iii iii iii 
iii ... ... to. to. ... $ $ $ ~ 

CIJ c:: c:: c:: c:: ..... 
c: '0 '0 '0 '0 
'0 Il.. Il.. Il.. Il.. 
Il.. LL LL LL LL 
CI) 0 0 0 0 
() Il.. Il.. Il.. CL 

0.3 0.4 0.5 0.6 ,0.7 

I 

0 ... 
IS CD 

(J 
c:: c 
CD .CD 
j j 
0' 0' 

~ ~ 

1.0 1.1 

-0 c:: 
j 

e 
ell N 
E CD 
j- u 
I-E c:: 

CD 
CI) .... j 

I- c:: 0' 

0:8 ~ 

1.2 1.3 

Byte ° or 1 
Bad Parity 

co .... 
..... 
al ... 

CD ..... 
c 
'0 
Il.. 
CI) 
() 

1.4 

A 

co .... ... 
iil ... 0 ... 
~ CD -.<:: CD :.<:: 
c: ~m CI-m 

il to. '0 Ia·~ 
Il.. CD ~ CD ... 

LL :E c:: :E c:: 
0 

j j 
CI) 0 CI) 0 

Il.. ()() ()() 

1.5 1.6 1.7 General Register 

Outbus Sets Check 
Force Error 

Error 
Reg 1. 

OR 
FL Bit 1;2 on 

F-200 
A 

Gate Output Reg 
~--------~------------------------------------X----------------------~ Decode4X 

Page of~Y27-0107-6 As Updated 2 April 1980 By TNL: SY27-1249 

cao01 

CSB Sel ° This CSB 

A Decode 
CSB Sel 1 Sync Lt 
1-0 Reg Adr Bus 0.7, P Output 4X ----iil_------11 Latched bits Out Good Parity 

TE500,TE502 

Allow Wrt Time 
OR 

Output 4E 
___ ...I CCUICW Wrt Time 

TES04 

Write Byte 13 . 

Output 4E 
OR 

TF480 

Output 4E Inhibit 
~-~---I regen of 

13.2, 13.4, 13.5 

_ TF487 

Output 4E Inhibit 
~ __ ~ ______ ~.-_____________ ~regenof 

12.0-12.3 

Reset 
CSMC 

OR 

iFB01 

TESqO 
0.0 

B() Direct 
0.0 

OR Bvte 0 Direct I 
~------~~------------X 

TES06 

Inhibit 
t----~--_4 regen of 

13.6,13.7 

OR 
Output 4E or Special Count Inhibit ~ __ ~ _____ ~ __________ ~~ __________ ~regenof 

TE344 Note: Output X'4E' timing is similar to 
that on F-260. 

12.4-12.7 

TE520 

TE703 I 
Out Register I TES21 

I 1.7 
1.7 

0.7 1.0 

X 
A.7 e These bits are inhibited from 

Outreg Bus A.0-A.7 • regenerating since they are 
gated with eSB time. 

Outreg Bus 0.0-0.7 . Work Register output fo.r regen 

13.0,13.1 r 
Inhibit e 

.;;,;0.;,;;,,0 ___ 1.--.;.;0.;.;,.7 12.0 112.7 A "!,,-..0 ___ I.;,,A,;;.;.7_13.01 

13.3 .. _
tII 

Inhibit 

113.7 

Wr;" 812 $ _f'::\ Wrt 813 $ I 
'---------'----------- X ~X~X 

0_._0 _____ 1 __ -__ 0.;;.; . ..;..7 A.O I, A.7, P A.41 A.5 

esa 
Buffer 
Address 
Register 

TE541 

CCU,_ 
Time 

I 
X 

63 

.. 

12.0 12.7, P 

lew Byte 12 

TF410 

Work Register Gate I 
~(R~1-+~R-2~)-------------X 

13.0 

12.0 12.7 13.0 

13.7,P - 17.017.1 
lew 

lew Byte 13 Byte 
17 

TF400 TE3S1 

, 
ICW Work Register 

13.7 

TF403 

OUTPUT X'4E' (CS/PDF POINTERS-leW CONTROL) F-340 
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OUTPUT X'4F' STATUS 

The 3705 control program uses this instruction (1) to set/reset 
the status in ICW byte 15, (2) to reset ICW byte 14 bits 0.0, 
0.1,0.3,0.4,0.6, and 0.7 if the corresponding bit is a one 

o 

(a zero has no effect), and (3) to set/reset lew byte 14 bits 0.2 
and 0.5. The interface address In the attachment buffer address 
register selects the scanner and associated I CW. 

NORMAL OPERATION (NOT lew TEST MODE) 
'Output 4F' gates outreg 0.0-0.7 to the alternate bus and outreg 
1.0-0.7 directly to out reg bus 1.0-1.7. Alternate bus bits set/ 
reset the corresponding bits in lew byte 14 D . The status 
bits that are 1s (on outreg bus 1.0-1.7) set the corresponding 
bits in ICW byte 15. Those status bits that are Os reset the 
corresponding bits in ICW byte 15 D . 
lew TEST MODE 
When in lew test mode (see F-270), 'output 4F' gates outreg 
0.0-0.7 directly to outreg bus 0.0-0.7 II . The diagnostic 
program uses this means to set/reset the bits in ICW byte 14. 
'lew test mode' also inhibits the regeneration of the old bits 
from the lew byte 14 work register II . 

General 
Register BSC SOLC 
Bit Pos. 

0.0 Reset RLSO Reset RLSO 

0.1 Reset BSC Format exception Reset idle detected 

0.2 Set/reset flush Set/reset flush 

0.3 Reset data check Reset data check 

0.4 Reset bad pad/flag Reset flag off boundary 

0.5 Set/reset ACK expected Set/reset two control 
characters 

0.6 Reset invalid OLE sequence Reset invalid OLE 
sequence 

0.7 Reset length check Reset length check 

1.0 Initial status bit 0 o (except for diagnostics) 

1.1 Initial status bit 1 o Reserved 

1.2 Initial status bit 2 o Reserved 

1.3 Final status bit 3 Prog Req Irpt on idle 
defect or flag 

1.4 Final status bit 4 Use two flags 

1.5 Final status bit 5 1 =xmit fla~} after xmit 
O=xmit idle if no turn 

1.6 Final status bit 6 Xmit Pad before line 
turnaround 

1.7 Leading graphics bit 7 Line turnaround after 
transmission 

o o o o o o 

Output Inst 
11 CD Time 
T3+TO 

CSB Sel 0 

CSB Sell 

• o o 

CCU Logic 

Sample Output Data 

Decode • 
Sync Lt 

1·0 Reg Adr Bus 0.7, P Output 4X 
Latched 

PC Out Good Parity bits 

TESOO 
TFS02 

o 

TE500 

Out reg Bus A.O·A.7 

Outreg Bus A.O 

Outreg Bus A.l 

Out reg Bus A.2 

Outreg Bus A.3 

Outreg Bus AA 

Outreg Bus A.S 

Outreg Bus A.6 

Out reg Bus A.7 

Output 4F 

CCU ICW Wrt Time 

Output 4F 

Write ICW 815 

TF215 

o 

Output 43 

Output 44 

Note; Output X'4F' timing is 
similar to that on F·260. 

o o o o o 

0-
Jl 

.Y. W 
u ~ -' 

~ 
., 

Cl .c: 
u -£ :!:! Cl en ~ ~ '" CI> 

~ ~ -' '" '" a: !!! Cl !!! .t: u: u 

~ ~ u ~ ~ ~ ~ en a: a: CD a: a: a: 

Outbus 

Gate Output Reg 

0.0 

OR Byte 1 Direct 

TES06 
0.7 

A.7 

Output 4F and 

New ICW 14.0 
Not ICW Test Mode 

jRSLD) 

New ICW 14.1 

(BSe Format Exception) 

New ICW 14.2 

jBSC Flush) 

New ICW 14.3 

jData check) 

New ICW 14.4 

jsee chart) 

New ICW 14.5 

jsee chart) 

New ICW14.6 
(Invalid DLE Seq) 

New ICW 14.7 

j Length check) 

o o o 

"'" .1;3 0 N 
.t: ':t 
u iii «i iii .c: 
01 ~ ~ 

~ .. ~ ~ 
-' en en Ui 

(ij (ij 

~ '':; .;:; n; 

~ £ 
t: 

a: u:: 

Out Register 

0.7 1.0 

Outreg Bus 0.0-0.7 

------------------X 

Output 4F 
and ICW 
Test Mode , 

1.0 1.7 

o 

..... 
'"' «i 

LO (I) 
u 
::: iii «i c. 

§ ~ ::> 

'" ~ Ui en 

1.7 

o o 

See chart for 
SDLC definitions 

TE521 

Sets check Reg 1 

bit 1.2 on 
F200 

Outreg Bus 1.0·1 .7 

Inhibit 
Regen of 
15.0·15.7 

TF222 
0.0 
______ ._0,;,;,.7 0.0 

0.7 

~ 0--x 
1.0~1 

eSB 
Buffer 
Address 
Register 

TES41 

0.0 0.7, P 

x~ I ICW Byte 14 I ICW Byte 15 I 
I~ ~:;:;;::;::::::::::::::::T:F:200~:::::::::::::::::::::::::TF:2:10~ 

~~e - Work Reg Gate ~ 
(R1+R21 , 

TF2031 lew Work Registers I TF212 

~----------~====~===== lS.0 15.7 

o 00 

OUTPUT X'4F'STATUS F-350 
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CYCLE STEAL DATA FLOW 

16 Array Full 

Xmit State A 

Receive State 
OR 

(Notl Array Empty'Not Updated 
A 

(Not) ell OJ. SId' Byl!' 

Select CS Pointer 

CSB Time 
----------------------~ 

(Not) Receive State 

(Notl PDF All av Bit 0.5 OR"d 

(Data in PDF-rev) 

A 

Gated BitSVC 
or I and A Rst 

(Not I ICW T,,'t Mod" 

M23T1 

WR 6.5 CS Valid 

M22T2 

F 356 

~S_t~eP __ C~S_P~o~in~t~er ____ -412 

~S_t_e~p_P_D_F_p_o_i_nt_e_r ___ -413 

22r----------------4 

PDF Array to 
)------4If-----------'-----l CS Data Reg Byte 0 

TE341 

TE345 

PropO~J(lte 

CS Go 

{

Hard Stop Latch 

(Not) ~pe~e; Latch 

Bid Maintenance 

Bid CSB-1I1 PH 

AX TO 

bL09iC __ CPOOI 

Type 3 Scanner Logic 

PH 

CPOOI 

CYCLE STEAL DATA FLOW 

Go 
CS83 

TE341 
(Notl Old Byte Count is 0 

A Set CS Reg Latch 
CS Request 

FL 
Go Intelnal 

~~~~~~------------~--~~~~~~C 
FL 

F356 

Compare Equal 

New Byte Count is 0 

Updated Byte Cnt 0 TE341 

(CS byte coun'rl 

CSB Disable 

A 
Wrt ICW Bytes 6,7,8,9 

TE240 

Pointers to Reg 
F-356 H '>-------4..---( 21 

CS Array 

"'\' '0;0'''", ~2'3 ADdr Re

9

1.
1
•
2

_
3_-* 

WR 12.0-12.3 CS Adr . II1II .......J8 
.......... ~ Ctr 1 ........... * ~ OR Array Pointer Bits 1,2,4 

12.0 12.0 14 12_1 12_1 r CKTS 
TE342 TE342 

12 ~_S_te.;.:p'-CS_P-'-o_rn_te_r __ -+-___ -' 15 TE342 

Rl or R2M21 Trme 

12.7 OE 

12.6 OE 

12.1 

12.5 OE 

Full 
Not Equal 

CS Busy 

FL 
Rl A 

TE240 

Array 'Empty Row 

Rl or R2M21 Time 

TE346 

1----4~-----~ • Gates WR 6,8,9 to CSAR 
• Gates WR 7 to CS byte 

Count 

Set CS Reg Latch 

Receive State 

WR 9.7 CS Adr 1.7 (odd) A 

Strobe CS Data Byte 1 OR 

A 

10 Set CS Registers 

Array Empty Not Updated 

12.0 
A ~_.-_A_rr_a-,-y_F_U_II _____ ~16 

OE ~------------------~ 12.4 Over run 
TE346 New lew 0.2 Overrun 

FL 
(Sets F lush I TE346 

Gate Overrun 

_____ x.12 
•. ;D

1

F pOinlt.~r2_'7 .. ~4~122_-57 :-D~~ :.rI22A_
7
5

Y 

J5 WR 12.4-12.7 PDF Adr 

Ctr 

12.4 12.4 

A 

F-356 E >-=W;.:.r:..:.it:;::e~A..:.:r:.:.:ra::.2y~G::::::.at:::e _______ ~ 

R1 or R2M21 Time 

TE346 

New ICW 0.2 Overrun 

(Sets SCF 2) 

TE342 TE342 

13F-_S_t_~,-P_D_F_P_o_in~t~er ______ ~ Select PDF Pointer F-356 G ).-______ ~_=_ ___ .... -----(22 

0'.') , / o o o o {) o o o o o () o o 

Store 
Byte 0 

Fl. 

Store 
Byte 1 

FL 

TE240 

o 

Go Scanner Internal 

o o o 

Rest CS Request 

TE241 

F-356 

TE341 

Store Byte O} To CCU 

FET Storage 

Store Byte 1 Controls 

TE240 

o o o 

F-355 

(J 
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00 0000 o 0 0 0 0 0 0 0 0 • 0, 0 000000000000000 

CYCLE STEAL DATA FLOW (PART 2) 

CSI CD Time 

T3+TO Time 

Cycle Steal CD 

(Not) Latched Store 

CSIA Time 

Tl 

Latched Store 

Cycle Steal A B 

OR 

B Reg Byte 1 Even Par A 

CQ002 

Out 40 L3 L4 

C3 + C7 

Sample CS Data on Outbus 
A 

CQ002 

A 

Gate CS 
Data L T 

Fl 

ca002 

A 

Gate CS Data to I"hus 

Bad Data 

FL 
CSI CD 

T3+TO 
AT,me 

FL 

CXOO1 

CCU Logic 

Type 3 Scanner 

CQOO2 

Fetch Buffer 

Bad Data 
A 

I 
I 

J 

CSB Bad CS Data 
Entr 2 

TD026 

(Not) WR 9,7 CS adr 1,7 

Gate 40 or CS Byte 0 
A 

Gate Outbus to 
I-_~---"'---f CS Data Out Reg 

Gate CS Byte 0 To Bus 

Gate CS Byte 1 To Bus 

OR 

TE343 

End Reset CS Val iq 
A 

CS Reset 

TE241 

F-355 F 

8 
Fetch Buffer Powered 

W2Rl 

A 

T3 

Request ICW Access 

TE544 

Write Array Gate 

Write Array Time 

TE 345 
4r-------~-"""'1 

Receive State 

Strobe CS Data Byte 1 
F-355 A ~~.;;.,;;..;;.,;;.-------; 

New Byte Count is 0 

Output 48 

(Inhibit 
regen 6,5) 

OR 
CCU Time 

A OR .------_. 

(Not) W 1 Time 
A 

Gate 40 or CS Byte 1 WR 6,5 CS Valid 

CSB Time 

WR Byte ct is 0 

(CS byte count) 

A 
Fetch 
Buffer Gated 

ICW Sel LlBs 1 thru 4 A 
(CCU Time) A 

TE400 
TE344 

Gates ICW Work Register 
to the ICW Input Register 

+ 

Outreg Data P Chk N 

T3 

OR 

A 

R1 or R2 M21 Time 

Select 
PDF Ptr 

TE343 

ICW And Array Ast 

Set EOM Reset CS Valid 

Inhibit CSV On CS Error 

OR 1----. 1-< .... ---------1 G F-355 

Select CS Pointer 
RIoI' R2M21 Time 1---------\ H F-355 

TE344 
OUtbU5 

Error 

FL 

FL 

(1,2 Check Reg I) 

(1.4 Check 
Reg 1) 

New lew 6.5 

(Cycle steal valid) 

CSB CS Adr Check rT~F7L~-::-::::--:---J OR 1----....... --1 
(1.5 Check 

Force Error 

CSB SAR Even Parity 

FL 

TE703 

Reg 1) 

11.6 Check 
Reg 1) 

ICSS Time) 

TE706 

F-355 

FL 

TE706 

Inhibit CSV 
on CS Error 

CYCLE STEAL DATA FLOW (PART 2) F-356 

c~ 
I 
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Cycle Steal Operation -Transmit 

Introduction 
During a tr"nsmit operation, the scanner transfers data from 
the storage ~o the PDF array by means of cycle stealing. Cycle 
stealing nor;mally transfers two bytes at a time. When CSAR 
(cycle stea~ address register) initially addresses an odd storage 
location (CSAR bit 1.7=1) the scanner transfers data byte 1 
to the PDf array and then increments CSAR to an even address. 
All subseq:uent data is transferred two bytes at a time. 

The CSpointers determine which of the eight buffers 
(16 buffers for the type 3HS scanner) associated with 
the selected ICW will receive each transferred data byte. 
The initial state of the CS and PDF pointers is set by the 
3705 control program (Output X'4E') or is reset to X'F' by 
an Output X'45' when the EPCF state is set. The scanner 
increments the CS pointer as each data byte is loaded into 
the PDF array buffer. 
data byte from the PD F array buffers to the SD F when the 
"tag" is detected. The PD F pointers determine which buffer 
transfers the data byte to the SDF. The scanner increments 
the PDF pointer as each data byte transfers to the SDF. 

The scanner initiates a cycle steal request to fetch two more 
bytes of data whenever two buffers of the PDF array that is 
associated with the selected ICW are empty. The scanner tests 
the states of the CS and PDF pointers to determine when two 
buffers are empty. See the "cs and PDF Pointer Sequence" 
chart on F-380. 

Scanner Tests for Empty Buffers 
At each 'bit service request' (except when the array is full, the 
PDF pointer is selected, or CS is busy) the scanner steps the CS 
pointer b~ 1 and then compares CS pointer bits 12.1-12.3 with 
PDF pointer bits 12.5-12.7 (see Note 1). An unequal 
condition indicates that there are at least two empty 
buffers so a cycle steal is requested to transfer two bytes 
of data to the empty buffers. An equal condition indicates 
that the buffers are either full or empty and a second test 
is made. The scanner compares CS pointer bit 12.0 with 
PD F pointer bit 12.4 (see Note 2) and, if they are equal, 
the array is empty. If they are not equal, the array is full. 
Notes: 

1. For the type 3HS scanner, CS pointer bits 12.0-12.3 
are compared with PDF pointer bit 12.4-12.7. 

2. For the type 3HS scanner, CS pointer bit 17.0 is 
compared with PDF pointer bit 17.1. 

Cycle Steal Operation-Transmit 
The keying numbers refer to the diagram on this page and 
F-370. 

The 3705 control program sets ICW bytes 8 and 9 with the 
storage address for the first byte of data to be fetched D. 
The 3705 control program then sets ICW byte 7 with the CS 
byte count and sets ICW byte 6 with the extended portion of 
the storage address, the data chain flag, the message chain flag 
and the cycle steal valid bit fJ . CS valid (ICW bit 6.6) 
notifies the scanner that the address, byte count and any flags 
are valid a'nd to request a cycle steal operation from the CCU. 
Refer to the "Cycle Steal Timing Chart-Transmit" on F-370 
for det,ails of the following sequence. 

When 'bit service request' is active on the selected interface 
address, the scanner tests the pointers to determine if there 
are two empty buffers in the PD F array associated with the. 

o {} 0 0 
~ ~-- -.--~-~ -~.-~-.-~ ", 

o ,0 
\LJJ o 

'j 

selected interface address. (The entire sequence of testing the .:' 
pointers for our transmit example is Shown onF-380.1 'Since • 
the array is empty II and 'cycle steal valid' is on, the scanner . 
sets the 'CS request' latch. This sends 'bid cycle steal'to the 
CCU. The scanner raises 'set CS registers'which gates ( 1) the 
CS address from ICW work register bytes 6, 8, and 9 to CSAR ~. 
and CSAR update registerlJ ,(2) the CS byte count from 
ICW work register byte 7 to the CS byte count register II ' 
and (3) the ICW address to CBARO. CBAR saves the 
selected address to use to address the ICW and PD F arraydur- j 
ing a following CCU time. At this time the two data bytes must 
be loaded into the associated PDF buffers and the ,updated byt~ 
count and updated CSAR are written into the ICW that . 
requested the cycle steal. The 'CS busy' latch pr~vents all ; 
other scanned line 'interface ICWs containing a 'CS valid' bit 
on from requesting a cycle steal. . 

When the CCU can take a CS cycle, the CCU returns 'CSgo . 
CSB'II to the first scanner. If the first scanner did not 
request the cycle steal, that scanner propagates the 'GS go 
CSB' signal to the next scanner. This continues from scanner 
to scanner until the signal is trapped by the scanner that 
requested the cycle steal. 

The scanner gates the address from CSAR to SAR where the 
CCU uses it to address the storage location of the data to be 
fetched. When the CCU raises 'sample CS data on outbus', the 
scanner gates the data into the CS data out register II. The 
scanner then requests access to thelCW during CCU time and, 'I 

if there is no Output X'4X' nor a 'fetch buffer' operation under
way, sets the 'CBAR active' latch. The address in CBAR then . 
selects the ICW and the associated PD F array II _ The scan
ner sets data byte 0 in the buffer selected by the CS pointer 
and then increments the CS pointer and CSAR update register 
and decrements the CS byte count. The scanner then sets 
data byte 1 into the next sequential buffer and again incre
ments the.CS pointer and CSAR update register and decrements 
the CS byte count. The scanner stores the updated CS and 
PDF pointers, the updated CSAR and CS byte count, and the 
regenerated cycle steal valid bit in the ICW. 'cs reset' turns 
off the CS busy latch to end this cycle steal operation. 

Ending Cycle Steal Data Transfers for Transmit 
The above cycle steal operation is repeated for the transfer of 
each two data bytes until the cycle steal valid bit is reset. This 
occurs when: 

• The cycle steal byte count goes to O. 

If the data chain flag (ICW bit 6.6) is on and if no ETX, 
ETB, or ENQ character has been detected in the 
received data just fetched, the scanner sets 'L2 inter-
rupt pending' (ICW bit 5.1) to notify the control program 
to set up CSAR, CS byte count, flags and CS valid for 
the next data buffer; 

- If the data chain flag bit is off, the scanner uses the final 
status from ICW byte 15 to initiate the ending sequence_ 

• An ETB, ETX, or ENQ character is detected in the received • 
data just fetched. 

The scanner sets ICW bit 6.4 (ETB + ETX + ENQ in data) 
and inhibits any additional transfers to the PD F array by 
resetting CS valid. No L2 interrupt is made. 

o 0000 l-) 
I' " 
\,.- 0 

'Output X'49' D 
-'-~~~----'I 
Address A ---------------X 
Address B I , -------...---X 

Output X '48' 

Extended Adr I 
-------X 

ICW bytes 8, 9 TE200 
TE210 

CYCLE STEAL OPERATION-TRANSMIT F-360 

CCU Storage 

1st Data Buffer 

CS byte count 1 

2nd Data Buffer 

CS byte .. -I 
count 2 ~ 

Data --, ETX (no ETB, ~Data Chain 
A STX, Data ETX or ETQ) 

,.__---L------, 1st Output X'49' J' 1 B.....,~-...... --+ ....... '---... 
'-
__ C_S~A~R,=,=~A=-/_B __ ~ 2~OutPut X'49'~ 0.' , BC=O 

Set L2 Pending 
TE222 Reset CS Valid 

ETX decoded 
Reset CS val id 

X 

+ CS Byte Count 1 I ,..-------....., 
CS Data On Outbus X 

+ 
CS Bv'=-Cou~2_ J~ ICW byte 7 ITE210 

I 
II 
J 

TE5221 Data Byte 0 Data Byte 1 lcs Data Out Register 
TE523 ' 

'----------~-------~ 

CS Byte Count 1/2 TF221 

Data Chain Flag 

f--ct CS Valid -------X-- Sets CS request latch 

Gate CS Byte 0 to Bus I 
----~-----X 

Decode ETB, 
ETX, ENQ TE527 

(
out:eg )' 
Gating 

_W_.r_it_e_A_r_ra~y ____ x 

CBAR 

ICW Address ______ X ___ ... Selected 
ICW 
Address 

Selects PDF 
Array associated 
with ICW Address X_---.... 

Set CS Request Lt 

___ ----'r.tI 

TE544 l1:l1I 

New ICW Bytes 3, 4 

5"'11 0 \ I, 
""y 

CBAR Active 

Strobe Array WR 
X-------------~--
I 

____ P_D_F __ w_o_rk __ R_eg ___ fF443 

I Write PDF to SDF 
X--------~~~~~~ 

I 
SDF ITF400 

TF410 

~---------~ 

0 10 (0 0 0 0 

Selects 
ICW 

0 " 0 0 ' ' 0 0 

I Gate CS Byte 1 to Bus X---------------
Status 

0 0 0 " ( 
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CYCLE STEAL TIMING CHART-TRANSMIT 

II 
11 

II 

CCU Clock 
(FET Storage) 

j i 

Scanner Clock 

·1 CS Pointer Latches TE342 

2 PDF Pointer Latches TE342 

3 Compare Equal TE346 

4 Array Full TE346, 

5 Array Empty Not Updated L T , TE346 

6 CS Valid TE202 

for Selected ICW r-- G",,,, B;, Se,,'" I I CCU Cycle Steal Instruction I No, Ou~pu<4X 1 
I 0 I A I B C I 0 I A I B I C 0 I A B C 0 I A I B I C I 0 I A B I C I 
"I .. ~t----- CSB Time ---~P-II r-CCUTime~ 

R21, ~21 I M221 M231 W2 R1 I M11 W1 I R2 I M21 I M221 M231 W2 R1 I M1 I W1 R21 M>1 I M22j M231 

R2M21 --X 1111 

Jt 1111 
1 2 

1,2 

Not Written (1111) 

-x 0000 Buffered in selected ICW 

Buffered in selected ICW 

1'#2 

-
R1 

Buffered in selected ICW 

- ~Buffered in selected ICW 
1111 ' J 

13£~ 
WR B12,Rl 1111 X' X 0001 • \ 

WR B12,Rl 

1 2 

1,2 R2M21 

WR 6.5,Rl Buffered in selected ICW 

0 

W2 

7 Select CS Pointer ~ __ ~~~~~~ ____ ~-J~~TE=3~4~4 __ ~~~R~2IMi21"IIIIIIIIIIIiIlIJ~·~:~(~ __________________________ ::J~~r-~_' ________________ ~ 
TE240 3,4.6,7,9,10,M23T1 17,18 I I\.. 8 CS Request Latch 

9 CS Busy TE240 
8~Rl 25 

10 Transmit Slate TF505 Buffered in ICW Buffered in selected ICW 

11 Strobe CS Data Byte 0 TE341 

12 Strobe CS Data Byte 1 TE341 
11. 

13 Step CS Pointer TE345 • •• 
14 Bid Cycle Steal TE240 

8,14 16 

15 CS Interlock 

16 CS Go CSB 

~~~~~~ ______ -t~ca~OO~2~t-~A~"~B~T~1 ______ ~" __ ~ ____ IIJI"IL~ ______ ~"IL ____ ~ __ ~ ........ ________ ~ 
CPOOl (Delayed if CS not aV!ilable) 14,CT2 CT2 

17 Gate CS Address to Adbus TE240 I, (26) CSAR -+SAR 
16,Not Propagate CS Go 16 

18 Go Internal Latch TE241 15,17 15,17 

19 Sample CS Data On Outbus ca002 CSl CO,T3+TO • 

20 CS Data On Out bus TE241 -18,19.0 
Fall 20, 0utbus 

21 CS Data Out Register TE523 1( Data byte 0, byte 1 
,. 

22 lew Request Latch TE241 
20 

23 CBAR Active Latch TE544 CBAR (28).se/ects ICW 
W2R1T3 ,Not (Fetch buffer + Output 4X Sync), 22 R2 

24 Wrt lew Bytes 6,7,8,9 TE240 
23, W1T2 • 

25 CS Reset , TE240 Adr+l,) 24. 

26 CSAR and CSAR Update 

27 CS Byte Count Register 

TE220-4 .!:. R2M21 
J( Load From ICW WR Bytes 6,8,9 

TE221 

Assume EVEN address 
3o....,L Il 

Adr X ' XA'd;:+2 Buffered - r in .selected 
-- ICW X Load From ICW WR Byte 7 Cnt X XCnt-2 

" 

28 CBAR TE544 
- .I 

8,r-______ ~~ __ --~~--------------------+_----------+_------------------~ ~------""\X' Selected ICWAddress From Scan counter , 

29 Write Array TE343 Byte 0 Byte 1 
Gate CS Data Byte 0 to Bus '.... Gate CS Byte 1 to Bus 

30 Step CS Addr and BC TE224 29 •• I 

Test for 
empty buffers. 

Repeat this sequence at the next gated bit service 
for this selected lew as long as there are buffeds) 
empty. Test for empty buffers every bit service. 

A If the scanner detects an outbus byte 0 o~byte 1 parity check while 
W the cycle-steal data is on the outbus, the ~$canner: 

• Sets the 'CS parity error' latch (TE7031. This causes the scanner 
to bid for a level 1 interrupt. 

• Activates 'work reg or array or CS error' (TE706). This sets the 
cycle-steal address, currently in CBAR, into DBAR. 

• Inhibits the regeneration of 'cycle steal valid' (lCW bit 6.5) that 
terminates the cycle-steal operation. 

The control program executes an Input X'43' instruction to deter
mine what caused the level 1 interrupt-bit 1.4 will be on. The con
trol program executes an Input X'42' instruction to determine the 
line interface address (trapped in DBAR) that was active when the 
CS parity error occurred. 

CYCLE STEAL TIM ING CHART-TRANSMIT F~370 



CS AND PDF POINTER SEQUENCE-TRANSMIT 

See F-360 for a description of the testing of the CS and PDF 
pointers to determine tpe availability of the PDF buffers. 

Not shown are the time delays (TD) while the scanner 
hardware is getting in sync with the CCU for cycle steal 
operations. 

~ J ~ ~ 

CS Pointer Latches TE342 
1 

PDF Pointer Latches TE342 

CS Request TE240 

Compare Equal* TE342 

Not EQual** TE346 

Array Empty TE346 

Arrav Full TE346 

Select CS Pointer TE344 

Step CS Pointer TE345 

Select PDt Pointer TE344 

Step PDF Pointer TE345 

Step CS Adr and Byte Count TE345 

Cycle Steal Busy TE240 

Write PDF to SDF TF813 

See legend for the meanings 
of the pointer combinations 
when the scanner tests for 
empty buffers. 

Legend 
* Type 3 Scanner: Compare CS 

pointer bits 12.1-12.3 with PDF 
pointer bits 12.5-12.7 
Type 3 HS Scanner: Compare 
CS pointer bits 12.0-12.3 
with PDF pointer bits 12.4-12.7 

** Type 3 Scanner: Compare CS 
pointer bit 12.0 with PDF 
pointer bit 12.4 
Type 3HS Scanner: Compare CS 
pointer bit 17.0 with PDF 
pointer bit 17.1 

o 

CSB Time CCU Time CSB Time CCU Time 
Bit Svc Bit Svc 
Sel ected Ad r Selected Adr 

11111 0000 11111000010001 0001 1 0010 00011001010011 

m m m· m 
1111 1111 1111 1111 - -- I-

----l 

~ I~ 

M2iT2 MiT1 MIT3 • I • 

• • • I 

IJ , , D fJ t 
0 N 

.... .... .... .... 
Ql Ql Ql ... ..... ~ ..... 

Ql ..... ..... ..... ::::I ::::I ::::I ..... .e .e .e :J 
.e 0 0 0 .... .... .... 
0 N M .... 
X CQ g CQ .... .... 
I- m ctI ctI 
In 0 0 0 

D Array not empty, not full-at least 1 empty buffer 

II Array not empty, not full-:-at least 2 empty buffers 

Array empty 

II Array full-1 empty buffer 

II Do not store updated pointers-no write byte 12 

D Store updated pointers-write byte 12 

o 00 0
, 

I 
~-,,' ' 

CSB Time CCU Time CSB Time CCU Time 
Bit Svc Bit Svc 
Selected Adr Selected Adr 

0011 1 0100 001110100 10101 0101 0110 010'11011010111 

D m II m 
! 

1111 1111 1111 1111 

! -
I 

• • • • • • 

• • • • 
D fJ t D t t 

M '<t It) (C 
.... .... ... ... 
Ql Ql Q) Q) ..... ~ .... .... ..... .... ..... 
:J :J :J :J 
.e .e .e .e 
0 0 0 0 .... .... .... .... 
'<t It) (C .... 
CQ CQ CQ CQ 

10 10 ... 10 ctI 
0 a 0 0 

o 0 1 

r' __ , .,' 

(",\ 
",-_P o () 

CSB Time 
Bit Svc 
Selected Adr 

0111 

1111 

Inh CS Req 

0,\ ~ ) 

CS AND PDF POINTER SEQUENCE-TRANSMIT 

9/2 (Xmit 
SYN) 
13.0 off 
Tag Detected 
(SYN) 
CSB Time 
Bit Svc 
Selected Adr 

0111 

m 
1111 I OOOll 

7 

M23T2 • 
STX to SDF 

Transfer last 
bit of SYN 
char to LIB 

--

CSB Time 
Bit Svc 
Selected Adr 

0111 11000 

II 
0000 

• 

011 
Transfer 1st 
bit of STX 
to LIB 

I 

I 
I 

J 

9/4 (Xmit Text) 
13.0 off 

Tag Detected 
(STX) 
CSB Time 
Bit Svc 

\ \ Selected Adr 

\ 0111 

m 
0000 \0001 

II 
I/ 
I 

\ \ 
\\ 
' \ 

a 

• I 
Data to SDF 

I 

Transfer 2nd-6th. Transfer last 
bits of STX bit of STX 
to LIB to LIB 

Type 3 Scanner 

CS Pointer I PDF Pointer 

Array lnnn Onnn 

Full Onnn lnnn 
Array Onnn Onnn 
Empty 1nnn lnl1l1 

Type 3HS Scanner 

CS Pointer I PDF Pointer 
Array lnnnn Onnnn 
Full Onnnn lnnnn 
Array Onnnn Onnnn 
Empty lnnnn lnnnn 

.. -

TD 

CSB Time CCU Time 
Bit SVC 
Selected Adr 

0111 11000 01111100011001 

II 
0001 0001 

• • • 

• • 

DD t t 
.... 
.... 0 Ql ..... .... ..... Ql 
:J ..... 
.e ..... 

:J 

S .e 
0 ex) .... 

g X 
CQ I-

0 w 

o () (~,1) 
~-y o 0''',' 0,,10,,'," 0"", I ,I ,,:1, I,' ,I ,I 

'f - -
o 

F-380 

o ( 
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PDF ARRAY-SUMMARY OF CS/PDF POINTER USE 

PD F Pointers Selected CS Pointers Selected 

1. Fetch buffer (Gate In Reg) 1. Output X'4D'. 
No 'write array' nor 'step PDF pointer'. 'Write array' for byte 0 and byte 1 and two 'step CS 

2. Output X'44' pointer' at M1T1 and M1T3. 

'Write array' and 'step PDF pointer' at M1T1 but updated 2. CS data-out register byte 0 to PDF (Transmit). 
pointer is not written into ICW Byte 12. 'Write array' and 'step CS pointer' at M1T1. 

3. Output X'4C' 3. CS data-out register byte 1 to PDF (Transmit). 
'Write array' at M1T1 but no 'step PDF pointers'. 'Write array' and 'step CS pointer' at M 1T3. 

4. ICW and array reset. 4. CS test of pointers to determine if the PDF array has 
'Write array' and 'step PDF pointers' at M22T1 and room for data from CS data out register (Transmit)~ 
M23T2. No 'write array' but 'step CS pointers' at M22T2, 

5. Dial (LCD 3 or B). however updated pointer is not written into ICW 

No Write array' nor 'step PO F pointers'. byte 12. 

6. SDF to PDF (Receive). 5. PDF array "data" to CS data in register bytes 0 and 1 

'Write array' and 'step PDF pointer' at M22T1. (Receive-one byte). No 'write array' but 'step CS 
pointers' at M22T1. 

7. Status Character to PO F. 6. PDF array "data" to CS data in register byte 0 and 'Write array' and 'step PDF pointer' at M23T2. byte 1. (Receive-two bytes). No 'write array' but 
8. Control character to PDF. 'step CS pointers' at M22T2 (load bytes 0 and 1) 

'Write array' and 'step PDF pointer' at M23T2. at M23T2 (overlay byte 1). 

9. Status character and control character to PDF. 7. PDF array "status" to PDF status register and PDF 
'Write array' and 'step PDF pointer' at M22T1(status) control register (Receive). No 'write array' but 
and M23T1 (control). 'step CS pointers' at M22T2. The scanner then 

10. ITB skip. gates the "status" from the PDF status register. 

No 'write array'. 8. PD F array "control" to PD F status register and PD F 

11. PDF to SDF (Transmit). control register (Receive). No 'write array' but'step 
No 'write array' but 'step PD F pointer' at M23T2 CS pOinters' at M22T2. The scanner then gates the 
except if PCF=E or PDF:;first OLE in transparency. "control" from the PDF control register. 

9. PDF array "status" to PDF status register and PDF 
control register then PDF array "control" overlays 
the "status" in the PO F control register (Receive). 
No 'write array' but 'step CS pointers at M22T2 
and M23T2. 

Logic Pages TE 344/345 

Note: See page F-392 for PDF or CS pointer selection second level diagrams. 

PDF Array Address Selection For LIB 1 Lines 0 Thru 3 (See Note). 

lew Sel LI B 2 or 3 

lCWSel LIB 1 or2 

lew Sel LlBs 1 Thru 4 
PDF 
Array 

lew Addr 8 Row 
Select 

lew Addr 4 

TE320 

ICW Add, 2 

D 

TE321 

TE321 

Set LIB 1 Lines 0 Thru 3 

Sel LIB 1 Lines 4 Th,u 7 

Sel LIB 1 Lines 8 Thru B 

Sel LIB 1 Lines C Thru F 

II 
Array Addr Bit 16A DeD 
Array Addr Bit SA 

{ Array Add, Bit 4A 

fJ Array Add~ Bit 2A 

Array Addr Bit lA 

TE322 

Three similar DeD circuits 
are used to address the 
array positions gated by 
'write array column B. C. 
and 0'. 

I Writ. Array Column A 
X---'----

0.5 I 

].

8 PDF array buffers for I 
LIB llin.O. 

8 PDF array buffers for 
LIB 1 line 1. I 

X 

~rBOf If~~aIbUffers for I 

31 ~1~Df ,f~~aI buffers for I 

Note: The tYpe 3 HS scanner attaches to LI 8 1, 
lines 0 and 2 only. Sixteen PDF array buffers 
are associated with each type 3HS scanner line 
set. 
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Output Register 
See F·280, F·330 

CS Data Out Reg Control Byte 

See F-360, F-410, F-440 

Status Byte See F·480, F-520 

Outreg Gating 

0.5 

Write Array 
--,....--,.;..----.,..--.....-----X 
(I ndividua'l gates for col A, 
col B, col C, and col D) 

0.5 
0 

I 
Card E3M2 

a I 
I 

ICW Adciress 
I 

Card E3N2 

ColA Col B : ColC ~olD 

I Card E3P2 

PDF rointer 

I 
--I---I~-I---I Card E3N2 I 

CS Pointer 

Counter, 

D Array 
Address 
Register 

Strobe Array 
Work Reg 

I 
I 

Card EJP2 I 
I I 

511 

Data Byte 

_JLlB~_~ 
} LIB2 

--------

__ l~I~3 __ 

__ LL'B~ __ 
I PDF Control Reg 

Eight PDF buffers (See Note). 
for each of the 64 ICW 
interface addresses. The 
'PDF pointer or CS pointer 
selects one of these 
buffers. 

This chart shows the relationship between the 
PDF array address in each scanner and the four 
scanner interface addresses. 

PDF 
Array 
Adr 

o 

Scanner 
#1 

020 

Scanner Scanner Scanner 
#2 #3 #4 

OAO 120 lAO 

~ ........ x ...... -t~ .............. ~} 
... .. __ .P.D_F.S.ta.t.us_R.eg... See F-480, F-490, F-520 

See F-41 0, F·440 PO F CS Data In Reg 0 

~~ } 
Ri

er 
.. __ .C.S.D.a.t.a .In •.• R.eg_1 .. ~ See F-450, F-480, F-520 

{

Control Logic 

~~~ Translate 
See F-480 ROS Character Decode 

Control Logic 

PDF ARRAY-SUMMARY OF 
CS/PDF POINTER USE F-390 
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WRITE ARRAY CONDITIONS 

WR 7.0·7.7 Cycle Steal Byte 
Count Reg, Update t----,..---------------. 
and Compare 

TE221 

(Not) Array Full 

Xmit State A 

Receive State OR 
(Not) Array Empty Not Updated 

(Not) Ct I or Stat Byte 
A 

F·392 G 

From 
CCU 

LCD 3 or B Dial 

TE341 

Select CS Pointer 
CSB Time 
(Not) CS Bus 

(Nod Fetch Buffer Pwd 
W2Rl 
T3 
(Not) Output 4X Sync 
Request ICW Access 

R2 
Output 4X 

Ml 

T1 

TO 

M 

ETB, ETX, ENQ Decode 

(Not) Transparency ROS Inhibit 

WR 7.0 CS BC 128 

WR 7.1 CS BC 64 

WR 7.2 CS BC 32 

WR 7.3 CS BC 16 
WR 7.4 CS BC 8 

WR 7.5 CS BC 4 

WR 7.6 CS BC 2 

WR 7.7 CS BC 1 

Ml 

T2 

M22M23 

T3 

CBAR Active 

.CS Busy 

Gated Bit Svc or I and A Rst 

(Not) ICW Test Mode 

TE343 

TE401 

Allow Output 44 To Write Array 
Outreg Bus A.4 

TE340 
Output 44 

10 0 0 ."'- I 0 " 0 0 

TE241 

Store Byte 0 

M23T2 

End Reset CS Valid 
Gilte CS Byte 1 to Bus 

WR 6.5 CS Valid 

CSB Time 

WR Byte Ct Is 0 

fJ 
R1 ~r R2M21 Time 

0 0 0 

New Byte Count Is 0 

A 

TE343 

D 
fJ 

Gate Start at Rl or R2M21 

M F·396 

F·392 

to 'Z .. 0 10 0 ," 

TO 

Write Array Time 

R1 

T1 T2 T3 TO 

Gate Start At R 1 pr R2M21 

Output 4D 

(Not) Gate Start at Rl or R2M21 

F .392 C >-_...:W.;;r~it:.::e...:S:.:D:..:.F...;:to:..;P:..:D:::.:..F--I 

Status Character 

TF807 

( '" ( .\ (') 0 \ "t •. ' ',,-- if / 

M1 WI 

T1 T2 T3 TO T1 T2 T3 TO 

Gate CS Byte 0 to Bus 

Gate CS Byte 1 to Bus 

Gated Wrt SDF to PDF 

TF812 

0 01 0 (1 .Y \1:. Y ''l Y , . 

R2 

T1 

M21 

T2 T3 TO Tl T2 

M1Wl 

T3 

Ml 

Tl 

M22 

M23 

T2 

ICW And Array Reset 

CSB Time 

Allow Wrt Array Dot 

F·392 

Allow Write Array Dot 

Gate Ctl To Array Inbus 

n "'--.Y 0 ,I '.I 0 

T3 

E F·392 
F·610 

0 I} 

WRITE ARRAY CONDITIONS F-391 

M23 W2 

TO T1 T2 T3 TO Tl T2 T3 

o 
Write Array Time 

F·392 

..... ____ W.;.;r..;.it;.;;e..;.A.:..;r.;.;ra:.!y..;.G=at~e__l K F·610 

()) .J} () ~, 0 0 0 0 I( 
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PDF/CS POINTER SELECTION 

(Not) SYN Decode 

(Not) WR 2.0 LCD BitO 

CSB Time 

TF812 

EPCF State 1 

(Not) WR 13.0 Seq 0 

TF812 

EPCF State 4 

(Not) WR 13.0 Seq 0 
A 

TF812 

ITB 

(Not) ICW WR 2.0 
OR 

(EP) 
TF812 

ICWWR 13.7 

ICWWR 13.6 

LCD 1 or 9 SOLC 

(Not) Xmit State 

EPCF State 3 

EPCF State 2 or C 

(Not) Set New EPCF State 
(Not) SYN Decode 
Set New EPCF State 
(Not) WR 2.0 LCD Bit 0 

EPCF State 4 

ICWWR 13.0 
(Not) ITB. ETB, ENQ, SYN 

E4 or E5 and 13.0 
(Not) WR 5.4 NRZI or Xpar 

(Not) ITB, ETX, ENQ, SYN 

ICWWR 5.4 
(Not) OLE 
(Not) WR 13.1 Seq 1 

WR 0.7 Trace 

E5 Not 13.0 or E6 13.0 

Set EPCF State 2 
INotl SYN Decode 
(Not) WR 13.0 Seq 0 

(Not) OLE 
EPCF State 8 

RCV Stick Char 
Set EPCF State 6 

(Not) Set ICW Bit 13.0 
(Not) WR 2.0 LCD Bit 0 

Set EPCF State 5 

(Not) WR 5.4 NRZI or Xpar 

ICWWR 13.0 

Set EPCF State 4 

EPCF State 8 

Set Array Cntl Bit 1.7 L2 

SDLC Abort 
Arra Ctl Bit 3 or 8 Pres 
VRC Check 

WR 13.0 Seq 0 

ITB, ETX, ETB, ENQ 

(Not) WR 5.4 

(SOLC Control Exception) 
PCF State 6 I n Phase 

TF805 

TF805 

SDLC Flag Detect 

Set EPCF 0 
Tag 

Inh ibit if message 
count=O for SDLC 
receive 
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Tag Time 

(Not) PDF Empty 

EPCF State 2 or Set 4 
(Not) ICW WR 2.0 LCD 1 or 9 SDLC 

WR 15.7 Status Bit 7 EPCF State 2 
(Leading graphic) 

TF813 (Not) WR 13.0 Seq 0 

(Not) WR 2.0 LCD Bit 0 
EPCF State 3 

OR I-------J 

Bisync Pwrd 

(Not) Set EPCF State 8 
A 

EPCF State 4 

(Not) PDF Empty 

EPCF State C 
Tag Time 

OR 1--.---4 

PCF State 9 or B A 
(Not) Set New EPCF State 

~CO~ ,. ...... ~ .......... O.U.tb.U.S.(.0 •. 0.1 •. ~7.0 •.• P ••• l .• P.) ........ p-~ ............ ~ .... ~ 
I.P 

Gate CS Data Buffer 
X.....;......;.-----

X Gate Output Reg 
CS Data On Outbus 

0.0 I 
Cycle Steal 
Data Out Reg 

1.7 0.0 I 1.7 

Output Register 

T TTTT 
I Output x,2. 4C, 4!' 1 ! q3 

Output X --'----'----
4C 

T 
Outreg Bus Byte 1 

Data Byte 

I SDF To PDF Xlate/Unxlated (TF420) X--------------------------

Control Byte F-391 

I Go" C" To An" 'obo, iTF807I 
X----~~~~--~--~--~--~ 

TF813 PCF State E Xmt Cont 

Status Byte r.= To Bo, iTF"''' 

F-391 

TF812 
F·392 

EPCF State C 

PCF 6 or E4 or E5 

Tag Time 

SDLC Flag Detect 

SDLC Idle Detect 

SDLC Abort 

(Not) Gated Timeout 

BSC Rec Tag 

SDLC Rcv Tag 

TF812 

6CO~ r-_F_e_tc_h-:--B_uf_f_er __ ; 
Gate ICW Work Reg 
To In Reg 

Control 
Character 

Status 
Character 

OR 

TF801 

ICW Sel LIB 1-4 
TE400 

F·391 

Inhibit CS Access to PDF 

A 

TE400 

Tag Time Output X'4C' 

ICW WR 13.0 

TB813 Outreg Bus Byte 0 X---------------------~ 

LCD 3 or B Dial 
1.7 

:Write SDF To PDF 
ICW And Array Reset 
(LIB or CSB Disabledl 1.7 

Fetch Buffer Gated 

TF446 

Stat or Ctl or SDF to PDF Dot 

Select 
PDF Pointer 

FL 
r;::\.. Write Array 

Select 
._CS_P_o_in_te_r ..... --t ___ -I G F 391 

F·391 L,Y....------''---
0.5 

o 
1.7.P 

TE344 

TE344 
PDF ARRAY 

(TE299.TE329) 

.~===iir===~ I 1.7.P 

Array Pointer Bits 4, 2, 1 

CS Counter ~ -H and Array X 
Adr Reg -Rl or R2M21 Time 17.0' PDF Pointer 

. ICW WR ,--1 ....... 12 • .411j PDF Counter r--, 
Byte 12 r-X ~: ~~;y X 

12.7 '--__ ~ __ --.... 
17.1' TE342 

ABAR,. .. IC.W .. A.d.d.ffi.S.s"~~-l 

} LIB 1 

} LIB 2 

} LIB 3 

} LIB4 

150m .. CS "'" B,,, 0 X------------- I X Strobe CS Data Byte 1 I I 
X--------X 

0.51 0.6 0.7 I 

(T2 and Strobe PDF Cntr 
Reg) and (M22 or Gate 
Stat From Array to B 15) 

1.7.P 

PDF Work Reg TF220 I g:::, I PDF Control Reg I TF220 

I Gate In Reg 
X--------

I TE522 

PDF In Reg 
Cyc Ie Steal Data In 
Reg Byte 0 

1.7;P 0.0 0.7,0.P 

1.7,P 

Cycle Steal Data In TE523 
Reg Byte 1 

1.0 1.7,I.P 

Gate Status From 

T 
Control 
Logic 

J 

Input X'4C' I I Input X'44' Gate CS Data 
X X 

I Array to B15 
X X 

Gate Array Ctrl 
Bits To ICW 

! CCU Inbus 
ToCCU~.t-.............. ~~ .................................... ~ .. ~ I I I ~ From other adapters 

* I CW bi ts 1 7.0 and 17.1 are used with the type 3 HS 
scanner only. Sxiteen PDF array buffers are associated 
with each type 3 HS scanner line set. 

1 
(Bytes 0 and 14) 

PDF/CS POII\ITER SELECTION F-392 
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FORCING CONTROL CHARACTERS AND CONSTANTS TO THE SDF 

The scanner uses the character-decode ROS for generating 
control characters and constants and for decoding control 
characters (see F-396). 

When in transmit mode, the scanner generates control 
characters and constants by generating an eight bit ROS 
address for the desired address. Five of these address bits 
are variable and are generated by logic determined by PCF/ 
EPCF statesand by lew byte 15 D. Address bit 32 is 
always inactive fJ ' address bit 64 is always forced 
active II ' and address bit 128 is forced active for 
USASCII lines only II. The five variable bits that are 
used to generate a specific character or constant are de-
fined in the following chart. ' 

When generating control characters and constants, the 
scanner addresses ROS from M22M23T3 time to Rl time 
to provide valid characters to the SDF at W2 write time 
since the ROS data-bit output is valid 50 nano-seconds 
after being addressed. 

Character/ Position to 
Constant Char Gen 

01234 

PAD(OO) 00001 
PAD(FF) 00010 
ENQ 000 1 1 
ITB 00100 

PAD(55) 00101 
ACKO 001 1 0 
NAK 00111 
SYN 01000 

ETX 0100 1 
ETB o 1 010 
STX o 1 011 
EOT 01 100 

RVI 01 1 0 1 
ACK 1 o 1 1 1 0 
WACK o 1 1 1 1 
7E 10000 

PAD(07) 1 000 1 
SOH 1 001 0 
PAD(l F) 1 00 1 1 
DLE 1 01 00 

ROS Address 

Xl000001 
Xl000010 
Xl000011 
Xl000100 

Xl000101 
Xl000110 
Xl000111 
Xl00l000 

Xl001001 
Xl00l010 
Xl001011 
Xl00l100 

Xl00ll0l 
Xl001110 
Xl001111 
Xl0l0000 

Xl010001 
Xl0l0010 
Xl0l0011 
Xl010100 

ROS Data Bit Output 
(Hex) 

EBCIDIC, USASCII 

00 00 
FF FF 
20 85 
1F 1F 

55 55 
70 BO 
3D 15 
32 16 

03 83 
26 97 
02 02 
37 04 

7C BC 
61 31 
6B 38 
7E FF 

07 07 
01 01 
IF IF 
10 10 

Notes: 1. ROS add ress128; 

P . ,-y 

If X = 0, then the AOS data bit output is EBCDIC. 
If X = 1, then the AOS data bit output is USASCII. 

2. ROS forces the parity bit for USASCII. 

(11 
(f"'1] (') 10 0 f'1\ 

'l/ ;1 \l,Y "-. \\.. 
() 
\cJ...Y 

ROS Address For 
Decoding Chars (See F-396) 

Pos 4 To Char Gen -
- OR A - .----

Pos 3 To Char Gen -
0 - OR 

, 
A 

" 

Logic To Generate - ~ 

Pos 2 To Char Gen Characters or -
Constants As - OR A 
Determined By - ~ 

PCF/EPCF States Pas 1 To Char Gen -
And ICW Byte 15 ' - OR A - ~ 

Pos 0 To Char Gen 

- OR A 
~ 

TF341 TF441 

Gen A Ctrl Char Pwrd 

.......- (Not) Gate 40 

R1 Or R2M21 FL 
~ 

or CS Byte 0 
N A 

....-----
TF445 

r--

TE343 
M1 

T2 A sse Xmit Tag 

M22M23 I-- OR I- Not: Wrt PDF To SDF 
A 

T3 
A (Not) EPCF 7 or C or Send BCC 

TF445 
TE340 

Xmit State 
Generate SOLC '00' 

Force SDLC/BSC '55' A 

Force SOLC/SSe 'FF' 
OR 

Generate SO LC '07' TF341 

Generate A 'OLE' Char 

Force SDLC Flag 

TF341 

f), 0 0 0 0 () tf"') 0 '1\ 0 ", I' I . 1 0 ~J) I 1" "-- -JL __ 

FORCING CONTROL CHARACTERS AND CONSTANTS TO THE SDF F-395 

Ch t arac er See F-410 and F-440 

i'--
Decode 

ROS Data Bit 0 -
(Adr 1) 

OR A OR 
r- -

~ ROS Data Bit 1 -
OR 

(Adr 2) 
ROS A OR 

~~ -
i'-- ROS Data Bit 2 

-
OR 

(Adr4) 
A OR 

~ -~ ROS Data Bit 3 
(AdrS) - PDF Or Cntl 

OR Bits (0-7) A OR 
~ - ToSOF 

"- ROS Data Bit 4 --
OR 

(Adr 16) 
A OR 

ROS Data Bit 5 ~ -
I'-

(Adr 32) -
lEI OR A OR 

--- -
"- ROS Data Bit 6 

(Adr 64) -
II OR A OR 

~ -
ROS Data Bit 7 

II -
Gate ASCII Decode A OR 

&: ( 12~3) --- -
TF441 TF444 TF444 

Gen A Ctrl Char Pwrd 
A F-396 

S 
OR I---

TF445 -
A -

LCD 5 or 6 or 0 or E I--

"0-
Gate ASCII Decode 

A OR 1 

I--
-

A -
TF445 

0 0 (f-)) (")'1 0 0 (1) 0 0 0 () () (~ 0 {, ,;v , , 

"'--j "-.1 
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CONTROL CHARACTER DECODE 

During a transmit operation, the scanner gates the character in 
the selected PDF array into the PDF work register. The scan
ner uses the bits of this character to address the character-

'decode'ROS. ROS activates combinations of eight ROS data 
bits depending on the input character configuration. The scan
ner latches these eight ROS output states in the character
decode register that provides the input to the decode logic. 

During a receive operation, the scanner uses the bits of the 
assembled receive character in the SDF to address the char
acter-decode ROS. 

The following chart shows the 'ROS data-bit' outp;,ts that 
ROS activates for different characters in the PDF work register 
(transmit) or in the SDF (receive). 

Input ROS Data Bits 
Character EBCDIC USASCII 0 1 234567 

SOH 01 01 00000110 
STX 02 02 00000010 
ETX 03 03 10111001 
DLE 10 10 00101000 

ITB 1F 1F 10100001 
ET8 26 17 10111010 
ENQ 2D 05 00110011 
SYN 32 16 00101100 

EOT 37 04 01000100 
NAK 3D 15 00000111 
ACK 1 61 31 01001011 
WACK 68 38 01001111 

ACKO 70 30 01001110 
RVI 7C 3C o 1 0'0 1 1 0 1 

Notes: 1. The scanner forces ROS address bit 128 to a 
1 bit when in USASCII mode 0 . 

2. The scanner does not use the USASCII parity 
bit when addressing ROS. 

3. The PDF addresses ROS in transmit mode 
and the SDF addresses ROS in receive mode. 

0 
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0 0 0 o· 0 0 

Transmit 
PDF WR Bit 1.0 r---

A 
0 

PDF WR Bit 1.1 r-
t-- 1 

...- A 
PDF WR Bit 1.2 ~ 

2 
A 

PDF WR Bit 1.3 .--
~ 

3 
A 

PDFWRBit1.4 ~ .--~ 
4 A 

PDF WR Bit 1.5 ~ ~ 
5 A 

PDF WR Bit 1.6 ..-t-- 6 
A 

POF WR Bit 1.7 ~ ~7 
A 

~'"'--

TF440 

Write PDF To SDF 

~ 
Receive 

New Rec Bit 
r--- 0 

WR 3.2 SDF 2 r- A 
' I-- 1 

A 
WR 3.3 SDF 3 ..-

~2 

~ 
A 

WR 3.4 SDF 4 
~3 

WR 3.5 SDF 5 I--
~4 

A 
WR 3.6 SDF6 t--

t-- 5 
A 

WR 3.7 SOF 7 ~ 
---6 

...- A 
WR 4.0 SDF 8 ~7 

~ A 
Receive State I--

TF440 

BSCRec 

OLE Prev Char State A 

-(EPCF 3 or (EPCF 4 or 5) & WR 13.0) TF816 

E5 & Not 13.0 or E6 & 13.0 r---

(EPCF States 6 or 7 or C) 

Gated Timeout 

ICW Test Mode 

PCF State E Xmt Cont OR 

Not Bisync Pwrd 

(Xmit And Diag Mode 1) 

Not Tag And Not EPCF 0 

Array Empty Not Updated ~ 

CSB Time 
A I~ 

(Not) Rec State 

"""--

0 0 0 0 

~BitO q ~ 

OR ROS Adr 64 

t-- ROS Adr 32 OR 
t--

OR ROS Adr 16 

* r---
OR ROS Adr 8 

r----
ROS Adr4 OR 

~ 

OR ROS Adr 2 

~ 

OR ROS Adr 1 

,..---

TF440 

Generate Control 
Char Bus Position 0-4 

(See F-395) 

0 0 0 0 

o 
~Gate USASell D.,od. 128 

64 

±7 32 

r--
16 OR 

~ -
OR 8 

.",-- - ROS Adr 4 Oat -j) 4 OR 
~ -

OR 2 

V- -
OR 1 

V-----.: 
TF441 

OLE 
Oecoded 

0 o o 

Character 
Decode 

ROS Data Bit 0 

ROS 
ROS Data Bit 1 

ROS Data Bit 2 

ROS Data Bit 3 

ROS Data Bit 4 

ROS Data Bit 5 

ROS Data Bit 6 

ROS Data Bit 7 

TF441 

y( OLE or 
(Not) ROS Addr 32 r--

N Not Inhibit 
ROS Adr 16 

6 A J OR 
r--

(Not) ROS Adr 4 Dot 
N 

'N A 

df 
"--- TF445 

r--_ 

TF445 

N 

F-391 

M 

N Transparancy 

ICWWR5.4 ~J A I ROS Inhibit 
OR 

(Xparent) J -
TF816 ? 
~0 (Not) ROS Adr 32 r--

ROS Function Inhibit ROS Adr 64 A 

-0-'" ~ 
,", 

F-395 A 
Gen A Ctrl Char Pwrd 

LCD State 5 or 6 or 0 or E A 

LCD State 0 or E I-- OR Ir=B Receive State A 

TF445 
3 JA LCD State ~i 9r 6 -

TF445 

o 

~L 

'I' 

'I' 
~ 

'I' 

JI' 

" " 
~ , 

" 
~ 

" 

r---

,OR 

r-

TF440 

2 

o o 

Character 
Decode 
Register 

Rst 

TF445 

o o -' 

Gate Start At RI or R2M21 

(Not) M22 I A I -
TF442 

Block ROS Char Decode 

o - o n -

Char Oed Bit 0 Latched 

Char Dcd Bit 1 Latched 

Char Dcd Bit 2 Latched 

Char Ocd Bit 3 Latched 

Char Dcd Bit 4 Latched 

Char Oed Bit 5 Latched 

Char Ocd Bit 6 Latched 

Char Dcd Bit 7 Latched 

Reset ROS 
Latches 

,S-
TF445 

Gate USASCII Decode 

A 

1 
(Bit 0) C t-- OR r---
WR 2.0 LCD Bit 0 (NCP) 

4 
Write PDF To SDF 

A 

TF440 

CONTROL CHARACTER DECODE F·'396 
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Bse TRANSMIT 
To begin a BSC transmission, the 3705 control program must 
execute an: 

• Output sequence for "Set Mode" to initialize the line set 
(see F-530). 

• Output X'4F' to set the initial control, final control and 
leading graphics control in ICW byte 15 when using NCP 
mode (LCD X'C' or '0'). See F-150 for the control fields 
in ICW byte 15. When using EP mode (LCD X'4', '5', or 
'6'), the initial and final control characters are in the data 
stream, except for transparent endings which the EP pro
gram must set in ICWbyte 15. 

• Output X'45' to set (1) the LCD (EP mode or NCP mode), 
(2) the PCF to X'8', and (3) EPCF to X'O' (transmit ini
tial). Output X'45' also resets the CS and PDF pointers 
in ICW byte 12 to X'F'. 

• Output X'49' to setlCW bytes 8 and 9 with the storage 
address of the first byte of data to be fetched by cycle 
stealing. 

• Output X'48' to set (1) ICW byte 7 with the CS byte 
count and (2) ICW byte 6 with the extended portion of 
the storage address, the data chain flag, and the cycle steal 
valid bit. 

The scanner transmits PAD and SYN characters (forced 
by the PCF/EPCF states) to get the receiving modem in char
acter phase. When in NCP mode, the scanner then transmits 
the initial control or leading graphics, if specified. When in 
EP mode, the scanner transmits the initial control character 
from the PDF array. This character and the data to follow 
are placed in the PD F by cycle steal ing - see F -410. The scan· 
ner then transmits the data. The scanner inserts SYN 
sequences (SYN-SYN or DLE-SYN) every second. The scan
ner also generates the'BCC characters. When all the data has 
been transferred, the scanner transmits the final control 
sequence (as specified in ICW 15 for NCP mode, or the end 
character in the data stream for EP mode), the BCC if 
required, and a PAD character if the line is to turnaround to 
the receive state. At the completion of the turnaround the 
scanner initiates a level 2 interrupt request. If a turnaround 
is not required (lTB sequence), the level 2 interrupt request 
is not made until after the end characters (ETB or ETX) 
have been transmitted and the line has been turned around, 
or the byte count goes tazero. 

Normal Text Mode 
When in normal text mode, the scanner monitors the data as 
it is fetched from CCU storage. If the scanner dete~ts an 
ITB character in the PDF during a PDF to SDF transfer, the 
scanner transmits the ITB followed by the BCC and then 
continues transmitting the next block of data, but skips the 
next character if so directed by the final control "status" in 
ICW byte 15 (NCP mode). If the scanner detects an ETX, 
ETB, or ENO in the data stream fetched from storage by 
cycle stealing, the scanner resets 'cycle steal valid' (ICW bit 
6.5) then transmits the characters queued in the PDF (includ
ing the ETX or ETB character), the BCC and a PAD. In NCP 
mode the scanner sets 'length check' (ICW bit 14.7). When 
the line has turned around, the scanner requests a level 2 
interrupt. 

o () o o 

Transparent Text Mode 
When in transparent text mode, the scanner monitors the 
data stream for a DLE character. If a DLE is detected in 
the PDF, the scanner inserts an additional OLE without 
updating the BCC accumulation. The receiving station recog
nizes this DLE-DLE sequence as a DLE data character. 

Since all characters are transparent, the scanner does not 
recognize any control sequence in the data stream while in 
transparent text mode. The control status (ICW byte 15) as 
set by the 3705 control program, determines which ending 
sequence to use when the data has been transmitted. The 
options are OLE ITS, DLE ETX, OLE ENO, orDLE ETB. 
The DLE ETX, OLE ENQ, or OLE ETB causes a line turn
around to receive state before the scanner requests a level 2 
interrupt. The OLE ITB causes the scanner to (1) leave 
transparent mode, (2) send the BCC, and (3) request a level 
2 interrupt for the next block of data . 

EBCDIC/USASCII Translation 
For BSC transmit operation, the type 3 scanner performs an 
EBCDIC to USASCII code translation when the LCD =X'D' 
(NCP USASCII) or LCD X'E' and not in transparent text 
state. No translation occurs for EP USASCII. 

Example of BSC Transmit State-Transfer Diagram 
Xmit Initial 

8/0 
(set RTS) 

Bit Svc, 
CTS, 
5.6 (Diag 1) 

Xmit PAD 
9/0 

8 

Xmit SYN 
9/2 

130 on 

6) 
Tag Det 

Xmit SYN 
9/2 

130 off 

G) 

SSC Transmit State-Transfer Diagram 
Once the 3705 control program sets the PCF IEPCF states to 
8/0. (transmit initial) to start the SSC transmission, the con
trol program turns over the execution of the entire transmit 
operation to the scanner. The scanner automatically changes 
the PCF/EPCF states as required based on the LCD state, 
the state of ICW bits (especially ICW byte 15),the data char
acters in the data stream, and others as shown in the trans
mit state-transfer diagram. The scanner uses the level 2 
interrupt request to notify the control program when addi
tional control program service is required. State-transfer dia
grams are located in the ALDs to enable you to determine 
exactly what sequence the scanner followed in executing the 
·transmit operation up to the interrupt. 

Selected sections of the state-transfer diagram for a BSC 
transmit operation are shown below. This example has been 
used to illustrate (1) cycle steal operation-transmit (F-360, 
F-370, and F-380) and (2) BSC transmit details (F-420). 
The data flow for this operation is on the facing page for 
your reference when examining this state-transfer diagram. 
The keying numbers refer to the data flow on F-410. 

Xmit Text 
9/4 

130 off 

Tag Det, 
5.4, T.O., 
PDF = Not Empty, 
PDF f DLE + ENQ+ 

Xmit End 
9/5 

130 off 

e 
C0 SYN + ETX + ETB + ITB 

Xmit BCC 2 
9/6 

13 a on 

® Tag Det, 
13.1 

BSC TRANSMIT 

How to Read State-Transfer Diagrams 
These state-transfer diagrams are read: 

F-400 

PCF/EPCF Reference ~ PCF/EPCF 
number . ~ 

Elements combining to cause change 
Effects of change 

From state To state 

If for example: (refer to reference number 38 below) 

• The PCF = X'9' and 

• The EPCF = X'5' and 

• ICW bit 13.0 is off (not seq O) and 

• Tag has been detected as the last bit of the ETX character 
is transferred to the LIB and 

o ICW bit 13.1 is off (not seq 1) and 

• the LCD is not BSC USASCII code and 

• ICW bits 15.3 - 15.6 (final control status) contain 
an ETB or ETX character-set when the ETX was set in 
the SD F from the PO F. 

Then the scanner: 

• Sets EPCF = X'6' and 

• Transfers the low order byte of the BCC character (BCC 2) 
from ICW byte 11 to the SOF and 

• Sets ICW bit 13.0 (seq 0) to indicate that this character 
is the first of a multi-byte transmission. 

Xmit BCC 1 
9/6 

130 off 

e 

Xmit PAD 
9/7 

130 on 

G Tag Det 

Xmit PAD 
9/7 

130 off 

G . 

Mon Phase 
5/0 

8 
X'155'-+SDF • SYN -+SDF, PDF -+SDF, Tag Det, BCC1-+8DF, R-13.0 

13.1 0 R-13.0 Tag Det, 

Tag Det, EP, 15.7, 

Ext clock PDF = SOH/STX . 
SYN -:SDF, B S-(15.0-15.2), 

--. 

S-13.0 R-BCC, 
R-5.4, 
PDF -+SDF, II 

Conditions for this example S-T.O. = 1 sec 

• LCD X'4' - BSC EBCDIC code EP mode 

• External clocking on modem 

• Data buffer contains STX, data, ETX 

Legend: 

S = Set 
R = Reset 
EP = Emulation Program mode 
8/0 = PCF x'a' and EPCF X'O' 
13.0 = ICW bit 13.0 (seq 0) = 1 
P = PCF 
E = EPCF 

() 

T.O. = Timeout 
ACC = Accumulate BCC 
X'155' -+SDF means the scanner generates 

character X'55' for the SDF. 
The 1 is the tag bit set into 
SDF 1. 

L2 Level 2 interrupt request 

(J ~'ll 
". _./ 

ACC BCC, R-13.0 
R-13.1 LCD + (5 + D), 

15.3-15.6 = ETB/ETX 

BCC 2-+SDF, ~ 

S-13.0 II 
Tag Det, G 
5.4, 
PDF = ETB/ETX -, 
PDF -+SDF, 

~ ACC BCC, 
R-13.1, 
S-(15.3-15.6) 

I 
PDF = SOH/STX means a SOH or STX character is 

detected in the PDF selected by 
the PDF pointer for a PDF to SDF 
transfer. 0= Reference number used by the diagnostic engineer 

to refer you to th is portion of the state-transfer 
diagram. 

+ = OR 
• = And 

() ,,£l., 
'\l ;I f) (J () 

0 
Tag Det . 
X'1 FF' -+ SDF ,--
R-16.0, 
8-13.0 

o I .' 0 ' 
'jJ (} 

(Line clamped to 
a Mark) 

n\ 
'~JJ 

Bit Svc, 
13.2, 
SDF = X'OOO' 

S-0.5, 
S·L2 
(Line clamped to 
a Mark) 

. 

~"'t. 
I"-J 
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BSC TRANSMIT DATA FLOW 

For use with the state·transfer diagram on F-400. See F-360 
for a description of cycle stealing for a transmit operation. 
See F-420 for a detailed description of this BSe transmit. 

Write Byte(X) ~ 
X 

I 
° ICW ICW 

Byte 0 Byte 16 

ICW Local Store 

63 

Work Reg Gate I 
(R1 + R2) 

X 

I 
ICW Work Register 

4.1 

WR 4.1 SDF 9 

OR 
Bisync 

TF601 

''''''U'''QI! iii i_a 

CS Data on Outbus 

CCU Storage 
Data Buffer 

STX, Data, ETX 

-----~-------x 
I 

Write PDF to SDF 
(EBCDIC) ---------X 

I I TE522 
CS Data Out Register '-___ D_a_t_a_B_Y_te_o __ -L. ___ D_a_ta_B_Yt_e_1 __ ...... TE523 

TE527 

Gate CS Byte a to Bus I 
----.:...------- x 

Write Array 

o 0.5 

PDF 
Array 

I Gate CS Byte 1 to Bus 
X-----~~~~~~~~ 

TE299-TE329 

511~ ________________ ~ 

0.5 I 
Strobe Array WR 

1.7,P 

-----------------------X 
I 

;/\ PDF buffer selected 
'/\ij/, by PDF pointer 

0.5 1.7,P 

PDF Work Register TF443 

EBCDIC 
to USASCII 
TF442 

3 

Control Logic 

ROS Translate 

Wdte PDF to SOF 0 I 
(USASCIII ---------------------X 

10 

7 

Write 
_P_D_F_t_o_S_D_F ___ X 

ROS Address Bits> 

64 

ICW 15 
Status Decode 

Control Logic D fJ 
Generates Characters 

Gen a Ctrl Char 
X---~~~~~ 

TF441 I '-____ R_O_S_C_h_a_r_D_e_co_d_e ____ ~ 
o 7 -----........ ---0 (Not) Block ROS Character Decode 

X 
a • 7 

Gen a Ctrl Char X Character Decode 
Register TF445 

o I 7 

II. Sets ICW byte 15 (Final status direct) 
• Changes EPCF states 
• Generates control character combinations 

3 10 0 7 0 7 ___ 11....___ __--J____ _ __ 1...-__ 

OldBCCl ~ 
X BCC 1 to SOF EBCDIC m USASCII CRC Gote I 

Old BCC 2 X X 

TF444 

BCC 2 to'SDF 

o 7 o 7 8 15 
a . 7 8 15 

10,2P 
Tag Bit (force 1) a 

~ m I 
I TF422 9 ~--.... ........;-

Xmit State Not ICW Test Mode A 

TF601 

Reset to 0 

CSB Data Out 7 
I------,;..,;,..-..;.,..;.-I~ To LIB 

o 
_ ~ CAC Gene,.';on 

TF463 

o 
9 :::::cE'ew BCC 15 

Bse TRANSMIT DATA FLOW F-410 
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BSC TRANSMIT DETAILS 

This example illustrates the details for the transmission of the 
PAD two SYNs, and the STX characters as shown on F-400. 

Note: This example uses LCD = 4 (EBCDIC code - Emulator 
Program). 

The scanner holds 'CSB data out 7' (send data buffer) at the 
mark level while CTS (clear to send) is off (TF601). E.1 While 
CTS is off, 'SDF direct' regenerates the data in the SDF and 
'shift' is inhibited (TF506). 

When CTS turns on, the scanner sets PCF = 9 (TF505). m 
State 9/0 becomes the active PCF/EPCF state at the next 'bit 
service request' for that interface. The scanner then: 

• Removes the mark hold and sends the bit in SDF 9 to the 
LIB at 'bit service request' time (TF601). [I 

• Shifts SDF 0-9 under control of 'bit service request'. 1!1 
During this shift, the scanner: 

-Inhibits 'SDF direct'. 

-Places a zero in SDF O. II 
The scanner detects the transmit tag during 'gated bit service' 

when SDF 1-7 contains all zeros and SDF 8 is 1 (TF422). I] 
The scanner: 

• Sets EPCF X'2' that modifies PCF X'9' to "transmit SYN" 
(TF322). DJ 

• Sets SDF = X'132' (SYN character and tag bit)-TF815. 

• Sets ICW bit 13.0 (Sequence OJ-indicates the first of two 
SYN characters (TF802) 

0000000 o 0000000 • o o o o o o o o 

The scanner sends the bits in SO F 9 to the LI B at each 'bit 
service request' time. When the scanner detects the tag, the 
scanner: 

• Resets ICW bit 13.0-indicates the second SYN character is 
to be transmitted (TF802). 

• Sets SDF = X'132' (SYN character and tag bit)-TF815. 

When the scanner detects the tag, after transmitting the sec
ond SYN character, and if no leading graphic is to be generated 
and the character in the PDF work register = SOH of STX, the 
scanner: 

• Sets EPCF X'4' that modifies PCF X'9' to "transmit text" 
(TF323). 

• Sets ICW bits 15.0-15.2 = 001 to indicate the initial control 
character STX (was the first character in the buffer for our 
cycle steal example) was transmitted. 

• Resets the BCC. 

• Resets ICW bit 5.4. 

• Transfers the STX character in the PDF to the SDF ID 
(TF813). 

• Forces a tag bit into SOF 1 (TF442). 

• Resets SDF O. 

• Sets the contents of the ones counter internal timer in ICW 
byte 4 to 10110 to start a 1 sec timeout (TF603). 

SDF = X'155' (Initial 
PAD character) gen
erated by the scanner 
when setting PCF 
state 9. See TF486. 

Shift when bit 
service is received 
from scanned line 
interface during 
'control in B' 

SDF = X'132' (SYN 
character forced by 
the scanner when it 
sets EPCF X'2') TF815. 
Set into ICW during 
the same bit service 
request that detected 
the tag. The SDF 9 
output is used during 
this bit service scan. 

Shift when bit service is 
received from scanned line 
interface during 'Control 
in B' 

SDF = X'132' (SYN 
character forced by the 
scanner when in EPCF X'2'· 
and 13.0 is on (TF815). 
Set into lew during the 
same bit service request 
that defected the tag. 
The SDF 9 output is used 
during this bit service scan. 

Shift when bit service is 
received from scanned line 
interface during 'Control 
in B' 

PCF X'8'/EPCF X'O' (Transmit Initial) 
(Set by Output X'45') 

M k ar ~ 
level 

I CTS On I 
PCF X'g' /EPCF X'O' (Transmit PAD)1iI 
Serial Data Field Positions 

0 1 2 3 4 5 6 7 8 9 

Shift 01 1 
1 .. 0 1 0 1 0 1 0 1 -

II Shift 0 
0 0 1 0 1 0 1 0 1 0 . 

m 
Shift 

0 0 0 1 0 
1 

1 0 1 0 1 

Shift 0 .. 0 0 0 0 1 0 1 0 1 0 

Shift 1 
0 0 0 0 0 1 0 1 0 1 

Shift 
0 0 0 0 0 0 1 0 1 0 

0 

Shift 
0 0 0 0 0 0 0 1 0 1 

1 .. 
No Shift 0 0 0 0 0 0 0 0 1 0 

0 II -
Tag is detected when SDF 1-7 = zeros 
and SDF 8 = 1. m PCF X'9'/EPCF X'2' (Transmit SYNI 

SDF 
Shift 

0 1 0 0 1 1 0 0 1 0 
0 .. 

Shift 1 
0 0 1 0 0 1 1 0 0 1 

Shift 0 .. - 0 0 0 1 0 0 1 1 0 0 

Shift .. 1 1 0 
0 

0 0 0 0 1 0 0 -
Shift 1 

0 0 0 0 0 1 0 0 1 1 

Shift 
0 0 0 0 0 0 1 0 0 1 

1 

Shift .. 0 0 0 0 0 0 0 1 0 0 0 

No Shift 0 0 0 0 0 0 0 0 1 0 
0 

Tag Detected 

SDF 
Shift 

0 1 0 0 1 1 0 0 1 0 
0 .. 

Shift 
0 0 1 0 0 1 1 0 0 1 

1 .. 
Shift 

0 0 0 1 0 0 1 1 0 0 
0 

Shift 
0 1 1 0 

0 
0 0 0 0 1 0 

Shift 1 
0 0 0 0 0 1 0 0 1 1 

Shift 1 
0 0 0 0 0 0 1 0 0 1 

Shift 0 
0 0 0 0 0 0 0 1 0 0 

No Shift 0 .. 0 0 0 0 0 0 0 0 1 0 

Tag Detected 
PCF X'9'/EPCF X'4' (Transmit Text) 

Parallel Data Field Positions 

~ 3 4 5 6 7 8 9 10 

Tag bit (force 1) 0 0 0 0 0 0 1 0 

Transmit da ta is in 
m order 
ervice 

top to botto 
at each bit s 
request. 

Note: The 
shown are t 

SDF values 
he ICW 

work regist er outputs 
ting. The 
ues appear 

before shif 
shifted val 
in the next row. 

PDF cont 
STX (X'O 

ains 
2') 

(Reset to 0) i I J J. J J. J J. J J. 
.-~-t-.-+-+-+-.-.-i 

m 'Write PDF To SDF' 

SDF 
Shift .. 0 1 0 0 0 0 0 0 1 o I 0 

I 

To LIB 

.. sse TRANSMIT DETAilS . 

o o -

F-420 



BI-SYNC TERMINAL OPERATION 

Note: This operation uses EBCDIC code over a non-switched 
half-duplex line. 

Control Program 

L2 Interrupt 

o 

Set Svc Req 
In ICW 

PDF Is Serviced 
By Cycle Steal 
Operation 

() () 

Type 3 Scanner 

SDF=038 

Delay For Clear 
To Send: Modem 
Dependent 

SDF=155 

SDF=132 

SDF=132 
PDF=02 

1<,"",' 
\~l. __ /,I 

f,'"""~ 
,,-.. j 

Li ne Interface 

ata Term Rdy, CI 
Mode, Osc Sel, and 

BCC Are Set 

Req To Send 
To Data Set 

Set Xmit 
Send PAD (55) 

Xmit SYN (32) 

Xmit SYN (32) 

'0 

Control Program 

L2 Interrupt Set Svc Req 
Transmit In ICW 

('~ 
''.... .. Y () r.".." i ',':) 

Type 3 Scanner 

o ,£'\. 
[~~ ~i') 
\a. ....... J! 

SDF=lXX 
PDF=03 

SDF=103 

SDF=lYY 

SDF=lZZ 

SDF=lFF 

BI-SYNC TERMINAL OPERATION F-425 

Line Interface 

,Xmit STX (02) 

Xmit Data (XX) 

Xmit Data (XX) 

Xmit ETX (03) 

Xmit BCC-2 
Char (VV) 

Xmit BCC-l 
Char (ZZ) 

Xmit PAD (FF) 
Clamp Line To 
Mark 

{} o '"[''"''' (' /' 
\' JI 

ff"'rt:o 

\I~: ;:". 
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BI-SYNC TERMINAL OPERATION (PART 2) 

000000000000 o 

L2 Interrupt 
For ACK SEQ 
Received 

Program Initial
ization For Next 
Operation 

Control Program 

Start 
3 Sec Ree 
Timeout 

Set SVC 
Req In 
ICW 

Type 3 Scanner 
From F-425 

Line Is 
In Monitor 
Mode 

SDF=32 

SDF=32 

SDF=10 

SDF=61 

SDF=FF 

Li ne Interface 

Li ne Interface 
Is Set To Rev 

Rev First 
SYN Char (32) 

Rev Second 
SYN Char (32) 

Rev 
DLE (10) 

Rev 
ACK1 (61) 

Rev 
PAD (FF) 

o o o o () o o o -- o o - o I) - Cl -

BI-SYNC TERMINAL OPERATION (PART 2) F-426 
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SOLe TRANSMIT 

To begin an SDLC (synchronous data link control) transmission, 
the 3705 control program must execute an: 

• Output sequence for "set mode" to initialize the line set 
(see F-530). 

• Output X'4F' to set the SDLC transmit control/status byte 
in ICW byte 15 (see F-160). The scanner uses this status to 
determine the type of ending to perform at the end-of-frame 
(turnaround or to transmit Idle or Flag characters). 

• Output X'45' to set (1) the LCD to X'9'-SDLC, (2) the PCF 
to X'8', and (3) EPCF to X'O' (transmit initial). Output 
X'45' also resets the CS and PDF pointers in ICW byte 12 
to X'F'. 

• Output X'4D' to set the "address" and "control" characters 
in the first two PDF buffers selected by the CS pointers 
(X'F' and X'O'). The CS pointers now point to X'l', the 
PDF buffer for the first byte of data fetched by cycle steal
ing. 

• Output X'49' to set ICW bytes 8 and 9 with the storage 
address of the fi rst byte of data to be fetched by cycle steal
ing. 

• Output X'48' to set (1) ICW byte 7 with the CS byte count 
and (2) ICW byte 6 with the extended portion of the 
storage address, the data chain flag, the message chain flag, 
and the cycle steal valid bit. If this is a "control" frame, the 
3705 control program sets the CS byte count to zero and 
sets the cycle steal valid bit. 

The scanner transmits (1) a PAD character (X'55') to syn
chronize the receive modem and a Flag character (X'7E'); both 
characters are forced by the PCF/EPCF states, (2) the "address" 
character from the first PDF buffer, (3) the "control" charac
ter from the second PDF buffer, and (4) the data characters 
fetched from the CCU storage data buffer by cycle steal ing. 
When the CS byte count goes to zero and the data chain flag 
(lCW bit 6.6) is on, the scanner sets 'L2 interrupt pending' 
(lCW bit 5.1). This will cause an L2 service request at CS 8 
time if 0.4 is on and notifies the' control program to se~up 
CSAR, the CSbyte count, the flags, and CS valid for the next 
CCU storage data buffer. If the data chain flag is off, the scan-
. ner transmits all the data characters then the BCC character. 
The scanner then uses the status byte in ICW byte 15 to deter
mine what ending character sequence to transmit. If the status 
byte does not specify a line turnaround (lCW bit 15.7 = 0), the 
scanner requests a level 2 interrupt. If the status byte specifies 
a line turnaround (ICW bit 15.7 = 1), the scanner changes to a 
receive monitor Flag state (5/0) with "Request to Send" active 
or inactive as determined by ICW bit 13.2 (RTS turnaround 
control). When the line turnaround is complete, the scanner 
requests a level 2 interrupt. 

The scanner always transmits the data as it was received from 
storage by cycle stealing; no translation is done during an SDLC 
transmit operation. The scanner monitors the sequence of trans
mit data bits and when a consecutive sequence of 5 binary ones is 
noted, the scanner automatically inserts a binary zero bit before 
transmitting the next data bit. This includes the transmission 
of block check characters. Thus there will never be a consecu
tive sequence of transmitted binary one digits exceeding 5 with
in the frame except the F lag or Abort. The scanner generates 
the Flag, Abort and Idle characters as needed. 
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SOLe Transmit State-Transfer Diagram 
Once the 3705 control program sets the PCF/EPCF states to 
8/0 (transmit initial) to start the SDLC transmission, the con
trol program turns over the execution of the entire transmit 
operation to the scanner. The scanner automatically changes 
the PCF/EPCF states as required based on the LCD state, the 
state of ICW bits (especially ICW byte 15), and others. The 
scanner uses the level 2 interrupt request to notify the control 
program when additional control program service is required. 
State-transfer diagrams are located in the ALDs to enable you 
to determine exactly what sequence the scanner followed in 
executing the transmit operation up to the interrupt. 

The keying numbers refer to the data flow on F-440. 

Example of SDLe Transmit State-Transfer Diagram 

How to Read State-Transfer Diagrams 
These state-transfer diagrams are read: 

PCF/EPCF Reference ------.Q 
number --V 

Elements combining to cause change 
Effects of change 

From state 

If for example: (see reference number 11) 

• The PCF = X'9' and 

• The EPCF = X'4' and 

• Tag has been detected and 

PCF/EPCF 

To state 

• The PDF is empty (the CS pointer and PDF pointer select 
the same buffer) and 

SDLCTRANSMIT 

• The CS byte count has gone to zero and 

• ICW bit 6.6 (data chain flag) is off 

Then the scanner: 

• Sets EPCF = X'6' and 

F-430 

• Transfers the low order byte of the BCC character (BCC 2) 
from ICW byte 11 to the SDF and 

• Sets ICW bit 13.0 (seq 0) to indicate that the next character 
transmitted is the first of a multi-byte transmission and 

• Resets ICW bit 16.0 (new sync). 

Xmit 
Init 
8/0 

Xmit 
PAD 

9/0 

Xmit Flag 9/2 
(No 0 Insert) 

13.0 

Xmii: Xmit BCC 2 
9/6 

13.0 

Xmit BCC 1 
9/6 

Xmit End Flag 
9/5 

Xmit Idle 9/7 
(No 0 Insert) 

13.0 

CTS, 5.4, @ 
CD 

Tag, @ 
5.6 PDF Not Empty 
X'155'~SDFIi PDF~SDF, 

Tag; 15.4, R - BCC, 
Ext Clock ACC BCC 
FLAG ~SDF fj 

Ilf PCF = B 
S -16.0 

Conditions for this example 

• LCD X'9' - SDLC 

• ICW bit 5.4 (NRZI) is off . 

• Data buffer contains data 

• The 3705 control program has set the "address" 
in the first PDF buffer and a "command" in the 
second PDF buffer. 

Legend: 

S = Set 
R = Reset 
8/0 = PCF X'8' and EPCF X'O' 
i'3JJ = ICW bit 13.0 is 0 (Not seq 0) 
Tag = Tag detected as the last bit is 

transmitted from SDF 9. 
CTS = "Clear to Send" received from 

transmitting modem 
Ext Clock = Line is to use modem 

clock for bit service. 
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Data 
9/4 

.. 
Tag, 

@ 

PDF Not Empty 

13.0 

@) 
Tag 

0 BCC 1 ~SDF, m-
R - 13.0 • Tag, 

15.7 
PDF~SDF II FLAG ~SDF 

I 

ACC BCC 

II --

@ 
Tag, 
PDF Empty, 
BC = 0,6.6 .. 
BCC 2~SDF'D 
S - 13.0, 
R·16.0 

X'155' ~ SDF means the scanner generates 
the PAD character X'55' for 
the SDF. The 1 is the tag bit 
set into SDF 1. 

L2 = Level 2 interrupt request 

@c = Accumulate BCC 
21 = Reference number used by the diagnostic 

engineer to refer you to this portion of 
the state sequence chart. 
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5/0 

Tag, 0 @) 15.6 .. 
X'007' ~ SDF II 

SDF = '000', 
13.2 .. 

+ = OR 
• = And 
P = PCF 
E = EPCF 

S - 0.5, 
S -4.5, 
L2 
R - CS Msg Count 
(Line Clamped To Mark) 
RTS active 

X'007' ~ SDF means the scanner generates 
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the Idle character X'OT for the 
SDF. The 0 indicates that a tag 
bit is not set into SDF 1. 
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SOLe TRANSMIT DATA FLOW 

For use with the state-transfer diagram on F-430. See F-360 
for a description of cycle stealing for a transmit operation. 

I 
CCU Storage 
Data Buffer 

Data 

CS Data on Outbus I 
--------------X. 

I 

I I 
TE522 

CS Data Out Register L. ___ D_a_ta_B_Y}_e_0 __ ....... ___ D_a_ta_B_y_te_1 __ ~. TE523 

Write Byte (Xl ~ 
X 

I 
0 ICW ICW 

Byte 0 Byte 16 

ICW Local Store 

63 

I Work Reg Gate 
X 

(R1 + R2) 

I 
ICW Work Register 

4.1 '& '& '~ 
.. WR 4.1 SDF 9 

OR 

TF601 

(Not) Receive State 

OR 

I Rcv Space 

"-G A 
WR 4.4 Counter 1 Count Equal 6 

WR' 4.3 Counter 2 TF605 
WR 4.2 Counter 4 

A 
(Not) Counter 8 ICW 5.0 

LCD 1 or 9 SOLC 

: : I a, ill iii hiilil Ii I iLIS::Siii $bJi1 Cliili 2llRA:sa";::IIII::,. Cia. 1:1# 'U. 

I 
X 

I Gate CS Byte 1 To Bus X-----------------Gate CS Byte 0 To Bus 

W_r_ite_A_rr_a..:.y _______ X~4#~ PO F buffer selected 
by CS pointer 

o 0.5 

PDF 
Array 

1.7,P 

511~ ________________ ~ 

0.5 1.7,P 

TE299-TE329 

I· ":':':::':'::::::::i:i:ffiiJ!lJ~~~iii~:ii:i: PDF buffer selected 
Strobe Array WR by PDF pointer X 

0.5 I 1.7,P 

PDF Work Register TF443 

0 

df 
10,2P 

SDLC Mark 

A 
{Not) Insert or Delete 

OE 

TF601 WR 4.5 Las( Ln St LCD 1 or 9 SOLe 

Tag Bit Horce 1) 

Reset to 0 

I 

IA 
'--- OR 

'---

3 

TF444 

0 

Control Logic 

ICW 15 
Status Decode 

X Write PDF to SDF X 

11 

~i~S Address ~\1r.Ht%tt:{t::::;:.::::,:··:·:··· 
64 

TF441 ROS Char Decode 

Gen a C,,' c~a, I 
~---------------X 

10 o I 

BCC 1 To SDF X-------------

Control Logic 0 Ir;II .:. 
Generates Characters ~ _ 

Gen a Ctrl Char 

7 

Old BCC 1 

_E_BC_D_IC __ o_r _U_S_A_SC_" ___ X CRC Gate X 

Old BCC 2 

al BCC 2 To SDF X-----------------
7 0 7 8 I 15 0 7 8 

I ~ CR CGeneration 

1 
0 

9 
+~ 

2 
0 

II 
1 5 

1 5 

0 New SDF 9 New BCC 

5 
5 

To TF400 

Xmit State IA 
L..- OR 

CSB Data Out 7 --A -- To LIB 
(Not! ICW Test Mode 

'---

TF601 

- SOLC TRANSMIT DATA FLOW F-440 



SOLe TERMINAL OPERATION 

Note: This operation is in NCP mode over a non-switched 
half-duplex line 

Control Program 

Output 
X'4S' 
Set Mode 
PCF=1 

o () 

Set 
Svc 
Req 
In ICW 

0'.:,··.··, \ I; 0,' , ! 

Type 3 Scanner 

Scanner 
Sets Mode In 
Li ne Interface 
And Sets 
PCF=O 

Initialize 
PDF 
Buffers 

PCF=8 
EPCF=O 
LCD=9 

Set Low Order 
Address (16 
Bits) For 
Cycle Steal 

Set High Order 
Address (4 Bits), 
Ctrl And Byte 
Count For 
Cycle Steal 

Reset 
SCF and 
L2 Interrupt 

i:O o 

Note: This time interval 
occurs asynchronously 
with the program actions. 

Line Interface 

Data Term Rdy, 
elk Mode, And 
OSC Sel are Set 

Set Request 
To Send 

Delay For Clear 
To Send: Modem 
Dependent 

Transmit 
PAD (X'55') 

'0· ,'~. I " 0 1 

Control Program 

L2 
Interrupt 

To F-446 

0", , ) 

Set L2 
Interrupt 
Request 

Type 3 Scanner 

To F-446 

SOLe TERMINAL OPERATION 

Note: Type 3 scanner cycle 
steals data between PDF and 
main storage. No L2 
interrupts are required. 

Line Interface 

Transmit 
Flag (X'7E') 

Transmit 
Data (XX) 

Transmit 
BCC 2 (YY) 

Transmit 
BCC 1 (ZZ) 

Transmit 
End 
Flag (X'7C') 

Transmit 
Idle (X'FF') 
Line Clamped 
To MARK 

F-445 

Ir~'i 
\~ -~}/ 'fl' ' ,. ,'" \, J/ 
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SOLC TERMINAL OPERATION (PART 2) 

Control Program 
From F-445 

Type 3 Scanner 

Set Low 
Order Address 
(16 Bits) for 
Cycle Steal 

.set High 
Order Address 
(4 Bits) , Ctrl 
And Bvte 
Count for 
Cycle Steal 

Reset SCF 
and L2 
Interrupt 

Note: The above program actions occur 
asynchronously with hardware actions 

From F-44.5 

Line Interface 

Line Turned 
Around Moni
tor For Flag 

Receive 
Flag Byte 

Receive 
Address 
Byte 

Control Program 

L2 
Interrupt 
(EOM) 

Set L2 
Interrupt 
Request 

Type 3 Scanner Line Interface 

Receive 
Control 

I3yte 

Receive 
01 Byte 

Receive 
02 Byte 

Receive 
Data 

Receive 
Ending Flag 

SOLe TERMINAL OPERATION (PART 2) F-446 
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CYCLE STEAL OPERATION-RECEIVE 

Introduction 
During a receive operation, the scanner transfers data control 
and status to the PD F array depending on the LCD, PCF, and' 
EPCF states. All data to be stored is first transferred from the 
SDF to the PDF array that is selected by the PDF pointers. 
At some later scan of this ICW, the scanner transfers the data, 
two bytes per cycle steal, from the PD F array (selected by the 
CS pointer) to main storage. Status bytes are buffered in the 
PDF array (after the data) and are transferred later to ICW 
byte 15 by the cycle steal interface hardware. Control bits are 
also buffered in the PD F array (after the data) and are used to 
set bits in ICW bytes 0 and 14 after the data preceding them 
has been stored. 

Cycle stealing normally transfers two bytes at a time. When 
CSAR (cycle steal address register) initially addresses an odd 
storage location (CSAR bit 1.7= 1), the scanner transfers data 
byte 1 to the storage data buffer and then increments CSAR 
update toan even address D. All subsequent data is trans
.terred two bytes at a time. 

The CS pointers determine which of the eight PDF buffers 
(associated with the selected ICW) transfers its data byte to 
storage. The initial state of the CS and PDF pointers is set by 
the 3705 control program (Output X'4E') or is reset to X'F' by 
an Output X'45' when the EPCF state is set. The scanner incre
ments the CS painter as each data byte is transferred to the 
'cycle steal data in register'. The scanner also decrements. the 
cycle steal byte count register and increments the CSAR 
update register. 

The CS pointers determine which of the PDF buffers (as
sociated with the selected ICW) transfers its data byte to 
storage. (See Note). The initial state of the CS and PDF 
pointers is set by the 3705 control program (Output X'4E') 
or is reset to X'F' by an Output X'45' when the EPCF state 
is set. The scanner increments the CS pointer as each data 
byte is transferred to the 'cycle steal data in register'. The 
scanner also decrements the cycle steal byte count register 
and increments the CSAR update register. 

Note: Eight PDF buffers are associated with the type 3 
scanner line set and 16 buffers are associated with the type 
3HS scanner line set. 

During a receive operation, the scanner transfers one data 
byte from the SDF to a PDF buffer when "tag" is detected. 
ThePDF pointers determine which PDF buffer receives the 
data byte from theSDF. The scanner increments the PDF 
pointer as each data byte transfers to the PDF buffer. 
. When using BSC, the scanner initiates a cycle steal request 
to transfer two more bytes of data whenever two or more buf
fers of the PDF array associated with the selected ICW are 
loaded. When using SDLC, the scanner initiates a cycle-steal 
request when the content of the CS message count is incre
mented to a non-zero state as described on F-510 and shown in 
a logic flow on F-520. When using BSC, the scanner tests the 
'states of the CS and PDF pointers to determine when two 
buffers (at least) are loaded. See F-460. '" 

. Scanner Tests For Loaded Buffers 
. At each 'bit service request' (except when (1) the array is 
empty, (2) the PDF pointer is selected, (3) the CS busy latch is 
on, or (4) a status or control character is in the PDF buffer 
selected by the CS pointer), the scanner steps the CS pointer 
by 1 and then compares CS pointer bits 12.1-12.3 with PDF 
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J 
pointer bits 12.5-12.7 (CS pointer bits 12.0-12.3 with PDF 
pointer bits 12.4-12.7 for a type 3HS scanner). An unequal 
condition indicates that there are at least two loaded buffers 
so the scanner requests a cycle steal to transfer two bytes of 
data to the storage data buffer. An equal condition indicates 
that the buffers are either full or empty and a second test is 
made. The scanner compares CS pointer bit 12.0 with PDF 

I pointer bit 12.4 (CS pointer bit 17.0 with PDF pointer bit 
.17.1 for a type 3HS scanner) and if they are equal, the array 
IS empty. If they are not equal, the array is full. The array 
normally does not test as "full" once the CS pointer has 
been updated by 1. 

Cycle Steal Operation-Receive 
The keying numbers refer to the diagram on this page and 
F-460. The BSC receive example on F-470 will be used in this 
description. 

The 3705 control program sets ICW bytes 8 and 9 with the 
storage address for the first byte of data to be stored. The 
3705 control program then sets ICW byte 7 with the CS byte 
count and sets ICW byte 6 with the extended portion of the 
storage address and the cycle steal valid bit. CS valid (lCW 
bit 6.5) notifies the scanner that the address and byte count 
are val id and to request a cycle steal operation when two buffers 
are loaded (BSC). Refer to the "Cycle Steal Timing Chart-

. Receive", F-460, for details of the following sequence. 
. When 'bit service request' is active on the selected interface 

address, the scanner tests the pointers to determine if there are 
two loaded buffers in the PDF array associated with the selected 
interface address. The STX character has been transferred to 
PDF buffer 1111 but the next buffer, 0000 is empty. There- I 

fore the first test fJ finds only one buffer loaded and the scan
ner does not set the 'CS request' latch. After the "data 1" char
acter has been transferred to PDF buffer 0000, the nest test II 
finds at least t~ buffers loaded and the scanner sets the 'es 
request'latch iii. This sends 'bid cycle steal' to the CCU. 
The scanner raises 'set CS regi~ters' as long as 'cs busy' is off 
and this gates (1) the CS address from ICW work register bytes 
6,8, and 9 to CSAR and the 'CSAR Update' register II and 
(2) the CS byte count f.rom ICW work register byte 7 to the OS 
byte count registe.r...D. 'Set CS request Lt' gates the ICW ' 
address to CBAR &""",where the selected address is saved for 
use in addressing the ICW during a following CCU time. At this 
time the STQ..fnd data 1 characters are loaded into the ,cs dat.a 
in' register iii and the CS byte count and 'CSAR update' reg
ister are updated. The 'cs busy' latch prevents all other scanned 
line-interface ICWs containing a 'cs valid' bit.from requesting 
a cycle steal. . 

When .the CCU can take a CS cycle, the CCU returns 'es go 
CSB'II to the first scanner. If the first scanner did not 
request the cycle steal, that scanner propogates the 'CS go CSB' 
signal to the next scanner. This continues from scanner to scan
ner until the signal is trapped by the scanner that requested the 
cycle steal. . " 

The scanner gates the address from CSAR to SAR where the 
ccu uses it to address the storage location for the data to be 
stored. When the CCU raises 'gate CS data on inbus', the scan'
'&.9ates the data from the 'cs data in' register to the Inbus 
WJ. The scanner then requests access to the selected ICW 
during CCU time and, if there is no Output X'4X' nor a 'fetch 
buffer' operation underway, sets the 'CBAR active' latch. The 
address in CBAR then selects the ICW m and the scanner 
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CYCLE STEAL OP.ERATION-,RECEIVE 

writes the updated CS and PDF pointers, the updated CSAR 
and CS byte count and the regenerated CS valid bit in the ICW.SDF To PDF Xlated/Unxlated 
'cs reset' then turns off the 'CS busy' latch to end this cycle 
steal operation. 

Data Byte 

I Control B te 

Status B te 

Ending Cycle Steal Data Transfers For Receive Gate Ctl to Array Inbus Gate Status to Bus 
The above cycle steal operation is repeated for the transfer of 
each two data bytes until the cycle steal valid bit is reset. This 
occurs when: 

• The cycle steal byte count goes to O. 

• A "control byte" is read from the PDF array when the end 
of message (lCW bit 0.5) condition is on. 

Scan ICW Address 
Counter 

(Not) CBAR Active 

CBAR 

Selected ·m 
ICW iIC.W .. A.did.rei~ ................ 1I 

_s_et_C_S __ R_eq~U_e_st_L~t~ ________ ~1 

Output X'49' 

~A~d~d~re~s~s~A _________ l ____ ~ 

Output X'48' 

I 
X Extended Adr 

I 
·1 X CS Byte Count 

Address 

TE544 

CSAR = A 

ICW byte 7 

i 
II 

CBAR Active 

TE200 
TE210 

TE222 

1 TE210 

TE221 

CS Valid .,;;.,:;.-=...:=--------- X -----Sets CS request latch 

_W_r_it_e..;..A.;.;.r.;..;ra;,:.y _____ x 

r--

Selects PDF 
Array associated 
with ICW Address 

X 

I 
C 

I Selects 
IICW Type 3HS 

i-

TE299-TE329 

Strobe CS Data I n Byte 0 Strobe CS Data In Byte 1 

A 

TE242 

1.0 I 1.7,P ~1.0:..~~~ 
Cycle Steal 
Data In Reg 0 

0.0 

Cycle Steal 
Data In Reg 1 

1.0 

Ix 
0.7,0.P 

Gate CS Data, 
1,·7,1.P 

X 

STX, Data .- ETX 

TE243 

('" 0 0 0 0 rtf) (() () 10\ 0 0 0 0 ({) 0 "II. _ ,I 0 ' .. ;I ',,_ ,J! ,I 
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CYCLE STEAL TIMING CHART-RECEIVE 

The BSe receive example on F-470 is used in this timing chart. 

Gated Bit Service for Gated Bit Service for Gated Bit Service for 
Selected ICW (Tag Time) Selected ICW Selected ICW (Tag Time) 

R2\ M21 \ M221 M231 W2 R2 J M21 I M22\ M23\ W2 R21 M21 I M22\ M231 W2 

-- CSB Time --- - CSB Time .. .- CSB Time .. 
~ 

1. SDF to PDF TF420 M22 .. ... 
2. Select PDF Pointer TE344 

Wrt SDF to PDF 

3. Select CS Pointer TE344 
.2 2 112 

TE345 
STX to buffer • Data 1 to 

4. Write Array l,M22Tl • 1111 buffer 0000 

5. Step PDF Pointer TE345 2.4 • • 6. Step CS Pointer TE345 12. 

TE342 
5 5 

7. PDF Pointer Latches 
J.. 1111 X 0000 X 0000 X 0000 X 0001 

6a 8. CS Pointer Latches TE342 -X 1111 Allll X 0000 X 1111 

9. Compare Equal TE346 Inhibits set of 23 
7,8 

10. Array Empty Not Updated Lt TE346 7.8.R2M21 
~At least one ) 
buffer loaded 

(Only one ) 
buffer loaded 

11. Strobe CS Data Byte 0 TE341 iO,M22T2. 

12. Strobe CS Data Byte 1 TE341 
11. 

13. Allow Write B12 TE345 4 

14. Write B12 TF415 13,W2Tl +T2. -15. CS Valid TE202 

II 27 CSAR and CSAR Update 
16. CSAR and CSAR Update TE220 

X Load from ICW WR Bytes 6,8,9 A- X 

IiJ ~7 17. CS Byte Count Register TE221 
X Load from ICW WR Byte 7 A- "-y 

18. CBAR TE544 

19. CS Interlock CQ002 A __ BT1 - -20. Cycle Steal Data In Reg Byte 0 TE242 

21. Cycle Steal Data In Reg Byte 1 TE243 

22. Step CS Addr and BC TE345 

23. CS Request Lt TE240 

24. Bid Cycle Steai TE240 

25. Store Byte a Lt TE240 

26, Store Byte 1 Lt TE240 

27. CS Busy TE240 

28. CS Go CSB CPOOl 

29. Gate CS Address to Adbus TE241 

30. Go Internal Lt TE241 

31. Gate CS Data on Inbus CQ002 

32. Gate CSData TE241 

33. ICW Request Lt TE241 
· 

34. CBAR Acti'le Lt TE544 

35. Wrt ICW Bytes 6,7,8,9 TE240 

36. CS Reset 1E240 
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0 

R2 

~ 

X 

X 

1 

1 

Gated Bit Service for 
Selected ICW 

A 1 B 1 C 1 
M211 M22 J M23J 

CSB Time 

• • 
0001 

6 6 

0 

W2 

--'" 

1111 X 0000 X 0001 11 __ 

A 
1 

B I C I 0 

Rl \ Ml \ Wl \ R2 

""'- CCU Time ~1'4 

Buffered in selected ICW 

~ CCU CYCLE STEAL ~ Not Ou~put 4X ~ I - - I - Instruction I 

I A I B I C I 0 A I B I C 0 I A I B I c I 

\ 
M21 \ M221 M231 W2 Rl I Ml I Wl R2 \ M21 I M22\ M231 

CSB Time .. ~ CCU Time .. ~ 
~ - ..... 

0001 

0001 

CSBTime~ 

• If theCCU 
panty on t 

detects a B register byte 0 or byte 1 parity check (even 
he Inbus-CQ002) while cycle stealing, the scanner: 

• 
• 

'. 
Sets th e 'CS parity error' latch (TE703l. This causes the- scanner 

or a level 1 interrupt. to bid f 
Activat es 'work reg or array or cs error' (TE706). This sets the 

eal address, currently in CBAR, into DBAR. cycle·st 
Inhibit s the regeneration of 'cycle stcDI valid' (lew bit 6.5) that 

ates the cycle-steal operation. termin 

The contr 01 program executes an Input X'43' instruction to deter
caused the level 1 interrupt-bit 1.4 will be on, The con
m executes an Input X'42' instruction to determine the 

ace address (trapped in DBAR) that was active when the 

mine what 
trol progra 
line interf 

( At least one ) ( At least two ) 
bu Her loaded bu ffers loaded 7,8,Rl 

CS parity error occurred. 

STX D lifffljJfl~his signal is not active if the 'store byte l' latch is on. 

--
.," . Only byte 1 (STX) is transferred to storage, .x Data 1 .,;!iiiii'''··· 

..". 25,New BCfO,M23T2 

23,25,27 27 

--- \ 

A'ssume 22 22 CSAR Update (CSAR remains as loaded) 27 

II X Even Adr X odd X even X 
I 27 

II X n X n·l X n-2 X 
23 

D X Selected ICW Address from Scan Counter - ~ - - -11 
X STX from PDF buffer 1111 

Ell 12 12 
X. STX X. Data 1 from PDF buffer 0000 

12. • -Iii! -3,9,10,15,17,27,M23T1 29,30 

23,28 28 

23,CS Adr 1.7 0 27,R2M21 

23,CS Adr 1.7=1 r- -- r- ------ - ---- f--- - -- .., 27,R2M21 

23,Rl 36 

II (Delayed if CS not available) 24,CT2 CT2 

28,(Not) Ipropogate CS Go 
Address in CSAR to SAR 

28 

19,29 19,29 

25,CS1ATl CTime " 30,31 lil STX and Data 1 to SDR 

32 36 
CBAR (18) Selects ICW 

R2 m 133,W2R lT3, Not (Fetch Buffer+Output 4X Sync) 

34,W1T1+T2_a 
'1.1 

35. 
CYCLE STEAL TIMING CHART-RECEIVE 

CYCLE STEAL TIMING CHART-RECEIVE F-460 
'til 
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SSC RECEIVE 

To initialize a line interface for a BSC (binary synchronous com
munication) receive operation, the 3705 control program must 
have performed a set mode to initialize the line set (oscillator, 
clocki ng, diagnostic mode, etc) and must (1) have previously 
set the line interface to a transmit state that ended with a line 
turnaround to the receive state, or (2) set the LCD/PCF/EPCF 
to a receive monitor state. 

The scanner monitors the receive data stream for two con
secutive SYN characters to acquire character phase. When the 
scanner decodes the first SYN character, the scanner sets EPCF 
to X'l', sets ICW bit 13.0 (seq 0), and continues to monitor the 
receive data stream (see F-500). If the next character received 
is not a SYN character, the scanner sets EPCF to X'O', resets 
ICW bit 13.0, and resumes monitoring for two consecutive SYN 
characters. If the second character detected is a SYN character, 
the scanner is in character phase and resets ICW bit 13.0. The 
scanner then decodes the next non-SYN character(s) to deter
mine if a text message, control message, or a response message 
is being received. 

Control Character(s) 
If the scanner decodes SOH, STX, or DLE-STX as the first non
SYN character(s) at the beginning of a message, the scanner sets 
a corresponding initial status in ICW bits 15.0-15.2 fJ. If the 
LCD = X'C' or X'D' (NCP mode), the scanner discards the con
trol character(s) (by not transferring them to the PDF). After 
the first data byte is received the scanner requests a level 2 inter· 
rupt to notify the network control program to assign a data buf
fer for the coming text. The network control program must 
also execute an: 

• Output X'49' to set ICW bytes 8 and 9 with the storage 
address of the data buffer in which the first byte of data is 
to be stored by cycle stealing. 

• Output X'48' to set (1) ICW byte 7 with the CS byte count 
and (2) ICW byte 6 with the extended portion of the storage 
address and the cycle steal valid bit. 

If the LCD = X'4', X'5', or X'6' (EP mode), the emulation pro
gram would have (1) pre-assigned the first data buffer, (2) setup 
CSAR with the data buffer address (Output X'49') and (3) set
up the CS byte count and the cycle steal valid bit (Output 
X'48'). Therefore, for EP, the scanner transfers the control 
character(s) to the PDF so that they may be stored with the 
text that is received. 

Control Characters Stripped from the Text-NCP Mode 
Normal Text Mode 

• SYN 

• ETX 

• ETB 

• ENO 
Transparent Text Mode 

• DLE-SYN sequence 

• DLE-/TB sequence 

• DLE-EXT sequence 

• D LE-ETB sequence 

{-} :{l' .,[J (} '0, ;( f}' "."'IIt., 
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• DLE-ENO sequence 

• First DLE of DLE-DLE sequence 

Note: DLE-STX characters are not stripped from the text 
if it follows an ITB ending; data characters may intervene 
between the ITB ending characters and the DLE-STX 
characters. 

Control Characters Stripped from the Text-EP Mode 
Normal Text Mode 

• SYN 
Transparent Text Mode 

• DLE-SYN sequence 

• First DLE of DLE-DLE sequence 

BCC Accumulation 
The scanner accumulates the BCC on all characters received 
following STX, SOH or the first DLE-STX except SYN char
acters in normal text mode and the first-DLE of a DLE 
sequence when in transparent text mode. The scanner 
includes the DLE and STX characters in the BCC accumu
lation when the DLE-STX sequence is received in normal 
text mode causing transparent mode to be set. The scanner 
does not include the DLE or SYN characters in the BCC 
accumulation when the DLE-SYN sequence is received in 
transparent text mode. 

End Control Characters 
When the scanner decodes an end-control character (ACK, NAK, 
RVI, WACK, TTD, EOT, DISC, ETB, DLE-ITB, DLE-ETX, or 
DLE-ETB) as an ending, the scanner sets a corresponding final 
status in ICW bits 15.3-15.6 (see F-150). If the LCD = X'C' or 
X'D' (NCP mode), the scanner discards the end-control charac
ter(s) (by not transferring them to the PDF). If the LCD::: X'4', 
X'5', or X'6', (EP mode), the scanner transfers the end-control 
character(s) to the PDF so that they may be stored behind the 
text. The end-control character(s) are accumulated in the BCC 
if in text mode. If the BCC character follows the end-control 
character(s) the scanner receives and verifies the check charac
ters for validity. The BCC character is not transferred to the 
data buffer unless ICW bit 0.7 (trace) is on and the control. 
character is not ITB. In EP mode, with ICW 0.7 (trace), the 
scanner stores the BCC character (BCC 2 and BCC 1) behind 
the end-control character. In NCP mode with ICW 0.7 (trace), 
the scanner stores the BCC character behind the last data char
acter. The BSC LRC/CRC characters are valid if the check 
remainder is X'OOOO'. If not, the scanner sets 'array bus in bit 
5 dot' "in the control byte. This sets SCF control register 
bit L2 • when the CS pointer selects that PDF buffer which 
in turn sets ICW bit 14.3 (data check). In either case, the scan
ner sets ICW bit 0.5 (EOM), resets ICW bit 6.5 (CS valid bit) 
and requests a level 2 interrupt fJ. ICW bits 0.1 and 0.5 indi
cate a normal ending while ICW bits 0.5 and 14.3 (as well as 
0.2,0.3,14.0,14.1,14.4,14.6, or 14.7) indicate an abnormal 
ending. 

BSC Receive State-Transfer Diagram 
Once the PCF/EPCF state has been set to receive monitor phase, 
the 3705 control program turns over the execution of the entire 
receive operation to the scanner. The scanner automatically 
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changes the PCF/EPCF states as required based on the LCD 
state, the state of various ICW bits, the data characters in the 
received data stream, and others. The scanner uses the level 2 
interrupt request to notify the control program when additional 
program service is required. State-transfer diagrams are located 
in the ALDs to enable you to determine exactly what sequence 
the scanner followed in executing the receive operation up to 
the interrupt. 

Selected sections of the state-transfer diagram for a BSC 
receive operation are shown below. This example has been used 
to illustrate (1) cycle steal operation-receive (F-450) and (2) BSC 
receive details (F-500). The data flow for this operation is on 
the facing page for your reference when examining this state
transfer diagram. The keying numbers refer to the data flow 
on F-480. 

How to Read State-Transfer Diagrams 
These state-transfer diagrams are read: 

PCF /EPC F Reference ---0 
number . ... -v::y 

Elements combining to cause change 
,Effects of change 

From state 

PCF/EPCF 

To state 

Example of BSC Receive State-Transfer Diagram 

Bse RECEIVE F-470 

If, for example: (refer to reference number 51 below) 

• PCF = X'7' and 

• EPCF = X'4' and 

• Tag has been detected as the last bit of the ETX character 
has been received and 

• ICW bit 5.4 (transparancy) is 0 and 

• The character in the SD F is decoded as an ITB or ETB or 
ETX character (done in the character decode register) 

Then the scanner: 

• Sets EPCF ::: X'5' and 

• Sets the final status code associated with the end-control 
character in 'array bus in bits 6-9' to write it into the PDF 
array. When this buffer is selected by the CS pointers the 
status is set into the PDF status register and PDF control 
register. The scanner gates the status from the PD F status 
register into ICW bits 15.3-15.6 and 

• Accumulates the end-control character in the BCC and 

• Resets ICW bit 13.1 (seq 1 I-has no effect here and 

• Transfers the end-control character to the PDF array since 
this example is in EP mode. 

Mon Phase 
DSR Error 

5/0 

Char Phase 
5/1 

13 a On 

Char Phase 
5/1 

13 a Off 

Rcv Text 
7/4 

13 a Off 

Rcv End Seq 
7/5 

13.0 Off 

Rcv BCC 
7/6 

13.0 On 

@ rea Det @ @ D!g Det, 5.4, T.O. 
@) 

CD 
5.6 (Diag 1), SDF -4 SYN + DLE + ENO + ~Det, 
SDF = SYN -- ITB + ETB + ETX 1 _ 
R - 13.0 - SDF-+PDF Tag Det ACC BCC, 
S - (15.0 -15.7) = X'OO' @ ACC BCC, LCD -4 (5+D) S - 13.3 Bit SVC Tag Det, D 

SDF = SYN .s -13.3 SDF = SOH + STX .. R - 13.1 13.1 
S -13.0, S - (15.0 - 15.2) fJ lit 13.3 and EP -+ L2 I S - 13.0 It 0.7 on, SDF -+PDF 
S - T.O. = 3 sec R -BCC, and R -13.3 ACC BCC -

R - 5.4, - I'f 0.7 on, SDF -+PDF I R -13.0 ~ 

@ 
I'f EP, SDF -+ PDFIII 

~Det, 
.4, !lli.§vc, 

SDF = ITB + ETB + ETX 13.1 
S - (15.3·15.6) (Array), II BCC = Good, 

Conditions for this example: 
ACC BCC, R· 13.1 13.3 

• LCD X'4' - BSC EBCDIC code, EP mode 
I'f SDF = ITB -+ PDF and 
S - 13.1 

• Data buffer preassigned by the emulator program 

• Data received - SYN, SYN. STX, Data- - - -, ETX, BCC 2, BCC 1 I'f EP, SDF -+ PDF II - I I 

Legend: 

()! .,\... ... ' 

S = Set 
R = Reset 
EP = Emulator Program Mode 
7/4 = PCF X'7' and EPCF X'4' 
13.0 = ICW bit 13.0 (seq 0) = 1 
P = PCF 
E = EPCF 

.A(JI it1i l'f~~ 
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ACC = Accumulate BCC 
L2 = Level 2 interrupt request 
SDF = SOH + STX means the character 

just received in the SDF is decoded 
as a SOH or STX by the character 
decode register 

,f'",)" rf'") A, 
'~J/' r) I:,"" 

I',~J) \ 
~- j' 

\'; I 

I 
I 

.,n\ 
,{ } 101 

'.1 I 
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R - 13.0 
R - 13.3, 
R -6.5'11 
S -0.5, • 
L20 

@= Reference number 
used by the diagnostic 
engineer to refer you to 
this portion of the state
transfer diagram. 

+ = OR 
• = And 

(J; 101 
,r-"> 
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BSC RECEIVE DATA FLOW 

For use with the state-transfer diagram on F-470. See F -450 
for a description of cycle steal ing for a receive operation. 

From CSS Data In 5 
LIB 

Control In B 

B Data 
Register 

PH 

TF625 

Receive State 

New SDF 2 Updated 

Gate SDF Shift 
X 

:::::111 "as 51 ala II a::il sa • 

Rec Mark 

(Not! Transparency ROS Inhibit 

LCD State 5 or 6 

(EP USASCIIl 

New SDF 2·9 Updated 

Write Byte (X) 
X 

I 
0 ICW 

Byte 0 

ICW Local Store 

63 

Work Reg Gate I 
X 

(Rl+R2) 

I 
icw Work Register 

3.2 4.0 

. Old SDF 2·8 

Gate SDF Shift 

New Rec Bit 

(Mark) 

o 

o 

(Initial/Final Status-Direct) 

ICW 
Byte 16 

Data 

WR Bits 3.2-4.0 (SDF 2-8) 

New Bit Rcv 

NCP USASCII ROS Translate 
Only USASCII to E8CDIC rF421 

ROS Character 
Decode TF441 

1.0 

SDF to PDF Xlated 

(Tag detected time) 

1.0 

Reset to zeros 

I 1.7 

SDF to PDF Unxlated 
X 

I (Tag detected time) 

1.7 1.0 

I (Not) BIOC~ ROS Character i Decode 
(Not! Status or ~ I ~ 
Control ~5 ~6 1.0 I 

Character Decode 
Register TF445 

TF344 
TF814 

• Sets initial status directly in lew byte 15.6 
• Sets final status directly in ICW byte 15 when 

Text Mode has not been entered by· STX or 
DLESTX. 

• Generates control character combinations 

• Changes EPCF states II ~ 
II · Final status· to array bus in \..!...) 

0.5 

II 
X 

I 

1.7 

{ Reset to zero 

1.0·1.7 or dot 
TF426 

Write Array 

PDF 
Array 

TE29!oJ
TE329 

o 0.5 

Control 
Status" * 
ETX' 
Data n 

Data 2 
Data 1 
STX 

Control 

o 
\0 \0 
~ 00 
u. u. 
!:: !:: 

II IJ 

! 
w 

Array Bus In Bits 0.5·1.7.P 

PO F buffer selected 
by PDF pointer 

Last 

\0 
§ 
!:: 
-" 
U 
QJ 

.c 
() 

.<: 
rn 
c: 
QJ 

..J 

Status 
The scanner writes the final 
status that corresponds to 
the ending character received 
or the timeout status in the 
PDF array only after entering 
Text Mode (STX or D LE-STXI. 
The initial. statu·s and final 
status when not in Text Mode 
are written directly into ICW 
byte 15. 

~ Final status 
~ seeF·150 

1.7 

511~ ______ ~ ______ ~ First 

a . ETX is written in the PDF array at 
M22T1 time on an SDF to PDF transfer 

II .. The final status X'g' is written in the 
PDF array at M23T2 of the same CSS 
cycle as the ETX character. 

I Strobe CS I Data In Byte 0 
X X 

~St_ro~b~e~A __ rr~aY~W_R_O_._5 ______ ; 

I 1.7,P 1.0 I 1.0 
TF443 PDF Work Register 

o Cycle Steal Cycle Steal 

0.5 

Strobe CS 

1.7,P 

... :.:.,::::::::.:::::::~;~:}~:r: PDF buffer selected 
by CS pointer 

0.7 
x • 1.7 

Data In Byte 1 

1.7,P 
L-______ --'TE220' 

1T""f1.6 
Gate Status From I 

X 
D 

0.7 I 1.7 

'--______ --' TE220 

I Data In Reg 0 Data In Reg 1 
A __ rr_ay~to __ B_'_5 _________ X 

Gate Array etrl I 
Bits to ICW 
--X 

TE243 

I O.7,G.P 1.0 I 1.7,lP 

Gate CS Data 
X X 

Control Logic TE242L-__________ ~ 

0.0 ~ -G , -' ... t-I.n.b.us.l.6.+.2.P ............ ~ ................ .. To CCU _ 

.. BSC RECEIVE DATA FLOW F-480 
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PDF ARRAY/CONTROL REGISTER/STATUS REGISTER ENTRY FORMAT 

RECEIVE STATE ONLY 

PDF Array 

PDF ARRAY BIT ---11.-1 0.5 0.6 1.7 

o 0 
7 

o ~--------~CONTROL----------~~ 

~------------STATUS------------~ 

PD F Control Register 

Bit SDLC BSC 

0.7 Set ICW 0.0 Reserved 
((Abort Detect) 

1.0 Set ICW 14.1 Set ICW 14.1 
(Idle Detett) (Format Exception) 

1.1 Reserved, Reserved 

1.2 Set ICW 14.3 Set ICW 14.3 
(Data check)-CRC (Data check)-VRC/CRC 

1.3 Set ICW 14.4 Set ICW 14.4 
(Flag off boundary) (Bad Pad) 

1.4 Set ICW 0.5 Set ICW 0.5 
(E nd of Message) (End of Message) 

1.5 Reserved Set ICW 14.6 
(Invalid DLE sequence) 

1.6 Set ICW14.7 Set ICW 14.7 
(Length Check) (Length Check) 

1.7 Set L2 Interrupt Set L2 Interrupt 

(' t('!, tf""'t" t) p., I{~ '~, {t ,41'\ i!("",\ ~,n:.. 1,f")1 ~. ""\ ft-I t} ((1', r,~ 
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P 
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""'~ 
4~ G , Ii "'l~~y '<. .;" 

PDF ARRAY/C()NTROL REGISTRY 
STATUS REGISTER ENTRY FORMAT 

The scanner writes the final status (shown below) for a BSe 
receive through the PDF array only after entering text mode 
(STX or DLE-STX). The scanner writes the initial and final 
status (shown on F-150) for a BSe receive directly to lew 
byte 15 if text mode has not been entered. 

PDF Status Register 

Bit LC 

0.7 Set ICW 15.0 
(Control Exception) 

BSC 

o 

F-490 

FINAL STATUS SSC RECEIVE 

1.3 1.6 
Ending 0 0 0 0 Timeout 

Character 0 0 0 ITB 

or Timeout 0 0 1 ENQ 
0 0 1 ETX 

Detected 1 0 0 ETB 

"r'" ,('''t- Q, (r" f " ,n:'. ~, r"' ,Ar""" <f~I ,("')" /{""":' 
\ 1'\ ", 
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0 0 0 0 0 0 0 0 

SSC RECEIVE DETAILS 
This example illustrates the details for receiving the PAD, two 
SYNs~ and the STX characters as shown on F-470. 

Note: This example uses LCD == 4 (EBCD IC code-Emulation 
Program). 

0 

The scanner shiftsthe received data (PAD and SYN) through 
The SDF (serial data field) at each bit service request looking 
for the sync configuration; 'PCF state 5' causes 'SDF shift' 
that gates each 'new rcv bit' into SDF 2 position while shifting 
the contents of SDF 2~8 positions. Zeros are placed in SDF 0, 1 
since nothing shifts into these positions. The 'new rcv bit' and 
SDF 2-8 are sampled in the ROS character decode circuit each 
gated bit service until ROS decodes a SYN character (TF344) 
D . During this bit service, the scanner: 

• Sets EPCF = X'l' that modifies PCF X'5' to "character 
phase" (TE321) fJ . 

• Sets ICW bit 13.0 (sequence 0)-TF802. This indicates the 
first of a two-byte sequence (character phase). 

• Sets the contents of the ones counter in ICW byte 4 to 
00010 to start a 3 sec timeout (TF603). 

• Blocks 'SDF shift' and 'SDF direct' to reset the SDF to zeros 
(TF506). 

• Inserts a tag bit in SDF 2 (TF821) II . 
The scanner shifts the received data (SYN) through the SDF 

at each bit service request until the tag bit is detected in SDF 9 
(TF422) II . ROS also decodes the SYN character during 
this bit service request. During this bit service, the scanner: 

• Resets ICW bit 13.0 (sequence 0)-TF802 II. This indi 
cates the second of a two-byte sequence (character phase). 

• Sets ICW bit 13.3 (sequence 2)-TF485. (Not used for EP). 
• Blocks 'SDF shift' and 'SDF direct' to reset the SDF to zeros 

(TF506). 

• Inserts a tag bit in SDF 2 (TF821) m . 
• Set ICW byte 15= X'OO' (TF342/3). 

llil" ".IUI.' •• __ 

0 0 0 0 0 0 0 0 

The scanner shifts the received data (STX) through the SDF 
at each bit service request until the tag is detected (TF422) D . 
ROS also decodes the STX character. During this bit service 
request, the scanner: 

• Resets ICW bit 13.0. 

• Brings up 'write SDF to PDF' (LCD specifies EP)-TF812. 
This: 

-Allows 'SDF to PDF unxlated' m togate the STX 
character from the 'new rcv bit' and SDF 2-8 to the 
PDF (TF420). 

-Brings up 'write array' that writes the STX character 
into the PDF array address selected by the combination 
of the ICW address bits and the PDF pointer (TF812). 

-Increments the PDF pointer count by 1 (TE345). 

• Raises 'initialize BCC' (TF826) that: 

-Inhibits generating a new BCC and writes zeros to ICW 
. bytes 10 and 11. 

-Resets ICW bit 5.4 (BSC transparent text)-TF821. 

• Blocks 'SDF shift' and 'SDF direct' to reset the SDF to 
zeros (TF506). 

• Causes 'SDF to PDF unxlated' to set a tag in SDF 2 (TF422). 

• Sets PCF X'7' (TF504). 

• Sets EPCF X'4' that modifies PCF X'7' to "receive text" 
(TF323). 

The scanner continues to receive the text characters. 

o o 

CSB Data In 5 

Control In B 

o • o o 

. B Data 5 Gated Bil Service 

rN_e_w_R_c_V_B_it-. __ ~l 
X2 ~ 0 * 

PH 

TF625 

PAD 

1st SYN 

2nd SYN 

STX 

X3 ~ 1 l 
~k 
x5 ~ 1 I 
---X 

X6 ~ 0 I 
---X 

~~ 
~~ 

I 
~X 
X2 ~ 1 ~ 
X3 ~ 0 I ---X 

~~ 
.li.=i-~ 
X6 ~ 1 I ._--'-'-"--'---X 

KL=JL* 
X8 ~ 0 ~ 

I 

. Xl - 0 X 

X2 ~ I ~ 
X3 = 0 1 ,-,-"";;"""",;;",,,-x 

X4 ~ 0 I 
..... --'-'--'--"---X 

X5 c I I 
--~X 

X6 = 1 I 
~-"";;",,,,-'---x 

X7 = 0 I 
---X 

~! 

Xl ~ 0 X 

X2 = 1 I ..... ~=--'--X 

'X3 = 0 I 
---X 

X4 = 0 ! 
~~ 
X6=0 _~ 
X7 = 0 ~ 
X8 = 0 ~ 

o 

Shift 

Shift 

Shift 

Shift 

Shift 

Shift 

Shift 

Shift 

Sh,ft 

Shill 

Shift 

Shift 

Shih 

ShIft 

Shift 

(New bitl 

Sh,lt 

Shift 

Shift 

Shift 

ShIft 

shIh 

Shift 

(New Bltl 

Shift 

Shift 

Shift 

Shift 

Shift 

Sbift 

Shift 

o o o o o o 

PCF X'5'/EPCF X'O' Monitor Phase 
DSR Error 

Serial Data Field Positions 

0 1 2 3 4 5 6 7 

1 0 0 0 0 0 

0 1 0 0 0 0 

1 0 1 0 0 0 

0 1 0 1 0 0 

1 0 1 0 1 0 

0 1 0 1 0 1 

1 0 1 0 1 0 

0 1 0 1 0 1 

0 0 1 0 1 0 

1 0 0 1 0 1 

L... 0 1 0 0 1 0 

0 0 1 0 0 1 

1 0 0 , 0 0 

1 1 0 0 1 0 

0 1 1 0 0 1 

0 0 1 1 0 0 1 

8 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

1 

0 

0 

0 

9 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

1 

0 

0 

SDF states shown after 
shifting and the new 
bit is inserted in SDF 2. 

~ ~D ROSdecodesSYN 

fJ PCF X'5'/EPCF X'1' (Char Phasel·13.0 on 

0 

1 

0 1 2 (SDFI 8 9 

0 0 1 0 0 0 0 0 0 0 

0 1 0 0 0 0 0 0 

1 0 1 0 0 0 0 0 

0 1 0 1 0 0 0 0 

0 0 1 0 1 0 0 0 

1 0 0 1 0 1 0 0 

1 1 0 0 1 0 1 0 

L... 0 1 1 0 0 1 0 1 

0 1 1 0 0 1 0 1 II Tag detected in SDF 9. 

R OS decodes SYN 

PCF X'5'/EPCF X'1' (Chart Phasel-13.0 off II 
0 I 2 (SDFI 

0 11 1 0 0 0 

0 1 0 0 

1 0 1 0 

0 1 0 1 

0 0 1 0 

0 0 0 1 

0 0 0 0 

L .. 0 0 0 0 

0 0 0 0 
I 

0 0 

0 0 

0 0 

0 0 

1 0 

0 1 

1 0 

0 1 

0 1 

8 

0 

0 

0 

0 

0 

0 

1 

0 

0 

9 

0 

0 

0 

0 

0 

0 

0 

1 

1 IJ { Tag detected in SDF 9 
ROS decodes STX 

() 

.,. SDF T,o PDF ,unxlated 

l1:,li Setzeros~t ¥-rrrrrn 
I 0 I hlfo I 0 I 0 I 0 I 0 I 0 I, I 0 I pO' An" 

o 1 2 3 4 5 6 7 8 9 10 

• SSC RECEIVE DETAILS 
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SOLC RECEIVE 

To initialize a line interface for an sD LC (synchronous data 
link control) receive operation, the network control program 
must (1) have performed a "set mode" to initialize the line set 
(oscillator, clocking, diagnostic mode, etc) (2) have previously 
set the line interface to a transmit state that ended with a line 
turnaround to the receive state or (3) set the LCD/PCF /EPCF 
to a receive monitor state with an Output X'45' instruction. 
'Output X'45' also resets the CS and PDF pointers in ICW byte 
12 to X'F'. The network control program must also execute 
an: 

• Output X'49' to set ICW bytes 8 and 9 with the storage 
address of the assigned data buffer in which the "address" 
and "control" bytes will be stored by cycle stealing. 

• Output X'48' to set (1) ICW byte 7 with a CS byte count of 
two and (2) ICW byte 6 with the extended portion of the' 
storage address and the cycle steal valid bit. 

The scanner monitors the receive data stream for a Flag char
acter X'7E'. The low order bits of the ones counter (ICW bits 
4.2-4.4) count the ones as they are received. The scanner 
detects the Flag when the count equals 7 and the next bit 
received is a space (~)-See TF602. The Flag character is not 
transferred to the data buffer in CCU storage. If ICW bit 5.6 
(diag 1) is off, the scanner changes to PCF X'6'/EPCF X'1' 
state. The scanner remains in this state as long as Flag charac
ters are received~ The first non-Flag/non-Abort character 
(address) sets EPCF to X'2'. The scanner transfers the address 
character to the PDF array and accumulates the BCC. When 
the next character is assembled in the SDF, the scanner sets 
EPCF X'3' (provided a Flag or Abort character was not detec
ted), writes the control character in the PDF buffer selected by 
the PD F pOinter, and accumulates the BCC. The scanner tests 
the control character to determine if an information or super
visory control frame is currently being received. If bit 7 of the 
control character is a zero, the frame being received is an infor
mation frame: if bit 7 is a one, the frame is a supervisory 
frame m. 
Information Frame 
As long as the CS message count (lCW bits 13.6-13.7) is 00 dur
ing a receive state and when using SD LC, the signal 'inhibit CS 
access to PDF' CW01) picks the 'select PDF pointer' latch 
every bit service II. This inhibits setting the 'cs request' 
latch. If 'WR 4.0-SDF 8' (bit 7 of the control character is in 
SDF 8 when the tag bit is detected in SDF 9) is a zero, or ICW 
bit 0.7 (trace) is on, D, the scanner increments the CS mes
sage count and sets ICW bit 13.1 (seq 1). Since the CS message 
count is no longer 00, the 'inhibit CS access to PDF' signal drops 
and allows a CS request. This occurs at the bit service that fol
lows the bit service during which the tag was detected and the 
control character was written into the PDF buffer. The scanner 
now transfers the "address" and "control" characters to the 
data buffer by cycle stealing and the CS byte count goes to zero. 
The scanner then requests a level 2 interrupt to notify the rYet
work controJ program to set up the storage address for the next 
data buffer I set the new CS byte count and set the CS valid bit. 

The scanner continues to receive the data from the line and 
store it in the data buffer until the ending Flag is received. 
This signals the scanner to load a control byte (set bits for EOM 
and level 2 interrupt) in the PDF buffer selected by the PDF 
pointers and to check the validity of the check characters 
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received. The SDLC CRCchecking is valid if the check remain
der is X'FOB8'. Note: the SDLC CRC is stored in complement 
form. If the check is not valid, the scanner also sets 'array bus 
in bit 1.2 dot' II in the control byte that is written in the 
PDF buffer. This sets PDF control register bit 1.2 Em (when 
that PDF buffer is selected by the CS pointer) that in turn sets 
data check (ICW bit 14.3). In either case, the scanner sets ICW 
bit 0.5 (EOM), resets ICW bit 6.5 (CS valid bit) and requests a 
level 2 interrupt II. ICW bits 0.1 (normal service request) 
and 0.5 indicate a normal ending while ICW bits 0.5 and (0.2, 
0.3,14.0, 14.3,14.4,14.6, or 14.7) indicate an abnormal 
ending. 

Supervisory Frame 
If 'WR 4.0-SDF 8' (bit 7 of the control character is in SDF 8 
when the tag bit is detected in SDF 9) is a one and ICW bit 0.7 
(trace) is off III ' the scanner does not increment the CS mes
sage count (lCW bits 13.6-13.7). As long as the CS message 
count is 00 during a receive state and when using SD LC, the 
signal'inhibit CS access to PDF' (TF801) picks the 'select PDF 
pointer' latch every bit service. This inhibits setting the 'cs 
request' latch. Therefore, the scanner can not store the 
"address" and "control" characters at this time. The scanner 
receives the two BCC characters, writes them in the PDF array 
and accumulates the BCC. 

When the ending Flag character is detected, the scanner decre
ments the PDF pointers by two (to back over the two BCC byte 
bytes) and sets ICW bit 13.3 (seq 2)-see reference number 51 on 
the SDLC Receive state-transfer diagram in the ALDs 
page TD007. At the next bit service time (see reference num
ber 52 on ALD page TD007) the scanner checks the validity of 
the check characters received and if the check is val id, the scan
ner (1) resets ICW bit 13.3, (2) sets EOM and a level 2 interrupt 
condition in the PDF control byte, (3) increments the CS mes
sage count to "not 00". 'Select CS pointer' becomes active and 
allows the cycle steal operation to transfer the "address" and 
"control" characters to the data buffer and the PDF control 
byte to ICW bytes 0 and 14. If theSDLC CRC check is not 
valid, the scanner sets data check as explained under Informa
tion Frame in addition to the five items listed above. 

If a Flag or Abort is received instead of the address, control, 
BCC 2, or BCC 1 characters, the scanner returns to the monitor
for-Flag state without setting any error bits. If the Flag char
acter does not follow the BCC 1 character, the scanner sets ICW 
bit 15.0 (control exception) m through the PDF array and 
continues receiving data as if this were an information frame. 

Conditions That Cause a Level 2 Interrupt 
• The CS byte count goes to zero while still receiving data. 

• The scanner detects an ending Flag character. The EOM lEI 
is passed through the PDF array so that theEOM is not pre
sented to the network control program until all the data, 
including the BCC, has been stored. 

• The line goes idle 1m (16 ones) while receiving data. The 
Abort bit (lew bit 0.0) is set with the Idle bit (lCW bit 14.1). 

SDLC Receive State-Transfer Diagram 
Once the PCF/EPCF state has been set to receive monitor phase, 
the network control program turns over the execution of the 
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SDLC RECEIVE F-510 

entire receive operation to the scanner. The scanner automati
cally changes the PCF/EPCF states as required based on the state 
of various ICW bits, the Flag and Abort characters in the 
received data stream, and others. The scanner uses the level 2 
interrupt request to notify the network control program when 
addition program service is required. State-transfer diagrams 
are located in the ALDs to enable you to determine exactly 
what sequence the scanner followed in executing the receive 
operation up to the interrupt. 

Selected sections of the state-transfer diagram for an SD LC 
receive operation are shown below. The data flow for this oper
ation is on the facing page for your reference when examining 
this state-transfer diagram. The Keying numbers refer to the 
data flow on F-520. 

How to Read State-Transfer Diagrams 
These state-transfer diagrams are read: 

PCF/EPCF Reference~ 
number - --V 

Elements combining to cause change 
Effects of change 

From state 

PCF/EPCF 

To state 

Example of SDLe Receive State-Transfer Diagram 

If for "example: (refer to reference number 23 below). 

• PCF = X'6' and 

• EPCF = X'2' and 
• Tag is detected when the last bit of the control or command 

character is received and 

• ICW bit 14.5 (two control characters) is off and 

• The character just received in the SDF is not a flag or abort 

Then the scanner: 

• Sets EPCF = X'3' and 

• Transfers the received control/command character in the 
SDF to the PDF and 

• Accumulates the BCC for the control/command character 
and 

• Resets ICW bit 13.0 (has no effect here). 

If this is an information frame or ICW bit 0.7 (trace) is on, the 
scanner: 

• Sets ICW bit 13.1 (seq 1) and 

• Increments the CS message count (leW bits 13.6-13.7). 

Man 0 Rcv Flag 
DSR Error 6/1 

5/0 

Rcv Address 
6/2 

Rcv Control 
6/3 

13.0 Off 

Rcv 01 
6/4 

130 Off 

Rcv 02 
6/4 

130 Off 

Rcv Data 
7/4 

Rcv End Flag 

7/5 

(2) @ ® 
~et,D Tag, 14.5, Tag, 
5.6 

@ 
F Det, Abort F Det, Abort - SDF ~PDF, B @ SDF ~PDF, 
ACC BCC, ACC BCC, Tag, 
R -13.0 Tag, R -13.0 

F Det, Abor! F Det, Abort .. 
SDF ~PDF, SDF~PDF 

R - BCC, If I-Frame or ACC BCC 
S - 13.0 

ACC BCC, 0.7 on, set 13.1 

R - 13.1 and incr CS msg 
count II 

-
Conditions for this example 

• LCD X'9'-SDLC 

• ICW bit 14.5 (Two control characters) is off 

• ICW bit 5.6 (Diag 1) is off 

Received data: Flag, Address, Control (Info), Data - --, 

BCC 2, BCC 1,Flag 

Legend: 

S '" Set ACC = Accumulate BCC 
R = Reset L2 = Level 2 interrupt request 
6/1 = PCF X'6' and EPCF X'1' 
13.0 = ICW bit 13.0 (seq 0) = 1 
P = PCF ~

et = F lag character has been detected 
22 = Reference number used by the diagnostic 

engineer to refer you to this portion of 
the state-transfer diagram E '"' EPCF 

o f' 
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. @ 
Tag, 13.1, 
F Det, Abort 
SDF ~PDF 
ACC BCC 

+ = OR 
• = And 

.. 

@ 
Tag, 
F Det, Abort 
SDF ~PDF 
ACC BCC 

@ 
Tag, F Det, 
BCC Good ... 
S-0.5,0 

® L2,D 
R -6.5 

F Det 

o 

I 

f~· 
\{/ 
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SOLC RECEIVE DATA FLOW 

For use with state-transfer diagram on F-510_ See F-450 for a 
description of cycle stealing for a receive operation_ 

From CSB Data In 5 
LIB 

Control In B 

B Data 
Register 

PH 
Rec Mark 

A 
Receive Stat'e 

0 

TF602 -WR 4.5 Last In State 

TF625 

0 0 0 0 

SDLC 

OE 

TF602 SD LC Receive 

Rec True 
Mark 

A 

TF602 

0 0 0 0 0 0 0 

Control Logic 

Gate SDF Shift 

A 

TF422 

OR 
New Rec Bit 

TF602 Abort 

SDLC Abort 
A 

Count Equal 7 

Ree True Spaee 

• 0 0 

Data 

New Rcv Bit 

0 0 

WR Bits 3.2-4.0 
(SDF 2-S) 

0 0 0 

Control 

~ ~ 
co CO 
u. u.. 
C C 
(5 
o ..t 

~ ~ ... ! ~ 
+-' ~ 

0 

IJ 
<0 <0 
<0 00 q-
u. u. 
C 1:: 
M ~ 
~ .::; ... 
~ ~ 
~ u 
~ '" ..... 
! ! 
.:.t. "C 

0 

II m 
LO <0 r: 
0 00 0 co co u.. u. u.. 
1:: C 1:: 
0 r: ;: 
0 .::; ui 

~ 
-

~ 
... 

~ 
0 

rJI ~ ... II> Ql ... ~ .!!1. ! Vl 

:E .... 
.:.t. 

fJ 
~ 0 
Ql ~ o Ql 

o 

u c: 
Ql ::J .c 0 
U 00 

0 ! U 
LU Ql ... .c 

U a. 

{ 

Reset to zero ~ Ql 

Control ~ :§ 

l x Ch~~::YCI~ X-X-X-X-X-X-X 

3 10 _.a.:0~.5;:;J.;;;.0;.:.6J,;0;..;, . .;..7L..1_.0_....,.I.;~.;..;...;;..I.,;".;,...;..\",,__Io_ 

SDF to PDF Unxlated 
e .... .c E 0 ... (1l en ~ 0 en c: 

-= Ql 
J!! ...J N u.. 

OJ 
> 
Ql 

...J 

0 0 0 -
Status m 

to 
g 
u.. 
t: 
q 
LO 

en ... 
~ 
c: 
o -;; 
a. 
~ x 

LU 

Status } Force to 1 g 
Char --r-l 8 
Gate Status I I 
-to~B-u-s ----x - X - X 

10.510.6/0.7 

0 -

Rev True Mark TF426 1.7 

New SDF2 Updated 

_G_a_te_S_D_F_S_h_if_t ______ X 

SDF 2-8 

WR Count is X1111 
New SD F 2-9 Updated 

W __ ri_te_._By~t_e_(X_) _____ X Write Array 

o ICW 
Byte 0 

I 

ICW Local Store 

ICW 
Byte 16 

63L-__ ~~ ____________________ ~ 

o 0.5 

PDF Array TE299-TE329 

511L-______________ ~ 

0.5 1.7,P 

TF603 

Wo,k Reg Gate I 
./} PDF buffer selected 

'{\'{ by CS pointer 

-----------x 
IRHR2) I 

Strobe Arr 

0.5 I 
ayWR 

X 

1.7,P 

I 
~CW Work Register II TF443 . PD F Work Register 

~.--------------------------~ ~------------~ 
3.2 4.0 o 10,2P 

Array Bus In Bits 0.5-1.7,P 

S EPCF 0 et r----
SDLC Flag Detect Write SDF to PDF 

--Tag Stat or Ctl to Dot Select PDF Pointer -OR OR FL La Select CS Po;n'., 

(Not) SDLC Xmit .......- Inhibit CS Access to PDF 
LCD 1 or 9 SDLC OR A t---

IJ TFS12 CSB Time 
(Not) WR 13.7 A 

R1 or R2M21 TE344 (Not) WR 13.6 

TF801 II 
CSM C II r---- ncrement sg ount 

WR 0.7 Trace 

TE344 

.r- OR 
(Not) WR 4.0 SDF S OR I A' Set EPCF State 3 CS Msg COUt:'lt Set 13.1 

Relative position 
at Tag time 

I 0 1 2 3 4 5 

I New 2 3 4 5 6 

1.0 

TE242 

0.0 

TFS05 TF805 

Ji Bit 7 { ~ = Information Frame 
,6 7 Control Character = Supervisory Frame 

7 8 SDF Position 

D 

~ ~ 
0.7 I 1.7 0.7 I 

Strobe CS Strobe CS 

IE 
1.7 

Data In B te 1 y 

TE220 PDF Status Reg PDF Ctrl Reg 

Cycle Steal 
Data In Reg 0 

Gate Status F romT 
Cycle Steal A y to B15 
Data In Reg 1 . rra X 

, TE243 ~5' . 
I 0.7,O.P 1.0 I 1.7,1.f' 

Gate Array I TE220 
Ctrl Bits 
~~o;....;..;IC;...;.W _________ X 

~ Gate CS Data 
X-------X 

~ ...... I.n.bu.s.1.6.+.2.P ............ ~I~ ............... , 
ToCCU ~ -

SOLe RECEIVE DATA FLOW F-520 
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DATA IN/OUT-LIB TO SCANNER Controlln-A--------'------scANNERITi'B-----'-------

See F-540 for a description of the numbered control circuits. 

Notes: 1. The A and B register latches may not be present in 
all line interfaces provided by various Line Sets 
(see C-170 thru C-320). A feedback check occurs 
if a set mode tries to set latches in the line interface 
that are not Present; therefore, the control program 
must exercise care when setting SDF bits for use by 
set mode. 

A set mode for a line interface not present may give 
a feedback check. 

2. BSC state A should not be used if the new sync 
latch is not present in the line interface; otherwise, 
a feedback check may occur. 

• Set Mode (PCF X'1') 
• Disable (PCF X'F') 
• CSB Disable 

(see F-270) 
• Select LIB, Reset 

(see F-270) 
• Diagnostic Mode 

(TF626) 

4 

Serial Data Field Positions 

(Not) Gated Diag Mode 0 TF623 

.-----1-----------I 3 
Sel Line X 

7 

156 
Control In B 

~I-I-t-i-i-i M1 

B Data Reg;,J 1 I 2 I 3 I 4 I 5 I 6 I 7 I 
2 rT_F_6_25~ ______ __ 

• Transmit Bit Svc 
• Dial Bit Svc 
• Disable (PCF X'F') 
• CSB Disable 

(see F-270) 
• Select LI B Reset 

(see F-270) 
• 0 iagnostic Mode 

(TF626) 

6 
Control Out B 

Control Out A 

Data In (1-7) 

SCANNER 
Sel Line X 

7 

DE I TF620 

1=-17 • Force X'F' in 
, , , OR L-.....r---' Feedback LCD. 

Check Gated • Inhibit B Data 
Gated Bit Svc or I and A Rst I--C-o-n-tr-o-I---~ Reg Xfer to 

In B Display Reg. 
M1T2 TF620 Control In B 

~-----~--------~ 

M21T2 1 
TF626 

Xmit Mode: PCF 8, 9, A, B, or E and (BSC or SDLC) 4 
New Sync: WR 16.0 New Sync and (BSC or SDLC) 5 
Request To Send; * 6 

----J-
P

-
H
- Diag Mode 

..------1 D.t. To",>;nal Roady 1 
--+ ......... PH X 

PH 
Sync Modo I ......,.::....;,.;;---.;;;.::.:;---- X 

PH I-=-E;.:..xt:.:e::..:rn~a:.:.I..::C::.:lo~c::.:;:k:..._ __ ! 
'--+_.:-P-H---I~D..;;a.;.;ta;,..R...;.a;::.;t:.;e..;:S:.;e.;.;le:.;c.:..t __ ! 

PH 
DSCSeI Bh 1 I 
~~~~~----X 

'-"-4_.:-P-H---I~o..;;s..;:c;...;s;;.;e;,;..I..:;B..;.;it:..:2:.---1 
A Register 

Note 1 

Clear To Send 
Ring Indicator 
Data Set Ready 
Rcv Line Signal Detector 
Rec Data Buffer 
D;a9 Mode 
Bit Svc Request 

LINE INTERFACE 

New Sync 

Send Data: (PCF 8,9, A, B, or E and Mark) or [PDF 8 or A and 7 
(BSC or SDLC») Data Out (1-7) 

X ...... --~------~ 

Request To Send 

Send Data Buff" I t--------- X Call Request: Dial PCF 4, 5, or 8 
Digit Present: Dial PCF 8 
Digit Number 8: Dial PCF 8 and PDF WR bit 1.4 
Diait Number 4: Dial PCF 8 and PDF WR bit 1.5 
Digit Number 2: Dial PCF 8 and PDF WR bit 1.6 

2 
3 
4 
5 
6 

(Not) ICW 
Test Mode 

Note 2 

Feedback 
Test 

DATA IN/OUT-LIB TO SCANNER 

Logic Pages for Line Set 

A/B Registers Logic Page 

1A VB020 
1B VB020 
1C VB020 
10 V B060 

1E VB080 
1F VB060 
1G VB100 
1H VB060 
1J VB121 

1K VB140 
2A VD020 
3A VF020 
3B VF040 

4A VH020 
4B VH040 
4C VH060 

SA VJ100 
5B VJ100 
6A VL100 

LIB 7 VN100 

8A V0100 
8B V0100 
9A VS100 

10A VU100 
11A VW100 
11 B VW100 

Sel Line Y 

Control In B 

AUTOCALL Data Line Occupied 

INTERFACE Power Indicator 
Unused 
Call Originating Status 
Bit Service Request 

Digit Number 8 

Digit Number 4 

Digit Number 2 

Data Out (1-7·) 
Control InC 7 x .... ~ .... -; ............................ ~ ........ ~ ................ ~ .......... ~ 

Control In C 

Di it Number 1: Dial PCF 8 and PDF WR bit 1.7 7 

o o o o () 

*[BSC or SDLC] and [PCF 8,9, A, B, or E and (SDF empty or Not (Xmit Pad or Diag Mode 1) or WR 13.2)] 

___________ SCANNER I LIB __ 

o. 
I,~y o o o () '("l I I" 1(",\ , ,JV () o () o o t'f"1 \t_ y o o () 

F-530 

': Sets SDF 5 

Feedback 
Test 
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DATA IN/OUT LIB INTERFACE, PART 2 

Description for F-530. The numbers refer to control 
circuits shown on F-530. 

1 

2 

Every 1.6 (3705-1) microseconds during scan address
ing, the type 3 scanner selects a line interface, or auto 
call interface, by sending that interface address to the 
LI B and interface over the' LI B select' and 'address 
select' lines (see Note). The scanner sends a 'control 
in B' signal to the interface that gates the status of cer
tain data communication equipment lines and certain 
latches in the interface hardware back to the scanner. 

This status is stored in the B data register and is avail
able to the control logic and the display register. See 
F-220 for the status bits buffered in the B data 
register. 

3 PCF state X'l' (set mode) gates the set mode SDF 
bit configuration over the data out lines and gates this 
data into the 'A register' of the scanned interface by 
sending the 'control out A' signal. Bit service request 

o 

is not required to set the 'A register' and the scanner gates 
thisdata to the A register every scan time until a bit service 
does occur. The scanner then sets PCF = 0 and requests a 
L2 interrupt. 

4 The scanner ensures the latches are set to the correct 
value by sending 'control in A' to the interface hard
ware which gates feedback signals (from those latches 
just set) over the data-in lines to the scanner. 

5 At gated bit service, if any latch does not agree with 
the value to which it was to have been set, a feedback 
error results which sets the LCD field to hex 'F'. This 
temporarily suspendsscanner-to-interface action for 
that line. Level-2 interrupts for the faulty interface· 
are also suppressed except for set mode. These errors 
must be recognized by a periodic scan of the LCD 
fields for all interfaces. The 3705 interval timer is 
used to provide this periodic scan of the LCD fields. 
Line and autocall interface feedback error detection 
is at the interface level; but if failures are detected 
in a group of interfaces, the interface hardware, 
type 3 scanner hardware or program logic may be at 
fault. 

6 With 'bit service' on, a transmit or autocall operation 
sends 'control out B' to the interface and control log
ic places the appropriate bits on the data out lines. 

7 The 'control in C' signal, sent to the interface, causes 
a feedback test. 

Note: For the 3705-11, every 2.0 microseconds if the 
cycle time is 1.0 microseconds and every 1.8 microseconds 
if the cycle time is 900 nanoseconds. 
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3 

3 
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& 6 The CSB disable latch turns on by executing 
Output X'43' (1 in byte 0, bit 0 and 1 in byte 1, 
bit 6), by an IPL reset, by the control panel Re-

o 

, set pushbutton, or by power on/off reset. When the 
CSB disable latch is on, the data outlines are held off 
while 'control out A' and 'control out B' are sent to 
the interface to reset the hardware latches. A feedback 
test then occurs (See F·530). 

At each scan time, a disable (PCF state F) sends 
'control out A' and 'control out B', to the interface 
with data out lines held off to reset the control 
latches in the LIB. The fall of 'data terminal ready' 
signals the data communications equipment that 
the interface is disabled and for the data communi
cations equipment to terminate that connection. 
A feedback test then occurs. The scanner will not 
finish the disable sequence, set PCF 0, or request a 
L2 interrupt until bit service time. 

& 6 The diagnostic mode latch turns on by executing 
Output X'43' with bits 0.0 and 0.6 set to 1. When 
the diagnostic mode latch is on, the data out lines 

are held off while 'control out A' and 'control out B' are 
sent to the interface to reset the hardware latches. A 
feedback test then occurs. 

0, 
" 

3 

o o • o o o o 

When Output X'43' is executed with the set 
& 6 function on (1 in 0.0) and any 'disable LIB po-

sition 1-6' on (1 in corresponding byte and "bit, 
position), the line 'select LIB reset' is active while 
scanning the interface/autocall lines on the disabled 
LIB. At this time the data out lines are held off 
while 'control out A' and 'control out B' are sent 
to the interface to reset the hardware latches. A 
feedback test then occurs. (See F-530). 

• Two signals are sent from the type 3 scanner to 
the interface without any control signals to gate 
them. These are the 'reset bit service' and 'test data' 
lines. 

The 'reset bit service' line resets the'bit service' 
latch in the interface hardware on the cycle in 
which it is sensed. This notifies the interface 
hardware that the service request has just been 
honored. A feedback check then occurs. 

SCANNER INTERFACE TIMING TO LlBS 

Attachment Base Clock 

Scanner Clock I Rl Ml I W1 I R2 I M21 I 
14 CCU Time .. J .. 

I 
LIB Select/Address Select x x 

Early Sample 

1 
Control In B (every cycle) 

Bit Service Reset ~ 

3 
Control Out A 

4 
Control In A 

6 
Control Out B 

7 
Control In C 

• 

o o 

M22 I 
CSB Time 

o o o o o o 

- When diagnostic wrap mode is used, the scanner 
places the transmitted data vf the diagnostic 
transmit line in a 'test data' latch in the type 3 
scanner hardware. The receive lines sample the 
state of this 'test data' latch and use it as re
ceived data. 

• Bit Overrun Reset 
Grounded in the scanner 

• LIB Active In 
Held at the down level in the scanner 

• Auto Call Present 
Terminated in the scanner but not used. 

I 

M23 I W2 

I~ 
x 

0·, 
"" '/ -

DATA IN/DATA OUT 
LIB INTERFACE, PART 2 F-540 
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LEVEL 2 INTERRUPT 

For use in determining the circuitthat caused a level 2 
interrupt when the state-transfer diagram reference number 
is known. 

II (SDLC + BSC) o (SDLC) 

Xmit State ....- SDLC X ·t T ml a9 r---

A I--
EPCF State 3 

A 
Set EPCF State 0 Set E PCF State 2 

t--

L---- L----

D(BSC) 
TF824 

BSC Xmit ~ 

Tag Time l...- <--r---

EPCF State 5 
A OR Set ICW 0.5 Xmit EOM 

OR 
Set L2 on Fly 

ICWWR 13.0 

Final Stat Eq OLE ITB 
.-- r--_ 

TF484 
L---- TF484 

fJ (SDLC) 

Force SDLC Flag 

EPCF State 6 

Set EPCF 2 or 7 
A t--

D(BSC) 

BSC Tag 

ST E PDF to SDF I nhib Update 
A t--

Timeout 

Receive State 
BSC Rec TF824 

CSB Time D 
A 

Bisync Pwrd Set L2 for NCP Rcv Data 
r--- A 

WR 2.0 LCD Bit 0 
r--

TF806 PCF State 2 Mon DSR 
L..-- A I-- Bisync or SDLC 

WR 13.3 
B3DSR 

Write S OF to PO F 

B Data 3 DSR or DLO 

B Data 2 
OR 

A I--

r----

OR 

L....--

r----

A 

'""---

TF502 r D(BSC) 
Modem Check Set L2 ~ 

PCF State 3 Mon RI-DSR 

LCD State 0 or 8 A 
B3DSR OR 

Lo.---

(Not) B Data 4 R LSD or PWI PCF State 1 Set Mode -----PCF State F Disable A ~ TF502 

r--i-..-

A 
I.......;.... 

TF502 L--

LCD State 3 or B Dial A t---

B Data 1 CTS or ACR PWR 

B Data 2 
OR N 

B Data 6 Diag Mode 

TF502 

I--

f-

0', 
\. I o o o 0," 

L." o o 

LEVEL 2 INTERRUPT F-550 

r---
OR I nterrupt Go 

~~ A 
r---

Gated Bit Svc or I and A Rst 
OR - L---- I---

TF502 
r-"TE401 

L2 Pend or I nt Go 
WR 5.1 L2 Pending A A 

ICW and Array Reset 

OR N 
Output 47 

L-..-

TE401 

PCF State 5 Mon Phase-DSR 

L-
B Data 1 CTS or ACR PWR 

A ~ 

B Data 6 Diag Mode 
OR 

LCD State 3 or B Dial 

(Not) WR 3.0 SDF 0 
~ L..-- A I--

OR OR 
B Data 2 TF502 A L-..-

PCF State 4 Mon Phase 

TF502 

The key symbols on pages F-550 and F-560 indicate the logic circuits that are used for PCF/EPCF state transitions that cause L2 interrupts. 
The charts below summarize these circuits by SO LC/BSC operations and gives the state-transfer diagram reference number (circled number) 
that applies to each key symbol. You can determine which circuit caused the L2 interrupt using the reference number from the diagnostics. 

SDLC Transmit L2 BSC Transmit L2 

0 0 0 S, @ 
fJ (0,e,8 D 0 
II 0,B iii @,G 

m e 
SDLC Receive L2 BSC Receive L2 

m G),B, G fJ e,e,0,e,G,@,@,e,@,G 
1.1 e.0, 8,@,8, 0 GG 1m G,G,@,e,G,G,G,@,e,@ . , 

G,G,e,G),G,@,@,@ 

o (} o o () l"~ ("" ll-\ 
"'-. y ", J) " i () o o () 0', , , o 

o Request 
21nt 

To F-560 

f"". I, 
, ,I" 



o 

.. 

o o o o o 

LEVEL 2 INTERRUPT (PART 2) 

(Not) ICW Test Mode 

(Not) ICW Test Mode 

T2 and SCF Strobe Array 

M22 

PDF Bit 0.5 ORed 

L2 Bid 

o o o o o o 

lew Bit 5.1 (L2 Pending) 

TE401 

From F-550 

L2 Pending or Int Go 

This path sets 5.1 
is a status word is 
detected in the 
array with array 
bit 1.7 on 

SCF Set ICW 5.1 L2 

TF220 

lhi!1I1 II 1111 II ; liS Siiiun.'''A 'A_I.'. 

o o o o 

Active in 
receive mode 
only. 

o o o o • o o o o o o 

L2 Interrupt Set Into the PDF Array 

PCF State 6 In Phase 

WR 13.3 

. EPCF State 3 

Flag and 13.1 

EPCF State 3 

Idle Detect IdleSel L2 

Set EPCF State 0 

EPCF State 0 
EPCF State 6 

WR 13.3 

EPCF State 7 E5 Not 13.0 E6 13.0 

Gated Timeout 

o o o 

This bit can be written 
in the array only when 
in receive mode and 
writing a status word 
in the array. 

o 

Set Array CTL Bit 1.7 L2 

OR 

o o 

F·610 

LEVEL 2 INTERRUPT (PART 2) F-560 



SET/RESET OF lew BITS 13.0, 13.1, 13.6 AND 13.7 

Logic to Set/Reset lew Bit 13.0 (Seq 0) 

Set E:PCF State 3 

WR 14.5 Ack Exp 

Xmit State 

LCD 1 or 9 SOLC 

Set EPCF State 6 

EPCF State 5 

(Not) WR ._'.:..3.'-0 _______ -1 A 

(Not) Transmit and LCD 5 or 0 

PCF State 7 Rcv 

Bisync Pwrd 

Set ICW 16.5 

WR 13.0 Seq 0 

WR 5.4 NRZI 
or Xpar 

(Not) PCF State 7 

(Not) EPCF State 4 

Set EPCF State 2 

Bisync Pwrd 

(Not) EPCF State 3 

LCD 1 or 9 SOLC 

WR 15.4 Status Bit 4 

EPCF State 4 

Tag Time 

PDF Empty and Msg End 

WR 5.4 NRZI or Xpar 

PCF State 9 or B 

Set EPCF State 7 

EPCF State 6 

LCD 1 or.9 SOLC 

Set EPCF State 4 

EPCF State 7 

WR 13.0 Seq 0 

A 

(Not! WR 5.4 

Set EPCF State 5 

EPCF State 2 

Response Two Char End Latch 

Set EPCF State 7 

Bisync Pwrd 

(Not) EPCF State C 

Tag Time 

ROS Red OLE 

A 

A 

A 

A 

A 

OR 

A 

A 

TF802 

OR t--'-------' 
PCF State 7 R,clt 

EPCF State 6 

Tag Time 
A 

(Not) WR 5.4 

ROS OcdSYN 
A 

EPCF State 8 

EPCF State 5 

o () () 

TF802 

o 

(Not) Reset 13.0 

WR 13.0 Seq 0 

CSB Time 

N (Not! Set ICW Bit 13.0 

Tag Time 

Set EPCFState 4 

EPCF State 6 

o 

New ICW Bit 13.0 

Reset 13.0 

0 , 
\ , -- o 

SET/RESET OF lew BtTS 13.0. 13.1.13.&. AN1Dl3'~' 

Logic to Set/Reset lew Bit 13.1 (Seq 1) 

EPCF State 5 

Final Stat EQ OLE ITB A 
Increment CS Msg Count 

LCD 1 or 9 SoLC A 
Bisync Pwrd 

Set EPCF State 5 
CSB Time 

ROS DCD ITB 
A 

OR 

BsC Tag PCF7 EPCF 4 or 8 
New 13.1 CSMC Incremented 

Set 3 Sec Timeout TF803 

(Not! WR 13.1 A 
(Not) Set EPCF 5 

TF803 
WR 13.1 Seq 1 Bisync Pwrd 

Tag Time 

EPCF State 4 

(Nod WR 13.0 

Set EPCF State 2 

Set EPCF 5 

Logic to Set/Reset lew Bits 13~6 and 13.7 (eS MESSAGE COUNT) 

WR 13.7 

Increment CS Msg Count 

WR 13.6 

Oecr Msg Ct 

(Not) Decrement CS Msg Count 

(Not) Increment CS Msg Count 

New ICW 14.2 on Overrun 

PCF State 7 Rev 

Set EPCF State 3 

WR 13.7 

Increment CS Msg Count 

(Notl WR 13.7 

DecrMsg Ct 

Write Byte 13 

Xmit State 

o o 

A 

A 

A OR~----------------------~ 
New ICW 13.6 CS Msg Cnt 0, 

A 

A 
OR 

A 

o 

TF801 

New 13.1 CSMC Incremented 

o () i0 
\( jv 

NeVIl ICW' Bit 1 3.t Seq 1 

j 
R'eset lew 13·. t 

New ICW 13.7 CS Msg Cnt 1 

,A ",-y 

F-570' 
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CHANGING PCF STATES 
UCh PCF St t 4 

D 
ange to a e PCF State 2 Man R DS 

II Change to PCF State 5 B3 DSR Set PCF State 4 
A II Change to PCF State 6 Bisync or SDLC 

II Change to PCF State 7 TF502 

II Change to PCF State 9 or B fJ 
(Not) PCF 5 r---

Bisync ~ Set PCF 5 
A 1 ROS DcdSYN Set EPCF 0 

A 

W-~ PCF State 4 Mon Phase 
OR L- (Not) WR 5.6 

II WR 2.4 PCF Bit 0 
A r--- A II 

(Not) ICW and Array Reset r-- New PCF Bit 0 PCF States 4 or 5 Flag SDLC Flag Detect 
OR CSB Time A 

L OR t- Set 4,5,6 (Not) Set PCF State 0 A 

U TF505 
TF503 "---

A LCD State 3 or B Dial Set PCF 6 OR N TF505 
PCF State 5 Mon Phase DSR 

(Not) B Data 2 
A 

Dial Set PCF State 4 
PCF State 7 RCV PCF State 8 Xmit Init TF505 ---LCD 1 or 9 SDLC TF502 A r- A I----

SDLC Flag Detect r-- LCD 1 or 9 SDLC New PCF Bit 1 
OR 

EPCF State 4 PCF States 4 or 5 Flag 
A 

~U 
A t"-

WR 5.6 0 iag Mode 1 WR2.5 PCF Bit 1 (Not) Tag TF505 L TF504 
....-- '--- CSB Time ~ 

~'----

A 
WR 13.0 Seq 0 

EPCF State 7 OR r- ROS DcdSYN A A 
r-- (NotllCW and Array Reset 

- Bisync ~ A r---
New PCF Bit 2 ,--

TF505 OR - TF503 PCF State 5 Mon Phase-DSR TF504 a I 0...--

A A - I U TF505 
r-- EPCF State 1 WR 2.6 PCF Bit 2 EPCF State 5 I.......----- OR 

L Set PCF 7 (Not) WR13.0 OR A 
Tag Time A 

Q SetPCF5 

I--
TF505 ----Tag Time 

A (Not) PCF 5 and SYN Dcd r---
t--- TF504 r---(Not) SDLC Abort 

EPCF State 4 
TF504 

L A 
New PCF Bit 3 Abort Detect OR OR 

A '----
WR 13.1 Seq 1 

A 
[ TF505 ~~UTF505 L WR 2.7 PCF Bit 3 

A t- Il "---

EPCF State 3 
LCD 1 or 9 SDLC ,...--- Set 9 or B 

B Data 1 CTS or ACR 
L..---

PCF State 6 in Phase 
A (Nod LCD State 3 or B Dial A 

Set PCF State 9 or B 

WR 13.3 Seq 2 A OR t-- PCF State 8 or A 
TF504 

Tag Time r--- EPCF State 4 r---"' 

TF504 
A A ~ 

(Not) SDLC Abort (Notl WR 13.0 

'--- L....-

(Not) WR .13 .. 1 Seq 1 A ~ 

rn- A 

SDLe Flag Detect 
A 

L....--

CHA.NG~NG PCF STATES 

;i 'iill:::: iii iiiLl a::;::$21:au::" &$14"': a.4 I: I : II I Iii iii:UAiiU hZ ••• • , . 
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CHANGING EPCF STATES 

Set EPCF State 4 

(Notl PDF Empty 

(Not) 13,0 SOLC Xmit Tag 

(Not) WR 15.7 Status Bit 7 

Oed Init Stat SOH +STX 

WR 2.0 LCD Bit 0 

Not 13.0BSC Xmit Tag 

SOH or STX 

(Not) WR 15.7 Status Bit 7 

EP Not 13.0 BSC Xmit Tag 

Not Flag or Abort Detect 

(Not) WR 13.0 Seq 0 

BSC XmitTag 

WR 13.1 Seq 1 

WR 13.2 Seq 2 

BSC Ree 

(Not) WR 13.0 Seq 0 

Not Timeout BSC Rec Tag 

WR 13.0 Seq 0 

(Not) ITB ETX ENQSYN 

o 0,'", . jl 

Not 13.0 BSC Xmit Tag 

EPCFState8 

o o 

(Not) Timeout BSC Ree T,~ I.lA 

SOH or STX LJI-· ___ .....::.E:..:PC~F~St:::a::.:te:...1:..:S::::e:.:.t..:::.4 
TF323 

EPCF State 2 Set 4 

EPCF State 1 Set 4 OR EPCF State 3 Set 4 

TF323 

EPCF State 5 Set 4 

EPCF State 6 Set 4 

TF323 

EPCF State 8 Set 5 

EPCF State 8 Set 4 or 5 

o o o 

Set EPCF State 5 

(Nat) EPCF 2 Xmit Set 4 

(Not) EPCF State 2 Set 3 L2 

Nat 13.0 BSC Xmit Tag 

PCF State 7 Rev 

SO LC F lag Detect 

BSC Xmit Tag 
ITB ETX ETB ENQ 

(Not) WR 5.4 NRZI or Xpar 

A 

SOLC Flag Detect 

WR".'''''' ~ 
Nat 13.0 SOLC Rac T~ A 

PDF Empty and Msg End 

Not 13.0 BSC Xmit Tag A 

Not Timeout BSC Rac Tag 

Char Oed Bit 0 Latched A OR 

SOLC Ree 

WR 13.3 Seq 2 A 

PDF Empty and Msg End 

Not 13.0 SDLC Xmit Tag 

(Not) LCD State 5 or 0 

Not 13.0 BSC Xmit Tag 

Final Status ETB or ETX 
(Not) WR 13.1 Seq 1 

CCC 19 (See Note) 

,BSC RecTag 

o ,(~ 
Y~y/' 

Not 13.0 BSC Xmit Tag 

ROS Oed ENO 

Allow EPCF 2 Set 5 

ROS Oed OLE 

Not Timeout BSC Ree Tag 

Not 13.0 BSC Xmit Tag 

Not Timeout BSC Rac Tag 

EPCF State a 
WR 13.0 Seq 0 

Char Ocd Bit 0 Latched 

Not 13.0 BSC Rae Tag 

!(),\ 
~); 

TF324 

TFJ24 

r---

A 

'---
TF324 

OR 

TF325 

EPCF State 2 Set 5 L 1 

E PCF State 2 Set 5 L2 

EPCF State 3 Set 5 

EPCF State 8 Set 5 

EPCF State 4 Set 5 

Set EPCF State 6 

E4 Set 5 or E4 Set 6 

EPCF State 4 Set 6 

EPCF State 5 Set 6 

"(~.,, 

, ·1 
)1' 

.r~ 
! n 

"-.. ,).v 

Set EPCF States 7 and 8 

(Not) Final Status ETB or ETX 

Not 13.0 BSC Xmit Tag 

(Not) WR 13.1 Seq 1 

Not 13.0 SOLC Xmit Tag 

(Not) WR 15.5 Status Bit 5 

Gated Timeout 
Not 13.0 BSC Xmit Tag 

WR 6.6 Data Chain 

INot) WR Byte Ct Is 0 

Array Empty Not Updated 

Set EPCF State C 

SOLC Xmit Tag 

SDLC Abort 
OR 

TF325 

OR 
Not 13.0 and BSC Xmit 

TF325 

Xmit Sta,te .---

PDF Empty and Msg End 

Tag Time A 

EPCF 24 C Allow Set 7 

I..-
TF325 

CHANGING EPCF STATES 

EPCF State 2 or 5 Set 7 

EPCF State 6 Set 7 

EPCF State 6 Set 16.5 16.7 

EPCF State 2+4+C Set 7 

EPCF State 4 
Set 8 

Set PCF State 9 or B 

~s~et~p~C~F_7~ ______________ ~~----------------~~~ ___________ S~et~E~p~C~F_S~t~at~e~C 
WR5.6 U 

Note: eec 19 is active for these characters: 

ACK, WACK, RVI, NAK, STiK. DISC, ENO 

or EDT. 

TF505 

\!(t 
·t p 

F-590 

f"lt,. t1~ 
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0 0 0 0 0 0 0 

CHANGING EPCF STATES (PART 2) 

Set EPCF State 0 

BSC Rec 

Gated Timeout 
A ~ 

WR 13.2 RTS Control 

EPCF State 7 
A 

Xmit End 

L 
A r--

(Not) Clear To Send 

4 Bit Pad Detect 

EPCF State 8 
A 

(Not) WR 13.0 Seq 0 

SOLC Idle Detect 

13.0 SSC Rec Tag 

(Not) SYN Decoded 
A 

A t--

EPCF State 1 I 
LCD State 3 or S Dial 

Xmit End A 

PCF State 6 I n Phase 

SOLC Abort 
A -

(Not) WR 13.1 Seq 1 

WR 13.0 Seq 0 

WR 13.3 Seq 2 

SSC Rec A 

EPCF State 8 

.L-_I,ll"" .• ~ . .l1L~1ll~""_I._,.U __ lL_J.:I_'......lI.....I! .. JilLL • , 

0 0 0 0 0 0 0 0 0 

Set EPC F State 1 

SOLC Flag Detect 

New ICW 16.4 

(Not) WR 13.1 Seq 1 

Not 13.0 SOLC Ree Tag 

EPCF State 4 

r-- ROS 0 dSYN e 

SSC Rec 

OR t-- SOLC Flag Detect 

(Not) WR 5.6 Oiag Mode 1 
,.---

T'F'32O SOLC Xmit Tag 

(Not) WR 5.7 Ext Clk 

PCF State 9 or S 

Not 13.0 SSC Xmit Tag 
, 

~ 

Set New EPCF State 0 
OR 

Set EPCF State 2 

.-- Not 13.0 SSC Xmit Tag 

TF320 

WR 5.7 Ext Clock 

r---

SOLC Xmit Tag 

OR -

,.---

TF320 (Not) CCC 29 (See Note 3) 

Not 13.0 SSC Ree Tag 

EP Not 13.0 SSC Xmit Tag 

(Not) OLE SOH STX 

(Not) CCC 8 (See Note 1) 

BSC Ree Tag 

EP Not 13.0 SSC Xmit Tag 

WR 15.7 Status Bit 7 

SOH orSTX 

Not 13.0 and SOLC Xmit 

(Not) WR 15.7 Status Bit 7 

~....!. .. _,_'". ____ ._:.!J....!._,._" ••• ,,~,~ 

0 0 0 0 0 0 0 

A 
Set EPCF State 1 

OR 
A 

A 

I--

A 

t-- OR 
EPCF State 0 Set 1 

A 

Lr--- '---

A 
m21 ----

A EPCF State 0 Set 2 
OR 

TF322 

EPCF State 1 Set 2 

TF322 

TF323 

EPCF State 3 Set 2 
OR 

TF322 

13.0 BSC Ree Tag 
EPCF State 5 Set 2 

(Not) CCC 14 (See Note 2) 

TF322 

EPCF State 6 Set 2 

TF322 

0 0 0 0 0 0 

Set E PC F State 3 

Not 13.0 BSC RecTag 

ROS Ocd OLE 
A 

TF321 

.......... 

Not 13.0 BSC Xmit Tag 
A 

Not EP Not 13.0 Xmit Tag 

(Not) WR 15.7 Status Sit 7 

OLE STX Decode Latch 
A 

TF321 

SOLC Abort 

WR 13.1 Seq 1 
A rt 

SOLC Xmit Tag 
OR 

PDF Empty Not Msg End 
A 

TF321 

Notes: 
1. CCC 8-DLE, ACK, WACK, RVI, SOH, STX, NAK, STIK, 

DISC, ENQ, or EOT. 

0 0 0 

EPCF State 1 Set 3 

EPCF State 2 Set 3 L 1 

EPCF State 2 Set 3 L2 

EPCF State 4 Set 3 

2. CCC 14-DLE, ACK, WACK,RVI, NAK, STIK, DISC, ENQ, 
or EOT. 

3. CCC 29-ENQ, SYN, DLE, EOT, SOH, STX,or NAK. 

CHANGING EPCF STATES (PART 2) 

'-' ... _ • ...J....:~·~· __ ·,_O,_.:.....l.·_,._ 

0 0 

F-600 
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SET OF lew BITS 0.1-0.5 (SCF BITS 1-5) 

WR 0.1 Sen, Req 

Set L2 Bid 

SCF Ctl Reg Array Bit 10 

New SCF2 lew 0.2 

New SCFO ICW 0.0 

New SCF3 lew 0.3 
New lew 14.1 
New ICW 14.3 OR 

New lew 14.4 
New lew 14.6 

New lew 14.7 

TF221 

Compare Equal 

WR 12.0 Counted 

1 OE 
WR 12.4 Counted 

TE346 
M22M23 

TO 

M21M22 

SOLC Xmit Tag 

EPCF State 3 

'(Not) WR 2.0 LCD Bit 0 (NCP) 

SSC Xmit Tag 
PDF Empty Not Msg End 

Xmit State 

Tag Time 

EPCF State C 

Array Empty Not Updated 

Xmit State 
Tag Time 

EPCF State 5 

WR 15.4 Status Bit 4 

WR 13.1 Sea 1 

(Not) ICW WR 5.4 
(Not Xparent) 

ICW Bit 0.1 (Service Request) 

CSB TimePwr 

(Not) ICW and Array Reset New SCF 1 ICW 0.1 

Output 44 

(Not) ICW Test Mode 

lew Bit 0.2 (Overrun!Underrun) 

Full 

Array Full 
Overrun (Not) Outreg A.2 Output 44 r--r--

A 
New ICW 0.2 Overrun .--- I Not Equal Write Array Gate lA FL WR 0.2 OverlUnderrun 

(Not) Test Mod' 
A 

A 

I 
Gate Overrun 1 OR CSB Time Pwr I-- OR 

Set 0.2 From Array (Not Used) 

R 1 or R2M21 T: 
Set 0.2 Underrun Direct T A 

r--r- TFm 
r-I......I...-

'TE46 TF221 

A 

L I-- OR I-

A 

~ho 

.--r--
A 

L -
Underrun-Oetected on transmit operations only. 

A Overrun-Detected on receive operations only. 

L ~ 
For CS pointer and PDF pointer timings, see the 
following pages: 

A Transmit-F·370 F·380 

OR 
Receive-F·460 , 

f--

A 

~ 

1..-1...... 
TF484 

New SCF2 
ICWO.2 

~~, rt'~, {ll .4f'", "':'-""-;" f"'t\ ("~ (1('"), f').· (f» ·f·~' f~ 11' . , I ' 

: I, \1./ 
.. . I;. 

~ 
, . 

~-' 
\~I 1 _ // _pi "'- _/ "" ./ _ • .> 

'''l y' \ ... r .Ji / 
~. -": 

C I(~\ 
(\~l J../: )/ 

Bisync or SDLC 

(PCF States 5 thru E) 

(Not) B Data 3 OSR or DLO 

Xmit State 

(Not) B Data 1 CTS or ACR Pwr 

(Not! Xmit Init 

(Not) Set PCF State 5 

WR 0.4 Not L2 Bid 

CSB Time Pwr 

Xmit State 

Set EPCF State 0 

BSC Xmit 
Tag Time 

TF506 

SET OF ICWBITSO.1-0.5 (SCF BITS 1-5) 

lew Bit 0.3 (Modem Check) 

(Not) Dutreg Bus A.3 

Modem Check (Not) Test Mode 

WR 0.3 Modem Chk 

TF221 

An Output X'44' instruction with bit 0.3 
set to 1 resets the modem check 

lew Bit 0.4 (Not L2 Bid) 

(Not) Set L2 Bid 

Output 44 

(Not) Test Mode 

!EW and Array Reset 

lew Bit 0.5 (End of Message) 

(Not) Outreg A.5 

Modem 
Check 

TF221 

TF221 

EOM 

F-610 

New ICW 4 ICW 0.4 

EPCF State 5 (Not) Test Mode 
ICWWR 130 

A OR~ ____ ~_t_'_C_W __ 0_.5_X_m __ 't_E_O_M ________ ~ 

Final State Eq OLE ITB 
Farce SOLC Flag 

EPCF State 6 

~t EPCF State 2 ar 7 

TF484 

Gate Array Crl Bits To ICW 

~t ICW 0.5 From Array 

(Array Bit 1.4) 

F·391 
Gate Ctl To Array Inbus 

F-560 
Set Array erl Bit 1.7 

(Set level 2 in array) 

f'~ {'~\ ( . 

.. I 
I ., "'_./ ~./ 

(f 
\l.. 

WR 0,5 EOM 

TF805 

'.'", 

Array Bus In Bit 1.4 

(EDM 

<,""" {~ I,"~ , .. 
'\ .... r "'-j/ 

TF221 

Setting EOM in the Array 

.If "II" i("\I, 
' , 

~ 'J!. 

• The type 3 scanner writes the EOM intp the 
array whenever L2 interrupt is written into 
the array (see F ·560). 

• The type 3 scanner writes the EOM into the 
array when in receive mode. 

rf'\ ('" . " 
• I 

\.t. / ./ 

If"'>;" ('~ jl 1 \ 
.• --" 
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GENERATION OF LAST LINE STATE AND GATED TIMEOUT 

(lew BIT 4.5) 

Bisync Pwrd 
Tag Time 

BSC EPCF 4 Not 13.0 
A EPCF State 4 

(Not) WR 13.0 

TF803 

Array Entry Not Updated 
PDF Empty and Msg End A Wr Byte Ct Is 0 A N 

(Not) WR 6.6 Data Chain I--- OR 
TF800 PCF,State 7 Rec A 

TF326 

TF805 

EPCF State 4 
WR 4.4 Counter 1 

OE 
WR 4.3 Counter 2 EPCF State 8 OE 

EPCF State 2 WR 4.2 Counter 4 
TF805 WR 5.0 Cou nter 8 

TF805 

Forces Last Line State :.. 
to '1' on Turnaround From ~\; 
Transmit to Receive Wi!!:>. 

"\!(~ (Not) WR 5.4 NRZI or Xpar 
Xmit Mark 

Set EPCF State 0 Rec Mark 

Xmit State 
A 

Set ICW Bit 4.5 

LCD 1 or 9 SDLC 

TF821 

WR 4.5 Last Ln State 

Step (Ones) Counter 

_ • ..!..1 • .J..i ,I ~'~, '~. '..LL-.~, ~'~. __ !_L_...L_..i.J_ ..... ,~ __ ~_--'-~-'J.'"-~-'---.L..""'--'-~ __ ---'---' ___ -'-'--~ ___ ._. __ ~J._~ •. _. ___ .• " ••• ________ ..•...• __ _ 

o o o o 000 

BSC Tag 
A 

A 
Timeout 

TF605 
TF605 

WR 4.7 Counter 16 
A 

TF605 

OR 

LCD 1 or 9 SDLC A 

TF602 TF602 

OE Bisync Pwrd 
A 

TF602 
Gated Bit SVC or I And A Rst 

TF602 

o o o 

A 

TF805 

.---
ICW And Array Reset 

OR 

""'--
TF602 

o 000 o o 

Gated Timeout 
'F F-392 

New Last Line State 

GENERATION OF LAST LINE STATE 
AND GATED TIMEOUT 

o 

F .. 620 



BISYNC TIMEOUT COUNTER AND SDLC ONES COUNTER (Not) CCU Time 

(Not) ICW And Array Reset 

---.r OR 0 (Not) Inhibit Zero Insert 

WR 13.0 Seq 0 
TF603 

PCF State E Xmit Cant A 

L - OR A 

PCF State E Set L2 A - Set 1 Sec Time Out 
OR 

A OR -
TF813 Set 3 Sec Time Out 

roo--

BSC Xmit Tag TF813 TF603 

Set EPCF State 4 

WR 13.1 Seq 1 

Set EPCF State 8 
A 

R2M21 EPCF State 8 -
(Not) DLE OR Set ICW In Cntr A A A TO 
Set New EPCF State L - OR (Not) Tieup 

TF813 
A TF605 

~ 

BSC Rec M22M23 -TF813 
(Not) EPCF State C 

A (Not) WR 16.4 EPCF Bit 0 11 
A (Not) I CW WR 16.5 

A 

·';';';;f{:r)/r!i!i!gf!~JJJ.~~:~e!i;~~u1t b~ ~PgrF3 
TF605 -Syn Decode 

'---TF605 
TF813 

WR Count 
LCD 1 Or 9 SDLC IsX1111 

Tag Time II ICW Count Not Zero A 

A BSC Tag I--
OR 

Step Count 
Bisync Pwrd (Not) Time Out A 

TF602 Dr-
TF602 II (Not) WR 4.5 Last I n State 

A (Not) Counter Control 
2 

TF602 

Output 77 
S nc Output 77 

W2R1T3 A A FL FL 
Outbus 1.1 

R1 
TE505 TE505 

CCUTime TE505 W1R2TO TE505 

A 
OR 

OR 

TE505 TE505 
TE505 

,r~ /f"l\ ifl~, /;('''', / '" rr--" l ';\ ;(~. (r-...... (f~ l --", ((1' 
\t..~ \~~~\ ~c / '-'. ;;. p \: ~ "- ./ \~,---j/ *,,1 " " ./ .J.' 

A N 
Gate New Count 

OR 
TF600 ,---TF603 

(Not Set 1 Sec Time Out and Not Set 3 Sec Time Out) TF603 

(Set 1 Sec Time Out Or Set 3 Sec Time Out) 

Q 

WR 4.4 Counter 1 
Counter 

WR 4.3 Counter 2 

WR 4.2 Counter 4 

WR 5.0 Counter 8 

A +1 

TF603 

A -1 

TF603 
TF603 

A 
Complement Counter 16 

TF603 

(Not) Rec Or Xmit SOLC 0 

(Not) WR 4.7 
Counter 16 

Complement OE 
N 

Counter Bit 16 

TF600 
TF603 

(Not) Set 3 Sec Time Out 

Bisync Pwrd 

Set 1 Sec Time Out 

This Flip Flop Will Change 
State Each Time the Program 
Resets the Level 3 Timer 

SSC Timer Control 
A FF 

TE505 

TE505 
WR 5.4 NRZI Or Xpar 

A 

Power On Reset 

WR 12.4 PDF Adr 8 

rf~\ ~.~\ ",:'"'-~ 4'~'). n ~."" 
" 

' ,\ 

'''i._./ ',,- '!l.._f \\.P ./ ',,- / 

II 

BISYNC TIMEOUT COUNTER AND 
SOLC ONES COUNTER F-630 

Rec Or Xmit SOLC 0 

L 

A 

~ 

TF603 

L-

A 

.--
TF603 

A 
~ 

TF603 r---

A 
~ 

TF603 1 

A 

-
TF603 

A 

TF605 

A 

TF605 

ff~ !', "r"..,. 
", I' 

\j[ .. >' ''«.--"/ 

OR 
New Ctr 1 ICW 4.4 

TF603 

OR 
New Ctr 2 ICW 4.3 

TF603 

OR 
New Ctr 4 I CW 4.2 

TF603 

New Ctr 8 ICW 5.0 
A 

TF603 

A I---

OR 
New Ctr 8 ICW 4.7 

TF603 r--

Ctr 1 
Ctr 2 
Ctr 4 
Ctr 8 
Ctr 16 

TF603 

1 Sec 

o 
1 
1 
o 
1 

3 Sec 

o 
1 
o 
o 
o 

The type 3 scanner uses this gate 
to increment the count every eighth 
character that is transmitted in 
transparency with business machine 
clocking. 

Counter Control 

TF605 

;r'~\ ~, /f~, 

'. ;/ ./ 

/f 
I 
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BISYNC TIMEOUT COUNTER AND SDLC ONES COUNTER (PART 2) 

SOLC Ones Counter 

The SDLC ones counter is used to count received or transmitted 
one bits (marks). During a power-on reset or scanner disable 
D ' the ones counter is forced to zero. The counter will re-
main at zero until a zero bit (space) is transmitted or received 
(count equals zero inhibits stepping the counter" fJ ). The 
first zero bit (space) received or transmitted forces counter bit 
1 on D . The counter then increments once for each one 
bit (mark) transmitted or received. When a zero bit (space) is 
transmitted or received, the counter is reset to a count of one. 

In transmit mode, if a character or character string contain
ing five or more consecutive one bits (not a flag, abort or idle) 
is to be transmitted, a zero bit is inserted after the fifth one 
bit and the counter is reset to one. 

In receive mode, if a character or character string containing 
five consecutive one bits followed by a zero bit is received, the 
zero bit is stripped from the accumulated SDF character and 
the counter is reset to a count of 1. 

Bisync Timeout Counter 

The bisync timeout counter, which is the same hardware as the 
SD LG ones counter, is used to generate a one-second timeout 
in transmit mode (for SYN insertion) and a three-second time
out in receive mode (SYN not received after establishing char

acter phase or three seconds of continuous SYNs). The 
counter is reset to its initial count after receiving,or trans
mitting a SYN, if not in EPCF state 8(D LE SYN:in trans
parent mode). The count is also initialized when leaving 
EPCF state 8. 

The counter is incremented II by the state of a 'reset 
level 3 interrupt timer' flip-flop and ICW work register 4.5 
(last line state/bisynctimer control). The level 3 flip-flop II 
isinitially reset to zero and ICW work register4.~ is set to one. 
Each time the program does an Output X'77' to reset the level 
3 timer interrupt (approximately every 100 milliseconds), the 
flip-flop will change state. If the line is not in transparent trans
mit mode with internal clocking, the state of the :flip-flop is 
compared with ICW work register 4.5. If the comparison is 
not equal at tag time, the counter is incremented m and the 
state of ICW work register 4.5 is complemented. The counter 
is incremented until the count is all ones (timeou~). Any 
further change to the counter is inhibited until a set one-second 
orthree-second timeout signal is generated. I 

If the bisync line is in transmit transparent mode and uses 
internal modem clocking, characters transmitted are counted 
to generate two SYN characters every 56to 84 characters. 
The counter in this case is incremented each time ICW work 
register 12.4 (PDF address bit 8) changes state. 

-,.-"-~----.- - , .. ,,,."'-'--,------

000000000000 oooc 

BISYNC TIMEOUT COUNTER AND SOLC ONES COUNTER (PART 2) F-640· 
as 
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I SCANNER LEVEL 1 INTERRUPTS 

Pri Reg 00 Available 
Pri Reg 01 Available 
Pri Reg 02 Available 
Pri Reg 03 Available 
Pri Reg Available Parity 

(Error) 
ODD ~--------------.~T~2~~~ 

M23 

TE265 

Force Error D ~ 
-;...;..;..-~-------...... ~ 

1st 3 (Libs) 
Line Select 1, 2,4, 8 TE542, TE030 

Line Adbus Bit P 
Tie Up 

R1 

OR 
R2 T2 

TE503 

(Error) 
ODD t----------~~--~ 

Sample Line Adbus Parity 

TE545 

A 

TE503 

A 

TE265 

A 

TE545 

Sample 
7.G~at=e~l~n~pu~t~D~a~t=a~0~n~l~n~b=us~(T~D~O~2~O~) _____ -----------r----, Inbus 
(Not) Input 4D (TE501) A I Parity 

SCANNER LEVEL 1 INTERRUPTS (PART 2) 

Priority Available Check _ 

OR 
I-------r-.r----, Priority Reg Err()r 
~ ____ ~I A FL ~--~~--~----~~-------------------------------------------r---, 

"'---2 A 
-

OR 
Dot 

Inbus1.1 

TE703 

f;\----. 
~ TE703 

(Not) CSB Disable TE707 

Line Adbus Parity Error _--_ 

OR t---------11 A 
L--. 

FL 

2 J------1 

TE703 10------.. 
~ TE703 

Input 46 (TE501) 

Line Adbus Error 

PDF1.P To I nbus 1.P (TF446) 
OR 
Dot 

ICW 7.P g.P To Inbus 1.P (TE214) 

ICW 15.P 16.P To Inbus 1.P (TF214) 

ICW 5.P 11.P To Inbus 1.P (TF314) 

ICW 3.P 13.P To Inbus 1.P (TF404) 

CS Data I nbus 1.P (TE243) 

TE263 

LBF-670 TE705 

Input 43 

-
A 

. L..[V F-670 
~---TE705 

~~~-~~--~I-.A-w-F-L~ 
I nreg . Error 

-'----' 
TE703 

TE703 

Adapter Inreg Error 

T3 

OR 

A 
I--

'--_...I 
I ~ TE705 
~F-670 

Output 43 

-~-... 

-

TE261 

OR 
Dot 

----...I 

-

-

TE261 

OR 
Dot 

TE261 

Inbus 1.3 

Inbus 0.7· 

~~---1L-__ ~ L1 

F-650 

(Not) 1-0 Addr Bit 4 -U TE263 
OE 

TE263· 

M 1 A ~ ,..;O::.;u:.:t:..:R..:,:e::,::g:.,.1:.:..5:...r ____ -, Reset 

TE700 ....--.... A --....;.;.;+~ 

,4"'~, 

,--.yl 

(Not) 1-0 Addr Bit 5 

(Not) Decode 4X 

C.S. Interlock 
(TD026) 

Gate CS Address 
To Adbus (TE240) 

Gate CSB Data 
To Inbus (TD026) 

o ( •... "'" ii, I, 

._1 

A 

A rt-...-----. 
.. T~E ... 5-0-3-' 

FL 

TE241 

o 

OR I---

TE503 

A 
Gate CS Parity 

tf~\ 
~./ 

OR I---

r-'--_ .... 
TE263 

r---- '--_-' 
TE263 

It,(~. 1 
{j n·,·, 

I ! 

",j/ 
l~ 
I"~ ! 
\'\." ;/ 

14 ""\ 
\" / 

Out Reg 4.1 

~~\ 
!. I 

\" / C' 
'/ 

A 

TE700 

tI~ 
t : 
I", j' 

TE700' 

F-660 
F-670 

If""),., 
. I 
\. / 

{-
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I SCANNER LEVEL 1 INTERRUPTS (PART 2) 

(Not) CCU Time 

Write PDF to SOF M1 Or M2 R1 Or R2M21 

LCD State 3 or B 0 ial L-A (Not) ICW And Array Reset Strobe Array W.R. A 
ICW And Array Reset OR 

Stat + Ctl + SOF + PDF 

·CCU Time 

i...-.

TE344 

Fetch Buffer Gated (TC400) 

Byte 0 

~ 

r--,-~_.......J 
TE344 

L..-~~ 
. A N 

Receive. State 

Outbus 0.0-0.7 
ODD I--__ --Ir----

~------------~ 

Outbus 1 .0-1 .7 

~ 

Byte 1 
Par Chk .....--

ODD I---

Sample Output Data (TD020) 

OR 

TE520 

L.----

Strobe CS Data Byte 1 I---
....-- (Not) Xmit State A 

TE344 (Not) Array Empty Raw 

A 
OR 

TE346 

T2 

Strobe PDF Cntr Reg A 
M23T2 t-- OR 
~P~D~F~S~k~ip~A~ft-e-r~IT~B~~ A 

TE345 

Tie Up 

A 
FL A Outreg Data P Chk N ..... _____ • 

OR 

CSB Select 1 (T0030) r----

A

' I TE500 

1-0 Reg Addr Bits U 
1 ·2·3" . Pchk 

CS Data On Outbus 

"-L-_~ 
TE520 

Page of SY27-0107-6 As Updated 2 April 1980 By TNL: SY27-1249 

T3 

TE703 

Inhibit Error Reg 

~A 
Array Check 

Array 
Force Error A Check ..---

OR FL A I-- OR Inbus 0.6 
L.-

Strobe Array Parity Sample Array Parity Error 0 Oot 
FF r-- -'---OR 

PDF Array 

• 
~! 
p,o.51 1.7 

i PDF WR i 
ITF443 

L..--

Force Error C 

C 
TE701 

~ TE701 R 

r-- R F-650~ 
TE701 

Input 42 

Reset L 1 Errors 
....--

... ODD i----

i...-.-

TF443 
(Not) CSB Disable Input 43 

CSB SAR Even Parity ~ 
..--

A ..... -------~ 
Address 
Exception 

OR .... --+_ ... 1 A FL --Force Error B 

-
OR ---

TE703 -TE703 

TE705 

B F-670 

~ -..---
I-..... -.f--I 

I--- OR 
A Dot 

inbus 1.5 

II--- i....- - i....-

TE705 TE261 

C F-670 

eSB CS Adr Check r--- ~ ________ ~ __ ~r--- Sar Even Parity 

C.S. Interlock 
Go Internal 

Gate CS Address to Adbus 1 A FL 
.~ 

TE703 

_C_S_B_B_a_d_C_S __ O_a_ta_(;..,.i n_b_u_s;..,.l ------4..--

Force Error 0 r---

OR' 

---TE703 

OE r(inbUS) L..---

TE703 

A 
A 

~ 
,...-- --

1--4~4---I OR Inbus 1.6 
A ~ Dot 

OR ..... --fo-~I A F L --
I.--L.....- -""--

TE705 TE261 

Force Error 0 TE703 

0 F-670 

'--- CS Parity Error 
Go Internal ..-- ..-- -~ OR I A FL OR Inbus 1.4 

A A I---
Dot 

~ 
TE703 I~ -----TE705 TE261 

TE703 

E F-670 

Outbus 

~ __ ~ ______________________________ ~_~~.-----~~E~r~ro~r~~~~ _-----

(Not) Go Internal 1 ~ FL A ~ OR 1nbus 1.2 
Dot 

1.0........ -I..--

TE705 TE261 

TE703 

F F-670 

SCANNER LEVEL 1 INTERRUPTS (PART 2) F-660 
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ISCANNER LEVEL 1 INTERRUPTS (PART 3) 
Input 43 - . 

Input 42 

--
r---- _r---

J A FL 
Inbus 1.7 

W r--- OR - A 

..... i..-.--
Dot - ----

r--- -----JA FL 

~ Lt~ 
Inbus 1.0 

.7,O.P Work Reg 0-7, P Odd Parity Check r---- -.- Byte 0 (TF202) Parity Check (TF202) OR Err 0 
Dot -- r---- -.....--Byte 14 (TF203) Parity Check (TF203) 

I----- J A FL U OR InbusO.O 
A I---- Byte 2 (TF302) Parity Check (TF302) OR Err 1 Force ~ ......--- Dot -.- Byte 10 (TF303) Parity Check (TF303) pot Error '""-- ----

I--- AorC :- Byte 3 (TF402) Parity Check (TF402) 

~~ OR Err 2 OR Inbus 0.1 J A FL U ~~ Dot :- Byte 13 (TF403) Parity Check (TF403) Dot '--
I----- Byte 4 (TF412) Parity Check (TF412) Err 3 -OR 

Dot :- Byte 12 (TF413) Parity Check (TF413) OR 

U 0-§ InbusO.2 
IA FL I----- Dot :- Byte S (TF312) Parity Check (TF312) Err 4 TE701 '--

OR 

:- Byte 11 (TF313) Parity Check (TF313) Dot r---- -~ 
~ 

U 
OR InbusO.3 :- Byte 6 (TF202) Parity Check (TF202) Err S IA 

A t--
Dot OR FL ....---- -~ :- Byte 8 (TE208) Parity Check (TE208) Dot - . '""--

I-----:- Byte 7 (TE212) (TE212) ~ _r---Parity Check OR Err 6 
OR Inbus 0.4 

Dot A I--
Dot :- Byte 9 (TE213) Parity Check (TE213) IA FL ~ 

~ 
"-- ---- -----:- Byte 15 (TF212) Parity Check (TF212) OR Err 7 - --Dot :- Byte 16 (TF213) Parity Check (TF213) OR InbusO.S - A r--- Dot 
IA FL """'-- -

R1 

~R~2~ __ ~ __ ~~~----~ 
TES03 

"-- TE705 "'ffi6o (Not) CSB _ Error Set r---- Disabled - Level 1 I nterrup 
1 ICW Sel Libs 1 Thru 4 r-- Sample Work A 

Work Reg Check 0 BO or 14 CBAR Lib 2 Reg Parity r--
Select 3 OR A TE701 

Work Reg Check 1 B2 or 10 -- Logic 4 A 

TES44 
M1 -UTI503 Work Reg Check 2 B3 or 13 

TE544 r--Lo.-
TES44 

OE TE701 Work Reg Check 3 B4 or 12 
M21 

Work Reg Check 4 BS or 11 
CSB 
~ ~ 

BAR Reset L 1 Error Work Reg Check S B6 or 8 , F-650 A 
Work Reg Check 6 B7 or 9 I nhibits setting of the error 

TE541 register when the scanner is 

~ 
Work Reg Check 7 B15 or 16 

disabled, or when disabled 
F-660@ 

Array Check 
Lib is scanned, or when Lib S 

Address Exception 
or 6 is scanned. ) F-660 C 

F-660~ SAR Even Parity OR 

CS Parity Error 
F-660 E 

F-6608 Outbus Error 

Priority Reg Error 
F-650 G 

F-6S0@ 
Line Adbus Error 

F-6S0 
Inreg Error 

I 
Lib Select Error (TE702) 

Lib 1 Bit Clock Error (TE702) 

Lib 2 Bit Clock Error (TE702) 

Lib 3 Bit Clock Error (TE702) 

Lib 4 Bit Clock Error (TE702) 

SCANNER LEVEL 1 INTERRUPTS (PART 3) F-670 
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I COMMUNICATION SCANNER SERVICE AIDS 

Sync Generation 

To generate a sync for scoping type 3 communication ~canner 
circuits, the following techniques and hints are provided: 

• A line interface and its ICW and PDF are accessed by the 
scanner periodically to check for bit service requests. 

• Most actions and changes in the ICW, PDF, and line inter
face registers occur at bit service scan time. The exceptions 
can occur at any scan time with an L2 bid or at cycle steal 
CCU time. 

• Most I FT routines wrap data in scanner wrap mode or diag
nostic wrap mode with the first line (840,940, etc.) as the 
receive line and the second line (842,942, etc.) as the 
transmit line. These addresses can be changed by selecting 
Routine X7 41 ~f the I FTs. See the IBM Maintenance 
Diagnostic Program IBM 3705 Communications Controller 
Internal Functional Test Symptom Indexes 099-3705£ 
for the 1FT X741 stop codes and the actions required to 
change the line addresses. 

• The MST-l latch card is used to AND conditions together 
for sync generation. The latch card will accept up to 5 in
puts ANDed by using both circuits on the card in tandem. 
Connect pin M (output of upper latch) to pin 0 (input of 
lower latch) and connect sync points needed to AND in
puts of upper and lower latches. All sync points in this 
service-aid are minus active. However, the latch card will 
accept plus inputs also (see 1-201). Wire pin M of the 
bottom latch to the external sync hub of the scope and 
sync plus. The latches are not used for scoping, just the 
ANDing circuits before the latches. Note that pins J, K, 
and L are not included in the summation to pin M. 

The indicator latch card must 
be plugged onto the MST·l 
board with the component side 
of the card toward the right. If 
;the card is plugged on upside 
down, or is plugged into the card 
side of the board, eirc,",it damage 
will result. 

• All I FTs that test the transmit and receive line control cir
cuits and the data wrap functions (I FTs X741 and above) 
are structured around, and refer to, the state transfer diagrams 
(TD006 thru TD009). See pages F-400, F-430, F-470, and 
F-510 for details on these diagrams. These diagrams should 
be referred to on any I FT error stop where a state transition 
is checked or data and status is tested after the state transi
tion. 

o 0; ... ·.' ,,' 'I' () (~) 

• The I FTs provide an address useable with address compare 
sync to generate a sync close to the state transition under 
test. 

MST-' CE Indicator Latch Card 
The minus active signal levels and input pins to be used for this 
service-aid are shown below. A complete list of all active signal 
levels and other information on the latch card can be found on 
1-201. 

F 
G 
H 

E 

J 

SIGNAL LEVEL 

-AND 
+-AND 
+--AND 
---AND 

INPUT PROGRAM PIN 

F, G 
O,F 
O,F,G 
F,G,H 

Indicator 

~4------------M 

FL 
t--..... ---P 

I------N 

Q----- ---------B 

i Manual 
Reset 

-=- Switch 

Reset 

To 2nd latch 

Note: The CE Indicator Card contains two sets of circuitry as 
shown above line D- - 0 

1. Sync For Scoping lew 
To scope an ICW for a particular line, sync on '-sel line X' 
from the LIB (Vx 048) ANDed with CSB time. Scope 
the .output of the work register for the bits needed. 

o o 0'." ' ' 

j/ o 

,... CCU Time---..... ' .. __ --__ --CSB Time------I-!-t 

I ,CO C1 C2 I C3 C4 C5 C6 C7 I 

~II~jlj~ilit~jj:~mj~m~r::~I~~I~~@~m~L* ________ -_se_'_L_in_e_x _________ ~r-

-Gated Bit S,ervice I ~------~------~I 

-CSB Bit Svc ICW Wrt LJ 
*SEL LINE will be active at C1-C2 if the CCU time is not used for 

Input/Output or Cycle Steal. 

2. Sync For State Transition 

To see a particular state transition, sync on '-sel line X' 
from the LIB (Vx 048) ANDed with '-PCF state X' '-EPCF 
state X' '-tag time,' and '-gated bit svc'. The address of the 
line under test can be determined from the I FT stop infor
mation or from the user. 

Example 1: To see state transition 18 on page F-400, sync 
on '-sel line X' (Vx 048) ANDed with '-PCF state 9' (TF505), 
~-EPCF state 4' (TF825), and '-tag time' (TF422). The 
PDF conditions could be scoped with the conditions to 
set the new PDF/EPCF of 9/5 (TF324). The new PCFI 
EPCF state can only be seen as new ICW bits to be 
written back to ICW local store at CSB bit service write 
time during this tag bit service. At the next CSB scan of 
the line address, the decode of the new PCF/EPCF can 
be checked. 

PCF/EPCF=9/4 PCF/EPCF=9/4 PCF/EPCF=9/4 PCF/EPCF=9/5 

llr~hJj--7r---JJ-
Gated Bit svc,,) 
Sel Line X 

XmitTag U 

CSB Bit Svc ICW Wrt U Write New 
"""'-- PCF/EPCF in ICW 

Example of State Transition 18 

3. Sync For State Transition Using I FT Generated Sync 

This technique provides a more reliable sync for I FT error 
loops. See section 3.3 of the IBM Maintenance Diagnostic 
Program IBM 3705 Communications Controller Interna/ 
Functional Test Symptom Index.es 099·3705£. 

o ,n 
~,j; o 

Communication Scanner Serviee Aids F-680 

The diagnostic routines that check for state transitions use 
a common subroutine to wait for the state transition under 
test. At the branch to the subroutine, the diagnostic loads 
register X'18' with the address of a data area that contains 
the number of character times the subroutine waits for the 
expected PCF/EPCF change. This character count is prior 
to the branch and link instruction that branches to the wait 
subroutine. When an error stop occurs on a type 3 communi
cation scanner I FT that checks a PCF/EPCF state change, 
display register X'18' and note the address displayed. Display 
storage using the address from register X'18'. The data in 
the storage location will be the number of characters the 

subroutine will wait for the state change. Restart the 1FT 
with the "Loop on First Error" and "Bypass Error Stop" 
sense switches set. Dial the address from register .X'18' 
into the STORAGE ADDRESS/REGISTER DATA switches 
BCDE (1-100) and sync the scope externally on '+ address 
compare sync point', 01 A·B3 P2S09 (see 1-200). Display 
on the scope 'BSC or SDLC transmit tag' or 'receive state' 
ANDed with 'tag time'. Tag time alone occurs for both 
transmit and receive lines depending on whether the line 
under test is in transmit or receive state. Delay to the tag 
is specified by the count in register X'18'. This is the tag 
time when the state transition should occur. Refer to the 
particular state transfer referenced by the I FT error stop 
to see the conditions that should produce the state change. 
Using the second level diagrams for setting new PCF and 
EPCF states (F-590 thru F-600),scope to find the error. 

The I FTs also check for the new character set in the SDF 
and in some cases the status bits in the ICW after the state 
change. The same scoping technique as above will apply 
for these failure stops. 

Address Compare Sync from I FT. 

Example 2: Assume the I FT routine waits 3 character times before 
expecting a stj;lte change under test. Delay sync to the 3rd tag time 
to see new lew bits being stored for new PCF/EPCF. 

~ +Address Compare Sync 

u 
Tag Times u u 
setPC~ 
during this gated-bit svc tag time 

The address and data from register X'18' display is valid only when th, 
the error stop occurs while waiting for a state transition or while 
checking conditions after a state transition. If a level 1 error occurs, 
the data in the register X'1S' will not be useable. 

o rli 
'~ ~ ( 
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I COMMU.NICATIONSCANNER SERVJCE AIDS (PART 2) 

4. Sync For 'Cycle Steal (See F~4S0 and F-460) 

Generating a sync to sCQpecycle steaf circuits is complicate<;t 
by the asynchronous timings of a cycle steal operation. A 
beginning sync is 'cycle steal request latch' ANDed with 
'gated bit service' and 'selline X'. If there is no interference 
from cycle steal- priority of other scanner' or; instruction 
cycles, then the 'go internal' latchwiJl beset durin!Jthe 
nextCSB time; Duringthis CSB time, the actual cycle 
steal to storage occurs. If there is a delaY because of pri~ 
ority, then the cycle steal wilt occur' during a later CSB 
time. During the following CCUtime, if no output instruc~ 
tion isbeingexcuted: 'tBAR active' latch is set an~ da,ta or 
cycle steal count and cycle steal address are updated in the 
ICW. The key latches are 'cycle steal reqijest', 'go internal', 
and 'CBAR active'. 

For a cycle steal transmit operation, syncon,/~gatec.f "bit svc' 
(TF625) ANDed with '·CS request latch' (TE240), anc;l '·sel 
line X' (Vx04S). Connect 'go internal' (TE241) to sync 
delay and scope the data as it transfers from storage to the 
cycle-steal data-out register, connect 'CBARactive' (TE544) 
to sync delay and scope the data into the PDF array, the 
CSAR update, and the new cycle steal by~e count. See 
example 3. 

Cycle Steal Transmit 
Example 3 I A I a I e ID \ A \s I C\ D I 
I Gate;:' Svc I 11 

b css -I- eeu~ 
CS Request I 

....... ----\S Slfr----· 

---+--'"""'\S , .. ' 
variable=:J Go Internal I 

Load CS Da,ta Out n' 
Reg from SDR . L.. ____ _ 

I ' , I CBAR 
t-tvaria·ble.-l .... · _A_c_t_iv_e __ 

______ ~W~ri~te~p~D~F __ ~rtn~ ______ __ 
__________ w_ri_~_I_C_W __ ~nL. ________ _ 

Pa .... nf ~V?7.J'\1 n7..1: A~ nntf"t"tf ? A",ri! 1 QRn Q" TN'J· ~V?7_1 ,).tQ 

For a cycle steal receive operation, sync on '-gated bit svc' 
(TF625) ANDed with '-CS request latch' (TE240) and '-sel 
line X' (Vx048). Connect 'go internal' (TE241) to sync 
delay and scope the data to storage. Connect '-CBAR 
active' (TE544) to sync delay and scope the CSAR update 
and the new cycle-steal byte count. See example 4. 

Cycle Ste\ill Receive 
. Example4 

---', uGif[atl:Je~d" a~itT. ~ SVVl;C, ..,. " $ 
~' 

t----eSB -t- eeu--l 
~--~------~--es Request I 

~-""JJ~' ----

l-variable:] CS Go esal 

+--vari;;l~~ Go Internal I 

Gate CS Data n'-__ _ 
Load data in SDR 

~ CBAR 
r-variable-l .... _A_ct_iv_e ........ 

Write ICW n .... ----

5. lew Bit Errors 

Scoping the picking or dropping of a bit in the ICW can be 
simplified by setting the machine in a continuous panel 
register display or store operation (see 1-200). Sync the 
scope on register-in or register-out decodes and check the 
input and output of the ICW work register and the ICW. 
Assume a bit pick problem with .ICWbyte 2. Set up the 
control panel for an Output X145' with zeros as data and 
jumper the continuous store pin (01 A-B3P2J06) to 
ground. Sync the scope on Output X'45' (OXA-E3S2P13). 
TE502 and observe the outreg bus bits and the new ICW 
bits as input to the ICW during CCU Time (TF300). 

To check the data path from the ICW work register to the 
In register, execute a control panel Output X'40' with the 
line under test as data (fetch buffer). Set up a continuous 
input and scope In register inputs with the input 'X' decode 
as a sync. 

6. 1FT Hints 

• The following general registers have assigned uses in the 
I FTsas follows: 

Reg '11' Line under test 
Reg '14' Address of the line generating L2 interrupts 
Reg '15' Bits in error 
Reg '18' Special use for sync generation 

• Check the heading of the routine where an error stop occurs 
for sequences and data used in the test. Check the entire 
routine error stops for help in understanding the error. 

• The I FTs use common subroutines to set mode, wait for a 
state change, and test for wrap data. 

• The I FTs test the beginning state transfers before using 
them to build toward later state transfers. 

• All routines that test for state transfers (X740 thru X79A) 
operate in scanner wrap mode (Diag 0, bit 5.5 on). Wrap 
routines X7 AO thru X7 A6 operate in diagnostic wrap (wrap 
in the line set). Wrap routine X7 A8 is a manual intervention 
routine that allows the selection ~f transmit and receive lines 
and the mode of wrap. This routine may be run in scanner 
wrap mode and then in line-set wrap mode to isolate a 
trouble to the LI B cables and bit-clock circuits. The scan
ner wrap mode does not depend on any LI B circuits being 
active but the line set wrap does. See the second level 

, diagram of scanner wrap (F-700). 

• The basic transmit and receive functions are tested in scan
ner wrap mode before cycle steal mode is tested. Basic 
cycle steal circuits are tested before the transmit functions 
with cycle steal are tested. Receive functions with 'cycle 
steal are tested last along with LRC and CRC accumulation 
functions. 

• All I CW positions are tested in I CW tast mode for set and 
reset functions. ICW test mode causes the ICW array to be 
used as a storage unit. All changes to the ICW array by the 
scanner control logic are inhibited in lew test mode. 

• Scanner problems that result in a level 1 error only when 
running I FTs can be run with level 1 errors masked off to 
force an error stop in the I FTs so the routine may be looped 
for scoping. With level 1 errors masked off, set the "loop 
on error" option and scope the problem using previous 
techniques: The 1FT error stop may occur later than when 
the level 1 error would occur and this fact must be con
sidered when analyzing the failure. The level 1 errors are 
masked off as follows: 

Return the program to the DCM halt 80FX, (FFFF in the 
STORAGE ADDRESS/REGISTER DATA switches BCDE, 
function 6, and interrupt or start). Manually store FFFF in 
storage location 0730. Restart the I FTs with all routines 
requested for-the scatineru.nder test. An error stop should 
occur in routine X717 indicating that a level 1 interrupt 
did not occur when expected. Bypass this error and con-

iita 

tinue until an error oc~urs in the 1FT. Analyzl3 the stop 
'using the IBM Mainteiian'Ce Diagnostic Program IBM 3705 
Communications Controller Internal Functional Test 
Sy'mptom Indexes 099-3705£ and 'display the error by 
looping and scoping using the techniques listed in this 
service aid or other applicable procedures. The level 1 
interrupts will remain masked off until storage location 
0730 is cleared manually or the IFTs are completely re
I'oaded(load key depressec;l). When the 1FT error stop is 

c; eliminated, reset the storage flag at 0730 and rerun all the 
I FTs to prove correction of level 1 errors: If the I FTs do 
not fail with level 1 errors masked off,the problem could 
be a-parity bit pick or drop problem or a false level 1 error. 

Type 3 Communication Scanner ScopePpints 

~CSB Time TE404 E3l2D02 
·CCU'Time TE404 E3l2B05 
-Gated Bit Svc TF625 E2D2U03 

'·Bisync Pwrd TF501 E2J2M09 
.CSB Bit SvclCW Wrt Time TE400 E3l2P02 
-SDLC Xmt Tag TFS27 E2P2P05 
-BSC Xmt Tag TFS27 E2P2U07 
-EPCF State 0 TFS04 E2E2S08 
-EPCF State 1 TFS04 E2E2S02 
·EPCF State 2 TF804 E2E2G13 
·EPCF State 3 TF804 E2E2U10 
·EPCF State 4 TFS25 E2P2B12 
·EPCF State 5 TFS04 E2E2G07 
-EPCF State 6 TFS04 E2E2G10 
-EPCF State 8 TF816 E2B2U02 
-Xmt State TF505 E2J2J04 
-Receive State TF505 'E2J2J05 
-Tag Time TF422 E2H2J06 
-PCF State 1 Set Mode TF505 E2J2G05 
:'PCF State 2 MonDSR . TF505 E2J2P10 
-PCF State 3 Mon RI DSR TF505 E2J2M12 
·PCF State 4 Mon Phase TF505 E2J2U12 
-PCF State 5 Mon Phase DSR TF505 E2J2GOS 
:PCFState 61n Phase TF505 E2J2D11 
-PCF State 7 Rev' TF505 E2J2P06 
-PC F State S Or A TF505 E2J2U04 
-PCFState 9 Or B TF505 E2J2U13 
-PCF State E Xmt Cont TF505 E2J2S03 
-PCF State F Disable TF505 E2J2D07 
·Sel line 0 (Type '1 UB) Vx-04S X1 F2B11 
-Sel Line 1 (Type 1 LIB) Vx-04S X1 F2D11 
+Addr Compare Test Pin 

(Sync from panel switches) CU004 01 A·B3P2S09 
CSBTimings (CSB Time, CCU Time TE404 

RI, W2, etc) TE405 
Input Gating (Input 41, etc) TE501 
Output Gating (Output 41, etc) TE502 
-CS Request Internal TE240 E3K2U04 
-Go Internal TE241 E3K2G10 
-CBAR Active TE544 E3H2S13 

, Communication Scanner Service Aids F-690 
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SCANNER WRAP MODE 

DIAGNOSTIC MODE 0 (lew BfT 5.5) 

Scanner Wrap 

The scanner wrap mode provides an internal-scanner line-wrap 
capability. This mode allows the control program to test most 
of the scanner registers, scanner data flow, scanner control 
logic, and the 'CSS data out' lines without using LIB hardware. 

Setup 

1. Select one line interface to act as a transmit line and one 
other line interf~ce on the same scanner to act as a receive 
line. 

2. The control program executes an Output X'40' instruction 
to load ABAR with the receive interface address. 

3. The control program executes an Output X'46' instruction 
with bit 0.1 on to set ICW bit 3.1 (SDF 1) and other bits 
according to NRZI and Diag 1. 

4. The control program executes an Output X'45'instruction 
to set the PDF to X'1' (set mode) that sets ICW bit 5.5 
(diagnostic mode 0) for the receive line. 

5. Repeat steps 2 thru 4 using the transmit interface address. 

6. After the receive and transmit lines have been put into 
"scanner wrap mode", the control program may simulate 
all normal line functions. 

Operation 

1. Since 'gated diag mode 0' inhibits the 'CSB data in 1·7' , 
lines D and 'bit svc req'fJ ' the scanner uses the 
1200 bps oscillator to generate a'diag bit svc' 'II for 
both the receive and transmit lines. 

2. When the transmit address is being scanned: 

• 'Send data' bits are buffered in the scanner 'test data' 
latch under control of 'diag bit svc' a . 

• , 'Diag Xmit' II is set in B data register 1 to simulate 
CTS to the control logic. 

• 'D'iag mode 0 wrap' 0 is set in B data register 3 to 
simulate DSR to the control logic. 

3. When the receive address is being scanned: 

• 'Diag rev' IJ is set in B data register 4 to simulate 
R LSD to the control Iggic. 

• 'Diag rcv mark' II (from the' test data' latch) is set 
in B data register 5 to simulate the receive data bit to 
the control logic. : 

(ti f~ (~ ('~ tl1 ('~ r-')\ 
II 'i 

I~> 'y 'II:. __ y 
"'-- ;- ,,-, ./ "'- ,/ 
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SCANNER WRAP MOI)E F-700 

Xmit Mode: PCF 8, 9, A, B, or E and (BSC or SDLC) 4 

New Sync: WR 1S.0 New Sync and (BSC or SDLC) (Not) ICW Test Mode 

Request To Send: * 

Send Data 

*[BSC or SOLC] and [PCF 8,9, A, B, or E and (SDF empty or 
Not (Xmit Pad or Dia9 Mode 1) or WR 13.2)] 

I CSB Data Out 1-7 

~--X:-----"""i.iIiii.i----"""----------"''''-l LIB 

Xmit State 

_W_R_3~.1~SD:....F~1 ______ ~ A 
WR 5.5 DiagMode 0 

Diag Mode 0 Wrap r;tI 3 OR~~~----~----------~~~~~ 

CSB Time A N~(_N_o_t)_G_a_t_ed_D...;;ia~g...;;M;.;;o;.;.d~e...;;O:....-__ 

TFS23 

Test Data 
2r-------------~ 

TFS24 

* [BSC or SDLC} and [PCF 8, 9, A, B~ or E and (SDF empty or 
Not (Xmit Pad or Diag Mode 1) or WR 13.2)] 

II 4 

.5 

XmitSvc Rev Svc 
,Tie Up Tie Up 

FF 

Transmit Osc 1200 
~-----"N 

A 

TF624 

M21T2 
E.arly Sample 

TFS24 (M1) 

Diag Rev 
A ~ __ ~ ______ ~ 

... ' .. 

B Data 7 Bit Sve Reg 

I ~ (Not used in 

D_...;;ia;::.9...;;C;.;.t_1 l;.;;n;..;A....;...:o.;...r ,,;;C ___ 
X 

Scanner wrap 
r __ .cs_B.D.a.t.a.l.n.1 •• 7 _____ .... ._- model 

D ! ____ (N_ot_)_G_a_te_d_D_i...,:a9:....M_od_e_0_ 

I 7 =<b 7 

Control In B 
------.;;~---X 

(M1T2.M121T2), I 5 

TFS21 ------~----

B1 CTS 

Control In B Early Sample B2 'RI 

(M1) B3 DSR 

B4 RLSD 

B5 Rev Data 

BS Diag Mode 

B7 Bit Sve Req 

B Display Bus 
Bit Svc Reg 

fJ (Not! Gated Diag Mode 0 
OR t------------.--. 

Diag Bit Sve 

TFS25 

Diag Rev 
II 

PH 
r-D __ ia~g_R_e_v_B_it_S_v_c ________ ~ A 

Dia9 XmitBit Svc 
Diag Bit Sve 

OR~---:""----------~ 

Diag Xmit A 
,.....-----.... -1 (Send Dati'll 

TF621 
Xmit State 

TF624 Bisync or SO LC 

B Data 6 Diag Mode 

(B Data 6) ; M22 

TF625 Xmit State 

Gated Bit Svc or I and A Reset 

'Xmit Mark 

11---_-1 

Test Gate 

Test Data 

A FL 

TF601 

Test Data 

(Mark) 

ORr-------------------------~ PCF State 1 Set Mode TF601 

, eSB Time 
WR 3.1 SDF 1 

A (Not) lew Test Mode A 

TFS25 

r1\, 0 (r) (~ 10 /"" '\ f tfl' (~ ('I {-~ (f-~ .1('"'1 tf~, ~: 0 r(~\ Pi\ (1\ 0 {' r i 
' , e" I I I, ' !'! I, I~- ) \:.. ;/ \, ) I' .> 

{y ',,- I I 

" '~ /" 'l ) \t/ 't /' ~/ "'-.;/ y 

'''l / "lj) 
, ')I ,y/ / ~_/ "- j / 
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DIAGNOSTIC WRAP 
• Provides a means of testing and locating troubles in the type 3 

scanner line control logic and line-interface receive logic. 

• Provides a method of on-line program testing. 

• Can be performed on-line without affecting the operation of 
lines not in diagnostic mode. 

SETUP 

• Set anyone line interface per type 3 scanner to act as a trans
mit line and anyone or more line interfaces in the same 
scanner to act as receive lines .. 

• Set Mode is issued to all diagnostic receive line interfaces 
first, then to the diagnostiG transmit line. The SDF field 
must be set as follows: 

SDF 3 (Diagnostic Mode) - set to 1. 
SDF 4 (Data Terminal Ready) - reset to O. 
SDF 5 (Sync Mode) - set to 1 for synchronous mode 
SDF 6 (External Clock) - reset to O. 
SDF 7 (Data Rate Select) - set to 0 for 1200 bps 

. set to 1 for 2400 bps 
SDF Band 9 (Oscillator Select 1,2) - Select an available 

internal oscillator bit rate. The rate must be the same 
for the transmit and receive line interfaces. 

OPERATION 
1. After the Set Modes are issued, the affected line interfaces 

can be exercised through any sequence of point-to-point or 
multipoint operations. 

2. Data bits clocked to the transmit line interface 'send data 
buffer' are also clocked into the 'test data' latch in the 
type 3 scanner. .. 

3. As each receive line interface (in diagnostic mode) is 
scanned, the 'test data' bit is strobed into the.'receive 
buffer' instead of the 'receive data mark'. fJ 

4. When the 'diagnostic mode' bit is a 1 in the B data register (B6) 
during scan time, the type 3 scanner simulates the active states 
of: 

• 'Data Set Ready' and 'Clear to Send'. Clear to Send is not 
simulated II active if WR 16.1 DTR is on. 

Page ofSY27-0107-6 As Updated 2 April 1980 By TNL: SY27-1249 

Diag Mode 

(8 Data 6) Data Set Ready 

BSC or SOLC 11 

Not WR 16.1 OTR 

Rev Sve 
Diag Rcv 

Tie Up Diag Rcv Bit Svc 

Clear To Send 

A 

Early Sample 

(M1) 

B Data 
Register 

Bit Svc Reg 

(Not) Gated Diag Mode a 

Diag Bit Svc 

I 
I 

Data Out (1-7) 

Set line X 

FF 
Diag Xmit Bit Svc OR 

I 
I 

ICW and Array Reset 

B Data 7 Bit Svc Req 

(Nod ICW Test Mode 

N 

Early Sample 

IM1) 

CSB Time 

TF625 

Diag Xmit 

TF624 

PH 

TF624 

XmitMode: PCF 8,9, A; B,or E and (BSC or SDLC) ·4 

New Sync: WR 16.0 New Sync and (BSC or SDLC) 

A 

TF621 I 
I 

(Send Data) .. I 
Xmit State FL 

Bisync or SDLC 

B Data 6 Oiag Mode 

M22 TF601 

Xmit State 
Gated Bit Svc or I and A Reset 

TF601 

PCF State 1 Set Mode 

WR 3.1 SDF 1 

(Not) ICW Test Mode 

Diag Mode 

Data Terminal Ready 

Sync Mode 

External Clock 

Data Rate Select 

OSC Sel Bit 1 

OSC Sel Bit 2 

A Register 

The A registers in the transm it and receive I ine interface 
are set up the same· only one shown. 

DIAGNOSTIC RECEIVE LINE INTERFACE 

.: This I ine not present on all line sets 
.:ilTIsee the specific line set data flow page. 

"'ii11ii;;· 

Mark iest Data 

Rcv Data Mark 

Strobe 

x 
Rcv 
Buffer 

Sel line X 

Control In B 

~CI~ea~r~ro~Se_n_d ___________ X 

~R~in~g~ln~d~ic~at~o_r ________ .... k 
~D~at~a~Se~t_R_e_ad~y~ _______ k 
_R~cv_L_i_ne_S....;ig;;....n_a'_O_e_te_ct......,.... __ k 

~ ______ ~R~e_c_D_at~a_B_u_ff~er _________ k 
~~O~i~ag~M~o=d~e ______________ k 

~B~it~Sv~C~R~e~qu~e~st~ _______ ~ 

DIAGNOSTIC TRANSMIT LINE INTERFACE 

B Register 
Xm'it Mode 

New Sync 

Transmit 
Data 

FF 
Mark Send Data 

Request to Send: * I 
~~~n~d~D=a~ta~ __ ~ __________________ ~rr'J" .................. _x .............. C.S.B.D.at.a.O.u.t.1._7 ........ ~ .. ... 

Request To Send 

Send Data Buffer 

*(BSC orSOLC] and [PCF 8,9. A,B.o~Eand (SD"'~mpty or 
"Not (Xmit Pad or Diag Mode 1) or WR 13"2)) , 

The transmit and receive line interfaces do riot have to 
be located in the same LIB as shown but they must be 
in the same scanner. 

DIAGNOSTIC WRAP F-710 
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TYPE 3 CHANNEL ADAPTER 

INTRODUCTION 

The type 3 channel adapter is a modified type 2 CA that 
enables the 3705 to be attached to: 

• System/370 Model 158 and Model 168 tightly-coupled 
multiprocessor systems as a symmetric shared I/O device. 

• Single processors as an I/O device with an alternate path 
capability. 

Since the type 3 CA is a modified type 2 CA, the description 
of the Type 2 CAin Section 9 is applicable to the type 3 CA 
and is not repeated in this section. This section covers the 
difference between the Type 2 CA and the Type 3 CA: the 
two-processor switch in the type 3 CA. This section contains 
those modifications made to the type 2 CA operation. 
Appropriate references to this section have been added to the 
associated area in Section 9. 

The type 3 channel adapter logic board maybe located in the 
01 A-A4 position of the basic 3705 or the 02A-A4 position 
of the first expansion frame. The logic pages use the pseudo 
board location of W4 for the type 3 CA. 

Each type 3CA contains two channels: interface A and 
interface B. Interface A and interface B are enabled and 
disabled separately by their own enable/disable switches. 
Both interfaces may be enabled simultaneously. (This 
differs from the type 2 CA where enabling interface A 
disabled interface B.) However, channel operations can 
only occur over one interface at a time. 

Two enable/disable switches and two enable lights are 
mounted on the 3705 control panel. The two enable/ 
disable switches may alternately be located on a remote 
configuration console,in which case blank buttons are 
mounted in the switch positions on the 3705 control 
panel. 

NEUTRAL STATE 

The channel adapter is in the neutral state when it is 
operational, not switched to either channel interface, 
and not removed from either channel interface by means of 
the disable switch. 

SWITCHED STATE 

The channel adapter is in the switched state when it is 
switched (has allegiance) to either interface A or interface 
B. 

• As an example, the CPU attached tothe channel A 
interface automatically switches the channel adapter 
from the neutral state to the switched state (with 
allegiance to interface A) by executing a channel 
program. 

• The channel adapter continually monitors channel B 
interface and responds to any channel B initiated initial 
selection sequence by: 

1. Trapping Select Out and suspending completion 
of the selection sequence by not returning Op In! 
to the channel B interface until the CA returns to 
the neutral state. 

2. Responding with the control unit busy channel tag 
sequence. 

• The channel adapter switches from the switched state 
to the neutral state when the channel A interface: 
operation terminates. 

DISABLED STATE 

Manually setting the enable/disable switch to the disable 
position makes the 3705 appear not-operational to the 
associated channel (condition code 3). 

When the channel is executing an I/O operation over one 
interface (interface A for example), an initial selection 
attempt by the channel attached to channel B interface of 
the same type 3 CA causes the channel adapter to present 
a Busy status to the channel B interface. When the I/O 
operation on interface A that caused the busy state has 
terminated,_ the channel adapter notifies the channel B 
interface that the busy state has ended by presenting an 
asynchronous Device End. 

MAINTENANCE PROGRAMS 

The type 3 CA uses all the I FT and OL T programs provided 
for the type 2 CA. In addition, the type 3 CA uses a new 
OL T (T3705BF) to test the channel adapter's ability to 
(1) present Busy, (2) remember that Busy had been presented, 
and later (3) present Device End. OL T T3705BF, in addition 
to all other type 2 CA I FTs and Ol Ts, are supported by 
Ol TEP running under OS/VS1, OS/VS2, and DOS/VS. No 
tests are executable under VTAM because TOl TEP does 
not support I FT and Ol T testing of a channel-attached 
3705. 'System Test/370' can configure and test the 
type 3 CA. 

TYPE 3 CHANNEL ADAPTER-INTRODUCTION G-OOO 
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TYPE 3 CA TAG LINES DATA FLOW 

Channel A 
Receivers 

ChanA ~ 
TagsOutL.!X 

SC003-4 

Channel 8 
Receivers 

Intf A Enabled Not Diag Mode (SCOOl) 

(Not) Diagnostic Wrap Mode Int (SC001) 

n Off Line Transition (8P003) 

(Op Out) 

Enable A a 
(Clock Out) 

Gate Intf A Adr Valid (80002) 

(Adr Out) 

Gate lntf A Rcvrs Internal (SOO02) 

(Cmd Out, Svc Out, Sel Out, Sup Out) 
Tags Out Int fA 

\: X Sup Out I ntf A 

ut Intf A 1 
X 

Intf A System Reset 

I Enable Intf A (80003) 

x 
Op Out 

I (Not) Gate 8 Rec To Control Logic (8F006) 

(Not) Gate A Rec Not Diag Mode (SF006) 

I Op Out 

Enable Intf 8 (SOO03) 

I t Intf 8 
X 

1 Sup Out Intt 8 Intf 8 System Reset 

Op Ou 

I . Chan 8 
Tags Out 

CV ___ K1 __ _ 

SE003-4 
Gate Intf 8 Rcvrs Internal (SOO02) 

(Cmd Out, Svc Out, Sei Out, Sup Out) 

Gate Intf 8 Adr Valid (SOO02) 

(Adr Out) 

Enable 8 On Off Line Transition (SP003) 

(Clock Out) 

(Not) Diagnostic Wrap Mode Int (SE001) 

(Op Out) 

Intf 8 Enabled Not Diag Mode (SE001) 

1 

1 

tf!~\\ l ~, t'J rf~" (1 {'} ('~ ,r" ~. r"", 
\ 

~,I ,J.V I"'! I 

'-Il '''Ii.. "l...~ j , /" "-.. . .-Y '''-

V 

Similar To Type 2 CA V' 

Common I Common ~ .. Tags Out A Tag Out 
I 

Tag In 
I 

III Circuits I Circuits • 
Sup Out A I I' 

1I 
L rI 

Common circuits 

Op Out A • Selective Reset r--. 
• System Reset 

Ir·· ::r li .... ~"l -("" 'iO' ,0 ' " r ,} '\~_J" ' \~~-)/ ,,1,1 .' ,);/ 

TYPE 3CA TAG LINES DATA FLOW G-010 

Device 8usy I ntf A 

Status In Lt 

Address In Lt 

V Service In Lt 

V 
Op In 

V Request In To Intf A 

/' Request In Tag to CHIF 

Tag Delay Gate (S8006) 

I Intf A Enabled Not Diag Mode (SC001) 

I r=l-x 
I 
X 
I 
X 

Gat 

I 

I 
X 

1 

(Status In) 

Intf A Driver Gated And Op In (S8006) 
I 
X--------------------~--------~ I 
X------------------------~----~ 
e A Drivers Not Diag Mode (S8006) 

(Request In) 

Channel A 
Drivers 

V I Select Tag 8ypass To CHIF 
(Select In Out) 

V Select Tag 8Vpass Intf A 

/' X 

r::::: 
Select Tag 8ypass Intt 8 

Select Tag 8ypass To CHI F 
X 

~ Request In Tag To CHI F 

"'" Request In To Intt 8 
X 

~ Opln 

f:::: Service In L T 
X 

Address In L T I 
X 

Status In L T I 
1=1-x Device 8usy Intf 8 

X 

Intf 8 Enabl ed Not Diag Mode (SE001) 

Gat e 8 Drivers Not Diag Mode (8D006) 

I 
L 

(Select In Out) 

I 
~ 

! 
Intf 8 Driver Gated And Op In (SD006) 

I 
~------------------------------~ 
X------------------------------~ 

---.. --~'--

W402 

S8004-5 

Channel 8 
Drivers' 

I Tag Delay Gate (SD006) 

W4S2 

SD004-5 

(r··\ (~' 
f(f. ~ I,ri' ,f" ,.r"'\., (f'\ (r:" 'f " r:C l~ I.("'lr 

P·. " (C1 \., \ 
.; I, I 

'A. ~i 'l t> .. ~ ~ __ JL-' 
./ ''"'- "v / ","",' , ,_/' )" "{ ./ 

Tags In 

Tags In 

14'''' 
'''-. ....• 

To Channel 
Interface A 

To Channel 
Interface 8 

it"",,\ ,A~, 
I 

.# (.- /' 

r' I, 
I", 
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TYPE 3 CA BUS LINES DATA FLOW 

Channel A 
Receivers 

Intf A Enabled Not Diag Mode (SCOOn 

Gate Intf A Rcvrs Internal (S0001) 

o 

(0-7,P) G 
'Chan A ___ II1II CV. t---_X_ .. _X_-----------.. 
Bus Out 

SC001-3 

Channel B 
Receivers 

Address 
Valid 

SC007 

Intt A Valid Address 

Intf A Bus Out Pty Er Unclk 

Intt B Enabled Not Diag Mode (SE001) 

Gate Intt B Rcvrs Internal (SOOO1) 

(0-7,P) G Chan B ____ ~ CV III---X X ______________ _ 
Bus Out 

SE001-3 Intt B Valid Address 

Address 
Valid Intt B Bus Out Pty Er Unclk 

SE007 

o o o o o 

Similar To Type 2 CA 

(8+ P) Common I Common Buffer, 
Bus Out I Address, Sense t--. 
Circuits I a~d s~atus 

circuits 

o o o o o 

Gate Data Byte 1 To Channel (SB006) 

Gate Data Byte 2 To Channel (SB006) 

Gate Address To Channel (SB006) 

Gate Sense or Status To Chan (SB006) 

Bit 
Assemblers 

Intt A Enabled Not Diag Mode 

~~~~~----------X 

~~~~---------------X 
Gate A Drivers Not Diag Mode, 

Intt B Enabled Not Diag Mode 
I 

'-------~-----------X 
'-~--~---------------X 

Gate B Drivers Not Diag Mode I 

Bit 
Assemblers 

SD001-3 

(Bit 3) 

(Bit 3) 

x 

o o o o o o o 

Intf A Driver Gated And Op In (SB006) 

CV Bus In Bits (0-7,P) To Channel 

·------------.... Interface A W402 

SB001-3 

Channel B 
Drivers 

CV Bus In Bits (0-7,P) 

W4S2 

SD001-3 

To Channel 
Interface B 

o o o 

I Intt B Driver Gated And Op In (SD006) 

Gate Data Byte 1 To Channel (SD006) 

Gate Data Byte 2 To Channel !SDOOS) 

Gate Address To Channel (SD006) 

Gate Sense or Status To Chan (SD006) 

'i •• 
TYPE 3 CA BUS LINES DATA FLOW 

o o 

G-020 
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CARD FUNCTIONS AND LOCATIONS 

First 
Card ALD 
Lac. Page Function 

W4T2 SROll COcie Steal Adr Reg Byte X 
Models J-L only) 

W4T4 S8011 Intf. A and B Select-Out relays 

W402 SBOOl I nterface A Drivers 

W4P2 SCOOl Interface A Receivers 
Diagnostic Registers 

W4S2 50001 Intt. B Drivers 

W4R2 SEOOl Intf. B Receivers 

W4N2 SFOOl Channel Tar Clock 
Tag Contra 
Tag Control Powering 

W4M2 SGOOl Cycle Steal Control 
Channel Buffer Control 
Data Transfer Control 
Control Command Enable 

W4L2 SHOOl Input/Output Decode 
Adapter Select Jumpering 
CW Count Register 
CWAR valid latches 
CW Command Decode 
Diagnostic Wrap Mode Latch 

W4K2 SJOOl 1nterrupt Requests 
Channel Command Decode 

W4J2 SKOOl Sense and Status Latches and 
Gates 

W4H2 SLOOl Byte 0 of 
CWAR 
Data auffer 
CSAR 
CCU Outbus Buffer 

W4G2 SMOOl Byte 1 of 
CWAR 
Data Buffer 
CSAR 
CCU Outbus Buffer 

W4F2 SNOOl CA Check Register 
Cycle Steal Rate Jumpering 
Active latch 
End Busy latch 
CE Remb latch 
Increment CSAR 
Burst Mode latch 
Error latches 

W4E2 SPOOl Intf. A Control Logic 
lotf. B Control Logic 
InU. A and B Transition Enable 

. CoGtrolS 
Reset eneration 

W2D2 SOOOl Intf. A and B Bus Out Selection 
Intf. A and B Tag Out Selection 
Type 3 CA Clock and System 

'Reset 

Note: 
W402 and S2 can be swapped 
W4P2 and R2 can be swapped 
W4H2 and G2 can be swapped 

o o () o 0) 
'-~ 

Inbound 

Outbound 

o 

I/O Register Address Bus, Data Gates, 
Interrupt Request SA012 

Outbus SA011 

Inbus SA011 

Channel Enable Cycle Steal Request, 
ADBUS Byte X Bits P, 6, 7 SA012 

Timing and controls SA013 

Byte 0, 1 Adbus SA013 

I/O Register Address Bus, Data Gates, 
Interrupt Request SA012 

Outbus SA011 

Inbus SA011 

Channel Enable, Cycle Steal Request, 

ADBUS Byte X Bits P, 6,7 SA012 

Timing and controls SA013 

Byte 0, 1 Adbus SA013 

o 

.... 
-.. 

.... 
-.. 
... 

Bit X.4, X.5 
AD BUS 
Outbound 
(SL014) 

, 

A 8 C D E 

Y1 Y2 

II * 
r--- r--- -;,: 

2 
.. .. 

-.. 

~ L...- '-

r-;:-

3 
. 

r-' . 

:=:= ;:::::= ~ 

5 

L.--.. '--- '-

6 

Z1 Z2 

*Y2 and V3 cables are present 
in Models J-L, only. 

o o o 

F G H 

I 

o 

Bit X.4, X.5 
ADBUS 
Inbound 
(SA014) 

J ~ 

Y3 

* I 

L M 

Y4 

lIiiliii 

111111!1!1!11111111111. 

N P Q R s T u v 

Y5 Y6 

L...-~ 

,-,-----,II L...-.. _---'I L--I _---'I 
Z3 Z4 

OXA-W4* Board 
CARD SIDE 

o 

Z5 

o 

Z6 

0.···! 
~ -~,.' o 

5 

6 

.. 

.. 

CARD FUNCTIONS 
AND LOCATIONS 

Intf. B Bus-Out Bits 
SA040 

Intf. A Bus-Out Bits 
SA030 

Intf. B Bus-In Bits 
SA040 

Intf. A Bus-In Bits 
SA030 

Intt. A Tags 
SA031 

Intt. B Tags 
SA041 

*W4 is the pseudo board location 
for the Type 3 channel Adapter. 
The actual board location is OXA-A4. 

o (} 

G-030 
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CHANNEL 1 INTERFACE A 
ENABLE/DISABLE SWITCH 

o 

Used to enable and disable channel interface 1 A. 

o • o o 

Once the enable/disable switch has been thrown to its opposite state, the channel 
adapter changes state (goes online or offline) when all of the following conditions 
have been satisfied concurrently: 

• The clock-out tag line is inactive, indicating that the CPU is in a wait state. 

• The channel adapter is not executing a command on that interface. 

• Command chaining is not indicated for that interface. 

• Select Out is not active on that interface. 

• Device End is not pending in that interfaces 'device end' latch. 

• An Input X'58' instruction is not being executed to examine the state of 
the 'enable' latch. 

If the DIAGNOSTIC CONTROL switch isin Qne of the four STORAGE TEST 
,positions and the START push button is pressed, any interface that is enabled is 
disabled abruptly. The channel interface enabled light stays on until the CPU drops 
'clock out', even though the interface is disabled. No channel can become enabled. 

NOTE: Be sure the channel is disabled before performing storage test operations. 

CHANNEL 1 INTERFACE 
B ENABLED LIGHT 

• Turned on when interface 1 B is enabled. 

• Turned off when interface 1 B is disabled. 

NOTE: The light stays on when the 3705 is in hard stop, even though the adapter 
is disabled. 

• o • • • o o o o o • • • o o • • o o • o 01 
CHANNEL 1 INTERFACE 

A ENABLED LIGHT 

• Turned on when interface 1 A is enabled. 

• Turned off when interface 1 A is disabled. 

NOTE: The light stays on when the 3705 is in hard stop, even though the adapter 
is disabled. 

CHAN 1 
INTFA 
ENABLED 

ENBL 

DISBL 

CHAN 1 
INTF B 
ENABLED 

ENBL 

DISBL 

CHAN2 
INTFA 
ENABLED 

ENBL 

DISBL 

CHAN 2 
INTF B 
ENABLED 

ENBL 

DISBL 

CHANNEL 1 INTERFACE B 
ENABLE/DISABLE SWITCH 

Used to enable and disable channel interface 1 B. The comments for the 
channell Interface A enable/disable switch apply for this switch too. 

CHANNEL 2 INTERFACE 
A ENABLED LIGHT 

• Turned on when interface 2A is enabled. 

• Turned off when interface 2A is disabled. 

NOTE: The light stays on when the 3705 is in hard stop, even though the adapter 
is disabled. 

CHANNEL 2 INTERFACE A 
ENABLE/DISABLE SWITCH 

Used to enable and disable channel 2 interface A. The comments for the channell 
interface A enable/disable switch apply for this switch too. 

CHANNEL 2 INTERFACE 
B ENABLED LIGHT 

• Turned on when interface 2B is enabled. 

• Turned off when interface 2B is disabled. 

NOTE: The light stays on when the 3705 is in hard stop, even though the adapter 
is disabled . 

CHANNEL 2 INTERFACE B 
ENABLE/DISABLE SWITCH 

Used to enable and disable channel 2 interface B. The comments for the channell 
interface A enable/disable switch apply for this switch too. 

NOTE: This control panel layout only applies if the 3705 contains two type 3 
channel adapters and the enable-disable switches are not installed in a 
remote attachment. Blank gray buttons would replace the two enable
disable switches in this case. See E-040 for control panel configurations 
when the type 3 CAis used with the type 1 CA, type 2 CA, type 4 CA, 
and the remote program loader. 

CONTROL PANEL DESCRIPTION 

w.aa 
G-040 
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OUTPUT X'59' INSTRUCTION 

The 3705 control program uses this instruction for OL T 
diagnostic purposes. 

The bit definitions are: 

Byte 0 Bit 0 - Set I nterface A Busy 
When set to 1, an Output X'59' sets: 

• ' Force A busy' latch 

• 'Intf B sw' latch 

• 'Long allegiance chnl B' latch 

When channel A initiates an initial-selection sequence, 
the CA sets the 'intf A busy' latch. This c~'lses a control 
unit busy sequence during which Busy sta .... s is presented 
to channel A. When the CA is switched to interface A, 
the CA initiates a service cycle sequence to present Device 
End status and the 'intf A busy' latch is reset. 

Byte 0 Bit 1 - Set Interface B Busy 
When set to 1, an Output X'59' causes the same operation 
to interface B as described above for interface A. 

Byte 0 Bit 4 - Reset Interface A Busy 
When set to 1, an Output X'59' removes the interface A 
busy condition by resetting: 

• 'Force A busy' latch 

• '1 ntf B sw' latch 

• 'Long allegiance chnl B' latch 

Byte 0 Bit 5 - Reset Interface B Busy 
When set to 1, an Output X'59' removes the interface B 
busy condition by resetting: 

• 'Force B busy' tatch 

• 'Intf A sw' latch 

• 'Long allegiance chnl A' latch 

H~'), f-~\ n~ r~ (, f'}; 10 r , 
,I ) \( '. " F / ~--_/,/ 

ABO Byte 0 Bit 0 

Sample Output 59 

ABO Byte 0 Bit 4 

ABO Byte 0 Bit 1 

Sample Output 59 

ABO Byte 0 Bit 5 

(') t'1\, ,,(""", If '" ,r'),. ('~ 
Ill,)) \~ , 

'·t \~ " / 

ALL LOGIC ON CARD W4E2 

Diag Set Intf A BusY 

(Not) Op In or Contingent Allegiance 

Force B 
Busy 

Diag Set Intf B Busy 

(Not) Op In or Contingent Allegiance 

f '"\" (""l () J' 

SP002 

Set long Term Allegiance 

FL 

SP001 

Set Long Term Allegiance 

f'" G' r~ 
\' \~ - ./ , . .-/ 

ORI-----

Gate A Rec To Control Logic 

ORI---...... 

f'~ f"·'),. (-"". f~ I, .! ' ' \ ' 
'~ '" ' / f 

OUTPUT X'59' I NSTRUCTI ON 

long 
Allegiance 
ChnlB 

long 
Allegiance 
Chnl A 

A Fl 

SP001 

long. Term Allegiance Intf B 

T2 ClK 50ns Pulse Each 200ns 

Active for channel A 
initiated selection 
sequences. 

Reset Status 

Gate A Rec To Control logic 

long Term Allegiance Intf A 

TO ClK 50ns Pulse Each 200ns 

Active for cha nnel B 
initiated selection 
sequences. 

Reset Status 

Gate B Ree To Control Logic A 

n, C f' (~ (~ I. )) 
I,' I , 

Intf A 
Busy 

FI.,. 

SPOO~ 

Intf B 
Busy 

Fl 
A 

SP002 

[""t< 

G-050 

I['\.: (f-l 
'-. 'Z..j 
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INPUT X·5C· I NSTR UCTION 

The 3705 control program uses this instruction to transfer 
the contents of the channel adapter command register into 
a CCU genera I register. 

. Channel Adapter Command Register 
(CMDR) 

0.0 

o o 

b.o 
IlnputCMDRReQ X'5C' (SH004) 
X----~----~~----------

Notes: • The Test I/O command is set into the command req
ister (CMDR) without resetting the previous command. 

• The 3705 control program determines that a 
control command (invalid command) was issued by 
the channel by the fact that byte 1 bit 4 is on when 
none of the command bits are on in Register X'5C'. 
.(See 9-311 for the control command operation.) 

o o o o o 

1.7 

1.7 

. CCU Inbus 

'J' h·~I.w....IJ.JUI.IoIl.U~llu:'l>I,,!e"';' II 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 

LOGIC REFERENCE 

Bit Card' : Logic Line name 
page 

0.0 W4K2; SJ003 Channel Test I/O 
0.:1 W4K2! SJ003 Channel Write command 
0;2 W4K2 SJ003 Channel Read command 

0.3 W4K2 SJOO3 Channel No-Op command 

0.4 W4K2 SJ003 Channel Sense command 
0.5 -_ .... - ---
0.6 W4K2 SJ003 Channel Write Brea", command 

0.7 ---- -----
1.0 W4L2 SH005 Out Ctrl Wd. 
1.1 W4L2 SH005 Out Stop Ctrl Wd. 
1.2 W4L2 SH005 In CtrlWd. 
1.3 W4L2 SH005 TICCW 
1.4 W4K2 SJ006 Channel Control command 

1.5 W4D2 SOO03 Switched To Interface A 

1.6 W4D2 SOO03 Switched To Interface B 
1.7 W4K2 SJ003 Channel Write IPL command 

INPUT X'5C' INSTRUCTION G-060 
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ENABLE OR DISABLE TYPE 3 CA INTERFACE 

The type 3 CA, unlike the type 2 CA, can have two CPU channel interfaces simultaneously 
enabled. However, simultaneous operation over the two interfaces is not possible. Either 
type 3 CA interface may be independently enabled or disabled by means of two toggle 
switches. These toggle switches may be located on the 3705 control panel. When the 
System/370 multiprocessing system provides for the remote attachment of these 
enable/disable switches, the switches may be mounted on a central CPU configuration 
console, or remote switching console. 

Once the enable/disable switch has been thrown to its opposite state, the channel 
adapter changes state (goes online or offline) when all of the following conditions 
have been satisfied concurrently: 

• The clock-out tag line is inactive, indicating that the CPU is in a wait 
state. 0 

• The channel adapter is not executing a command on that interface. fJ 
• Command chaining is not indicated for that interface. II 
• Select Out is not active on that interface. II 
• Device End is not pending in that interface's 'device end' latch. II 
• An Input X'58' instruction is not being executed to examine the state of the 

'enable' latch. II 

o o ( .. )) 
)y ( l 

./ o () (} 

Enab A ON-OFF Line Transition 

Chan 1 
Intf A 

SW 

AP007 

(Not) Intt A NPL Clock Out A 1--...... ------' 

D 

No 
Bounce 

annel1 Enable Intt A Pos..----. 

Disable Intt A Po 

FL 

W4P2 

SC005 

(Enabled) 

Set diagnostic wrap mode 
(Output X'57' bit 1.7 = 1) 

Force Disable 

Diag Set Intt B Busy 

(Not) 3705Hard Stop Enable LT 

FL 

W4P2 

SC005 

Enable Intf A 

ENABLE OR DISABLE 
TYPE 3 CA INTERFACE 

Enabled Indicator 

G-070 

(Nod Gate B Rec To Control Logic Intt A Sw 

(Not) Force Status Available Intf A 
(Stop Race) 

Device End L T Intt A OR I-----.;.--~--I 

Intf A Valid Address 

Allow Intt A To Trap Sel Out 

Address Out I ntt A 
OR 

Request In To Intt A 

(Not) Select Tag Bypass Intt A 

D Select Out To Select Logic A 

(Not) I nstAllegianee I ntf B 

(Not) Op In or Contingnt Allegiance 

(Diag Reset I ntt B Busy) A 

Reset MP Intt Sw A or B 

3705 Hard Stop 
Asy DE ATT Rst 

(Not) Op In or Status In POR, Reset Sw, orSystem Reset OR 

fJ (Nod CA Active A 
--~~--~------~ 

0····, 
, 1,1 

Y 

Long Term Allegiance Intt A or Intt B XOO Test 10 Cmd Decode 

SP003 Reset Status 

c' o 

(Not) Unit Check Status 

(Not) CA Active 

fI Chaining I nd 

(Nod Op I nand Supp Out 

Clock 4 

(Not Unit Check Status) 

II. (Not) Chaining Ind 

(End DE Status) 

o c o 

OR FL 

W4E2 

SP001 

(Not) Gate A Ree To Control Logic 

(Not) Device End Lt Intt A 

II Allow Enable L T Change 

Point 58 To Gate Enable L T 

Present Input Data A 

(Not) Contingent 

Reset 
Intt LT 

SP003 

(Reset Intt Condition) A FL (Not) Op In or Status In- A 

Intt In Not Switch State 

(.~I Y o 

W4E2 

SP003 

() 

SP003 

Reset MP Intt Sw A or B 

o () 
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TYPE 3 CA SELECTION FROM A NEUTRAL STATE 

The type 3 CA is in the neutral state when the following conditions simultaneously 
exist: 

• CA is operational. 

• CA is not switched to either channel interface. 

• CA is not disabled from either channel interface by the enable-disable 
switches. 

When in the neutral state, the first attached channel to initiate an initial selection 
sequence selects the type 3 CA by the following operation: 

1. Channel A starts an initial selection sequence by placing the address 
on channel A bus out. 

2. The CA determines that the address matches the address assigned to interface A 
and raises 'iAtt A valid address' D and 'valid address'. fJ 

3. When the channel raises the Address Out tag, the CA, in the 'not switched 
state', raises 'address out intf A' D and 'address out A'. II 

4. When the channel raises the Hold Out and Select Out tags, the CA raises 
'select out to select logic A'. II 

5. The CA sets the 'intf A Sw' at TO clock pulse. m 
Note: If both channel interface A and channel interface 8 started their 
initial selection sequences so that 'select out to select logic A' and 
'select out to select logic 8' became active simultaneously, the clock 
pulse determines which interface is selected. If T2 occurs before TO, 
the T2 pulse selects interface B. If TO occurs before T2, the TO pulse selects 
interface A. 

6. With the CA switched to interface A, the CA gates 'select out to select logic A' 
to the common circuit 'select out A"IJ 

7. The CA common circuitry raises 'set trap sel out L T' which raises 'Op In' 
and begins the start 10 operation. II 

o o o o o o o 

(Not) Force Status Available Intt A (Not) Gate B Rec To Control Logic 
~;;";";"~';"";"";---------"-l (Stop Race) 
_De~v~ic~e~En~d~L~T~I~n~tt~A~ _______ ~A r---------~~ 

D Intt A Valid Address 

Allow Intt A To Trap Sel Out 

o o 

Intt A Sw 

FL 

W4E2 

SP001 

o o o 

Gates interface A 
channel receivers 
and drivers. 

o 

Gate A Rec To Control Logic 

Gate I ntf A Rcvrs I nt 

S0003 

o 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

o o o o o o o o 

Op Out A SF006 

I ntf I n Not Switch State SP002 9 

Intt A Valid Address SC007 17 

Address Out Tag (Jntf A) SC004 17 

Address Out Intf A SC004 3 3 

Address Out A SOO02 4,5 1) 

Hold Out/Select Out Tags SC003 ,3 

11 Address Out I ntf A 
OR 

8. Select Out To Select Logic A SC003 7 7 

Intt A NPL Select To Logic 

Dia 

Request In To Intf A 

(Not) Select Tag Bypass Intf A 

,Select Out To Select Logic A 

(Not) Inst Allegiance Intt B' 

Note: When a line signal applies to a particular 
line interface, it is labeled 'intf A' or 
'intt B' as in 'address out intf A'. When 
the line signal originates trom either 
interface A or interface B and passes 
through the common circuitry, it is 
labeled' A' as in 'address out A. 

Op Out A 

Address Out A 

Valid Address 
(Not) Opln 

FL Select Out To Select Logic A 

9. Intt A Sw 

10. Intf B Sw 

11. Select Out A 

12. Set Trap Sel Out L T 

13. Trap Sel Out L T 

14. Clock runs 

15. Start 10 L T 

16. Op In Ctrl 

17. Op In 

A 

I Set Trap Sel Out L T A low Select Out Trap OR 1-________ .... 

Select Tag Inbound AR Select Out A 

Select Out To Select Logic B SF006 
SF002 

W4P2 
Gate Intt B Rcvrs Int 

SC003 

SPOOl TO, 8 
See Note in text 

SPOO2 T2 r---

SF006 8,9 "8 

SFOO2 11 17 

SFOO2 T2,12 11 

SFOO1 13 

SFOO2 13 

SFOO2 13 

SFOO2 CLK1,16 

• Sets Trap Sel Out L T 
• Sets Op In Ctrl 
• Starts Clock 
• Sets Start 10 L T 

TYPE 3 CA SELECTION 
FROM A NEUTRAL STATE G-080 

o 



INSTANTANEOUS ALLEGIANCE STATE 

When a type 3 CA interface is selected by a channel initial-selection sequence or a 
channel adapter service cycle sequence (request in), the selection switches the channel 
adapter to interface B (for example) and places the channel adapter in an instantaneous 
allegiance state to prevent channel A interface from selecting the channel adapter. 
The,channel adapter a/ways enters the instantaneous allegiance state from the neutral 
state because the channel adapter doesn't know whether it will return to the neutral 
state (no additional channel communication required) or to the long term allegiance 
state (additional data transfer and/or ending status required to complete the channel 
command). If the channel A interface attempts to select the channel adapter while the 
channel adapter is in the instantaneous allegiance state, the channel adapter: 

• Inhibits setting the interface A switch. 

• Inhibits setting the interface A busy latch 

• Traps select out and inhibits completion of the initial selection sequence 
until one of the following occurs: 

1. The channel adapter passes from instantaneous allegiance to the neutral 
state with the following results: 

a. The channel adapter switches to channel A interface (with the suspended
selection sequence) and enters the instantaneous allegiance state. 

b. The channel adapter completes the suspended-selection sequence without 
giving the device busy indication. 

2. The channel adapter passes from the instantaneous allegiance state to the 
long term allegiance state with the following results: 

a. The channel adapter interface for the suspended-selection sequence sends 
the control-unit-busy sequence to the channel A interface. 

b. The channel adapter interface for the suspended-selection sequence 
remembers the busy status and requests a service cycle (request in) to 
present Device End status when the long term allegiance state passes 
to the neutral state. 

Instantaneous Allegiance Passes To Neutral 

In this example, the channel adapter is in the instantaneous allegiance state having 
been switched to interface B. The channel attached to interface A starts an initial 
selection sequence by sending Address Out, Hold Out, and Select Out. 

1. 'Select out to select logic A' for interface A can hot be gated to the common 
select logic because the channel adapter is switched to interface B. 0 

2. The instantaneous allegiance state of interface B inhibits the picking of 
'intf A sw' and'intf A busy' latches. fJ 

3. Because the channel adapter is switched to interface B, 'Op In' (from the 
common logic) can not be sent to the channel attached to interface,A. This 
suspends the initial selection sequence for interface A until (in this example) 
'intf B sw' resets after the status has been presented to the channel on interface 

B·II 
4. The reset of 'intf B sw' drops 'instan allegiance intf B' EI and raises 'intf 

in not switch state'. II 
5. The fall of 'instan allegiance intf B fJ picks 'intf A sw' which switches 

the channel adapter to interface A and puts the channel adapter in instantaneous 
allegiance state. II 

6. The channel adapter gates 'select out to select logic A' to the common select 
logic D which results in Op In tag being sent to the channel attached to 
intf A. This resumes the initial selection sequence. 

o o o () o o o o o (} 

Instantaneous Allegiance Passes To Long Term Allegiance 

In this example the channel attached to interface B starts another initial selection 
sequence while the channel adapter is in instantaneous allegiance to interface A. The 
channel adapter traps select out and inhibits the completion of the initial selection 
sequence as described above. 

1. The command received during the interface A Start 10 requires a data transfer, 
therefore, 'CA active' picks the 'long allegiance chnl A' latch. II 

2. This drops 'instan allegiance intf A' which picks 'intf B busy' latch. D 
3. The channel adapter interface B sends the Status In tag with the Busy bit 3 

on bus in as a control-unit-busv sequence. Em 
4. The channel adapter sets 'intf B DE' latch to remember that a busy status 

was given to the channel and that Device End status must be presented when 
the channel adapter passes from interface A long term allegiance to the 
neutra I state. Set long Term Allegiance 

C A . OR Diag Set Intf B Busy OR A ctlve I-......;; ____ ~ __ _I 

SP003 

(No~) Gate B Rec To Control Logie 

Long 
Allegiance 
Chnl A 

(Not) Force Status Available Intf A __ -----------.-;~r--.., 
(Stop Race) Intf A Sw Gate A Ree To Control Logic A Fl 

Device End Lt Intf A I--~-----I N 
A t-____ -t0R FL 

TO ClK 50n5 Pulse Every 200ns 

Intf A Valid Address 

E r-__ ~W~4~E~2J1----------------I----~W4E2' 

INSTANTANEOUS ALLEGIANCE STATE 

Long Term Allegiance Intf A 
A To 

G-100 

G-090 

Allow Intf A To Trap Sel Out 

Address Out I ntf A 

From 
G-l00 SPOOl SPOOl 

A 
, Instan Allegiance Intf A 

B To 
G-100 

Request In To Intf A 

fJ From D 
G-l0a 

(Not) Select Tag Bypass Intf A 

Select Out To Select Logic A 

(Not) Inst Allegiance Intf B 

Long Term Allegiance Intf B 

T2 eLK 50ns Pulse Every 200ns 

Intf A 
Busy 

FL 

__ ------------------~,N (Not) Select Out To Sel logic A, 

Intf A NPL Select To Logic 

Intf A Enabled Not Diag Mode 

Intf A Hold Out 

Intf B NPL Select To Logic 

Intf B Enabled Not Diag Mode 

I ntf B Hold Out 

(lntf A 
Select Out) 

A FL 

W4P2 

SC003 

(lntf B 
Select Out) 

A FL 

W4R2 

SE003 

o o o o 

W4E2 

SPOOl 

o 
, Gate I ntf A Rcvrs I nt 

Select Out To Select logic A A 

Select Out To Select Logic B 

Gate I ntf B Rcvrs I nt i A 

o o () 

Gate I ntf A Rcvrs I nt 

S0003 

Op Out A 

Address Out A 
Val id Address 
(Not) Op In 

Select Out A [.:. 
Allow Select Out Trap Set Trap Sel Out L T 
------------~~ A ~------------.. 

SF002 
SF006 

:: : 

Common Select Logic 

() o o o C,""" j 

Sets Trap Sel Out Lt 
Sets Op In Ctrl 
Starts Clock 
Sets Start 10 L T 

o Q 
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INSTANTANEOUS ALLEGIANCE STATE, PART 2 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Intt B Sw 

Instan Alleg Intt B 

Intf In Not Switch State 

Operational Out Intf A 

Intf A Valid Address 

Address Out Tag (I ntf A) 

Address Out Intf A 

Hold Out/Sel~t Out (lntf A) 

Sel~t Out To Sel~t Logic A 

Intf A Sw 

Instan Allegiance Intf A 

Sel~t Out A (common) 

Trap Sel Out L T (common) 

Clock runs (common) 

Start 10 L T (common) 

Op In Ctrt (common) 

17. Op In (common) 

18. Address In L T (common) 

19. Tag Delay Gate (Intf A) 

20. Command Out Intf A 

21. Status In L T (common) 

22. Service Out (common) 

23. Reset Intf L T (common) 

24. CA Active (common) 

25. Long Term Allegiance (Intf A) 

26. Intt B Valid Address 

27. Address Out Tag (t ntf B) 

28. Address Out Intf B 

29. Hold Out/Sel~t Out (lntf B) 

30. Select Out To Se'~t Logic A 

31. Intf B Busy 

32. Tag Delay Gate (Intf B) 

33. Bus In Bit 3 (lntf B) 

34. Intf B DE LT 

~:~~a:~~oF~=.:~stantaneous ., 
SP002 

SP003 

SP002 1,10 • 10 

SC003 

SC007 6 

SCOM ______ JlIIIIIIIIII~1~6~ ________________________________ ___ 

SCOM ____ ~611 .......... [6~ __ ~~--~~~~~~----------
_________ ~1I1I1I1I1I1I1I1I1L1~8~-~(:S~e:I~~t:2~r:!~n-~d~~~IO~~~k~-M~~_I~:iP~~~x~~~r:L_=-~-~-~-~-~-~-~. 

CA Active 

Set Long 
Allegiance 

Chaining Ind ---.;;..-------f OR 
(Unit Check Status) 

SP003 

Set Long Term Allegiance 

Diag Set Intf A Busy OR 
Long 
Allegiance 
Chnl B 

Intf B Sw 

(Not) Gate A Rec To Control Logic FL 
FL Gate B R~ To Control Logic 

(Stop Race) 

..... ... ---------i--... W4E2 

Long Term Allegiance Intt B C 

Instan Allegiance Intf B 

To 
G·090 

~1~nt~f~B~V~a~lid~A~d~d~re~s~s ____ ~~_, SC003 -
_ _ _ _ _ _ _ _ ___________ . Allow Intf B To Trap Sel Out 

W4E2 SP002 
SP002 A ~------~~-------

8 8 
SC003 Address Out I ntf B 

A 

____________ ~T!:!0~,I12U •••••••••••••••••••••• 1L Request In To Intf B 
SPOOl 

OR SP002 

(Not) Gate A Rec To Control Logic II 
-------------------=-r. Intf In Not Switch State 
(Not) Gate B Rec To Control Logic A 1------------------, 

9 24 
SP003 

9,11 
SF006 From 12 - - - - - - - - - - - - - - - - - - - - - "G-090 
SF002 

SF001 
17,21 19 21 

SF002 1I1I1I1I1I ...... 11~14~1~311 ........ 11 ........ 11~14~,~2~1 ______________ ____ 

SF002 1IIIIIIIIIIIIIIIIIL1~4~1~311111111111111111111111111111111111111111L 
Intf B Intf A 

SF002 "1I1I"lIilIIII1I116~1~6J1I1I1~1I1I1I1I1I1I1i1l1l1l1l1l1l1l1l1L 
Intf A 

SF003 6,17 14,19 
Adrl n Tag Status In Tag 

SB006 _______________________ 1~7~,1~8~IIIIIIL_ll~7,i2~1 .. illi~21L_ _____________ _ 

SCOM ______________ ~------__ --JlIIIIIILt8~l~~---------------------
Intf B Intf A 

SF003 ______ JP~r2oc~e~e~dJlilll .. Ll~4~ __ ~ __ ~P~ro~c~e~ed~ .... iiIlJl~4~ ____________ _ 
Intf B Intf A 

S0002 ____________ ~2~1J111 .. 1l2~1~ ______________ ~2~1J11111111j2~1 ___________ __ 

SP003 
Assm 0 E ATTN Reset 

______________________________________ ~14~,~2~1J1.1I1I1I1I1I1I .. 1I1Il 
SNOM 

SPOOl 24 

SE007 

SEOM 
_________________________ ~IIIIIIIIIIIIIIIIIIIIII~N~o~t~S~t~at~u~s~l~n~T~a~g __ ___ 

SE004 _______________________ ~27~IIIIIIIIIIIIIIIIIIII~v~ ____ ~~ ____ ___ 

SE003 
Status In Tag 

SE003 
_ ________________ ~~~ ............ ~29~ ________ ___ 

10,30 30 
SP002 ·--------~S~ta-t-u-s~ln~T~ag----------------------~~S~ta~t·u·s~ln~Ti~ag----------------

SD~---------11L7,~2~111111l2~1~----------------~~3~1~ ••. ~3Il~·------------_ 
Busy Status 
31 =31 

SD002-----------------------------------------~~ .. ~-----------------

sP0<t2 
____ ~ __________________________________ J3U1J1111111111111 .. 1I1I. 

(Not) Sel~t Tag Bypass Intf B 

Sel~t Out To Sel~t Logic B A 

(Not) Inst Allegiance Intf A 

From ~_--Lo-n..:g;...T-e_r,~m...,.....A-"...;eg;...ia-n-c-e-l-n-tf-A----_t 
G·090 L:/ TO CLK 50n5 Pulse Every 200ns 

(Not) Select Out To Sel Logic B 

Tag Delay Gate 

Intf B Enabled Not Diag Mode 

Device Busy I ntf B 

IJ 
Asy DE ATT Rst 

A 

Intf B 
Busy 

FL 

SP002 

SP002 

Intf B 
DE LT 

Device End L T Intf B 

FL 

W4E2 
SP002 

To 'Status In' Tag Driver 
for Channel Interface B 

'Busy' status 
1--.:...-----------........ To Bus In Bit 3 Driver 

for Channel Intertace.B 
SD006 

(Not) Op In or Status In 
Reset MP Intt Sw A or B 

(Reset Intf Condition) 

(Not) Contingent 

I ntf I n Not Switch State 

SP003 

l1li 
INSTANTANEOUS 
ALLEGIANCE STATE, ('ART 2 

To 
G-090 

To 
G-090 

G-100 
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LONG TERM ALLEGIANCE STATE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

o ·,Y 

When the channel adapter is in the instantaneous allegiance state, the channel 
adapter sets the long term allegiance state when: 

• The channel accepts an all-zero initial status for a channel command that 
must have data and/or ending status transferred over the interface. D 

• Command chaining is indicated. D 
• Unit check is presented as either initial or final status. II 

The channel adapter interface passes from long term allegiance to the 'not 
switched state' when: 

• The channel accepts Device End for the last command executed under 
a particular start 10 instruction.1J 

• The command chaining indication is suppressed following the channel's 
acceptance of Device End but before a reselection sequence occurs. II 

A channel initiated initial-selection sequence over the interface opposite the one to 
which the channel adapter owes long term allegiance results in the channel adapter 
presenting a device busy status by means of the control-unit busy sequence. 

Intf B Sw SPOO2 

long Term Allegiance (lntf B) SPOO2 

Intf In Not Switch State SPOO2 

Operational Out Intf A SCOO3 

Intf A Valid Adr SCOO7 6 

Address Out Tag (lntf A) SC004 14 

Address Out I ntf A SC004 6 6 

Hold Out/Select Out (lntf A) SC003 

Select Out To Select logic A SC003 8 

Intf A Busy SP001 5,7,9 9 

Intf A DE IT SP001 10 

Bus In Bit 3 SB002 10 

Tag Delay Gate SB006 10 10 

Status In Tag S.8005 

o () o (} o () 

Start 10 l T 

(Not) Status Cond 

End Status Time 

(Not) l3 Interrupt Request 

(Not) Busy Status l T 

Control Command LT 

End Status Time 

End Status Time 

Device End Status 

(Stop Race) 

TO ClK 50ns Pulse Each 200ns 

Intf A Valid Address 

Allow Intf A To Trap Sel Out 
Address Out I ntf A 

Request In To Intf A 

(Not) Select Tag Bypass Intf A 

Select Out To Select logic A 

(Not) Inst Allegiance Intt B 

long Term Allegiance Intf B 

T2 ClK 50ns Pulse Every 200ns 

A 

CA Active 

FL 

SN004 

(Not) Select Out To Sel Logic A 

(Not) CA Active 

Chaining Ind 

(Not) Op I nand Supp Out 

Clock 4 
(Not Unit Check Status) 

(Not) Chaining Ind 

___ (_E_nd __ D_E_S_t_at~u~s)~ ______ ~~~ 

'(" ."I~., , I 

Y 
(,l .,/ o ('t) 

.J o 

LONG TERM ALLEGIANCE STATE 

CA Active 
Set Long 
Allegiance 

! _C_h_a_in_i_n;;;.g _In_d ___ ....1 OR t-_Se __ t_L_o_n.;;..g_~_er_m __ A_II_e.;;..gi_an_c_e....l 
11:.1 (Unit Check Status) Diag Set Intf B Busy 

SP003 

__ ~ ________ ~ __ ~OR 

Long 
Allegiance 

·Chnl A '--...,.......,r-;.;.-.-.... long Term Allegiance Intf A 
Gate A Rec To Control logic A Fl 

Fl 

W4E2 

SP001 

Tag Delay Gate 

W4E2 

SP001 Instan Allegiance Intf A 

To 'Status In' Tag Driver 
for Channel Interface A. 

Intf A Enabled Not Diag Mode 

Device Busy I ntf A 
'Busy' Status 

~-----------I~ To Bus In Bit 3 Driver 

Intf A 
Busy 

FL 

W4E2 

SP001 

(Not) Contingent 
(Reset Intf Condition) 

Intf A 
DE LT 

FL 

W4E2 
SP001 

Reset 
Intf L T 

SB006 

Device End l T I ntf A 

FL (Not) Op In or Status III ;A 

SPOOl 

Intf In Not Switch State W4E2 
SP003 

o o o o 

for Channel Interface A 

Reset !VIP Intf Sw A or B 

C' "jJ o 

G-110 

,('''''' 
\< 
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CONTINGENT STATE 

If the type 3 CA ends a channel command with Unit Check 
(error condition), the channel adapter enters a contingent 
state with long term allegiance to the interface over which 
the Unit Check was presented. When in the contingent 
state, the channel adapter ensures that the same channel 
path is available for use by a Sense command that the 
channel could issue after the I/O operation with the Unit 
Check has ended. The contingent state ends when: 

• The channel adapter decodes a command other 
than Test 10 or NO-OP. 

• The channel adapter detects a system or selective reset 
on the interface to which the adapter is switched. 

• A 3705 hard stop occurs. 

A Halt 10 to the interface in the contingent state does 
not affect the contingent state. 

In this example, the channel adapter has set the 'unit check' 
latch while in instantaneous allegiance to interface A. As 
the eE, DE, UC status is presented to the channel, status 
bit 6 (Unit Check) sets the (unit check status) latch which: 

• Sets the switched interface to the long term allegiance 
state. 0 

• Sets the 'contingent' latch. fJ 

o 

The active state of the 'contingent' latch inhibits the set of the 
'reset intf' latch, therefore, the channel adapter remains 
switched to interface A. If the interface A channel issues: 

• A Sense command to retrieve the sense data, the 
'contingent' latch resets and the normal sense operation 
procedes. 

• Any command other than the Sense, Test 10, or NO-OP, 
the 'contingent' latch resets and the Unit Check sense 
data resets. 

• A Test 10 or NO-OP command, the 'contingent' latch 
is not reset and the sense data may be obtained by the 
channel issuing a sense command as the next command. 

o o o 

Unit Check l T 

Gate Status 

o o 0 o o 

Sense Or Status Bit 6 

(Not) 3705 Hard Stop, 

Unit Check 
Status 

FL 
A 

SK003 End Status Time 

(Not) Status In It W4E2 

SP003 

3705 Hard Stop 

POR, Reset Sw, or System Reset 

Not (TIO or NO-OP Cmd Decoded) 

Clock 4 
A 

Decode Cmd 

1. Intf A Sw 

2. Instan Allegiance (lntf A) 

3. Unit Check L T (common) 

4. (Unit Check Status) (common) 

5. Contingent l T (common) 

6. Long Allegiance Intt A 

7. Address Out Intt A 

8. Hold Out/Select Out (lntf A) 

9. Trap Sel Out 

10. Start 10 

11. Op In (common) 

12. Address In To Chnl (Intf A) 

13. Command Out (lntf A) 

14. Sense L T 

15. Status In It (common) 

16. Status In Tag (lntf A) 

17. Service Out (I ntf BI 

18. CA Active (common) 

o o o o 

Set long 
Allegiance 

o o o 

Gate A Rec To Control logic 

Set long Term Allegiance 

SP003 SPOOl 

o o 

Long Alg 
Ch A 

FL 

D 

(Unit Check Status) Contingent D 
FL 

W4E2 

SP001 

W4E2 

SP003 

(Reset Intt Condition) 

SP001 

SP001 6 

SK003 CLK 

SP003 3,15 CLK 

SP003 4 

SPoo1 
1,4 

SCOO4 11 

SC003 

SF002 T2,7,8 

SF002 
9 

SF002 15, CLK 9 

SBOO4 7,11 

SCOO4 12 

SJ003 
CLK 2,13 

CE,DE,UC 

SF003 CLK 

SB005 15 

SOO02 16 

SNOO4 

Reset 
Intf It 

FL 
(Not) Op In or Status In A 

W4E2 

SP003 

CLK 4,14 

12 ,'I r:~G~~~·' 
-f-.------

15, ClK 4 

17 

CLK 

12 
SeI1.$e Cmd 

All Zeros 
10,13 

,15 

16 16 

ClK, 10,15 

• 

o o o o o o o o 

Reset MP Intf A or B 

CONTI NG ENT STATE G-120 
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ASYNCHRO,NOUS DEVICE END 

Busy Status Initiated Device End 

When the type 3 CA has given a Busy status (due to the channel adapter's long term 
allegiance to the opposite interface), the channel adapter will present an asynchronous 
Device End over the interface on which the Busy indication was given. This notifies 
the channel that the channel adapter has terminated its long term allegiance to the 
opposite interface. The channel adapter logic generates, presents or stacks this 
asynchronous Device End without any 3705 control program intervention. 

In this example, the channel adapter is in the long term allegiance state having been 
switched to interface B. During this long term allegiance, the channel attached to inter
face A attempted to select the channel adapter and the channel adapter returned a 
Busy status to the channel. The channel adapter remembers the busy condition 
by means of the 'intf A DE' latch. 

When the operation on interface B has terminated, the channel adapter resets 
'intf B switch' and the channel adapter goes in the 'intf in not switch state'. 0 
The channel adapter then sets the 'force status available' latch which activates: 

• 'Status bit 5'. B This generates Device End status on bus in to the channel 
at status in time. 

• 'Request in tag to CHI F'.II The Request In tag can not be presented to the 
channel because the channel adapter is not switched to either interface. 
Therefore, the channel adapter sets the 'force req in A' latch II (G-140) 
which presents Request In to the channel A interface during this not-switched 
state. 

When the channel presents Select Out to interface A, the channel adapter picks 
'intf A Sw'. II The channel adapter then: 

• Gates the channel interface A receivers and drivers. 

• Goes into instantaneous allegiance to interface A. 

• Traps select out. II (G-140) 

• Sets the (async status switch) latch. U (G-140) 

• Sets the 'status in' latch. II The channel adapter places Device End status 
on bus in and raises the Status In tag. 

• Sets the (end DE status) latch: lID that sets the 'reset intf' latch. m (G-140) 

• Resets the (async status switch) to set the 'assemble DE ATT rst' latch. If.) 
(G-140). This sets the 'reset intf' latch which resets the 'intf A switch' and 
puts the channel in the not-switched state. 

Control Program Initiated Device End 

The 3705 control program may initiate an asynchronous Device End by 
executing Output X'57' with byte 0 bit 3 set to 1 (Set IPL Device End). The 
channel adapter offers the Device End to both attached interfaces by raising 
both request-in tag lines. The first channel to raise Select Out is given the 
Device End status. 

Device end status activiates: 

• 'Status available,liJ which raises 'request in tag to CHIF' II and then 
'set req in to intf A and B' ID (G-140). This sets the 'force req in A' 
latches for interface A and interface B and presents Request In tag to both 
interfaces. 

• 'Status bit 5'. fJ This presents the Device End status to the channel interface 
that first selected the channel adapter. 

0 0 1 
(~ ("~ CI 0 () (1 e' (1; ~r __ ;) ' , ,II I __ ~~) )I .'" 

(-~ 
y 

(~ \y 

ASYNCHRONOUS DEVICE END 

Intf A Sw 

(Not) Force Status Available Intf A 
(Not) Gate B Rec To Control} Logic 

FL, 

Device End L T Intf A 
~---------------------; 

(Stop Race) 
AI-"';';;'~""';;"';';;':"""';---l 

Request In To Intf A From 
G-140 

D 
W4E2 (Not) Gate A Rec To Control Logic 

SP001 (Not) Gate B Rec To Control Logic AI----------.... -----l 

SP002 

~ Select Out To Select Logic A 
c.----------~:...,...;...~ 

(Not) Inst Allegiance Intf B 

I ntf A Sys Reset 

Diag, Pwr On, or Reset Sw Reset 

Reset Status 

Gate A Rec To Control Logic 

Force Status Avail Intf A 

(Not) Sel Sys Reset 

Force Status Avail Intf B 

Intf A 
DE LT 

FL 

W4E2 

SP001 

Device End L T Intf A 

Intf In Not Switch State E 

(Not) I ntf A Busy 

Gate B Rec To Control Logic OR W4E2 i(Not) Force' Status Available Intf A 
-------------~~~~ 

Bit 5 
Assembler 

SP001 

Chnl B 
Driver 

Gate Sense or Status To Chan 
(Intf B) 

t-----ir.V 'NPL Bus In Bit 5 To Chnl Chnl B 
Intf 

Status Bit 5 (DEVICE END STATUS) 

SPQ02 
i ,Device End Status 

Gate Sense or Status To Chan A I-------L 

Chnl A 
.~.;.;...;;;..;;;.;;;.;;....;.;.;..;;;..;..;..;;....;...;;,...;;..;.;.;..~~ Intf 

Gate Status 

Stack LT 

(Jntf A) 

End Status Time FL 

(Not) Status In Lt 
--------. W4E2 

SP003 

Status Available or Stack 

(End DE Status) D G-140 

Sets Status In Lt 

(Not) Prep Busy L T Initiate Srvc Cycle I nt 
Status Available 

Status Available or Force DE Op Out A 
II 

Status Available And Not Stack L T 
Force Device End Status OH (Not) Stack L T 

SH006 

SN006 

C: 10 ;(''')\ (~ {'~ 0 1 0 () (-.~\ tf~ () (""\ \ 'j 

Ie.) I' i 
'~ .. ~J/ ./ " / 'j 

, /' ".f 

(Not) Op In L T A 
Allow Select Out Trap 

(Not) Inhibit Request In 

Request In Tag to CH!F 

SF002 

0 (~'I 
.? f~' 

"Y 
('" ) C: 

, / C' 

To 
G-140 

C 

{) 

G-130 

To 
G-140 

("1' 
,J 

(" 
"'-.j 
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ASYNCHRONOUS DEVICE END, PART 2 

1. Intt B Switch 

2. Long Term Allegiance (Intt B) 

3. Intt In Not Switch State 

4. Operational Out (lntt A) 

5. Intf A DE LT 

6. Force Status Available (Intf A) 

7. Status Bit 5 (common) 

8. Initiate Service Cycle (common) 

9. Request In Tag To CHI F (common) 

10. Force Req I n A 

11. Request I n To Intf A 

12. Hold Out/Select Out (I ntf A) 

13. Select Out To Select Logic A 

14. I ntf A Switch 

15. Instan Allegiance Intf A 

16. Select Out A 

17. Set Trap Sel Out L T (common) 

18. Trap Sel Out L T (common) 

19. Clock runs (common) 

20. Op In Ctrl (common) 

~21. Op In (common) 

22. (Op In To Cmd Out LT) (common) 

23. Async Status Switch (common) 

24. Address In L T(common) 

25. Tag Delay Gate (lntf A) 

26. Co mma nd Out (J ntf A) 

27. Status In L T (common) 

28. Status In Tag (Intf A) 

29. Service Out (lntt A) 

30. (End DE Status) (common) 

31. Assemble DE ATT Rst (common) 

32. Reset Intf LT (common) 

SP002 

SP002 

SP002 

SC003 

SPOOl 

SPOOl 

SK002 

SF002 

SF002 

SP001 

SPOOl 

SC003 

SC003 

SPOOl 

SP001 

SF006 

SF002 

SF002 

SFOO1 

SF002 

SF002 

SP003 

SP003 

SF003 

SB006 

SC004 

SF003 

SB005 

S0002 

SP003 

SP003 

SP003 

32 

14 

NOTE 
19,27 

3,5 5 

6 6 

6 6 

11,13 32 

14 14 

13,14 12 

9,16,.9' 

29 

18 19,27 

CLK 1,20 16,19 

21.26 

6,21 21,27 

20 26 

Proceed, 6,26 19 

25,27 27 

27 28 

Not Long Alleg,231 3 

19,30.3 

Note: Intf A DE LT became active during a previous 
selection attempt while the channel adapter 
was in long term allegiance to interface B. 

00 o o o o o o o o • 0 o o o o o o 00 01 

Status Available 

{Not} Start 10 L T 

(Not) CA Active 

Intf In Not Switch State 

Request In Tag To CHIF 

III 
Set ReQ In To Intf A.B 

A ..... ----il~------~ Sets 'Force Req In B' latch 

SPOOl 
Diag Force Intf A Busy L T 

Address Out I ntf A 

Force 
Req In A 

Allow Intf A To Trap Sel Out 

(Not) Suppress Out Intf A 

Force Req I n A 
Chnl A Request In To Intf A 

A ~-~--------------~ Intf A Enabled Not Diag Mode 
From 
G-130 

(DE L T A And Not Sw State) 
FL (Not) CA L1 or L3 Int NPL Request In To Chan 

CV ..... ----~----------~ 

From D 
0.130 

Request In Tag To CHIF 

W4E2 
SPOO1 

Request In Tag To CHI F 

SPOOl 
Gate A Drivers Not Diag Mode 

Request In Tag To CHI F 

OR~------------~ 

_..;;Se __ 'ec_t __ O_u_t _A_.... A 

Allow Select Out Trap 

SF002 

Set Trap Sel Out L T 
Sets Trap Sel Out L T 
Sets Op In Ctrl L T 
Starts Clock 
Sets Op In LT 

Force Device End Status 
From G-130 B 

Command Out 

lOp In To 
Cmd Out) 

W4E2 

FL 

Assemble 
DE ATT Rst 

(Not) Long Term Alleg Intf A or B Assemble DE ATT Rst 

(Not Async Status Switch) 
FL 

I Going inactive) 
SP003 Reset Async Status Switch Intt In Not Switch Status W4E2 

Not (Op In or Status In) 

Start 10 LT 

Stack LT A FL 

Reset Status ______ .. W4E2 

SP004 

Clock 4 

(Not Unit Check Status) 

(Not) Chaining Ind A 

(End DE Status) 
From 
0.130 

~--------------~W4E2 

SP003 

m 
(Not) Contingent 

Reset 
Intf LT 

(Reset) --....... 
SP003 

Reset MP I ntt Sw A or B 
(Reset Intf Condition). A FL (Not) Op In or Status In A +--------------------; 

SP003 
Intf In Not Switch State 
---------IW4E2 

SP003 

F To G-130 

Chnl A 
Intf 

ASYNCHRONOUS DEVICE END, PART 2 G-140 
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ASYNCHRONOUS ATTENTION STATUS 

The type 3 CA generates an asynchronous Attention status when the 3705 control 
progra m executes an: 

• Output X'57' with byte 0 bit 0 set to 1 (Set IPL Attention) while in IPL 
phase 3. 

• Output X'55' with byte 0 bit 6 set to 1 (Set Prog Requested Attention) when the 
channel adapter has its level 3 interrupt request pending. (The channel adapter 
waits until its level 3 interrupt request is reset before generating the Attention 
status.) 

The c~annel adapter offers the Atten~ion status to both attached interface by raising 
both Interface Request In tags. The first channel to raise Select Out is given the 
Attention Status. 

In this example, the 3705 control program executed an Output X'55' with byte 0 
bit 6 set to 1 to set the 'attention request' latch. The channel adapter presents the 
status for interface 8, resets the status latches and resets 'intf B switch'. The channel 
adapter then sets the 'attention' latch. If there is no L3 interrupt request nor hard 
stop, the chanhel adapter raises 'status available' D which activates: 

• 'Request in tag to CHIF' .. fJ The Request In tag, can not be presented to the 
channel because the channel adapter is not switched to either interface. There
fore, the channel adapter sets the 'force req in A' and 'force req in 8' latches IJ 
which presents Request In to both channels during this not-switched state. 

If channel interface A presents Select Out before channel interface 8, the channel 
adapter switches to interface A and: 

• Gates the channel interface A receivers and drivers. 

• Goes into instantaneous allegiance to interface A. 

• Traps select out. a 
• Sets the (async status switch) latch. II 
• Sets the 'status in' latch. II The channel adapter places Attention on bus in 

and raises the Status In Tag. 

• Resets the (async status switch) to set the 'assemble DE ATT rst' latch.1I 
This sets the 'reset intf' latch which resets the 'intf A switch' and puts 
the channel in the not-switched state. 

If channel interface 8 presents Select Out during the interface A selection sequence 
that presents the Attention status, the channel adapter bypasses the interface 8 
Select Out to the next unit. 

When the channel adapter switches allegiance to interface A, the common logic OP 
In signal resets 'request in tag to CHI F' which drops Request In tag from both inter
faces. The 's;lect out to select, logic ~' signal now se~s the 'sel bypass 8' latch. II 
(G-160). ThiS propogates the select In out to chnl' Signal to the next unit on the 
channel B interface. 

If the 3705 control program initiates an asynchronous Attention while a tagged 
Device End is pending for either interface A or B, the channel adapter presents the 
combined Attention-Device End status if the channel to which the Device End is 
tagged raises Select Out first. ' 
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TYPE 3 CA RESPONSE TO SYSTEM AND SELECTIVE RESETS 
TYPE 3 CA RESPONSE TO 
SYSTEM AND SELECTIVE RESETS 

SYSTEM RESET 

When the channel gives a system reset (Operational Out 
drops when Suppress Out is down), the type 3 CA may be 
in one of three states: switched to interface A, switched 
to interface B, or the not-switched state. The flowchart 
summarizes the action the channel adapter takes for 
each state if the channel attached to interface A gives a 
system reset. The operation for a system reset from the 
channel attached to interface B is identical. 

Channel Adapter Switched To Interface A 

A system reset to interface A activates 'intf A sys reset' 0 
as well as 'system reset'.If)' These lines reset the 
channel adapter except for those interface B latches that 
are reset by 'intf B sys reset'. When the channel removes 
the system reset, the 'sel sys reset' latch II picks causing 
a level 3 interrupt request and resets the 'intf A switch' 
latch to return the channel adapter to a not-switched state. 

Channel Adapter Switched To Interface B 

A system reset to interface A when the channel adapter 
, is switched to interface B activates 'intf A sys reset'. 0 

This resets the pending Device End that is tagged for 
interface A. 

Channel Adapter In The Not-Switched State 

Since there can not be any outstanding command, the 
only interface activity reset by a system reset to inter
face A is: 

• A pending Attention or Device End status that is 
not tagged for interface A. 

• A pending Device End (due to a previous device 
Busy) tagged for interface A. II A pending 
Device end (due to a previous device Busy) for 
interface B is not reset. 

The system reset activates 'intf A sys reset' 0 which 
activates 'sel sys reset pulse' by means of 'intf in not 
switch state'. II When the channel removes the system 
reset, the 'sel sys reset' latch II causes a level 3 interrupt 
request. 

SELECTIVE RESET 

The channel adapter recognizes a selective reset (Operational 
Out drops when Suppress Out is up) when 'op in' is active. II 
This activates 'sel sys reset pulse' giving the same resets 
that the system reset did. 

o C" J:/ o o o 

Switched To Interface B 

o 
Interface A System Reset 
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• 'Intf A busy' latch 
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TYPE 4 CHANNEL ADAPTER 

INTRODUCTION 

The type 4 channel adapter (CA) provides improved throughput 
over the type 1 CA when operating with a type 3 scanner. The 
type 4 CA is a type 1 CA that has been modified to operate in 
EB (extended buffer) mode and CS (cycle steal) mode as well 
as in the type 1 CA mode (non-EB mode). Since the type 4 CA 
is a modified type 1 CA, the description of the type 1 CA in 
Section 8 is applicable to the type 4 CA and is not repeated in 
this section. This section covers the differences between the 
type 4 CA and the type 1 CA. 

EP/NCP Burst Size Options 
The emulation program user chooses, through an EP generation 
option, the number of bytes of data the EP is to pass to the 
channel.-adapter each time the appropriate type 4 CA level 3 
interrupt occurs. The user has a coice of 4, 8, 16, or 32 bytes 
that determines the buffer size within the EP. 

NCP-5 has no generation option to control the amount of 
data passed to the channel adapter; it always transfers four 
bytes or less in non-EB/CS mode. The maximum cycle steal 
transfer for ACF/NCP/VS will be the sysgened buffer size. See 
the NCP sysgen manual GC30-3008 for buffer-size options. 

Main Differences Between Type 4 CA and Type 1 CA 

• EB mode 
The type 4 CA uses a separate 9 X 32 EB local-store 
data-buffer array for EB inbound and outbound data 
transfers. 

When in EB modg, the type 4 CA can transfer a maxi
mum of 32 byte~of data across the channel during each 
data transfer burst with program intervention required 
only before and after each burst. 

Good parity is not set into the EB local store by a 
power-on reset or the RESET pushbutton. The 3705 
control program must assure good parity is set in the 
EB local store before it is accessed. 

EB mode is reset by a power-on reset, the RESET 
pushbutton, a CA diagnostic reset, a system reset, an 
Output X'62' with bit 0.7-1, an Output X'6C' with bit 
0.0=0, or when the not-initialized state is entered. It 
is not reset by a selective reset. 

• CS mode 
When in cycle steal mode, the first two bytes (addresses 
o and 1) of the 9 X 32 EB local-store data-buffer array 
-are used as the cycle-steal buffer register for CS inbound 
and outbound data transfers. 

When in CS mode,' the type 4 CA can transfer a maxi
mum of 256 bytes of data across the channel during each 
data transfer burst with program intervention required 
only bef~re and after each burst. 

EB and CS modes are mutually exclusive. An Out
put X'6C' with bits 0.0 (EB mode) and 0.1 (CS mode) 
on will default to EB mode. 

• Expanded BSC Control Character Recognition 
The type 4 CA, when in EB or CS mode and the ESC 
(emulator subchannel) mode is enabled, recognizes the 
following BSC control characters when they are in the 
inbound data stream from the host CPU: 

• ETB and ETX-CA stops the inbound data transfer and 
requests a level 3 interrupt. 

• DLE-STX sequence-CA stops monitoring the trans
parent data. 

• SYN-when the CA detects (n)* consecutive 
SYN characters, the CA stops the inbound 
data transfer and requests a level 3 interrupt. 

• Non-EB/CS mode 
The type 4 CA uses the same 4 X 18 non-EB/CS local 
store array as the type 1 CA. The type 4 CA uses it for 
non-EBinbound/outbound-data transfers and for 
Address I n and emulator subchannel Status I n presen
tation to the channel. 

• Initial Selection 'short control unit busy' status 
Any start I/O to the ESC address when the type 4 CA 
has disconnected from the channel because of the 4, 
8, or 16 byte bUrst jumpering receives a Status In of 
X'70' (control unit busy). See H-220 or H-270. 

• Multiple Type 4 CAs 
When multiple type 4 CAs are installed in a 3705, 
they share the same input/output codes so the 3705 
control program must select the desired CA. See 
Output X'67' on page H-120. 

• Automatic selection between multiple type 4 CAs by 
level 3 interrupt priority 

The priority selection circuits in each CA assign a 
priority level to each type 4 CA level 3 interrupt, 
compare the priorities in the multiple CAs, and 
then select the CA with the highest priorjty for 
servicing. The 3705 control program has control 
over when to 'prime' this priority select circuit and 
when the CA selection is made (see H-230). 

• IPL and ROS implementation 
- One type 4 CA 

Uses the type 1 CA ROS and IPL sequencing. 
- Type 4 CA installed with either a type 2 CA or a 

type 3 CA 
Uses the Dual ROS and IPL sequencing. 

- Two type 4 CAs with an I PL source switch use 
the type 1 CA ROS. The two type 4 CAs can 
be attached to the same or different host proces
sors. An IPL source switch on the control panel 
(see E-040 configuration D or II ) allows 
either, but never both, type 4 CAs to accept an 
IPL command over its NSC (native subchannel) 
address. The type 4 CA not selected by the IPL 
source switch cannot recognize its NSC address 
and passes Select Out if the host CPU executes a 
start 1/0 commahd for its NSC address (SIO ends 
with condition code 3). The channel addresses 
of both native subchannels should be outside 

. the emulator sub-channel address range (see 
PA050 for exceptions). The type 4 CA not 
selected will not recognize the I/O register 
addresses (input/output codes) except for the 
selection output (see Output X'67' on H-120), 
the L3 priority sequence, and the automatic 
'program requested interrupt' function (see 
Output X'67' on H-120). 

- Multiple (2-4) Type 4 CAs without anlPL 
source switch. 

Uses N-Channel ROS. 
Any type 4 CA in a configuration containing 

two, three or four type 4-CAs can accept an 
IPL command. A special Sense command 
status is used to break contention if two or 
more CPUs simultaneously try to IPL the 3705. 

* Value of (n) is determined by the 
3705 control program. 

An IPL attempt by a CPU must consist of 
a Sense command, command-chained to a Write 
IPL command. If an IPL is in progress from any 
type 4 CA when a CPU attempts an IPL, the 
3705 N-channel ROS returns an ending status 
of 'CE, DE, UE' to the Sense command. The 
unit exception breaks the command chaining 
and the Write I PL command is not executed by 
the CPU channel. This CPU program enters 
a timeout period waiting for an asynchronous 
device-end from the 3705 to indicate that the 
IPL operation has been completed. If the 

. asynchronous device-end does not occur prior 
to the timeout completion, this CPU program 
assu mes the ~ P Lin progress was not'Successfu I 
and executes a Write IPL command that is 
not chained from a Sense command. 

When an IPL operation is successfully 
completed, the control program just loaded 
returns an asynchronous device-end to all 
channels attached to the 3705 except the 
channel over which the IPL occurred. This 
'DE' signals the CPU programs associated 
with these channels that the 3705 has just 
completed the transition from a not-ready 
state to a ready state. 

- Remote Program Loader (RPL) 3705-11 only 
·From one to three type 4 CAs can be located 
in the 3705 with the RPL. See 2-000 for all 
combinations and E-030 for all board loca
tions. The RPL requires a RPL ROS while 
the channel adapter combination, requires a 
different ROS as previously defined (lPL 
source switch installed). The RPL logic 
selects which ROS is loaded at IPL phase 
II time. 

Enabling Type 4 CA NSC Address 
Upon powering up, the type 4 CA that the IPL source 
switch selects will accept commands over its NSC address. 
If it is desired to enable the other type 4 CA's NSC address 
instead, the following steps must be performed: 
1. Disable the line interfaces~~t are enabled. 
2. Set the IPL switch to the-channel position desired. 
3. Press the RESET pushbutton, then the LOAD 

pushbutton. 
The type 4 CAattached to the channel that the IPL 
source switch selected when the RESET and LOAD push
button were depressed will now accept commands over 
its NSC address. 

Changing the IPL switch position without powering 
up or without following the above procedure has no 
effect on which type 4 CA will accept commands over 
its NSC address. 

When operating with a type 1 or type 
4 CA in an NCP (PEP included) envi
ronment, do not attempt to disable a 
channel interface unless the 3705 net
work has been quiesced or a system 
reset has occurred. If this procedure 
is not followed, the NCP may, while 
disabled, attempt to send asynchro
nous status which inhibits the CA 1 or 
4 from becoming enabled again. 

Note: With N-Channel ROS all enabled type 4 CAs will 
accept commands over their NSC addresses. 

Type 4 CA Configurations 
Up to two type 4 CAs can be installed in a 3705-1; one 
in the basic frame and one in the first expansion frame. 
Up to four type 4 CAs can be installed in a 3705-11; one 
in the basic frame, the second in either the basic frame 
or the first expansion frame, and the third and fourth in 
the first expansion frame (see E-030). A type 4 CA can 
be combined with a type 2 or type 3 CA for operation 
in partitioned emulation mode. In this case, the Type 
4 CA handles data transfers for lines in emulation mode 
and the type 2 or type 3 CA handles data transfers for 
lines in network control mode. Multiple type 4 CAs 
can be used in a PEP System with the enabled NSC(s) 
handling the NCP data transfers and the ESC addresses 
handling the EP data transfers. The channel adapters 
in a PEP system can be attached to the same or different 
CPUs. A type 4 CA cannot be cornhined with a type 
1 CA or a type 1 Scanner. 

Type 4 CAs can have a two-channel s\l\fitch but 
whenever two channel adapters are locate~ in the same 
frame, neither adapter can have a two-channel switch. 
Up to three type 4 CAs can be combined with the 
remote program loader. 

The type 4 CA can be attached to a selector, byte 
multiplexer, or block multiplexer channel of a system/370 
or to a byte multiplexer channel of a system/360. 

CE Burst length Jumper Option 
Depending on which CPU model the CA4 is attached to, 
the CE installs jumpers to select a burst size of 4,8 or 16 
bytes. If no jumpers are installed, the burst will be the 
byte count set up by the control program, up to 32 bytes 
in EB mode and up to 256 bytes in CS mode. If a burst 
size of 4, 8 or 16 bytes is chosen the CA4 will transfer the 
number of bytes specified by the plugging option, dis
connect from the channel to allow other channel activity 
to occur then reconnect to transfer another burst of 
data. This disconnecting and reconnecting will continue 
until the full byte count has been transferred. 

EXAMPLE: (Assume the CA4 is plugged for 8 byte 
burst length) 

1. The control program sets up a 32 byte EB mode transfer. 
2. The CA4 transfers 8 bytes, then disconnects from the 

channel interface. 
3. The CA4 reconnects to the channel, transfer!. Rmore

bytes, then disconnects. 
4. Step 3 is repeated two more times. 
5. The CA4 interrupts the control program indicating all 

32 bytes have been transferred. The i nterru pt occurs 
only after the full byte county (32 in this example) 
has been transferred. The burst length jumpering 
option is transparent to the control program. The 
duration that the CA 4 will disconnect from the 
channel is also a plugging option see CA4 logic page 
PA049 for burst-length and duration of delay between 
bursts plugging information. 

&II TYPE 4 CHANNEL ADAPTE R H-OOO 
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TYPE 4 CA DATA FLOW (PART 2) 

D 
INITIAL SELECTION ADDRESS 
AND COMMAND REGISTER 

This register contains the I/O device address byte and com
mand byte presented to the channel adapter during initial 
selection. The register can be accessed by Input X'61' 
which should be executed only if the type 4 channel 
adapter initial or data/status level 3 interrupt request is set. 
See H-050 for Input X'61' description. This register is 
referred to as the SIO register in the ALD's. 

fJ LOCAL STORE (NON-EB MODE) 

The local store provides buffering for the I/O address byte 
used in all data and status transfer sequences initiated by the 
3705. Buffering for up to four bytes of data for inbound and 
outbound data transfers in non-EB mode is provided here 
also. 

The control program loads or accesses the I/O device 
address and the emulation status byte with Output X'63' 
and Input X'63' respectively. The data bytes are transferred 
with X'64'or X'65' instructions, see chart below. 

NON-EB MODE 

Data Data Transfer 
Byte Out In 

1 X'64' X'64' 
2 X'64' X'64' 
3 X'65' X'65' 
4 X'65' X'65' 

II NSC STATUS BYTE REGISTER 

The current status of the NSC is maintained in this register 
and gated over the channel interface during NSC status 
transfer sequences. The control program should set the NSC 
status by executing an Output X'66' instruction. The con
trol program has access to this register with the Input X'66' 
instruction. 

INITIAL SELECTION STATUS REGISTER 

The stat,.us byte is generated and presented to the channel 
from this register during initial selection sequences except 
under the following conditions. 

• An initial selection sequence occurs for the native 
mode subchannel before the NSC status byte provided 
by the control program has oeen accepted. The NSC 
status byte from the NSC status register is presented 
instead of the hardware generated status. 

• An initial selection sequence occurs for an emulation 
address when the control program has signaled that 
an ESC status transfer sequence is required and has 
signaled that ESC Test I/O status is available. The ESC 
status byte provided by the program is presented in
stead of hardware generated status. 

II INITIAL SELECTION CONTROL REGISTER 

The information in this register identifies the event causing 
the type 4 channel adapter initial level 3 interrupt request 
to be set. The register can be accessed by Input X'60', 
which should be executed only if the interrupt request is 
set. 

II DATA/STATUS CONTROL REGISTER 

The information in this register controls and identifies 
events that cause the type 4 channel adapter data/status 
level 3 interrupt request to be set. The register can be 
accessed by Input X'62', which should be executed only if 
the interrupt request is set. The control program can per
form various control functions by setting or resetting bits 
in this register with an Output X'62' instruction. The instruc
tion should be executed only when the control program is 
servicing a type 1 or 4 CA level 3 interrupt request. 

D ERROR/CONDITION REGISTER 

The error/condition register is a collection of latches that 
are set when the CA detects an error or an occurrence of 
specific asynchronous conditions. The 3705 control pro-
gram has access to this register with an Input X'67'instruc
tion, (see page H-11 0). The errors indicated by the error /con
dition register cause type 4 CA error interrupts (see page 
H-380). 

II EXTENDED BUFFER LOCAL STORE 

The extended buffer local store provides for buffering up to 
32 bytes of data for inbound and outbound data transfers 
when in extended-buffer mode. The first two data bytes 
are transferred to the In register by an Input X'6C'. The 
Input X'6D' instruction transfers the two bytes in the In 
register to a CCU general register before loading the In regis
ter with the next two bytes from the EB local store. Sixteen 
Input X'6D' instructions are required to transfer the data in 
the entire extended buffer. All 32 bytes of data for an out~ 
bound data transfer are loaded into the EB local store two 
per instruction, by Output X'6D' instructions. ' 

II OUTBUS REGISTER 

The outbus register buffers two data bytes for loading into the 
EB local store. The even data byte is loaded from the outbus 
register to the EB local store, followed by the odd data byte 
to the next sequeptial EB local store address. 

1m EB BYTE COUNT REGISTER 

This register buffers the requested byte count (up to 32) for 
inbound or outbound data transfers when in EB mode. 

m EB IN REGISTER 

This register receives the even, then odd, data bytes from the 
EB local store for transfer to the CCU. 

1m CYCLE STEAL ADDRESS REGISTER 

The byte X register and the cycle steal address register con
tain the address bits of the storage data buffer location for 
the first data byte to be transferred to or from storage by 
cycle stealing. The byte X register contains the four high 
order address bits and the cycle steal address register con
tains the 16 low order address bits. The two registers com
bined form the CSAR. The CCU updates CSAR to the 
next sequential half-word storage address at the completion 
of a cycle steal transfer. 

1m CYCLE STEAL BYTE COUNT 

This register buffers the requested CS byte count (up to 
256 bytes) for inbound or outbound data transfers when 
in CS mode. 

III CYCLE STEAL ERROR REGISTER 

This register is set by the following errors: 

• CS outbus error-the type 4 CA sets this bit during a 
cycle steal operation when data from storage contains 
incorrect (even) parity. 

• CS inbus error-the type 4 CA sets this bit when the CCU 
raises 'bad data' to signal that the CCU has received bad 
data (even parity) from the type 4 CA on a cycle-steal 
data transfer. 

• CS address bus error-the type 4 CA sets this bit when 
the CCU raises 'SAR even parity' to signal that the CCU 
has received incorrect parity on the CS address bus. 

• CS address exception-the type 4 CA sets this bit when 
the CCU raises 'address error' to signal that the CCU has 
received an address from the type 4 CA that is beyond 
the storage capacity of the 3705 or that points to a pro
tected area of storage. 

The type 4 CA requests a level 1 interrupt when any of 
these bits are set. 

''I' 
TYPE 4 CA DATA FLOW 
(PART 2) 
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CARD FUNCTIONS AND LOCATIONS 

Card ALD Function 
Loc Page 

E4F2 PAlOl I/O Decodes 
PA102 I/O Feedback-Levell Bid 
PA103 Basic Clocking 
PAl 04 Inbus Dot Byte 0 
PA105 Inbus Dot Byte 1 
PA106 Inbus Byte 0 
PA107 Inbus Byte 1 
PAlOS Selected Latch and L3 Bids 

E4P2 PB10l Channel Intf Tags and Controls 
PB102 Channel Intf A Receivers 
PB103 Interface A Control 
PB104 Channel Address Jumpering and 

Channel Parity Check 
PB105 Non-EB/CS Local Store Byte 0 Assembler 
PB106 Non-EB/CS Local Store Byte 0 
PB107 Interface B Address 

E4N2 PC10l Channel Tags Control and Tag Clock 

*Y2 and Y3 cables are 
present On Models J-L, only. 

To/From the 
CCU, Remote 
Program 
Loader, scanner, 
or other channel 
adapter. 

B C 

PA106 • _____ ..... 

PAOll 

PA012 _____ .. _ .... _ .. ~ 

PA013 

PA013 

PA012 

Bit X.4, X.5 
ADBUS 
Outbounr:l 
(PA01S) 

Bit X.4, X.5 
ADBUS 
Inbound 
(PA01S) Cable#10 

N 
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CARD FUNCTIONS AND LOCATIONS 

For multiple CA4s, connect cable from the 
preceding CA4 Z2 connector. No cable 
connects to CA4 #1. CA4 #2 from CA4 #1 
Z2. CA4 # 3, if installed, from CA4 #2 Z2. 
CA4 #4, if installed, from CA4 #3 Z2. 

PO R STU V 

Y5 Y6 

H-030 

Intf A Bus Out 

1 ........ ------ PAD14 

2 Intf B Bus Out 

•••• ----_. PA016 

Intf A Bus In _ ...... ___ .... ~PH10l 

3 Intf B Bus In 

-M-.... ----I11111~ P010l 

PC 102 Channel Tags Control-Start I/O, and 
Operational In 

PC103 Channel Tags Control and Tag In Latches 
PC104 Channel Tags Control-Stack, Chaining, 

Stop, or Halt I/O 
PC105 Channel Tags Control, Enable, and 

Selective System Reset 
PC106 Channel Tag Control Powering 

~;~~~~~~~{~~~~~:;:~~~~~e4 .. 1 ........... IIjIIjII .... .: 

_ .... ___ 111111~ PAD15 

PA017 

E4M2 

E4L2 

E4K2 

E4T2 

E402 

E4T4 

00 

PD10l Channel Bus-Out Repower 
PD1D2 Low Address Jumpers 
PD103 Low Address Logic 
PD104 High Address Jumpers 
PD1D5 High Address Logic 
PD106 Start 1/0 Adr Reg and Command Reg 
PD107 Non-EB/CS Local Store Byte 1 
PD1DS Command Decode 
PD1D9 CCU Outbus Inversion 

PE101 CCU Outbus Termination 
PE102 Initial Selection Control 
PE103 Service Transfer Control 
PE104 Byte Transfer Count (Non-EB/CS) 
PE1D5 Service Transfer 
PE106 Initial Status Generation 
PE107 OR Dots Byte 0 

PF101 Input/Output Control 
PF102 Assembler and Non-EB/CS Local Store Cntl 
PF103 NSC Control 

Card 
Loc 

PF104 RN Asynchronous Information 
PF105 Error Latches E4J2 
PG1Dl NSC Status Register 
PG102 Asynchronous Interrupt Control 

PH101 Intf A Bus-In Drivers Bits 0,1,2 
PH102 Intf A Bus-In Drivers Bits 3,4,5 
PH103 Intf A Bus-In Drivers Bits 6,7,P 
PH104 Intf A Tag-In Drivers Op In, Adr In, 

and Service In 
PH105 Intf A Tag-In Drivers Sel In, Req In, 

and Status In 
PH1D6 Select Out Relay Driver and Control Gating E4H2 

PH1D7 Bus-In Error Latch and Reset Generation 

PJ10l Intf A Select Out Relays 
PJ102 Intf B Select Out Relays 

ALD 
Page 

PK101 

PK102 
PK103 

PK104 
PK105 

PK1D6 
PK107 

PL10l 
PL102 
PL103 
PL104 

PL105 

Inbus lines connect to CCU Inbus \~i~Jiiii .................. ~ 

lines.:::1i~1!ll:i ~ •••••••••••••• 

/'% / Denotes the location of 
/ /- terminator cards for the % last OXA-A4 board installed. 

, See PAD01. 

Function 

CCU Outbus Register Byte 0 and Channel 
Bus Out Repowering 
Extended Buffer Local Store and Assembler 
EB Local Store Address Counter and 
Count Control 
EB Local Store to Inbus 
BSC Control Character Recognition and 
Detect all zeros on CCU Outbus Byte 0 
Burst Length Jumpering 
EB Local Store to Drivers 

BSC Character Recognition Control 
I/O Decodes and Extended Buffer Mode Lt 
Extended Buffer Controls 
Burst Length Controls and Force Short 
CU Busy 
Both Local Store Gate Controls and 
Local Store Cycle Reset 

The IPL SELECT switch 
cable attaches to the pin 
side of the Z2 ro.,np,rtclr 
on the 01A-E4 board. 
See PAD6D. 

Card ALD 
Loc Page 

E4G2 PM10l 

PM102 

PM103 
PM104 

E4D2 PP101 
PP102 
PP103 
PP104 
PP105 
PP106 

E4E2 P0101 
P0102 

P0103 
POl 04 
P0105 
P0106 

000000000000 () o o o o () 

Z3 Z4 Z5 Z6 

OXA-E4**BOARD (Card Side) Denotes card location 

For multiple CA4s connect cable to the next CA4 
Y4 connector. No cable comes from the last CA4. 
CA4 #1 to CA4 #2 Y4 connector. 

# o.····:::::i{iii CA4 #2 to CA4 #3 Y4 connector, if installed. 
** E4 is the psuedo board location for the type 4 CA. 

Cable 1 ····:::;:;;i:t!i!i!!i CA4 #3 to CA4 #4 Y4 connector, if installed 

See PA060. 

Function Card 
Lac 

CCU Outbus Byte 1 Repower, Zero Detect, E4R2 
and Priority Sample Generation 
CA L3 Priority Determination and Gating 
Priority to next CA 
Priority Control Logic 
Repowering 

CS Address Register 
CS Counter and Count Compare 
CS Byte X and Adbus Gating 1=4S2 
CS Byte 0 and 1 Gating to Inbus 
Force 1 to Byte X and Repowering 
Initial Sel Rst Control and Svc Sel 
Rst Control 

CS Sequencing Control 
CS Buffer Control and Odd Byte Transfer 
Control 
CS Decodes and Inbus Gating 
CS Mode Latch Counter and Byte X Control 
CS Check Latches 
Repowering 

The actual board location is DXA-A4, 01 A-B 1 or 
02A-B4. 

ALD Function 
Page 

PR101 Intf B Bus Out Receivers Bits 0-3 
PR102 Intf B Bus Out Receivers Bits 4-7 
PR103 Intt B Bus Out Rcvr Bit P and Tags Out 

Rcvr Op Out, Select Out 
PR104 Intf B Tags Out Rcvr Adr Out, Cmd Out, 

Svc Out, and Supp Out 
PR105 Enable B Latch 
PR106 Intf B NSC Address Valid 

PS101 Intf B Bus-In Drivers Bits 0,1,2 
PS102 Intf B Bus-In Drivers Bits 3,4,5 
PS103 Intf B Bus-In Drivers Bits 6,7,P 
PS104 Intf B Tag-In Drivers Op In, Adr In and 

Service In 
PS105 Intf B Tag-In Drivers Sel In, Req In, and 

Status In 
PS106 Select Out Relay Driver and Control Gating 
PS107 Bus-In Error Latch and Reset Generation 

o o 000000 10000 00 
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INPUT AND OUTPUT INSTRUCTIONS 

"he type /l cha'Hwl adapter relie~ on the 3705 control 
pi ugl dnl to use input Jnd output instl uction~ to control 
cidld tr'lIbff,~r~. The cO!ltrol progr,HTl initiates chdnnel 
JdLI dnd ')lJtu5 tl Clllsters, and transfers data LJetween the 
CA and tilt; CCU with inrJut and output instructions. 

Each Input 01 outPLIt instruction addresses an external 
I P9lster. The Input ir:structions gate the external register to 
Cell Yl!:Il'IJI registf!rs viii the CCU Inbus. Output instructions 
!jatl! CCU general registers to CA registers via the CCU Out-
bus, The 'I/O reqister addless bus' is decoded in the type 4 CA. 

[xecutillg an Input or Output X'60', X'61', X'62', X'53', 
X'64', X'65', X'66', X'6C', X'6D', X'6E',or X'6F' when the 
CA is actively handling a clata 01 status transfer sequence 
causes an in/out check to occur; see H-380. 

CONTROL PANEL ACCESS TO CA REGISTERS 

Type 4 CA registers X'60' through X'66' should be accessed 
from the c()IItwl pariel with Input or Output instructions 
ollly when either of the type 4 CA level 3 interrup'ts are 
pending. 

To (!rLSUre th;H this interrupt remains pending, the 3705 
should be in either Program Stop or Hard Stop mode before 
these instructions are f!xecuted from the control panel. 

If these conditions are not met, the following occurs: 

1. If the type 4 CA is in the process of a data or status 
transfer sequence and an Input or Output X'60' 
through X'66' or X'6C' through X'6F' is initiated 
from the control panel, the type 4 CA hardware: 
a. Causes a type 4 CA level 1 interrupt request. 
b. Sets the type 4 CA In/Out instruction accept latch. 
c. Gates X'OOOO' onto the CCU Inbus to be displayed 

in display B if the instruction is an Input. 
d. Does not recognize Output instructions. 

'2. If the type 4 CA is not transferring data or status and 
a type 4 CA !evel 3 interrupt request is not pending, 
one of the following occurs: 
3. For Input X'60', X'61', or X'66' instructions, either 

the instruction is executed without error or, if at 
the same time the instruction is being executed. the 
CA is being selected by the host CPU channel, the 
CCU may sample invalid data from the type 4 CA. 
The data in di5play 8 should be considered invalid. 

b. For Output X'56' instructions, either the instruction 
is executed without error or, if at the same time the 
instruction is being execut.ed, the type 4 CA is 
being selected by tl\f~ hust CPU channel, a type 4 
CA challnel bus in check and a type 4 CA level 1 
interrupt request may be set or a CPU data check 
may be detected at the host CPU, 

I/O r~egistel Addrass Bus 

3. If the type 4 CA is in the process of presenting ESC 
status to a Test I/O issued to an ESC address, and an 
Input X'60' through X'66' or an Output X'62' through 
X'66' is executed, one of the following occur: 
a. The instruction executes without error. 
b. If at the same time any of these instructions dre 

being executed, the type 4 CA is being selected by 
the host CPU channel, either a type 4 channel bus 
in check, a type 4 CA local store, a level 1 interrupt 
request, or a CPU data check may occur. 

Input and Output X'67' can be executed from the 3705 
control panel without causing an error. 

LOADING DATA INTO THE EXTENDED 
BUFFER FROM THE CONTROL PANEL 
SimuJate the following instructions from the control panel 
using 11"1e procedures :on Page 1-160: 

Input .x',6C' 
Output X'6C' 

Input X'6D' 

Output X'6D' 

Uutput X'6D' 

1 
I 

Output X'60' 
Input X'6C' 
Input X'6D' 

Input X'6D' 

1 
T 

Input X'6D' 

8000 (data in ADD RESS/DA T A 
.switches A-E) 
This step's the EB byte counter 
by 2. 
XXXX (.datain ADDRESS/DATA 
switches A-E). This data is loaded 
into EB LS data buffers 2 and 3. 
Repeat the Output X'6D' for each two 
data bytes desired. The data in the 
ADDRESS/DATA switches may be 
changed. Do not perform another 
Input X'60' until you have loaded 
the number of bytes desired. The 
31 st and32nd data bytes are loaded 
into EB LS data buffers 0 and 1 (the 
EB byte counter goes from 11111 to 
00000). 
Resets EB byte counter. 
The first Input X'6D' transfers the 
31st and 32nd data bytes loaded from 
the control panel to the inbus. 
The second Input X'6D' transfers the 
first two data bytes loaded. Consec
utive Input X'6D's transfer the data 
bytes in the same sequence as they 
were loaded by consecutive' 
Output X/60's. 

-----'---, .. '-----., 
60 Decode ------

DCD 61 Decode 

62 Decode -----
63 Deco~. ___ _ 

64 Decode 

65 _Q.~_code __ ~ ______ _ 

66 Decode -----'-----
67 Decode 

67 Dec R'lW 

6C Decode t-----------
E4F2 
PAlOl 

6D Decode --------
6E Decode 

6F Decode 

CA Dec La 

CA Dec Hi 

000 o 

I/O Ht'(j Bus Bits 
a 1 2 I 3 4 

OP Hi'!) Bits 

0.1 0,7 0.3 
-._---._. 

1.4 1.0 

X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 
X 1 1 0 0 

X 1 1 0 0 
X 1 1 0 i 
X 1 1 0 1 

X 1 1 0 1 

X 1 1 0 1 

{ 
1 fOI Input 

Op REHI hit 1.4 "f 0 
' u 01 utpu( 

II 

5 G 

-, 
1.'1 12 
C 0 
0 0 
() 1 

0 1 
1 0 
1 0 
1 1 

1 1 

1 0 
I 0 
1 i 

1 1 

-,,~ . 

7 Dpc()(h' 

,-:r 
"- . , -... 

0 60 
1 61 

0 62 

1 63 

0 64 

1 6b 
0 66 
1 67 
0 6(; 
1 6f) 

0 hL 
1 (if 

---- ' ,-

I Nfl Ui ANO att'ffitf 
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INPUT X'60' INSTRUCTION 

Input X'60' transfers the contents of the initial selection 
control register into a CCU general register. The 3705 
control program uses this instruction to determine the 
exact cause of a type 4 CA initial selection level 3 
interrupt. 

An Output X'60' resets the initial selection Gontrol 
register and the L3 interrupt request resulting from 
the initial selection. 

The type 4 CAand type 1 CA Input X'60' instructions 
are identical. 

INPUT X'61' INSTRUCTION 

Input X '61' transfers the contents of the initial selection 
address and command byte register into a CCU general 
register. During an initial selection sequence, a type 4 CA 
initial selection level 3 interrupt is requested, and the 3705 
control program must investigate the subchanneladdress 
and command causing the interrupt. Byte 0 is the address 
to which the command in byte 1 was issued. 

The 3705 control program must store the address and 
command because the host CPU can send the CA a new 
command before the 3705 control program has completed 
the previous one when in' ESC mode. The 3705 control 
program must als9 control the CA action for each command. 

An Output X'61' instruction has no effect on the channel 
adapter. 

The type 4 CA and type 1 CA Input X/61 'instructions 
are identical. 

('If""" "')'. if':, f"!i t"t, f~~ (} " •. lh if, I .... ' " 

Il /' \ _;V '<C. 
, JY "!it. )" 

Initial Selection Control Register 

0.0 0.7 

_60 __ D_ec_o_d_e __________ ~~ 0.0 
Input 60 I 0.7 

Gate Input Data on Inbus 

(Not) Inhibit Service I/O 

61 Decode 

Gate Input Data on Inbus 

IP ,1"-....... 
I' :,f" 

\!..l./ " " .~ "- ./ 

A I--------------x 

----PF101 

E4M2 PD106 

0.0 0.1 

0.0 

PF106 

1(''"::'\ P ; 1."1 ' 
"--j/ 'Ie 

0.2 

I CCU Inbus 

Bit Logic Function 
Page' 

0.0 PE102 Input Initial Selection State* 
0.1 PC105 Input Initial Interface Disconnect 
0.2 PC105 Input Initial Selective Reset 
0.3 PE102 Input Initial Chan Bus Out Check 
0.4 0 
0.5 PE102 Input Stack Initial 
0.6 PF103 NSC Status Cleared 
0.7 PC105 Input System Reset 

*Normal Initial Selective 

Initial Selection Address and Command Byte Register 
ISACR 

Address Byte I Command Byte 
0.3 0.4 0,5 0.6 0.7 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

1.7 
Input 61 I r--------------------- X 

I CCU Inbus 

i1" {r' ;:('~'1\ (~ ,0, If~~\ tf~) r"- fJ.. C i ' .,',1 \ 
\.Il tx ' y/ 'l. /' "'--./ '~~J' '~ / -" J' 

('''' 1~\ ~(", (fcl!\ rr' '., 
<' 

t. ~ \';',J ~ t/ Ir"'" 
j 

INPUT X'60' INSTRUCTION 
INPUT X'61' INSTRUCTION 

r~" ''')t" (f . A('''''" 
,~ 

/ 

H-050 

i~~·:"""""h., 1f ~ 
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OUTPUT X'62' INSTRUCTION 

This instruction initiates inbound and outbound data transfers 
and status presentations. The 3705 control program uses this 
instruction to control CA4 action and, when not in EB or CS 
mode, to specify the number of bytes of data to transfer across 
the channel interface on a channel data transfer. 

Non-EB/CS Mode EB or CS Mode 

Byte Bits SYN Bits 

Count 1.5 1.6 1.7 Chars 1.6 1.7 

1 0 0 1 1 0 1 
2 0 1 0 2 1 0 
3 0 1 1 3 1 1 
4 X 0 0 4 0 0 

X This bit may be on or off for a byte count of four. 

Summary of Output X'62' bit definitions and ALD locations 

Card ALD 
Bit LOC Page Function 

0.0* E4L2 PE103 1 = set; 0 =rst .outbound transfer 

0.1 * E4l2 PE103 1 = set; 0 = rst inbound transfer 

0.2* E4L2 PE103 1 = set; 0 = rst ESC status transfer 

0.3* E4L2 PE103 1 = set; 0 = rst NSC channel end status 

0.4* E4L2 PE103 1 = set; 0 = rst NSC final status transfer 

E4K2 PF103 Set NSC active 

0.5 E4K2 PF103 Reset NSC status cleared 
E4G2 PM103 Reset force initial selection L3 interrupt 
E4L2 PE102 Reset initial channel bus out check 
E4L2 PE102 Reset stacked initial 
E4L2 PE102 Reset initial selection state 
E4L2 PE102 Reset Unit Check L3 interrupt 
E4N2 PC105 Reset initial selection interface disconnect 
E4N2 PC105 Reset initial selection selective reset 

0.6 E4K2 PF104 Reset monitor for 2848 ETX 
E4K2 PF104 Reset monitor for circle B 
E4L2 PE106 Reset OX TIO ready 
E4l2 PE10S Reset service channel bus-out check 
E4L2 PE105 Reset service status stack 
E4N2 PC104 Reset suppressible .status 
E4N2 PC105 Reset service selective reset 
E4N2 PC105 Reset svc stop or disconnect 
E4N2 PC104 Reset suppress status stack 

0.7 E4H2 PL102 Resets EB Mode 
E4E2. .PQ104. nesets CS Mode' 

1.0 E4K2 PF104 Set monitor for circle B 
... --.-.---~ 

1.1 -- -- This bit ignored 
1.2 E4K2 PF104 Set Monitor for 2848 ETX 
1.3 E4N2 PC104 Set suppressible status 
1.4 E4L2 PE106 Set OX TIO ready 
1.5 E4G2 PM102 Set Priority Outbound Data Xfer Seq 
1.6 E4L2 PE104 Byte count 2 } 
1.7 E4L2 PE104 . Byte count 1 Non-EB/CS Mode 

*Any of these bits with 'Sample 62' set Initiate Service, E4L2, PE014 

} 
EB or CS Mode-number 
of SYN characters 

Outbound 
Transfer 

Outbus Bit 0:0 r--r-0 
r-----~I ~ 

CCU General Register Format 

0.0 0.1 0.21 0.310.41 0.5! 0.6! 0.7 /1.0 1.1 1.211.311.411.511.6 !1.7 

Inbound 

Tr~rr1 2 r-----+--~. PH 10 

.-----
Outbus Bit 0.1 ~-)£-:-~-}~ 7f-~~-~-~-~~1 

'---

ESC Status 

Outbus Bit 0.2 
3 )------+--__ PH 11 T~rrr 

.... ----1. 

'"-

NSC Final 
Status 

~t-----+--_____ 

PE102 Outbus 
Bit 0.4 

5 }-------t----I. PH 12 T~l1r 
.... ----

Outbus 
Bit 0.3 

Sample 62 

NSC CE 

4 )-----+---. PH 13 S~11 
~----I. 

~ 
'--

NSC Active 5 Outbus Bit 0.4 

...--,---,--_____ --11 A F L 
(Not) NSC Status Cleared I 

~ -~ 

62 Decode r--
---~----~ 

-

l 

Diag 
Force L3 
r---

FL 

-
CS 
Proceed 
r---

FL 

P'o102 
Sample Output Data 

A 
Sample Output 62 CS Mode 

15 

4~r-________ ~ 

I I 
=fOR 

r-
FL 

EB Mode 
;---

FL -
NSC STAT 
Cleared 

Resets non-EB/CS 
byte transfer 
counter-t'E 1 04 

Resets E B/CS 
address 
counter Pll 03 

Fl Rv 
~------~ 16 
Outbound '---

9 
Transfer r--

10r-______ ln_b_o_u_n_d_T_r_a_n_sf~e~r 

11r-________ E_S_C_S_t_a_tu_s_T_r_a_n_sf_e_r~ 

12r-_______ N_S~C~F_in~a~I~S~t~at~u~s~T_r~an_s_f_er ____ ~ 

NSC CE Status 
13~--------------------------------4 

'---1 A 
l--

Program 
Interrupt 
Request 
r--

FL 

'---

Svc Ch 
Busout 
C~ 

FL 

-
Byte 
Count 2 

----T-------~.'PHI 

Outbus Bit 1.4 I A 
'------t------I L---

'---

Set OX 
TIO Ready 

FL 

See the chart on 
this page for the 
byte count com
binations for non
EB mode. 

Data Svc Rst J 
Service 
Status 
Stacked 
,----

FL 

'----

Suppress 
Status 

S~ 
FL 

'----

Service 
Selective 
Reset 
r---

FL 

--
Svc stop 
orDisconnect 
r---

FL 

0 
'----

Set 
Initiate 
Service 

FL 

L..--

Suppressible 
Status 

Outbus Bit 1.3 J A 
8 }------+----I 

L-

FL 

I 
Suppres 
Out Monitor 

'FL 

-

Cir B 
Lt 

Output Bit 1.0 
6 r-----------~------I I FL 

IA 
L-

'---

2848 

CCU Outbus Bit 1.2 
ETX Lt 

JA FL 

L 

'---

Priority 
Service OU 

IA FL 

-.14 )----L-__ 

'---

• OUTPUT X'62' INSTRUCTION H-060 
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INPUT X'62' INSTRUCTION 

This instruction transfers the contents of the data/status 
control register into a CCU general register. The 3705 
control program uses this instruction to determine the 
exact cause of a type 4 CA data/status leve'l 3 interrupt. 
The type 4 CA and type 1 CA Input X'62' instructions 
are identical. 

0.0 

Non-EB/es mode 

Count transferred to the CCU 

62 Decode TTTTTTTTTTTTT 
t------x-x-x-x-x-x-x-x-x-x-x:...-x-x---x 

PF10l ~ Command Chaining (PF104) LLJ' ~ Byte Count (Non-EB mode) (PE104) 

--l Service Status Stack (PE 105) or Suppressible Status Stacked (PC104) - Spe 8-301. 

'~IP~ f"\ 1"1' {)I I,"~, 
I,' 'i, 

I,'i 'I 
\ . )t, \;", Jj/ '~, '<I.. 

-1 Suppress Out (PF104) 

Service Selective Reset (PC105) 

Service Channel BO Check (PE105) 

Program Interrupt Request (PG102) 

--I Suppress Out Monitor Interrupt (PG102) 

Service Stop or Disconnect (PC105) 

NSC Final Status Transfer (PE 103) 

Outbound Transfer (PE 1 03) 

1r"'~ "f'\ l"'" (r't\ 1.0 . ('"');., if""" 1(". ,r""'" f()\ 
," " 

" 

't \~,.,./ '" " 
/ \ .. , J " , / 'I. / ''« ./ <-l. ....... _J...-' 

((""; If'''h "(", in\ Ir'\ ,("'~\ 
"t",,) \~---.-I;/ .... "",)., ",,/ '>\., ;/ 

iNPUT X '62' INSTRUCTION H·070 

i(", tf'~, :I""li f'l. .{"\,. ((o-rr.;t~ ,(""'1,\ 1("" .r", ,r " 
/ . 

l/ \:; 
'''_.'/ ' ./ l/ ""-J 
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OUTPUT AND INPUT X163' INSTRUCTIONS 

The 3705 control program uses the Output X'63' instruction 
to loar! the subchannel address (byte 0) and ESC status byte 
(byte 1) into the non-EB/CS local store buffer. The CA iden
fie~ itself to the channel by gating byte 0 onto the channel 
hus in,during the address transfer and gates byte 1 onto the 
charI/wi bus·ill to transfer the ESC status to the host CPU. 
(NSC address and status take a different path, see page 8-170.) 

The 3705 control program must ensure that the correct 
dcldr t~~5 and stCltus bytes are stored in the register. Otherwise, 
IIICOI rt:ct chan riel op~)ration occurs. 

Gate Outbus Thru Assemb 

With the Input X'63' instruction, the 3705 control pro
gram can determine the last subchannel address provided to 
the host CPU. The level 3 interrupt request latch should be 
set for this instruction to execute. 

The type 4 CA and type 1 CA Output X'63' and Input 
X'63' instructions are identical. 

r-------------------------------------------------------X 
0.0 I 

TO TllT1e 
-8 Write Into LS 0 

pr: 107 
-[ OR 

, 

._.--1 Transfer Address Byte ESC Status Byte 

---- PB106 !)~\? ~L'f(-;( ~.;t:~ 1 I D:.r:; ~I..:ftcr t:!vtt' :/ 
I 

1.7 

8-------.---
~---------------~---------------

I 

Sel Addr and Status "dt:d 8~r!l"'~ ~ViP. .~ I iJ~~('1 [f~tfp; 5V(~ ~ I 
I 

0.0 Non-EB I Local Store 1.7 

Write Into LS 1 

I -1 G,ltl' Local Storf~ 011 Inbus I 
OH r-------------------------------------------------------------- X 

I CCU Inbus • 

CCU OUliluS Bit Definitions 

I 

~ 
PD107 

Bits 

0.0-0.7 
1.0 
1 .1 
1.2 
1.3 
1.4 
1.5 
1 .6 
1 .7 

Definition 

Subchannel address 
Attention 
Status modifier (SM) 
Control unit end (CUE) 
Busy 
Channel end (CE) 
Device end (DE) 
Unit check (UC) 
Unit exception (UE) 

OUTPUT AND INPUT X'63' 
INSTRUCTIONS H-080 
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OUTPUT AND INPUT X'64' INSTRUCTION 
0: 
Output X'64' instruction loads non-EB/CS data buffer 
byte 1 and non-EB/CS data buffer byte 2 with the first 
two data bytes to be transferred across the channel to the 
CPU. These two data bytes are transferred to the CPU 
one byte at a time during an outbound data transfer. 

The type 4 CA and type 1 CA Output X'64' instruc
tions are identical. 

o 
Sample Output 64 

Sample 
64 

fJ 
Input X'64' transfers into a CCU general register the two 
data bytes that were received from the channel and stored 
in non-EB/CS data buffer byte 1 and non-EB/CS data buffer 
byte 2. 

The type 4 CA and type 1 CA Input X'64' instructions 
are identical. 

I 
FL 

Gate Outbus Thru Assemb r-__ ~----------------------------------------------------X 
T2 Time 

II 
Sample Output 65 

D 
Input 64 

PF102 
Sample 65 

PF102 Sel Data 1 and 2 

Sel Data 3 and 4 

0.0 • 
PB106 I 

1·;p.n~fpr l\,tjJ!"Ce~~ 5Y1P I 
I 

Write Into LS a I 

Data Buffer Byte 1 

Data Buffer Byte 3 

0.0 Non-EB I 
I 

Write Into LS 1 I 
Gate Local Store on Inbus I 

Input 65 ORr--------------------------------------------------------- x 

II 

OUTPUT AND INPUT X'65' INSTRUCTION 

II 
Output X'65' instruction loads non-EB/CS data buffer 
byte 3 and non-EB/CS data buffer byte 4 with the second 
two bytes to be transferred acrOss the channel to the CPU. 
These two data bytes are transferred to the CPU one byte 
at a time during an outbound data transfer. 

The type 4 CA and type 1 CA Output X'65' instruc~ 
tions are identical. 

t ,:, f"~ ('), t"\, If~ 1'\ ,.(-l; 
''l '''-, ;./ ~ )/ \It,Y 

"" 
)~' , Y' '~ IMI 

Input X'65' transfers into a CCU general register the two 
data bytes that were received from the channel and stored 
in non-EB/CS data buffer byte 3 and non-EB/CS data buffer 
byte 4. 

The type 4 CA and type 1 CA Input X'65' instructions 
are identical. 

l"'t\ r"'\ ,Ii---:'" 
t{""'" If-'''', }(')" ,0, 
I, ' 

-\J 
''"'-

\il ". / \c 

I 

it''), 

CCU Outbus 

1.7 

~~C: 5tcft\J~ ~vtCe PD107 

Data Buffer Byte 2 

Data Buffer Byte 4 

Local Store 1.7 

CCU Inbus 

~ 

if· .. ·:", ,n' ('I , " l'''t:' :'"''''\:''' I'f~ ('-.,,~\ 

'\:lJ..,J \~->' '~ / \.~- '-C. ,/ " J 

r'\, ,f--"', n" f-~ 
TI, I 

',,--j ':le, Y' / 

OUTPUT AND INPUT X'64' INSTRUCTIONS H.-090 
OUTPUT AND INPUT X'65' INSTRUCTIONS 

, -:('" 0' I, r", (t'-~ "of""', ,4'~' ,("'" 
j '0., \~ ~l ,/ 

," 
''t 0/ '- -' 
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OUTPUT X'66' INSTRUCTION 

The Output X'66' instruction loads the final status byte to The type 4 CA and the type 1 CA Output X/66' instructions are identical. 
be presented to the channel into the NSC Status Byte Register. 
Output X'66' bit 0.4=1 sets NSC Long Busy. (See PF103). 

LOGIC REFERENCE PG101, PD108 

66~D_e_c_o_de ____________ ~r---

(Not) Inhibit Service I/O 
A 

Sample 66 I 
~~~~~---------------------------------------X 

Sample Output Data 

'---

PF101 

INPUT X'66' INSTRUCTION 

The Input X'66' instruction transfers the contents of the 
NSC status byte register into a CCU general register and 
forces byte 1, bits 0-7 to zeros. This instruction should 
be used only for diagnostic purposes and should not be 
used when the CA is on-line with an interface enabled. 

The type 4 CA and type 1 CA Input X'66' instructions 
are identical. 

66 Decode 

I 
(CCU Outbus Bit 0.4 and Output X'62') 

1.0 

NSC Status Byte Register 

0.0 

0.0 

(Not) Inhibit Service I/O ~~ln~p~u~t~6~6 ______ ~ __________________________ X 

I Gate Input Data on Inbus 

PF101 

CCU Outbus ~ 

1.7 

0.7 

0.7 

CCU Inbus 

NSC STATUS BYTE REGISTER BIT DEFINITIONS 

Bit 0.0 - Attention 

Bit 0.1 - Status Modifier 

Bit 0.2 - 0 

Bit 0.3 - 0 

Bit 0.4 - Channel End (CE) 

Bit 0.5 - Device End (DE) 

Bit 0.6 - Unit Check (UC) 

Bit 0.7 - Unit Exception (UE) 

l$l!I 
OUTPUT X'66' INSTRUCTION 
INPUT X'66' INSTRUCTION H-100 
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INPUT X'67' INSTRUCTION 

The Input X'67' transfers the error condition register 
(H -380) and the hal dware address of the NSC channel 
interface address to the CCU. 

Cnd 
l.o·~ 

L()(JIC 

P(l~j' ~ Fur-etlan 

~:::.=:-- --. 

t) 0 0 1 
('001 

.=--=-:.=.=-===--=========--==t-

10 
1.1 
1 L 

1.3 
1.4 
1 ::> 

1.6-1.1 

f:4P2 
f4P2 

E4()) 
F4K2 
E41<2 

E4K2 
E4K.2 
E4K2 

E4K2 

PB104 
P8107 

PH107 
PF 1 O~) 
PF105 

Pf 1 05 
PF104 
PF104 

PA108 

NSC 1),lICJwii/!; address intI A 
NSC hardwim~ address intf 8 

Chclll bus Iii Clror 
Invalid I/O Op 
CCU outhus check 

l.OC;)! stOIC J..larity check 
CA elwbled 
NSC address active 

00 .- Type 4 CA # 1 selected 
01 Type 4 CA #2 selected 
10 -- Type 4 CA it 3 selected 
11 - Type 4 CA #: 4 selected '-------L-._...I-__ ..-1. __________ ...J 

~ 1 ('~ ,(1\ {"l 'n\ fI'\ (".~ 
(y I' I jJ \ ,",. ' )/ '-< ~.-"i.. ' ),/ 

PF101 

~:_")e_~n_O_ f(_:_i:~~ __ .§_VC ___ IO_-_" __ -=1 A ~~~ 
Gate I n~_tJJ.~~ --------==----1- I 

-----' 

A 
Enable Intf Adr 

A 
CA Enable 

A 

A 
• EB/CS LS pm ity error 
• Non-ERiCS LS 0 parity error !::§_~arity_ ~_k. _____ ._ --·---t-

• Non-EB/CS LS 1 p<Jri1y error '"----..... 

. _--

A 
Channel Bus In Error ----_ ... _ .. --_ ... _- --_._---_.-
(Intf A or Irtf B) 

."",) (0'\ I\'~""""'~ rr'l if", (f"' ;n·, ,"r~ .,-., . '. 
I I 

,', ~L.. ",)/ '~J / / 
"c. ->. \ --' '''-- _/ "--- ....... 

,(",)" 
'l.,y 

(Gate Enabled interface 
address to Inbus - byte 0) 

r: 1
O " a \' 

''. '; __ I "-
i,f" 

Tie Up 

--P-A-1-08~ 

S17 S16 

Jumper for CA4 # 1 
and CA4 #2 

_T_ie_u_p. __ ._-D T16l--__ _ 

/(,.,..,.~, 

Jumper for CA4 # 1 
and CA4 #3 

-r-' I " ,'f'~' i'f)\ 
, I , 

" '~ 
'. 'O. j/ 

INPUT X'6?, lNSTRUCTION H-110 

J--

A 
Input 67 CA4 ID (bit 1.6) 

N ~.--~ 

~ 

A 
Input 67 CA4 ID (bit 1.7) 

N f-- . 

fl ,("'. ·f"1 r-~'~'~ --'"'. ,- -.... _11', i~ \, 

1,1, ' 
~...-Y ' .... -. .,"-

.,/ "'-
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OUTPUTX'67' INSTRUCTION 

Itw Output X'67' instluction sets or resets the Vdll"'.i, COIIIIOI 

1,,11 ches. The 3705 control program must exccute ,It I (Jilt put 
X'67' illstillction to enable the C.A Iliterfacc bcfo!,' lil l ' CA 
C()11 tran~fer data to or from the channcl. 

Selection Between Multiple Type 4 CAs 

o o o 0 o o 0 o 

PA10H 

o 0 o o 0 

Sets the 'Select L T' 
in the selected CA4 

o o o o o o o o o I) o o 01 
(Nut) Rp(I Enab Intf G - . ------- Res('tlnlt 

ij~, "'~ p,,:'~~ Cy," 

Selection 

- -- A FL 

._-- --

Select Lt 

FL 

Selected L t o , 
Out 67 fOI Auto Sel 

ThiS ir1struction s('lecg th(: CA4 specified by C:CU outIHI~; bib 

0.5,0.6, and 0.7 and resets the 'selected latch' on the CIVls lIot 

specified; therefore multiple CA4s cannot be selected Jt 1h,' 
salnetirne. ThiS instruction is then performed in the selected 
CA4. Outbus bit 0.5 rnustnot be a one for subsequen I Output 
X'67' instructions unless a non-selected CA4 is to be selcc1f:d. 

The contlol pronram can execute thiS instruction to a non 
selected CA4 (bits 0.6, 0.7) by setting outbus bit 0.3 tu Olll' 

The stiltUS of each CA4's 'selected latch' is 110t chdf)cwd hut the 

Output X'67' instruction is performed in the nonsl:lect(~d CIVl 
(to request a "program requested interrupt" for cxalnplf') 

-r.---I.----,---.... III i! tJUS Reg 0.6 
S'·"'l·t 
(;/\4 

PM103 

Bits 0.3 and 0.5 are mutually exclusive and both shulJld lH'vi'l 

be on during the same output X'67' instruction. 

Priming L3 Interrupt Priority Selection 

An Output X'6T instruction, with all outbus bits 11'1 (J, 

III !ITll'S the CA4 priority selection circliit in the selectpd C;\l1 
dnd forces a diagnostic data/stal us interrupt if appt opriatl' 

Sumrn,,,y of Outbus bits during Output K61' 

Card ALD 
8. t Loc. Page Function 

F-"'c,c:'= -===C'_:"''=:: ="'. _ --r----'- .. ::,,::-=-::c==--;-=_"';==~ .. :._:.::: 
0.0 F4G2 PM103 DI3gnostic force initiClI selcelio" ,nt("rurt ---- ------ ----_._--_ ... -. __ ._------ -'-"-- .. 

0.1 E4l:2 P0104 Didgnostic force byte transfer cycle sl.,;!1 
mode 

0.2 

0.3 

--
0.4 

0.5 

0.6, 
0.7 

1.0 
~.--

1.1 

1 2 

E4f2 

----
1"402 

E4F2 

E.4F2 

E4T2 

E4-12 

E4K2 

Not Used ___ .. ~_c __ ._. ________ ._. ___ . _______ .. ___ ..... 

PA 1 08 Perform Output X'67' on CA4 specified 
by bits 0.6 and 0:7 

- ---f------------.-------------.-.. 
PH107 Diagnostic reset 

PA 108 (Y Lea\e current CA4 selected 
1- Select CA4 speCified by bits 0.6 
and 0.7 

PA108 100 Sele,tCA4#1 
01 = Select CA4 .il 2 

1

10 ~ SelectCA4 #3 
11 c_ Selecl CA4 #4 

PG102 Set suppress out monitor int 
-- .--.-.--.--.----~------.----.----

PG102 Set request progr3m interrupt 

PF105 Reset invalid 1/0 Op 
PF 1 05 Reset local store parity check 
PF 105 Reset CCU outbus check 
PH 107 Reset channel bus in error 

(interbce A) 
PS 107 Reset channel bus in el ror 

(interface B) 
PL 1 03 Fieset b,d level 1 E B check 

E4E2 P0105 Reset CS outblls check 
P0105 ReM,t CS inbus check 
POl05 Reset CS address exception 
PQ105 Reset CS "dbus check 

1.3 E4N2 PC106 Reset 'system reset' or 'NSC' 
f----- .. --- -.- .. --.. -------t---------.----------.------.-----

1.4 E4P2 PB103 Request interface enable 
f-- -------- ---.-f------.------------

1.5 E4T2 PG102 Set ESC mode enable --- ---- .-. --- r--------- .------.. -----------.-.--------
~ t- ~~!~ .~~t__~eset ESC~:~~ ___ . _______ ~ 

1. 7 E4P2 PG I OJ Reset interface enable 
'-- _._--- .. _. ------ - -------------

S17 S16 a.1 Resets the 'Select L T' 
o in the non-selected CA4 
1 ? I JlImp(~r for 
~ ~ 1 CA4 Jf 1 and ;~ 2 t:-±. ()l,liHIS F'leg 0.7 

T17 l16 
1 lee! LJP.-O CY 

PAlOS 

~ 67 Dec Raw r----------_ .. _._- .- .- ._- ... _-
Not CCU Reg Adr Bus Bit a 67 Decode 

Outl.Jus Reg 00 
Dlall FOlcf' L3 

FL 
=S=G_m_p_1 8_0_lI_t_P_ll_t _D~a~ta~~"".....-- (Not) H eq E lli1lJ III t f A 

(Not) Inhibit SV( 10 

jumper 10' A 

A 
Sample 61 

I...- ---PM103 10M ie, ,cd eA4 # 3 ~ 8 
.J~"]. r::~1. 1- 8---- -- A r-8- J

s,",p,eG7 ~~J_ A 

---4Il ........... -4 •.• - I C'~ - .. N - L D .------------·----C-I-11-g-US---
C

-
C
-
U 
_ .. -__ .O-lI-

t
l-)'-J;,-' -8-1(-1-4" 

.. . B .. PA 108 +::' "dLt~cu O""u, Bit 04 >-_ ~ ~~",~, -1 A i' _:~ CCU :U'bU' B" 1l t ~ 

PFlOl 

R,)q 
Inti fnab 

F L r--._--GJ ~ 
Oll(IJU~ Heg 0.5 

e:] A t__-- J eli Reqlntf~'-"-_ PB103 

---CIJ 
CCU Outbus Bit 1.0 

Outblls Bit 1.3 A 
Reset System Reset or NSC 

CCU Outbus Bit 1.1 
-----.. -.----.-----f----~ 

PC 106 

CCU Outbus Bit 1.2 

7~~~I~~;:~~ti~n'b~-::~==~-=m ' 
-------- U'·_~t_~ __ P_C_S_B_y_t_e_C_O_lI_n_t_e_r 

P0104 

PIll07 
PS10i 

CCU 
BO Ck 

=ELJL 
~--

~._ _____ A 

PF105 

LS 
Parity CK 

.~~ 
J-~=tLJ 

PF105 

ESC 
Mode Enab 

FL 
CCU Outbus Bit 1.5 

_C_C_U_O_u_t_b_u_s_B_'_t _l_.G_-_--~_·~~ ESC .. ~'i"' 
PGt02 

BldL1EBCk 

-Fl 
r-----~~.~ 

PL 103 

Inval 
lOOp 

~~-=dJ 
PF105 

~-+---------------------------

CS OutlJu~ Ck 

Fl 
==ELJ 

POlOS 

CS Inhu~ Ck 

.fFLl 
-----~ 

P010S 

CS Addl E xcep 

~
-L 

------ A 
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POlO!:: 

CS AdlJus Ck 

._. JLl . FL 

~ 
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INPUT X'6C' INSTRUCTION 

(Type 4 CA Extended Buffer/Cycle Steal Mode 
Control Register) 

The Input X'6C' instruction transfers to a specified CCU 
general register the states of the 'extended buffer mode' latch, 
'cycle steal mode' latch, 'character-monitor control' latches 
'OLE remember' latch, and the byte count of the data tran~
ferred in extended byte or cycle steal mode. 

The Input X'6C' instruction resets the EB/CS local store 
address counter to address 0, then loads In register byte 0 
with data byte 0 from EB/CS local store address O. The'step 
EB address counter' pulse advances the EB/CS local store 
address counter to 1 and then loads In register byte 1 with 
data byte 1 from that address. The EB/CS local store address 
counter then advances to address 2 so that the first Input 
X'6D' can continue loading the In register from sequential 
addresses. The data is buffered in the In register until the 
next Input X'60' transfers it to a specified CCU general reg-
ister. . 

Each byte of data from the EB/CS local store is parity 
checked and a parity error forces a level 1 interrupt. 

Summary of CCU Inbus bits during Input X'6C ' 

Bit Function 

0.0 E4H2 PL102 Extended Buffer Mode 
0.1 E4E2 PQ104 Cycle Steal Mode 
0.2 0 
0.3 0 
0.4 E4H2 PL105 SYN monitor control latch 
0.5 E4H2 PL101 DLE remember latch 
0.6 E4H2 PL101 USASCII monitor control latch 
0.7 E4H2 PL101 EBCDIC monitor control latch 

1.0 0 
1.1 0 
1.2 E4J2 PK103 Transferred byte count-bit 32 
1.3 E4J2 PK103 Transferred byte count-bit 16 
1.4 E4J2 PK103 TranSferred byte count-bit 8 EB Mode 

1.5 E4J2 PK103 Transferred byte count-bit 4 
1.6 E4J2 PK103 Transferred byte count-bit 2 
1.7 E4J2 PK103 rred byte count-bit 1 

1.0 E4D2 PP104 Transferred byte count-bit 128 
1.1 E4D2 PP104 Transferred byte count-bit 64 
1.2 E4D2 PP104 Transferred byte count-bit 32 
1.3 E4D2 PP104 Transferred byte count-bit 16 
1.4 E4D2 PP104 Transferred byte count-bit 8 

CS Mode 

1.5 E4D2 PP104 Transferred byte count-bit 4 (All zeros == 256) 
1.6 E4D2 PP104 Transferred byte count-bit 2 
1.7 E4D2 PP104 Transferred byte count-bit 1 

o o o o o o 

Req Enab Intf 

Initiate Service Cycle 

6C Decode 
Req Enab Intf Gate Input Data 

Initiate Service Cycle EB Mode 

PL102 

PL101 

Service In L t 

Service Out A 

CS Mode to Inbus 0.1 

Initiate Service Cycle 

A Increment Counter 

PC103 

In Reg Fetch 

From EB LS 
Adr Counter 

count 32 

count 16 

count 4 

count 2 

count 1 

OR Set EB Ctr Buffer 

PL 102 

7r-_____ IN~6~C_E_B ____ ~ 
Reset CS Byte Cntr 

, , 0··· 
: _J 

PL103 
OR 

PQ102 

Rst EB Addr Cntr 

Extended 
-Buffer 
Local Store 

~ (data buffed ~ 
!'lst CS Byte entr 

9 X 32 
Select LS EB OXA-P4J2 

2 F~=~:..!::..!l:"'---------1-:::'==~ PK102 

o 7,P 
LS Bits 0-7, P 

() o o o o 

o 

'0 

IN 6E CS 
IN6F CS 

r 
;0 

IN 6C or 6E or 6F CS 
OR 

CS Byte Count 128 

PQ103 

CS Byte 
Count 64 

CS Byte 
Count 32 

Input EB count 32 (bit 1.2) 
CS Byte 
Count 16 

Input EB count 16 Ibit 1.3) CS Byte 
Count 8 

CS Byte 
Input EB count 8 (bit 1.4) Count 4 

CS Byte 
Count 2 

Input EB count 4 (bit 151 

CS Byte 
Count 1 

Input EB count 2 (bit 1.6) 

Input EB count 1 Ibit 1.7) 

Set In Reg Byte 0 

Extended Set In Reg Byte 1 
Istart EB Clock) Buffer 

Clock Step EB Addr Cntr ORed 
Circuit 

Set In Reg Byte 0 ~ 

IN Reg 0.0 ~ PL103 

(Not) Gate Chnl BO to LS 

,--S_et_I_N_A_. e..:cg_B...:..y_te_l:"'-'_-I 5 

PK104 

o 0'···'·' -y' 

(See Page H-290 for 
the timings of these pulses.) 

Set IN Reg Byte 0 

Set IN Reg Byte 1 

0.·.1:· 
)I 

INPUT X'GC' INSTRUCTION H-130 

CS Inputs to Inbus 1.0 

CS Inputs to Inbus 1.1 

CS Inputs to Inbus 1.2 

CS Inputs to Inbus 1.3 

CS Inputs to Inbus 1.4 

CS I nputs to I nbus 1.5 

CS Inputs to Inbus 1.6 

CS Inputs to Inbus 1.7 

PP104 

o (~~ 

f
C

"'" 

{~~ ((~ !." " 'I \ 

\" '" y ',-j 'Z. 
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OUTPUT X'6C' INSTRUCTION 

(Type 4 CA Extended Buffer/Cycle Steal Mode 
Control Register) 

o 

The Output X'6C' instruction sets or resets the 'EB mode' latch, 
the 'CS mode' latch, and various character-monitor or remember 
controllatc:hes- When outbus bit 0.0 is a one, the CA4 sets 
the 'EB model latch, inh ibits any set of the 'CS mode' latch, 
and resets the 'CS mode' latch if it was on. This instruction 
also sets tHe EB and CS byte count registers with the number 
of bytes to be transferred during a data transfer and resets the 
EB local store address counter and CS byte counter to O. 

Summary of CCU Outbus bits during Output X'6C' 

Card ALD 
Bit Loc Page Function 

0.0 E4!-12 PL102 1 = Set, 0 = Reset-extended buffer mode 

0.1 . E4E2 PQ104 1 = Set, 0 = Reset-cycle steal mode 
0.2 0 
0.3 0 
0.4 E4H2 PL105 1 = Set, 0 = Reset SYN monitor control 

latch 
0.5 E4H2 PL101 1 = Set, 0 = Reset DLE remember latch 
0.6 E4H2 PL101 1 = Set, 0 = Reset USASCII monitor 

control latch 
0.7 E4H2 PL101 1 = Set, 0 = Reset EBCDIC monitor 

control latch 

1.0 0 
1.1 0 
1.2 0 
1.3 E4J2 PK103 Requested byte count-bit 16 
1.4 E4J2 PK103 Requested byte count-biy 8 
1.5 E4J2 PK103 Requested byte count-bit 4 
1.6 . E4J2 PK103 Requested byte count-bit 2 
1.7 E4J2 PK103 Requested byte count-bit 1 

1.0 E4D2 PP102 Requested byte count-bit 128 
1.1 E4D2 PP102 Requested byte count-bit 64 
1.2 E4D2 PP102 Requested byte count-bit 32 
1.3 E4D2 PP102 Requested byte count-bit 16 
1.4 E4D2 PP102 Requested byte count-bit 8 
1.5 E4D2 PP102 Requested byte count-bit 4 
1.6 E4D2 PP102 Requested byte count-bit 2 
1.7 E4D2 PP102 Requested byte count-bit 1 

ll~ 

I 
! 
~ll! 

o o o o o o o o 

6C Decode 

Sample Output Data Repower 

Req Enab Intf 

Initiate Service Cycle 

Outbus Reg 0.0 

.... ----fNI---t~------it__---I 

LS Write 
Gate 

FL 

PL103 

Outbus Reg 0.1 

Outbus Reg 0.4 

Outbus Reg 0.5 

Outbus Reg O.S 

Outbus Reg 0.7 

Set CCU Outbus Reg 

CCU Outbus 
X 

o o 

EB Mode 

FL 

FL 

FL 

DLE 

FL 

OR 

USASCII 

FL 

EBCDIC 

FL 

PL101 

o 0 

Outbus 
Reg 

0.0 

D 
0.7 
O.P 

1.0 
1.7 
1.P 

PM101 

L~<U.Jil·'L! ~,"",u.".U~~"." .• ,.cd""'_"c .. ' .. 

0 0 0 0 0 0 0 0 • 
CS Byte Count 
Register 

(Bit 128) 
Outbus Reg 1 .0 
r----------------~-------------PH 

Out 6C Repower 

---------... --t AR 

Out bus Reg 1 .1 

Outbus Reg 1.2 

Outbus Reg 1.3 

Outbus Reg 1.4 

Outbus Reg 1.5 

Outbus Reg 1.6 

Outbus Reg 1.7 

Out 62 

PP105 

EB Byte Count 
Register 

PK103 

Resset 

Allow Rst CS Byte Cntr Count L T 

PL103 

Reset Count 
Reset 

Interlock 
---------~ NI------~-~~. 

RST 

PL104 

(Bit 32) 

(Bit 16) 

(Bit 8) 

PH 

(Bit 2) 

PH 

0 0 0 0 

Reset CS Byte Cntr 

Rst EB Addr Cntr 

PQ102 

OUTPUT-X'SC'INSTRUCTION H-1"49~ 
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lNPUT X'6D' INSTRUCTION 

(Type 4 CA Extended Buffer/Cycle Steal Mode 
Data Buffer Bytes) 

The 3705 control program uses the Input X'60' instruction 
to tra~sfer data to a specified CCU general register from the 
In register and then to reload the In register with data from 
the EB/CS local store data buffer. 

The Input X'6C' instruction loads the In register with two 
data bytes from EB/CS local store data buffer addresses 0 
and 1. After a one cycle delay, the first Input X'60' instruc· 
tion transfers these to a specified CCU general register. The 
EB clock then loads In register byte 0 with data byte 0 from 
the next sequential EB/CS local store address. The EB clock 
increments the EB/CS local store address and then loads In 
register byte 1 with data byte 1 from the incremented address. 
The EB clock increments the address to the next sequential 
address. The In register buffers these two data bytes until the 
next Input X'60' transfers them tothe CCU. Sixteen Input 
X'60' instructions are required to transfer the entire EB/CS 
local store data buffer. The 3705 control program must allow 
~ delay ?f at lea~t one cycle between successive Input X'6D' 
instructions to give the CA4 hardware enough ti me to load 
the In register (see H-290), 

Ea.ch Input X'6D' loads the In register with two data bytes. 
If an Inbound-data transfer sends an odd number of bytes, the 
last data character and the contents of the next EB/CS local 
store address will be loaded into the In register. The 3705 
control program uses the transferred byte count to know that 
the last data byte was not part of this data transfer. 

Each byte of d~ta from the EB/CS local store is parity 
checked and a parity error forces a level 1 interrupt. 

Summilry of cell Inbus bits during Input X'6D' 

r--r-"-'---J Card ALD 
Bit Loc Page Function 

r-:--::-:.::: _::::-- ... :'" ... :~ :;.:: .... -. - _ .. --
0.0 [4J) PK104 E8 data buffer even byte-bit a 
0.1 'E4.J:l F'K 104 EB data buffer even byte-bit 1 
0.2 E:4J7 PK 104 EB data buffer even byte-bit 2 
0.3 E4J? PK 104 EB data buffer even byte-bit 3 
0.4 E4J2 PK 104 EB data buffer even byte-bit 4 
0.5 I:AJ? PK 104 ER data buffer even byte-bit 5 
0.6 E4J2 PK 104 EB data buffer even byte-bit 6 

~:.?-- rAJ;' PK 104 f- .. ~.8 data b~Jffer even byte-bit 7 ,--...... .. - . --- .. --..... -
1.0 E4J? PK104 E8 d<Jta buffer odd byte-bit 0 
1.1 [4.)7 PK.104 fB data buffer odd byte-bit 1 
1.2 E4J:> 

I 
PK. 104 ER data buffer odd byte-bit 2 

'\.3 fC4J2 PK104 EB data buffer odd byte-bit 3 
1.4 E4J2 PK 104 ER data buffer odd byte-bit 4 

1.5 E4'''1 PK104 EB data buffer odd byte-bit 5 
1.G E4J2 PK 104 EB data ouffer odd byte-bit 6 
1.7 E4J2 PK 1 04 E8 data buffer odd byte-bit 7 
---'-.... _-- .. -. 

o () o o o o 

60 Decode 
Gate I nput Data 

EB Mode 

Req Enab Intf 

Initiate Service Cycle 

o 

/ 

2 

/ 

3 

/ 

4 

/ 

5 

IN Reg 0.0 

PH 

IN Reg 0.1 

PH 

IN Reg 0.2 

PH 

IN Reg 0.3 

PH 

IN Reg 0.4 

PH 

IN Reg 0.5 

-- PH 

6 
/ 

IN Reg 0.6 

~--

7 
IN Reg 0.7 

/ PH 

PK104 

2 

Set In Reg Byte 0 

() () 

A 

Pll02 

() 

INPUT X'6D' INSTRUCTION H-150 
Gate CS Data to I nbus 

OR 
Gate CS Data Or 60 to Inbus Bid L 1 

r IN 60 EB 
~.---~--------------------------------~ 

6 

FL 

Pl103 

o IN Reg 1.0 A 
EB LS to Inbus 1.0 

A EB LS to Inbus 0.0 
PH --'--_~ 

4 Set In Reg Byte 1 

A 
7 IN Reg 1.7 

/~~~~r-~P~H-'~~ __ ~ 

EB LS to Inbus 1.7 
A 

EB LS to Inbus 0.1 -

A EB LS to Inbus 0.2 
PK104 

OR PL 103 

.--

tEB 

A 
EB LS to Inbus 0.3 

~~.In Reg Byte a 

Out 6D EB or CS Buffer Store '- (start EB clock) 

Extended 
Buffer 
Clock 
Circuit 

Set In Reg Byte 1 2 ~ 
Step EB Addr Cntr O~ed _"======~-_'\.:..J __ 4 __ ~ .--

A 

A 

A 

A 

(} 

-------'-. OR 
EB LS to Inbus 0.4 IN 6C or Inreg 

Fetch 

EB LS to Inbus 0.5 

EB LS to Inbus 0.6 -_. __ ._---

EB LS to Inbus 0.7 
~---.-.--- o 

~
Ste3P E 8 ~ddr cn~trl0Red ~ ... _E_B_L_o_c_al_S..;t...;.o~re~:J_ - Address Counter 

PK103 
31 

Select LS EB 

PL 103 

EB/CS 
Local Store 
Data Buffers 

9 X 32 
OXA·P4J2 

PK102 

0"1 7,P 
LS Bits 0·7,P 

OXA-P4H2 

PL103 

(Not) Gate Chnl BO to LS ~ 

a 

(See Page 1-1·290 for the 
timing of these pulses) 

ODD f---

---i OR Select LS E~_ .~ ..... ~ f"':"\ 
r------------~ 

PL105 

~ OE I Parity Error._E_B ___ _ 

(Odd bits in 0-7 and P) 
PK105 

P 
/ 
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, / o o 0.'", 

\\~ o If~, 
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OUTPUT X'6D' INSTRUCTION 

(Type 4 CA Extended Buffer/Cycle Steal Mode 
Data Buffer Bytes) 

o 

The control program usps the Output X'60' instruction to load 
the EBICS local store data buffer~ with data for an outbound 
data transfer. 

The data is buffered in the outbus register until it can be 
written into the EBICS local store data buffer. A previous 
Output X'6C' instruction had reset the EB/eS local store 
address counter to 0 so that the data may be loaded sequen
tially beginning with-address O. The EB clock generates the 
gating and write pulses to load data byte 0 into the EBICS 
local store, increment the EBleS local store address counter 
by 1, then load databyte 1. Each Output X'60' instruction 
thus loads two data bytes in sequential addresses. Sixteen 
Output X'60' instructions are required to fill the EB/CS 
local store. The 3705 control program must allow a delay of 
at least one cycle between successive Output X'60' instruc
tions to give the CA4 hardware enough time to load the EB/eS 
local store data buffers (see H-200). 

Summary of CCU Outbus bits during Output X'60' 

Card ALO 
Bit LOC Page Function 

r----t-----+-------.--~-- ::=:::~=.::~--==---=-:..--==-==-=~~----

0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 

1.0 
1 .1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 

E4J2 PK102 EB data buffer even byte-bitO 
E4J2 PK102 EB data buffer even byte-obit 1 
E4J2 PK102 EB data buffer even byte-bit 2 
E4J2 PK102 EB data buffer even byte-obit 3 
E4J2 PK102 EB data buffer even byte-bit 4 
E4J2 PK 1 02 EB data buffer even byte-bit 5 
E4J2 'PK102 EB data buffer even byte-hit 6 
E4J2 'PK102 EB data buffer even byte-bit 7 
------- .-f--- ------------
E 4J2 PK 1 02 E B data buffer odd by te bit 0 
E4J2 PK 102 EB data buffer odd byte-obit 1 
E4J2 PK 102 I EB data buffer odd byte-bit 2 
E4J2 PK102 EB data buffer odd byte~-bit 3 
E4J2 PK1021~B data buffer odd byte-obit 4 
E4J2 PK102 EB data buffer odd byte-bit 5 
E4J2 I PK 1 02 EB data buffer odd by te-bit G I 
~~LL!_~_~9_~ EB data buffer odd byte-obit ~ 

o o o o o o o o o o o 

CS Buffer Store 

60 Decode 

Sample Output Data --_ .. -
EB Mode '---

--- -- . "0._ ... 
A OR ~t-

Req Enab Intf 
----------- ---.---.-.-~------.--

~ 
PL103 

Initiate Service Cycle A 
---------------- PL102 

~ Set CCU Outbus Reg 

1 CCU Outbu, I ~:; Outbu, Outbu, Reg. 
............ --X .. --~ Reg ~ ........ ~ .......... ~ 

1.0 E4J2 " 
1.7 
1.P 

PM101 

~ . Gate OB Reg Byte 0 to LS 
\V=~-~-x 

I 0.7,0.P 0.0 1.0 

x--

I 1.7,1.P 

I 
X 

~ We;,. LS Pul,e EB 

o I 7,P 

o 

Step EB Addr Cntr ORed EB Local Store 
1---------------; Address ... ---1IIt 

Counter 

31 

Select LS EB 

EB/CS 
Local Store 
Data Buffers 
9 X 32 
OXA-P4J2 

PK102 

o o o o o o o 

Extended 
Bli ffer 
Clock 
Circuit 

PL103 

(Nod Gate Chnl 80 to LS 

Gate OB Reg Byte 0 tn LS 

Write LS Pulse EB 

Step EB Addr Cntr OHed 

Gate 08 Reg Byte 1 10 LS 

(See Page H·200 for the 
timings of these pulses) 

o 

~G===~s,;",e=t=c=c=u_O_u-t-b-u-s _R_e..;;.9 ____ :.=0 
PL103 

Gate 08 Reg Byte 1 to LS 

as.;,L 

o o o o o o 

Select LS EB 
OR 2 

4 

OUTPUT X'GO' INSTRUCTION H-160 
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INPUT.X/6E' AND X/6F' INSTRUCTIONS 

INPUT X'6E' (CS ERROR REGISTER AND CS BYTE X) 
The 3705 control program uses the Input X'6E' instruction 
to transfer the contents of the 'cycle steal error register' (see 
H-380) and the 'CSAR byte X register' to a specified CCU 
general register. 

Summa.[y of CCU Inbus bits during Input X'6E' 

Card ALD 
Bit Lac Page Function 

0.0 E4E2 PQ105 Cycle Steal Outbus Error 
0.1 E4E2 PQ105 Cycle Steal Inbus Error 
0.2 E4E2 PQ105 Cycle Steal Adbus Error 
0.3 E4E2 PQ105 Cycle Steal Address Exception 
0.4 a 
0.5 a 
O.S a 
0.7 a 
1.0 a 
1.1 a 
1.2 a 
1.3 a 
1.4 E4D2 PP103 CSAR Bit X.4 
1.5 E4D2 PP103 CSAR Bit X.5 
1.6 E4D2 PP103 CSAR Bit X.6 
1.7 E4D2 PP103 CSAR Bit X.7 

INPUT X/6F' (CSAR BYTE 0 AND BYTE1) 
The 3705 control program uses the Input X'6F' instruction to 
transfer the contents of CSAR byte 0 and 1 to a specified CCU 
general register. 

Summary of CCU Inbus bits during Input X'6F' 

Card ALD 
Bit Lac Page Function 

0.0 E4D2 PP104 CSAR Bit 0.0 
0.1 E4D2 PP104 CSAR Bit 0.1 
0.2 E4D2 PP104 CSAR Bit 0.2 
0.3 E4D2 PP104 CSAR Bit 0.3 
0.4 E4D2 PP104 CSAR Bit 0.4 
0.5 E4D2 PP104 CSAR Bit 0.5 
0.6 E4D2 PP104 CSAR Bit 0.6 
0.7 E4D2 PP104 CSAR Bit 0.7 

1.0 E4D2 PP104 CSAR Bit 1.0 
1.1 E4D2 PP104 CSAR Bit 1.1 
1.2 E4D2 PP104 CSAR Bit 1.2 
1.3 E4D2 PP104 CSAR Bit 1.3 
1.4 E4D2 PP104 CSAR Bit 1.4 
1.5 E4D2 PP104 CSAR Bit 1.5 
1.6 E4D2 PP104 CSAR Bit 1.6 
1.7 E4D2 PP104 CSAR Bit 1.7 

C' (~ C ~-~ ("'li ~ C' I I 
I _ ~/ " )tl 

\', I I -y \\j ".oJ!- y .Y 
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SE Decode 
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Req Enab Intt 
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~S Mode Repower A 

Gate I nput Data 
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6F Decode 

PQ103 
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INPUT X'SE' AND X'SF' INSTRUCTIONS H-170 

In SE CS -

L Cycle Steal 
Error Register 

CS Outbus CK To Inbus 0.0 
InSC CS In SC or SE or SF CS Outbus CK A A 2 

r--- FL 

CS Inbus CK A 
CS Inbus CK To Inbus 0.1 

~ 
In SF CS 

1 FL 

.. 
r---

CS Adbus CK A 
CS Adbus CK To Inbus 0.2 

~ 
FL ~ 

A 
CS Addr Excep CkTo Inbus 0.3 

CS Addr Excep ~ 
FL 

CSAR Byte X 
Register 

DIX

.

4 PQ105 
CSAR Bits X.4-X.7 

X 

X.7 
PP103 

1 
In 6F CS 

CSAR Byte 0 
And Byte 1 

0.0 

CSAR Bits 0.0-0.7 CSAR To Inbus 0.0-0.7 
X 

0 ~ 
In sc or6E or 6F 

. 0.7 I 1.4 -" 
; 

1.0 
1.0 1.7 

1.0 
CS Inputs to Inbus 1_0-1.7 

OR 

CSAR Bits 1.0-1.7 
~ 

X 
1.7 

, CCU Inbu 
1.7 

1.7 
PP104 

PP101 
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OUTPUT X'6E' AND X'6F' INSTRUCTIONS 

OUTPUT X'6E' (CSAR BYTE Xl 
The 3705 control program uses the Output X'6E' instruction to 
set the extended address bits in the CSAR byte X register. Out
put X'6F' must first be executed to set CSAR bytes 0 and 1 since 
it also resets CSARbyte X. Output X'6E' is then executed if the 
storage address is above 64 K (CSAR bitsX.4, X.5, X.6 or X.7=U. 

Summary of CCU Outbus bits during Output X'SE' 

Bit Card ALD Function 
Loc Page 

0.0 0 
0.1 0 
0.2 a 
0.3 a 
0.4 a 
0.5 0 
O.S a 
0.7 0 

1.0 a 
1.1 0 
1.2 a 
1.3 0 
1.4 E4D2 PP103 CSAR Bit X.4 
1.5 E4D2 PP103 CSAR Bit X.5 
1.S E4D2 PP103 CSAR Bit X.6 
1.7 E4D2 PP103 CSAR Bit X.7 

OUTPUT X'SF' (CSAR BYTE 0 AND BYTE 1) 
The 3705 control program uses the Output X'6F' instruction 
to set the storage address (for the first data buffer byte involved 
in a cycle-steal data transfer) in CSAR bytes 0 and·1. Output 
X'6F' resets CSAR byte X by (1) forcing ones into CSAR bits 
X.4~x.711 and (2) steppingCSAR byte X from X'F' to X'D' 
B . Resetting CSAR byte X enables the control program to 
set up CSAR using only Output X'6F' if the storage address is 
not above 64 K. Output X'6F' also sets/resets the 'odd byte 
control' latch II depending upon the state of outbus reg 
bit 1.7 (CSAR bit 1.7). 

Summary of CCU Outbus bits during Output X'SF' 

Bit Card ALD Function 
Lac . Page 

0.0 E4D2 PP10l CSAR Bit 0.0 
0.1 E4D2 PP10l CSAR Bit 0.1 
0.2 E4D2 PP101 CSAR Bit 0.2 
0.3 E4D2 PP101 CSAR Bit 0.3 
0.4 E4D2 PP10l CSAR Bit 0.4 
0.5 E4D2 PP101 CSAR Bit 0.5 
O.S E4D2 PP101 CSAR Bit O.S 
0.7 E4D2 PP101 CSAR Bit 0.7 

1.0 E4D2 PP10l CSAR Bit 1.0 
1.1 E4D2 PP10l CSAR Bit 1.1. 
1.2 E4D2 PP101 CSAR Bit 1.2 
1.3 E4D2 PP101 CSAR Bit 1.3 
1.4 E4D2 PP101 CSAR Bit 1.4 
1.5 E4D2 PP101 CSAR Bit 1.5 
1.6 E4D2 PP101 CSAR Bit 1.6 
1.7 E4D2 PP101 CSAR Bit 1.7 

"""'-'U.'-~'.ll.L.J-_~_' __ -'--'-~·~_.'",._ ... U'_'._"_"''''''.,''".''L'. 
J.ll"I.i'WIJlIl.i.JJIUJJIJ __ 'J~_ •• ". ___ •• __ J ___ ._._.""' .. _ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

II Odd Byte 
Out 6F CS Control 

Outbus Reg 1.7 A Fl 

OR 

A 

SE Decode PQ102 
Out SE CS 

A Out SE orSF CS 

Req Enab Intf 

A 
Initiate Service Cycle 

CS Mode Repower 

Sample Output Data Rep 

LS Write 
Gate 

FL 

PL103 

OR 

PQ103 

A 

Out SF CS 
A 

OR 
Sample Updated CSAR 

SF Decode 

Output Reg 

0.0 
Set CCU Outbus Reg 

0.7 
CCU Outbus O.P 

...................... X .......... .. 
1.0 

1.7 
loP 

PM101 

Set X 

Out SF CS 
To Zero 

Step Byte X 
FL Interlock Internal A 

OR 

Interlock and T3 
PQ104 

Set CSAR byte 0 and 1 PQ104 

0.0 

............ X ...................................... .. 

1.4 

1.7 

Outbus Reg Bits 1.4-1.7 

"0 ~; Decode 

,,:i~l~ill! 
Force Ones 

II 

1.411.7 1.4 1.7 

I Out SE or SF CS B X 

1.4 I 
CSAR Byte X 
Register 

PP103 

1.7 

rJ 
Step Byte X 

0.0 

Cycle Steal 
Byte 0 

1.7 

Address Register 
Byte 1 

PP101 

1-111'41----------- CSAR ----~------.~~I 

OUTPUT X'6E' AND X'6F' INSTRUCTIONS H-180 
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OUTBOUND DATA TRANSFERS-EB MODE 

Outbound data transfers result from channel Read commands 
that direct the transfer of data from 3705 storage to the host 
CPU. When the CA4 is in EB mode, the 3705 control program 
must execute an Output X'60' for each two data bytes that are 
to be transferred to the channel whether the CA4 is in ESC or 
NSC mode. 

CA DECODES THE COMMAND AND 
REQUESTS AN INTERRUPT 

(Not) Prep Busy 

(Not) Int BO Ck 

(Not) Stack Int 

Start I/O Lt 

Status In 

Clock 3 

(Not) No-Op Decode A 

Initial 
Selection 
State 
~ __________ ln_i!_S_e_I_L_3_ln_t 

PE102 

C' ... .cY 

The 3705 control program responds to the initial select 
level 3 interrupt with the following instructions. 

Instruction 

Input x'n' 

Input X'61' 

General Register Bits 

Byte a Byte 1 

0000 0000 1000 10XO 

address command 

Indication or Function 

1.0 = type 4 CA level 3 interrupt 
1.4 = selected type 4 CA initial 

selection level 3 interrupt 
1.6 = a type 4 CA # 1 selected 

= 1 type 4 CA #2 selected 

Byte a = address 
Byte 1 = command 

1000 0000 0000 Normal initial selection (Note 1) 

At this point the control program queues the control block for this line on the 
priority data-service-out queue. After all control blocks ahead of this one are serviced 
the following sequence is performed. ' 

Output X'62' 1000 0010 0000 0100 

Output X'67' 0000 0000 0100 0000 

Byte a = transfer address 
By te 1 = all zeros 

0.0 = set extended buffer mode 
1.3-1.7 = 0111to transfer seven 

data bytes out (Note 2) 
Resets EB adr counter to adr 00 

Byte 0 ~ data for EB LS adr 00 
By tel:. data for EB LS adr 01 

0.0 = outbou nd data transfer 
0.6 = reset data/status interrupt 

1.5 =" set priority outbound-data 
transfer sequence EB 

1.1 = set program interrupt 
(to block initial 
select interrupts) 

Notes: 1. Other bits may be transferred to the CCU during this input. If 
other bits are on, the 3705 control program must take action 
differently from the normal initial selection. 

(
" .. ~ ..>/ 

2. F rom one to thirty-two bytes of data may be transferred to the 
channel. The number of Output X'60's·depends on the number 
of bytes of data to be transferred. 

~"\ " 

.Y 

OUTBOUND DATA TRANSFERS-EB MODE 

Loads seven data bytes into 
the EB local store (data buffer) 
starting at address 00 plus the 
"no data" contents of general 
register byte 1 into address 07. 
See H-200 for a sequence chart 
for this operation. 

Outbound transfer 
initiates a channel data 
service cycle. See H-220 
for a sequence chart for 
this operation and the 
channel service cycle. 

I~r''''' 
~,. )/ 

H-190 
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OUTBOUND DATA TRANSFERS-EB MODE (PART 1) 

Sequence Chart for Loading the EB Local Store (Data Buffer) 

ALD 
Logic Output X/6C' Output X'6D' Cycle Delay 

1. Out 6C or Out 6D EB PL102 
Ou.6C Out~ EB 

-
2. Set CCU Outbus Reg PL103 

Passes outbus data thru Outbus Reg 1, i 6D EB Lt 

"i::i~hF~'1 sets Outbus Reg 

3. Outbus Register PM101 Data 0, Data 1 

4. EB Mode Latch PL102 1, OB 0.0 - 1 

5. EB Byte Count Register PK103 
C)unt - 7 (00111} 

1, OB 1.3 1.7 

6. Delay Step (EB Clock) PL103 J B 

7. (Start EB Clock) PL103 I& -
6 

8. EB Clock 1 PL103 7, r2_1"T2 

9. EB Clock 2 PL103 B T2_8,T2 

o o o 

Output X'6D' 

Out~ EB 

10. EB Clock 3 PL103 9,T2 g, r2 

11. EB Clock 4 

12. Gate Chnl 80 to LS 

13. Select Local Store EB 

14. Write LS Pulse EB 

15. Step EB Address Counter 
ORed 

16. EB LS Address Counter 

17. Gate OB Reg Byte 0 to LS 

18. Gate OB Reg Byte 1 to LS 

19. Compare Count 

PL103 

PL103 

PL105 

PL103 

PL103 

PK103 

PL103 

PL103 

PK103 .. 

XXXXX 

. 
See H-140 for 
Output X'6C' 
2nd level logic 

(Resets) 

~..., 

10, T2_ 

~ W o 10 

2- -LS Write Gate, 

LS Write Gate 17 'Q - -
00000 

9 TO. 11, TO 

1 

I~~O~ 

v 

See H-160 for 
Output X'6D' 
2nd level logic 

00001 

I n DataJ I 10 

... 10, T2 

I.B, TO 

.. 
00010 

" 

o o o o 00 o o 

Cycle Delay Output X'6D' Cycle Delay 

Out ~ EB 

Data 2, Data 3 Data 4 ___ Data 5 

- -- -
- --.... ---- -- - - -

• - --. • 
. - .. -
X 00011 00100 00101 

~ Data 4 -
~ ~ 

.... 

-

00 o o o o o 

Output X'6D' Cycle Delay 

Out~ EB 

Data 6, No data 7 

00111 

- -
- ----- -

_ .. -- .. 
001JQ X 00111 01000 

Data 6 --
No Data .-

5,16 
Not used during the 
loading of the EB local store 

o o 

This sequence 
continues 
into the 
channel 
service 
cycle 
sequence 
on H-220 

o 

OUTBOUND DATA TRANSFERS-EB MODE (PART 1) H-200 

'*ii 
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OUTBOUND DATA TRANSFERS-EB MODE (PART 2) 

CA to Channel Data Transfer-See H-220 for Sequence Chart 
The Output X'62' instruction starts a channel service cycle so 
that the data loaded into the EB/es local store can be trans-
ferred to the channel. 

Sample 62 

CCU Outbus Bit 0.0 A 

Outbound 
Xfer 

FL 

Svc Cyc Rst lnit Svc 

Svc Selty Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare 

Clock 4 Out 

Allow Svc L3 

Status in Lt 

Outbound Xfer 

Inbound Xfer 

ESC Status Xfer 

NSC Final Status Xfer 

NSC C E Statu s 

A 

A 

OR 

OR 

The CA4 sends Request In to the channel to start the service 
cycle. 

Sample 62 

A 

Initiate 
Service 

FL 

PE103 

\1'( N~o~t~) ~C~S~P~r~o~c~ee~d~ __ --lr-...., Init Svc 

(Not) Init Sel L3 Int A 

- Cycle EB 
~ln~i~ti~at~e~S~e~r~vi~c-=-e~C~y~c~le~>--_________ -r--i (Not) Hold Req In A or CS Gated 

EB LS 
Adr Cntr 

(Not) OX TlO Rdy 

PE103 

Count 2 S51 

Count 4 841 848 
o 

Count 8 849 846 
----0 

Byte Burst 
Jumper Selection 

Assumed for the 
sequence chart 
on H-200 

848 

S47 

OR 

A 
I nit Svc Cyc E B Gated 

Diy 
Svc 
In 

FL 

PL104 

(Not) Diy Svc In 

(Not) Op In 

PL 104 Interlock 

< 1 Machine Cycle 

32 Mach ine Cycles 

PQ103 

Delay Request-In
To-Channel Counter 

Counter 

PL104 

The type 4 CA provides the capabil ity of transferring 4, 8, 16, or 32 byte bursts of data-the selection made by a CE-installed jumper. 
The EB address counter steps as each data byte transfers to the channel. 'Count 2' falls after four data bytes have been transferred 
('count 4' after eight, 'count 8' after sixteen) to set the 'delay service in' latch. This latch is not set for a thirty-two byte burst. Op In 
resets to drop the CA off the channel and a delay counter starts. A CE-installed jumper selects how much delay occurs before the CA 
raises Request In to continue transferring data to the EB channel. 

o o 0·

···· 

'I () I~ l.}' O'· .. ···~ 
.Y () () ( 'J'. " ,I 

J (',,) 
_iY 

(~ I :' ~ 
y 

OR 

PC106 

OUTBOUND DATA TRANSFERS-EB MODE (PART 2) H-210 

The channel tag clock operates each time the channel and the 
CA start a data transfer. The clock synchronizes the CA and 
the channel to handle the data transfer. 

Command Out 

Op In 

Service Out 

(Not) Op In 

CA Trap Select Out Latch 

CA 50 or 
62.5 NS Clock 

3705-1 uses 50 ns clock 
3705-11 uses 62.5 ns clock 

A 

A OR 

A 

Service In causes the next data byte to be read out of the 
EB/CS LS data buffer to the channel and then increments the 
EB address counter. 

Service In Lt 

A 
Increment Counter 

Service Out Lt 

PC103 Clock 3 

EB or CS Mode 
Select LS EB 

OR 

Clock 
3 Time 

FF 

A 

PL103 

A 
Interface Enabled and Op In 

Rst Clk1 

A FL 

PC101 

OR 

PQ102 

Clock 
4 Time 

FF 

Step EB Addr 
Cntr ORed 

A 

Reset 
Opln 

FF 

EB Local Store 
Address Counter 

PK103 

o 

31 

Reset 
Tags 

EB/CS 
Local 
Store 

FF 

. Data 
Buffers 

PK102 

o 

Reset Status 
In and 
Serv In 

Service In Lt 
Gate LS to Drv Asm 1 Out 

A 

I 7,P 
I-"'G""at.;.;;e;,...D=at:;:a;..:B:;..y,-,t:.::.e-,1,-t.;.;;0;,...C~ha=.:n.:.:n.:...:e:.:..I ___________ X Drivers 

A 
Outbound Xfer 

PL105 

,---------1 To Op In, Svc In, Status In 
control circuits. 

Initiate SVC Cycle Internal 

(Not) Address Out 

(Not) 0 In 

(Not) Inhibit Request In A 

Request In 
to CHIF 

PH106 

The data transfer stops when the value of the EB local store 
address counter equals the byte count to be transferred in the 
EB count register. 

S I L ervlce n t 

Clock 4 

EB or CS Cnt Compare A 
Rst Init Svc Cycle EB 

EB or CS Mode 
Svc Stop or Dis 

rut:USln 

PG 
PH101-lntf A 
PS101-lntf B 

Op Out 
Suppressibl e Stat Stk 

Svc Cyc Rst Init Svc PL105 A 2 Reset Init Serv Cycle 
CA Enabled CS Rst Init Svc Cy Lt 

PC102 CS Hardstop Rst Init Svc Cye 

PC105 

() o () () o () o ( '''''', .. 
r, (

-'"l-, 
j/ o 
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OUTBOUND DATA TRANSFERS-EB MODE (PART 3) 

Sequence Chart for the Channel Service Cycle 

Continued from H-200 

1. Out 62 

2. E B Mode Latch 

3. EB Bit Count Register 

4. Select Local Store EB 

5. Priority Service Out Latch 

6. EB LS Address Counter 

7. Compare Count 

8. Outbound Transfer 

ALD 
Logic 

PL102 

PL102 

PK103 

PL105 

PM102 

PK103 

PK103 

PE103 

9! Initiate Service Latch PE103 

10. I nitiate Service Cycle Internal PC106 

11. Request In PC102 

12. Select Out/Hold Out PB103 

13. OP In PC102 

14. Address In PC103 

Output X'62' 

• 

00111 

1,OB 1.5 1 

1 (Reset) 
01000 X 00000 

1, OB 0.0 - 1 

1,8 

9,23 

10,13 

Channel 

12 

.13, Adr Out 

2,16 

22, Clk3 

X 

15. Command Out PB10l clannel 

16. Service In PC103 10,13,15 

17. Service Out PB101 Channel 

Intf A PH101 Address Data 0 

18. Bus In Intf B PS101 

19. Gate LS to Drv Assm lOut PS10l 2,8,16 

20. Gate Data Byte 1 to Channel PH106 19 

21. (Start Tag Clock) PC10l 13,17 

22. Increment Counter PC103 
16,17 _ 

23. Delay Service In Latch PL104 

24. Delay Request-In-To-Channel 
Counter PL104 

·25. Service L3 Interrupt PE103 

- -
00001 00010 

- -
Data 1 Data 2 

- -- -
- -

Any Start I/O to this channel interface during 
this delay of Service In receives an initial 
selection status of X'70' (CCU Busy). 

I~ 
\1 

~I 
, , 

'j 

II 
II 

.-Count 2-, 

00011 00100 

\\ 
\\ 

23 9,23 

1\ 

16,23 ~ , 

J 

1/ 
1/ 

Data 3 I 

\\ 
\\ 

- \\ 
Jumper: Fall of EB LS Adr , \ 

Counter count 2 pas 

Jumper: 32 machine cycle Delay I 

f3,23,ATO r-

'J 
/j 

o o 0 00 

3 

• o o 0 o 

k4 

16 

8,9 Bid L3 Interrupt to CCU 

o o 00 

This sequence continues into 
the automatic CA4 selection 
by priority sequence chart 
on H-240 that is applicable 
if multiple Type 4 CAs are in
stalled. If only one Type 4 CA 
is installed, the operation is 
the same as for the Type 1 CA 
(See Page 8-330 for the 
control program response 
to the level 3 data/status 
interrupt) . 

OUTBOUND DATA TRANSFERS - EB MODE (PART 3) H-220 

'%1' 



OUTBOUND DATA TRANSFERS-EB MODE (PART 4) 

Automatic CA4 Selection by Priority-Multiple Type 
4 CAs 

When multiple type 4 CAs are installed, the automatic-selection 
circuit automatically selects the CA4 with the highest priority 
interrupt request. The control program must execute an Out
put X'67' with all zeros in the specified general register to set 
the 'prime priority select' latch D . When the next Input 
X'77' is executed, the highest priority CA is selected D. 
If the priorities were equal, the automatic-selection circuit 
selects the first CA4 with an equal priority that receives the 
'selected from previous CA' signal II . 

The control program can assign a higher level priority to an 
Outbound Data Transfer Sequence by setti ng bit 1.5 to 1 when 
executing Output X'62' to set the Outbound Sequence. 

The automatic-selection circuit assigns priority bits to all 
L3 interrupts according to this table: 

Priority Bus Bits 
L3 Interrupt 4 2 1 

Priority Outbound Data Transfer Seq. 1 1 1 
Outbound Data Transfer Seq. 1 1 0 
Initial Selection Interrupt 1 0 1 
Inbound Data Transfer Seq. 1 0 0 
Remaining Data Status Interrupts 0 1 1 

At 'sample at A' time, CA4 # 1 sends its L3 interrupt state to 
the other CA4s via the priority bus II . Each of these CA4s 
compares its priority with the CA4 # 1 priority and sets its 
appropriate 'not high' and/or 'not equal' priority latches. Once 
set, these latches remain on until reset by the 'reset not high 
equal latches' pulse II. At 'sample at S' time, CA # 2 sends 
its L3 interrupt state to the other CA4s II. Each of these 
CA4s (# 1, # 3, and # 4) compares its priority with the CA # 2 
priority and sets its appropriate 'not high' and/or 'not equal' 
priority latches. Some of these 'not high' and/or 'not equal' 
priorJty latches may have been set at 'sample at A' time. At 
'sample at C' time, CA4 # 3 sends its L3 interrupt state to 
CA4 # 1,2, and 4 and at 'sample at D' time, CA4 #4 sends 
its L3 interrupt state to CA4 # 1,2, and 3 with the subsequent 
setting of the appropriate 'not high' and/or 'not equal' priority 
latches. 

At the fall of 'sample at 0' time, each CA4 interrogates 

Reset High 

the states of its 'not high' and 'not equal' priority latches as 
well as the state of the 'selected from previous CA' line to 

determine whether to set its 'CA4 has priority' latch D . 
This sampling occurs continuously but the select latches are 
set or reset by this circuit only by the next Input X77' Tl Time 

instruction. 
JCE::.:'1sua::.I..:::Lt::::h.:..S ___ ~8_ ~ __ 

'01 

" .)1 () ("~,'" ' ~!I 
, ,;JI: C!"! I .~l' 

A 

Start Clock 

Interlock 
.--+----1 

~~~-
(Float in CM #1) \ 

T2 Repower 

Ir-,,\ 
\l.J 

A Sample 

T2 

CA4"# 1 (Similar circuits in all CA4s) 

Sample Output 62 

Outbus Reg 1.5 

Data Svc Reset 

(Out 62 OB 0,6=1) 

Init Sel Int 

CA4 f::I. 1 (Similar circuits in all CA4s) 

Sample at A 

r-_Sa~m~pl~ea~I~8 ______________________________ ~ OR 

Pluggable Gate Priority 

CA4 # 1 jumper 539·S40 

CA4 #2 jumper R40·S40 

CA4 #3 jumper S41·S40 
CA4 #4 jumper T40·S40 

Sync Pulse to Next CA 

(CA4 #1 10 CA4 #2; etc.) 

{ ''')" 
' ' 

"j 

l~'''' 
\~,-

Sample at C 

0, 
Ie )1 

CABLE 10 
I 

eM #2 

OUTBOUND DATA TRANSFERS-EB MODE (PART 4) 

Pluggable Gate Priority 

(Sample at B·CA4 #21 

G16 GIS 

-0 O---EJ 

H-230 

~~ ________ ~~ __ fFE~x~itl-~P~rio~r~itY~B~U~S~B~it~4~ Entr~--~~----~----~--4-----~~--------~ Priority Bus Bit 4 

Sample at B,C,D 

• 

22 
Conn 

PAOl8 

:;ample at B,C,D 

I 
Priority Bus Bit 2 

"I "'SamPle at A 

Y4 
Conn 

GIl Gt8 

o-B 

PA018 

~~~ 
Pr;ority 
Determination t---------' 
Logic 
CA4 #2 

High Priority High Priority 

Equal priority(!) I ~qual Priority 

I-r-'----- --
I Pluggable Gate Priortty 

I CA4 # 3 (Sample at C-CA4 # 3 ) 

CABLE 10 G16 

I 
Priority Bus Bit 4 

Sample at C,D 

I 
I 

Priority Bus Bit 2 

I 
Sample at A,B 

Entr 

G17 
Y4 
Conn 

PA018 

r-~~~_Sa~m~ 
Pnority 
Determination I---------J 
Logic 

CA4#3 

22 
Conn 

PA018 

• Sample at C,D 

Priority Bus Bit 2 

Sample at A,S • 
Priority Bus Bit 1 

Jumpers G15·G16, G17,G18, and G19·G20 
are only Installed in the last CA4 to terminate 
the priority·bus lines. 

--1--------

I 
I 

CABLE 10 
I 

CA4 r. 4 

Pluggable Gate Priority 

(Sample at D c~~ 

J I~.~ .• :ty Bus Bit 4 Entr ~~~ ..... __ _ 

I 
Priority Bus Bit 2 

I 
Sample at A,B,C 

Y4 
Conn 

,~---+-+-+--~ 

Priority 
Determination J---------J 
Log'c 
CA4"o4 

High Pnorlty 

Equal Pnonty 

-------'--

PM103 

0; '\{- ) 

Selected from Previous CA 

(To CA4 #1 from #41 

o ("~ ,../ 

FL 

PM103 

I
C

·". \Jly 

PM103 

0,"; j' 
( '"'l-,, ' i 

Y o 



o 

-= 

o o o o o o o 0000 o 00 o o 0000000 o o o 00 

OUTBOUND DATA TRANSFERS -EB MODE (PART 5) 

Sequence Chart for the Automatic CA4 Selection by Priority-Multiple Type 4 CAs 
The control program responds to the level 3 data/status interrupt with these instructions I 

In each 
CA4 

CA4 it 1 

CA4#2 

CA4#3 

CA4#4 

Continued from H-200 

1. EB Mode Latch 

2. Outbound Transfer 

3. Service L3 Interrupt 

4. Priority Service Out Latch 

5. Interlock 

6. Svc L3 Int When Gate On 

7. Service L3 Latch 

8. Alternate Cycle Flip-Latch 

9. Start Clock 

10. Sample at A (CA4 #1) 

11. Sample at B (CA4 #2) 

12. Sample at C (CA4 #3) 

13. Sample at D (CA4 #4) 

14. Latch Priority 

15. Sy'nc Pulse to Next CA 

16. (Priority Outbound Data Xfer Seq) 

17. Pluggable Gate Prionty 

18. Priority Bus Bit 4 

19. Priority Bus Bit 2 

20. Priority Bus Bit 1 

21. Reset Not High Equal Latches 

22. Prime Priority Select Latch 
(Each CA4) 

23. Not High (Pr'iority) Latch 

24. Not Equal (Priority) Latch 

25. CA4 Has Priority 

26. Set Selected Latch 

27. Reset Selected Latch 

28. Selected Latch 

29. Not High (Priority) Latch 

30. Not Equal (Priority) Latch 

31. CA4 Has Priority 

32. Set Selected Latch 

33. Reset Selected Latch 

34. Selected Latch 

{ 

35. 

36. 

Not High (Priority) Latch 

Not Equal (Priority) Latch 

{

37. 

38. 

Not High (Priority) Latch 

Not Equal (Prior;ty) Latch 

PL102 

PEt03 

PE103 

PM102 

CQOO2 

PM104 

PM102 

PM10l 

PM101 

PM10l 

PM101 

PM101 

PM101 

PM103 

PM101 

PM102 

PM103 

PM102 

PM102 

PM102 

PM101 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

PM103 

Output X'67' Input X'77' Input X'62' Input X'6C' Output X'6C' 
(Outbus = zeros) 

OS o.b = 0 

(CM #1) 

~~--------~--------~--------~--------~--------~~--------.. --------.. ----~~.--ATO_BTl -3.5 __ -
6.AT2 (CA4 #1) 

--
Priority 
from 

D 

5 

• 

5 

-- - -
12. T2 ...l.-12. T2 _ ..... 

(Not) SamPle!. TO _ _ _ • 
8.~2. _ _ _ -(CA4 #1) Generates priority 111 

,7.14 

- - -- -
-- -- -- --- --

• • • • • • • - - - • • • -
I '0 ~ 0 ~) ,~/~/ 0 ~ (~/~/ 0 ~ '_///.1 O~) 

X'D" to 0 I X'6' to -X'7' to ·+----..<-L...L..I.--J~·~.-1-------X-·~7-·-t-OI-J .... -,-<-L..L-'c..L...---" ........ ·~.L-------:-:X;-;:·7::-;· .. -t....Jo'-+--ILL..LJ.~--L30-Jo....1o.~II-X·6· to -

CA4 #2.3.4 #1,2.3 #2.3,4 ~1IIIIi_1Zl2IzZ:z1~S::sL _____ #2 3 4 {J __ zz.Z2'E'I::trrIs:~L _____ #2 3 4~1IIi_z2Zlc::::mS:S:SsW:-CA4 #1.2.3 

from 16 I I 0 0 ~ 0 from #4-from 16 I ~ 0 rrrk, 0 fro~ '16 1 ~ 0 ~ 0 fro~"6 ~ 0 ~ 0 I from CA4 #4-

I Low Equal Low Equal High Low Low Low \ ~ 
8. Tl. ... _ Equal __ 

O Out 67. CA4 #1 
_+-~~~O~B~~z~er~0~s~""""" .... ~T~2~.~G~a~te~l~n~p~u~t~77~_------4-------------+----------~---~ ~--~------~--~-----------+II---------

11'. LowPri 21 =c=± 
) (LowPriOriw)--1 21 (H~h-Eq~IPriOrity)'~ .----------~----------~----------~-----------~ 

11, Low Pri . T--------~---------;---------;--------~ 

• 
I 

2.2.25. Glate Input 77_11 

26 
Named 'Selected To Next CA' (CA4 #2) 

LLLLL 

21 
21 13. Equal Pri 

~L//L///LL//L //L/////////// //// 

13. Equal Pri (Equa:l~p~ri:o~ri:ty~I __ .lt_ __ +_~~Z2~~~~Z2~~~~Z2~~Z2~Z¥~~Z2~~~~Z2~~~~Z2~~Z2~~~-LZ2~~Z2~Z2~~Z2~ZZ~~Z2~~~ 
1 ____ ~~~F~a~"~O~f~1~3~.~C~A~4~#~·4~.~I~e~ct~e~d~~~Z2~~Z2~Z2~~Z2ZZ2Z~Z2Z~~~~~I~I~~~13~------~ln~srerumsaoM 1~~rerumsaoM 1~~rerumsaoM 
t- in bits 1.0 and 1.3 -I-- ,in bit 0.0 Byte -- in bit 0.0 and 00111 

count is meaning- in bits 1.2 - 1.7 
I-----+-----------il---------+-----------+-----------+---------+--Iess for EB Mode. --:- (transferred byte count)-+----------~ 

22.31. Gate Input 77 _ 

Selected latches for 
CA4 #2 3. and 4 are reset. 

(Assume CA4 #4 is selected) 

21 
10. Low Jri .... ; .. ;.:; . -::::::::-:.:.:.:.:.:.:.;.:::.:.:.:.:.::: ::; . ................. :-:.:.: .•.. :.:.:.:-::.:-.;.:-: ..... :;.;-.. ;-:-.'":'.':''' 

J . (Low Priority}-t 
10. Low Pn ............. ;: ... ;.:.:.: .. :.:.:.;.; ... ;.;.:.; .... :;;:.:.; :.;.:.:.;.:.;.:.:.: ';';';';';';';:':';':':';;':';';':';';':';';':':" .. 

(Low Priority) (Low Priority) (Low Priority) 
;';;';':':':':';'.:':' .............. : ... :.;.:.;.:.:.:.:.;.;.:::;:;:-:.: ................. -............. ;.;.;.;.;.;.;.:.;.;.;.;.;;.;.;.;.:.::;:;:::;:;:.:-:::.;;:;:::::::::;:;:::;:;:::::;:;:::.: .... -..•.•.. :.;.;.:.;.;.:;:;:;:;:::;::::::::;.;.:.;.; ... :.:.-.; ...... -.:':.:;:;:::::::: 

11 'equal Pri 

11
1
Equal Pri (Equal Priority) - t (Low Priority) (Low Priority) (Low Priority) 

~, ""'~""","""'~ ~"',""""~"',""""" ~ ~,,'~"""'~,~"""""~ 

Ending an outbound 
transfer is the same 
as for the type 1 CA. 
See Page 8-340. 

o 0000 
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INBOUND DATA TRANSFERS-EB MODE 

Inbound data transfers result from commands that require 
t.he passing of data from the host CPU to 3705 storage. 

When the commands are decoded, they request an initial 
selection level 3 interrupt so that the 3705 control program 
can ~etermine what action to take to service the command. 
The commands start an initial selection sequence as shown 
on 8-170. 

CA REQUESTS AN INITIAL SELECTION 
LEVEL 3 INTERRUPT 

(Not) Prep Busy 

(Not) Int BO Ck 

(Not) Stack Int 

Start I/O Lt 

Status In PE102 

Clock 3 

(Not) No-Op Decode A 

'----------------iN ..... I-----I 

OX TIO Rspns Rdy 

NSC Adr Valid 

TlO I/O Decode 
A t-----t N 1------' 

Inbound Outbound Xfer 
Xfer 

Sample 62 Irlbound Xfer 

CCU Outbus Bit 0.1 ESC Status Xfer 
OR 

NSC Final Status Xfer 

Pj:103 NSC CE Status 

From H-260 . A 
Svc Cyc Rst Init Svc 

Svc Seltv Rst 

Diag CCU or Chnl Reset 

CCU BO CK 
OR 

Service In Lt 

ComlJare 

Clock 4 Out 

Allow Svc L3 

Status In Lt 

Page of SY27-0107-4; Revised September 17,1976; By TNL: SY27-1171 

Init Sel L31nt 

Sample 62 

CONTROL PROGRAM RESPONDS TO THE INTERRUPT 
The 3705 control program responds to the initial selection level 3 interrupt with the following sequence of instructions. 

Instruction General Register Bits Indication or Function 
Byte 0 Byte 1 

Input X'77' 0000 0000 1000 10xO 1.0 = type 4 CA level 3 interrupt 
1.4 = selected type 4 CAinitial selection level 3 interrupt 
1.6 = 0 type 4 CA # 1 selected 

= 1 type 4 CA #2 selected 

Input X'60' 1000 0000 0000 0000 0.0 = Normal initial selection (Note) 

Input X'61' Address Command Byte 0 = subchannel address 
Byte 1 = command 

Output X'60' xxxx xxxx xxxx xxxx Resets initial selection level 3 interrupt. 

At this point the control program queues the control block for this line on the data-service-in queue. After all 
the control blocks ahead of this one, on the queue, are serviced the followJng sequence .is performed. 

Output X'63' Address xxxx xxxx Byte 0 = address 
Byte 1 = all zeros 

Output X'6C' 1000 1001 0000 1000 0.0 = set extended buffer mode =: 

0.4 = set SYN monitor control latch 

I 
0.7 = set EBCDIC monitor control latch 
1.3-1.7 = 1000 to transfer eight data bytes 
Resets EB adr counter to adr 00 

Output X'62' 0100 0010 0000 0000 0.1 = inbound data transfer 
0.6 = reset data/status control 
1.6-1.7 = request byte count limit for consecutive SYNs. 
01 = 1; 10-2; 11-3;00=4. 

Note: If other bits are on dUring thiS Input, the 3705 control program must take appropriate action to service the condition indicated by the bit. 

Initiate 
Service 

FL 

Initiate Svc Cycle 

(Not) Sample 62 

(Not) I nit Sel L3 Int 

(Not) OX TIO Rdy 

The Output X'62' instruction initiates a channel service 
cycle to transfer the data from the host CPU to the CA Es/CS 
local store. 

(Not) CS Proceed 

Initiate Service Cycle (Not) Hold Req In 

Init Svc Cyc EB Gated 

PQ103 

PE103 PL104 

EB LS 
Adr Cntr 

Count 2 S51 
(Not) Diy Svc In 

S48 Count 4 841 
----0 0----1 N ~---I OR 1-+------... 

Count 8 S49 846 
-----0 

Byte Burst 
Jumper Selection 

Assumed for the 
sequence chart 
on H-270 

848 

847 

(Not) Op In 

PL104 Interlock 

< 1 Machine Cycle 

32 Mach ine Cycles 

Delay Request-In
To-Channel Counter 

Counter 

PL104 

The type 4 CA provides the capability of transferring 4 8 16, or 32 byte bursts of data-the selection made by a CE-installed jumper. 
The EB address counter steps as each data byte transfe;s t~ the EB local store. 'Count 2' falls after four data bytes have been transferred 
('count 4' after eight, 'count 8' after sixteen) to set the 'delay service in' latch. This latch is not set for a thirty-two byte burst. Op In 
resets to drop the CA off the channel and a delay counter starts. A CE-installed jumper selects how much delay occurs before the CA 
raises Request In to continue transferring data to the EB local store. 

00 o o 000 

r------- To Op In, Svc In, Status In 
control circuits. 

Initiate Svc Cycle Internal 

(Not) Address Out 

(Not) Op In 

(Not) Inhibit Request In A 

Op Out 

CA Enabled 

PC102 

Request In 
to CHIF 

INBOUND DATA TRANSFERS-EB MODE H-250 
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INBOUND DATA TRANSFERS-EB/CS MODE (PART 2) 

BSC Control Character Recognition in ESC Mode 

ETB and ETX (EBCDIC or USASCII) 
The type 4 CA, when in EB/CS mode and the ESC (emulator 
sub-channel) mode is enabled, recognizes BSC control ib.irac
ters ETB and ETX and sets the 'svc stop or disc' latch" . 
This resets the 'initiate service cycle' latch and causes a CA4 
data/status L3 interrupt_ An Input X'62', executed when the 
level 3 interrupt is serviced, transfers bit 0.5 (service stop) to 
a specified CCU general register for 3705 control program use. 

DLE-STX (EBCDIC or USASCII) 
The type 4 CA, when in EB/CS mode and the ESC mode is 
enabled, recognizes the D LE-STX control-character sequence 
(indicating the start of transparent d~ and resets the EBCDIC, 
USASCII, and DLE monitor latches a to prevent monitoring 
the transparent data. An Input X'6C', executed when the level 
3 interrupt is serviced, transfers zeros for USASCII and EBCD IC 
monitor control bits 0.6 and 0.7 to a specified CCU general 
register for 3705 control program use. 

If the 0 LE control character is the last character of one 
inbpund-data transfer sequence, bit 0.5 ('0 LE remember' latch) 
will be on in a specified CCU general register after the Input 
X'6C' instruction is performed. The 3705 control program 
must set the 'OLE remember' latch (bit 0.5=1) when the Out
put X'6C' instruction is executed for the next inbound-data 
transfer sequence for the subject address. If an STX control 
character is the first character of the next inbound-data trans
fer sequence, the EBCDIC, USASCII, and OLE monitor latches 
are reset to prevent monitoring the transparent data for ending 
characters. 

SYN (EBCDIC or USASCII) 
Some programs use SYN characters as time fill characters. The 
type 4 CA recognizes these consecutive SYN characters as "fill" 
characters and frees the channel to sendee other devices. 

The type 4 CA, when in EB/CS mode and the ESC mode is 
enabled, monitors for SYN characters if the 'monitor SYN' 
latch is on. The Output X'62' that requested the inbound-data 
transfer sequence also sets the non-EB/CS byte-transfer count 
with the number of consecutive SYN characters that are to be 
received before the CA4 disconnects from the channel. When 
the number of consecutive SYN characters received from the 
channel equals the number in the non-EB/CS byte-transfer 
count, the CA4 resets the 'initiate service cycle' latch and 
causes a CA4 Data/status L3 interrupt II. An Input X'6C', 
executed when the level 3 interrupt is serviced, transfers bit 
0.4 ('SYN monitor control' latch) to a specied CCU general reg
ister for 3705 control program use. 

A non-SYN character resets the 'monitor SYN' latch and 
monitoring for SYN characters ceases and normal controls for 
terminating the sequence take over. 

BSC Control EBCDIC USASCII 
Character Hex Hex 

STX 02 02 
ETX 03 03 
DLE 10 10 
SYN 32 16 
ETB 26 17 

USASCII monitor mode ignores channel bus 
out bit 0 when decoding the control characters. 

~~) n Pi f"'\~\ ("", ~"')\ l'')-, ("lJ 
\, )~; (I " 'j~/ \1 "l '~ JI!I ", ,Y 

Channel 
Bus Out 

Service Out Lt 

A 
Increment Counter 

Service In Lt A 
~---------t~Lp-C-1-03~C _'_OC_k_j ______ ~~~~ 

PL103 
OR 

PQ102 

EB or CS Mode 

A 
Service In Lt 

PL105 

Inbnd Xfer 

Clock 1 

Increment ounter C 
A 

~ 
PL103 

USASCII or EBCDIC' 
Mon Mode 

(EBCDIC SYN) 

Channel Bus Out 

Gate Chnl BO to LS , 
(Not) In 60, In 6C, Out 6D, O. 7,P 
'CS Buffer Store', or 'In Reg Fetch' 

.>tep EB 
Addr Cntr ORed EB Local Store 

Address Cou nter 

31 
PK103 

OR 
Select LS EB 

Write LS Pulse EB 
OR 

Out6C Mon SYN 

Outbus Reg 0.4 IA 
FL 

'---

r------, 
EB/CS 
Local 
Store 
Data 
Buffers 

PK102 

Service In Lt 

Clock 4 
EB Or CS Mode 

INBOUND DATA TRANSFERS-EB/es MODE (PART 2) H-260 

ervlce n t I R."" 'n;t;ate (SYN 
Received) _ Compare Service Cycle 

which causes a A r---
Clock 4 Out CA4 data/status OR 

IJ L3 interrupt 
A PE103 

S I L 

~ A ------ra; CS Hardstop Rst Init Svc CYc 
SSC OR 

SYN Decode """-- Rst Init Svc Cycle EB o A PL105 Svc Cycle Char (USASCII SYN) Suppressible Stat Stk OR A PL105 Rst Init Svc Decoder In Transfer 1 PL105 EB Mon Gate Reset Init Serv Cycle 
To 1 

1 I 
CS Rst Init Svc Cy Lt H-250 

Decode DLE Set DLE 
r--- Rst B A DLE Clock 3 DLE Mon 

~ 
PC105 

Outbus Reg 0.5 OR FL 
Clock 1 A FL ~ 

Out 6G A Decode STX ~-

~A ---y; '----

Increment Counter 

~ 
PL 101 3 PL 101 

~ LECNotl Decode OLE L....- OR -
~ Input 62 

Clock 3 
Inpt Svc Stp or Disc A 

In Transfer EB Man Gate A 
R;rtDLE 

ETB Bit 0.5 
Decode EBCDIC ETB 

7 

Outbus Reg 0.6 EBCDIC 

~rL Out6C J A 
FL 

Decode STX T -- Decode ETX OR Chn Stop 
SVC Stop 0 

Clock 2 or Disc 3 from Char Dcd EB .r--- r-- A FL :---1--1 JaR .<1 Init Intf Disc 

Y3-
A Rst Mon 4 A 

(Not) Address Out Decode ETX 

(if r--4 
'---

ETB 
Decode USASC II ETB 

~ PC105 
USASCII A t--

PK105 Outbus Reg 0.7 -
Out6C J A 

FL 

L 1 '---
USASCII or EBCDIC 

r-- Mon Mode 

LfJ-
A .-J Rst Mon lOR OR 

& Increment Counter 
ESC Mode Enabled 

EB or CS Mode A In Transfer EB Mon"Gate 
1 

Inbnd Xfer 

PL101 

(''-'''' ("'r, tf"": ,(""I rf')\ AI nr\ r\ 0 f~ ;("'\, /(~"\ (rip." '('")I~' r('\~\ ,n1 ("'~. 1(", 'f''', t('~ rf'" If'''' ,"~, r(''''' n ,1\ (. , I~ I I 
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,'I J 
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INBOUND DATA TRANSFERS-EB MODE (PART 3) 

Sequence Chart for the Channel Service Cycle 

ALD 
Logic Output X'SC' Output X '62' 

1 . Out 6C or Out 62 PL102 
OUi- 6C Ou~62 

2. EB Mode Latch PL102 1,OB 0.0 1 

3. EB Byte Count Register PK103 l,OB 1.3-1.7 X'B' 01000 

4. Inbound Transfer PE103 1,OB 0.1 - 1 

5. Initiate Service Latch PE103 1,4 

6. Initiate Service Cycle Internal PC106 5,25 

-
7. Request In PC102 6,9 

8. Select Out - Hold Out PB103 Channel 

9. OP In PC102 8 

10. Address In PC103 Not Adr Out, 9 

11. Command Out PB101 
bh I Proceed anne 

12. Service In PC103 6,9,11_ 

13. Service Out PB101 Channel 

Intf A PH101 
Inbound characters were selected to show hardware implementation SYN 

14. Bus Out Intf B PS10l 

.. ~ -
SYN Non-SYN 

Any Start I/O to this channel interface during 
this delay of Service In recieves an initial 
selection status of X'70' (CCU Busy). 

~ ~I 
\ 

If 
II 

25 ~ 5,25 

12,25 J1 

~ 
II 

-
\\ 

OLE \\ 
\\ 

15. (Start Tag Clock) PC10l 9,13_ -- - - ~\ 
16. Increment Counter PC103 

17. EB LS Address Counter PK103 

lB. Gate Chnl BO to LS PL103 

19. Select Local Store EB PL105 

20. Write LS Pulse EB PL103 

21. Monitor SYN Latch PL105 

22. EBCDIC Latch PL101 

23. In Transfer EB Man Gate PL101 

24. DLE Latch PL101 

25. Delay Service In Latch PL104 

2S. Delay Request-In-To-Channel 
Counter PL104 

27. Service Stop or Disconnect 
Latch PC105 

28. Service L3 Interrupt PE103 

1 (Reset) 1 (Reset) 

00000 00000 
I I 

(Not) In 6D, In 6C, Out 60, 'CS Buffer Store', or 'In Reg Fetch' 

l,OB 0.4 - 1 

1,OBO.7 1 

, 

... ~ .. 
See H-140 for Output X'6C' 
2nd level logic 

i 

12,13_ 

16,Clk3 

2,12_ 

4,lS,Clkl • 

2,4,16 _ 

~ \ - - -,-Count 2--, I 
00001 00010 00011 00100 '1 

/L 
-~ - - II 

• • • IL 
Non-SYN Char 

1/ 

- - - \\ 
OLE Char. 23, Clk3 Monitors for \ \ STX Character 

Fall of EB LS 
, 

Jumper: 
Adr 'Count 2' 26 

Jumper: 32 machine cycle delay I J - - -925 ATO 

11 
II 
II 

.?£; 

'5 

16,12 

--
_/\Jon 'X 

- - -- - -
00100 00101 00110 00111 

- --
• • _I 

- - -
Non-OLE or Non-STX Char 

ETB Char,22,23,Clk2 

4,5 Bid L3 Int 

This sequence 
continues to 
H-290 for the 
sequence of 
tran sterring 
the data now 
in the EB/CS 
local store 
data buffers 
to a CCU gen
eral r~gister. 

INBOUND DATA TRANSFERS-EB MODE (PART 3) 
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INBOUND DATA TRANSFERS-EB MODE (PART 4) 

Transferring Data From the EB/CS Local Store 
to the CCU General Register 
In response to the type 4 CA data/status level 3 interrupt, the 
3705 control program must execute the following instructions. 
The 3705 control program uses the transferred byte count 
from the Input X'6C' instruction to determine how many 
Input X'6D' instructions are required to input all the data
four in this example. 

Instruction Indication or Function 

Input X'77' 1.0 = type 4 CA L3 Interrupt 
1.3 = selected type 4 CA data/status interrupt 
1 .6 = 0 type 4 CA # 1 selected 

Input X'63' Address 

Input X'62' 0100 0100 

Input X'6C' 1000 0001 

~~'I (1' /(~! f-~ 
Y' " <tit Ji 

0000 0000 Byte 0 = subchannel address 
Byte 1 = all zeros 

0000 OXXX 0.1 = inbound data transfer 
0.5 = service stop condition-the control 

program should end the channel 
command 

1.5-1.7 not used for EB mode 

0000 0111 0.0 = extended buffer mode 
0.7 = EBCDIC monitor control latch 
1.2-1.7 = 7 transferred byte count-EB mode 

!('~" it ..... ~\ 
\~ " .,r 

0.0 = reset extended buffer mode 
0.7 = 0 reset EBCDIC monitor control 

latch. 

t1'1 {;\ If""" I" I ~\ 
1( : \~-..•. --y 

J 
P /' 

!'"~ 
".J I 

"- ./ 

: See H-290 for a 
• sequence chart for 
" th is operation. 

.'('~, 
" ' 

(~~) 
',-, ./ '~~ ... ,,/ 

I~' ,If": ~(");" A , 
,t __ ./j " ,",-"j \"l~. ___ ,/ 

" 

If the ETB character had not ended the data transfer (as in 
our example) by a service stop, the 3705 control program 
would continue the data transfer after the eight data bytes 
were transferred to a CCU general register by repeating the 
sequence starting on H-270. 

Ending an Inbound-Data Transfer-EB Mode 
The ending of an inbound-data transfer in EB mode is identical 
to that of the type 1 CA except for the type 4 CA recognition 
of the BSC control characters as described on page H-260. 

See page 8-280 for endings other than the recognition of 
the BSC control characters. 

See page 8-290 (ESC) for endings caused by the recognition 
of the BSC control characters (as in the example). 

ff'~h (r\: ,.'" ~.",\ 1("\-' ,(", r('""" ' , r " , 
\~ 

d, 
'J... "'-,;/ '~/ ',-", , ,\. ... -y "-.j / .. ' 
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INBOUND DATA TRANSFERS-EB MODE (PART 5) 

Sequence Chart for Inputting the EB/CS Local Store (Data Buffer) 

Continued from H-270 

ALO 
Logic Input X'SC' Cycle Delay Input X'SO' Cycle Delay Input X'SO' I 0 I Cye e e ay S ' Input X' 0 

In SC EB In SO EB In SO EB In SO EB 
1. In SC EB, In SO EB, or Out SC PL102 • • • • 
2. EB Mode Latch PL102 

01000 
3. EB Byte Count Register PK103 

4. Delay Step (EB Clock) PL103 1_ _6 - .. 
5. (Start EB Clock) PL1U3 1,4_ ... 4 -- -... -
S. EB Clock 1 PL103 

5,T2 __ 5,T2 - -
7. EB Clock 2 PL103 S,T2_6,T2 - -
8. EB Clock 3 PL103 7,T2_7,T2 - -
9. EB Clock 4 PL103 8,T2_ ...S,T2 -... -... 

10. Gate Chnl BO to LS 
.... 

PL103 

11. Select Local Store EB PL105 

12. Step EB Address Counter ORed PL103 

13. EB LS Address Counter PK103 

14. Set In Reg Byte 0 PL103 

15. Set In Reg Byte 1 PL10:l 

lS. In Reg Byte 0 PK104 

17. In Reg Byte 1 PK104 

--
18. CCU General Register 

S S- 8 8 -
10_ -

7,TO. 9,TO. 

1 (Reset) 12 
000111 000000 000001 

(Not) LS Write 
Gate, S, TO • 

(Not) LS Write Gate, 8, TO. 

XXX 

YYY 

See H-130 for Input 
X'6C' 2nd level logic 

14 

X 
15 

ZZZ 

-- -
• • 

000010 000011 000100 

• 
• 

SYN (0) Non-SYN (2) 

SYN (1) OLE (3) 

1 
SYN (O),SYN (1) 

See H-150 for Input 
X'60' 2nd level logic 

-- -
• .. 

000101 000110 

• 
• 

Non-STX (4) 

Data (5) 

Non-SYN (2), OLE (3) 

C ycle Delay nput X'SO' Cycle Delay Output X'SC' 

In SOEB Out 6C 
• • 

l,OB 0.0 = 1 

1, OB 11 .3 - 1.7 = O's 

.. -.. .- -,- -- -
-... -.. - -- - - -

• • • • 
X 000111 001000 001001 001010 

• • 

• • 
Contents EB/CS LS Adr 8 

ETB (6)' Non-Data 

Contents EB/CS LS Adr 7 Contents EB/CS LS Adr 9 

Non-Data 

Non-STX (4), Data (5) . 

Non-Data 

ETB (6), Non-Data 

See H-140 for Output 
X'6C' 2nd level logic 

INBOUND DATA TRANSFERS-EB MODE (PART 5) 
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H-290 



~'\\ 
\'" " ~j 

CYCLE STEAL OPERATION-OUTBOUND DATA TRANSFERS 

Introduction 
During an outbound data transfer, the CA4 transfers data from 
CCU storage to the EB/CS local-store data buffers by cycle 
stealing. Only EB/CS local-store data buffer addresses 0 and 1 
are used during cycle stealing. Cycle stealing always transfers 
the two data bytes obtained from storage to the EB/CS local
store data buffers. However, if the starting address in CSAR is 
an odd address, the CA4 only transfers byte 1 to the channel. 
All subsequent data is transferred two bytes at a time unless 
the outbound data transfer ends by only transferring byte O. 

The CA4 cycle steals two data bytes to EB/CS local-store 
data buffers 0 and 1 then raises 'Request In' to request a chan
nel service cycle to transfer these two bytes to the channel. 
The CA4 then blocks 'Service In' whicle the CA4 cycle steals 
two more data bytes. The CA4 then allows 'Service In' to 
transfer these two data bytes to the channel. This operation 
continues until the number of bytes transferred equals the 
specified CS byte count and a datalstatus level 3 interrupt is 
requested. 

Initializing the Cycle Steal Operation 
The 3705 control program executes an: 

• Output X'6C' to load the 'CS byte count' register with the 
desired number of data bytes to be passed during the chan
nel transfer and to set 'CS mode'. 

• Output X'6F' to load CSAR byte 0 and 1 with the storage 
address of the location containi~the first byte of data to 
be transferred by cycle stealing U . CSAR byte X is forced 
to ones and then stepped to zeros to save executing Out-
put X'6E' if the extended address bits are zeros. fJ 

• Output X'6E' to load CSAR byte X if the extended address 
bits XA-X.7 are not zeros. II 

• Output X'62' to set (1) outbound data transfer, (2) the 
'priority outbound-data transfer sequence' (if desired) and 
(3) the 'CS proceed' latch to start the cycle steal operation. 

Details of Cycle Stealing Operation 
The key numbers in the paragraphs below refer to the data flow 
diagram on this page andlor the CS sequence chart on H-320. 

Once 'CS proceed' is active, the CA4 blocks Request I n II. 
After the CA4 has bid for a cycle-steal machine cycle and 
the CCU responds with 'go channel 1', the CA4 gates the 
ad~ress in CSAR II (on a half-word boundary) to SAR so the 
CCU can obtain the half word of data during the cycle steal 
machine storage read. The CCU increments the address by 
two and places it on the 'CCU outbus'. The CA4, unlike CA2, 
CA3, or the type 3 scanner, does not update CSAR but reloads 
CSAR with the updated address from the CCU O. 'CS buf
fer store' II signals the CA4 to load data byte 0 into EB/CS 
LS bufferaddress 0 II and data byte 1 into buffer address 1 
II and then reset the 'EB LS address counter'. 

(~"''': {~ {l (l rr~1 ('1 (~I ,,' .II! 

'oJ\. .j> ' .J .Y " 

n. 
"-- ./ 

The CA4 removes the hold on Request In and a channel 
service cycle transfers data 0 and then data 1 to the channel. 
If an odd starting address had initially been loaded into SAR 
by Output X'6F', the 'odd byte control' latch 1m would 
have also been set. This latch steps the 'EB address counter' 
and the 'byte 0 control' latch so the first Service In transfers 
data byte 1 instead of data byte O. In either case, the signal 'in 
full or out empty' m restarts the cycle steal operation for 
the next two bytes of data. The CA4 does not disconnect from 
the channel while cycle stealing the next two bytes of data. 
The CA4 does block Service In m until the cycle steal opera
tion is completed. 

Every time Service In transfers a data byte to the channel, 
the CA4 steps the'CS byte counter' III . When the number 
of data bytes actually transferred equals the desired byte count, 
the CA4 resets the initiate service cycle latch III and requests 
a datalservice level 3 interrupt 1m . 

(force ones) 

I _O_ut_p=u=t _X_'6_F_' X X Output X'6E' X Set CSAR Byte 0 and 1 

O_I!....--_I _ D ____ I __ 
Step ,. _________ .. 

Byte X CBSytAeRx I l __________ ~ . . CSAR Byte ° and 1 

X.4 X.7 0.0. 1.6 '1.7 

Force 0 

Bit 1.7 is always sent 
Gate CSAR To Adbus to the Adbus as ° for 
----------------X outbound data transfers. 

Service In Lt 
1I .... p.a~ri~ty.i.s.ad.j.us.te.d .... ( 

CCU Adbus 

EB or CS Mode 
A 

Set CCU Outbus Reg IJ PL105 
OR 

CS Buffer Store 

OR 
Out 6D EB 

PL103 

(Start EB Clock) 

D 
OR 

Out 6F CS 

Set CSAR Byte ° and 1 
Sample Updated CSAR OR 

II PQ103 

f"'i I~"~I r~· ,:""', '/'~" ,1''''''''\ 1)1 f" (', : I, 

[(.J 
I 

'!t._; '-(,J *iI.."/ '''------J-' '"' 
J; '-..';1 '~ y 

CYCLE STEAL OPERATION-OUTBOUND DATA TRANSFERS 

CCU Adbus 

CCU Storage 

CS byte count----J 

Data 

CCU Updated 

I _____ ~ updates ... C.S.A.d.d.re.s.s _, 
GS ... 
address 

CCU General Registers 

Output Registers 

cp
~ ______________________ s_et_c_c_U __ O_u_tb_u_s_R_e~g_x 

CS Byte 

1 Count 
0.0 - 1.7,2P I 0 

Outbu, Reg;,,", I PM101_0ut_6C --.Ill 
Outbus Reg O.O-1.7,2P· 

Odd Byte 1m 
Outbus Reg 1.7 Control 

Out 6F CS A FL 

PQ102 

Step EB 
Addr Cntr ORed 

Gate OB Reg 

2', XD ~
yteOtOLS 

0.0 I 0.7,0.P 

Write LS Pulse EB I 
~--~~~~~~--X 

o I 
o 

1m 
Step CS Byte Counter 

Gate OB Reg 
row Byte 1 to LS 
.;. X--------t 

1.0 I 1.7,l.P 

7,P 

PK102 
PK103 31 

EB/CS 
Local 
Store 
Data 
Buffers 

(Not) Gate Chnl 
----'BOtoLS OR 

EB 
Clock 
Circuit 

PL103 

~n, 
''4;, )/ 

~------------~~ 

Gate OB Req ,J.. 
ByteOto LS ~ J 
Write LS Pulse EB 0 
Step EB Addr Cntr ORed 

Gate OB Reg Byte 1 to LS 

(,-"f, 1''''''1 l'"", /("\ 
I' 

\t/ \~--,JI '"- y 

Select LS EB 

--------1 PC 

>:r'l~.\ 

'tj' 

Gate Data Byte 1 
To Channel 
"';"";;"'~~'"""---X 

(('\ 1(", 
'-L. j 

(("'\\ 
"-.....JI-

Channel Bus In (O-7,P) 

~ 't 
1("",,· 
I 

y ~~.--.-" 

CS Byte 
Counter 

PP102 

Compare 

OE 

H-300 

CS Compare 
Count 

H-300 
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OUTBOUND DATA TRANSFERS-CS MODE 

Outbound data transfers result from channel Read commands 
that direct the transfer of data from 3705 storage to the host 
CPU. When the CA is in cycle steal mode, the CA4 does not 
require control program intervention (once cycle stealing has 
been initialized) until the channel data transfer has been com· 
pleted and the GA4 requests a level 3 interrupt. The fetching 
of data from CCU storage is automatically done by the cycle 
steal hardware whether the CA4 is in ESC or NSC mode. 

CA DECODES THE COMMAND AND 
REQUESTS AN INTERRUPT 

(Not) Prep Busy 
(Not) Int BO Ck 
(Not) Stack Int A 

.---

Start 1/0 Lt 
Status In 
Clock 3 
(Not) No-Op Decode A t--

r--

OX TIO Rspns Rdy 

OR 
NSC Adr Valid 

A 
Tlb I/O Decode 

Initial 
Selection 
State 

FL 

PE102 

N 

N 

Init Sel L3 Int 

The 3705 control program responds to the initial select 
level 3 interrupt with the following instructions. 

Instruction General Register Bits 
Byte a Byte 1 

Input X'77' 0000 0000. 1000 10XO 

Input X'60' 1000 0000 0000 0000 

Input X'61' address command 

Output X'63' address 0000 0000 

Output X'6C' 0100 0000 0000 0111 

Output X'6F' address address 

Output X'6E' 0000 0000 0000 XXXX 

Indication or Function 

1.0 - type 4 CA level 3 interrupt 
1.4 ~ selected type 4 CAinitial 

selection level 3 interrupt 
1.6 ~ a type 4 CA # 1 selected 

~ 1 type 4 CA #2 selected 

Nonrnal initial selection (Note 1) 

Byte a ~ address 
Byte 1 = command 

Byte a = transfer add ress 
Byte 1 = all zeros 

0.1 = set cycle steal mode 
1.0-1 .7 = X'03' to transfer th ree 

data bytes out (Note 2) 
Resets EB adr counter to adr 00 

Byte a ~ CSAR byte a 
Byte 1 ~ CSAR byte 1 
Resets CSAR byte X 
Sets 'odd byte contro" latch if 
CSAR bit 1.7~1 

Notes: 1. Other bits may be transferred to the CCU during this input. If 
other bits are on, the 3705 control program must take action 
differently from the normal initial selection. 

2; From 1 to 256 bytes of data may be transferred to the channel. 

• 

0000000 

Initial Selection 
Address In and 
Status In Response 

OUT~OUND DATA. TRANSFERS~CS MODE H-310 



OUTBOUND DATA TRANSFERS-CS MODE (PART 2) 

CA to Channel Data Transfer-See H-300 for Sequence Chart 
The Output X'62' instruction starts (1) a cycle steal operation 
that loads two bytes of data into the EB/CS local store and (2) a 
channel service cycle so that the data loaded into the EB/CS 
local store can be transferred to the channel. 

CS Proceed 

FL 

Outbound 

Sample 62 Xfer 
Outbound Xfer 

CCU Outbus Bit 0.0 IA FL Inbound Xfer 
L..-- ESC Status Xfer 

NSC Final Status Xfer 
OR 

NSC CE Status 

~sve eye A" Inlt Sve 
Svc Selty Rst 

Diag CCU or Chnl Reset 

CCU BO CK 

Service In Lt 

Compare OR 

Clock 4 Out 
A r---

-
Allow Svc L3 A r---
Status in Lt 

The CA4 sends Request In to the channel to start the service 
cycle. 

HT-

Sample 62 

~ 'nltl." Service 
-

A FL 
A L--

-

Y3 PE103 

Initiate Svc Cycle 
(Not) Sample 62 
(Not) Init Sel L3 Int 
(Not) OX TIO Rdy 

...:..;(N";,,o~t;.:,.) ....;;C....;;S~P.....;,r...;.o.:;,ce;;.;;e....;;d~--Ir-----. I n it Svc Cycle 

Initiate Service Cycle...-----. (Not) Hold Req In A EB or CS Gated 
A 

Not Diy Svc In 
A 

PL104 

ITo Op In, Svc In, Status In 

3 I control circuits. 

OR 
Initiate SVCCycie Internal 
(Not) Address Out 

PC106 (Not) Op In 

(Not) Inhibit Request In A 

Op Out 
CA Enabled 

PC102 

() 

Init Svc Cyc EB Gated 

Request In 
to CHIF 

/ 

,'i"""lh 
',,---y 

P0103 

!.('), 
"Ie v 

l'''t': 

."" 

I n it iate Svc 
Cycle 

1 

OUTBOUND DATA TRANSFERS-CS MODE (PART 2) H-320 

When the Service In latch is set, it causes the next data byte to 
d f h EB/CS I I d b ff h h I be rea out 0 t e oca store ata u er to t e c anne 

0 over the Bus In lines. EB/CS 
4 

EB Local Store Local Address Counter Store 
31 Data 

-
Select LS EB 

PK103 Buffers 

EB or CS Mode OR PK102 

A Interf~ce Enabled and Op In K= .~ 
Service In Lt Gate Data Byte 1 to Channel 

A X 
A Gate LS to Drv Asm lOut 

Outbound Xfer 

PL105 

The cycle steal operation blocks the Service In signal from 
being sent to the channel interface until the cycle steal opera
tion has been completed. 

PH106 

CS Request Go CS Internal 
In Reg Fetch 

In CS Request OR 
CS Buf Store Diy A 

CS Complete 1 Allow Chnls Online 

P0102 

Outbound Transfer Gated 

CS Complete 2 
A 

When the channel returns Service Out, the channel tag clock 
operates to synchronize the CA and channel. Service Out also 
increments the EB local store address counter and steps the 
CS byte counter. 

Service In Lt 
Increment Counter 

A 
Service Out Lt 

A 

,-

OR ~ 
Service In Lt Driven Service In Out 

A 

N P0102 

Step EB Addr Cntr ORed 
OR 

Clock 3 PQ102 
PC103 

PL103 

The data transfer stops when the value of the CS byte counter ' 
equals the byte count to be transferred in the CS byte count 
register. 

CS Byte 
Count Reg 

OE O~ 
orr PP102 

('), 
\l j; 

(,f"I': 
',-~; 

-
CS Compare Count r---

CSMode A r----

'-

(r""1 
"~' 

OR 

PQ104 

0',\ 
. _Jv 

Servi ce I n Lt. 
Clock 4 
EB or CS Cnt Compare 
EB or CS Mode 

C: .1 { .v 

Rst Init Svc Cycle EB 
A Svc Stop or Dis 

Supressible Stat Stk 

PL105 Reset Init Serv Cycle 
CS Rst I nit Svc Cy Lt 

CS Hardstop Rst Init Svc Cyc 

"~f), 
:~j 

l"'t 
'Io..._y 

II Drivers Bus In 

PG t----\ 

PH101-lntf A 
PS101-lntf B 

I 
I 
'Service In' to Intf AlB 
'CS Hardstop Rst Init 
Svc Cycle' 

-
Svc Cyc 

A 
Rst Init Svr. 2 

'-
PC105 

r' 
! 
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OUTBOUND DATA TRANSFERS-CS MODE (PART 3) 

CSSEQUENCECHART-OUTBOUND 
\-+-CCU CSI C 1-1 yc e r-CCU CSI C I -1 yc e 

A lou~pr :'6l Dj A I sic I D 
A I s 1 cJ DJAJslcJ D A J B \ C \ D \ C \ D A I B I C \ DIA1B\cID Ai B 1 C 1 D 

1. Set CCU Outbus Register PL103 

2. Outbus Register PM10l 

3. CS Mode P0104 

4. CS Byte Count Register PP102 

5. CS Byte Counter PP102 

6. CSAR PP101 

7. Interlock (Internal) P0106 

8. Outbound Transfer PE103 

9. Initiate Service Latch PEl03 

10. Initiate Service Cycle Internal PClO6 

11. CS Proceed PQ102 

12. Hold Request In POI 03 

13. CS Request P0101 

14. Bid Channell (To CCU) P0101 

15. Go Channell (From CCU) CPOOI 

16. Gate CSAR To Adbus P0101 

17. Go CS Internal P0101 

lB. Sample Updated CSAR P0104 

19. Sample CS Data On Outbus (From CCU) C0002 

20. CS Buffer Siore P0101 

21. EB Clock PL 103 

22. Select Local Store EB PL 105 

23. Write LS Pulse EB PL 103 

24. Step EB Address Counter ORed PL 103 

25. EB LS Address Counter PK 1 03 

26. Gate DB Reg Byte 0 To LS PL 103 

27. Gate OB Reg Byte 1 To LS PL 103 

28. CS Complete 1 P0101 

29. CS Complete 2 P0102 

30. (Block'Service In' Out! P0102 

31. Request In (To channell PC102 

32. 'Service In' Out (To channell PC103 

33. Service Out ~F,om channel) PB10l 

34. Gate Data Byte 1 To Channel PH 1 06 

35. Increment Counter PC103 

36. Step CS Byt. Counter pal 04 

37. Byte 0 Control PO 102 

38. Byte 1 Control POI 02 

39. Gate Outbound CS Request P0106 

40. SeNic::e L3 Interrupt PE103 

Passes Outbus data thru Outbus Reg ~lr Write Gate~ f.-- ~S Write Gat.------l 

CSAR update .1 CSAR update 1 
n+2 --=-x Data 0 Data 1 n+4 X Data 2 Data 3 

-.:. 
Count=3 X'03' 

Out 62 (Resets) 36 36 

X'OO' AX'OO' l( X'O" l( X'02' 
Set by Output X'6F' and X'6E' 2.18 2.18 

X Address n+2 X Address n+4 -- A _BTl - - - ..... 
Out 62 
DB 0.0 1 

8 

9.".i2 

OUl62 T3.(Not) Rst CS Byte Cnte 

Blocks Request In I-I--
8,CS Req Gate 1-- ...!29 

8,CS Req bate 
8,39,ln Full or Out Empty, 

17 (Not) EB or CS Count Compare 17 

ll.i5_15 -Delayed if chan 1 
14,CT2 does not have priority 14,CT2 

(Not) propa~ate Go CS.15 CSAR (n) to SAR 15 II CSAR (n+2) To SAR 

7.15 7.;S 

7.1
1
7.T3 _ -

CSI CD.T3+T0 _ 

17.19--1 I 
20 l 1 I 2 I 3 I 4 I 

= Data 1 ~ ~ -
26.TO.LS Wrile Gate L _ 27,TO,lS Write Gate 

TO,EBICIK2 ___ ___ TO~EB CIK4 36. 36. 
Out 62 (Resets) 18 (Resetsl 1 24 28 (Resetsl 24 24 18 (Resets) 

.x 00000 x 00000 .A 00001 .A 00000 X 00001 X 00010 A. 00000 

-!. 
EB CIKI --= 1:1 

I, ~atalm 
EBCIK3_ 

Rst E8 Addr Cntr 
CS Buffer Store Delay,7 _29 

Fall 7.28 Fall 7.28 

If) 
13 29 

10.Not Oplln ~~:f:;~~i~i~;c~~ale~ 

10.0p In,(Not) Cmd Out _ -
- -

8.32_ -Kev numbers are used with 
the description on H·300 32.33_ -

35.C1K3 _ -
36 

36.37 
In Full or Out Empty W. 

Enabled,Ast Status In and SyC In _ 

t Starting cycle steal t loading 2 data bytes t Transfer 2 data bytes to channel 
operation in ES/CS local store buffers 

This sequence continues into the automatic CA4 selection by priority seq~ence chart on H·240 that is applicable if two type 4 CAs are 
installed. If only one type 4 CA is installed, the operation is the same as for the type 1 CA (See page 8·330 for the control program 
response to the level 3 data/status interrupt), 

-
t Restarting. cycle 

steal operation 

- ----

--
1 1 12 I 3 I 4 I 

~~ Data 3 -.. -
• • 

24 281Resetsl 

A 00001 .A 00000 

~t:';' 

Data 3 - -

r-- ~o~eu~:~ay -

CS Buffer Store Delay 

t loading next 2 dat8 bytes in 
ER/CS local store buffers 

X'03' 

36 

.A X'03' 

-
3.32.CIK4.EB or II J 
CS Count Compate .t 

9 

Data 2 --
36 ..... 

24 
A 00001 

I- .. ~ 

------
----

--
.... 8.9 

. 
8.9" .......... 

1 Transfer last 
data byte 

o o o o o o o o o o o o o 
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CYCLE ST':AL OPERATION-INBOUND DATA TRANSFERS H-340 

CYCLE STEAL OPERATION-INBOUND DATA TRANSFERS 

Introduction 
During an inbound data transfer, the CA4 transfers data from 
the EB/CS local-store data buffers to CCU storage by cycle 
stealing. Only EB/CS local-store data buffer addresses 0 and 1 
are used during cycle stealing. Cycle stealing always transfers 
the two data bytes obtained from the EB/CS LS data buffers 
to storage. However, if the starting address in CSAR is an odd 
address, the CCU stores data byte 1 (from the channel) and 
rewrites storage byte 0 in storage. All subsequent data is trans
ferred two bytes at a time unless the inbound-data transfer 
ends by only transferring data byte O. In this case, the CCU 
stores data byte 0 (from the channel) and rewrites storage 
byte 1 in storage. 

The CA4 raises 'Request In' to start a data service cycle so 
that the channel can transfer one or two data bytes to the 
EB/CS LS data buffer. The CA4 then starts a cycle steal opera
tion that loads the In register with the contents of the EB/CS 
LS data buffers a and 1. The CA4 requests that the CCU take 
a cycle-steal machine cycle to store the data in the In register 
at the address sent to the CCU over the Adbus and whether to 
store byte 0, byte 1 or bytes 0 and 1. The CCU updates the 
address and sends it back to the CA4 where it is loaded into 
CSAR. During the cycle steal operation, the CA4 blocks the 
'Serivce In' signal from being sent to the channel. Once the 
cycle steal operation is completed, 'Service In' is sent "out" to 
the channel and the channel resumes transferring two more data 
bytes to the EB/CS LS data buffer. This operation continues 
until a BSC ending control character is detected in the data 
from the channel or the number of data bytes received equals 
the specified CS byte count and then the CA4 requests a level 3 
interrupt. 

initializing the Cycle Steal Operation 
The 3705 control program executes an: 

• Output X'6C' to load the 'CS byte count' register with 
(1) the expected number of data bytes to be received during 
the channel transfer· or (2) a byte count in excess of the 
expected number of data bytes where a BSC ending control 
character normally ends the data transfer. Output X'6C' sets 
'CS mode' and also sets the BSC monitor control latches if 
they are desired. 

• Output X'6E' to load CSAR byte X if the extended address 
bits X.4-X.7 are not zeros II . 
be stored by cycle stealing D. CSAR byte X is forced to 
ones and then stepped to zeros to save executing Out-
put X'6E' if the extended address bits are zeros fJ . 

• Output X'6E' to load CSAR byte X if the extended address 
bits X.6 and X.7 are not zeros II. 

• Output X'62' to set (1) inbound data transfer and (2) the 
'CS proceed' latch to start the cycle steal operation. 

Details of the Cycle Stealing Operation 
The key numbers in the paragraphs below refer to the data-flow 
diagram on this page and/or the CS sequence chart on H-360. 

The CA4 raises 'Request In' to start a data service cycle. 
The example illustrated in the CS sequence chart on H-360 
assumes that the address in CSAR points to an odd boundary, 
therefore Output X'6F' sets the 'odd byte control' latch II . 

o 0, 
, , o o o o 

This latch steps the EB address counter to 1 and sets 'byte a 
control' so that the first data byte transferred by the channel is 
loaded in EB/CS LS data buffer 1. The CA4 (1) steps the CS 
byte counter to one (2) turns on 'byte 1 control' to indicate 
that the buffer is full, (3) turns on 'CS r.equest' to bid for a CS1 
machine cycle, and (4) blocks sending 'Service In' to the chan
nel. 'In reg fetch' m resets the EB LS address counter to 0 
and starts the EB clock. This loads the contents of buffer a 
(old data) into In register byte 0 and data byte 1 (STX) from 
buffer 1 into In register byte 1 iii. 

The CCU returns 'go chan l' when the next machine cycle 
will be a CSl machine cycle. The CA4then sends all 20 bits of 
the address from CSAR to SAR over the CS adbus D and 
sends 'store byte l' to signal the CCU that only data byte 1 is 
to be stored. The CA4 gates the In register contents to SD R 
(storage data register) byte 1 from which data byte 1 is stored. 

(.) 
(Not) LS Write Gate 'I"-E Set CCU Outbu, Reg X 

(Passes updated CS address I 
thru outbus reg) 

Outbus Register PM101 

(force ones) I 

The CCU updates the address to an even address by increment
ing by one or two m (depending on how many bytes were 
stored) and returns the address (16 bits) over the CCU out bus. 
The CA4 then loads the updated address into CSAR bytes 0 
and 1. Since byte X of the updated address is not returned, the 
CA4 must update CSAR byte X if a carry from bit 0.0 to X.7 
occurred during the CCU update. The CA4 knows a carry 
occurred if the updated address on the CCU outbus equals zero 
when sampling the updated CSAR and steps CSAR byte X. 

The CA4 sends 'Service In' to the channel II when the 
cycle steal operation has been completed. The data service 
cycle resumes and the channel transfers the next two data bytes 
to EB/CS LS data buffers 0 and 1. This service cycle operation 
is the same operation that occurs when the starting CS address 
is even and the 'odd byte control' latch is off. Aside from load
ing two data bytes instead of one, this service cycle and cycle 

Inbnd Xfer 

Clock 1 

Increment Counter 
A 

steal operation is identical to that described above except that 
'store byte 0' and 'store byte l' signals are both sent to the CCU 
when the CSAR address is sent to SAR lID . 

The CA4 monitors the data transferred from the channel for 
BSC ending control characters ETB or ETX when in ESC mode 
and the monitor control latches are set. If either of these end
ing characters is detected m on the channel Bus Out, the 
CA4 sets the 'service stop or disconnect' latch that resets the 
'initiate service' latch stopping the service cycle and requests a 
level 3 interrupt. (See H·260). m 

Every time Service Out transfers a data byte from the chan
nel, the CA4 steps the 'CS byte counter'. When the number of 
data bytes received equals the desired count in the'CS byte 
count' register, the CA4 raises 'reset initiate service cycle EB' 
that resets the 'initiate service cycle' latch stopping the service 
cycle and requests a level 3 interrupt. 

Output X'SF' I I 
X X 

p 
l_s_e_t_C_S_A_R_B~y_te~o_a_nd~l~ Output X'SE' 

Step EB a 
Addr Cntr ORed EB Local Store 

1-----------fAddress Counter-··-

PK103 31 

EB/CS 
Local 

fJ 
Step Byte X 

In SC or In Reg Fetch 

I I IJ I 
CSAR CSAR Byte 0 arid 1 Byte X 

.I ____ o •. o_.·~ B 1.7 

Gate CSAR to Adbus 
-------~~---X 

~CSAdbU' 

r-----.Gate Chnl BO to LS 

Service In Lt Store PK102 
Data 

A Buffers 
EB or CS Mode 

OR 
Select LSEB 

)--------------IN~---I T 
----S-et ..... in Reg Byte 0 ~ Set In Reg Byte 1 

r-----------------------------------=--.:..--X .:. X------"---.:----I 

0.0 1.7 

OR 
(start EB clock) EB t:S:-e_t~ln-=R....;eg=-=-By.:...t_e-:O ______ ---.J 

I-'--..;,.,.;.;;..;:....;:.;,,;.,.;;~ Clock Set In Reg Byte 1 

I 0.7 1.0 I 
I PK104 

=========. ======= 
Circuit Step EB Addr Cntr ORad 

IN Register 

D PL103 Gate CS Data or SD To Inbus 
Out SF CS 

Set CSAR Byte 0 and 1 

Sample Updated CSAR 
OR 

CS Adbus 

CCU Storage X .. ;;;;;;:;:;;;:,ttf(r CCU Inbus 

j4--cs Byte Count~ 

P0103 II Odd Byte 
Outbus Reg 1.7 Control (CS Address) 

STX DATA ETX 
n=odd address for example 

SAR 

Out SF CS A FL 

__ ..... __ Updated 

CS Address 

P0102 

o o o o o o ,-y o o o 01 ! 
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INBOUND DATA TRANSFERS-CS MODE 

Inbound data transfers result from commands that require 
the passing of data from the host CPU to 3705 storage. 

When the commands are decoded, they request an initial 
selection level 3 interrupt so that the 3705 control program 
can determine what action to take to service the command. 
The commands start an initial selection sequence as shown 
on 8-170. 

CA REQUESTS AN INITIAL SELECTION 
LEVEL 3 INTERRUPT 

(Not) Prep Busy 
(Not) Int BO Ck 
(Not) Stack Int A 

-
Start I/O Lt 

Status In 
Clock 3 
(Not) No-Op Decode A f--

I 

OX TIO Rspns Rdy 

OR n-NSC Adr Valid 

A 
TIO 1/0 Decode 

CS Proceed 

FL 

Sample 62 Inbound Xfer Outbound Xfer 
Inbound Xfer 1 A CCU Outbus Bit 0.1 FL ESC Status Xfer 

• o 0 • 

Init Sel 
St 

FL 
Init Sel L3 Int 

PE102 

N 

N 

OR - NSC Final Status Xfer 
NSC CE Status 

PE103 Svc Cyc Rst I nit Svc 
From H-370 A 

Svc Seltv Rst 
Diag CCU or Chnl Reset 

~ CCU BO CK OR 

Service In Lt 

Compare A 
Clock 4 Out ..--

L 
Allow Svc L3 A I--

Status In Lt 

o o o o o 

Initiate 
Sample 62 Service 

'---
IA FL 
L--

A ~ 

Lf} 
PE103 

o • • o o o o • • 
CONTROL PROGRAM RESPONDS TO THE INTERRUPT 
The 3705 control program responds to the initial selection 
level 3 interrupt with the following sequence of instructions. 

o 

Instruction General Register Bits Indication or Function 
Byte a Byte 1 

Input X'77' 0000 0000 1000 1000 1.0 '" type 4 CA level 3 interrupt 

o o o o eo-ol 

1.4 = selected type 4 CA initial selection 

Input X'60' 1000 0000 0000 0000 

Input X'61' Address Command 

Output X'S3' Address 0000 0000 

Output X'SC' 0100 1001 0000 1000 

level 3 interr~t 
1.6'" a type 4 CA selected 

Normal initial selection* 

Byte a '" subchannel address 
Byte 1 '" command 

Byte a '" address 
Byte 1 = all zeros 

0.1 = set cycle steal mode 
0.4 = set SYN monitor control latch 

.-

, . . -
.-

Initial selection Address In 
and Status Itl response 

0.7 '" set EBCDIC monitor control latch 
1.0-1.7 = X'OS' to transfer eight data bytes 
Resets EB adr counter to adr 00 

Output X'SF' Address Address Byte a = CSAR byte 0 
Byte 1 = CSAR byte 1 
Resets CSAR byte X 
Sets 'odd byte control' latch if 
CSAR bit 1.7=1 

Output X'SE' 0000 0000 0000 XXXX Byte a = all zeros 
Byte 1 bits 4-7 = extended address 

bits for CSAR byte X 

Output X'S2' 0100 0110 0000 0000 0.1 = inbound data transfer 
0.5 '" reset initial selection 
0.6 = reset data/status control 
1.S-.17 '" 0; check for 4 SYN chars 
Sets 'CS proceed' latch to start 
the cycle steal operation 

*If other bits are on during this input, the 3705 control program must 
take appropriate action to service the condition indicated by the bit.. 

The Output X'62' instruction initiates a channel service 
cycle to transfer the data from the host CPU to the CA EB/CS 
local store. 

Initiate Svc Cycle (Not) CS Proceed 
(Not) Sample 62 Initiate Service Cycle (Not) Hold Req In 
(Not) Init Sel L3 Int A fnit Svc Cyc EB Gated 

A (Not) OX TlO Rdy (Not! Diy Svc In 

PL104 

A 

PQ103 

~ 

~ 
This instruction is not needed if 
the extended address bits X.4, 
X.5, X.6 and X.7 are zeros. 

Inbound transfer initiates a 
channel data service cycle 'CS 
proceed' initiates a cycle steal 
operation. See H-3S0 for the 
combined sequence of operation 
assuming the CS begins on an 
odd byte address. 

To Op In, Svc In, Status In 
control circuits. 

Initiate Svc Cycle Internal 
OR (Not) Address Out 

Request In I--- (Not) Op in to CHIF A PC106 (Not) Inhibit Request In 

OpOut 
CA Enabled 

PC102 

INBOUND DATA TRANSFERS-CS MODE H -350 

i I Ii 



INBOUND DATA TRANSFE.RS-CS MODE (PART'2) H-360 
INBOUND DATA TRANSFERS-CS MODE (PART 2) 

CS SEQUENCE CHART-INBOUND 

A IU~Pl X~6J D 

...... CCU CSI Cycle __ ~CCU CSt Cycle ___ 

Al B J C I 0 A I B ! C I 0 A I B I C \ 0 A \ B \ C \ 0 A I B I C I 0 A I B I C I 0 A I B I C \ 0 AIB\C\O 

Set bV Output X '6C' 
1. CS Mode P0104 

2. Odd Byte Control P0102 
Set bv Out 6F w OB Reg 1.7=1 

37,T3 -
3. Gate Channel Bus Out to LS PL103 

EBCI~BCtK3 - . 
Out 62 IResetsl 17 17 17 

4. CS Byte Counter PP102 X X'OO' X X'Ol' XX'02' XX'03' 

Set bv Output X'6F' and X'6E' - 35,(n+1) on Outbus 35,(n+3), on Outbus 

5. CSAR (Cycle Steal Address Register) PP10l Address n (where n is 000) .:. X Address n+1 X Address n+3 -
6. Interlock (Internal) P0106 -- A_BTl -- - - -- -- -- -

OUl62 
7. Inbound Transfer PE103 080.1-1 

B. Initiate Service Latch PE103 7 39 

9. Initiate Service Cycle Internal PG106 8. iii 8 

10. GS Proceed PO 102 Out 62 T3. (Not) Ast CS Byte Cntr 

11. Request In (To channell PC102 

12. 'Service In' Out no channen PC103 

~ Different time scale for service cycle r- -1 Different time scale r--9,INotl Op In _ for service cycle 

9.0p In,INotl Cmd Out _ 1m 38_ - m 
13. Service Out (From channell PB10l ~ ...:=.... ~.;.:::::::: :;:~:~~~ ~~~hdae~e~~~~ut 

14. Increment Counter PC103 12.13 _ - -
15. Select Local Srore E B PL105 

non-data STX _ Data 
':'T;' t,12_ 3_ -Itt. 1.12_ - 3_ 

16. Write LS Pulse EB PL 103 7.14,CIKI ~TX ,n X'Ol' Data in X'OO' ETX on X'Ol' . . 
17. Step CS Byte Counter P0104 14.CIK3 • --f------ - -
18. Step E B Address Counter ORed PL 103 2.7.CS Req Gate _ 17 .• EB CIK2,TO. .EB CIK4,TO 17 • 17 . . -Out 62 IResetl 18 lB 231ResetJ 18 18 36 (Reset) 18 18 23 lReset) 18 18 361Resetl 
19. EB LS Address Counter PK103 X 00000 X 00001 X 00010 XOOOOO X 00001 X 00010 00000 }tOOOOl ~00010 X 00000 X 00001 X OO01O 00000 

20. Byte 0 Con trol P0102 2,7.CS RedGate 23.T3 17 

21. Byte 1 Control P0102 
In Full or OutlEmpty ......- ~~o?eug:ray -.... In Full or Oul ~mpty - ~;o~eU~:I~V -17.20 

22. In CS Request P010l 7,17,In Full or Out Empty 23 

23. In Reg Fetch P0101 m 6,22 _6,Tl -
24. CS Request P010l 23 32 

25. Bid Channell ITo CCUI P010l 
24,30 30 

26. EB Clock PL 103 
Fall 23l 1 1 2 I 3 I 4 I Fall 23 I 1 I 2 I 3 I 4 I 

27. Set In Reg Bvte 0 PL103 non·data Data 
EB CIK,TO,(Notl LS Write Gate • • 

28. Set In Reg Byte 1 PL 103 IIs+x 'k' EB CI K3,TO,INotl LS Write Gate 
E+X . io' 

29. In Register PK104 
27 2,8 27 28 

X non-data X non-data, STX X Uata X Oata,ETX 

30. Go Channell (From CCU) CPOOI 
Delayed if chan1 does 
not have priOrity 25.CT2 25.CT2 

31. Gate CSAR To Adbus POlOl CSAR Inl to SAR with 'STORE BYTE l' 0 CSAR In+1I to SAR with 'STORE BYTE O' and 1m 30,(Not) Propagate Go CS 30 'STORE BYTE l' 

32. Go CS Internal P010l 
6,30 6,50 

33. Gate CS Data On Inbus IFrom CCUI CQ002 
CSl ATl1_CTime -

34. Gate CS Data or 60 To Inbus PL 102 32.331
_ -

35. Sample Updated CSAR P0104 6,32J3 _ . 
36. CS Complete 1 POtOl CS Buffer 

6, ' Store Delay .... 37 -
37. CS Complete 2 P0102 

38. (Block 'Service In' Out) P0102 

Fall 6,36 Fall 6,36 

22 -
36 

/ 
39. Service Stop or Disconnect PC105 1,14.Decode ETX.CIK2. i ESC Mode, In Transfer EB Man Gate 

40. Service L3 Interrupt PE103 
7,8 W / 

Set uo Inbound t Chan transfers STX Cycle steal STX Store STX in Complete CS after i Chan transfers 2 chars to CS Data and ETX Store Data and t Complete CS operation after delay 
I 

operations char to EB/CS LS buffer char via In Reg byte 1 of adr n delav EB/CS LS buffers-ETX detected chars via I n Reg ETX in adr n+l / 

o o o 
')I 

n \~y o () (.~ i 'I 
'-..)1 

t-"'I 
'\i., ;/ 
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INBOUND DATA TRANSFERS-CS MODE (PART 3) 

See H-360 Sequence Chart 

When the channel returns Service Out in response to Service In, 
the channel tag clock operates to synchronize the CA4 and chan
nel. The CA4 writes the data byte on channel Bus Out into the 
EBtCS LS data buffer and then steps the EB local-store address 
counter. 

Channel Bus Out 0-7,. 

i Inbnd Xler G ;::.a:;..:.te:..cC:.:..;h"'nl...::;B.::.O...:..TO;:...=.;LS'--__ X 

Clock I A t-____ ---'w~ri:..::tec..::L:;:..s.:...;pU::.::lse:::.=EB"--___ ~ 
Increment Counter I r.-.....,......:;.==c..;::;:..='---t._---.J L.Ll! 

~ 
Select LS EB 

Increment Coun tar 

Clock 3 A 
Step CS Byte Counter 

CS Mod. 

PQ104 

In our example the starting address in CSAR is odd r therefore 
the 'odd byte control' latch had set the 'byte 0 control' latch and 
had stepped the EB address counter to 1. When the first data 
byte is written into the EBtCS LS data buffer, the CA4 steps 
the CS byte counter and sets the 'byte 1 control' latch. This 
indicates that the data buffers are filled and signals for a cycle 
steal operation. 

Out 6F CS 

Odd Byte 
Control 

PKI02 

o o o 

Byte I 
Cntrl 

o 

"'-OU:;..:.tb::..:us"-R_e-=.g_'.-'--7 ____ --t A FL 

CS Complete 2 OR~+---------~r--r-~--r_~~~-_r-~~ 

OR 

T3 PQ102 

CS Bul Store Diy 
(Nod CS Mode 

T3 Time FL 

In Reg Fetch 

Er.---- ----~-------In-bo-un~d Transfer Gated 

Gate CSAR to Adbus 

~~----------------------------_1N~-~~~~~~~~ 

The cycle steal operation blocks the Service In signal from being 
sent to the channel interface until the cycle steal operation has 
been completer;:f. 

In RtIfIFetc:ll. 
:lnCS 
CS Buf Store 0 
esc 

'SeMOI In' to IntI AlB 
t-=~"";';"';~--t 'CS Hardstop Rat Init 

SvcCycle' 

o o o 

In Full or Out Empty 

t-'-'-'...:;...=."--"-----t 6 

Store Byte 0 

o • • o o o o o 

'In reg fetch' starts the EB clock that provides the timing pulses 
to load the data bytes from buffer 0 then buffer 1 into the In 
register. 

Set In Reg Byte 1 

o • 
EBICS 
Local 
Store 
Data 
Buffer 

o 

~ 
~--------------x ~x 

I I 
When the CCU takes a CS1 machine cycle, the CCU loads the 
SOH depending on which "store byte" lines are active then 
stores the SD R contents into the storage location addressed by 
th.e CSAR address. 

Set CSAR Byt. 0 and 1 

Gate CSAR To Adbus 

16 bits 

The CCU updates the address and returns it to CSAR. 

The service cycle operation resumes after the cycle steal opera
tion ;s completed. This service-cycle cycle-steal routine keeps 
repeating (without any normal program interrupts) until (1) the 
CA4 detects an ETX or ETB character in the data transferred 
from the channel provided the CA4 is in ESC mode and the 
monitor control latches are set (see H-260), or (2) the CA4 has 
received the number of data bytes equal to the desired count 
in the 'CS byte count' register. Either condition resets theiniti
ate service latch that stops the service cycle operation and 
requests a level 3 interrupt. 

Service In Lt 
Clock .. 
EB orCS Mode 

In Register 

Gate CS Data or 60 to Inbus 

Store Byte 0 X 

~y~.u~~:f::::_::::,_:···I ____ _ 

SDR 

I 

o 

EB or CS Cnt Compare 
A Svc Cye Rst Init S"" 

Decode ETX 

Decode EBCDIC ETB 

Decode USASCII ETB 
PCl06 

o o • 

INBOUND DATA TRANSFERS-CS MODE (PART 3) 

..... 'J. ... !._'~~ 

o o 

H-370 



CA4ERRORINTERRUPTS 

The type 4 channel adapter requests a level 1 interrupt 
whenever: 

• A channel'Bus-ln' check occurs. 

The channel adapter hardware detects bad parity in 
the data byte being sent across the channel to the 
CPU. 

The control program should respond to the in
terrupt with an Input X'67' instruction to transfer the 
contents of the error condition register to the CCU. 
Bit 1.0 should be transferred if a channel 'Bus-In' 
check occurred. 

• An in/out instruction accept check occurs. 

An in/out instruction accept check (invalid I/O op) occurs 
if the control program executes an Input or Output X'60' 
through X'66' orX'6C' through X'6F' instruction 
while the CA is actively handling any data or status trans
fer sequence. When the control program responds to the 
level 1 interrupt with an Input X'67', bit 1.1 is transferred 
to the CCU. 

• A 'CCU Outbus' check occurs. 

When bad parity is detected on the 'CCU Out bus', the 
CA requests a level 1 interrupt. Bit 1.2 is returned to 
the CCU from the error condition register when the 
control program executes an Input X'67' instruction 
in response to the interrupt. 

• A local store check occurs. 

Bad parity being gated from the local store registers 
causes a level 1 interrupt request. Bit 1.3 is returned 
to the CCU from the error condition register when 
the control program executes an Input X'67' instruc· 
tion in response t6 the interrupt. 

• An EB local store check occurs. 

Bad parity being gated from the EB local store during 
Input X'6C' or Input X'6D' sets the 'local store check' 
latch .. The next Input X'6D' instruction causes a level 1 
interrupt request. Bit 1.3 is returned to the CCU from 
the error condition register when the control program 
executes an Input X'67' instruction in response to the 
interrupt. 

o o o ~.'") 
:"y '" 
" .1" o o 

• CS outbus check occurs. 

When bad parity is detected on the 'CCU Outbus' during 
a cycle steal data transfer, the CA requests a level 1 inter
rupt. Bit 0.0 is returned to the CCU from the 'cs error 
register' when the control program executes an I n-
put X'6E' instruction in response to the interrupt. 

• CS inbus check occurs. 

When the CCU raises 'bad data' to signal that the CCU 
has detected even parity on the 'CCU inbus' during a 
cycle-steal data transfer, the CA requests a level 1 inter
rupt. Bit 0.1 is returned to the CCU from the 'CS error 
register' when the control program executes an I n-
put X'6E' instruction in response to the interrupt. 

• CS address bus check occurs. 

When the CCU raises 'SAR even parity' to signal that the 
CCU has detected incorrect parity (even) on the 'CS 
adbus' during a cycle-data transfer, the CA requests a 
level 1 interrupt. Bit 0.2 is returned to the CCU from the 
'CS error register' when the control program executes an 
Input X'6E' instruction in response to the interrupt. 

• CS address exception occurs. 

When the CCU raises 'address error' without 'SAR even 
parity' to signal that the CCU has received an address 
from a type 4 CA that is beyond the storage capacity of 
the 3705 or that points to a protected area of storage, the 
CA requests a level 1 interrupt. Bit 0.3 is returned to the 
CCU from the 'CS error register' when the control pro
gram executes an Input X'6E' instruction in response to 
the interrupt. 

1'"'''', 
'(y o 

Interface Enabled and Op In 

(Not) Halt I/O 

Channel Bus In Parity Error 

(Not) Prep Busy 

Check Bus In Parity Cond A 

Check Bus In Parity Cond B 

10 Operation 

Initiate Service Cycle 

Req Enab Intf 

(Not) Decode 67 

Type 4 CA Decode 

Sample Output Data 

(Byte 0 or Byte 1 Parity Err> r 
~--~----~------------~ 

Gate Local Store on Inbus 

T3 Time 
A 

(Local Store 0 or 1 Par Err Unclk) 

(Clock 2 and 50 Nsec Clock) 
A 

(Gate LS Thru Drvr Assmb 1 or 2) 

Parity Error EB 
LS Check Lt 

(Set I n Reg Byte O/Byte 1) A FL In 6D EB 

CS Buffer Store Gated 

Sample Updated 

CSAR Gated 

Byte 0 or 1 Parity Error 

Bad Data 
CS Inbus Ck 

FL 
Go CS Internal A 

CS Addr Excep 

Address Error 

SAR Even Parity 

P0105 

o () 

1'/ 

CA ERROR INTERRUPTS H-380 
Cnl Bus 

In Err 

FL 

Inval 
lOOP 

Intt A Bus In Err 

FL CA L 1 Interrupt Req 
OR I------------J 

PF105 

CCU Bus 
Out CK 

A FL 

PF105 

LS Parity 
CK 

FL 

PF105 

Bid Ll 

A FL 

PL103 

Bid L 1 EB Check 

Bid L 1 Interrupts CS 

P0105 

Step CS Byte Counter 

(Not) Op In Repowered 

0, 
\~ JJv' 

{'~ (")\ t""" \., r I 

''( 
- )/ \Ii.. _)I '%../ 

Bid Lvi 1 Interrupt 
OR 

PA102 

CS Rst Init Svc Cy It 

0, ("' t("~·, 
'\...JI '<L ''le . ./ 

~~ .. '>. 

'~ 
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INITIAL SELECTIVE RESET, INITIAL INTERFACE DISCONNECT AND 
SERVICE SELECTIVE RESET-SELECTOR CHANNEL CONTROLS 

The 'gate 60 or reset I F l is to prevent losing a second interrupt 
while the CA4 is handling a previous interrupt. 

During a normal initial select l3 interrupt (not caused by 
selective reset or halt I/O), the 'gate 60 or reset l Fl D ts
reset l which: 

• Prevents either inputting or resetting the 'initial selective 
reset' FL or 'initial interface disconnect' Fl. 

• Prevents the 'service selective reset' F l from being set. 

If selective reset or halt 1/0 occurs during a normal initial 
select l3 interrupt, their respective latch will be set and 
after the original initial select is reset fJ ' the two latches 
can be inputted andlor reset. 

If the initial select l3 interrupt is caused by a selective 
reset or Halt 1/0 D (no initial select L3 interrupt was in 
progress), the two latches can be inputted or reset II . 

The service selective reset can only be set when the CA4 
is transferring data over the channel (initiate service cycle 
active) 1,1. 

(Not) Op Out A 

(Not) Suppr Out A 

(Not) Gate Data to Inbus Repower 

Enable Interface A 

Enable Intf B 

Diag Pwr On or Reset Sw Res 

A 

Op Out A 

System 
Reset 

~--- FL 

PC105 

Reset Sys Rst or NSC OR t-------' 

(Not) Interlock 

Init Sel L3 

Rst Init Sel or POR 

Initial Select 
Sample 
Delay 

~----------~ FL 

PP106 

Initial Select 
Reset Remember 

--------------tt--I----II FL 

PP106 

Suppr Out A 

Opln 
A 

(Not) Op Out A 

Initiate Service Cycle 

A 

o o o o o o o 

Cause Init Sel L3 

Init 
Selective Reset 

Init 
Interface Disconnect 

a 

Interlock 

Selective Reset 

(Not) Blk Set of Svc Sel Rst Lt 

o o o 

Gate 60 
or Reset 

~-.. FL 

D PP106 

o 

Input 60 

o o o o o o o 

,..---------r-'Input Init Seltv Rst Bit 0.2 

A 

Input 60 
To Tag 
Control 

Initial 
Selective 
Reset 

FL 

Rst fnit Sel to 
Tag 

PC105 Cntrl 
Initial 
Interface 
Disconnect 

FL 

PC105 

Halt I/O 

Service 
Select Reset 

Input Init Intf Disc Bit 0.1 

~----------------------------------------~ FL 

Data Svc Reset 

PC105 

INITIAL SELECTIVE RESET, INITIAL INTERFACE DISCONNECT 
AND SERVICE SELECTIVE RESET-SELECTOR CHANNEL CONTROLS H-390 



DISCONNECT IN-SELECTOR CHANNEL 
Disconnect In is gated to the channel interface (A or B) 
when a hardstop condition occurs and the CA4 is actively 
operating with the channel. 

o o o 

Enable I ntf A 

Op In Repowered 

Enable Intf B 

Address In L T 

Command Out A 

(Not) Reset Op In Due to HIO Selr 

Clock 4 

(Not) Op In or Stack Pulse 

o 

PH106 

PS106 

I nterface Enabled 
and Op In 

Interface 
Enabled 
and Op In 

NPL Disconnect In to Intf A 

PH107 PH105 

Hardstop 

NPL Disconnect In to Intf B 

PS105 
PS107 

Proceed Lt 

PC103 

o 10.·' uV 
-'" 

DISCONNECT IN-SELECTOR CHANNEL 

A'. 
r\t" '.~,') 
"\.. .-" 

H-400 

o 



00 000000000000 
INDEX 

000000000000 00000000 

A 
A bus assembler controis 6-100 
A register direct operation, CCU 6-100 
A segment of bridge storage module 7-030 
AA-ACO interfaces C-330 
abort, SDlC B-061, B-520 
ACR instruction 6-150,6-190,6-220 
activating the control panel 1-060,1 c120 
active state, type 2 CA 9-060 
ADAPTER CHECK light 1-020 
add character register instruction 6-150,6-190,6-220 
add halfword register instruction 6-150,6-190, 6-220 
add 0 peration, CC U 6-' 00 
add register immediate instruction 6-150,6-160,6-170 
add register i"struction 6-150, 6-190, 6-220 
address, type 1 CA 

byte transfer 8-100, 8-110, B-300 
ESC 8-000 
NSC 8-000 
storage 7-010 

address assignment, type 1 CA 8-000 
address compare 

ir)terrupt 1-030 
load 1-150 
program stop 1-030 
store 1-150 

ADDRESS COMPARE light 
ADDRESS EXCEPTION light 

1-020 
1-020 

address failures, single bit, multiple address, bridge storage 
address select 

type 2 communication scanner 
type 3 communication scanner 

address substitution 

8-220 
F-090 

type 2 communication scanner 8-220 
type 3 communication scanner F-l00 

ADDRESS/DATA switches 1-100 
addreSSing, bridge storage 7-010 
addressing F ET ~torage 7-220 
addressing failures, multiple bits, multiple addresses bridge 

storage 7-100 
adjusting DC voltage D-230 
adjustments 

bridge storage 7-160 
power supply bridge storage 7-160 
receive equalizer meter-L1 B 5 C-400 

AHR instruction 6-150,6-190,6-220 
AlD references,line set C-160 
allow low priority latch, type 1 communication scanner 
ALU controls 6-100 
and character register instruction 6-150, 6-190, 6-220 
and halfword register instruction 6-150, 6-190, 6-220 
and operation, CCU 6-100 
and register immediate instruction 6-150,6-160,6-170 
and register instruction 6-150. 6-190, 6-220 
AR instruction 6-150,6-190,6-220 
ARI instruction 6-150,6-160,6-170 
arithmetic operations 6-100 
array 

bridge storage 7-030 

F ET storage board 
layout (01 B-A 1) 7-210 

FET storage board 
layout (02B-A 1) 7-211 

asynchronous attention status, type 3 CA G-150 
asynchronous device end, type 3 CA G-130 
attachment buffer address register 

type 2 communication scanner 
level 2 interrupt B-310 
LI 8 identification B-360 
program addressing 8-290 

7-100 

A-050 

auto-answer test 
Emulation Program panel procedures C-430 
IFTs C-560 
NCP or PEP panel procedures C-432 

auto call interface 
LI B 7,9 C-320 
line set 1 E C-220 

auto call interface, type 2 communication scanner 
abandon call and retry B-090, B-150, B-260 
call originate status B-090, B-150, 8-260 
call request B-090, 8-260 
data line occupied B-090, B-150, B-260 
digit present B-090, 8-260 
interrupt remember 8-090, 8-500, 8-510 
power indicator B-090, B-150, B-260 
present next digit B-090, B-150, B-260 

automatic call originate test 

B 

Emulation Program panel procedures C-430 
IFTs C-570 . 
NCP or PEP panel procedures C-432 

B data register 
type 2 communication scanner B-150, 8-260 
type 3 communication scanner F-220, F-530 

B instruction 6-150,6-630,6-640 
B register direct operation, CCU 6-100 
B segment of bridge storage module 7-030 
back panel indicator 

LIB 6 AA and AEQ C-102 
LIB 7 ACO and AEQ C-l03 
LIB B AA C-l04 
LIB 9 ACO C-l05 
LIB 12 'AA -C-l0B 
maintenance procedures C-520, C-530, C-560, C-570 

BAl instruction 6-150,6-560,6-570 
BAlR instruction 6-150,6-190,6-240 
BB instruction 6-150,6-630,6-660 
BCC read, LIB C-030 
BCC write, LI B C-030 
BCl instruction 6-150,6-630,6-640 
BCT instruction 6-150,6-630,6-680 
bid level 2 interrupt, type 1 communication scanner A-060 
bi-directional interrupt signal, line set 12A, 12B C-Ol1 
bisync (see BSC) 
bit clock control, LI B 

ALU flowchart Coosa 
local store C-030 
timings C-030 

bit clock error, type 1 communication scanner A-220 
bit clock select, LI B C-030 
bit control block addresses, type 1 communication scanner A-140 
bit service 

line set lA, lB, lC, 10 C-180 
line set lD, lF, lH, lD C-210 
line set 1 E C-220 
line set 1 G, 1T C-230 
line set 1 GA, 1 T A C-235 
line set 1 J C-242 
line set lK,lS, lU C-244 
line set 1 N C-245 
line set 1 R C-247 A 
linesetlW,lZ C-248 
line set 2A, 3A, 3B, 4A, 4B, 4C C-260 
line set 5A, 5B, 6A C-290 
LIB 7 C-290 
line set 8A, 8B, 9A, 12A, 12B C-310 
line set lOA C-314, C-315 
linesetllA,11B C-31B,C-319 
LI B 7,9 autocall interface C-320 

bit service L2 latch, type 1 communication scanner 
bit service L2 request, type 1 communication scanner 

A-040 
A-040 

board layout 
type 2 communication scanner B-040 
type 3 communication scanner, board E2 F-050 
type 3 communication scanner, board E3 F-060 
3705-11 feature, locations E-030 

bootstrap load 6-961 
bottom diode board in bridge storage, exposing 7-120 
branch and link instruction 6-150,6-560,6-570 
branch and I ink register instruction 6-150,6-190, 6-240 
branch instruction 6-150,6-630,6-640 
branch on bit instruction 6-150,6-630,6-660 
branch on C latch instruction 6-150,6-630,6-640 
branch on count instru,ction 6-150,6-630,6-680 
branch on Z latch instruction 6-150,6-630,6-640 
break,line set 12A, 12B C-300, C-312 
break point/channel write command, type 2 CA 9-400 
break timing chart, 12A, 128 C-311 
bridge storage module, 7-000 
BSC CRC register 6-840 
BSC control character recognition, ty~e 4 CA H-260 
BSC, terminal operation 

type 3 communication scanner F-425 
BSC, type 3 communication scanner 
BSC timeout counter F-630, F-640 

receive F-470 
receive details F-500 
transmit F-400 
transmit details F-420 

8SM 7-000 
buffer address register-CSB, type 2 communication scanner, 

program addressing 8-290 
bu rst length, jumper options 

type 4 CA H-OOO 
bus lines data flow, type 3 CA G-020 

bus terminator assemblies E-OOO, E-020, E-021 
business machine clock C-030 
busy state, type 2 CA 9-060 
byte address 

type 1 CA 8-100 
type 4 CA H-080 

byte address ESC test I/O transfer, type 1 CA 8-190 
byte address/command from ISACR 

type 1 CA 8-070 
type 4 CA H-050 

byte address/status from local store 
type 1 CA 8-150,8-160 
type 4 CA H-010, H-020 

byte count 
type 1 CA 8-270,8-330 
type 2 CA 9-470 

BYTE lights, X, 0, 1 1-010 
BZl instruction 6-150,6-630,6-640 

C 
C LEVEL light 1-020 
cable bus/tag E-OOO, E-020 
cabling, LIB C-110 
cabl ing, type 3 communication scanner F -050, F -060 
Card functions and locations 

CCU 6-000 
F ET storage 7-210 
PDF array F-390 
type 1 CA 8-030 
type 2 CA 9-030 
ty pe 3 CA G-030 
type 4 CA H-030 
type 1 communication scanner A-020 
type 2 communication scanner B-040 
type 3 communication scanner E2 board F-050 

type 3 communication scanner E3 board F-060 
power supply, 3705-1 0-000 
power supply 3705-11 0-300 or 0-500 
3705-1 6-010 
3705-11 6-011 

card layout, CCU data path 6-000 
card positions, LI B 

type 1 C-070 
type 2 C-080 
type 3 C-090 
type 4 C-' 00 
type 5 C-l01 
type 6 C-l02 
type 7 C-l03 
type 8 C-l04 
type 9 C-l05 
type' a C-l06 
type 11 C-l07 
type 12 C-l08 

CAUTIONS 
CCU, when 

changing machine priorities 6-071 
masking program levels 6-071 
performing maintenance 6-000 

control panel 
address compare program stop 1-030 
cc check light 1-060 
clock step procedure 1-160 
control panel test of CCU data path 1-170 
diagnostic control switch 1-110 
diagnostic jumpering 1-200 
display /function select switch 1-040 
enable/disable switch 1-050 
instruction step procedure 1-160 
panel active light 1-060 
program stop light 1-090 
resetting the 3705 1-120 
set.,ddress and display register procedure 1-130 
setti ng up and executing an instruction 1-160 
single addresses test pattern procedure 1-150 
stop push button '1-070 
storage scan 1-140 
store push button 1-070 
stori ng a test pattern 1-140 
storing data in a register 1-130 

diagnostic aids 
CF indicator card 1-201, F-680 

maintenance philosophy 
when replacing cards 0-000 

power supply, when 
performing maintenance procedures 0-030,0-130,0-600 
+6 circu it protector trips 0-130 
removal of SENSE wires 0-140, D-360, 0-550 
removal of terminal board jumpers connected to 

voltage 0-140,0-360,0-550 
removing or reinstalling laminar bus jumpers D-130, 0-360, 0-550 
replacing cards 0-060, 0-600 
scopi ng 'control gate' with respect to the cathode D-190 
substituting cards 0-060, 0-600 
working on voltage sequence problem 0-060, 0-600 
+6V circuit protector trips 0-130 

ROS 
channel checking 2-070,2-110 

storage 
performing maintenance procedures 7-260 
replacing BSM 7-100 

type 1 CA 
address assignment 8-000 
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CAUTIONS (continued) 
type 2 CA 

using CE jumper 9~1 00 
type 4 CA 

disabling a channel H-OOO 
CBS data coupler interface C-330, C~370, C-410B 
CCR instruction 6-150, 6-190, 6-220 
CC check 

bypass hardstop on 1-110 
hardstop on 1-110 
resetti ng a 1-1 20 

CC CHECK light 1-060 
CC check lights, display A 1-010 
CC CH ECK RESET push button 1-060 
CCU data path, control panel test of 1-170,1-190 
CCU, introduction 6-000 
CCU outbus check 

type 1 CA 8-360 
type 4 CA H-380 

CE burst length jumper 
options, type 4 CA H -000 

CE key 1-030 
CE latch card 1-200 
CE usage meter 1-030, 0-240 
central control unit, introduction 6-000, 0-050 
chaining bridge storage modules 7-000 
changing machine priorities 6-071 
changing states, type 3 communication scanner 

PCF F-580 
EPCF F-590, F-600 

channel adapter, introduction 0·050 
channel adapter selection, multiple CA4s H-130 
channel adapter states, type 2 9-061 
channel checking, ROS test 

dual CA 2·110 
N ROS, type 4 CA 2-140 
type 1 or type 4 CA 2-020 
type 2 or type 3 CA 2-070 

channel command, type 2 or type 3 CA 9-000 
channel command rejecting, type 1 CA 8-160 
channel commands, type 1 CA 8-000 
channel control commands 9-311 
channel interface 

disabling a 1·120 
enabling a 1-120 

channel read command, type 2 CA 9-440 
channel read operation with odd byte boundary 9·461 
channel sense command 

type 1 CA 8·160 
type 2 CA 9·320 

channel test I/O command; type 2 CA 9-490 
channel write command, type 2 CA 9·400 
channel write operation with odd byte boundary 9-430 
CHANNEL 1 INTERFACE A ENABLED light 1-050,G"040 
CHANNEL 1 INTERFACE B ENABLED light 1-050,G-040 
CHANNEL 1 INTERFACE ENABLE/DISABLE switch 1-040, G040 
CHANNEL 2 INTERFACE A ENABLED light 1-050, G-040 
CHANNEL 2 INTERFACE B ENABLED light 1-050, G-040 
CHANNEL 2 INTERFACE ENABLE/DISABLE switch 1-050, G-040 
character service cycle, type 4 CA 

sequence chart, outbound data H-200 
sequence chart, inbound data H-270 

character control block vector address, type 2 CS B B-330, B-120 
character service, type 1 communication scanner A-060 
character service L2 latch, type 1 communication scanner A-060 
character service L2 request. type 1 commun ication scanner A-060 
character service pending latch,type 1 communication 

scanner A-230, A-320 
check, type 1 CA 

CCU out bus 8-360 
channel bus-in 8-360 
input/output 8-360 
local store parity 8-360 

check lights 
display A 1-010 
display B 1-020 

turning off the 1-010 
check register, type 2 CS 

CCU outbus check 8-130,8-170 
ICW input register check B-130 
ICW work register check 8-130 
LI 8 select check 8-130 
LI B X 8CC check B-130 
line adr bus check B-130,8-190 
priority register available check 8-130 

check register, type 3 communication scanner 
CCU outbus check F-200 
ICW input register check F-190 
ICW work register check F-190, F-200 
L18 select check F-200 
LI 8 X BCC check F-200 

CHR instruction 6-150,6-200,6-220 
clock, bridge storage 7-080 
clock, business machine C-030 
CLOCK light 1-010 
clock step 1-110,1-160 
CLOCK TIME lights 1-010 
clock times, CCU 6-030 
clocking 

type 2 attachment base 8-050, 8-051 
type 2 communication scanner 8-050, B-051 
type 3 attachment base F-070, F-080 
type 3 or 3HS communication scanner F-070, F-080 

closed diodes in bridge storage 7-120 
command register, type 2 CA 9-020 
command/channel, type 2 CA 9-000 
command/channel test I/O, type 1 CA 8-210,8-220 
communication scanner, introduction 0-050 
compare character register instruction 6-150,6-190,6-220 
compare halfword register instruction 6-150,6-200,6-220 
compare operation, CCU 6-100 
compare register immediate instruction 6-150,6-160,6-170 
compare register instruction 6-150, 6-200,6-220 
component locations, power supply D-OOO 
component locations, 3705-11 power supply 0-300 
configuration 

type 2 communication scanner B-OOO 
type 3 or 3HS communication scanner F-OOO 

configuration chart, LIB and line sets C-OOO 
contingent state, type 3 CA G-120 
continuity check of XY drive lines 7-110 
control characters, type 3 scanner 

decode F-396 
forcing F-395 

control in A 
type 1 communication scanner A-160, A-190 
type 2 communication scanner B-260 
type 3 or 3HS communication scanner F-530 

control in B 
type 1 communication scanner A-190 
type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

control in C 
type 1 communication scanner A-190 
type 2 communication scanner B-260 
type 3 or 3HS communication scanner F-530 

control out A 
type 1 communication scanner A-270 
type 2 communication scanner B-260 
type 3 or 3HS 'communication scanner F-530 

control out 8 
type 2 communication scanner 8-260 
type 3 or 3SH communication scanner F-530 

control panel 
activating the 1-120, 1-060 
introduction 0-050 
layout 1-000 

configurations E-040 

000 o 0000000 o o o o 

control panel (continued) 
procedures 

activate control panel 1-120, 1-060 
clockstep 1-160 
clock step thru IPL phase 2 (load ROS) 1-200 
disabling channel interface 1-120 
display 3705 status 1-120 
display TAR and Op register 1-120 
enabling channel interface 1-120 
execute input or output instruction 1-160 
instruction step 1-160 
IPL 1-120 
IPL phase 2, clock set thru 1-200 
load address compare 1-150 
power off 1-120 
power on 1-120 
request prog. level 3 interrupt 1-120 
reset 3705 1-120 
reset CCU check 1-120 
set address and display register 1-130,6-050,6-052 
set address and display storage 1-130,6-050,6-056 
setting up and executing instruction 1-160 
single address scan 1-150,6-050,6-067 
single address test pattern 1-150,6-050, 6-064 
storage scan 1-140,6-050,6-063 
store address compare 1-150 
storing data in register 1-130,6-050,6-054 
storing data in storage 1-140,6-050,6-057 
storing test pattern in storage 1-140,1-170,6-050,6-060 
test of CCU data path 1-170 th rough 1-190 
type 3 CA G-040 

control register data/status 
type 1 CA 8-020 
type 4 CA H-020 

control register initial selection 
type 1 CA 8-020 
type 4 CA H-020 

control register, PDF array/status register, type ,3 communication 
scanner F-490 

control word fetch timing, type 2 CA 9-520 
control word fetch/cycle steal, type 2 CA 9-340 
control word/cycle steal, type 2 CA 9-270 
core, bridge storage defective 7 -100 
CR instruction 6-150,6-200,6-220 
CRC generation 6-840 
CRI instruction 6-150,6-160,6-170 
cross hi to 10 operation, CCU 6-100 
cross 10 to hi operation, CCU 6-100 
CS CYCLE light 1-010 
CSl cycle 6-060 
CSl time 6-061 
CS2 cycle 6-060 
CS2 time 6-061 
current sources, bridge storage 7-020 
customer usage meter 1-030 
cycle steal 

address update, type 2 CA 9-340,9-470 
control word, type 2 CA 9-270 
control word format, type 2 CA 9-270 
data fetch, type 2 CA 9-450 
data flow, type 3 or 3HS scanner F-355 
datastore, type 2 CA 9-370,9-410 
in CA2, CA3, CA4, or type 3 or 3HS scanner 6-120 
out CA2, CA3, CA4, or type 3 or 3HS scanner 6-140 
rate, type 2 CA 9-000 
1 cycle 6-060 
2 cycle 6-060 

cycle steal/control word fetch, type 2 CA 9-340,9-410,9-450 
cycle steal, type 3 or 3HS communication scanner 

bad data F-200 
check register F-200 
data flow F -355 
ICW control and count fields F-120, F-121 
introduction F-010 
receive operation F-450 
receive timing chart F-460 
summary of CS/PDF pointer use F-390 

INDEX X-2 

cycle steal, type 3 or 3HS communication scanner (continued) 
sync for scoping F-690 
transmit, CS and PDF pointer sequence F-380 
transmit timing chart F-370 
transmit operation F-360 

cycle steal operation, type 4 CA 
CA to channel data transfer H-360 
inbound data transfer H-340, H-350, H-370 
inbound sequence chart H-360 
outbound data transfer H-300, H-310 
outbound sequence chart H-330 

CYCLE TIME light 1-010 
cycle utilization counter register (CUCR) 

diagram of 6-832 
input X'7 A' instruction 6-930 
output X'7 A' instruction 6-831 

cycles 

D 

CCU 6-061 
CCU machine 
CCU priorities 

6-050 
6-070 

data fetch/cycle steal, type 2 CA 9-450 
data flow 

bits 6-000 
bridge storage 7-000 
central control unit 6-020 
FET storage 7-220 
IPL 6-970 
LIB C-020 
modern 

auto-answer C-360 
comprehensive C-420A 
receive C-390 
transmit C-380 

type 1 communication scanner A-Ol0 
type 2 attachment base, type 2 communication 

scanner B-020, B-030 
type 2 attachment base, type 3 or 3HS communication scanner F-020 
type 2 communication scanner B-020 

level 2 interrupt 8-300 
program addressing B-280 
scan addressing B-220 

type 3 CA 
bus lines G-020 
tag lines G-Ol0 

type 3 or 3HS communication scanner F-030 
BSC receive F-480 
BSC transmit F-41 0 
cycle steal F-355 
description F-040 
scan address using high speed select F-090 
SDLC receive F-520 
SDLC transmit F-440 

type 4 CA H-010 
3705 0-060 
3705-11 0-071 

data in/out LIB to scanner, type 3 or 3HS communication scanner F-530 
scanner B-260 

data in/out L18 to scanner, type 3 communication scanner F-530 
data latch in bridge storage 7-030 
data operation controls 6-100 
data path, control panel test of 1-170 th rough 1-190 
data transfer read timing, type 2 CA 9-540 
data transfer write timing, type 2 CA 9-530 
DC common connection to frame ground D-230 
OC voltage distribution, power supply 0-140 
DC voltage distribution, 3705-11 power supply D-440 
DC voltage measurement D-230 
decision block path interpretation, power-on procedure D-060, D-360 
decoding, instruction 6-150 
destructive readout in bridge storage 7-030 
determining when an interrupt can occur 6-080 
diagnostic aids 

CE indicator latch card 1-201 
scope points and jumpering capabilities 1-200 
test blocks 1-300 

diagnostic approach flowchart 0-010 
modern (see maintenance procedures) C-440 
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diagnostic bit service latch, type 1 communication scanner A-300 
DIAGNOSTIC CONTROL switch 1-110 
diagnostic wrap, type 2 communication scanner 8-511 
diagnostic wrap mode 

type 1 communication scanner A-340 
type 2 communication scanner 

8 data register B-150 
force line interface latches 8-150 
test data latch B-270 

type 3 or 3HS communication scanner 
B data register F-220 
diagnostic mode 0 -F-700 
force line interface latches F-210 
test data latch F-540 
wrap F-710 

diagnostic wrap state, type 2 CA 9-060 
dial bit service 

type 2 communication scanner 8-260 
type 3 or 3HS communication scanner F-530 

differences, type 1 CA and type 4 CA H-OOO 
differences, type 2 CA and type 3 CA G-OOO 
diode 

locating an open or closed 7-120 
replacing an open 7-120 

disable all LI 8s 
type 2 communication scanner B-170 
type 3 or 3HS communication scanner F-270 

disable interface 
type 2 communication scanner B-260, B-270 
type 3 or 3HS communication scanner F-530, F-540 

disable zero-insert control type 2 communication scanner 8-061 
disable zero-insert remembrance-SCF 5 type 2 communication 

scanner B-061 
disabled state type 3 CA G-OOO 
disabling a channel interface 1-120,G-040 
display A 1-010 
display B 1-020 
display register 

type 2 communication scanner B-150 
type 3 or 3HS communication scanner F-220 

display register CSl maintenance cycle 1-040,6-056 
display register procedure 1-130,6-052 
display request 

type 2 communication scanner B-150 
type 3 or 3HS communication scanner F-220 

display storage CSl maintenance cycle 1-040 
display storage procedure 1-130 
DISPLAY/FUNCTION SELECT switch 1-040 
displaying 

checks 1-120 
display and record TAR first 1-040 
OP register 1-120,1-040 
register 1-130, 1-040 
status 1-120 
storage 1-1 30, 1-040 
TAR 1-120,1-040 
TAR and the OP register 1-120 
temporary address register (TAR) 1-120,1-040 
3705 status 1-120 

drive line shorts 7·100 
drive lines, continuity check 7-110 
drivers, bridge storage 7-020 

E 
EB mode, type 4 CA H-OOO 
Emulation Program, modem panel procedures C-420B 
enable channel interface, type 1 CA 8-140 
enable/disable LIB, type 1 communication scanner A-310 
ENABLE/ DISABLE switches 1-050, G-040 
enable or disable type 3 CA interface G-070 
ENABLE/OISABLE, PANEL switch 1-030 
enabling a channel interface 1-120,' G-040 
Pond of number character, dial C-330, C-341 
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ENTERED INTERRUPT LEVEL lights 1-020 
EPCF, changing states F-590, F-600 
equalization procedure, Ll8 type 5 C-410A 
error 

CCU 
byte X error 
byte 0 error 
byte 1 error 
clock error 

6-980 
6-980 
6-980 

6-981 
Indata parity error 6-980 
Interrupts, type 4 CA H-380 
Op reg parity error 6-980 
prog lev 1 prog check 6-981 
SAR parity error 6-980 
SOR parity error 6-980 

LI B, BCC local store parity C-120 
LI 8 address C-l 20 
type 2 CA 

CCU inbus check 9-500 
CCU outbus check 9-500 
channel bus-out check 9-500 
CWAR data buffer check 9-500 
cycle steal address check 9-500 
interface A channel bus-in check 9-500 
interface 8 channel bus-in check 9-500 
interrupt 9-500 
invalid control word format 9-500 
invalid CWAR 9-500 

error analysis procedure in ROS test 
dual CA 2-080 
N ROS, type 4 CA 2-140 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

error detection, maintenance philosophy of 0-000 
error isolation tools 0-000 
error recording 

emulation log out 0-000 
maintenance philosophy of 0-000 

error recovery procedures, maintenance philosophy of 0-000 
error reset, type 1 communication scanner 

bit overrun A-300 
deedback check A-300 
level 1 checks A-300 

ESC test I/O initial selection L3 interrupt, type 1 CA 8-230 
exceeding maximum storage 1-020 
exclusive-or character register instruction 6-150,6-200,6-220 
exclusive-or halfword register instruction 6-150,6-200,6-220 
exclusive-or operation, CCU 6-100 
exclusive-or register immediate instruction 6-150,6-160,6-170 
exclusive-or register instruction 6-150,6-200, 6-220 
executing instruction from the control panel 1-160 
exit instruction 6-150,6-700,6-750 
extended bLiffer mode, type 4 CA H-OOO 

control register H-130, H-140 
data buffer H-150, H-160 
sequence charts H-200, H-220, H-240, H-270, H-290 

extended ICW controls F-121 
extended PCF F-121 

F 
fault indicators, power supply 

LEO positions 0-020 
thermistor D-020 
3705-1 0-020 
3705-11 0-320.0-520 

fault location, bridge storage 7-100 
feedback check, type 1 communication scanner, Output 

X'41' A-240 
feedback error. type 2 communication scanner 

LCD field B-070 
LI B interface B-260 

feedback error, type 3 communication scanner 
LCD field F-130 
LI B interface F~530 

ferrite core storage unit 7-000 
F ET storage 7 -200 
FET storage address error procedure 7-290 
field replaceable unit, replacing a 0-010 

flag, SDLC B-520 
flag chain, type 2 CA 9-280 
flag detect predicted position, SDLC B.-530 
flag detection-SCF 5 type 2 communication scanner 8-061 
flag zero count override, type 2 CA 9-280 
flowchart, LIB, BCC ALU C-050 
flowchart, power-3705-11 with mod power 0-500 
force bit service request, type 1 communication scanner A-330 
format/cycle steal control word, type 2 CA 9-270 
frame around connection to nc common 0-230 or 0-580 

G 
gate and selection system for bridge storage 7-020 
gate character service count, type 1 communication 

scanner A-060 
gate locations, power supply 0-000, 0-300 or 0-500 
gated timeout generation F-620 
general register selection controls 6-110 through 6-112 

H 
hard stop latch 

resets 1 -080 
sets 1-080 

HARO STOP light 1-080 
hardware, allowable combinations E-040 
high priority interface, type 1 communication scanner A-050 

I CYCLE light 1-010 
IC instruction 6-150,6-270,6-290 
ICT instruction 6-150,6-470,6-480 
ICW, data flow for test mode F-170 
ICW, set/reset bits 13.0, 13.1, 13.6 and 13.7 

type 3 or 3HS communication scanner F-570 
ICW, sync for scoping F-680 
ICW, type 3 or 3HS scanner 

set bits 0.1-0.5 F-610 
set bit 4.5 F-620 
setbit5.5 F-700 

identify L 1 interrupt 
type 2 communication scanner 8-130 
type 3 or 3HS communication scanner F-200 

idle state (see wait state) 
inbou nd data transfer, type 1 CA 8-250 

data/status L3 interrupt 8-270 
ending data/status L3 interrupt 8-280 
initial selection L3 interrupt 8-250 

inbound data transfer, cycle steal mode, type 4 CA H-350 
initial selection L3 interrupt H-350, H-370 
sequence chart H-360 

inbound data transfer, EB mode, type 4 CA H-250 
BSC control character recognition H-260 
data/status L3 interrupt H-250 
ending data/status L3 interrupt H-280 
initial selection L3 interrupt H-250 
sequence charts H-270, H-290 

inbound data transfer ending, type 1 CA 8-280 
increment scanner, type 1 communication scanner A-030 
INOATA light 1-010 
indicator light data flow, power supply 0-210 or 0-570 
indicator latch card 1-201, F-680 
indicator lights charts and procedures, power supply 0-220 or 0-575 
inhibit/sense in bridge storage 7-030 
inhibit/sense scoping procedures 7-050 
initial program load, type 1 CA 8-140 
initial selection, type 2 CA 9-290,9-310 
initial selection status 

type 1 CA 8-020 
type 4 CA H-020 

initial selection timing, type 2 CA 9-510 
initial selective reset, CA4, selector channel H-390 
initial status, type 2 CA 9-310 
initialization 

type 2 communication scanner B-OOO 
type 3 or 3HS communication scanner F-OOO 

00000000 

initialized state, type 2 CA 9-080 
IN/OUT CHECK light 1-020 
input instruction 

data flow 6-710 
description 6-700 
executing from the control panel 1-160 

input instructions 
central control unit 6-770 

Input X'OO' to X'1 F' 6-770 
Input X'70' 6-770 
Input X'71' 6-780 
Input X'72' 6-790 
Input X'73' 6-800 
InputX'74' 6-800 
Input X'76' 6-810 
Input X'77' 6-820 
Input X'79' 6-830 

Input X'7A' 6-831 

Input X'7B' 6-840 
Input X'7C' 6-840 
Input X'7D' 6-841 
Input X'7E' 6-850 
Input X'7F' 6-860 

type 1 channel adapter 
Input X'60' 8-070 
InputX'61' 8-070 
Input X'62' 8-070 
Input X'63' 8-100 
InputX'64' 8-110 
InputX'65' 8-110 
Input X'66' 8-120 
Input X'67' 8-130 

type 1 communication scanner A-130 
Input X'41' A-140 
Input X'42' A-150 
Input X'43' A-180 
Input X'44' A-210 

type 2 channel adapter 
Input X'50' 9-110 
Input X'51' 9-120 
InputX'52' 9-120 
Input X'53' 9-150 
Input X'54' 9-160 
Input X'55' 9-180 
Input X'56' 9-200 
Input X'58' 9-220 
Input X'5A' 9-240 
Input X'58' 9-250 
Input X'5C' 9-260 

type 2 Communication Scanner 8-110 
Input X'40' 8-120 
Input X'43' 8-130 
Input X'44', X'45', X '47' B-140 
Input X'46' B-150 

type 3 channel adapter 
Input X'5C' G-060 

type 3 or 3HS communication scanner 
Input F-120, F-121 
Input X'40' F-180 
Input X'41', X'42' F-190 
Input X'43' F-200 
Input X'44', X'45', X'47' F-210 
Input X'46' F-220 
Input X'48', X'49', X'4A' F-230 
Input X'4B', X'4C', X'4E', X'4F' F-240 

type 4 channel adapter 
Input X'60' H-050 
Input X'61' H--050 
Input X'62' H-070 
Input X'63' H-080 
Input X'64' H-090 

. input X'65' H-090 
Input X'66' H-l00 
Input X'67' H-ll0 
Input X'6C' H-130 
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InputX'6D' H-150 
Input X'6E' H-170 
Input X'6F' H-180 

inpu t register 
type 2 communication scanner 8-140 
type 3 or 3HS communication scanner F-210, F-230, F-240 

input register addresses 6-151 
Input X'71', executing when turning the ADDRESS/DATA 

swi tches 1-100 
input(output instruction decode, type 1 communication 

scanner A-130 
input/output instructions 

type 1 CA 8-060 
type2CA 9-100 
type 4 CA H-040 

insert character and count instruction 6-150,6-470,6-480 
insert character instruction 6-150,6-270,6-290 
instantaneous allegiance state G-090 
instruction, executing from the control panel 1-160 
instruction decode, type 2 CA 9-100 
instruction decode restrictions, type 2 CA 9-100 
instruction decoding 6-150 
instruction step 1-160,1-030 
instruction testing in ROS test 

dual CA 2-080 
N ROS,type4CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

instruction 1 cycle 6-060 
instruction 2 cycle 6-060 
instruction 3 cycle 6-060 
instructions 6-150 
instructions tested in ROS test 

dual CA 2-080 
N ROS,type4CA 2-120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

integrated modem, panel procedures C-4208-C-432 
integrated modem with break C-312 
integrated modem wrap, type 2 CS 8-512 
interface address, type 2 Communication scanner B-280, B290 

input X'40' B-120 
level 2 interrupt 8-320, 8-330 
program addressing B-280, 8-290 

interface address, type 3 or 3HS communication scanner 
input X'40' F-180 

Interface control word 
type 2 communication scanner 8-060 

LCD field B-062 
local store-program addressing B-290 
local store-scan addressing 8-230 
PCF B-080 
secondary control field 8-061 
SDF 8-070 
work reoister 8-220 

type 2 communication scanner access by I/O inst 8-100 
type 3 or 3HS communica.tion scanner F-120, F-121 

LCD field F-130 
PCF F-140 
EPCF F-140 
Byte 15 (8SC status) F-150 
Byte 15 (SLDC status) F-160 
8yte 17 (extended ICW controls) F-121 

INTERFACE ENABLED light 1-050 
interface string, LIB C-110· 
intermittent bridge storage failures 7-130, 7-150 
intermittent FET storage address errors, procedure 7-290 
interrupt go, type 2 communication scanner 

8SC receive B-420 
BSC transmit B-4l0 
conditions that cause 8-310 
S-S receive 8-490 
S-S transmit 8-480 

interrupt levell, type 3 or 3HS communication scanner 
interrupt levle 2, type 3 or 3HS communication scanner 
interrrpt initial selection, type 2 CA 9-330 
INTERRUPT push button 1-080 
interrupt request, type 1 CA 

data/status L3 8-190 

F-650, F-66-, F-671 
F-550 

initial selection 8-230 
program requested L3 8-140 

interrupt request levell, type 1 CA 8-360 
interrupt requests assigned to program levels 6-081 
intp.rrupts 6-080,6-090 
introduction 

control panel 0-050 
cycle steal operation type 4 CA H-300, H-340 
type 1 CA 8-000 
type 2 CA 9-000 
type 3 CA G -000 
type 4 CA H -000 
type 1 communication scanner A-DOO 
type 2 communication scanner 8-000 
type 3 or 3HS communication scanner F-OOO 
3705 0-050 

invalid channel commands 9-311 
INVALID Op light 1-020 
I/O check detection, type 2 communication scanner, program 

add ressing 8-290 
I/O gate interface connectors, L18 

type 1 communication scanner C-130 
type 2 communication scanners 1 and 2 C-140 
type 2 communication scanners 3 and 4 C-150 

IPL 
bootstrap load 6-961 
initialization 6-960 
phase 1 6-960 
phase 1 and 2 timing 6-963 
phase 1 and 2 timing, FET storage 6-964 
phase 2 6-961 
phase 3 6-965 
source switch 1-000, E-040, .H-OOO 

I PL data flow 6-970 
IPL PHASE lights 1-020 
IPL phase 1 and 2 timings 

bridge storage 6-963 
FET storage 6-964 

IPL phase 2, clock step thru 1-200 
IPL procedure 1-120 
11 cycle 6-060 
11 time 6-061 
12 cycle 6-060 
12 time 6-061 
13 cycle 6-060 
1 3 time 6-061 

J 
jumpering 

L 

CCU 1-200 
CE burst length, type 4 CA H-OOO 
test blocks 1-300 
clock step thru IPL phase 2 1-200 

L instruction 6-150,6-270,6,390 
LA instruction 6-150,6-560,6-600 
LAMP TEST push button 1-060 
lamp test 1-160 
last line state, generation F-620 
latches, type 1 communication scanner 

allow low priority A-050 
bit overrun A-300 
bit service L2 A-040 
character service L2 A-060 
character service pending A-230 
diagnostic bit service A-300 
disable LI 8 A-310 
feedback check A-240 
mode override A-230 
output 47 A-330 
override remember A-230 
scanner enable A-310 
test data A-350 

LCD field 
type 2 communication scanner B-062 
type 3 or 3HS communication scanner F-130 

[) 0 000 o 00 000000 o o o 

LCOR instruction 6-150,6-200,6-220 
LCR instruction 6-150,6-200,6-220 
LED fault inrlicators 0-320, 0-520 
level 1 interrupt, type 2 communication scanner 

set by check register 8-130 
set by output X'43' 8-170 

level 1 interrupt, type 3 or 3HS communication scanner 
set by check register F-200 
set by output X'43' F-270 
second level diagrams F-650, F-660, F-670 
level 1 interrupt request, type 1 CA 8-360 
level 1 interrupt state, type 2 CA 9-060 
level 2 interrupt, type 2 communication scanner 

data flow 8-300 
examples 8-360 
interrupt go 8-310 
priority registers 8-320 
timing sequence 8-340 

level 2 interrupt, type 3 or 3HS communication scanner F-550, F-560 
level 2 interrupt pending, type 2 communication 

scanner B-310, 8-210 
level 3 interrupt state, type 2 CA 9-060 

LH instruction 6-150,6-270,6-290 
LHOR instruction 6-150,6-200,6-220 
LHR instruction 6-150,6-200,6-220 
LIB interface, type 2 communication scanner 

bit service request B-150, B-260 
clear to send 8-150, 8-260 
control in A, 8, C B-260 
control out A, B 8-260 
data set ready 8-150, 8-260 
echo check 8-260 
input X'46' 8-150 
receive data buffer 8-150, B-260 
receive data space B-260 
request to send B-260 
ring indicator 8-150, 8-260 
send data buffer 8-260 
transmit mode 8-260 

L18 interface, type 3 or 3HS communication scanner 
bit service request F-220, F-530 
clear to send F-220, F-530 
control in A, B, C F-530 
control out A, 8 F-530 
data set ready F-220, F-530 
input X'46' F-220 
receive data buffer F-220, F-530 
request to send F -530 
ring indicator F-220, F-530 
send data buffer F-530 
transmit mode F-530 

LIB select 
type 2 communication scanner 8-220 
type 3 or 3HS communication scanner F-100 

LIB to communication scanner interface C-020 
LIB to line interface C-020 
Ll8 type 1, line sets lA, 18, lC, 1D, lE, IF, lG, lGA, lH, 

I lJ, 1 K C-002 
LIB type 1,Iine sets lN, lR, lS, IT, lTA, lU, lW, lZ C-Ol0 
Ll8 type 2, line set 2A C-OlO 
LIB type 3, line sets 3A, 38 C-Ol0 
L18 type 4, line sets 4A, 48, 4C C-Ol0 
Ll8 type 5, line sets 5A, 58 C-OlO 
Ll8 type 6, line set 6A C-010 
LIB type 7 C-Ol0 
LIB type 8, line set 8A, 88 C-OlO 
Ll8 type 9, line set 9A C-Ol0 
LIB type 10, line set lOA C-Ol0 
LIB type 11, line set l1A, 118 C-011 
LIB type 12, line set 12A, 128 C-Ol1 
lights 

o 

display A 1-010 
display 8 1-020 
control panel 1-050,1-060,1-080,1-090 
control panel, type 3 CA G-040 

00 o 000 o 
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I ine address bus 
type 2 communication scanner 

level 2 interrupt 8-320 
program addressing B-280 
scan addressing 8-220,8-230 

type 3 or 3HS communication scanner 
scan addressing F-D90, F-100 

line address hardware positions 
LI B type 1 C-070 
LI B type 2 C-D80 
LI B type 3 C-090 
Ll8 type 4 C-100 
LIB type 5 C-l01 
LIB type 6 C-102 
LIB type 7 C-l03 
LI B type 8 C-104 
LIB type 9 C-l05 
LI B type 10 C-l 06 
LIB type 11 C-l07 
Ll8 type 12 C-108 

line connection continuity, modems C-4108 
line interface 

line set 1A,.1 B, 1 C, 1 D C-170 
line set lD, IF, 1H, 10 C-200 
line set 1 E C-220 
line set 1G, lT C-230 
linesetlGA,lTA C-235 
line set lJ C-241 
line set 1 K, 1 S, 1 U C-243 
fine set 1 N C-245 
line set 1 R C-247 A 
line set 1 W, 1 Z C-248 
line set 2A, 3A, 38, 4A, 48, 4C C-250 
line set 5A, 58, 6A C-280 
LIB 7 C-280 
line set 8A, 88, 9A, 12A, 128 C-300 
line. set lOA C-314 
linesetl1A,11B C-318 
LIB 7,9 autocall interface C-320 

line interface bases, introduction 0-050 
line scoping procedure C-400 
I ine set 

ALD references C-l60 
general data flow C-160 
page references C-160 

line set lA, lB, lC, 10 C-170 
bit service C-180 
line interface C-170 

INDEX 

local attachment interface, lC and 1 D only C-190 
receive C-180 
strobe C-170 
transmit C-180 

line set lD, IF, lH C-200 
bit service C-210 
line interface C-200 
local attachment interface, 10 and 1 F only C-190 
rece ive C-210 
strobe C-200 
transmit C-210 
SNA and non-SNA terminals . C-190 

line set 1 E C-220 
bit service C-220 

line set lG, lT C-230 
bit service C-231 
line interface C-230 
receive C-231 
strobe C-230 
transmit C-231 

line set lGA, tTA 
bit service C-235 
line interface C-235 
receive C-236 
strobe C-235 
transmit C-236 

o o o o o o 
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line set lJ 
bit service C-242 
line interface C-241 
receive C-242 
strobe C-241 
transmit C-242 

line set lK, lS, lU 
bit service C-244 
line interface C-243 
receive C-244 
strobe C-243 
transmit C-244 

line set 1 N 
bit service C-246 
line interface C-245 
receive C-246 
strobe C-245 
transmit C-246 

line set 1 R 
bit service C-247B 
line interface C-247A 
receive C-247C 
strobe C-247 A 
transmit C-247B 

line set lW, lZ 
bit service" C-249 
line interface C-248 
receive C-249 
strobe C-248 
transm it C-249 

line set 2A, 3A, 3B, 4A, 4B, 4C C-250 
bit service C-260 
line interface C-250 
receive C-260 
strobe C-250 
transmit C-260 

line set 5A, 5B, 6A and LIB 7 
bit service C-290 
line interface C-280 
receive C-290 
strobe C-280 
transmit C-290 

line set 8A, 8B, 9A, 12A, 12B 
bitservice C-310 
line interface C-300 
receive C-310 
strobe C-300 
transmit C-310 

line set lOA 
bit service C-314, C-315 
line interface C-314, C-315 
rece ive C-315 
strobe C-314, C-315 
transmit C-314 

line set l1A, l1B 
bit service C-318, C-319 
line interface C-318, C-319 
receive C-319 
strobe C-318, C-319 
transmit C-318 

LIB type 7,9 autocall interface 
bit service C-320 
line interface C-320 

line sets, introduction 0-050 
load address compare operation 1-150 

000 

load address instruction 6-150,6-560,6-600 
load character with offset register instruction 6-150,6-200,6-220 
load compare 1-060 
load halfword instruction 6-150,6-270,6-290 
load halfword.register instruction "6-150,6-200,6-220 
load halfword with offset register instruction 6-150,6-200,6-220 
load instructi on 6-150, 6-270, 6-390 
LOAD light 1-090 
LOAD pushbutton 1-090 

MHMMf!IM!Hf ..... MMN'M'lMWfweiM .. f·!Willld'ft'!!i#f" ... 'i"fl!!ftW'·f tell'''''"·' 

000000 000000000000 000000 00 

load register immediate instruction 6-150,6-160,6-170 
load register instruction 6-150,6-210,6-220 
load wi th offset register instruction 6-150, 6-210, 6-220 
LOAD/STOR E ADDRESS COMPARE switch 1-060 
local attachment interface, line set 1 C, 1 D C-190 
local attachment interface, line set 1 F, 1 D C-190 
local attachment interface, SNA terminals C-190 
local store check, type 1 CA 8-360 
local store register controls 6-110 - 6-112 -
location of logic pages by volume Voll-\':;;, VoI2-VIII; VoI3-VII 
locations, bridge storage 7-090 
locations, F ET storage 7-200 
locations, 3705 feature board E-030 

locations, 3705-1 physical E-OOO 
locations, 3705-11 phvsical E-020, E-021 
locations, 3705-1 power supply D-OOO 
locations, power suppl" 3705-11 

OXD gate with more than three cards 0-300,0-301 
OXD gate with only two or three cards 0-500, 0-505 

logic pages by volume Voll-X; VoI2-VIII; Vo13-Vlli 
logic voltage levels 0-230 
long term allegiance state G-l10 
LOR instruction 6-J50, 6-210, 6-220 
low priority interface, type 1 communication scanner A-050 
low priority scan counter, type 1 communication scanner A-050 
LR instruction 6-150,6-210,6-220 
LRI instruction 6-150,6-160,6-170 

M 
machine cycles 6-051 
machine cycles, CCU 6-050 
maintenance charts"and procedures, power supply 

+20V, -6V regulator D-l00 
+6V up D-070 
contactors on D-090 
EPO and +24V D-120 
isoiate to voltage and SCR D-l10 
isolation to a frame D-060 
removal of shorts D-130 
3705-11 0-600 
-4V, +12V, -12V up D-080 

maintenance analysis procedures (MAPs) 3705-11 
frame isolation, basic wlo mod pwr 0·600 
frame isolation, basic with mod pwr 0-602 
prob. isolation, basic wlo mod pwr 0·605 
prob. isolation, frame wlo mod pwr 0·610 
prob. isolation, basic frame with mod pwr 0-620 
prob. isolation, exp frame with mod pwr 0-630 
-4 V undervoltage prob_ with mod pwr 0-640 
+3.4V undervoltage prob with mod pwr 0-645 
+8.5V undervoltage prob with mod pwr D-650 
+6V undervoltage prob with mod pwr 0-655 
·12V undervoltage prob with mod pwr 0-660 
+12V undervoltage prob with mod pwr 0-665 
overvoltage prob with mod pwr 0-670 

maintenance cycle 
display register CSl 1-040 
display storage CS 1 1-040 
store register CS 1 1-040 
store storage CS 1 1-040 

maintenance philosophy 0-000 
mai ntenance procedures 

intermittent F ET storage address errors 7-290 
LI Bs 5, 6, 7 modems C-440 

transmit test C-470 
carrier detect test C-490 
receive test C-500 
receive equalizer test C-520 
AEQ test C-520 
line side diagnostics C-540 
AA fault location C-570 
ACO fault location C-570 

LIB 8,9,10,12 modems C-580 
AA fault location C-560 
ACO fault location C-570 

maintenance, scoping procedures 
type 3 scanner F-680, F-690 

MAPs, 3705-11 power 0-599 

masking program levels 6-071 
maximum storage, exceeding (see ADDRESS EXCEPTION light) 
measurement, dc voltage 

OXD gate with more than three cards 
OXD gate with only two or three cards 

memory (see storage) 
meter 

CE usage 1-030 
customer usage 1 -030 

D·230 
0-580 

LIB 5 receive equalizer C-410A, C-420A, C-101 
mode and line priority store, type 1 communication scanner A-170 
mode bit override, type 1 communication scanner A-230 
mode override latch, type 1 communication scanner A-230 
mode register, type 2 CA 9-020 
mode select bits, type 1 communication scanner 

input instructions A-150, A-170 
output instructions A-250 

MODE SELECT switch 1-030 
mode selection, type 1 CA 8-000,8-170 
mode/EB, type 4 CA H-OOO 
mode/ESC, type 1 CA 8-170 
mode/NSC, type 1 CA 8-170 
modem check 

type 2 communication scanner, switched network B-460 
type 2 communication scanner 

input X'44'. 8-140 
output X'44' B-180 

type 3 or 3HS communication scanner 
input X'44' B·210 
output X'44' B-LSO 

modem self test B-512 
modem wrap for LlBs 5,6, and 7, type 2 communication 

scanner B-512 
modem wrap, LlBs 8, 9,12 C-310 
modem wrap test for LlBs 8, 9,12 B-513 
modification, type 2 communication scanner 

address substitution B-230 
counter register B-360 
upper scan limit B-230 

modification, type 3 or 3HS communication scanner 
address substitution F-100, F-l01 
upper scan limit F-100, F-l0l 

MST-l CE indicator latch card 1-201 
multiple bit, multiple address bridge storage failures 7-100 
multiple CA4, auto selection H-130 

N 
N ROS test 2-120 
NCP or PEP, modem panel procedures C-431 
NCR instruction 6-150,6-190,6-220 
neutral state, type 3 CA G-OOO 
NHR instruction 6-150,6-190,6-220 
NR instruction 6-150,6-190,6-220 
NRI instruction 6-150,6-160,6-170 
NRZI mode, SOLC B-530 
NSC status byte register 

o 

type 1 CA 8-020 
type 4 CA H-020 

OCR instruction 6-150,6-210,6-220 
OHR instruction 6-150,6-210,6-220 
ones counter SDLC F-630, F-640 
Op REG light 1-010 
Op register, displaying the 1-120,1-040 
open diodes in bridge storage 7-120 
operation 

automatic call originate C-350 
auto-answer C-360 
binary synchronous terminal B-370 
bit clock control sequence C-040 
BSC sequence chart-switched B-390 
dial flowchart B-510 
dial sequence chart B-500 

read single byte, type 2 CA 9-461 
start-stop C-040 
start-stop sequence chart-switched B-390 
synchronous (business machine clocking) C-040 
synchronous (modem clocking) C-060 

write odd byte, type 2 CA 9-430 
1050 type terminal B-430 
2741 type terminal B-450 

operations, ari th metic 6-100 
or character register instruction 6-150,6-210,6-220 
or halfword register instruction 6-150,6-210,6-220 
OR instruction 6-210,6-220 
or operation, CCU 6-100 
or register immediate instruction 6-150,6-160,6-170 
or register instruction 6-150,6-210,6-220 
ORI instruction 6-150,6-160,6-170 
oscillators, business machine C-040 
outbound data transfer, type 1 CA 8-130 

data/status L3 interrupt 8-330 
endi ng data/status L3 Interrupt· 8-340 
initial selection L3 interrupt 8-250 

outbound data transfers, EB mode type 4 CA H-190 
automatic CA4 selection by priority H-230 
CA to channel data transfer H-210 
data/status L3 interrupt H-240 
ending data/status L3 interrupt H-240 
(See also type 1 CA 8-340) 
initial selection L3 interrupt multiple type 4 CAs H-190 
sequence charts H-200, H-220, H-240 

outbound date transfers, cycle steal mode, type 4 CA H-300 
CA to channel data transfer H-320 
initial selection L3 interrupt H-310 
sequence chart H-330 

outbound data transfer ending, type 1 CA 8-340 
output instruction 6-700,6-730 

executing from the control panel 1-160 

output instructions 
central control unit 6-870 

Output X'OO' to X'1 F' 6-870 
Output X'70' 6-870 
Output X'71' 6-870 
Output X'72' 6-870 
Output X'73' 6-880,6,891 
Output X'77' 6-900 
Output X'78' 6-920 
Output X'79' 6-930 
Output X'7 A' 6-930 
Output X'7C' 6-940 
Output X'7D' 6-940 
Output X'7E' 6-940 
Output X'7F' 6-950 

type 1 channel adapter 
Output X'62' 8-080 
Output X'63' 8-100 
Output X'64' 8-110 
Output X'65' 8-110 
Output X'fi6' 8-120 
Output X'67' 8-130 

type 2 channel adapter 
Output X'50' 9-110 
Output X'51' 9-120 
Output X'53' 9-140 
Output X'54' 9-160 
Output X'55' 9-180 
Output X'56' 9-180 
Output X'57' 9-210 
Output X'58' 9-220 
Output X'59' 9-230 
Output X'5A' 9-240 
Output X'5B' 9-250 
Output X'5C' 9-260 

INDEX X-5 
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type 3 channel adapter 
Output X'59' G-050 

type 4 channel adapter 
Output X'62' H=060 
Output X'63' H-080 
Output X'64' H-090 
Output X'65' H-090 
Output X'66' H- 100 
Output X'67' H-120 
Output X'6C' H-140 
Output X'60' H-160 
Output X'6E' H-170 
Output X'6F' H-1BO 

type 1 communication scanner 
Output X'40' A-230 
Output X'41' A-240 
Output X'42' A-250 
Output X'43' A-2BO 
Output X'44' A-300 
Output X'45' A-310 
Output X'46' A·320 
Output X'47' A·330 

output instructions (continued) 
type 2 communication scanner 

Output X'40', X'41' 8-160 
Output X'42', X'43' 8-170 
Output X'44' B·180 
Output X'45' B-190 
Output X'46' B-200 
Output X'47' B·210 

type 3 or 3HS communication scanner 
Output F-120, F·121 
Output X'40', X'41' F·250 
Output X'42' F·260 
Output X'43' F·270 
Output X'44' F-2BO 
Output X'45' F·290 
Output X'46' F-300 
Output X'47' F-310 
Output X'4B', X'49'; X'4A' F-320 
Output X'4C', X'40' F-330 
Output X'4E' F·340 
Output X'4F' F·350 

ou tput register, type 2 communication scanner 8·170 
ou tput register addresses 6-151 
Output X'77' 

resets level 3 in terrupt request 1-080 
turns off CCU CHECK light 1-060 
turns off display A check lights 1-010 
turns off display 8 check lights 1-020 

Output X'79', turns off LOAO light 1-090 
override remember latch, type 1 communication scanner A-230 
overrun, type 2 communication scanner 

BSC receive B·420 
input X'44' B·140 
start-stop receive B-490 

overrun, type 3 communication scanner 
CS Input X'44' F·210 

overvoltage, fault indicators 0·320, 0·520 

P 
pad flay, type 2 communication scanner 8-061 

input X'44' B·140 
output X'44' B-1BO 

page references, line set C-160 
PANEL ACTIVE light 1-060 
PANEL ENABLE/OISABLE sWitch E-040 
panel layout 1-000 
panel procedures 

CCU 1-120 
clock step thru IPL phase 2 1·200 
Integrated modem test 

Emulation Program C-4208 
NCP or PEP C-431 

parity errors 
8YTE lights 1·010 
INOATA light 1-010 
OP REG light 1-010 
SAR light t ·010 
~DR light 1-010 

00 o 00 o o o o 

POF array control register/status register type 3 or 3HS 
communication scanner F-490 

PCF changing states F-580 
POF array F-390 
POF array address selection F-390 
POF/CS pointer selection F-392 
physical locations 

bridge storage 7·090 
F ET sto{age 7 -200 
RPL diskette drive E-020 
3705-11 E-020 

plane of storage bridge module 7-030 
pot and filter card power supply 0-190 
power check 3705-1 

fault sense power off 0-010 
flowchart 0-010 
thermal sense power off 0-010 

power check 3705·11 
fault sense power off 0-310 
flowchart 0·310~ 0-510 
thermal sense power off 0-310 

POWER CHECK light 1·060 
power control cable plugs, power supply, 3705-1 0-000 
power control cable plugs, power supply, 3705·11 

OXO gate with more than three cards 0-300 
OXO gate with only two or three cards 0-500, 0-50fi 

power distribution 
basic frame, 3705·1 0·030 
expansion frame, 3705·1 0·040 
basic frame, 3705-11 0·330 or 0-530 
expansion frame, 3705·11 0-340 or 0·540 

power down sequence, 3705-1 0-250 
power down sequence, 3705·11. 

OXO Qate with only two or three cards 0-370 
POWER OFF push button 1·100 
power on, changes storage protection keys 6·040 
POWER ON push button 1·100 
power supply adjustments for bridge storage 7·160 
power·off override 

3705-1 0-250 
3705-11 with more than three cards in OXO gate 0-370 

power-off procedure 1·120 
power-on procedure 1·120 
power-on sequence, power supply, 3705-1 0·050 
power-on sequence, 3705-11 

OXO gate with more than three cards 0-350 
OXO gate with only two or three cards 0-540 

preventive maintenance E-Ol0 
priorities 

changing machine 6-071 
interrupt 6-090 
machine cycle 6·070 
program level 6·0BO 
selection, multiple CA4s H·230 

priority bits 1-2, type 2 communication scanner B·310, B-210 
priority bits 1·2, type 3 or 3HS communication scanner F-210 
priority counter, type 1 communication scanner A-050 
priority register, type 2 communication scanner, scanner code 

identification B-320, B-360 
problem definition 0·000 
problem determination 0-000 
problem isolation 0-010 
PROG LEV 1 light 1-020 
PROG LEV 2 light 1·020 
PROG LEV 3 light 1-020 
PROG LEV 4 light 1·020 
PROG Ll light 1·010 
program addressing, type 2 communication scanner, 

CCU time B·Ol0 
program addressing, type 3 or 3HS communication scanner, CCU 

time F-Ol0 
program display 1-0BO 
PROGRAM DISPLAY light 1·0BO 

o o· () 00 o o 

program flag, type 2 communication scanner 
input X'44' 8-140 
output X'44' 8-180 

program flag, type 3 or 3HS communication scanner 
input X'44' F-210 
output X'44' F-280 

program level priorities 6-090 
program level 3 interrupt, requesting a 1·120 
program levels 

active level in ENTER EO I NTERR UPT lights '-020 
description 6·0BO, 6·0S1 

program stop latch 
reset 1-090 
set 1·090 

PROGRAM STOP light 1-090 
PROTECT CHECK light 1-020 
protect key 6-040 
protected data, attempt to change (see PROTECT CHECK light) 
protected storage 6-040 
protection, storage 6·040 
protection exception 6·040 
pseudo character control block, type 1 communication 

scanner A-060, A-140 

R 
RA instructions 6-150, 6-560 
random storage failures 7-130·7·150 
RE instructions 6-150,6-700 
read cycle for bridge storage 7·030 
read gate drivers 7-020 
read·on Iy storage test 

dual CA 2-0BO 
N ROS, type 4CA 2·120 
type 1 and type 4 CA 2-000 
type 2 or type 3 CA 2-040 

readout, destructive in bridge storage 7-030 
read/write in storage bridge 7-030 
receive 

line set lA, lB, lC, 10 C-1BO 
line set 10, IF, lH C-210 
line set lGA, lTA C·235 
line set lG, lT C-230 
line set lJ C-242 
line set 1K,lS,lU C-244 
line set 1 N C·246 
line set 1 R C-247 A 
line set lW,1Z C·249 
line set 2A, 3A, 38, 4A, 4B, 4C C·250 
line set 5A, 5B, 6A C-290 
LIB 7 C·290 
line set SA, 8B, 9A, 12A 12B C-310 
line set lOA C·315 
linesetllA,118 C·319 

receive details, communication scanner, type 2 
~S·S) SOF to POF transfer 8·490 
8SC 8·420 
SOLC B-560 
start-stop B-490 

receive details, communication scanner, type 3 or 3HS 
BSC F·500 
SDLC F·510 

receive line signal detector, type 2 communication scanner 
input X'44' 8·140 
input X'46' 8·150 
switched network 8·460 

receive line signal detector, type 3 or 3HS communication scanner 
input X'4F' F-240 
input X'46' F·220 

regenerative gate, power supply, -4V SCR 0·170 
register, type 2 CA 

o 

bus out 9·020 
check 9-020 
command 9-020 
control channel adapter 9·020 
control word byte count 9-020 

o 0.·' 0·" " , o o 
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cycle steal address 9·020 
data buffer 9-020 
inbound control word address 9·020 
mode 9·020 
outbound control word address 9·020 
sense 9·020 
status 9-020 

regi ster addresses 6·151 
register and external register instructions 6·700 
register and immediate address instructions 6·560 
register and storage instructions 6·270 

INDEX 

register and storage with addition instructions 6-470 
register branch or register and branch instructions 6-630 
register, cycle utili7ation counter 6·B31 
register immediate instructions 6-160,6-220 
register to register instructions 6-190 
rejecting channel commands, type 1 CA B·160 
REMOTE/LOCAL POWER switch 1·100 
removal, bridge storage module 7-120 
removing the bridge storage module 7·120 
repair verification, part of maintenance philosophy 0-000 
replacing a field replaceable unit 0-010 
replacing an open diode 7·120 
requesting a progr~m level 3 interrupt 1·120 
reset ICW bits 13.0, 13.1, 13.6, and 13.7 

type 3 communication scanner F-570 
reset, system or selective, 

type 3 CA G-170 
type 4 CA selector channel H-390 

reset control function, type 2 communication scanner, 
output X'43' 8·170 

reset control function, type 3 or 3HS communication scanner 
output X'43' F-270 

RESET push button 1-070 
reset·select L18, type 3 or 3HS communication scanner 

control out A and 8 B·260, B·270 
output X'43' B-170 

reset·select LIB, type 3 communication scanner 
control out, A and B F·530, 5·540 
output X'43' F-270 

resetting a CCU check 1·120 
resetting the CCU, disables storage protection 6.040 
resetting the 3705 1-120 
restrictions/instruction decode, type 2 CA 9-100 
R I instructions 6-150, 6·160, 6-170 
ROS bootstrap load 6-961 
ROS load, clock step thru 1-200 
ROS test 

dual CA 2-0BO 
N ROS test 2-120 
type 1 and type 4 CA 2-000 
type 2 and type 3 CA 2-040 
with RPL 2.000 

RPL and CA combinations E-040 
RR instructions 6-150,6·190,6·220 
RS instructions 6-150, 6-270 
RSA instructions 6-150, Q·470 
RT instructions 6-150, 6-630 

S 
sample bit service, type ., communication scanner A-030 
sample receive data, type 1 communication scanner A·030 
SAR bits 7·110 
SAR light 1·010 
scan, type 3 communication scanner F-090 
scan addressing, type 2 communication scanner time B·Ol0 

X-6 

scan addressing, type 3 or 3HS communication scanner time F-Ol0, F-l0l 
scan addressing examples, type 2 communication scanner 8-250 
scan counter, type 2 communication scanner B·230, B·240 
scan counter, type 3 or 3HS communication scanner F-ll0 
sc,m counter bit definitions, type 1 communication 

scanner A-140, A·330 
scanner, introduction 0-050 
scanner disable latch, type 2 scanner, output X'43' 8-170, B-270 

o o o o o () 00 
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scanner disable latch, type 3 scanner, output X'43' F -270, F-540 
scanner enable, type 1 communication scanner A-310 
scanner selection, type 2 communication scanner, 

program addressing 8-290 
scanning 

single address 1-150 
storage 1-140 

scope points, CCU 1-200 
scope points, type 3 scanner F-690 
scope points, type 3 scanner 

sy nc generation F -680 . 
scoping hints and precautions, modems C-400 
scoping loop, setting up 1FT 1-200 
scoping procedures 

sense bit-all addresses 7-050 
sense bit-single address 7-050 
sense/inhibit 7-050 

SCF, bits 1-5 F-610 
SCR, power supply 

checking +12V, -12V, +6V, -30V 0-150 or 0-560 
checking for shorts in -4V 0-180 or 0-565 
checking -4V 0·170 or 0-560 
locating shorted SCR except AV 0-160 or 0-565 
rep/acing a -4V SCR head sink assembly 0-180 

SCR control card, power supply D-190 
SCR control operating principles, power supply D-200 
SCR controls, power supply 

ac reference and reset card D-190 
pot and filter card D-190 
SCR control card D-190 

SCR instruction 6-210,6-220 or D-570, D-575 
SOF, forcing control characters and constants F-395 
SOLC 

abort 8-520 
end of frame 8-520 
flag B-520 
flag detect predicted position B-530 
frame detect 8-062 
ICW bits 34-36 (ones counter), type 2 communication 

scanner 8-081 
ICW bit 37 (last line state), type 2 communication 

scanner 8-081 
ICW bit 44 (NRZI control I. type 2 communication 

scanner 8-081 
ICW bits, type 3 or 3HS communication scanner F-120, F-121 
LCD, type 2 communication scanner 8-062 
LCD, type 3 or 3HS communication scanner F-130 
modes of operation 

NRZI B-530 
zero bit insertion/deletion B-530 
bit synchronous requirements B-530 

PCF, type 2 communication scanner B-080 
PCF /EPCF, type 3 or 3HS communication scanner F-140 
receive seq uence 8-560 
SCF, type 2 communication 8-061 
start of frame 8-520 
terminal operation, type 3 or 3HS communication scanner F-445 
transmission frame format 8-520 
transmit sequence, type 2 communication scanner 8-540 
transmit data flow, type 3 or 3HS communication scanner F440 

SDLC ones counter F-630, F-640 

SDLC receive, data flow, type 3 or 3HS communication scanner F.520 
SDLC receive, type 3 or 3HS communication scanner F-510 
SOLC transmit, type 3 or 3HS communication scanner F430 
SDR light 1-010 
secondary control field, type 2 communication scanner 

ICW 8-061 
select, LI 8 C-120 
selecting general registers 6-110 - 6-112 
selecting local store registers 6~ 11 0 . 6-112 
selection address, type 2 CA 9-000 
selection cycle steal rate, type 2 CA 9-000 
selection system for storage bridge 7-020 
selection/mode, type 1 CA 8-000, 8-170 

selector channel, type 4 CA 
disconnect in H-400 
initial interface disconnect H-390 
initial selective reset H-390 
service selective reset H·390 

sense amplifier in storage bridge 7-030, 7-031 
sense bit definitions 8-160, 9-150 
sense channel command, type 1 CA 8-160 
sense/inhibit in storage bridge 7-030, 7-031 
sense/inhibit scoping procedures 7-050 
separator character, dial C-330, C-341 
liequence chart, LI 8 

start-stop bit clock control C-050 
synchronous bit clock control-business machine clock C-050 
synchronous bit clock control-external clock C-060 

sequence chart, type 4 CA 
automatic CA4 selection by priority H-240 
channel service cycle H-220, H-270 
inbound data transfers, cycle steal mode H-360 
inbound data transfers, EB mode H-270 
inputting EB local store H-290 
loading the E8 local store H-200 
outbound data transfers, cycle steal mode H-330 
outbound data transfers, E8 mode· H·190 

service aids, type 3 scanner F-680, F-690 
service request interlock, type 2 communication scanner 8-140 
service request interlock, type 3 or 3HS communication scanner F·210 
service techniques and special tools 

adjustments, signal quality meter C-400 
dB meter and uses C-400 
line scoping procedure C-400 
scoping hints and precautions C-400 

service techniques, bridge storage 7-100 - 7-150 
set address and display register procedure 1·130 
set address and display storage procedure 1-130 
SET ADDRESS/OISPLA Y push button 1-070 
set control function, type 2 communication scanner, output 

X'43' B·170 
set control function, type 3 or 3HS communication scanner, output 

X'43' F-270 
set ICW bit 13_0,13,1,13.6 and 13.7 

type 3 communication scanner F·570 

set mode 
type 2 communication scanner, control out/in A 8-260, 8-270 
type 2 communication scanner, pgm steps to initialize 

line 8-070 
type 3 or 3HS communication scanner, control out/in A F-530, F-540 

setting up and executing an instruction from the 
control panel 1-160 

shift right operation, CCU 6-100 
shorts between bridge storage drive lines 7-100 
SH R Instruction 6-150, 6-210,6-220 
simulation run in ROS test. 

dual CA 2-080 
N ROS, type 4 CA 2-120 
type 1 CA 2-000 
type 2 CA 2-040 

si ngle address scan 1-150, 1-110, 6-067 

single -address test pattern cycles 6-054 
single address test pattern procedure 1-150, 1-110 
single bit, multiple address bridge storage failures 7-100 
single current telegraph adapter C-270 
SNA terminal, 10 and 1 F line set C-190 
solder connections 7-100 
special tools E-Ol0 
SR instruction 6-150,6-210,6-220 
SRI instruction 6-150,6-160,6·170 
ST instruction 6·150,6-270,6-430 
stack bits, type 1 communication scanner. A-260 
ST ART push button 1-070,6-069 
state change, type 3 or 3HS communication scanner 

EPCF F-590, F-560 
PCF F-580 
sync for scoping F-680 

status lights 
display A 1-010 
display B 1-020 

status register, PDF aray/control register type 3 or 3HS communication 
scanner F-490 

status rejecting channel commands, type 1 CA 8-160 
status transfer, type 1 CA 

ESC test I/O 8-230 
final inbound ESC 8-280 
final inbound NCS 8-280 
final outbound ESC 8-340 
final outbound NSC 8-340 
NCS test I /0 8-230 
No-Op 8-210 

status transfer ESC I/O, type 1 CA 8-220 
STC instruction 6-150,6-270,6-330 
STCT instruction 6-150,6-470,6-530 
STH instruction 6-150,6-270,6-360 
stop bit check/receive break, type 2 communication scanner 

S-S receive 8-490 
S-S transmit 8·480 

STOP push button 1 -070 

STORAGE ADDRESS/REGISTER DATA switches 1-100 
storage (bridge) 7-000 

address register bits 7-110 
addressing 7-110 
adjustments 7-160 
array 7-030,7-031 
clock 7-080 
controls to CCU 7-070 
cycle 7-080 
cycle timing 7-080 
data flow 7-000 
data to CCU 7-060 
data register bit failures 7-040 
display 1-130,6-056 
failures, random 7-130 -7-150 
introduction 0-050 
key 6·040 
protection 6-040 
scan 1-140,1-110,6-063 
test pattern 1-140, 1-110, 6-060 

storage (FET) 7-200 
address error procedure 7-290 
board layout 7-210, 7-211 
data flow 7-220 
diagnostic repair operation 7-240 
in a single address 1·130 
in storage locations '·140,6-057 
maintenance procedure 7-260 
physical locations 7-200 
timing chart 7-250 

store character and count instruction 6-150,6-470,6-530 
store character instruction 6-150,6-270,6-330 
store compare 1-060 
store halfword instruction 6-150,6-270,6-360 
store instruction 6-150,6-270,6-430 
store instruction at address X '00010' 6-081 
STaR E push button 1-070 
store register CS1 maintenance cycle 1-040,6-054 
store stack bits, type 1 communication scanner A-260 
store storage CS maintenance cycle 1-040,6-057 
storing data 

in a register 1-130,6-054 

strobe 
lineset1A,lB,lC,10 C-170 
line set lD, IF, 1H C-200 
line set 1 G, 1T C-230 
line set 1 GA, 1T A C-235 
line set 1 J C-241 
line set 1 K, 1 S, 1 U C-243 
line set 1 N C-245 
line set 1 R C-247 A 
line set 1W, lZ C-248 
line set 2A, 3A, 3B, 4A, 4B, 4C C-250 
line set 5A, 58, 6A C-2BO 

LI 87 C-2BO 
line set 8A, 8B, 9A, 12A, 12B C-300 
line set lOA C-314, C-315 
line set 11 A, 11 S C-318, C-319 

strobe settIng reoptimization 7-160 
substitution control register, type 2 communication scanner 

output X'41' B-160 
scan addressing 8-230 

substitution control register, type 3 communication scanner 
outputX'41' F-250 
scan addressing F-220 

subtract character register instruction 6-150, 6-210, 6-220 
subtract halfword register instructIon 6-150,6-210,6-220 
subtract operation, CCU 6-100 
subtract register immediate instruction 6-150,6-160,6-170 
subtract register instruction 6-150,6-210,6-220 
summary LCD code changes 8-062 
switched state, type 3 CA G-OOO 

sync, scope for type 3 or 3HS scanner F-680, F-690 

T 
T times displayed on control panel 1-010 
tag lines data flow, type 3 CA G-Ol0 
tag terminator assemblies E-OOO, E-020, E-021 
TAR, display 1-040 
technology·related tools E-Ol0 
telegraph adapter C-270 

I terminal, SNA line set 1 D and 1 F C-190 
terminators bus/tag E·OOO, E-020, E·021 
terminal operation, type 3 or 3HS communication scanner 

bi-sync F-225, F-426 
SDLC F-445, F-446 

test block 1-300 
test data latch 

type 1 communication scanner A-340 
type 2 communication scanner, diagnostIc wrap 

mode 8-270, B-511 
type 3 or 3HS communication scanner, diagnostic wrap 
mode F-540, 

test equipment E-Ol0 
TEST light 1-080 
test mode latch 

reset 1-080 
set 1-080 

test programs 0-000 
test register under mask instruction 6-150,6-160,6-170 
Test 2 (modem) 

Emulation Program panel procedures C-420B 
1FT's C-440 

.. Test 3 (modem) 
Emulation Program panel procedures C-420B 
1FT's C-440 

Test 4 (modem) 
Emulation Program panel procedures C-4208 
1FT's C-440 

timing 
CCU clock 6-030 
read/write 7-040 
storage (bridge) addressing 7-020 
storage (bridge) cycle 7-0BO 

timing charts 
asynchronous attention status, type 3 CA G-160 
asynchronous device end, type 3 CA G-140 
automatic call originate C-340 
auto-answer C-360 
channel interface sequences 8-3BO 
clock and (bridge storage) F-070 
clock and (F ET storage) F -OBO 
contingent state, type 3 CA G-120 
control in A, S, and C A-190 
control in A, B; and C A-200 

INDEX X-7 
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cycle steal transmit, type 3 communication scanner F-370 
cycle steal receive, type 3 or 3HS communication scanner F-460 
fault sense power check D-010 
fault sense power check, 3705-11 0·310 or 0·510 
FET stora!1e, output X'44-47' 
increment scanner A-030 
indicator light supply/controls 0-210 or 0-570 
IPL phase 1 and 2 timing 

bridge storage 6-963 
FET storage 6-964 

LI B 5,6, 7 transmit/receive C-390 
long term allegiance, type 3 CA G-110 
low priority scan example A-050 
output X'41' A-240 
output X'46' A-320 
power off 0-250 
power on 0-050 
power off, 3705-11 0·370 
power on, 3705-11 0-350 or 0·540 
sample bit service A-030 
sample receive data A-030 
SOLC receive sequence B-560 
SOLC transmit sequence B-540 
set bit service L2 latch A-040 
storage (FET) 7-250 
thermal sense power check 3705-1 0·010 
thermal sense power check, 3705-11 

OXO gate with more than three cards 0·310 
OXO gate with only two or three cards 0·510 

type 1 communication scanner 8-370 
12A,12Bbreak C-311 

timeout, counter bisync F-630, F·640 
tools and test equipment E·Ol0 
transmit 

cycle steal operation, type 3 or 3HS communication 
scanner F-360 

line set lA, lB, lC, 10 C-180 
line set 10,1 F, 1 H C-210 
line set 1 G, 1 T C·240 
line set 1J C-242 
line set 1 K, 1 S, 1 U C·244 
line set 1 N C-246 
line set 1 R C-247 A 
lineset1W,lZ C-249 
line set 2A, 3A, 3B, 4A, 4B, 4C C-260 
line set 5A, 58, 6A C-290 
LIB 7 C·290 
line set 8A, 8B, 9A, 12A, 128 C-310 
line set lOA C-314 
line set llA,11B C-318 

transmit details, type 2 communication scanner 
(S-S) PDF to SOF transfer 8-480 
8SC 8-410 
start·stop' 8-480 
transmit details, type 3 or 3HS communication scanner 

8SC F-420 
SOLC F-430 

transmit sequence, type 2 communication scanner 
BSC B-400, 
SOLC B-540 
start-stop 8-470 

TRM instruction 6-150,6-160,6-170 
trouble analysis flOwchart 0-010 
type 1 channel adapter, introduction 0-050 
type 1 communication scanner, introduction 0-050 
type 2 attachment base B-020, F-020 
type 2 channel adapter, introduction 0-050 
type 2 channel adapter states 9-060 
type 2 communication scanner, introduction 0-050 
type 3 CA bus lines data flow G-020 
type 3 CA response to system and selective reset G -170 
type 3 CA selection from a neutral state G-080 
type 3 CA tag lines data flow G-Ol0 
type 3 channel adapter, introduction 0-050, G-OOO 

00 000 o o o o 

type 3 or 3HS communication scanner introduction F-OOO 
type 3 or 3HS scanner data flow F-030 
type 4 channel adapter 

U 

introduction H-OOO 
multiple H-OOO 
N channel ROS 2-120 

underrun, type 2 communication scanner 
BSC transmit 8-410 
input X'44' B-140 
start-stop transmit 8-480 

undervolatage MAPs, 3705·11 modified power 
-4V 0-640 
+3.4V 0-645 
+8.5V 0·650 
+6V 0-655 
-12V 0-660 
+12V 0-665 

unprotected storage 6-040 
upper scan limit modification, type 2 communication 

scanner 8-230 
upper scan limit modification, type 3 or 3HS communication 

scanner F-100 
usage meter flowchart 0-240,0·590 

V 
voltage levels, logic 

OXO gate with more than three cards 
OXO gate with only two or three cards 

voltage reoptimization, XYZ drive 7-160 

W 
WAIT light 1-080 
wait state 6-060, 6-061 
wave shapes, power supply 

SCR controls 0-200 
+12V. -12v, +6V, -30V supplies 0-150 
-,4V supply 0-170 

0·230 
0·580 

wave shapes, LI Bs 5, 6, 7 modems C-450 - C-520 
welds 7-100 
wrap blocks 

(see test blocks 1-300) 
wrap mode, type 3 or 3HS scanner F-700, F-710 
write array conditions F-391 
write cycle for bridge storage 7-030 
write gate drivers 7-020 
write IPL channel command, type 1 CA 8-180 
write IPL command, type 2 CA 9-330 
write IPL command final status, type 1 CA 8-190 
write I P L data/status L3 interrupt, type 1 CA 8-140 

x 
X address cards 7 -110 
X and Ydrive system 7-020 
X windings 7-020 
XCR instruction 6-150,6-200,6-220 
XHR instruction 6-150,6-200,6-220 
XR instruction 6-150,6-200,6-220 
XRI instruction 6-150,6-160,6-170 
XY drive line continuity check 7-110 
XYZ drive voltage reoptimization 7-160 

Y 
Y address cards 7-110 
Y windings 7-020 

Z 
Z LEVEL light 1-020 
Z register controls 6-100 
zero bit insertion/deletion, SOLC 8-530 

o o o 00 0000 o () o o o o o 
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12A, 12B, integrated modem with break C-312 
16K storage bridge modu Ie 7 -110 

3 
32K storage bridge module 7-110 
3705 

channel adapter 
type 1 8-000 
type 2 9-000 
type 3 G-OOO 
type 4 H-OOO 

communication scanner 
type 1 A-OOO 
type 2 B-OOO 
type 3 or 3HS F-OOO 

control panel 1-000 
line interface base C-OOO 
line set C-160 
power supply 3705·/ 0-000 
power supply 3705-11 

OXO Qate with more than three cards 0·300 
OXO gate with only two or three carris 0·500 

storage 7-000 
3705 introduction 0-050 
3705·1 physical locations E-OOO 
3705-11 control panel configurations E-040 
3705·11 feature board locations E-030 
3705-11 hardware combinations E-040 
3705·11 phYSical locations E-020, E-021 

INDEX 

3705·1/ Power maintenance analysis procedures (MAPs) 0.599 
3705-1/ power supply 

OXO gate with more than three cards 0·300, 0-301 
OXO gate with only two or three cards 0.500,0-505 

3705-11 remote program loader 
combinations E-040 
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