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Preface 

This publication (Volume 1) and its companion publication (Volume 2, 
Order No. SY33-1042) constitute the Field Engineering Maintenance 
Diagrams manual for the IBM 2020 Processing Unit (machines with 
serial number 50,000 and above) in the IBM System/360 Model 20. 
Volume 1 contains information on the following: 

Diagnostic techniques (Section 1) 
Error conditions (Section 2) 
Data flow (Section 3) 
Functional units (Section 4) 
Power (Section 6) 
Microprograms (Appendix B) 

Volume 2 contains operations information (Section 5), including 
microinstruction charts, MANOP charts, and cycle-stealing charts. 

Both volumes are used for maintenance, instruction, and recall. 
The material in these volumes supplements the information contained 

in the following manuals: 
1. Field Engineering Theory of Operation, 2020 Processing Unit, Systeml360 

Model 20 (Machines with serial no. 50,000 and above), Order No. 
SY33-1021. 

2. Field Engineering Maintenance Manual, 2020 Processing Unit, 
Systeml360 Model 20 (Machines with serial no. 50,000 and above), 
Order No. SY33-1035. 

Associated Publications 

The following Field Engineering Maintenance Diagrams manuals contain 
information on the features which may be installed on the 2020 Processing 
Unit: 
1. 1403 Printer Models 2, 7, N1 Attachment Feature, Systeml360 Model 20 

(Machines with serial no. 50,000 and above), Order No. SY33-1018. 
2. 2152 Printer-Keyboard Attachment Feature, Systeml360 Model 20 

(Machines with serial no. 50,000 and above), Order No. SY33-1026. 
3. 2203 Printer Attachment Feature, Systeml360 Model 20 (Machines 

with serial no. 50,000 and above), Order No. SY33-1022. 
4. 2520 Card Read Punch Attachment Feature, Systeml360 Model 20 

Second Edition (April 1969) 

(Machines with serial no. 50,000 and above), Order No. SY33-1028. 
5. 2560 Multi-Function Card Machine Attachment Feature, 2501 Card 

Reader Attachment Feature, 1442 Card Punch Model 5 Attachment 
Feature, Systeml360 Model 20 (Machines with serial no. 50,000 and 
above), Order No. SY33-1033. 

6. Binary Synchronous Communications Adapter, Systeml360 Model 20 
(Machines with serial no. 50,000 and above), Order No. SY33-1039. 

7. InputlOutput Channel Feature, Systeml360 Model 20 (Machines with 
serial no. 50,000 and above), Order No. SY33-1017. 

8. Storage Control Feature, Systeml360 Model 20 (Machines with serial 
no. 50,000 and above), Order No. SY33-1037. 

Information on the serial I/O channel feature is contained in Field 
Engineering Theory of Operation, Maintenance Diagrams, Serial 110 
Channel Attachment Feature, Systeml360 Model 20 (Machines with serial 
no. 50,000 and above), Order No. SY33-1040. 

The associated Field Engineering Theory of Operations manuals for the 
features are: 
1. 1403 Printer Models 2, 7, N1 Attachment Feature, Systeml360 Model 

20 (Machines with serial no. 50,000 and above),Order No. SY33-1020. 
2. 2152 Printer-Keyboard Attachment Feature, Systeml360 Model 20 

(Machines with serial no. 50,000 and above), Order No. SY33-1025. 
3. 2203 Printer Attachment Feature, Systeml360 Model 20 (Machines with 

serial no. 50,000 and above), Order No. SY33-1027. 
4. 2520 Card Read Punch Attachment Feature, Systeml360 Model 20 

(Machines with serial no. 50,000 and above), Order No. SY33-1029. 
5. 2560 Multi-Function Card Machine Attachment Feature, 2501 Card 

Reader Attachment Feature, 1442 Card Punch Model 5 Attachment 
Feature, Systeml360 Model 20 (Machines with serial no. 50,000 and 
above), Order No. SY33-1034. 

6. Binary Synchronous Communications Adapter, Systeml360 Model 20 
(Machines with serial no. 50,000 and above), Order No. SY33-1038. 

7. InputlOutput Channel Feature, Systeml360 Model 20 (Machines with 
serial no. 50,000 and above), Order No. SY33-1019. 

8. Storage Control Feature, Systeml360 Model 20 (Machines with serial no. 
50,000 and above), Order No. SY33-1036. 

This volume is a major revision of, and obsoletes, all information (except Section 5) in ZZ33-1 024-0 and FE Supplement ZZ33-1041; 
the companion pUblication, Volume 2, obsoletes Section 5. 

Changes are continually made to the specifications herein; any such changes will be reported in subsequent revisions or FE Supplements. 

A form for readers' comments is provided at the back of this publication. If the form has been removed, comments may be addressed to 
IBM Laboratories, Product Publications, Dcpt 3179, 703 Boeblingen/Wuertt, P.O. Box 210. Germany. 

© Copyright International Business Machines Corporation 1969 
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Legends 

1. Logic Diagrams 

(Set) 

(Reset) 

(Set) 

(Complement) 

(Reset) 

+1* 

+ for up 
- for down 

Ir (on/I) 
FL 

8 (Off/a) 
AC 123 

3]: (On/I) 
FF 

/-P 

(Off/a) 

Register, Counter 

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

Flip Latch 

Input side is denoted by thick line. Circuit multiples shown 
by numeral in lower right carner. ALD reference page may 
be shown beneath. 

Flip-Flop 
Input side is denoted by thick line. Shift signal is shown 
by a Par N. 

(Data) 
PH- Polarity Hold IT (Output) 

(Control) Input side is denoted by thick line. 

(Clear) 

~ AND 

~ OR 

~ Exclusive OR 

Shift Input 

~ y 
T 

(Gate) X 00:00 

1 

(Time) 

HG} 
(Time) 

L~ 
~{ 

~~~ OSC 

(TIme) 

~ 

• 

Negatar (Inverter) 

Negative Polarity wedge 

Adder 

Gate 

Numerals against gate symbol give page or diagram 
number of gating circuit. 

Singleshot 

Oscillator 

Time Delay 

Indicator lamp 

1--@9 

l=t 
1=1 

Identifies indicatable bus, register, 
latch, ect. such as: Indicatable bus 
with number of bus lines indicated 

Indicatable flip latch 

Parity Check data bus 

Parity Generate data bus 

Amplifier 

XX Abbreviations: 
CD = Core Driver 
CR = Current 
DF = Differential 
HD = Head Driver 
10 = Indicator Driver 
LD = Line Driver 
LS = U ne Sense 
LT = Line Terminator 
MD = Magnet Driver 
V = Voltage Amplifier 

Interface 

Denotes interface between twa units. 

Multiple Line Transfer 



2. Timing Charts 

3 ____ • 

3. Flowcharts 

C _____ ) 

See Diagram 1-3 

< 

Active State 

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

Terminal 

Indicates beginning or end of event 

Process 

Indicates a major function or event. The upper portion 
of a divided block specifies where a detailed flowchart 
of the process is located. 

Annotation 
Gives descriptive comment or explanatory note. 

Decision 

Indicates a point in a flowchart where a branch to 
alternate paths is possible. The upper portion of a 
divided block specifies where a detailed flowchart 
is located. 

4. General 

o 
A3 

Diag 1-2 

On-Page Connector 

Indi cates connection between two parts of the same 
diagram. Arrow leaving symbol points (line-of-sight) 
to correspondingly-numbered symbal. 

On-Page Connector 

Indicates connection between two parts of the same 
diagram. Alphameric grid coordinate of complementary 
connector shown beneath. 

Off-Page Connector 

Indicates connection between diagrams located an 
separate pages. Location of correspondingly-lettered 
symbal shown adjacent. 

5. Additional Symbols 

-CE 

~ 
~ 

Limiter 

SPECIAL. Function of block described by 
appended name 

Test Point. Refer to ALO page CE101 or CE102 
for approp'iate signals 

Delay Line. Provides outputs 
of differing delays 

ODD. Output is active only when an add number 
of inputs is active 

Current Driver 
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Functional Logic Blocks 

A functional logic block (FLB), which is a comprehensive 
representation of a number of AND and/or OR logic blocks, 
consists of two sections separated by a neck; the upper 
section is defmed as control and collects signals common to 
all or some logic combinations contained in the FLB, while 
the lower section is defined as data. Input lines to the data 
section activate output lines under control (gating) of the 
control section. 

The required input levels or the provided output levels of 
the FLB signals are identified by a wedge if negative; if no 
wedge is present, the level is positive. 

Where input signals to the FLB are generated by a single 
AND or OR switch, the switch blocks are directly attached 
to the FLB input (control or data). 

The basic function performed by an FLB is stated at the 
top of the control section. 

In the 2020 CPU FEMDM, the following FLB types are 
used: 
1. Selector (Example 1). 
2. Decode (Example 2). 
3. ALU (special) (Example 3). 

A decode FLB consists of the data section only. 
FLB input lines are specified by alphabetic or numeric 

characters. However, within one FLB, control and data 
inputs are specified differently; that is, if control inputs 
are specified numerically, the data inputs are specified 
alphabetically and vice versa. 

The control inputs are additionally marked "GO" to in
dicate an output gate or "G" to indicate an input gate. 

The size of an FLB depends upon the number of input or 
output signals and the function performed. 

Example 1: SELECTOR 

Normal Logi c Representati on 

GOI +Bits to REG 
+Set Bit 7 

A +Bit 7 

+Set Bit 6 
B +Bit 6 

+Set Bit 5 
C -Bit 5 

Equivolent FLB 

~ - GO " Gate Out 

SELECTOR Control Secti on 
+Bits to REG 

,. {~:: 
A 

B 

-Bit 5 
C 

Variotions 

SELECTOR 

OR A 

B 
------1C 

SELECTOR 

------1GOI 
---.I.....>ojG02 
----iG03 

----'-"'I A 
------1B 
------1C 
------10 
---.l..."'fE 
---.I.....>ojF 
----'-"'IG 

I 
L-.l A 

1 B 

1 C 

+GOI 
-A 
-G02 
+B 
+G03 
+C 
+0 

Data Section 

.So •• " } 

+Set Bit 6 Out 

+Set Bit 5 

Example 2: DECODE 

Decoding is performed in binary mode. The inputs are specified 
by their binary value. Other decodes (insteod of binary) 
are possible 

DECODE 

+Bit 1 
1 

+Bit 2 
2 

-Proces::;:;so..-__ .I.....>oj 

-------12 

0 "- -DecodeQ 

1 -Decode 1. 

2 :---. -Decode 2 

"- -Decode 3 
3 

AO t------
Al 
A21------

3 t-------

Note: Decode output 3 is independent of output gate GOA 

+,-:B~it-,7,--_-I A 
+:..:B::-,it-,:6:-_~ B 
+Bit 5 
+'-;B=='it'-'4:---i C 
+"':B~it-=3'---I 0 
+:":B::-'it-':2:--~ E 
+";B07it"':;I'--~ F 

DECODE 

- G 
'H /-L-__ ~ 

Not Bit 1 activates input H 

+Set Re A 

-Bit 1 

consider as: 

Example 3: ALU 

The data section is divided into bit cells. Every bit cell 
performs the arithmetic or logical function for one bit position. 
The function to be performed is specified in the control section. 
The carry input (C) is used for add only. The corry output (CO) 
can be activated during every ALU function (for pority correction) 

+Adder Gate 
"';-A""N~D'-:GaFte'-"-"""'----1 Add 
~_O~R~Ga~te~~~~~AND 
""'::';"-===-rl-t--..L...Ooj OR 

ALU 

Control Section 

Data Secti on 
"-=::..:..L..-"'.:'--__ --j C --Add 

AND-i-r __ ~+~~t~Re~s_ul~t 

+Bit (To Oprnd) 

Carry to next 
higher bit cell 

~t OR 
Cell OE 

Next cell 



Abbreviations 

ac Alternating Current 
Addr Address 
ALD Automated Logic Diagram 
Alt Alter 
ALU Aritlunetic and Logical Unit 
Amp*, Amplf* Amplifier 
ASCII The American National Standard Code for 

Information Interchange 
Att* Attention 
Auto Automatic 
Aux Auxiliary 

Bin Binary 
BOM Basic Operating Module 
BSCA Binary Synchronous Communications Adapter 

CC Condition Code 
Chk Check 
Comp Compare 
Cond* Condition 
Conn Connection 
Cont* Continuously 
Corr* Correction 
CPL Control Program Load 
CPU Central Processing Unit 
CS Cycle Steal 
CSR Cycle Steal Request 
CTRL Control (microinstruction) 
Ctrl Control 
CY Delta Cycle 
Cy Cycle 

DA Device Address 
DASF Display, Alter, Scan, or Fill (signal) 
Dec* Decode 
Decr Decrement 
Del* Delayed 
Det* Detailed 
Dev Device 
Disalt Display or Alter (signal) 
Disp, Displ Display 
DL Detailed Log 
Dr"', Driv* Driver 

EBCDIC Extended Binary-Coded-Decimal Interchange Code 
E-Phase Execution Phase 
Ext* Extension 

Fd Feed 
FDR From-Data Register 
FS Function Specification 

Gnd Ground 
GPR General Purpose Register 

Hw Halfword 
Hz Hertz 

~: 

I-Addr Instruction Address 
IAR Instruction Address Register 
ICPL Initial Control Program Load 
Imm Immediate 
Incr Increment 
Ind* Indicator 
Indir Indirect 
Inh Inhibit (signal) 
Inlk Interlock 
Insn, Instr* Instruction 
Int Integrator (signal) 
Intern* Internal 
Interr* , Intr Interrupt 
Inv Invert 
I/O Input/Output 
IOC Input/Output Channel 
I-Phase Instruction Phase 
IPI Interrupt Priority Table 

LC Length Count 
Lft* Left 
LSi Local Store 
LSA Local Store Addressing (check) 
Lw* Lower 

MAR Modify Address Register 
Mem Memory 
MFCM Multi-Function Card Machine (2560) 
MHz Megahertz 
Microinstr, M-Instr Microinstruction 
Mod Modify 
Mom Momentary (switch) 

N/C Normally Closed 
N/O Normally Open 
Norm Normal 
ns Nanosecond 
NSI Next Sequential Instruction 

Op Operation 
OPR Op Register (signal) 
Oprd Operand 
Overr* Overrun 

Par* Parity 
Ph Pushbutton 
PL Program Load 
Pos Position 
Proc Process 
Prog* Program 
PS Power Supply 
PSW Program Status Word 

Rd Read 
Reg Register 
Regen Regenerate 
Rem Remote 

Req 
Res 
Rht 
Rot 
RY 

SA 
SAR 
SCR 
SCRIO 
SDR 
SENS 
SIOC 
SLD 
SNG 
ST* 
St 
STDASF 
Stor 
Strb 
SU 
Suppr* 
Sw 
Sync 

TDR 
Tog 
Tw 
TXT 

Uncond 
Up 
us 
USASCII 

w-o 
Wr 

Request 
Reset 
Right 
Rotary (switch) 
Relay (signal) 

Sense Amplifier 
Storage Address Register 
Silicon Controlled Rectifier 
Silicon Controlled Rectifier Indicator Driver 
Storage Data Register 
Sense (Microinstruction) 
Serial I/O Channel 
Solid Logic Design 
Single 
Storage 
Start 
Storage Display, Alter, Scan, or Fill 
Storage 
Strobe 
Shift Unit 
Suppress 
Switch 
Synchronization 

To-Data Register 
Toggle (switch) 
Typewriter 
Text 

Uncondi tional 
Upper 
Microsecond 
See ASCII 

Volts 
Voltage Reference 

Without 
Write 

Note: References CCIOI, PA21I, etc in this manual are ALD page numbers. 

* Nonstandard, ALD abbreviation 
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A 

C 

o 

2-4C9 +Inhibit Chock FL 
2_409 +SAR Chock FL 
2_4E9 +Modifi.r Check FL 
2-6C9 +ALU Zoro Te .. FL 
2-6C9 +8us Chock F L 
2-609 +Shif Unit Chock FL 

A 

L-

CC101 

-All Chocks 

The Missing Phase Detection feature is installed in 
50 Hz power supplies only 

(from PS WC221) +3V Missing Phose Missing Phose 

+ Process Chj1Ck A Fl 

4-6205 -SENS 11 ~ 

-i;..CC\f8"'''9''+dpL:ro'"'c''es---s"'n"CCot:-;C=y,CT:le---S'''t-=-ea::"iI-----j-l A A lOR OR.tl-____________________________ -+ ____ -L __ ~....::-:!::M:!!.h'!Si~ng!L!:P~ha~se~FL~--------_ I/O Common &vi In 

~4c:-4"'0<.:4'_-""P"'''''"e.,r__'O'''n"'-''FL''_a'''c''-t.!.!'v''-e _______ ..J''''''I (CPU SE NS) 4-62C4 
A-4R8. +A.l1 7.,n 

~:-~lrO~~~+s~t=~~~~g,.~u~~~----------~---1~~ _____ S~t~-r-U-~-,De~I~+~s~ro~r~u~se~o~e~a~ay~.e~dLF~~~"~C~h_ec~k_s __ ~ __ ~ ____ ~ A I ~ A 

...... '" +00 to .raco .. nat i Reg, FL A_'AC. +'nv.,' Pn, ~ r-
I Lf--- 4-2088 +ST DASF A" ALU Test +ALU Test FL 

I ~ A 1'>0._-""'''.-.. CC121 I ~ I- OR p......lO"'I"-;;-r-::=::....:.:~'-"--_ LS Wd'e Can.rol for TMS!TMSZ 4-3685 
'---'-" -.t::JOR - Star Use Delayed FL 4-2OC8 +ST Test P""-"'"-' J FL 

4_484 -Reset Pulse '--- Ir>l:::::L-......JP>-----"-=====-=-------------------, A 

..:..-=---"'=-=-==------------------------' ~;~9 .c:;;e-,-~R_G~e - - - --r - -, ~'-
CC122 4-54A3+CLC------- ..... A f------------- -- ~ ~ 

-----~~=~ CC121 

1=~-lA j'"-+ra----- A I I - 4-4A9 +Process 1--"--+----------' 

Fossils, subject L..--.-I 

CC121 

to deletion 4-2008 + MANOP Set ALU Zero r--r--

~+C~Y~3~~~~----------~A 
4-4A9 +Oelta Process 

CC121 

-AlU Test Fl 
...:IL._ 

""'1::=1- ORt--------....... 

CC122 

CCI22 

CE Console 

MANOP ALU :,~·4-57A2 
not Zero 

+MANOP AlU not Zero 
FL 

4-57E8 -Proc Check Overr Sw INT 

CCI22 

4-2409 -STOR Test Load -4;+~";i~0~"'8-:+.,,ST=OA""S'"'F,.---------l A 

2-2C9 -LSA Check FL " 

Attention Indicator 
Custcmer Console I I L.r-l 4-1M 

L::::::1 A tf--,-,-,,---""+ T"'3 --,.---1-' .~ ~kFL "

~~.~C~k~F"L--------~-~" 
2-6C9 -Bus Check FL ;::. OR 
2-6C9 -AW Zero Test FL " 
2-609 -Shift Unit Chock FL "-

CC122 
~ Freeze Reg 4-59E2 ............... A Process Check 

~~I~-----------------------An~y~C=h~e=ck~--------------------------------------------------______________ ~+~A~n~yC~ho~c~k ________ ~~Tl.-~' OR~------------------------~------~~._~--~1_~~O~O~T~~----~+~P~ro~~~ss~C~h~.c~k~F~L~. L- ~ r-- FL 
Reset/Set Current PL 4-3204 +lSA or MOO Check A 

Run Control 4-4A5 

4-484 -Reset Pulse r::: OR I--iL_.J::..c-:rP!!rolj;cl!!es!l.s.l,C!!ho!jc;J5k2FJ,L---------. LSA Chock 2-2C7 

~ +LSA or MOD Chock 

~ L LOG Control 4-2285 

~ +ALU '" Bus", SU Chock Inhibit Check 2_4C7 

~ Reset/Set OCUl Monitoring Reg 4-22E2 

L Prevent Cycle .Advance 4-24E5 

CC101 

Origin of Frequently Occurring Signals 

Signal Origin 

eyo, 1, 2, and 3 4-24E9 

TJ, 2, 3,4,5,6,7, and 8 4-289 

4-4A9 +Delta Process 2-209 
-System or Check Reset 

4-22A6 -LOG A 
CC122 

CC122 

4-24C9 +Invert Podty FL~_ P.· ...:..:="--'====':'O:'~---------------------------------------------------------------------------..... __l.AR CRJ.;+tlJllwl:..filrill<c-.. __ Change Padty Sum Bit 15 and 7 4-48E4,E6 

L Run Control 4_4CB 

CC122 

La -Invert Pari. 

System or Check Reset: 

1. CE CPU Check Reset Sw 
2. CE CPU Reset Sw 
3. Power On 
4. System Reset } 
5. load Key operated for: LOG Reset 

ICPL, CY3, T6 
CPL, 

Cust Prgm load 

1. Power On 
2. System Reset key or, 
3. load Key operated . 

L Invert Switch Parity 4-46E 

SU Parity Correction 4-52A3, C3, C7, E7 

r--- SOR Set 4-1683 

~ Terminate ST Test 4-486 

I-- Inhibit Check 2_4C7 

~ Bus Check 2-6C8 

f-------.. Iv\odifier Check 2-406 

r--- Eight Shift Parity 4-40E6 

L-... Prevent C c Ie Advance 4-24E5 

• Diagram 2-1. Process Check, AlU Test/MANOP ALU not Zero, and Missing Phase (04005A) 2020 2 50,000 FEMOM Vall (8/69) 



Form Y33-10ze-o 
FES Y33-1049 

A 

~ Ftrst Instruction of New PL 

Lon Instruclion of Preceeding (Current) PL ........ 

New an~ Currenl ......-New and Current ~ New and Current 
PL', ore identical + PL', ore diff .... nt + PL's are identical 

S.t PL Reg Set Current PL Reg 
(by Trap Req) (N.w to Current) 

CTRL 09-0F 
(Se. PL Reg) 

~ 8usTroDReaue~ OR r--
V ~ 2 

838 1. HW Bo",<Io,y Chet-sr~ r _ 2. Upper Addr Check 
3. Lower Addr Check 
4.· Doto Error 

I Detailed Log Request 

MANOP 

~Re~rE--' 
6 6 

5 
4 1-6 

3 

2 

1 1 

1-7 

LS New PL Zone Gate 

LS Current Pt. Zone Gate 

Priority I ? 7 
Decision : ~ 

:i7 
l~ 3 :Z 2 

(Not l-n -+- ~ 0 

~ r--~~:;~~~ ____ -1~'·~·~'JL~ _____ l(IN~o~'L-____ -, 
'::::J - _1,=P,h !e!,,8!...Fl: _ _ 1-6 _~-7 

Turned on by: CTRL01-07 • 
I. Power On (Reset PI. Reg) CE OCU2 

~: i~:;~::set Key (See Not. 3) 

4.ICPL 
Turnedoffb SENS 16 

OP 
~ Addr Bus 8-15 ), 

FOR PO if SENS or CTRl 

NO Y·ADDRESS OR MORE 
THAN ONE Y-ADDRESS ACTIVE 

-j~GB 4-30(6 -Permit SA Gate ...... 

(See Note 1) A 
Y Addr Sel 

~FL l 
t--------ll---!"I J"~L __ .f:>--.:.:-Y:...A=d=dno=".:S.:.:I.:,:':::":::d--------- lOG Bit 124-2284 

~ A 1 YAdd,O-7 

r-------~~~--~---L 

+S.lect LS Y 7 t------J 
+Sel.et LS Y 6 1----, L 7 

+S.leetLSYS 1 ~: 
+Select LS Y 4 ~ 4 
+Select LS Y 3 ~ 3 

+Select LS Y 2 ~ r-- ~ 
+Select LS Y 1 J r- 0 
+Select LS Y 0 ~ 

~}~ -YAdd~.E~ 
i}~ 

+Y Addl'tllss Check FL 

~ Freeze Reg 4-59E2 

I - lOG Bit 11 4-22C4 

From-Reg 

Restart, 
Cyele ..... 

De~(Binary) 

f--cs 

;~67:tito-
4-2B2 +Pul .. A.........., • 

Y Addr 0-7 

6.4 b. ,..l., LS ZOM 

t.;:J L? L;J (CE Console) 
~~I-__ -J. ____ ..!-__ -=j:.... LOG 

com 

CE Console 

~ lOG 8its 10, 11, 124-2284 

~ CE Displ Selection 4-5803 

+lSA Check FL 

4-S7A 
~=fLr-L=S ~. A L]SAC~"'L 

L.-C"'C"'22~3----...J 2-10 -Process Check FL A rll------t======+:::=~§L __ J,"_1~ I ...,......., Y Address Gate 1,2 S.I.ct LS Y 0-7 22 0 Ir::: ORI -LSA Check FL 

CS LS Sel." II Y Add, 7 .....,~. L Y Add. 0-7 I A 1""' .... ---·...-.• LS } 4-30 - ~CC222 CC222 P,,,, ... Che,k 2-1C3 
CS Re"'uest Dev 1 21 A 1------------1 OR 1......--...1 __ Permit SA Gate 4-3007 + LS Address Check Gate 

4 

LGl 4-262 +Pu se B A 

Y Add< 1 (5 .. Note 2) 

CS Request De" 3,4 A Decode '--------\-------+-----------I----------------.J 
To-Reg Decode 0-7 ~ =:J +X Address 0, 1, 2 or 3 

Y Addr 0-7 
A 

NO X-ADDRESS OR MORE 
THAN ONE X-ADDRESS ACTIVE 

~, 
IS 1 IS I IS 

Dato Switch 2 

~::1GEb ,~I r1.1.- XAdd,S.1 
~=l OE OR ~~ l 
~ ::f ~+X Address 4, 5, 6, or CC222 t--------ll---.D.I "" ILF_L....J"'-t-_Xc..:...Ad:.:d:.: .. .:,:,,-S.:,:.I.:,:.,:.:te:.:d..:,F.:.:L __ C-___ LOG Bit 124-2284 

~,! } OE OR -X Add~" En., n AA ~ 1-+ __ .:.:X]Adrd."':F~CL"'h·i'" 1::.......t..::+X::..:.:Ad=d::~::: .. ...:C:::he::"':.:.:FL::.......-,~ __ _ 

7 7 ICE LS Sel."" 11-____ ---1 

6 ~: ~~~S;1t r 
1~15----------------____ --__ --~1~~:::15~ r.!~r----~--~F';O~~Re~.~~;<Od~.~~~7--------.. ----------~--1 
1 '3 32 I A L--

-XAdd .... 7~ 
-x Addl'tllSl6 7 

-XAddresss~: 

o 

12 

~ -
="-'--~SI 11 

Coto SwU,h 1 sl 
s s 

SDR Bits PO, 0-7, PI, 8-15 ,--.-!!.. 

~ -

Notes: 

7 

4 -
3 

° I-:-
PO '--~ PO 

1. Permit SA Gate means Any Select LS Y signal active. 
2. LS Address Check byte means LS Write or LS to SAR, 

MAR, FDR, and TDR signal acti"e. 
3. PI. regflter I, re .... by CTRL only if corresponding 

""' .... st.lnput Is Inactive. 

~ 
CE 

4. The ctrcl~ ,:",mbers (for exomp'" 4- 18 ) refer to the 
auoclot.d functional unit. in Section 4. 

eDhtg ... 2-2. LSA a..ck (04006.6.) ZlZl2 50,000 FEMDM Voll (8/69) 

111 IMVHS,CY2, force billlJ-t 

I 9 

I 5 

, , 
• 3 
• 

9-11 

~- --- - .... OPR Decode O-F (Control only) 

: ° i 

1 

'-- 0 0 

To-Reg 
De~(Binary) 

7 7 

6 

Microinstruction 
MANOP 

Cycle Steal 

F,o~'" S.I." r-
=~~::~ ~ ~ i 
-X Address 2 - ~ 1 

-XAdm"l~o 
-XAddressO~ 

raST, Delta CY3, T5 prevent To-Reg Dec 7~ 

To-Reg Decode 0-7 . __ 1 

To-Reg Select 

----r- X Addresses 0-7 ---' OR ~ ... _____ • LS 4-30 

Ge ... ,ation of Fixed L 
(X-Ad:;~;:~,6,nll---------------------

CC221 

~ LOG Bit 104-2204 

57~ ::::j CC221 L lTee •• 'eg 4-59E2 :::f ::£;JoRl 

4-$(3 -Reset Condition '" 

CC222 

MA411 

Be +Y Address Check F OR rP"",",,-,-Y",Ad,,,d.,,,.,,,,,,,,,C,,,h,,,",,,,k,eF,,-L.. Freeze Reg 4-59 

'---' 

~ ALU,BUS, or SU Check 2-6E8 

L-. Process Check 2-1C7 

System ar Ch.ck Reset: 

1. CE CPU Ch.ck Reset Sw 
2. CE CPU Reset Sw 
3. Power On 

4. System Reset } 
S. load Key operated for: 

ICPL 
CPL 

Cult Prgm Load 

LOG Re ... 
CY3, T6 



A 

KB411 

11 LS "MAR 

12 LS"FDR i@E1B4Dl1-:/; 
-'-'- _ LS toTDR 

~4 

15 ~S;'_"LUjl()_B_c_~U?_ 

16 LS Wd" LA302/313 
L~ __ ~ ________ ~ ____ ~ 

"'SAR, MAR, FDR, or TDR 

NOTE:'Set Process Check' and 'Set lSA Check' 
timing is token from Diagram 5-57 in 
Volume 2 

Attention: 'Set LSA check' at T3 and T1 is not able 
to set 'process check' during the same 
T-period. Therefore 'LSA check' at T3 
stops the CPU at the end of the next 
processing period 

CPU Check Stop Timing 

A CPU check during a delta cycle period stops the CPU at the end of the associated 
cycle (processing period); an exception is the LSA check at T3, which stops the CPU 
after the next cycle (see "Attention"). 

Delta Cycle Period 

_ ~ Cyol,l 
~---------r---

T8ln 

Aoy f<k (ox'"P' LSA :~~: _"_1_3
1 
__ -, 

Diagram 2-3. Timing of LSA Check (04D071 2020 -~~ 50,000 FEMDM Vol 1 (3/70) 

1 LS Write T2 

2 Error Condition 

3 X Address Error 

4 LS Address Check Gate 

5 Pulse B 

6 X AddT Sel FL 

7 X Addr Check FL 

8 Pulse A 

9 LSA Check FL 

10 Process Check Fl 

11 Process or Delta Proc w-o Check 

12 Hold Run Condition 

13 Delta Process FL 

14 Proce~ FL 

\ 
i 

T2 T3 

No X
Add, 

,l

I_ 

-

_ID 

_ID 

14 15 16 I 17 T8 

Not 12 

f-"--I--.. --------------I'Not 13 
.6. Cycle 0 

.6. Cycle 0 

CPU Stop 

Select LS Y I 

1 LS to MAR 

2 Error Condition 

3 Y Address Error 

4 LS Address Check Gate 

5 Pulse B 

6 Y Addr Sel FL 

7 Y Addr Check FL 

8 Pulse A 

9 LSA Check FL 

10 Process Check FL 

11 Process or Delta Proc w-o Check 

12 Hold Run Condition 

13 Delta Process FL 

14 Process FL 

T8 I n 

More than 
one Select LSY ,_ 
I_ 

-

10 

10 

12 13 14 15 16 

Not 12 

17 18 

I 
I 

I 
I 

,., __ .. __ .. _____ • __ .. __________ ~Not 13 

I .6. Cycle 3 

Cycle 3 

CPU Stop 





Fonn Y33-1024-o 
FES Y33-1Q49 

A 

t--=::+= P,ev'",-,-,tt M-=---OO-SA_.-I Nml--+ Chk_ KA5l11'-----1-:L 

26 ~P'eve~ts:to'aa",U,o; Chock 

27 SO. to INH MA401 

28 mo'. 
46 ~Se .. C.O<><lIHO,C~ •• - )r-\i~oo~to,' t~o, 1l,~hllblt '0---:

1
1 I,hlblt Check J 

47 ALUtolNH ~ Y Add"" to SA' 

48 AL~to SA. K8411 

H. SA' Check 

67~S.tALUT .. tLotch~ __ ~ __ ~r-~r-~ __ ~ __ ~rn~r-__ ~~r-__ r-__ r-__ r-__ r-__ hT.~r---~~r---r---+---+---+---+rr~~--~~+---+---+---+---+---*,,~*---~~+---+---+---+---+---1 
68 setP,oce"Ch'Ck~ ...ii:.. ~ ~ ~ ~ ~ ~ ~ 

C 

o 

fH 

Note: Timing of the set check signals is 
taken from Diagram 5-57 in Volume 2. 

CPU Check Stop Timing 

A CPU check during a delta cycle period stops the CPU at the end of the 
associated cycle (processing periodh and exception is the LSA check at T3, 
which stops the CPU after the next cycle. 

Ie Period 

___ :yclel T3. 

~ __ = T811=T1=:::,~ 
Any check (except LSA Check at T3) 

I ___ cou .. , 

CPU STOP 

• Diagram 2-5. Timing of MOD, SAR, and INH Check (04009A) ~~ L 50,000 FEMOM Vol 1 (8/69) 

1 Error Condition A 

2 Set Modifier Check Latch 

3 MOD Check Fl 

4 Error Condition B 

5 SAR Check Fl 

6 Process Check FL 

7 Process or Delta Process w-o Chk 

8 Hold Run Condition 

9 Delta Process FL 

10 Process FL 

- -I'--,,---J 

I 
I 
I 
I 
I 
I 
I 

T2 T3 T4 

t:";::1t ---
1~~,:t~V'" 

I T3.3 

,6 

,6 

= 

T5 I T6 I T7 T8 

, B 

I 
I 
I 
I 
I 
I 
I 

} 
'e .. ' by 
System or 
Check Reset 

~""""""""""""""""~Nm9 

I "Cycl.O 

\ Cycle 0 
~--------~~~------------~'U 

STOP 

1 Error Condition 

2 Reset/Set I nhibit Check FL 

Inhibit Check Fl 

Process Check FL 

Process or Delta Process w-o Check 

Hold Run Condition 

Delta Process FL 

8 Process Fl 

I 

~ Delta Cycle 

_Cycle 

I 
I 
I 

I 
I 

r- --
__ -.J 

I 

T3 T4 I T5 I T6 I T7 I T8 

-
.21 } Reset by System T3! __ • _____________ jI( or Check Reset 

"'-
",_INo'6 

~--.------------~Not7 
Cycle 3 

CPU 
STOP 



Fenn Y33-1024-0 
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A 

Address Gate 
Address Group ! 

{ ~ 
SENS = SENS Mo"l. 
Condition. -

= = '------' 

Suppress 8-15 

No Storage Use 
Forces PO and PI 

~ 
-Shift Unit 8-15 Odd Parity 

B- ~ OR ~~~~~~~~-{1 

PI 10DD 
~ -L-

Suppress 0-7 

0-7 ~ 
OR p.--..::S",hl",f'..::U",n::.It.:.0-..;.7...;0d=d-,-Po",'::.ity,--{ 2 

eE Select Sw I 2 

LS SENS Bits PO,O-7,Pl,8-15 

I TOR I 

8 
OR OR 

C 

~~GJ~- ElghtShlft 

r

lf a TOR byte is set to 1 -I~ _____ -t_r===;--:-1---------------(TRBS eyo) 
zero by Inhibition of the r 
eight shift control signals, h I, 1 7 -L.-::--...L----"" the corresponding bit PO I.... r. 

0' PI II fo.cod po=,j~:~==:;::==~: ~ __ : ___ -:====:::::::-I-n'--j.m :,:1:. 

r;=JODD 
~ 

(9 

Inhibit 

OR 

FOij: 

POO 7 PI 8 
force or Tum Off PO or PI 

15 

pO 

CE~ lIT 15 

Invert Switch 

Force Ones or Zeros 

Invert, True, Force Zeros or Ones ~ Force PO and/or PI If 

L.. _______ +-.-_____ --f-T _________ -II_---.:..P1:...JJ I 112TJs (Any) SENS .....-, I 
I~L·L_ SU Bit PI (If CTRL) I OR ~ 

LPOrTI", '0===;===7~' l'iIP,-,II~'8 ==:::::;;===1~5 (S •• Note 1) 

o 7 8 I 15 

D 

Invert Sw PO 

l~ PO PI ~ 

ALU Po,lty I 
Prediction 

PO PI 

J---tt--~~ 
PO PI 

~ 
ALU { 
Parity :==t-l-I===~~---.J Ptedictlonl~ I Shift (halfword) left or right I No~al1ze I 

by 2 or 4; or no shift SIgn 

Complement 

G 
~~~~~~!: : ~~r~a;:it:n 0 I 15 ALU 

r: _____ PO,-Plr~ ____ 1-__ ~~~ ______ ~_r.;]Ir.~~Sh~lf~t~~~I~'~811' •• 0-.IJ5~-, ~d,ANUSD,OR,,~~ ~dr_ .. r_ .. t:ln~ve.rt~S~W~B~lh~~~15jl ______ ~ 
I I SU BII PI I· ~--~ l!.'..Ipol '-1. '-1.,' '-'. '-1. I 

<= <= SU BII pO 8 8: 8 8 C~U t::lo===;===::!~ 1=8====-===::i15 PO J t=J t=J ~ t=J '-LIPOPOil.JllPP~111 ~--1.----.=1 J PO,0-7 : PI, 8-15 CTRLBII, - I T J L.._-'-"-+I PO, 0-7 : PI,8-15 

r-___ L~O_R--'ll------------.:.P-..:I~..:U=-......:L=-----+----I-I-----,~ LSI. Co,,"ctlonl EST R 

polo 7 Plls 15 

pO 15 

.-_..:8,--1,-=5'-1 ODD CPU SENS 'PI I I ~ SAR ____ -!o ___ -t_-. __ !-____ SU.m.B .. II.'.Ond ... C.0" ... SU.m.8.lh .. PO_.,.0-.. 7.,;,Pl.,.8 .. -1.5 ______ .. 
pO PI 15 

• 
BSCA 

ADDRESSING ERROR 

-Sense Bits 8-15 even 4-6209 -Sense Bits 8-15 even'" OR 

+1/0 Addre .. Ena, ~ 

CC102 - 4-57A2 ~ .CECon'OI 
4-60A3 +Allow Strobe r---"1 

2-1D9-lnvertPo,lty~ ~A ~ A ~ ]Bu.~~eCkl+8U'CheCkFL E:OCU1 4_58D3 87 

-~ ~~~ ~~ 
A p..'-C-C-l0-2---+------c~"'I: ICO:;;R:II. -Bu. Check FL } P"", ... Check 

+1/0 Address Error ..----, CC102 

r-'-"".T.::>II:::!:I"LL_..P""":="""""'--'=--- 2-IA2, C2 
CC102 

r-- OCU 1 4-58D3 
f- LOG 4-22C6 
~ Process Check 2-1A2 

EJ,CE Con .. 1 

4-52C9 +Sum Bits 8-15 EOR PI even OR I 4-60A3 +Allow Strobl 
(ALU Ch.,k) f 4-57A2 

~Hr--"-A..,r.-U-~:::-:-,.Tl .. '-t--'+,,AL"'U'-'Z"'."'ro'-'T"'e.=-t-'-FL=+---...J 
CHECK CONTROL 

Allow Check 
+T3 

4-4C9 +_e .. w-o Ch •• k J FL f 
and CS 

~ 

~~~~Lr:lJ~~=4~l CC102 .-J.. I + A 
i L..-.< +CY3_~ 

m--~ A ORP>-
4-1084 +ALU to SAR (TS) 

AW to SAR 

cc;o; 
+T3 

t----1~J::>.IC>I~1~;;tRlL_...F"-'-A=L=U:..:Z=."ro:..:Tc= •• ::.t :..:FL,-.,procoa Che,k 2-IC 

CC102 

--- OCUI 4-58D3 
........ Process Check 2-1A 

'"0 4-4205 -Shift Unit8-1S Odd Parity,---., ~.;:5;~SOI 
1 c------==='''!!'-'''==-=''-''=,-, ~ 

.~ I OR 1_----+-11--11 SU Check +Shlft Unit Check FL 
2}-__ ~+4~2~~-Sh~lft~U~n~lt~0~~:..:Od~d~P~0"~;w~~~--'1 ~~~---r-:~~~~~~~~----...J 

Process Check 2-IC 
L..----f-J..;;.:"f.o:;;J;I FL l-Shlft Unit Check FL 

CC102 bl~ 
+SU or INH Check 

2-4C9 -Inhibit,..., OR I~-r L--'="'--'=="=" 
Chock FL LOG 4-22C6 

4-46A5 -Prevent ALU a'ld SU Check 

(active for CPU SENS's) 

2-209 - System or Check Reset 

0-7 I--l~p:on:ty:::._fiL-J~=jFF~.'~c.~.~'jT~Um~O~fflFliDRtB~II~P~1 a ~ Generation F rc or Tum Off FOR Bit po lS ~ PI OOOF'-___ --"+"'SU"m"B"'lh"Se::-"'15'-E"'0"'R"P-'-I"ev"'e"'n ___________ ----+-tJ r- 000 in CE 

I L....-- Sum Bits 0-7 8-15 +Sum Bits 0-7 EOR PO even 
~----------~~~~-----------+------------~--------------~----------~-------------I---------'ODD~~~~~~~=-------------------------~ 

Sum Bits 8-15 

Notes: 
1. Except for TRBS, aU CPU operations petfoim hwerf switch functions on byte format. During TR8S CYO, 

bits 8-11 are forctcl to zero Otalf byte). The parity of T, R. display can be wrong. To obtain correct 
parity at ALU output, FOR bib 8-11 are moved to SU, where they caUle a change of the predieted parity 
bit Pl. A change is necessary if an odd number of tumed-on bits is forced to zero 

2. The circled numben (for example, (9) refer to the associated functlonol unit. in Section 04 

• Diagram 2-6, AW, BUS, and SU Check (P4010A) 2020 2: 50,000 FEMOM Vol 1 (8/69) 

System or Check Reset: 

t. CE CPU Check Reset Switch 
2. CE CPU Reset Switch 
3. Power On 
4. System Reset 
5. Load Key operoted for: 

ICPL 
CPL 
Cust Prgm Load 

} 
LOG Ro •• t 

. CY3, T6 
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A 

Port of standard 
timing chart u~d 
10 represent CPU 
basic ope rot ions 
{see Section 5 in 

Volume 21. The 
unshoded 5ignols 
have to be can~ 
sidered in the 
case of: 

AlU Check 
SU Check 
BUS Check 

;:;ffl~~\ 113 LS to TOR 

114 [@ri~' 
1r\------L~ SUIC~h"kl 

::, ::::::;~Rcont'OI ~:: 'd/~ 
132 ShHt by 2 '" 4 Ra161- / 

I 33 No ShHt Ra162 

Reod 

I 34 ".,g •• mal RAS02 

35 No<mot;ze S;an o,H.. I "'" " 
I 36 SUPP"" : Ram ~ ALU Che,k I 

: ALU to FOR I AA303 ~,--~~~ 
I 39 Re"t FOR/Reto;n FOR 0-7 ,AA30:yKB41 

T8 T4 

,-------------------. ALU to SAR 

1 Error Condition 

2 ALU to SAR 

3 AlU to SAR Fl 

4 CV3 

I 56 P"vent ALU ond SU Ch.<k aA 103 f----- P"vent Ch"k, fm 

11 Process FL 

6 SU Check Fl 

5 Reset/Set SU and ALU Check Fl 

7 Process Check Fl 

8 Process or Delta Proc. w-o Check 

9 Hold Run Condition 

10 Delta Process FL 

I 43 AddU;onol Cony AA302 

1-144-+-S;;x,-Con.----',,;on. &--111-/12-15----l 

II~ .~~~~~~~~t .~m~i!_!~ ___ I-wC~I~~,_-t-l---j ALU ond SU Che,k at T5 ond If----f---------' 
\49 I I I T2, T2 only when CY.l I 

[J!~~~~!!~~;;;;;;~~ I 51 Op Rea to Add< ... Bu. I KA541 

I 52 ~I/O 0; .. 10. Add .. " ~ 
[53 Allow S .. abe 

I 54 SENS I St.abe aA 102 i, BUS Chock I 
[55 Sen .. R .... /CTRL St.obe 

I 57 1/0 Bu, to FOR 

ift Unit 0-7 
even parity 

T1 T2 T3 

T4 T5 T6 T8 

T4 I T5 I T6 I T7 I T8 

CPU 
STOP 

2~ .. ~ ............ ~ ...... ~~T~3--+_--------------------~ 

T8 

2 i.....- T2.3.4 ....... } 

1.~5 .... ~ .................... ~5~ •• 1 .. ~~ ................................ ~ ~~~:~S~:~ 
T3-6 

.. 1..6 

Not 9 

...................................................................... ~Notl0 

I 
I 
I 

) 

I 

Reod 

T2 T6 T8 

~~~-+-_+-~~--~I~~--~~ .. ~~--~--~~--~I __ ~~~ .. ~--~~--+__+--~IL-~{~MU'~~~.~~hk--+__+--4-~---I~~t~~,.",C~h.~~k~I~~--~I-r~--+-~---r--r-~ 
~ -- == --

o 

T8_ ... ISet 'IAT8_ ... 
72IS.tALUCh.<k I 1~-+--~--~--~~---+--~--~~---+--~--+----~----+---~-+--~--~===~~--4---~-4--~I--~--+-~ __ -+ __ ~~~~ 

~--~~--~~--+--4--+--+--+--+--+--+--+--r--+--r--~~--~~--~~--~-r~--~~--~~~ 
-... ISU ;,heok 

Is.t 
---

~ DeltaCycle 

_Cycle 
CPU Check StOP Timing 

A CPU check during a delta cycle period stops the CPU at the end of the 
associated cycle (processing period); an exception is the lSA check at T3, 

·'·-~:~~;I:' 
Ani ,hook (empl LS:'::~'k _ot_T_3) __ --'1 

Note: The Double Select FL's are re~t as follows: 

1. DuriCig power-on 
2. When the CE connects reset input to ground 
3. When the next Selection Strobe comes up 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

ALU to lS or INH 

Error Condition A 

Error Condition B 

Allow Check Fl 

AlU toSAR Fl 

Delta T8 

Allow Strobe 

SU Check Fl 

ALU Zero Test Fl 

Process Check Fl 

Process or Delta Proc w-o Check 

Hold Run Condition 

Delta Process FL 

Process FL 

I 
T7 Ts TIl T2 T3 T4 I T5 IT61TlIT8 

Sh;ft Un;' 8-15 
even 
Sum 8~l!l 

FOR Pl even 

- -
1·3·N, 

2-3-Not ~n" Reset by 
System or 
Check 

ThR n. Reset 

_8.9 

010 

INot 12 

Not 13 

~Cyote 1 

'epeat Cyd. 0 

CPU 
STOP 

Bus Check .. Double Addressing 

1 Bus Double Selection 

2 OPR Dec E or ICPL SENS 

3 Bus Selection Strobe AlB 

4 Double Select FL's 

5 I/O Address Error 

6 Allow Check Fl 

7 Allow Strobe 

8 Delta T8 

9 Bus Check FL 

10 Process Check FL 

11 Process or Delto Proc w-o Check 

12 Hold Run Condition 

13 Detta Process FL 

14 Process FL 
, 

A 

.. 

- .... 
I'" ':heok 

II 
- . ___ .-J ~ ,--

T7 T8 T1 T2 3 4 -5 6 7 I 8 

--
~---llllll~ .. ~ ................ -+-.................... _ .... -+.See Note 

I Not 2 

IN,·]] 

>2 -... 
",--, 

T3· 

,10 

INo 12 

Reset by 
System or 
Check Reset 

~ .... -I ............................... _ .. ____ ...... 1IIj Not 13 

( L>Cyde 0 

\ Cyote Repoat Cye I. 

• Diagram 2-7. Timing of ALU, .MOD, and SU Check (04011 A) 2020 2 SO,OOO FEMDM Vol 1 (8/69) 



SY33-1024-0 
FES, SS33-1003 

A 

C 

0 

--~ 
I I Sen,e I I 

Register 

t 
SENs Data CTRL Data 

L~ 
I Address I I 

I Decoding 

3 . 4 7 

r---~~~~~- - ~~~~~~~- - - ~~~~~~~~~- -

.llit.s.8-15 
Bit, PI 8-15 
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Ii 
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1 
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I 
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Diagram 3-2. CPU Data: Flow 
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CE 

4-12 
8 

tpj 
Addressing 7 

~ 
8 SAR 

e ------
0 

tp(j Aux 
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PO 0 

I 
Set 

Trap Requests 1-7 I 

5 

Core Storage 

I Aux L _______ 

Control Area 

Inhibit 
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7 Sense 

SDR -CE 

7 Pl18 15 

INH 

6 

e 
Inhibit Switch +-______ ~ t--<. CS Data Bus PO, 0-7; PI, 8-15J 

8 CPU Cycle 
Steal Control 

po.- H CS Data Bus PO, 0-7; PI, 8-~ L-__ .....l 

1 
Address Bus 8-15 I r 1 

Reset 1 
via ALU out 

I Data Bus Pl, 8-15 J 
l~r-__________ O~PTR~EG~ ________ ~~~E~I 8 
IpO 0 7 P1l8 I 4-60 
L-L---------+-L----r----~ 

4 Address Bus 8-15 

I Timing and Operation Control (OCU) 
CE I 

0CU21 

PL REG 

CE 

t-------j-

~ ·l~_p_r'_'a_ri_tY_,D-eC-i-si-a-n~ 
New PL 0-7 

OCU2 
1-7 

PO 0 

TDR 

7 Pl18 15 

8 
, 

..... /' 
Eight ............ ,/ Shift 

",/' ' .... 

FOR 

7 Pl18 

8 
8 Invert Switch 

cr-I r Double Selection 

I Bus Check I 
BUS 

4 Data Bus PI , 8-15 
lL-______ -+~ 8 SU §-I CURRENTPL 

1 8 
L-------------r-----------~ 

MAR 

--Is 
CE 

LS Zone 

-1-------1 
4-2-1 

Fixed Address ~ (binary) 

8 I X Addresses 0-7 I I Select LS Y 0-7 

~ .- CE 

I Shift Unit (SU) 
(left or right by 2 or 4, or no shift) 

1
9 

L-____________ y-__________ ~ 

I 

Suppress 

I None or more thon L--B 
one address I 

I 
, OCUI 

LSA 
Check 

I ALU J .... ---.. I .... --~l (Add, AND, OR, OEJI-I .... --.... ---.. 

LSA 

8 Q 
rp] J L V r=+i'-"""I Modifier I-_.,.. _______ + ________ ~~------... 

Data Bus PI, 8-151 
when I/O SENS direct 

7 I ±0,1,2 I J., Zones J I 
l':;J_ 8 k j Ii I I I 
MOD r-_0 __ ~-1--~--__ r_-L_rJL--~-5--;_--6--;_-7~ 
~ l°t---~----t_--_+--~----~--_t----t_--~ ~ 1 

2~--~---+----+---~--~----+----+--~ 

3 

PI U L 

Registers 
41----+---+---+--+---+---+---t---1loccl Store 

(04013A) 

Nate: The encircled numbers (for example, 8 or 8 ) 
refer to the associated checks in Section 2 or to the 

associated functional units in Section 4 
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Torm Y33-1024-O 
FES Y33-1049 

A 

C 

D 

C9 +Bus Lamp Test Switch 

46D9 

15 +Invert Sw Bit 15 

+Invert Sw Bit 14 

+Invert Sw Bit 13 

+Invert Sw Bit 12 

+In .... ert Sw Bit 11 

+Invert Sw Bit 10 

+Invert Sw Bit 9 

+Invert Sw Bit 8 

+Invert Sw Bit P1 

+Invert Sw Bit 7 

+Invert Sw Bit 6 

~~tSw~~ 
+Invert Sw Bit 4 

+Invert Sw Bit 3 

+Invert Sw Bit 2 

+Invert Sw Bit 1 

+Invert Sw Bit 0 

PO +Invert Sw Bit PO 

42<:/D9 

15 +Shift Unit Bit 15 

+Shift Unit Bit 14 

+Shift Unit Bit 13 

+Shift Unit Bit 12 

+Shift Unit Bit 11 

+Shift Unit Bit 10 

+Shift Unit Bit 9 

8 +Shift Un.it Bit 8 

5286 - +SU Bit PI 

7 +Shift Unit Bit 7 

+Shift Unit Bit 6 

+Shift Unit Bit 5 

- +Shift Unit Bit 4 

+Shift Unit Bit 3 

+Shift Unit Bit 2 

+Shift Unit Bit 1 

o +Shift Unit Bit 0 

~ +SUBitPO 

4D9 
+ T urn On Stop Ligh 

4 5 . 
) 

6 

C9 +Bus lamp est Switch 

15 ~SC~I:" r-OR ~. 
WC361 +2520 or 2560 Indicator 

~ ~~-=~~~~~~--~r---

12 PA221 WC361 +2501 Indicator OR r--
~ ~~------------------------------------------------------------------------------1--'12 ~-~0=2~+-pr~oc~e~§~C~h~ec~k~F~L--------~~ 11 

~ PA26i1 
PI I I 

~E-
4 PA211 

~B-

PI 

U L 

11-1-1-1-1-111 1-1-1-1-11 I' P 8 4 2 1 'I L. __ --'8"-""4--=2=--..:.1-'. 

P I 

11-1-1-1-1-111 1-1-1-1-11 
~ P 8 4 2 1 'I. 8 4 2 1 . 

1-1-1-1-1-1 
P 8 4 2 1 

1-1-1-1-1 
8 4 2 1 

1-1-1-1-1 1-1-1-1-1-1 
8 4 2 1 P 8 4 2 1 

PO 

15~t-____ ~ 
---L:J 
12 PA231 

PO I 3 I 4 

U 1 DATA 2 J Ur-____ ~----------~R~EG~I~ST~E~R..:D"A~T..:A~~::..:r~}A..:D:..D:..R..:E:.:SS=-------------------J 

@@ @@@@ 

7 

r- SeRID" 

62A2 +Bus Printer Indicator OR-
~~~~~~~-+~I--~ 

62A2 +Bus Tw Indicator 

WC361 +1442 Indicator 

OR -

r---

I 
ATTENTION 

8 

~ SCRID" 

WC541 +IOC Indicator OR -
~~~~~~--~~I--~ 

62A2 +Bus SIOC Indicator OR--
~~~~~~~~r---

WC541 +File Indicator ~J 

-El El ElElLaLa 
PROCESS LI NE 

FAILURE 
POWER THERMA PRINTER SIOC 

§; §; §; ~ ST~R 
I/O 1 I/O 2 I/O 3 CTRL 

PRO~ESS 

INSN STEP 

STOR DPLY -------6 

STOR ALTER--------l'( 

STOR SCAN ----'" 
CPL 

ADR STOP 

DPLY REG 

ALTER REG 

STOR FILL 

(Emergency Power Off) 
See Note 

S:: B 
TIME LAMP 

SHARI NG TEST 

CE 

II CE Meter 

(CPU ~rial No.) 

I 50,000 ond above I 

II Customer Meter II 

PI L:J B ~~ @/ J:0 START I STOh_1 LOAD I SYSTEM I I/O CHECKI POW~ POWER 
7 OR I-__________ -+~ L:JI RESET RESET I ON ~ OFF 

-- ~ r-it~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~::e~N~o~te~~~~~~~~~~~~~~~~(~~~E~K~e~y~Sw~}~~~~~~~~~~~~~ 
43 BPA241 CUSTOMER MODE SWITCH Gnd NcrSwp Tef r CE Console 57E3 

PO 

[*sCRIDPRiNciPLES --- -- --- --- --- --- 1 
17.25vac{ 

7.25Vacfurindicators ~ ~-BPAll1 --- Op_+"'Bu:.:s..:Lc=m"p..:T.:..es:..t..:S"w _____ ...,. .. 1/0Common 

t-- OR I------~ Sw N p..-------, ~ NO Mom I Bus Out 60E9 
from PS SCRID Common (Gnd) SCR _ I ~ '-______ A2, AS 

+Lcmp Test Sw 0 Tog N N-Time Sharing Sw INT I-OR 
I +Bit lOR I ~-U N I -Single Instruction Mode INT '----:r~haf~C~ I/o Common 

L ___ . ___ ___ ___. ___ . ___ . ___ . ___ . ~ CUSTOMER ADDRESS SWITCHES N -Address Stop Mode INT PA126 Bus In 62A8 
:-:+2::.:0:..:V-:-=;Sw::.;l::.;tc::..:h:..,CFo::m:::m:::on::::.... ________ -'P:..:A2=7.;1 ______________ t-____________ -t-____________ --.. ____________ ---<p--__ ;.:.+2:::0~V~Sw~lc::tc::.h:...C::o::.m:::m:::o::.n~ __ .. Op Rot -DIS lay Register Mode INT 
from laminar -Alter Register Mode I NT I--- LS Write 36E4 

Bus (PS) Sw Sw Sw Sw Sw -Store e Fill Mode INT I/O Common Bus In 82B7, B9, C4 

PA131 

CUSTOMER DATA 
SWITCHES 

+20Y Switch Common 

Switch Abbreviations: 

PB Push Button 
Rot Rotary 
Tog Toggle 
Morn Momentary 

NOTE: For wiring of Power On/Off keys, 
Emergency Power Off switch, and the attention 
indicators 'Line Failure', 'Power', and 
'Thermol', refer to ALD YB045 (50Hz) or 
ALD YBI45 (60Hz) 

Rot 

PA141 

+Data Sw 1 Bit liNT 

+Data Sw 1 Bit 2 I NT 

+Dcta Sw 1 Bit 41NT 

+Dcta Sw 1 Bit 81NT 

Start l}c 
Op 

PB NO 

[lto 
Sw C 

Op 
PB NO 

PA121 

57C9 +20y Rem Stop 

Key N/O 
57e9 +20Y Rem Reset Key N/O 

Rot 

PA151 

+Data Sw 2 Sit 1 INT 

+Data Sw 2 Bit2 I NT 

+Data Sw 2 Bit 4 I NT 

+Dcta Sw 2 Bit 8 I NT 

CONSOLE KEYS 

Rot 

Op GJ~:d Ne 

PB NO 

SysCJte;., Rese~e 
Op 

PB NO 

1/0GJe~Ck~ 
Op 

PB 

NO 

Rot. 

4A9 +Process 

62A2 -Bus BSCA Wait 

6285 -Set Process Meter 

+Lcod Key I NT 

-Load Key I NT 

+System Reset Key I NT 

-System Reset Key I NT 

+1/0 Check Reset Key I NT 

+Start Key I NT 

-Start Key INT 

-Stop Key I T 

Rot 

O.P REG 18A3 
I/O Common Bus In 62C7 /9 

+Addr Sw4 Bit 1 INT 

+Addr Sw4 Bit 2 INT 

+Addr Sw 4 Bit 4 I NT 

+Addr Sw 4 Bit 8 INT 

USEMETER CONTROL 

I/O Common Bus Out 60D7 

-Storage Scan Mode INT MANOP 20A2 I/O Common 
-Storage Alter Mode I NT 
-Storage Display Mode I NT MANOP 20A2 £BUSln62A8 

-Initiol Ctrl Prog load INT :~~~=::l::~i~~~~~~ Inhibit Control 
CE K -CE Ke Sw INT 16E4 rr "WC,,~~~ ~ NC 

CE Console 57 D2 
+20Y CE Key Sw N/C 

Meter 
NO 

RRI 
WC221 41Y ac 1 ..------..-0 NC 
---------<>---

I/O Common Bus In 
62, E7 /C7/C9 

We221 41V ac 2 

H 

PA111 

PA191 

+3Y 

(-'>----'====:.....::"'-------.1/0 Common Bus Out 60E7 

12880 Data and Address 
Switch Principles 

+Sw Bit liNT 

+Sw Bit 2 INT 

+Sw Bit 4 INT 

• Diagram 4-1. Customer Console (03973A) 2020 :i! 50 ,000 FEMDM Yol 1 (8/69) 



Form Y33-1024-O 
FES Y33-1049 

2 

A 

B 

4 MHz 
+Pulse A 

OSC I +Pulse B 
I +Osci Ilate 

KA10I 

-(signal) CE -Clock 
-------.- -

Stop 
C 

For jumper 
installation 
refer to 
Note 1 on 
ALD KA202 

D 

E 

• Diagram 4":2. CPU Basic Clock 

3 

+Pulse A J 

r---l +Pulse B I 

0-125 ns 

TD N 
+C lock Advance 

A 
Pulse A 

KA111 
+Pulse B 

0-125 ns 

+Oscillate 
N TD N 

KA111 
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5 

SELECTOR 
C E Delta Time 1 

D F KA201 
JA FL 

DE 

CF 1-JA "-
1 +Time I FL r----- A 

I--- B 
Delta Time 2 

-Time 1 FL AF 
JA 

+Time 2 FL r----- C FL 
r-

-Time 2 FL r----- D 

+Time 3 FL t-- E 
AE 

JA 
3 -Time 3 FL t-- F KA202 

Delta Time 3 
BC 

JA FL 

BD 
JA "'-

KA204 

-Clock Stop +Storage Select 

+Delayed Oscillate 

AH 

Core Storage 12A2 
(BOM 1,2,3) 

+T2 
+T6 OR CE 

KA202 

~] 1· . 

~ n Clock Bin 1 

~ 
FL 

1'-
+Oscillate "lOR b-, -Clock Bin 1 FL 

~ KA203 

~ 
04B3 -Reset Pulse 

6 7 

LFreeze Reg 59A3 

~Delta Time I FL 
LS Zone Selection 32A6 

+Delta Time 3 FL 
LS Zone Sel ecti on 32A6 

r- Freeze Reg 59A3 

LFreeze Reg 59B3 

-Delta Time 3 FL 
Modifier Check 2-4E6 

Time 1 

~ FL 

KA201 

JA j::::,.. 

L~ +Time 1 FL 
11 

Time 2 I 

~ l= -Time 1 FL FL 
+Time 2 FL i--s-= -Time 2 FL 

2 I 
I l JA 

8 

+Delta Time 2 FL J +T8-T3 
\AR CR 

'KA2fi4 

-De Ita Time 2 FL 
AR CR +T4-T7 

+Delta Time 1 FL A DECODE 

-Delta Time I FL B 
BCF 

B C E 
+Delta Time 2 FL 

C ACE 

ADE 

B DE 
-Delta Time 2 FL 

D B.D F 

ADF 

+Delta Time 3 FL 
E ACF 

-Delta Time 3 FL F 

+Delta Time 3 FL 
AR CR 

l KA202 

-Delta Time 3 FL AR CR 

l 
+Time I FL 

-Time 2 FL 

+TS-T3 

+T4-T7 

KA20l/204 

+T1 

+T2 

+T3 

+T4 

+T5 

+T6 

+T7 

+TS 

+Write Cycle 

+Read Cycle 

9 

Timing signals used 
throughout the whole 
CPU 

1 2B2, 22B5/B6/A6/C6/D6 

• C 

12 B2, 22D4 

C E 

~ Ii +Time 3 FL 

3~ J A +Delta TS -Time 3 FL h -Time 3 FL I 
Time 3 

KA202 

~ FL 
KA202 

-LA "-

~ 
r----- N +1/0 Clock Pulse I 

I/O Common Bus Out 60AS 

~ n I'- Clock Bin 2 

~ 
FL 

~ 
:bIOR b.. 

~ KA203 

~ 1'- N +1/0 Clock Pulse 2 
I/O Common Bus Out 60AB 



SY33-1024..Q 
FES: 5533-1003 

~D6/B2 
-Remote Start Key INT l 

A 

DELTA PROCESS AND PROCESS (CPU RUN) 

-Proc Check Overr Sw INT 

I/O Common Bus Out 6007 

-Any CS Request 0-I -Proc Check not Override 
~+P~,o=o=~~C~~==k~F~l __________________ ~ ~ 

-Stort FL and Sf Interlock Fl ,..... KA512 . 
1 +ICPl For jumper installation 
~58D9 Y refer to Note I on 

r-____________________ L-IA~I~----r---~~~e~lt~O!p;'o;oe~"~n~ot~C~SlR;eqJ 
+Delta Process Fl -=-~St~O'&t ~Ke~'N~T~~~==5GE~ +Stort Keys r' :::8 oc Norma Start INT A IORI 1 D6 +Delto Process '" A lOR I ~ CE 

KA50i L..:....:...- A6 -Proe Check not Override ~T8 Stort _.r-----I 

~0~3~-P~~=e~'~07n~F~L~A~ot~;v~e~--r_l r----------------------~1_.J A '~l~F~L-. 1~i+T~2~~~~A~1'1-------.St-o'-t-'n-lkl--~ 
-System Reset Key INT t-...~RI Int Sys Res or +Process [ 
D6 -Load Key '" "I A ~ ;:8 +Power On Reset FL I J Fl 

] J +Delta Process .1 OR I__t---------L __ .J 

+Oelto P,""e" Fl I A 'I KA502 I 

ii07~+~S~to~PF~l id;>Q:~lli!i4=-"'~~A~ AlD KA512 
~2A2 +Bus An I 0 Workin 62B3 -Bus Immediate CPU Stop line • - -:;:-1 

_ a -
+C.:.::::Y.:I ____________ +--l A A -Set Up Run Condition 

~~~ +Bu, Trop Reou"" 5 -f --: OR +Set Up Run Cond Gote ~ ~;,:LI-+R:;;L.u:::n-=c::::,.:.::;:.it"::'on::....LJ4-;:~'ielrtO'"':"'lo=o=re 1"=-~LJ-1-::A;"rO=O:=~'-r-I-------+--lAR CRI---.--+-t--~+Process 

+Proce~ Fl 

A 

-Start Interlock Fl D6,C7 

t---------------------;ARCR~--,_~--{+~o~e~lto~p~'o~o~e"~ 

+Remote Start Key INT 

-Block Normal Start INT 

+Start Key INT J OR 

A4 +Stort Fl 
+Process 
+De ta ocess 

KAS02 C3 +Power On Reset FL 
+Stort Keys r--. 22A7 -LOG Force 5 stem Reset I'-

86 +Allow Cont Alter or Di~_pjgy.. Lii;i;ii~~~====fl +Process A JOR I 03 -Power On FL Active OR ~ 
+Load Key INT r-- A 

-Block Normol Start INT 
+5 tern Reset Ke INT 
+Remote Reset Key INT A OR 

~--

KA502 
CPU START CONTROL 

I' +System Reset Pulse :-"1401/1440 Compatibility feature 
N r-"===-==---------t-.. MANOP!lCPl 20A3 

~ lOG Control 22M 

L... SDR to TDR 40D3 

KA512 C3 F I 
L-.rI CPU Basic Clock 02E4 r.. Cyc e Control 4-24 

~ Ar k~t:::=====:~~~~~-R~~~e~tP~u~l,e~=======1~~"~""~e"~Ch~e~ok~2~-~1C~7~~~2~~ ICPl Reset +ICPl Reset Fl 

L ;Pl Control 3282 
+ICPl OR. Fl 

] Inhibit 16E4 
62D7 +SENS T 6 

6004 +CTRl II +TS A • ~ 

~4~OB~S~+~lnt~e~'n~S~U~B;~t ~S i~=========tJ I KA542 J OR +Bus Reset Condition I/O Common Bus Out 6OC9 ;:;~o!!s not Cycle Steal A OR IhF>-_ ... -" ... =t~C",on",d"';t",;an"-________ --""I 

--=::t iASClllotoh 42A5 

~~~~~"u",~l"::"e?"'t",:"CStN"t T.---------.-"""I'.-----.,-l I +Reset ~~:i:jOn r ~/O Common Bus In 4-62 
-"==='-"'-'-----...,..~-'::"i OR 11-----..... ===="----------------------------------1,---<~Cyol. Con"ol 4-24 

L...--..I B3 -Reset Pulse f'.,. L .... 1401/1440 Compatibility feature 

KA512 OR I/O Common Bus Out 60E9 ~ 
+Bus Special Reset Condition 

~ 
r--+-lSACheck2-2 

-Reset Condition 1 ~ I 

OR IF>-------===="--------'--------------------------+ [:_;1/0 Common Bu, In 4-62 

'----' Pl Control 32C2 

CPU CS Un it 4-64 

Power On Reset 
.;.+2~W~R~Y7~-=_3~NL/C~ ________ ~N -RY7-3 N/C '" +Power On Reset Fl . A3,A4 

PB131 I/O Common Bus Out 60D9 .J Fl L ,---------------..... -""1" N +Bu, P~e On Re,et 

~~~W~R~Y7~-~3~N~/0~ ________ ~N~-~R~Y7~-~3~N~/0~~,,~~~~1_----------________ ~ 

KA512 t-~---------'''''fP~--;l-o-nl--.----L L_A.JF>-I.::!-p"'~"'e"-'''o''-n.!:JFl~EI'':''t~.,~:::;::e::: ::::::688 

7-S~~~te~m=R=e='e=t=K~==IN=T================================~A~ ilOG OR 
.;.+C::.y:.=-' ______________________________________ --l A KASI2 

Origin of frequently occurring signals: 

OPR Decode E,D 

MANOP 
ICPl 
lOG 
ST Test 

CYO, 1,2,3/ 
Delta CYO,l,2,3 
11,2,3,4,5,6,7,8 
Delta T8 

Process 
Delta Process 

Any CS Request 
Cycle Steal 

• Figure 4-4. Run Control 

1805 

2088 
20AS 
22A6 
20CS 

24E9 
24E8 

2AjIlB 

4A9 
4A9 

64C6 
6486 

(039758) 

RESET CONTROL 

Origin of key or switch integrator (INT) signals 
used within CPU run control: 

Customer Console 4-1, E6 
+Start Key INT 
-Start Key tNT 
-Stop Key INT 
+System Reset Key INT 
-System Reset Key INT 
+load Key I NT 
-load Key INt 

CE Console 4-57, E8 and B9 
-Block Normal Start INT 
+Remote Start Key I NT 
-Remote Start Key INT 
+Remote Reset Key JNT 
-Single Cycle ~ INT 
-Single Microinstr Sw INT 
+lmm Camp Stop Sw INT 
+Del Camp Stop Sw INT 
+Invert Parity Sw INT 
-Proc Check Overr Sw INT 
-CPU Reset Sw I NT 
-ICPlloop Sw INT 

2020 ~50.000 FEMDM Vol 1 (3;70) 

+~A~n~C~S~R~u~e~~~. ~~==~~~ 
:!:! A +T4 _ill ------------' Hm-~~~;;u 
32E9 +Unequal Pl r- - -C cle Steal A +Proce~ nat Cycle Steal I 

-Single Cycle Switch INT ~'-----"1 ~~-MA~N~0~P~~~==:E=l~A1J 
-Sin Ie icroinstr Sw NT OR ~ 
5809 -Comp Equal Fl I'--~ KA522 

62A2 +Bus Any I/O Error 
-ICPl leo Sw INT 
-Proc Check Overr Sw tNT 

2OC8 +ST Disclt or CE Reg Di~ +Allow Cont Alter or Displov 
+en 

+Ho d Run Condition 

A3, D5 

,..:-::::A",nny"I/"CO"-"E,,,,,oo.' ",no,,-' .:;loo"'o"-p ______________ I/O Common Bus Out 60D7 

j ~ OR II -------i+'~CP~liii~====~~-;An 1"-...1 r 24B9 +End Op Fl I ..... 

2088 +ST DASF 

~ C~ 

A 11 ________ ~+T~e'im~;n~ot~e~St~"'~e~T~M~t ~~~~~~A~ +ST Test 
20C8 +5T Disalt or CE Re Oisolt 
+CY3 A 
+Imm Com Sto Sw INT OR 

" A 

KA521 

07 +Stop Fl 
2409 +lC 2 Fl 
2-1 -Invert Parit 

5809 -ComD Eaual Fl 

~ 
+ ow PlSwitchln 

-Single Microinstr Sw INT t"-- OR ~itR _~:~:ID : 
-?roc Check Overr Sw INT 

+STT2~-lt+"oCe"Check._____.Fl }J-T-'---'OE If 1--~~~~~!1i~~~=~~A1J r---' -Sins Ie Cycle Sw INT . 
10E4 +Stora e Protect RY6-2 N 0 

+CY 3 A KA521 
+Invert l'arity w INI 

L...--..I +I_Addr to SAR Gate lS or ALU to SAR 10B3 

2-1 +Al.U or Sus or SU Check ;--;--

f-- CE 

+Hold Run Conditior 

~ A If---------{~+P~'o~o~e'~' ~w-;o~C~he;o~kJI 
W21 

I OR II__-+""-o,,o.=e,,-' "'",-,O-"",lto,-,",,-",,=e,,-' -----,-_ I/O Common Bus Out 60E9 

H++--------------------L ~__.JI L Pl Control 32M 

KA50l 

L_~lO~G~============;=~ L ________ ~~;!;;~~~~~~~ ..: ----I A r +Delta Process w~o Check ond CSR 

~f---------{~+~O.~lt~o~p'~oo~e~"~w~-o~C~h~e~ok~JI 

=J Af--1-------{~+P~'o~o~e"~w-;o~C~h;eo~k~on;d~C~s:J1 
~ 

-'-7~~~~..-------~.-----.A r----iProcess 
A5 -Start Interlock Fl 

M 
CPU STOP CONTROL (DROP HOLD-RUN CONDITION) 

+ST Test r--r::: A 

~-~I~+~ln~~~"~p~O'~';~~I~~~~t;1:0jRP---------~ - roc ec err Sw INT 
2-.1 +Proceu Check Flo A 

-load Key INT ~,...---, ~A2 
~~~------~--.~ I ~ 

A -~B",'o.=ok,-,N.=",,,,ma=,-,,Sta=,,-,,'N-,,T'---__ --l. __ A.J1 A4 +Stort Fl 
.:.*"-o"'c,,"""-__ ___'''''''l __ .J 

86 +Allow Cant Alter or Display 

6206 -SENS II " 
+c PR Decode E 
+TS 
+Process 

N P------------, 

A 

-Reset Pulse 

lood 

FL 

-'" OR. 

KASOI 

+loac:l Fl 
~ I/O Common Bus In 62C7 
L...- MANOP!lCPl 20A3 

+Process 

TO I '~I 
1_----+-----rs-tO~Pr+S!>!jtUi /l!J>fl F:;ll .. I/O Common Bus In 62C4 

~+"--------l A OR ~ Fl Cycle Control 2485/E6 

A2 +Sto,t Key, 86 AS MANOP!lCPl 20A3 

A";S'>'-S"'ta='''t l"nt"'.,'iloc,·o;-k·"'FlrAlll OR 

KASOI 

-Stop Key INT D( 
+Process ~ A lOR 

~ 

LOAD AND STOP LATCHES 

'Cc;-; 

MI31 

NF>-~:~~~~;;~u----------~ 
AS -Start Fl and St Interlock Fl 

A 1-_+T:.::u:::.,n"o:::.n.::.St.::.oPc.:.:lig",hc.t ----_____ Customer Console IC2 

I 
MA211 

TURN ON STOP LIGHT (KEY) 





Form Y33-1024-O 
FES Y33-1049 

A 

SAl 11 

y 

I BOMSE~~ - -- - i 

'I ~j2~:~) K-A2 + ~ I 
I---~' 

~ __ ~-=- __ 2 j 

y y 

~ l nol used for ~ I 
SARbitJ5 

-~Lb~~~~s,o,~ag'A~dd~,,'~n·~~l 
!2.BOO,dH-A2 _~' 

(16-32K) ~-- 1 I 
, ~< 2 .-

, N +NO'A,,':"'" ~ 

y 

SAR POWER I :i6~~~-~'-~)--" - - - - -I Etf ~+A", A ~.l:::S =6:-______ ~--. 

I +16K Select _:. 2 F.,,*r.=r.l-F.i~::;;l:r7T:::;:;::r~;;;r.:::r.7T 
+32KS.I.d :~I I ~ 

L- _ __ _ __ _ .-Lf:rO~) 11-':+,2+3~4+,S~6+,-7~8t9t:''C0I'Ic:-'t:'-:12r.:13'f''4,+ J SAR Bits 

l~==================~~~==:~ lA~U~X~ 11~ Ij21-'.:::3 :!:::::4:!:S:::!::6:::!::7:::!::819r'O:!:,::I1:!:::12:!:::13~1=4:!:1::!5 Address 'Register Bits 

~-
Long Time 

"" J FL C3 +Write Cycle 

C3 +Read Cycle 

y 

THERMISTOR 

;;-9,..,,,,0-;',,2V,..S,,,"~pp,,,ly,-"=fe,,,~,",no,,,. ____ ~>....... #.U~"»_-,:-9:..:'",0""12:.:V:..:S","",pp",ly,-T",.",m,pc.""a",,",,,~,,C=0,,n'",'0,,-1 __ 
(From PS) .,.-y~ (To PS) 

SAlll 
(Note: Only in 1. BOCIrd H-B2) 

-15V 

CURRENT SOURCE AND SINK 

r--r-
r---A 

SPEC X Read Source 

~ r;:::: 
DR X Read Gate Time 

t--A 
SPEC X Write Sink 

f-- DR X Write Driver Time 
'---

r---

LIM 

SA411 

-14V 

-IV 

r - -Bb:k --1 
L _ C~~c!?r_ ....J 

x/y Termination 
ca, D9 

n-~"' SA311 ::t;;JOR~hortTim. I o.layStrob~J~:~::",aHon ~~~/~'21 A ""~ Y"adSoo~. 
A "';lay£:--J!looi!!..!on .. , -I+-..J~t:>t--l-+-_____ +r_-_-___________ -+ ________ -I ___________ ------t---!r - DR Y Rd Ga" T'm. 

",02"C",Sc.+S",'o",,,,,,=.,,,S.,,I.=o0o.' --;')">---,.+H-t line - I Fl SA311 1 '- A ~ ;;-~C ~~YjW~']".1cts;'n~k];;!:j:+===:j::~f::===========:::::;~---l 
t-~_..b....,.;:O::JRL_~-t-NEJ-N S~S +s,rob.po,n'0+s•n,eStrobe8K ~~~:/121 -- SA411 r--~ YW,DdmTlm. 

.C 

D 

WZOll 
14A9, E8 ~15V SPEC 

Inh'bltTlm. I-r V-REF@ AUX !.1. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Address Register Bits· V J Fl A +Sense Strobe 4K r"",X;,,-:,;H,:;gh,=,==X=-Low==-,=Y=-=H::!'g!Oh,,==Y=-:;:Low=::::! -REF 

"'OR! N ----..J 14B9, DB J 1" 

n~ 
-Inhibit Timin 14ts2 

~ Sen~a~:plf 
I A hp.. ____ ."'1 "'-l-.,SPEC Sense Amp Gate 14A8,B8,D7,El 

~02~B!..7::,+W'!!':o.!It~. "Cy~o".'I·'--"""':')~>_r-l++-l __________________ I-++"W:::d",'.,-,C:!y'-1 J FL r DR C::e: ~:::~) 
TIMING SA461 

[O~~O IO~O~X-H-A-L-F '-E-L-EC-T-O-R-'V-E-H-'G-H--O-R-D-E-R ~H w:,. P 

t--++H_+~W~"~te~~=d~._ B6 

+16K Select 
+32K Select 
+Sto'!!9..e Use A 

~:;~~~~~~~~~~~,.G~a~"~O~ff ___ ~~r.O~'RI 

SENSE CONTROL/INHIBIT TIMING 

+Write Cycle r---I 

+Long Time I A 

SA311 
--- = 
5M210000 

Y HALF SELECT DRIVE LOW..()RDER 
WRITE GATE/READ DRIVER 

Write 

A 

SA461 

REAOGATE/WRITE DR'VER ~ 

~ld.ntlOal B9f, "' , 

CI~"" ~p-_ 

1=~:: 
o 0 0 1 r"H-/+-t/------iHf-p-

Diodes on top 
of orray 
(See SA081) 

+Stor:sLe Select A P 

L ________ ~~~-===============~~~~oR~IA~------------------r-~--~-----~~-rt-~~~ - -1 0010 ~~ ~~= 
~~~~ ~~ ~ 
o .1 0 1 

+Reod C cle 
- 0001~ "ad ~- I 

~H I -ISVI---= : 

FNAL~;';;;;;:R-OI'PLAVEI' El ~ El ~ El ~ B ~ED~ay-B 8-El 8- 8 BOO El ~------ '\ 
PO 0 1 2 3 4 5 6 7 PI 8 9 10 11 12 13 14 15 

II '--"-N"'o,-A'"'U"'X"--" ~ If By'. P,oo.,,'ng 
1. Board H-B2 (16K) r-- - 0 0 0 - .... Eight Shift, , 

2. Board H-A2 (32K) 1+ - 0 1 ALU 8-15 to INH 0-7 I 
II 3. Boa,dK-A2(48K) 1-- ]--0 [I 1 .-00 ~~~~':~~:~,."~'8-1S 

Read 6ate/ J Write XGate/ Read ciate/ l Wri,te YGate/ J ~a;wo~ B:n:;ry - " 
Write Driver Read Driver Write Driver Read Driver Check if halfword 

I Sense Strobe 4K 1-.. CD processing (not 

I 1- - - - - - ml"o'n,',,,"on) 
Sense Strobe 8K ~ - - - - - 1 

- ---- ---t---t----- - t-- --t-----i----I--.-I-- 1--1-----
AUX --~ ~ 

I 1. Board H-B2 (16K) ~- - - - - - - - - - - - 0 0 

I 2. Boool H-A2 (32K) ~ - - - - - - - - - - - 0 1 
3~ Bo.ol K-A2 (48K) ~ -- - - - - - - - 1 0 

'::::=:::::l _~_....., 

'\ Re~U~:~/" I I Write XGate/ 
Write Driver J Read Driver 

I Y 
Reod Gote/ 
Write Driver I 

Y 
Write Gote/ 
Reod Driver J 

, ~::: ~:~::~ ~ = -- ~---=------::.::. :: =- :::.::.:tiJ 
L ___________________________ ~ 

o 1 1 0 

o 1 1 1 ~ I+--J---+-+-+---l-'I 
~ --/ I+----+--I----+---+--I--_+_, -', 

roo, 1 ,1 f-i t-1-- _ I 

~f-i I 
~f-i :==_ I ~~ 15 Identical • I 
I 0 '1 ' 1 '1 ~ Circuits I--- I I 

u 1--' t- Blook r---.---II 
~I ' t- Conn I I". __ +_+_+_+_+_+_+_+_-f 

1 0 0 1 f--t I-- 1.1 L-..J 
1 0 1 0 f-t t--I- - I ' 
1 0 1 1 f-i 1.....-1- I 
~/-i ~t- I r-- --I 

1 1 0 1 U f-I- I 
I; I--t- I --I 

1 1 1 0" f-t- I 
1 1 1 1 l--I 10-- Core Array 

, , - J :-1---+--+--+- (SA012,061-072) +--+--+--+ 

SA421 
SA466 

SA426 

SA431 

SA436 

X HALF SELECT DRIVE LOW-DRDER 
WRITE GATE/READ DRIVER r-- ~ 

~:~~-+-+~--r-+--r-+~~ 
A 

r-- ~ 
!+--+--+-~~~4-~--+--+--t 

pll--~ -:1 ~~I I I I I I I If 

SA451 rtf 
~f--------l 

SA451 ~~ _____ ~ 

o 1 1 

~ 
SA4S6 ~ 1-1-:::::::::::::::::::::::::::::::::: 
~ ~~----------~ 

A 

J ~~ BIOOk:,f---_~-L-.L.T._..LT___'TL__T...l...._T~T__1T___'_ 
~ -ISV 1--~ Conn I 

7 Identical 1---1-- t-t- II 
Circuits 

r--L- _...I 

"ad 

Diagram 4-12. 5J2 Core Storage - Addressing and Control (03977A) 2020", SO,OOO FEMDM Vol 1 (8/69) 

---
L...,- Diodes on top of array 

1 Q 0 (Se. SA08!) 

1 0 1 

SA446 V HALF SELECT DRIVE HIGH· 

1 1 0 READ GATE/WRITE DRIVER 

1 1 1 --

ORDER 



Fonn Y33-1024-o 
FES Y33-1049 

A 

Frbm Diogram 4·16 

INHIB!T SWITCH (CPU) 

WZ031/041 

SA531/536 

-Inhibit Bin 8K 

--' SA521/526 

ALD REFERENCES 

INHIBIT DRIVER/SENSE AMPLIFIER 
(4K and 8K) 

Bit 0 
Bit 1 

Bit 3 
Bit4 
Bit 5 

Bit 6 
Bit 7 
Bit 8 
Bit 9 
Bit 10 
Bit 11 

Bit 12 
Bit 13 
Bit 14 

Bit 15 
Bit 16 
Bit 17 

-Inhibit Bits 4K 

f---c ___ -I A r 1 
INHIBIT INVe-':;R:.:.T.::ERB=-___ .....I 

C 

D 

® 
·9V to -12V 
Temperature 
Compensated 
Supply (From PS) 

SA211 

Diagram 4-13. SJ2 Core Storage - Inhibit/Sense 

// 
Blo de Conn 

r- r-

I ~ 
/ 

I ~ 
I 

Odd Bits 4K I E. 
I .!.!. 

!.... 
L ~ 

I .2... 
I .!. 
I 
L_ .!.. 
Block ~n ,-
I E. 
I ~ 

Odd Bits 8K: ..!! 
.!!.. I 

!.. 
!...-
2-
1-

L_ .!... 

NHIBIT DRIVERS ~ 
or ALD references, see A4 

Block~"n ~ 
: ~~------------------------------' 

: ~I_------------------------------/ 
Even Bits 8K I ~ r 

~ ~ 
I f!£ 

Addr greater than 4K 

~r-----------------------------' 
~~------------------------/ 
~~------------------------~ 
~~------------------------~r---tira~ 

2 

~r---------------------------------~'O 
0 

:1~k~J_"------------------------------------------------------~ I~ 
: ~J--------------------------------------------------~ 

Even Bin 4K I ~f-f_=========================================================~...J I~ 

(03978A) 

~~------------------------------------------~ 
~~--------------------------------------------~ 
~r---------------------------------------------------...l 
~~--------------------------------------------~ 
~r-----------------------------------~--------------------~ 

2020 2 50,000 FEMDM Vol 1 (8/69) 

SA541 

SA546 

SA551 

SA556 

SA561 

SA566 

/-:::. V/////~ 

/" 

/ c.: 

/<;11) 

/ <;II' 

~~A ~ A 
I 
I 

I 
I 
I , 
I 

I ., 

I 

I 
I 
I 

I 
I 
I 

I 
~ I 

1$ Adm smaller than 4K 

2 
12 

° 

'1 
8 

6 

4 
2 

0 

13 

6 

o 

B) 

0 

~ 

~ 
4 !O 

SA061 

17 

15 

-0 

Top 

t 
Boa-d 

(Cord Side) 

~ 
Bottom 

F"" 
I 

3 

5 

7 

9 

II 

13 

I~ 

17 
Block 

17 

15 

13 

II 

9 

7 

5 

C9 Sense level Control 

C91'O.8V Offset Vohoqe 

SENSE AMPLIFIERS (0001 
For J.lD reterence:, see A4 

C9 Sense le-,el Control 

-Sense Bits 

3 9 Identical Circuits 

1 

C9 +O.8V Offset Voltage 

C9 Sense lev.1 Control 

SA511 

SPEC 
Limiter 

~~~~I~~~~~~ 
C9 +C.sY Offset Volta 

C9 Sense Lev.1 Control 

!~ ~!;!!.!-"'-!£c~!!!!!'--.J 
C9~. ~~~~~ ______ --J 

9 Identical Circuits 

SENSE AMPLIFIERS (EVEN) 
For-ALD references, see A4 

9 Identical Circuits 

To Diagram 4-16 

-Sense Bits 

Sense level Control AS, BS,a,07 

1+0.~5V1 
Offset Voltage AB, CS,07 IE7 

-Sense Bits 





A 

C 

o 

2 3 

105 +Data Switch 2 Bits I, 2, 4, 81NT 

105 +Dota Switch I Bits I, 2, 4, 8 INT 

2088 +MANQP KB402 

=2A'-'8"--'-+T:..:2=--___ ---i1 A +Data Sw to QPR 24E8 +Delta CYO 

4B9 +Delta Proc w-o Check and CSR J A 
~~==~~~==~~~--~ 

KB40I 

16A5 +SDR Bits PO, 0-7/pI, 8-15 

2088 -MANQP PB411 

GND I QE 
~~--------------~r; 

20AS +TI 

Bits 4-7, PI, 12-15 

Bits PO, 0-3 8-11 

+Allow QPR Set 

~+setQPR 

KB101 

I ~~---~~+~A~I~IO~W~Q~p~R~S=e~t 
L-L.J ~+setQPR 

24E8 +Delta CYO r--- Process Check 2-1 

+Set QPR Gate I A 
4B9 +Delta Proc w-o Check and CSR 

Ndte: OPR Decode 0 to F and OPR Bits are used throughout the whole CPU 

Diagram 4-18. Op Register and Op Register Decoding (03980A) 2020 ~ 50,000 FEMDM Vol (3170) 

A 

A 

4 

OPREG 

KBIOI (PO, 0-3, 8-11) 

5 i 6 

r-+O"--PR_Bi_t_I-'-2-'-F=-l ____ -tAR CR +QPR Bit 12 -QPR Bit 15 Fl 
KB311 

N 

+QPR Bit 8 Fl 
AR CR 

+QPR Bit 7 Fl 
AR CR 

+OPR Bit 6 Fl 
AR CR 

+QPR Bit 5 Fl 
ARCR 

+QPR Bit 4 Fl 
R CR 

KB311 

+OPR Bit 8 

+QPR Bit 7 

KB211 

+QPR Bit 6 

+OPR Bit 5 

KB201 

+QPR Bit 4 

+QPR Bit IS Fl 
+OPR Bit 14 Fl I 
+QPR Bit 13 Fl ~ 

7 

+QPR Bit 15 

DECQDE 

o I---- +From REG Decode 0 
1 ~ +From REG Decode 1 
2 ~ +From REG Decode 2 
3 I--- +From REG Decode 3 
4 ~ +From REG Decode 4 
5 r---. +F rom REG Decode 5 
6 r--- +From REG Decode 6 
7 ~ +From REG Decode 7 

1------------{~-~Q~P~R]B~itJI~5~F~lJ------ Invert Sw Control 46B8 

-QPRK~i;// Fl ' L C}Ycle Control 24A2 

KB311 

-QPR Bit 10 Fl 

t' N +QPR Bits 8-10 ze::-- CPU CTRl Decoding 60C/D3 

I -QPR Bits 8-10 Zero Bus Check 

-QPR Bit 9 Fl A -QPR Bit 8 Fl 

2-6B7 

KBlll(PI,4-7,:~12~-~15~)~~+_~~----~====-----------~~~---~--------------------------~~~~~--------------{<~iB~5Flll IS "'--:-']5'1- +QPR Bit 15 Fl IS IS 

~ ~~====±=~=I~J=============================~~================~===============t~l=~===============lj+O~PiR1B~itilii4F~ll rBi-ts-I-2---15~~~~ _____ ~Q-R-1 :: ~10~}r----+-r1-t-t------------------------------r-------~~-t-r-----,------t~:~~~~~:~:~::~:~~~:~~~1 
+OPR Bit 10 Fl 

~ 1-------- I/o. Common Bus Qut 4-60 

Bits 8-11 ~~------~~~1-f---~----;1----------------------------------------~f_------------------~~~~~--~:r~--f-+!QiPiRiB!it~9fiFl~1f~~1:£:=::: ----- 8 8" +QPR Bit 8 Fl _0 r--- FOR 4604 

PI PI +OPR Bit PI FlPI ~ _ 
7 "7 +OPR Bit 7 Fl CE Display Selection 4-58 

Bits 4-7, PI ~ 
~ +OPR Bit 6 Fl 
~ +QPR Bit 5 Fl 

3 3 +QPR Bit 3 Fl 
~ +QPR Bit 2 Fl 

Bits PO, 0-3 I-f +QPR Bit I Fl 
4 ~!~~~~~t=~~~~~~1-~~~~~~~~~~~~~~~~~~~1_~~~~~~~~~~~1_~~~lJ~~1:+OIIP~R~B~it~4~F~l~1 ro +QPR Bit 0 Fl o ~ 

~O~ ___ ... To REG Select 4-34 
From REG Select 4-34 

PO 'r~ 

-Reset QPR 
(Bits 4-7, PI, 12-15) 

-Reset QPR 

(Bits PO, 0-3, 8-11) 

20A6 -lQG 

-QPR Bit 6 Fl ..-

-QPR Bit 4 Fl 
D5 +QPR Decode 8 A~ 

05 +QP::::de E ..to:, A 
05 +QPR Decode F .b 

DECQDE I 
GQA C 

o A I---- +QPR Decode 0 
I A I--- +QPR Decode I 

KB201 2 A I--- +QPR Decode 2 
3 A I--- +QPR Decode 3 

+OPR Bit 3 Fl 
+QPR Bit 2 Fl I 

L--+7.Q~PR~Bi~t71~F~l~ 2 
L---c+O~P;;:R;-!B"itC,OHCF lH 4 

'--------=-="-"--'--"--18 

KB211 

'I 

4 A I--- +OPR Decode 4 
5 A I--- +QPR Decode 5 
6 A I--- +QPR Decode 6 
7 A I--- +QPR Decode 7 
8 A I--- +OPR Decode 8 
9 A I--- +OPR Decode 9 

10 A I---+QPR Decode A 
II A r--- +QPR Decode B 
12 A I---+OPR Decode C 
13 A I--- +OPR Decode 0 
14 A I--- +QPR Decode E 
15 A I---- +OPR Decode F 

KB301 

40AS +MVHS 
KB302 

24E9 +CY2 I A ::..:.::.:....-:'--'---______ --1 

+QPR Bit PO Fl PO 

+XX Type r- 3BA4, B2 
~----~~---+~~~~~---4 __ 5~3 

+FF FOl1llat Instr 

L+:i::°~PR;-B~i.;.t 77-i;FT-l-----JA I 
'---c+"Q<iP;iiR"'B:.;;it'-i6i-ii,Fl'-___ --tA 2 

L-__ ~+O~PR~B~i~t5~Fl~ ______ ,A4 

+QPR Bit 11 Fl 

QR r--.. B I 

r-- B 2 

'-_+,.;Q'"P;;;R;-;B;-;-it;-;,;IO';o-FT'l'-____ ~J I B 4 
+QPR Bit 9 Fl J'--__ ....;.:.KB:..;30;.:.2:....._-' 



SY33-1024-O 
FES: S533-1003 

Switch Integrator Signals from 
Customer Console 4-01 (07) and 
CE Console (eE) 4-57(E8) 407 +Load FL 

-lao 

4 

r--- ICPl ~ +T6 A --_. 
r--- A + Allow ICPl I Fl -Initial Ctrl Prog load INT 

'-----' 

A 

C 

o 

CE -ICE Mode Sw INT 
" -CE Key Sw INT KA532 

CE -ICPl loop Sw I NT 
2489 +End Op Fl 

-Storage Alter Mode INT +T6 
-Storage Display Made I NT 

-Storage Fill Made I NT r---
-Storage Scan Made I NT 1- 407 + Stop Fl 

CE -Storage Test Sw INT r--

-Display Reg Mode INT 

-Alter Reg Mode INT J-

o rigin of frequently occurring signals: 

log 

YO,l,2,3 C 
D 
T1 

elta CVO, 1,2,3 
,2,3,4,5~6,7,8 

Pr ocess 

lC 2 Fl 

22A6 

24E9 
24E8 
2B9 

4A9 

2409 

-Alter 
-Displ 
-Fill 
-Scan 

-Displ Reg 
-AI! Reo 
-ICE Mode 

-CE Key r---

-Fill 

-ST Test Sw 

N ate: ICPl, MANOP, ST DASF, ST TEST, and lS DISAlT are 
mairi control signals used throughout the whole CPU 

DASF = Storage Display, Alter, Scan, or Fill ST 
D ISAlT = Display or Alter 

N 

~ 

r---

" OR 
r---

'-----' 

KA531 

"ORJ k 

~ 
" A 

" 
KA531 

• Diagram 4-20_ MANOP and ICPl (039818) 2020;;> 50,000 FEMDM Vall (3/70) 

0484 +Svstem Reset Puls,,-

~~ujO' KA531 
J A 

~A O. 

I~ ," ___ L-

Do Not Carel KA531 

+Intern ST DASF 

-Intern LS Disalt 

+CE Key Sw On 

+1 ntern 5T Test 

4r -I ntern 5T Test 

6 

-.bN +ICPl 

-ICPl Fl b 
-lOG r--- OR -MANOP 

+Inlern ST DASF KA531 

~ J OR 

~~ -Inlern lS Disall "- + MANOP Fl 

Fl 

+Process r--- ~ +MANOP 
L--

+Della CVO A . I A lORl -Intern 
-Bus MANOP IMANOP Fl +T6 -lm.JSL] N ~. I/O Cammon Bus Out 

lOOT 
I 

D5, D6 I 

1401(1440 Compatibility feotur. :,,~v_ C~ ~d~ .s:~e<:k} __ 
I 

- --' 

-Intern 5T Test ct:l +ST DASF 

+1 ntern ST DASF 

~ -ICE Key Sw On KA532 
-ST Fill or Alter not CE Made KA531 

+CE Mode Sw INT 
A 

J KA532 

-Stor"ll" A ter Made !"IT ~ -Star Scan or Fi II 
-Storaoe Display Mode INT 

OR +$tor Scan or Display 
-Slorage Scan Mode I NT 

" 
KA532 

+CE Key Sw On 
A 

+ST Test 

+Intem 5T Test 

~ 
KA531 

+lS Disolt -Intern CE Key and CE Mode Sw 
A 

KA531 
b [ 

-Intern LS Disalt KA532 J OR I 
+lS Disalt or lOG 

+Inlern ST DASF -lOG 
'-----' 

-Storage F~ Mode INT 
A 

-.b -5torgml Scan Mode IN 
+5T Disalt or CE Reg Disalt 

" -Intern lS Disclt " OR AJ 
-Intern LS Disalt 

KA532 

-Alt.r Reg Mode INT l'- A +MANOP Set AlU Zero 
+1 ntern 5T Test =G1J +lC2 Fl 

B6+MANOP 
+CVO 
-lOG A 

-Intern ST Test -MANOP Inbus to FDR 

C r-- OR 

" KA531 A -ICPl Fl +CVO or CVl KA532 

J OR 
+Intem ICPl or 

+1 ntern ST DASF ST Mode B6+MANOP 

A -MANOP Suppr 0-7 
-Intern LS Disalt -.br-r-

rl A 
+CVO or CVl t--
+lC2 Fl A 

-MANOP Suppr 8-15 
OR r-LJ +Intern ST Test 

L r--
+CY3 A 

+Intern ST DASF ~ 

+ICPl 

-MANOP J 

+MANOP J 
60E9 

+ST DASF J 

-ST Fill or Alter not CE Mod. 

-Star Scan or Fi II 

+Stor Scan or Display 

+ST TESTJ 

+lS DISAl!l 

+LS Disalt or Log 

+5T Disalt or CE Reg Disalt 

+MANOP Set AlU Zero 

+MANOP Inbus to FOR 

-MANOP Suppr 0-7 

-MANOP Suppr 8-15 

Address ehec k 39 A8/B6 

Cycle Control 24A8, B6, 88 

Prevent Storage Use 10C2 

lS Write 4-36 

X Address 0 34A2 

Run Can Ira I 4B6 

Process Cheek 2-1 

I/O Bus to FDR 46A4 

I/O Common Bus In 6204 

S.uppress Control 44A6, C6 

Suppress Control 44A6, C6 

Shift by 2 or 4 42B3 

Shift by 2 or 4 42B3 



sY33-I024-o 
FES,SS33-IOO3 

64A6 +cS Dev1ce 3 or -4 Fl 

64A6 +CS Device 2 or· 3 Fl 

lOG Bit 15 

.-__ -<.,;.;A .. I Fl 

] 
LOG Bit 14 

484 +Systern Reset PulSe 

+CY3 
+ A 

lOG +LOG J l AR CRI-':.:L.=------<+LOG 
~ ~~~ 

~A7,D7 " -lOG 

+CY2 

B6 -Prevent For~j 
+Write' Ie _ 

2-4C8 +Inhibit RHT FL -f-:-:l . 
2-4C8 +Inhiblt LFT Fl I J OR I 

A5+l0G 
Y -LOG SAR Power SAR Powering Circuits IOE5/4 

LOG ADDRESS GATE 

A DECODE 

7 

~ 
AR CRP--''i-L-'E2-,E-S---l-lOG 

I KA551 

+MANOP not lOG ~ Program Level Control 3205 

'---------1 A ~ ~:~~t~::~~ 4C:: 4-10 

I~ 
-----------------4~UW 

-Force Zero or Norm Op 8-15 

+Current PL7 FL 

+Current PL6 FL 
+Current Pl5 Fl 

3209 +Current PL4 Fl 

+Current PL3 FL 

+Current PL2 FL 

+Current PLl Fl 

7 

,6 

S 

4 

3 

2 
I 

S 
+Current Pl Bit I lOG REG 6 LOG LATCH 

T ..... CE Console SlA2H __ -I.:.;A .. 1 ~ l Lr.n 
J ~~OR"'P--+l:.:0:.:G=--=Blt,-I",5-----------------, 

+Current PL Bit 2 LOG REG 7 ~ 
H-L..,-"="'(C!!E~c:..!on;'0..'!IO~57~A-2tj~~~~~1~A1IrF-'-l ~ 

] ~ A I .... J, +LOG Bit 14 
~, ~ ORP-~~=--=~------~-------. 

38C4 +Increment by 1 

-t +Current PL Bit 4 LOG Bit 13 R.:lJ 
'---!---' -~CE conSOle57A2H---l:::AL"byF~ r ~1--2--4-D-'+::::::::'--B::d:t'--fl::'::-C-he-C-k -Fl----------, 

o.~------_W--~~~r-++--~=-~~~~=t==flll 
38A3 +Decrement by 1 

1084 r +ALU to SAR 

39C4 +Decrement by 1 

39M +Decrement by 2 

16B6 -ALU 8-15 to INH 8-15 

3905 r +Increment by I 

3905 +Increment by 2 

24E9 +Cycle I Fl 

BASOl 

~ Fl I .-__ ~2~-~2=+lSA~=C~h."'Ck~Fl::::;1It~-"'~ A L-J 2-2 -XAdd,e"SoloctedF!J--f;;l r ~;:;: 0 

LO~ 2-2 -y Address SelectedF~ ~ A 

BA501 

J OR 11--_____ +f-+-lLj-:-fl-;:~-.GrD-:-:'-.mJ-le-nt++-----------++_-;-" 
~A 

BA202 I--~ 0 
2-2 +Y Address Check F L ~ r--

LOGALUto 
Inhibit Right 

Lj Fl I 
LOG Increment 

f.--.b A 

8A202 

+LOG Bit 12 

+LOG.Bit It 

OR r-----------rt+~Fj~ .. ~-,--~--------------------~+--r-r1 
A" FL I t-;:: A ~ ~I-

~:M~&;~EL}---+tt--~ +lOGBlt J( 2-2 L!-XAdd,e"Check~ ~~ OR~ 
LOGALU to 
Inhibit Left 

BA212 
OR ~------------+~~~1r.~---,r-~+---------------------------4__L~ 

LjFll 

LOG Bit 9 

KA552 

~J:>.-::-:l~0~G~R~ .. ~et~~~R."' .. "t,__Co-n-tto-I-4C__r2 

I Fit ~-~A -LOG Force System Reset CPU Start Control4M 

+Write C cle A I For CE jumper, see note on 

KASSI AlD KA551 

LOG RESET 

,+Oelta CYI 
A5+LOG 
-tCYO 

~+W~,~lt~o~C~Y,C~I.'__ ________ £"J~A 11J:>.---------------------------+--~4 
~ 

KA552 

+Delta CYI 
+Write C cia 

~+D~e'"It"_a~C~Y2~ __________ _<~r__, tCY~I'__ __ __+___< 
+Write CYcle-' A lp..,lgt------------__+--L-.J 

~~~O!.!.. ____ ....J:"_I N +Delto CY2 not Write C",:.!cl!.o -~t~~~,--.., 
!2-~I~C~3~+lSA~~0,~M~0~D~Ch~~~k~-------------~" ~ r-:=J A - I -Preve~~~~~tC!... -1-1-+-""1 

I '---' +w~,ue=t+=tJ 
L-- Cycle 

KASS3 

2-609 +SU 0' INH Check INP-f-----I-------+-+--"L:.J 

OCU I 

+LOGlMt 15 

+LOG Bit 14 

+LOG Bit 13 

+LOG Bit 12 

+LOG &it 11 

+LOG Bit 10 

+LOG BIt 9 FL 
+LOG Bit 8 FL 

15 

2-60} +AW Zero A 
Te,t Fl Lr:"t-- ORP--!-------/-+.J:::,.q 

2-6C9 +Bus Check F P A 

REG TO DISPLAY BY LOG 

KA553 

-tCy,,3'--_I-+--l 

-tCY2 
+Do~It~0~C5'Y'?;2 =:::::t;: 
+WriteC cle 

BA221 

LOG Bit S 

r-- +OCU I Bit Pi I _, 

r-------------------------+-I-t~~~tt== ~CE Display Selection 58D3 

~ 
+LOG Bit 7Fl 

] ~ I 
24E9 +Cycle 2 FL 

6486 +Cycle Steal 

+T2 

2-1 +AW or Bus or SU 
Check 

+Process 
AS-lOG 
+IS 

~A 

I 
8A221 

A 

Origin of frequently occurring signals: 

Process 
MANOP 

CYO,I,2,3 
Delta CYO,I,2,3 
TI,2,3,4,5,6,7,8 
Write Cycle 
Read Cycle 

CE Display Bits 
CE Display Switch INT's 

4A9 
20BB 

24E9 
24EB 
2B9 
28B 
2CB 

5888 
57B9 

+Set LOG REG I 

1 r;;l--.-Reset lOG 
L:,fREGI 

-Reset LOG REG 2 

• Diagram 4-22. CPU Log Control and OCU 1 ~Ollitoring Register (039828) 

+R, ~ c:' cl J +Inhlbit Check FL I A5 -LOG FL 

I +sAR Check FL I 

lOG Bit 7 

[ AI Fl 

] 

OCUI 
MONITORING REGISTER 

LOGPARITV 

16D9 +Inhlbit Bit PI 
OCU 1 BltP) 

16B9 +Inhibit Bits 8-15-Pl Even 
OE 1--__ ..-..---, 

~Fl 
8A222 

1609 +Inhibit Bit PO t'-. 

16C9 +Inhibit Bits 0-7·PO Even OE 

8A222 ~+T1 DelaYed 

N .T1 I U(+T8~elayed) 
+T1 
(+TB) 

OCU 1 Bit PO 

A 

(-TB~, 8A221 

If 1401/1440 Compatibility feature Installed 

2020 ~ 50,000 FEMDM Vol I (3;70) 

I I 
I +Bus Check FL I 

I +ALU Zero Test FL I 

: +Shift Unit Check FL : 

I +Modifier Check FL I 
+LSA Check FL 

L+"'O"C"'U"'I-'B"'U-'P"-O_---l PO 

AS-lOG 

'-CE Display Switch MAR INT 

KA5S2 
-CE Display Switch FDR INT 

-CE Dis Ilavs Swifch TDR INT 

KA5S3 
-CE Dis lay Switch SAR INT 

-CE Display Switch OP REG INT 

-CE Display Switch OCU liNT 

A 

A 

A 

A 
-----+-""1 

A 
-------""I 

REG TO DISPLAY BY SELECT SW 

-tCY2 
~~~---------r; ........J IOB6 -SAR B;t PI Fl '" ORI A +sAR Bit PI to Dbpl." CE D;'play S.loctlo, 58A2 

SAR PARITY CORRECTION CY2 

~J:>.---+-------"-"'+SAR Bit PO to Display 

1086 -SAR Bit PO FL OR A CE Display Selection 58A2 

-Force Zero or Norm Op 0-7 08 

FORCE ZERO OR ONE· CONTROL 

+OCU 1 to Displo SWCE Display 58C5,E7 

+CPR to Display Sw CE Display 58A5, E8 

-SAR to Obplay Sw 
CE Display 58A4 

-TOR to Display Sw 
CE Display 58A4 

-FOR to Display Sw 
CE Display 58A4 

-MAR to Display Sw 
CE Display 58A4 

SELECTOR 

'-------,---lGO A 

A GO B 

L-----------~--__lGOC 

+CE Display Bit 15 

+CE Dis la Bit 14 
+CE Display Bit 13 

IS 

14 

13 

+CE Display Bit 12 12 
+CE Display Bit 11 JJ 

+CE Display Bit 10 10 

+CE Display Bit 9 

+CE Display Bit 8 
+CE Display Bit PI PI 

CIS 
8 

CP 
A 

MA531 

SELECTOR 
~AB~+~F~~~ce~ __________ ~ __ __lGOA 

A GOB 
~AS~-F~~~C.~Z.~0~~~N=~~m~0~p~O~-~7~--4GOC 

+CE Display Bit 7 
+CE Display Bit 6 

+CE Display Bit 5 

+CE Display Bit 4 
+cE Display Bit 3 
+CE Display Bit 2 

+CE Display Bit 1 

+CE Dis la Bit 0 

+CE Dis la BH PO PO 

MA52i 

C7 
B 

CP 
A 

+Inhibit Bit 15 15 

+Inhibit Bit 14 

+lnhibit Bit 13 

+Inhibit Bit 12 

+Inhibit Bit 11 
+Inhibit Bit 10 

+Inhibit Bit 9 
+Inhibit Bit 8 

+Inhibit Bit PI PI 

CE DISPLAY TO INHIBIT 

+Inhibit Bit 7 7 
+Inhiblt Bit 6 

+Inhibit Bit 5 

+Inhibit Bit 4 
+inhibit Bit 3 

+Inhibit Bit 2 

+Inhibit Bit 1 
+Inhibit Bit 0 

+Inhibit Bit PO PO 

Inhibit 
Switch 16E7 

Inhibit 
Switch 16E7 



Fonn Y33-10~ FES Y33-1049 

A 

C 

D 

.. .. .. .. 
:6~"~,~:.'1e 7 ===:3 A I, I r-_____ --'s=-kl"'p-'c"-y::..3 :.:to-,C"Y.:.'. 4-54 

+TO REG Decode 3 +5T Test rl-f--:=:t;:j----I: 0.' 1~.L-----t-~Sk;IP~C~Y~3~t~0 ~CY~IQ 

i!TO!!'E!~!~!.:~!ia~.g:~;m~4~-':8~~~~~;~;;~;;~~~;;;;;:~~I~~j;;;;;\:Jt~i~:~g~'~~1:~Mj~~:~:~El~~:!D!0~'0;d:O=.5~~"JA[~t+:U:::d:t:::l:C~~:A:~I+:u::a:te:l:c~a:nd:A:,:tO:l:C':::::::::]J.:~r:::::~::~~~:;::::::::::::::::::::::::::::::::::::::::::::::::::::] ~C8;!T~~~~':::~0:=~~_~:':C~P::"l~_'_--(_~-~----'A ~~------1~~~~~[] +TO REG Decode 3 +OPR Bit 4 KA412 - ....I 

+FROM REG Decode 5 + P A I 38D9 +Increment Carry a .. Skip eY3 to CY2 

Jj+~O~P'~De~'od:.~A~==rOJ'~II+Auto lC 5484 OR +Change Carry 0 C6 +QPR Decode E INTERN SU Bit 15 from 4OB8) +OPR Decode B 3809 +Decrement Carry 0 I 
-OPR Bit 11 FL +QPR Decode C -- ~ I A -Skip eV3 to eY3 

~~ ~~!: 06: ~PRa~~!e F '-t--_____ +"'O"'P.::. . ..::De"',"'od"'o:..!F __ +--+_--I-

,...:-::-____ -,...-_..L~-, 4 5 ~ 7 8 12 -~A ~~---~~~~ '--t--_______ -+_-"'+O"'P"."'D"'o."'od"'o ... D>C', ~KA4-',2 KA411 ~ _A ~-------{-~5k;I~C~Y2~t~OECY2~ 
LBI I.... End OpCYO - r- _ ~ \--,:=====:+~T~0~'~EG~D=Oeod=0=7=~§~~~~ tal 0 +5T Test A +CYI A h+~T2L==,~ + ecode A ~ 
ANDI lt~i+iCt'i-"3~~~'-~-:-~-~-F-;-;-~-~-:-:-~r~f~ +End 00 Gate +Process not CS A C6 +CLC OR -Ski CY2 to CVI 0", 1 End Op CYO +CP. De od E End Op A -ClC not End Op 32A2 
~ ~~. A ~]R[ ~ ADDI 2 End OpCYO Do.odo 7 I 0' I 11- c...,-,-KA411 J+CY2 +Reset Condition 

TMSZ 3 -Skip CYO to CY2 End Op C(2 + PR Decode ~ A :;:0 IORb 
I-T~M~S~I:;;;::::::;-I--i++l-I ___ + ___ W_-fo -End Op ~1 ~::9D!]~[~S=s~:Op='F:::~·=a=n=0'=A=oI=1 =;:1 A +Process not CS A I "I 57E8 +Invert Perin. Sw INT 

SKIPS TO REPETITION (to D6) +End ()P FL. 0487 

I--- 20A3 
t-..3687 

I TRBS Direct 4 ..... , +CY3 T.Bl Indl, End OpCY2 Lf-- +ST T t can or i A KA414 
lH OI .. ,t 0 r 01 -Skip CYO to CY2 -End Op CY2 li2O~A8~+~IC~P~L ~!l]~=~~ A OR r-- +CYO KA414 =-'e""'----...,---r-:-A10• I P' 

Indir 5 ~, ri -EndOpCt'2 + 'Nmont, +Ct'lL f-- :;!,. ... notCS A+-1 _____ -'-________ --(I-t _____ -4 . .:A:..jI]nlver:lcr'Lty+'nvertPQrItYfL-c~~ 
5TH Direct L..:..J, l..=.J -Skip CYD toCY3 +Uodate LC and Auto LC~ A ...... 

1-8_S_T_-+I_nd_I,_~--,',. 1 A k41 -$kIp Ct'1 taCY3 +OPR Do.odo D ~t-- END OP ~ ..r:,JORI 

Circuits represented 
by the table are on 
ALD's: KA401 KA402 

KA403 

BZ L.J:D~h •• t ___ ~~ ~ 
8M Direct ~ OR +Branc 0.-- -End Op CYO f':"..8=t A A p.------, OR 

~ I I - J~ BP Indl, 7 ~.---~ End 00 Ct'1 D9 -lC End" f--
:AC ~C::~Cl or 2 "----I!fYL A I 
ST. 
l. MVHS I DD (TO 'EGOdd) 

I DX (TO .EGOdd) 

o 0 0 0 +Branch Uncond +Q.C 

o +M1VH11s -End Op CYO -End OpCt'2 r-_____ L--.ll._B ___ KA4 __ '2_~__=~J-------~~=~-----1~~~~toe~T:~:=n=ot=.c~s9I.A~1 L-
'-"T';m,;,--~~or~~~[~l,~~~~~~~~~~~~~~~-~En~d~OP~CYO~;~;t~:~ A I ~ 8 ['IT ~RB162 -EndOpCY2 +STTest r-t£ r-;:::::tJ 

End Op eVil ~ A N ~t-~~t elC 
OIT -

~ ~H-0 _'~-_-_1--_-_-_-_1----l'--r--' K8301 tI'"" ... notCS KA:ii4 +5etlC.~ ~ -===fl-
Invalid Op ~ tj-----t: ~ 0' Invalid Op -End Op CYOI A A KA413 ~ 

I.S~l~M-I-;::-I--i:j:°+~' ~---Io~ End 0 CYO ~::at':"~tan~ Auto LCQR~14 OR ~~13 +L: FL~; ~~ L-+_]"(O::'R"""'IAUX-F-~-C,l [_"'-..... KA414 g E~A8 SRM g~ 9 1++-1-----10 ! - p -End Op Ct'1 +T2 Fl 1604 I ~ I ~"o:;;.;rLC-'-,.:; L+L:;:c::,l,:.Fl::..-.J-- 58E3 
r,;M'+--:~::~--1f---1~~===~ 1 ~ Skip eyo to eva ~~9T::;urrent PLO Fl A KA413 ,...--...;O"';'L-_.J"-'~: ~ FL 

O to~o -Skip CYI toCY3 +Process not CS -Set-Reset LC -;::: A I OR~ 
MVH DD t -End OpCYO +T7 A 0. 1 ~==~-~ .. ~w~t~LC~FL~"i::====t=====:j:t=======:::j======t==::~Et ~~·Ir---"-_.J"-' OX 0 1++-----10 -End Op CYT +Reset Condition F 

MVB 

MVN 
MVZ 

XD 00 HI-t----1"7i1 0 -Skip CYO to CY3 
XX -Skip CYl to eY3 

01+-----1 f~o DO DX XD 
XX 

A 
o ~ 

~H------1~ 0 

llH-----I~O 
1 1 I+-----l~ 0 1 11+----+----[ 

-Skip CYO to CY3I 
-Skip CYt to CY3 

Skip evo to CY -End Op CY2 -End OpCt'2 
Skip CYO to CY2 

DD DX XD XX 
li>ln~va~I~ld~OpT~;;_t--~~!===::::jrt1===:rt~r~D Invalid Op -End Op CYO IAH DD ~:r------r0 -End OpCYO 0

"0 ~~..J':l:,N ~K83Dl ~~~ AHSC DX B 1++-1-----10 End OpCY2 
~~SC ~~ 1++-1----+-----10 Skip CYOtoCt'2 

~W-----!_t----------f_O .~-End~OpCYO g ~~D g~ H-+-1----j0 -End OpCt'2 
EO. XD 1++-1----+-----10 -Sk;p CYO to Ct'2 XX 

Halt 
Invalid Op 

SENS Direct 
Indir 

CTRl Direct 
Indir 

-End OPCt'O 
-End Op CYO i*End Op Ct'1 

Ski CYO to CY3 -End OpCYl End Op CYO !-reEnd Op_ Ct'1 
Skip evo to ev -End Op CYI 

32E9 +Unequal PL 

22A5 -lOG 
SKIPS TO 
REPETITION (A9) 

-Skip Cya to CY2 

-End Op CY2 
-Skip CY2 to CY2 I-End Op CYO 
-Skip CYI to CY3 

-Ski CYJ to CYl 

E7 -Any CS Req or Prey Cvcle Adv LENGTH COUNT LATCHES 

+T1 fl 
+Delta Process Fl A +Sf Tes ~,I MA4T1 

OR" -STOR Test AR CR ;~~~ Test Process Check FL 2 .. }'87 KA302 ~ +CY3 A I load I. ~ 
ocessnot ~E6 

+T4 KA413 +Process Fl A 

I 

DOT I ~r I +Cycle FL2 L..~~~ 

OR A ~OR .J>--------tl----rl-II-I A 
:'9'U A I .l I A OR +CYI '" Ct'2 

~AA o.LI~ f ~ ~~"LFLI A~ye;LFlll +CyoloFl1 22D2 
8 ~ ~KA302 L..S7A2 

~ A L~::::::=i::::::::::::::::~lr=+De~lto~Cy~,~le~F~11~57A2 
!9'LJ A 0' I _ f-MA '01' 

-SkipCY3toCY3 -----. I,-----tj A I .-+ ___ + _______ -...++-"+"'De"'It"'a.o:C"v<."'lo'-'F"'l"-2_ 57A2 
E_~En~d~00~C~YII=}-j+-,:,:KA304-=~--f+~3:;:~1:::J~A~I,,~ 8 ~, ~ ~ .. ". __ --"? ~: ~~~ ~A 1-lbJe--:1~tor~~:~'OlLIFl2-1tt~=A==t~:j~:~:r~~~·l~Fl2l[11 ~ ~ 
E-~Sk~IP~C~Y~3::!:to~C~~Y2~-t~~~::;I-.:.:==-.J~+c~Y2~lA:10. 0' L~ ~ __ ~ 
r=c:-:::=--== OR t-------.---L-L..J A ~~ ~ 
-Skip CYO to C 32A3 +Allow PL Switchin -.......... ~ A +CY3 

32E9 +Unequal PL A +Oelm CY3 
407 +St FL -Reset Pulse ..........-

~~ -Si e Mlcroinstr SN INT"" A 1.~;~;~;:::~LO~.R~ -Reset +Process ~ r 57E8 - set I l.yc e t"L·S 

Sw INT KASi2 
L-------------------~~--~AACR +CY2 '" CY3 

KA301 
+CYO or CVl 

INT A p.-~DOf.T~--An=y-'C::Sc: .. :::q'"'o::.'.:.p...,="Cye=Ad=v'--_C5 

Origin of frequently occurrIng sIgnals: 
P!l!!A!~!U!«iBiUiSi"'!!~~~l!~~k~~~~~~!il::J L--------------------------+----(A.O 

- -Invert Parit 
7E9 +In rt Pari· Swltc INT ~ A2· +TO 'EG ~r.-----------+E~En~d~O~P~CY2:m CYO,I,2,3 24E9 MANOP 2088 

Delta CYO, 1 ,2,3 24E8 
Proceu (FL, not CS) 4-4 
D.lta Process (FL, not CS Req) 4-4 

Any CS Request 64C6 
Cycle Steal 6486 
ST Test .lOCS 

TI,2,3,4.5,6,7,8 289 
Reset Condition 4C3 
Reset Pulse 484 

Decode 7 

END OF evo, 1,2, AND SKIPS AHEAD 

NOTE: Consider the CPR Decode specifications and the bit squares which are connected by 
horizontal lines as AND functions. Th. result signals are applied to the Cycle Timing 

~~~~~~~ ____________________ ~-IN" ~86 +Any CS Request 0 
CYCLE TIMING 

• Diagram 4-24. Cycle Control and Timing (!l3983A) 2020 ~ 50,000 FEMDM Vol I (8/69) 



Form Y33-I024-o 
FES Y33-1049 

A 

~ 0176 B" toLSr--
, D 1 r-;::- A +Set I/O Bus to lS 

KB412 I rf--
+T8 +Set I/O Bus to lS 
+L A 

'i:An2 
15 +Sense Bit 15 

GOI 

G02 

SELECTOR 

I/O BUS TO LS 

LA701!702 
LA71I!712 

+Pulse B 
LS INPUT CONTROL ANO TIMING 

36B9 -lS Write Tl-T2 

36C9 -lS Write T7, 18, T5 

r-- +lS Data-In Bit 15 15 1.-:-:-::-::-:---:--:::--:-::-, 
: ; ~ 1------' r- +lS Data-In Bit 14 ~ 15 +lS Data-In Bit 15 15 

+Sense Bit 14 r-------lc 2 C E~~~~~~~~+L~siD~at~a-~'"~B;tt ~'3j~-_::===:r:l 14 H +lS Data-In Bit 14 +Sense Bit 13 r I DE 1 0 +lS Data-In Bit 12 +lS Data-In Bit 13 n 
&_~12~~ 2E mD I~II ~ m~_~12 A~~'~1.~S~-~15~) ____ ~ ______ ~ _____ ~ ______ ~ _____ ~ ______ ~ _____ ~-----~ 

~ ~r;== GF
H 

I F ~ ata-" ,t r--L-J0R L----+--t~~~~:g:j _ r 

c 

D 

-"II ~:.,;:::.:~c:::::...;;:::-: ;';;~~:-l 2 G L- +lS Data-In Bit 10 I :~~,~:::~:~ ::: ~~ 
I 1 H I ~ +lS Data-In Bit 9 

+Sense Bit 9 I I I ~ I ~ L- +LS Data-In Bit 8 +LS Data-In Bit 9 

+Sense Bit 8 I,":::;;;;;;::::~~ ~ +LS Data-In Bit P1 PI +lS Data-In Bit 8 
+LOG ,..... .......... CE P1 +Sense Bit Pl r +lS Data-In Bit PO _ P1 +lS Data-In Bit Pl 

18A5 + t 4 +AlU to LS 

P1 
7 ~8D5 + E L LA702 SELECTOR 7 +lS Data-In Bit 7 

~ _ revent AW an A Ip-' .... ..--: I=c:.:...::.::..--r::=:Jmi--O-Rr AA't-~+-=se:::t.:.;A=LU,-t:.:.a-=LS=-----lGOl ALU TO LS :~~ ~:::~:~ :::~ 
SU a..ok KB412 I I ~ ~~;;h~~ ~R L ____ ~r-_I~+~L~S~D~at~a-:II"~B;~t 4~ f Lr:l-t-....:;.(P""O."O:...-7)'-'-__ .,.._~ ____ .--_..:.-___ ...,..._--'-____ ._-..:.----.,..---'---__ -.r--~---~-~---....., 

L-----;,+ ... TTB~;::tjC:-iO::R::1--r lA' +Set ALU to lS G02 +LS Data-I- Bit 15 15 I +lS Data-In Bit 3 -LJ 
+ 1\ I " +lS Data-In Bit 2 

~Hrr---------~PO~I~ro 
+LS Data-In Bit 14 

48A9 

ISI~+S~"2m~B~H~15~~=:;::===========~A 2 A ----1 I +LS Data-In Bit 13 
H +Corr Sum Bit 14 ~ ~ ~ ====..J r- +LS Data-In Bit 12 

+Carr Sum Bit 13 ~===========:jD 1 0 ---.J r--- +LS Data-In Bit 11 
+CorrSum Bit 12 Jr------------lE 2E 1------' r- +lS Data-In Bit 10 

+Sum Bit 11 r-Ir~==-====-========~-I~ ~ ~ ---.r-- +LS Data in Bit 9 +Corr Sum Bit 10 I H 1 H +lS Data-In Bit 8 

+Corr Sum Bit 9 .---------11 1 I +LS Data-In Bit PI PI 

+Corr Sum Bit 8 I .---------1 K 2 K +lS Data-In Bit 7 7 

+Sum Bit Pl I ~P: ~ ~ L- +LS Data-In Bit 6 
+Sum Bit 7 1 NIL- +lS Data-In Bit 5 

::~: :::: I rrffl~ ~R ~ ~ g I ~ :~: ~:::~:: :::; r-
+Sum Bit 4 I 1 S ~ I +LS Data-In Bit 2 

+Sum Bit 3 I T I I I +LS Data-In Bit 1 
+Sum Bit 2 '--------' +lS Data-In Bit 0 

+Sum Bit 1 +lS Data-In Bit PO PO 

+Sum Bit 0 

PO +Sum Bit PO 
SELECTOR 

+TS ,,-

+ .:.T8"'--t+_-""!" A +MAR to LS 

~ LA702 
GOI 

1 +Seleot LS Y7 

+Select LS Y6 

+Select LS YS 

32B/(.9 +Select LS Y4 

+Select lS V3 
+Select LS Y2 

+Select LS Yl 

o +Select LS YO 

LS ADDRESSING 

-x Address 0 

-X Address 1 

-X Address 2 

+lS Data-In Bit 1 

+LS Data-In Bit 0 

+LS Data-In Bit PO PO 

r-
~ 

-
~OR 

CC223 

-Pennit SA Gate 07 

L...lSA Check 
2-2A7 

PO 7 " 15 

10 Zooe 
]L0 Reg 1 ~~ Zoo. 1 ~~ Zoo. 1 

~~ Reg I~: I ~~ I 
I ~'----~ Reg _-----,I ~~ I 

= - ='- L~;;;';;;;;;;;;;; L;o;;;;;;--;;;;;;; L..,..--... 
I ~ Zooe I ~ Zoo. I ~ Zoo. J ~L--~ Zooe----JI 

-~-

3 Zone 
o 

I 

1 

I ~ I ~~ I ~'---~ -----,I 

I ~~ I ~~ I ~'----; ----JI 

LOCAL STORE (LSI 

I=b +MAR to LS 

~~ 4CE 
G02 

~ A +MARtoLS 

f-f:' _ LA712 
G03 

MAR TO LS 

LS70I!702 
LA71I!712 -X Address 3 

-X Address 4 

-x Address 5 

-x Address 6 
I ~~Reg I 0; I I I ~ I ~~ I ~'---~ -----,J 

LASOI-S04 ~. 0-7) 
LA60I-604 (Pl. S-15) -x Address 7 

l.....--~ A +MA.R to lS G04 +LS Data-In Bit 15 15 

L......-- I +LS Data-In Bit 14-

1S1~-~~n§ ... ~Ii~t~l~S}=:;=:===========~A 4 A ~ I +LS Data-In Bit 13 
II+ModiFierBit14 ~ !~ =::J r--- +LSData-rn Blt12 

+Modifier Bit 13 ~ ._-------------jD 20 ------1 r- +LS Data-In Bit 11 

+Modifier lit 12 ~ E 3 E t-=:===~:s r- +LS Data-In Bit 10 
+Modifier Bit 11 ~ I ~! ~ ~ r- +LS Data-In Bit 9 

+M:dfierli.l0 I H 2 H ~=====~1+~L?S~D~at~a-~I"tB~It~9~! +MmIifier lit 9 I 2 I +LS Data-In Bit Pl PI 

+Modifier Bit 8 11r======:j~: ~ 1-____ -, L- +LS Data-In Bit 7 7 

+Modifier lit PI I M~Q 3 MIL- +LS Data-In Bit 6 

:::::::: ~ I rr== : ~ ~ L=: :~: ~:::~:: :::! 
=~:::; I ~L~----!-~---'~l~ L- :~: :::=:: ::: ~ 
<Mo.n"., IH 2 II Ii· I I +LS Data-I, Bit 0 

+Modifier Bit 1 +LS Data In Bit PO PO 

+LOG 

, - 5 I 

-

+Modifier Bit 0 

PO +ModiAer Bit PO • 1 : 

+Bit Timing 1 A I I 

~;~;;,~!;I~i---- -+~;,-n~;~g~T:8-:-- -----i 
~~ :: 

IPO 7 1P1 151 // 

Origin of frequently occurring signals: 

LOG 

TS,8 
Pulse A, B 

22M 

2B8 
282 

-SA Gate 
-X Address 7 
+Select LS Y 

r-r-r_,r_,_,_,~~~R~ETG~ISrTE~Rr_r_._r;r_,_,~~ 
Ipol0111213141s16 71Plls1911011I121131141151 

lro 
I 
I 
I 
1 

I 
I 
I 

71Pl ~51 Consider as AND : 

~ -... ARDF "t'S 
I rP POt7, j 

, I I 

I I I 

L ___ ~~' ____ 1 ____ C~.d~ ___ J 
LASOI-S04 LA601-604 

LS REG (DETAIL) 

~~Reg 

~~Reg 

~R.9 
I 

/ 
/ 

/ 
/ 

/ 
/ 

I?! 

I ~ I ~~ 

I ~/ ,I ~ 
I 7J; I) ~ 

/ 
/ 

KB401 / 
/ 4084 +lS to TOR 

4685 +lS to FDR I OR 
-lS to TOR 

I J J ~ I ~: I fl'--~ -----,I 

J I I ~ I ~ J ~'___~ ------,J 

I I I ~ I ~: I ~'---~ ------,J 

1 J I ~ I ~ I ~'--~ -----,J 
I I I I I 

15 +LS Sense Bit 15 15 

+LS Sense Bit 14 

+LS Sense Bit 13 

+LS Sense Bit 12 
+lS 'Sense Bit 11 

+lS Sense Bit 10 

LA502/S03/504 LA721 +lS Sense Bit 9 

LA303 
38 D4 +LS to MAR 

lOA4 +LS to SAR 

:::--1LA~,604 _B-LAN731 +LS Seore BH S 
.. I'- -lS Data-Out Bit PO, 0-7, PI, 8-15 .L--'" +LS Sense Bit PI 

-SA Gate AR OF IJ:>--........ -=-:.:;;;~=;.;.;.;.:..;-'-'~'---...... ""I r-+""LS'-S"."'''';''' -'-8;""t -'-7'"" 1---1 

'----' -lS to Any Reg +lS Sense Bit 6 ---sAR IOA4 

"' FDR RI 
C6 -Permit SA Gate '" 

I 1~~-L~S~ta~~~R~-~LS~t~o~~~Re~~~~ 
OR I' o,MAR l~ 

KB41l 
Ir----===='----·Freeze Reg 4-59 +LS Sense Bit 5 -----MAR 3BC4 

LS Timing 
+Pulse A 

+Pulse B 

I W03 

+lS Sense Bit 4 

+LS Sense Bit 3 

+lS Sense Bit 2 

+lS Sense Bit 1 
+LS Sense Bit 0 

PO +LS Sense Bit PO PO 

36B9 -LS Write T2 '" OR +lS Address Check Gate 
36C9 -lS Write T7 ~ I 1 
TS. TS lA303 '-_____ __. F,e,ze Reg 4-59 

~~+y Add,," Gate 1 32AS 

I -t£-+Y Add .. " Gate 2 32AB 

lSA Check 2-2B7 

LS OUTPUT CONTROL AND TIMING 

• Diagram 4-3). locol Stare (03984A) 2020 ~ 50,000 FEMDM Vol' (8/69) 



~Y33-102 
,ES, SS33 

A 

.~ 

ALLOW PL SWITCHING 

-End OP CYO " 

.:~~~~p> ____ ~j-E~n~d~O~p~C~Y'~~;f~ -End OP CY2 " - tCYI A 
-Skip CY2 to CY2 I'. OR ~ - OR +AJlow PL Switching 04C7 

2489 -elC and not End OP. i' ~ A 11=======: 24E6 

489 +Process or Delta Proc 

+MANOP 

-Ski CYJ to CV3 ~ -A 
OR PL REG· RESET/SET CONTROL 

36A7 +1/0 OP Auto LC 
KA303 

+Pulse B 

LA103 
r----

SELECTOR 

A +Sense Tl"(lp Request Lines GOI 
PROGRAM LEVEL REGISTER 

Pl Reg 7 

> 5 

~==~===j~:~~~"Reg§t fP~~Re~FL~' ~ LS ZONE ADDRESSING BY. CYCLE STEAL OR CE OPERATIONS 
+PL Reg 6 FL 

-+Pi~ 
_ +Pl Reg 4 Fl CE Display Selection S8E3 

.-- +PL Reg 3 FL 

r-- +PL Reg 2 FL " 
+Pl Reg 1 Fl J.A6 +Delta Time I Fl .... ~ 

J OR I +CS LS Select Time 
2A6 +O&lto Time 3Fl ~ I 

PRIORITY DECISION (NEW PL) ~ 

NEW/CURRENT PL ZONE GATES SELECTOR 

=:300=E;.-7 ""+Y",A7'd",d"'''''''.;;G",a,,,t.~I,..-____ --l GO! 
+Tl r -;: - ",3O",E7,-,-+y,-,A",d",d,-,,,,,-".>G,,,a,-,t.-,,2~ ____ --l G02 

1 - +lS New PL Zone Gate ---r:-l +T5 I A OR)----===="'--==------I G03 

rU +T6 A 

KASII II ~AI-1-======"--------lGO' ~ A ~ +LS C"",,t PL Zo", Gat. • 

KASII 

LA201j202 

+CS LS Select 
64C6 +Anv CS Request A 11-'-+--==-==----------------------------------1 G05 

~ 

LAIOI/102/I03 DECODE 

~,: .l =:a+-B--N-F~:f-_l+f-:~l--:~f-_I-l: LAIII/112 
A 

G04 

SENSE TRAP REQUESTS AND CTRL SET/RESET PL 

,-----------r---r---------------~-l-+-l-l--lc .rL l 
,----~L-~~------~I_t+1~D 

1 ~J.. Pl Reg 5 
4 2 ~ r-------__jr:-r-----------------~H++-1E 

+OPR Decode 8 
-OPR Bit 4 
+OPR Bit 6 
34A5 +CYO Process not C 

A 

CC221 +ffi ~r-ORI-~~tC~E~LS~S~e~le~'t--------------------------------__jG06 
=--------jA 

20C8+lS Disolt 

CC221 

7 +Pl Reg 7 Fl !-------, 
+New Pl 6 r=------, L A 
~f----, '----. 
I+New Pl5 I L....-- C 

3{J ,.:~I_ 2-
6 S +." T ,ap Req,e,t 6 I ~i"I.r,aiP R·qi'·'t~7 ~~~~~ 

62'/C2 :~: ~::: ::~::: ~ I '------------.-:Lb-�~ 
3Q'-::""" JFLl I r- +PL Reg 7 Fl 

7 ~----------------------------------------------~~ 0 
SOURCE SELECTION OF 
LS ZONE (Y"I ADDRESSES 

21 CR: '- _ ,------'-"I"L __ .F'------------------H-+HF A r r- +New PL 6 
: -I c. r---' J +New PL 5 

~ R D"" JPLRe
FL.

4l E. D r-------' ~ +Bus Trap Request 3 T "- g 
+Bus Trap Request 2ll ~ 

• -I - ,---r:~1---------++~HG G. D F r----~ 

21 ES," JH--------' I • D F H [--• ..1 +New PL 3 L-__________ ~I~ ,,1FE 
+8U5 Trap Request T l - , LBDFHKf----, I-::-:----=:-:-

~ S F--=:}t+"'-____ -' ,---'-"IL __ .F'-------------------++H N.DF HKMh ~1+NewPL2 I"~ 
39A9 -HW Bounda FL ""-'--' 

~~~: =~~ ~~r ~~:~k FFi ~ OR +Trap Request 2 Lb ~ 
04 -Data Error Fl +Trap Request 1 l..J::::, ~ 

. I H 8 OF H KMP h L...--, +New Pl I 

! ~ ~,,-:~ ~~~========~-l I fl I I L-~ 

.A401 
6OD4 +CTRl 11 

RA501 Lb ~ 

OR 

BA401 

+From REG Decode 7 

+From REG Decode 6 

+From REG Decode 5 

-Q 

+T' L-____ r-.---.---, +From REG Decode 4 

~~ 
J-;= 0 
~~ +From REG Decode 2 

+From REG Decode 1 

3~~~ I ~ K 

4 r] FL l L ~ ~~~------------~~ 
! V~H~------------~~PL-Re-.~I~---------------------+--lM 

",
+D"'",",,a RCT.YOrn~:;;A-;r-4-I_lm-c-l" A~ oiRI-JDL_Req~L_'J·p't>....4--1+F-roLm REG De=d. 3 

42C9 +Shift Unit Bit 10 r----1 

±42~Ct9]+~S ~Hjt u~n~;t~'~;t~9==~~;[J A h. +Sense Bit IS 
4C3 -Reset Condition ""I 6207 +SENS 16 ! 6207 

~ ~Jl-l-----------------_J.--FL--r-l--------------------~-+N 
! WPJi ~ 

'-----------~L__~~~------------~P~---~ 
LA1I2 

2-1C3 +Any Check 
~ 

57EB -Proc Check Overr Sw IN~ A 
DETAILED LOG REQUEST (110 LOG) 

+CYO 

+OPR Bit 12 '" A AA303 ~::~::!~1ity 
1401/1440 :.Si.g~~~t~~F!:.~c.!.l~e ________ -, -+CYI I r - f,ture 'r Lt- +Test Packed Byte 
Compatibility (See Note): 3 t- A ORI-'-===-=-"-----------,- - - ~ - - - - - - J t 

~:~r:pocked:t~m~t~--- - ------"1 1 +CY2or CY3 - + e.!t-"~~~~...!e_~c.!i!I!.._J ="-===}=l.l"----------::-----:: --:-~O~P~R ~';!:,t 5C=:t.:A~J (See Note) 

I : 39B7** +Intern 17 Delta Proc not CSR 
54A9 +Reset Corry - Sign Position: ~ + Sign Position Fl r----1 42A3 -8it 8-11 Si n A-F A 

54BB+CC3Fl ...:.- rQJL ,_~_44AS OE k· OR! 
42A3 -Bit 12-15 Sign A-F", 

;i:~ ~~e;~ICor A lOR 

24D8 +lCl Fl I RA502 

Data Error 
M301 

42M' Fl 

TEST FOR PACKED DECIMAL DATA OR SIGN (DATA ERROR) 

-Doto Error Fl 83 

1.---. 3987 -Reset Error Fls 

I l-- +Sense Bit 11 
62D7 +SENS 16 A ! 6207 
~~~~----------------j~~~ 

RAS02 

Origin of frequently occurring signals: 

OPR Decode 0 to F 
OPRBits 

.MANOP 
LOG(FL) 

EndOP CV 
Skip CY to CY 

CYO, I, 2, 3 
Delta CYO, I, 2, 3 
TI, 2, 3, 4, S, 6, 7,8 
Pulse B 

18E6 
18AS 

20'8 
22A6 

4-24 
4-24 

24E9 
24E8 
2.9 
2.2 

From REG Decode 1 to 7 TBA7 
To REG Decode 0 to 7 18C9 

*, ** == Unnomed signal 

Notel The sianol il fed through the 1401/1440 Compatibility feature, 
if installed, before entering the next logic block. Refer to 
Field Engineering Theory-Maintenance Diagrams manual 
(FE:TMDM), 1401/1440 Compatibility Feature, System/360 
Model 20 (Machines with serial no. SO, 000 and above), 
Order No. sY33-1 056. 

LAII2 

NEW Pl TO CURRENT PL· CONTROL 

+ Unequal Pl 

I+New Pl3 E 

I +New Pl 2 I r--- F 

I+New Pll ~ r-- ~ 
o ~I--------l --

CURRENT Pl REGISTER 

LAI 11/1 12 

7 -~ 7 

:I 
3C 1-4K 2--
6U 

3. 1-4J 2-
6T 

~+setC',,'"tPL& + 
~ 
f-4-
~ 

7. +CurrentPl7FlLL

+Current Pl 6 FlIL-= ~ 
+Current PL S Fl ~ K 

+Current Pl4 Fl - l 

+Current PL 3 FL ...r-- M 

+Current Pl2 Fl ~ ~ 
+Current PL 1 Fl -----.J I P 

3 D l '-- +Sel"t LS Y7 ~ 
4l T2 E +Select lSY6 
6 V L- +Select lS YS 

3 E +Select lS Y4 

: ~ 3-I t~-------1~:~~::~::~:i~t: ~~~t:1 0 ~;:o~:::: 2:: 
-Reset Current Pl 

"';Reset 

Current Pl 

o '-,~ 0 
o +Current Pl 0 Fl ----...J 

64A9 +CS Request FL Dev 1 or 2 Q 
3 F r--- +Select lS Yl 

4Nj-1 r- +SelectlSYO 
Lb R 

+To REG Decode 7 ----, 

+10 REG Decode 6 ~ 5 

+To REG Decode 5 '----- ~ 
+To REG Decode 4 - V 

6X 

40 31J (S:-1f 1-
I,V 

+To REG Decode 3 ~ ~ 3 H l. 

:~: :~~ ~:::~: ~ =--r. ~ : ~ TI -
+To REG Decode 0 ------1L----------' 

+Current Pl 6 Fl 

+Current PlS Fl 

7 +C"rent PL 7 FL ~ 

1-__________________________________________________ --1 :~~~:~::~ ~ :~ lOG REG 22A/B2 

7 -Current Pl 7 Fl 

-Current Pl 6 Fl 

-Current PlS Fl 

-Current Pl4 Fl 

-Current Pl 3 Fl 

-Current Pl 2 Fl 

-Current Pl I Fl 

o -Current PlO Fl 
A 

7 +l'L Reg 7 FL ,---+-+++-+++-__ ----j ~ 

SELECTOR 

+Cvrrent Pl2 Fl 

+Current Pll Fl I 

o +Current Pl 0 Fl h--+- Cycle Control 24DS 
I L....- Prevent Storage Use 10C2 

LAlll/112 

L-- i :~:::~: rt-J------L----W-l-W~-='-----==I~ 
I +New Pl 3 r--t H 

A' -

CD-

E F-

G H - +Unequal Pl 

I+NewPl2h I -~ 
I+NewPLI tll L 

O~III ~ 
L------t======~.~ 

R 

H---.----==:.:::..:-=-------.-g-- Cycl. nm;,. 24E6,C5 

I K - Run Control 4A5 
lS Write 36D7 

L M - SAR 10B2 
N P _ Freeze Reg 4-59 

QR-

PRIORITY EVALUATION OF NEW PL 

• Diagram 4-32 •. Program level Control and lS Zone Selection (03985') 2020 ~ 50,000 FEMDM Vol I (3/70) 





2 3 ... 4 5 8 9 

+OPR Decode E 
34D5 

+To REG Decode 7 

+OPR Decode A ~~~----------------------------~~~A 

A A +OPR Decode F 
+OPR Decode B 

A 34D5 
+LOG 

+To REG Decode 3 A +Delta CY3 
A +From RE G Decode 5 

+OPR Decode C 
OR 

+XX T pe 
+Tl +Auto LC 

-,-;;,-'-;-'---:=0;-------1--+-1 A _+;...;Pr"'o-"ce::.;s:;cs _____ -1 A OR -LS Write Tl-T2 Local Store 30A4 L 302 
+OPR Decode D 

A 

+OPR Bit 8 
LA301 24D9 -LC End OP Gate A 

L------.Modifier Check 2-4D6 

~ +OPR Bit 12 
+OPR Decode D A 

A 24B9 +End OP FL 

+OPR Bit 4 
+OPR Bit 4 

LA301 
LA302 

+OPR Bit 5 

+LS Disalt or LOG 

8 +OPR Decode 3 
+CY2 

+OPR Bit 4 

OR~-~MA~~N~O~P~LS~W~r~it~e----------------------------------------------------~L_~ 
~~ _________ ~ A 

2-10 +ALU Test FL A 
o I I A +Any CS Request 

i G 
r-- R '--I.....- +OPR Decode C .---.-- r--r-

A LA301 +Delta CYI ~~ +OPR Bits 4 and 5 
+T7 A 

r--
'--'-- +OPR Decode B A +OPR Bit 8 A +CLC or CTRL ~ 

I-- OR 
~ 

A 
+OPR Decode D ~ 

+Delta CY2 1 f--

D6 -Delta Proc w-oCh[ 
'--+OPR Bit 4 If'- A +OPR Decode F A ~ r--- CE 

L I-- 'illlT A r-- +Set LS Write T7 

C 

+OPR Decode 8 
~ A OR 

~ 
t-- OR 

-LS Write T7, T8, T5 
+CYI 

[ I-- +ICPL A 
+OPR Decode C P- I A A -Delta Proc w-o Check L t--I-- ~ 
+OPR Decode A 

~ 

A f--
+Delta CY3 A I.....-L-

Local Store 30A4 

Modifier Check 2-406 

+MANOP 1'-...---- L= t--
+OPR Decode 5 I'- A 

+OPR Decode D +OPR Decode 9 I'-
A 

+Gate LS Write T7 

A I'- +OPR Decode 4 ~ LA313 LA313 
+OPR Bit 4 I'- 39D9 -Branch GO FL r-:::I OR A 

i-Delta Proc w-o Check C8 

~ 32E9 +Unequal PL '"f:::j +T5 
+Delta Process w-o Check ~+Delta CYO A 

LA312 +Process w-o Check I A 1 I---A 46B7 +Branch ,--0--+Any CS Request I'- 39D9 -Branch GO FL A 
+Anv CS Reauer ~ 

I A ~ 
+OPR Decode E f- OR 

LA313 +OPR Decode 8 +Any CS Request ,----

I 
+T8 -r-- +OPR Bit 4 

+OPR Bit 4 I'-
A +MANOP .1'-
f-+OPR Bit 5 r--.. A +To REG Decode 7 OR I-.... r::-:: " -Inhibit LS Write T8 +Process w-o Check A 

+OPR Bit 6 A +OPR Decode 3 OR 
+OPR Decode C f-'--- +OPR Decode F --

I 
A +CY3 34B5 +Branch and Store 

+OPR Bit 4 +OPR Decode D r--
+T2 

1 Origin of frequently occurring signals: A A 
+OPR Bit 5 ~ 

D 

OPR Decode 0 to F 18E6 LA311 
OPR Bits 18A5 +Delta Process 

MANOP 20B8 
+T5 

LOG 22A6 LA432 
LS Disalt or LOG 20C8 +0 PR De code 8 O--~ ICPL 20A8 

+Delta CY2 A 
Any CS Request 64C6 +ICPL I-- +Set LS Wri te T8 

+LOG +MANOP +CYI OR A CYO, 1,2,3 24E9 
- LOG and Process I--

Delta CYO, 1, 2, 3 24E8 A A 
A +Process +CYO 

Tl, 2,3,4,5,6,7,8 2B9 

Process } 
LA313 

Process w-o Check 
04A9 

De I to Process +LS Disalt or LOG 
Delta Process w-o Check A 
To REG/From REG Decode 18C9,A7 

01 D8 -Alter Register Mode I NT 

E 

LA312 

Diagram 4-36. LS Write (03987A) 2020250,000 FEMDM Vall (3/70) 





5Y33-1024-0 
FES,5533-1OO3 

A 

D 

+OPR Decode A fFl 
:~g~~~~::~:~~~------~ A OR~-----' 
+0 PR Decode D 

-cs Decrement 1 1'--

-
- A 

+Delto CY2 -
A 

r__ -+OPR Decode E 
+OPR Bit 4 
+ TO REG Decode 7 

A 
~ 

r -
OR 

A 

+Delto CY3 
RA402 +ICPL +0 PR Decode A 

~ -

f--
A 

+OPR Bit 5 
+MANOP A ORP----, +OPR Bit 6 
+Delto CY2 

+ICPL 

-MVB Incr or ICPL 
l8C7 +FF Format Instr -
+Delto CYI 
+OPR Decode B i'-

A I'- A 

f--

--
,~& 

RA402 
r-:,,-

r--l -B;401~ -CS Decrement by 2 
N ~~+"-M"-y'-'H-'---'-X"-X'------------+--t-----j 

f--

L 
,---=~=~ ____________ ---'+ '-"'De"'I"'to'-"C"-Y"-I __________ HH4 

RA402 

~~~~--~
~~c=;:-=::....:...c------lr--

I'-

'-"-'--'-'-"'''-''------'-''"11'-- A OR P>-------' 
~~~~---_1r

"i:"+:-"~,,.--------j A 

'---

~~~~~-~----
~~"""C"_',__----\~ 

+OPR Decode B 

f--
~ 

A 
- OR 

A 

-
A 

-'----

~~~-------l A -CS Increment bt~ 1 I'-- -

~~~~~-----j~ORr_----------------------+-r-4~ 

4 

RA401 

I'- N ~__._----+-=D-=e-=-cr:.:ec:.m-=e:.cntc:b:!Y~l 38A6/ A7 IBB 

f---- CE 

'----- LOG REG 22B2 

DECREMENT 

I'- N ~~----+-=D-=e-=c:..:rec.:m-=e'-'nt'-b2Y'--=--2 38A6/BS 

L: ~~G REG 22B2 

1 - = - INCREMENT 

6 

20B8 -ST Fill or Alter not CE Mode 

AA411 

2+O~P~R0D~e~c£0~de~B __________________ -1N 

+OPR Decode 8 

+OPR Bit 4 RA501 

-
+OPR Decode 9 
18C7 tfF Format Instr A 

+OPR Bit 7 

38B6 +MAR Bit 15 FL 

-AH AHSC SHorSHSCI'- r--_b
+OPR Decode 8 r--
+OPRBit4 A OR A l 
+OPR Decode A~ 

"RA~ 

~ ~ i+$T7~3~IT~~;~~~~~~~~I=====~& r---J A~OR 4A9 +Oel ta Proc not CS Request 

~1~OC4L-~-P~revl~,entt~~~U~ ________ -1 b I RA501 I'-

HW~ary 

FL 

RA501 

UP Addr Chk 

A FL 

A 

+Regenerate Addr 
A Check 

Inhibit Switch Control 
16E4 

-HW Boundory FL 
-up Addr Chk FL }Trop Reguest 2 
-L W Addr Chk FL. 32B2 

+5ense Bit 8 

+Delto CYO I'- A f"--------------H-t----r-'-'" I'-I.':0::.:R:.L;:-;-;=.p~~'"i-t-j 
~2~0~C~S_-~S~T~F~il~I~0~r~A~lt~e~r~no~t_C~E~M=0=de~~-----------t---'I'-~J RA501 I I A ~ 

L --::::-r-- LW Addr Chk r--t---J 
+Sense Bit 9 L-.. '}vo Common Bus In 

,.. 62C6 

-c+"'C'::'Y"'3'--::=-c:::-:-,-________________ ---l -Reset Error Lotches J A FL 
62D7 +SENS 16 - ORI--C,.+,-::='-=-=-===--------------+ 
~+~VL-______________________ 4A L 

RA"s'02 Doto Error FL 32D4 
*For jumperin9t refer to Note 1 on ALD RA353 

GND 

RA501 

62D7 +SENS 16 Deto Error FL 32D3 

ADDRESS CHECK 

~A353 

A 

A 
+Sense Bit 10 

CS Address Check 
64C7 

1401/1440 
A +Delto CY3 I'-- RA402 

+'-:O~PR~D"ec"'o"'d"'e-OC:---~---1- RA402 L ~ ORP"--~t--f------------+-I-C-P-L----~----------'--"1 A +Increment bYe 1 ~t6/A7/B8 

-MVB Incr or IcpLl - ~ A +C+
De

Y
l
lto CY2 A 

LOG REG 22C2 

+MANOP '----'-- qr- F LOG REG 22C2 

~~s*~:~~~nt~:~m~B~~tTI5~R~~~~t'I'4---------------jr-- A 

~~~~=~:~7~~~~~7S~~~~i~~sO~8=~;~~~:~~~ro~----~-10R 

_ Compatibility 
~---:-+;;-Br-on-c'h---------------l RA353 feature 

+OPR Bit 4 A RA353 I'- • : 
L.r:::, - t'-- A I--______ -'-+"'Se'-'t-'Bo.:ro"'n"'c"h-'G'"o~- ___ ...J I II """L--L-. +OPR Decode 6 OR P>----------------'I'--"L_~I I I 

L-_________________________ ~~ A ~ +S~~a~c~ 
" ,-------------------------------------------J.oI-r:Go Active 

A RA402 RA403 CE 
+ST Test N -Storoge Test A ORI--__________________ --'-+"'ln"-c'-'re'-'m"'e"-nt'-b"'bY'-"-2 ____ --+-t~ 38A6/B8 

-Any CS Request 
RA351 --~C"'S'cln"'c"'-re-'m"e"'n"'t Tb'--.Y2c-----l"'" 

-Any CS Request '---

~+~U~-~T7~~------+-_--l1 A 
+Delta CYO I'--

+T4- T7 not Delto CYO 

+TS- T3 

II = +T8-T3 not Delto CYO L4A~~-

Origin of frequently occurring signals: 

OPR Decode 0 to F 18E6 
OPR Bits lSA5 
To REG Decode 7 18C9 

RA403 CYO,I,2,3, 24E9 
Delto (YO, 1,2,3 24E8 
Tl ,2,3,4,5,6,7,S 2B9 

MANOP 2OB8 
ICPL 20AS 
ST Test 20C8 

Any CS Request 64C6 
CS Increment by 1/2 64E5 
C S Decrement by 1 ,2 64E5 

Branch 46B7 
Branch Unconditional 46B6 

Note: The signal is fed through the 1401/1440 Compatibility feature, if 
installed, before entering the next logic block. Refer to Field 
Engi.neering Theory-Maintenance Diagrams manual (FETMDM), 
1401/1440 Compatibility Feature, System/360 Model 20 (Machines 
with serial no. 50.000 and above), order No. SY33-1056.1 

38A7 -MAR Bit 14 (See Note 1) 
38A7 -MAR Bit 15 tOP~ Decode 4 

4686 +Branch Uncond --
+T4 

OR 

+Bronchr 

Fixed X Addr 7 34A8 

RA502 Branch Go Force ALU to SAR 

3"'4"B5"--+,-,C,-y,-,0,-,-,pr",0"ce",ss~no"'t-,c,,s,,--__ J-I A 
~A FL Go FL IOB2 

RA502 
b -Branch LS Writ e 36C6/D4 - Go FL 

RA502 
BRANCH GO 

• Diagram 4-39. Modifier Control and Address Check - Branch GO (04003B) 2020 2 50,000 FEMDM Vol 1 (3/70) 



A 

C 

D 

3 4 5 

RBI63 
EIGHT SHI FT CONTROL -tOPR Decode 4 

+OPR Bit 4 

+CYO 
4A9 +Process not CS 

+T2 
IOA9 +SAR Bit 15 FL 

+OPR Decode C 
+OPR Decode D 
+OPR Decode 4 

-'+O~P"'R"""'D"'e"'-c"'od7'ec...:A:-----I OR +CYI 
+0 PR Bit 4 A -'+~Ce,Y*2 .><L..lo.L'-------1 A 

-'-""-"--""--"-----t~:!::=~~~~=~ A OR f----L_--.l 
+Decode F 
-MANOP 

RBI63 

+OPR Decode 8 

+OPR Decode 4 

8 +Process w-o Check and CS 

I A +CYO 
~ 

+OPR Decode F -
~A f---:;:rJ +OPR Bit 4 

~ At----~ 

18C7 +FF Format Instr~ OR 

7"B401 ='-

~ '----+r4 
"-:=. A r--

" OR LS TO TDR L..:.:;._ 

+Process W-o Chec;:k and CS -
+CY2 -+T4 

'----.-

FL 

I 

+CYO 

+OPR Decode 9 

+OPR Bit 5 
Not Shift 8 FL 

r----'------ 52B3, D3 

N +OPR Bit 6 

18C7 
42C2 
+MVHS 

+CYO or CYI 

+CYO 
+OPR Decode 4 

+OPR Bit 4 1 
+OPR Decode 0 

_ Local Star. 30D6 

---CE 

A 
-Shift by 8 

RBI62 

+OPR Bit 4 

RBI62 

A h-MVHS Force Cross 

I 

A -IBL or TRBL - evo 
- OR 
A 

RBI63 

+OPR Bit 8 '" A +LS to TOR 
OR +OPR Decode C .--

+OPR Decode B -AH AHSC SH or SHSC '" 
-

N +OPR Decode A 'OR -
44B4 -Decimal KB401 AA411 " ~-

+CY2 

+OPR~ 
+OPR Decode 8 OR 

Origin of frequently occurring signals: 

OPR Decode 0 to F 
OPR Bits 
CYO,I,2,3 
Delta CYO, 1,2,3 
Process w-o Check and CS 
Delta Proc w-o Check and CSR 
MANOP 
LS Disalt 
Tl, 2,3,4,5,6,7,8 

* Unnamed signal 

18E6 
lBA5 
24E9 
24E8 
04C9 
04B9 
20B8 
20C8 
2B9 

+OPR Decode 5 'iliQ1 
+OPR Bit 4 
+Delta CY3 

A -+T7 
+Delta Proe w-o Check and CSR 

+LS DISALT -
+T3 
+CYI A -
+Process w-o Check and CS 

KB40I +CY3 

-0-+MANOP 

+CY2 or CY3 
KB402 

+LS DISALT I A 
~ 

~~~ 

,e:;;;F
CE 

+T2 A +SDR to TOR 
+Process w-o Check and CS OR 

2-16 +Inhibit Check FL r- 2B2 +Pulse B 
484 +System Reset Pulse A 

KB402 

SOR TO TOR 

30D9 +LS Sense Bits PO 0-7, PI 8-15 r--r--
PI,8rlL- A 

16A5 +SDR Bit Flo PO 0-7 PI 8-15 OR 

.-- A 
'--

--
~ RBI12 A PO, 0-7 ,-

OR 
A ~ +LS to TDR Set Pulse A --r-g " N +SDR to TOR Set Pulse 

U -LS to TOR Reset 

RBI02 I 
r-~ -SDR to TOR Reset 

A ~LS to TDR Set Pulse 

I A " N +SDR to TOR Set Puis. 

I -LS to TDR Reset 

-SDR to TDR Reset 

TDR INPUT CONTROL 

Diagram 4-40. TOR and Eight Shift (03989A) 2020",50,000 FEMDM Vol I (3/70) 

6 7 
9 

A 
+TDR 0-7 to SU 0-7 B6,D6 

A 
+TDR 8-15 to SU 8-15 B6,D6 

RBI62 

"'r-- OR L +TDR 0-7 to SU 8-15 86,D6 
15 d 15 +INTERN SU Bit 15 • Cycle Control 24A2 

" OR 
A ~ +INTERN SU Bit 14 

'" L--_ +INTERN SU Bit 13 

~ ,........, +TDR 8-15 to SU 0-7 86,D6 12 +INTERN SU BIT 12 Data Bus 60C7 

~ 
OR 
~ 11 +INTERN SU BIT 11 Normalize Sign 42A2,A6 

OR 
+INTERN SU BIT 10 r---
+INTERN SU BIT 9 EIGHT SHIFT 81 8 +INTERN SU BIT 8 Reset Condition 4C2 

SU Parity 42D/E3 

A6 +TDR 0-7 to SU 0-7 SELECTOR 7 +INTERN SU BIT 7 

A6 +TDR 8-15 to SU 8-15 GOI +INTERN SU BIT 6 
A6 +TDR 0-7 to SU 8-15 G02 .---

+INTERN SU BIT 5 
A6 +TDR 8-15 to SU 0-7 G03 

A5 - TRBS and CYO", N G04 4 +INTERN SU BIT 4 
G 5 3 +INTERN SU BIT 3 

AAI21 +INTERN SU BIT 2 
r--TOR 

RB1l2 (PI, 14-15) 
+INTERN SU BIT I 

RBlll (8-13) 46C7 +FDR Bit 8-11 Flo 0 +INTERN SU BIT 0 0 
E RBI02 (PO,6-7) 

RBIOI (0-5) --
15 ~ 15 15 j -INTERN SU BIT 15 15 

~ +TDR Bit 12to 15FLs G02 ~:J- - -INTERN SU BIT 14 
AAlll D G03 B - -

.g -INTERN SU BIT 13 LG}{ 12 12 12 -INTERN SU BIT 12 -INTERN SU Bit 12" 
r-
ell 11 j -INTERN SU BIT II 

+TDR Bit 8-11 Flo G02 C ~ -INTERN SU BIT 10 
C G03 A . 

f?- -INTERN SU BIT 9 
8 8 -INTERN SU BIT 8 

PI ~ PI Shift Unit 42C5 

42A6 

,.... 
7 L 7 

j 
-INTERN SU BIT 7 

+TOR Bit 4-7 Flo .. GOS ~I 
~ B G04 D -INTERN SU BIT 6 

L GOI B.-J -INTERN SU BIT 5 

~ 4 -INTERN SU BIT 4 

~ 3 3 -INTERN SU BIT 3 

L +TDR Bit 0-3 Flo G04 C -INTERN SU BIT 2 

!.. - A GOI A -INTERN SU BIT I 

.Q.. 0 RBI21 (Even Bits) 0 -INTERN SU BIT 0 0 PO RBI31 (Odd Bits) 

Hl 
fQ. 

I 
~~ 

" OR '-
A -

~ 
............. ri- A 

A6 +TOR 8-15 to SU 8-15 - OR +INTERN SU Bit PI AlU Parity Correction 52C3 

A6 +TDR 0-7 to SU 8-15 A 
-I NTERN SU Bit PI SU Parity 42D3 

M2m-:.=..::.:.:.. 

~ 
+TDR Bit Flo PO,0-7,PI,8-15 

A 
to CE Display Selection 4-58 1 - -

~ 
A 

OR +INTERN SU Bit PO AlU Parity Correction 52C3 86 +TDR 8-15 to SU 0-7 -
86 +TDR 0-7 to SU 0-7 

"'A -INTERN SU Bit PO SU Parity 42D3 
2-1 D8 -Invert Parity '---

EIGHT SHIFT PARITY 





2 3 4 5 6 7 8 9 

RB171 
+OPR D c d E e 0 e .---
+OPR Decode 0 .---
+OPR Bit 4 A 

+Decimal r-- RB171 
+OPR Bit 4 f"- 20D8 -MANOP Suppr 8-15 I"-

A 

+OPR Bit 5 A ORt--- f'-. +Suppr SU Bit 14-15 
RBI71 +CY2 or CY3 f"- OR 

+OPR Decode 4 I-- f'-. 

+CY2 or CY3 ~ +CYO or CYI B5,C3,C7,D3 +OPR Bit 4 '---
+C'i'lY A 

" '--'--- ~r=fj OR 
+Suppr SU Bit 12-13 

,. 46A7,B7 
f---- 34B2 

32D2 +Sign Position FL ,--- ,-------RB302 +OPR Bit 6 ~~ ~ 42A3 .---
+OPR Decode D A3 +CYO or CYI ~~ +OPR Bit 4 t------. +Decimal A +Suppr SU Bit 10-11 

A 
~~ 

t--- OR 
+OPR Bit 5 f'-. J L& -Decimal 

I-- OR f'-. +Suppr SU Bit 14-15 
+OPR Bit 6 bJ A lOR +CY2 or CY3 '---

A 
~r--

+Suppr SU Bit 12-13 I-

boC3 

~'--'--
~~ OR 

+Suppr SU Bit 8-9 
+Suppr SU Bit 10-11 r--

4C7, +Suppr SU Bit 8-9 
MVN-MVZ 

f- f--- .--- - I'-. 

I~ D6 L----- +Suppr SU Bit 4-7 

+OPR Decode A r--r--
A 

+Suppr SU Bit 0-3 

+OPR Bit 4 <--P; I-- OR CE 

B 

CE 

Suppress 42E7 

+OPR Bit 5 A A 

~ 
>-- OR L--L-- ~ +Suppr SU Bit 12-15 

+Decimal A +OPR Bit 5 

~ 
~ I'-. +Suppr SU Bit 12-15 

~ +OPR Decode 0 L....-.L- +Suppr SU Bit 8-11 
+OPR Bit 4 i'..1 SDS ~ 

+Suppr SU Bit 4-7 
-MANOP IA 
+OPR Decode 1 '--- f'.. r::::: OR 

+Suppr SU Bit 8-11 +Suppr SU Bit 0-3 
RB171 MVHS 

+OPR Decode 2 r--

~ 
I'-. 

+OPR Bit 4 II'-. A 
~ '---

~ I--+OPR Bit 8 +OPR Bit 6 SUPPRESS 8-15 
+CYO A +Decode 8 
+OPR Decode 3 '--- +OPR Bit 4 l +MVHS CYO or CYI 

A 
RB173 

+OPR Decode 4 r-- A3 +CYO or CYI I 
A 

C 

Shift Unit Parity 42D/E4 

ALU Parity Corr 4-52 

+OPR Bit 4 II'-. +MVHS CYO or CYI -
A3 +CYO or CYI I A +OPR Decode 8 r0-

C I-- +CY2 or CY3 +OPR Bit 4 I 
+CYI A +OPR Bit 5 

~ 
A +Suppr SU Bit 4-7 

+OPR Decode 5 I-- +OPR Bit 6 lOR '-;<::: OR 

+CYO I A RBI72 -Decimal I'-. 
L I-- r-+OPR Bit 4 "'- -Suppr SU Bit 0-7 

+OPR Bit 15 f'-- A OR l..t::,,---
+0 PR Decode 6 I--

~ +CYO A 20D8 -MANOP Suppr 0-7 +Suppr SU Bit 0-3 
+OPR Decode 7 I-- +OPR Decode 8 .--- OR 
+CYO A +OPR Bit 4 I 
46B6 +Branch Unconditionol I-- +OPR Bit 6 r--JA 
+CYO A 1--L--D 

+OPR Decode A I--
+OPR Bit 4 SUPPRESS 0-7 
A3 +CYO or CYI A 
+OPR Decode C I--
+OPR Bit 8 T A 

L I--
+CYI 

A 
+U PR Decode E I--
62D6 +SENS 14 T A 

L.:.= I--
62D6 +SENS 15 A 

'-- '--

Origin of frequently occurring signals: 

OPR Decode 0 to F 18E6 
aPR Bits 18A5 
CYO, 1 ,2,3 24E9 

Diagram 4-44_ Suppress Control (03991 A) 2020 ~ 50,000 FEMDM Vol 1 (3;70) 



SY33-1024-o 
FES: 5533-1003 

A 

C 

D 

2 3 4 

6084 +OPR Dec or ICPL CTRL 
A +Delta T8 -.....-

60A4 +Allow Strobe Proc not CS j - ORI-~=~-----l A 
+T4 -

1 ~ A ,-- A OR 

62E6 +CPU SENS'S I A BAI03 r--.....-

5 

+1/0 Bu. to FDR 8-15 02 

L.CE 

6:;0"'84'-'-+...:o"-p.:.:R...:D"'e"'c...:EC-'a:.:.r..:.�C::;p'-'L'-'s"'EocN'-'s'--_-+§- ~'--

=~"-"--""'-'~------t r- A 
r- ~ORI---+I~/~0~B~u~.~ro~FD~R~0~-~7-=D~2 

2008 -MANOP Inbu. to FDR r-... OR I-""""1L§r--c+-;;pc::ro-:-c-es-s-no.,t+-l A L.CE 

=""--..:.:.:==--""====-------'-""'1 C~ -Pre~;~U and SU Chk ~ ~~~, E7 

+Process w-o Chk a+endyci 5 ~1----;-+S"'T,.,T.e--,st,-----lr-r- 6283 

--7.:-"'''-----1 1/0 BUS TO FDR 
+OPR Decode D ~ +T4 A 
.:.+0~P"-R~Bi"-t-"4'---,--~ A ORI----------I-----------+-I~, 
+OPR Decode A L A 

KB412 
Ks401 r 

~ ____ ~J A I~=-____ ~r--
+CYO L...-....I +'-'T.:.3 ____ --I A +OPR Decode 8 

.+.;;0:7P"'Rc.:D:;;e"'c"'o"'de'--O"----___ ---:--lr-...--
+MANOP i'.. A +OPR Decode C 
. ·+'-'O*P~R~D~)e.,cc""'!'ode'--);-l ______ ~__I -RI Format Instr -

KB401 

.+OPR Decode 2 ORP--"'-=="!!!:"-'---.J''-''I~ OR 

.:g~~ g:~~~: ! '- I r-... 

"'.----. +OPR Bit 4 r-... _ +T7 r-- OR~'LStoFDR D2 +OPRBit5 r-... 
+OPR Decode 5 A I" 

.:.+O""-,PR~B,,,i-,-,t 4"----1 A I-----;-+T:::I,------+-Ir-- CE +OPR Bit 7 _'" 
-:-=-':::-:~C=-=---I rAt: ' +OPR Bit 6 r-... 

_+De=Ic..::ta,-C'-'Y-'O __ H- A Lacal Stare 30D6 
A fJ +Delta CY3 r--

+OPR Decode B N -AH AHSC SH 

+OPR Decode D 

+OPR Bit 4 N 

KB401 

or SHSC 
AA411 

AA411 

-OPR Bit 41 A 

+Delta Proc w-o Chk and CSR +T1 

~A~ ~P!. ~A~ ~r ~P~1401/1440 Compatibility feoture 
- .:..+MA=N",O,,-,P __ -l A 

LSTO FDR 
~'--'~ALU 48A2 C2 ~ALU Control 48A2 =::: 'c I 4 4 I +OPR Decode C -r-

CC and Carry ontro AA;g3 +CYI A 

:a:..:O"'~:.;~o-~"';""'tc'l't"'e'-A"'-----I...--,r-1l +OPR Decode B -

+:":O=P"'Ro-B"'i'--t -;;5-----1 A +MVN or MVZ t-!:.-. 

+ICPL ~ 
+~D~e~l~ta~C~Y~3~..--~~A~OR 
20CB +LS Disalt I -
+T8 

A",7;.":-+",De",c,,,im,=a",I-=---==---1"'-- OR L A ORI-____ +--l 
-AP, SP, ZAP or PPC A +OPR Bit 12 

-'=-'''--''''--'=-~Lt::,------I-

'--+-=CYO~----1 A +CYO 
+O:-:=P~R~B~i~t~12~----I A " 

L - ORP-----------'-"L---l 
L..,:""' ___ ---1.i'-"'I A 

+CYI 

AA303 

+Process not CS 
+T6 

A 

A 

-ALU to FDR 

L-CE 

-Reset FOR 
E5 

ALUTO FDR 

FDR INPUT CONTROL -- FDRSET 

A5 +1/0 Bus to 
iFDR 8-15 

02B2 +Pulse B 

-I/O Bus to FDR Reset r-... RB221 
NP-~~~===4~--~~r-... 

.----'-''1 N 

SELECTOR 
+1/0 Bus to FOR D~~ GOI 
+LS to FOR Delayed G02 
+ALU to FDR De ayed G03 

I +1/0 Bus ro FOR Del G04 

RB201, 202 (PO, 0-7) 
RB221, 222 (PI, 8-15) 

15 

B5 +LS to FOR I A 
=-:-=-"'-'-=-~-I 

H-+---'-'>j r-... N I-----.J +LS to cu. De G05 

-" N 
p-_--=L"-S.:.:to,-F",D",R,-R",e",se,,,t_++-+ I +ALU to FDR Del G06 

RB232 ~ 
RB212 I L:J"I-------' I A -, -Set FDR Bit. 8-15 f" 

-I/O Bus to FDR Reset N 1------' 
~~~-+~-~~~~~--~ A5 +1/0 Bus to 

FDR 0-7 ,,-I I A ~ RB201 

~-L-.J 62E9 rm;8-15 A 

, ~--rI.. -LStoFDRReset I +SenseBitsO-7,PI,8-15 ~17G 
02B2 +Pulse B '--1 A FP---=:::....c'-'-'=-="'-----++-+-1 '------+O-P'--R-Bi-'t-P-I-F-L----' - ~ 

I Gj -SetFDRBitPI~ ~ 
~ ~-+ ~-+"~-=-.'-=.::'=...:...;J.,,-"'IJ OR ~ 

~ 

+OPR Decode 4 
+ T3 A -Retain FOR 0-7 

~K8411 
+CYO 

+Proc not CS 

RETAIN FDR 
~ KB401 

Origin of frequently occurring signals: 

OPR Decode 0 to F 
OPR Bits (FL) 
MANOP 
ICPL 
ST Test 

Process not Cycle Steal (CS) 
Process not Chk and CS 
Delta Proc not Chk and CSR 

CYO, 1,2,3 
Delta eyo, 1, 2, 3 
T1 to T8 (Delta T8) 

18E6 
18AS 
2088 
2OA8 
20C8 

4A9 
4B9 
4B9 

24E9 
24E8 
2B9 

I 

3OD9 ri8- 15 B 
, +LS Sense Bits PO, 0-7, PI, 8-15 ~~7 H 

PO ~ 
48A9 8-15 

~ 

4 D -, -Set FDR Bits 0-7 J'.., 
~~-+ ~-+"-+~~~~~----~ 

l+sum Bits PO, 0-7, PI, 11, 15 andJ-i1 ~ 
Corrected Sum Bits 8-10, 12-14 0-7 F 

PO M 
4 K j-+-P--f-..:;S",et...:.F.=D:.:.R ",Bi.'--t :..::POy"f:"L]l 

~~~ . b-
52CB -Force FDR Bit PI 

52E8 -Force FDR Bit PO FDR RESET 

-LS to FDR Reset " 
L-____________________________ ~-~I~O~B~us~t~o~F~D~R~Re~se~t ____________ ~" OR -Reset 

PO,0-7 

L-________________ --;:L'7:S:o,to"='-FD"-R"-";Re::;s"'et'-::---:-______ -'-'>f" OR -Reset 
C4 -Reset FDR "~ 

'-________________ -=--I'"-"OCJB"'u"-s-"to'--'-'FD"'R'-">Re"'se"'t _______ "'-"'I PI,8-15 

52E8 -Tum Off FDR Bit PO 

52C8 -Turn Off FDR Bit PI 

• Diagram 4-46. FDR and Invert 'Switch (03992B) 2020 2: 50,000 FEMDM Vol I (3/70) 

A 

6 7 8 9 

+OPR Decode A ~3O.!..... INVERT SWITCH CONTROL RB301 
+OPR Bit 5 A +CYO or CYI - r-

+OPR Bit 4!--.- r--- ORI-"--+----'M"-V"-'Z=or-'M.:!V-"N~-------+7:0"'P;;-;R""D:;-e-co-d,--e--;;B:---9"~ 

44B4 +Decimal !:.... _ L B7 +CYI"'--~ 
1 +FDR True 0-15 

+";O~P~R~D",e,,,co,,!d!,,-e~C,--_-l A OR I-"'"--=~=-=-,"'-----------, 
+OPR Decode D -- t!7, 

+ST T e.t +'"'O"'P"'R"'B"'i"'t 74 ="'----",-1 A 
RB301 2408 +LC I FL -Inhibit FOR True """1'<::: CE 

:g~: ~i~c;de C,; - +CYI or CY2 J~ J-
+OPR Bit 4r-f-- ORp...+-------------+:uC"'YT~I~-=--=--=,-=-~-=-~-f--RB_3Or,.:..1 ::[}ICPL 

+OPR Decode B A ,-IOB2 +OPR Decode 4 A +CYO A 

'-- f-----34C4,D3+OPRBit4 L--
+OPR Decode 6 RB303 f-----36D5 +CYO or CYI -;;:::: A KA541 L +OPR D d 7 +Branch +CYO-"'c=-.c---.----.-----l-~3£!... eco e" OR +C!'O::!P-"R-"D",e",co",d~e -=5~.--I A 

r--4- 38 L - OR" 
+CYI " A +OPR Bit 4 ~ 

FOR TRUE 

-Force Invert 0-7 

FDR INVERT 

A RB302 +0 .:.~PR~De;;:c~od:::.e=-:..:A'__--:--l--
+OPR Decode 8 r--- ORI--+-------,~ "18"'AB"='--"'0"'P"'R"'B07it-I"'5'"'F"'L-l A 

] '-- '-- '------ - :;: . 
-- +OPRBit5 " A 

+Branch Unconditional N 1-"'"-__ -' _____ -' +OPR Decode 4 +OPR Bit 8 f'-

+CYO ...---

+STTest j~ 
15 2408 +LC I FL A OR 

+CYI or CY2 
~'--

KA541 

t"· .. • .. ". 

+OP R Decode 5 --
+OPR Decode 9 L-+"'C"'y,"'O:------I A r

A +MANOP FDR Invert 0-15 +FOR Invert 8-15 ~-
+OPR Decode A - ORf--="-"-=.:..:....:..:'-----------,-.-jr-

A7-MVZor~~ A "~ 
4484 +Decimal f-- +OPR Bit 4 r:l A 
48A3 +ALU Adder Gate A +OPR Decode 4 A OR '---
-MANOP r-- +CYO 
+OPR Decode 0 A '-"-'-"------f""~+-I-l ............... -LJ~ L-RRB

A
303 ~ A 

A OR, ~ 
+_0~PR~Bi~t_'4 ________ ,_I p-~----------------~~L_J RB303 

-FDR Invert 0-7 

LCE 

-FDR Invert 12-15 

~E7 
L..CE 

+FDR Bit 15 FL 
+FDR Bit 14 FL 

+FDR Bit 13 FL 

+FDR Bit 12 FL 

+FDR Bit II FL 

+FDR Bit 10 FL 

+FDR Bit 9 FL 

+FDR Bit 8 FL 
+FDR Bit PI FL 

+FDR Bit 7 FL 
+FDR Bit 6 FL 
+FDR Bit 5 FL 

+FDR Bit 4 FL 

+FDR Bit 3 FL 

CE Display ,-----------------------------------------' 
~Selection 

4-58 

- +FDR Bit 2 FL 
- +FDR Bit I FL 

l+FDRTrueo-15 GI 
-FOR Invert 0-7 -"" G2 

-FOR Invert 8-11 " G3 
-FDR Invert 12-15 " G4 

SELECTOR 

-- +FOR Bit 0 FL 

+FDR Bit PO FL PO 

INVERT SWITCH PARITY 

INVERT SWITCH 

RB231, 232 (8-15) 
RB211 , 212 (0-7) 

+Invert Sw Bit 15 

""""'- A LU 4-48 

8 

l:: PI f.. E-S-T-R 
-7:j Display 01A2 

~ ALU 4-48 

o 
_J ... ALU Parity 
PW- Correction 

52A/C4 



SY33-T024-o 
FES, SS33-11lO3 

A 

D, 

46(2 -AP,5P,ZAP, or PCC." N 1--r+-"Pa"'c"'ko"'d-"A"rit"'h"-me"'H"'c _____ -'r----~ __ :3_2_D3 _____ --, 

AA303U r:TI 
r-S-4A-2--C-l-C-----"...,--,---';:"~~"'~,-o:::,rC"'Y3o---i~ OR I+ALU Adder Gate 

+OPR Decode B W 
+OPR Decode 2 ORI------i A ~ CE 
+OPR Bit 4 A AA302 ~ 4687 

+OPR Decode 3 
+OPR Decode C 
+CYl A 

+OPR Decade B L-7 
+OPR Decode 1 
+OPR Bif 4 " A 

r ___ ~+~Su~m~B~a~I~S------------------------------~===========:~~~~+S:u:m~B:a~'S~::~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 15 15 
+Sum Bit 15 

.--_____ -""-I,.---,~~ +Corr Sum Bit 14 1_+.s:~r~~u~~i.!.2._ .. 1401/1440 Compatibility fecture 
+Sum Bit 14 I oe" +Corr Sum Bit 14 I +Carr Sum Bit 13 I 

r-~~~--------------------------_+~~------~ ~rrI~~~~~~~~~~~~~~~:::::::::JJ+c~orrjSU~m~Ba~'2 ,:--

MIST +Sum Bit 11 
SIX CORRECTION 12·15 A +Corr Sum Bit 10 I 

f-- ~ OE +Corr Sum Bit 13 19J FSAR 10M +Sum Bit 13 +Corr Sum Bit 9 r 
+~i~So_'_r B.!.t.!~1_5 ~c..!i.!e ______ -r----r-------'--J-1+-I,.-.,----f"1 52B9 +Sum Bit PI +Corr Sum Bit 8 8 ~~~I~I:O:-16 

~ 1i:1 +Sum Bit PI L I l ~A f-=+---+--- local Store 30B/C3 1401/1440 Compatibility feature ... -- E4 OR ~ 7 I 
+CorrSum Bit 12 I ~ 

+Sum Bit 12 See Note --............. OE p..-===""-'-"-~--' I +Sum Bit 6 CE Display Selection 4-58 

+AlU Carry BU 12 '" 

~~C~3~+~M~V~N~O~,M~V~Z~~ ,~-~A~lU~A~N~D~G~a'~e------, +CYOo, Yl A ORr 1_, 
L-I- -C' +ALU Adder Gate ~f-+-IH-++------1-l 

+0 RBlt6 ORI J 
A +Six Carr Bit 12-15 

~ 

+ALU Carry Bit 8 
+Sum Bit II 

r---------------------------------..,I~umBit5 

r-----------------------------~I+SumBit4 

r--"I +Sum Bit 3 

r-1+Sum Bit 2 

f--'-.---. ALU Parity Correction 52C/D6 

+LO"'P=R-=Bc-a -c6-----i A 

+OPR Decode C 
+OPR Bit 4 
+OPR Bit 5 

+CPR D cod 1 

r
A 

AA301 

ALUCONTROL 

+~0~P~R~B~U~4 __ ~~~,A 

,,+0~P2R~B'!L""S-,-=-__ lb~r- ORp.:-"A'1"UF'--"'0"R ",G",,',,-o _____ , 
+PR.QecodC A ICE + 1 ----.., +ALU Adder Gate 

-ALU AND Gote 
-ALU OR Gate 

1401/1440 Compatibility feature ... i~e! ~tl!J_ -- - - - --

.:-~!:.l!~~Q 9J!t.! 12.:.1~ ~qLv! 
ALU BITS 15 TO 12 

ALU 

CARRY TOALU 

AA302 

FORCE COMPLEMENT 

.---------+H---iAdd 
~AND 
r---'-' OR 

~OE 

AA302 SIX CORRECTION AA302 
CONTROL 

_~ +Six Carr Bit 8-11 

~Bit~ 

ALU BITS 11 TO 8 

ALU 

~Add 
~AND 
~OR 

~OE 

j-+:.::A:.::L"'U.::C"'arry'-'-'B"'I'-""-2_f-__ ~c--L-
AND~ 1+ ____ ~~~um~BI~'~lIu 

Bitll OR=± 
OE 

I COr--

J OE p..-.::+C"'o"'''-'S''''um''''''B;'-.'''''O'__ __ --' 

.--++--,,----.., 
_~=AAI41 

-1+SumBitl 

S"2",D9,-,+-"Su",m,,B",U..cPO"--H++1~ PO ~l 
L~~+-----------~-------f~+-i~~~~~lTl--~~ CC and Carry 4-54 +ALU CarrY Bit 8 ~ I 

~r~II-+---~" CC and Carry 4-54 

---LJ I OE PF'--"+c,=,o,,rr-,s,"um=B;,--, 9'--___ -' 

'I 
I Lb.r-I A "'- ,.---, 

SIX CORRECTION 8-11 

LJ::,j~ l OE 1-p..-.::+C"'orr"'--'S""um"""B;!-"8"-____ --' 

A 

+ALU Adder Gato 
-ALU AND Gate 
-ALU OR Gate 

ALU BITS 7 TO 4 
ALU 

~ Add 
AND 
OR 

~OE 
~;=:::l 

+Corry into Pas 7 J 
OR I--t-i-L--'E6--I C---A~d~ ,-++-__ -"'+S""um"-B"'a"'7 ... 

Bit 7 OR --t A 

AA302 Of-I I cor--

ALU BITS 3 TO 0 

/' 
~Add 
~AND 

OR 

ALU 

a OE 

,~+--==:J---'J J 
.--------f,\.---IC---Add_ +S B"3/ 

AND 1 urn I 

BU3 ORl / 
' ''-...0 IE < 

, C ~ \ =-=----- , , , 
\ 

rl +ALU Carry Bit 0 j I +ALU Zero ALU Test latch 2-1A5 I ~ ~NOll L.. -CC and Carry 4 .. 54 

~ +AlU not Zero CC and Corry 4-54 

Np..-------------~ 

15 +SumBit15 ~ ~p..------------i 
+Corr Sum Bit 14 ~----U RB222 

+CorrSum Bit 13 ~p..------------i 
+Corr Sum Bit 12 r-------t -~--u 
+Sum Bit 11 ~I 1L---""",,_,RB221 

+Corr Sum Bit 10 A '!-'+"A",lU=8-..cl =-2 "Z.,,'o'--___ ---+ 

l-jii+!C~!'~S~ujm1B;i'l9:f-=~~I"~~~~ +Corr Sum Bit 8 

:~~: :;; ~ N (-'>-_-"'Su~m~B~;._'_7 ______ _i 

+Sum Bit 5 RB202 

+Sum Bit 4 - N -Sum Bit 6 

Lc-1~-, 
+Invert Sw Bit 15 AND :-+t+ __ ++;:;su:::m;';B;;;;t"':I':'4~ 

Bit 14 OR 
+Shift Unit Bit 15- OE 

+Invert Sw Bit 14 - r:::t::::::::::::::::::=: l~c~o~l--~ 

Lc--L_ 
AND-t 1+ __ _+~~~um~B;~'~10~ 

+Invert Sw Bit 11 Bit 10 O~-1 
+Shift Unit Bit 11 I-- FE -=t 
+Invert Sw Bit 10 10- r-+----' I CO r-
+Shift Unit Bit 10 f-----I 

+sumBH3~~ 
L c---L_ ::::::;~ 111 N -SumBHS 

AND-t 1 +-1-'+S:.:u",m.:;B;::..' ,,-2... 0 ~l f'.. RB201 

+Invert Sw Bit 3 Bit 2 JOOR, ~ _ I , '----,,-""1 A I+ALU 0--4 Zero 

:~~:trt U;~t :/tt ; '=- CO +ALU Carry \. . f':, I 

Lc-L~ 
ANli-+ l+ __ ++",S,",,"um, ... BU''-2.--..I 

+Invert Sw Bit 7 Bit 6 OR-1 

+Shift Unit Bit 7 - OE J .... 
+Invert Sw Bit 6 - .----1::-:----' r CO --

:::::trt U;~t ;i; 11; -----J _ _ 
+Invert Sw Bit 9 

r";::1~:::::::=~~~-UBit 2 ~+~Sh~H~'~U~";~' 8~aJ2~----' ____ A::::::::::::==] \ ALU ZERO/NOT ZERO 
+Shift Un it Bit 6 ------J - -

+Invert Sw. Bit 5 

+Shift Unit Bit 13- Lc---Ld~ 
+lnvert Sw Bit 12 - AND-t 1+~-t+",Su:::m",B:::;,,,1,,,3--i~ 

+Shift Unit Bit 9 r--
+Invert Sw Bit 8 r
+Shift Unit Bit 8 

Lc-Ld-
AND-t 1+ __ ~~~~um~8;~'~9 __ ri 

Bit 9 O~ ---1 

+Shift Unit Bit 5 -

+Invert Sw Bit.4 -

+ShiftUnit Blt4 

L c-L~j 
Bit 5 A~~-+ -t+~-t+",s"um"-",B;.!..t5"---' 

:~:;trtu:7t~!ttll - L A d_ !-, +~~i~4-C----------=:----1 
+/nvert Sw Bit 0 - C---ANd~-+ 1+-H"+S:::um"",,B;::..'.:.1 ... 

+Shift Unit Bit 0 Bit 1 OR ~, +Invert Sw Bit 3 :.... IS I 

42A3 +Sjgn E_ 
42A4 +Normolize Si n Active 
+Odd SU Bits 12-15 A 

AA212 

+Shift Unit Bit 12 Bit 13 OR 
pE 
I CO 

+ALU Carry Bit 8 AAI31-134 

-Normalize Sign and Change PI 

Origin of frequently occurring signals: 

OPR Decode 0 to F 18E6 
aPR Bits 18AS 

Invert Sw Bits 4609 
Shift Unit Bits 42C9 

+Sum Bit 14 
+ um Bit 
M +Six Carr B;, 12-15 

+ALU Carry Bit 13 

AAI33 
+ALU Carry Bit 14 

OEr }_ 
CO 

Lc--Ld-
AND-t 1++-~~~~um~B;~,,,,8 __ ~~ 

BH8 OR-1 

~ __ ~r--__ ~fE~~++------++-1 

OE II -;:A OR OE +Sum Bi t 3 I 

l~~!~~~~~C~Of~~f1+:c.-A"'"U:=-=C=,,!L'Y+-' +Shift Unit Bit.3 _ Bit I 

L J 'B;,3 -'-tJ I 
C-Ad~j +Sum BUD I 

AND -++-H-+=="'-' 
BitO OR -f =:t;]1 RI A I' J +ALU C"'Y OR 

fE do 
'-----f-----' 

L C---A~~r +Sum Bit 4 
AND -++H+=="---' 

Bit4 OR-+ 
°T E -:l 

CO H+t------1 
AA121-124 

L---C~:J JBUO ~ 
+ALU Cony Bit 0 AAI1I-114 AAJOJ-104 1-
==="-'''-''--------==='---~_t+-----_+-----------==--'''''--_H__t-' I ~LU Adder Gate 

I-- A 
I--

,.---, AA 151 

A 

+Sum Bit 10 AA141 

A 

~ 

+ALU Canv Bit 9 
AA122 

OE +Change Parity 
Carr 9-15 

AA123 
+ALU Carry Bit 10 oe -Change Parity Sum Bit 9-15 

OE -Change Parity Sum Bit 10-15 
Bit 11 

, +ALU Carry 

+ALU Carry-Bit I 

OE ~Change Parity Sum Bit 13-1 ODP -Change Parity Sum Bit 11-15 

AAI24 

OE +Change Parity Sum Bit 13-15 

ALU Parity 
Correction 
5285 

ALU OPERATION AFFECTS PREDICTED PO 

, -A 

I -ALU AND G," '" N =t ~ OR !-_,"--"+A.::l",U-,C::"'Cl'Y:.:B",U",3"(,,,CO,,,,) 

I A I -ALU OR Gate OR -----'--- A (Data Section) 

I (Control Section) I' 

I +ALU Adder Gate } To the three rema! ni ng 
+ALU AND Gate bit cells (bit 2,1,0) of 

I +ALU OR or Adder Gat the functional logic block I 

L ____ 1!LUCELL ID~T~ _______________ :J +ALU Carry Bit 4 

+ALU Carry Bit 5 AA112 +ALU Carry Bit I ~ 

AAI34 
+ALU Carry Bit 15 

OE +Change Parity Sum Bit 14-15 ~
E +Change PatitySum Bit 5-7 ~" OE 1!-'·+"'C"'h,"'"~geP"'"''''itL-'''ySu'''m'-'B'";'_''-'-7'__ __ ALU Parity Correction 5205 

+ALU Carry Bit 6 ~ +ALU Cany Bit 2 ~ 

+ALU Carr Bit AA114 OE +OKJnge Parity Sum Bit 6-7 AA104 OE + hange Parity Sum Bit 2-7 

~I +A~d~::~J ;~rry 000 +Change Parity Sum Bit 15 - ALU OPERATION AFFECTS PREDICTED P1 
C6 +Carry into Pas 7 ODD ODD 
- +Invert ari "---" -+Change Parity Sum Bit 7 '----1 +C ange Pority Sum Bit 3-7 

• Diagram 4-48. Arithmetic ond logical Unit (ALU) (039938) 2020 ~ SO,OOO FEMDM Vol 1 (3/70) 

Note: The signal is fed through the 1401/1440 Compatibility feature, If 
installed, before entering the next logic block. Refer to Field 
Engineering Theory-Maintenance Diagrams manual (FETMDM), 
1401/1440 Compatibility Feature, Systeml360 Model 20 (Machines with, 
serial no. 50,000 and above), order No. SY33·1056. 



A 

B 

C 

D 

E 

2 

+ALU Carry Bit 5 I - t- - - "1- - - - -
I 

I 

L~_+.:..:ln.:..:v-=e.:..:rt--.:$:..:w:....::.B·:..:'t--.:4_-1I_--.J~ - - -1- -,-
I 
I I 

,--_+_Shc..:i:..:ft_U,,-ncci-,--t.::..B-,--it_4_D - --1- t- t 
I I I 
I I I 

+ALU Adder Gate + 

:~ 
I ... -1-
t-t-t 
t I ...J.r-.. 

I I 
I I 
I I I 
.... T-+--
: I t- --

3 

A 

A OR 

A 

G 

A +Sum Bit 4 OR 8 

A 

Lt-f--- A 
t-T-

A OR~ __ ~ __ +:..:A~L~U:..:C~ar-,-r~B·:..:lt:..:4~ I t- --
+ALU AND Gate=r:J- - - - f -I - -t-

+AlU OR or Adder Gate + 

I I L 
t-I---- A 
I L __ 
L __ _ 

A 

Example 1: 

Add Shift Unit Bit 4 
Invert Sw Bit 4 
ALU Corry Bi t 5 

Result Sum Bit 4 
ALU Carry Bit 4 

+1 nvert Sw Bit 4 I - r- - - - -, 
I 

+ALU AND Gate I - ~ - - - -

Example 4: 

p.dd Shift Unit Bit 4 
Invert- Sw Bit 4 
ALU Carry Bi t 5 

Result Sum Bit4 
ALU Corry Bit 4 

Notes: 
1. Inactive input lines are dotted 

= 0 (- ) 

= 0 (- ) 
= o (-) 

0 (- ) 
= 0 (- ) 

= 1 ( +) 
= 0 (- ) 
= 1 (+) 

0 (- ) 
= 1 ( +) 

2. Active AND/OR blocks are shaded 
3. The encircled positive and negative signs ( 8 / 0 ) define the 

level at the corresponding output line 
4. The ALU carry bit output provides the carry to the next high-order bit all, 

and is used to recognize when a parity change is required 

4 

Diagram 4-49. ALU Cell Operating Principles - Add (03994) 2020 2: 50,000 FEMDM Vol 1 (2/69) 

,--+_I_nv_e_r_t _Sw_B_it_4_--'I_--.J~ - -

,--+..::S",h",i f-,-t -=U",n",i t:..:B,-,i-,--t :..:4_-'1_--.Jt- - --

5 

- "1-
I 
I 

-1--1-
I I 
I I 
It
t-t-

I t---

LI _+...:A-'.:L:.::U:...:Ac.::..;N.=D..::G::.a",t.=.e_LI --,r- - - - --j + - ~ 
I I L 

.... + -
I L __ 
L __ _ 

Example 2: 

Add Shift Unit Bit 4 = 0 (-) 
Invert Sw Bit 4 = 0 (-) 
ALU Carry Bi t 5 = 1 (+) 

Result Sum Bit 4 1 (+) 
ALU Carry Bit 4 = 0 (-) 

,-..::+ Ac=L U=---:C:.::a",r rLy--=Bc-i t,-,5=--_I,---,~ - - i - - - -
I 

I 
I 

t 

t-

'-

I +AlU AND Gate I - ~ - - -

Example 5: 

Add Shift Unit Bit 4 
Invert Sw Bit 4 
ALU Carry Bit 5 

Result Sum Bit 4 

= 
= 
= 

ALU Carry Bit 4 = 

1 ( +) 
1 ( +) 
0 (- ) 

0 (- ) 
1 ( +) 

6 

+ALU Carry Bit 4 

+ALU 

7 8 

+ALU Carry Bit 5 I - ~ - -

I 

,---,-+=cSh",i",ft--,U",n",i.:...t .::B'-'it:..:4'---'I_----'~ - - 1- ~ 

I 
I 

I+
... + 
I I 
I I 
I I 
I I ,...t 
I I 

L+ 
t
I 

L-+-,-A..::L:;:U:...:A-,-N--,-=-D..::G:;:a",tec--U - -- --~ 
I ... 

Example 3: 

Add Shift Unit Bit 4 = 0 (-) 
Invert Sw Bit 4 = 1 (+) 
ALU Carry Bit 5 = 0 (-) 

Result Sum Bit 4 1 (+) 
ALU Carry Bit 4 = 0 (-) 

A 

+ALU Bit 4 

+ALU Co Bit 4 

+ALU AND Gate 1- 1- - - -

) 

Example 6: 

Add Shift Unit Bit 4 ( +) 
Invert 5w Bit 4 (+) 
ALU Carry Bit 5 ( +) 

Result Sum Bit 4 -1-(+) 

ALU Carry Bit 4 = 1 (+) 

9 



A 

C 

D 

2 

L...,+"'A"'L"'U:..C=-a"'r.:J'Y""'Bi"-t_--'----'r - - .. - - - -
(See Note 4) :;- - A 

L...,+,,-I "nvooe:::rtc.;S,-,wo-=B"it..:4,---,-I_-..J1- - - l- - ~ -+ 
I I I 

A 

I I I 

'--=+..:S;.:;h i",ft:...U:;.;n",it;....:,:Bi.:..t ..:.4_ .... 1_-..J1- - - + ..-+ t 
I I I I 
I I I I 

A 

+ALU Adder Gate 

I I t-t"--
'''-rr--
t-+t r- 0 
I I I 
, I I 
I I I 

... ++ A 
I I t-

L++ __ A 

Example 7: 

AND Invert Sw Bit 4 = 0 (-) 
'Shift Unit Bit 4 = 0 (-) 

Result Sum Bit 4 = 0 (-) 
AlU Carry Bit -4 output not active ( - ) 

-'V/h""">' ... +Sum Bit 4 

o 
t- -r - - +ALU Car Bit 4 
I .. - - A OR 1---....... --("'S,:;ee'-7N'C-o::.:te'"'5::i)=-'-+ 

+ALU AND Gate + 

~~ __ A 
I L __ 

L_ - - A 
I +ALU OR or Adder Gatel-I- - - - - - -

L...,+A?L",U:-:C::,a"-r'Y~B,,,it,-----,--,f- -- ? -- - -
(S.e Note 4) I r - A 

I I 
,--+l=n""v."rt,-"-Sw"-,,B,,,it,-,4,,---,I_-..... ~ - - + - .. t 

I 
I I I 

'-_+;.;:S",h"if,-t .;:U.:.!n·"-,t-'B'"it'-4'-.....LI_--'~ - - .... + t 
, I I I 

A 

A 

: I I I 
I .. + __ _ 

I ~T+---
ttrt-

Example 10: 

OR InvertSwBit4 = 0 (-) 
Shift Unit Bit 4 = 0 (-) 

R.sult Sum Bit 4 = 0 (-) 
ALU Carry Bit 4 output not active (-) 

+Sum Bit 4 
I I I ,.----, .... ""---' 
I I I 

o 
I I I 
.. ~4 

: I" A 

+ALU Adder Gate 
A 

I.. j. + __ 
t-+ - -
I .. --

L_+A=L~U.!:.A"-N'"'D'-G=ate~....J.:I-:...Jt- - - - -1---1 -

+ALU Carry Bit 4 
A OR~--~--~(S~ee~N~ot-e~5~)---. 

I I L 

+- .. -- A 
I 1.. __ 

~~~~~JD ___ L_-_-_-~A c:.ALU OR or Adder Gate + 

L-+A"""L.:,U,..;C:.:a",rry'-;i-Bi:.:.t_-,-I ..... t- -- -t - -- - -
(See Note 4) I r - A 

I I 
L--+l"'nve=rt"-"Sw!!....e.B1!!.t..:!4 __ Ic.:-CJf- - - ; - -t- + 

I I I 
I I I 

A 

A 
L...,+.:.:S",h",if.:..t ..:U",n.:.:lt...:B:.:.it:..4-,---,I_-...Jf- -- t n -j 

I I I I 
I I I I 
I I ,.. t - - -
I t-t-T--
t- t- r + - OR 
I I I 
I I I 
I , ' 

~rt- A 
I I+-

Lt-+--- A 
+-+- --; .. ---

,--+A=LU=-..:..A::..N:..:D,--G=-a=te=--,-I-...J~ - - - - J- t _ -. A 
I I I.. 

t+-- A 
I L __ 

L __ _ 

I+ALU OR or Adder Gate I + - -- -- - A 

Notes: 
1. Inactive inpun are dotted 

Example 13: 

OE Invert Sw Bit 4 = 0 (- ) 
Shift Unit Bit 4 ~ 0 (-) 

Result Sum Bit 4 = 0 (-) 
ALU Corry Bit 4 output not active (-) 

+Sum Bit 4 

o 
OR~ ____ 4-___ +~A_L_U __ C_ar_ry~B_it_4~ 

(See Note 5) 

2. Active AND/OR blocks are shoded 
3. The encircled positive and negative signs (GI G) define the level at the 

corresponding output line 
4. The ALU cany bit input is not used by the ALU circuits for the logical 

operations AND/OR/OE 
5. The ALU carry bit output is used for pority correction only in the logical operations AND/OR/OE. 

The active ALU carry bit is not accepted by the next high-order bit call 

Diagram 4-50. AlU Cell Operating Principles - AND/OR/OE (03995) 2020 " 50,000 FEMDM Vall (2/69) 

(See Note 4) 

QiL--=:+lc.:"",ve",r.:..t ..:S.::w-'B:!.it!...4"--.......lI..:--'~ h 

I 
I 

-I- - 1 
I I I 
I I I 

[i!iJu OR or Adder Gatel-I- - - - - - -

+Shift Unit Bit 4 

I I 

'-t
O
I 

L...,+Ac:.L:::U:..A:..::..:N:::.D.:.:G:::a:::teO-_IL-...Jf- - - -~ 

+Invert Sw Bit 4 

LI +"'A"'l"'U'-'A"'N-".D"-->G"'o"'te=------'IL-...J1-- - --

I +ALU OR or Adder Gate I -I- -

Example 8: 

AND Invert Sw Bit 4 0 (_) 
Shift Unit Bit 4 1 (+) 

Result Sum Bit 4 (+) 
ALU Carry Bit 4 output active (+) 

+Sum Bit 4 

Example 11: 

OR Invert Sw Bit 4 
Shift Unit Bit 4 

1 (+) 
o (-) 

Result Sum Bit 4 ( +) 
ALU Carry Bit 4 output not active (-) 

Example 14: 

OE 1 nvert Sw Bit 4 0 (- ) 
Shift Unit Bit 4 1 (+) 

Result Sum Bit 4 (+) 
ALU Carry Bit 4 output not active (-) 

7 

" I +ALU Corr:t Bit f----r--
(See Note 4) r-

I 
+Invert Sw Bit 4 + 

+Shift Unit Bit 4 
I 
I 
I 
I 

t-

... 
I 

+ALU Adder Gate 

+ALU AND Gate 

I +ALU OR or Adder Gate I - ~ - - - - - -

L...,cc+Ac:L",U"--"C",a",rrLy-"B,,,it_--,--,r - - ~ h __ 

(See Nate 4) I 

I 

+-

I 

... 
I 

L 

L-+.c:A-"L"'U'-'A,:;N-"D::....::G:.::a'-"te_IL---'~ -- -

+ALU Carry Bit ~- - .. --
I 

(See Nate 4) I 
I 

+1 nvert Sw Bit 4 + 

+Shift Unit Bit 4 

, .. 
I 
I 

, .. , 
I 

+ALU Adder Gate 
I.. 

+ALU AND Gate I -f----

r-
I 
I 
I 
I 
I 

-~ 
L 

1 +ALU OR or Adder Gatel-r - - - - - -

A 

A 

A 

A 

A 

A 

A 

A OR 

A 

A 

Example 9: 

AND InvertSwBit4 (+) 
Shift Unit Bit 4 (+) 

Result Sum Bit 4 (+) 
ALU Carry Bit 4 output active (+) 

+Sum Bit 4 

+ALU Carr Bit 4 
(See Nate 5) 

Example 12: 

OR Invert Sw Bit 4 
Shift Unit Bit 4 

(+) 
(+) 

Result Sum Bit 4 (+» 
ALU Carry Bit 4 output active ( +) 

Example 15: 

OE InvertSwBit4 (+) 
Shift Unit Bit 4 (+) 

Result Sum Bit 4 0 (-) 
ALU Carry Bit 4 output not active ( -) 

G 

+Sum Bit 4 

8 

0 
+ALU Carr Bit 5 
(See Note 5) 



Fonn Y33-1024-Q 
FES Y33-1049 

2 3 4 5 

SUM PARITY PREDICTION P1 

A 

B 

40DS r +1 NTERN SU BIT PI --
+No Shift 8-15 r-- 4609 I +1 NVERT SW BIT PI 

E+~Sh~i~ft~L~e~ft~b~y~4t=~====~========================][j A ~ 
+Shift Left by 2 f-----I~------------1H-I OR AA211 

H+~S~hi~ft~R~i~gh~t~b~y~4~---~ r---------~_r~+_~ 
I- r '--'---
~+~S~hi~ft~Rii9~ht~b~y2~----~2~-~1~C=S~-~I~nve~rt~Pa~r~it~y __ ~r;_+_+-~ 

~~~~~~=========r~~ffff~ll A 

+Suppr SU Bi ts 12- 1 d 

+Suppr SU Bits S-l1 L-'--'---

[+~0~dd~SU~B~its~S;'-~111----~~----~r--ri----1-t!l~--j~ 
~+O~d~d~sfLUhB~i~ts~S~-~9~---j----i--t-~-,-t~~===lA 

-Suppr 8-15 and not I nv Pa 

AA211 

~+~0~dgd~S~U~B~i~~4~-7~0~E~1~2~-1~5~=======t==l=i=~ r-tiL- '-f--I--
+Odd SU Bits 6-7 OE 14-15 I '-t--+--+--I~ OR ~ -Change Sum Parity Bit PI 
+Odd SU Bi~ 12-1S AA212 

+Odd SU Bits 4-7 '--1--+--+--1 A 

.----+--H---I~ 
40A6 - TRBS and CYO r--. N I-+.:...T:..::R::.B:..S .::a:.::nd=--C=-Y.:...O~+-HH--t __ t----lH--If--

4-+-+-I--+--+-I--l A AA121 '--L--

40AS -MVHS I SU OPERATION 
AFFECTSP1 

OE 
+Predicted Sum Parity Bit PI 

AA212 

SU PARITY CORRECTION P1 

N 
-Change SU Bit PI 1 OE 

AA211 AA212 

6 7 S 9 

I/O Camman Bus Out 6OC7 
+SU BIT PI 

Customer Console 1 B2 

1 A AA211 ~ AA ~ I LQw,:( +~P~re~I·~lm~in~a~ryr....=:Su~m~Bi~t.:..P.:..1)!-. _______________ -J-r--
e----+--+-+--~ '----' I ~~>---4:-:SC:D6-:-+C-::7h-a-n,,-,e--=-pc-r:-it--:vC:-o-rr-:' 9:-.--=1-=-S--I1 ~ 7 OR ~1-------i~+:?S~Ut!.M~B~I!T!P~Ij---- ALU 4SA8 

'----+-_r~--I -Suppr Odd SU Bits 8-11 AA211 AA211 ALU PARITY CHECK P1, S-15 

...... +------+-++---11 A +Sum Bit IS Q...---- AAW 
AA202 ALU OR SU OPERATION AFFECTS +Carr Sum Bit 141---1 '-

~ PREDICTED P1 h L-
'- A -MVHS3and Change PI +Carr Sum Bit 131~ 1-- OE 

48A8< +Carr Sum Bit 12 '---- J.:"',;.:+S:.:u:::m.:...B::.:i.ts:...8-::.....:1::.:S...:e~ve::.:n~-+ __ + _____ ---; ~r----~--t-----I +Sum Bit 11 ODD 

+Sum Bits 8-15 EOR PI even ALU Zera Test FL 2~6C7 

C 

D 

E 

~ ....--. 
~ A l-MVHS2and Change PI 

'------IJ AA212 

SUM PARITY PREDICTION PO 

40DS I +1 NTERN SU BIT PO ~.--- ;::46::.:O9::!.-______ ,.,..,..,-:--~___, 
+No Shift 0-7 1----1'-______________________ -----"1.-- I +INVERT SW BIT PO 

+Shift Right by 4 A 1--________ -.---1 OE 
+Shift Right by 2 OR AA202 

+Predicted Sum Parity Bit PO 

+S h ift Left by 4 

+Shift Left by 2 
2-1 CS -Invert Parity 

+Suppr SU Bits 4-7 

+Suppr SU Bi~ 0-3 

~~~A.Y----~ __ -J~----~+-~A I+Odd SU Bits 4-7 

+Odd SU Bits 6-7 j-------II--L--H----~ A 
+Odd SU Bits 0-3 OE 8-11 

+Odd SU Bits 0-1 OE 8-9 

+Odd SU Bits 0-3 

40AS -MVHS 

Origin of frequently occurring signals: 

No Shift 0-7/S-15 
Shift Left/Right by 2 or 4 
Suppr SU Bit 

Odd SU Bits 

42B4 
42B4 
44B9 

42D4/E4 

L--+---t---I A 

'------------t-tA 

lSCS +OPR Decode 2 
18A5 +OPR Bit 4 

OR 

-Suppr 0-7and not Inv Par 

SU OPERATION 
AFFECTS PO 

-Change Sum Parity Bit PO 

AA202 

AA201 

AA202 

SU PARITY CORRECTION PO 

AA201 
AA202 

4SE9 +Chan e Par Sum Bit 1-7 

AA201 AA201 
ALU OR SU OPERATION AFFECTS 
PREDICTED PO 

• Diagram 4-52. Shift Unit Parity Correction/ALU Parity Prediction and Correctian (03996A) 2020 2 SO,OOO FEMDM Vall (S/69) 

+Carr Sum Bit 10 ~ 
+Carr Sum Bit 9 I r--<--

+Carr Sum Bit S ~ AA121/131 

2-1 C8 -I nvert Parity f'.- OE I 
'----' 

A 

r-t---
'----

-Force FDR Bit PI 

'-+-+-+-~ f'.-r---
46AS -Prevent ALU and SU Check r---.. 

-Turn Off FDR Bit PI 
02B8 +T8 A 
04A9 +Proeess not Cye Ie Stea I 

~ 

AA211 
CPU SENS PARITY GENERATION P1 

Customer Console lC2 

(+Preliminary Sum Bit PO) 

ALU PAR.ITY CHECK PO, 0-7 
+Sum Bit 7 

FDR 460S 

FDR 46ES 

+SUM BIT PO ALU 48B8 

+Sum Bits 0-7 EOR PO eveg. I/O Address Error 2-6B8 
+Sum Bit 6 

+Sum Bit 5 

.48AS 
+Sum Bit 4 

~~~~===t==jODD i-="--~ f--+S B' 3 
+Sum Bit 2 -Force FDR Bit PO FDR 46DS 

+Sum Bit 1 

+Sum Bit 0 AA10l/111 

2-1 CS -Invert Parity 

46AS -Prevent ALU and SU Check -Turn Off FDR Bit PO 
02B8 +T8 

(+Prelimincry Sum Bit PO) FDR 46ES 

04A9 +Process not C cle Steal AA201 

CPU SENS PARITY GENERATION PO 
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+OPR Bit 4 
+OPR Bit 5 

A 

+OPR Decode C 

+OPR Decode B 

A -CLC 

rLJ 
AA411 

r- ALU Control 48A2,C2 64B6 +Any CS Request 
N 

-Any CS Req 

r- ALU Test FL 2-1 

+CTRL 10 AA10l 

+Delta CYO 
~ 18C7 +XX Type or'--

"- +CLC f-I- A 
N 

B6,C6,D6 

+CY2 L 
I--

~ +Set CC and Carry 
1-+- OR 

~ 
A 

~ f--
A L.I- A 

-AP,SP,ZAP,or PPC 
ORI ~I---.b.l L-I '----' +CY3 A AA411 

-AH,AHSC,SH,or SHSC AA411 
N 

4 

ALLOW SETTING OF CARRY 
DOT 

+CTRL 10 
-AP,SP,ZAP or PPC "-
+OPR Decode B OR 
+OPR Bit 5 AI 

M412 

+CTRL 10 
+Delta T8 A 

7 'f' 

CARRY 0 CONDITIONS 

+CTRL 10 
~~ 

+Shift Unit Bit 11 
+OPR Decode D ~ CARRY LATCHES 
+ALU Carry Bit 8 A +Set Carry Latch 
+aPR Decode B t-- OR 

I +OPR Bit 5 
+ALU Corry Bit 0 A Carry +CarrY FL Aux Carry +Aux Carry FL 

AA411 

~ 
FL ~~ 

FL 

+Delta T8 ~ +CYO or CYI 

A +T3 A "-

AtU 48C2 

+Allow Corry s~ AA402 04A9 +Process not Cvcle Steal AA303 
+Reset Carry 

Program Level M402 -Reset Car~ Control 32D2 

RESET/SET CC LATCHES 
+Carry FL 

+CCO FL 
ALLOW SETTING OF CONDITION CODE L J-- ORt::-, -Reset CCO-3 +CCI FL l:=-" 0'.'0, ,., ... ". (OCO " '"" MAIN CONTROL FOR SAVING CONDITION CODE AND CARRY 

~ +Set CC Lotches A 

+OPR Decode 0 

ht A 
- Allow CC Set +Allow CC Setting FL 

+OPR Bit 6 f- OR 
A FL 

-AP,SP,ZAP,or PPC 

M412 1~-T6...L 
-~ 

24A4 +Auto LC AA412 

<:7 +CCI or 2 M101 
A 

~ L I-- OR f-
I-+OPR Decode B A 

B6 +Set CCO 

PREVENT "ALLOW CC SET" 

C 

+0 PR Decode D 
+A lU not Zero 
24C9 +LCI FL A 
24D8 +LC2 FL rr::: D 

~ '-+OPR Bit 6 OR 

~ 
-Force Overflow 

-AP,SP,ZAP or PPC -.:::: 
+Delta CYO A 

-Skip CY3 to CYI M411 
A7 +Corry FL 

AA411 

+ALU Corry Bit 0 "-
OE 

Origin of frequently occurring signals: 
+ALU Corry Bit 1 "- I 

OPR Decode 0 to F 18E6 
AA402 

OPR Bits 18A5 
AP,SP,ZAP or PPC 46C3 

OVERFLOW 0 CONDITIONS 

CTRL 10 60C4 

CYO,I,2,3 24E9 
Delta evo, 1,2,3 24E8 
Tl ,2,3,4,5,6,7,8,Delta T8 2B9 

Skip CY3 to CYI 24A9 

Shift Unit Bits 42C9 
Sum Bit 0 48B8 
ALU Corry Bit 0,1,8 48B9 

ALU Zero/not Zero 48B9 

• Diagram 4-54. Condition Code and Carry (03997A) 2020 2 50,000 FEMDM Vol 1 (8/69) 

CCO 0 CONDITIONS 

+CTRL 10 
+Shift Unit Bit 12 

~ 
A, -CL 
+ALU Zero A OR 
A2 +CLC t--
+ALU Corry Bit 0 

.L A 

AA401 

CCl 0 CONDITIONS 
+CTRL 10 
+Shift Unit Bit 13 A 
+OPR Decode B I---
+Sum Bit 0 A 
A2 +CLC f- OR 
+ALU Carry Bit 0 f'- A 
+ALU not Zero f-
A3-CLC 
.:-AP,SP,ZAP,or PPC A 

AA401 

CC2 0 CONDITIONS 
+CTRL 10 
+Shift Unit Bit 14 

~ +OPR Decode B 
+Sum Bit 0 I"- A 
+AlU not Zero OR 
A2 +CLC I---
+ALU Corry Bit 0 A 

L 
M402 

+CTRL 10 
+Shift Unit Bit 15 A 
+0 PR Decode B I-- OR 
-Skip CY3 to CYI 
+Binary Overflow A 

AA402 

CCO 

+Set CCO A FL 
LQ.. 

r'--

M401 

CCI 

A FL 

f'-.. 

AA401 

~.","" 
AA401 

CC2 

+Set CC2 A FL 

f'-.. 

AA402 

CC3 
f'-

] AIORr 
FL 

f'-

AA402 

CONDITION CODE LATCHES 

+CC2 FL 
+CC3 FL 

CC3 ~ Program Level Control (Sign Pos FL) 

SENS 0 CC AND CARRY 

62D5 -SENS 10 "-~ 

l A ~ 

~~"~"'"'' b +Sense Bit 12 

A +Sense Bit 13 

Wr"-"'"'' C,d. C • .,, '~"-~ .,.,. '" " 
15 

B4 

AA402 

32D2 

I/O Common 
8us In 62D7 
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2~~~ 
+Current PL Bit I 

+Current PL 8it 2 
+Current PL Bit 4 

2-1se--- +MANOP ALU not Zero 

+Any Feed Cell Dark 

6285- +Any I/O Busy 

A 2409 -1 +Cycle I FL 

+Cycle 2 FL 
+Delto Cycle 1 FL 

+Delta Cycle 2 FL 

2-4C&-- +Inhibit Check FL 

2-40&-- +SAR Check FL 

2-689- +BUS o,eck FL 

2-6C9- +ALU Zero Test FL 

2-609-- +Shift Unit Check FL 
2-40&-- +Modifier Check FL 
2-2B9- +LSA Check FL 

I +CE Mode Switch INT 

IS +CE Display Bit 15 IS 

+CE Display Bit 14 

+CE Display Bit 13 

+CE Display Bit 12 
+CE Display Bit 11 

+CE Display Bit 10 

+CE Display Bit 9 

+CE Display Bit 8 

+CE Display Bit PI 
From CE Displ Selection 

+CE Display Bit 7 ~ 5SA/56 
+CE Display Bit 6 

+CE Display Bit 5 

+CE Display Bit 4 
+eE Display Bit 3 

+CE Display Bit 2 

+CE Display Bit 1 

+CE Display Bit 0 

PO +CE Display Bit PO PO 

+20V Switch Cammon 
T09 +20V CE Key Sw N C 
109 +20V CE Ke Sw NO 

Lorn .. 
-3V 

NC [;]op +3V 0. -3V Lorn 
IC9 +Bus lamp Test Sw NO Tog Cammon 

PBlll 

Note, For 1403 and BSCA CE Switches, refer 
to the ·conesponding attochment FEMDM 

WC361 +Any Feed Cell Exposed 

SCRID 

OR I 

P8501/511 

For Serld Principles, see 
Dlagrom 4-1 

SeRID 

l:} 
P8521/531 

+20V Switch Common 

+CE Made Switch INT 

CE Mode 

C-Nd -43-T OP N 
~( og 

PBIO! 

• Dtagrcn 4-57 • CE Console (0399BA) 2020 2: .50,000 FEMDM Vol 1 (8/69) 

~ 

CPU STATUS DISPLAY 

~ ~ ~ ~ [3 ~ l3 l3 [3 
CE LSA MOD SU AW BUS SAR INH Delta 

Mode Check Check Check Check Check Check Check Cycle 2 

CE Display Sel 8its 

PO 0 1 2 3 4 5 6 7 

8 ~ l3 8 ~ 8 l3 l3 ~ 
PO 

CE DISPlAY 

CE SELECT SWITCHES 

PBS01/511 

[3 [3 ~ B ~ ~ 
Delta Cycle 2 Cycle 1 Any I/O Any Fd MANOP 

Cycle' Bu.y Cell OK AW 
Noturo 

PI S 9 10 11 12 

~ [3 [3 [3 ~ ~ 

P8521/531 

l3 ~ ~ 
LS Zone LS Zone LS Zone 

8it4 Bit 2 81t I 

OP 

13 14 15 

8 ~ 8 
15 

DISPLAY!COMPARE SELECT SWITCH 

r;:--Ef 
~ -CE DI.ploy Switch FOR INT 

~ -CE m.,loy Switch TOR INT 
N -CE Display Switch MAR INT ---B -CE DI.ploy Switch SAR INT 

~ -CE DI.,loy Switch OP REG INT 
Rot N -CE Display Switch OCU , INT 

~ r- -CE DI.ploy Switch OCU 2 INT 
N -CE Display Switch SDR INT 

~ -CE DI.,loy SwitchAW INT 
~ -CE DI.ploy Sw I/O 01.,1 INT 

N -
P81S1 

PB131 

CE Display $election 
4-58 ~ 

+20V Switch Common rr E7 

CE Addr Sw 1 CE Addr Sw 2 CE Addr Sw 3 CE Addr Sw 4 

'"s;-~ ~~ -s;;-~ -~ Rot~ Rot~ Rot N 
Rot N ~ 

+CE Addr Switch 4 Bit liNT 
_ N +CE Addr Switch 4 Bit 2 INT ~~ -~ -~ P~ +CE Add. Switch 4 Blt41NT PBl41 PBlS1 PBI6T 

+CE Addr Switch 4 Bit 8 INT 

+CE Addr Switch 3 Bit liNT 

Fat Addr Switch +CE Addr Switch 3 Bit 2 I NT 

principles, see +CE Addr Switch 3 Bit 4 INT 
Diagram 4-1 +CE Addr Switch 3 Bit 8 INT 

+CE Addr Switch 2 Bit liNT 
+CE Addr Switch 2 Bit 2 INT 

+CE Addr Switch 2 Bit 4 INT 

+CE Addr Switch 2 Bit 8 INT 

+CE Addr Switch 1 Bit lINT 

+CE Addr Switch I Bit 2 INT 
+CE Addr Switch T Bit 4 INT 

+CE Addr Switch I Bit a: INT 

CE TOGGLE SWITCHES 

L: Single Cycle L~rnn.t.p-& L7m Camp Stop Del Comp Stop L: Sto .... T eot L: ICPL Loop 

Ng] P-% r-NC~,~ NJ;] '-& NC[;] P-& N Tog OP N N Tog OP N CN°P~ OP N OP N OP N 
'--NO f-NO Tog. N Tog NO T-og. 

PBlOl PBIOI PBIOI PBIOI PBTOT PBTOI 

Block Fd Chk 

+20V Switch Common 
Op[;]NC 

N 

Tog NO 

PB111 

6" 
~Block Normol Start INT 

f-N 
+Remote Start Key !NT 

---Ef 
~Remote Start Key INT 

+Remote Reset Key INT 

Run Con",,1 4-4 

N 

1 +20V Rem Stop Key N/O Customer Console IE3 

+20V Switch Common +20V Rem Reset Key N/O 

I 
Customer Console I E3 

I 
I " 

I I 

I I JACK I I 

" 
: : ' I I 

I I 
, 

1/0 Comman Bus In 4-62 

[;]"~ 
REMOTE CONTROL 

F·····~·-
CE and Compare 4-58 
Start f-oP PB NO-

1/0 Common Bus Out 4-60 ~NC CE 
f-op PB NO-Stop 

CE ~NC-
S • Reset L-oP PB NO 

PBI31 

I 
LI'n~rtP",lty L:~ Chk 0 .. " L:cpu Chk Re~t CPU Reset 

NC[;] ,~ NC [;] P-& NC [;]).-& NC~ P-&-OP N OP NON OP N 
NO Tog NO Tog NO Tog NO Tog 

PBI1T PBlll PBllT 
PBIlT 

- -CPU Reset Sw INT 

- -CPU Check Reset Sw INT 

'-- - -Ptoc Check OveJT Sw INT 
L--- - +Invert Polity Switch INT 

-ICPL loop Sw !NT 
-Storage Test Switch INT 

+Del Camp Stop Sw INT 

+Imm Comp Stop Sw INT 
~Single Mlcroi"'tr Sw INT 

B8 -Slock Normal Start INT ~ -Single Cycle Switch INT 

I A +CE tJ.ode Switch INT 
+Block Feed Check Sw NjC INT 

-Block Feed Check 
KA502 

--i_-cpu line. Sw INT II 
-Single Mtcroinstr Sw INT II 

System or Cheek 

£Prevent Cycle 
_ MANOPAWn 

Reset 2-2D7 
Adva"Ice 4-24ES 
ot Zero FL 2-lB7 

MM ~4-38C2 

Control 3204 

488, E5 

_I-- Pre_. LS ta 

Program Level 

t-If- t---Cycl. eontn>12 

PL 2OA2 MANOP and IC 

Run Contn>I 4-4 

~ 

To card I/O a ttoch via WA361 

yele Control 
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A 

OP REG 

MAR 

C 

o 

~+~~R~B~U~15~Fl~--~115 
+SAR Bit 14 Fl 

+SAR Bit 13 Fl 

+SAR Bit 12 FL 

+SAR Bit II FL 

+SAR Bit 10 FL 

+SAR Bit 9 FL 
+SAR Bit 8 FL 

+SAR Bit PI to Display 

+SAR Bit 7 FL 
+SAR Bit 6 FL 

+SAR Bit 5 FL 

+SAR Bit 4 FL 
+SAR Bit 3 FL 

+SAR Bit 2 Fl 

+SAR Bit I Fl 

+SAR Bit 0 Fl 

+SAR Bit PO to Display 

r:-:+O"'P:::R-=B""""'15=-Fl---TI 15 

+aPR Bit 14 Fl 

+CPR Bit 13 FL 

+CPR Bit 12 FL 

+OPR Bit 11 FL 

+CPR Bit 10 FL 
+OPR Bit 9 Fl 

+aPR Bit 8 Fl 
+QPRBit PI Fl 

+CPR Bit 7 Fl 

+CPR Bit 6 Fl 
+CPR Bit 5 FL 

+OPR Bit 4 Fl 

+OPR Bit 3 Fl 

~~~~~+-
+OPR Bit 0 FL 

I-OPR Bit PO Fl PO 

ro>MA=R~B~It~15---::Fl" 15 

+MAR Bit 14 Fl 

+MAR Bit 13 Fl 

+MAR Bit 12 Fl 

+MARBit 11 Fl 

+MAR Bit 10 Fl 

+MAR Bit 9 FL 

+MAR Bit 8 Fl 

+MARBit PI Fl 

+MAR Bit 7 Fl 

+MAR Bit 6 Fl 

+MAR Bit 5 Fl 

+MARBito4Fl 

+MAR Bit 3 Fl 

1>MAR Bit 2 FL 

+MAR Bit 1 Fl 

+MAR Bit 0 Fl 

+MAR Bit PO Fl PO 

PO 

so. 

FDR 

OCU I 

+SDR Bit 15 Fl IS 

+SDR Bit 14 Fl 

+SDR Bit 13 Fl 

+SDR Bit 12 FL 

+SDR Bit II Fl 

+SDR Bit 10 FL 

+SDR Bit '9 FL 

+SDR BitS FL 

+SDR Bit PI Fl 

+SDR Bit 7 Fl 

+SDR Bit 6 Fl 

+SDR Bit 5 FL 

+SDR Bit 4 Fl 

+SDR Bit 3 FL 

+SDR Bit 2 Fl 

+SDR Bit I FL 

+SDR Bit 0 Fl 

+SDR Bit PO Fl PO 

r-c+F::o:::.-::B"lt -:15::-F:::l' I , 5 

+FDR Bit 14 Fl 

+FDR Bit 13 Fl 

'"FDR Bit 12 FL 

+FDR Bit 11 FL 

+FDR Bit 10 Fl 

+FDR Bit 9 Fl 

+FDR Bit 8 FL 

+FDR Bit PI Fl 

+FDR Bit 7 Fl 

+FDR Bit 6 Fl 

+FDR Bit 5 FL 

+FDR Bit 4 FL 

+FDR Bit 3 Fl 

+FDR Bit 2 FL 

+FDR Bit 1 Fl 

+FDR Bit 0 Fl 

+FDR Bit PO Fl 

IS +lOG Bit IS 

+lOG Bit 14 

+lOG Bit 13 

+lOG Bit 12 

+lOG Bit II 

+lOG Bit 10 

+lOG Bit 9 Fl 

+lOG Bit 8 Fl 

+CCU I Bit PI 

PO 

~ +B" Check Fl 

~ +ALU Zero Test Fl 

~ 
~ 
~ 

+Shift Unit Check Fl 
+Modifier Check FL 

+lSA Check Fl 

CE DISPLAY J 

-CE Display Switch SDR INT 

I A +CE Display Select SDR 
SELECTOR 

"'-l"'o"'G'----________________ -I '------' II.PB271 ~ 
GOI 

,,22"'C"-7.=-F,.,0"'R,,'o=01"',p"'la=vS"w ______ -C>I" N +CE Display Select FOR 

PB262 L---'! GCY2 

" N~~+C~E~0~1~,p~lo~y~S.~le~c~'~~~·~------~G03 
PB252 ~ 

22C7 -SAR to Display Sw 

22B7 +OPR to Display Switch G04 

2207 -MAR to Display Sw " N~--+C=E~0~1~,p~lo~y~Se=le~c~'MA~R~------~G05 
PB242 ~ 

L-----------------------------------________________________________________________ ~A 

~------------------------------------------------------------------------------------~B 

IA-

2B-

15,r--;_C::;E'"'0""1",-'-I;-ay-:-;;;Bl;-,,"5"1 15 

-CE Display Bit 14 
-CE Display Bit 13 

-CE Display Bit 12 

-CE Display Bit 11 

-CE Display Bit 10 

-CE Display Bit 9 

-CE Display Bit 8 

15 

I----

r-----------------------------------------~------------------------------------~C 
~----------------------------------------------------------------------------~o 

3 C--+-P'-----'o:y0:.:T----~f__c::-C"Ec;o'";,=play!.7.Bl:.' P:,:I--iI-~B=----_1-______ J:>.j" N +CE Display Bits PO, 0-7, PI, 8-1S 

-CE Display Bit 7 7 

15 

4 D- -CE Display Bit 6 PBlO1 to PB232 

~------------------------------------------------------------------------------------~E 5E-

DISPLAY SOURCE SELECTION 

2288 +OCU I to Display Switch 

-CE Displav Switch OCU 2 INT I +CE Display Select OCU 2 

LO l A L-----'Z - G PB251 '7 

22C7 -TOR to Disolay Sw 1,.... +CE Display Select TOR 

I N PB~ -c:::il 
~ !+CEDisplaySelectALU 

-CE Display Switch ALU INT ,..,J A~ 

-CE Display Switch I/O Displ INT r-... PB261 I A +CE Display Select I/o Displ 

60B3 +1/0 Display Fl ! PB27! L---1Z' 

PB201/202 
211/212 
221/222 
231/232 

CE DISPLAY 2 

GOI 

GCY2 

G03 

G04 

G05 

r------------------------------------------------------------------------------------iA IA---

~----------------------------------------------------------------------"B 2B-

TOR +TDR Bit IS Fl IS 
+TDR Bit 14 Fl 

+TDR Bit 13 Fl 

+TDR Bit 12 FL 

+TDR Bit 11 Fl 

+TOR Bit 10 Fl 

+TDR Bit 9 Fl 

+TDR Bit 8 Fl 

+TDR Bit PI Fl 

+TOR Bit 7 Fl 

+TDR-Bit 6 FL 

+TDR Bit 5 Fl 

+TDR Bit 4 Fl 

+TOR Bit 3 Fl 

+TDR Bit 2 Fl 

+TDR Bit 1 Fl 

+TDR Bit 0 FL 

r---------------------------------------------~C 3C~~--~ 

r--------------------------------------------io 40-

E 5E---

PB~1/242 
PB251/252 
PB261/262 
P8271/272 

-CE Display Bit S 

-CE Display Bit 4 

-CE Display Bit 3 

-CE Display Bit 2 

-CE Display Bit 1 

-CE Display Bit 0 

PO -CE Display Bit PO PO 

15I'_'C:;OE-;;0::-1,--;pl-oy--;B::CH"I:-;;-5---' 
COMPARE 

-CE Display Bit 14 
+CE Addr Sw 4 Bit lINT OE 

1r:::~~~~Q}J------~+~C~E-"A~d~d~'-'S~W~4~8:H~2~I~N~T~===3--jt----1-0'"' 1 A ~+~Ad~d~"~"c!E~q,"~a!..'1 B~H"I~2~-1=-5 ____ ----, Il -CE Display Bit 13 +CE Addr Sw 4 Bit 4 INT OE 

r-----,+~C~E""'A~~~,7~~4~B;~'8~IN~T~----I~ -CE Display Bit 12 

'----1'--:=--;----;;0:-;,,--, 
-CE Display Bit 11 

-CE Display Bit 10 
+CE Acldr Sw 3 Bit lINT 

PM11 

OE 

+CE Addr Sw 3 Bit 2 INT OE 

1r:::~~~~IJ-------{;~~;~~~~:~~~~==::~- A +Address Equal Bit 8-11 I L -CE Display Bit 9 +CE Addr Sw 3 Bit 4 INT OE 

8 'L-...:C",Ec.o",isp",l",ay...:B",H...:S---, +CE Addr Sw 3 Bit 8 INT OE 

7 'r_'C"'E-;;0"isp"la"CCy"B"'H-O;7,------, 

1 ~~~~~~~~~==~+~CE~M~d:,S~W~2~B~H~I~I~N~T~~~0~E~~ I -C' ohplay B" 6 h f--
+CE Acldr Sw 2 Bit 2 INT ~ A +Addres5 Equal Bit 4-7 

-CE Display Bit 5 +CE Addr Sw 2 Bit 4 INT OE 

-CE Display Bit 4 

L----, '-;=--;----;;;;-;:---1 
-CE Display Bit 3 

-CE Display Bit 2 

+CE Addr Sw 2 Bit 8 INT OE 

PB401 

+CE Addr Sw 1 Bit liNT OE 
t____ 

L--t-,+~C[E~d~d~,~Sw~I~Bl['2~INITr====~OE 

~-C~E~O~I"'~la~y ~BI~' ~I ~~=~=+~C:E~A~dd~'~SW~1 ~B;~' ~4~'N~TE~~~~0~E A +Address Equal Bit 0-3 

[ -CE Display Bit 0 +CE Addr 5 I Bit 8 INT OE 

+Sync Cond I 
+Sync Cond 2 

L::+O~C~U,-I:.B~I~' PO~ __ .-J I PO 

OCU 2 +CC2 Fl 
AlU r-+""'Su-m-cB"""-clcc5-----,' 15 

+Carr Sum Bit 14 

+Corr Sum Bit 13 

I/o BUS 
15 

CE Console S7B2 

lOG Inhibit Circuits 4-22 

S705 +Imm ComD Stop Sw INT 

A 
L-__ ~~5=7=OO=+=~==IC=omo==:Stm>==S:W:I:N:T==:j~0~RLIA~------------~C=roP"~_",al 

4A5~_-~St~"'~'F,.,l~a~OO~S~'~ln~~~,I~Ck~Fl~ __________________ ~~-~I_F_l_~l~-C=~~P~Eq~"~al~F~l. 
- Run Control 4C6 KA521 

KA521 

+Sync Pulse -. CE 

ALLOW COMPARE EaUAL 

AS +CE"Display Select s.o.R 
+T7 
A5 +CE 01 la Select MAR 

r~+C~E~o~); .. ~",~av:Se~,e~c'~S~o~Ri:::==l.:=~A~ 1-.::+S:!:~"'cc.:C:::o"'nd:.:2'---__ ---J +TI A OR po.--t--------""i N 

22B7 +CPR ta Di I Switch f--~ 
'CC3Fl 15 

5488 ~+:_:C:_:C:_I :::Fl~ ____ __IJ 
, _______________ -, +CCO Fl 

+Corr Sum Bit 12 

+$ense Bit IS 

+Sense Bit .4 
+Sense Bit 13 

+Sense Bit 12 

+Sense Bit 11 2288 +CCU I to DisplaY Switch l m A 
AS +CE Di I Select FDR 

Origin of frequently occurring signals: 

lOG 22A6 

SAR Bit FL's 10A9 
OPR Bit FL's 18B9 
MAR Bit Fl', 38E·9 
SDR Bit Fl's 16A5 
FOR Bit Fl's 46C7 
TOR Bit FL '5 4006 
Sum Bits (Corr Sum Bits) 48A9 
Sense B111 6208 

CE Addr SW 1,2,3,4 INT's 57C6 
CE Display Switch INT's 57B9 

Delta CYO, I, 2, 3 24E8 
TI,2,3,4, S,6,7,82B9 

Diagram 4-58. CE Display Selection and Compare 

+Carry Fl 

~C7/C91~_+~lC=2~F~l~ ____ __I1 
+lCI Fl 

~F~ +Channel End Fl 

~ +Chonnel Mask Fl 1 +PlREG7Fl 

+Pl REG 6 Fl 

32A5 .~:.:.:~:..;:.:::c:~c:!:..::~~------H 
+Pl REG 3 Fl 

+Pl REG 2 Fl 

+Pl REG I FL 

-Reset Pl REG 

.::42::.A6=---__ L-+:..;AS:.;C::.":..:F.::l ______ 1I PO 

(03999A) 2020 2 50,000 FEMoM Vol I (8/69) 

+Sum Bit 11 

+Corr Sum Bit 10 

+Corr Sum Bit 9 

~~~ 
+Sum Bit PI 

+Sum Bit 7 

+Stlm Bit 6 

+Sum BitS 

+Sum Bit 4 

+Sum Bit 3 

+Sum Bit 2 

+Sum Bit I 

+Sum Bit 0 

L---+.:::Sum::::.:B:::lt-'PO"---__ .J, PO 

+Sense Bit 10 

+Sense Bit 9 

+Sense Bit 8 

+Sense Bit PI PI 

+CE Addr Sw 2 Bit liNT 

teE Addr Sw 2 Bit 2 INT 

+CE Addr Sw 2 Bit 4 INT 

+CE Addr Sw 2 Bit 8 INT 

+CE Addr Sw I Bit liNT 

+CE Addr Sw I Bit 2 INT 

teE Addr Sw I Bit 4 INT 

+CE Addr Sw I Bit 8 I NT 

I----

'----________________________ --' I PO 

C5 Select OCU 2 
C5 + Select TOR ..,. __ -..:-~Sy~n~c~C:"'on~d~2 __________________________________________________ ____J 

C5 Select 0 D-s I OR It-
C5 Select ALU 

++"Tr~83 _______________ ~---jPAA~:~--~-S~~~c~C=o~nd~I----------------------____________________________ , 

_ ~ AS +CE DisDlay Select s.o.R 

10E5~:~~: U~:lect SDR ~ 

PB232 

AS +CE Display Select MAR -l.: ~ P--"--------'-"IJ-, N +Sync Cond I 

~+~~It~a~c~§[~~~==~===:;=r,A~OR 
~22~B7~+O~P~R~'o~0~~~~~I~Sw~;~'c~h ____ ~~~ 

L~L---



Fonn Y33-1024-0 
FES Y33-1049 

2 3 

FREEZE REG (FIXED POSITION) 

4-2A7 +Delta Time 1 FL Delta Time 1 Freeze 

lA FL 

A ..1:::::, CC242 

4-287 +Delta Time 2 FL Delta Time 2 Freeze 

JA FL 

b CC242 

4-2B7 +Delta Time 3 FL 
Delta Time 3 Freeze 

]A FL 

b CC242 -
4-34C7 +To Rea Select To Reg Select Freeze B 

JA FL 

b CC242 

4-34D7 +From Reg Select From Reg Select Freeze 

IA FL 

L..t::. CC241 

4-3208 +Unequal PL Unequal PL Freeze 

JA FL --.....-C 

b,---- CC241 

LS Addr Check 

4-30EB +LS Address Check Gate Gate Freeze 

JA FL 

~ CC241 

4-30EB -LS to An;t Ref! "- N 
+LS to Any Reg LS to Any Reg Freeze 

JA FL 

D MA411 

..1:::::, CC241 

CC24m 4-62A3 +Bus Double Selection Bus Double Select Freeze 

N +Set Freeze Register I A FL 

IE -Reset Freeze Register "- CC241 

2-1C3 +Any Check 
N 

-Any Check 

MA411 

2-2C9 +XAddress Check FL 

2-2B9+YAddressCheckFLIOR 
-X or Y Address Check 

E 

• Diagram 4-59. CE Freeze Register (04338) 2020 ~ 50,000 FEMDM Vall (B/69) 

5 6 7 8 9 

FREEZE REG (FREE POSITION) 

0 
CE Freeze Reg 1 

0 1- --, 
.A FL +De to Time 1 Freeze FL " -

• CC252 -_ ..... 

CE !ree!e _Re.!l,2 
0 

• A FL 

+Delta Time 2 Freeze FL...n 

, 
CC252 ___ J 

+Delta Time 3 Freeze FL-O 0 
FL 

CC252 

0 
+To Reg Select Freeze FL ,... - FL 

, CC252 --_ ... 
+Fram Reg Se lec t Freeze F L ,... 0 

FL , , , , , CC251 ----I 
+Unequal PL Freeze FL " 0 

__ -I CC251 

+ LS Addr Check G ate Freeze FL -0 - 0 
FL 

___ J CC251 

0 +LS to Any Reg Freeze FL " -
--- .... CC251 

+Bus Double Select Freeze FL ...n 
0 

• CC251 --- ..... 

CC251 ro-. See Note on ALD CC251 
N I +Set CE Freeze Re ister 

, I -_. 
r 

, A -Reset CE Freeze Register , 





A 

C 

o 

2 

BUS CABLE CONNECTOR 3 

+Bus Any I/o Error 

+Bus Unbuffered I/o Busy 

+Bus Buffered I/o Busy 

+Bus Any I/o Working 

----- Run Control 4A5 

!------.- Run Control 4B5 

+Bus TW Indicator I 
-Bus BSCA Wait I 

3 

+Bus CSW Update Interrupt I L .. : 
~+~BU~S=S~I~O~C~ln~d~ic~a~to~r~~==j_--1 L:::}customer C:~~ole 1A7 

+Bus Double Selection f----=------
1-----------1, Open _ I/O Common Bus Out 60D/E9 

+Bus Lamp Test Switch t--- __ _ 

I--::Bu=s-'P=ro"'c"ce--'ss-=M::"'::et"'e"r "'G.:.:o-----I~ -----.. Bus Check 2-6B8 

4 

60C4 +CTRL 10 ~ BMOI 
+Delta CYO j A L 
+T8 ~ 

+Shift Unit Bit 10 ~1-________ D_e-iVrA-d-r-l-5r--ln---,tr 
+Shift Unit Bit 9 I 

A 

-Reset Condition ~ 

NOR 

FL 

BA401 

6004 +CTRL II 
+Of»R Decode F 
+T8 A 

6 

" Channel End +Channel End FL 
1--t-==-;-;--;:-==..br.A:T=..:::.~-='-"'~.e-'...I:Il<:~'----~CE Display Selection 58E3 

+Shift Unit Bit 11 FL ,-.CE Display Selection 58E3 

"~=~-h--l A I ;Reset Condition 

"mN" , P"" lOR 

BB10l 

BB10l 

-Channel End Active C4 

~ -DevAddress 151nterr r~-BS-------------------------------l-----------l----------+-~-~;::OR A 

I Br:k ~ +Shift Unit Bit 15 ~ Ch~ask +Channei Mask FL 

I CPU SENS· DATA COLLECTION 
SELECTOR 

I 
[ 

I 
I 

06 -SENS 10 " 
B4 -Prevenl ALU and SU Check - OR GOI 

D6 -SENS 11 T G02 
06 +SENS 12 G03 
06 +SENS 13 G04 
06 +SENS 14 G05 
06 +SENS 15 G06 
E6 -SENS 16 " G07 

A5 -Dev Address 15 Interr B 9]C9 -Time Sharing Sw INT .J:::, A 

-Display Register Mode INT~ C 

1-
3A -

BA211 

4 E -1-/ ____ ----, 
51 -
6N -

~+"Bu~s'P~ro:c~o:r~D~e~l~ta~pP.r~o~c----1------++-~ 
I-+'-Bu:':s-'S-'-p-ec-i-a"-I c-Re'--s":'et:"C-o-n-d""it-:-io-n-l~ 

-Bus MANOP ~ 
GND 

1----
U -Any Unbuffered I/O Busy 7+"'Sh~i"ft~U'n~i"-t ~Bi""t~I-';2-+-,,-I A 1-----1--..--F-L-""I--~-"--'------'-.::.::-'----' 

, _______ ~~--__I OR +Bus Any I/O Working ~BBA101L,-r48~ ...... __ ....J ... I OR ~ I/O Common Bus Out 6009 ,J0R 

_______ J 
-Initial Ctr! Prog Load INT ~ 0 

-CE Key Sw INT f-------J 7 -

f-------- Freeze Reg 4-59 
I-+~Bu-s-A~n-y-S~e-n-se-~~'-t------~~ SELECTOR ~+~D~a~ta~S~w~i~tc~h~2~B·~ltJl=I~N~T~~======jE 

~ +Data Switch 2 Bit 2 INT ---r-- F 

+Data Switch 2 Bit 4 INT ~ ~ 
+Data Switch 2 Bit 8 INT ~ 

~~-=t 
+Bus Printer Indicator 

f---,8:..:u:::.s-,lm.::m"--,C:.:.P-=U_S:.:.t-"op,--"L:.:.in,,,e_--1~ ~ +Bus Imm CPU N 
-o-Stop Line 

-Bus Immediate 
CPU Stop Line BA401 

;:;0;6 .::-;;SE;;.N;.;S~I:.;:O ____________ -",~ GOI 
~D~6 -=-~SE~N;:;S,-:I~l ____________ ~ '" G02 
~D~6-=+~SE~N~S,-:I~2 ____________ -I G03 

~ -Set Process Meter BB10l 
Customer Console 1 E6 

OR +Any I/O Busy CE Console 57A2 CPU INTERRUPT HANDLING 

BB31 I MMII 

L.::Bu::s:..-T::.h::::e:.:lTn:::a::.I-'S"'w.::it-=c:.:.h ___ ---'f-------- Power Supply WA221 

WC211 

~~---------c-s-w-U~~-a-t-e-ln-t-e-rr-------------~ 

SELECTOR 

P--.----lGOl 

-Data Bus Bit 10 

-Data Bus Bit 11 

-Data Bus Bit 12 

06 -SENS 11 ~ N~+-=S::EN~S~II--~G02 
~ 

-Data Bus Bit 13 15 -Data Bus Bit 15 A 

-Data Bus Bit 14 -Data Bus Bit 14 r ~ 
-Data Bus Bit 15 15 -Data Bus Bit 13 t----J D 

I-+-B-u-s-Re-s-e-t-:-C-on-d-it-:-i'o-n-:----i~ -Data Bus Bit 12 -.--l r-- E 

+Bus Trap Request 1 1 -Data Bus Bit 11 ---.---J ~16H 
+Bus Trap Request 2 -Data Bus Bit 10 I r 
+Bus Trap Request, 3 1~-~Da~t~a~B~u~s ~Bgit~9~[========:J 

I-+-'B-'u-'-s -T-ra-'-p-R-e-Cqu-e-st-4----I f----... Program Level Control 4-328 -Data Bus Bit 8 

+Bus Trap Request 5 ~ Run Control 4A5 

+Bus Trap Request 6 r---------------, 
10 
2 K 

BB102 

DATA BUS IN 

15 1 A ~------t+~S."'en~s,:e~Bl!'it~I!:5~ 
1 B II I +Sense Bit 14 

~ f hl ____ E+s~e~n~se~Bi~tJl~3= 
+Sense Bit 13 

+Sense Bit 12 

60B5 +OPR Dec E or 

Condition 
Code 
and Carry 
54C9 

Address 
Check 
39B9 

+Sense Bit 15 

+Sense Bit 14 

+Sense Bit 13 

+Sense Bit 12 

+Sense Bit 11 

+Sense Bit 10 

+Sense Bit 9 
II 

L+.-:S::e::ns::e.-:B::i t--,8=--.JJ I 

;,D~6-=+~S§!EN~S~13~ ______ --1 G04 
!!D~62+~SE§!:N~S'-,I~4'-__________ -I G05 
"D~6--,+~S::,EN~S 0'15:'-____ -,_--1 G06 
E6 -SENS 16 " 
B4 -Prevent ALU and SU Check lOR G07 

~ +Bus Any I/O Working ..b A 

-Any Unbuffered I/O Busy ~ B 

107 I-Display Register Mode INT OR C 

~ -Alter Register Mode INT ~ I D 

~ +Load FL 1-----J 

l++nD~at~a~S~w~i"tc~hllIR;Bi~tllll~NnT~--------~E 
+Data Switch 1 Bit 2 INT ~ F 

+Data Switch 1 Bit 4 INT ~ ~ 
+Data Switch 1 Sit 8 INT i-------J 

r+~A~d~d~re:s~s;Sw:i;.tcdh~3RBJ.itll~IN~TN_------~1 

Control 
Progrlevel +Sense Bit 15 j~ 

32C3, 04 L~+~Se:'.n:o:se~B::it--,l~I---l1 _\ 

+Address Switch 3 Bit 2 INT K 

+Address Switch 3 Bit 4 INT~ ~ 
+Address Switch 3 Bit 8 INTi-------J 

CPU SENS DECODING DOT 
BA213 

BA201 

~+~A~d~d~re~s~.-~SW~i~tc~h~4~B~it~1~IN~T~======~1 
+Address Switch 4 Bit 2 INT I ~ ~ 
+Address Switch 4 Bit 4 INTI .-- M 

+Address Switch 4 Bit 8 INTi-------J 

4 F :]-1-+-----, 
5 K 
6 P 

1-
2-
3C -
4G-
5L -
6Q-
1-
2-1-

3A-
4 E -
51 -
6N-
7-
2-

+CE Addr Switch 4 Bit liNT N; e = 
+CE Addr Switch 4Bit 2 INTt--' ,--- 6 5 M -

+CE Addr Switch 4 Bit 4 INTj----" r-u;.R ___ 6_R_-_-I 
+CE Addr Switch 4 Bit 8 INTi-------J 

3 B-
4F- -

5 K- l 6 P-
7-
2 - +Sense Bit 15 

3 C ~ +Sense Bit 14 

15 

4 G - +Sense Bit 13 

~~= +SenseBit12 
7 - +Sense Bit 11 

2-i~~~================~~+~se~n~s~e~B~itjl:0~1 3 D - +Sense Bit 9 
4 H-
5 M- +Sense Bit 8 8 +Bus Trap Request 7 7 . 

+Bus Power On Reset ~ 
+Bus I/O Check Reset ~ 
+Bus Uncond Check Stop ~ 

107 1~~~~~~~~~rL----------~ ='--~----jll -Single Instruction Mode INT I 

~A~8--+-1:-~C~h~a~nn~e~IJE~n~d~A~c~ti~ve~====:j~,-----~K 
lG 
2M 

+Sense Bit 11 

+Sense Bit 10 

+Sense Bit 10 

+Sense Bit 9 

+Sense Bit 8 8 

ICI'L SENS ~ DECODE 
2008 -MANOP 
Inbus to FOR 
+CPU SENS's A GO A 

+CE Addr Switch 3 Bit liNT N 

+CE Addr Switch 3 Bit 2 INTt--' ~ 6 
+CE Addr Switch 3 Bit 4 INTr r- R 

6 R-
7-

+CE Addr Switch 3 Bit 8 INTi-------J '---------" 

~~~======~----------------------~15 
DATA BUS PARITY CHECK 

BB102 

+Sense Bit 15 f--r--

+Sense Bit 14 I--------WC211 ~2~-lUA~8Lf--~t-~M~i~SS~in~g~Ph;a~se~F~L========t_===========:jL 
1 H 
2N y ~-Ac:d:::d::.re=s:::.s-=S.:.:to:.o:p--'M.:.:od=e'--I"-N-"T'--_If---f " ~ 

4~D~7 ____ -t:+S~to~p~F~L __________ ~~ ~ ________ ~ 

BUS CABLE CONNECTOR 1 

WC201 

+Bus SENS Strobe B 

+Bus CTRL Strobe B ~BUS Tennination, 
+Bus SENS Control Strobe B 

N est Points} 
+Bus Sense Reset B 

1-+-'S"'us:"':'C"lo::'c'--k:':'P=u"'ls'--e"-I-B---I BB301/321 CC231 

+Bus Selection Strobe B 

Origin of frequently occurring signals: 

+Bus Clock Pulse 2 B ~ 

1-______________ ---1 R GN 0 

OPR Decode F 

MANOP 
STDASF 

CYO, 1 
Delta CYO 
T8 

Shift Unit Bits 
Data Switch 1, 2 Bit INT's 
Address Switch 1,2,3,4 Bit INT's 
CE Addr Switch 1,2,3,4 Bit INT's 

Reset Condition 

1805 

20BS 
20BS 

24E9 
24E8 
02B8 

42C9 
105 
107 
57C6 

4C3 

+Address Bus B Bit 8 

+Address Bus B Bit 9 
+Address Bus B Bit 10 15 -Address Bus Bit 15 

+Address Bus B Bit 11 I:kt.L 
+Address Bus B Bit 12 N 

I-+-=A::::dd:::r-=e=ss--'B::u"s -=B-=S"i t'--"13'----I BB30 1/311 

+Address Bus B Bit 14 

-Address Bus Bit 14 

-Address Bus Bit 13 
-Address Bus Bit 12 

-Address Bus B Bit 11 

1-+,--A_d_dr_e_ss_B_u~s_B_B_it __ 15 ____ -I115 -Address Bus B Bit 10 

-Address Bus B Bit 9 

-Address Bus B Bit 8 

-Address Bus Bit 151'-- 1 
-Address Bus Bit 14" 2 
-Address Bus Bit 13" 4 

,----t::o r--
,-- A +CPU SENS~ 
r- 1--'===~++-+-.. I/OBustoFDR 46M 

'---- BA301 

-Address Bus Bit 15 

-Address Bus Bit 14 

-Address Bus Bit 13 

-Address Bus Bit 12 

-Address Bus B Bit II 

-Address Bus B Bit 10 

-Address Bus B Bit 9 

-Address Bus B Bit 8 

-

~CC and Carry 54C8 
AO ~:.:.=~;~~~~~;~~0~1-------------------------~lB~4~ BB~77,~BB99 
A 1 +SENS 12 B7 B9 
A 2 I----'-"="--"'-------------------------t+--"-'=~~'-'--=: MANOP FORCE CPU SENS. Run Control 406 
A 3 I-"'-~~~--'-------.L:>.J'" Process Check 2-1A6 

+ST DASF --r.lA()R OR ~ +SENS 13 B7 B9 
+CYI ~ 

A4 

A5 

A6 

G03 

+CE Addr Switch 2 Bit 4 INT +Address Switch 2 Bit 4 INT BA301/311 

+CE Addr Switch 2 Bit 8 INT 8 ~+::A=d::d~re::s:.s.:Sw::.::.it::ch.:..:2-=B~it..:8:..::IN~T~~8::"-________ --lA 

+CE Addr Switch 1 Bit liNT 1 +Address Switch 1 Bit liNT 1 

+CE Addr Switch 1 Bit 2 INT +Address Switch 1 Bit 2 INT r---B 

+Sense Bit 13 ,.

+Sense Bit 12 ~ 
_ +Sense Bit 11 _ ODD -Sense Bits 8-15 Even 

1-==-='--'--'-'-----1 Bus Check 2-6B8 

8 

B3-

15 

o 
~ 

7 

+Sense Bit 10 -

+Sense Bit 9 -
I--+--'Se-ns-e -Bi-t 8--11-

+Sense Bit PI 1-,--

1-+-"S.,.enc:s:::.e.::.B:.:.it..:.l.::.5_H15 15 

+Sense Bit 14 

+Sense Bit 13 

+Sense Bit 12 

+Sense Bit 11 

+Sense Bit 10 

+Sense Bit 9 

+Sense Bit 8 

+Sense Bit Pl 

+Sense Bit 7 

+Sense Bit 6 

lr Local Store 30A3 

II CE Display Selection 4-5 

PI 
~FDR 4604 

+CE Addr Switch 1 Bit 4 INT +Address Switch 1 Bit 4 INT 

+CE Addr Switch 1 Bit 8 INT 8 +Address Switch 1 Bit 8 INT 8 

2 BJ-++--'---; 
+Sense Bit 3 

C 3C 1-+-=S~e'::ns~e~B:':'i~t'::'2~ 
L-_____ ~ ~--'+~Se~ns~~e~Bi~t~l---1 

L=:::::=::::=:==::::._----l 8L-__________________________________________ ~ o +Sense Bit 0 o 

Diagram 4-62. I/O Common Bus In (04001 A} 2020 2: 50,000 FEMDM Vol 1 (3,170) 



5Y33-1024-O 
FE5: SS33-1OO3 

A 

C 

." 

'-+T'-'2 _____ -1 N I"---"-"S,,,,,,,,,,-,C,"-S,,"="''''''_--, 
CS DEVICE DECODING ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ +T4-T7 I I ~-~C~S~R~' iJD2<,~v;~"'::.I!::FnL==+:j A 

:~~g:~;~:~:~j~t I ~~8S-~:tSelectDevicel A OR @&J3 ~ :~~::~::::~~::~notl fFXAddrO,1,2,334A5,C3 
t..~OG, OCU 1 REG 22A2 rl+-HI_+-"''''-''"-''="-''=''-'-+_H 

lOG, OCU 1 REG 22A2 ~ +C$ Request Fl Dev , or 2 LS Zone Selection 32C8 

SELEECTO~R I +---=,-C~S~Re,=-q'l.E:D''''V~k.''.'~2iFL'---++=====GA ,--- +C$ Request FL Dev 3 not J or 2 

. GOI rW-l-+~t-+-':s~:2='~-"=:~~H=====i A OR +CS Request FL Dev 4- not 1 ,2,or 3 
CS Dev 3 or 4 -cs Int Select Device 2 

1---1r--"}--'-H-IA 1 BO pc-,-C=S-c"~'_S'="_'_'_D,-,v_k_e_'_-H -CS Req Device 1 Fl ,..--,-, 

~ "j FL l -CS ReqDev;,. IL ~0.Lp..~ -.--~~-.J 
CS201 -CS R~ Device 1 FL 

-CS Re Device 2 FL 

CS102 

4~a~9_-p~co~,~.,~,w~~-,-,C~h~k=o'~d~C~S __ ~ __ ~ ____ -+~~C~S~R"q_D_,_v,' __________ _r~--~+C~S~R~,qLD~,~V~I~FL 

CE :J FL l ~:aR,q Dovke 1 FL 

CS DEVICE SELECTION 

-cs Int Select Device 2 L ___ _ 
-CS Select Device'.J 

CS201 
t------"'''--_J'~+_HB 1 Be I"---'=-C-C====~-t L+-t_--~-"C=-S =-D,:cv";,,,,,,3-=-N,--4,,FC:"_+-H,,-A I'D3 

CS Dev 2 or 3 at-_ -CS Int Select Device 3 
'--]"--FL-1-[-'--'---'C 1 AC '--__ -"C"-S""R,"'q"D"'ov"'k"',-'3"F"L_+-t_-----l AA OR 

(5101 -CS Int Select Device 3 

-CS Req Device 1 FL 
CS211 

CS Req Dev 3 +CS Req Dev 3 FL 

~CE~~'["-;T'-:A F~l l----.++~ Leca ~ 
'----9 i'_ +cs Req FL Dev 1, 2, or 3 

~=t===-~C~S~Re~q~D~,~V;~"G2bF~L================~i'- OR 1-__ i-~D~3 I -CS Re Device 3 FL 

~ -CS Select Device 2 o CS21~ 

~ -CS Select Device 3 I 

U -CS Req Device 3 FL +T6 
+Pu[se S 

CS101 
.------. 

t-----""'L_y---H DIAD -CS lot Select Device 4- :--r-

'--___ -C=-S_R=-,q~D_,_v;_,,_4_FL_+_H~ 
CS101 

CSI02 
I 0 CS22~ 

C5221 A I +CS Req FL Dev 1,2,or 3 A ORP-----------' ~ -CS Select Device 4.J 

I 0 CS23~ 
+Cycle Steal FL -CS Int Select Device 4 L.......-,..-; C$ Reg Dev 4 

--o-a_--~_}~~~~~A~--FL--lt-----~~~~~L--~:~:~S~Re~q~D~'V~4~F~L 

~ -CS Reg Device 4 FL 

CS231 

CSIOI 

I +T6 

_~CS10l ~ IN 
-CYCLE STEAL (See Note) 

'-'-

'--------------------.A03-C+C'"S"R".,--.-qD,-V".F"L-+-I-++~"'.------.II (See Logic Poge A70S2) 
===="-'-'-"---+++---J A +CS Interface Check Device 1 

CS201 

CS CONTROL LINES - OUT 

CS REQUEST 
LATCHES 

+T2 A ~ 

.-C5 Req Device 4 FL Cycle Steal 

=~~ ~:q g:~;~:; ~~ f'-- OR A 1-+-+-T6----.______.--,-------CS-,-0,-----~-::-f_-;;AT-:FIL-I--+-JAR CR 

-CS Re Device I FL +Pu se B f'... 1 ~ 
'--'-- _"MiiA"NCFO"'P--J A I -Reset Condition h OR] ~:: 

C7, E4, ES, E6 

+CYCLE STEAL (See Note) 

For jumper installation, if 
CS unit not installed, refer 
to Note I on ALD CSIOI CSCONTROLLlNES·IN ~EELECC~OR ~ L 

-CS Request Device 1 +CS Read l(~Se~,~"og~k~P~09~,tA7~05~2~) ~:=:~~~~db========d±k=~GOl CS112 

A +ANY CS REQUEST (See Note) 

-CS Read Device I A I A p.-----.-=='----1 F5 C6 C7 D5 D7 E4 

-CS Write Device 1 -------/1_++----/ a 1 a r::==~1_~2gS~"i0!.,~--~ OE 
r;==:+:tt=========:t1=1===1 C 1 C I?'-- n e A -ANY CS REQUEST (See Note) 

-CS Halfword Device 1 r--------' DID ~ +CS Halfword (""'.... -Prev CS Addr Check 1 

,.------. 
A3+CSReqDev2FL ~ J =-==="-==--++t_-1 A +CS Interface Check Device 2 

CS211 

"a3~+~C~S~"~q.D~,~,,,3~FL~ __ ___t+~_j A' +CS Interface Check Device 3 I 
~ 

r---.______. 
B3+CS Req Dev4FL ~ I ==-='-"'"'=--------t_-1 A +CS Interface Check Device 4 

CS231 

-CS Increment Device 1 ~ I LF ____ '_F-'~ +CS Byte OR +T5 I I +CS Interface Check FL 
-CS Byte Device 1 ~ lEI E:::-- H+-'-=-'==--I OE A -CS Or! Lines Even ~ r-----""1 CS If Check ~ 1401/1440 Compatibility feature - - - - - - - - "I 

C·J C6 +An CS Re uest A 1--]--l-l----------------------------------',-------,---------1 
- SDecrement Device 1 ~,S:::~:T'~OR H+-H---"::~: .. ~"":"-~c-----------r-lcr.------.,O-El FL :~+A'YC:~ +;;;;::;:,,:~C~~~:" I~ ~ CS Addc Ch"k 

CSIlI CSllT~· FL 
A~a~+~C~S~R~,q~",~,'~F~l~D~,v~I_1+--~~A GO) CS~ 

~~CfS ~Re~q"~,~"§D~OV~;~,,~2~t~~~~~it========dt=~~ CS INTERFACE CHECK '------::------r.------.-l CS Test ~:8 +Any CS Re uest ~ -Generate Addr and INH Chk (""'.... r-

ARCR +CS Address Check I 
CS112 

-CS Read Device 2 A , A c::+~::tt1 AND CS TEST CONTROL LEI , _____ ~+~T5=====l~A~jt-f-I--l-----------I-+--------{-A-.J 16C9 +Inhibit Bits a-IS-PI even- -
-CS Writ-e Device 2 BIB ~ f- ] FL I "------I r---- A CS Inh Check 
-CS Halfword Device 2 f------lr----+t---------+t------I g : ~ ~+T :.:"'4 _____ -1 ~ '-+T"'3=--------'.------.A' +Cycle Steol and T3 L_~ _ ORt_t---.--FL'I---+--------IARCR 

-CS Byte Device 2 r-----' lEI E ~ I'-0----------------' I A ------.. B6 +Cycle Steal 16C9 +lnhibit Bits 0-7-PO even A 

+CS Inhibit Check I 

-CS '""m,,' Dovko 2 ~ I F 1F --cr -CSR,-Add"" E4 C6 +A,y CS Req"'" +T6 CS111 D5 +CS Reod FL _'---

-CS Decrement Device 2 CS21! CS R d C6 +Any CS Request A tT6 and Any CS Re uest 
C8 +T7 and Any CS Request ea +CS Read FL E6, 08 L--.-D4 

'----"'-=='---"='---''---''----''''l .-J~. -I"":".I"---SELECT~OR t-+-'C-'S_Re_Odc-__________________________ +--L-A'-I,1 FL l CS111 CSADDRESSANDINH[BiTCHECK 
A:8 +CS Request FL Dev 1 or ==:::Q A Ie 

~tCtS ~R,~q";,~,'~D~OV\k~,;3~F==~~~~~b========4===~~A 1 A ""+t-l++-+ 07 +T6 and Any CSR ~equest ~ -CS Read FL CS DATA OUT CONTROL ~38",D7-6 ,;:+MA;;;;;R:-;B;;:;'~';,4-',-FL;o-....r--Jr-r--CS Read Device 3 l CS112 3806 +MAR Bit 15 FL r----.. A 

a 1 a "'"+t-l-t-t -CS Interf Chk FL 
-CS Write Device 3 ~ CS DATA FORMAT L-'======t=====:::::=<~~:thUJ~===='J I I Lb: OR 
-CS Halfword Device 3 f----------1 .----+----------+----1~ ~ ~ ~ ~~~6~~S~~~TROL -CS Addr Chk FL L- A 

-CS Byte Device J. ~ I E 1 E ~ CS Holfword +CS Halfword FL 

-CS ',,,,m,,' Dovk, 3 ~ I F 1 F "'- +CS Holfwocd A] I FL l m CS102 
-CS Decrement Device 3 A 

CS221 _~. ~--------'~;_;_:;yl''''-'-==:..:..::---~~!E::iI!'L~~=l:+l~l:JI -CS Data Out Gate 8-15 -CS Halfword FL 

C5112 

CS112 

CS102 
38C9 +Intem MAR Bits 0-13 Zero ,----, 

. . ~ +CS Co",'" Z"o I 

38D9 +D""m,,' Cony 0 & +CS CO""" Cocey J 

~~~3----________ ~---lN +CS Time T3 J SELECTO~R +SAR Bit 15 FL +CS Halfword FL 
A 

OR~---------------------------{~+~CS~M~0;d~H~;,~d~SA~R~a~;'~1~5J 

Origin of frequently occurring signals: 

IvIANOP 2Oa8 

TI, 2, 3, 4, 5, 6, 7, 8 2B9 
Pulse B 282 

SAR Bit 15 FL 

SDR Bits 
Reset Condition 

10B6, A9 

16A5 
403 

Note: ANY CS REQUEST and CYCLE STEAL ore main 
control signals used throughout the whole CPU 

CS MODIFIER CONTROL 

-CS Force Regen SqRO-7 Inhibit Control 16C6 

Po:Q:'9 A ~ +CS Inhibit Bits PO, 0-7 
~P--====='-'--!nhibit 16E7 

CS401/411 

CS DATA IN CONTROL 

+SDR Bit IS FL 

+SDR Bit 14 FL 

+SDR Bit 13 FL 

+SDR Bit 12 FL 

+SDR Bit II Fl 

+SDR Bit 10 FL 

+SDR Bit 9 FL 

+SDR Bit 8 FL 

+SDR Bit PI FL 

+SDR Bit 7 FL 

+SDR Bit 6 FL 

+SDR Bit 5 Fl 

~~~ 
+SDR Bit 2 FL 

~~::i*-

15 

P1 

7 

+SDR Bit PO FL PO 

CS MODIFIED SAR BIT 15 

--I-CS Data Bus Bits PO,O-7,PI,8-15 WA251 

• Diagram 4-64. CPU Cycle Steal Control Unit (04002A) 2020.?: 50,000 FEMDM Vol I (3;70) 
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FES Y33-1049 

A 

B 
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o 
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+Additional Carry 

+Addr Check High 

+Addr Check Low 

+Addr Reg Bit AUX 

.... Addr Reg Bit AUX 

+Addr Reg Bit 1 

-Addr Reg Bit 1 

-Addr Reg Bit 2 

+Addr Reg Bit:2 

-Addr Reg Bit 3 

-Addr Reg Bit 4 

-Addr Reg Bit 5 

-Addr Reg Bit 6 
-Addr Reg Bit 7 

-Addr Reg Bit 8 

-Addr Reg Bit 9 

-Addr Reg Bit 10 

-Addr Reg Bit 11 

-Addr Reg Bit 12 

-Addr Reg Bit 13 

-Addr Reg Bit 14 

-Addr Reg Bit 15 

+Addr Sw 1 Bit 1 INT 

+Addr Sw 1 Bit 2 INT 

+Addr Sw 1 Bit 4 INT 

+Addr Sw 1 Bit 8 INT 

+Addr Sw 2 Bit 1 INT 

+Addr Sw 2 Bit 2 INT 

+Addr Sw 2 Bit 4 INT 

+Addr Sw 2 Bit 8 I NT 

+Addr Sw 3 Bit 1 INT 

+Adc1r Sw 3 Bit 2 INT 

+Aci.:lr Sw 3 Bit 4 INT 

+A>jdr Sw 3 Bit 8 INT 

+Addr Sw 4 Bit 1 INT 

+Addr Sw 4 Bit 2 INT 

+Addr Sw 4 Bit 4 INT 

+Addr Sw 4 Bit 8 INT 

+Address Bus A Bit 8 

+Address Bus A Bit 9 

+Address Bus A Bit 10 

+Addi-ess Bus A Bit 11 

+Address Bus A Bit 12 

+Ac:ldress Bus A Bit 13 

+Address Bus A Bit 14 
+Address Bus A Bit 15 

+Address Bus B Bit 8 

+Address Bus B Bit 9 

+Address Bus B Bit 10 

+Address Bus B Bit 11 

+Address Bus B Bit 12 

+Address Bus B Bit 13 

+Address Bus B Bit 14 

+Address Bus B Bit 15 

-Address Bus Bit 8 

-Address Bus Bit 9 

-Address Bus Bit 10 

From WC361 

Logic Page A 7052 
••• From WC251 

t From WC541 

tt From WC21 

ttt From PSWC221 

4-48 C2 

4-39 C7 

4-39 C7 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10 C9 

4-10D9 

4-1009 

4-1009 

4-01 04 

4-01 04 

4-01 04 

4-01 04 

4-01 05' 

4-01 05 

4-01 05 

4-01 05 

4-01 06 

4-01 06 

4-01 06 

4-01 06 

4-01 07 

4-01 07 

4-01 07 

4-01 07 

4-60 B8 

4-60 B8 

4-60 B8 

4-60 BB 

4-60 B8 

4-60 B8 

4-60 BB 
4-60 B8 

4-62 E3 

4-62 E3 

4-62 E3 

4-62 E3 

4-62 E3 

4-62 E3 

4-62 E3 

4-62 E3 

4-62 E4 

4-62 E4 

4-62 E4 

3 

Diagram 4-99. Signal Reference List (Part 1 of 5) (04344) 

• 
-Address Bus Bit 11 

-Address Bus Bit 12 

-Address Bus Bit 13 

-Address Bus Bit 14 

-Address Bus Bit 15 

+Address Check 

+Address Equal Bit 0-3 

+Address Equal Bit 4-7 

+Address Equal Bit 8-11 

+Address Equal Bit 12-15 

Address Reg 

Address Source Selection 

-Address Stop Mode I NT 
-AH, AHSC, SH, or SHSC 

-All Checks 

+Allow Carry Setting 
+Allow CC Setting FL 

Allow Check F L 

+Allow Cont Alter or Display 

+Allow ICPL 

+Allow INH Check 0-7 

+Allow INH Check 8-15 

+Allow OPR Set 

+Allow PL Switching 

+Allow Strb Process not CS 

+Allow Strobe 

-Alter Register Mode INT 

+ALU Adder Gate 

ALU Bits 3 to 0 

ALU Bits 7 to 4 

ALU Bits 11 to 8 

ALUBits15t012 

+ALU Carry Bit 0 

+ALU Carry Bit 1 

+ALU Carry Bit 2' 

+ALU Carry Bit 3 

+ALU Carry Bit 4 

+ALU Carry Bit 5 

+ALU carry Bit 6 

+ALU Carry Bit 7 

+A LU Carry Bit 8 

+ALU Carry Bit 9 

+ALU Carry Bit 10 

+A LU Carry Bit 11 

+ALU Carry Bit 12 

+ALU'Carry Bit 13 

+ALU Carry Bit 14 

+ALU Carry Bit 15 

-ALU End Gate 

+ALUnot Zero 

+ALU or Bus or SU Check 

-ALU OR Gate 

+ALU Test F L' 

-ALU Test FL 

-ALU to FDR 

+ALU to FDR Del 

+ALU to FDR Delayed 

+ALU to LS 

ALU to LS 

+ALU to SAR 

4 
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• 
4-62 E4 

4-62 E4 

4-62 E4 

4-62 E4 

4-62 E4 

4-39 C9 

4-5807 

4-58 C7 

4-58 C7 

4-58 C7 

4-10 C9 

4-3407 

4-01 C8 

4-39 A7 

4-40 C2 

4-46 B2 

4-54 A3 

2-01 A3 

4-54 A6 

4-54 B5 

2-0607 

4-04 B6 

4-20 A3 

2-0405 

4-16 A8 

2-04 D5 

4-16 A8 

4-18 C3 

4-32 A3 

4-60 A4 

4-60 A3 

4-01 C8 

4-48 A3 

4-48 B7 

4-48 B6 

4-48 B4 

4-48 B3 

4-48 D8 

4-4808 

4-48 C8 

4-48 C8 

4-48 D6 

4-48 D6 

4-48 C6 

4-48 C6 

4-4805 

4-4805 

4-48 C5 

4-48 C5 

4-48 D3 

4-48 D3 

4-48 C3 

4-48 C3 

4-48 A2 

4-48 B9 

2-01 C3 

4-4882 

2-01 A6 

2-01 B6 

4"46 C5 

4-46 C3 

4-46 C3' 

4-30 A2 

4-30 B4 

4-10B3 

5 

ALU to SAR FL 

+ALU Zero 

+ALU Zero Test FL 

-ALU Zero Test FL 

+ALU 0-4 Zero 

-ALU 0-7 to INH 0-7 

+ALU 8-12 Zero 

-ALU 8-15 to INH 0-7 

-ALU8-15to INH8-15 

+Any Check 

+Any CS Request 

-Any CS Request 

+Any Feed Cell Dark 

+Any Feed Cell Exposed' 

+Any I/O Busy 

-Any I/O Error Not Loop 

-Any Unbuffered I/O Busy 
-AP, SP, ZAP, or PPC 

-ASCII FL 

+ASCII FL 

+Auto LC 

+Aux Carry FL 

Aux LC1 FL 

+Blnary or Logical not CLC 

+Binary Overflow 

+Bit Timing 1 

+BitTiming 2 

-Bit 12-15 Sign A-F 

-Bit 8-11 Sign A-F 

+Block Feed Check Sw N/C INT 

-Block Normal Start INT 

+Branch 

+Branch and Store 

-Branch Go F L 

+Branch Go FL 

+Branch Unconditional 

+Branch Uncond 

+Bus Any I/O Error 

+Bus Any I/O Working 

+Bus'Any Sense Bit 

-Bus BSCA Wait 

+Bus Buffered I/O Busy 

Bus Cable Connector 1 

Bus Cable Connector 2 

Bus Cable Connector 3 

-'-Bus Check F L 

+Bus Check FL 

+ Bus Clock Pulse 1 A 

+Bus Clock Pulse 1 B 

+Bus Clock Pulse 2A 

+Bus Clock Pulse 2B 

+Bus CSW Update Interrupt 

+Bus CT'R L Strobe A 

6 

2-0607 

4-48 B9 

2-06 C9 

2-06 C9 

4-48 C9 

4-1606 

4-48 C9 

4-16 C6 

4-16 B6 

2-01 C3 

4-64 B6 

4-64 C6 

4-57 A2 

4-57 A3 

4-62 B4 

4-04 B6 

4-62 A4 

4-46 C3 

4-42 A6 

4-42 A6 

4-24 A4 

4-36 A4 

4-54 A9 

4-24 C8 

4-3404 

4-54 E6 

4-30 A5 

4-30 A5 

4-42 A2 

4-42 A2 

4-57 E8 

4-57 C9 

4-46 B8 

4-24 B3 

4-34 B5 

4-3909 

4-3909 

4-46 B6 

4-24 B3 

4-6009 

4-62 A2 

4-6009 

4-62 A2 

2-06 A9 

4-60 E9 

4-62 B2 

4-60 D9 

4-62 B2 

4-6009 

4-62 A2 

4-60 A8 

4-60 C9 

4-6009 

2-06 C9 

2-06 C9 

4-60 A8 

4-6203 

4-60 A8 

4-6203 

4-62 B2 

4-6009 

4-60 A4 

4-60 A8 

7 

+Bus CTRL Strobe B 

+Bus Double Select Freeze FL 

+Bus Double Selection 

+Bus I/O Check Reset 

+Bus I/O Working 

-Bus Immediate CPU Stop Line 

+Bus Lamp Test Sw 

+Bus Lamp Test Switch 

-Bus MANOP 

+Bus Printer Indicator 

-Bus Process Meter Go 

+Bus Process or Delta Process 

+Bus Reset Cqnditlon 

+Bus Selection Strobe 

+Bus Selection Strobe A 

+Bus Selection Strobe B 

+Bus SENS Control Strobe A 

+Bus SENS Control Strobe B 

+Bus SENS CTRL Strobe A 

+Bus SENS Strobe A 

+Bus SENS Strobe B 

+Bus Sense Reset A 

+Bus Sense Reset B 

+Bus SIOC Indicator 

+Bus Special Reset Condition 

Bus Thermal Switch 

+Bus TW Indicator 

+Bus Unbuffered I/O Busy 

+Bus Uncond Check Stop 

+Byte Store 

+Carry FL 

+Carry Into Pos 7 

CCO FL 

CC1 FL 

+CC1 or 2 

CC2 FL 

CC3 FL 

+CCO FL 

+CC1 FL 

+CC2 FL 

+CC3 FL 

+CE Addr Switch 1 Bit 1 INT 

+CE Addr Switch 1 Bit 2 INT 

+CE Addr Switch 1 Bit 4 I NT 

+CE Addr Switch 1 Bit 8 I NT 

+CE Addr Switch 2 Bit 1 INT 

• 
4-6203 

4-59 D5 

2-06 A9 

4-62 B2 

4-6009 

4-6009 

4-62 B4 

4-60 E9 

4-62 B2 

4-01 C8 

4-62 B2 

4-60 E9 

4-20 B7 

4-60 E9 

4-62 B2 

4-60 E9 

4-62 B2 

4-60 E9 

4-62 B2 

4-60 E9 

4-62 B2 

4-04 C4 

2-06 B8 

4-60 B8 

4-62 D3 

4-60 A8 

4-6203 

4-60 B4 

4-60 A4 

4-60 A8 

4-6203 

4-60 A8 

4-60 B4 
4-62 D3 

4-01 A8 

4-62 B2 

4-04 C3 

4-60 E9 

4-62 B2 

4-60 E9 

4-62 B2 

4-6009 

4-62 A2 

4-6009 

4-62 A2 

4-6009 

4-16 B5 

4-54 A7 

4-48 C6 

4-54 B7 

4-54 C7 

4-54 C8 

4-54 C7 

4-54 D7 

4-54 B8 

4-54 B8 

4-54 B8 

4-54 B8 

4-5706 

4-5706 

4-57 D6 

4-5706 

4-57 C6 

8 

+CE Addr Switcli 2 Bit 2 INT 

+CE Addr Switch 2 Bit 4 INT 

+CE Addr Switch 2 Bit 8 I NT 

+CE Addr Switch 3 Bit 1 INT 

+CE Addr Switch 3 Bit 2 INT 

+CE AddrSwitch 3 Bit 4 INT 

+CE Addr Switch 3 Bit 8 INT 

+CE Addr Switch 4 Bit 1 I NT 

+CE Addr Switch 4 Bit 2 INT 

+CE Addr Switch 4 Bit 4 I NT 

+CE Addr Switch 4 Bit 8 I NT 

CE Display 

+CE Display Select ALU 

+CE Display Select FOR 

+CE Display Select I/O Oispl 

+CE Display Select MAR 

+CE Display Select OCU2 

+CE Display Select SAR 

+CE Display Select SDR 

+CE Display Select TDR 

-CE Display Bit 0 

-CE Display Bit 1 

-CE Display Bit 2 

-CE Display Bit 3 

-CE Display Bit 4 

-CE Display Bit 5 

-CE Display Bit 6 

-CE Display Bit 7 

-CE Display Bit 8 

-CE Display Bit 9 

-CE Display Bit 10 

-CE Display Bit 11 

-CE Display Bit 12 

-CE Display Bit 13 

-CE Display Bit 14 

-CE Display Bit 15 

-CE Display Bit PO 

-CE Display Bit P1 

9 

CE Display Bits PO, 0-7, P1, 8-15 

+CE Display Bits PO, 0-7, P1, 8-15 

-CE Display SWitch ALU INT 

-CE Display SWitch FOR INT 

-CE Display Switch I/O Displ INT 

-CE Display Switch MA,. INT 

-CE Display Switch OCU1 I NT 

-CE Display Switch OCU2 INT 

-CE Display Switch OP REG INT 

-CE Display Switch SAR INT 

-CE Display Switch SDR INT 

-CE Display Switch TOR INT 

CE Display to Inhibit 

CE Display 1 

CE Display 2 

CE Key 

-CE Key Sw I NT 

+CE Key Sw On 

+CE Mode Sw INT 

+CE Mode Switch INT 

+Change Carry 0 

-Change MAR Bit PO 

-Change MA R Bit P1 

+Change Parity Sum Bit 1-7 

+Change Parity Sum Bit 2-7 

+Change Parity Sum Bit 3-7 

+Change Parity Sum Bii: 5-7 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 C6 

4-57 B4 

4-58 C4 

4-58 A4 

4-58 C4 

4-58 A4 

4-58 B4 

4-58 A4 

4-58 A4 

4-58 B4 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 B5 

4-58 A5 

4-58 A5 

4-58 A5 

4-58 A5 

4-58 A5 

4-58 A5 

4-58 A5 

4-58 B5 

4-58 B5 

2-04 A6 

4-58 B7 

4-57 B9 

4-57 B9 

4-57 B9 

4-57 B9 

4-57 B9 

4-57 B9 

4-57 B9 

4-57 B9 

4-57,B9 

4-57 B9 

4-22 B9 

4-58 A5 

4-58 B5 

4-01 D8 

4-01 01 

4-20 B4 

4-57 E8 

4-5703 

4-24 A6 

4-38 E9 

4-38 C9 

4-48 E9 

4-48 E8 

4-48 E8 

4-48 E8 
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+Change'Parity Sum Bit 6-7 

+Change Parity Sum Bit 7 

+Change Parity Sum Bit 9-15 

-Change Parity Sum Bit 9-15 

-Change Parity Sum Bit 10-15 

-Change Parity Sum Bit 11-15 

+Change Parity Sum Bit 13-15 

-Change Parity Sum Bit 13-15 

+Change Parity Sum Bit 15 

Change PL FL 

-Change SU Bit,PO 

-Change S·UBit P1 

-Change Sum Parity Bit PO 

-Change Sum Parity Bit P1 

-Channel End Active 

+Channel End F L' 

+Channel Mask F L 

-CLC 

+CLC 

-CLC not End Op 

+CLC or CTRL 

+Clock Advance Pulse A 

-Clock Bin 1 FL 

+Clock Bin 2 F L 

-Clock Bin 2 FL 

-Comp Equal F L 

Console Keys 

Core Storage-Inhibit/Sense 

+Corr Sum Bit 8 

+Corr Sum Bit 9 

+Corr Sum Bit 10 

+Corr Sum Bit 11 

+Corr Sum Bit 12 

+Corr Sum Bit 13 

+Corr Sum Bit 14 

-CPU Check Reset Sw I NT 

"':CPU Reset Sw I NT 

CPU SENS Decoding 

+CPU SENS's 

CPU SENS-DATA Selection 

CPU Status Display 

-CS Addr Check F L 

+CS Addr Check F L 

+CS Address Check 

+CS Byte 

+CS Byte Device 

-CS Byte Device 1·" 

-CS Byte Device 2"" 

-CS Byte Device 3*" 

-CS Byte Device 4"" 

+CS Counter Carry 

+CS Counter Zero 

-CS CT R L Lines Even 

-CS Data Out Gate 0-7 

-CS Data Out Gate 8-15 

• 

-CS Data Bus Bits PO, 0-7, P1, 8-15 

-CS Data Bus Bits,PO, 0-7, P1, 8-15*"" 

From WC361 

Logic Page A 7052 

"." From WC251 

t From WC541 

tt From WC21 

ttt From PSWC221 
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4-48 E7 

4-48 E7 

4-4805 

4-48 E6 

4-48 E6 

4-48 E5 

4-48 E7 

4-48 E5 

4-48 E4 

4-32 C5 

4-5205 

4-52 A5 

4c52 E4 

4-52 B4 

4-62A7 

4-62 A6 

4-62 B6 

4-54 A2 

4~54 A2 

4-24 A9 

4-36 B6 

4-02 C3 

4-02 E6 

4-02 E7 

4-02 E7 

4-58 C9 

4-01 E4 

4-13 

4-48 B6 

4-48 B6 

4-48 A6 

4-48 A6 

4-48 A6 

4-48 A6 

4-48 A6 

4-57 E8 

4-57 E8 

4-6206 

4-62 E5 

4-62 A8 

4-57 A4 

4-62 C8 

4-62 C8 

4-6409 

4-62 C4 

4-64 E4 

4-62 C2 

4-62 C2 

4-6202 

4-62 E2 

4-6209 

4-6209 

4-62 C6 

4-6207 

4-6207 

4-64 E8 

4-64 E5 

3 

(04344) 
" 

• 
+CS Data in Bits P1, 8-15 

+CS Decrement 

-CS Decrement by l' 

-CS Decrement by 2 

-CS Decrement Device 1 " " 

-CS Decrement Device 2"· 

-CS Decrement Device 3"" 

-CS Decrement Device 4*" 

+CS Device 1 or 3 A2, B2' 

+CS Device 2 or 3 FL 

-CS Device 2 or 3 FL 

-CS Device 3 or 4 F L 

+CS Device 3 or 4 F L 

-CS Force Regen SDR 0-7 

-CS Force Regen SDR 8-15 

+CS Halfword 

-CS Halfword Device 1" * 

-CS Halfword Device 2"· 

-CS Halfword Device 3*· 

-CS Halfword Device 4"· 

-CS Halfword F L 

+CS Halfword F L 

+CS Increment 

-CS I ncrement by 1 

-CS Increment by 2 

-CS Incremelit Device 1·· 

-CS Increment Device 2· * 

-CS Increment,Device 3·· 

-CS Increment Device 4·· 

'+CS Inhibit Bits PO, 0-7 

+CS Inhibit Check 

+CS Inhibit Check F L 

-CS INT Select Device 1 

-CS INT Select Device 2 

-CS I NT Select Device 3 

-CS I NT Select Device 4 

+CS Interface Check F L 

-CS I nterlace Check F L 

+CS LS Select 

+CS LS Select Time 

+CS Modified SARBit 15 

-CS Re-Address 

+CS Read 

-CS Read Device 1,·· 

-CS Read Device 2·· 

-CS Read' Device 3"· 

-CS Read Device 4"· 

+CS Read FL 

-CS Read FL 

-CS Request Device 1" • 

-CS Request Device 2"· 

-CS Request Device 3"" 

-CS Request Device 4"" 

+CS Request F L Device 1 

4 

+CS Request F L Device 1 or 2 

+CS Request F L Device 1, 2, or 3 

+CS Request F L Device 2 not 1 

4-62 E6 

4-62 C4 

4-62 E5 

4-62 E5 

4-62 C2 

4-62 C2 

4-6202 

4-6202 

4-34 C4 

4'62 A6 

4-62 B6 

4-62 A6 

4-62 A6 

4-64 E6 

4-64 E6 

4-62 C4 

4-62 C2 

4-62 C2 

4-6202 

4·6202 

4-6206 

4-6206 

4-62 C4 

4-62 E5 

4-62 E5 

4-62 C2 

4-62 C2 

4-6202 

4-62 E2 

4-62 E6 

4-6409 

4-62 C8 

4-62 A7 

4-62 A7 

4-62 B7 

4-62 B7 

4-62 C6 

4-62 C6 

4-32 A6 

4-32 A6 

4-6209 

4-6409 

4-62 C4 

4-62C4 

4-62 C2 

4-62 (:2 

4-6202 

4-6202 

4-62 C6 

4-6206 

4-62 B2 

4-62 C2 

4-6202 

4-6202 

4-62 A8 

4-62 A8 

4-62 A5 

4-62 A8 

+CS Request F L Device 3 not 1 or 2 4-62 A8 

+CS Request F L Device 4 not 1, 2, or 3 4-62 A8 

-CS Request 1 F L 4-64 A3 

+CS Request 1 F L 4-64 A3 

+CS Request 2 F L 

-CS Request 2 F L 

-CS Request 3 F L 
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4-64 A3 

4-64 A3 

4-64 B3 

6 

+CS Request 3 F L 

-CS Request 4 F L 

+CS Request 4 FL 

-CS Select Device 1 

-CS Select Device 2 

-CS Select Device 3 

-CS Select Device 4 

~CS Store 8-15 

-CS Store 0-7 

+CS Test FL 

+CS Time T3 

+CS Write 

-CS Write Device 1·· 

-CS Write Device 2·· 

-CS Write Device 3·· 

-cs Write Device 4·· 

-CSW Update I nterr 

-CTRL and Auto LC 

+CTRL Reset PL Reg 

+CTRLSetPL Reg 

+CTRL 00-07 

+CTRL 08-0F 

+CTRL 10 

+CTRL11 

+Current PL Bit 1 

+Current PL Bit 2 

+Current PL Bit 4 

Current PL Register 

+Current PLO FL 

+Current PL1 FL 

+Current PL2 FL 

+Current PL3 FL 

+Current PL4 FL 

+Current PL5 FL 

+Current PL6 FL 

+Current PL7 FL 

Customer Address SWitches 

Customer Data Switches 

Customer Mode Switches 

+CY2 or CV1 

+CY2 or CV3 

+Cycle FL1 

+Cycle FL2 

Cycle FL 1 

Cycle FL2 

+Cycle Steal and T3 

+Cycle Steal F L 

-Cycle Steal F L 

-Cycle Steal or LOG 

+Cycle 0 

+Cycle 0 or Cycle 1 

+Cycle 1 

+Cycle 1 or Cycle 2 

+Cycle 2 

+Cycle 2 or Cycle 3 

+Cycle 3 

-Cycle 3 or LOG or CS 

6 

4-64 B3 

4-64 B3 

4-64 B3 

4.64 A9 

4-64 A9 

4-64 B9 

4-64 B9 

4-64 E6 

4-64 E6 

4-64 C6 

4-6409 

4-64 C4 

4-64 C2 

4-64 C2 

4-6402 

4-6402 

4-62 B4 

4-36 A4 

4-32 A3 

4-32 A3 

4-60 C3 

4-60 C3 

4-6003 

4-6003 

4-22 A2 

4-22 A2 

4-22 B2 

4-32 B6 

4-32 B7 

4-3208 

4-32 B7 

4-3208 

4-32 B7 

4-3208 

4-32 B7 

4-32 C8 

4-32 B7 

4-32 C8 

4-32 B7 

4-32 C8 

4-32 B7 

4-32 C8 

4-32 B7 

4-32 C8 

4-01 C5 

4-01 02 

4-01 C7 

4-44 A2 

4-44 A2 

4-2408 

4-2408 

4-2407 

4-2407 

4-62 C7 

4-62 B6 

4-62 B6 

4-1603 

4-2409 

4-24 E9 

4-2409 

4-2409 

4-24 E9 

4-24 E9 

4-24 E9 

4-1604 

• 7 

+CVO or CY2 not MANOP 

+CYO Process not CS 

-Data Bus Bit 8 

-Data Bus Bit 9 

-Data Bus Bit P1 

-Data Bus Bit 10 

-Data Bus Bit 11 

-Data Bus Bit 12 

-Data Bus Bit 13 

-Data Bus Bit 14 

-Data Bus Bit 15 

Data Bus In 

Data Bus Parity Check 

-Data Error FL 

+ Data Sw to OPR 

+Datl! Sw 1 Bit 1 INT 

+Data Sw 1 Bit 2 INT 

+Data Sw 1 Bit 4 INT 

+Data Sw 1 Bit 8 INT 

+Data Sw 2 Bit 1 I NT 

+ Data Sw 2 Bit 2 INT 

+Data Sw 2 Bit 4 INT 

+Data Sw 2 Bit 8 I NT 

+Declmal 

-Decimal 

+Decrement by 1 

+Decrement by 2 

+ Decrement Carry 0 

+Decrement Carry 8 

+Del Comp Stop Sw INT 

+Delayed Oscillate 

+Delta Cycle F L 1 

+Delta Cycle F L2 

+Delta cva 
+Delta CY1 

+Delta CY2 

+Delta CY2 not Write Cycle 

+Delta CV3 

-Delta ,CV3 Branch and Store A 7 

-Delta Proc woo Check 

+Delta Process 

+Delta Process F L 

+Delta Process not CS Reg 

+Delta Process woo Check 

• 

+Delta Process woo Check and CSR 

+Delta Time 1 FL 

-Delta Time 1 F L 

-Delta Time 2 F L 

+Delta Time 2 FL 

4-34 C5 

4-34 B5 

4-60 C8 

4-62 B2 

4-60 CB 

4-60 E5 

4-62 B2 

4-60 C8 

4-62 B2 

4-60 E5 

4-60 C8 

4-62 B2 

4-60 C8 

4-62 C2 

4-60 C8 

4-62 C2 

4-6005 

4-60 C8 

4-62 C2 

4-6005 

4-60 C8 

4-62 C2 

4-6005 

4-60 C8 

4-62 C2 

4-62 C4 

4-6209 

4-3204 

4-18 A3 

4-01 03 

4-01 03 

4-01 03 

4-01 03 

4-01 03 

4-01 03 

4-01 03 

4-01 03 

4-44 B3 

4-44 B3 

4-39 A4 

4-39 B4 

4-3808 

4-38 C6 

4-57 E8 

4-02 C4 

4-2408 

4-2408 
4-2408 

4-2408 

4-24 E8 

4-22 B6 

4-24 E8 

4-34 A5 

4-3603 

4-04 A9 

4-04 A9 

4-04 A9 

4-04 C9 

4-0:4 B9 
4-02 AS 

4-02 B5 

4-02 B5 

4-02 B5 

8 • 
-Delta Time 3 F L 

+Delta Time 3 FL 

+Delta Time 1 Freeze FL 

+Delta Time 2 Freeze FL 

+Delta Time 3 Freeze FL 

+Delta T8 

-Dev Address 15 Intrr 

+Dev Adr 15 Intr FL 

-Display Register Mode INT 

+Dlsplay Sense Strobe 

o L Request F L 

Eight Shift 

-End Op CYO 

-End Op CY1 
-End Op CV2 

+End Op FL 

+End Op Gate 

FOR 

+FDR Bit 0 FL 

+FDR Bit 1 FL 

+FDR Bit 2 FL 

+FDR Bit 3 FL 

+FDR Bit4 FL 

+FDR Bit 5 FL 

+FDR Bit 6 FL 

+FDR Bit 7 FL 

+FDR Bit8 FL 

+FDR Bit 9 FL 

+FDR Bit 10 FL 

+FDR Bit 11 FL 

+FDR Bit 12 FL 

+FDR Bit 13 FL 

+FDR Bit 14 FL 

+FDR Bit 15 FL 

+FDR Bit PO FL 

+FDR Bit P1 FL 

-FOR Invert 0-7 

-FOR Invert 12-15 

-FOR Invert 8-11 

+FDR Invert 8-15 

FOR Set 

-FOR to Display Sw 

+FDR True 0-15 

+FF Format Instr 

+File Indicatort 

+Force 

-Force FOR Bit PO 

-Force FOR Bit P1 

-Force Invert 0-7 

-Force Overflow 

-Force Zero or Norm Op 0-7 

-Force Zero or Norm Op 8-15 

+From ,REG Decode 0 

+From REG Decode 1 

+From REG Decode 2 

+From,REG Decode 3 

+From REG Decode 4 

+From REG Decode 5 

+From REG Decode 6 

+From REG Decode 7 

9 

4-02 B5 

4-02 B5 

,4-,59 A5 

4-59 A5 

4-59 B5 

4-02 C9 

4-62 A4 

4-62 A5 

4-01 C8 

4-60 A3 

4-32 C2 

4-4007 

4-24 B4 

4-24 B4 

4:24 B5 

4-24 B7 

4-24 B6 

4-4605 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 C6 

4-46 B6 

4-46 B6 

4-46 B6 

4-46 B6 

4-46 C6 

4-46 C6 

4-46 B9 

4-46 C9 

4-46 B9 

4-46 B8 

4-46 C4 

4-22 C7 

4-46 A9 

4-18 C8 

4-01 A8 

4·22 A7 

4·52 E8 

4·52 C8 

4-46 A9 

4-5405 

4·22 A7 

4·22 A7 

4-1B A7 

4·1B A7 

4·18 A7 

4·1B A7 

4·18 A7 

4·18 A7 

4-18 A7 

4-18 A7 
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A 

B 

C 

o 

E 
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+From REG Select FrE.eze FL 

+From Register Select 

+Gate LS Write T7 

Gate to REG Decode 

-Generate Addr and Inhib Chk 

+ Ha If word Store 

+Hold Run Condition 

-HW Boundary F L 

+I-Addr to SAR Gate 

+1/0 Bus to FOR Del 

-1/0 Bus to FOR Reset 

+1/0 Bus to FOR 0-7 

+1/0 Bus to FOR S-15 

+1/0 Bus to LS 

+1/0 Check Reset Key INT 

+1/0 Clock Pulse 1 

+ 110 Clock Pulse 2 

+1/0 Display Address Out 

+1/0 Display FL 

+1/0 Op Auto LC 

+1/0 Address Error 

-IBL or TRBL-CYO 

+ICPL 

-ICPL FL 

-ICPL Loop Sw INT 

+ICPL Reset FL 

+Imm Comp Stop Sw INT 

+ I ncrement by 1 

+Increment by 2 

+ I ncrement Carry 0 

+ I ncrement Carry S 

+Inhibit Bit 0 

+ I nhibit Bit 1 

+ I nhibit Bit 2 

+ I nhibit Bit 3 

+ I nhibit Bit 4 

+ I nhibit Bit 5 

+ I nhibit Bit 6 

+ I nhibit Bit 7 

+Inhibit Bit S 

+Inhibit Bit 9 

From WC361 

Logic Page A 7052 

••• From WC251 

t From WC541 

tt From WC21 

ttt From PSWC221 
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4-59 C5 

4-34 E6 

4-36 C4 

4-1S 07 

4-62 C7 

4-16 B4 

4-04 C7 

4-39 A9 

4-04 C6 

4-46 C3 

4-4602 

4-46 C2 

4-46 A5 

4-46 A5 

4-30 A2 

4-01 E5 

4-02 OS 

4-02 ES 

4-60 A6 

4-60 B3 

4-36 A6 

2-06 B9 

4-40 B5 

4-20 A5 

4-20 A5 

4-57 ES 

4-04 C3 

4-57 ES 

4-3904 

4-3904 

4-3S OS 

4-3S C6 

4-16 ES 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 OS 

4-22 C9 

4-16 OS 

4-22 C9 

3 

(04344) 

• 
+ I nhibit Bit 10 

+Inhibit Bit 11 

+ I nhibit Bit 12 

+Inhibit Bit 13 

+Inhibit Bit 14 

+Inhibit Bit 15 

+Inhibit Bit PO 

+Inhibit Bit P1 

+1 nhibit Bits 0-7-P1 Even 

-I nhibit Bits 4K 

+Inhibit Bits S-15-P1 Even 

-Inhibit Bits 4K 

+ I nhibit Bits S-15-P1 Even 

-I nhibit Check F L 

-Inhibit FOR True 

+Inhibit Left F L 

-Inhibit LS Write TS 

+Inhibit Mem Ext Bits PO 

+Inhibit Right F L 

I nhibit Time F L 

-Inhibit Timing 

4 

-Initial CTRL Prog Load INT 

+ I nterface Check Device 1 

+Interface Check Device 2 

+ I nterface Check Device 3 

+ I nterface Check Device 4 

+Intern ICPL or ST Mode 

-Intern LS Disalt 

-Jntern MAR Bit 0 

+Intern MAR Bit 2 

-Intern MAR Bit S 

+ Intern MAR Bit 14 

+Intern MAR Bits 0-13 Zero 

-Intern MAR Bits 0-7 Zero 

-Intern MAR BitsS-13 Zero 

-Intern MAR Bits 9-11 Zero 

+Intern ST DASF 

+ Intern ST Test 

-Intern ST Test 

-Intern SU Bit 0 

+Intern SU Bit 0 

+ Intern SU Bit 1 

-lnternSU Bit 1 

-Intern SU Bit 2 

+Intern SU Bit 2 

-I ntern SU Bit 3 

+Intern SU Bit 3 

-Intern SU Bit 4 

+Intern SU Bit 4 

+Intern SU Bit 5 

-Intern SU Bit 5 

+Intern SU Bit 6 

-Intern SU Bit 6 

+Intern SU Bit 7 
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4-16 OS 

4-22 C9 

4-16 OS 

4-22 C9 

4-16 OS 

4-22 B9 

4-16 OS 

4-22 B9 

4-16 OS 

4-22 B9 

4-16 OS 

4-22 B9 

4-16 ES 

4-22 E9 

4-16 OS 

4-22 E9 

4-16 C9 

2-04 B6 

4-13 B3 

2-04 B6 

4-16 B9 

4-13 B3 

2-04 B6 

4-16 B9 

2-04 CS 

4-46 AS 

2-04 CS 

4-3606 

4-1609 

2-04 C8 

4-12 B3 

4-12 C4 

4-01 08 

4-62 B9 

4-62 B9 

4-62 B9 

4-62 B9 

4-20 E6 

4-20 B4 

4-39 C7 

4-38 E9 

4-3S CS 

4-3S B9 

4-3809 

4-38 E9 

4-3S B9 

4-38 B9 

4-20 B4 

4-20 B4 

4-20 B4 

4-4008 

4-40 C8 

4-40 CS 

4-40 DS 

4-4008 

4-40 C8 

4-4008 

4-40 C8 

4-40 D8 

4-40 C8 

4-40 C8 

4-40 D8 

4-40 C8 

4-4008 

4-4008 

5 

-Intern SU Bit 7 

+Intern SU Bit 8 

-Intern SU Bit 8 

+Intern SU Bit 9 

-Intern SU Bit 9 

+Intern SU Bit 10 

-I ntern SU Bit 10 

+1 ntern SU Bit 11 

-Intern SU Bit 11 

+Intern SU Bit 12 

-Intern SU Bit 12 

-Intern SU Bit 12' 

+Intern SU Bit 13 

-Intern SU Bit 13 

+Intern SU Bit 14 

-Intern SU Bit 14 

+Intern SU Bit 15 

-Intern SU Bit 15 

-I ntern SU Bit PO 

+Intern SU Bit PO 

+Intern SU Bit P1 

-Intern SU Bit P1 

-Invalid Op 

+ I nvert Parity 

-Invert Parity 

+ I nvert Parity F L 

+Invert Parity Sw INT 

Invert Sw 

+1 nvert Sw Bit 0 

+ Invert Sw Bit 1 

+Invert Sw Bit 2 

+Invert Sw Bit 3 

+1 nvert Sw Bit 4 

+Invert Sw Bit 5 

+Invert Sw Bit 6 

+ Invert Sw Bit 7 

+Invert Sw Bit S 

+Invert Sw Bit 9 

+Invert Sw Bit 10 

+Invert Sw Bit 11 

+Invert Sw Bit 12 

+lnvertSw Bit 13 

+Invert Sw Bit 14 

+1 nvert Sw Bit 15 

+Invert Sw Bit PO 

+Invert Sw Bit P1 

+IOC Indicator t 

Lamp Test Sw 

-LC End Op Gate 

+LC1 FL 

+LC2 FL 

+Load FL 

-Load Key 

+Load Key INT 

-Load Key I NT 

Local Store 

-LOG 

+LOG 

+LOG ALU to Inhibit Left FL 

+LOG ALU to I nhibit Right F L 

-LOG and Process 

6 

4-40 OS 

4-40 OS 

4-4008 

4-40 OS 

4-40 OS 

4-40 OS 

4-40 C8 

4-40 DS 

4-40 C8 

4-4008 

4-40 CS 

4-40 C9 

4-40 DS 

4-40 CS 

4-4008 

4-40 C8 

4-4008 

4-40 CS 

4-40 E8 

4-40 ES 

4-40 E8 

4-40 E8 

4-24 C4 

2-01 C8 

2-01 CS 

4-24 B9 

4-57 E8 

4-46 C8 

4-46 E9 

4-46 E9 

4-46 E9 

4-46 D9 

4-4609 

4-4609 

4-46 D9 

4-4609 

4-4609 

4-4609 

4-46 D9 

4-46 D9 

4-4609 

4-46 D9 

4-4609 

4-46 D9 

4-46 E7 

4-46 E9 

4-46 E7 

4-46 D9 

4-01 AS 

4-01 CS 

4-24 C9 

4-24 C9 

4-24 C7 

4-0407 

4-0406 

4-01 E5 

4-01 E5 

4-30 C7 

4-22 A5 

4-22 A5 

4-22 C3 

4-22 C3 

4-36 E4 

+LOG Bit 10 

+LOG Bit 11 

+LOG Bit 12 

+LOG Bit 13 

+LOG Bit 14 

+LOG Bit 15 

+LOG Bit 7 FL 

+LOG Bit 8 FL 

+LOG Bit 9 FL 

7 

LOG CYO and CY1 FL 

LOG CYO and CY2 FL 

+LOG Decrement F L 

-LOG FL 

-LOG Force System Reset 

+LOG Increment FL 

-LOG REG 6 FL 

-LOG REG 7 FL 

+LOG REG 12 FL 

-LOG Reset 

LOG Reset FL 

-LOG SAR Power 

LonR Time FL 

+LS Addr Check Gate 

+LS Addr Check Gate Freeze FL 

+LS to Any Reg Freeze FL 

+LS Data-In Bit 0 

+LS Data-In Bit 1 

+LS Data-I n Bit 2 

+LS Data-In Bit 3 

+LS Data-In Bit 4 

+LS Data-In Bit 5 

+LS Data-In Bit 6 

+LS Data-In Bit 7 

+LS Data-In Bit S 

+LS Data-In Bit 9 

+LS Data-In Bit 10 

+LS Data-In Bit 11 

+LS Data-In Bit 12 

+LS Data-In Bit 13 

+LS Data-In Bit 14 

+LS Data-In Bit 15 

+LS Data-In Bit PO 

+LS Data-In Bit P1 

• 

-LS Data-Out Bit PO, 0-7, P1, S-15 

+LS Disalt 

+LS Disalt or LOG 

+LS New PL Zone Gate 

LS Register 

+ LS Sense Bit 0 

+LS Sense Bit 1 

+LS Sense Bit 2 

+ LS Sense Bit 3 

+LS Sense Bit 4 

+LS Sense Bit 5 

+ LS Sense Bit 6 

+ LS Sense Bit 7 

+ LS Sense Bit 8 

+LS Sense Bit 9 

+ LS Sense Bit1 0 

+LS Sense Bit 11 

+ LS Sense Bit 12 

+LS Sense Bit 13 

+LS Sense Bit 14 

+LS Sense Bit 15 

+LS Sense Bit PO 

4-22 C4 

4-22 B4 

4-22 B4 

4-22 B4 

4-22 B4 

4-22 A4 

4-2203 

4-22 D3 

4-22 D3 

4-10 06 

4-1006 

4-2283 

4-22 A4 

4-22 A6 

4-22 C3 

4-22 A3 

4-22 A3 

4-2283 

4-22 A5 

4-22 A5 

4-22 AS 

4-1283 

4-30 E8 

4-5906 

4-5905 

4-30 B5 

4-30 B5 

4-3085 

4-30 B5 

4-30 B5 

4-3085 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 A5 

4-30 B5 

4-30 A5 

4-30 ES 

4-2007 

4-2007 

4-32 A7 

4-30 E5 

4-30 E9 

4-30 E9 

4-30 E9 

4-30 E9 

4-30 E9 

4-30 E9 

4-30 E9 

4-30 E9 

4-30 E9 

4-3009 

4-3009 

4-3009 

4-3009 

4-30 D9 

4-3009 

4-3009 

4-30 E9 
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+LS Sense Bit P1 

-LS to Any Reg 

+LS to FOR 

+LS to FOR Delayed 

-LS to FOR Reset 

+LS to MAR 

+LS to SAR 

-LS to SAR or MAR 

+LS to TDR 

-LS to TOR or FOR 

-LS to TO R Reset 

+LS to TOR Set Pulse 

-LS Write T2 

-LS Write T7, TS, T5 

+LSA Check FL 

-LSA Check FL 

+LSA or MOD Check 

-LW Addr Chk FL 

-MANOP 

+MANOP 

+MANOP ALU not Zero 

+MANOP FOR Invert 0-15 

-MANOPFL 

+MANOPFL 

-MANOP Inbus to FOR 

-MANOP LS Write 

+MANOP not LOG 

+MANOP Set ALU Zero 

-MANOP Suppr 0-7 

-MANOP Suppr S-15 

MAR 

+MAR Bit 0 FL 

-MAR Bit 1 

+MAR Bit 1 FL 

+MAR Bit 2 FL 

+MAR Bit 3 FL 

+MAR Bit 4 FL 

+MAR Bit 5 FL 

+MAR Bit 6 FL 

+MAR Bit 7 FL 

-MAR Bit S 

+MAR Bit 8 FL 

-MAR Bit 9 

+MAR Bit 9 FL 

-MAR Bit 10 

+MAR Bit 10 FL 

-MAR Bit 11 

+MAR Bit 11 FL 

-MAR Bit 12 

+MAR Bit 12 FL 

-MAR Bit 13 

+MAR Bit 13 FL 

-MAR Bit 14 

+MAR Bit 14 FL 

-MAR Bit 15 

+MAR-Bit 15 FL 

+MAR Bit PO FL 

+MAR Bit P1 FL 

-MAR Bit 2 

-MAR Bit 3 

-MAR Bit 4 

-MAR Bit 5 

-MAR Bit 6 

9 

4-30 E9 

4-30 E7 

4-46 B5 

4-46 C3 

4-4602 

4-38 B4 

4-10 B3 

4-30 E7 

4-40 C4 

4-30 E7 

4-40 E5 

4-4005 

4-36 A9 

4-36 C8 

2-0289 

2-02 B9 

2-01 C3 

4-39 A9 

4-2086 

4-20 B6 

2-01 8S 

4-46 B7 

4-20 B6 

4-20 B6 

4-20 E7 

4-36 B4 

4-22 A4 

4-2007 

4-20 E7 

4-20 E7 

4-3805 

4-3S 

4-3806 

4-3806 

4-3806 

4-3806 

4-3S 06 

4-38 C6 

4-3S C6 

4-3S C6 

4-3S B6 

4-38 B6 

4-38 B6 

4-3886 

4-38 B6 

4-3886 

4-38 B6 

4-3S B6 

4-38 A6 

4-3S A6 

4-38 A6 

4-38 A6 

4-38 A6 

4-38 A6 

4-38 A6 

4-38 A6 

4-38 D6 

4-3S C6 

4-3S 06 

4-3806 

4-3806 

4-38 C6 

4-38 C6 
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-MAR Bit 7 

-MAR to Display Sw 

+MAR to LS 

-Missing Phase FL 

+MOD by 1 FL 

-MOD Check FL 

+MOD Check FL 

+Modifier Bit 0 

+Modifier Bit 1 

+Modifier Bit 2 

+Modifier Bit 3 

+Modifier Bit 4 

+Modifier Bit 5 

+Modifier Bit 6 

+Modifier Bit 7 

+Modifier Bit 8 

+Modifier Bit 9 

+Modifier Bit 10 

+Modifier Bit 11 

+Modifier Bit 12 

+Modifier Bit 13 

+Modifier Bit 14 

+Modifier Bit 15 

+Modifier Bit PO 

+Modifier Bit Pl 

-Modifier Odd Parity 

Modifier Parity PO 

Modifier Parity Pl 

Modifier 0-7 

Modifier 8-15 

-MVB Incr or ICPL 

+MVH-XX 

-MVHS 

+MVHS 

+MVHS CYO or CYl 

-MVHS Force Cross 

-MVHS 2 and Change Pl 

-MVHS 3 and Change Pl 

+MVN or MVZ 

-MVZ or MVN 

+New PLO 

+New PL 1 

+New PL2 

+New PL3 

+New PL4 

+New PL5 

+New PL6 

+No Shift 0- 7 

+No Shift 8-15 

+Normalize Sign 
+Normalize Sign Active 

-Normalize Sign and Change Pl 

-Normalized Sign Bit 15 

Not Shift 8 F L 

From WC361 

Logic Page A 7052 

From WC251 

From WC541 

tt From WC21 

ttt From PSWC221 

4-38 C6 

4-22 C7 

4-30 C3 

2-01 A8 

4-22 B3 

2-0408 

2-0408 

4·3808 

4-3808 

4-3808 

4-3808 

4-3808 

4-3808 

4-3808 

4-3808 

4-38 B8 

4-38 B8 

4-38 B8 

4-38 B8 

4-38 B8 

4-38 A8 

4-38 A8 

4-38 A8 

4-38 E9 

4-3808 

4-38 C9 

4-38 B8 

2-0404 

4-38 E9 

4-38 B9 

4-38 C7 

4-38 A7 

4-3902 

4-39 B3 

4-40 B4 

4-40 B5 

4-44 C5 

4-40 B5 

4-52 C4 

4-52 C4 

4-46 C3 

4-46 A7 

4-32 B5 

4-32 B5 

4-32 B5 

4-32 B5 

4-32 B5 

4-32 B5 

4-32 B5 

4-42 B4 

4-42 B4 

4-42 A2 

4-24 A4 

4-4802 

4-42 A6 

4-40 A4 
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Diagram 4-99. Signal Reference List (Part 4 of 5) (04344) 

• 
+OCU 1 Bit PO 

-OCU 1 Bit PO FL 

+OCU 1 Bit Pl 

-OCUl BitPl FL 

+OCU 1 to Display Sw 

+Odd SU Bits 

+Odd SU Bits 0-1 OE 8-9 

+Odd SU Bits 0-3 

+Odd SU Bits 0-3 OE 8-11 

+Odd SU Bits 12-15 

+Odd SU .Bits 4- 7 

+Odd SU Bits 4-7 OE 12-15 

+Odd SU Bits 6-7 

+Odd SU Bits 6-7 OE 14-15 

+OddSU Bits 6-7 OE 14-15 

+Odd SU Bits 8-11 

+Odd SU Bits 8-9 

OP REG 

+OPR Bit 0 FL 

+OPR Bit 1 FL 

+OPR Bit 2 FL 

+OPR Bit 3 FL 

+OPR Bit 4 

-OPR Bit 4 

-OPR Bits 4 and 5 

+OPR Bit 4 FL 

+OPR Bit 5 

+OPR Bit 5 FL 

+OPR Bit 6 FL 

+OPR Bit 7 FL 

-OPR Bit 8 FL 

+OPR Bit 8 FL 

-OPR Bit 9 FL 

+OPR Bit 9 FL 

+OPR Bit PO FL 

+OPR Bit P1 FL 

-OPR Bit 10 FL 

+OPR Bit 10 FL 

+OPR Bit 11 FL 

-OPR Bit 11 FL 

+OPRBit12 

+OPR Bit 12 FL 

+OPR Bit 13 FL 

+OPR Bit 14 FL 

+OPR Bit 15 FL 

-OPR Bit 15 FL 

+OPR Bit 15 FL 

-OPR Bit 15 FL 

+OPR Dec E or ICPL SENS 

+OPR Dec F Or ICPL CTRL 

OPR Decode 

+ OP R Decode A 

+OPR Decode B 

+OPR Decode C 

+OPR Decode 0 

+OPR Decode E 

+OPR Decode F 

+OPR Decode 0 

+OPR Decode 1 

+OPR Decode 2 

+OPR Decode 3 

+OPR Decode 4 

4 

2020 ~ 50,000 FEMDM Vol 1 (8/69) 

4-2205 

4-22 E4 

4-2205 

4-22 E4 

4-22 B7 

4-4204 

4-42 E4 

4-42 E4 

4-42 E4 

4-4204 

4-42 E4 

4-4204 

4-42 E4 

4-4204 

4-42 C4 

4-4204 

4-4204 

4-18 B5 

4-18 C8 

4-18 C8 

4-18 C8 

4-18 C8 

4-18 B6 

4-46 C2 

4-36 B6 

4-18 C8 

4-18 B6 

4-18 B8 

4-18 A6 

4-18 B8 

4-18 A6 

4-18 B8 

4-18 A8 

4-18 A6 

4-18 B8 

4-18 A8 

4-18 B8 

4-18 C8 

4-18 B8 

4-18 A8 

4-18 B8 

4-18 B8 

4-18 A8 

4-18 A6 

4-18 B8 

4-18 B8 

4-18 B8 

4-18 B8 

4-18 A8 

4-18 A6 

4-18 A6 

4-60 B3 

4-60 B3 

4-1806 

4-18 E6 

4-18 E6 

4-18 E6 

4-18 E6 

4-18 E6 

4.18 E6 

4-18 E6 

4-18 E6 

4-18 E6 

4-18 E6 

4-18 E6 

5 

+OPR Oecode 5 

+OPR Oecode 6 

+OPR Oecode 7 

+OPR Oecode·S 

+OPR Oecode 9 

+OPR to Address Bus 

+OPR to Display Sw 

+Oscillate 

+Packed Arithmetic 

-Permit SA Gate 

+PL Register 1 FL 

+PL Register 2 FL 

+PL Register 3 FL 

+PL Register 4 FL 

+PL Register 5 FL 

+PL Register 6 FL 

+PL Register 7 FL 

-Power Failure 

-Power On FL Active 

+Power On Reset FL 

+Predicted Sum Parity Bit PO 

+Predicted Sum Parity Bit Pl 

-Prevent ALU and SU Check 

-Prevent Force 

-Prevent MOO-SAR-INH Check 

-Prevent Storage Use 

-Proc Check not Override 

-Proc Check Overr Sw INT 

+Process 

-Process 

+Process Check F L 

-Process Check F L 

+Process FL 

-Process Meter CTRL 

-Process Meter Go 

+Process not Cycle Steal 

+Process woo Check 

+Process woo Check and CS 

Program Level Register 

+Protected Area 

+Pulse A 

+Pulse B 

+Read Cycle 

REG Oecode 

+Regenerate Addr Check 

+Remote Reset Key INT 

+Remote Start Key INT 

-Remote Start Key INT 

+Reset Carry 

-Reset Carry 

-Reset CC 0-3 

-Reset Condition 

+Reset Condition 

-Reset Current PL 

-Reset Cycle FL's 

-Reset Error Latches 

-Reset FOR 

-Reset LC FL's 

6 

4-18 E6 

4-18 E6 

4-18 E6 

4-18E6 

4-18 E6 

4-60 A6 

4-22 B7 

4-02 B2 

4-48 A2 

2-02 A7 

4-30 C6 

4-32 A5 

4-32 A5 

4-32 A5 

4-32 A5 

4-32 A5 

4-32 AE 

4-32 B5 

4-32 A5 

4-10 E5 

4-0404 

4-0403 

4-0404 

4-5205 

4-52 A5 

4-46 A5 

4-22 B6 

2-04 E7 

4-10 C3 

4-04 A6 

4-57 E8 

4-04 A9 

4-0408 

2-01 C8 

2-01 C8 

4-04 A9 

4-01 E7 

4-01 E7 

4-04 A9 

4.04 C9 

4-04 C9 

4-32 A4 

4-16 E3 

4-02 B2 

4-02 B2 

4-02 C9 

4-18 A7 

4-39 A9 

4-57 C9 

4-57 C9 

4-57 C9 

4-54 A8 

4-54 A8 

4-54 B6 

4-04 C3 

4-04 C3 

4-32 C6 

4-24 E7 

4-39 B7 

4-46 C5 

4-24 C6 

• 7 

-Reset LOG REG 1 

-Reset LOG REG 2 

-Reset MAR 

-Reset OPR 

-Reset PL Reg 

-Reset Pulse 

-Retain FOR 0-7 

-RI Format I nstr 

+Run Condition 

-RY7-3 N-C 

-RY7-3 N-O 

-SA Gate 

SAR 

-SAR Bit PO FL 

+SAR Bit PO FL 

+SAR Bit PO to Oisplay 

-SAR Bit Pl FL 

+SAR Bit P1 FL 

+SAR Bit P1 to Oisplay 

+SAR Bit 0 FL 

-SAR Bit 0 FL 

+SAR Bit 1 FL 

-SAR Bit 1 FL 

+SAR Bit 2 FL 

-SAR Bit 2 FL 

+SAR Bit 3 FL 

-SAR Bit 3 FL 

+SAR Bit 4 FL 

-SAR Bit 4 FL 

+SAR Bit 5 FL 

-SAR Bit 5 FL 

+SAR Bit 6 FL 

-SAR Bit 6 FL 

+SAR Bit 7 FL 

-SAR Bit 7 FL 

+SAR Bit 8 FL 

+SAR Bit 9 FL 

+SAR Bit 10 FL 

+SAR Bit 11 FL 

+SAR Bit 12 FL 

+SAR Bit 13 FL 

+SAR Bit 14 FL 

-SAR Bit 15 FL 

+SAR Bit 15 FL 
-SAR Check FL 

+SAR Check FL 

-SAR Odd Parity 

-SAR to Oisplay Sw 

SOR 

+SOR Bit 0 FL 

+SOR Bit 1 FL 

+SOR Bit 2 FL 

+SOR Bit 3 FL 

+SOR Bit 4 FL 

+SOR Bit 5 FL 

+SOR Bit 6 FL 

+SOR Bit 7 FL 

+SOR Bit 8 FL 

+SOR Bit 9 FL 

+SOR Bit 10 FL 

+SOR Bit 11 FL 

+SOR Bit 12 FL 

+SOR Bit 13 FL 

4-2202 

4-2202 

4-38 B4 

4-18 C4 

4-32 A3 

4-04 B3 

4-460·2 

4-46 B3 

4-04 A7 

4-0402 

4-0402 

4-30 E7 

4-10 A5 

4-10 B6 

4-10 A8 

4-22 E6 

4-10 B6 

4-10 A8 

4-22 E6 

4-10 C6 

4-10 C6 

4-10 C6 

4-10 C6 

4-10 A8 

4-10 B6 

4-10 A8 

4-10 B6 

4-10 C6 

4-10 B6 

4-10 C6 

4-10 B6 

4-10 A8 

4-10 B6 

4-10 A8 

4-10 B6 

4-10 A8 

4-10 A8 

4-10 A8 

4-10 A8 

4-10 A8 

4-10 A8 

4-10 AS 

4-10 B6 

4-10 A8 

2-0408 

2-0408 

2-04 C4 

4-22 B7 

4-16 A4 

4-16 B4 

4-16 B4 

4-16 B4 

4-16 B4 

4-16 B4 

4-16 A4 

4-16 A4 

4-16 A4 

4-16 A4 

4-16 A4 

4-16 A4 

4-16 A4 

4-16 A4 

4-16 A4 
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+SOR Bit 14 FL 

+SOR Bit 15 FL 

+SOR Bit PO FL 

+SOR Bit P1 FL 

-SOR Reset 

-SDR Set 

-SOR to INH 0-7 

-SOR to INH 8-15 

+SOR to TOR 

-SOR to TOR Reset 

+SOR to TOR Set Pulse 

+Select LS YO 

+Select LS Y 1 

+Select LS Y2 

+Select LS Y3 

+Select LS Y4 

+Select LS Y5 

+Select LS Y6 

+Select LS Y7 

-SENS 10 

-SENS 11 

+SENS 11 

-SENS 12 

+SENS 13 

+SENS 14 

+SENS 15 

-SENS 16 

+SENS 16 

-SENS and Auto LC 

SENS/CTR L Address Out 

Sense Amp Gate 

-Sense Amp Gate Off 

+Sense Bit 0 

+Sense Bit 1 

+Sense Bit 2 

+Sense Bit 3 

+Sense Bit 4 

+Sense Bit 5 

+Sense Bit 6 

+Sense Bit 7 

+Sense Bit 8 

+Sense Bit 9 

+Sense Bit P 1 

+Sense Bit 10 

+Sense Bit 11 

+Sense Bit 12 

9 

4-16 A4 

4-16 A4 

4-16 B4 

4-16 A4 

4-16 B3 

4-16 B3 

4-16 C6 

4-16 B6 

4-40 E4 

4-40 E5 

4-4005 

4-32 C8 

4-32 C8 

4-32 C8 

4-32 C8 

4-32 B8 

4-32 B8 

4-32 B8 

4-32 B8 

4-6206 

4-6206 

4-62 B3 

4-6206 

4-6207 

4-6207 

4-6207 

4-62 E7 

4-62 E7 

4-36 A4 

4-60 A7 

4-12 C5 

4-12 C4 

4-62 E8 

4-62 E8 

4-62 E8 

4-62 E8 

4-62 E8 

4-62 E8 

4-62 E8 

4-62 E8 

4-62 C8 

4-6204 

4-62 E8 

4-39 B9 

4-6204 

4-62 C8 

4-62 E8 

4-39 B9 

4-62 B3 

4-62 E8 

4-39 B9 

4-62 C4 

4-62 C8 

4-62 E8 

4-3204 

4-54 C9 

4-62 C8 

4·62 C4 

4-62 E8 

4-54 C9 

4-62 C8 

4-6208 

4-62 C4 



""mY3...,..z4-C 

FES Y33-1049 

A 

B 

C 

o 

E 

2 

+Sense Bit 13 

+Sense Bit 14 

+Sense Bit 15 

-Sense Bit 8-15 Even 

-Sense Bits PO-15 Ext 

-Sense Bits 8-15 Even 

-Sense CS Request 

+Sense Strobe 4K 

+Sense Strobe8K 

+Sense Trap Request Lines 

+Set ALU to LS 

+Set Carry Latch 

+Set CC and Carry 

+Set CC Latches 

+Set CCO 

+Set CC2 

+Set Current PL 

-Set FOR Bit PO 

-Set FDR Bit P1 

-Set FDR Bits 0-7 

-Set F DR Bits 8-15 

+Set 1/0 Bus to LS 

+Set LC 

-Set LOG REG 1 

-Set LS to MAR Delta CY2 

+Set LS Write T7 

+Set LS Write T8 

+Set MAR 

-Set Modifier Check Latch 

+Set OPR 

+Set OPR Gate 

-Set Process Meter 

+Set Reset LC 

-Set Reset LC 

-Set Up Run Condition 

+Set Up Run Condition Gate 

Shift by 2 or 4 

-Shift By 8 

+Shift Left by .2 

+Shift Left by 4 

+Shift or MVH or MVB 

+Shift Right by 2 

+Shift Right by 4 

+Shift Unit Bit 0 

+Shift Unit Bit 1 

+Shift Unit Bit 2 

+Shift Unit Bit 3 

.. From WC361 

Logic Page A 7052 
••• From WC251 

t From WC541 

tt From WC21 

ttt From PSWC221 

Diagram 4-99. Signal Reference List (Part 5 of 5) 

4-54 C9 

4-62 D8 

4-62 C4 

4-62 C8 
4-54 C9 

4-62 C8 

4-62 D8 

4-62 C4 

4-32 C3 

4-54 C9 

4-62 C4 

4-62 D8 

4-62 C8 

4-62 D9 

4-16 A3 

2-06 B7 

4-64 A2 

4-12 B4 

4-12 B4 

4-32 A3 

4-30 B3 

4-54 A6 

4-54 A4 

4-54 B6 

4-54 B6 

4-54 D6 

4-32 B6 

4-46 D4 

4-46 D4 

4-46 D4 

4-46 D4 

4-30 A3 

4-24 C6 

4-22 D2 

4-38 B2 

4-36 C5 

4-36 E6 

4-38 B4 

2-04 E7 

4-18 C3 

4-18 C3 

4-62 B4 

4-24 C6 

4-24 C6 

4-04 A6 

4-04 A6 

4-42 B6 

4-40 A5 

4-42 C3 

4-42 B2 

4-34 D5 

4-42 C3 

4-42 C3 

4-42 D9 

4-42 D9 

4-42 D9 

4-42 D9 

3 

(04344) 

• 
+Shift Unit Bit 4 

+Shift Unit Bit 5 

+Shift Unit Bit 6 

+Shift Unit Bit 7 

+Shlft Unit Bit 8 

+Shift Unit Bit 9 

+Shift Unit Bit 10 

+Shift Unit Bit 11 

+Shlft Unit Bit 12 

+Shift Unit Bit 13 

+Shlft Unit Bit 14 

+Shift Unit Bit 15 

-Shift Unit Check FL 

+Shift Unit Check FL 

-Shift Unit 0-7 Odd Parity 

-Shift 

-Shift Unit 8-15 Odd Parity 

Short Time FL 

+Sign E 

+Sign Position F L 

-SIngle Cycle Sw INT 

4 

-Single Instruction Mode INT 

-Single Microinstr Sw INT 

+SIOC Indicator 

+Six Corr Bit 8-11 

+Six Corr Bit 12-15 

-Skip CY2 to CY1 

-Skip CY2 to CY2 

-Skip CY3 to CY 1 

-Skip CY3 to CY3 

-Skip CYO to CY2 

-Skip CYO to CY3 

-Skip CY1 to CY3 

-Skip CY3 to CY1 

Source Selection of LS Zone (Y-) 

Addresses 

+ST DASF 

-ST Fill or Alter not CE Mode 

+ST Disalt or CE Reg Disalt 

+ST Test 

+Start FL 

-Start FL and ST Interlock FL 

-Start Interlock FL 

-Start Kay I NT 

+Start Key INT 

+Start Keys 

+Stop FL 

-Stop Key I NT 

+Stor Scan or Display 

-Stor Scan or Fill 

-Store Test Load 

+Stor Use Delayed F L 

-Stor Use Delayed F L 

-Storage Alter Mode INT 

-Storage Oisp.lay Mode INT 

-Storage Fill Mode INT 

-Storage MANOP not Test 

+Storage MANOP not Test 

+Storage Protect RY6-2 NIO 

-Storage Scan Mode INT 

+Storage Select 

-Storage Test 
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4-42 D9 

4-42 D9 

4-42 D9 

4-42 D9 

4-42 D9 

4-42 D9 

4-42 C9 

4-42 C9 

4-42 C9 

4-42 C9 

4-42 C9 

4-42 C9 

2-0609 

2-06 D9 

2-06 C2 

4-42 E5 

2-06 C2 

4-42 D5 

4-12 B3 

4-42 A2 

4-32 D2 

4-57 E8 

4-01 C8 

4-57 E8 

4-60 D9 

4-48 B4 

4-48 A4 

4-24 A9 

4-24 A9 

4-24 A9 

4-24 A9 

4-24 B4 

4-24 B4 

4-24 B4 

4-24 A9 

4-32 C5 

4-20 B7 

4-20 C7 

4-20 D7 
4-20 C7 

4-20 D7 

4-20 C7 

4-04 A4 

4-04 A5 

4-04 A5 

4-01 E5 

4-01 E5 

4-04 A3 

4-04 D7 

4-01 E5 

4-20 C7 

4-20 C7 

4-24 D9 

2-01 A3 

2-01 B3 

4-01 D8 

4-01 D8 

4-01 08 

4-16 E3 

4-16 E3 

4-10 E4 

4-01 D8 

4-02 C5 

2-04 C6 

5 

-Storage Test 

+Storage Test Store 

-Storage Test Store 

-Storage Test Sw I NT 

+Storage Use 

+Storage Use F L 

+SU Bit PO 

+SU Bit P1 
+SU or INH Check 

+Sum Bit 0 

+Sum Bit 1 

+Sum Bit 2 

+Sum Bit 3 

+Sum Bit 4 

+Sum Bit 5 

-Sum Bit 5 

+Sum Bit 6 

-Sum Blt6 

+Sum Bit 7 

-Sum Bit 7 

+Sum Bit 8 

+Sum Bit 9 

+Sum Bit 10 

+Sum Bit 11 

+Sum Bit 12 

+Sum Bit 13 

+Sum Bit 14 

+Sum Bit 15 

+Sum Bit PO 

+Sum Bit P1 

+Sum Bits 0-7 EOR PO 

+Sum Bits 0-7 Even 

+Sum Bits 8-15 EOR P1 Even 

+Sum Bits 8-15 Even 

-Suppr Odd SU Bits 8-11 

+Suppr SU Bit 0-3 

-Suppr SU Bit 0-7 

+SupprSU Bit 4-7 

+Suppr SU Bit 8-11 

+Suppr SU Bit 8-9 

+Suppr SU Bit 10-11 

+Suppr SU Bit 12-13 

+Suppr SU Bit 12-15 

+Suppr SU Bit 14-15 

-Suppr 0-7 and not I nv Par 

-Suppr 8-15 and not Inv Par 

+Sync Cond 1 

-Sync Cond 1 

+Sync Cond 2 

-Sync Cond 2 

+Sync Pulse 

-System or Check Reset 

+System Reset Key I NT 

-System Reset Key I NT 

+System Reset Pulse 

TDR 

+TDR BitO to 3 FLs 

-+TDR Bit 4 to 7FLs 

+TDR Bit 8 to 11 FLs 

+TOR Bit FLs PO, 0-7, P1, 8-15 

+TDR Bit 12 to 15 FLs 

-TDR to Display Sw 

+TDR 0-7 to SU 0-7 

6 

4-39 D2 

4-16 D3 

4-16 D3 

4-57 E8 

4-10 E5 

4-10 E5 

4-52 D6 

4-52 A6 
2-06 E9 

4-48 D8 

4-48 C8 

4-48 C8 

4-48 C8 

4-48 D6 

4-48 C6 

4-48 C9 

4-48 C6 

4-48 C9 

4-48 C6 

4-48 C9 

4-48 D6 

4-48 C6 

4-48 C6 

4-48 C6 

4-48 D5 

4-48 C5 

4-48 C5 

4-48 C5 

4-52 D8 

4-52 C8 

4-52 D8 

4-52 E7 

4-52 C8 

4-52C7 

4-52 C4 

4-44 D6 

4-44 D4 

4-44 C6 

4-44 C6 

4-44 B6 

4-44 B6 

4-44 A6 

4-44 C6 

4-44 A6 

4-52 D4 

4-52 A4 

4-58 E9 

4-58 E7 

4-58 E9 

4-58 E7 

4-58 C8 

2- 2 D9 

4-01 E5 

4- 4 B3 

4-40 D6 

4-40 D6 

4-40 D6 

4-40 C6 

4-40 E6 

4-40 C6 

4-22 C7 

4-40 A6 
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+TDR 0-7 to SU 8-15 

+TDR 8-15 to SU 0-7 

+TDR 8-15 to SU 8-15 

+Terminate Store Test 

+Test Packet Byte 

Time Sharing Sw 

+Time1 FL 

-Time 1 FL 

+Tlme 2 FL 

-Time 2 FL 
+Tlme 3 FL 

-Time 3 FL 

-Time T8 not Mod Check 

+To REG Decode 0 

+To REG Decode 1 

+To REG Decode 2 

+To REG Decode 3 

+To REG Decode 4 

+To REG Decode 5 

+To REG Decode 6 

+To REG Decode 7 

+To REG Select CVO 

+To REG Select T5 

+To REG Select T7 

+To REG Select T8 

+To REG Select 

+To REG Select Freeze FL 

+Trap Request 1 

+Trap Request 2 

+TRBSand CYO 

-TRBS and CVO 

-Turn Off FDR Bit PO 

-Turn Off FDR Bit P1 

+Turn On Stop Light 

+T1 

-T1 
+T1 Delayed 

+T2 

+T3 

+T4 

+T4-T7 

+T4-T7 not Delta CVO 

+T5 

+T6 

-T6 

+T6 and Any CS Request 

+T7 

+T7 and Any CS Request 

+T8 

+T8 or T2 

+T8-T3 

+T8-T3 not Delta CVO 

+Unequal PL 

+Unequal PL Freeze FL 

-Up Addr Check FL 

+Update LC 

+Update LC and Auto LC 

+Write Cycle 

-x Addr 0 

-x Addr 1 

4-40 B6 

4-40 B6 

4-40 A6 

4-04 B6 

4-32 C3 

4-01 C8 

4-02 C6 

4-02 C6 

4-02 C6 

4-02 C6 
4-02 D6 

4-02 D6 

4-38 C3 

4-1809 

4-1809 

4-18 D9 

4-1809 

4-18 D9 

4-1809 

4-1809 

4-1809 

4-34 C5 

4-3405 

4-3405 

4-3404 

4-3406 

4-59 B5 

4-32 B3 

4-32 B3 

4-52 B2 

4-40 A5 

4-52 E8 

4-5208 

4-0409 

4-02 B9 

4-22 E4 

4-22 E4 

4-02 B9 

4-02 B9 

4-02 B9 

4-02 A9 

·4-3903 

4-02 B9 

4-02 B9 

4-54 B4 

4-62 C7 

4-02 B9 

4-62 C7 

4-02 B9 

4-34 C4 

4-02 A9 

4-3903 

4-32 E8 

4-59 C5 

4-39 A9 

4-24 A4 

4-24 A4 

4-02 C9 

4-34 A4 

4-34 C4 

8 

-x Addr2 

-x Addr 3 

-x Addr4 

-x Addr6 

-x Addr 7 

+x Address Check FL 

-X Address Error 

-x Address Selected FL 

-x Address 0 

+X Address 0, 1,2 or 3 

-x Address 2 

-X Address 3 

-x Address 4 

+X Address 4,5,6, or 7 

-x Address 5 

-X Address 6 

-X Address 7 

X Read Gate Time 

X Read Source 

X Write Driver Time 

X Write Sink 

+XX Type 

-xx Type 

+V Address Check FL 

-Y Address Error 

+Y Address Gate 1 

+V Address Gate 2 

-Y Address Selected 

Y Read Gate Time 

V Read Source 

Y Write Driver Time 

V Write Sink 

+1442 Indicator· 

+20V Rem Reset Key NIO 

+20V Rem Stop Key NIO 

9 

+20V Storage Protect RV6-2 N/ott 

+2501 Indicator· 

+2520 or 2560 Indicator" 

+3V Missing Phasettt 

+3V or -3V Lamp Common 

4-34 A6 

4-34 A6 

4-34 A6 

4-34 B6 

4-34 A9 

2-02 C8 

2-02 C7 

2-02 C8 

4-3409 

2-02 C7 

4-3409 

4-34 E9 

4-34 E9 

2-02 C7 

4-34 E9 

4-34 E9 

4-34 E9 

4-12 B7 

4-12 B7 

4-12 B7 

4-12 B7 

4-18 C8 

4-36 A3 

4-39 B2 

2-02 B8 

2-02 B7 

4-30 E7 

4-30 E7 

2-02 A8 

4-12 B7 

4-12 B7 

4-12 B7 

4-12 B7 

4-01 A7 

4-57 C9 

4-57 C9 

4-10 E3 

4-01 A6 

4-01 A6 

2-01 A7 

4-5702 



A 

B 

C 

D 

E 

2 

41Vac 

Main Line 
PCB 
X 

T5 

Kl 

3 

F2, F3 

X (Only with 195, 
235, or 408V ac Convenience Outlet 

K3 up 

CP4,5,6 

24Vac 

AC Voltage 

Usemeter 
to I/O Units X 

Power 
Failure 
Light on 

Emergency Switch 
normal 

Thermal 
Switches 
normal 

24Vac 

X Kl 

I.:l 
~ 

-30V 

X 

Aux CB's H 
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K5 

CP11 

K86 

F80, 81, 82, 83 

X 
K4 

i 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6 7 

Blower 

(See Note 1) 
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Diagram 6-1. Power-On Sequence, 50 Hz Power Supply (04014) 2020 '" 50,000 FEMDM Vall (2/69) 
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Emergency Switch 
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F3 
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3 

K3 up 
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4 
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Power 
Failure 
Light on 
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Thermal Switches 
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normal fl 
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Power 
Fai lure - 1----------11 
Light of 

Power-On Key 
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Notes: 

x RY3 

I. PS2 is Installed only when 2311 Disk Storage Drive 
and/or 2152 (TW) is attached. 

2. PS7 is installed only when 2311 is attached 

Diagram 6-5. Power-On Sequence/60 Hz Power Supply (04015) 
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Power-Off Key 

X 

RR2 RY4 

A 

RY5 
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C 

D 

Legend 
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E 

G Deactivated Relay 

0 Activated Light 
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X 

AC Voltage to 
I/O Devices off 

Diagram 6-10. Power-Off Sequences, 50 and 60 Hz Power Supplies (04016) 
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2 3 4 5 6 7 8 9 

Label 
Reference 

Remarks 
Diag Co-ard Label 

Reference 
Remarks Diag Co-ord 

Label Reference 
Remarks Diag Co-ord 

Label Reference 
Remarks 

Diag Co-ord 

AASPCR - - See QJH 030 
ABADR - - Constant in storage 
ABSCR - - See QUH 020 

ATYPRQ - - See QWH 030 
AUNPK 3 - - See UNPK 3 
AUXL - - See BUFFER 

ENTRY - - Address /01 08/ 
ER - - See PROGER 
ERROR - - See PROGER 

LEVEL 2 - - See QJH 160 
LEVEL 5 - - See 2560,2501,1442 Atch FEMDM* 
LH 8-25 C5 

A 
ACBIN - - See BINPH 
ACDP 60 - - See QVW010 
ACELG - - See DLPROG 

AVAIL - - See QJH 070 
AVL B-35 D8 
AXCC - - See I PHASE 

ERROR 1 B-59 A3 
EXECT B-7 B3 
EXCEPT B-15 A2 

LMVO 8-41 B4 
LOGAR - - Log area in storage 
LOGHND 8-9 A2 

ACHKS - - Address of check sum AXCC 1 - - See I PHASE EXCO B-15 B2 LOOPST 8-29 B4 
ACLFL 1 - - See QYH 020 AXL - - See BUFFER EXCI B-15 B2 LPACK B-45 A7 
ACLFL 2 - - See QRH 010 AXL2 - - See BUFFER LPTR B-27 B5 
ACLFL 3 - - See QYK 020 
ACNORM - - See NORMPH 
ACT 0 B-49 B2 
ACT 2 B-49 B3 
ACT 3 B-49 C4 
ACT 4 B-49 B5 
ACT 6 B-49 B6 
ADCH B-37 B2 
ADDRSW - - Address 0014 
ADP B-33 B4 
ADR - - Constant in storage 
ADRESS - - Constant in storage 
AD2FO B-37 D4 
AEND 01 - - See QYH 030 
AEND 20 - - See QRH 060 
AEND 42 - - See QYK 040 
AENTRY - - See ENTRY 
AFIL 1 - - See QMH 020 
AFIL 2 - - See RETPL 1 
AHAR B-25 C2 
AHARP 2 B-25 D3 
AINTB - - See RPQINB 
AINTE - - See QWH 020 
AINTP - - See QYP 060 
AINTRD - - See QHN 070 
AINTX - - Constant in storage 
AINT 0 - - See RPQIN 0 
AINT 7 - - See QPH 020 
AINT B - - See QMH 030 
AIOCR 1 - - See QPH 030 
AIPH - - See IP 
AlPHAS - - See I PHASE 
AIPHS - - See IP 
AIRPT - - See INTRPT 
AIST - - See 1ST 
AKEY - - See TOTCHK 
ALENG - - Text length field 
ALGHD - - See LOGHND 
A LOAD - - Load address (Col 7) 
ALOG - - Address /Cl EO/ 
ALTER B-13 D4 
AMACS - - See QHK 010 
ANDIF 0 B-43 C7 
ANDIOF 8-41 B6 
AND 42 8-23 C3 
ANOTOP - - See QJH 100 
AOVERR - - Address /0054/ 
AP 8-33 B5 
APCH 20 - - See QRH 041 
APCH 42 - - See QYP 070 
APL 1 - - See RETPL 1 

B 

C 

D 

BAS B-25 C4 
BASP 2 B-25 C4 
BEGIN B- 7 B3 
BINPH - - See 2560,2501,1442 Atch FEMDM* 
8RADR - - Constant in storage 
BRTOL 1 - - Bronc h tabl e in storage 
BUFFER - - 16 bytes in storage 
BUSCHK B-35 B6 
BZOP B-45 A6 

CCDE - - Constant in storage 
CCLOOP B-15 {)2 
CCODE - - Address /001 0/ 
CCOVFL B-33 89 
CCSET 8-39 D3 
CCTA8 - - CC translation table 
CD - - See CCDE 
CDFAST - - See 2560,2501,1442 Atch FEMDM* 
CH 8-25 C7 
CHSTAT - - Address /0011/ 
CHKSUM - - Hash total field 
CIO 8-35 A6 
CIOI - - See CIO 
CLC 8-31 B4 
CLRLS 8- 7 A3 
CNT - - Constant in storage 
COLOG 2 8-51 A5 
COUNT - - Constant in storage 
COUNT 7 8-51 C2 
CP 8-33 A6 
Cll 8-55 B6 

DATAD 1 - - Two bytes in storage 
DATASW - - Address /0013/ 
DATERR 8-37 B6 
D8UF - - Address of auxil iary area 
DECCNT 8-39 B3 
DECODE 8-29 D3 
DEL 1 8-51 A8 
DEL 2 8-51 C8 
DEL 3 8-51 D8 
DEPINS - - See 2560,2501 ,1442 Atch FEMDM* 
DIAGT8 - - See ACT 0 
DIGSEL 8-29 A6 
DIVCHK 8-39 B2 
DLPROG - - See QJH 220 
DLPR 2 - - See APL 1 -
DLPR 9 8-51 82 
DLPR 11 - - See QRH 100 
DLPR 14 8-51 83 

FCP B-33 C9 
FETCH B-17 82 
FILL 8-29 A4 
FRD 8-37 E5 
FRDI - - See FRD 

GET8YT B-37 C5 

HPR B-15 C2 
HPRI - - See HPR 

IAR - - See MPIAR 
INTRPT B-17 A2 
INT 6 B-17 D5 
INT 15 B-17 D5 
INVOP B-15 A7 
INVOPI - - See INVOP 
INVRG B-25 B9 
INVRG 1 - - See INVRG 
INVX B-23 B8 
10TRB - - Branch table in storage 
IP B-19 B3 
IPACKI - - See IPPACK 
IPASR B-25 A9 
IPBASR B-23 A3 
IPBC B-23 A7 
IPBCR B-23 A5 
IPCLI B-31 B6 
IPDCll - - See IPZCAS 
IPDIAG B-49 A4 
IPDIAI - - See IPDIAG 
IPHASE - - See QJH 020 
IPMDI - - See I PMPDP 
IPMPDP B-37 A3 
IPMVO B-41 A3 
IPMVOI - - See IPMVO 
IPPACK B-45 A4 
IPRX B-25 A5 
IPSI B-35 A4 
IPSPSI - - See IPSPSW 
IPSPSW B-47 A2 
IPSS 8-27 A3 
IPSSI - - See I PSS 
IPT - - Address/0060/ 
IPTM B-31 82 
IPUNPI - - See IPUNPK 
IPUNPK 8-43 A3 
IPZCAS 8-33 A3 
IRECAL - - Constant in storage 
1ST - - Sense table in storage 

LUNPK 8-43 C5 
LVLADR - - See QMH 050 STCL Atch FEMDM* 

MACIAR - - Two bytes in storage 
MANRT B-13 A2 
MIAR - - Constant in storage 
MODESW - - Address /0012/ 
MOVELP 8-37 B5 
MPIAR - - Constant in storage 
MPLP 8-37 D4 
MV 8-33 B6 
MV8451 8-41 D3 
MVC 8-27 A8 
MVI 8-35 C3 
MVLP B-39 A3 
MVN 8-27 C2 
MVN2T6 B-33 C8 
MVZ 8-27 C3 

NEWADR B-39 B4 
NEW1 8-51 B2 
NEW 2 8-51 C2 
NEW3 - - See QJH 230 
NI 8-35 B2 
NOLACH - - See 2560,2501 ,1442 Atch FEMDM* 
NORMPH - - See 2560,2501,1442 Atch FEMDM* 
NORUN - - Address /0011/ 
NOSIGN 8-37 C5 
NOSPER B-37 A5 
NOTOP - - See QJH 100 
NS B-39 D3 

01 8-35 C4 
OPTS S-19 C2 
OR 14 B-29 C7 
OUT 8-29 D5 
OUT 7 - - See QJH 150 
OFLOW - - See 2560,2501,1442 Atch FEMDM* 
OVRUN - - ,See 2560,2501 ,1442 Atch FEMDM* 

PACK 1 B-45 A5 
PL2TA8 - - Branch table in storage 
PL2TB2 - - Branch table in storage 
PL3 - - See QSH 020 
PL4 - - See QUH 030 
PL6 - - See QMH 050 
PLlTRB - - Branch table in storage 
PLRST - - See 2560,2501,1442 Atch FEMDM* 
PRGCHK B-15 A6 
PRGCL 1 - - See QJH 180 
PRGERR - - See PROGER 

APRCHK - - See PRGCHK 
AREAD - - See RDAREA 
ARECAL - - See IRECAL 
ARESET - - See CLRLS 

DP 8-39 A3 
DPI - - See DP 
DPLOOP 8-39 D3 
DSPM 8-33 A8 

KD2 8-51 B2 
KEY 1 - - Two bytes in storage 
KEY 2 - - Two bytes in storage 

PROGER - - See QJH 040 
PRSEL 1 - - See DLPR 2 
PRTRAP B-11 B2 

ARPQL 2 - - See RPQL 2 
ASCAN - - See QSH 040 
ASENS - - Constant in storage 
ASPCER - - See SPECER 
ASPSW - - See SPSW 1 
ASR 8-25 B5 
ATYPE - - Card type (Col 3) 

E 

DSZ 8-33 A8 
DVFLW 8-33 A9 

ED 8-29 A3 
ENDCD 8-59 B6 
ENDEDT 8-29 D5 
ENDTST 8-37 D5 

L - - Constant in storage 
L2 - - Constant in storage 
LACHAR - - See 2560,2501,1442 Atch FEMDM* 
LBIZON 8-43 B5 
LGEND - - Address /C27F/ 
LEVEL 0 - - See QJH 060 
LEVEL 1 - - See QJH 140 

QHK 01 0 - - Constant in storage 
QHN 020 - - Two bytes in storage 
QHN 050 - - Constant in storage 
QHN 070 - - One byte in storage 
QHSA - - 128 bytes in storage 
QHS 000 - - See LEVEL 5 start address 
QHS 01 0 - - See DATAD 1 

* See Preface for appropriate Form Number 

Diagram 8-1. Label Reference List (Part 1 of 2) (03925) 2020.i: 50,000 FEMDM Vol 1 (2/69) 



SY33-1024-0 
FES: SS33-1003 

Label 

QHS 020 
QHS 030 
QHS 040 
QHS 050 

A QHS 060 
QHS 070 
QJHA 
QJH 01 0 
QJH 020 
QJH 030 
QJH 040 
QJH 050 
QJH 060 
QJH 070 
QJH 080 
QJH 090 
QJH 100 
QJH 110 
QJH 120 
QJH 130 
QJH 140 
QJH 150 
QJH 160 
OJH 180 
QJH 190 
QJH 200 
QJH 220 
QJH 230 
QJH 240 
QJH 250 
QJH 260 
QJH 270 
QJH 280 
QJH 290 
OJH 300 
QJH 310 

C QJH 320 
QJH 330 
QJH 340 
QJH 350 
QJH 360 
QJH 370 
QMH 020 
QMH 030 
QMH 050 
QPH 020 
QPH 030 
QRH 01 0 
QRH 041 
QRH 060 
QRH 100 
QSH 020 
QSH 030 

o 
QSH 040 
QUH 020 
QUH 030 
QVW 010 
QWH 020 
QWH 030 
QYH 020 
QYH 030 
QYK 020 
QYK 040 
QYP 060 
QYP 070 

RCOLBN 
RDAREA 
RDCHK 
READ 
READ 1 

2 3 

Reference 
Remarks 

Diag Co-ord 

B-57 B3 
- - See SPHADX 
- - See SRREAD 
- - See SIOC FETMDM* 
- - See SIOC FETMDM* 
- - Two bytes in storage 
- - See OPTB 

B-19 A3 
B-19 B3 
B-15 D6 
B-15 D6 
B-15 A4 
B-21 A2 
B-35 A8 
B-35 E6 
B-35 D6 
B-35 D5 
B-47 B2 
- - See TYPI 

B-55 C4 
B-55 A4 
B-11 C4 
B-11 A2 
B-51 A8 
B-51 A8 
B-51 B8 
B-51 A3 
B-51 C2 
- - Address /C 102/ 
- - Translate table in storage 
- - Address /C12C/ 
- - Address /C13E/ 
- - Address /C118/ 
- - Two bytes in storage 
- - Two bytes in storage 

B-51 A4 
B-51 A5 
B-51 A6 
B-51 A6 
- - Address /C122/ 
- - Two bytes in storage 
- - Two bytes in storage 

B-55 B2 
- - See STCL FEMDM* 
- - See STC L FEMDM* 
- - See 10C FEMDM* 
- - See 10C FEMDM* 
- - See 2560,2501 ,1442 Atch FEMDM* 

B-11 B3 
B-11 B4 
B-51 B3 
- - See 1403 Atch FEMDM* 
- - See 1403 Atch FEMDM* 
- - See 1403 Atch FEMDM* 

B-55 C6 
- - See BSCA FEMDM* 

B-11 B2 
- - See 2152 Atch FEMDM* 

B-11 B5 
- - See 2560,2501 ,1442 Atch FEMDM* 

B-11 B4 
- - See 2560,2501,1442 Atch FEMDM* 

B-11 B5 
- - See 2560,2501 ,1442 Atch FEMDM* 

B-11 B3 

- - See 2560,2501 ,1442 Atch FEMDM* 
- - Address /OOAO/ 
- - See 2560,2501,1442 Atch FEMDM* 

B-59 B3 
B-59 C2 

* See Preface for appropriate Form Number 

Label 

REPEAT 
RESCNT 
RETPL 1 
RETPL 2 
RETPL 7 
RPQINB 
RPQIN 0 
RPQL 2 
RREAD 1 
RSET 
RXTB 

SCAN 
SCAN 1 
SCHEQ 1 
SCNDGT 
SDSAC 
SENSE 
SENS 3 
SETCC 
SETPT 
SETSGN 
SGN 
SHSR 
SIGN 
SIGNQ 
SIGNR 
SIGNST 
SLM 444 
SNSREQ 
SP 
SPCERR 
SPECER 
SPES 
SPHADD 
SPHADX 
SPHAD 4 
SPHAD 6 
SPSW 
SPSW 1 
SRREAD 
SSTB 
START 
STH 
STOP 
STOP 1 
STORE 
STPSW 
STRGR 
SUBR 
SUBR 1 
SUBR 3 

TABLE 
TESTFL 
TEXCPT 
TIOB 
TIOBI 
TMODE 
TOADR 
TOTCHK 
TR 
TSTDGT 
TSTZON 
TXTCD 
TYPI 

UNPK 1 
UNPK 2 
UNPK 3 

Diagram B-1. Label Reference List (Part 2 of 2) (03925) 2020? 50,000 FEMDM Vol 1 (3/70) 

4 5 6 7 8 9 

Reference 
Remarks 

Diag Co-ord 
Label 

Reference 
Remarks 

Diag Co-ord 

- - See QJH 010 WAIT B-35 B8 

- - See SIOC FETMDM* WORKIN - - See QJH 090 
- - See QJH 130 WRKLP B-59 C2 
- - See QJH 150 
- - See QHS 020 XCC - - See EXCEPT 
- - Reserved for RPQ XCCA - - See I PHASE 
- - Reserved for RPQ XCCB - - See I PHASE 

B-11 B6 XCCBA B-41 C6 
- - See 2560,2501,1442 Atch FEMDM* XCCBAA - - See XCCC 

B-9 A5 XCCC - - See IPHASE 
- - Op code table in storage XCCD - - See I PHASE 

XCCI - - See EXCEPT 
B-17 A3 XIO B-35 A6 
B-17 B3 XIOI - - See XIO 
B-57 B4 
B-29 A7 YENTR - - See QSH 030 
B-33 C3 
B-17 D2 ZAP B-33 A7 
B-11 A2 

- - See QJH 080 
B-59 D2 
B-37 E5 
B-39 D4 
B-25 C3 
- - Constant in storage 
- - Constant in storage 
- - Constant in storage 

B-29 A8 
B-41 A4 

- - See 2560,2501 ,1442 Atch FEMDM* 
B-33 A5 
B-37 D3 
- - See QJH 030 
- - See SPECER 

- - Constant in storage 

- - Constant in storage 

- - Constant in storage 

- - Constant in storage 

- - See QJH 110 
B-47 C2 

- - Constant in storage 
- - SS and Slop code table 

B-29 A4 
B-25 C6 

- - See QJH 050 
B-59 C6 
B-29 B4 
B-17 A5 
B-29 C8 
- - See QJH 200 

- - See QJH 190 
B-51 C8 

- - CC and op code table 

- - See 2560,2501,1442 Atch FEMDM* 
B-59 A6 
B-35 B6 
- - See TlOB 

B-13 D3 
- - Address /01 78/ 
- - Two bytes in storage 

B-27 A5 
B-29 B7 
B-7 C3 
B-59 B5 
- - Constant in storage 

B-43 B7 
B-43 C7 
B-43 D7 
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MANRT 

See Diagram B-13 
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Yes 
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Diagram B-3. Overall Flowchart (03926) 
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Reset key 
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Yes 

Load 

No 

No 
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SY33-1024-0 
fES: SS33-1003 

/OOXY/ 
I 

A 

C 

2 3 

~ 

0 I 2 3 4 5 

0 
GPR 0 Specia I Engineering GPR I 
/0000/ /1000/ 

RPQ DAO * 

GPR4 Address of GPR5 
I /4000/ 1403/2203 /5000/ 

QSH 010 * 

Address of Storage 
2 GPR 8 Control GPR9 

QMHOIO * 

Address to Common 
3 GPR C I-Phase GPR D 

QJH 020 

4 

Interference Special Overrun Indicator 
5 Number Engineering for Card Read 

6 SIOC 2501 
2520 1403 

Read Read 
2560 2203 BSCA 
Read Print 

Interrupt Priority Table 

7 
Special r 2152 2152 
Engi- Read 

Inquiry 
neering Write 

1st Halfword 
8 of Instruction 

Instruction Current PSW 

Op-Code 
Reca II-Address 0-15 

General Purpose Registers I through 7 must not be used by customer. 

4 • 5 • 6 

6 7 8 9 A I B C 0 E F 

Address of 2501 
QYH 010 GPR2 Address of 2520/2560 GPR3 Address of 1442 
I f not attae hed /2000/ /3000/ 
/0088/ QRH 020 * QYK 010 * 

Address of B SCA GPR6 Address Serial I/O GPR7 Address of I/O 
/6000/ Channel /7000/ Channel 

QUH 010 QXH 010 * QPH 010 * 

Address to Common Address to Common 
I-Phase GPRA I-Phase GPRB Special Engineering 

QJH 020 QJH 030 * RPQ DAB * 

Address to Common Test Overlap Mode 
I-Phase GPR E Address of 2152 GPR F TIOB 

QJH 020 QWH 010 * 
/COSA/ 

10C Work Area 

Print Head Select 
2520 

Carriage Control 
2501 

Auxiliary Last Card Auxiliary Last Card Detailed Log 
Parameter 

Indicator 
Field 

Indicator ~Nitch 

Interrupt Priority Table 
Speci~1 

2560 1442 
2560 

2560 I/O Storage 

Punch Punch 
Card 

Punch Enginrring Channel Control 
Print 

''''~''r "0'''1 I~ "" IFF/ /FO/ Field 
End of EBCDIC Read Buffer Equa I Compare 

length 
IPT ASCII 

Switch DA I to 2 Program Portion 
Current PSW 

Branch to address Test, if TI OB I f yes, move Branch Branch to address 16-31 
shown in pas: /OOOB/ /3080/ Address /A463/ shown in pas: /0037/ 

If 1/9 is attached symbolic address points to entry of appropriate micro-program section. For an I/O which is not attached, the contents of halfword is 008E. 

,For additional information see section "QHNA" COl Binder, Pages 13-15 

D Cycle Steal Priority Table 

Device One STCL 

Device Two RPQ 

Device Three 10C 

Device Four BSCA 

• Figure B-5. Protected Area and Control and Sense Tables (Part 1 of 2) (04782) 2020 ;=: 50,000 FEMDM Vall (3/70) 
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SY33-1024-0 
FES: SS33-1003 

c 

o 

2 

CTRL and SENS TABLES 

CTRL Bit 0 Bit 1 Bit 2 

10 - - -

11 - - -

SENS Bit 0 Bit 1 Bit 2 

10 - - -

11 - - -

12 - - -

13 

14 

15 

16 - - -

Data I ndependen t Set/Reset Condi tions 

CTRL 00-07: Reset program level 0-7 
CTRL 08-0F: Set program level 0-7 
CTRL 10: Reset lCPL reset FL 
SEN S 11: Reset load FL 
SEN S 11 and channel mask or system reset: 

Reset channel end FL 
SENS 16 or not process: reset program check FL's 

3 

Bit 3 Bit 4 

- -

- -

Bit 3 Bit 4 

- -

- -

- -

- -

• Figure B-5. Protected Area and Control and Sense Tables (Part 2 of 2) 

• .. ... 

Bit 5 Bit 6 Bit 7 Bit 8 

- - - -

- - - -

Bit 5 Bit 6 Bit 7 Bit 8 

- - - -

- - - Stop key 
FL 

- - - Load key 
FL 

2 Dota switches (byte) 

I I 
I I 

4 Customer address switches 

I I 
4 dE select sWit~hes 

Halfword 
- - - boundary 

check 

(03927) 2020 ~ 50, 000 FEMDM Vol 1 (3/70) 

5 ... 6 7 8 9 

Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15 

Devaddr 
Set/reset Carry 15 inter- CCO FL CCI FL CC2 FL CC3 FL 

rupt FL 
bit 9 FL 

Det log 
Set/reset 

Set Not set/ USASCII 
Channel 

request 
bit 9 channel not reset - FL 

Mosk 
FL end bits 14-15 FL 

Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15 

- - Carry 
CCO FL CCI FL CC2 FL CC3 FL fL 

Address 
Missing 

Any Instruction 
Stop 

power - interrupt - -
phase step 

Register 
Any 

Any I/O CE key 
Register 

Devaddr Time-

alter 
unbuffered 

busy 
switch 

display 
15 inter- sharing 

I/O busy off rupt sw off 

Upper Stor Lower stor Decimal Det log 
address address data request 
check check check FL 



System Reset 

When the system reset key is pressed, a trap request in 
program level 7 occurs with the difference that the start 
address of the level 7 routine is not taken from the IAR of 
level 7. The absolute instruction address /C002/ is forced 
by hardware. 

If a process check has occurred, the system reset routine 
starts with testing, the logout area is saved, and the process 
check counter is increased by one. 

The second step is to clear the complete local store. The 
IAR's (register 7 of every program level) are set to the 
starting addresses of the different program level routines; 
all other registers, except those used by the system reset 
routine itself, are cleared to zero. 

Then the low-order core storage area containing indicators 
and the interrupt priority table, as well as the first halfword 
of the current PSW (location /84/), are reset to zero. 

The last step in program level 7 is to reset the ICPL latch 
and the program check latches; program level 7 is reset and 
the machine comes to the stop in PLO. 

Load 

With the exception that the 'load' latch is also set, depression 
of the load key causes the same action as that produced by 
the system reset key. The 'load' latch is tested when the 
system reset routine enters program level O. If the 'load' 
latch is off, the CPU stops. If it is on, the CPU reads a card 
and branches to the first position of the read area. This is 
done by providing the appropriate parameters for the card 

read I/O microprogram and loading the macro IAR with the 
data from the address switches. 

Stop, I nstruction Step, and Address Stop 

When the stop key is pressed, the 'stop' latch is turned on. 
INSTRUCTION STEP and ADDRESS STOP are positions 
of the mode switch. These three conditions are tested by 
SENS /11/ at the beginning of an I-cycle (no run conditions). 
In the case of stop-latch-on or instruction-step-mode the 
machine comes to an unconditional stop. In the case of 
address-stop-mode or the instruction address not matching 
with the position of the address switches, the CPU proceeds 
with the next instruction. Only one 'halt' instruction exists 
in the microprogram. 

Register Display and Alter 

The test for 'register display' or 'alter' is located behind the 
'halt' instruction. The display and alter function is per
formed according to the rules of the Model 20 console 
specifications. The address of the halfword to be displayed 
or altered is derived from the register number selected by 
data switch 1 : 

RegNo 

0-3 
4-7 
8-F 

Displayed 

0080-0087 
ZEROES 
4n 

n = Register number 

Altered 

0080-0087 
NOTHING 
4n 

Diagram 6-6. Microprogram Details: System Reset, Load, Stop, I nstruction Step, Address Step, and Register Display and Alter (03928) 2020;;;;' 50,000 FEMDM Vol 1 (2/69) 



Reg 5 I 
0 

A 

B 

C 

D 

2 

!LR) = Op Zone 

2822 ~ 7 ~ 
78 

Decrease reg nr by 1 
in lR-instruction 

Diagram B-7. Clear Local Store (03929) 

Res 
3 

15 

3 

into reg 6. LR-instr 
into reg 5 

BEGIN 

/0000/ into reg 4 

EXECT 

Store LR-instruction 

Yes 

LOGHND 
Diag B-9 

No 

2020 2: 50,000 FEMDM Vall (2/69) 

4 'f' 5 6 7 8 9 

Program level 7 is 
set by pressed 
system reset key 

( 



A 

B 

C 

D 

E 

2 

CPU LOG HANDLI NG 

Diag 8-7 

Yes 

Fetch missing phase 
halfword and place in 
reg 2 

No 

Example: 
I Shift with AH 
I 0001 0001 
I 0-,-,00,-,-,-1 ---,0-,,-00;:..c1 

0010 0010 

3 

Store missing phase 
halfword from reg 2 in 
core position address 
defined in reg 5 

* See Preface for appropriate FEMDM Form Number 

Diagram 8-9. CPU Log Handling (0393O) 2020 2: 50,000 FEMDM Vol I (2/69) 

4 5 

Reset I/o and other conditions 

RSET 

Load /40/ into reg 3 
address of work area 
and i ndi cators 

Clear indicator area and 
interrupt priority table. 
Reset U5ASCII/E8CDIC 
zone 

Load address /84/ of 
current PSW into reg 3 
and reset bits 0-15 

Reset with SENS 16, 
prog'am chec k, and 
ICPL latch 

QSH 030 
YENTR 

r-----------,---r------- -------, 
If UCS feature attached : UCS print buffer : 
If not go to RETPL 7 I I reset routine I 

L-----'~ __________ ~ lD~~5:~::I:::EM"~~ 

RETPL 7 
Diag 8-57 

No 

6 

Load display /FF / 
of deck hash total 

STOP I 
Diag 8-59 

... 7 8 9 



A 

C 

D 

2 

Program level 2 

QJH 160 
(LEVEL 2) 
SENSE 3 

Sense /04/ type of 
request in reg 4 and 
sense /03/ 

Yes 

No 

Note: Service phases have the 
following priority: 

2560 card pr i nt 
2520 punch 

2560/1442 punch 
2501 end 

2560/2520 end 
1442 end 
2152 request 

3 

QRH 041 

* See Preface for appropriate FEMDM Form Number 

Diagram B-11. Program Level 2 Common Trap Routine (03931) 

4 

QYH 030 

2501 end request 

QJH 150 
(RETPL 2) 

/' '" 

5 6 

QYK 040 RPQ L2 

/' '- Yes < PL 2 still up > ______________________________ --1 

'- /' 
'- ./ 

to next lower active 

program level 

2020 '" 50,000 FEMDM Vol 1 (2/69) 
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A 

8 

c 

D 

E 

2 

Diag 8-15 

Fetch PSW 1 st byte and 
place in reg o. Fetch 
PSW 2nd byte and place 
in reg 1 

Diagram 8-13. Manual Routine 

7 

(03932) 

G 

SPSW 
Diag 8-47 

3 

Increase address 
in reg 1 by /80/ 

Generate invalid 

storage address in reg 1 

Display 

Load contents of 
selected GPR into reg 3 

H 

STOP 
Diag 8-15 

2020 '" 50,000 FEMDM Vall (2/69) 

4 5 6 "1 .. 8 9 

Alter 

ALTER 



Programming Error Handling 

Seven program error conditions e}ust for the Model 20. 
Each condition is identified by a code displayed in the 
I-register on the console: 

Error Condition 

1. Invalid Op Code 
2. Address Lower than 144 
3. Address Exceeds Storage 
4. Specification Check 
5. Decimal Data Check 
6. Binary Overflow 
7. Decimal Divide Check 

Display 

1 
4 
5 
6 
7 
8 
B 

Error Conditions 2 through 5 are detected by hardware, 
while conditions 1, 6, and 7 are detected by microprogram. 
If the microprogram detects a program error, it loads the 
appropriate display code into the left-hand byte of LS 
register a and branches to the exception routine, which 
stores the PSW and performs the stop. The difference from 
the normal stop is that in an error stop the IAR (6) is 
loaded with the I-recall address (address of the instruction 
in which the error occurred). In a normal stop, the IAR (6) 
contains the address of the next sequential instruction. 

A hardware-detected program error causes a trap in pro
gram level 2. Which of the four possible error conditions 
exists is determined by SENS /16/. This information is 
transferred to level 0, where the appropriate display code 
is set. The rest of the action is the same as for the micro
program-detected program error. 

Stop Conditions and Related Displays 

Normal Stops P I 

SYSTEM RESET 

HPR - INSTRUCTION 

STOP KEY 0 

ADDRESS STOP 0 

INSTRUCTION STEP 

REGISTER ALTER No of 
selected 

REGISTER DISPLAY reg 

Program Error Stops 

INVALID OPCODE 1 

ADDRESS LOWER 144 4 

ADDR EXCEEDS STOR 5 

SPECIFICATION CHECK 0 6 

DEC DATA CHECK 7 

BIN OVERFLOW 8 

DEC DIVIDE CHECK B 

Diagram 8-14. Stop Details (03933) 2020 ~ 50.000 FEMDM Vol 1 (2/69) 

U L E S T R 

0 0 0 0 0 0 

9 9 HALT Identifier (Dl-Bl) 

-

Machine Instruction 
Instruction Address 

OpCode 

0 0 Register Data 

Machine Instruction Instruction Address 
Op Code 

[03849] 



A 

8 

C 

D 

2 

EXCEPTION ROUTINE 

Diag B-35 

Diag B-19 

EXC 0 

Clear left byte of reg 0 
to provide I-register 

for display 

EXC 1 

HPR 

Instruction counter 

into reg 3. Op code 
into reg 0 

Store 1st halfword of 
instruction in positions 
/80/ and /81/ (GPR 0) 

Current 

PSW 

Diagram B-15. Exception Routine and Programming Errors 

3 

(03934) 

4 

Diag B-13 and B-21 

H 

Diag B-19 

2020"" 50,000 FEMDM Vall (2/69) 

QJH 050 
(STOP) 

No 

HALT 

Yes 

5 

INTRPT 
Diag B-17 

Register 3 and register Reg 3 Reg 0 
o are used for display r--"----..~ 

,--p_u_rp_os_e_s -,-___ ..L. ___ U [s II [R [p D [lJ I LJ 
Custorner register 

for display 

No 

MANRT 
Diag B-13 

Yes 
>";"':''--1 Restore channe I end latch 

To print buffer scan 

routine QSH 040 

6 

PROGRAMMING ERRORS 

Programming errors 

PRGCHK 

No 

QJH 030 
(SPECER) 

Yes 

Set reg 0 to display 6 
(I-rag ~ 6) 

QJH 040 
(PROGER) 

7 

No 

Invalid Op Code 
Diag 8- 19 and B-49 

Diog B-33 and B-49 

8 

Diag 8-25,8-23 
8-37, and 8-39 

9 



2 3 4 

TEST AND STORE HARDWARE INTERRUPT CONDITIONS SCAN INTERRUPT PRI ORITY TABLE 

A 

B 

C 

D 

DiagB-15 

Insert interrupt 
condition into core 
pos i t i on addressed by 
reg 1 

Diagram B-17. Interrupt Handl ing (03935) 2020 2: 50,000 FEMDM Vol 1 (2/6~) 

QJH 020 
( I-PHASE) 
Diag B-19 

5 6 7 8 9 

STORE OLD PSW AND BRANCH TO SPECIAL I/O ROUTINE 

~n~h indirect,- =jl 
I accordi ng to Da, to I 

~cial E-phase of ~ 
aSSO:i~ U~it 

DA Label 
0 - RPQINO 
1 - SPSW 
2 - SPSW 
3 - SPSW 
4 - SPSW 
5 - SPSW 

INT6 6 Reset DA6 interrupt latd, • WSW 
7 - QPH 020 
8 - QMH 030 
9 Invalid DA - SPSW 

10 Invalid DA - SPSW 
11 - RPQINB 
12 Invalid DA - SPSW 
13 Invalid DA - SPSW 
14 - QWH 020 

INT15 15 Reset DA15 interrupt latch .-SPSW 

SPSW see QJH 110 Diag B-47 



A 

B 

c 

D 

E 

2 3 

Diag 8-17, B-23, B-25, 8-27, 8-29, 8-31, 8-33, 
B-35, 8-37, 8-39, 8-41, B-43 , 8-45, 8-47, and B-49 

~------------~vr----------------J 

E 

Diag B-15, 8-23, and 8-47 

OPT8 Op Code Mnemonic 

/07/ BCR ..... 
/00/ BASR ~ 
/1A/ AR ~ 

/11l! SR 1-

/40/ STH ~ 

/47/ BC ~ 

/48/ LH '; 
/49/ CH j 

/4A/ AH 1 

/48/ SH -, 
/40/ BAS _c, 

/81/ SPSW ' 
/83/ -D-I--AG-I>J 
/91/ TM 'i 
/92/ MVI -j 

/94/ NI '1 
/95/ CLI t 

/96/ Oi i 
/99/ ~ 

/9A/ TI08 

Entry from I/O routines 

QJH 010 
(REPEAT) 

Load machine NSI 
into reg 6 

Yes 

IP 

Save machine NSI from 
reg 6 ta I-recall posi tion 

"Diagram Op Code 

8-23 /98/ 
B-23 /00/ 
8-25 /01/ 
B-25 /02/ 
B-25 /03/ 
B-23 /05/ 
B-25 /DC/ 
B-25 /DE/ 
B-25 /F1/ 
B-25 /F2/ 
B-25 /F3/ 
B-47 /F8/ 
8-49 /F9/ 
B-31 /FA/ 
8-35 /F8/ 
8-35 /FC/ 
8-31 /FD/ 
B-35 
8-35 

4 

No 

5 

(Address Stop_ Mode, Missing Phase, 

Instruction Step Mode, or any I/O Interrupt) 

If address check, 
branch to trap 2 

Mnemonic Diagram 

CIO 1 8-35 
XIO 'f 8-27 
MVN (. 8-27 
MVC ( 8-27 
MVZ, 8-27 
CLC 

" 
8-31 

TR , 8-27 
ED , 8-27 
MVO c B-41 
PACK '- 8-45 
UNPK I, 8-43 
ZAP '. B-33 
CP " B-33 
AP , 8-33 
SP " B-33 
MP -, 8-37 
DP , 8-37 

B-35 all other codes are invalid op 8-15 
(off-page 
connector A) 

Diagram 8-19. Common I-Phase for all Instructions (03936) 2020 ~ 50,000 FEMDM Vol 1 (2/69) 

EXCEPT 
Diag 8-15 

6 7 8 9 



A 

8 

c 

D 

E 

QJH 060 
(LEVEL 0) 

2 

XIO 
Diag 8-35 

Diagram B-21. Laad Routine (03937) 

QJH 050 
(STOP) 

Diag 8-15 

3 

2020 '" 50,000 FEMDM Vol 1 (2/69) 
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Branch and Store (BASR), Branch, RR Format 

00 I Rl i R2 I 
o 78 111215 

• Objective: the rightmost 16 bits of the PSW (the updated 
instruction address) are stored as link information in the 
GPR specified by RI. Subsequently, the instruction 
address is replaced by the branch address. 

• RI is the address of a GPR into which the NSI address 
is stored. 

• R2 is the address of a GPR which contains the branch 
address. 

The branch address is determined before the link information 
is stored. 

When the R2 field contains zero, the link information is 
stored without branching. 

Branch On Condition (BeR), Branch, RR Format 

I 07 I Ml i R21 
o 78 1112 15 

• Objective: the updated instruction address is replaced 
by the branch address if the state of the condition code 
is as specified by MI; otherwise, normal instruction 
sequencing proceeds with the updated instruction address 
(0000 0111). 

• MI is a four-bit field, used as a mask. 

• R2 is the address of a GPR which contains the branch 
address. 

The Ml field is used as a four-bit mask. The four bits of the 
mask correspond, left to right, with the four condition 
codes shown in the following: 

Condition Code Instruction Bits 

0 0 8 
0 1 9 
1 0 10 
1 1 11 

The branch is successful (that is, occurs) whenever the con
dition code has a corresponding mask bit of one. 

When all four mask bits are ones, the branch is uncondi
tional. When all four mask bits are zero or when the R2 
field contains zero, the branch instruction is eqUivalent to 
a no operation. 

Branch On Condition (BC), Branch, RX Format 

02 

o 78 11121516 1920 31 

• The updated instruction address (NSI address) is replaced 
by the branch address if the state of the condition code 
is as specified by Ml; otherwise, normal instruction 
sequencing proceeds with the NSI address. 

• MI is a four-bit field used as a mask. 

• The /0/ four-bit field is not used and must be /0/ (0000). 

• 82 and D2 are the direct or effective main storage address 
which is used as a branch address. 

The Ml field is used as a four-bit mask. The four bits of 
the mask correspond, left to right, with the four condition 
codes, 0, 1,2,3, as shown in the following table: 

Condition Code Instruction Bits 

0 0 8 
0 1 9 
I 0 10 
1 1 11 

The branch is successful whenever the condition code has 
a corresponding mask bit of one. 

When all four mask bits are ones, the branch is uncondi~ 
tional. When all four mask bits are zero, the branch instruc
tion is equivalent to a no operation. 

Diagram B-22. Programming Instruction: BASR, BCR, and BC,.Branch, RR Format (03938) 2020;> 50,000 FEMDM Vol 1 (2/69) 



A 

B 

C 

D 

E 

2 

I-Phase and E-Phase for BASR 

Reg 0 I 
0 

Reg I I 
0 

Op Code 

7007 707 I !N .. I 
78 15 

Operand Addresses 

LOOL I RI I 
78 

Operand 2 address 
= 0 (no branch) 

INVRG 

Diag B-25 

R2 I 
15 

3 

BASR 
(from Di ag B-19) 

IPBASR 

Split 2nd byte; oprd I 
address into reg 5 and 
oprd 2 address into reg 4 

Operand I address 
into reg 2 and shift 
left by 2 bits 

Yes 

AND 42 

No 

from reg 3 for mac h i ne 
NSI into reg 6 

QJH 020 
(I-PHASE) 
Diag B-19 

... 4 ... 
,I-Phase and E-Phase for BCR 

Op Code 

Reg 0 LOOL LOL I L7L 
0 78 15 

Operand Add resses 

Reg I LOOL MI R2 

0 78 15 

Diagram B-23. BASR, BCR, and BC I-Phase and E-Phase (03939) 2020 '" 50,000 FEMDM Vol 1 (2/69) 

5 

BCR 
(from Diag B-19) 

IPBCR 

Spl it 2nd byte; 
MI into reg 3 and 
R2 into reg 2 

Yes 

Yes 

... 

INVRG 
Diag B-25 

IP 
Diag B-19 

6 ... 7 

I-Phase and E-Phase for BC 

Op Code 

Reg 0 I LOOZ I Z4L I L7L 
0 78 15 

Operand Addresses 

Reg I I LOOL MI X 
0 78 15 

... 8 

BC 
(from Diag B-19) 

IPBC 

Split 2nd byte; 
MI into reg 3 and 
X into reg 2 

Load condition cade and 
AND with mask in reg 3 

Spl it 2nd halfword; 
B2 into reg 0 and 
D2 into reg 1 

Yes 

No 

M 

QJH 040 
(PROGER) 
Diag B-15 

9 



Add Halfword (AH), Fixed-Point, RX Format 

4A I Rl I 0 I 82 I 02 

o 7B 11121516 1920 31 

• The second operand is added to the first operand. 

• The sum is placed in the first operand location. 

• Rl is the address of a GPR which contains operand 1. 

• The /0/ four-bit field is not used and must be /0/ (0000). 

• B2 and D2 are the direct or effectilre main storage 
address and must be even (boundary). 

Operands and sums are treated as IS-bit integers with signs. 
The operation is performed by adding all 16 bits of both 
operands. If the carries out of the sign bit position and the 
high-order numeric bit position agree, the sum is satisfactory. 
If they disagree, an overflow has occurred. The sign bit is 
not changed after the overflow. A positive overflow yields 
a negative final sum and a negative overflow results in a 
positive sum. An overflow results in a binary overflow error 
condition; the CPU stops and DR-I contains an /8/ to indi
cate binary overflow. 

Subtract Halfword (SH), Fixed-Point, RX-Format 

48 I Rl I 0 I 82 I 02 

o 78 11121516 1920 31 

• The second operand is subtracted from the fIrst operand 
and the difference is placed in the first operand location. 

• Rl is the address of a GPR which contains operand 1. 

• The /0/ four-bit field is not used and must be /0/ (0000). 

• R2 and D2 are the direct or effective main storage address 
of operand 1 and must be even (boundary). 

Operands and differences are treated as IS-bit integers with 
a sign. Subtraction is performed by adding the twos com
plement of the second operand to the first operand. All 16 
bits of both operands participate as in the add instruction. 
If the carries out of the sign bit position and the high-order 
numeric bit position agree, the difference is satisfactory. 
If they disagree, an overflow has occurred, resulting in a 
binary overflow error condition; the CPU stops and DR-I 
contains an /8/ to indicate binary overflow. Subtracting a 

maximum negative number from another maximum negative 
number gives a zero result and no overflow. 

Load Halfword (LH), Fixed-Point, RX Format 

02 

o 78111215161920 31 

• The halfword second operand is placed in the first oper
and location. 

• Rl is the address of a GPR which contains the operand 1. 

• The /0/ four-bit field is not used and must be /0/ (0000). 

• B2 and D2 are the direct of effective main storage address 
of operand 2. 

If the four-bit field (12-15) is not /0/, the CPU stops with a 
/6/ in DR-I to indicate a program (specification) error. 

The operand 2 address must be even (boundary). If it is 
not even, the CPU stops. DR-I contains a /6/ to indicate a 
program (specification) error. 

Store Halfword (STH), Fixed-Point, RX Format 

02 

o 78 1112 1516 1920 31 

• Objective: store the first operand at the halfword second 
operand location. 

• Rl is the address of a GPR which contains operand 1. 

• The four-bit field is not used and must be /0/ (0000). 

• B2 and D2 are the direct or effective main storage address 
of operand 2. 

In this operation, operand 2 and not operand 1 is replaced 
(destroyed). If the four-bit field (12-15) is not /0/, the 
CPU stops with a /6/ in DR-I to indicate a program (speci
fication) error. 

Compare Halfword (CH), Fixed-Point, RX-Format 

02 

o 78 1112 1516 1920 31 

• The first operand is compared with the second operand. 

• The result of the comparison is saved in the condition 
code latches. 

• Rl is the address of a GPR which contains operand 1. 

• The /0/ four-bit field is not used and must be /0/ (0000). 

• B2 and D2 are the direct or effective main storage address 
of operand 2_ 

Comparison is algebraic. Both operands are treated as IS-bit 
integers with signs. Operands in registers or storage are not 
changed as a result of the operation. If the four-bit field 
(12-15) is not /0/, the CPU stops with a /6/ in DR-I to 
indicate a program (specification) error. 

Branch and Store (BAS), Branch, RX Format 

02 

o 78 1112 1516 1920 31 

• The rightmost 16 bits of the PSW (the updated instruction 
address) are stored as link information in the GPR speci
fied by Rl. 

• Subsequently, the instruction address is replaced by the 
branch address. 

• Rl is the address of a GPR which receives the NSI address. 

• The four-bit field is not used and must be /0/ (0000). 

• B2 and D2 are the direct or effective main storage address 
which is used as branch address. 

Add (AR), Fixed-Point, RR Format 

I lA I Rl I R2 I 
o 7 8 11 12 15 

• Objective: add the second operand to the first operand. 

• The sum is placed in the first operand location. 

• Rl is the address of a GPR which contains operand 1. 

• R2 is the address of a GPR which contains operand 2. 

Operands and sums are treated as IS-bit integers with sign. 
Addition is performed by adding all 16 bits of both operands. 
If the carry out of the sign-bit position and the high-order 
numeric bit agree, the sum is satisfactory. If they disagree, 
an overflow has occurred. A positive overflow yields a 
negative final sum, and a negative overflow results in a posi
tive sum. An overflow results in a binary overflow error 

Diagram 8-24. Programming Instruction: AH, SH, LH, STH, CH, BAS, AR and SR, Fixed-Point, RX Format (03940) 2020~50,000 FEMDM Vol 1 (2/69) 

condition. The CPU stops and DR-I contains a /8/ to indi
cate the binary overflow. 

Subtract (SR), Fixed-Point, RR Format 

lIB I Rl ! R2 I 
o 78 111215 

• Objective: subtract the second operand from the first 
operand. 

• The difference is placed in the first operand location. 

• Rl is the address of a GPR which contains operand 1. 

• R2 is the address of a GPR which contains operand 2. 

Operands and differences are treated as IS-bit integers with 
sign. Subtraction is performed by adding the twos comple
ment of the second operand to the first operand. All 16 
bits of both operands participate as in the add instruction. 
If the carry out of the sign bit position and the high-order 
numeric bit position agree, the difference is satisfactory. 
If they disagree, an overflow has occurred, resulting in a 
binary overflow error condition; the CPU stops and DR-I 
contains an /8/ to indicate a binary overflow. 
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I-Phase and E-Phase for AH, SH, LH, STH, CH, BAS 

E -Phase for AR and SR 

Op Code 

Reg 0 I LOOL I LXZ I LXL I 
0 78 15 

Operand Addresses 

Reg 1 LOa!.. RI 
0 78 

Load error code display 6 
if specified reg = 0-7, or 
display 5 if programmed 
bits 12-15 are not 0 

I !..OL I 
15 

AH/AR 

AHAR 

Add operands and store 
result into core position 
addressed by reg 2 and 
set CC 

3 

SH/SR 

SHSR 

M 

QJH 040 
(PRaGER) 
Diag B-15 

Subtract operands and 
store result into core 

position addressed by 
reg 2 and set CC 

No 

Diagram B-25. AH, SH, LH, STH, CH, BAS, AR, and SR I-Phase and E-Phase (03941) 

4 5 

AH, SH, LH, STH, CH, 
and BAS (from Diag B- 19) 

ASR 

No 
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LH 

6 

If address check, 
branch to trap 2 

branch to tra 2 

LH 

Move halfword from 
reg 4 and store into 

GPR defined by reg 2 

OJH 020 
(I-PHASE) 
Diag 8-19 

T 

1- Phase for AR and SR 

Reg a LOO/ 
a 78 

Reg I !..OO/ 
0 78 

7 

Op Code 

/X/ I /X/ 
15 

Operand Addresses 
RI I R2 I 

15 

Remove overflow bit from 
CC and reverse bits 2 and 
4 since result of SH was 
negati ve ~ Set new 
cend i ti on code 

8 

Indicating negative 
result of subtracti on 

IPASR 

9 

AR and SR 
(from Diag B-19) 

Oprd 2 addr into reg 3 
and shift left by 2. 
Oprd 1 addr into reg 2 
and shift right by 2 

No 

OJH 040 
(PRaGER) 
Diag B-15 

Diag B-23 



Move Zones (MVZI. Logical. 55 Format 

/D3/ I Bl :11 Dl D2 

o 7 8 15 16 1920 31 32 35 36 47 

• Objective: the four high-order bits of each byte in the 
second operand field (the zones) are placed in the corres
ponding bit positions of the frrst operand field. The 
four low-order bits of each byte (the numerics) remain 
unchanged in both operand fields. 

• L is the field length of both operands. 

• Bl and 01 are the main storage address of operand 1. 

• B2 and 02 are the main storage address of operand 2. 

The instruction has the SS format and, therefore, is a 
storage-to-storage move. Movement is left to right through 
each field and the same overlapping field conditions may 
arise as in the preceding move instruction. 

Transfer I/O (XIOI. Logical. 55 Format 

Dl B2 I(? D2 

o 78 1112 1516 1920 31 32 35 36 

The device address (OA) specifies the I/O device to which 
output data is to be transmitted, or from which input data 
is to be received. 

47 

The function specification (FS) specifies the input or 
output function to be performed on the I/O device addressed 
and the particular component of the addressed device 
(when required). 

The main-storage location of the first byte in the input or 
output data field is derived from the contents of the BI-0l 
fields according to the rules for direct or effective address 
generation. 

The field or record length of the input or output data in 
main storage is derived from the contents of the B2-02 
fields. 

The field length specification for input or output data 
fields in main storage is the actual number of bytes in the 
field. Whereas for variable field length processing opera
tions, the field length specification is the number of bytes 
extending beyond the first byte. 

Move Numerics (MVNI.Logical. 55 Format 

/Dl/ D2 

7 8 15161920 31 32 3536 

• Objective: the four low-order bits of each byte in the 
second operand field (the numerics) are placed in the 
low-order bit positions of the bytes in the frrst operand 
field. The four high-order bits of each byte (the zones) 
remain unchanged in both operand fields. 

• L is the field length of both operands. 

• Bl and 01 arll the main storage address of operand 1. 

• B2 and 02 are the main storage address of operand 2. 

47 

The instruction has the SS format and, therefore, is a storage
to-storage move. Movement is left to right through each 
field. The fields may overlap in any desired way. 

Translate (TRI. Logical. 55 Format 

DC I Bl i1( Dl 

o 7 a 15 16 1920 31 32 3536 47 

• Objective: the second operand address designates the 
beginning of a translate list. The binary value of each 
byte of the first operand selects a position within tl}is 
list. The contents of this position replace the selecting 
byte in the first operand. 

• L is the field length of both operands. 

• Bl and 01 are the main storage address of operand 1. 

• B2 and 02 are the main storage address of operand 2. 

The bytes of the first operand are selected one-by-one for 
translation. Each argument byte is added to the entire 
initial address, the second operand address, in the low-order 
bit positions. The sum is used as the address of the function 
byte which then replaces the original argument byte. The 
operation proceeds until the first operand field is exhausted. 
It is permissible for the list and the first operand field to 
overlap. 

Move Characters (MVCI. Logical. SS Format 

L-/D_~~ ____ ~I_Bl~il,(~ __ D_l __ ~IB_2~:t'~L __ D_2~ 
o 7 8 15 16 19 20 31 32 35 36 

• Objective: the second operand is placed in the frrst oper
and location. 

• The SS format is used for storage-to-storage move. 

• In the storage-to-storage move; the fields may overlap in 
any desired way. Movement is left to right through each 
field, one byte at a time. 

• The bytes to be moved are not changed or inspected. 
The condition code is not changed. 

• L is the field length of both operands. 

• Bl and 01 are the main storage address of operand 1. 

• B2 and 02 are the main storage address of operand 2. 

Edit (ED). Logical. 55 Format 

DE Dl B2 D2 

o 7 8 1516 19 Zl 31 32 3536 

47 

47 

• The format of the source (the second operand) is changed 
from packed to zoned, and is edited under control of 
the pattern (the frrst operand). 

• The edited result replaces the pattern. 

• Editing includes sign and punctuation control, and the 
suppression and protection of leading zeros. 

• Editing facilitates programmed blanking of all-zero irelds. 

• Several numbers may be edited in one operation, and 
numeric information may be combined with text. 

• TheopcodeisOE(l1011111). 

• L is the field length of the pattern (first operand). 

• Bl and 01 are the main storage address of the pattern. 

• B2 and 02 are the main storage address of operand 2. 

The field length applies to the pattern (the first operand). 
The pattern has the unpacked format and may contain any 
character. The source (the second operand) has the packed 
format and must contain valid digit and sign codes. The 
four left bits of a byte must be 0000-1001, otherwise a data 
error occurs. T4e right four bits are recognized as either 
a sign or a digit. 

Both operands are processed left to right, one character 
at a time. Overlapping pattern and source fields give 
unpredictable results. 

The character to be stored in the first operand field is 
determined by three items; the digit obtained from the 
source field, the pattern character, and the state of a trigger, 
called the S trigger. One of three actions may be taken as 
follows: 
1. The source digit may be stored. 
2. The pattern character may be left unchanged. 
3. A fill character may be stored. 

Programming Notes 

As a rule, the source operand is shorter than the pattern 
since it yields two digits (or a digit and a sign) for each 
source number. 

When a single instruction is used to edit several numbers, 
the zero-field identification is provided only for the last 
field. 

The following table gives the details of an editing opera
tion. The leftmost columns give the pattern character and 
its code. The next columns show the states of the digit and 
the S trigger used to determine the resulting action. The 
rightmost column shows the new setting of the S trigger. 

Character Name and Examine Trigger Digit Result Trigger 
Code Purpose Digit Status Status Char Set 

00100000 Digit select Yes s = I Digit 
s = 0 d not 0 Digit s = I 
s = 0 d=O Fill 

00100001 Significance s = I Digit 
start Yes s= 0 d not 0 Digit 

s = 0 d=O Fill s = I 
00100010 Field Fill s= 0 

separator No 
Other Message s = I Leave 

insertion No s= 0 Fill 

Legend: 
d Source digit 

S trigger I: minus sign; digits or pattern used 
0: plus sign; fill used 

Digit A source digit replaces the pattern character 
Fill The fIll character replaces the pattern character 
Leave The pattern character remains unchanged 

S Trigger 

The S trigger is used to control the storing or replacing of 
source digit and pattern characters. Source digits are 
replaced when zero suppression or protection is desired. 
Oigits to be stored in the result, whether zero or not, are 
termed significant. Pattern characters are replaced or stored 
when they are significance-dependent or sign-dependent, 
such as punctuation or credit symbols. The S trigge,r is also 

Diagram B-26. Programming Instruction: MVN, MVZ, TR, ED, XIO, and MVC, Logical, SS Format (03942) 2020>50,000 FEMDM Vol 1 (2/69) 

used to record the sign of the source and set the condition 
code accordingly. 

The S trigger is set to the zero state at the start of the 
operation and is subsequently changed, depending upon 
the source number and the pattern characters. 

Pattern Character 

Three pattern characters (digit-select character, significance
start character, and field-separator character) have a special 
use in editing as follows: 
Note: The three characters are replaced either by a source 
digit or by a fill character; their encoding is shown in the 
table under "Programming Notes". 
i. The digit-select character causes either a source digit or 

the fill character to be inserted in the result field. 
2. The significance-start character has the same function as 

the digit-select character. It also indicates that the 
following digits are significant. 

3. The field-separator character identifies individual fields 
in a multiple-field editing operation. The character is 
replaced by the fill character. The S trigger is set to zero 
and testing for a zero-field is re-initiated. 

4. All other pattern characters are treated in a common 
way. If the S trigger is one, the pattern character is left 
unchanged; if the S trigger is zero, the pattern character 
is replaced by the fill character. 

If the pattern character is either a digit-select or a signifi
cance-start character, the source digit is examined The 
source digit replaces either of these pattern characters if 
the S trigger is one or if the source digit is non-zero. A non
zero digit inserted when the S trigger is zero causes the S 
trigger to be set to one to indicate that the following digits 
are significant. If the S trigger and the source digit are 
both zero, the fill character is substituted for either the 
digit-select or significance-start character. 

Source Digit 

When the source digit is stored in the result, it is expanded 
from the packed to the zoned format by attaching a zone. 
The zone code is 1111 in the binary coded decimal mode 
and 0101 in the USASCII mode. 

The source digits are examined only once during an editing 
operation. They are selected eight bits at a time from the 
second operand field. The four leftmost bits are examined 
first. The four rightmost bits remain available for the next 
pattern character which calls for a digit examination. How
ever, the four rightmost bits are inspected for a sign code 
inunediately after the four leftmost bits are examined. 

Any of the plus-sign codes (1010,1100,1110, or 1111) 
set the S trigger to zero after the digit is inspected, whereas 
the minus-sign codes (1011 and 1101) leave the S trigger 
unchanged. When one of these sign codes is encountered 
in the four rightmost bits, these bits no longer are treated as 
a digit, and a new character is fetched from storage for the 
next digit to be examined. 

A plus sign sets the S trigger to zero, even if the trigger 
was set to one for a non-zero digit in the same source byte 
(or by a significance-start character for that digit). 

Fill Character 

The fIn character is obtained from the pattern as part of 
the editing operation. The fIrst character of the pattern is 
used as the fin character and is left unchanged in the result 

fIeld, except when it is the digit-select or Significance-start 
character. In the latter cases, a digit is examined and, when 
non-zero, inserted. 

Result Condition 

To facilitate the blanking of all-zero fields, the condition 
code is used to indicate the sign and zero status of the last 
field edited. All digits examined are tested for the code 
0000. The presence or absence of an all-zero source field 
is recorded in the condition code at the termination of the 
editing operation. The use of the condition code is as 
fonows: 
1. The condition code is made 0 for a zero source field, 

regardless of the state of the S trigger. 
2. For a non-zero source field and an S trigger of one, the 

code is made 1 to indicate less than zero. 
3. For a non-zero source field and an S trigger of zero, 

the code is made 2 to indicate greater than zero. 
The condition-code setting pertains to fields as specified 

by the field-separator characters, regardless of the number 
of signs encountered. 

F or the multiple-field editing operations, the condition
code setting reflects only the field following the last fIeld
separator character. When the last character of the pattern 
is a field-separator character, the condition code is made O. 
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I-Phase for MVN, MVZ, TR, ED, and XIO 

Reg 0 I ZOOZ I 7x7 
0 78 

Reg 1 /007 
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MVN 

MVN 

Move numerics from 2nd 
operand (addressed by 
reg 5) into 1 st operand 
(addressed by reg 3). 
MVN with automatic 
length count is used 

Op Code 

I 7'J:l I 
15 

Length Count 

L I 
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If address check, 
branch to trap 2 

MVN,MVZ,TR,ED, and 
XIO (from B-19) 
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MVZ 
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Diagram 8-27. MVN, MVZ, TR, ED, XIO, and MVC I-Phase and MVN, MVZ, TR, and MVC E-Phase 
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XIO 
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If address check, 
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TR 

5 

E-Phase for TR 

LPTR 

Add operand 2 addr to 
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in translate list to 
operand 1 location 

QJH 0202 
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I f address check, 
branch to trap 2 

If address check, 
branch to trap 2 
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I-Phase and E-Phase for MYC 

Op Code 
Reg 0 1001 IDI I 12/ 

o 78 15 

Reg 1 /00/ I 
Length Count 

L I 
o 78 15 

8 

MVC 
(from Diag B-19) 

Generate operand 1 
address and store 

Move bytes addressed by 
reg 5 into care storage 
pasition addressed by 
reg 3. MVB with auto
matic length count is used 
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If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 
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Set condition code 
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No 

6 ... 

DIGSEL 
(Reg 0 ~ not minus) Left 

Obtai n source byte and 
split into digits; left 
digit to output reg 
(re 1) 

Set digit indicator to 

left and set significant 
character reached 
indicator 

7 

(Digit Select 
Character) 

Digit indicator 
Right (Reg 0 = minus) 

TSTDGT 

Digit indicator 0 

Set zero field ind(CC) 
to not zero. 
Turn on S-trigger 

OR 14 

8 ... 9 

SOO 



Test Under Mask (TM), logical Data, SI Format 

91 12 I Bl I Dl 

o 78 15161920 31 

• The first operand one byte is ANDed with the second 
operand (one byte) to set the condition code. 

• 12 is the operand 2 and is called mask. 

• Bl and Dl are the direct or effective main storage address 
of operand 1. 

The condition code is set to: 
00 (Zero): If operand 1 and operand 2 (mask) have 

no corresponding bits. 
11 (All ones): If operand 1 has bits (1) in all correspond

ing positions where the operand 2 (mask) 
has bits (1). 

01 (Mixed): For all other bit patterns in operand 1 or 
operand 2. 

Compare logical (ClC), logical Data, SS Format 

JDSj Dl D2 

o 7 8 15 16 1920 31 32 3536 

• Objective: the first operand is compared with the second 
operand and the result is indicated in the condition code. 

• L is the field length of both operands. 

• Bl and Dl are the main storage address of operand 1. 

• B2 and 02 are the main storage address of operand 2. 

47 

The SS format is used for storage~to-storage comparison. 
The operation proceeds left to right. 

In the compare logical operation, all bits are treated alike 
as part of an unsigned binary quantity. In the variable 
length storage-ta-storage operation, comparison is left to 
right and may extend to field lengths of 256 bytes. The 
operation may be used for alphameric comparison. 

The condition code is made 00 if the operands are equal, 
01 if the first operand is low compared with the second 
operand, and 10 if the first operand is high compared with 
the second operand. 

Compare logical (ClI), logical Data, SI Format 

95 12 I Bl Dl 

o 7 8 1516 1920 31 

• The first operand is compared with the second operand. 

• The result is indicated in the condition code. 

• 12 is the operand 2. 

• Bl and 01 are the direct or effective main storage address 
of operand 1. 

The comparison is made with both operands in binary form. 
The condition code is made 00 if the operands are equal, 

01 if the first operand is low compared with the second 
operand, and 10 if the first operand is high compared with 
the second operand. 

Diagram 8-30. Programming Instruction: TM, CLC, and CLI, Logical, SS Format (03945) 2020;;;' 50,000 FEMDM Vol 1 (2/69) 
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Add Decimal (AP), Decimal, SS Format 

FA I Ll I L2 I 81 I 01 82 02 

o 7 8 11121516 1920 31 32 35 36 

• Objective: the second operand is added to the first 
operand and the sum is placed in the first operand 
location. Addition is algebraic, taking into account the 
sign and all digits of both operands. 

47 

• The sign of the result is determined by the rules of algebra. 
A zero sum is always positive. 

• When high-order digits are lost because of overflow, a 
zero result has the sign of the correct sum. 

• The first and second operand fields may overlap when 
their low-order bytes coincide. It, therefore, is possible 
to add a number to itself. 

• L1 is the field length of operand 1. 

• L2 is the field length of operand 2. 

• Bl and Dl are the main storage address of operand 1. 

• B2 and D2 are the main storage address of operand 2. 

When the length of the second operand (L2) is greater than 
the length of the first operand (Ll), a specification error 
stop occurs. The instruction is not executed. 

All signs and digits are checked for validity. If necessary, 
high-order zeros are supplied for the second operand. 

The condition code is set according to the result of the 
add decimal operation: 

Result Condition Code 

Zero 0 0 
Less than zero 0 1 
Greater than zero 1 0 
Overflow 1 1 

Compare Decimal (CP); Decimal, SS.Format 

F9 01 02 

o 7 8 11 12 15161920 3132 3536 47 

• Objective: the first operand is compared with the second 
operand and the condition code indicates the comparison 
result. 

• Comparison is.right to left, taking into account the sign 
and all digits of both operands. 

• L1 is the field length of operand 1. 

• L2 is the field length of operand 2. 

• Bl and Dl are the main storage address of operand 1. 
( 

• B2 and D2 are the main storage address of operand 2. 

If the second operand field is shorter than the first operand 
field, the second operand field is extended with high-
order zeros. A positive zero compares equally with a 
negative zero. Neither operand is changed as a result of 
the operation and overflow cannot occur. The first and 
second field may overlap when their low-order bytes coin
cide. It is, therefore, possible to compare a number with 
itself. 

The compare decimal operation differs in several respects 
from compare logical. The compare decimal operation is 
processed right to left. Signs, zeros, and invalid characters 
are taken into account and fields are extended when unequal 
in length. Also, the field length is restricted to 16 eight-bit 
bytes, whereas the compare logical operation permits fields 
up to 256 bytes. When the length of the second operand 
(L2) is greater than the length of the first operand (Ll), a 
specification error stop occurs. The instruction is not 
executed. All signs and digits are checked for validity. 

The condition code is made 00 if the operands are equal, 
01 if the first operand is low, and 10 if the fust operand 
is high. 
Note: Comparison is performed by subtracting oper.and 2 
from operand 1. Since the operand 1 field must remain 
unchanged an auxiliary field in control storage is used for 
subtraction. . 

Zero and Add (ZAP), Decimal, SS Format 

I, FB I L1 I L2 I 81 I 01 02 

o 7 B 1112 1516 1920 3132 3536 47 

• The second operand is placed in the first operand location. 

• The operand is equivalent to an addition to zero. 

• The sign code is made 1100 for positive results and 1101 
for negative results in the binary coded decimal mode, 
and 1010 for positive results and 1011 for negative results 
in the USASCII mode. 

• A zero result is always positive. 

• L1 is the field length of operand 1. 

• L2 is the field length of operand 2. 

• Bl and D1 are the main storage address of operand 1. 

• B2 and D2 are the main storage address of operand 2. 

Diagram 8-32. Programming Instruction: AP, SP, ZAP, and CP, Decimal, SS Format (03947) 2020 ~ 50,000 FEMDM Vol 1 (2/69) 

Extra high-order zeros are supplied if needed. The first 
and second operand field may overlap when the rightmost 
byte of the first operand field is coincident with, or to the 
right of, the rightmost byte of the second operand. 

When the length of the second operand (L2) is greater 
than the length of the first operand (Ll), a specification 
error stop occurs. The instruction is not executed. The 
second operand is checked for valid sign and digit codes. 

Subtract Decimal (SP), De:cimal, SS Format 

FB 01 02 

o 7 B 1112 1516 1920 31 32 3536 

• Objective: the second operand is subtracted from the 
first operand and the difference is placed in the first 
operand location. 

• Subtraction is algebraic, taking into account the sign and 
all digits of both operands. 

• L1 is the field length of operand 1. 

• L2 is the field length of operand 2. 

• Bl and Dl are the main storage address of operand 1. 

47 

• B2 and D2 are the main storage address of operand 2. 

With the exception that the sign of the second operand is 
inv~rted prior to addition, the subtract instruction is 
identical to the add instruction. The sign of the result is 
determined by the rules of algebra. A zero difference is 
always positive. When high-order digits are lost because of 
overflow, a zero result has the sign of the correct difference. 

The operands of a subtract operation may overlap when 
their low-order bytes coincide, even when their lengths are 
unequal. This property may be used to make an entire field 
or the low-order part of a field zero. 

The condition code is set according to the result of the 
subtract decimal operation: 

Result Condition Code 

Zero 0 0 
Less than zero 0 1 
Greater than zero J 0 
Overflow 1 1 
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AP 

ADP 

CTRL /10/ set carry 
latch to 0 and over
flow latch to 1 

5 

AP 

6 

SP CP 

(Recamplement Routine) 

7 

ZAP 

8 

No 

Set condition code 
for positive result 

MVN 2T6 

QJH 020 
(I-PHASE) 
Diag 8-19 

9 

3 



AND (NI), Logical Data, 81 Format 

94 12 I 81 1 01 

o 7 8 15 16 1920 31 

• The logical product (AND) of the first and second 
operand bits is placed in the first operand location. 

• 12 is an eight-bit pattern which is ANDed with the byte 
addressed by the operand 1 address. 

• Bl and Dl are the direct or effective main storage address 
of operand 1. 

Move (MVI); Logical Data, 81 Format 

I 92 I 12 81! 01 

o 7 8 15 16 19 20 31 

• The second operand is placed in the first operand location. 

• 12 is the operand 2. 

• Bl and Dl are the direct or effective main storage address 
of operand 1. 

OR (01), Logical Data, 81 Format 

I 96 12 I 81 ! 01 

o 7 8 15 16 1920 31 

• The logical sum (OR) of the first and second operand 
bits is placed in the first operand location. 

• 12 is an eight-bit pattern which ORed with the byte 
addressed by the operand 1 address. 

• Bl and Dl are the direct or effective main storage address 
of operand 1. 

Halt and Proceed (HPR), Logical Data, 81 Format 
I 

01 

o 7 8 15 16 1920 31 

• Stops the CPU for customer control purposes. 

• Bits 8 through 15 are ignored. 

• Bl and Dl are the direct or effective address and are 
located in DR-A, S, T, R when the CPU stops. 

C()ntrol I/O (CIO), Logical Data, 81 Format 

98 I OA I FS I 81 I 01 

o 7 8 1112 1516 19 20 31 

The DA specifies the I/O device in which a control function 
is to be performed. 

The FS specifies the particular component (it may also 
specjfy the primary function of that component) in the 
I/O device addressed. 

A detailed specification of the control function to be 
performed is derived from the contents of the B 1-D 1 fields 
according to the rules for direct or effective address genera
tion. If the detailed specification derived from the BI-Dl 
field is all zero, a no-operation occurs. 

Test I/O and Branch (TIOB), Logical Data, 81 Format 

9A I OA I FS I Bl I 01 

o 78 1112 1516 1920 31 

The DA specifies the I/O device in which a condition is to 
be tested. 

The FS specifies the particular condition or indicator to 
be tested in the I/O device addressed. 

If the condition tested in the addressed I/O device is on, 
the updated instruction address is replaced by the branch 
address derived from the B 1-D I fields; otherwise, normal 
instruction sequencing continues with the updated instruction 
address. 

Note 1: When branching to the special I/O E-Phase, the 
contents of the local sto~e are as follows: 

Reg XIO cia TIOB 

0 /0035/ (53) /0000/ (0) /FFFF/ (-1) 
1 OA/FS* OA/FS* OA/FS* 
2 - - -
3 01 + (Bl) 01 + (81) 01 + (81) 
4 Address checked Not checked Address checked 
5 02 + (B2) checked - -

for positive 
6 Macro IAR Mdcro IAR Macro IAR 

• The OA/FS is right aligned, the high-order byte being zero 
(bits 8-11: OA; bits 12-15: FS) 

Note 2: Return from Special I/O E-Phase 

The following entry points are provided: 

IPHASE 

REPEAT 

AVAIL 

WORKIN 

NOTOP 

SETCC 

SPECER 

PROGER 

PRGCL 1 

Proceeds with next I-phase taking the con
tents of register 6 as instruction address. In 
the case of CIO and nOB, no branch, register 
6 has to be left unchanged. In the case of 
TIOB, branch, the contents of register 3 or 4 
have to be moved into register 6. 

MVH6,3 

The previous macro instruction is repeated 
(that is, the I-phase is entered with the 
contents of lRECAL in register 6). To be 
used for CPU interlock in the case of an 
I/O-busy condition. 

Tests time-sharing switch, sets condition 
code to 0 and proceeds with next I-phase .. 
Register 6 must be unchanged. Return of 
XIO, available. 

Sets condition code to 1 and proceeds with 
next I-phase. Register 6 must be unchanged. 
Return of XIO, working. 

Sets condition code to 3 and proceeds with 
next I-phase. Register 6 must be unchanged. 
Return of XIO, not operational. 

May be used to set the condition code with 
a value preloaded in register O. Next I-phase 
is entered. Register 6 must be unchanged. 

Sets I-register on CPU console to 6 (specifi
cation error) and performs an error stop. 

Displays the value of bits 4-7 of register 0 
in the I-register on the CPU console and 
performs an error stop. Register 0 has to 
be previously loaded by means of an 

IBL 0, display 
with the appropriate error code (see B-14). 
This entry is used for any program check 
condition other than 6. 
than 6. 

2501 'log' routine 

Diagram B-34. Programming Instruction: NI, MVI, 01, HPR, Cia, and TIOB, Lo!!ical Data, SI Format (03949) 2020;;;': 50,000 FEMDM Vol 1(2/69) 

PRGCL2 

PRGCL3 

PRGCL4 

- I 

2560/2520 'log' routine 

1442 'log' routine 

2203/1403 'log' routine 

The 'log' routine requires register 0, contain
ing the modified op code~ to be left unchanged, 
and assumes the address of the Qext macro 
instruction being always in register 6. In the 
case of a successful TIOB instruction, the 
exchange of the instruction address (MVH 6, 
3) is determined by special I/O E-phase. At 
its end, the 'log' routine branches either to 
IPHASE (no setting of condition code, in case 
ofTIOB) or to NOTOP(condition code 3, 
in the case of XIO) .. 



A 

8 

C 

D 

E 

2 'Y 

I-Phase for NI, MYI, 01, HPR, Cia, and nOB 

NI 

Reg 0 I ZOOZ I IX! 
0 78 

Reg 1 I LOOL I 
0 78 

NI 

AND reg 1 (mask) with 
operand 2 addressed by 
reg 3 and set CC 

Op Cade 

I ZXZ 

7xX/ 

15 

I 
15 

I f address check, 
branch to trap 2 

If address check, 
branch to trap 2 

3 

MYI 

If address check, 
branch to trap 2 

Move immediate byte and 
store into core position 
addressed by reg 3 

4 'Y 

I,MYI,OI,HPR,CIO, 
nd TIOB (fram Diag 8-19) 

IPSI 

01 

OR reg 1 (mask) with 
operand 2 addressed by 
reg 3 and set CC 

Diagram 8-35. NI, MVI, ai, HPR, Cia, and TIOB I-Phase, Common E-Phase for 1/0 Instructions, and Return Entry from 1/0 Routine 

5 'Y 6 'Y 

Common E-Phase for 1/0 Instructions 

HPR cia 

U 

HPR 
Diag 8-15 

Within available main 
storage and above 143 

See Note 1" Diag 8-34 

If address check, 
bra nc h to trap 2 

Diag 8-51 

Diag 8-21 and 8-27 

No 

Yes 

8USCHK 

Generate micro NSI for 

assaciated 1/0 special 
E-phase 

Yes 

No 

8 

QJH 030 
(SPECER) 
Diag 8-15 

Contents of reg 0 are 
: changed to /0053/ for 
XIO, ta /0000/ far Cia, i and to /FFFF/ (-1) for 
TlOB 

The micro NSI of the 
I first microinstructian af 
I the 1/0 special E-phase is 
I located ina byte in pre-
I tected area, the address 
I af which is accumulated 

by "DA·4+2" 

~
- ----, 
. I I See Note 2, 

SpeCial E.,phase of vY D· 8-34 
I associated 1/0 unit (see II lag 

I I ~~face far appropriate C attachment FEMDM) 

QJH 080 
SET CC 
Set CC latches 
according to prelooded 
bits in reg 0 (CTRl/IOl ) 

QJH 020 
(I-PHASE) 
Diag 8-19 

CC2 pattern set 
during special E-phase 

(03950) 2020 ~ 50,000 FEMDM Vol 1 (2/69) 

8 'Y 

Return Entry from 1/0 Routine 

Fram special E-phase 
of 1/0 device 

Sense /12/ in reg O. 
Select lood FL and 

Yes 

No 

9 



MULTIPLICATION EXAMPLE: 123+.456+ 

Operand 1 

Operand 1 field 0 , 0 0 ,0 

Operand 2 field 

Auxiliary area 

Read aut multiplier digits I 0 0 0 0 0 

Decrement multiplier digit 

ADD (nan-shifted operand 2) 0 I 0 14 I 5 6 

Shift multiplier digit 

Decrement multiplier digit 

ADD (shifted operand 2) 0 o I 5 I 0 

Decrement multiplier digit 

ADD (shifted operand 2) 0 0 5 
• 

4 7 

Read out multiplier digits 0 0 5 I 4 7 

Decrement I'ILIltiplier digit 

ADD (nan-shifted operand 2) 0 0 I 5 5 

Decrement multiplier digit 

ADD (nan-shifted operand 2) 0 0 5 5 6 

Decrement multiplier digit 

ADD (non-shifted operand 2) I 0 01 5 6 1 0 

Store sign I 0 0 15 6 I 0 

Diagram 8-36. Multiplication Example (03951) 

Multiplier Digit 

2 3 ,sign I 
14 

I 0 3 Isignl 2 

0 2 

Start adding 

t3 0 ,signl 

2 0 

0 

t3 

Start adding 

6 Isign I 
0 0 

2 3 ,sign I 
2 0 0 3 Isignl 

2 .signl 

Start adding 

~ 7 1 6 

,signl 

3 2 • o 1 

0 ,signl 

I 8 I 8 0 I 
I 8 I 8 + I 

2020;;;'50,000 FEMDM Vol 1 (2/69) 

Operand 2 

5 1 6 Isignl 

I 
I 
I 

Auxiliary Area 

8 Bytes in Length 

: Operand 2 is stored twice in the auxiliary area. The first time shifted 
! right by four bits (one multiplier digit) and the second time non-shifted 

Multiply Decimal (MP), Decimal, SS Format 

FC I Ll I L2 I 81 I DJ I 82 .1 02 

o 7 8 11 12 1516 1920 3J 32 35 36 47 

• Objective: the product of the multiplier (second operand) 
and the multiplicand (fust operand) replaces the multi
plicand. 

• L1 is the field length of operand 1. 

• L2 is the field length of operand 2. 

• 81 and Dl are the main storage address of operand 1. 

• 82 and D2 are the main storage address of operand 2. 

• All operands and results are treated as signed integers, 
right-aligned in their field. 

• The sign of the product is determined by the rules of 
algebra from the multiplier and multiplicand signs, even 
if one or both operands are zero. 

Since the number of digits in the product will be the sum 
of the number of digits in the operands, the multiplicand 
must have high-order zero digits for at least a field size 
which equals the multiplier size, otherwise a data error 
occurs. This definition of the multiplicand field ensures 
that no product overflow can occur. The maximum product 
size is 30 digits. At least one high-order digit of the product 
field will be zero. The multiplier and product fields may 
overlap when their low-order bytes coincide. 

When the multiplicand does not have the desired number 
of leading zeros, multiplication may be preceded by a zero
and-add operation into a larger field. 

Progran; Error Checking 

The multiplier size is limited to 15 digits and a sign, and 
must be less than the multiplicand size. If the length code 
L2 is larger than seven, or larger than or equal to the length 
code L1, the operation is not executed and a specification 
error stop occurs. 



A 

8 

C 

D 

E 

2 

Reg 0 I Zoo7 I ;xZ 
0 78 

Reg I LOOL 
0 78 

ADCH 

Dummy instruction to 
generate trop 2 request 

Ll 

y 

Op Code 

I 7X/ I 
15 

Length Count 

Ll 
15 

Diagram 8-37. MP I-Phase and E-Phase and DP I-Phase 

3 

BI into reg 2. 
DI into reg 3. 
Generate oprd I address 
and store in reg 3 

B2 into reg 4. 
D2 into reg 5. 
Generate oprd 2 address 
and store in reg 5 

QJH 040 
(PROGER) 
Diag B-15 

y 

If address check, 
bronch to tra 2 

(03952) 20202: 50,000 FEMDM Vol I (2/69) 

5 

Obtain oprd I sign and 
compute result sign. 
Clear sign position 
in result area 

MPLP 

Add operand 2 to operand 
1 as many ti mes as operand 
I digit indicates 

Yes 

~ 

Store sign and 
restore condition 
code and machine NS I 

QJH 020 
(i-PHASE) 
Diag B-19 

6 

No 

DP 
Diag 8-39 

QJH 040 
(PROGER) 
Diag B-15 

7 

Change offset operand 
2 address to operand 2 
address and incr oprd I 
address 

8 ~ 9 



DIVIDE EXAMPLE: 1 23456: 5 8 2 

Operand 1 Regis~er 6 

Operand 1 fi e I d 0 1 I 2 3 I 4 5 I 6 + I 
Operand 2 fi e I d 

Auxiliary oneo 

Store sign and cleor sign in operand 2 

Set reg 6 ~o FOOF F I 0 I 0 

Subtract non-shifted operand 2 I 0 01 6 5 I 2 5 I 6 + I 
ADD 1 to quotient digit I F I 0 I 1 

Subtract non-shifted operand 2 I 0 01 0 7 I 0 5 I 6 + I 
ADD 1 to quotient digit rF I 0 I 1 

Subtract non-shifted operand 2 I 9 9 I 4 8 I 8 5 I 6 + I 
ADD 1 to quotient digit I F o I 1 

ADD non-shifted operand 2 I 0 o I 0 7 I o IS I 6 + I 
Shift reg 6 by 4 bits to left I 0 1 I 2 

ADD -1 to reg 6 I 0 1 11 

Subtract shifted operand 2 0 0 0 1 I 2 3 I 6 + I 
ADD 1 to quotient digit I 0 1 I 2 

Subtract shifted operand 2 I 9 9 I 9 5 I 4 1 I 6 + I 
ADD 1 to quotient digit 0 1 I 2 

ADD shifted operand 2 
o ; 0 

I 0 1 I 2 3 I 6 + I 

Store quotient byte I 2 1 I 0 1 I 2 3 I 6 + I 
Remove sign I 2 1 I 0 1 I 2 3 I 6 o I 
Set reg 6 to FOOF I F 0 I 0 

.Subtract non-shifted operand 2 I 2 1 I 0 o I 6 I 5 4 o I 
ADD 1 to quotient digit I F o 11 

Subtract non-shifted operand 2 I 2 1 I 0 o I o I 7 2 0 

ADD 1 to quotient digit I F I 0 11 

Subtract non-shifted operand 2 I 2 1 I 9 9 I 4 I 9 I 0 o I 
ADD 1 to quotient digit I F o I 1 

ADD non-shifted operand 2 I 2 1 I 0 I 0 0 I 7 I 2 o I 
Shift reg 6 by 4 bits to left I 0 1 I 2 

Set quotient sign to reg 6 I 0 1 I 2 

• 
Store quotient sign to digit I 2 1 I 2 + I o I 7 I 2 0 I 
Store remainder sign I 2 1 I 2 + I o I 7 I 2 + I 

Diagram 8·38. Divide Example (039531 2020~50,000 FEMDM Vol 1 (2/691 

Operand 2 

I 5 I 8 I 2 + I 

I 5 I 
8 2 I 0 

F I 

0 

1 I 

2 I 

I 0 I 
F I 

0 

1 I 

F I 

I 0 

2 I 

0 

+ I 

Auxiliary Area 

AXL 2 

.. 

8 bytes in Length 

Operand 2 is stored twice in the auxiliary area. The first time 
shifted right by four bits (one multiplier digiti and the second 
time non-shifted. . 

+ 

Divide Decimal (DP), Decimal, SS Format 

01 

o 7 8 11 12 1516 1920 31 32 3536 

• Objective: the dividend (first operand) is divided by the 
divisor (second operand) and replaced by the quotient 
and remainder. 

• The dividend, divisor, quotient, and remainder are signed 
integers, right·aligned in their fields. 

• The sign of the quotient is determined by the rules of 
algebra from dividend and divisor signs. 

• The remainder has the same sign as the dividend. 

• The foregoing rules are true even when quotient or 
remainder is zero. 

• Ll is the field length of operand 1. 

• L2 is the field length of operand 2. 

• 81 and Dl are the main storage address of operand 1. 

• 82 and D2 are the main storage address of operand 2. 

The quotient field is placed leftmost in the frrst operand. 
The remainder field is placed rightmost in the frrst operand 
field and has a size equal to the divisor size. Together, the 
quotient and remainder occupy the entire dividend field. 
Therefore, the address of the quotient field is the address 
of the first operand. The size of the quotient field in eight
bit bytes is Ll less L2, and the length code for this field is 
one less (Ll - L2 - 1). The divisor and dividend fields may 
overlap only if their low-order bytes coincide. 

The maximum dividend size is 30 digits and a sign. Since 
the smallest remainder size is one digit and a sign, the maxi
mum quotient size is 29 digits and a sign. 

The condition for a divide check can be determined by a 
trial subtraction. The leftmost digit of the divisor field is 
aligned with the leftmost-but-one digit of the dividend field. 
When the divisor, so aligned, is less than or equal to the 
dividend, a quotient overflow is indicated. 

Program Error Checking 

The operation is not executed and a specification error stop 
occurs, when the divisor length code is larger than seven, 
or larger than or equal to the dividend length code. 

A divide check occurs if the quotient is larger than the 
allowable number of digits or if the dividend does not have 
at least one leading zero. In that case, the operation is not 
executed and a decimal divide error stop occurs. Divisor 
and dividend remain unchanged in their storage locations. 

47 



2 ~ 3 

Length Count 

Reg 0 I 7007 L2 I 
0 78 15 

Length Count 

Reg 1 LQQL L1 I 
A 0 78 15 

Operand 1 Address 

Reg 3 /"OO/" !..X/.. /..X! 
0 78 15 

Op Code 

Reg 4 !..OO!.. !..F!.. I !..D!.. 
0 78 15 

Operand 2 Address 

Reg 5 

8 

C 

D 

E 

0 
LOQL 

78 

QJH 040 
(PROGER) 
Diag B-15 

Diagram B-39. DP E-Phase 

/xL I !XL 

(03954) 

I 
15 

Yes 

Set quotient digit to -1. 
Set carry and condition 
code 

2020 '" 50,000 FEMDM Vol 1 (2/69) 

4 

Add operand 2 to 
operond 1 and change 
operand 2 address 

Store signs and restore 
machine NSI and 
conditi on code 

QJH 020 
(I-PHASE) 
Diag B-19 

5 6 7 8 9 



Reg 0 I ZOOZ 
0 

Reg 1 I /.ooZ 
A 0 

B 

c 

D 

E 

2 

Op Code 

I ZFZ I ZIZ 
78 

Length Count 

I Ll I L2 
78 

1 f address check, 
branch to trap 2 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

Diagram 8-41. MVO I-Phase and E-Phase 

I 
15 

I 
15 

(03955) 

3 

MVO 
(from Diag B-19) 

Bl into reg 2. 
Dl into reg 3. 
Generate oprd 1 address 
and store in reg 3 

B2 into reg 4. 
D2 into reg 5. 
Generate oprd 2 address 
and store in reg 5 

L1 into reg 1 
(counter 2). 
L2 into reg 0 
(counter 1) 

Generate address of 
operand 1 units position 
and store into reg 3 

Generate address of 
operand 2 units position 
and store into reg 5 

Madify operand 2 field 
length so that the field 
fits into operand 1 field 

MVB451 

Yes 

4 

SLM444 

Move 4 low-order bits 
of oprd 2 and 4 low
order bits of oprd 1 into 
oprd 1 units position 

Save left halfbyte of 
operand 2 posiiion 
into reg 2 

LMVO 

Read out next positi on 
from operand 2 and 
store into reg 4 

(SLM 444) 

Combine left a yte of 
previous operand 2 byte 
and right halfbyte of 
'ope~nd 2 byte just read ( 
out Into reg 2 and store 
in a rd 1 

2020 z: 50,000 FEMDM Vall (2/69) 

Yes 

5 

I f address check, 
branch to trap 2 

If address check, 
branch to trap 2 

Store reg 2 in oprd 1 
position. Reg 2 contains 
the last halfbyte of 
operand 2 

No 

6 

Store /0000/ in oprd 1 
position and decrement 
madified field length of 
a randlb 1 

QJH 020 
(I-PHASE) 
Diag B-19 

Yes 

No 

7 

Move with Offset (MVO), Decimal, sa Format 

/Fl/ L1 L2 Bl Dl 

o 7 8 11 12 15 16 1 9 20 

• Objective: the four low-order bits of the first 
operand are attached as low-order bits to the 
second operand, the second operand bits are 
offset by four bit positions, and the result is 
placed in the first operand location. 

• IJ. is the field length of operand 1. 

• L2 is the field length of operand 2. 

• B1 and D1 are the maln storage address of 
operand 1. 

• B2 and D2 are the main storage address of 
operand 2. 

The move operation consists of placing the second 
operand to the left of, and adj acent to, the four 
low-order bits of the first operand. The fields are 
processed right to left. If necessary, the second 
operand is extended with high-order zeros. If the 
fi rst operand field is too short to contain all bytes 
of the second operand, the remaining information 
is ignored. Overlapping fields may occur and are 
processed by storing a result byte as soon as the 
necessary operand bytes are fetched. 

8 9 

82 D2 

31 32 3536 47 



Reg a I 
a 

Reg 11 
a 

A 

8 

C 

o 

E 

!..oa!.. 

L.0O/" 

2 

0E Code 

!..F!.. I !..3!.. 
78 

Length Count 
L1 I L2 

78 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

Before 
After 

Diagram 8-43. UNPK I-Phase and E-Phase 

... 
I 

15 

I 
15 

(03956) 

3 

UNPK 
(from Oiag B-19) 

IPUNPK 

Bl inta reg 2. 
01 into reg 3. 
Generate oprd 1 address 
and store into reg 3 

B2 into reg 4. 
02 into reg 5. 
Generate oprd 2' address 
and store into reg 5 

4 

If address check, 
branch·to trap 2 

If address check, 
branch to tra 2 

I f add ress check, 
branch to trap 2 

2020 2: 50,000 FEMOM Vall (2/69) 

5 

Modify operand 2 field 
length, so that oprd 2 
fits into operand 1 field 

LB1Z0N 

Load zone code into 
reg 2: 1111 for EBCDIC 
or 0101 for USASCII 

No 

LUNPK 

Store unpacked oprd 2 
left-hand digit into 
oprd 1 position 
addressed by reg 3 

Fetch next byte 
addressed by reg 5 
and place in reg 4 

Combine zone code 
and left-hand 
digit into reg 4 

Store unpacked byte from 
reg 2 in core position 
addressed by reg 3 

Yes 

Yes 

6 

If address check, 
branch to trap 2 

7 

UNPK 1 

Store unpacked oprd 2 
left-hand digit (reg 4) 
into oprd 1 position 
addressed by reg 3 

UNPK 3 

QJH 020 
(I-PHASE) 
Oiag B-19 

<0 

8 

Unpack (UNPK), Decimal, SS Format 

/F3/ L1 L2 Bl 01 

a 78 11 1 2 15 1 6 1 9 20 

• Objective: the format of the second operand is 
changed from packed to zoned, and the result 
is placed in the first operand location. 

• L1 Is the field length of operand 1. 

• L2 is the field length of operand 2. 

• B1 and D1 are the main storage address of 
operand 1. 

• B2 and D2 are the main storage address of 
operand 2. 

The digits and sign of the packed operand are placed 
unchanged in the first operand location, using the 
zoned format. Zones with coding 1111 in the binary 
coded mode and coding 0101 in the USASCII mode 
are supplied for all bytes except the low-order 
byte, which receives the sign of the packed operand. 

The fields are processed right to left. High
order zero characters are supplied if the second 
operand needs extension. If the first operand field 
is too short to contain all significant digits of the 
second operand, the remaining digits are ignored. 
The first and second operand fields may overlap 
and are processed by storing a result byte imme
diately after the necessary operand byte is fetched. 

9 

B2 02 

31 32 3536 47 

," 



2 

Op Code 

Reg 0 I 1..001.. I..FI.. I I..?L 
0 78 

Length Count 

Reg 1 I 1..00i I L1 I L2 

A 
0 78 

C 

D 

Diagram B-45. PACK I-Phase and E-Phase 

~ 

I 
15 

I 
15 

(03957) 

3 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

If address check, 
branch to trap 2 

Before 
After 

If address check, 
branch to trap 2 

4 

PACK 
(from Diag B-19) 

IPPACK 

B1 into reg 2. 
D1 into reg 3. 
Generate oprd 1 address 
and store in reg 3 

B2 into reg 4. 
D2 into reg 5. 
Generate oprd 2 address 
and store j n reg 5 

L1 into reg 1. 
L2 into reg O. 
Generate oprd 1 units 
position into reg 3 

2020", 50,000 FEMDM Vall (2/69) 

If address check, 
branch to trap 2 

5 

PACK 1 

6 

Yes 

QJH 020 
(I-PHASE) 
Diag B-19 

If address check, 
branch to trap 2 

No 

7 

Store packed byte 
from reg 2 into 

operand 1 position 

Move zero into last 
processed operand 1 zone, 
because one digit portion 
of oprd 2 was transferred 
too far 

8 9 

Pack (PACK), Decimal, SS Format 

/12/ L1 L2 B1 D1 

0 78 11 12 1516 1920 

2 B2 D2 

31 32 3536 47 

• Objective: the format of the second operand is 
changed from zoned to packed, and the resnlt 
is placed in the first operand location. 

• L1 is the field length of operand 1 . 

• L2 is the field length of operand 2. 

• B1 and D1 are the main storage address of 
operand 1. 

• B2 and D2 are the main storage address of 
operand 2. 

The second operand is assumed to have the zoned 
format. All zones are ignored except the zone 
over the low-order digit, which is assumed to 
represent a ~ign. The sign is placed in the four 
rightmost bits of the low-order byte, and the digits 
are placed adjacent to the sign and to each other 
in the remainder of the result field. 

The fields are processed right to left. If neces
sary, the second operand is extended with high
order zeros. If the first operand field is too short 
to contain all significant digits of the second oper
and field, the remaining digits are ignored. Over
lapping fields may occur and are processed by 
storing each result byte immediately after the 
necessary operand bytes are fetched. 



A 

B 

c 

D 

2 

If address check, 
branch to trap 2 

Diag B-17 

G 

If address check, 
branch to trap 2 

I f add ress check 
branch to trap 2 

Diagram B-47. SPSW I-Phase and E-Phase 

Instruction address 
into reg 3 

QJH 110 
SPSW 

Load macro I AR 

3 

Load into reg 2 
/50/(USASCII zone) 

QJH 020 
(I-PHASE) 
Diag B-19 

(03958) 2020'" 50,000 FEMDM Vall (2/69) 

4 

Yes 

Yes 

D 

IP 
Diag B-19 

5 

Set PSW (SPSW) , Branch, SI Format 

B1 c><l B1 D1 

o 78 15161920 

• The 32-bit word (four eight-bit bytes), located 
in main storage with the leftmost byte at the 
first operand address, replaces the PSW. 

• The op code is /81/ (1000 0001). 

• Bits 8 through 15 are ignored. 

31 

• B1 and D1 are the direct or effective main 
storage address of the leftmost byte of a located 
PSW. 

The set-PSW instruction is equivalent to a branch 
operation. 

When an input/output interrupt occurs, the PSW 
is stored in main storage locations 144/147 and a 
new PSW is obtained from main storage locations 
148-151. 

The PSW has a fixed-length format of one word. 
It is located in an unaddressable (by machine pro
gram) register in the CPU (auxiliary storage 
pcsitions 20, 21, 30, and 31) and is employed as 
an internal control. 

6 7 8 9 



Diagnostic Operation Format 

o 78 1516 1920 '2324 31 

83 I 12 I Bl I Action I Dl 

~ / 
Action 12 (8 Bits) Bl (4 Bits) Dl (8 Bits) 

0 May be used as Number of GPR May be used as 
parameter containing parameter 

branch address 
to microprogram 

2 Value of Not used Address of counter 
increment (displacement in 

block el) 

3 Not used Not used Not used 

4,5 Length of area Not used Address of area to be 
to be fetched ~1 fetched (displacement 
(max 64 bytes) in block el or e2) 

6,7 Length of area Not used Address of area to be 
to be cleared -1 cleared (displacement 
(max 256 bytes) in block el or e2) 

Action 0: Provides a branch to a special microprogram 
routine. This routine (E-phase) is not in the 
control program but has to be coded individually 
for· the various diagnostic programs in the custo
mer storage area. The diagnostic operation, 
action 0, only provides the parameters for the 
linkage to the microprogram and the return to 
the macro (Model 20) program. This action only 
works with the usemeter switch in CE mode 
otherwise it is treated as invalid op code. 

Action I: Is not used (no operation). 
Action 2: Increments a counter inside the log area (that is, 

in block CI). The counter is one halfword wide 
and has to be located on a halfword boundary. 

Action 3: Stores the value of the customer console switches 
to a fixed location in main storage. It will be a 
no operation if the mode switch is at ADDRESS 
STOP. 

Action 4: Moves a desired part of the 'log' area in block CI 
into the fIxed storage location /0178/. This 
action is used for log-out editing. 

Action 5: Does the same with the 'log' area portion in block 
C2 as action 5 does with the 'log' area in block Cl. 

Action 6: Clears a desired part of the 'log' area in block Cl. 
Action 7: Clears a desired part of 'log' area in block C2. 
Note: In actions 4 through 7 any displacement within block 
CI or C2 may be addressed with a maximum length of 256 
bytes. In actions 6 and 7 the area to be cleared is checked 
to determine that it does not exceed the 'log' area. If it 
does, nothing is cleared and a specifIcation check occurs. 

Diagram 8-48. Programming Instruction: 01 AGN (03959) 2020 ~ 50,000 FEMDM Vol (2/69) 



A 

B 

C 

D 

E 

2 

Reg 01 ZooZ 1 
Of Code 

/8/ : /3/ 
0 78 

Reg 11 ZooZ I 
0 78 

Branch into 
Micropr09ram 

Move branch address 
into core pos addressed 
by reg 7 

BI 

To branch address 
/0000/. Microprogram 
. routine 

DI 

Diagram 8-49. DIAGN I-Phase and E-Phase 

.. 
I 

IS 

I 
IS 

3 

Increment 
Logout Counter 

ACT 2 

(03960) 

Increment counter. 
Address defined in 
reg3byl 

2020 2: SO,OOO FEMDM Val I (2/69) 

4 .. 

Insert block address af 
log area /c1/ into reg 3 

Sense data switches 
address defined in reg 3 

Store address switches 
in core position 
addressed by reg 3 

E 

QJH 020 
(I-PHASE) 
Diag 8-19 

5 

If address check 
Branch to Trap 2 

Fetch Log Area 

ACT 4 
Load to-address 
/0178/ into reg 3 
(i n customer storage) 

Truncate length count 
to 64 bytes in reg I 

Move log area address 
from reg 5 inta core 
pos addressed by reg 3 

6 

Clear Log Area 

Subtract operand address 
and length in reg 4 

No 

Clear specified area 
addressed by reg 5 

Yes 

8 

QJH 030 
SPECER 

Diag 8-15 

7 8 9 



Form Y33-1024-0 
FES Y33-1049 

2 

From read end service phases (Diags 5-43 and 5-64) 

3 

r---______________ ~A~ ________________ ~ 

Common read end servic ommon read end servic 
phase for 2501/2520/ phase for 2501/2520/ 

560 detail lOG IN 560 count lOG IN 

A Pl2 Pl2 
QJH 310 QJH 330 

ERRCNT 

Count lOG IN for: 
data overrun or 
fiber optic check or 
read end check 

Complete lOG IN addr 
in reg 3. 
Increment count by 1 (set 
count to FF if overflow). 
lOG IN new count 

I 
Reset read check 

B indicator (reg 4) 

J 
I 

Set interrupt byte 
(DA/FS) 

I 
Set channel end Fl 
(CTRl 11) 

i 
Reset read execute Fl 
(CTRl 20) 

NO~ : _ _ _ Read check I Yes means: read compare 
check or validity check Yes 

C 

Address of intermediate 
log area into reg 5 

load from interm log area: 
Resid field length to reg 0 
Read data buffer to reg 2 
Uneq comp buffer to reg 4 

QJH 380 

D 
Validity check 

No 

Yes 

I i 
- -VALCHK-

Reg 4 = 0 Calculate address of 
lOG IN into reg 3 

ERRCNT 

Count lOG IN for 
va Ii di ty check 

Complete lOG IN 
address in reg 3. 
Increment count by 1 (set 
count to FF if overflow). 

E lOG IN new count 

. 

4 5 

From serial punch end service phase (Diag 5-45) 
r-------____________ ~A~ __________________ ~ 

Common punch end Common punch end 
service phase. Count service phase. Count 
and detail lOG IN on lOG IN on data 
serial punch error overrun 

Pl2 Pl2 
QJH 340 QJH 320 

load displacement of lOG 
I N address into reg 3 

Reset reg 2 for serial 
punch service punch 

ERRCNT 

Count lOG IN for 
data overrun 

Complete lOG IN 
address in reg 3. 
Increment count by 1 
(set count to FF if count 
overflow). 
lOG IN new count 

I 
QJH 340 I 

Set interrupt byte 
(DA/FS) 

Set channe I end F l 
(CTRl 11) 

<$.> No 

Yes 

Address of intermediate 
log area into reg. 5 

load from intermediate 

CODlOG log area: 

RRCNT Residual column count 

Count lOG IN for: into reg O. 

Read compare check Punches wanted (should-

Punch compare check be-data) into reg 2 

Complete lOG IN addr I 
in reg 3. 
Increment count by 1 
(set count to FF if 
overflow). 
lOG IN new count 

I 
Detail lOG IN for: 

Read check or 
Punch check 

Read data buffer or 
punches wanted from reg 2. 
Error rows (on read check) 
or missing/extra bits (on 
punch check) from inter-
mediate log area. 
Calculate error column 
and lOG IN from reg 6 

Reset Pl2 

QJH 150 

• Diagram B-51. Flowchart: Common Read/Punch End Service Phase with lOG IN, Delay Subroutine for E-Phases, and Cont lOG IN Routine and Subroutine 

PlO 

From E-phase 
1442/2501/2560 

Delay subroutine 

QJH 360 

Delay routine 

Wait for end of feed 
cycle 

DEll 

Continue with the 
previously saved 
return address 

Reg 2 = 0 means: 
No compare error I 
data overrun logged, 
or routine entered by 
parallel punch 

Set condi tion code 3 

QJH 100 

6 7 

From E-phase 1442 (Diag 5-65) and 
2501 (Di ag 5-63) 

From 2560 count log in (Diag 5-35) 

From 2560 count log in 
(Diag 5-35) 

PlO Count lOG IN routine PlO Count lOG IN subroutine 

CIO/XIO 

QJH 190 
SUBRI 

TlOB 

I-phase 

QJH 020 

QJH 200 
SUBR 

Count 7 

Error Count Subroutine: 

Complete lOG IN 
address in reg 5. 
Increment count by 1 (set 
count to FF if overflow). 
lOG IN new count. 
Increm lOG IN addr by 1 

SUBR2 

Shift check conditions 
in reg 3 one bit position 
to the left to set the next 
check condition into bit 0 

(04341) 2020 ~ 50,000 FEMDM Vol I (8/69) 

8 9 

Notes: 
1. Combine check conditions: 

a. Shift reg 3 bits 8-15 into reg 3 bits 0-7 
b. Move reg 2 bits 8-15 into reg 3 bits 8-15 

2. Reg 3 is minus, if bit 0 is on. 
This means: increment count for this check. 

The count bytes in the lOG IN area are 
arranged in the same sequence as the check 
condition in the bits of reg 3 

3. Reg 3 = 0 means: all checks are logged 

Reg 2 = minus 

Continue with the 
previously saved return
addr in 'SUBR' 

See Note 2 



2 3 4 

A 

B ENDR 1 EN DR 2 lac 1 

QMH 020 QPH010 

Fi Ie end routine Fi Ie 2 end routine lac end service phase 

c 

D 

E 

Diagram B-55. Program Levell Common Trap Routine (03962) 2020 '" 50,000 FEMDM Vall (2/69) 

Program level 1 

No 

Diag B-51 

R 

........ 

5 

QJH 220 
(DLPROG) 
Diag B-51 

lac 2 

lac 2 end service phase 

6 7 

SIOC 

QXH 010 

SIOC request routine 

./ 
./ < PL 1 
........ 

....... Yes still up >:..;;.;. ______________________________________ ---J 

........ 
/' 

./ 

No 

To next lower active 
program I eve I 

8 



A 

B 

C 

D 

2 

If RETPL 7 was entered 
from system reset, 
program continues in 
program level 0 instruction 
(LEVEL ° = QJH 060, Diag B-21) 

* See Preface for appropriate FEMDM Form Number 

3 

Program Level 7 

QHS 020 
(RETPL 7) 

No 

",-/ ',,
<, PL 7 still up 

.......... // 

To next lower active 
program level 

Yes 

Yes 

4 

CDFAST 

2560 cord print 
(Fast service phase, 
see 2560 FEMDM*) 

Diagram B-57. Program Level 7 Common Trap Routine (03963) 2020 2: 50,000 FEMDM Vall (2/69) 

5 6 7 8 9 



A 

B 

C 

D 

CLRLS 
Oiag B-7 

No 

2 

Initialization Routine 

Load key 

No 

SEnT 

Load /0001/ instruction 
to be modified and set 
read execute latch in 

reg 0 

Read request 

Diagram 8-59. Absolute Loader (03964) 

~ 3 

Read Routi ne 

HALT 
Reg 1 into E, S, T,R ~ FOR. 
Reg 0 into P, I , U, L ~ TO R. 
Read error stop 

Read error 

or overrun 

Length count 0 

Yes 

2020-;,; 50,000 FEMOM Vall (2/69) 

4 ~ 

Text Card Routine 

5 

Identify Card Type 

Row card code 

End card routine 

Move data from read area 

into cores addressed by 
reg 3 

No 

Yes 

Diag B-9 

~ 
No 

6 

TEXCPT 
Stop or 

No instruction step 

End Card Routine 

Check sum matches 

No 

7 ~ 

T a address /0 108/ 
entry poi nt of 

RELOCATION LOADER 

8 9 
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