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PLURIBUS DOCUMENT 7: MAINTENANCE 

PREFACE 

"Pluribus Document 7: Maintenance" is part of a series which 

provides complete documentation for the Pluribus line of computer 
\ 

systems. The present volume is a compendium of documentation on 

each of the card types which may be used to construct Pluribus 

systems. For each card type we include schematic diagrams and a 

logic description (a textual description of the gate-by-gate 
workings of the logic). In many cases a document is applicable 

to many card types. In this event the document is included in 

whole under one of the card types and cross-referenced in the 
other relevant sections. Documentation for the various Pluribus 

cables is also included. 

By its nature, this document will be updated frequently. Accord­

ingly, if you wish to be included in the list of people who will 
receive updates, please notify Julie Moore, Bolt Beranek and 

Newman Inc., 50 Moulton Street, Cambridge, MA 02138. 
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PREFACE 

This maintenance bulletin contains a detailed description of the SUE 1240 Auto­

Load Module. Information in this bulletin is written primarily for system user 

and maintenance personnel with backgrounds in digital systems. Refer to 

Reference bulletin Rl240 for a general description of this module and to SUE 

General System Bulletins for background information. 
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This bulletin describes the logic functions of the SUE 1240 Auto- Load (ALD) 

module as shown in the functional block diagram, figure 1. In the figure, 

INFIBUS interface is shown on the left and remote control of Auto- Load module 

and ROM numbers on the right. Figure 1 is keyed to the Auto-Load logic 

diagrams LD sheets 1 through 9. The respective logic diagram sheet number 

is shown in the upper left-hand corner of each block in the figure. In general, 

the logic diagrams are described as they pertain to a ROM Access Cycle, a 

Direct Data Transfer (DDT) cycle, and a CPU Interrupt. 

ROM ACCESS CYCLE 

The 1240 Auto-Load module operates in the slave mode during a ROM access 

cycle. Functional timing is shown in figure 2. 

ADDRESS RECOGNITION AND ROM SELECTION (LD Sheets 2 and 9) 

The address from the INFIBUS is received through the address bus drivers/ 

receivers shown on LD sheet 9. Address bits A08A through A12A (LD sheet 2) 

are compared to the address bits encoded in address program plug, J2. The 

J2 input is either pulled high or low depending on the assigned Auto-Load starting 

address. For the LEC standard Auto-Load starting address, FBOO, the address 

plug inputs of AOSA, A09A, AllA, and A12A are pulled high, and the input 

compared to bit AlOA is pulled low. Address bits Al2A through A15A must be 

high for any auto-load address. The comparators are strobed b.\· the system 
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Figure 1. .1240 Auto-Load Functional Block Diagram 
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strobe through gate STRC after the address lines become stable. Normally 

low, a comparator output goes high when its two inputs are either both high or 

both low. 

An address match sets flip-flop AMA and performs the following functions: 

a. Signal AMAS-P enables one input of the ROM select gates ERMl 
through ERM4. The other input of only one of these gates are enabled 
by switches SWl and SW2. 

b. Signal AMAR-N triggers 100 µsec LFS one-shot (LD sheet 4), which 
loads the first state of a five state shift register (STAl-P through 
STA5-P). 

Absence of Address Match on strobe (STRB-N) negated, causes AMAS-P to be 

low which disables data strobe gates SRDA and EDLB (LD sheet 8). This 

condition: 

a. Clears SRD flip-flop (LD sheet 4) to inhibit DONE-N, and 

b. Clears EOC flip-flop to enable initiation of ROM access and shift 
register states through flip-flops CYT and CGT. 

CLOCK AND STATE GENERATOR (LD Sheet 4) 

When address match is detected, one-shot LFS is triggered, and its leading 

edge loads the first state of the shift register. The trailing edge of LFSS-P 

sets flip-flop CYT. This sets clock cycle time flip-flop CCT at the trailing 

edge of clock DVAB. Flip-flop CCT remains set, and enables the clock input 

of the shift register through gate C LKS, until the trailing edge of the last state 

(STA5-P) when end of cycle flip-flop (EOC) is set. 

State B clock, STAB-P, is always present and is generated from the system 

25 MHz clock CLKA-P. The clock rate at the output of gate DVAB is 6. 25 or 

12. 5 MHz, depending on whether program jumper J4 at the input of gate SEAB 

is installed. STAB-P clock performs the following functions: 

a. Sets strobe ROM data flip-flop (SRD) through gates SSRM during state 
five (LD sheet 4). 
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b. Clocks the data register during states two through five (LD sheet 7). 
In the word mode, the first nibble of the ROM is clocked into the data 
register through gate ST2W during state 2 and clock B; the second 
nibble through gate ST3W during state 3 and clock B; the third nibble 
through gates ST4B, ST4W and S204 during state 4 and clock B; and 
the fourth nibble through gates SSRM, ST5W and 8305 during state 5 
and clock B. 

If byte signal BYTE-N is low, indicating byte mode, and address bit ABOO-N 

is low (ONE), only the last two nibbles of the ROM are held. The third nibble 

is clocked into data register N300-N303 through gates ST4B, S4RB and S204 

during clock B of state 4. The fourth nibble is clocked into data register 

N400-N404 through gates SSRM, SERB and S305 during clock B of state 5. If 

address bit ABOO-N is high (ZERO), the first two nibbles are clocked into data 

register N300-N303 and N400-N403. 

ROMS (LD Sheet 6) 

Enable input, El, on one of the four ROMS is always enabled by the ROM select 

switches and logic (LS sheet 2). Enable input, E2, is activated by address bit 

A07-P to allow use of 512 XY-bit (mix) LSI ROM. ROM word addresses A2 

through A7 are the inverted INFIBUS addresses AOlA through A06A. Address 

bit AOOA is not used for ROM addressing. ROM nibble addresses AO and Al 

are generated internally by states 2, 3, 4, and 5 as shown in table 1. 

Table 1. ROM Nibble Address Generation 

Address Address 
State 

Nibble Ai Ao 2 I ..., 
.) l 4 l 5 

1 0 0 1 0 0 0 

2 0 1 0 1 0 0 

3 1 0 0 0 1 0 

4 1 1 0 0 0 1 

Aug 73 
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DATA MULTIPLEXER AND DRIVERS/RECEIVERS (LD Sheet 8) 

In word mode, data bits DB15-DB08 are asserted by the Auto-Load module from 

ROM nibbles one and two applied to data multiplexer U59 and U69. The multi­

plexers are selected by RLDS-P low, indicating absence of Direct Data Transfer. 

The drivers/receivers of these bits are strobed by gates SRSA or EDLB if 

a. Strobe ROM Data flip-flop, SRD; is set (LD sheet 4) 

b. BYTB-N is high indicating word mode data bits DB07-DB04 are 
ransmitted on the INFIBUS from ROM nibble three when SRD flip-flop 

is set. Data bits DB03-DBOO are transmitted from ROM nibble four. 
They are selected by the multiplexer when INTS-P is low indicating 
absence of CPU interrupt cycle and are strobed onto the INFIBUS 
when SRD hip-flop is set. 

DIRECT DATA TRANSFER (DDT) (LD Sheet 3) 

Direct Data Transfer timing is shown in figure 3. When the trailing edge of 

Auto-Load signal ATLO-N is sensed, flip-flop ALT sets to trigger a 150 ms 

one-shot ALD. At the end of this time, the Auto-Load lockout flip-flop (ALL) 

sets to disable gate ATLT from any further response to Auto-Load signals, 

until Master Reset is asserted. The reset side of flip-flop ALL sets DDT 

service need flip-flop, RLD, which serves the following functions: 

a. Sets the Ready flip-flop of the DDT part of the Dual Bus Access Logic 
(LD sheet 5). This generates SRLA to transmit Service Request, 
SRLD, (LD sheet 4); blocks Precedence Chain Pulse, PCDB-P; and 
enables setting the Select flip-flop when signal SELD-N is received. 
When the Select flip-flop is set, Acknowledge signal SACK-N 
(LD sheet 9) is transmitted on the INFIBUS through gate PACK and 
the driver/ recei\·er. 

b. Enables the B inputs of the data multiplexers (LD sheet 8), bits 
DB15-DB08. Bits DB07-DBOO are disabled at the strobe of the 
driver/receiver where gates RDSA and RDSB outputs are low. The 
starting address of the Auto- Load is transmitted on the INFIBUS data 
lines and data bits DB12-DB08 can have any value depending on the 
program jumpers (J3) installed on B inputs of the corresponding 
multiplexers. 

c. Enable driver/recei\·er (LD sheet 9) of memory address bits ABOl 
and AB02 (0006) where the Auto-Load starting address is to be loaded. 
Enable dri\·er/receiver inputs of RITE-N signal. The strobe input 
of the above dri\'er/receiver for address 0, 1 and RITE-N is enabled 
when the output of gate ONLN (LD sheet 5) goes high. 
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When the On-Line flip-fl.op of the DDT part of the Dual Bus Access logic is set, 

the output of gate AONL (LD sheet 5) goes low to enable the strobe input of the 

driver/receiver of data bits DB15-DB08 (LD sheet 8). 

CPU INTERRUPT 

When DONE-N is received from memory, ACLK-N (LD sheet 5) goes low to 

clear the DDT Service Need flip-fl.op RLD (LD sheet 3), which in turn, sets 

CPU Interrupt Service Need flip-fl.op, INT •. This enables generation of SRLl-N 

through the CPU interrupt part of the Dual Bus Access Logic (LD sheet 5) and 

the drivers/receivers (LD sheet 4) and enables the B inputs of the data multi­

plexer (LD sheet 8) bits DB03-DBOO. The device number, as selected by 

switches S4 and S3 (LD sheet 3) is transmitted on the INFIBUS data bits 

DB01-DB02. The strobe input of the drivers/receivers for bits DB15-DB08 

are disabled. 

DEVICE AND ROM NUMBER (LD Sheets 2 and 3) 
' 

Switches Sl and S2 are used to select one of four possible ROMs on the Auto­

Load circuit card. Switches S3 and S4 select the device number assigned to the 

Auto-Load modules as indicated in table 2. All four of the switches have open 

contacts available at connector Jl for remote control. 

DRAWINGS AND PARTS LISTS 

The SUE 1240 Auto-Load assembly drawing,· logic diagrams, and parts lists 

included in this bulletin are listed below: 

Title 

SUE 1240 Auto-Load Circuit Card Assembly 
(ALD) 

SUE 1240 Auto-Load Logic Diagram (ALD) 

Sue 1240 Auto-Load Parts List (ALD) 

8 

Drawing Number 

2001002129 

LD2001002129-1 

PL2001002129 

Sheet 

1 

1 thru 9 

2 thru 6 
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Table 2. SUE Auto-Load Modules and ROM Selection 

Auto-Load ROM ROM 
ROM Location Selection Switches* 

Device 
Model 

Description Part Numbers Numbers 
On Circuit Card ROM J Device 

Number 
Assembly Sl 82 I S3 84 

1241 Auto-Load, Teletypewriter 1005000796-13 1 U3S D D D D 0000 

1241 Auto-Load, Paper Tape 1005000796-13 1 U3S D D u D 0002 

1242 Auto-Load, Disk (Fixed) 1005000796-25 2 us D u D D 0000 

1242 Auto-Load, Disk (Removable) 1005000796-25 2 us D u u D 0002 

1243 Auto-Load, Cards 1005000796-37 •) U18 u D D D 0000 " 
1244 Auto-Load, Magnetic Tape (0) 1005000796-38 4 U28 u u D D 0000 

1244 Auto-Load, Magnetic Tape (1) 1005000796-38 4 U28 u u D u 0004 

1244 Auto-Load, Magnetic Tape (2) 1005000796-38 4 U28 u u u D 0002 

1244 Auto-Load, Magnetic Tape (3) 1005000796-38 4 U2S u u u u 0006 

1251 Auto-Load, Paper Tape/Disk 1005000796-13, 
-25 1 •) . - U3S, US -- As Above 

1252 Auto-Load, Paper Tape/Cards 1005000796-13, 
-37 1 ' ; 1 U3S, UlS -- As Above 

1253 Auto-Load, Disk/Cards 1005000796-25, 
-37 ') ') 

.... , " U8, U18 - As Above 

1261 Auto-Load, Paper Tape/Disk/ 1005000796-13, 
Cards -25, 

-37 1, 2, ;} U3S, US, UlS -As Above 

1271 Auto-Load, Paper Tape/Disk/ 1005000796-13, 
Cards/Magnetic Tape -25, 

-37, 
-3S 1, 2, :1, ·l U38, U8, Ul8, U2S --As Above 

*U - Up position, D - Down position 
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NOTE81 

1, ALL REl·•TORI AU Ill OllMll U\, 1/4W, 

2. ALL NON· POLARIZED CAPAC!TOl!8 ARE 0.1.1, • 80'1, ·20'1, aov. 
3, ALL POLARIZED CAPACITORS ARE 33•1•. *20'1, lOV, 

4. INTEGRAT~D CIRCUIT PACKAGE TYPE DE8!GNAT!ON8 ARE 
ABBREVIATED, FOR COMPLETE PART NUMBER IEE PARTS 
L!BT, (REFERENCE LIST ON DRAWING 8001800200-1). 

5, l~TEGHATED CIRCUIT PACKAm; POWER PINS ARE: (14 PIN ICP) PIN 7 OV. 
PIN 1-1 +5\', EXClo:P1' T73 AND mo:J PIN ll 0\', P[N 4 +5V: (16 PIN lC'P) PIN R 
OV, PIN 16 -+5\: EXCEPT BDR fill"' 7, R OV, PIN IV .+SV, T96 !>IN 12 O\', PIN 5 
+5V; {24 f>JN JCP) PIN 7 OV, PIN 24 +5V. 

+av PINS ARE Pl•All, A.28, AH, Alt, Bll, 818, 819 AND Bil. 

OV PINS ARE Pl-Al, Al, Al5, A40, AM, AH, Bl, R2, BUI, MO, &14, 
BIS, Jl•Bl, Bl, BS, M, BS, Bl AND BT. 
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 2) 

AMAS-P/ AMAR-N 

RSSl-P, HSS2-P 

ERMl-N thru ERM4-N 

Address recognized, asserted when address bits 
A08A-P through A12A-P match the device number 
wired on address program plug J2. 

Remote control ROM select lines 

Enable ROM signals for ROM 1 through ROM 4 
when Auto-Load address is recognized. Only one 
ROM can be enabled at one time by setting switches 
Sl and 82. 
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J2-E2 J2-El J2-E3 

JZ-02 J2-Dl J2-D3 

JZ-B2 J2-Bl J2-B3 

J2-A2 J2-Al J2-A3 

ADDRESS RECOGNITION 

11 

N 13 T :~ 
U35 

ROM SELECT 
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AMAS-P 
4,8,8 

AMAR-N 
4 

ERMl-N 
6 

ERM3-N 
6 

ERM2-N 
6 

ERM4-N 
6 

• 



KEY SOURCE LOGIC DEFINITIONS (LD Sheet 3) 

RLDS-P, RLDR-N 

INTS-P 

ALTR-N 

OSCL-N, ARES-P, 
SCLR-N 

DNS3-P, DNS4-P 

Direct Data Transfer (DDT) Service Need, enables 
the DDT part of the Dual Bus Access Logic; the B 
multiplexer B programmed inputs (start address) 
of data bits DB15 through DB08; and asserts 
address 0006, and RITE-Non the INFIBUS. 

CPU Interrupt Service Need, enables the CPU 
interrupt part of the Dual Bus Access Logic and 
the multiplexer B inputs (device number) of data 
bits DB03 through DBOO. 

Auto-Load delay of 150 ms from the time Auto­
Load signal is detected, used as an initial disable 
of ROM access. 

Master reset signals. 

De\'ice number select, remote control 



SUE 1240 

.. 

AUTO LOAD 
DELAY (140 na) 

•1• _____ ,.~ 
AUTO LOAD LOCKOUT 

CRI 
0001 

MB2002001225-1 

DDT SERVICE 
NEED RLDS-P 

INTERRUPT 
SERVICE 

5,8 

S-P NEED JNTS-P 
T ALT 9 s.s 

(REMOTE AUTO 
LOAD) 

Jl-A6 

"' "" 

RALl).N t---~!!!!../ 

R·N 
15 

L-t------t-------f---------+--------ALTR-N 

-~.o;~~.-j~---+-----f-------+----------+------~OS;L-N 

AUTO LOAD 
ENABLE 

A~RT-N-------------------------1----<l....._-d 
CLEAR INTERRUPT 

BCLK-N-----------------------~+--..2..d"'-
5 

'-----------------------~SC~R-N 

SUE 1240 Auto-Load Logic Diagram (ALD) 
LD2001002129-1, Rev. C, Sheet 3 of 9 
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 4) 

SSRM-P 

SRDS-P 

STA2-P thru STA5-P 

STAB-P 

Clocked last state to store the last nibble (4), 
strobe it into the drivers/receivers and generate 
DONE-N. 

Strobe ROM data onto the INFIBUS. 

ROM access states. The first nibble is stored in 
the data register during STA2-P and the fourth 
nibble during STA5-P. 

6. 25 MHz clock used with STA2-P through STA'.J-P 
for timing. 



SUE 1240 MB2002001225-1 

r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~SS~M-P 

STROBE ROM DATA 
r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~8RDS-P 

8,8 

OUT 

AM:S-P·~~---+-+-~_,;::::::;:::;;:~_..J N Pl-A2' 
81 lO DONE-N 

A"1R·N~ ..... 4-4-4-~~~~~~~~~~~~~~~~~~~..2.2..dr.::~J..;..,..~~~.:::.{ 
GE~T-N~-t--t--t--t-~~~~~~~~~~~~~~~~~~~-"=-oi ------~ i2 

BI1NA p 
3,5 

Pl-A31 
SPl.1-N SRLB--N~-t--t--t--t-~~~~~~~~~~~~~~~~~~~~~~~~~~~~- 03 

END OF CYCLE 

14 S-P 
12 

END OF CYCLE AND RESET CLEAR 
ROM ACCESS 

STATE GENERATOR 

ov N 

LOAD FIRST STATE 

3 82 

Pl·ASO 

JUMPER FOR 
8, 25 M'HZ CLOCK 

~--~1 
~ J4 

ROM ACCESS 
CYCLE TIME 

I 
t--
1 

CLKA-P ~---_..--"-! 

CLOCK FREQ. DIVIDER 
12.5 OR 6.i5 MHZ 

SUE 1240 Auto-Load Logic Diagram (ALD) 
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83 .. 
85 

•2 14 

STA 
T96 •• 13 

U65 
•• 11 

115 10 

c K 

16 

STATE "B" CLOCK 

1 

N 

Pl-A35 
SRLIJ..N 

Pl-A2& 
SACK-N 

STAI- I' 

STA2· I' 

• 
STA3-P ... 
STA4-P • •• 
STAS.-P 

6 

STAB--P • 

-



SUE 1240 

DDT SERVICE NEED 

SELl-N .,--~~-

3 INT~P 

(RESET) 
ARE&-P 

3 

BUS ACCESS LOGIC 
DDT 

C'PU INTERRUPT 

SUE 1240 Auto-Load Logic Diagram (ALD) 
LD2001002129-1, Rev. C, Sheet 5 of 9 
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·):);++---- AONL-N 
8 

SJH,A-N 

ONLN-P 
9 

Pl-B25 
PCD~P 

-



KEY SOURCE LOGIC DEFINITIONS (LD Sheet 6) 

RMDl-N thru RMD4-N OR-tied outputs of the four possible ROM output 
data. 



SUE 1240 MB200200122 5-1 

AOTA-P 

AOf!IA--P 

• A05A-P 

• A04A-P 

• A03A-P 

• A02.A-P 

• A01A-r 

2 ER~4-N 

2 ERM2-N 

4 ~'J';\4~ p 

-

5 ST48 

"°' u• 

-· 

14 
E2 

15 AT 

l A8 
2 AS 

3 A4 

4 A3 
7 A2 
8 Al 

• AO 
l3 El 

~E2 
~AT 

1 A8 
2 AS 

~-+-t-t--""13 A4 
4 A3 
7 A2 
8 Al 

.--t-++-lt-+-l-+-l--5~AO 
13 El 

4 STAS-P~ ~E2 
~A7 

.-+-+--1=-iA6 

._.1-+-+--'2=-iAS 

--++-1--"-lS A4 

f- -+-1-+-1---4-1A3 

--++-l-+-+--7'-lA2 

H · +-i-+-+---6-tAl 

4 STA3-P 
3 STJ 

~~4 
N~ • 

-------------1-+t--l-~-+-l-+-++--l"'Cll: AO 2 ERM3-N El 

~E2 
~A., 

l A8 
2 A5 
3 A4 
• A3 

• A2 

8 Al 
5 AO 

l3 
2 ERMl•N ---------------------Cl El 

ROMS 

ROM4 
U28 

ROM2 
U18 

ROM3 
UB 

RO Ml 
U38 

.. 9 

03 
10 

02 11 

01 
12 

04~ 
03~ 
02 P"~-t-1t-. 
01 12 

.. ~ 
03P-ii-tt 
021>-"'--I-+ .. 
01 12 

.. p!.-..J 
03~ 
02 11 

01 12 

Rl9 

'~~-
R3 

_,. 510 
·vv 

R5 

...A510 
vv 

R20 

_,. ·~~ 

RMJM..N 

RMOO-N 

RMD2-N 

RMD1-N 

•5V 

NIBBLE ACCESS 
TRUTH TABLE 

ROM ---. 
NIBBLE~ STATE 

1 0 0 i . .i".i 

1 0 3.4. 5 

o i 3.4.S 

1 1 x. x. s 

SUE 1240 Auto-Load Logic Diagram (ALD) 
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KEY SOURCE LOGIC DEFINITIONS (LD Sheet 7) 

NlOO-N thru Nl03-N 

N200-N thru N203-N 

N300-N thru N303-N 

N400-N thru N403-N 

Data register output of the first nibble (data bits 
DB15-DB12) in word mode only. 

Data register output of the second nibble (data bits 
DBll-DBOS) in word mode only. 

Data register output of the third nibble (data bits 
DB07-DB04 in word mode; or either the first or 
third nibble in byte mode. 

Data register output of the fourth nibble (data bits 
DB03-DBOO) in word mode; or either the second 
or fourth nibble in byte mode. 



SUE 1240 MB2002001225-l 

ROM NIBBLES 

DATA REGISTER 

RMD4-N~-----------------------------------~q • 
2 

RMDl-N~------------------------~ 3 

• 
RMil2·N~------------------------------->---\---1f-"'q • 
RMDl·N----------------------------..---+-+---+~q 

21 

22 

• 

~ 
~ ,..__ 

HOLD NmBLES 18 
1 AND 2 IF WORD 

15 

STA2o-P 9 

103 lQS 

lll2 1Q2 

lDI lQl 

lDO lQO 

TlOO 
U68 

2DS 2Q3 

2Il2 2Q2 

2DI 2Ql 

200 2QO 

4 ~----1----------------~l"'-l~~wi....:.P ____ _ 
STtB- p 111~" 8 1 CL Kl CLK2 

}23 
STA3-P--<,._i---+-------+-------"-3i-~ 

4 .,_------+------~·_J~~~~wi...:,.P _______ ..__......__..___. _____ ~ 
J.u••J6 

AOO~P -11-1--1---1------....., 
9 

HOLD NIBBLE 
3 IF WORD 

l OR 3 IF BYTE 

BYTA-P -+++..-1-------+-+---"-i~~e u•• • 3 

N 
8 NIBBLE 3 (BYTE) 

STA4-P 

• 

~ 9 
~ s2L.~ NI'BBLE 1 (BYT~rn s20.. P 

1!.) ~~~ ../lo!•:!+--+-+==:.;...==:u"<i ~~~ 8 

•J 11 
13 

2 ST4W 
NIBBLE 3 .,. (WORD) 

.----2!t-"" 12 

l 

N • ~t~a NIBBLE 4 (BYTE) 
12 13 

~lc~N~--1---l~N~m:::.=B~LE::._:2~(B~YT=E~)~~'.Q''°' 
~6 ~~~ 

L----4-~2.--- 9 • 

10 i~w N 

,: :>c>'~:':o:---<l>--t--"~.!.l1 "" s 

NIBBLE 4 
(WORD) 

p 

• 

SSRM·P~-----------~ 

HOLD NIBBLE 
4 JF WORD 

... ~ lDS 

.. 'c 1m 

~ -'!c 101 

~ I-- --- '.!q lDO 

TlOO 
1148 

wq 2D3 

~ 2Il2 

16 201 

15 200 

12 

1Q3 

1Q2 

lQl 

lQO 

2Q3 

2Q2 

2Ql 

2QO 

• 2 OR 4 IF BYTE CLKl CLK2 

, .. 
.... 
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5 
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• 
N 
20 
N 
19 

N 
8 
N 
9 
N 
17 
N 
18 

N 
5 
N 

• 
N 
20 
N 
19 

N 
8 
N 

• N 
17 
N 
18 

Nl03 .. N 

• 
N102--N 

• NlOl-N 

• 
NlOO-N 

8 

N208-N 

8 
N202-N 

• 
N201 .. N 

• 
N200-N 

8 

BYT:&-N 

(BYTE MODE) 
8 

N303o-N 

• 
N302-N 

• 
N301•N 

• N30o-N 
8 

N403-N 

• 
N402-N 

• N40l<•·N 

• 
N400-N 

Ill 



SUE 1240 MB2002001225-1 

AONI.rN 
5 STRO&~ R0M 

BYT~N DATA OR START ADP 
7 p 

SRDS-P 11 • 
AM~P 

2 DATA MULTIPLEXER 

NlOS.-N 

7 

N102-N 
7 

10 

NlOl-N 11 
7 

I Al AaA2113 

NlOO-N I I 14 

7 I 
I 
I 
I 
I 
I 

Bl B3B2\e 
I 

N203-N I 5 

' I 
Cl C3C2\a 

N202-N I 2 

7 
E3E2\10 El 

N201 ... N I 11 

' 
N200 .. N 

7 

RLDS-P 
3 

N303-N 
7 

N302•N 

' 
N301-N 

' 
BONL-N 

N300-N 

SRD&-P 

AMAS-P 

N403-N 
T 

N402•N 

T Jl-A4 

DNSf-P 

N40l-N 11 

' Jl-A3 
DNS~P 

N400-N 
T 

INTs..P 
3 

DEVICE NUMBER 
SELECT SWITCHES 

STROBE 
28 

N 
Pl ... 848 

2Y D3 B3 
N 

7 ' 
DBl&-N 

2A 

----- -- ------~3: lB Pl-BU 
lY 

N 
D4 Bf 

N 
DB14-N 

lA • • Tl5' 
BDR f4 i ---U&9- -

38 N 13 
--fiio-- Pl-848 

SY 9 D2 DBlS.-N 
3A 

-------
4B p] ... 845 

4Y 
N 11 01 0812-N 
12 4A 

SEL 

15 
STROBE 

2B Pl•BH 
2Y N D3 B3 N DBH-N 

' 5 2A _____ _!~: ------
IB Pl-843 

lY N D4 Bf N 0810-N 
1A • 8 

T15T 
BDR • 4 i ---usu ____ 

SB N 13 
--u&o--- N 

Pl-842 
3Y 

9 
D2 B2 

9 
DBO~N 

------- -- ---~ ;. Pl•BU 

4Y 
N 11 

DI Bl N 
DBOS-N 

12 10 
,. p 

SEL 12 

STROBE 

p ROM DATA 15 
6 STROBE 

N 
PI-A•S 

D3 B3 
5 

DBQT ... N 

-----~: Pl·A•T 
D4 B4 

N 
DB06-N 

6 

BDR f4 1 

13 -uso---
N 

Pl•A41 
D2 B2 DBO~N 

9 

fZ i. 
11 N 

Pl-A45 
01 Bl 

10 
DB04-N 

p p 

• JI 12 

STROBE ROM DATA OR 

DEVICE NUMBER 
15 

STP.OBE 

N 
Pl•A44 

D3 B3 
5 

DBOS..N 

------ ____ .!.•: 
lB 

N N 
P1-A43 

ll' • D4 B4 
8 

DB02-N 

Tl57 
_ _!D!_ -~ i -u39--

N 13 U40 N 
Pl·A42 

3Y 9 
D2 B2 

9 D801•N 
3A ------ -----~;. Ph·A•l 

4Y 
N 11 

DI Bl N 
DBO~N 

4A 12 , 10 

fl;. SEL ENABLE 

15 

DATA BIT FROM 

ov 
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SUE 1240 

s QTY 

~REQD 

1 

2 

3 

00 

00 

00 

00 

()() 

4 

00 

()() 

00 

on 

:l1 

01 

01 

01 

01 

01 
,,, 

01 

01 

(J1 

5 

6 F 

7 

a 
9 

0 

1 F 

2 F 

3 F 

'It F 

5 F 

6 F 

7 F 

8 F 

9 

02 CJ F 

()(JO 

001 

000 

OCJO 

()()0 

CJ32 

OCJCJ 

003 

{)()() 

()(JO 

014 

005 

001 

002 

003 

007 

001 

001 

poc1 
CJCJlj 

02 

02 

1 F 0Cl1 

2 F OO&i 

3 02 

02 

02 

02 

02 

02 

029 

030 

03 

032 

F 001 

4 000 

!> CJOCJ 

6 F ()()1 

7 F 001 

~ F 003 

002 

F 003 

1 ()(JO 

on 1 

000 

SERIAL NO. 

START END 

0001 

0001 

0001 

0001 

OCJ01 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

OCJ01 

CJ001 

0001 

0001 

0001 

0001 

0001 

0001 

()CJ01 

)()01 

CODE I SPECIFICATION I 
PART NUMBER IDENT DESCRIPTION VENDOR 

2001()()2129•1 jALD• CKT CARD ASSY 

1001()()1+ 72 2 • 1 PRINTED ~G so, Alu 

80CJ1300101 ·1 jc:APACITOR 

80013003H'•2 pPACITOR 

80018CJOOl+2·1 ~CP 

80018CJ0046·1 ~CP 

8001 8000 7&i -1 ~CP 

«101803148-1 ICP 

8001800()1jlj • 1 ~CP 

80CJ t 80004 8 - 1 CP 

8001 803126-1 ICP 

r11018Cl32Cll+· 1 ICP 

8()01 800CJ98 -1 CP 

8CJ01800058 • 1 CP 

8001 8()()()1+ 7 • 1 ~CP 

!ll018Cl3155·1 ICP 

80CJ 1 8Cl0ll69 -1 ~CP 

80018CJ0113 _, ~CP 

8001813169-1 ICP 

N82&i2A 1832&i ~CP SIGNET I CS 

ecm 160CJOCJ s -1 ~ELAY LINE, FIXED 

3&i28-1002 26066 ~ONNECTOR, RT ANGLE 3M ~O 

SUE 1240 Auto-Load Parts List (ALD) 
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I MATL/NOTE(S) FIND 
REF DESIGNATION(Sl NO. 

USED ON SlE 121+0 ~ 

~ 

~ 

i. 
~ 

C1 THRU C4, ~ 
C6 THRU C17, -C19 THRU C34 
,25 IS 

t1 

C5, 18,35 .8 IS ~ 
p 

0 

Ul,3~7,13,14,21, 1 
23,5 ,63,64,67, 
73, 77, So ( 74HClCl ) 

~433,&i7, 56, 74 
H10) 

~2 

U31 ( 7&i02) p 
"'a, u C 7" 1 oo l 1'&i 

U6,36,&i2 (74H04) s 

U2, 12, P· 52, 62, 6 
72, 76 74H20) · 

U11 ( 7&i08) ~7 
U27 (7"S15) ~8 

9 

U&i5, 51,61, 75 ~o 
( 7&i 73) 

US&i ( 7&iH55) ~1 

U32, 55166, 71 2 
( 7&iH11 

1Jt'1 ( 71+ 123) 23 

" 
5 

U78 ( 74H1 03) 6 

U65 ( 7&i96) 7 

U39, 59, 69( 74157) ~8 
U17,37 9 

DL1,2,3 CJ 

1 

J1 2 
20 CONTACT RCPT 

J3 



MB2002001225-1 

IS QTV 
~RIQD 

It F (13 

n.s 
OJ 

001 

s ~ 

• 
~ , 
8 

) 

()'J 

()J 

OS9 

01+[ 

1 

001 

010 

002 

()()It 

!lOJ 

008 

IJCl1 

()() .. 
002 

002 

()()() 

(](11 

()()1 

Cl&+ 

(l .. 2 

()ll3 

01+1+ 

()1+5 

C!4G 

Clll 7 

O&+B 

()ltg 

E O!l1 

" 
()32 

use I A/R 

SERIAL NO. 
PART NUMIER 

START END 

00()1 llJOt80320J• 1 

0001 aim a1no2 .. t 
0001 11101 El(]{) 12J .. 1 

0001 8001803212·1 

~!001 T8201 

poo1 RLO 7S680G 

poo1 RLO 7S 1Cl2G 

~1001 RLO 7Slt31 G 

JO() 1 RL07SS11G 

J001 RL07S152G 

po01 RL07S512G 

)()()1 RL!l7S103G 

pC>01 RLO 7S2CIJG 

)()()1 80() 1 IC)()()() 1 • 1 

po01 1 00 5000 764 ~ , 

pcm1 SN60/SN63 

CODI 
IDINT 

le1640 

SUE 1240 

DISCllP110N I SPt:CIFICATION I I MATL/NO'llCS> FIND 
VENDOR Riii DUIGNATION(8) NO. 

I CP ta1t c ,_s, 1 ) Jtt 

ICP IMS ( 71JSHl) 35 

lCP U10, 19.20·29~0· J6 
~~t Cl, O, 

JCP USS, ( 71tS1 12) .S7 

~OGGLE SWITCH Sl NGER CONTROL 51 Tl«U Sit 319 

~ESISTOR MIL•R·226816/1 R1,U,11t .5 IS 39 

~ESISTOR MIL•R•221581t/1 R2,lt,&, rni 11, 16, ltO 
, 8, 21 .s s 

~ESISTOR MIL•R•226816/1 R8 .5 IS 41 

~ESISTOR MIL•R•226811/1 RJ,5,19,20 .5 IS 1+2 

~ESISTOR MIL·R•226816/1 R7,9 .5 IS jl+3 

j\ESISTOR MIL-R•226816/1 R17,22 ,5 IS jl+lt 

145 
~ESISTOR MIL•R•22fll!l4/1 R15 .S IS jl+6 

~ESISTOR MIL•R•226811/1 R12 ,5 IS ~7 

~IOOE CR1 .5 lS '48 
PIN, TERMINAL J2+J,4 

NOE 2Hl 
'49 

~OLDER QO•Mi71 ~o 

" REF ~)(){)1 LD21l!l1 Cl02129 • 1 OGIC DIAGRAM ~1 

SUE 1240 Auto ... Load Pa.rt;s List (ALD) 
PL2001002129, Rev. G, Sheet 3 of 6 



001 

002 

003 

004 

()()1 

002 

003 

()(J4 

001 

002 

003 

004 

001 

002 

003 

004 

001 

002 

003 

004 

005 

001 

002 

003 

004 

OC:o 

SUE 1240 

S QTY SERIAL NO. 
~REQD START END 

0(1() ~)()01 

000 

001 Irmo 1 

001 looo1 

I 

000 ()()() 1 

000 

001 ()()() 1 

001 0001 

000 0001 

()()() 

001 0001 

001 0001 

' 

()()() J001 

000 

001 0001 

()() 1 0001 

000 0001 

000 

001 0001 

001 0001 

001 0001 

(JOO 0001 

000 

001 l001 

001 1001 

001 J001 

PART NUMBER CODE 1 SPECIFICATION I 
ID£NT DESCRIPTION VENDOR 

2001002129·2 IALD•CKT CARD ASSY 

2001CXJ2129·1 jALD·CKT CARD ASSY 

100 50()() 796- 1 3 I CP (ROM) 

2001002129·3 jALD·CKT CARD ASSY 

2001002, 29· 1 IALD•CKT CARD ASSY 

1OCJ5000796· 2 5 ICP (ROM) 

2001002129-4 jALD-CKT CARD ASSY 

2001002129-1 jALD•CKT CARD ASSY 

1CXJ50CJO 796· 3 7 I CP (ROM) 

2001002129·5 ALD·CKT CARD ASSY 

2001002129-1 ALD·CKT CARD ASSY 

1005000706·3S ICP (ROM) 

2001002129· 1 Cl jALD· CKT CARD ASSY 

2001002129• 1 jALD· CKT CARD ASSY 

1 Oll5000 796-13 I CP (ROM) 

1005000796-25 ICP (ROM) 

2001CXJ2129-11 jALD•CKT CARD ASSY 

2001()02129-1 jALD•CKT CARD ASSY 

1005000796-13 I CP (ROM) 

1005000796-37 ICP (ROM) 

SUE 1240 Auto-Load Parts List (ALD) 
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MB200200122 5-1 

1 MATL/NOTE(S) FIND 
REF D£SIGNATION(Sl NO. 

USED ON SUE 1241 1 

2 

3 

U3S 4 

l PL2001002129·3 G 

USED ON SUE 1242 1 

2 

3 

us 4 

l PL2001002129·4 G 

USED ON Sl£ 1243 1 

2 

3 

U1S 4 

l PL2001002129· 5 G 

USED ON SUE 1244 1 

2 

3 

U2S I'+ 

l PL2001002129· 1 CJ G 

USED ON SUE 1251 1 

~ 
3 

U3S I'+ 
us 5 

l PL2001002129·11 G 

USED ON SUE 1252 1 

~ 
3 

U3S I'+ 
U1S 5 



001 

002 

003 

()()4 

ems 

()()1 

002 

()()3 

()()4 

CXl5 

0015 

001 

()()2 

(ll')3 

Cltll+ 

()()5 

one 
()()7 

MB2002001225-1 

S QTY SERIAL NO. 
PART NUMBER ~ REQD START END 

()()() 1ticx1, 2(Xl10Cl2129•12 

. 00() 

001 )()()1 2001002129·1 

001 lCXl1 1 0()5()()() 796· 2' 

001 poo1 1()()5()00796·37 

000 )()01 2001002129•20 

()()() 

001 ~()01 2001002129•1 

001 l!l01 1 ()() 500() 796• 1 3 

()()1 j<loo1 1Cl050CJCJ796•25 

()() 1 loml1 1 CJ() 50()() 791S• 3 7 

()()() ()()()1 2ClCl 1002129· 30 

[)CJ() 

001 (]()()1 2()()1()()2129• 1 

()()1 CICXl1 1ClClSClOO796· 13 

[)() 1 0001 10()5()00796•25 

[)()1 ()()()1 1 OCl SOCIO 796• 3 7 

001 0001 10050ClCl796·38 

SUE 1240 

CODE DESCRIPTION l SPECIFICATION I I MATLJNOTE(I) FIND 
IDENT VENDOR REF DEllGNATION(I) NO. 

IALD•CKT CARD ASSY USED ON SUE 1253 1 

2 

jlLD•CKT CARD ASSY :s 
ICP (ROM) U8 4 

ICP (ROM) U18 5 

l PL2Cl01002129•2Cl ' ~LO• CKT CARD ASSY USED ON SUE 12151 1 

2 

jALD• CKT CARD ASSY 3 

I CP (ROM) u:sa 4 

ICP (ROM) ue 5 

ICP (ROM) U18 IS 

J PL20Cl1CXl2129•3Cl ' 
j.ALD• CKT CARO ASSY USED ON SUE 1271 1 

2 

!ALO• CKT CARD ASSY 3 

I CP (ROM) U:S8 lat 
I CP (ROM) U8 5 

ICP (ROM) U18 le 
ICP (ROM) U28 7 

SUE 1240 Auto-Load Parts List (ALD) 
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SUE 1240 

J 

1 

2CJC 

20 

202 

203 

204 

205 

206 

20 7 

~08 

209 

J 

1 

3 

4 

21C 

21 

212 

21 

21 

21 5 

21 fl 

21 I 

21 ·~ 

21 9 

22 CJ 

22 1 

22 2 

S QTY SERIAL NO. 
~ REQD START END 

REF JO() 1 

A/R )()()1 

REF )()()1 

RE~ pclCl1 

REF J001 

REF po01 

REF )(](]1 

REF J001 

REF )()()1 

REF J001 

REF J001 

(](JO 

000 

000 

REF 0001 

REF 0001 

llt[f 0001 

REF 0001 

REF 0001 

REF 0001 

REF 0001 

REF 0001 

REF 0001 

MB2002001225-1 

PART NUMBER CODE DESCRIPTION I SPECIFICATION/ 1 MATL/NOTE(S) 
!DENT VENDOR REF DESIGNATION(Sl 

SPE C/DWG/STD NOTES: 

LE CP1049• 17 ~RKING (IDENTIFY). 

~REA TO BE FREE OF SOLDER. 

COMPONENTS NOT CALLED OUT BY THEIR FIND NO. ON FACE pr DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

COMPONENT HEIGHT .395 MAX. 

fROTRUSION SIDE 2 .CJ70 MAX. 
jTHRU SOLDER. 

LEADS TO BE VISIBLE 

jTOTAL WARP AND TWIST SHALL NOT EXCEED .010 INCH/INCH 
IN GENERAL AREA AND ,005 INCH/INCH IN CONNECTOR AREA. 

~?UARE PAD DENOTES CATHODE END (STRIPE) OF DIODE, OR 
OSlTIVE {+) END OF CAPACITOR. 

~ECTANGULAR PAD AND DOT OR SLOTTED END OF ICP DENOTES 
PIN 1. 

~XIMUM COMPONENT CONFIGURATION DEPICTED ON FACE OF 
!DRAWING. FOR ACTUAL USAGE SEE APPLICABLF PARTS LIST. 

~RIANGLE SYMBOL DENOTES TERMINAL PIN LOCAT10N. 

ON ·1 ASSEMBLY, MASK OFF HOLE PADS OF FOLLCftllING 
UNUSED I.C. PATTERNS ON SOLDER SIDE OF BOARD PRIOR 
TO SOLDERING1 U8,U18,U28 AND U38. 

ON ·2 ASSEMBLY,MASK OFF HOLE PADS Of FOLLCftllING 
UNUSED I.C. PATTERNS ON SOLDER SIDE Of BOARD PRIOR 
TO SOLDERING: U8,U18 AND U28. 

ON ·3 ASSEMBLY, NASlt 0,, HOLE PADS Of fOLLC*ING I.C. 
PATTERNS ON SOLDER SIDE Of BOARDS PRIOR TO SOLDERING: 
U1 B, U2B ANO U38. 

ON -4 ASSEMBLY, MASlt Off HOLE PADS or fOLLC*ING I.e. 
PATTERNS ON SOLDER SIDE Of BOARDS PRIOR TO SOLDERIN5: 
UIS, U28 ANO U31. 

ON ·5 ASSEMBLY, MASK OFF HOLE PADS OF FOLL<MING I.C. 
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING1 
U8, U18 AND U38. 

ON • 10 ASSEMBLY, MASK OFF HOLE PADS OF FOLLCftllI NG I. C. 
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING1 
U18 AND U28. 

ON •11 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING I.C. 
PATTERNS ON SOLDER SIOE OF BOARDS PRIOR TO SOLDERING: 
U8 AND U28. 

ON ·12 ASSEMBLY, MASK OFF HOLE PADS OF FOLLOWING I.C. 
PATTERNS ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING: 
U2B AND U3B. 

ON ·20 ASSEMBLY, MASK OFF HOLE PAD OF FOLLOWING I. C. 
PATTERN ON SOLDER SIDE OF BOARDS PRIOR TO SOLDERING: 
U2B. 

SUE 1240 Auto-Load Parts List (ALD) 
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LEC & llN A~D CODE 

L!C 41,,D eooe:I 

FE1301 l..OA At.a I. F00 -
'EGUI l..OA A5 0000 

'E0bl ML. T 0000 

'EQJ8/ BT ZE, FE1i? 

'EIU/ (:MP AS E 0002 

't:BC/ BF' EQ, FESA 

,E0f I l..OA A 4 l. F820 

l'Et21 STA At x~ x 

'f 1£1/ L.OA A'S L FBSE 

'Et81 LOA Ut E 0000 

FE'. t A/ JSB A 1. )( 5 )( 

FEtC/ BT ZE, FEtA 

'Et El LOA A7 X 3 R 

Ff 201 JSB 42 XS X 

FE221 l..DA Al X 3 R 

FE24/ L ! Le A 1 0008 

FE2~/ JSB A2 XS )( 



P'E281 IOR At Xl R 

FE~A/ C1<1p A1 I.,. 00FF 

fl'E2E/ BT fQ, FE 18 

FE301 JSB A2 )( s )( 

F!ll/ STA a A Al )( 1 l( 

FEJIA/ SUB AT E 0001 

FE lb/ BF ZEa FE30 

FE'.J81 JSe Al XS )( 

FElAI SUB Ab )( l R 

FElCI l.. I LO Al 0008 

FEJf/ L.OA A '5 X l R 

FEt.i01 JSB •2 FB5E 

r:E4tll SUB A6i )( l R 

FE4&1 IOA AS X l R 

FEt.i81 C~p AS Xe R 

FE~A/ BF EC~. fE5A 

FE4CI CMP A1 L 00FF 

Ff 50/ BF Ea, FEt4 

FE52/ STA UI )( /~ )( 

FES41 CMP Al E 0000 

F'E'.5bl BT EQe FE72 



Ff !8/ JMP x 1 x 

FE5A/ Hl.,T 0000 

Ff 'JC I BT TR, Ff li 

'!5!/ L.DA •l L. 0011 

m 
'Eftl/ STA Al )("' 0006 

'Eft•I LOA •1 )("' )( 

'1?&81 BF OD. FEbo 

FE&AI LOA Al )(4 0006 

'Ef,E/ ADD Ao )( l R 

FE70/ JMP X2 X 

Ff 121 HLT 0000 

FE141 BT TR, Ff 12 

FE'7'bl MLT 0000 

F!18/ Ml,.T 0000 

FETA/ HLT 121000 

Ff 7CI Hl.,T 0000 

FE7E.I HLT 0000 

FE801 HL.T 0000 



BBN ALD CODE1 

FEet0/ 

FE02/ 

FE0"/ 

FE08/ 

FE0A/ 

FE0C/ 

Ff 0E/ 

FE ti/ 

P'Et4/ 

Ff 18/ 

FEtA/ 

FEtCI 

Ff !El 

FE201 

Ff221, 

FE24/ 

LOA A6 E 0000 

LD4 Al.I X& X 

TST A4 L. FFF'> 

Bf' ZE I Ff 50 

T!ST A4 E 0A04 

BT ZE, FE12 

ADD Al.I L "1030 

L! LO At.I 0004 

GET AL.0 NUM8fRC0,2 1 4,e) 

(ACCEPT ONLY THOSE) 

IF BAD ALO NUMBER GO TO BAO HALT 

lS IT 4 OR &? 

N01 DON'T ADD 

YES, ADO 3D TO 4 OR • 

SMlFT IT 

ADO Aa L F800 ANO GENERATE THE DEVICE ADORISS CFCl0 FOR PT 

lN A4 (Al.WAYS) 

STA Al X4 X 

I.DA Al E 0000 

L.OA A7 R X0 

ADD A1 E 111004 

BT TR, FEb2 

BT ZE, fEtA 

LOA A2 X3 R 

~ESET IT 

CLEAR THE "DON'T HAVE A eHAR VfT" 'LAG (50 

JUST READ 1ST C~AR ON •• 

PUT PE22 IN A7 FOR LATfR USE AS RETURN ADORE 

AND GO READ lN THE BVTE COUNT CHARACTER 

IF IT 18 LEADER (A0) IGNORE IT, lNDEFtNATEL~ 

NOT I.EADER, INITIATE THE 8VTE COUNT (!N A2) 



------· -·--------~----- ----- , ---~'~·~-----·----- --- --·- .. ·----···-··----·-- --

FE2&1 

'EZ81 

Pt:IAI 

F£2C/ 

Ff aE/ 

,£121 

'EJ•I 

'f SI/ 

't:JA/ 

FEJC/ 

'E3E/ 

'f 401 

FE46/ 

Ff 48/ 

FEOAI 

: ,E4CI 

,f OE/ 

JSB A7 XS X 

LOA Al X:S R 

BT 001 Ft:50 

BF ZE, FElZ 

GET AN ADDRESS WORD 

INlT UP ADDRESS PO%NT!R (IN 41) 'OR LATER Ull 

TO BAD HALT tF 000 ADDRESS AIAD IN FROM TAP! 

lS tT A ZERO AODResst CCAN•T STOA[ ANVTHINQ 

INTO ADDRESS I) 

LDA At XS L FFF4 YES, PREPARE TH! GOOD HALT ADDRESS (FE54) 

tMP A2 l 00FP 

ftT EQ, FE44 

Jae 1.1 xs x 

STA A AJ Xt X 

sue AZ E 0002 

BF ZEa fEl8 

IS tT A JUMP BLOCK PLAG7 

YES, SKIP STORING DATA IN JUMP BLOCK 

GET A DATA WORO 

STORE IT IN MEMORY 

DECREMENT THE BVT! COUNT cev 2 ALWAYS) 

IF NOT ZERO, GO GET ANOTHER DATA WORD 

LOA Al XS L FFA0 IF IT IS ZERO, PREPARE THE NEW BLOCK 

l..DA AC! Xb R 

JSB A1 XS X 

CHP At! X3 R 

SP EQ, FE50 

STA A0 XU X 

JMP Xt )( 

ADDRESS (FE0111) 

SAVE OUR CHECKSUM, AND 

GET THEIR CHECKSUM WO~D 

18 IT THE SAME AS OURS? 

N0 1 GO TO BAD HALT 

VES, RESET THE DEVICE 

AND GO TOI PEee, OR THE JUMP·B~OCK 9TARTINQ 

ADDRESS OR THE GOOO•HALT ADDRESS C'lll) 

Ill 



'ESZI 

Ff 541 

Ff 561 

'f 581 

'f 5A/ 

,E'5C:I 

,E'5EI 

f'f f,0/ 

FE&2/ 

Ff 66/ 

FEbA/ 

FE•EI 

FETZ/ 

,[101 

'E1til 

FE'78/ 

PE'f A/ 

BT TR, f'E00 

MLT 0000 

AOD Al XS H 

LOA A~ R X0 

ADO A5 E 000& 

LDA A3 X3 R 

JMP X7 X 

LOA A:S E 0001 

LOA A5 L. 00!1 

STA AS X4 000b 

LOA A5 X4 X 

LOA A5 X'I 0006 

AOO Ab XS R 

LOA A3 X3 R 

BF OD, FE56 

l..DA Al X5 R 

LJ L.0 Al 0008 

GOOD HALT (BY DEFAULT) 

PUT fHE 2 BYTES TOGfTH~R AS A WORD C?N AJ) 

(COME HERE ON EVEN HA~E•READw!N 8¥TE COUNT, 

EXCEPT tST CHAHACTER ON TAPE> 

GET ADDRESS FE1»0 lN AS, FOR EVERY CALL FHO~ NOW ON 

COO THIS FOR A F~AG, l GUESS) 

ANO RETURN CTO PE22 FOR THE 1ST CHARACTER ON TAPE) 

CTO CALL + 2 OTHERWISE) 

SET THE "DON'T•HAVE•A•CHAR•V~T" Fl,.AG 

TURN THE READER ON 

~AlT UNTIL ITS NOT BUSY, THEN 

GET A CMARACTER 

ADO IT TO THl "CHECKSUM" 

lST O~ 2ND CHARACTER? 

SECOND, GO USE THE ACCUMULATED WORO 

SAVE IT IN l 

MOVE IT TO THE LEFT KVTE 



AND GO GET TM£ RIGHT BYTE 

-



-.-,..- -·· APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A J2cLEfl5:.: FoR.. PC:; D:.J. ·•· r " .. )!'-.} S-7-7± 

.. 

l l 1 J I I I I I I I 1 I 1 1 1 I I l J -' L J _I I 
1l2J3L4J!iJsJ1 a I 9I10 11J12I13J14 15 J16 11J1s J19 J20J 21I22J23J24I25I 2sJ21 20I29I 30131 

RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

~~a~ Bolt Beranek and Newman Inc. ..ll. 

DRAFTSMAN x};t-· / II Cambridge Massachusetts 

DRAWING TITLE 

CHECKER 
ALO TECH NI CAL REF 

ENGINEER 7:JJ; , . . , . 
:: .'.'i .i ... ~-:' ,, .~ 

APP'D FOR REL SIZE CODE IDENT NCJ. DRAWING NO. 

}.O.e-i& f€f.2rti > A ALD-CS>5 
APP'D (CUSTOMER) 

SCALE 1 REV A I SHEET I OF 4 



ALD 

Status 

w 

R 

Switches 

-Autoload Lockheed 

address none 

ROM Select normally both up for BBN ROM 

Sl S2 

down down 

up up 

down down 

up up 

ROM 

1 

2 

3 

4 

ROM 3 

ROM 2 

I ROM 4 

I ROM 1 

Device Number Select - normally S3 up, S4 up for PTR 

Device 1 S3 S4 Device 
I 

Number I 

I 

Old TTY i down down 0 
address I 

I 

I 

New TTY 
r 

down I up 1 
address 

Old PTR up down 2 
address 

New PTR up up 3 
address 

Sheet 2 of 4 



Jumpers 

ALD Address 

Address Bit From Connect to 
1 ]! 

8 J2-C2 J2-Cl J2-C3 

9 J2- E2 
!-----·--·-

J2-El J2-E3 Ill 
10 J2-D2 J2-Dl J2-D3 

·-·----
11 J2-B2 J2-Bl J2-B3 
12 J2-A2 J2-Al J2-A3 

Program Start Address 

Data Bit From Connect to 
1 0 

8 J3-D2 J3-Dl J3-D3 

9 J3-E2 J3-El J3-E3 
10 J3-C2 J3-Cl J3-C3 
11 J3-B2 J3-Bl J3-B3 
12 J3-A2 J3-Al J3-A3 

Sheet 3 of 4 



Socket 

Jl Al ROM Select 1 (switch 1) 

Jl Bl Ground 

Jl A2 ROM Select 2 (switch 2) 

Jl B2 Ground 

Jl A3 Device Select 3 (switch 3) 

Jl B3 Ground 

Jl A4 Device Select 4 (switch 4) 

Jl B4 Ground 

Jl A5 Remote Reset (Reset Push Button) 

Jl B5 Ground 

Jl A6 Remote Autoload 

Jl B6 Ground 

Jl A7 Remote External Attention (Jump El to E2) 

Jl B7 Ground 

Sheet 4 of 4 
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APPLICATION REVISION 

NEXT ASSY USED ON LTR DE.SCRIPTION DATE APPROVED 

A R.ELEA 2 C. FoR. PR_,J DUCT :tV) 5-7- /4 

I T T T T I 
1J2J3I4JtsisI1 

I I BI 9 }10 
I I I I I 

11J12J13J14I15J1s 
I I I I I I I I l l 

11I1a I19 I20I 21J 22123J24J 25 J 2sJ21 
J I T 

20J 29 T 3oT31 
RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

[~[[] Bolt Beranek and Newman Inc. 
DRAFTSMAN~/ _)]~.p-:: Cambridge Massachusetts 

I ·, 

DRAWING TITLE 
CHECKER 

ALO CARD tv'\ 0 I! i ;=- I C.. P' .,) r, . -~r- .. 
··- ! I ; I-. '--'' . 

ENGINEER i . (,(::-:;:· _, _.....:_ '.- ,· 

APP'D FO,B REL SIZE CODE IDENT NCJ. DRAWING NO. 
'l'. .· ' A ALD-15 ..___:, . -· 

APP'D {CUSTOMER) 

SCALE J REV A. 1 SHEET 
: OF .::::, .. 

.. - . 
------~-·---



Card Type ALD Modification~~S~t~a~n~d~a-r_d.__~,.--~~~~~ 

Card Function: Autoload 

Modification Description: 

Configure with custom ROM, address recognition of 
FE00. Set switches for proper device control. 

Implementation: See sketch. 

Jumper with 30 ga wire wrapped as follows: 

J2: J3: 

A2-Al A2-Al 
B2-Bl B2-Bl 
C2-C3 C2-Cl 
D2-Dl D2-D3 
E2-El E2-El 

Install 16 pin IC socket at position U28. Solder all 
connections. Then install part number 0170 PROM IC in that 
socket. Make sure IC is aligned with slot to the left. 

Set Sls 82, S3, S4 to the UP position. 

Sheet 2 of 3 
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l'IAI) 
"II J'At SIDI) 

202 REf 

J3 

w 

w 
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APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A 1\eLE/\SE FUR '?R.Otl UC..T i 0 N IL . Z/ ) 

. 

c~-> SEE ALD-)02. 

I I I I l l l l I l l l l 1 l l l l l l l l I I T 
1I2I3I4J5JsJ1 BI 9I10 11_l12_l13_l14 15 J16 11J10_L19 j20J 21J22J23J24J 25 J2sj21 20J 29J30T::s1 

RECORD OF REI/I SION STATUS OF EACH SHEET 

CONTRACT NO: 

l:1EW Bolt Beranek and Newman Inc. 
DRAFTSMAN:;Jj /L/9-!L· Cambridge Massachusetts 

DRAWING TITLE 

CHECKER ALD SCH_EMAT\C 
ENGINEERJ(c . z. 15'1/';1_ 

A760R REL SIZE CODE !DENT NO. DRAWING NO. 

.· ·- c~LL f)l.:_-,/(:. A ALD-2.0' 
APP'D (CUSTOMER) 

SCALE J REV A J SHEET i OF 1 ... 
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AML-~2 Logic Description 

AML-2~ Schematics 
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RECORD OF REVISION STATUS OF EACH SHEET 
CONTRACT NO: 
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A AML -0z 
APP'D (CUSTOMW 

SCALE REV _B SHEET I OF 2.. / 
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Report No. 3004 Bolt Beranek and Newman Inc. 

AML LOGIC DESCRIPTION 

The MLC Adapter (AML) module is a single card which 
interfaces a Multiline Controller to a Pluribus. The AML 
functional specification describes the overall operation of the 
AML while this document describes operation at the gate level. 
All signals signed"+" are true when at a TTL high (+3V), and all 
signed"-" are true when at a TTL low (OV). The descriptions 
which follow assume that the hardware has been initially cleared, 
and unless otherwise noted, that the Watch Dog Timer has not 
timed out. Details of MLC operation and INFIBUS operation are 
described in other documentation. 

INFIBUS Control (AML20) 

The AML recognizes a block of four words. The high order 
six bits must be ones, as must bit 3, and the next ten bits are 
determined by the address recognition switches (AML23). Lines 
from these switches (ADS04-ADS13) are XORed with address lines 
4-13 (AB04R-AB13R) with the results wire-ANDed to form ADCOM+. 
INFIBUS STRB (STRBR) is received and delayed by passing it 
through similar gating to form STRBD. This is ANDed with HOLDR 
(to inhibit address recognition until the fall of HOLD) to form 
MECLK, which strobes MLCAD into MEFFF. When the address is one 
of the four recognized by the AML, MECLK will set MEFFF (which is 
operated upside down -- when MEFFF is true, the 1 output is low). 

When MEFFF comes true, a negative going transition begins to 
traverse the 450 ns delay line driven by a BDR. Each of the five 
delay line taps used is buffered by emitter followers. Th& 45 ns 
tap (STMUX) enables the decoder described below. The 90 nsec tap 
(PLSGO) clears MEFFF. Therefore, a negative going pulse (about 
150 nsec) is now traveling along the delay line. If RITEX is 
false (a read operation), and SMPTY is false (IN FIFO not empty), 
PLSGO sets BDREN when RDNIP is true. If the input FIFO is empty 
on a data read, BDREN will not get set. Otherwise, BDREN is set 
on reads of all four registers to enable the data BDRs. BOREN is 
subsequently cleared by the negation of STRB on the INFIBUS. 
DONET comes true about 500 nsec after the rise of MEFFF. 

The low order word address bits as received (AB01R, AB02R) 
are decoded along with RITER (INFIBUS RITE), latched by STMUX and 
cleared by CLMUX (the 405 ns delay tap) as follows, with all 
other combinations unused: 

1 
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Report No. 3004 Bolt Beranek and Newman Inc. 

Asserted Word 
Address AB02 AB01 RITE Signal Function 

0 

2 

4 

6 

6 

0 

0 

1 

1 

0 

0 

1 

POKWD 

STOCP 

STOTA 

LDOUT 

0 RDINP 

pokes Watch Dog Timer 

assert status out 
control lines 

load OTA register 

load output FIFO 

read input FIFO 

The status of the input FIFO (SMPTY) and the output FIFO (SFULL) 
are latched on the rise of STRB (AML23) to indicate that the FIFO 
has no data to present or no room to accept data respectively. 
When SMPTY is false and RDINP comes true, LDINP comes true and 
input data will be unloaded from the FIFO to the INFIBUS. ·If 
SMPTY is true, this operation will be inhibited and BDREN will 
not come true. 

MLC Control (AML21) 

Emul~'~tion of the 316 I/O bus for presentation to the MLC is 
performe~ by an ROM finite state machine (FSM). This section 
first wil • describe operation of the FSM and then the sequence of 
the various 316 functions. 

The components of the FSM are a 12-bit x 256-word ROM, three 
address select switches, a 5-bit address counter, 18 bits of 
output condition latching, and a 16-bit input condition 
multiplexer and latch. The ROM is programmed for both test and 
operation. Instruction formats, branch conditions and output 
latch signals are as shown in Figure 1. The high order address 
switch allows substitution of a pin compatible 512-word ROM. 

The FSM is stepped by a two-phase 400 ns clock derived from 
the INFIBUS system clock (see Figure 2)~ GOCLK is the 2 output 
of a BCD counter, while SLCLK is the output of the same counter. 

The positive going transition of SLCLK clocks the ROM 
address counter. If BRNCH is true, as might be the case for a 
jump or branch instruction, this will load the low order bits of 
the ROM data into the address counter; otherwise, the rise of 
SLCLK merely increments the address register. ADMOO-ADM05 from 

2 
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(/) 
;J' 
<D 
<D 
cT 

f\) 

I-' 

w 

INSTRUCTIONS 

DATA Ill 10 9 8 7 6 5 4 3 2 l 01 

ADDRESS 17 6 5 4 3 2 l 01 

IMP (BRANCH UNCONDITIONAL) 

10 0 0 0 !BRANCH ADDRESS 

BR (BRANCH CONDITION TRUE) 

ICONDITION!BRANCH ADDRESS 

NOP (NO OP) 

11 l l 10 0 01 DON'T CARE I 

OUT (OUTPUT TO LATCHES) 

I l l l I LATCH I CONTENTS 

OUTPUTS 

LATCH=~01 (BITS 7,6,5) 

5 DALIN 
4 DALOI 
3 DALOT 
2 INB+FIFO (DSMPL) 
l FIFO+OTB (OUTDT) 
0 RRLIN (RRLND) 

BRANCH CONDITIONS (BITS 11,10,9,8) 

0 0 ¢ 0 
0 0 0 l 
¢ 0 l 0 
0 ¢ l l 
0 l ¢ 0 
,0 l 0 l 
0 l l 0 
0 l l l 
l 0 0 0 
l 0 0 l 
l ¢ l 0 
l ¢ l l 
l l 0 .0 
l l 0 l 
l l l 0} 
l l l l 

LATCH=010 (BITS 7,6,5) 

IMP=ALWAYS TRUE 
DI LIN 
DI LOI 
DI LOT 
INFIFO FULL (IFULL) 
OUTFIFO EMPTY (OMPTY) 
OTA REQUEST (OTARQ) 
INA REQUEST (INARQ) 
ORLIN 
UNDEFINED 
UNDEFINED 
TEST l 
TEST 2 
TEST 3 

OUT-NEVER TRUE 

z 
0 . 
w 
0 
0 
J::;-

tJj 
0 
I-' 
cT 

tJj 
<D 
11 
i:u 
~ 
<D 
~ 

5 OTA INA ADDRESS 42 (OTAGO) 
4 INA ADDRESS 1~01 (INAGO) 

5 CLEAR OTA REQUEST (OTALL)i:u 
4 INA REQUEST (INARQ) & 
3 GOT ORLIN (GTDRL) 
2 TEST l 

3 
2 OTA DATA+OTB (OTADT) 
l INB+INABUFFER (ISMPL) 
9 RRLIN (RRLNI) 
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the address counter and ADM06-ADM08 from the FSM select switches 
determine the address of the data that the ROM will present at 
its outputs. The six low order data bits (MMDOO-MMD05) appear at 
the inputs of the output latches. The next three bits 
(MMD06-MMD08) appear at the enable gating for the output latch 
clocks (L1CLK, L2CLK, L3CLK). The high order four bits 
(MMD08-MMD11) select the input condition to be tested. The high 
order three bits (MMD09-MMD11) are gated with GOCLK to form 
NOTBR, which clocks the output latches on an output instruction. 

The rise of GOCLK strobes the output . of the condition 
multiplexer into BRNCH to condition the address counter load 
input for the next SLCLK. It also loads the low order data bits 
into any enabled latches (MMD06, MMD07, or MMD08 true) when 
MMD09-MMD11 are all true (output instruction). The sequencing of 
SLCLK and GOCLK allows 160 ns for the ROM to present data at its 
outputs and the branch condition multiplexer to be set up prior 
to GOCLK. Branch condition zero (jump instruction) is wired to 
be always true, while branch condition 111X (output or no op) is 
wired to be always false. TEST1, TEST2, and TEST3 are the 
outputs of latches that also go to on-card test points for 
diagnostic use. 

When the FSM is operating as a 316 emulator, the ROM is 
programmed as described below. Figures 3 and 4 are timing 
diagrams for the five 316 operations to be emulated (3 DMC 
channels, OTA, INA). The background loop (Figure 5) of the ROM 
program steps through testing the five request lines (DILIN, 
DILOI, DILOT, OTARQ, INARQ) in a round robin manner. When a 
request is found to be true, the program jumps to the service 
routine for the operation. All timing shown in Figures 3 and 4 
starts with the FSM step following this jump to the service 
routine time element. 

With only slight exception, timing of the five operations is 
identical to that produced by the 316 CPU, and the exceptions are 
not significant. The greatest difference is that while in­
dividual operation cycles run 3.2 sec. to completion, a new 
cycle does not necessarily begin 3.2 sec. or a multiple thereof 
after the start of the previous one. 

The first step of a DMC service cycle (Figure 3) is to test 
whether the input FIFO is full (IFULL true) for DILIN or DILOI, 
or the output FIFO empty (OMPTY true) for DILOT. If so, the DIL 
is not honored, since no transfer of data is possible, and the 
operation is aborted. DSMPL loads input data from the MLC to the 
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input FIFO (AML22). OUTDT gates data from the output FIFO to the 
MLC. 

In the OTA and INA cycles, two control signals set up the 
proper address bus lines to the MLC. OTAGO presents a 42 for the 
OTA instruction, while INAGO adds bits 7 and 16 for an address of 
1043. Therefore, the INA cycle has both OTAGO and INAGO 
asserted, while the OTA cycle has only OTAGO asserted. 

Within the OTA and INA cycles is a branch instruction which 11111 
tests whether the MLC is asserting the DRLIN signal. For an OTA, 
the presence of DRLIN will cause INARQ to be set and OTARQ to be 
cleared (by assertion of OTACL for one step time). For an INA, 
DRLIN will cause GODRL to be asserted for one step time. In the 
absence of DRLIN, the request remains set and the operation will 
be attempted again. 

Timing is as shown in Figure 4. OTADT gates data from the 
OTA register (AML22) to the MLC, while ISMPL loads data from the 
MLC to the INA register (AML22). 

The OTARQ flop is set by STOTA (which loads data to the OTA 
register from the INFIBUS) and cleared by the rise of OTACL. 

The timer DRLDL indicates when there has been no DRLIN from 
the MLC for 160 sec. following an OTA or INA. LOTGO (OTAGO) 
fires DRLDL, which, gated with LOTGO, prevents further 
retriggering of DRLDL. If GTDRL is asserted by the ROM program, 
indicating receipt of a DRLIN from the MLC, DRLDL is reset. 
Otherwise, when DRLDL times out, DRLIN is set. This signal is 
latched by the rise of STRB and is available as the NODRL status 
bit. 

The ROM programs are listed as Appendix A. Timing of the 
ROM programs for card testing is described in the AML test 
procedure. 

FIFOs and Registers (AML22) 

Output and input data to and from the MLC passes through two 
16-bit x 64-word FIFOs, one in each direction. The output data 
is loaded from the INFIBUS into the output FIFO on the rise of 
LDOUT (asserted by the INFIBUS decoder (AML20)) and emptied after 
the fall of OUTDT (asserted by the ROM program (AML21)). The 
four input ready (IR) signals are ANDed to form OFULL (output 
full), which when true indicates that the FIFO cannot accept more 
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output data. This is latched on the rise of STRB to synchronize 
it with the INFIBUS service cycle. Similarly, the four output 
ready (OR) signals are ANDed to form OMPTY (output empty) which 
when true indicates that the FIFO has no data to present to the 
MLC. This signal is tested by the ROM program. 

The input data is loaded from the MLC in the input FIFO on 
the rise of DSMPL, which is asserted by the ROM program (AML21). 
Data is unloaded to the INFIBUS on the fall of LDINP, which is 
asserted by the INFIBUS decoder (AML20). ~nalogous to the 
signals for the output FIFO, IMPTY when true indicates that the 
input FIFO has no data for the INFIBUS. This signal is latched 
on the rise of STRB to synchronize it. Similarly, IFULL 
indicates when true that the FIFO cannot accept data from the 
MLC. This signal is tested by the ROM program. Note the input 
FIFO data is true when low. 

The OTA register (BTAOO-BTA15) holds the OTA word to be sent 
to the MLC. It is loaded on the rise of STOTA, which also sets 
the OTA request flop (OTARQ). The INA register (BNA00-15) is 
loaded on the rising edge of ISMPL, which is asserted by the ROM 
program. Note that this register is operating with data inverted 
(true when low). 

INFIBUS Data (AML24) 

The BDRs to the INFIBUS are enabled by BDREN. The BDR input 
signals are selected by multiplexers whose select inputs are bits 
1 and 2 of the address bus. Selection is as follows: 

Word 
Address AB02R AB01R Function Signals 

0 0 0 Device type DSWOO-DSW05, hard-
wired device type 

2 0 1 Status bits Various 

4 0 INA Register BNA02-BNA15, INARY 
OT ARY 

6 1 In Data FIFO FINOO-FIN15 

Those bits for which only two sources (BNA, FIN) are present 
use a two-way multiplexer and a separate BDR which is only 
enabled when AB02R is true (word addresses 4 and 6). Note that 
all data through the multiplexers is true when low.' 
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MLC Data (AML25) 

A two-way multiplexer selects output data from the output 
FIFO (FOTOO-FOT15) or the OTA register (BTAOO-BTA15) to send to 
the MLC. OUTDT selects the FIFO, while OTADT selects the 
register. Both signals are asserted by the ROM program (AML21). 
Input data is received and inverted. Drivers and receivers are 
described below. 

Switches. etc. (AML23) 

The address recognition and device-type data switches 
operate in the conventional manner with a value of 1 when closed 
and 0 when open. 

The status lines for the INFIBUS side of the FIFOs (OFULL 
for output full, IMPTY for input empty) the INA and OTA requests 
(INARQ, OTARQ), the DRLIN timeout (DRLIN), and the Watch Dog 
Timer (WDTOK), are synchronized to the INFIBUS by latching their 
conditions on the rise of STRB. The subsequent interval provided 
by the delay of STRB and other gate delays assures that these 
conditions will become stabilized prior to BDREN (AML20), which 
gates the status bits to the INFIBUS and allows input data or 
output data to be transferred if the FIFO is ready to do so. The 
RITE latch is included with the other signals for convenience. 

Notice that most of the latches are operated inverted and 
that OTARY (OTA READY) is inverted from OTA request, since if a 
request is pending, the OTA ready status should be false (OTA not 
ready). Similarly, INARY is inverted. GVDNE is always set on 
the rise of MEFFF and direct cleared when STRBR goes false 
(falling edge of STROBE). 

The Watch Dog Timer is a retriggerable oneshot with a 
duration of one second. It is triggered by writing to the 
device-type register (WORD 0) which asserts POKWD. While the 
timer is running, WDTOK is true. This signal enables all the 
drivers to the MLC and allows operation of the FSM output latches 
(AML20). When it is false, the drivers are disabled and the 
latches are held in the clear state. 

data 
While STOCP (decoded write status - AML20) is true, three 
bits will be active. Bit 8 asserts RESET (and REST2) which 
the AML card. If WDTOK is true, bit 9 asserts CLMLC, 
presents Master Clear to the MLC, clearing the MLC central 
Bit 10 aserts WDCLR, which resets the Watch Dog Timer. 

resets 
which 
logic. 

11 
Sheet 12 of 21 



Report No. 3004 Bolt Beranek and Newman Inc. 

In addition, INFIBUS Master Reset (MRESR) asserts RESET and 
WDCLR. 

MLC Drivers and Receivers 

All lines to and from the MLC, with the exception of DRLIN, 
are true when high. A cable terminator card at the MLC converts 
to and from the levels the MLC expects with a 316 connection. 
Gating ahead of the drivers to the MLC disables these drivers 
when WDTOK is false. In addition, the drivers go inactive when 
the AML card loses power. 

The basic driver circuit is an emitter follower (one section 
of a seven transistor array) terminated in the characteristic 
impedance of the twisted pair cable (150) at the MLC end (see 
Figure 6). The basic receiver circuit is a Schmitt trigger 
inverter, also terminated at the MLC end. These driver and 
receiver elements are used at both ends of the cable. 

The DRLIN signal, which is true when low, serves as a 
detector of abnormalities in the cable connections. Received 
DRLIN arrives on the first cable and is carried through a jumper 
connection on the second cable. If either cable is improperly 
connected at the AML end, the 4.7K pullup on the DRLIN receiver 
(AML21) assures that the FSM will never sense DRLIN as true, 
causing NODRL status to become true. 

Multiple AML connections to a single MLC are accomplished by 
a Y configuration where each AML is cabled to a separate 
terminator card at the MLC. These terminator cards in turn 
connect to the MLC I/O bus lines. 
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APPENDIX A 

ROM PROGRAMS 
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PAGE 1 ROMFMT 1 2,MISAN 2:37 PM 7/28/1975 
000 0001 0000 0110 0a06 BR & DILIN /BKGNO TEST REQUESTS 
·0~1 0010 A00fd 1101 1015 BR 15 DI LOI 
002 0011 

"""' 1 
0100 142tl BR 24 DlLOT 

003 0110 0001 1101 303~ BR JS OTARQ 
004 0111 001~ 1011 31J5l BR 53 INARQ 
005 0000 00~0 0000 00~0 JMP 0 
00& 0100 0000 0001 2001 BR 1 IFULL /OILIN•FIFO TEST•Tl 
007 1110 0110 0A00 7140 OUT DALIN• /T2 

010 1110 0000 0000 70A0 NOP /T3 
011 1110 0000 0000 7~00 NOP /Tl.I 
012 1110 0110 0101 7145 OUT ~RLIN•,osMPL· /Tl 
013 111~ 0100 0000 7100 OUT DALIN/,RRLIN/,OS~PL/ /T2 
014 0000 0000 0001 0001 JMP 0 /T3,T4 
015 0100 0000 0010 2002 BR 2 ?FULL /DILOI•FIFO TEST•Tl 
016 1110 01Vl1 0000 7420 OUT OALOI• /T2 
017 1110 0000 0000 7000 NOP /Tl 

020 1110 0000 0000 7000 NOP /T4 
021 1110 ~UH 01'H 7125 OUT RRLIN"',OSHPL• /Tl 
022 1110 "100 00"0 71 li'O OUT DALOI/,RRLIN/,OSMPL/ IT2 
023 00~0 0000 0010 0002 JMP 2 /T3,T4 
02ll 0101 000"' 0011 2403 BR 3 OMPTY /OILOT•FifO TEST•Tl 
025 1110 0100 1~00 7110 OUT DA LOT"' /T2 
02& 1110 0000 0000 7000 NOP /Tl 
027 1110 0000 0000 7000 NOP /T4 

030 1110 0100 1011 7113 OUT OUTOT•,RRLIN• /Tl 
031 1110 0100 0010 71~2 OUT RRLIN/ 1 DALOT/ IT2 
032 1110 0000 0A00 7000 NOP /T3. 
033 1110 0100 0el00 7100 OUT OUT OT/ /T4 
034 0000 '11000 [11011 0003 JMP 3 
035 1110 10~0 0100 7204 OUT OTA OT• /OTARQ•Tl 
036 1110 101~ 0100 72Ll4 OUT OT AGO• /Tl 
037 111121 0!00\~ 0000 7000 NOP /T2 

040 1110 0000 0000 7000 NOP /T4 
041 1110 00~" 0000 7000 NOP /Tl 
042 1000 0010 0110 U04b SR lJb ORLIN /T2 
043 1110 1010 0101 ' 7 245 OUT RRLIN• /T3•NO ORLIN 
044 1110 1000 0"00 7200 OUT RRLINl,OTAGO/,OTADT/ /T4•NO ORLIN 
045 0000 "000 0100 000/J JMP IJ 

046 1110 10\0 01~1 7245 OUT RRl.IN"' IT3•GOT ORLIN 
047 1110 1000 0000 7200 OUT RRLIN/,OTAGO/,OTAOT/ /T4•GOT ORLIN 

050 1111 0011 1000 7470 OUT OTACL~ 1 INARQ•,GTDRL• 
051 1 1 1 1 0001 0000 7'120 OUT 0TACL/ 1 GTDRL/ 
052 0000 000(3 0HH3 00tHI JMP " 053 1110 0)000 0000 7000 NOP I H~ARQ•T 1 
054 111" 1011 0000 72&0 OUT OTAGO",lNAGQ• IT2 
055 1l 1QI 00~0 0~00 70~0 NOP /T3 
05& 111"1 A000 0"'~0 7000 NOP IT4 
057 1110 0000 0000 7000 NOP /Tl 

A-2 
Sheet 16 of 21 



0&0 1000 0011 0100 tl0btl BR &ti ORLIN /T2 . 
061 1110 UH 1. "'011 72b2 OUT RRLIN. 1 ISMPL• /T3•NO ORLIN 
0&2 1110 1000 001?10 7200 OUT RRLIN1 1 lSMPL/ 1 INAGQ/,OTAGO/ /TIJ•NO ORLIN 
0&3 000" 00~~ 0000 0~00 JMP 0 
0&4 1110 1011 0011 72b3 OUT RRLIN.,ISMPL• /T3•DRLIN 
0&5 1110 urn~' 0000 72~0 OUT RRLIN/,ISMPL/,INAG0/ 1 0TAGO/ /T4•0RLIN 
0&6 1111 0000 1000 71.1l0 OUT GTORL. 1 1NARO/ 
0&7 1 1 1 1 000~ 0000 71.100 OUT GTORL/ 

070 0000 0000 0000 0000 JMP 0 
071 0000 0~~0 0000 0000 J~P 0 
072 0000 li)00~ 000A 0e00 JHP 0 -073 0000 ~0~0 0000 0000 JMP 0 
071J 0000 0~00 0000 0000 J~~? 0 
075 0000 "'iHrn 0CHlJ0 0000 JMP 0 
07& 0000 0~rn0 0000 0000 JMP 0 
077 0000 1?1000 0000 011100 JMP 0 

100 0000 0000 0001 0001 JMP 1 /COUNTER LOAD TEST 
101 0000 000" 001~ 0002 JMP 2 /JMP ,+1 
102 02rd0 000e 0011 0~03 JMP 3 
101 0000 000~ (21100 0ri110'l JMP " 104 0000 e000 0101 0005 JMP 5 
105 0000 ~00V' 0110 0ca0& JMP b 
10& 000" 0000 0111 0~~7 JMP 7 
107 0000 "000 1000 0010 JMP 10 

1 1 f2I 0000 00~0 1001 0011 JMP 1 1 
111 0000 P.!00~1 1010 0012 JMP 12 
112 A000 "'00V'I 1CH 1 0013 JMP 13 
11l 0000 "'000 1100 e0 l LI JMP 14 
114 000'1} 0~0"' 1101 0015 J~1P 15 
115 0000 0121V'0 1110 0~1& JMP lb 
11b 0·A00 0000 1 l 1 1 0017 JMP 17 
ll 7 0000 0001 0000 0020 JMP 20 

120 0000 ~001 0001 0~2.1 JHP 21 
121 000;;, CJl0~ 1 0010 0~22 JMP ·22 
122 0000 ~001 0011 0023 JMP 23 
123 ~0!00 0001 0100 0024 JMP 24 
12LI 0000 00A 1 0 1 OI 1 0025 JMP 25 
125 0000 "001 0110 0~2& JMP 2& 
12& 0000 ~001 0111 0027 JMP 27 
127 0000 Ql001 1000 0030 JMP lt'J 

13~ 0000 00~1 1001 0031 J~P 31 
131 0000 ~001 10U! 0032 JMP 32 
132 00~0 0001 1011 0~33 JMP 33 
133 0000 0001 1100 . 003/J Jl'IP 34 
134 0000 0''01 1101 0035 J~P 35 
l3S 000~ 0~01 1110 003& JMP 3& 
13& 0000 0001 1 1 1 1 0037 JMP 37 
137 0000 ~010 0000 0040 JMP 40 
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11.10 0000 <'10 t 0 0001 001.11 JMP 1.11 
1 I.I 1 0000 00 t 0 0010 00t12 JMP 1.12 
11.12 0000 0010 0011 0043 JMP 43 
11.13 00~10 ~010 "lP10 001.14 JMP tHI 

1 "I.I ~HHrn ~010 01''1 001.15 JMP 1.15 
145 0000 0010 0110 001.1& JMP I.lb 
14& 0000 0010 0111 ~01J7 JMP 1.11 
llH 0000 0010 1000 0050 JMP 50 

150 000~ 0010 10A1 0051 JMP 51 
151 00"0 0010 \010 ~~52 JMP 52 
152 0~00 trn t 0 19111 rA053 JMP 53 
.153 000" 0010 1100 0054 JMP 51.1 
154 0000 ~OH~ 1101 0055 JMP SS 
155 0~00 0010 1110 005b JMP 5& 
15b 0A00 0010 1 1 1 1 0057 JMP 57 
157 0000 '10 t 1 0000 0PJ60 JMP b0 

lb~ . 00(~0 0011 0001 00bl JMP b1 
161 ~1'100 0011 ~010 0062 JMP 62 
162 00c~0 0~11 "11011 00&3 JMP b3 
163 000~ ~HH 1 ~10(!1 0~61.1 Jt'1P 64 

1 b" 0000 1?1011 01(ej1 00&5 JMP b5 
165 ~000 ~et 1 1 " 1 1 ~ 00b& JMP &b 
166 0000 0011 0111 00&7 JMP &7 
167 0000 0011 1000 0a10 JMP 70 

170 00e0 0011 urn l 0071 JMP 71 
171 00~'0 0011 1010 0072 JMP 72 
172 0000 0011 1011 0073 J~P 73 
173 Cllr-l~0 0Vi 11 1101?! ~07'-' JMP 7t1 
l 74 0~00 ~rn 11 1101 0075 JMP 75 
175 0000 0011 1 1 1 ~ 0~7b JMP 7& 
176 0000 0311 1 1 1 1 0Cl77 JMP 77 
177 0~00 0000 0000 0000 JMP 0 

200 1110 011e 0~00 711.10 OUT 1•1 /OUTPUT LATCH TEST 
201 1110 0000 0000 7000 MOP 
202 1110 0100 0000 7100 OUT 1-0 
203 1110 01~1 0~':10 112e OUT 1•2 
20ll 1110 00e.0 ~000 700~ NOP 
205 1110 0 l C'10 ~Hl0~ 7100 OUT 1•0 
206 1-11~ 0100 1000 7110 OUT 1•3 
207· 111~ 0000 0000 7000 NOP 
I 

210 1110 01 (J,0 "00~ 7100 OUT 1•0 
211 1110 e!Uh1 0100 710"! OUT 1 •4 
212 1110 000~ 0000 11~e.9' NOP 
213 1110 0100 011~0 7100 OUT 1 ... 0 
21~ 1110 01~0 0010 71~2 OUT 1•5 
21S 1110 00~0 0ei00 70etl!l NOP 
21b 1110 011'!0 00A0 71~0 OUT 1•0 
217 1110 0100 0~01 7H'1 OUT l•b 
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220 1110 000A 0000 7~00 NOP 
221 1110 0100 ~000 7100 OUT 1•0 
222 1110 1010 00(1\0 7240 OUT 2•1 
223 1110 0000 ()~130 . 7 0e0 NOP 
224 1113 1000 0000 7200 OUT 2•0 
225 1110 1001 0000 722.0 OUT 2•2 
22& 1110 0000 el01d0 7000 NOP 
227 1110 1000 C000 7200 OUT 2•0 

230 1110 100~ 1""10 7210 OUT 2•3 
211 1 \10 0'100 00~0 7000 NOP 
232 1110 l~A0 0000 720'1 OUT 2•0 Ill 233 1110 10i1110 ~ 100 72~tl OUT 2•4 
234 1110 0000 0000 7000 NOP 
235 1 t 10 10~0 0000 7200 OUT 2•0 
23& 111~ 100ei 0010 7202 OUT 2•5 
237 1110 0000 tHHHlJ 7000 NOP 

240 1110 1000 0000 7200 OUT 2•0 
241 1110 1000 01iHH 7201 OUT 2•b 
242 1110 000~ 00'1l0 70~"' NOP 
~43 1110 U,0~ 0000 7200 OUT 2•0 
244 1111 0010 0000 74Ll0 OUT 3•1 
245 1110 0000 0000 700l' NOP 
24& 1111 0000 0A00 7 l.lfc"0 OUT 3•0 
2~7 1111 0001 0000 7420 OUT 3•2 

·2s0 11 UJ '4000 0f7100 7000 NOP 
251 1 1 1 1 "001?1 0000 7400 OUT 3•0 
252 1 1 1 1 0000 1~00 7U10 OUT 3•3 
253 1110 0000 0000 7000 NOP 
251.1 l t 11 ~~0ta 01110~ 7400 OUT 3•0 
255 1111 0000 0100 7U0tl OUT 3•4 
25& 1110 0000 Ael00 7000 NOP 
257 1t11 ~000 0000 7400 OUT 3•0 

2&0 1 t1 1 0000 00H'I 7U02 OUT 3•5 
2&1 1110 0~00 0"00 7000 NOP 
2&2 1111 0000 000'11 7400 OUT 3•111 
2&3 1111 '1}~00 0001 7Ll01 OUT 3-~ 
2&1.1 111" 00CJl0 0000 7000 NOP 
2&5 1 11 1 0000 r.0Pl0 7400 OUT 3•0 
2bb 1110 0111 1 1 1 1 7177 OUT 1•ALL 
267 1110 0000 0000 7000 NOP 

270 1110 01~0 0000 7100 OUT 1•0 
271 1110 t ei 11 1 1 1 1 7277 OUT Z•AL.L 
272 1\10 00'1!0 000PI 7000 NOP 
273 111 VJ 1000 0000 7200 OUT 2•0 
274 1 t 11 0011 1 l 1 1 71J77 OUT 3•ALL 
275 1110 ~000 00·00 7000 NOP 
276 1111 0000 0000 71.100 OUT 3 .. 0 
277 0000 0000 0~00 0000 JMP 0 
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300 1110 0111 1 1 1 1 7177 OUT 1•77 /BRANCH TEST 
301 1110' 01300 000~, 70~)0 NOP 
302 1011 0011 1 1 1 0 547b BR 76 TEST1 
303 111" 0 1 1 1 1 1 1 0 717b OUT 1•7& 
304 1110 ~000 000~ 7000 NOP 
305 110tJ (}J 011 1110 b07& BR 7b TEST2 
30b 1110 !'l 111 1 1 0 1 7175 OUT 1•75 
307 1110 \21000 tHl00 7V'0Y' NOP 

310 1101 0011 1 1 1 0 647b BR 7t:J TEST3 
111 11. 10 IH 11 1 urn 7174 OUT 1 .. 7 £1 

312 1 1 1 1 VJ000 01'3''! ,7£104 OUT TEST1 .. 
313 HH1 0iHrn 1101 5415 BR 15 TEST1 
314 00012l 0011 1 1 1 0 0~7b JHP 1b 
3 t 5' 1 1 1 0 0 1 1 1 1 0 1 1 7173 OUT 1•73 
31b 111 " ~000 0000 70~0 NOP 
317 1100 0011 111~ b07& BR 7o TEST2 

320 1 1 1 0 0 1 1 1 1~10 7172 OUT 1•72 
321 111 V} ~rn00 0000 7000 NOP 
322 1101 (~ C11 1 1110 b1J7b BR 76 TEST3 
323 111 " 0111 1001 7171 OUT 1•71 
324 1 1 1 1 00~0 0010 7tHJ2 OUT TtST11,TEST2• 
325 1011 0011 1 1 1 "' 51J7b BR 7b TEST\ 
326 1110 ~' 11 1 10~0 7170 our 1•70 
327 1110 00!0~ 0000 7300 NOP 

330 11 ~rn 00~1 UH0 6032 BR 32 TEST2 
331 ~0C0 0011 1110 0~76 JMP 7b 
332 1 1 1 ~ ~ 1 1 1 0111 71&7 OUT l•o7 
333 1 1 1 0 0000 0e!00 70~~0 NOP 
334 1 1 ~ 1 0011 1 1 1 0 647& BR 76 TEST3 
335 1110 <=1111 011"' 716b OUT 1•&6 
336 1111 ~0e!~ 0001 1IJ~1 OUT TEST2/,TEST3 .. 
337 1 0 1 1 ~rn 11 1110 51J7b BR 7b TEST1 

340 1110 0 1 1 1 0101 7165 OUT l•b5 
341 1110 0 ~H-h'.1 0000 HH'!0 NQP 

342 1101t1 0011 1 1 1 0 b~1b BR 76 TEST2 
343 111 A 0 1 1 1 0Hl0 71 bl.I' OUT l •bl.l 

34" 1 1 1 0 '1CHrn 0000 7000 NOP 
345 1 1 ~ 1 0'1 t 0 ~ 111 6/JlH BR 47 TEST3 
3/Jb 0~0k'l 0011 1110 0076 JMP 7b 
347 111 O! 0 l 11 0011 71b3 OUT 1•b3 

150 1111 0000 0111 71J07 OUT TEsr1-,TEST2· 
351 1~11 "(') 1 0 1011 51J53 BR 53 TEST1 
352 001-10 c ~l 11 111 Vl 00!76 JMP 7b 
353 11 H1 '~'Hrn 00~0 700~ NOP 
354 11M~ 'Fl1 ~ 1 1 1 0 6~5& BR Sb TEST2 
355 0000 0 {~ 1 1 1 1 1 0 0~7b JMP 7o 
356 1 1 1 0 000~ 0~00 Hhrn NOP 
157 1101 0011 0001 blJ61 BR 61 TEST3 
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360 0000 0011 1110 007& JMP 1b 
361 1111 0000 0000 7 1J00 OUT 3•0 
362 111'11 1000 0000 7200 OUT 2•0 
163 0000 ~HHrn P.000 0000 JMP 0 
364 1110 0100 0000 7100 OUT 1•.0 
365 1110 0100 0000 7100 OUT 1•0 
366 1110 0100 0000 7100 OUT 1•0 
367 1110 0100 0000 7100 OUT 1•0 

370 1110 0100 0000 7100 OUT 1•0 

1111 371 1110 0100 0000 7100 OUT 1•0 
372 111 \' 0100 0"00 7100 OUT 1•0 
373 1110 0100 0000 7100 OUT 1•0 
374 111 A 0100 0000 7100 OUT 1•0 
375 1110 (J 100 0000 710~ OUT 1•0 
376 1110 010~ 0000 7100 OUT 1•0 
377 0000 0000 0000 0000 JHP 0 
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MLC ADAPTER TEST CARD - LOGIC DESCRIPTION 

The Test Card for the MLC Adapter (AML) is a single card 

module (AMT) which is used to test an AML card. See the AML 

documentation and the AMT functional spec (HSMimp #297) for more 
information. All signals signed "+" are true when high, while 

those signed "-" are true when low. The hardware is initially 

assumed to be in the cleared state. 

CONTROL LOGIC (AMT 20) 

The three DMC enable switches SWINF, SWOIF and OTENB allow 

input, outin, and output 

between the AML and AMT. 

will initially be false. 

operations, respectively, to take place 

If output is enabled (OTENB true), FSTOT 

SLCLK (the system clock CLKAB divided by 

10) increments the binary counter until MKDIL comes true. When 

this happens, DILEN gets set, disabling the counter, and SLCLK 

sets DLCLK. The next SLCLK sets LDOTF, raising DILOT to the AML. 

The AML will respond with DALOT which, as DDLOT, clears DILEN 

and DLCLK and the counter is once again enabled. DALOT also 
clears LDOTF. The assertion of ANYOL sets FSTOT since neither 
LDINF nor LDOIF is true. Now, if SWINF or SWOIF is true, the 

next occurrence of DLCLK allows SLCLK to set LDINF or LDOIF, 

respectively. These are cleared by DALIN or DALOI, respectively. 
Since one of these is set, ANYDL will clear FSTOT, after both 

LDINF and LDOIF have been cleared by being serviced by the AML. 

The next assertion of DLCLK sets LDOTF. 

If OTENB is false initially, FSTOT is held true, and the 

first occurrence of DLCLK will enable setting LDINF or LDOIF, 

if the switches are enabled. When neither SWINF or SWDOF is 

true, FSTOT is held false. The FSTOT flop assures that when 

output is enabled, the output DMC operation will occur first and 

alternate with the input operations which makes possible true 

echoing. 

The occurrence of any of the three DAL signals clears DILEN, 

turning off all DIL signals and enabling the counter. After 3.2 

Sheet 2 of 3 
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usec. MKDIL again comes true and DILEN goes true. However, if 

any of the three flops LDINF, LDOIF, or LDOTF is true, DLDTA 

will be false and DLCLK will not be set. This assures that DMC 
accesses will take place no more often than once every 3.2 usec, 

but no operation gets to repeat until all others pending have 

completed. 

For an output, the AML asserts DALOT. When the AML 

asserts RRLIN, DDLOT and DORLN will both be true, raising CLKLD. 

The fall of this signal strobes the output data to the data 

register (BND~~-BND15 - AMT22). For an input, DDLIN true enables 

the data to the input bus (MUXEN, MXEN2 both true - AMT22). For 

an outin, DDLOI is true, enabling the high order eight data 
bits to the low order eight input bus bits. (MUXEN true - AMT22). 

For an OTA operation, OTAGO is asserted by the AML. If the 

DRLIN switch is set (ENDRL true), LPDRL comes true. When RRLIN 
is asserted by the AML, LPOTA comes true, latching output data 

in the OTA register (BTA~~-BTA15 - AMT22). For an INA operation, 

INAGO will also be true, and LPINA will come true instead of 

LPOTA. This signal gates the OTA register to the input bus. 

(MUXEN and MXEN2 true - AMT21). The control logic is cleared 

only by MSTCL from the AML. 

DATA DRIVERS AND RECEIVERS (AMT21) 

Drivers and receivers are identical to those described in 
the AML logic description, with the exception that all lines 

are terminated in 150 ohms at the AMT. 

Four way multiplexors feed to the low order input bus 

drivers. The select lines are DDLIN and DDLOI configured such 

that the multiplexor input 1 is unused, 2 is input data (DDLIN 
true), 3 is outin data (DDLOI true) and 4 is INA data (neither 

DDLIN or DDLOI true). The high order eight bits use two way 

multiplexors with LPINA as the select line. Input 1 is INA data 

and input 2 is input data. The multiplexors are enabled as 

described above. 

DATA REGISTERS (AMT22) 

These registers are loaded as described above. Note that 
both are operated with inverted input data and output taken from 

the Q outputs. 
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BCI Bus Coupler I/O Card BBN 

see BCM 

Status 

w 

R 

Switches none 

Jumpers 

Parity Connect 
From To 

WRITE SOURCE F6-2 F6-15 
GENERATE GI0-1 Gl0-15 
(Classical) Gl0-3 Gl0-14 

WRITE SOURCE Gl0-2 Gl0-15 CHECK F6-2 F6-15 
iFeedbackl 

NONE Gl0-4 Gl0-13 

,.,; 
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BCM Bus Coupler Memory Card BBN 

See BCP, BCI 

Status address none 

Switches 

Address Recognized 

l~I~ I~ l~l~I ~UI ~ l(A) 

I~ I~ I~ I~ I~ I~ I~ I~ I (B) 

Address Bits Checked 

Jumpers 

Parity Connect 
From To 

__ ""_,..__u_-, F ,..,, ........... """"'' 

WRITE 
SOURCE D3-15 D3-16 
GENERATE D3-12 D3-13 (Classical) 

1--·-·'-····-······-··- --~ 

WRITE 
SOURCE D3-14 D3-16 
CHECK 
(Feedback) 

Bus Coupler Switch Address 

j6151413121llxl ~ 
Set if memory bus 

For each address bit position 
the following table applies: 

Value A B 

0 off on 

1 on on 

Don't - off 
care 

Done Connect 
Pulse From To 

. 
normal D3-ll D3-10 

delayed* D3-9 D3-10 

* with the PAR card 

Sheet 2 of 2 
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BCP Bus Coupler Processor Card BBN 

See BCM 

Status address none 
~~~~~~~~~~ 

Switches none 

Jumpers 

Parity Connect 
From To 

WRITE SOURCE F5-2 F5-15 
GENERATE Gl0-1 Gl0-15 

(Classical) Gl0-3 Gl0-14 

WRITE SOURCE Gl0-2 Gl0-15 CHECK 
(Feedback) F5-2 F5-15 

NONE Gl0-4 Gl0-13 
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BCP ASSEMBLY 

1. This procedure applies to BCP Multiwire boards whose 

silkscreened revision level is shown as "A", "B", or "C". 

2. After the board has been assembled and soldered, make the 

following cut and adds: 

a. Cut wire from B5-6 to C7-3 on solder side of the board, 

as shown on page 3. Make the cut as shallow as possible, 

and remove a small portion of the wire. 

b. Add the following wires on the component side of the 

board, routing them under components to secure them. 

Terminate by soldering into the holes used by the IC 

leads where possible. If they do not fit into the 

holes, solder directly to the IC leads. 

1) B5:6 + D5:2 

2) D5:4 + C7:3 

3) D5:15 + C6:2 

4) D5:1 + D5:8 

5) D5:3 + C6:3 
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SUE 1810 BUS CONTROL UNIT 

MAINTENANCE BULLETIN 

INTRODUCTION 

This bulletin describes the logic functions of the SUE 1810 Bus Control Unit 

(BCU). Figure 1 shows the BCU functional block diagram. As indicated in 

figure 1, the BCU interfaces both the INFIBUS and the Central Processing Unit 

(CPU). The BCU and CPU are interconnected by an interconnecting module 

(ICM) plugged into edge connectors located on the rear edge of the respective 

circuit cards. 

Logic diagrams in this bulletin are keyed to figure 1. The number in the upper 

left-hand corner of each block in figure 1 indicates the logic diagram sheet 

number on which the corresponding logic is represented. 

SERVICE REQUEST, MASKS, AND LATCHES (LD Sheet 2) 

SRLl-N through SRL4-N, SRLD-N and SRLC-N are the service request lines 

for INFIBUS access. Signal DNL1\!I-P is the OR function of the power fail, 

power restart and line frequency internal interrupts (LD sheet 5). DN3R-N is 

the output of the external attention flip-flop (LD sheet 5). All the request lines 

mentioned above except SRLD and SR.LC, have a corresponding interrupt mask 

as follows (see figure 2): 

LB15-P (Bit 13) masks interrupts on line 4 from 

a. Service request SRL4-N 
b. Line frequency LFRQ-N (DNDM-N) 
c. Power status PWST-N (DNUM-N) 

LB14-P (Bit 14) masks interrupts on line ;3 from service request SRL:3-N 

LB13-P (Bit 13) masks interrupts on line 2 from service request SHL2-N 

Jun 73 1 
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LB12-P (Bit 12) masks interrupts on line 1 from 

a. Service request SR Ll -N 
b. External attention EXAT-N (DN3R-N) 

CPU INTERRUPT, NEXT-N 

Assertion of any service request (1 thru 4), or internal interrupt, cause the 

BCU to issue CPU interrupt signal (NEXT-N). This signal is negated when the 

service request is negated by the selected module, or when the CPU asserts its 

interrupt-masks (see figure 2). Assertion of Master Interrupt Inhibit MINH-N 

also negates NEXT-N. 

REQUEST LATCHES 

Gate ENIN is enabled (output low) by 

a. Assertion of CPU Permit Interrupt signal, SCM3-N (LD sheet 3) which 
sets Permit Interrupt flip-flop (PIN) and negates INTR-N. 

b. Negation of Acknowledge Receiver signal, RSAK-P. 

When gate ENIN is enabled, any new service request is gated and latched in one 

of the two 6-bit latches. These latches inhibit any change in their content until 

signal SACK is asserted, then removed, and a new request is asserted and 

allowed. 

LOGIC DEFINITIONS 

NSAK-N 

Acknowledge received either from a module or generated by the BCU for internal 

interrupts. 

RLDS-P 

SRLD-N latched. 

RPLS-P 

Latch for the Line Frequency, Power Restart, and Power Fail internal interrupts. 

2 Jun 73 
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RL3S-P 

SRL3-N latched. 

RL2S-P 

SRL2-N latched. 

RLlS-P 

SRLl-N latched. 

REXS-P 

EXAT-N latched. 

RLCS-P 

SRLC-N latched. 

SELA-P, SELB-P 

MB2002001227-1 

Prevent any change in the contents of the two 6-bit latches of the interrupts and 

enables select lines on the INFIBUS when Acknowledge is negated. 

SERVICE REQUEST SELECTION AND CPU INTERRUPT GENERATION 
(LD Sheet 3) 

SERVICE HEQUEST PRIORITY 

Service request priority is established by the SL gates input of which comes 

from the 6-bit latches (LD sheet 2). The order of priority is: 

a. SRLD 
b. Power fail, power restart, line frequency 
c. SRIA 
d. SRL3 
e. SHL2 
f. SRLl 
g. External Attention (EXAT) 
h. SH.LC 

Jun 73 3 
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SELECT LINES 

Gate SEL(N) corresponding with the asserted service request line, is enabled 

when Select Acknowledge (NSAK-N) is negated and if no other service request 

with higher priority is asserted. 

The output of all select lines, and OR gate NINT-N, of External Attention, 

power, and line frequency, are ORed at gate PCDI to generate precedence 

chain signal PCDB-P (see LD sheet 6 and figure 3), and triggers a 1 micro­

second one-shot (SAC) for pseudo-SACK generation (LD sheet 5). 

INTERRUPT LEVEL FLIP-FLOPS 

Inputs to interrupt level flip-flops are: 

a. PLEX - for either power status, line frequency, or external 
attention 

b. I2P4 - for either power status, line frequency, SRL2 or SRL4 

c. I3P4 - for either power status, line frequency, SRL3 or SRL4 

d. INTA - for either one of the above, or SRLl. 

These flip-flops are cleared by gate SCRS, when either Master Reset or CPU 

Permit Interrupt (SCM-3) is asserted. The flip-flops are set when any of the 

above conditions (a, b, c, d) are true and the selected device responds with 

Select Acknowledge (RSAK-P). 

INTERRUPT LEVEL CODE (ILOR-N, ILlR-N) 

The Bus Controller sends a code to the CPU, on lines ILOR-N and ILlR-N, 

that corresponds to the line on which the interrupt occurred (see figure 3). 

LOGIC DEFINITIONS 

SllP-P Triggers a 1 microsecond pseudo SACK generator. If SACK-N 
is not received from the selected device within this time, the 
BCV asserts its own SACK-N. 

SEL1-SEL4, Select lines on the INFIBUS in response to the corresponding 
SELC, SELD service request. 
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NNTS-P 

ILOR, ILlR 

INTR-N 

SCLK-P 

CYST-N 

SCRS-N 

PINS-P 

NINT-N 

PCDI-P 

RNIR-P 

MB2002001227-1 

Internal interrupt due to power fail or restart, line frequency, 
or external attention. The BCU generates its own Select 
Acknowledge to latch this flip-flop. 

Interrupt level bit codes to the CPU. 

Latched on any interrupt except SRLD and SRLC when Select 
Acknowledge is asserted. 

Clock pulse generated by any interrupt except SRLD and SRLC 
when Select Acknowledge is asserted. SCLK-P is used to 
1) clock internal interrupts, DNOS through DN3S, into the 
device number latches, and 2) to reset DNOS through DN3S. 

Any interrupt except SRLD and SRLC. 

Clear function of interrupt level and device number flip-fl.ops, 
when the CPU asserts Permit Interrupt SCM3-N or Master 
Reset is sensed. 

Stays set when first SCM3-N is received from the CPU. Master 
Reset negates this signal. 

Any internal interrupt. Used to generate SACK-N. 

Any selected device SE Ll-SE L4, SELD, SE LC or internal 
interrupt. Used to generate the precedence chrin signal PCDI-P. 

Any acknowledge service request SRLl through SRL4, internal 
interrupt, or Master Reset. Used to generate DNOL-P to the 
CPU when strobe is received. This signal is r.egated when the 
CPU asserts Permit Interrupt signal SCM3-N. 

BUS ACCESS LOGIC (LD Sheet 4) 

At the end of a previous bus access, Select flip-flop (BSL) ad On-Line flip­

flop (BOL) are reset, consecutively, when the BCU line recEivers (LD Sheet 5) 

sense strobe STRB-N and the trailing edge of signal DONE-\ from the selected 

device. 

Absence of any service request 1-4 or internal interrupts ne~ates CYST-N 

(LD sheet 3). Asserting CPU Permit Interrupt (SCM3-N) cl ~ars interrupt 

level flip-flop and sets Permit Interrupt flip-flop (PIN). Tl \LS signal INAR-N 

(LD sheet 3) is negated and gate BSRQ sets Ready flip-flop tBRQ). When the 

BCU receives any service request or senses an internal ir :·2rrupt, CYST-N is 

asserted and the output of BSRQ goes high. When the BCT asserts any select 
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line in response to a service request, or senses an internal interrupt, the 

output of gate PCDI (LD sheet 3) goes high and generates signal PCDB-P 

(LD sheet 6). 

The leading edge of the precedence chain signal (PCDB-P) sets Select flip-flop 

(BSL), and the trailing edge resets the Ready flip-flop through gate BCRQ. 

Once the Select flip-flop is set, and if DONE-N, STRB-N and QUIT-N (LD 

sheet 5) are negated, gate BSOL is enabled to set the On-Line flip-flop and to 

allow gate ONLN to generate STRB-N, during internal interrupts only. The 

Select flip-flop remains set until the selected module device asserts STRB-N. 

At the same time, the Post Acknowledge gate (PSAK) is low and generates the 

Select Acknowledge signal (SACK-N) through gates SACC and SACA (LD sheet 5) 

for internal interrupts only. Off-Line flip-flop (BOF) is set by gate BSOF at 

the leading edge of signal DONE-N received from the selected module device. 

BSOF is reset when the On-Line flip-flop is reset. The On-Line flip-flop is 

reset at the trailing edge of DONE-N by gate BCOL. 

LOGIC DEFINITIONS 

PSAK-N 

RSTN-N 

DNLN-P 

Post Acknowledge generated by the BCU during any interrupt 
except SRLD and SRLC. Used to generate SACK-N during 
internal interrupts. 

Strobe signal. 

Enable the BCU during internal interrupts to generate STRB-N 
and assert the device number on the .INFIBUS. 

BUS DRIVERS/RECEIVERS (LD Sheet 5) 

DEVICE NUMBER ON-LINE 

When the CPU receives interrupt signal NEXT-N (LD sheet 2) from the BCU, 

the CPU responds after executing the last instruction, with allow-interrupt 

SCM3-N. This signal negates Device Number On-Line (DNOL-P) signal to the 

CPU through gate RNIR (see figure 2). 
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When the selected module asserts SACK-N and negates its service request, the 

BCU places the interrupt level codes on lines ILOR-N and ILlR-N (LD sheet 3) 

and enables signal RNIR-P. However, signal DNOL-P to the CPU is not 

asserted until the selected module device asserts its STRB-N to negate signal 

PSAK-N. 

During internal interrupts the BCU enables, through gate EIIN (LD sheet 5), 

the device number to be asserted on the INFIBUS. Fifty nanoseconds later the 

BCU asserts STRB-N which negates PSAK-N. With PSAK-N negated and 

RNIR-P enabled when PSAK-N is enabled, the BCU asserts DNOL-P to the CPU. 

SELECT ACKNOWLEDGE, SACK-N (LD Sheet 5) 

Normally, signal SACK-N is received from a requesting device when the BCU 

asserts the Select and Precedence Chain signals (see figure 2). However, the 

BCU asserts SACK-N for internal interrupts listed as follows: 

a. Line frequency, DHO flip-flop 
b. Power fail, DNl flip-flop 
c. Power restart, DN2 flip-flop 
d. External Attention, DN3 flip-flop 

Signal NINT-N (LD sheet 3), the OR output of the above flip-flops, is asserted, 

and signal PSAK-N remains asserted (due to the absence of strobe) to generate 

SACK-N through gates SACC and SACA. 

If SACK-N is not received from any selected interrupt within 1 microsecond to 

negate PCDE-P, then SACK-N is generated through one-shot SAC and gates 

SACS and SASA. 

STROBE, STRB-N 

Strobe is normally generated by the selected device (see figure 2). When the 

output of gate NNTS (LD sheet 3) is high, however, the BCU asserts strobe in 

response to its internal interrupts through the Enable Internal Interrupt gate, 

EIIN, if signal ONLN-P (LD sheet 4) is asserted. 
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QUIT-N AND DONE-N (LD Sheet 5) 

Receipt of DONE-N by the selected device and the BCU indicates successful 

completion of the bus service (see figure 2). The selected device responds by 

negating its strobe, STRB-N. However, if the Done signal is not received, 

the device keeps the strobe asserted. If the strobe remains asserted for 

2 microseconds after one-shot TQN is triggered by Acknowledge signal RSAK-P, 

flip-flop QUT remains set. This enables gate QUTA and at the end of the 

2 microseconds QUIT-N is asserted. Either DONE-Nor QUIT-N causes the 

selected device to remove its strobe signal, resetting flip-flop QUT. 

Subsequently, the BCU negates QUIT.;. N. 

INTERRUPT DEVICE NUMBER (DBOO-N-DB02-N) 

The BCU is not addressable, so the device numbers assigned for its Internal 

Interrupts are not the same as for addressable modules but are coded as 

follows: 

Level Device Number Source Descri2tion 

1 0001 EXAT-N External Attention 

4 0001, LFRQ-N Line Frequency 

4 0002 PWST-N Power Fail 

4 0004 PWST-N Power Restart 

Note that the three interrupts to level 4 use separate bits. Since they are 

asynchronous and independent, a line frequency interrupt can be present with a 

power fail interrupt (see figure 3). 

INTERNAL INTERRUPTS (LD Sheet 5) 

EXTERNAL ATTENTION (EXA T-N) 

Assertion of this line sets the External Attention flip-flop, DN3, and causes the 

BCU to initiate a level-one interrupt and generate a device number of 0001. 
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POWER FAIL INTERRUPT INHIBIT (PFIN-N) 

Asserting PFIN-N disables gate DNlA and causes the BCU to inhibit interrupts 

attributed to power fail detection. When PFIN-N is negated, and when the 

power supply asserts power status PWST-N (indicating power failure), the 

output of gate PFID (LD sheet 6 and figure 3) goes high for 30-60 nanoseconds. 

This sets Power Fail flip-flop (DNl) which generates an interrupt service 

request on level four and a device number of 0002. 

POWER RESTART INTERRUPT INHIBIT (PRIN-N/PRAL-N) 

The BCU responds to Power Restart Interrupt Inhibit (PRIN-N) and Power 

Restart Auto Load-Interrupt Inhibit (PRAL-N) as shown in the following truth 

table (- means any condition). 

Interrupt, No Auto Load 

No Interrupt, No Auto Load 

No Interrupt, Auto Load 

PRIN-N 

High 

Low 

PRAL-N 

High 

High 

Low 

Asserting either PRIN-N or PRAL-N disables gate DN2A and causes the BCU 

to inhibit interrupts attributed to Power Restore detection. When both PRIN-N 

and PRAL-N are negated, and at the conclusion of a 50-millisecond Master 

Reset which follows negation of power status (PWST-N), 100-nanosecond 

PRID-P (sheet 6) sets Power Restart flip-flop (DN2). Setting DN2 causes the 

BCU to generate an interrupt service request on level four and a device num­

ber of 0004. 

LINE FREQUENCY INTERRUPT/INHIBIT (LFRQ-N/LFIN-N) 

Asserting Line Frequency Interrupt Inhibit (LFIN-N) disables gate DNOA and 

causes the BCU to inhibit the line frequency interrupts. When LFIN-N is 

negated, signal LFID-P pulses gate DNOA low once each line frequency cycle 

(normally 60 Hz). As a result, the line frequency flip-flop (DNO) is set which 

causes the BCU to generate an interrupt service request on le\·e1 four and a 

device number of 0001. 

Jun 73 9 
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MEMORY CYCLE INHIBIT (HOLD-N) 

The Bus Controller asserting HOLD-N prevents a memory cycle from being 

initiated during the time the device number of a selected interrupting device is 

being read by the CPU. Signal ONLN-P is high during this time and is negated 

by DONE-N. 

DEFINITIONS OF OTHER LOGIC TERMS ON LD SHEET 5 

DNUM-N 

DN3R-N 

Any sensed internal interrupt due to line frequency, power 
failure or power restart. Used to generate a level-four interrupt 
to the CPU. DNUM-N is negated when the BCU generates 
SACK-N. 

External Attention sensed. Generates a level-one interrupt to 
the CPU. The bus controller generates SACK-N to clear this 
signal. 

LOGIC ON LOGIC DIAGRAM SHEET 6 

POWER STATUS, PWST-N AND MASTER RESET, MRES-N (LD Sheet 6) 

Marginal power, or a power-fail condition causes the power supply to output a 

pulse train of approximately 10 kHz. This pulse train triggers 2. 5-millisecond 

one-shot COP. The trailing edge of COPR-N generates a power-fail interrupt 

signal through gate PFID and triggers 250-nanosecond one-shot DBR. NOP, a 

190-millisecond one-shot, triggers on the leading edge of DBRS-P. Therefore, 

250 microseconds after generating a power-fail interrupt, gate MREA is 

enabled to assert Master Reset, MRES-N (see figure 3). 

RESET PUSHBUTTON REPB-N 

Pushing reset on the control panel asserts REPB-N which resets flip-flop 

PBS to trigger one-shot COP. The trailing edge of COPR-N triggers 250-

microsecond one-shot DBR and this, in turn, triggers 190-millisecond one-shot 

NOP. Therefore, NOPR-N disables precedence chain (PCDB-P) generation 

inhibiting any further bus access. This occurs 2. 5 milliseconds after the bus 

controller senses REPB-N" Another 250 microseconds is allowed to elapse 

before gate MREA is enabled to assert master reset signal, MRES-N. 
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AUTO-LOAD, ATLD-N 

If PRAL-N (LD sheet 5) is asserted at the end of Master Reset following power 

restart, the BCU asserts 100-nanosecond signal ATLD-N. PRAL-N can be 

asserted permanently by installing a program jumper between J2-l and J2-2 in 

systems that contain no control panel and where Power Restart Auto-Load is 

required. 

PRECEDENCE CHAIN, PCDB-P 

The precedence chain signal is asserted by the BCU 20-40 nanoseconds after 

one of the select lines is asserted or one of the internal interrupts are detected 

at the inputs of gate PCDI (LD sheet 3). PCDB-P is a positive pulse 40-60 

nanoseconds long established by delay line DLl and gate PCDE. Precedence 

chain signal is inhibited 2. 5 milliseconds after the BCU detects either Power 

Status (PWST-N) or Reset Pushbutton (REPB-N). 

PROCESSOR NUMBER, CPUO-P, CPUl-P 

The code corresponding to the processor number 0-3, using the INFIBUS in 

any one system is established by the polarity of CPUO-P and CPU4-P. Since 

the BCU is allocated only to CPU #0 and connected to it at the input/output 

connector, CPUO-P, CPUl-P are grounded on the BCU. 

CLOCK, CLKA-N 

A 25-MHz oscillator generates this signal in the BCU for use by other system 

modules. 

DEFINITIONS OF OTHER LOGIC TEHMS ON LD SHEET 6 

PRID-P 

PFID-P 

PCDE-P 

LFID-P 

Jun 73 

Power restore pulse that occurs at the end of a 50 millisecond 
master reset, following negation of power status (PWST-N). 

Power fail pulse generated when power status, PWST-N is 
detected. 

Any selected service request or internal interrupt. 

A pulse generated once each line frequency (60 Hz) cycle. 

11 
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BUS CONTROLLER/CPU INTERFACE 

Table 1 is a list of the input/ output signals to and from the Bus Controller on 

the input/output connector. The signals are listed in alphabetical order of 

mnemonics. 

Table 1. Bus Controller Input/Output Signals 

I/O Logic 
Signal Connector Diagram 

Mnemonic Function Pin Number Source Sheet Number 

CPUO-P CPU Code (grounded) JA05 BCU 6 

CPUl-P CPU Code (grounded) JB05 BCU 6 

DNOL-P Device Number on Line JB03 BCU 5 

ILOR-N Interrupt Level Bit 0 JA06 BCU 3 

ILlR-N Interrupt Level Bit 1 JB06 BCU 3 

LB12-P Mask Level 1 JA53 CPU 2 

LB13-P Mask Level 2 JA51 CPU 2 

LB14-P Mask Level 3 JA52 CPU 2 

LB15-P Mask Level 4 JA50 CPU 2 

NEXT-N CPU Interrupt JB04 BCU 2 

SCM3-N Permit Interrupt JA04 CPU 3 

STAT-N Set Masking Status JA03 CPU 2 

DRAWINGS AND PARTS LISTS 

This is a list of the drawings and parts lists included in this bulletin. 

Title Mnemonic Drawing Ntlmber Sheets 

Bus Control Unit Circuit Card BCU 2001002128-1 1 

Bus Control Unit Logic Diagram BCU LD2001002128-1 1 thru 7 

Bus Control Unit Parts List BCU PL2001002128-1 2,3 

PL2001002128-2 4 
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4 \REQUEST LINES RS1K-~ J~ 
SRL1-N-SRL4-N 
SRLD-N, SRLC-N 2 SERVICE MASKS STAT-N, LB12-N - LB15-N 

...... 
REQUEST, 

MINH-N MASKS, i---DNUM-P, 
LATCHES DN3R-P ~ _NE_XT-N 

RLlS-P - RL4S-P 
. ' RPLS-P, REXS-P, 

RLCS-P, RLDS-P, SELA-P, SELB-P 

SELECT LINES RS1K-P 
SEL1-N--SEL4-N, 
SELC-N, 3 SELECTION. PERMIT INTERRUPT SCM3-N 
SELD-N PRIORITY. 

AND INTERRUPT LEVEL I LQR-:.N.. -1.LIR-...N 
INTR-N, CPU INT.GEN. PINS-P 

1 CYST-:_N 4 BUS 
ACCESS _GN N-P 

LOGIC 

RDUN-P, 
R1K-P RSTR-P, RNIR-P, 

00. RQUT-P NINT-N, p 
~ PCDE-P, 5 ON-LINE, ..... SllP-P DNOL-P ~ PSEUDO z ..... SACK, QUIT 

SACA-4_QUTA 

INTR-N, 
PCDI-P 6 POWER 

PWST-N, LFRQ-N, STATUS, 
t REPB-N 

RESET PCDB-P, MRES-N, 
~ C LKA-N_,A TLD-N PRID-P, 

LFIN-N, 
PFID-P, ~ LFID-P 

PFIN-N, PRAL-N, ~ PRIN-N, EXAT-N 5 
I----- INTERNAL 

~ 5 NNTS-P INTERRUPTS DNUM-P 
DONE-N "-' ~ DN3R-N y 

QUIT-N, BUS POWER RESTART, 
HOLD-N 

DRIVERS. 
FAIL, LINE FREQUENCY, 

SACK-N, EXTERNAL ATTENTION 
STRB-N -
DBOO-N-

/REC'S 

DB02-N • RSAK-P 

ON LINE 
~, 

v 1810-MOl-73 

Figure 1. 1810 Bus Controller Functional Block Diagram 
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SIGNAL 
SOURCE 

Master Device 

Bus Controller 

CPU 

CPU 

SIGNAL 

SRLl-N 

NEXT-N 

SCM3-N 

LB12-P -
LB15-P 

Bus Controller SELl-N 

Bus Controller PCDB-P 

Selected Master SACK-N 

0 lOOns 200ns 300ns 

s:: 
bj 
N) 

0 
0 
N) 

0 

SELl SEL2 
0 
~ 
N) 
N) 
~ 
I 
~ 

SELl 

l 8 l 0 - MO 2 - 7 3 

Figure 2. Bus Request and CPU Interrupt, Timing Diagram 



SIGNAL 
-t t-50µs 

PWST-N lilJlJ1~ 
~' 1l SY ff /~ 

COPS-P J 2. 5 ms LJ 2. 5 ms U 2. 5 ms LI 2.: ms !!-------------------
+ I • i t 

I 2. 5 µs -n- 2. 5 ms n 2. 5 ms n ~5g µs/ n 
DBRS-P ~ h,__J h~ ~ms - '-· -----------------

t I I I I I 1 I I 

NOPS-P [ I j -i ~ 250 µs 1 t 250 µs t 250 µs 

MRES-N L I J I 2.:.ms n 2. 5llms n ~~~s::/ 
2. 5 m 1250 µs 190 ms ----1 -(}- 60 ns ,__ ___ _ 

PFID-P _JL ____ _:_ _________________________ --+------
t 

~lOOns 

PRID-P -------:---------------------------__J__. I -
Interrupt"L~e~v~e~l~4~·~---------------------------, 

ILOR-Nl ~ 
ILIR-N . ~ 

Device Numb= 

DB02-N l._ __ .._.~ ........ '-"-"~ 
1 81 0-M03-73 

Figure 3. Power Status, Master Reset, and Interrupts Sequence, Timing Diagram 
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NOTES: UNLESS OTHERWJSE SPECIFIED 

1. ALL RESISTORS ARE IN CllMS, UIJ., l/4W, 

:l. ALL NO?+- POLARIZED CAPACITORS ARE O. lUF, +80%, 
-20%, sov, 

3, ALL POLARIZED CAPACrroRS ARE 33UF, :!:20%, lOV. 

4, INTEGRATED CIRCUIT PACKAGE 'l"YPJo; DESIGNATIONS ARE 
ABBREVIATED, FOR COMPl.J:TE PART NUMBER SEE PARTS 
LIST, (REFERENCE LIST ON DRAWING 8001800200.) 

5, INTEGRATED CUlCUIT PACKAGE POWER PINS ARE: 
(8 PIN ICP) PIN 4 OV, PIN 8 +5V; (14 P1N ICP) PIN 7 OV, 
PIN 14 +5V; (18 PIN JCP) PIN 8 OV, PIN 16 +5V, EXCEPT 
BDR PIN 7 AND 8 OV, PIN 16 +5V. G +SV CONNECTOR PINS ARE: Pl-A16, A28, A29, A51, 816, 
R2!1, 829, BSl, 

1,1 OV CONNECTOR PINS ARE: Pl-Al, A2, Al5, A40, AM, 
L..:.J A55, Bl, 82, B15, 840, B54, B55; Jl-Al, ASS, Bl, ass. 

8, ALL DIODES ARE 8001100001-1, 

•SV ~-----.--1--<P--t--+--+--t--..... --~ •SV 

~.i C4 CIZ + C13 + CH ClS CUI Cl7 

ClB Cl9 C20 C21 C22 C'l3 

ov~---_..,.. _ _,, _ _..__.__..__.._ _ _.. _ _. __ ---1 

CPUO-P '-J;.;l_;;-Af>;;;_ __ --41 

Jl-85 
CPUl-P~-----' 

ov 

DflA-P .,_P_l-_Aa_o ___________________ -"P"'-l-.;;;B;;..:30_, BTlB-P 

BT2A- p Pl-A31 Pl-831 
BT2B-P -- -~ BT3~P~""--------------------_;_.:....::=->enB-P 

Pl-A33 Pl-B33 
BT4A-P~--------------------_;_.:....::~ BT4B-P 

Bus Control Unit Logic Diagram (BCU) 
LD2001002128-1, Rev. G, Sheet 1 of 7 
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5 RBAK-P 

LB13- p .Jl-A51 13 DD 

LB12-P 

(STATUS) Jl-A3 
STAT-N <----~ 

6 RSET-N -------' 13 

S DN3R--N------------''<l!!?!./ 
(EXAT) 

(SCM3) 
3 PmS-P----------------i'qj,j!J./ 
3 ~T~N----------------1-'4 

(MASTER IN:J'ERRUPT INHmIT) 

T MINH-N 

""' c110PF 
v 

Nl!IC'!' 

l~i 

SERVICE REQUEST MASKS AND LATCHES 

5 03 

l 
01 

3 
02 

l Dl 

' D2 

°' 
10 

D4 

12 
D5 

H 
ll6 

BUS Control Unit Logic Diagram (BCU) 
LD2001002128-l, Rev. G, Sheet 2 of 7 
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NSAK-N ... 
03 

p 
RLIJ&.P ' • 

01 p RIAS-P 3 

' ,. .. 
uu 

oz p • RPT.S-P 3 

04 p 

• RL3S-P • 

06 13 

Wl 

01 RL2S-P 3 

02 RLl&-P 3 

3404 
UH 

03 p 

• RE:,.$-P 3 

04 p 
9 RLCS-P 3 

00 ii SEL&-P 3 

08 1 

Wl 

Jl-84 
NEXT-N 

(CPU INTERRUPT) 
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2 NSAK-N 

2 RLDS-P 

2 RPLS-P 

2 RL4S-P 

10 ·~ 2 RL3S-P °'' 

2 RL2S-P 

2 RLlS-P 

{PERMIT JNTERR\JPTJ 

MB200200li ~7-1 

'~ 
SELD-N 

3,7 

SEL• 
2 P•S3 SEL4-N 

3,7 

SEL3-N 
:i,7 

SEL2-N 
3,7 

SELl-N 
3,7 

SELC 

6 l"•S3 SELC-N 
'~ 3,7 

(INTERRUPT LEVEL F/F) 

T175 
U65 

CLR 

4,5 
'-''----- NNTS- P 

b..J'--- NNTR-N 5 

~"--'-'Jl"'-A"'O~ ILOR-N 

'b--1'..--INTR-N 
2,6 

( 1-4 +PL+ EX) 

'--'--->-----·-!--- SCLK-P 5 

{l-4+PL+EX) 

'><>"---'--~---l---CYST-N 4 

INAR-N 4 

L--------- PINS-P 2 

._----------------- NINT-N 4 

3 SEL~N-----·--------------------"-<l 
~ :~~=-------------------------"'1;';'""\.!:.._ _____________ PCD~P 6 

3 SLL~N------------------------~ 
:J SEL2-N ---------------- ·---------"<! 
3 SELl-N -------------------------"<J 

GENERATE PRECEDENCE CHAIN 

SERVICE REQUEST SELECTION AND CPU INTERRUPT GENERATION 

BUS Control Unit Logic Diagram (BCU) 
LD2001002128-1, Rev. G, Sheet 3 of 7 
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6 PCDB-P----------~ 

3 CYST-N ---~ 

3 DIA&-N ---~W.1)c,...~----""'-t 

• RSET-N 

5 RQUT-P 

(STROBE) 

• NITR-P 

5 RDUN-P 

13 
BCSL 

lZ ~~ 

QTOL 

10 ~~ 

ON-LINE 

(POOT 

ACKNOWLEDGE) 

~,....+-----'""!iliLJl>f'-i--f-+-+-----f------+-f---PSAK-N 5 
... 

N 10 ~:, 
11 

N 
10 

:""~----------..... --l--1------------1---RSTN-N 5 5 a:: 

OFF-LINE 

BUB ACCESS LOGIC 

Bus Control Unit Logic Diagram (BCU) 
LD2001002128-1, Rev. G, Sheet 4 of 7 
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ENABLE 
INTERNAL INTERRUP"m 

4 ONLN-P---------------e-~"t 

(POWER RESTART INTERRUPT INHIBIT) 

7 PRIN·N --....----4;__ 

6 PRID-P ---+-----. 
7 PRA~N--4--..----''-!'""~ 

(POWER RESTART 
AUTO LOAD 
INTERRUPT 
INHIBIT) 

6 PFID-P ------''-fD~'°"-'--"""""'-
7 PFIN-N - :>;H.--+--' 

(POWER FAIL INTERRUPT INHIBIT) 

{LINE FIU.:Q, 
rNTERRUPT 
INHlBIT} 

POWER 
FAIL 

13 DU 

lZ 

S DB 

T175 ... 

CLIC CLR 
• 1 

3 SCRS-N-------------------------' 
DRAWING NO. 

LD2001002128-2 

CONNECT 

J:-1 ro.r~a 

J4-l TO J4-2 

MB2002001227-1 

Jl-B3 DNOL-P 

(DEVICE NUMBER Q'1 LINE} 

P8EUOO SACK AND QUIT I.OGIC 

" STROBE 

BDR 

"" 

RS~P 4 

STRB-N 7 

DBOZ-N 7 

DBOl-N 

DllOO-N 

DlTERNAL INTERRUPT LATCHES AND DEVICE NUMBER 

Bus Control Unit Logic Diagram (BCU) 
LD2001002128-1, Rev. G, Sheet 5 of 7 
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7 PWS1!.N----------------------------------.-'':ct 
lOKHZ 

(POWER STATUS) 

POWER STATUS AND MASTER RESET 

RESET BUTTON 
F/F 

(RESET PUSH 
BUTTON) 

'I REPa-N1---+++ ... ---"<t.ii!Y 

PRECEDENCE CRAIN 1157 Cll 

GENERATION l••O Tl20=---
(LDIE ftlEQUENCV) 60H7. Sl'NE WAVE ~ 

7 LFRQ-N------·r 

C7 l C24 

~ 

6 RSET-N--------'"'<liiiji./ 

7 PRA~N------------------"d 

TOMS 

C5 
270PF 

Bus Control Unit Logic Diagram (BCU) 
LD2001002128-l, Rev. G, Sheet 6 of 7 
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RSY.T-N 
2,3,4,S 1 8 

PRID-P 
5,6 

(POWER RESTORE) 

PFlD-P 5 
(POWER FAIL) 

Pl-825 
PCDB-P 4 

PCOE-P 5 

IL 
lOONS 

(LINE FREQ.) 
LFll>-P 5 

ATLD-N 7 

CLKA-N 7 

OSCILLATOH 

• 
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'5V "P" CONNECTOR TERMINATION RESISTORS 

R20, lK 
~MINH-N 

Hl9, 150 Pl-BS 
ATLD-N 6 

R22, 100, 1/2W 
Pl-A6 

Rll, 150 
Pl-B6 

MRES-N 6 PWST-N 6 

R24,1K Pl-A7 R23, l<lK Pl-87 
REPU.-N 6 I.FRQ--N 6 

R26, 1K Pl-AS R25,1K Pl-88 
RUNN-N EXAT-N 5 

Rl8, 100, l/2W 
Pl-A9 R97, 100, l/2W Pl-89 

KEY 0 {ALT} KEY l (ALT) 

Rl6, 150 Pl-AlO 
Rl7, 150 

Pl-BIO 
ABOO-N AB08-N 

Rl4,150 
Pl-All 

RlS, 150 
Pl-BU 

ABOl-N AB09-N 

R32,lf>O 
Pl-Al2 

R31, 150 Pl-812 
AB02-N ABlO-N 

R36,JSO Pl-Al3 
R35, 150 

Pl-813 
AB03-N ABU-N 

1138,150 Pl-A14 R3'1, 150 Pl-814 
Aao-t-N ABlZ-N 

R40, 150 
Pl-Al7 

R39, 150 Pl-817 
AB05-N AB13-N 

R42, 1SO 
Pl-A18 

R41, 1SO 
Pl-818 

AB06-N AB14.-N 

R34, 150 
Pl-Al9 

R43, 150 Pl-Bt9 
AB07-N ABIS-N 

R30, 150 
Pl-A20 

R33, 150 
Pl-820 

KEY O/ AB16-N KEY l/AB17-N 

R45, 1K Pl-A21 
R44, lK Pl-821 

PRAL-N 5,6 PFIN-N 

R47, 1K Pl-A22 
R46, lK 

Pl-822 
PRIN-N LFIN-N 

R54, 100, l/2W Pl-A23 R55, 100, l/2W Pl-823 
RITE-N BYTE-N 

R52, 100, l/2W 
Pl-A24 

R53, lOO, l/2W Pl-B24 
HCYC-N HOLI)-N 5 

R51, 100, l/2W 
Pl-A26 

R50, 100, l/2W Pl-826 
SACK-N QUIT-N 

R49, 100, l/2W Pl-A27 R48, 100, l/2W Pl-8'!7 
DONE-N 5 STRB-N 

R66, 100, l/2W Pl-A34 
R67, 100, l/2W Pl-834 

SRLC-N SELC-N 

R68, 100, l/2W 
Pl-A35 

R69, lOO, l/2W Pl-B35 
SRLO-N SELO-N 

R64, 100, l/2W Pi-A36 R65, 100, l/2W Pl-B36 
SRLl-N SELl-N 

R62, 100, l/2W P1-A37 
R63, 100, 1/2W Pl-837 

SRL2-N SEL2-N 

R60, 100, 1/2W Pl-A38 
SRL3-N 

R61, 100, l/2W 
Pl-838 

SEL3-N 

R58, 100, 1/2W Pl-A39 
R59, 100, 1/2W Pl-839 

SRL4-N SEL4-N 

R79, 150 Pl-A4l 
R78, 150 Pl-BO 

DBOIJ-N D808-N 

RSl, 150 
Pl-A42 

RSO, 150 Pl-842 
OBOl-N 0009-N 

R77, 150 Pl-A43 
R76, 150 

Pl-843 
0802-N 0810-N 

R75, 15tJ Pl-A44 
R74, 150 Pl-844 

0803-N DBll-N 

R73, 150 
Pl-A45 

R72, 150 Pl-B45 
0804-N 0812-N 

R83, 150 
Pl-A46 

R82, 150 Pl-B46 
0805-N DBlS-N 

R84, 150 Pl-A47 
R85, 150 Pl-D47 

DBOS.-N 0814-N 

RSS, 150 Pl-A48 
R86, 150 Pl-848 

0807-N 0815-N 

R89, 150 
Pl-A49 

R87, 150 Pl-B49 
PBLc>-N PBHI-N 

R91, 100, 1/2W Pl-A50 
R92, 100, 1/2W 

Pl-850 
CLKA-N 6 RESERVED 

Bus Control Unit Logic Diagram (BCU) 
LD2001002128-1, Rev. G, Sheet 7 of 7 
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s QlY SERIAL NO. 
~REQO START END 

oot 000 0001 

()()~ 001 0001 

003 000 

~ 001 0001 

005 001 0001 

006 002 0001 

007 002 0001 

008 038 0001 

009 001 0001 

()10 002 0001 

011 ms 0001 

012 001 0001 

013 ooq 
014 001 0001 

015 001 0001 

-I 001 0001 

000 

018 002 0001 

()f9 025 ()()()1 

020 001 0001 

02.1 OCU 0001 

022 000 

023 001 0001 

024 f' 012 0001 

025 F 001 0001 

02E 002 00()1 

02 002 0001 

0281 001 0001 

02~ ()()~ ()()()1 

Olfj ()01 0001 

MB2002001227- l 

-·. 
CODE 1 SPECIFICATION / I MATL/NOTE(S) 

PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

2001002128-1 BCU- CKT CARD ASSY USED ON 
Sl.E 1810·1 

100100ll 721•1 PRINTED ~G BO, BCU 

RL07S103G jRESISTOR HIL·R·22681+/1 R23 ,$ IS 

RL07S390G IRES! STOR HIL·R·22684/1 R6 • 5 IS 

RLCl7S680G RESISTOR HIL·R•22681+/1 R70,71 .5 IS 

RL07S101G RESISTOR HIL·R-22681+/1 R57,93 .5 IS 

RL07S151G RESISTOR / MIL-R•.22~/1 R11f nRU R17, 
R19,21,R30 Tl«U 
R43,R72 Tl«U R89 
.5 IS 

RL07S271G jRESISTOR HIL·R-22684/1 R56 .5 IS 

RL07S361G !RESISTOR HIL·R-22684/1 R5,9 .5 IS 

RL07S102G RESISTClt Hlt•iM2681t/ 1 R2,4 ·7() R24 Tl-RU 
R26J28.29,Rll'lf 
'rHRU R47,R90 

jRESISTOR 
,5 IS 

RL07S302G HIL·R-22684/1 R7 • 5 IS 

' 
RL07S622G jRESISTOR HIL·R-22684/1 R13 ,5 IS 

RL07S133G ~ESISTOR HIL·R-22681+/1 R12 .5 IS 

RL07S752G jRESISTOR HIL·R-22684/1 R3 • 5 IS 

RL07S203G ~ESISTOR HIL·R-22684/1 Rt,8 .S IS 

RL20S101G jRESI STOR MIL·R-22684/2 R18,22,R48 Tl-RU 
R55, R58 THRU 
R69, R91, 92, 97 
.6 IS 

RL07S223G RESISTOR. HIL·R·22684/1 R10 .5 IS 

RL07S431G RESISTOR MIL·R-22684/1 R94,95,96 ,5 IS 

8001300013-1 CAPACITOR C26 (470 PF) 

8001300101·1 CAPACITOR C3, 7, 12, 15, 16, 
17 ~ C19 Tl«U C24 
.2 IS (.1 UF) 

8001300103-1 CAPACITOR ca .25 1s 
(.47 UF) 

CP«l5f'D221.xl3 CAPACITOR HIL•C•5/18 f11,25 .25 IS 
220 UUF) 

CM05F0271 JCl'3 CAPACITOR MrL-C-5/18 fS,6 .25 IS 
270 WF) 

Sl01300065-t CAPACITOR f10 ,25 IS 
510 UUF') 

8001300311•2 CAPACITOR C1,2,4f13,1"4)18 
.8 IS 33 UF 

EK)() 1300016- 1 CAPACITOR C9 .25 IS 
(1500 UUf') 

Parts List, Bus Control Unit (BCU) 
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S QTY 
~ REQD 

0 

0 

0 

0 

Cl 

Cl 

0 

0 

0 

31 

3~ E 

3l F 

3~ F 

39 E 

3E 

3 ~ F 

3~ F 

3~ F 

CJ 4C F 

() 41 F 

42 F 

43 

001 

001 

001 

001 

001 

000 

010 

002 

004 

002 

002 

001 

()(]2 

44 

0 

0 

0 

'0 

0 

1'4 

F 002 

45 F 001 

46 F 003 

CJ 

0 

0 

CJ 

CJ 

CJ 

CJ 

() 

171 F 

4~ 
4g 

SC F 

51 F 

52 F 

53 F 

54 F 

55 F 

56 F CJ 

CJ 

0 

0 

() 

57 

58 

59 

6( ~ 

CJ6 1 

162 () 

0 

() 

63 E 

Ml 

Cl SP 

003 

()(J1 

003 

002 

001 

002 

003 

0(11 

002 

001 

001 

003 

002 

006 

000 

000 

002 

REF 

A/R 

""'""-:--

SERIAL NO. 

START END 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

()()()1 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

I 

()()(]1 

0001 

0001 

PART NUMBER CODE DESCRIPTION l SPECIFICATION I 
IDENT VENDOR 

1N747A DIODE, ZENER 

8001100001-1 DIODE 

8()()1 200001 - 1 TRANSISTOR 

1 (]()5000797-1 OSCILLATOR 

80Cl1200015· 1 TRANSISTOR 

8()()18CJ0042-1 ICP 

80Cl1 6ClCJ044- 1 ICP 

acm 1 800046- 1 ICP 

800 1 acmo4 8- 1 I CP 

80111 acmo 51 - 1 ICP 

BCJ01800072· 1 ICP 

8001800123-1 ICP 

8001803126-1 ICP 

6CJ01803129-1 ICP 

acm 1 8031 s s-1 ICP 

8001803181-1 ICP 

SN75451 P 01295 ICP TEXAS INSTR 

SN75453P 01295 ICP TEXAS INSTR 

acm1 803198-1 ICP 

8CJCJ16Cl3200-1 ICP 

acio 1 803 202-1 ICP 

8001 80:3-203-1 ICP 

acm 1803204·1 ICP 

8CJ01803205-1 ICP 

6Cl01803207-1 ICP 

MC3001P 04713 ICP MOTOROLA 

MC3003P 04713 ICP MOTOROLA 

P34CJ4 34649 ICP INTEL CORP 

1005000764-1 PIN, TERMINAL 

8001600008-1 DELAY LINE, FIXED 

LD2001002128· 1 LOGIC DIAGRAM 

SN60/SN63 SOLDER QQ-S-571 

Parts List, Bus Control Unit (BCU) 
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INC 

INC 

MB2002001227-1 

I MATL/NOTE(Sl FIND 
REF DESIGNATION($) NO. 

CR2 .5 IS 31 

CR1 • 5 IS 32 

01 (T018) 33 

Y1 (25MHZ) 34 

02 (TOS) 35 

36 

U7, 13,23,26,27, 37 
31,32,48,66,67 
(74noo) 

U15,24 38 
(74H04) 

U4,21j25, 76 39 
(74H10) 

U22\,33 (74H20) 40 

U47, 73 (74H30) 41 

U18 ( 7400) 42 

U28,58 (8DR) 43 

U14,56 (7408) 44 

U3 (7413) 45 

US,6,17 (74123) 46 

U65, 68} 71 47 
174175 

U8 48 

U44,45,46 49 

U34,53 (74SOO) so 

U77 (74S04) 51 

U35,38 (74S10) 52 -U36,49}64 53 
(74S11 

U54 (74S15) 54 

U37,55 (74S20) 55 

U78 (74S40) 56 

U63 57 

U72, 74, 75 58 

U43, 52 59 

NOTE 211 60 

61 

62 

DL 1 , 2 1 :;o NS) 63 

64 

65 
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S QTY SERIAL NO. 
~ REQD START END 

001 000 lCllll 

002 001 l001 

003 002 0001 

OOll REF 0001 

~ 
REF 0001 

A/R 0001 

202 (J()(l 

203 REF 0001 

2014 REF 0001 

20~ REF 0001 

20~ REF 0001 

207 REF 0001 

208 REF 0001 

209 REF 0001 

21C REF 0001 

211 REF 0001 

MB2002001227-1 

PART NUMBER CODE DESCRIPTION l SPECIFICATION I I MATL/NOTE(S) FIND 
IDENT VENDOR REF DESIGNATION(~) NO. 

2001002128-2 ~CU- CKT CARD ASSY USED ON 1 
SLE 1810-2 

2001CXl2128·1 ieCU- CKT CARD ASSY 2 

900340041 .,..1 () WIRE, INSl.L 30A.0 "!WT ;QO 3 
APPROX IN.CW RE 

LD2Cl01002128• 2 LOGIC DIAGRAM 

WIRE LIST 

FROM TO FIND NO. 
J3-1 J3-2 3 
J4-1 J4-2 3 

SPEC/~/STD NOTES: 

LECP1049· 17 MARKING (IDENTIFY). 

AREA TO BE FREE OF SOLDER. 

COMPONENTS NOT CALLED ovr BY THEIR FIND NLMBER ON FACE 
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

COMPONENT HEIGHT .395 MAXIMUA. 

PROTRUSION SIDE 2, .075 MAlCIMLM, LEADS TO BE VISIBLE 
TH'{U SOLDER. 

TOTAL WARP AND TWIST SHALL NOT EXCEED ,010 INCH/INCH 
IN GENERAL AREA AND .ems INCH/INCH IN CONNECTOR AREA. 

SQUARE PAD DENOTES CATHODE END (STRIPE) OF DIODE, OR 
POSITIVE (-t-) END OF CAPACITOR, OR PIN 1 OF XFR. 

RECTANGlLAR PAD AND DOT OR SLOTTED END OF ICP OENoTES 
PIN 1. 

MAXIMlX-1 COMPONENT CONFIGLRATION DEPICTED ON FACE OF 
DRAWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST. 

TRIANGLE SYMBOL DENOTES TERMINAL PIN LOCATION. 

Parts List, Bus Control Unit (BCU) 
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APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A RE LC/) -~' ·:.: ;~~_;,I:_ P~'"' PUC. Tt .);') ~ - zc;- If 
B_ E.C/\/ 2-8 l 4--JZ-i'I:, £.L"_.., 

I I l J J T I I I J T l T l l l T I I J J J 1 T T 
1J2J3T4J5JaI1 a I 9J10 11112}13}14 15}16 11I 10I19 J20J 21I 22J23J24J 25J 26J21 20J29J 30131 

RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

~~W] Bolt Beranek and Newman Inc. 
DRAFTSMA~.-7 i .· · 7· Cambridge Massachusetts .·1/~; .. , 

DRAWING TITLE 
CHECKER 

BCU TECHN I CA;_ :<:E.F 
ENGINEER 

·.:L .... _ ... -- .. -
r .·. - <:" 

APP'9'-~R ~L -, SIZE CODE IDENT NO. DRAWING NO. 

<J (;1 t.t 1(-.. . " A BCU-<!l5 
APP'D (CUSTOMER) 

SCALE TREV B J SHEET I OF 3 



BCU 

Status 

Switches 

Jumpers 

BUS CONTROL UNIT 

none 

Auto Reset 

Sl UP disabled 

Sl DOWN enabled 

J4-l to J4-2 

J2-l to J2-2 

J3-l to J3-2 

J5-l to J5-3 

J5-2 to J5-3 

Lockheed 

inhibits line frequency interrupts 
(only newer cards) 

at power restart do autoload 
otherwise do an interrupt 

inhibit power restart 
(only newer cards) 

60 cycle interrupt enabled after 
reset 

60 cycle interrupt disabled after 
reset 

(J5-l and J5-2 are near the center of the board. 
J5-3 is in the upper left corner.) 

Sheet 2 of 3 



Card Type BCU Modification~~P-2..:..M:..i.=I=--~~~~~~~~~ 

Card Function: Bus Controller 

Modification Description: 

Extend QUIT delay as appropriate for each bus type. 
Only one of these modifications should be present on a 
board. 

Implementation: See drawing attached 

M--no modification 

P--install .1 pfd disc capacitor across C9 

I--install .01 µfd disc capacitor across C9 

C9 is a small capacitor mounted vertically near the center line 

of the board about a quarter of the way from the top. 

Sh~et 3 of 3 
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NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 
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1, Thia modtfieet;on ·~p1ie1 to Lockheed BCU'• C88N #248) who•• 

artwork rev4a4o" levels ere show" t" the loweP ~~oht•ha"d 

cor~er to be "0", 

BBN # 

22 

18 

37 

,74 

88 

130 

1b5 

lf H 

2&2 

2&3 

2b4 

1341.4 

QTY 

t 

1 

1 

1 

1 

1 

1 

1 

1 

2 

ITEM 

220 UFD/10V CAPACITOR 

tK OHM 114 W 5• RES 

10A0 PF/1000V DISC CAP 

7411 x.c. 
7412~ I,t, 

CIT•10 TAG 

T6201 S~ITCH 

6•32X1/4 NYLON SCREW 

47K OHM 1/4w 5X RES 

!Nl.1146 DIODE 

1&•PIN CONTACT SOCKETS 

1/32"X314" NEOPRENE DOUBLE•SIO!O TAPE CIN,> 

41 Make the following cuts on the aolder side of the boePd •• 

show~ in Ftqure 31 

a, U4lt7~lJ43&11 

b, li~?.17~U'52i11 

e, U3715---+US21q 

Sheet 2 of 11 



5, Make t toie fo11ow4rH~ euta ol"I the ~ompo"•"t at de of t"'• boe .. d 

C1ee FfgUl"9 1.) I 

•• Ullq~Ult 10 

b, Ut8113 Ccut tP'ece fP'om t"'1• Pi" about 118" f .. 0111 the 

p 1 "') 

'• Cut enrl 1tft tl'le I,t, leed1 et U43115 e"d U52115 <••• Ft;uP't 

1) 

a, ~;,.ewrep pt1"11 A, B, C, Ft, F2, FJ, U413 1 U4S41 U4151 e"d 

U41tl 

b, 

e, 

d, 

Plece two ~f ece1 of doub1e•af d•d t•Pe 01'\ th• eoMpone,,t 

ITIOUl"lt f ng al"ea1 sl'lown 1 n F h1u P'e 2, 

Mount tb pf" sockets, 220 UFO caPactto,., end •wt tc:l'I •• 
sl'lowr'I i "' Ff guP't 2, 

CHp off the P'fgl"ltl'l'IOSt 2 poets of 
t "'• 

ecclcet below U52 

al"ld ~nstelt 7411. T~;, 1ocetfo" w411 be l"eferped to•• 

u1q, 

e, ll"l1ta11 7«123 fn the socket above Ub1 1 

l"tferred to as U80, 

T fol 4 I w 4 1 1 bt 

-

Sheet 3 of 11 



1, tK o~m resistor from P4" 8 to Pf" l of the 1w4te" 

( s,, 
2, + Cr4q~t) e"d of 220 U'O e•P•eito~ •• 1ow •• po114b1e 

o" U811J1• 

J, • (1eft) •"d of 220 U,D eeoee•to, •• low •• pe11ib1• 

.,,, U80t1" 

. 4 1 47K o"m ree4stor fro~ Pf" B to U81a9, •• 1ow •• 

POll~ble, 

S, lNU148 from U601q to U801151 w4th the ba"d toward pf" 

15, ao1der4nQ ea low •• po114b1e to the pi"'• 

a, Jum~er U~7t4 to U37a5 on t~e solder sf de of the boe~d 

Csee Ftaure 3) 

b, Solder to I,C, learls Csee Figure 1)1 

US?115 U5217 

Ub3r15 ·UtrH 7 

U5217 U4317 

U.511~ U7~112 

U 1 'S I 3 UU718 

U7&:1 U7bl2 

U7&at Stal 

Sheet 4 of 11 



c, Wot li.lU.UR Ce1 1ow •• po11ib1•> 

Ut>3a7 u1q17 

U&la14 U7~114 

u:.u I a UTC,11 

U1418 Ll'191Z 

Ul&18 U7911l 

ll43115 U7«11& 

U15i4 U4a3 

s 1t1.1 Pin A 

U73t1 U81"1 l 

U7b113 U8014 

U31'5 p; l"I F1 

Ul8113 p; l"I F2 

U18112 Pin Fl -d, rH l"e~o·aD as 1 ow as po11tblet 

u1q112 U7CJ111 ( 1) 

U7CJa10 U791C~ c 1) 

U7CJ110 U79111 Cl> 

U7CJ18 U7 4'H 5 ( 1) 

u1q,a U7913 (1) 

U79&5 U7C114 CZ> 

p;,, B U8'1111& ( 1) 

ua13 U414 Ci) 

U415 Pf I'\ C c 1) 

U4a& U80t2 (1) 

uee11 U8018 ( 1> 

Sheet 5 of 11 



U8018 ------~Pt" A Ci) 

e, Uai~o wtre of •different co1or, Jumper P4" Fl to Pi" F2 

Sheet 6 of 11 



PIN 8 

SEE FIG 2 

I 
FIG 

CUT HERE 
u 18: 13 

PIN F2 

C II 

....,.__,. .. , 
~1-11 'AlllDI 



0 
HJ 

I-' 
I-' 

r-----, 
I U31 I L _____ J 

FIG 2 

r- - -, 

·- - -..i 
C16 

+7KA. 
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JUMPER 
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Report No. 3004 Bolt Beranek and Newman Inc. 

BLI LOGIC DESCRIPTION 

The reader is assumed to have read the functional 
specification for this card. In particular, the description of 
the "bit-map" Appendix A should be at hand while reading this 
logic description. 

BLI20 

Drawing 20 contains the logic for miscellaneous INFIBUS 
control signals. In the upper left, the discontinuous INFIBUS 
signals are carried from one side of the INFIBUS connector to the 
other. This includes the precedence pulse PCDAB+. The remaining 
four INFIBUS signals used actively in the card are the: Strobe, 
Done pulse, Master Reset, and Rite signals. These are interfaced 
in the BDR D1. The status of the Rite signal during a particular 
memory reference is held in a flip-flop whose outputs are RITE+ 
and RITE-. The upper portion of the drawing shows three 1K 
resistors used to generate positive logic signals for unused 
logic inputs throughout the card. Additionally, there are 4 
single-pole switches and their associated pull up resistors used 
to generate signals in the Device-Type word (DT107 down through 
DT206). These perform no active logic function in the card but 
may be used to indicate baud rates or identify individual cards 
in a system. 

BLI21 

Drawing 21 shows the interface address decoding for 'this 
card. The logic is straightforward and conventional. At the 
left are 5 BDRs providing a direct interface to the INFIBUS. 
Their inputs are unused, and their outputs are used as part of 
the address selection logic. The switches on the card are used 
to select the address to be recognized by an individual card. 
To the right of center is a 13-input and-gate, whose output 
ADCOM- indicates that the address specified on the bus matches 
the switch settings on the card. Its inputs include bits 16-19 
ungated, and bits 4-13 as selected by switches shown at the 
bottom of the drawing. The 7486 and 74136 bugs are exclusive-or 
circuits. Note 1 on the drawing indicates that a switch closure 
is used to specify recognition of a 1 in the corresponding 
address bit. It does this by grounding the 1 input of the 
exclusive-or circuit associated with it. For example, with 
ASL11- grounded by the lowest switch in the leftmost switch of 
A3, a positive gate output ABS11+ will occur when the second gate 
input AB11+ is high. This will occur when the associated BDR 
input is low, indicating assertion of AB11B- on the INFIBUS. The 
output of the 4 gates in C3 is a wired-and configuration going 
high only when bits 4-7 compare correctly. 

- 1 -



Report No. 3004 Bolt Beranek and Newman Inc. 

At the bottom of the drawing, an additional de-skewing gate 
is used to delay the strobe pulse STRB+ by an amount equivalent 
to the delay in the individual data bits before triggering the 
flip-flop whose output is ME+. A gate is also provided to 
inhibit ADSTR+ from clocking the flip-flop if the bus HOLD 
signal is present. Note that until the address selection cycle 
is started the STRB+ pulse keeps the flip-flop in the "1" state. 
ME+ is a synchronized address selection signal used for all 
subsequent address dependent functions. Below this flip-flop is 
a 450 ns delay whose output ultimately generates a 60 ns DONE 
pulse. 

In the upper right corner of the drawing is an octal 
decoder. Its inputs are the RITE signal, the low order address 
bits 1 and 3, and address bit 2 anded with MEPLS+. The octal 
decoder is strobed only on selection of the Data and Control 
words of a BLI. Each of the two independent halves of the BLI is 
provided with its own write-control, read-data and write-data 
decoded pulses. Below the octal decoder is a single and-gate 
whose output DRSTR+ is used to strobe the data BDRs during a read 
operation. 

BLI22 

Drawing 22 contains the data multiplexers and BDRs used to 
get data from the BLI to the INFIBUS. The four BDRs are shown at 
the left of the drawing. Logically preceding the BDRs is a set 
of latches (F2, G3) which are strobed with DRSTR+ at the 
beginning of a read cycle. Data to the latches is multiplexed by 
a combination of 74151s, 74153s, and 74LS158s, selected in a 
fashion as to optimize board real estate. 

Selection of inputs to the multiplexers is accomplished by 
the state of the three lower address bits AB01+, AB02+, and 
AB03+. Reference to the functional spec bit assignment chart at 
this point will show which BLI bits appear on which INFIBUS data 
bits. The 74151s select a single bit to be latched, based on the 
three address bits. Their strobes are permanently enabled. 
Logical data input to the 74151s is true in form, and the 
complement output is used to match the requirement of the 
INFIBUS. The 74153 address selection looks only at AB03+ and 
AB02+, with the gate looking only at AB01-. For AB01+ false, a 
zero is put on DAT15+ and DAT14+ which is inverted to put a one 
on the INFIBUS. When AB01+ is true, the 74153 is enabled, which 
enables data for ST and DR. AB02+ and AB03+ select the data to 
be either ST and DR for one of the halves of the BLI. The 
74LS158s are a bit trickier as the enable (G) is derived from a 
logical combination of AB01+ and AB02+ at G7. RDSEL- goes false 
when AB01+ and AB02+ are true, which enables the 74LS158 for data 
read (DR) only, presenting ones on the output when not selected. 
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The 74LS158s complement the data passing through them. The 
selection of which half of the BLI is done by AB03+ going to the 
S input. 

BLI 23-24 

Drawings 23 and 24 represent the data transmitter position 
of the BLI and are nearly identical with signal names differing 
by a "1" or a "2". The only other difference is that drawing 23 
contains the 555 IC in the upper middle which generates a 9-15 
Khz clock required for internal loop test (described later). 

The leftmost position of the board contains the RS232 
drivers and receivers which convert between the ± 15 Volt EIA 
levels from the modem and TTL logic levels. Signals off the 
board exit via two connectors mounted in positions J3 and J4. 
The long narrow rectangular block at the left indicates which 
printed circuit J1/J2 pins happen to be touched by the signals. 
The transmit data ENDA1- is gated on by the clear to send signal 
ST110+. 

The BLI can be put into an internally looped mode in which 
transmitted data is connected to received data and the 12 Khz 
clock provides the transmit and receive clock. The 74157 in the 
center of the drawing multiplexes signals required by either of 
these two modes under control of the bit TEST1+ in the 74175 
which signals loop test (CR9). This register is loaded during a 
write CR command by WCRL1+, and contains CR bits 7, 8, 9, and 10. 

Located in the center of the drawing is the COM2601 USRT 
which is the heart of the BLI. These LSI chips (one for each 
half of BLI) control the transmission, reception, conversion 
from serial/parallel, status, and synchronization of the data 
from the outside world (see Appendix B for technical 
description). Also involved in data transmission are the FIFO 
and the control logic at the right hand side of the board. The 
FIFO is comprised of three 3341 ICs (Appendix B) in parallel 
which handle the eight bits of outgoing data, and two bits which 
indicate whether data is to be sent out in serial form or will 
become the new xmit or receive (or both) syn character. The FIFO 
is 64 characters long. 

The transmit sequence is initiated by a 450 ns WDAT1+ pulse 
shown at the right of the drawing. This signal causes the 10 
bits of data (8 bits of character plus DW8 and 9) to be loaded 
into the FIFO. At this point ST115+ goes false while there is a 
character in the queue and is available to the programmer as 
ST15. This bit is derived from Input Ready (IR) bits of each 
individual 3341. The data character falls through the FIFO under 
control of logic within the 3341 and reaches the end at which 
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time Output Ready (OR) is asserted for each 3341, resulting in 
OT1AV+ becoming true. When this signal is true and the USRT is 
ready to accept new data by asserting TBMT1+, the 400+ ns one 
shot at the top right of the drawing is set off, producing 
T1STR+. This strobe clocks the data out of the FIFO, causing 
OT1AV+ to go false indicating no output ready, and either TSS1+ 
and/or RSS1+, or TDS1+ to be pulsed. If either TB108+ or TB109+ 
is true, the data character will be loaded into either the 
transmit or receive internal USRT register. Both bits may be 
true simultaneously to load both registers together. Otherwise 
TDS1+ is pulsed to load the character into the USRT output 
register. This output data is serialized and sent out on TS01+ 
to the multiplexer described earlier. When the character is 
removed from the FIFO, ST115+ goes true to indicate that the FIFO 
is again empty. 

The USRT has a feature of being able to automatically send 
out a SYN character if it does not receive a data character in 
time. At this time SCS1+ becomes true for the duration of the 
SYN character and sets the 7474 in the bottom middle of the 
drawing. This status bit may be independently reset by CR3=1, 
and is reported as underrun error in ST14. The transmit FIFO may 
be independently reset by setting CR2=1 which generates F1RES-. 

BLI25 

This drawing depicts the Modem #1 and #2 receiver logic and 
contains two identical halves, differing only by logic signal 
names with either a "1" or a "2". The following description of 
the left half of the drawing can be applied equally to the right 
half. 

The receiver logic contains a 32 character bit serial input 
FIFO (see Appendix B) coupled to the receive side of a USRT and 
control logic which provides timing and gating. Bit serial data 
enters at RCDA1+ at the upper left directly into the FIFO. The 
receive clock enters at RCLK1+ and is inverted to match the 
peculiarities of the FIFO which likes to see a rising clock when 
data is stable. The FIFO produces an input ready signal IRDY1-
when it has room for another bit. If it is full because the user 
program has not emptied it through the USRT, the overrun error 
flip flop is set by clocking the complement of input ready IRDY1-
into D6 producing RD108+ as a status bit available in DR8. This 
is so because IRDY1- =1 when the FIFO is full. 

As the data bits trickle down the FIFO and reach the other 
end, OR1+ becomes true indicating output ready. If the USRT is 
ready to receive another byte, RDA1+ will be false. If DLCK1+ is 
true then all three signals combine in E6 to produce CKFU1- which 
sets off the one-shot producing SFT1+. SFT1+ clocks the bit out 
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of the FIFO and SFT1- clocks it into the USRT. When SFT1+ times 
out, it sets off the second one-shot in the timing loop producing 
DLCK1+ whose job it is to inhibit any further bit transfers for· 
3.6 microseconds. This is required for two reasons: first to 
maintain a good duty cycle on SFT1+, and second to keep the input 
clock frequency to the USRT below 250 Khz as required by its 
spec. 

The USRT keeps RDA1+ low for eight bit times, and continues 
to accumulate bits until it receives a byte at which time it 
asserts RDA1+. This bit is available to the programmer as DR15, 
input data available. When data is read out of the USRT, RDAR1+ 
is strobed which resets the RDA1+, while DRSTR+ strobes the data 
into the buffer register as described in BLI22. When RDA1+ 
falls, the sequence of clocking bits from FIFO to USRT begins 
again. 

Remaining on the drawing is the reset logic. At the bottom 
left of the drawing is the receiver reset one-shot which is 
pulsed by a signal WCRL1+ and CR0:1. This signal sets off RESR1+ 
for 1.2 microseconds which resets the receiver USRT. This action 
puts the receiver in SYN search mode in which it scans the 
incoming data stream for a bit pattern matching its internally 
stored SYN character (see BLI 23). During this process RDA1+ is 
low and bits are continuously clocked out of the FIFO and into 
the USRT. When a match is detected by the USRT it goes into byte 
mode, raising RDA1+. 

Also available to the programmer is a bit in CR1 which 
allows resetting the receiver, receiver FIFO, and overrun error 
flop simultaneously. This pulse is initiated by WCRL1+ when 
CR1=1 and generates QRES1- which is coupled into the receiver 
reset logic by IC E6. 

Further information is available to the programmer in the 
form of a receiver FIFO empty bit derived from Output Ready OR1+ 
generated by the receiver FIFO. Simply, when Output is not 
ready, the FIFO is empty. This bit is available in DR10. The 
OR1+ signal goes false after SFT1+ goes true, and therefore is a 
marginally useful indication of FIFO empty as the FIFO is empty 
for only one bit time at most which could be as little as 1 
millisecond. 

At the top left of the drawing is a gate at D7 which 
presents the RDAR1+ strobe from occurring unless data is actually 
available. This is necessary because the program may be hanging 
in a loop repeatedly reading DR looking at DR15. 

- 5 -



;i:o. 
I 

FIRST XXX0 2 4 6 UNIT 

SECOND 8 A c E 
UNIT 

BIT DEVICE TYPE STATUS CONTROL ~ DATA 
(OT) (ST) {CR) READ (OR) WRITE (OW) 

,~ ~ 0 TRANS BUFFER EMPTY INPUT DATA 
READY 

14 e UNDERRUN ERROR SYN RECEIVED 
l.&J 

13 
0.. e > ... 

12 
l.&J 

0 ~ 
> 

11 
l.&J 
0 1 1 1 1 
t: 

10 
CD 

0 CLEAR TO SEND REQ TO SEND RCVR FIFO 
CD EMPTY 

9 QJ CARRIER DETECT LOOP TEST RCVR PARITY STORE TRANS 
ERROR SYN 

8 QJ DATA SET READY DATA TERMINAL RCVR OVERRUN STORE RCVR 
t READY ERROR SYN 

7 BAUD RATE 7 BIT-PLUS-PARITY ~ ~ 
CODE MODE 

6 BAUD RATE 
CODE 

l.&J 

~ l.&J ... 
• ... > 

> CD 
CD ct 4 
~ !ci 

UNDERRUN ERROR 
c 0 

3 0 ... 
RESET* ... :::> 

:::> 0. 
2 TRANS FIFO RESET* A.. ... 

z :::> - 0 
1 RCVR Fl FOR RCVR, 

OVERRUN ESET 

0 RECEIVER RESET* 
~ 

*CR0, CRl, CR2, CR3 WILL ALWAYS BE 0 WHEN READ 

Appendix A BLI Bit Assignments 

z 
0 

w 
0 
0 
-t:" 

OJ 
0 
I-' 
cT 

OJ 
(I) 

-s 
OJ 
::s 
(I) 
;.;-

OJ 
::s 
0.. 

z 
(I) 

:a: 
3 
OJ 
::s 

H 
::s 
() 



Report No. 3004 Bolt Beranek and Newman Inc. 

Appendix B. General Notes About Logic Drawings 

1. Logic names tend to be given in their TRUE state for positive 
logic, e.g., when a write cyc+e is taking place, RITE+ will 
be high and RITE- will be low. 

2. VOLTS- is ground (logic-low), named this way for the 
convenience of the program that generates the paper tape for 
the automatic wirewrap machine. 

3. VOLTS+ similarly is logic-high, actually a 1K resistor to 
Vee, driving up to 20 loads. Since several are required, 
VOLT1+~ VOLT3+, etc., are used, designating on which drawing 
most of the loads are found. 

4. Signals that leave a drawing show the destination drawings as 
[20,22], etc. On those drawings, for example, the drawing 
containing the logic source is designated (21). 

5. INFIBUS signals usually have names ending in B, such as 
RITEB-. 

6. The INFIBUS connector is designated P1 on the side that 
Lockheed calls P1A, and P2 on Lockheed's side P1B. The 
"outside" edge connector is designated Jl and J2 (1 through 
55) for Ltc•s J1A and JlB respectively. 
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FEATURES 

• STR, BSC-Bi-sync and interleaved bi-sync 
modes of operation 

• Fully Programmable-data word length, parity 
mode, receiver sync character, transmitter 
sync character 

• Full or Half Duplex Operation-can receive and 
transmit simultaneously at different baud rates 

• Fully Double Buffered-eliminates need for 
precise external timing 

• Directly TTL Compatible-no interface 
components required 

• Tri-State Data Outputs-bus structure oriented 

• IBM Compatible-internally generated SCR 
and SCT signals 

• High Speed Operation-250K baud, 200ns 
strobes 

• Low Power-300mW 

• Input Protected-eliminates handling problems 

• Hermetic Dip Package-easy board insertion 

GENERAL DESCRIPTION 

The Universal Synchronous Receiver/Transmitter 
is an MOS/LSI monolithic circuit that performs all 
the receiving and transmitting functions 
associated with synchronous (STR, BSC, Bi-sync, 
and interleaved bi-sync) data communications. 
This circuit is fabricated using SMC's P-channel 
low voltage oxide-nitride technology, allowing 
all inputs and outputs to bedirectlyTTL 
compatible. The duplex mode, baud rate, data 
word length, parity mode, receiver sync character, 
and transmitter sync character are independently 
programmable through the use of external 
controls. The USR/T is fully double buffered and 
internally generates the sync character received 
and sync character transmitted signals. These 
programmable features provide the user with the 
ability to interface with all synchronous 
peripherals. 

TCP 

TBMT 
SCT 

cs 

NDBI 
NDB2 

POE 
NPB 

RR 
RCP 
SCR 
RPE 
ROR 
RDA 

Pin Configuration 

Vee ~J PC'E 
TBMT cs 

TSO 38 1'D!l 
Gnd 3".' NP:; 
SCT ND!: 
VoD RDl 
DBl H RD: 
DBZ S3 RD3 
DB3 9 3 2 RDJ 
DB4 

10031 
RD: 

DBS 11 30 RD~ 
DB6 12 :9 RD-
DB7 13 2S RDS 
DBS 14 RO?. 

RR IS RDA 
RPE 16 23 RDE 
SCR 17 =~ RiJ.!.R 
TSS 18 ;? 3 RC? 
TCP 19 t: RS! 
TDS :o : I RSS 

PACKAGE: 40-Pin D. I.P. 

Functional Block Diagram 
DBS DB7 086 DBS D>! DB3 r;: DBI 

I: 9 ! 7 

ROAR RECE !HR 
RSI 1---+--"'l\...:S:'.HI_:FT'...;_:Rl;:_:Gi:_:.;-:._:,~:iR 

ROE ._,,"'-5 _ _., RECEl\"fR RUFH.i'. :\E1.as:;;, 

RDS RD- Rllb Rlli RD! R03 ~=; Rlll 

Appendix c. COM2601 U~RT Specification 
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~ ~~rn.xrnm.1 GUARANTEED RATINGS* ~~ 1 Operating Temper~ture Range 
~ Storage Temperature Range . 
~ Lead Temperature (soldering, 10 sec.) 
~ Positive Voltage on any Pin, Vee. 
~ Negative Voltage on any Pin, Vee ... 

. 0°C to +70°C 
-55°C to +150°C 

+325°C 
+O .3 \' 

- 2 5 \" 

* Stresses above those listed may cause permanent damage to the device. 
This is a stress rating only and functional operation of the device at 
these or at any other condition above those indicated in the operation­
al sections of this specification is not implied. 

ELECTRICAL CHARACTERISTICS (TA =0-+7 0 °C, Vee=+ 5V ±5%, Voo= -l 2V ±5%, unless otherwise noted) 
Parameter 

D.C. CHARACTERISTICS 

INPUT VOLTAGE LEVELS 
Low-level, VIL 
High-level, Vrn 

OUTPUT VOLTAGE LEVELS 
Low-level, VoL 
High-level, VoH 

INPUT CURRENT 
Low-level,IrL 

OUTPUT CURRENT 
Leakage, ILo 
Short circuit, Ios** 

INPUT CAPACITANCE 
All inputs, Cm 

OUTPUT CAPACITANCE 
All outputs, CouT 

POWER SUPPLY CURRENT 
Ice 
Ioo 

A.C. CHA~~CTERISTICS 

CLOCK FREQUENCY 
PULSE WIDTH 

Clock 
Receiver reset 
Control strobe 
Transmitter data strobe 
Transmitter sync strobe 
Receiver sync strobe 
Receiver data available 

reset 
INPUT SET-UP TINE 

Data bits 
Control bits 

INPUT HOLD TIME 
Data bits 
Control bits 

STROBE TO OUTPUT DELAY 
Receive data enable 

OUTPUT DISABLE DELAY 

Min 

Voo 
Vcc-i.5 

Typ 

0. 2 
2.4 4.0 

DC 

1 
1 

200 
200 
200 
200 

200 

0 
0 

0 
0 

5 

10 

180 
100 

Max 

0.8 
Vee 

0.4 

1. (i 

-1 
10 

10 

20 

20 
15 

250 

250 
250 

Unit 

v 
v 

v 
v 

mA 

µA 
mA 

pf 

pf 

mA 
mA 

KHz 

µs 
µs 
ns 
ns 
ns 
ns 

ns 

ns 
ns 

ns 
ns 

ns 
ns 

** Not more than one output should be shorted at a time. 
NOTES: 

Conditions 

IoL = l.6r:t.;. 
Ion =-100µ_.;. 

see note 1 

RDE=VIL, O:SVouT:;;:+5V 
VouT = ov 

VIN = V CC , f = HIH z 

ROE = VIL, f = lMHz 

All outputs = VoH 

TA =+25°C 

RCP, TCP 

RCP, TCP 
RR 
cs 
TDS 
TSS 
RSS 

RDAR 

DB1-DB8 
NPB,NDB2,\DB1,POE 

DB1-DB8 
NPB,NDB2,\DB1,POE 
Load =20p:+l TTL input 
RDE: Tpo1' Tpoo 
RDE 

1. Under steady state condition no current flows for TTL or MOS interfacing. 
A switching current of l.6mA maximum flows during a high to low transition 
of the input. 

2. The tri-state output has 3 states: 
1) low impedance to Vee 
2) 101v impedance to GND 
3) high impedance OFF - lOM ohms 
The OFF state is controlled by the RDE input. 
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Pin No. Symbol 

1 Vee 
2 TBMT 

3 TSO 

4 

5 

6 

7-14 

15 

16 

GND 
SCT 

Voo 
DB1-DB8 

RR 

RPE 

DESCRIPTION OF PIN FUNCTIONS 

Name 

Power Supply 
Transmitter 
Buffer Empty 

Transmitter 
Serial Output 

Ground 
Sync Character 
Transmitted 

Power Supply 
Data Bus Inputs 

Receiver Reset 

Receiver 
Parity Error 

Function 

+5 volt Supply 
This output is at a high-level when the 
transmitter data buffer register may be 
loaded with new data. 
This output serially provides the entire 
transmitted character. This character 
is extracted from the transmitter data 
buffer register provided that a TDS 
pulse occurs during the presently trans­
mitted character. If TDS is not pulsed, 
the next transmitted character will be 
extracted from the transmitter sync reg­
ister. 
Ground 
This output is set high when .the charac­
ter loaded into the transmitted shift 
register is extracted from the transmit­
ter sync register, indicating that the 
TDS was not pulsed during the previously 
transmitted character. This output is 
reset low when the character to be trans­
mitted is extracted from the transmitter 
data buffer register. This can only oc­
cur if TDS is pulsed. 
-12 volt Supply 
This 8 bit bus inputs information into 
the receiver sync register under control 
of the RSS strobe, into the transmitter 
sync register under control of the TSS 
strobe, and into the transmitter data 
buffer register under control of the TDS 
strobe. The strobes operate independ­
ently of each other. Unused bus inputs 
should be at a high level. The LSB 
should always be placed on DBI. 
This input should be pulsed to a high­
level after power turn-on. This resets 
the RDA, SCR, ROR, and RPE outputs to a 
low-level. The transitior. of the RR 
input from a high-level to a low-level 
sets the receiver into the search mode 
(bit phase). In the search mode the 
serially received data bit stream is ex­
amined on a bit by bit basis until a 
sync character is found. A sync charac­
ter is found, by definition, when the 
contents of the receiver sync register 
and the receiver shift register are 
identical. When this occurs the SCR 
output is set high. This character is 
then loaded into the receiver buffer 
register and the receiver is set into the char­
acter mode. In .this mode. each character 
received is loaded int the receiver buf­
fer register. 
This output is a high-level if the 
received character parity bit does not 
agree with the selected parity. 
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~~ 
~El' Pln ~o. Symbol 
E 

Description of Pin Functions (cont.) 

Cl 
Ui ,.. 
"' e 
u 

ii 

17 SCR 

18 TSS 

19 TCP 

20 TDS 

21 RSS 

22 RSI 

23 RCP 

24 RDAR 

25 RDE 

26 RDA 

27 ROR 

28-35 RD8-RD1 

36, 38 NDB2, 
NDBl 

Name 

Sync Character 
Received 

Transmitter Sync 
Strobe 

Transmitter Clock 

Transmitter Data 
Buffer Strobe 

Receiver Sync 
Strobe 

Receiver Serial 
Input 
Receiver Clock 

Receiver Data 
Available Reset 
Received Data 
Enable 

Receiver Data 
Available 

Receiver Over­
Run 

Receiver Data 
Output 

Number of Data 

Function 

This output is set high each time the 
character loaded into the receiver buf­
fer register is identical to the char­
acter in the receiver sync register. 
This output is reset low the next time 
the receiver buffer register is loaded 
with a character which is not a sync 
character. 

A high-level input strobe loads the 
character on the DB1-DB8 lin~s into the 
transmitter sync register. 
The positive going edge of this clock 
shifts data out of the transmitter shift 
register, at a baud rate equal to the 
TCP clock frequency. 

A high-level input strobe loads the char­
acter on the DB1-DB8 lines into the 
transmitter data buffer register. 
A high-lwvel input strobe loads the char­
acter on the DB1-DB8 lines into the re­
ceiver sync register. 
This input accepts the serial bit input 
stream. 
The negative-going edge of this clock 
shifts data into the receiver shift reg­
ister, at a baud rate equal to the RCP 
clock frequency. 
A high-level input resets the RDA out­
put to a low-level. 
A high-level input enables the outputs 
(RD8-RD1) of the receiver buffer 
register 
This output is at a high-level when an 
entire character has been received and 
transferred into the receiver buffer 
register. 
This output is at a high-level if the 
previously received character is not 
read (RDA not reset) before the present 
character is transferred into the re­
ceiver buffer register. 

These are the 8 tri-state data outputs 
enabled by RDE. Unused data output 
lines, as selected by NDBl and NDB2, 
have a low level output, and received 
characters are right justified, i.e. the 
LSB alKays appears on the RDl output. 
These 2 inputs are internally decoded to 
select either 5, 6, 7, or 8 data bits/ 
character as per the following truth 
table: 
NDB2 

L 
L 
H 
H 
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~DBI 
L 
H 
L 
H 

data bits/character 
5 
6 
7 
8 



Pin No. Symbol 

37 NPB 

39 cs 

40 POE 

RCP--1111. 

Description of Pin Functions (cont.) 
Name 

No Parity Bit 

Function 

A high-level input eliminates the parity 
bit from being transmitted. In addition, 
it is necessary that the received char­
acter contain no parity bit. Also, the 
RPE output is forced to a low-level. 
See pin 40, POE. 

Control Strobe A high-level input enters the control 
bits (NDBl, NDB2, POE, and NPB) into 
the control bits register. This line 
may be strobed or hard wired to a high­
level. 

Odd/Even Parity The logic level on this input, in con-
Select junction with the NPB input, determines 

the parity mode for both the receiver 
and transmitter, as per the following 
table: 
NPB 

L 
L 
H 

POE 
L 
H 
x 

MODE 
odd parity 
even parity 
no parity 
X=don't care 

ADDITIONAL TIMING INFORMATION 
(Typical Propagation Delays) 

Transmitter 

i+-----TPD1----~ 

Receiver 

...----Tpoo---

M-----TPD1----~ 
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OUTPUT 
TBMT 
SCT 
TSO 

OUTPUT 
RDA 
ROA 
APE 
SCA 

RD1-RD8 

lPDO 
NA 
1.0 
1.0 

TPDO 
NA 
2.0 
2.0 
2.0 
2.5 

TPD1 
2.0 
1.5 
1.0 

TPD1 
1:0 

2.5 
2.5 
2.5 
2.5 

UNITS 
µS 
µS 
µS 

UNITS 
f<S 

ftS 

µS 
µS 

,us 

-
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!~ DESCRIPTION OF OPERATION - RECEIVER/TRANSMITTER 

~ The input clock frequency for the receiver is set at the desired receiver baud 
~ rate and the desired receiver sync character (synchronous idle character) is 
e loaded into the receiver sync register. When the Receiver Reset input trans-
~ itions from a high-level to a low-level the receiver is set into the search 

mode {bit phase). In the search mode the serially received data bit stream is 
examined on a bit by bit basis until a sync character is found. A sync char­
acter is found, by definition, when the contents of the receiver sync register 
and the receiver shift register are identical. When this occurs the Sync Char· 
acter Received output is set high. This character is then loaded into the re­
ceiver buffer r~gister and the receiver is set into the character mode. In 
this mode each character received is loaded into the receiver buffer register. 
The receiver provides flags for Receiver Data Available, Receiver Over Run, 
Receiver Parity Error, and Sync Character Received. Full double buffering 
eliminates the need for precise external timing by allowing one full character 
time for received data to be read out. 
The input clock frequency for the transmitter is set at the desired baud rate 
and the desired transmitter sync character is loaded into the transmitter sync 
register. Internal logic decides if the character to be transmitted out of 
the transmitter shift register is extracted from the transmitter data register 
or the transmitter sync register. The next character transmitted is extracted 
from the transmitter data register provided that a Transmitter Data Strobe 
pulse occurs during the presently transmitted character. If the Transmitter 
Data Strobe is. not pulsed, the next transmitted character is extracted from 
the transmitter sync register and the Sync Character Transmitted output is set 
to a high level. Full double buffering eliminates the need for precise exter­
nal timing by allowing one full character time to load the next character to 
be transmitted. 
There may be S, 6, 7, or 8 data bits and odd/even or no parity bit. All in­
puts and outputs are directly TTL compatible. Tri-state data outputs levels 
are provided for the bus structure oriented signals. Input strobe widths of 
200ns, output propagation delays of 250ns, and receiver/transmitter rates of 
2SOK baud are achieved. 

FLOW CHART - TRANSMITTER 

TURN POWER ON 
SET CONTROL BITS-PULSE CS 
SET SYNC CHARACTER ONTO THE DATA BUS-PULSE TSS 
SELECT BAUD RATE-TCP 

T R A N S M I T 1 B I T 

SET DATA BITS ONTO 
DATA BUS-PULSE TDS 

NO TBm • 0 
~~~--< .._~~~~~~~ 

SET SYNC CHARACTER 
ONTO DAU BUS­
PULSE TSS 

LOAD TRANSMITTER SHIFT 
REG I STER FROM TRANSMITTER 
DATA REGISTER 

LOAD TRANSMITTER SHIFT 
REGISTER FRO~! TRANSmTTER 
SYNC REGISTER 

SCT = 0 SCT • 1 
TBMT • I 
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FLOW CHART - RECEIVER 

TURN POl>ER ON 
SELECT CONTROL BITS-PULSE CS 
SET RECEIVER SYNC CHARACTER ONTO DATA BUS-PULSE RSS 
PULSE RR-SETS RECEIVER INTO SEARCH MODE, RDA= ROR = RPE = SCR = 0 

SHIFT 1 BIT INTO THE RECEIVER SHIFT REGISTER 

NO 

SET THE RECEIVER INTO THE CHARACTER MODE 
SCR = 1 

LOAD THE RECEIVED CHARACTER INTO THE RECEIVER BUFFER REGISTER 
RDA = 1 

SHIFT 1 BIT INTO THE RECEI\'ER SHIFT REGISTER 

YES 
SET SCR = 

Yf.S 
SET RPE = 6 ------< 

YES 
SET ROR 0 i.-----------<~ 

NO 

NO 

C-7 

EXAMINE OUTPUTS 
PULSE RDAR, RDA c 0 
SET RECEIVER SYNC 
CHARACTER ONTO DATA 
BUS-PULSE RSS 

NO 
SET SCR • 0 

SET RPE = 1 

SET ROR = 1 
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NOTE 1 
The transmitter shift register is 
loaded with the next character 
at the positive clock transition 
corresponding to the leading 
edge of the last bit of the 
current character on the TSO 
output. TBMT is set high 
approximately two microsec­
onds after this clock transition. 
If it is desired that the next 
character be extracted from 
the transmitter data register 
the leading edge of the TDS 
should occur at least one 
microsecond prior to this 
clock transition. 

-I [ -!-r - - - - - ~ ,- l - - - - - - j - J 1 

_, jj - - - - - - - - - tJ - - - - - Jl _ J, 

NOTE 2 
In order to avoid an ROR 
indication the leading edge of 
the ROAR pulse should occur 
at least one microsecond prior 
to the negative clock transition 
corresponding to the center 
of the first bit after the last data 
bit on the RSI input. 

NOTE 3 
The ROR, RPE, SCR and RD1-
RD8 outputs are set to their 
correct levels approximately 
two microseconds afterthe 
negative clock transition 
corresponding to the center of 
the f·irst bit afterthe last data 
bit on the RSI input. The RDA 
output is set high at the next 
negative clock transition. 

The solid waveforms corre­
spond to a control register 
setting of 5 data bits and a 
parity bit. The dashed wave­
forms are for a setting of 6 data 
bits and no parity bit. 

SMC Microsystems Corporation 35 Marcus Blvd, Hauppauge. N .. Y 11787 Phone (516) 273.3100 rwx 510-227-8898 
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Am2812 / Am2~~~~=.~~~~~i:~~~~~~~~~ 
Complex MOS Integrated Circuits ~J~ 

Distinctive Characteristics 
• Completely independent read and write operations 
• "Half-full" flag 

FUNCTIONAL DESCRIPTION 

The Am2812 and Am2813 are 32 word by 8-bit and 9-bit 
first-in first-out memories, respectively. Both devices have com­
pletely independent read and write controls and have three­
state outputs controlled by an output enable pin (OE). Data 
on the data inputs (Di) are written into the memory by a pulse 
on load (PL). The data word automatically ripples through 
the memory until it reaches the output or another data word. 
Data is read from the memory by applying a shift out pulse 
on PD. This dumps the word on the outputs (Oil and the next 
word in the buffer moves to the output. An output ready sig­
nal (OR) indicates that data is available at the output and also 
provides a memory empty signal. An input ready (IR) signal 
indicates that the device is ready to accept data and also pro­
vides a memory full signal. Both the Am2812 and Am2813 
have master reset inputs which clear all data from the device 
(reset to all LOWs). and a FLAG signal which goes HIGH when 
the memory contains more than 15 words. 

The Am2812 can perform input and output data transfer on a 
bit-serial basis as well as on 8-bit parallel words. The input 
buffer is in reality an 8-bit shift register which can be loaded in 
parallel by the PL command or can be loaded serially through 
the Do input by using the SL clock. When 8 bits have been 

shifted into the input buffer serially, the 8-bit word auto­
matically moves in parallel through the memory. The output 
includes a built-in parallel-to-serial converter, so that data can 
be shifted out of the 07 output by using the SD clock. After 
8 clock pulses a new 8-bit word appears at the outputs. 

The timing and function of the four control signals, PL, IR, PD, 
and OR, are designed so that two FIFOs can be placed end to 
end, with OR ofthe first driving PL of the second and IR of the 
second driving PD of the first. With this simple interconnection, 

strings of FIFOs can control each other reliably to make a 
Fl FO array any number of words deep. 

ORDERING INFORMATION 

Am2812 Am2813 
Package Temperature Order Order 
Type Frequency Range Number Number 

Hermetic DIP 500KHz 0°C to +7rfC AM2812DC AM2813DC 
Herme1ic DIP 500KHz -55''C to +125°C AM2812DM AM2813DM 

Hermetic DIP 1MHz 0°c to +10°c AM2812ADC AM2813ADC 

Hermetic DIP 1MHz -55°C to +125°C AM2812ADM AM2813ADM 

• Am2812 has serial or parallel input and output 
• Data rates up to 1 MHz 

LOGIC SYMBOLS 

11 

1 Oo 

28 01 

27 02 
26 03 
23 A~2312 ~ 
22 8 X 32 FIFO 05 
21 05 
20 07 
18 

25 
SL MR FLAG so 

17 
19 

v55 =Pin 24 

VDo =Pin 16 

VGG =Pin 2 10 

O< 

28 
27 
26 
23 
22 Ar.-2913 

21 
9 X 32 ;:1FO 

20 
17 

18 

25 MR FLAG 

Vss =Pin 24 

v00 =Pin 16 19 

VGG =Pin 2 

CONNECTION DIAGRAMS 
Top Views 

Am2812 
01 02 03 iR V55 04 05 D; D; FLAG PL 

28 27 26 25 24 23 22 21 20 19 18 

SL 

17 

7 

8 
9 
10 
1~ 

13 
14 

15 
3 
5 

11 
12 
13 
14 

15 

3 
5 

Voo 07 

16 15 

6 9 TO 11 12 13 14 

Do VGG OR MR PO SD Clo o, 02 03 OE ~ 05 05 

Am2813 
01 02 03 IR Vss 04 05 Ds 07 FLAG PL De Voo Os 

28 27 26 25 24 23 22 21 20 19 18 17 16 15 

3 4 9 10 11 12 13 14 

Do VGG OR MR PO Do a, 02 OJ OE 14 05 Os 07 

Note: Pin 1 is marked for orientation. 



MAXIMUM RATINGS (Above which the useful life may be impaired) 

Storage Temperature -65°C to +15Q°C 

Temperature (Ambient) Under Bias -55°C to +125°c 
~~~~~~~~~---~~--~~~~~~-~-~~----~~=-=:...:.::.---=--==.-= 

VDD Supply Voltage Vss -7V to Vss +0.3V 

VGG Supply Voltage Vss -20V to Vss +0.3V 

DC Input Voltage Vss -10V to Vss +0.3V 

OPERATING RANGE 

Part Number Ambient Temperature V55 Voo VGG 
r---
Am2812DC, Am2812ADC 

o0 c to +10°c 
Am2813DC, Am2813ADC 

5.0V ±5% ov -12V ±5% 

Am2812DM, Am2812AOM 
Am2813DM, Am2813ADM 

-55°Cto+125°C 5.0V ±5% ov -12V ±5% 

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Otherwise Noted) 
Typ. 

Parameters Description Test Conditions Min. (Note 1) 

VoH Output HIGH Voltage •oH = .300mA Vss -1.0 

VoL Output LOW Voltage loL = 1.6mA 

V1H Input HIGH Level Vss -1.0 

~- Input LOW Level 

l1L Input Leakage Current V1N = OV 

l1H Input HIGH Current V1N = Vss -1.0V 250 

Vss =MIN. 
Vpup Input Pull-up Initiation Voltage (Note 2) l 

Vss =MAX. 

Vs AR Voltage at Peak Input Current (Note 2) 

lsAR Maximum Input Current (Note 2) 

IGG VGG Current 
TA= o•c to +10°c 
TA= -55°C to +125°C 

I-· 
TA= o•c to +10°c 

'DD VDD Current 
TA= -55°C to +125°C 

Notes: 1. Typical limits are at V55 = 5.0V, VGG = -12.0V, TA= 25°C 
2. Pull up circuit on Am2813 only. See graph of input V-1 characteristics. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 

Parameters Conditions/Note Test Conditions 

Maximum Parallel Load or Dump Frequency 

Am2812 
Am2813 

14 

30 

Max. Min. Typ. Min. 

0.5 1.0 

Max. 

0.4 

0.8 

1.0 

2.0 

2.2 

Vss-1.5 

1.6 

22 

27 

45 

55 

Am2812A 
Am2813A 

Typ. Max. 

Units 

v 
v 
v 
v 

µA 

µA 

v 
v 
v 

mA 

mA 

mA 

Units 

MHz 

t1R+ Delay, PL or SL HIGH to IR In-Active 100 300 1100 80 300 450 ns 

t--- tlR- Delay, PL o~ __ s_L_LO_W_t_o_l_R_A_c_t_iv_e ___ -+-------+--1_0_0_+-_2_5_0_t--_s_oo_--t-_8_o_-+-_2_5_o_-+-_4_
8
o_o

0
_-1-_n_s_-l 

tpwH(P) Minimum PL or PD HIGH Time 100 ns 

tpwl(P) Minimum PL or PD LOW Time 100 .80 ns 
~----~~----·-----,----o-=-~,,,,--,--,-,----------t-.,---==-o--=--c----+-----+---+-"-~'==-t----+----+----t----~ 

tpwH(S) Minimum SL or SD HIGH Time Am2812 only 350 300 ns 

tpwH(S) Minimum SL or SD LOW Time Am2812 only 350 300 

~T--1 Data Hold Time f90 250 170 200 

ns 

ns 

to PL 0 0 
t5(D) Data Set-Up Time to SL 100 90 ns 

1--toR+ Delay, PD or SD HIGH to OR LOW OE HIGH 100 450 1100 100 350 520 

tOR- Delay, PD or _SD LOW to OR HIGH OE HIGH 100 400 850 100 300 470 

ns 

ns 

1-tPT---~ie through Time FIFO Empty 10 8 µs 

~DH Delay, OR LOW to Da.ta Out Changing PD= LOW 50 200 50 200 ns 

tDA Delay, Data Out to OR HIGH PD= HIGH 0 100 0 100 ns 
-----------+---~ 

tMRW Minimum Reset Pulse Width 400 400 ns 
~()c--+--~OELOW~t-o~O~u-tp_u_t_O~F~F-=-----t----------+----t-----t----470~0:---t----+----+---=4~0~0-+-~ 

tEO Delay, OE HIGH to Output Active 400 400 ns 
------tl-----+----+-----+---t-----+-----l 

1.0 
1---------t--:::-· 

Delay from PL or SL HIGH to Flag HIGH 
1DF orPDorSDHIGHtoFlagLOW 

0.5 0.5 1.0 µs 

Cl Input Capacitance 7 7 pF 

Notes: 3. IR is active HIGH on Am2813 and active LOW on Am2812. 
4. Minimum and maximum delays generally occur at opposite temperature extremes. Devices at approximately the same temparature will have 

compatible switching characteristics and will drive each other. 

C-10 



LOGIC BLOCK DIAGRAM 

t---- ---

~l >>---------1 8 OR 9·BIT t---- ---8 OR 9·BIT 8 OR 9-BtT 8 OR 9-BIT 
REGISTER 

31 
• REGISTER REGISTER REGISTER 
• 0 
07,>---------1 , t---- --- 30 

STROBE STROBE t---- --- STROBE STROBE MR 

'-----+----.--+---<<so 

---+----'L H.._____, 
PL >-- r" '-' S a t--+-- t----1 s a t- ~s 

Co c, C30 CONTROL 
LOGIC 

IA-..._ _ __,~ [~_R___,M_R_Q_~--.-~. r R ~R op-- --- [,___R---iM;JC-R-Qp---~ 
'-- A 

CJI Q ~rul CONTROL I--- PD 

MR Q pl LOGIC t--- OR 

;J 

'---------------------..------------1>--------</Mfi 

DESCRIPTION OF THE Am2812 and Am2813 Fl FO 
OPERATION 

The Am2812 and Am2813 Fl FOs consist internally of 32 data 
registers and one 32-bit control register, as shown in the logic 
block diagram. A "1" in a bit of the control register indicates 
that a data word is stored in the corresponding data register. A 
"O" in a bit of the control register indicates that the corre­
sponding data register does not contain valid data. The control 
register directs the movement of data through the data registers. 
Whenever the nth bit of the control register contains a "1" and 
the (n+1 )th bit contains a "O", then a strobe is generated causing 
the (n+1 )th data register to read the contents of the nth data 
register, simultaneously setting the (n+1 )th control register bit 
and clearing the nth control register bit, so that the control 
flag moves with the data. In this fashion data in the data register 
moves down the stack of data registers toward the output as long 
as there are "empty" locations ahead of it. The fall through 
operation stops when the data reaches a register n with a "1" in 
the (n+1 )th control register bit, or the end of the register. 

Data is initially loaded from the data inputs by applying a 
LOW-to-HIGH transition on the parallel load (PL) input. A "1" is 
placed in the first control register bit simultaneously. The first 
control register bit is returned buffered, to the input ready (IR) 
output, and this pin goes inactive indicating that data has been 
entered into the first data register and the input is now "busy", 
unable to accept more data. When PL next goes LOW, the fa 11-
th rough process begins (assuming that at least the second location 
is empty). The data in the first register is copied into the second, 
and the first control register bit is cleared. This causes IR to go 
active, indicating the inputs are available for another data word. 

The data falling through the register stacks up at the output end. 
At the output the last control register bit is buffered and brought 
out as Output Ready (OR). A HIGH on OR indicates there is a 
"1" in the last control register bit and therefore there is valid data 

on the data outputs. A parallel dump command is used to 
shift the data word out of the FIFO. A LOW-to-HIGH transition 
on PD clears the last register bit, causing OR to go LOW, indica­
ting that the data on the outputs may no longer be valid. When 
PD goes LOW, the "O" which is now present at the last control 
register bit allows the data in the next to the last register to move 
into the last register position and on to the outputs. The "O" in 
the control register then "bubbles" back toward the input as the ~ 
data shifts toward the output. liiilml 
If the memory is emptied by reading out all the data, then when 
the last word is being read out and PD goes HIGH, OR will go 
LOW as before, but when PD next goes LOW, there is no data 
to move into the last location, so OR remains LOW until more 
data arrives at the output. Similarly, when the memory is full 
data written into the first location will not shift into the second 
when PL goes LOW, and IR will remain inactive instead of return-
ing to an active state. 

The pairs of input and output control signals are designed so that 
the PD input of one FIFO can be driven by the IR output of 
another, and the OR output of the first FIFO can drive the PL 
input of the second, allowing simple expansion of the FIFO to 
any depth. Wider buffers are formed by allowing parallel rows of 
FIFOs to operate together, as shown in the application on the 
last page. 

Because the input ready signal is active LOW on the Am2812 a 
peculiarity occurs when several devices are placed end-to-end. 
When the second unit of two Am2812's fills up, the data out of 
the first is not dumped immediately. That is, no shift out 
command occurs, so that the data last written into the second 
device remains on the output of the first until an empty location 
bubbles up from the output. The net effect is that n Am2812s 
connected end-to-end store 31 n+1 words (instead of 32n). The 
Am2813 stores 32n words In this configuration, because IR is 
active HIGH and does dump the last word written into the 
second device. 
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Am2812 Am2812 
8 X 32 FIFO 8 X 32 FIFO 

FLAG 

APPLICATIONS 

Am2812 
BX 32 FIFO 

FLAG 

io 11 12 13 14 

Am93L18 

15 15 

8-INPUT PRIORITY 
ENCODER 

Ao Al A2 

Fo Fi F2 

Am2812 
8X32FIFO 

FLAG 

17 

GS 

Gs GS 

L 

L 

L 

L 

L 

l 

l 

L 

H 

8 

Am2812 
8 X 32 FIFO 

FLAG 

FULLNESS CODE 
F2 Fl Fo Words Stored 

L L L 0- 15 

L L H 13- 47 

L H L 45-78 

L H H 76-109 

H l L 107 - 140 

H "L H 138 - 171 

H H L 169 - 202 

H H H 200-233 

H H H 231 - 249 

The Fullness Flags from Am2812 or Am2813 FIFOs can be encoded by an Am93L18 8-input priority 
encoder. The output code Fo-F2 indicates the weight of the highest priority input which is LOW. GS is 
group signal; it is HIGH if all the inputs are HIGH. 

Metallization and Pad Layouts 
Am2812 

11 •l u ·~ 
1:1, ~ a, o, Voti Cl',., SI DIE SIZE .128" X 0.168" 

Am2813 
''~G t>o 01 01 :i• 

l I n21 ~ 

II 12 U 1~ 15 1~ "' ·~ 
Of ~ °' 0 7 08,.!:';: ::, S 

ADVANCED 
MICRO 

DEVICES INC. 
901 Thompson Place 

Sunnyvale 
California 94086 

(408) 732-2400 
TWX: 910-339-9280 

TELEX: 34-6306 



TIMING DIAGRAM 

AT LEASTtpwH ______ AT LEAST tpwl 

Pl or SL 

INPUT READY 
ORI 

1.5V 

1.5V 

YJi:'°'--1-------'hfO) 
Note: IA inverted on Am2812. 

:lxxxf .. ,,, 
AT LEAST tpwH __ _.. ___ AT LEAST lpwl 

PD or SO 

OUTPUT READY 
IORI 

DATA OUT 

USER NOTES 

1.5V 

1.5V 

1. When the memory is empty the last word read will remain on 
the outputs until the master reset is strobed or a new data 
word falls through to the output. However, OR will remain 
LOW, indicating data at the output is not valid. 

2. When the output data changes as a result of a pulse on PD, the 
OR signal always goes LOW before there is any change in 
output data and always stays LOW until after the new data 
has appeared on the outputs, so anytime OR is HIGH, there 
is good, stable data on the outputs. 

3. If PD is held HIGH while the memory is empty and a word 
is written into the input, then that word will fall through the 
memory to the output. OR will go HIGH for one internal 
cycle (at least taR+l and then will go back LOW again. The 
stored word will remain on the outputs. If more words are 
written into the FIFO, they will line up behind the first word 
and will not appear on the outputs until PD has been brought 
LOW. 

4. When the master reset is brought LOW, the control register 
and the outputs are cleared. iR goes HIGH and OR goes LOW. 
If PL is HIGH when the master reset goes HIGH then the data 
on the inputs will be written into the memory and iR will 
return to the LOW state until PL is brought LOW. If PL is 
LOW when the master reset is ended, then iR will go HIGH 
but the data on the inputs will not enter the memory until 
PLgoes HIGH. 

5. The output enable pin inhibits dump commands while it is 
LOW and forces the Q outputs to a high impedance state. 

6. The serial load and dump lines should not be used for intercon­
necting two FIFOs. Use the parallel interconnection instead. 

7. If less than eight bits have been shifted in using the serial load 
command, a parallel load pulse will destroy the data in the 
partially filled input register. 

10% 10% 

90% 90% 

KEY TO TIMING DIAGRAM 

WAVEFORM INPUTS OUTPUTS 

MUST BE Will BE 
STEADY STEADY 

• MAYCHANGE 
Will BE 
CHANGING 

FROMHTOL FROMHTOL 

_fJff[f" MAY CHANGE 
Will BE 

FROM l TOH CHANGING 
FROML TOH 

- DON'TCARE: CHANGING: 
ANY CHANGE STATE 
PERMITTED UNKNOWN 

< 

Pull-up Characteristic Input 
Current Versus Input Voltage 

E -2.5 
I 

.... 
15 -2.0 
a: 
a: 

" ~ -1.5 

" .:. 
-' 
~ -1.0 

~ 
~ -0.5 
I 

0 

t1 
i i 
i I I 

J± o·?j 
~AX.-1-i 

'II 
r-; l 25'C---.W17" 00 

ll ~ '1~1 
li '(J_ _1 10·~~ 

~ II Ii. 
0 1.0 2.0 3.0 4.0 5.0 6.0 

IV55-V1Nl - INPUT VOLTAGE - VOLTS 

···---·-------------------------~--------------------' 



Am2812 TIMING DIAGRAM 

PL OR SL 

IHIGMIF 

--------+----------~EV!CE 

INTERNAL 
STROBE 

DATA 
IN 

F:.:lU 

Am2812 INPUT TIMING 

When data is steady PL is brought HIGH (1) causing internal data strobe to be generated (2). When data 
has been loaded, IR goes HIGH (3) and data may be changed (4). TR remains HIGH until PL is brought 
LOW (5); then iR goes LOW (6) indicating new data may be entered. 

OR 

PD OR SD 

DATA 
OUT 

Am2812 OUTPUT TIMING 

When data out is steady (1), OR goes HIGH (2). When PD goes HIGH (3), OR goes LOW (4). When PD goes 
LOW again (5), the output data changes (6) and OR returns HIGH (7). 

The input and output timing diagrams above illustrate the sequence of control on the Am2812. Note that 
PL matches OR and TR matches PD in time, as though the signals were driving each other. The Am2813 
pattern is similiar, but IR is active HIGH instead of active LOW (shown in timing diagram on next page). 

FLAG OUTPUT 

A flag output is available on the Am2812 and Am2813 to indi­
cate whether the Fl FO is more or less than half full. The flag 
signal is generated by summing the "ls" in the control flip· 
flops, and therefore is not affected by the movement of data 
through the register. The flag signal goes HIGH when the 13th, 
14th, 15th, or 16th word is loaded into the FIFO. It will re­
main HIGH until there are less than 15+1 /-2 words in the 
memory. It is always HIGH if there are more than 16 words 
in the FIFO. 

RESET 

An over-riding master reset (MR) is used to clear all control 
register bits and set all the outputs LOW. 

SERIAL INPUT AND OUTPUT (Am2812 ONLY) 

the device by using the serial load input and applying data to 
Do input. Inputs D1-D7 must be grounded. The SL signal 
operates just like the PL input, causing IR to go HIGH and 
LOW a~ the bits are entered. The data is simply shifted across 
the 8-bit input register until 8 bits have been entered; the B 
bits then fall through the register as though they had been 
loaded in parallel. Following the 8th SL pulse, IR will remain 
inactive if the Fl FO is full. 

A corresponding operation occurs on the output, with clock 
pulses on SD causing successive bits of data to appear on the 
0 7 output. OR moves HIGH and LOW with SD exactly as 
it does with PD. When 8 bits have been shifted out, the next 
word appears at the output. If a PD command is applied 
after the 8 bits on the outputs have been partially shifted out, 
the remainder of the word is dumped and a new 8-bit word is 
brought to the output. OR will stay LOW ifthe FIFO is empty. 

When the serial input or output clock is used, the correspond-
The Am2812 also has the ability to read or write serial bit ing parallel control line should be grounded and when the PD 
streams, rather than 8-bit words. The device then works like or PL controls are used the corresponding serial clocks should 
a 256 by 1-bit FIFO. A serial data stream can be loaded into be grounded. 

C-12 



FAIRCHILD MOS INTEGRATED CIRCUIT 3341 

GENERAL DESCRIPTION - The 3341 is a 64-word x 4-bit memory that operates in a first-in 
first-out (Fl FO) mode. Inputs and the output are completely independent (no common clocks) 
making the 3341 ideal for asynchronous buffer applications. 

Special on chip input pull up circuits and bipolar compatible output buffers provide direct bipolar 
interfacing with no external components required. Control signals are provided so that both vertical 
and horizontal cascading may be easily achieved. 

• 1 MHz SHI FT-IN SHIFT-OUT RATE 

• DIRECT TTL/DTL INTERFACE AT INPUTS & OUTPUTS 

• 16-LEAD DUAL IN-LINE PACKAGE 

• READILY EXPANDABLE IN EITHER DIRECTION 

• ASYNCHRONOUS OR SYNCHRONOUS OPERATION 

• CONVENIENT LEAD ORIENTATION FOR EASY BREADBOARDING 

• UNIQUE TTL INPUT STAGE 

ABSOLUTE MAXIMUM RATINGS 

Storage Temp (Ts) 
Operating Temp (T Al 
Voltage on all pins except outputs+ Voe 
Voltage on Voe 

LOGIC BLOCK DIAGRAM 

Do 

D1 

D2 

D3 

ll\IPUT 
READY 

SHIFT 
IN 

62WOfiD 11 4 BJ'i 
MA.IN REGISTER 

-65°C to +150°C 
0° to +70°C 

Vss -24V to Vss +0.3V 
Vss -7V to v55 +0.3V 

Co 

01 

02 

03 

SI-It FT OUT 

OUTPUT READY 

Reprinted with the permission of 
Fairchild Camera and Instrument Corp. 

MAY 1972 

LOGIC SYMBOL 

1'.PUT SHIFT 
15 P.5.\DY OUT 

SHIFT OUTPUT 14 IN READV 

3341 

Do Oo 13 

D1 01 12 

D> 02 11 

DJ 03 10 

MASTER 
RESET 

Vss = PIN 16 
Voo = PIN B 
VGG = PIN 

CONNECTION DIAGRAM 
(TOP VIEW) 

VGG Vss 

INPUT SHIFT 
READY OUT 

$1'41FT OUTPUT 
IN R£ADV 

Do Oo 

D1 a1 

D2 02 

D3 03 

VOD MR 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

FUNCTIONAL DESCRIPTION: 

DATA INPUT: 

The four bits of data on the Do •.. D3 inputs are entered into the first bit location when both Input Ready (IR) and Shift In (Sil are HIGH 
(:::::Vssl. This causes IR to go LOW (:::::GND), but data will stay locked in the first bit location until both IR and SI are brought LOW. Then 
data will propagate to the second bit location, provided the location is empty. When data is transferred, IR will go HIGH indicating that the 
device is ready to accept new data. If the memory is full, IR will stay LOW. 

DA-T,AIRANSFER: 

Once data is entered into the second cell, the transfer of any full cell to the adjacent (downstream) empty cell is automatic, activated by 
an on chip control. Thus data will stack up at the end of the device while empty locations will "bubble" to the front. tpT defines the time 
required for the first data to travel, from input to the output of a previously empty device. · 

DAT A OUTPUT: 

When data has been transferred into the last cell, Output Ready (ORI goes HIGH, indicating the presence of valid data at the output pins 
Oo ... 03. The transfer of data is initiated when both the Output Ready (OR) output from the device and the Shift Out (SO) input to the 
device are HIGH. This causes OR to go LOW; output data, however, is maintained until both OR and SO are LOW. Then the content of the 
adjacent (upstream) cell (provided it is full) will be transferred into the last cell, causing OR to go HIGH again. If the memory has been 
emptied, OR will stay LOW. 

Input Ready and Output Ready may also be used as status signals indicating that the FIFO is completely full (Input Ready stays LOW for 
at least tpTl or completely empty (Output Ready stays LOW for at least tpTI· 

SPECIAL INPUT CHARACTERISTICS: 

The 3341 uses a TTL compatible input pull up circuit. When going HIGH, the TTL driver must only provide 2.2V minimum which is then 
internally pulled up to Vss· 

When going LOW, the TTL driver must overcome a current barrier of ~1.6mA at 2V. Once this is overcome, the input current drops to 
zero. 

Unused inputs are stable in the HIGH state, but must be terminated when LOW, e.g., 1Mn to VGG. 

DC CHARACTERISTICS: Vss = +5V :!;5%, VGG = -12V ±5%, VDD = OV, TA= o0 c to 70°C (unless otherwise specified) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS CONDITIONS 

V1H Input Voltage HIGH Vss-1.0 v Notes 1 and 2 

V1L Input Voltage LOW 0.8 v Note 1 

VoH Output Voltage HIGH Vss-1.0 v IOH =0.3mA 

VoL Output Voltage LOW 0.4 v loL = 1.6mA 

Vpup Input Pull Up 2.0 v Vss = 4.75V 
Initiation Voltage 

Vpup Input Pull Up 2.2 v Vss = 5.25V 
Initiation Voltage 

VsAR Peak Input Barrier Vss-1.5 v 
Current Voltage Point 

l1H Input Current HIGH 250 µA Note 1, V1H = Vss-1.0 V 

iu Input Leakage Current 1.0 µA Note 1, V1N = OV 

IBAR Input Barrier Current 1.6 mA Note 1 

IGG VGG Current 7.0 12 mA 

loo v00 Current 30 45 mA 

Po Power Dissipation 450 mW 

NOTES: 
1. Inputs include Do - 03. Master Reset, Shift In, and Shift Out. 

2. Internal pull up circuits are provided on all inpu.ts to insure proper HIGH level. 

C-16 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 
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FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

EXPANSION OF 3341 TON-WORD BY 12-BIT FIFO 

1!29N74 

CP 

SHIFT OUT 

MA .,,R: 

~-------------+----<>-----f.~AS°".'{~ RESET 

NOTE: Composite Shift In should be LOW when Master Reset goes HIGH. Input data may be changed after Composite IR goes LOW. 
Composite IR will not go HIGH until Composite Shift In goes LOW. When Composite IR goes HIGH Fl FO's will accept new data. 3341 'swill 
operate at their highest natural speeds if these rules are followed. 

PACKAGE INFORMATION 
7K - 16-LEAD DUAL IN-LINE PACKAGE 

- !ii -

NOTES: 
All dimensions in inches 
Leads are intended for insertion in hole rows on 

.300" centers. They are purposely shipped with 
"positive" misalignment to facilitate insertion 

Board-drilling dimensions should equal your prac-
tice for .020 inch diameter lead 

Leads are gold-plated kovar 
Lead No. 8 is internally grounded 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Farrchild product. No other circuit patent licenses ire implied. 



FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 

AC CHARACTERISTICS: Vss = +5V ± 5%, VDD = ov. VGG = 12V ±5%. TA= o 0 c to 10°c 

SYMBOL CHARACTERISTIC 
o0 c 10°c 

MIN. TYP. MAX. MIN. TYP. MAX. UNITS CONDITIONS 

t1R+ Input Ready HIGH Time 90 200 155 300 550 ns Fig. 1, Note 6 

t1R- Input Ready LOW Time 138 250 300 550 ns Fig. 1. Note 6 

tov+ Control Overlap HIGH Time 70 100 ns Figs. 1 and 2. Note 3 

tov-- Control Overlap LOW Time 70 100 ns Figs. 1 and 2, Note 3 

tDsl Data Input Stable Time 400 400 ns Fig. 1 

too Data Input Delay Time 25 ns Fig. 1, Note 5 

toR+ Output Ready HIGH Time 90 200 155 300 500 ns Fig. 2. Note 5 

toR- Output Ready LOW Time 170 300 450 850 ns Fig. 2. Note 5 

tpT Data Through-Put Time 10 10 32 µs Note4 

toH Data Hold Time 75 ns Fig. 2. Note 5 

tMRW Master Reset Pulse Width 400 ns 

tDA Data Output Available Time 0 30 ns Fig. 2 

C1 Input Cap. of Data and Control Lines 7.0 7.0 pF 

CMR Input Cap. of MR 15 15 pF 

NOTES: 
3. Control signals include Input Ready, Shift In, Output Ready, and Shift Out. 
4. This parameter defines total time from the time data is present at o 0 - o 3 to the time It is available at o 0 - o 3 with FIFO initially empty. 
5. 1 TTL load +20 pf. 

TIMING DIAGRAMS 

INPUT .1.SV 
READY OV ----' 

SHIFT IN 1.5V 
OV 

INPUT TIMING 

FIG. 1 

Input data must remain stable during timing window tos1. Both SI 
and IR must be HIGH for tov+. Similarly, both SI and IR must be 

LOW for tov-. 

NOTES: 
1. t1 R+ is referenced to the positive going edge of IR or SI. which­

ever occurs I ater. 
2. t1 R- is referenced to the negative going edge of IR or SI, which­

ever occurs later. 
3. too is referenced to the positive going edge of IR or SI. which­

ever occurs later. 
4. tov+ is referenced to the positive going edge of IR or SI. which­

ever occurs later. 
5. tov- is referenced to the negative going edge of IR or SI. which· 

ever occurs later. 
6. Data must be stable for tso1 or t1 R+• whichever is shorter. 

,.,_ 1 Q 

OUTPUT TIMING 

I h···"'I ~:·-~~ 
OUTPUT 1.5V 

READY 
OV 

tov•--j I j 
SHIFT 1.5V 

I \\,~\\ re OLT 
ov ---d- 'DA ;: 'DH(31 --l 'DA 

DATA OUT 90% 90\, 
I00-03l 10% 10% 

FIG.2 

Both SO and OR must be HIGH for tov+. Similariy both SO arid 
OR must be LOW for tov-. Data will remain stable for toH alter 
both SO and OR are LOW. 

NOTES: 
1. toR+ is referenced to the positive going edge of OR or SO. 

whichever occurs later. 
2. toR- is referenced to the negative going edge of OR or SO, 

whichever occurs later. 
3. toH is referenced to the negative going edge of OR or SO. which· 

ever occurs later. 
4. tov+ is referenced to the positive going edge of IR or SI. which· 

ever occurs later. 
5. tov- is referenced to the negative going edge of IR or SI. which· 

ever occurs later. 

-



FAIRCHILD MOS INTEGRATED CIRCUIT • 3341 
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CD 
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CTS 
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DOUBLE PLUG CONFIGURATION 
FOR TESTING TWO CARDS OR 
TWO HALVES OF SAME CARD 
AGAINST EACH OTHER 

OSR 

CD 

DTR 

CTS 

RTS 

TST CK 

T. CK 

R. CK 

T. DAT 

R OAT 

GND 

SINGLE PLUG 
CONFIGURATION 
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..... 
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_2 .... 
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~ ~c~ 
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Se--9 .,..,0 
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DSR 

DTR 

C. DETECT 

RTS 

CTS 

TST CK 

T. CK 

R. CK 

T, OAT 

R. DAT 

Appendix D. Looping Plug Configurations; BLI 
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PIN - NUMBERING 
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Report No. 3004 Bolt Beranek and Newman Inc. 

BLI - BUFFERED SYNCHRONOUS LINE INTERFACE 

SWITCHES 

A4 A3 

l 1 l 6 l 1 1 6~ 13112I P1P0l 9 l8 l1 l6 l5 l4 1 
'--..,..-1'---o.,--I 

MODEM MODEM 
l 2 

DEVICE TYPE DEVICE ADDRESS 

DEVICE TYPE: OFF= SWITCH OPEN POSITION= l}NOTE THE 
DEVICE ADDRESS: ON= SWITC.H CLOSED POSITION= 1 DIFFERENCE 

Bus (Address field) 

1. For 20 bit Address Decoding (I-bus) Insert BDR in A2 

2. For 16 bit Address Decoding (P-bus) Insert Jumper-Bug 

in A2, connecting pins 1,3,12,14 to +5 Volts 

through a lK resistor to pin 16. 

Connectors 

Upper connector is for Modem #2 (D.T. Address XXX8) 

Lower connector is for Modem #1 (D.T. Address XXX0) 

Jumpers 

NONE 

Sheet 2 of 3 
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FIRST XXX0 2 4 UNIT 

SECOND 8 A c 
UNIT 

BIT DEVICE TYPE STATUS CONTROL 
(OT) (ST) (CR) 

15 • 0 TRANS BUFFER EMPTY 

14 0 UNDERRUt ERROR 
UJ 

13 
Q.. 

0 >-
I-

12 
UJ 

0 u 
> 

11 
UJ 
0 1 1 1 
t: 

10 co 
0 CLEAR TO SEND REQ TO SEND CX> 

9 0 CARRIER DETECT LOOP TEST 

8 0 DATA SET READY DATA TERMINAL , READY 

7 BAUD RATE 7 BIT-PLUS-PARITY 
CODE MODE 

6 BAUD RATE 
CODE 

5 • 

4 

UNDERRUN ERROR 3 RESET* 

2 TRANS FIFO RESET* 

1 RCVR FIFO, RCVR, 
OVER~UN RESET 

0 RECEIVER RESET* 

*CR0, CRl, CR2, CR3 WILL ALWAYS BE 0 WHEN READ 

I BL! Bit Assignments 

6 

E 

-- DATA 
READ (DR) WRITE (OW) 

INPUT DATA 
READY 

SYN RECEIVED 

1 

RCVR FIFO 
EMPTY 

RCVR PARITY STORE TRANS 
ERR.QR SYN 

RCVR OVERRUN STORE RCVR 
ERROR SYN 

• ~ 
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I- >-
>- co 
co 

~ 
~ ~ ~ 0 
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I-
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Q.. I-
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BLI-20 SCHEMATICS 
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SUE 1827 MB2002001385-1 

INTRODUCTION 

SUE 1827 INFIBUS EXTENDER KIT 

MAINTENANCE BULLETIN 

This bulletin contains detailed information pertaining to the SUE 1827 INFIBUS 

Extender Kit. SUE 1827 is designed to increase system circuit card capacity by 

interconnecting two SUE chassis. The kit consists of the following items: 

a. SUE 1828 Bus Extender Driver (BXD) 

b. SUE 1829 Bus Extender Receiver (BXR) 

c. SUE 7730-1, -2, or -3 Cable Assembly. 

Both the BXD and BXR are each contained on a single, standard-size SUE 

circuit card. The BXD is plugged into the INFIBUS of the main chassis; the 

BXR into the INFIBUS of the auxiliary chassis. The 7730 cable assembly 

interconnects the BXD and BXR at their back edge connectors, and is fabri­

cated in one of three standard lengths to accommodate chassis location. 

Cable 

7730-1 

7730-2 

7730-3 

Length 

3 feet ± 1/2 inch 

6 feet ± 1 inch 

10 feet± 1-1/2 inches 

Special cables can be fabricated up to 20 feet. 

EXTENDED LINES 

Extended bus lines are interconnected on a one-for-one basis. The block 

diagram in figure 1 shows the bus extender interconnections and signal direction. 

Signal designations at the cable drivers/receivers are prefixed by the letter C 

but otherwise they are the same as those for the INFIBUS. Most of the extender 

lines are bi-directional, where a signal is driven and received on a single line 

Oct 74 1 

Ill . . 
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Figure 1. SUE 1827 INFIBUS Extender Kit, Block Diagram 
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by both the BXD and BXR. These include the address, data and mode control 

lines. Three extender lines, Strobe (STRB-N), Half Cycle (HCYC-N), and Quit 

(QUIT-N) are driven and received on separate lines by both the BXD and BXR. 

Another twelve lines of the extender are driven only by the BXD and received by 

the BXR and ten lines are driven only by the BXR and received by the BXD. 

Power fail/restart lines PRIN-N, PRAL-N, PFIN-N and LFIN-N are extended 

only and contain no drivers or receivers in either the BXD or BXR. 

NON-EXTENDED LINES 

Twelve lines on the INFIBUS are neither extended nor driven in the bus extender. 

These unused lines are not shown in Figure 1 and are listed here for reference 

only: 

INFIBUS Line Pin INFIBUS Line Pin 

BTlA-N Pl-A30 BTlB-N Pl-B30 

BT2A-N Pl-A31 BT2B-N Pl-B31 

BT3A-N Pl-A32 BT3B-N Pl-B32 

BT4A-N Pl-A33 BT4B-N Pl-B33 

PCDB-N Pl-B25 LFRQ-N Pl-B07 

SELC-N Pl-B34 (Reserved) Pl-B50 

INSTALLATION 

Install the bus extender kit as follows: 

1. Plug the BXD into the next slot left of the last-occupied slot in the 

main chassis. The BXD must be the last circuit card in the 

precedence chain of the main chassis. 

2. Plug the BXR into the right-most slot in the auxiliary chassis. The 

BXR must be the first circuit card in the precedence chain of the 

auxiliary chassis. 

3. Interconnect the BXD and BXR at their back edge connectors using 

the bus extender cable assembly. 
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SUE circuit cards can be located in either chassis except for the bus controller, 

central processor, and secondary processors which must be located in the main 

chassis. Generally, devices that are accessed infrequently such as the control 

panel, auto-load, and teletypewriter are located in the auxiliary chassis. 

Devices requiring access more frequently such as disk controllers are located 

in the main chassis where they have higher precedence for bus access. 

Following are the restrictions for circuit card placement in two-chassis systems: 

a. The bus controller, central processor and all secondary processors 

must be located in the main chassis. 

b. All circuit cards of a device controller combined with a block 

transfer adapter must be located in the same chassis. 

c. In systems containing a control panel and auto-load, there are two 

alternatives: both modules can be located in the auxiliary chassis; 

or the auto-load card can be located in either chassis if the control 

panel is in the main chassis. 

LOGIC DESCRIPTION 

The logic implemented in the BXD and BXR uses a master-slave arrangement to 

transfer signals from one INFIBUS to the other. Either the BXD or the BXR 

can be the master, while the other is the slave, during execution of any read or 

write transfer. The extender card in the INFIBUS on which Strobe (STRB-N) 

originates, in the presence of Select Acknowledge (SACK-N), becomes the master; 

the other extender card becomes the slave until the read or write half-cycle is 

completed. STRB-N remains asserted for a full read/modify/write cycle. The 

read half cycle is defined by the combination of the half-cycle signal (HCYC-N) 

asserted,and the write signal (RITE-N) negated. Negation of the half cycle 

signal after Done (DONE-N) time,ends the read half-cycle. Signal RITE-N 

asserted,defines the write half cycle which follows the read. Negation of 

STRB-N after DONE-N ends the cycle and disables the bus extender. 
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In describing the logic contained on the pages that follow, the terms master 

read, slave read, master write and slave write refer to the operating modes of 

the BXD and BXR during the read and write half cycles. For example, the BXD 

in the master read mode means that the BXR is in slave read mode and read 

data from the auxiliary INFIBUS is to be transferred through the BXR, extender 

cable and BXD to the main chassis INFIBUS. A selected set of gates, and cable/ 

bus drivers/receivers are enabled in the BXD and BXR to accomplish this 

operation. The BXD in the master write mode means that the BXR is in the 

slave write mode, and data is to be transferred from the main INFIBUS and BXD, 

to the BXR and auxiliary INFIBUS. A different set of logic gates and drivers/ 

receivers is enabled to accomplish this operation and those that were enabled 

for the read half cycle are disabled. For other read and write operations, the 

BXR can be the master and BXD the slave. 

DRAWINGS AND PARTS LIST 

The drawings and parts lists that follow in this bulletin are listed below. Each 

logic diagram is accompanied by a brief description that ex-plains the purposes 

of the logic. Definitions of key logic terms that originate on the diagrams are 

provided also. 

Drawing or Parts List 

SUE 1828 Bus Extender Driver BXD, 
Circuit Card Assembly 

Drawing Number Sheets 

SUE 1828 Bus Extender Driver BXD, Logic 
Diagram 

SUE 1829 Bus Extender Receiver BXR, 
Circuit Card Assembly 

SUE 1829 Bus Extender Receiver BXR, Logic 
Diagram 

SUE 7730-1, -2, -3 Cable Assembly 

SUE 1828 Bus Extender Driver, Parts List 

SUE 1829 Bus Extender Receiver, Parts List 

SUE 7730-1, -2, -3 Cable Assembly, Parts List 
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NOTES: UNLESI 0'111EftWISE SPECIFIED 

I. 

2. 

3. .. 
.. 

8, .. 

ALL RESISTORS ARE IN OHMS, •21', l/4W. 

ALL NON-POLARIZED CAPACITORS ARE o. iµr. +80%, 
- zo.._ oov. 
ALL POLARIZED CAPACITORS ARE 33"1, *20 ... IOV, 

INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATORS 
ARE•ABBREVIATED, FOR COMPLETE PART NUMBER 
SEE PARTS LIST. (REFERENCE LlST ON DRAWING 
8001800200.) 

INTEGRATED CIRCtnT PACKAGE POWER PINS ARE: 
(8 PIN ICP) PIN 4 OV, PIN 8 +SV; (14 PIN ICP) PIN 7 OV, 
PIN 14 +SV, EXCEPT H103, PIN 4 +SV, PIN 11 OV: 
(16 PIN ICP) PIN 8 OV, PIN 16 +5V, EXCEPT BDR, 
PIN 7 AND 8 OV, PIN 16 +6V: (24 PIN lCP) PIN 12 OV, 
PIN24 +5V. 

-+-SV CONNECTOR PINS ARE: Pl-Al6, A28, A29, ASl, 
816, 828, 829, B51. 

OV CONNECTOR PINS ARE: Pl-Al, A2, Al&, A40, A54, 
ASS, Bl, B2, B15, MO, B54, B55; Jl-1, 21 4, 6, 11, 14, 
39, 41, 46, 47, 49, 50; .J2-1, 2, 4, 8, 11, 14, 19, 20, 28, 
2'1, 46, 4'1, 49, so. 
- lSV CONNECTOR PINS ARE: Pl-A52, Asa, B62, B63. 

+15V CONNECTOR PINS ARE: Pl~A31 A4, B3, M • 

en 112 c1s 19 

C20 C24 C25 C2612? 1 .. 1,. 131 1.2133134135 
ITIITITITIL ____ ,....._.., 

SPARE GATES 

~
El 3 

0 . 

ov 

SUE 1828 Bus Extender Driver BXD, Logic Diagram 
LD2001002275-l, Rev. A, Sheet 1 of 8 
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READ/WRITE CONTROL AND DONE LOGIC (BXD, LD Sheet 2) 

With master flip-flop MASS-P (BXD, LD sheet 3) set, and HCYC-N asserted on the main INFIBUS, Half-Cycle 

signal CHC'\TI-N is driven across the cable,and Read/Modify/Write flip-flop Is set during the read half-cycle. 

When DONE-N Is received from the Slave Controller, HCYC-N Is negated and defines the end of the read half 

cycle. After the modify portion of the cycle the write half-cycle starts when RITE-N, address, and new data 

are asserted by the the master controller. Address lines remain latched during the entire half-cycle mode in 

thf' slave bus extender until STRB-N is negated. During the write half-cycle, the master bus extender allows 1 .. 1· 

an inherent 75-nanosecond skew. This skew occurs between the data enable cable driver lines, delay line, and 

associate gates RITC, RITB, and SRMR and the write cable driver CRITN-N, the same delay line, and RITD gates. 

DONE LOGIC 

In the master read mode, after master flip-flop MASS is set, MDEL-P (BXD LD sheet 3) enables the DONE 

logic when the master extender receives CDONE-N from the slave extender and Done-Received flip-flPp (ORD) 

is set. The received Done is delayed 50 nanoseconds to allow for the data received to be stable at the receiver 

of the master controller before Its receipt of DONE-N. Done-Received is cleared 120 nanoseconds after it has 

been set. DONE-N is reshaped to 50 ± 10 nanoseconds before being asserted on the master chassts iNFIBUS, 

In the write mode, gates CHIT and CRIB in the DONE logic are enabll\~ and no delay in OONE-N occurs. 

However, DONE-N is reshaped, and the Done-Received flip-flop is cleared 60 nanoseconds after it has been set. 

In the slave bus extender, the Done-Received flip-flop (DRD) remains cleared by !ltASS-P, which is negated. 

ADON-I' 

CCLKA-P 

CDONE-N 

CHCYD-N 

CHCYH-N 

CKEYO-N 
(ALT) 

Cll!TE-N 

HEAD-I' 

HHCY-N 

mrn-P 

H!Tll-l\ 

KEY SOt:RCE LOGIC DEFINITIONS 

Activated with receipt of DONE-N to enable the Slave Head Done term (SHDM-N, BXD 
sheet :!) which clocks the data register. 

The 25-MHz clock from the main chassis. 

The cable driver receiver for the DONE pulse generated by the receiving system module 
to signal the (•nd of a read or write half cycle. 

The half-cycle cable driver. HCYC-N is used by the BXD with HEAD-P to detect the 
read portion of a read/modify/write cycle. 

The cable receiver of the half-cycle line received by the BX"D during a slave read 
e1·cle to become HCHY-N. 

l\lemory Protect key transmitted with the address. See address description, BXD 
LD sheet 7. 

The cable HITE-N line that transmits and receives the write mode control sii.,rnal. 

Genernted when term HITE-N is not asserted on the INFIBCS. l'sed along with 
JICYC-1' to define the master read mode. 

Heceived Half-Cycle from the BXH. Used in the BXD to disable the data bus dn1·ers/ 
receivers at the end of a read half-cycle during slave read mode, through SHIT-?\. 

l\laster write deri\·ed from HITE-N and used in the BXD to enable SHDl\l-N which 
C'!oC'ks the data registC'r, and Slll\IH-1' which enables the data cable bus drivers! 
rPcPi\·c·rs. 

\\'rite signal recpi\·ed from the nxll to enable the write half C'ycle. Enables thP 
data bus dri,·ers/rc>cci\·ers in the JlXJ) (through ;.'HIT-I') during sla\'(' \Hitt> morlt'. 
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MAIN CHA8818 tNFIBUS 

CMABTER STROBE) 
3 MBTR-P ------<.._t-t-----.... ----+-.... +-e----~-L_"_J 

BDR 
U38 

0 p 
3 3 

WRITE/READ- iiCYC 

12 1 

,. ' 
p 0 
1 4 

p 

12 

BDR 
U32 

RITB-P 3 

82~+-'="" CKEYO-N 
(ALT) 

B4 N 
D 6 

4 STROBE 
15 

3 ESLV-P ----+----' 
3 EMST-P ~---+--------+-----+-----+--+---------"~+-----' 

SUE 1828 Bus Extender Driver BXD, Logic Diagram 
LD2001002275-l, Rev. A, Sheet 2 of 8 
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MASTER/SLAVE CONTROL, AND SELECT ACKNOWLEDGE LOGIC (BXD, LD Sheet :3) 

Assertion of STRB-N and the presence of SACK-Nat an INFIBUS enables the BXD or BXH on that INF!BT:S to 

function in the master mode by setting Enable Master flip-flop ENM, latching SACK-N for 120 nanosPcnnds after 

STRB-N Is sensed, and setting master flip-flop MASS. The master flip-flop functions to: 

a. Enable, through gate EMST, the cablie drivers of address (ABOO-N - ABlG-N), BYTE-N, HITE-N and 

HCYC-N, and to enable receipt of DONE vla the cable. 

b. Disable, through gate ESLV, INFIBUS drivers of STRB-N, Address, BYTE-N, HITE-N and HCYC-N. 

c. Enable, through gate SWMR, the data received from the slave bus extender via the cable, which is 

latched if in Read mode, In Write mode, the data cable drivers are enabled by gate SRMR. 

d. Enable Cable Strobe Drlver CSTHD, through gate DMST, which, in turn, clears the Enable Master 

flip-flop (ENM), thus preparing to clear the master flip-flop when STRB-N is negated and to set it 

agaln when STRB-N is asserted whlle SACK-N is present. When STRB-N is negated by a master 

controller, the bus extender located in the same chassis (master) clears its master flip-flop, and 

disables 'lll the address, data, byte, RITE and HCYC drivers mentioned in item b. STRB-N is 

delayed by a 50-nanosecond delay line in the slave bus extender plus gate delays in the master bus 

extender to ensure that addresses, data and commands are stable before detection of STHB-N at the 

receiver end of the slave controller. 

SELECT ACKNOWLEDGE 

Select Acknowledge, CSAK-N, is driven across the cable by the BXR when the auxiliary chassis has been 

selected by SELx-N. The BXR latches SACK-N if the previous strobe from the auxiliary chassis is negated, 

therefore, output HAKR-N of the 120-nanosecond one-shot is high. SACK-!\ remains asserted internal],· in the 

BXR for 120 nanoseconds beyond assertion of STRB-N b.v the auxiliary chassis, SACK-!\ is kept assertPd on 

the main chassis for at least 120 nanoseconds after being negated on the auxiliary chassis Il\FIBT.·s. Therefore 

SACK-N is not negated before STRB-N is detected at the main chassis INF!Rl 1S, 

The BXD does not latch SACK-N when it originates in the auxilian chassis. However, to prp1·ent the• Bus 

Control Fnit (BCl!) from selecting anv service request originating in the auxiliary chassis until STHB-N is 

received thC're, SACK-N is latched in the RXD and on the main chassis INF!Bl'S for 120 nanoseconds bC'.1·nnd 

assertion of STHB-l\ by the' main chassis. 

The 4-microsecond one-shot in thP 8XD functions to reset the SAC1' latch when a pseudo-SAU' is generated h.1· 

the BCl:. 
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MASTER/SLAVE CONTROL, AND SELECT ACKNOWLEDGE LOGIC (BXD, LD Sheet 3) (continued) 

KEY SOURCE LOGIC DEFINITIONS 

C13YTE-N, CKEYO-N, 
CKEYI-N 

CSACK-N 

CSTRR-N 

CSTRD-N 

EMST-P 

ESLV-P 

MASS-P 

MDEL-P 

MSTR-P 

SRDM-N 

SRMR-P 

STRD-:N 

STRR-P 

S\\''\IR-P 

Oct 74 

Cable drivers/receivers of BYTE and KEY bits, the drivers of which are enabled 
by EMST-P to transmit these bits along with the address. See Address. 
description (BXD LD sheet 7). 

Select acknowledge received from the auxiliary INFIBUS. 

Received strobe from the BXR which enables the slave mode in the BXD. 

Strobe cable driver, enabled by the master extender to transmit STRB-N to the 
slave extender. 

Enables the cable bus drivers to transmit address (including KEY bits), RITE-N, 
BYTE-N, and HCYC-N. 

Enables the INFIRUS drivers of ABOO-N - ABl5-N, STRB-N, RITE-N, BYTE-N 
and HCYC-N in the BXD when a slave. Simultaneously, ESLV-P in the BXR is 
negated to disable these bus drivers. This signal is always negated in the master 
and asserted in the slave. 

Set in the master extender and reset in the slave, the set output of this flip-flop 
enables the master read and write modes (through SWMR-P, SRMR-P), the cable 
drivers for Half-Cycle and Strobe, aiid the set input to the Read/Modify/Write 
flip-flop for the read half cycle. At the end of the write Half-cycle, enables the 
Done reshape logic which reshapes DONE-N received from the slave to be trans­
mitted on the INFIBUS of the master. 

Master Strobe delayed - asserted in the master extender to enable the Done logic 
at the end of the read half cycle. 

Master strobe asserted in the master extender to enable the master flip-flop and 
read/modify/write flip-flop. MSTR-P is negated in the slave extender. 

Clears the data register at leading edge of received strobe. Loads the data 
register in Master Write mode and at Done time in the slave read mode. 

SRMR-P Slave Head or Master Hite, used together with SWMH-P, ln Master Hite, 
the master extender latches and transmits data to the slave extender. In Slave 
Head mode, the slave extender latches and transmits the data at DO:NE-N time. 
SRl\IH-P enables the cable drivers and S\\'l\IR-P disables the I:NF!Bl'S drivers, 

Dela.\·ed strobe rPeei\·ed from the BXR. The leading edge clears the interrupt 
select flip-flop in the BXD. 

Strobe recpl\·ed from the BXH. ThE' trailing edge (strobe negated) clears Rite 
Simulated flip-flop HTS. 

Sla\'E' \\'rite or '.\lastpr Rl'ad, us!'d togethE'r with SR\IR-P. S\\"l\IR enables data 
I:NFIBl"S dri\'t'rs and SH\IH-l' (n!'gnted1 disables data c~blP drivers. 
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QUIT, REQUEST C, SELECT D, HOLD-N AND DATA (BXD, LD Sheet 4) 

The Quit logic consists of a cable driver, CQUTD-N, and a cable receiver CQUTR-N. The Quit driver ls 

normally enabled to drive QUIT-N from the main chassis INFIBUS. A Quit signal received from the BXR, 

disables the Quit Driver and the received Quit ls driven onto the main chassis INFIBUS, 

The Service Request Computer (CSRLC-N), Select Device (SELD-N) and Hold (CHOLD-N) signals are driven by 

the BXD to the BXR. Their drivers are always enabled. 

Data bitR CPBLO-N and CPBHI-N are bi-directional and are driven along with data bits CDBOO-N through 

CDB15-N. The BXD receives the data in the Master Head or Slave Hite mode at which time slgnal SWMR-P 

enables the bus drivers. The cable drivers are disabled by SRMH- I'. In Master Rite or Slave Read mode the 

BXD latches the data from the main INF!Bl'S and transmits it to thf' BXR. The BXR bus drivers are enabled 

and its cable drivers are disabled. 

CPCDA-N 

CQl!TD-N, CQUTR-N 

CSELIJ-N, CSRLC-N 
CHOLD-N 

f'PBLO-N, CPRHl-N 

KEY SOURCE LOGIC DEFINITIONS 

Precedence chain cable driver which sends the precedence pulse to the auxiliary 
chassis. This pulse is delayed 50 nanoseconds and reshaped to 50 ± 10 nano­
seconds by the BXR before transmission onto the auxiliary chassis. 

The Quit cable driver and receiver, respectively. The Quit driver is disabled 
if the source of Quit is from the auxiliary chassis through CQUTR-N. If the 
source is from the INFIBUS, the driver is enabled, 

Cable drivers for the Select Device, Service Hequest Computer, and Hold 
signals, respectively, all sent from the BXD to the BXR. These cable drivers 
are always enabled. 

Data bits transfPrred along with CDBOfl-f\ through CDBl 5-N to carry memory 
parity status for right and left b~·tes, respectively. 

Oct 74 



SUE 1827 MB2002001385-1 
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SERVICE REQUEST LINES AND POWER STATUS (BXD, LD Sheet 5) 

Bus extender lines CSRLD-N, CSRLl-N through CSRIA-N, and CPWST-N are received by the BXD and driven 

by the BXR. The service request lines contain inverters on the output (D) pin of each bus driver/receiver that 

is connected back to the driver (D) input to Implement a latch. The latches are enabled in the BXD until Select 

Acknowledge (SACK-N) is asserted, or the system is reset (CMRES-N). Power status does not contain a latch 

but is driven directly through the BXD. 

EXTENDER LINES FROM BXD TO BXR 

The lines shown on LD sheet 5 other than the service request lines described above are dril'en by the BXD and 

received by the BXR. Their bus drivers/receil'ers are always enabled. 

CSELl-N thru CSEL4-N 

CATLD-N 

CMRES-N 

CPWST-N 

CSRLD-N,· 
CSRLl-N thru CSRL4-N 

Cl\1C+5 

KEY SOl'RCE LOGIC DEFINITIONS 

Lines to carry select signals from the bus controller, in response to a serdce 
request, to select the highest precedence requesting modules, 

Extender line to carry autoload signal from the BXD to the auxiliary chassis. 

Cable driver to send master reset from the B:\'U to BXR. 

Bus driver to place power status received from the BXR onto the main chassis 
IN FIB VS, 

Service request lines which are latched in the BXD until a requesting system 
module is selected or indicated b.1· sc>lect acknowledge ISACK-N). 

Positive pull up to +5v transmitted from the main INFIBUS, through the BXD 
to the BXR. 
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DATA LATCHES, BUS AND CABLE DRIVERS/RECEIVERS (BXD, LD Sheet 6) 

The sixteen data lines are bl-directional. Data latches are Interconnected between the cable drivers/receivers 

and bus drivers/receivers. A similar circuit arrangement ls contained on the BXR. The cable drivers are 

enabled, by SRMR-P, on the circuit card that ls transmitting, and the INFIBUS drivers are enabled by SWMR-P 

on the circuit card receiving the data. For example, the BXR latches and transmits the data in the master 

write and slave read modes, and the BXD receives the data in the slave write and master read modes, and its 

IN FI BUS drivers are enabled. The cable drivers of the receiving exterrler are disabled. 

CDBOO-N thru CDB15-N 

KEY SOURCE LOGIC DEFINITIONS 

Cable drivers/receivers in the bus extender used to transfer data between 
the BXD and BXR, the direction depending on the master/slave and read/ 
write modes. 
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ADDRESS LATCHES, BUS AND CABLE DRIVERS/HECEIVERS (BXD, LD Sheet 7) 

The sixteen address lines are bl-directional. The INFIBUS drivers in the master extender are disabled 

(ESLV-P negated) and the cable drivers are enabled (EMST-P asserted) to drive the address across the cable 

to the slave extender. The address is latched ln the slave extender and remains latched until strobe (CSTRR-N) 

is negated, 

Other INFIRUS terms transmitted by ESLV-P and EMST-P: 

CABOO-N thru CABHi-N 

IIC'YC'-N, HITE-N, KEYO-N (ALT.), DONE-N (Sheet 2) 

KEYO-N, KEYl-N, BYTE-N, STHB-N (Sheet :l) 

KEYl-N (ALT.) (Sheet 8) 

KEY SOURCE LOGIC DEFINITIONS 

Address cable dri vers/receivcrs used to transfer the address between the 
BXD and BXH, the direction depending on the master/slave and read/write 
modes, 
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CONTROL PANEL, POWER FAIL/RESTART, AND SLAVE RITE (BXD, LD Sheet 8) 

Cable drivers for control panel signals MINH-N, RE·PB-N, and EXAT-N are uni-directional, driven by the BXR 

and received by BXD. RUNN.:.N Is unl-cllrectlonal driven by the BXD and received by the BXR. These cable 

drivers are always enabled. Signal KEYl-N (alt.) Is bl-directional and transmitted with the address. See 

address description (B:lp), LD Sheet 7). 

Power fail/restart lines PRIN-N, PRAL-N, PFIN-N and LFIN-N are interconnected directly by the extender 

cable without drivers or receivers. 

'A 
Slave Rite signals CRIT-P and SRIT-1 are asserted: 

a. when an Interrupt Is detected causing Rite Simulate flip-flop RTS to set. 

b. at the end of a read half cycle when HCYC-N negates during Done time. 

c. when Rite Received signal RITR-N ls received from the BXR (master). 

The Interrupt select flip-flop, INT, monitors the select Interrupt lines and precedence pulse. Detecting an 

Interrupt sets flip-flop INT and, consequently, the Internal Rite Simulate flip-flop, RTS. As a result, signal 

CRIT-P enables the slave write signal (SWMR-P Sheet 3) to turn on the data bus driver/receivers for writing the 

address of the Interrupting device placed on the data bus during Interrupt. 

SRIT-N is asserted at the end of the read half-cycle to disable the data bus driver/receivers. This Is accom­

plished when latch U75 Is triggered with the data latches at DONE-N time and the slave half cycle(RHCY-N) 

negates. When RHCYC-N negates at the em of the read half cycle, SRIT-N (BXD, LO sheet 3) is asserted 

which disables slave read signal SRMR-P, disabling the data bus drivers/receivers. 

CMINH-N, CREPB-N 
CEXAT-N 

CRUNN-N 

CPRIN-N, CPRAL-N, 
CPFIN-N, CLFIN-N 

CRIT-P 

SRIT-N 

KEY SOURCE WGIC DEFINITIONS 

Bus drivers for Master Interrupt Inhibit, Reset Push Button, am External 
Attention, all originating In the system control panel and which are driven by 
the BXR am received by the BXD. These bus drivers are always enabled. 

Cable driver for RUNN-N signal generated by all processors to light the halt 
or idle Indicators on the system control panel. 

Power Fall/Restart am Line Frequency lines extended through the BXD and 
BXR with no drivers or receivers. 

Enables Slave Rite when RITR-N is received from the BXR, or simulated 
Slave Rite mode when a selected interrupt Is sensed. 

Disables Slave Read mode at the em of the read half cycle, or during Write 
mode. 
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C24 C25 C26 

NOTES: UNLESS OTHERWISE SPECIFIED 

C27 

I, 

2. 

3. 

4. 

.. .. 

ALL RESISTORS ARE IN OHMS, :U%, 1/4W. 

ALL NON-POLARIZED CAPACITORS ARE O. lµf, +80%, 
- 20%, 60V, 

ALL POLARIZED CAPACITORS ARE 33'.1f, •20%. lOV. 

INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATORS 
ARE ABBREVIATED, FOR COMPLETE PART NUMBER 
SEE PARTS LIST. (REFERENCE LIST ON DRAWING 
8001800200.) 

INTEGRATED CIRCUIT PACKAGE POWER PINS ARE: 
(8 PIN ICP) PIN 4 OV, PIN 8 +5V; (14 PIN ICP) PIN 7 OV, 
PIN 14 + 5V, EXCEPT H103, PIN 4 + 5V, PIN 11 OV; 
(16 PIN ICP) PIN 8 OV, PIN 16 +5V, EXCEPT BDR, 
PIN 7 ANDS OV, PIN 16 +5V; (24 PIN ICP) PIN 12 OV, 
PIN 24 t 5V. 

+5V CONNECTOR PINS ARE: Pl-Al61 A28, A29, A51, 
816, 828, 829, 851. 

OV CONNECTOR PINS ARE: Pl-Al, A2, Al5, A40, A54, 
A55, Bl, A2, 816, 840 1 854, 855; Jl-1, 2, 4, 6, 11, 14, 
39, 41, 46, 4'1, 49, 50; J2-1, 2, 4, 8, 11, 14, 19, 20, 26, 
2'1, 46, 47, 49, f;O, 

-15V CONNECTOR PINS ARE: Pl-A52, A53, B52, B53 • 

+ 15V CONNECTOR PINS ARE: Pl-A3, A4, B3, 84 • 
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READ/WRITE CONTROL AND DONE LOGIC (BXR, LD Sheet 2) 

With master flip-flop MASS-P (BXR, LD sheet 3) set, and HCYC-N asserted on the auxiliary INFIBUS, Half-Cycle 

signal CHCYD-N is driven across the cable,and Read/Modify/Write flip-flop is set during the read half-cycle. 

When DONE-N is received from the Slave Controller, HCYC-N is negated and defines the end of the read half 

cycle. After the modify portion of the cycle, the write half-cycle starts when R1TE-N, address, and new data 

are asserted by the the master controller. Address lines remain latched during the entire half-cycle mode in 

the slave bus extender until STRB-N is negated. During the write half-cycle, the master bus extender allows for 

an inherent 75-nanosecond skew. This skew occurs between the data enable cable driver lines, delay line, and 

associated gates RITC, RITB, and SRMR and the write cable driver CRITN-N, the same delity line, and RITD gates. 

DONE LOGIC 

In the master read mode, after master flip-flop MASS is set, MDEL-P (BXR LD sheet~) enables the DONE 

logic when the master extender receives CDONE-N from the slave extender and Done-Received flip-flop (DRD) 

is set. The received Done Is delayed 50 nanoseconds to allow for the data received to be stable at the receiver 

of the master controller before its receipt of DONE-N. Done-Received is cleared 120 nanoseconds after it has 

been set. OONE-N is reshaped to 50 ± 1 O nanoseconds before being asserted on the master chassis INFIBUS. 

In the write mode, gates CRIT and CRIB in the DONE logic are enabled and no delay in DONE-N occurs. 

However, DONE-N is reshaped, and the Done-Received flip-flop is cleared 60 nanoseconds after it has been set. 

In the slave bus extender, the Done-Heceiverl flip-flop (DHD) remains cleared by MASS-P, which ls negated. 

ADON-P 

Cf'LKA-P 

CDONE-N 

CHCYD-N 

CHCYH-N 

CKEYO-I\ 
(ALT) 

CHITE-J\ 

llEI\ fJ-P 

HJJCY-N 

HITR-N 

KEY SOVHCE LOGIC DEFINITIONS 

Activated with receipt of DONE-N to enable the Slave Read Done term (SRDM-N, BXR 
sheet :l) which clocks the data register. 

The 25-MHz clock from the main chassis. 

The cable driver receiver for the DONE pulse generated by the receiving system module. 
to signal the end of a read or write half cycle. 

The half-cycle cable driver. HCYC-N is used by the BXR with HEAD-P to detect the 
read portion of a read/modify/write cycle. 

The cable recei\•er of the hnlf-cvcle line recelvc•d by the RXR during a slave read 
C\'ck to become HCHY-N. 

l\lemor.\ Protect ke,v transmitted with the adcirc>ss. Sec address description, RXD 
LD sheet 7. 

The eahk BITE-!'\ line that transmits ancl recdvc>s the> writ<' morle control signal. 

Gent> rated when t<-rm HITE-~ is not assPrtc>d on th<' IN FIR I'S, 1·scd along with 
llCYC'-P to clc>fin!' the• mastPr r!'ad modt'. 

Heceil'ed Half-Cvcl<' from the BXD, usc>d in the BXR to disable the data bus rlri\'!'rs 
receivers at the> f'nd of a rf'ad half-c.vcle during slave r.c>arl mode', through RSSR-P. 

l\laster write> derived from IUTF.-1' and usc'd in thC' RXH to enabl!' SHDM-N which 
cloeks the• data registc>r, and SH~IH-1' which 1•nablt>s the data c>ahlc• hus dri\'C•rs 
rccciv<'rs. 

Sla\'P writ<' si;mal rN'Pi\erl from tlw W\"ll tn c•nah\p the· writ<' half c1·c>l!', F.nah!Ps 
data bus dri\'C'rs 'rerp[l·prs in th<' H:\ll (thrnugh !1SSR-l'l during the s]a\'P writP 
mooc. 
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SUE 1827 MB2002001385-1 

MASTER/SLAVE CONTROL, AND SELECT ACKNOWLEDGE LOGIC (BXR, LD Sheet 3) 

Assertion of STRB-N and the presence of SACK-Nat an INFIBUS enables the BXD or BXR on that INFIBUS to 

function in the master mode by setting Enable Master flip-flop ENM, latching SACK-N for 120 nanoseconds after 

STRB-N is sensed, and setting master flip-flop MASS. The master flip-flop functions to: 

a, Enable, through gate EMST, the cable drivers of address (ABOO-N - AB15-N), BYTE-N, HITE-N and 

HCYC-N, and to enable receipt of DONE via the cable, 

b, Disable, through gate ESLV, INF1BUS drivers of STHB-N, Address, BYTE-N, HITE-N and HCYC-N. 

c, Enable, through gate SWMH, the data received from the slave bus extender via the cable, which is 

latched if in Read mode, In Write mode, the data cable drivers are enabled by gate SAMH. 

ct. Enable Cable Strobe Driver CSTHD, through gate DMST, which, in turn, clears the Enable Master 

flip-flop (ENM), thus preparing to clear the master flip-flop when STRB-N ls negated and to set It 

again when STRB-N is asserted while SACK-N is present, When STRB-N is negated by a master 

controlier, the bus extender located in the same chassis (master) clears its master flip-flop, and 

disables all the address, data, byte, RITE and HCYC drivers mentioned in item b, STRB-N is 

delayed by a 50-nanosecond delay line in the slave bus extender plus gate delays in the master bus 

extender to ensure that addresses, data and commands are stable before detection of STRB-N at the 

receiver end of the slave controller, 

SELECT ACKNOWLEDGE 

Select Acknowledge, CSAK-N, is driven across the cable by the BXR when the auxiliary chassis has been 

selected by SELx-N. The BXR latches SACK-N if the previous strobe from the auxiliary chassis is negated, 

therefore, output HAKR-N of the 120-nanosecond one-shot is high. SACK-N remains latched internally in the 

BXR for 120 nanoseconds beyond assertion of STRB-N by the auxiliary chassis. SACK-N latch is kept asserted 

on the main chassis for at least 120 nanoseconds after being negated on the auxiliary chassis INFIBUS. Therefore 

SACK-N is not negated before STRB-N is detected at the main chassis INFIBUS. 

The BXD does not latch SACK-N when it originates in the auxiliary chassis. However, to prevent the Bus 

Control Unit (BCU) from selecting any service request originating in the auxiliary chassis until STRB-N is 

received there, SACK-N is latched in the BXD and on the main chassis INFIBUS for 120 nanoseconds beyond 

assertion of STHB-N by the main chassis. 

The 4-microsecond one-shot in the BXD functions to reset the SACK latch when a pseudo-SACK is generated by 

the BCU. 
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MB2002001385-1 SUE 1827 

MASTER/SLAVE CONTROL, AND SELECT ACKNOWLEDGE (BXR, LD Sheet 3) (continued) 

CBYTE-N, CKEYO-N, 
CKEYl-N 

CSACK-N 

CSTRR-N 

CSTRD-N 

EMST-P 

ENMS-P 

·ESLV-P 

MASS-P 

MDEL-P 

MSTR-P 

SENM-N 

SRDM-N 

SRMR-P 

STRR-P 

SWMR-P 

KEY SOURCE LOGIC DEFINITIONS 

Cable drivers/receivers of BYTE and KEY bits, the drivers of which are enabled 
by EMST-P to transmit these bits along with the address. See Address 
description (BXR LD sheet 7). 

Select acknowledge driver from the auxiliary INFIBUS to the BXD. 

Received strobe from the BXD which enables the slave mode in the BXR. 

Strobe cable driver, enabled by the master extender to transmit STRB-N to the 
slave extender. 

Enables the cable bus drivers to transmit address (Including KEY bits), RITE-N, 
BYTE-N, and HCYC-N. 

Triggers the Interrupt select flip-flop when Enable Master flip-flop ls set, 

Enables the INFIBUS drivers of ABOO-N - AB15-N, STRB-N, RITE-N, BYTE-N 
and HCYC-N In the BXR when a slave. Simultaneo~ly, ESLV-P in the BXD ls 
negated to disable these bus drivers. This signal is always negated in the master 
and asserted ln the slave. 

Set in the master extender and reset in the slave, the set output of this flip-flop 
enables the master read and write modes (through SWMR-P, SRMR-P), the cable 
drivers for Half-Cycle and Strobe, and the set input to the Read/Modify/Write 
flip-flop for the read half cycle. At the end of the write Half-cycle, enables the 
Done reshape logic which reshapes DONE-N received from the slave to be trans­
mitted on the INFIBUS of the master. 

Master Strobe delayed - asserted in the master extender to enable the Done logic 
at the end of the read half eyer· 

Master strobe asserted in the master extender to enable the master flip-flop and 
Read/Modify/Write flip-flop, MSTR-P Is negated in the slave extender. 

Triggers the Interrupt simulate flip-flop when Master Strobe, MSTR-P, Is 
generated. 

Clears the data register at leading edge of received strobe. Loads the data 
register in Master Write mode and at Done time in the slave read mode. 

SRMR-P Slave Head or Master Rite, used together with SWl\IR-P. In Master Rite, 
the master extender latches and transmits data to the slave extender. In Slave 
Read mode, the slave extender latches and transmits the data at the end of DONE-N 
Read mode, the slave extender latches and transmits the data at DONE-N time, 
SRMH-P enables the cable drivers and SWMH-P disables the INFIBUS drivers. 

Strobe r!!ceived from th(• R~1), Th(• trailing edge (strobe negated) clears Rite 
Simulated flip-flop HTS. 

Slave \\'rill' or lllaster Read, ust'd togetht>r with SRMH-P. S\\'1\IR enables data 
INFIBUS drivers and SRMR-P (negatP<l) disables data cable drivers. 
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MASTER READ/RITE, PRECEDENCE PULSE, DATA, AND QUIT (BXR, LD Sheet 4) 

Master Read signal SMRT-P is asserted to enable the master read mode if no interrupt select llne ls active. 

Master Rlte signal SMRA-P ls asserted when an interrupt ls detected, setting Rlte Simulate fllp-flop RTS, or 

when Rlte signal RITB-N ls asserted, and the BXR ls the master. 

The Interrupt Select fllp-flop, INT, monitors the select interrupt lines and precedence pulse. Detecting an 

interrupt sets fllp-flop INT which, in turn, sets the internal Rlte Simulate fllp-flop, RTS. As a result, signal 

SMRA-P enables the master write signal (SRMR-P sheet 3) to turn on the data bus drive.r/receivers for writing 

the address of the interrupting device placed on the data bus during interrupt. 

Data bits CPBLO-N and CPBHI-N are bi-directional and are driven along with data bits CDBOO-N through 

CDB15-N. The BXR receives the data in the Master Read or Slave Rite mode at which time signal SWMR-P 

enables the bus drivers, Thls cable drivers are disabled by SRMR-P. In Master Rlte or Slave Read mode the 

BXR latches tbe"data from the auxiliary INFIBUS and transmits it to the BXD. The BXD bus drivers are 

enabled and its cable drivers are disabled at that tlme. 

The Quit logic consists of a cable driver, CQUTD-N, enabled or disabled cable receive signal QUTD-N, The 

Quit driver ls normally enabled to drive QUIT-N from the auxlllary chassis INFIBUS. A Quit signal received 

from the BXD, disables the Qult Driver. 

CPCDA-N, PCDB-P 

CPBLO-N, CPBHI-N 

CQUTD-N 

SMRT-P, SMRA-P 

KEY SOURCE LOGIC DEFINITIONS 

Precedence chain receiver/driver which places the precedence pulse on the 
auxiliary chassis. CPCDA-N is delayed 50 nanoseconds and reshaped to 
50 ± 10 nanoseconds by the BXR before transmission onto the auxlllary chassis 
as PCDB-P. 

Data bits transferred along with CDBOO-N through CDB15-J to carry parity 
status for right and left bytes, respectively, 

The Quit driver ls disabled if the source of Quit ls from the main chassis through 
CQUTR-N (LD sheet 5), If fhe source is from the auxlllary INFIBUS, the driver 
ls enabled, 

SMRT-P asserted, enables the Master Read mode if no interrupt select line ls 
active. SMRA-P enables the Master Write mode during an interrupt and during 
a Write cycle. 
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EXTERNAL CHASSIS INFIBUS 
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SERVICE REQUEST AND SELECT LINES (BXR, LD Sheet 5) 

Bus extender lines CSRLD-N, and CSRLl-N through CSRL4-N are driven by the BXR and received by the BXD 

where thay are latched. The latches are enabled in the BXD until Select Acknowledge (SACK-N) ls asserted, or 

the system Is reset (CMRES-N). 

EXTENDER LINES FROM BXR to BXD 

The extender lines shown on BXR, LD sheet 5, other than the service request lines described above, are received 

by the BXD and driven by the BXR. Their bus drivers/receivers are always enabled. 

CSELD-N, 
CSELl-N thru CSEL4-N 

CATLD-N 

CMRES-N 

CSRLC-N 
CHOLD-N 

CSRLD-N, 
CSRLl-N thru CSRL4-N 

CQPTR-N, QPTD-N 

KEY SOURCE LOGIC DEFINITIONS 

Linea to carry select signals from the bus controller, In response to a service 
request, to select the highest precedence requesting modules. Received in the 
BXD and driven by the BXR. 

Extender line to receive the autoload signal ln the BXR and drive It onto the 
auxillary INFIBUS. 

Bus driver to receive master reset from the BXD and drive Lt onto the 
auxlllary INFIBUS. 

Bus drivers for the Service Request Computer and Hold signals, respectively, 
received in the BXR from the BXD and driven onto the auxlllary INFIBUS. 
These drivers are always enabled. 

Service request lines driven by the BXR and received by the BXD. They are 
latched in the BXD until a requesting system module is selected as Indicated 
by Select Acknowledge. 

The QUIT receiver and bus driver. 
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DATA LATCHES, BUS AND CABLE DRIVERS/RECEIVEHS (BXR, LD Sheet 6) 

The sixteen data lines are bi-directional. Data latches are interconnected between the cable drivers/receivers 

and bus drivers/receivers. A similar circuit arrangement is contained on the BXD. The cable drivers are 

enabled, by SHMH-P, on the circuit card that is transmitting, and the INFIBUS drivers are enabled by SWMH-P 

on the circuit card receiving the data. For example, the BXH latches and transmits the data in the master 

write and slave read modes, and the BXD receives the data in the slave write and master read modes, and its 

INFIBUS driv<:'rs are enabled. The cable drivers of the receiving extender are disabled, 

CDBOO-N thru CDBJ»-N 

KEY SOURCE LOGIC DEFINITIONS 

Cable drivers/receivers in the bus extender used to transfer data between 
the BXD and BXH, the direction depending on the master/slave and read/ 
write modes. 
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J2-34 
CDB03-N 
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ADDHESS LATCHES, BUS AND CABLE DRIVERS/REC Ef\ FRS (BXR, LD Sheet 71 

The sixteen address lines are bi-ditrection,'3J, The TN fl i'., 

(ESLV-P negated) and the cable drivers are enabled (EM:S 1 ·I' a.oserted1 tu dri." the addre:o.s acrr.s·, n,. 

to the slave extender. The address is latched in the slave extender and remains latched until strobe (C:S'J'l!ll- Ni 

is negated, 

Other INFIBlJS terms transmitted by ESLV-P and EMST-P: 

«A J\n'l-N thru CABl5-N 

HCYC-N, nITE-N, KEYO-N (ALT.), UONE·N (Sheet 2) 

KEYO-N, KEYl-N, BYTE-N, STRB-N (Sheet :l) 

KEYl-N (ALT.) (Sheet 8) 

KEY SOURCE LOGIC DEFINITIONS 

Address cable drivers/receivers us1«1 [,. transfer the address be1w, "" th« 
BXD and BXH, the direction depending on thP mastpr/slavp and n·ad 1writ<' 
modes. 

Oct 74 
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EXTERNAL C'HASSIS 
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MB2002001385-1 
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CONTROL PANEL, POWER FAIL/RESTART AND STATUS, AND SLAVE READ/RITE (BXR, LD Sheet 8) 

Cable drivers for control panel signals MINH-N, REPB-N, and EXAT-N are uni-directional, driven by the BXR 

and received by BXD. RUNN-N is uni-directional driven by the BXD and received by the BXR. These cable 

drivers are always enabled. Signal KEYl-N (alt.) is bi-directional and transmitted with the address. See 

address description (BXR, LD sheet 7), 

Power fail/restart lines PRIN-N, PRAL-N, PFIN-N and LFIN-N are inte,rconnected directly by the extender 

cable without drivers or receivers. Power status is ~cnt frmn t.hl· auxiliary chassis to the bus controller 

through C'PWST-N. Normally this signal is negated when power is present, and asserted about 2. 2 to 3 milli­

seconds before loss of regulation due to power failure. 

Signals SRED-P and HSSR-P enable the slave read and write modes, respectively. SRED-P enables the data 

register clock and cable driver enabling signal during slave read mode. At end of the read half cycle, SRED-P 

negates to disable the data cable drivers. RSSR-P enables the data bus drivers (through SWMR-P) to drive the 

data onto the auxiliary INFIBUS during the slave write mode. 

CMTNH-N, CREPB-N 
C'EXAT-N 

CRUNN-N 

C'PRJN-N, Cl'RAL-N, 
C'PFIN-N, CLFIN-N 

CPWST-N 

RSSH-P 

SHED- P 

KEY SOURCE LOGIC' DEFINITIONS 

Bus drivers for Master Interrupt Inhibit, Reset Push Button, and External 
Attention, all originating in the system control panel and which are driven bv 
the BXR and received by the BXD. These bus drivers are always enabled. 

Cable drlver for RUNN-N signal generated by all processors to light the halt 
and idle indicators on the system control panel. 

Positive :.-volts transmitted through the extende.r cable from the main chassls. 

Power Fa ii/Restart and Line Frequency lines extended through the BXD and 
BXR with no drivers or receivers. 

Power status cable line from the auxiliary chassis used to transmit the power 
status indication to the bus controller. 

Enables the data bus driver/receivers through SWMR-P during the slave write 
mode and at the end of the Read portion of the Head/Modify/Write cycle. 

Enables data cable drivers through SRMH-P and data register clock SRDM-N 
during sla\·c read mode. 

Oct 74 
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S QTY 
~REQO 

1 000 

2 ()()1 

3 001 

00 

00 

00 

00 4 F 030 

00 

00 

00 

00 

00 

01 

01 

pt 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

5 002 

6 002 

7 001 

8 001 

9 003 

0 OCit 

1 036 

2 002 

3 005 

,, 005 

5 000 

6 B 077 

11e 007 

E 001 

9 F 002 

0 F 005 

1 F 001 

2 F 001 

3 F OCJ1 

F 001 

SERIAL NO. 

START END 

0001 

0001 

OCJ01 

0001 

0001 

0001 

()()()1 

0001 

0001 

0001 

0001 

()()() 1 

0001 

no111 

CXJ01 

0001 

I 
0001 

OCXJ 1 

()()() 1 

0001 

0001 

OCXJ 1 

(J(JCJ1 

CODE ] SPECIFICATION I 
PART NUMBER IDENT DESCRIPTION VENDOR 

20010022 75-1 BXD·CKT CARD ASSY 

1001005193-1 PRINTED ~G BO, BXD 

8()()13UlllJll6·1 CAPACITOR 

8001300101-1 CAPACITOR 

I001300311- 2 CAPACITOR 

1Kl013002Cl2-59 CAPACITOR 

8001300202-157 CAPACITOR 

8P01300r'71'· 1 CAPACITOR 

RL07S680G RESISTOR MIL·R-22684/1 

RL07S101G RESISTOR MIL·R-22684/1 

RLCJ7S151G RESISTOR MIL·R-22684/1 

RL07S391G RESISTOR MIL·R-22684/1 

RLCJ7S102G RESISTOR MIL·R-22684/1 

RL07S562G RESISTOR MIL·R-22684/1 

TY PE RG1 /4• 1CJO 11502 RESISTOR YRC, INC 

TYPE RGl/4·120 11502 RESISTOR IRC, INC 

RL07S183' RESISTOR MJL·R-22684/1 

8001800042-1 ICP 

8001800044-1 I CP 

8001800048- ~ ICP 

8001800052-1 I CP 

8001 800054-1 I CP 

800180CJCJ69- 1 I CP 

SUE 1828 Bus Extender Driver, Parts List 
PL2001002275-1, Rev. A, Sheet 2 

MB2002001385-1 

.. 1 MATL/NOTE(S) FIND 
REF DESIGNATION(S) NO. 

USED ON St.£ 1828 1 

2 

C37 .1 IS 3 

C~2,3,5, 7,C9 j4 
T U C27, C29, 30, 
32,33,34,3S 
.25 JS 
C6,31 .8 IS 5 

C8,36 .25 IS '6 
C4 .25 IS 7 

C21 .25 IS 8 

R12,31,48 .5 IS 19 

R13 .5 IS 10 

R15,16,20,21,R32 
THRU R36, R38, 50, 

11 

51,53,54,55,56, 
68, 69, 91, R 108 
Tl-RU R113,R127, 
128, 129, 131, 133, 
R141 THRU R146 
.5 IS 

R 11 , 149 , 5 IS 12 

~14.~8,19,37,126 13 

R43, 44, 72, 75, 106 14 
.5 IS 

15 

R1,3,R6 THRU 16 
R10,R17,R22 THRU 
R26,R30,R39 THRU 
R42, R45,46, 4 7, 
49,52,57,58,R60 
Tl-RU R67,R70, 71, 
73, 74,R76 THRU 
Rl5, RN, 9ClRRN 
nau 1t101, 111 
Tt4U lnl,R1Jll 
nau 111.1110,111.1111 
.1· IS 
RG1/4•100 OHM~ 
5 PCT Ill . . 
R2,4,5,27,28,29, 17 
59 • 5 IS 
RG 1 /4• 1 20 OHMS 
5 PCT 

R148 .5 IS 18 

llllt, 21 ( 74HOO) 19 

~,Jl~ltlt,U,U 20 
( 74HCJ4 

IA7 (74H20) 21 

IAJ ( 74H40) 22 

U11t (74H51) j23 
UJI ( 74H103) 24 
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S QTY 
~ REQD 

02 

02 

02 

02 

5 

6 F 

7 F 

8 F 

029 

001 

nor. 

011 

02 

03 

03 

03 

03 

9 F 001 

CJ F 001 

1 F 

2 

3 

03 

03 

03 

03 

03 

4 

04 

04 

04 

()4 

5 

6 

7 r 

8 ~ 

0 

1 

2 

3 

()() 1 

002 

OOI 

001 

002 

('{ll 

()()1 

003 

001 

A/R 

REF 

0''2 

002 

SERIAL NO. 
START END 

0001 

0001 

rlll01 

tJl)01 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

()()() 1 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

l 

- --

I PART NUMBER CODE DESCRIPTION SPECIFICATION I J MATL/NOTE(S) 
IDENT VENDOR REF DESIGNATION(S) 

80018()()123·1 ICP 

8001803121-1 I CP 

8001 8031 98-1 ICP 

8CJCJ1803200· 1 ICP 

8()()1803202·1 I Cl' 

8Cl018CJ3203· 1 I CP 

8001803220· 1 I CP 

9223-SS-115·7 06540 SPACER AMAT OM 

SN75452P 01295 ICP TEXl\S INSTR INC 

llCJ018CJ3155· 1 ICP 

N8203N 18324 ICP SIGNET I CS 

llOCJ1 l!CJOCJlt6• 1 ICP 

800160000 7· 1 DELAY LINE, TAPPED 

80()1600008· 1 DELAY LINE, FIXED 

1 001CJOS!l 1 2·1 RETAINER, I/0 CONN 

SN60/SN63 SOLDER OO·S-571 

LD20010022 75· 1 LOG! C DIAGRAM 

MS51957·16 ~6906 SCREW, MA~INE 

9002100000•1 NUT, LOCK WASHER 

SUE 1828 Bus Extender Driver, Parts List 
PL2001002275-l, Rev. A, Sheet 3 

111,1,1, 11, 11;11, 
z 1, II, II, 21. 1, 
Jl,Jl.Jl,lt1,ltl, 
ltl,ltl, 11, 12, 17, 
Sl,11,11,fl~1, n, 11. 79 e > 

UH (_74H74) 

Wit, 11,ltl, llt,11, 
7lt ( 74SCiO) 

WJ, 7j tJ, 17, 2J, 
27, J 'J7, 11,11, 
77 ( 74SCJ4) 

UJJ (74S10) 

.. (74S11) 

"'- (74S140) 

112. UAll, UBll, 
llM7,WU 

.... (71J123) 

Wltl, 71 

1115 ( 7111110) 

DL2 

DL1, 3,1.i 

4·40 x 7/16 LG 

4·40 

FIND 
NO. 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 
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.lO 

20 

20 

20 

( 

1 

2 

3 

4 20 

?.CJ 5 

20 6 

20 17 

20 1a 

20 19 

21 

21 

21 

(] 

1 

~ 

S QTY SERIAL NO. 
~ REQD START END 

REF 0001 

A/R 0001 

REF 0001 

REF O()(J1 

!)~, 0001 

REF 0001 

REF 0001 

REF 0001 

REF ()0() 1 

REF [)()01 

A/R 0001 

000 

000 

MB2002001385-1 

PART NUMBER CODE DESCRIPTION 1 SPECIFICATION I 1 MATL/NOTEIS) 
IDENT VENDOR REF DESIGNATION(S) 

SPE C/rM./ STD NOTES: 

LECPt049-17 MARKING (IDENTIFY). 

AREA TO BE FREE Of SOLDER. 

COMPONENTS NOT CALLED OUT BY THEIR FIND NO. ON FACE 
Of DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

COMPPNE NT HEIGHT • 395 MAX • 

PROTRUSION SIDE 2 .075 MAX. LEADS TO BE VISIBLE 
THRU SOLDER. 

TOTAL WARP AND TWIST SHALL NOT EXCEED .010 INCH/INCH 
IN GENERAL AREA AND • ClCl5 I NCH/I NCH IN C:ONNE CTOR AREA. 

SQUARE PAD DENOTES CATHODE END (STRIPE) Of DIODE, OR 
POSITIVE (+) END Of CAPACITOR. 

RECTANGl1.AR PAO AND DOT OR SLOTTED END OF ICP DENOTES 
PIN 1. 

MAXIM~ COMPONENT CONFIGLRATION DEPICTED ON FACE OF 
DRAWING.FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST. 

LECP1075 HARDWARE. 

SUE 1828 Bus Extender Driver, Parts List 
PL2001002275-1, Rev. A, Sheet 4 

FIND 
NO. 

2CXl 

201 

202 

203 

204 

205 

206 

207 

208 

209 

2 Hl 

211 

212 
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001 

002 

003 

()04 

005 

006 

007 

008 

009 

()1( ) 

011 

012 

01.3 

014 

016 

01 7 

018 

()19 

) Cl2C 

021 

022 

023 

024 

Cl$ 
'! 
' 

S QTY 
~REQD 

000 

ClCll 

003 

021t 

()(Jl 

001 

CXJ1 

004 

()()1 

037 

001 

001 

005 

005 

000 

000 

()()0 

B 089 

B 007 

000 

003 

003 

001 

001 

001 

SERIAL NO. 

START END 

0001 

OCXJ1 

0001 

om 1 

0001 

CJ001 

()001 

0001 

0001 

0001 

0001 

0001 

()()01 

()CXJ 1 

0001 

0001 

0001 

0()01 

0001 

()0()1 

0001 

CODE l SPECIFICATION I 
PART NUMBER IDENT DESCRIPTION VENDOR 

2001002276·1 BXR· CKT CARD ASSY 

1001005203· 1 PRINTED Wl.G BO, BXR 

8Cl013CJCJ311 ·2 CAPACITOR 

8001300101 ·1 CAPACITOR 

8001300202-67 CAPACITOR 

IS0013CJ0202•59 CAPACITOR 

8001300006· 1 CAPACITOR 

RL07S680G RESISTOR MIL·R-22684/1 

RUJ7S101G RESISTOR MIL·R-22684/1 

RL07S151G RESISTOR MIL·R-22684/1 

RL07S391G RESISTOR MIL·R-22684/1 

RUJ7S681G RESISTOR MIL·R-22684/1 

RL07S1Cl2G RESISTOR MIL·R· 22684/1 

RL07S562G RESISTOR MIL·R-22684/1 

TTPE RG1 /I+ 11502 RESISTOR !RC, INC 

TYPE RG1/4 I 11502 RESISTOR !RC, INC 

80018CJ(J(J4i-1 ICP 

800 1 8()()044-1 !CP 

8001 8CJ004 7- 1 ICP 

80() 1 8()()()4 8· 1 ICP 

8()() 1800052· 1 ICP 

SUE 1829 Bus Extender Receiver, Parts List 
PL2001002276-l, Rev. A, Sheet 2 

MB2002001385-1 

I MATL/NOTE(S) ~ 
REF DESIGNATION(Sl NO. 

SLE 1829 1 

2 

CS, 16,29 .8 IS 3 

C1,2,3,4,C6 THRUj4 
.Cl 1, C13, 14, 15, 
C18 THRU C28 
• 25 IS 
Cl 2 • 25 JS 5 

C17 .25 JS 6 

C30 • 1 IS 7 

Rl0,29, 104, 105 8 
.5 IS 

R48 .5 IS 9 

R14, 15,R30 THRU 10 
R3 7, R49 THRU 
R56, Rl 10, R123 
THRU R132,R143 
THRU R149,R151 
.5 IS 
R85 • 5 IS 11 

R7 .5 IS 12 

R13, 16, 17, 19,64 13 
.5 IS 

R66,R68 THRU R71 14 
.5 IS 

15 

16 

17 

R1,6,11, 12, 18, 18 
R20 THRU R28, 
R38 THRU RI+ 7, 
R57,58,R60 THRU 
R63, R65, 67, R72 
THRU R76,R78 
THRU R84. R86 

THRU R 1CJ3, R 1CJ6 
THRU R109,R111 
THRU R122,R133 
THRU R11+2,R150 

Ill . . 
.5 IS 
RG 1 /4 100 OHMS 
5 PCT. 

R2,lt,5,8,9, 19 
59, 77 .5 IS 
RG1 /4 120 OHMS 
5 PCT. 

20 

U7, 18,1+9 ( 71+HOO) ~1 

,U3,8,47 (74H04/ 22 

U39 (74H11) 23 

U9 ( 74H20) ~4 
U57 (74H4CJ) j2s 

_. 
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MB2002001385-l SUE 1827 

S QTY SERIAL NO. 
~REQO START END 

001 JC)(J1 

001 )()()1 

028 !001 

000 

001 0001 

001 0001 

006 0001 

011 ooo. 

001 0001 

001 0001 

001 0001 

003 0001 

000 

002 0001 

002 !ll001 

001 0001 

004 0001 

001 0001 

001 0001 

001 0001 

0()2 0001 

002 ()001 

000 

000 

A/R 0001 

000 

000 

REF 0001 

l 

-

PART NUMBER CODE 1 SPECIFICATION I 1 MAn,tNOTE(Sl 
IOENT DESCRIPTION VENDOR REF DESIGNATION(Sl 

8001800054·1 ICP U15 ( 74H51) 

8001 8()()069· 1 ICP U38 ( 74H103) 

80018Cl0123·1 I CP U1,2, 10, 11, 12, 
19,20,21,22,29, 
30,31,32,40,41, 
42, 50, 51, 52, 6Cl, 
61,62,69,70,71, 
72,79,8Cl (BDR) 

8001 8()3121 -1 ICP U59 (74H74N) 

8Cl018Cl3155-1 ICP U37 ( 74123N) 

8()() 1 8()3198• 1 I CP U6, 17,36, 44, 58, 
67 ( 74SOON) 

8Cl018CJ3200-1 ICP U13, 14,23,24,33, 
34,43,48,53,63, 
73 (74S04N) 

80018Cl3202• 1 ICP U26 ( 74S10N) 

80018Cl32Cl3-1 ICP U68 (74S11N) 

80018Cl320 7-1 ICP U75 ( 74S40N) 

SN75452P 01295 ICP TEXAS INSTR INC ~.5,16 

N8203N 18324 I CP SIGNETICS U54, 74 

9223-SS-115-7 )6540 SPACER AMAT OM 

8()() 1 60000 7- 1 DELAY LINE, TAPPED DU 

8001600008-1 DELAY LINE, FIXED DL1,2,4,5 

1001005412-1 ~ETAINER, 1/0 CONN 

800120()015-1 TRANSISTOR 01 (T05) 

100 5000CJl41-1 PAD, TRANSi STOR T05 

MS51957·16 969Cl6 SCREW, MACHINE 4-40 X 7/16 LG 

9002100000-1 NUT, LOCK WASHER 4-40 

SN60/SN63 SOLDER OO-S-571 

LD2001002276r1 LOGIC DIAGRAM 

SUE 1829 Bus Extender Receiver, Parts List 
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) 2CX 

201 

202 

203 

2014 

205 

206 

207 

208 

209 

21C ) 

211 

S QTY 
~ REQD 

REF 

A/R 

000 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

REF 

A/R 

SERIAL NO. 
START END 

0001 

OCXJ 1 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

()()() 1 

MB2002001385-1 

PART NUMBER CODE DESCRIPTION I SPECIFICATION / l MATL/NOTEtSl 
IDENT VENDOR REF DESIGNATION(S) 

SPE C/CM;/STD NOTES1 

LECP10149•17 MARKING (IDENTIFY). 

AREA TO BE FREE OF SOLDER. 

COMPONENTS NOT CALLED OUT BY THEIR FIND NO. ON FACE 
OF DRAWING ARE IDENTIFIED BY THEIR REF DESIGNATIONS. 

COMPONENT HEIGHT .395 MAX. 

PROTRUSION SIDE 2, .075 MAX., 
THRU SOLDER. 

LEADS TO BE VISIBLE 

TOTAL WARP AND TWIST SHALL NOT EXCEED .010 INCH/INCH 
IN GENERAL AREA AND .ems INCH/INCH IN CONNECTCR AREA. 

SQUARE PAD DENOTES CATHODE END (STRIPE) OF DIODE, OR 
POSITIVE (+) END OF CAPACITOR, OR PIN 1 OF XFR. 

RECTANGULAR PAD AND DOT OR SLOTTED END OF I CP DENOTES 
PIN 1. 

MAXIMlJol COMPONENT CONFIGLRATION DEPICTED ON FACE OF 
DRAWING. FOR ~CTUAL USAGE SEE APPLICABLE PARTS LIST. 

LE CP1CJ75 HAR DWARF 

SUE 1829 Bus Extender Receiver, Parts List 
PL2001002276-1, Rev. A, Sheet 4 
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101 

:m2 

()03 

001 

002 

()03 

S QTY 

~ REQD 

()0() 

002 

[)(13 

: 

" ~ .. 

S QTY 

~ REQD 

0(10 

r1r12 

[1[)6 

SERIAL NO. 

START END 

0001 

0001 

0()()1 

SERIAL NO. 

START END 

0[)()1 

0[)(11 

[)0[)1 

MB2002001385-1 

CODE 

J 
SPECIFICATION/ 1 MATL/NOTE(S) 

PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION($) 

2()(17()0132(1-1 CABLE ASSY 

3415-()()01 7503 7 PRINTED CKT CONN 3M CO 

3476/50 75037 CARLE, FLAT RIBBON 3M CO 

SUE 7730-1, -2, -3 Cable Assembly, Parts List 
PL2002001320, Rev. A, Sheet 2 

CODE l SPECIFICATION I l PART NUMBER IDENT DESCRIPTION VENDOR 

2002()01320-2 CABLE ASSY 

SUE 773()-1 

5() CONTACT 25POS 
DUAL READOUT 

281\WG 5[1 COND 
SHIELDED,2 DRAIN 
APPROX FT REQD 

MATL/NOTE(S) 
REF DESIGNATION($) 

SUE 7730-2 

1 

2. 

3 

1 

341 5-0()[11 75037 PRINTED CKT CONN 3M CO 50 CONTACT 25POS 2 
DUAL RtAOOUT 

34 76/50 75037 CABLE, F'LAT RIBBON 3M CO 28AWG 5() COND 
SH!ELDED,2 DRAIN 
APPROX FT REQD 

SUE 7730-1, -2, -3 Cable Assembly, Parts List 
PL2002001320, Rev. A, Sheet 3 

3 

FIND 
NO. 

FIND 
NO. 

B . . 



001 

002 

003 

MB2002001385-l SUE 1827 

s QTY SERIAL NO. 
~jREQD START END 

000 0001 

002 0001 

010 0001 

CODE I SPECIFICATION I l MATL/NOTEIS) 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

2002001320· 3 CABLE ASSY SUE 7730·3 1 

3415-00bl 75037 PRINTED CKT CONN 3M CO 50 CONTACT 25POS 2 
DUAL READOUT 

JJf 76/50 75037 CABLE, FLAT RIBBON 3fllll co 2BAWG 50 COND 
SHIELDED,2 DRAIN 
APPROX FT REOD 

SUE 7730-1, -2, -3 Cable Assembly, Parts List 
PL2002001320, Rev. A, Sheet 4 
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NO. 
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BXD Bus Extender Lockheed 

1. This modification cleans up the CLKA signal on the Infibus. 

Both the CMB and BXD must be modified or the BCU will be 

overloaded. 

2. Remove Rl47 (100 Q) from the bottom edge at the Infibus end 

of the BXD on the component side of the board. 

3. Stamp ECN 140 in the upper left hand corner without overstamping 

existing stamps. 

COMPONENT 

SIDE 

DODOO DD 
BOTTOM 

(REMOVE) 

INFIBUS END 

11 ) 
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1. 

2. 

3. 

BXR ASSEMBLY 

Good for revision levels: ALL 

Parts required: 

BBN# PART QTY 

2 WW pins 14 
130 Plastic Tag 1 
162 74S02 1 
181 Nylon Screw 1 

Instructions: 

a. Attach tag with board type and serial number to lower 
left-hand corner. 

b. Install 74S02 and 14 wirewrap pins in U78. 

c. Cut IC lead at U49:1 close to the board and lift the 
lead. 

d. Connect the following, wirewrapping except as noted: 
(Route wires under components) 

u 7 s : 1+u49 : 1 
U78:2+U78:3 
U78:3+U78:4 
U78:5+U49:9 
U78:6+U47:10 
U78:7+U79:8 

(wrap and solder to lifted lead at U49:1) 

(solder through hole at U49:9) 
(solder through hole at U47:10) 
(solder through hole at U79:8) 
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SUE 1827 

RSI 
100 0 p 
l/2W 2 14 N Bl Ka:YO-N 

Rl7 
02 

11 
100 0 p 
1/2W 

N 
Bl 

I II 
Kl:Yl•N 

RT4 
DI 

II 
100 

BDR p 
1/2W 03 

BYTE•Nf-Pl·Bl N 83 
tMO 

RH 
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l/2W 0 p 

11'118-N Pl· ll1 N •• 4 I 

• 
8TROBED4 

ESLV·P II 

I 

11 
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p o, 
14 
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DI 

II p 0 
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10 

Bz 

DI 

83 
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N 
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J2·09 CSTllR·N P:_..., ____ __, 3 
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.-------1"-- M~EL-P 
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p; .. -f"-t=-->-i,-+-- 4, I 
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L----~~--------+-~l------<._ _____ __,1--------------+-----"';TR·P 

CSTRR·N------+-+--1-<ll 
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SUE 1829 Bus Extender Receiver BXR, Logic Diagram 
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Report No. 3004 Bolt Beranek and Newman Inc. 

CBT LOGIC DESCRIPTION 

The Checksum/Block Transfer Card (CBT) is a single card 
module whose operation is described in the CBT functional 
specification. Interfacing to a DMA, it allows transference of 
data from a source (transmit) to a destination (receive) buffer, 
calculation of a 16-bit cyclic checksum, or both simultaneously. 
In this detailed description of the implemented logic, signals 
signed "+" are true when at a TTL high level, and signals signed 
"-" are true when at a TTL low level, with a few isolated 
exceptions. 

Source and Destination Control (CBT20) 

For a checksum operation CHCKF will be true, and for a 
transfer operation XFERF will be true. If either of these is 
true, CKFER will be true. When performing a transfer, the 
destination end pointer must be written prior to writing the 
source end pointer, which starts the operation. When the 
destination pointer is written, the DMA raises STRTR (100-150 ns) 
which direct-sets WDEND, guaranteeing that DSTBD will be false. 
When a transfer is not desired, XFERF being false also insures 
that DSTBD is false. However, in the event that CKFER is false, 
indicating neither check nor transfer operations scheduled, GONOP 
will be true, and when the source end pointer is written to the 
DMA to start the operation, STRTT (100-150 ns) will cause the 
assertion of STNOP, setting NOPFF and INTFF to give the NOOP 
status bit and cause an interrupt request. WDEND is direct 
cleared the next time INTFF comes true. NOPFF is cleared by the 
next STBSY. 

When CKFER is true and DSTBD is false, STRTT will cause 
STBSY, direct setting BUSYF, and RDYFT, and direct clearing 
NOPFF. STRTT alone will also direct clear LSTGO, EOBFF, STOPC, 
COUNT and the 4-bit counter whose output is DONET. Since BUSYF 
and RDYFT are true, REDYT is raised to the DMA and a source data 
word will be requested. 

When the DMA responds with NOWTX (40-60 ns) to present the 
data to the device, RDYFT is direct cleared. If CHCKF is true, 
SWIPF (source word in progress) will be direct set. If XFERF is 
true, the leading edge of NOWTX will set DWIPF, raising REDYR to 
the DMA for a destination data request. When the DMA raises 
NOWRX (1 microsecond) to strobe the transferred data, DWIPF 
(destination word in progress) is direct cleared. 
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Checksum calculation is controlled by a 4-bit shift counter. 
When STSWI goes false after setting SWIPF, STOPS will be set. 
Following this, the first negation of CLOCK (80 ns period, 
derived from the INFIBUS clock) sets STOPC, after which the next 
negation of CLOCK sets COUNT, which enables the 74161 counter. 
The next 15 negations -0f CLOCK (rise -0f CLOCK-) increment the 
counter as the check register is being shifted. The 15th 
negation will produce a count of 1111, asserting DONET, which 
direct clears STOPS and STOPC. The next negation increments the 
counter to 0000 and clears COUNT, for a total of 16 clocks during 
the time that COUNT is true. The negation of COUNT clears SWIPF 
since LSTCK is false, to indicate completion of calculation for 
the current source data word. 

When SWIPF goes false if CHCKF is true, and when DWIPF goes 
false if XFERF is true, or when the appropriate one of these goes 
false when only one operation is in progress, NXDWD comes true, 
setting RDYFT on its leading edge as long as EOBTX is false. 
This causes the next source data word request and the above 
procedure is repeated for subsequent words. 

There are three different end conditions source end of 
buffer, source end of buffer with last checksum, and destination 
end of buffer. The last condition is an error case. 

For a simple source end of buffer, the DMA will raise EOBTX 
while REDYT is true for the last word of the buffer. When either 
or both the checksum shifting and destination data request have 
completed, the leading edge of NXTWD will not set RDYFT, since 
EOBTX will be true; instead, the leading edge negation of BUSYF 
holds several of the control flops direct cleared and the 
trailing edge of BUSYF edge sets INTFF. This raises DOINT to the 
DMA to request a source interrupt. When the DMA responds with 
INTDN (40-60 ms), this signal direct clears INTFF and the 
operation is complete. 

Due to the implementation of the checksum hardware, to end 
up with the actual checksum in the checksum register read by the 
program requires 16 extra shifts after the last buffer for a 
given calculation. Setting bit 15 of the source end pointer sets 
LASTF to indicate the last packet. In this case, when the DMA 
raises EOBTX during the last source word access, CHCKF will be 
true for the check operation and COUNT will be false since a word 
calculation is not presently in progress, so NOWTX direct sets 
LSTCK. When the last source word has been subjected to its 16 
shifts, COUNT again goes false, SWIPF will remain set and LSTGO 
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will be set since LSTCK is true, but LSTCK itself will be cleared 
since it had been true -- all of this on the negation of COUNT. 
At the same time, the assertion of LSTGO direct sets STOPS and 
STOPC on the next assertion of CLOCK, since COUNT is false, 
allowing the 16 extra shifts. When COUNT next goes false, SWIPF 
and LSTGO will be cleared, since LSTCK is false. The negation of 
SWIPF will cause the assertion of NXTWD and, as before, its 
leading edge will clear BUSYF. 

Finally, if the receive buffer will overflow with transfer 
of the next source data word to the destination buffer, the DMA 
will raise EOBRX during the request for the last available word 
in the destination buffer. When NXTWD next comes true, if EOBTX 
is not true, another transfer would overfill the destination 
buffer. Therefore, for XFERF true, EOBRX true, and EOBTX true, 
STEOB is asserted, and the assertion of NXTWD sets EOBFF to 
indicate end of destination buffer status. Since STEOB is true, 
making UNBSY true, the leading edge of NXTWD clears BUSYF, 
causing an interrupt request as above. 

In the event of a data access quit, the appropriate data 
access request flop is direct cleared and BUSYF is direct cleared 
by QUITX, the OR of the two quit signals from the DMA. For a 
source quit, the DMA request will assert QUITT (80-100 ns), whose 
leading edge will set QUINT, since BUSYF is still true causing an 
interrupt request. In the event of a quit during an interrupt 
request, QUITT direct clears INTFF and, since BUSYF is now false, 
will guarantee that QUINT is cleared on its leading edge. 

Data Registers (CBT21) 

There are four data registers the available checksum 
feedback register (74S195s), the readable checksum result 
register (74164s), the source data register (74166s), and the 
destination data register (74174s). 

Initialization of the feedback register is done either by 
loading an initial value or by clearing. When a check operation 
is not in progress, SWIPF will be false and writing to DMA 
register 111 will cause the DMA to assert DDPWR (100-150 ns), on 
whose leading edge the desired initial data is clocked into the 
74S195 shift registers. Initially clearing the register is done 
by setting bit 0 in the source end pointer. If CHCKF is true, 
STRTT will direct clear the register to all zeros. 
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When the check operation is in progress, SWIPF is true, 
causing clock pulses to the register to shift rather than load, 
the register. While COUNT is true, the leading edge of CLOCK 
will shift the contents of this register. As long as LSTGO is 
false, the result of the four tap XOR network will be the serial 
input to the register. During the final 16 shifts of a last 
checksum operation, however, LSTGO will be true and the serial 
input will be held at zero. The 74164 readable checksum register 
is a 16-bit shift register, which shifts on the leading edge of 
CLKOK while COUNT is true. It will at any time contain the last 
16 bits that appeared at CKSUM. During a checksum operation, or 
after an intermediate buffer has been checked, this will be 
identical to the contents of the feedback register, and its 
contents may be written as the initial checksum value for 
subsequent buffers. After a last checksum buffer, the readable 
register will contain the correct checksum such that appending it 
to the buffer or series of buffers and recalculating the checksum 
will result in reading a zero checksum at the conclusion of the 
operation. 

Taps are chosen to conform with the IBM CRC16 and the CCITT 
polynomials. The 74S157 selector is controlled by CRC16, which 
is asserted for the switch in the operated position, giving the 
IBM checksum. The XOR network is straightforward. 

The 74166 source data register supplies the data input to 
the XOR network for the feedback register. It is leading edge 
loaded with bus data when the DMA asserts NOWTX following a 
source data request, since RDYFT is true. With NOWTX and RDYFT 
false, CLOCK shifts the data into the XOR while COUNT is true. 
Following each word, the contents of this register will be zero, 
allowing for the proper result on a final buffer checksum. 

The destination data register allows the destination bus 
access to take place in parallel with the source checksum 
calculation. It is loaded on the leading edge of NOWTX when the 
DMA responds to a source data request. 

Device Status and Switches (CBT22) 

When the DMA asserts GVSTT when source status is being read, 
open collector gates pull down the active status lines (STS09-
STS 15) as indicated in the functional specification. When 
device-type data is being read and GVDTX is asserted, the type of 
checksum appears at STSOO, and a hardwired 3 at STS08 and STS09. 
Destination read status is unused. 
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Switches for device address, PID address, and source PID 
level are implemented in the usual manner. An operated switch is 
a 1 in that bit position. Address switches use passive pullups 
while the PID switches connect the correct inverters to the open 
collector status bus (STS01-STS07). The input to the inverters 
is GVPIT asserted by the OMA to read the source PID level. The 
destination PIO level function is unused. 

The error logic consists of two pieces. When CLEAR is 
asserted and ERRFF is false, the negation of BUSYF sets ERRFF, so 
that a CLEAR when BUSYF is true sets ERRFF. This error condition 
is ORed with the other possible error conditions destination 
QUIT (QUITO), NO OP source (~OPFF), destination end of buffer 
(EOBFF) -- to assert ERROR to the OMA source and destination 
error lines. Each side of the DMA internally ORes the quit 
condition into its error status. All the device error conditions 
are cleared by writing the source end pointer (STRTT asserted). 
Also, when BUSYF is true, ERROR will be held true. 

Since only the source status is used, the destination quit 
signal must be latched to drive a source status bit and the 
source error line. This function is accomplished by QUITR direct 
setting QUITO. That flop is gated to the open collector status 
bus and ORed into ERROR. The OR of QUITR and QUITT, QUITX is 
applied to the control logic. 

The last buffer information is contained in two flops. 
LASTF is set on the leading edge of STRTT when bit 15 is set in 
the source end pointer. This indicates the last source buffer. 
The negation of BUSYF at the end of the operation sets LASTS and 
when XFERF is true and ERROR false, raises LASTP to the 
destination side of the DMA, indicating the last buffer of a 
transfer was transferred without error. 

The type of operation to be performed is given by writing 
the appropriate source status. The leading edge of STBST 
(100-150 ms), reads OBR14 into XFRSN and OBR15 into CKSYN to set 
status for a transfer operation and a checksum operation 
respectively. Either or both may be set, but if neither is set 
the control logic will report an error when the source end 
pointer is written. The trailing edge of STBST clocks these two 
flops into XFERF and CHCKF, which appear as read source status 
and are applied to the control logic for transfer or for checksum 
operations. CKFER is true when either of these flops is set. If 
the bus data disagrees with the present state of these two flops 
during STBST, as indicated by the XOR signals CGXFR and CGCHK, 
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CLEAR is asserted during STBST. These status bits can be direct 
cleared only by a master reset passed through the DMA (MRES, 500 
microseconds). 

Other components of CLEAR are RESER and RSTRR, destination 
reset and restart, and RESET and RSTRT, source reset and restart. 
Restart is writing the begin pointer. All of the above signals 
are 100-150 ms. 

Bus and DMA Interconnection (CBT23) 

The bus data lines are driven and 
CMI bus driver/receiver. The drivers 
assertion of DDPRD, asserted by· the 
used, or assertion of NOWRX in response 
request. 

received by the standard 
are enabled either by 
DMA when register 111 is 
to a destination data 

The 74S158 data selectors gate the destination data buffer 
to the BDR driver inputs when NOWRX is asserted. Otherwise, the 
readable checksum register appears at the driver inputs. 

The 25MHz INFIBUS clock 
inverter which toggles CLOCK to 
clock. Aside from precedence 
are used. 

CLKAB is received by a Schottky 
produce the 80 ns period shift 
pulse passing, no other bus lines 

DMA connection is in the usual way. Unused lines are left 
unconnected with the exception of the destination interrupt 
request line. Since only the source interrupt is used, the 
destination line is tied low. 
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CPA Processor Arithmetic Control Unit Lockheed 

See also CPB-05 

Status 

X is 1 for processor O, 3 for processor 1 

See CPA-01 

Note: processor connected to BCU is always #0. 

Switches none 
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Modification Standard Card Type CPA 
~~~~~~~~~~~~~-

Card Function: Processor Arithmetic 

Modification Description: 

Selects processor number 1. This is defeated by BCU 
connection to processor 0. 

Implementation: See drawing attached. 

Jumper J3-1 to J3-2 with 30 ga solid wire wrapped to 
each pin. 

Make sure J2 is not jumpered. 

Jumpers are at upper right corner of board. 
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PREFACE 

This maintenance bulletin is written primarily for system 

user and service personnel with backgrounds in digital 

systems. Refer to Reference Bulletin RlllOA/11A/12A for 

related general information, and to General System Bulletin 

G3 for a description of the SUE Processor Instruction Sets. 

For a description of the microcodes, refer to the micro-assembly 

list and flow charts for the respective processors as follows: 

SUE 1110 Revision c. 8-27-7:1 
SUE 1111 Revision C, 8-24-73 
SUE 1112 Revision C, 9'-10-73 I 
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SUE ll10A/11A/12A 

INTRODUCTION 

SUE 1110A/1111A/1112A PROCESSORS 

MAINTENANCE BULLETIN 

MB2002001147-11 

This bulletin contains detailed information about the SUE lllOA, llllA, _and 

1112A Processors. SUE lllOA is the general purpose processor, SUE llllA 

is the decimal arithmetic processor designed for business applications, and 

SUE 1112A is the scientific double-precision processor. The three processors 

are logically identical except for their microprograms stored in Read Only 

Memories (ROMs), and each can operate both as a central processor unit (CPU) 

in single and multi-processor systems, and as a secondary processor in multi­

processor sys terns. 

The processors are designed to be independent of other system modules and to 

minimize use of the lNFIBUS. They contain their own buses for inter-register 

transfers, and each operates on data received from either a system memory 

module or directly from an input-output controller. All three processors 

perform the basic instruction set used for general purpose applications, and 

their respective extended instruction sets. The instructions are described in 

General System Bulletin G3. 

All SUE processors perform their respective instructions under control of a 

microprogram using 36-bit control words. On SUE 1110A the microprogram 

is stored in nine, 1024-bit ROMs organized in 256 by 4-bit words. These 

ROMs are addressed in straight 8-bit binary using full on-chip decoding. On 

SUE 1111A and 1112A, the microprogram is stored in nine 2048-bit ROMs 

organized in 512 by 4-bit words to accommodate the larger instruction sets of 

these processors. The 2048-bit ROl\Ts are addressed in straight 9-bit binary 

with full on-chip decoding. 
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In addition to the nine ROM control storage microcircuits, each processor 

contains two 1024-bit ROMs organized in 256, 8-bit control words that form a 

look-up table. These ROMs are enabled and addressed by the current word from 

microprogram storage. 

DESCRIPTION 

Each SUE processor is contained on two, multi-layer printed circuit cards 

measuring 6-1/4 by 13-1/2 inches. The circuit card containing the arithmetic­

logic unit is the CPA. The other card containing the ROM microcircuits and 

control logic is the CPB. Both cards plug into adjacent slots on the INF1BUS 

and are interconnected on their back edge by an interconnect module 

containing either two or three connectors depending on the processor function 

in the system. The first processor installed in any SUE system is inter­

connected with the bus controller and assumes central pracessor functions. 

Therefore, the interconnect module for the CPU is an ICM containing three 

connectors. Any secondary processor in the system is interconnected by an 

IDM module containing two connectors. Neither the ICM nor the IDM circuit 

cards contain discrete or logical circuit components. They provide only pin-to­

pin wiring connections between the circuit cards. 

Central processors (interconnected by an ICM) in SUE systems are denoted"by 

a -1 suffix such as lllOA-1. Secondary processors (interconnected by an IDM) 

are denoted by a -2 suffix such as 111 OA -2. 

INSTALLATION CONSIDERATIONS 

The central processor module is plugged into the INFIBUS immediately to the 

left of the bus controller (BCU), viewing the chassis from the module insertion 

end. The CPB must be inserted in the ne>..'t adjacent slot left of the bus con­

troller, and the CPA must be inserted in the next slot left of the CPB. An ICM 

circuit card is then plugged into the CPA, CPB and BCl1 circuit cards to 

interconnect their back edge connectors (Jl). 
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Secondary processors in multiprocessor systems must be installed in any two 

adjacent slots left of the CPU, the CPA inserted left of the CPB. An IDM circuit 

card is then plugged into the CPA and CPB to interconnect their back edge con­

nectors (Jl). Location of secondary processors in the chassis is a matter of 

judgment. Modules closest to the BCU have highest precedence for bus access. 

All edge connectors on SUE circuit cards are keyed to avoid improper insertion 

between the INFIBUS and an interconnect circuit card; but the interconnect 

circuit cards are not keyed to avoid improper relative locations of CPA and 

CPB. Refer to CPA and CPB designations etched on the circuit cards when 

installing processor modules. 

PROCESSOR ADDRESS JUMPERS 

Jumper connections at J2 and J3 (see Logic Diagram LD2001002161, Sheet 8) 

are provided on the CPA to encode the address assigned to the processor for 

addressing by another system module. Four processors can be addressed in 

a system: binary 00, 01, 10, and 11. An installed jumper encodes binary O; 

no jumper a binary 1. In SUE standard practice, the CPU is forced to address 00 

by signals CPUO, CPUl from the BCU through the interconnect module. If the 

BCU is not connected to the CPU, (i.e. because of an extender card during 

maintenance) then the CPU address comes only from the jumpers. In that case, 

and for all secondary processors, both jumpers J2-1, -2 and J3-1, -2 must be 

connected on the CPA to encode the processor address. Table 1 lists the 

addresses and corresponding jumpers. 

a e . T bl 1 P rocessor Add ress J um_Qers 

Processor Jumpers Installed 

Number Binary Address 
J3-1 to J3-2 J2-l to J2-2 

(Lower) (Upper) 

1 (CPU) 0 0 Yes Yes 

2 0 1 Yes No 

3 1 0 No Yes 

4 1 1 No No 
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ROM ADDRESS JUMPERS 

On SUE 1111A and 1112A processors, the S register is extended to 12 bits by a 

third 4-bit synchronous counter component, and address jumpers are installed 

on the CPB at terminals J2-Al to J2-A2 and J2-Bl to J2-B2 to extend the most 

significant ROM address bits as needed to address the larger ROMs. (See 

Logic Diagram LD2001002169-l Sheet 2.) The ROM address jumpers are 

installed on the CPB as indicated in Table 2. 

Ta e . ROM bl 2 Add ress Jumpers 

Processor 
C PB Jumpers Installed 

Model 
J2-Al to J2-A2 J2-Bl to J2-B2 

lllOA Yes Yes 

llllA Yes No 

1112A Yes No 

SING LE-STEP JUMPER 

A jumper is provided on the CPB that allows single-step sequencing through 

the microcode from the control panel for processor maintenance tests. 

Jumper J3,..l connected to J3-2 disables the gate that normally enables the 

run clock, and allows single-step operation only. 

LOGIC ORGANIZATION 

Figure 1 is a functional block diagram of the processor logic that shows the 

general data flow within the processor. The blocks in Figure 1 are keyed to the 

GPA and CPB logic diagrams by the alpha-numeric designations in the upper 

left-hand corner of each block. The numeric denotes the sheet number on 

which the related CPA or CPB logic diagram is located. 

SUE processors are organized around the arithmetic logic unit (ALU) and ROM 

microcode control. The Address (A), Transmit (T), and Receive (R) registers 

are interfaced with the INFIBUS and data from these registers are selectable for 
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input to the ALU, depending on the decode of the current microcontrol word in 

the M regi.s ter. The current word in the M regi.s ter is decoded to supply 

control and timing functions throughout the processor. 

INFIBUS INTERFACE AND ARITiiMETIC LOGIC UNIT {CPA) 

The ALU can process two 16-bit operands in parallel received through the X 

and Y buses. The ALU, ALU multiplexer, and register file all respond to 

commands from the current microcode word from the M register. The multi­

plexer responds to the two bit microcode Y field and selects a 16-bit operand 

from the A, T, or R registers; or a masked literal from the microcode Ll-L2 

fields for input to the ALU. The other sixteen bit operand is received from one 

of twelve registers in the register file. 

The ALU responds to the A and T fields of the microcode word which specifies 

one of 16 logical or one of 16 arithmetic functions to be performed. The ALU 

performs the functions on the two ALU inputs, and on an arithmetic carry-in that 

adds to the least significant bit position. Output of the ALU is 16 bits that 

represent the microstep results. The results may be written into the A, T, or 

E register and/or one of the file registers through the L bus. 

The register file consists of twelve 4-by-4 flip-flop arrays that make up twelve 

16-bit registers. Decodes of the four-bit microcode X field select one of the 

twelve registers to read input from the L bus or to write output to the ALU 

through the X bus. If the X field selects a nonexistent file as input (i.e. bits 15 

to 12), then a word containing all ONEs is read out. The twelve registers in the 

file include the program counter (register RO), seven general registers (Rl 

through R7), status register (RS), instruction register (R9), and two registers, 

firmware A and firmware B, that are used to store temporary results. Of the 

twelve registers, RO through R9 are accessible to the programmer but access 

to firmware A and firmware Bis not included in the normal instruction repertoire. 
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Most of the processor interface logic to the INFIBUS is contained on the CPA, 

but some bus control signals are received by the CPB. Registers A, T, and R 

are interfaced with the INFIBUS. The A register holds the address that is 

placed on the INFIBUS to address another system module; the T register holds 

the data to be transmitted; and the R register receives data from the INFIBUS. 

All three registers are gated to the ALU for logical or arithmetic combinations 

with the selected file register. 

The interface logic also contains address recognition logic to recognize when 

the processor is being addressed by another system module to transfer data. 

The processor responds by receiving or transmitting the contents of the control 

register if specifically addressed or any other selected file register when the 

microprogram has properly halted. 

Bits Al6R-N and A17R-N of the A register are held in two flip-flops that make 

up the Protect Key register. These bits are available for use in systems 

equipped with memory protect or bank select/ extended memory features. 

MICROCODE CONTROL (CPB) 

The microcode control logic consists of three registers, Sequence (S), Micro­

code (.M), and Emulation (E); the ROM control storage and microcode select 

logic; ROM data lookup table; status logic; processor control logic; and halt/l'Un 

flip-flops. Register S is a twelve bit rn;mnter (only eight or nine bits are used) 

that addresses the ROM control storage and is automatically incremented by a 

clock pulse to sequence the microprogram. The M register receives the 36-bit 

microcode control word that specifies both the action of the current microstep 

and modifications of the next sequential step. M register outputs are decoded 

into enabling terms and distributed with clock pulses throughout the processor 

by the processor control logic. 

The E register holds sixteen bits which may be tested or used to modify the micro­

code. E register fields correspond to the macro-instruction word being emulated 
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and specify instruction code, addressing mode, general register, index register, 

or a shift count. Bits E3 thru EO also can operate as a loop counter. 

The .ROM data lookup table contains 256 eight-bit words. When enabled and 

addressed by the current microcontrol word in the M register, and a four-bit 

field from the E register, the table output is ANDed with the literal fields of 

the next control word from ROM control storage. Other status conditions, 

when enabled by the current control word, also can be ANDed into the literal 

fields of the next control word. The microcode select logic forms the AND 

of the ROM control storage and the other enabled functions and plac~s the control 

word into the M register. Because of an inherent look-ahead feature in the 

processor, the next control word is being read while the current word is being 

executed. 

The control register consists of two flip-flops: halt and run. Halt buffers a 

request to halt that ts used by the microcode to enter a halt routine. Run flip­

flop controls the clock am may be turned off by the microcode or turned on by 

writing into the run flip-flop from the INFIBUS. The reset side of the run 

flip-flop, instead of the set side, asserts the clock enable. 

MICROCODE WORD FORMAT 

The microcode word format is shown in Figure 2. . Fields in the word are 

related to the organization and functions of the processors. Conditional 

test and skip or jump microsteps are provided to minimize the length of the 

microprograms. 
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35 34 33 32 31 30 29 28 ll 2fi 25 24 l3 22 21 al 19 18 17 J; 15 14 13 12 11 10 9 8 7 6 5 4 3 2 l 0 

s T A c D x F y M l2 L1 z w 

Figure 2. Microcode Word Format 

S FIELD, BITS 35 THRU 33: MICROCODE TYPE 

Specifies type of microcommand. The type may be a normal sequential step, 

special command, branch, memory synchronize, or conditional jump command. 

Values of S cause special interpretation of the D, M and L fields: 

S === O, Sequential step 
S === 1, Sequential step and enable special commands 
S === 2, Branch 
S = 3, Wait for bus access to complete 
S = 4, Jump if condition false 
S = 5, Jump if condition true 
S = 6, Jump if selected bit of T Register is false 
S = 7, Jump if selected bit of T Register is true 

T FIELD, BIT 32: LOGICAL OR ARITIIMETIC FUNCTION 
A FIELD, BITS 31 THRU 28: ALU CODE 

The four bits of A select one of sixteen logical functions if T = ZERO, or one 

of sixteen arithmetic functions if T = ONE, to be performed by the ALU as 

indicated in Tables 3 and 4. 
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Table 3. ALU Logical Codes, T = 0 

A Field Logical 
Hexidecim.al Function Description Symbolic 

-
0 Complement X Output a 1 for every 0 in X x 
1 Nor Output a 1 for every 0 in Xor Y 

Xand Y -2 Mask Y Output a 1 for every 0 in Xand Y 
XandlinY 

3 Clear Output all ZEROs 0 
4 NAND output a 1 for every O in Xand Y 

Xor Y -5 Complement Y Output a 1 for every O in Y y 

6 Exclusive OR Output a 1 for every bit X@ y 

• of X and Y that 
\ 

differ -
7 MaskX Output a i for every 1 in X Xand Y 

andOinY 
8 Insert in Y Output a 1 for every O in X Xor Y 

or 1 in Y -
9 Equal output a 1 for every bit of XYor XY 

X and Y that are alike 
A Transfer Y Output a 1 for every 1 in Y y 

B AND Output a 1 for every 1 in X Xand Y 
and Y 

c ON Es Output all ONEs 1 -D Insert in X Output a 1 for every 1 in X Xor Y 
or O in Y 

E Inclusive OR Output a 1 for every 1 in X Xor Y 
or 1 in Y 

F Transfer X Output a 1 for every 1 in X x ' 
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Table 4. ALU Arithmetic Codes, T = 1 

A Field Arithmetic 
Description Symbolic 

Hexadecimal Function 

0 Increment X X plus Carry X+CYIN 

1 X or Y plus Carry XvY+CYIN 

2 X or Y Not plus Carry ---
Not XvY+CYIN 

3 Carry Skip Test . All ON Es plus Carry -l+CYIN 

4 X plus X and Y Not -
plus Carry X+X• Y+CYIN 

5 X or Y plus X and Y 
plus Carry XvY+X• Y+CYIN 

6 Subtract Subtract Y from X 
(with or without Carry) X+Y+CYIN 

7 X and Y Not minus 1 -
plus Carry X·Y-l+CYIN 

8 Masked Add X plus X AND Y plus 
Carry x+x. Y+CYIN 

9 Add X plus Y plus Carry X+Y+CYIN 

A Conditionally Complement Y if X=O 
complement Y and CYIN = 1 
by x Transfer Y if X=:-1 -

and CYIN = 1 XVY+X • Y+CYIN 

B X and Y minus 1 plus 
Carry X•Y-l+CYIN 

c Shift X left X plus X plus Carry X+X+CYIN 

D X or Y plus X plus 
Carry X+XvY+CYIN 

E X or Y Not plus X -
plus Carry X+XvY+CYIN 

F Decrement X All ONEs plus X plus -Carry X-l+CYIN 
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C FIELD, BITS 27 AND 26: CARRY CONTROL 

Specifies option of adding or subtracting a Carry-In to the ALU and also 

controls setting of Carry and Overflow status flip-flops. 

If bit T = 0 a logical ALU operation: 

C = O, No change 
C = 1, Set Carry Status 
C = 2, Clear Carry and Overflow Status 
C = 3, Not allowed (results undefined) 

If bit T = 1 and an ALU operation with A f. 2 or 6: 

C = O, No carry in, Carry and Overflow status not changed 
C = 1, Carry in, Carry and Overflow status not changed 
C = 2, No carry in, Carry and Overflow change enabled 
C = 3, Carry in, Carry and Overflow change enabled 

If bit T = 1, and an ALU operation with A = 2 or 6: 

C = O, Carry in is a ONE, Carry and Overflow status not changed 
C = 1, Carry in is complemented, Carry and Overflow status is not changed 
C = 2, Carry in is a ONE, Carry and Overflow status change enabled 
C = 3, Carry in is complemented, Carry and Overflow status change enabled 

I 
D FIELD, BITS 25 AND 24: DO NEXT ORDER CONTROL 

Selects the option of skipping the next micro order either unconditionally or 

based on the ALU output being all ONEs or the jump condition being met. 

IfS=O, 1, 2, or3(i.e., bit35=0): 

D = 0, Do next order 
D = 1, Do next order if output of ALU is all ONEs 
D = 2, Skip next order if output of ALU is all ONEs 
D = 3, Skip next order unconditionally 

If S = 4, 5, 6, or 7 (i.e., bit 35 = 1): 

D = 0, Do next order 
D = 1, Do next order if Jump condition is true 
D = 2, Skip next order if Jump condition is true 
D = 3, Skip next order unconditionally 

12 May74 



SUE 1110A/11A/12A MB2002001147-11 

X FIELD, BITS 23 THRU 20: REGISTER FILE SELECT 

Selects one of twelve registers in register file for ALU input and/or to receive 

output of ALU: 

X = O, Program Counter 
X = 1, General Register 1 
X = 2, General Register 2 
X = 3, General Register 3 
X = 4, General Register 4 
X = 5, General Register 5 
X = 6, General Register 6 
X = 7, General Register 7 
X = 8, Status Register 
X = 9, Instruction Register 
X = A, Register A 
X = B, Register B 
X = C, D, E, F, Literal: FFFF (input only) 

F FIELD, BITS 19 AND 18: NEXT ORDER X FIELD SOURCE 

Selects source of the address bits for next access to register file. These 

registers may be selected by the AR and XR fields of the instruction word 

format, the X field of the microcode, or the least significant bits of an 

address on the INFIBUS: 

F = O, X field of microcode 
F = 1, XR field of instruction ANDed with X field of next micro-order 
F = 2, AR field of instruction ANDed with X field of next micro-order 
F = 3, Address bits 4 to 1 ANDed with X field of next micro-order 

Y FIELD, BITS 17 AND 16: Y INPUT TO ALU SELECT 

Selects the R, A or T Registers for input to the ALU. When Y = 3, operates 

with the M field to enable or disable the transfer of the two microcode literal 

fields L2 and Ll to the four 4-bit fields of Y: 

Y = O, R register 
Y = 1, A register 
Y = 2, T register 
Y = 3, L Field Control (see M Field) 
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M FIELD, BITS 15 THRU 12: MULTI FUNCTION 

This field operates with other fields for different functions. When Y = 3, it 

controls mapping of literals L2 and Ll fields to the ALU's Y input. See table 

5. When S = 1 and L2 = 7, it specifies the tyPe of shift to perform. When 

S = 2, it is part of the branch address. When S = 4 or 5, it specifies conditional 

jump codes. See table 6. When S = 6 or 7, it specifies a bit position in the T 

register to be tested. 

Table 5. Literal Field Input to ALU, Y = 3 

M Field 
(Hexadecimal) L2 Enabled Ll Enabled L2 Enabled Ll Enabled 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

M =O Yes Yes Yes Yes 
M= 1 Yes Yes Yes No 
M = 2 Yes Yes No Yes 
M = 3 Yes Yes No No 
M = 4 Yes No Yes Yes 
M = 5 Yes No Yes No 
M = 6 Yes No No Yes 
M = 7 Yes No No No 
M = 8 No Yes Yes Yes 
M = 9 No Yes Yes No 
M=A No Yes No Yes 
M=B No Yes No No 
M= C No No Yes Yes 
M=D No No Yes No 
M=E No No No Yes 
M=F No No No No 

NOTE: Bits not enabled are ZERO 
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S = 1, L2 = 7, Shift Code: 

M = O, 8 Left arithmetic 
M = 1, 9 Left logical, linked 
M = 2, A Left logical, open 
M = 3, B Left logical, closed 
M = 4, C Right Arithmetic 
M = 5, D Right logical, linked 
M = 6, E Right logical, open 
M = 7, F Right logical, closed 

S = 2: Bits 13 and 12 of the M field are used with L2 and Ll to specify up to a 

10-bit branch address. 

Table 6. Conditional Jump Codes, S = 4 or 5 

M Field, (Hexadecimal) Conditional Jump Codes Symbolic 

M =O Halt flip-fl.op set HBFS 
M = 1 Interrupt condition false NEXT 
M = 2 Bit 00 of R Register ROOS 
M = 3 Class O, 4, 8, or 12 El3S E12S 
M = 4 All ONEs flip-fl.op set ONES 
M = 5 Carry flip-flop set CRYS 
M = 6 Overflow flip-flop set OVFS 
M= 7 Abort flip-fl.op set BAES 
M = 8 Loop count complete EMAX 
M = 9 Extended Address E03S 
M=A Indirect Address E07S 
M=B Byte mode EllS 
M=C Class 4 to 7, or 12 to 15 E14S 
M=D Not used -
M = E Indirect Address E07S 
M = F Not used -

S = 6 or 7: M field specifies the bit position (0-F 16) of the T Register to be 

tested. 
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L2 FIELD, BITS 11 TlffiU 8: LITERAL FIELD 2 

When Y = 3, it is a four-bit literal that is gated to the ALU Y input. See table 

4. When S = ls it is a special command. For S = 2 through 7, L2 represents 

the most significant bits of the control storage branch or jump addresses. For 

Z = 1 and Ll = O, 4, 8, or 12, L2 represents the four most significant bits of 

the jump table address. 

S = 1, Special Command: 

L2 = O, Not used 
L2 = 1, Clear RBFS 
L2 = 2, Load P key 
L2 = 3, Select interrupt 
L2 = 4, Enable next order C, V 
L2 = 5, Enable next order N, Z, 0 
L2 = 6, Set HBFS 
L2 = 7, Shift (shift type specified by M: field) 
L2 = 8, Reset abort 
L2 = 9, Read word 
L2 = A, Write word 
L2 = B, Not used 
L2 = C, Not used 
L2 = D, Read with byte allow 
L2 = E, Write with byte allow 
L2 = F, Not used 

S = 2: L2 represents bits 7, 6, 5 and 4 of the 10-bit branch address. Bits 9 

and 8 are contained in the M: field. Bits 3 thru O are contained in Ll. 

S = 3, 4, 5, 6, 7: L2 represents bits 7, 6, 5 and 4 of the 8-bit jump address. 

Bits 3 thru O are contained in Ll. 

Ll FIELD, BITS 7 THRU 4: LITERAL FIELD 1 

When Y = 3, it is a four-bit literal that is gated to the ALU Y input. For S = 2 

thru 7, it represents the four least significant bits of branch or jump addresses. 

When Z = 1, Ll field specifies the source to be used to modify the L (or M:) fields 

of the next micro instruction, or it specifies which E register field is to be used 

as the least significant four bits of the data lookup table address (used to modify 

the next micro-instruction L field). 
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Z FIELD, BIT 3: LITERAL ENABLE 

When Z = 1 this field is used to enable special interpretation of L2 and Ll fields 

to select a four-bit field from the E register, or other sources, for generation 

of special literals on the next micro instruction: 

Ll, Bits 7 and 6 = O, Select E03 thru EOO 

Ll, Bits 7 and 6 = 1, Select E07 thru E04 

Ll, Bits 7 and 6 = 2, Select E 11 thru E08 

Ll, Bits 7 and 6 = 3, Select E 15 thru E 12 

Ll, Bits 5 and 4 = 0, Table output to L field (bits 11 to 04) 
(table address is L2 with selected E field) 

Ll, Bits 5 and 4 = 1, Interrupt level to L field bits 8 and 7 

Ll, Bits 5 and 4 = 2, CPU number to L field bits 10, 9 

Ll, Bits 5 and 4 = 3, Output bits of E (selected by Ll bits 7 and 6) 
to M field, (bits 15 thru 12) 

W FIELD, BITS 2 THRU 0: WRITE ALU OUTPUT 

Selects register file specified in X field and/or one of A, T, or E registers or 

loop counter to receive the ALU output. For W = 5, 6, or 7, both the register 

file and A, T, or E register are selected to receive ALU output, respectively. 

For W = 0 or 4, the ALU 1 signal is copied into the ONEs flip.:.flop: 

W = O, None 
W = 1, A register 
W = 2, T register 
W = 3, Loop Counter 
W = 4, Register file, selected by X 
W = 5, Register file selected by X and the A register 
W = 6, Register file selected by X and the T register 
W = 7, E register and file selected by X 
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INTERCONNECT l\10DULE PIN ASSIGN1\1ENTS 

Pin assignments for interconnect modules ICl\1 and IDl\1 are listed in Table 7. 

Table 7. CPA-CPB Interconnect l\1odule Pin Assignments 

Pin 
Source• Jl-Bxx Load• 

Pin 

Number 
Source• Jl-Axx Load• 

Number 

01 - - - - - - 01 
02 CPA-7 ALUl-P CPB-7 CPB-7 ARCK-P CPA-2 02 
03 CPB-9 STAT-N BCU-2 BCU-5 DNOL-P CPB-9 03 
04 CPB-7 SCM3-N BCU-3 BCU-2 NEXT-N CPB-7 04 
05 BCU-6, CPA-8 CPUO-P CPA-8, CPB-6 BCU-6, CPA-8 CPUl-P CPA-8, CPB-6 05 
06 BCU-3 ILOR-N CPB-6 BCU-3 ILlR-N CPB-6 06 
07 CPB-4 ONLN-P CPA-2 CPB-7 RE03-N CPA-5 07 
08 CPB-4 MlOS-P CPA-6 CPB-7 WE03-N CPA-5 08 
09 - - - CPB-10 XSET-N CPA-5 09 
10 - - - CPB-4 M20S-P CPA-5 10 
11 CPB-4 MllS-P CPA-6 CPB-4 M08S-P CPA-6 11 

12 - - - CPB-7 RE47-N CPA-5 12 
13 - - - CPB-7 WE47-N CPA-5 13 
14 CPA-7 LBll-P CPB-5 - - - 14 
15 CPB-7 RE8B-N CPA-5 - - - 15 
16 CPB-7 WE8B-N CPA-5 CPA-7 LB09-P CPB-5 16 
17 - - - - - - 17 
18 - - - - - - 18 

19 CPB-4 M21T-P CPA-5 CPB-4 M09S-P CPA-6 19 
20 CPA-7 LB08-P CPB-5 CPB-4 M06S-P CPA-6 20 
21 CPA-7 LBlO-P CPB-5 CPA-7 LB07-P CPB-5 21 
22 - - - CPB-4 M04S-P CPA-6 22 
23 - - - CPB-4 M07S-P CPA-6 23 
24 CPA-2 A16R-N CPB-6 CPB-4 M05S-P CPA-6 24 
25 CPA-2 A17R-N CPB-6 CPB-4 M20T-P CPA-5 25 
26 - - - CPB-4 M32T-P CPA-7,8 26 
27 - - - CPB-4 M28T-P CPA-7 27 
28 - - - CPB-4 M29T-P CPA-7 28 
29 - - - CPB-4 M31T-P CPA-7 29 
30 - - - CPB-4 M30T-P CPA-7 30 
31 - - - CPA-7 LB03-P CPB-5 31 
32 CPA-7 LB04-P CPB-5 CPB-4 M21S-P CPA-5 32 
33 CPA-7 LB05-P CPB-5 CPB-7 SCM2-N CPA-2 33 
34 CPA-7 LB06-P CPB-5 CPB-4 M13R-N CPA-8 34 
35 - - - CPB-7 TSHF-P CPA-8 35 
36 CPA-4 ROOS-P CPB-7 CPB-9 WOLN-P CPA-4 36 
37 CPB-4 M16S-P CPA-6 CPA-7 LB02-P CPB-5 37 
38 CPB-4 M17S-P CPA-6 CPA-7 LBOO-P CPB-5 38 
39 CPB-7 STSR-P CPA-3,8 - - - :39 
40 CPA-8 SARC-P CPB-9 CPA-7 LBOl-P CPB-5 40 
41 CPB-4 M12S-P CPA-3, 6, 8 CPA-4 Tl5R-N CPB-6 41 
42 CPB-7 STSL-P CPA-3,8 CPB-9 RDCK-P CPA-4 42 
43 CPB-4 M26S-P CPA-8 - - - 43 
44 - - - CPA-4 TOOR-N CPB-6 44 
45 CPB-4 M27S-P CPA-8 CPB-4 M14S-P CPA-3, 6 45 
46 CPA-3 BITl-N CPB-7 CPB-4 1\1138-P CPA-3 46 
47 - - - - - - 47 
48 CPA-8 STRC-P CPB-9 - - - 48 
49 - - - CPB-10 CKTR-N CPA-3 49 
50 CPA-7 LB15-P BCU-2, CPB-5 CPB-4 M15S-P CPA-3, 6 50 
51 CPA-7 LB13-P BCU-2, CPB-5 - - - 51 
52 CPA-7 LB14-P BCU-2, CPB-5 CPA-8 O\'FS-P CPB-6 52 
53 CPA-7 LB12-P BCU-2, CPB-5 CPA-8 CHYS-P CPA-3, CPB-6 53 
54 CPB-9 DALE-N CPB-9 CPB-9, 10 CKTS-P CPA-8 54 
55 - - - - - - 55 

*The digits in the Source and Load columns refer to the logic diagram sheet nuno!Jer for the circuit card indicated, 
The logic diagrams for the CPA and CPB are contained in this bulletin, and for the BCU in maintenance bulletin M 1810, 
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DRAWINGS AND PARTS LISTS 

The drawings and parts lists that follow in this bulletin are listed below. Each 

of the logic diagrams is accompanied by a brief description that explains the 

purpose of the logic in the system, and definitions of key logic terms that 

originate on the corresponding diagram. 

Drawings or Parts List 

Arithmetic and Logic Unit CPA, Circuit 
Card Assembly 

Arithmetic and Logic Unit CPA, Logic 

Drawing Number 

2001002161 

Diagram LD2001002161-l 

Control Board CPB, Circuit Card Assembly 2001002169 

Control Board CPB, Logic Diagram LD2001002169-l 

Interconnect Module ICM, Circuit Card 
Assembly 2001002166 

Interconnect Dual Module IDM, Circuit 
Card Assembly 2001002232 

Arithmetic and Logic Unit CPA, Parts List PL2001002161-l 

Control Board CPB, Parts List 

SUE lllOA-1, lllOA-2 

SUE llllA-1, llllA-2 

SUE 1112A-1, 1112A-2 

Parts List Notes 

Wire List 

Interconnect Module ICM, Parts List 

Interconnect Dual Module IDM, Parts List 

PROCESSOR TIMING 

PL2001002169-5 

PL2001002169-6 

PL2001002169-8 

PL2001002169 

PL2001002169 

PL2001002166-0, -1 

PL2001002232-1 

Sheets 

1 

1 thru 8 

1 

1 thru 11 

1 

1. 

2,3 

8,9 

10, 11 

12, 13 

14 

15 

2,3 

2 

Processor timing is shown in figures 3 and 4. Figure 3 shows the arithmetic and 

logic cycle times, figure 4 shows the halt/file access/start sequence. Timing is 

controlled by a 150-nanosecond tapped delay line as indicated on CPB logic 

diagram LD2001002169-1, Sheet 10. Refer to sheet 10 and to sheet 8 of the 

diagram to correlate the signal mnemonics in figtires 3 and 4 with the logic. 
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NOTES: 

1, ALL RESISTORS ARE !N OHMS U\. 1/4W. 

2, ALL NON-POLARIZED CAPACITORS ARE 0.1 µf. +BO'fi. 
-10\. 80V, 

3, ALL POLARIZED CAPACITORS ARE 38µf, UO\. lOV, 

4. INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATORS 
ARE ABBREVIATED, FOR COMPLETE PART NUMBER 
SEE PARTS LIST (REFERENCE LIST ON DRAWING 
ICIOllOOlilOO), 

ti. INTEGRATED CIRCUIT PACKAGE POWER PINS ARE: 
(H IPIN lCP) P[N 7 OV, PIN 14 +SV; (18 PIN ICP) 
PIN 8 OV, PIN 111 +5V, l:XCEPT BDR AND T153 PIN 
1AND8 OV, PIN 18 •5V; (H PIN ICP) PIN 12 OV, 
PlN 24 +5V, 

Q +5V CONNECTOR PINS ARI!:: P1-Al8, AH, AH, A51, 
Bll, BIB, 819 AND BISI. G ov COHNECTOR PlNS AREi Pl-Al, A55, Bl AND BSS. 

'" ~--..---<1----.---..--~--..----1~--.---t--_,,.__ .... __ 1'-_-.-...., ~5\' 

Cl c• C3 C4 C5 C8 ca ClO C12 

C13 C14 CIS CIT C18 C19 C20 C2J C22 C24 

ovf---+----4-------<----+--+----<1>-------...---1--+---<.__-...... -f 

I,. 
• 

A 

Arithmetic and Logic Unit CPA, Logic Diagram 
LD2001002161-1, Rev. C, Sheet 1 of 8 
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ADDHESS (A) HEGISTEH AND BUS INTEHFACE, CPA (LD2001002161-1, Sheet 2) 

The address (A) register serves the following functions: 

1. Holds the address sent on the INFIBUS during a memory cycle. The address is gated onto the INFIBCS 

by ONLN-P which strobes the address bus driver/receivers. 

2. Heceives outputs from the AL1.' and provides inputs to the ALU multiplexer. The A register is loaded 

by AHCK-P. 

:~. Serves as a· working register for the microcode, 

ABOO-N thru AB17-N 

ARCK-P 

AOOS-P thru A 15S-P 

Al6R-N, A17R-N 

BA05-P thru BA15-P 

BBOl-P thru BB04-P 

l\IHES-N 

ONLN-P 

RSET-N 

SCM2 -1'\ 

STHB-N 

STHH-P 

KEY SOUHCE LOGIC DEFINITIONS 

Negative IN FI BUS signals that connect to the address bus drivers/receivers 
and are used to either send or receive the address. 

Address register clock from CPB, rtlat clocks the address from the ALL' 
into the A register. 

Address register bits sent to the ALU multiplexer inputs. 

Protect Key register bits transmitted on INFIBUS lines KEYO and KEYl, 
respectively. 

Bus driver/receiver outputs for the 11 high order address bits on the 
INFIBUS used to recognize when this processor is being addressed by 
another master device. 

Bus driver/receiver outputs for the four low order bits of a word address 
used to select the file register (i.e., word) to be accessed when the 
processor is halted and addressed by another master device such as a 
control panel. 

!\laster Heset line on the INFIBCS. 

On-Line enabling signal for the address bus drivers that comes from the 
CPB and is active when the processor is granted the INFIBl'S data C\'cle. 

CPA reset signals from master reset on the INFIBl'S used to reset all CPA 
registers except the carry and overflow flip-flops. 

Special Command clock sig•1al to load the Key register flip-flops (AlG and 
A 17) from the two least significant bi ts of the A LL 

Data cycle strobe on the INFIBL'S. 

Data cycle· strobe received from INFIBL'S before the de-skewing delay. 
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THANSMIT (T) HEGISTEH AND BIT TEST, CPA (ill2001002161-l, Sheet :1) 

The T-Hegister holds the data that is sent on the INFIBUS during a memory write cycle. This register may also 

be selected as an input to the ALU and used for a general working register with shift capability. 

The T Hegiste r is composed of two coupled H bit left/right parallel in/ out shift registers (24 pins each), It is 

clocked by the rising edge of CKTH-N which is free running. Shifting occurs when STSL-P (left) or STSH-P 

(right) is asserted (low), When neither is asserted, the T-Register outputs remain stable and when both arc 

asserted the A LU outputs (LBOO to LBI 5) are loaded into the T Register. Shift-in bits are provided at either end 

by a dual, 4-to-1 multiplexer that selects bit 00, bit 15, the Carry flip-flop or ZERO under control of M12S-P 

and M I:lS-P, two of the shift control bits. 

BITI-N 

TOOS- P thru T' :iS-P 

CKTH-N 

STSL-P, STSH-P 

CHYS-P 

SDLS-P, SDHS-P 

Ml2S-P thru l\115S-P 

KEY SOUHCE LOGIC DEFINITIONS 

A bit sampled from the T Register by the 16-to-1 m'ultiplexer. The bit 
is addressed by M12 through Ml5 and is used to condition a Jump and Skip 
in the microcode sequence. 

Transmit Register positive outputs to the ALC 4-I3us Multiplexer and the 
data inverters feeding the INFIBUS data drivers. 

Clock T Hegister, a free- running clock to the T Hegistcr. 

Select T, Shift Left/Hight, coded command inputs to designate left shift, 
right shift, load, or hold. 

I 

Output from the Carry flip-flop used in this logic to allow shifting in the 
Carry bit. 

Select Data, Shift Left/Hight, the left and right shift inputs to the T Hegister. 

Control bits from the 1\1 Hegister used as select signals for multiplcxcrs to 
select the shift-in bits to the T Register or the test output hit fqr ,Jump 
contro,l. 
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DATA BUS AND RECEIVE (R) REGISTER, CPA (LD2001002161-1, Sheet 4) 

T]le receive (R) register holds data received from the INFIBUS during a memory read cycle and may be selected 

as an input to the ALU. The R Register positive inputs are from the data bus drivers/receivers which interface 

negatively to the INFIBUS, The inputs to the bus drivers/receivers are through inverters to the T Register 

positive outputs, 

DBOO-N thru DB15-N 

ROOS-P thru R15S-P 

HDCK-P 

TOOH-N, T15R-N 

WOLN-P 

TOOS-P thru T15S-P 

KEY SOURCE WGIC DEFINITIONS 

INFIBUS data lines driven and received by their respective bus driver/ 
receivers. 

R-register outputs to the ALU multiplexer. ROOS-Palso is an input to 
the test multiplexer. 

Read Clock, the clock for the H register developed by the interface logic 
from the read data strobe, 

Inverted outputs (least- and most-significant T register bits) that are 
sent to the CPB to provide status information (i.e. odd and negative) 
from the T register. 

Write On-Line, the enable signal to the bus driver/receivers that places 
the T-register data on the INFIBUS data lines during a memory write cycle. 

T register bits that represent the data sent on the INFIBUS during a 
memory write cycle, 
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REGISTER FILE AND INPUT LATCHES, CPA (LD2001002161-1, Sheet 5) 

The register file comprises three sets of four register file components with each component having a four-bit by 

four-word capacity. Each set of four components has a sixteen-bit by four-word capacity and together the total 

file capacity is sixteen bits by twelve words. A word is read from the file by enabling one set of components and 

addressing one its four words. The outputs of the component sets are open collectors that are AND-connected 

together and applied to the ALU X inputs. Also, an open-collector latch is connected to each output to maintain 

the low signals at the X input after the read enable is removed from the register file prior to writing into the 

same word of the file. The latches, which do not insert a delay into the data paths, are released to go high after 

the X input is needed no longer. 

M20S-P, M21S-P, 
M20T-P, M21 T-P 

RE03-N, RE47-N, 
RE8B-N 

WE03-N, WE47-N, 
WE8B-N 

XSET-N 

XOOS-P thru X15S-P, 
and X15R-N 

KEY SOURCE LOGIC DEFINITIONS 

M register bits from the X field used to address one of four words in the 
register file either to be read (M20S-P, M21S-P early) or to be written 
into (M20T-P, M21 T-P late). 

Read enable bits Oto 3, 4 to 7, and 8 to B decoded from M22 and M23 
(X field - early) which enables the read function in one of the three sets 
of file register components. 

Write enable bits 0 to 3, 4 to 7, and 8 to B decoded from M22 and M23 
(X field - late) which enables the write function in one of the three sets 
of file register components. 

The latch control term to either allow the latched (low) signal to unlatch 
(X SET low) or to keep them latched (X SET high). 

The X inputs to the ALr composed of the common AND connection of the 
open collector outputs of the files and latches. X15R-N is the inversion 
of the sign bit X15S-P. Both of these signals are used to control the 
o\'erflow logic. 
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ALU INPUT MULTIPLEXER, CPA (LD2001002161-l, Sheet 6) 

The Y inputs to the ALU are taken from eight, dual 4-to-1 multiplexers. The multiplexers, under control of bits 

16 and 17 in the M Register, select either one of registers R, A, T, or a zoned literal value from M register 

field Ll and L2 (bits 4 to 7 and 8 to 11, respectively). Each multiplexer output is enabled in four-bit zones by 

four AND gates so that all outputs are enabled if any one of registers R, A, or T is selected. However, if the 

literal fields are selected, the enabling is under control of M field, bits M12 to M15. Outputs of multiplexers 

not enabled are zero. 

Ml6S-P, Ml 7S-P 

Ml2S-P thru M15S-P 

M04S-P thru MllS-P 

ROOS-P thru Rl5S-P, 
TOOS-P thru T15S-P, 
AOOS-P thru A15S-P 

YOOA-P thru Y15A-P 

KEY SOURCE LOGIC DEFINITIONS 

Y field of the M Register that selects the multiplexer input and enables 
the multiplexer if the literal is not being selected (by forcing the AND 
enable gate output low). 

M field of the M Register that controls enabling of the multiplexers when 
the literal value is being selected. For a multiplexer to be not enabled, 
the literal value must be selected and the corresponding mask bit must 
be high. 

Ll and L2 fields of the M register used here as an 8-bit literal value 
for a multiplexer input. The 8 bits are sent to both the most- and least­
significant inputs to be enabled under zone control. 

The Positive outputs of each of the three working registers R, T, and A 
used as data to the other three multiplexer inputs. 

The positive multiplexer outputs going to the ALU Y inputs, Y15A-P is 
also used by the overflow detection logic. 
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ALU AND CARRY GENERATE, CPA (LD2001002161-1, Sheet 7) 

The ALU is the function generator for the processor combining two 16-bit inputs, X and Y, and producing a 16-bi~ 

result. Sixteen logical and 16 arithmetic (i.e. involving carry logic) combinations can be made. The type of 

combination is selected by 5 control inputs. A carry input is accepted and a carry output generated with carry 

preparation being enhanced by l'41, a look-ahead carry generator. An output that indicates when the ALU 

outputs are all high is used to detect zero and equality under certain algorithms. 

M32T-P 

M28T-P thru M31 T-P, 
M28B-P thru M31B-P 

C11N-N 

XOOS-P thru X15S-P 
YOOS-P thru Y15S-P 

LBOO-P thru LB15-P 

COUT-N 

ALUl-P 

KEY SOURCE LOGIC DEFINITIONS 

The control input that determines the operation mode: high for logical 
and low for arithmetic. 

The control inputs that select the function being generated. The 
repeaters (MxxB-P) are added to distribute the signal loading and also 
to drive carry selection, carry store, and overflow detection logic. 

Negative carry input to both the least-significant bit and the carry look­
ahead logic. 

The ALU function inputs from the register file (X) and the A, T, or R 
register and literal multiplexer (Y). Y multiplexer for the A, T, or R 
registers or literal. 

The ALU outputs which constitute a logic bus to distribute the ALU 
results to the file register and/or one of registers A, T, or E (via the 
back connector). LB12-P thru LB15-P is also picked up by the BCU 
from the back connector to store the interrupt enable bits whenever file 
register 8 (status) is written into. LB15-P also is used by the overflow 
detection logic. 

The negative carry output used to store carry results and to detect 
overflow. 

The cumulative signal generated by the open collector outputs of all the 
ALU chips indicating when all the ALU outputs are ONEs (high). It is 
used by the CPB to control skips and jumps and prm·ide status information. 
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CARRY AND OVERFLOW, CPA (LD2001002161-1, Sheet 8) 

The carry and overflow logic i;nay be affected by arithmetic, logic, or shift operations. Set or reset conditions 

are combinations of shift control and ALU arithmetic or logic controls. Both operations can occur simultaneously. 

Also, the same timing signal (CKTS-P) is used on the DC inputs and the clock input, with clocking on the trailing 

edge. 

The following are normal modes of control: 

1. LOGIC MODE - M26 sets carry. 

2. LOGIC MODE - M27 resets carry and overflow. 

3. ARITHMETIC MODE - M27 enables carry load and overflow detection. 

4. SHIFT MODE - Either arithmetic or linked shift enables carry load; also, left shift enables 

overflow detection. Overflow can occur on logical left linked shift. (ALU code 'OF', logical 

pass X, supresses arithmetic overflow logic.) 

SLAVE ADDRESS RECOGNITION, CPA (LD2001002168-l, Sheet 8) 

The address lines are monitored to recognize when the processor address space is accessed. The J2 and J3 links 

are conditionally grounded to detect the number (0, 1, 2, or 3) to which this processor responds. These links are 

grounded also by the BCU so that the processor which is the CPU, ls always addressed as processor ZERO. 

Carry and Overflow 

CKTS-P 

CYIN-N 

CRYS-P 

OVFS-P 

Slave Address Recognition 

SARC-P 

STRC-N 

KEY SOURCE LOGIC DEFINITIONS 

Clocks ac and de inputs to both carry and overflow. 

Negative carry Input to the ALU logic derived under control of M-Register 
bits 26, 28, 29 and 31, and the state of the carry flip-flop. Normally, 
CYIN-N is either ZERO or carry true based on M26S-P (0 or 1, respectively); 
but when the ALU function code is 2 or 6 (subtract modes), then CYIN-N is 
either ONE or carry false, respectively. 

Carry flip-flop true output that may be set by M26S-P or reset by M27S-P 
during a logic cycle (M32T-P = 1); or it may be loaded from the carry 
output (COUT-N) by M27S-P during an arithmetic cycle (M32T-P = 0). 
Carry is loaded also during an arithmetic or logical linked shift cycle with 
data taken from the MSB or LSB of the T register based on left or right 
shift respectively. 

Overflow flip-flop true output that is reset (along with carry) by M27S-P 
during a logic cycle. This is the only reset for overflow. Overflow ~ay 
be set only by either an arithmetic (logical linked) left shift where bits 
15 and 14 differ in the T Register, or it may be set by an arithmetic 
operation when M27S-P Is enabling the overflow detection logic. An 
overflow condition for the add mode occurs either when X, Y, and carry. 
out are all ZERO and the sum Is ONE (all for bit 15), or when X, Y, and 
carry out are all ONE and the sum is ZERO. For subtract mode, over­
flow occurs either when X and carry out are ZERO, and Y and the sum 
equal ONE, or when X and carry out are ONE, and Y and the sum equal 
ZERO. 

Positive signal showing recognition of the processor's address space on 
the address bus. 

The delayed negative strobe output from the INFIBUS which is sent to the 
CPB.with SARC-P to initiate a slave memory cycle when both are 
asserted. 
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Cl 

NOTES1 UNLESll OTHERWIBE SPECIFIED 

10 ALL REBBTORB ARE IN OHMI, .Zfi. 1/4.W. 

2. ALL REHITOR CLUSTERS ARE HO OHMll, •2%. 1/SW. 

30 ALL NON-POLARIZED CAPAClTORS ARE O.lUF, +BO"' 
-20'- sov. 

"'· AJ.r. PQI.AIUZl':D CAPACITOBS ARE 33UP, uo~ lOV. 

5. INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATORS 
ARE ABBREVIATED, FOR COMPLETE PART NUMBER 
SEE PAR'l'S LIST. (REFERENCE Ll!IT ON DRAWING 
80011100200. ) 

60 INTEGRATED ClRClllT PACKAGE POWER PINS ARE: 
(8 PIN ICP) PIN 4 OV, PIN 8 + &V1 (14 PIN ICP) PIN 7 OV, 
PIN 14 +5V1 (16 PIN ICP) PIN 8 OV, PIN 16 +5V, EXCEPT 
BDR. PIN 7 AND 8 OV, PIN 16 + 5V; (24 PIN ICP) PIN 12 OV, 
PIN ff +-5V. 

[2J +&V CONNECTOR PM ARE: Pl-A16, A28, A.28, A&l, 
816, BZB, B2t, B51, 

r;i OV CONNECTOR PDIS ARE: Pl-Al, AZ, Al5, A40, A54, 
l:J ASS, Bl, 82, B15, 84G, 854, 855, 

[!] -15V CONNECTOR PINS ARE: Pl-A52, A53, 862, B63, 

E:J •l&V CONNECTOR PINS ARE: Pl-A31 A4, 83, IM, 

ClO Cll C12 C15 

C26 C27 

[~ 
1 l~V (---·--··· ?--r+-----------1~ 

__ b13 .._ C14 

1VIB2002001147-11 

>SV 

I l:'IUF 0 *2{11 

ov~(-----<>---~~'°-'-0---..----------------------<>----l ov 

t:f1Z + C53 

- 1'VJ;J _________ _J___,._;_::_: __ --l-15V 

Control Board CPB, Logic Diagram 
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SEQUENCE ·COUNTER AND ROMS 1 THRU 9, CPB (LD2001002169-l, Sheets 2 and 3) 

Sheet 2 shows the S register and most significant 4 ROMs; sheet 3 shows the least significant 5 ROMs. Jumper 

J2-A l,A2 and J2-Bl,B2 are installed on SUE 1110 circuit cards to accommodate 8-bit addressing and U42 may not 

be installed. On SUE 1111 and 1112 circuit cards, U42 is installed and jumper J2-Al,A2 is removed, thereby 

allowing 9-bit ROM addressing. The ROMs are each 4 bits by 256 words for model 1110 or 512 words for models 

1111and1112. 

The S register ls a 12 bit (or 8 bit) counter that normally addresses the ROM sequentially. However, a microcode 

jump occurs when the S register ls loaded from the Ll and L2 (and sometimes M) fields. Also the counter stops 

incrementing when the Run flip-flop is turned off by a microcode hold (Special Command 1). 

SOOS·· P thru S09S-P 

SCMl-N, RBFS-P 

CKSR-N 

SS07-N 

SS8B-N 

UB35-P thru UBOO-P 

UB30-P, UB28-P, 
UB02-P 

UB23-P thru UB20-P 

UBll-P thru UB04-P 

UB15-P thru UB12-P 

/ 

KEY SOURCE LOGIC DEFINITIONS 

Sequential S counter outputs used to address and enable the ROM control 
memory. 

The two inputs that control counter incrementing. If either signal is 
low, the counter does not increment. 

The counter clock used for both incrementing and loading. 

Used to load the low order 8 bits (Ll and L2 fields, M04 thru Mll) on 
class codes 2 thru 7 (Jump and Condi.tional Branch). 

Used to load the high order 2 b!ts (2 LSB's of M field, M12 and M13) on 
class code 2 (Jump). 

All open collector ROM outputs which go to the M register (sheet 4); 
many of these ROM outputs may be modified by another open collector 
output and tied with them. 

Tied to some NAND gates to the INFIBUS to modify the micro-command 
executed while Halted to provide appropriate response to a read or a 
write request addressing the processor. 

Connected to a 3-to-1 multiplexer that allows the file selection to be modified 
by either the E register or INFIBUS address lines. 

Connected to 2 table ROMs and some multiplexers to allow modification 
of the literal fields (Ll and L2) by status informatio~ or by tabled 
information. 

Connected to a multiplexer to allow Branch condition or Shift control 
(M field) to be controlled from the E register. 
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NOTE A: THIS CHIP 18 INSTALLED FOR ROM SIZES OF 512 OR 1024 WORDS. 

NOTE B. THIS JUMPER JS INSTALLED FOR ROM SIZES OF 256 OR 512 WORDS, 

NOTE C: THIS JUMPE8 IB INSTALLED FOR ROM SIZES OF 256 WORDS. 
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D NOTE ''A" Q NOTE "B" 

jo,D nl;J lo----0 
C (Sll- Qcttr 2 J2-B 
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2 A 
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'---- ~---'''-' A3 

15 ,---1...A2 
~--,-CR~Y""--~ ~Al 

4 MllS-P---+--+--~6._.oD QD 11 ~Ao 
4 MlOS-V -'-DC (S07- Qc.h1-2-+-----+-+-+-_. 
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FILE 
CODE 

SE~UENCE COUNTER AND ROMS 6 TO 9 
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'----------------------- 8058-P 3 
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'------------------------ 8078-P 3 

'------------------------- S08S-P 3 
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MICRO-INSTRUCTION (M) REGJSTER, CPB (ID2001002169-l, Sheet 4) 

The micro-instruction register ls divided into two parts, an early section clocked by the leading edge of CKME-P 

and a late section clocked by the leading edge of CKML-P (about 20 nanoseconds later), Functions which must he 

decoded quickly (such as the read file address) are driven by the early section, and functions which must be main­

tained late in the cycle (such as the write file address) are driven by the late section. The UB lines are the inpu~ 

to this register whlch contains D type flip-flops. Because the file read address and the file write address are 

derived from the same microcode field, UB20-P thru UB23-P drive inputs of both the early and late sections of 

the M register. When the DNTS-P signal from the DONT flip-flop is asserted, CKML-P also resets the entire 

M register by the DC clear inputs. 

The following diagram shoWs the M register bits ln each section, and which of the M register flip-flops have 

complementary outputs available (D) and which have only the singular outputs (S), The diagram also shows field 

definitions, 

3 3 2 2 1 1 0 0 Bit 
5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 654321 0 9 8 7 6 5 4 3 2 1 0 Number 
DD Dll ls Bl lD D s SJ is sJD D D DS s s s s s DDD EARLYJfil_ 

sl ls slD D s sis sI I 
s 

ls.ls s s 
lT_l A lclDl 

M35S-P thru M33S-P, 
M35R-N thru M33R-N 
(S Field) 

M32T-P (T Field) 

M31 T-P thru M28T-P 
(A Field) 

SDD LATE_CTl_ 
x lFlYl M L2 Ll z w FIEID CODE 

KEY SOURCE LOGIC DEFINITIONS 

Dual rail outputs decoded to control loading of the S counter and enabling 
the Special Command logic. 

Derived from a NAND gate giving the OR of the master reset signal (via 
RST2-N) and the buffered negation of the ROM output from bit 32 (via 
U40-15), This forces all machine cycles to be logical during reset since 
this signal controls the logic/arithmetic mode in the ALU's and in the 
clock generating logic. 

Controls the function in the ALU's on the CPA. They also drive repeaters 
that share the ALU control load and help control the carry and overflow logic. 

M27S-P, M26S-P (C Field) Controls the carry and overflow logic on the CPA. 

M25T-P, M24T-P 
(D Field) 

M23S-P thru M20S-P, 
M23R-N thru M20R-N 
(early X Field) 

M23T-P thru M20T-P, 
M23F-N thru M20F-N 
(late X Field) 

M19T-P, MlST-P 
(F Field) 

Controls the logic allowing the DONT flip-flop to he set which gh·es the 
skip capability to the microcode, 

Decoded to read enable the file (23 and 22) and to select the word (21 
and 20) to he read from the Register file. 

Decoded to write enable the file (23 and 22) and to select the word 
(21 and 20) to he written back to the register file if the file write bit 
(M02) is on, 

Used to enable and select l~uts to a multiplexer that provides X field 
modification of the next mlcro-inst'ructlon, 

M17S-P, Ml6S-P(Y Field) Used to enable and select i111uts to the Y Input multiplexer for the ALUs. 

M15S-P thru M12S-P, 
M15R-N thru M12R-N 
(M Field) 

M 118-P thru M04S-P 
(L2 and Ll Fields) 

M03S-P (Z control bit) 

MOOT-P thru M03T-P, 
MOOF-N thru MOlF-N 
(W Field) 

RARC-P, NWRT-P, 
WRIT-P 

Used to select a test condition, address a bit In the T register to test, 
control the type of shift, select the ZERO zones when using a literal value, 
and give the two most significant bits of a jump address. 

Used to provide literal values, Jump and Branch addresses, select a 
special control function (L2), and select a Z control modification of the 
next micro-Instruction. 

Used to enable special modification logic for the M, L2, or Ll fields of 
the next micro-command. 

Specifies whether or not to write into the file (MOS) and/or which of 
registers T, A, or R to write into (M02, MOl). 

Control modification of the ALU operation and the file write enable to 
facllltate reading and writing Into t~ file register via the INFIBUS while 
the processor ls baited; 
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E REGISTER, CPB (LD2001002169-1, Sheet 5) 

The E register holds a duplicate of the target instruction to be emulated. Many of its active outputs may be 

interrogated by a test multiplexer. It is also multiplexed to modify the X or M fields, or to address the table 

ROM. Bit 11 conditionally controls byte mode memory cycles. The four least significant bits are in a counter 

component and may be used to control shifts, etc. The maximum value of the counter may also be tested. 

EMAX-P 

DTOA-P 

BADF-P 

EOOS-P thru E15S-P 

UB20-P thru UB2:~-P 

SETE-P 

LCLD-N, CKTH-N 

TSHF-P 

KEY SOURCE LOGIC DEFINITIONS 

An input to the test multiplexer indicating when the counter has reached 
maximum value (i.e. EOO th-.·u E03 are all 1). 

An input to the test multiplexer indicating both E12S-P and E13S-P are 
low. It is used to differentiate target instruction class codes O, 4, 8, 
and A from the rest. 

Helps to indicate when register F is being addressed by the INFIBUS so 
that the control register can be accessed. 

The outputs of the E register going to various steering and test multi­
plexers. 

The open collectors of the X field input to the M register. The multiplexer 
(Ul5) selects 1 of 2 fields from the E register, or 4 low order word 
address lines from the INFIBl!S, or nothing to modify the X field. 

The clock to load the 12 most significant bits of the E register from the 
ALU outputs when MOO thru M02 are all true. 

The enable and the clock respectively, to load the 4 least significant bits 
of the E register from the ALU outputs when MOO and M02 are both true. 

The count enable to count up the 4 least significant bits of the E register 
during a shift operation. 
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Z MODIFICATION AND SPECIAL COMMANDS 4 AND 5, CPB (LD2001002169-1, Sheet 6) 

One of four special functions can be enabled by the Z field, bit M03. The particular function· is selected by M04 

and M05. 

Function 3 provides modification of the next M field (Ml2 to Ml5) by the output of a multiplexer selecting (under 

control of M06 and M07) one of the four hexadecimal fields from the E register. 

Function 0 uses the same multiplexer output to address 1 of 16 words from a page in a table HOM (U12 and Ul3). 

The specific page (1 of 16 in the table) is explicitly addressed by MOB thru M 11 in the M register. The table HOM 

output modifies the L2 and Ll fields of the next micro-instruction. 

Function 1 modifies M07 and MOB of the next micro-instruction with the current I/O interrupt level coming from 

the CPU. 

• Function 2 modifies M09 and MIO of the next micro-instruction with the processor number. 

special Command 4 modifies M04 thru M07 (Ll) of the nexL micro-instruction with the inverted Key bits (A16H 

and A17H) and with the Overflow and Carry flip-flops (each in respective order). 

Special Command 5 modifies M04 thru M06 of the next micro-instruction with the least significant bit from the 

register, the output of the All Ones flip-flop, and the most significant bit of the T register (each in respective 

order). 

L'B04-P thru UB15-P 

KEY SOURCE LOGIC DEFINITIONS 

The open collector inputs to the M, L2, and Ll fields of the M register. 
The ROMs (Ul2 and Ul3) and the multiplexers (Ul1, U14, and U21) may 
modify these signals as they come into the M register thus giving the 
modification of the next micro-instruction. 
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FILE ENABLE TERMS, TEST Ml1LTIPLEXER, ••• CPB (LD2001002169-1, Sheet 7) 

The logic shown on LP sheet 7 performs a variety of functions: 

The read and write enable signals (RExx-N and WExx-N) are generated to allow reading from the register files 

and writing into the files. 

The multiplexer (l'48) and gate addressed by the S field code (M33 thru M35) provide the micro-sequence load 

enable (i.e. branch) controls used to load the sequence counter and Dant flip-flop. 

Special Commands (SCMx-N) including shifts and memory accesses, are activated when the S field code equals ONE 

The clock enable terms shown in the lower part of the drawing are generated to load the A and E registers. 

ARCK-P 

LCLD-N 

SETE-P 

Irno:3-N, HE47-N, 
RE8B-N, WE03-N, 
\\'E47-N, WE8B-N 

SCJ\1 D-P 

SC!\1N-N 

SC!\11-N thru SC'!\1G-N 

SSkB-N 

STSL-Jl, STSH-J> 

SSIJ7-!\, SS70-.N 

TSH F- I' 

KEY SOUHCE LOGIC DEFINITIONS 

Enabled clock to load the A register from the ALU outputs. 

Loads enable for the four least significant bits of the E Register. 

Enabled clock to load the 12 most significant bits of the E H0gistPr, 

Head Enable, Write Enable for the register file. 

Special command to initiate memory access with C'KTS-P as clocking 
term. 

Negation of SCMI>-J> used to reset the Abort flip-flop on any memory 
access including no-cycle request. 

Specific dcccxJcs for special commands 1 thru Ci (active low). Timing 
for commands 1 thru :1 arc different than timing for commands 4 thru li. 

Decode of .Jump Class to l•nable load of most significant bits of tlw 
micro-sequence (S) counter. 

Active low T r<!gistcr mode control lines. If both an• low thl' 
T register loads; if onc• only is low the T register shifts (lPft on STSL, 
right on STSH) and if holh arc• high thc• T register is stahlP. 

l'<isitivt• and nt!g:ttivc• outputs of th1• micro-SP<fUl'nl't! t'ontrol to Pnabk 
l•iad of 1dght low ordt•r hits of lhc• mit-1·0-sc·quc•net• eountPI' (SS07-N) and 
to input the l>ont flip-flop multipl<'Xt•r for skip control. 

Spt!cial C'ommand 7 (:H'.tiv1• hif.{hl for f.{l'llt'l'al shift eontrol. 
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JUMP MULTIPLEXER, NEXT FLIP-FLOP, ALL-ONES FUP-FI.OP, ••• CPB (LD2001002169-l, Sheet 8) 

E register bits and other status are addressed by the M field via the jump multiplexer to determine conditional 

jumps in the microcode. 

A pending interrupt is buffered in the NEXT flip-flop. 

The Halt and Run flip-flops may be loaded from the INFIBUS (however, the Run may be set only from the INFIBUS) 

The Ones flip-flop is loaded from the ALlT result if none of registers A, T, or R is loaded. 

ALl'O-P 

NEXT-N 

Cl\!lT-·N 

DBOO-N, DBOl-N 

DONE-N 

DllNP-P 

HA LT Buffl>r 

ONEH-N 

B HFH-N. HB FS-P 

HOOS-I' 

SACK-N 

KEY SOURCE LOGIC DEFINITIONS 

The negation of ALUl-P used for the inverse input to the K terminal and 
to the Dont flip-flop multiplexer U47 (sheet 9). 

The asynchronous signal from the BCU indicating an interrupt is pending. 
It must be buffered to prevent a race condition in the CNDT-N output. 

The output sampled from various status conditions in the system and 
used to control conditional branching in the microcode. 

The two low order data inputs from the INFIBUS which may be clocked 
into the control register (Halt and Run flip-flops) to start and stop the 
operation. 

The INFIBUS signal sent when responding as a slave device and received 
when acting as a master device. 

The received OONE-N signal used to complete a memory cycle and strobe 
the read data from the INFIBUS. 

A flip-flop set either externally via the INFIBUS or by the microcode 
Special Command 6 and that may be interrogated by the microcode to 
check for a Halt reques~. 

The negative side of the All-Ones flip-flop used to help provide the status 
to load into the status register via the multiplexer F21 (sheet 9). 

The outputs of the Hun (lip-flop used to increment the sequence (S) counter 
and ~Pncratl' system clocks whill' running or when halted. 

Tht' least signifkant bit of tht• H rt•gister used as a test input for detecting 
multi-lt•n•l indirect addn•ssing. 

llriV<'S the INFIBl'S lint• to light tht' Hun indicator on the control panel. 

The IN FlIWS signal st•nt to ~wknowlcqgc st~lection of the CPU for the 
nt•xt IN FllH'S (nll'mory) ('yclt•. 

:.\lay 74 



SUE lllOA/11A/12A 

4 MlZS-P---------------------------, 
4 M13S-P ----------------------------, 

Ml~-P-------------------------, 
M15S-P-------------------------. 

5 El4~P---------------------t--=i 
5 EllS-P---------------------+-""'1 

:MB2002001147-11 

5 E03S-P---------------------~=i 
5 EMAX-P'----------------------9 
11 BAE~P-----------------------'-1 
6 OVFS-P-----------------------"-t 
6 CRYS-P-----------------------"-t 

CNOT 
Tl50 
U<l 

wP,.,10,...----------- CNDT-N 7 

NEXT-N Jl-8' 

ENABLE 

4 M35R-N-----'-1:--., 

4 M12R-N 

12 

10 C&OA-P---------1"'3-fi~~""-' ~l 
ROO~P Jl-A36 

5 DTOA-P--------------------' 
4 MOlF-N----------1.-
4 MOOF-N--·-------""l 

10 CK'f&..P----------'-!"-

ALU LATCH 

HALT BUFFER 

>h--------------------RBFR-N 9 

RUN BUFFER 

c Oh6--..-----------------RBFS-P 2.9 
I 

9 RSTl-N-----------t--+-+----4>-----' 

11 BA.CR-N---""d 

9 DUNN-N----

'-----------+""{!!!2..)'-.-----------~P~t-~A8~RUNN-N 

DUNP..P 11 

6 5 9 10 

DBO~N~Pl~-A~·~·---' '-----------------------------~~~-~~~·~SAC~N 
0800-N Pl-A41 

JUMP TEST MULTIPLEXER, NEXT BUFFER, PART OF l}IFIBts 

CNTERFACE, CO?<ITROL AND ALL ONES FLIP FLOPS 

Control Board CPB, Logic Diagram 
LD2001002169-1, Rev. C, Sheet 8 of 11 

Pl-A2T DONE-N 



MB2002001147-ll SUE 1110A/11A/12A 

OONT FLIP-FLOP, STATUS WRITE STROBE, ••• CPB (LD2001002169-1, Sheet 9) 

The logic on LD sheet 9 controls: access to the INFIBUS data lines (WOLN-P, RDCK-P); slave cycles (RARC-P, 

WARC-P, DUNN-N); clock sequence initiation after a WAIT micro-step (CKEN-P); clearing of M register for 

NO-OP micro-steps (DNTS-P, DNTR-N); general processor hardware reset (MRST-P, RSTl-N, RST2-N); and 

writing to the interrupt mask flip-flops in the BCU (STAT-N). 

CKEN-P 

DALE-N 

DNTS-P, DNTR-N 

DNOL-P 

DUNN-N 

MRST-P 

RARC-P 

RDCK-P 

RSTl-N, HST2-N 

STAT-N 

WARC-P 

WOLN-P 

KEY SOURCE LOGIC DEFINITIONS 

Interrupts the clock sequence when low. One input (pin 4) allows normal 
running unless the RUN flip-flop is reset, a Wait micro-step is encountered, 
or DALE is grounded. The other input allows i single clock sequence to 
be generated from the INFIBUS interface logic. 

Single micro-step control input, when grounded, CKEN must be activated 
by the control panel Run button (via the INFIBUS and through gate U70, 
pin 8) to generate individual clock sequences. 

Outputs of the Dont flip-flop that cause the micro-instruction currently 
being fetched to be reset as it is buffered in the M register, thus, 
giving a no-operation. 

The Device Number On Line signal coming from the BCll tu indicate that 
a controller has placed its device number on the INFIBUS data lines for 
pick up by the CPU. 

A pulse (greater than 50 nanoseconds) generated by reset, or at the end 
of a processor slave cycle, to signal the completion of the INFIBUS data 
cycle and strobe the output data in read. 

The positive master reset pulse originated by the control panel reset 
function. 

Enables the logic to modify the ALU code and write file bit in the 
M register during the micro-steps executed with the run flip-flop off 
(i.e. halted) while acting as a slave device. 

The clock for the H register (in the CPA) to enable data from the 
INFIBl'S to be loaded into the H register. 

The negative master reset pulse originated by the control panel reset 
function. 

The signal to the Ber indicating that the status register is being written 
into. It is used to clock the four most significant bits from the ALC bus 
into the BCC interrupt mask flip-flops. 

Clocks the control flip-flops (Run and Halt) to receive data from the 
INFIHCS when the control register is written into. 

The write enable to send data from the T register through in\'erters and 
bus drivers out onto the INFIBUS data lines. 
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4 M20T-P---------

4 M21T-P --------~ 

4 M22F-N---------

4 M23T-P---------

4 M02T-P--------------------"' 
10 CKIB-P--------------------'-

MB2002001147-ll 

~-----------------'J-'-'l-A4 STAT-N 

""'-------------------------- RSTl-N 
S, 10 

RST2-N 
2,4,S,ll 

MRES-N Pl-A6 '-,!!'.__ _____ _.._ ________ --..-------------------MRST-P 11 

8 ALUl-P----+--, 
8 ALUO-P----+--"-/ w 6 1-.,,..--4------~-------------DNTS-P 4 

7 SS70-P ---+----=< 
7 SS07-N ---+----'-"-< 

c 

4 M35S-P------~ 

T151 
U47 

' 
-1 M2ST-P--------~ 

y 5 

r 4 M24T-P----------~ 

10 CKD~P--------------~ 
10 CKTR-N----------------j---~ 

11 MWOL-N -----------------J---~---+------'-~~}-'---------~Jloc-~836"-? WOLN-P 

ll NWRT-P-----------------1------'f--"-/ 
10 CKOO-P--------------''-<---

11 BAES-P ------------2'-j 

" 

4 M33S- P -----"'>---= 
M34S-P -------'+ 
M35R-N -------''-!'--~ 

5 BADF-P--+--------f------+-+-1--.-'cr-~ 

13 

11 BSYR-N 
12 ~~ >,~,---"10'-l!!'~~~o ./ 

2~ 
DALE-N (-"Jl,;_-A<!05"-4-"<1 >----------------'-I 

C5~ :!!l\ll'V 

ov 

12 

DliNN-N 1 

>-~------------CKEN-P 10 

DON'T FLIP FLOP, STATUS WRIT£ STROBE (TO l\lTl 
PART OF !NFlBUS INTERFACE, !'ART OF TIMING 
CONTROL LOGIC 

Control Board CPB, Logic Diagram 
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CENTRAL TIMING CONTROL, CPB (LD2001002169-l, Sheet 10) 

The various clocking terms are generated from a 150-nanosecond tapped delay line. The delay line is driven by 

an emitter follower, its outputs are buffered by inverters, and it is terminated with a 120-ohm resistor. The 

taps are at 15-nanosecond intervals and the various timing relationships needed are derived by combining them 

with gates and flip-flops and tuning where necessary with capacitors. The basic signal traverses the delay line 

and recirculates with the opposite polarity to give a length effectively greater than 150 nanoseconds. The 

recirculation path is controlled by M~12T-r to give two basic cycle times for logical ALU operations (shorter) 

and for arithmetic ALU operations (longe~). Circulation is stopped while CKEN-P is low during a Wait micro-step. 

Short (logic) cycles are forced during the reset pulse (RSTl-N). Signal M02T-P is an enabling term for the 

CKFS-P clock used to write to the file registers. 

See figures 3 and 4 at the beginning of the drawing section for clock timing. Figure 3 shows how signals are 

re-initiated after a wait micro-instruction. The first cycle is arithmetic (155 nanoseconds) and the second cycle 

is logical (145 nanoseconds). Figure 4 shows the relative timing for a halt, file access, or start sequence. 

C(W · ! 

CKDO-P 

CKFS-P 

CKME-P 

CKML-P 

CKHD-P 

CKSH-N, (CKSS-P) 

CKTH-N,CKTS-P 

CKOO-P 

CMEN-N 

XSET-N 

Z150-N 

KEY SOURCE LOGIC DEFINITIONS 

Hesets the interrupt buffer (CPB sheet 8) when the NEXT pulse is not 
present. 

Clocks the Dont flip-flop by its trailing edge late in the cycle. It also 
clears the CKFS-P flip-flop at the same time. 

Clocks the file write enable (select) terms to generate a short write 
pulse to the enabled file register components late in the cycle. 

Clocks the ROM outputs into the early portion of the M register at the 
beginning of the cycle. It also extends timing on special commands 
4, 5, 6 and 7 (shifts). 

Clocks the ROM outputs into the late portion of the M register early in 
the cycle and clears the entire M register if the Dont flip-flop is set. 

Enables .the file read-select gates and controls the timing for special 
commands 1 through 7. 

Clocks the S counter for incrementing or loading a new ROM address. 

Used widely to clock the T, E, and A registers, the Dont, Carry, 
Overflow, Ones, and Memory Control flip-flops and the interrupt 
MASKS in the Bus Control Unit (BCU). 

Sets the Dont flip-flop when a memory abort takes place during a wait 
condition. 

Resets the NAND latch shown on sheet 9 that is used to interlock controls 
during slave memory operations. 

Controls the file latches between reading the file registers. 

Drives a gate to trigger the DUNN-N signal at the end of a slam memory 
cycle when the processor is halted. 
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INFIBUS INTERFACE LOGIC, CPB (LD2001002169-l, Sheet 11) 

The logic shown on sheet 11 controls the interface between the processor and the INFIBUS during a master memor.v 

access cycle. The logic provides the asynchronous interlocks required to maintain the bus dicipline during a read 

or a write cycle. 

The capability to properly control a read-modify-write (RMW) cycle is not included, but when a RMW cycle is 

attempted, a write cycle is performed with the T register also writing into the R register via the data bus. Then 

the write portion of the RMW sequence performs a normal write cycle. 

BACR-N 

BAES-P 

BSYR-N 

BYTE-N 

MWOL-N 

NWRT-P, WRIT-P 

ONLN-N 

PCDB-P 

QUIT-N 

RCLK-N 

RITE-N 

SRLC-N 

STRB-N 

STRR-P 

KEY SOURCE WGIC DEFINITIONS 

Not selected - used to: enable the INFIBUS request signal (SRLC-N), 
enable and acknowledge bus selection, and enable either the cycle 
completion or the abort condition. 

The buffered memory abort condition used to cause a jump and skip on a 
Wait micro-instruction. 

No memory cycle is in progress, allowing normal clock generation to 
proceed on a Wait micro-instruction. 

The INFIBUS control signal requesting half word memory operation. 

The enabling term generated by the master memory write C~'ck Jog;ic 
to place data from the T register onto the INFIBUS. MWOJ.-·N if. 

combined with the enabling term for the slave memory read cycle. 

Write control signals received from the INFIBUS and used during a 
slave memory cycle to select the ALU operation and to control writing 
to the control register, the file register, and placing data out on the 
INFIBUS. 

A general enabling signal for control outputs to the lNFIBUS and read, 
write and abort controls. ONLN-P is true when the processor goes on­
line and stays true until the cycle completes or is aborted. 

The outgoing precedence pulse generated by the incoming precedence 
pulse and disabled by having the proper select conditions and a request 
waiting. 

The INFIBUS signal that causes the present memory cycle to abort. 
Generated by the bus controller, it sets the abort flip-flops if the 
processor is selected and on line. 

The pulse generated by the master memory read cycle logic to clock 
data from the INFIBUS to the register. It is combined with the clocking 
term for the slave memory write cycle. 

The INFIBUS control signal requesting a write operation to memory. 

Service Request level C on the INFIBUS used to request the next 
available data cycle from the BCU. 

The INFIBUS control signal used to strobe the address, wri~e data and 
cycle controls sent out from the processor during a master memory cycle. 

The strobe received from the INFIBUS and used by the slave cycle to 
remove the reset from the self address recognition flip-flop (SAR) and 
used by the master cycle to enable the reset of the selected flip-flop and 
disable the set of the On-Line fl_ip-flop. 
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001 

002 

003 

0011 

IJCJS 

006 

007 

()()8 

009 

Cl10 

011 

012 

013 

011+ 

I 

016 

017 

018 

019 

02( 
02 
021 

I ,, 

i . 
~I 

022 I 
023 

024 

025 

026 

027 

028 

029 

031 

03 

) 

1 

S QTY SERIAL NO. 
~REQD START END 

000 0001 

001 0001 

003 011011 

002 0()()1 

()()4 0001 

006 0001 

001 0001 

()(Jl 0001 

001 0001 

001 0001 

001 OCXl1 

009 00()1 

012 0001 

005 0001 

002 0001 

001 OCXl1 

I no1 0001 

I 001 0001 

'~)f: 1 0001 

i 00,0001 [)()( 0001 
Ofl1 0001 

I 
()()If 0001 

001 00()1 

()(Jl 0001 

009 0001 

002 OCXJ 1 

018 0001 

003 0001 

002 0001 

000 

003 0001 

CODE l SPECIFICATION/ I MATL/NOTE(S) FIND 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(SJ NO. 

2001002161-1 CPA·CKT CARD ASSY 

1001004810·5 PR I NTE.D ~G BO, CPA 

18()()1 80004 7- 1 ICP 

8001 800Cl42 • 1 ICP 

800180CXl43• 1 ICP 

8001 800044-1 ICP 

80CJ1 800046- 1 I CP 

8001 80004 8- 1 ICP 

800181lOOS4-1 !CF-

8001803200-1 ICP 

8001800117-1 ICP 

BCJ0180316S· 1 ICP 

I 
8001 8031 78-1 ICP 

800181)3181 -1 ICP 

180018()3195·1 ICP 

80011):)3121-1 ICP 

8001803204· 1 ICP 

lll01803208· 1 ICP 

8001803212-1 ICP 

N74H08N 183211 I CP SIGNET! CS 
MC'.5001P 0&+713 ICP MOTOROLA 
80111803~11-1 ICP 

80()1803183-1 ICP 

8001803184· 1 ICP 

NB24?A 183211 ICP SIGNETICS 

8001800120-1 ICP 

81l01803180-1 ICP 

RUJ7Sll71G jRE SI STOR MIL·R-22684/1 

RUJ7S152G jRESISTOR MIL·R-22684/1 

RL07S361G jRE SI STOR MIL·R-22684/1 

Cl'll5ED750J03 CAPACITOR MIL·C·S/18 

Arithmetic and Logic Unit CPA, Parts List 
PL2001002161-1, Rev. D, Sheet 2 

USED ON Sl£ 1 
1110A· 1 / 111OA·2 

NOTE 213 2 

IJl7,48}S7 3 
(74H11 

IJl9, 75 ( 74H:Jll) ~ 

~· 12,22,32 5 
74H:l1) 

lJl2t43,44}S8,68, 16 
78 711H:l4 

U73 (74H10) 7 

U7&! (74H20) 8 

U66 (74HS1) 19 
U67 (74S04) 10 

U62 (741SO) 11 

U7, 8, 1 7, 18,27, 12 
28,37,38, S2 
( 7111 S3) 

U3,4, 5, 13, 14, 15, 13 
23,211,25,33,34, 
35 ( 711170) 

U6, 16,26,36,69 111 
( 711115) 

U51,61 ( 74196) 11 s 

IJl6 (7'-lH71+) 16 

U19 ( 711S15) 17 

U6S (711S64) 18 

U71 ( 7&+5112) 19 

USS, 77 120 
USS, 77 20la 
U76 (711586) 21 

Ul, 11,21 ,31 
(711181) 

122 

IJll (74182) 123 

U9 j211 

U10,20,29,30,40, ~s 
S0,60, 70,80 
(BDR) 

U59, 79 ( 7111 711) j26 

R3,ll,S,6,R8 THRU 127 
R20, R22 • 5 I 5 

Rl, 7,23 .5 IS j28 

R21, 2 • 5 IS j29 

~() 

C26,27,29 .2S IS~l 

i 
' 
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.. 

03 

03 

~ 
] 

·~ 03 

03 

03 

03 

03 

03 

04 

9 

·6 

.e 

.g 

04 '.] 
P1 ~ 2~ 

1 
' 

S QTY 
~ REQD 

002 

022 

001 

REF 

A/R 

022 

003 

I 001 

A/R 

048 

000 

000 

I 
i 
I 

I 

SERIAL NO. 

START END 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

I I ·-·,--
CODE DESCRIPTION SPECIFICATION I MAT! NOTE(S) FIN PART NUMBER IDENT VENDOR REF OE!>IGNATION(Sl NC 

8001300311-2 CAPACITOR C23,24 .B IS 32 

8001300101-1 CAPACITOR Cl Ttfl.U C2L 33 
.25 IS 

1001005395-1 SHIELD NOTE 213 34 

LD2001002161·1 LOGIC DIAGRAM 3S 

SN60/SN63 SOLDER oo-s-511 36 

1 OOS000764-1 PIN, TERMINAL NOTE 21D 37 

22AftG WHT TUBING (TEFLON) MIL·I-22129 APPROX INCH REOq 38 

CM!lSF0151 J03 CAPAC TT OR MIL·C-5/18 C2B .25 IS 39 

RTV 3140 71981! RTV COATING DCM CORNING NOTE 211 40 

9003400417-10 WIRE, INSULATED ,OA....... I"' APPROX INCH REQO 

42 

I 
! 

: 

I 
I 

SPE C/D'llfG ! STD NOTES1 200 

LE CP1Cl49- ·: MARKING (I DENT I FY). 201 

AREA TO BE FREE OF SOLDER 202 

TOTAL WARP ANO TWIST SHALL NOT EXCHO .01 ! iCH IN 203 
GENERAL AREA AND .ODS/INCH IN CONNECTOR 

COMPONENTS NOT CALLED OUT BY THEIR FINO Nl»IBER ON 204 
FACE OF DRAWING ARE IDENTIFIED BY THEIR REFERENCE 
DESIGNATIONS. 

MAXIMUM COMPONENT HEIGHT (Slot 1) • 39S i'IAXI MLl'1. 20S 

PROTRUSION (SIDE 2) .075 MAXIMUM. 206 

207 

MAXIMUM COMPONENT CONPIGLRATION DEPICTED ON FACE OF 208 
DRAWING. FOR ACTUAL USAGE SEE APPL! CABLE PARTS LI ST. 

SOUARE PAO ANO/OR DOT DENOTES PIN 1 OF JCP. 209 

TRIANGLE SYMBOL DENOTES TERMINAL PIN LOCATION. 210 

SPOT BONO JUMPER WIRES FIND NUMBER 41 US! NG FIND 211 
NUMBER 40. 

INTERCONNECT WIRING 212 

FROM TO REMARKS 

El EB FINO NO. 41 
E3 ES FIND NO. 41 
E6 E2 FINO NO. 41 
E7 E4 FINO NO. 41 
E9 E 1 CJ FIND NO, 41 
E11 E12 FINO NO. 41 
E13 E14 FIND NO. 41 
EIS E16 FIND NO. 41 
E17 E1B FINO NO. 41 

I NS TALL SHIELD (FINO NUMBER 34) AFTER FLCM SOLDER 213 
OPERATION. 

Arithmetic and Logic Unit CPA, Parts List 
PL2001002161-l, Rev. D, Sheet 3 
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00 1 

()() 

()() 

2 

3 

5 

6 

()CJll 

00 

()() 

7 

8 

9 

() 

1 

2 

3 

()() 

()() 

00 

01 

01 

01 

01 

01 

01 

01 

01 

.. 
5 

6 

7 

Ci1 8 

01 9 

02 

02 

02 

02 

Cl 

1 

2 

3 

02 .. 
02 

02 

02 

02 

02 

03 

03 

03 

03 

OJ 

5 

6 

7 

~ 
~ 
() 

1 

2 

3 

.. 

S QTY SERIAL NO. 
~REQD START END 

000 0001 

001 (]()01 

no .. 0001 

001 0001 

()()2 0001 

006 0001 

001 0001 

002 0001 

()()1 0001 

001 0001 

001 0001 

000 

001 ()(Xll 

002 OCXl I 

002 0001 

()()() 

OC3 0001 

005 ()()()1 

CXJ5 0001 

001 0001 

001' 0001 

003 ()()()1 

OCJli 0001 

00 .. 0001 

001 0001 

()() .. ()()()1 

001 0001 

000 0001 

001 0001 

001 0001 

001 0001 

001 0001 

001 0001 

003 ()()()1 

CODE I SPECIFICATION I 1 MATL/NOTE(S) FIND 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

2001002169-5 CPB·CKT CARD ASSY USED ON SUE 1 
1110A·1, 1110A·2 

1CJ010Cl .. 809·5 PRINTED ~G BO, CPB NOTE 211 ~ 
800 1 80()()1' 2- 1 ICP r,9, 73) 79, &l ~ 

7 .. 1()() 

80018000 .. 3-1 ICP U20 ( 71'1() 1 ) ,. 
80018000 .... -1 ICP U57, 83 ( 71't«l .. ) ~ 
80018000 .. 6-1 ICP U16f 17,56)63,67, j6 

70 7 .. H10 

80018()()()1' 7-1 ICP U18 (7 .. Hl 1) 

BOO 1 8000 .. B· 1 ICP U68, 77 ( 7 .. H20) 

800 1 8000 .. 9-1 ICP U6 ( 7 .. H21) 

800180005 .. -1 ICP U31 (7 .. H51) 

BOCl1800058· 1 ICP U66 ( 71'H55) 

8001800117-1 ICP l.1+1 (71'150) 

8001800118-1 ICP l.1+7, .. 8 (71'151) 

8001803165-1 ICP U2, .. (71'153) 

80018031 73-1 ICP U37' .. 3~1'1' 
( 16 ) 

8()()1803180-1 ICP r·s,3 .. ,37, .. 0 
71' I 71') 

8(]()18()3181·1 ICP U33,35)38,39,5J 
(7 .. 175 

8(]()18Cl312I·1 ICP U52 ( 71'H71') 

8()() 18()3198-1 ICP U51, 62) 7 .. , 81 
( 71'SOO 

B0018Cl3200· 1 ICP USO, 58, 72 ( 71'SO .. ) 

8()()18()3202· 1 ICP U19, .. 5)61'' 75 
( 71'S1 O 

8()() 1803203-1 ICP U7, 65, 78, 82 
( 71'S11 ) 

80018()3208- 1 ICP USS ( 7 .. S61') 

8()()1803212-1 ICP l.161,69,71,76 
(7 .. Sl 12) 

7 .. ROOMP 07933 ICP RAYTHEON U9 ( 71'RClCl) 

BOO 1 8()3198-1 ICP U9 ( 71'SOO) 

MC3001 P 0 .. 713 ICP MOTOROLA U8 

MC3002P 0 .. 713 ICP MOTOROLA l.1+6 

8001803137-1 ICP U10 (7 .. 32) 

8()()18()3218· 1 ICP U32 (7 .. S138) 

N8261'N 1832 .. ICP SIGNET I CS U15 

N8235B 1832 .. ICP SIGNET I CS Ul 1, 1 ... 21 

Control Board CPB, Parts List, SUE lllOA 
PL2001002169-5, Rev. D, Sheet 8 
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le 
19 
1CJ 

11 

12 

13 

1 .. 

15 

16 

17 

18 

19 

~() 

~1 

~2 

~3 

~ .. 

~5 

~6 

27 

27• 

28 

29 

30 

IJ1 

32 

33 
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CJ35 

036 

037 

03B 

039 

CJ40 

041 

042 

043 

044 

0115 

0116 

0117 

Cl4'B 

049 

05( J 

051 

052 

053 

054 

055 

056 

057 

D5B 

059 

060 

061 

062 

063 

064 

065 

066 

067 

06B 

069 

070 

071 

07? 
07'5 

074 

S QTY 
~ REQD 

001 

002 

002 

001 

000 

002 

001 

001 

001 

002 

004 

002 

001 

002 

001 

CJ47 

()()3 

002 

021 

()()() 

()(J1 

001 

001 

001 

001 

001 

001 

001 

001 

001 

001 

009 

AfR 

REF 

000 

004 

002 

A/R 

002 

001 

SERIAL NO. 

START END 

poc11 

)(JO 1 

poo1 

JOO 1 

pcXl1 
bOOl 

0001 

00Cl1 

0001 

0001 

0001 

0001 

0001 

OCXJ1 

0001 

()CXJ, 

0001 

OCXll 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

0001 

()()01 

0001 

0001 

0001 

0001 

0001 

0001 

OCXJ 1 

0001 

0001 

PART NUMBER CODE T SPECIFICATION I I MATL/NOTE(S) 
IDENT 

DESCRIPTION VENDOR REF DESIGNATION(S) 

SN75452P 11295 ICP TEXAS INSTR INC tA;() 

AS• 143· U·3 16776 SOCKET ROBINSON NLGENT NOTE 213 

B001 BOCll 20· 1 ICP ~9,54 (BDR) 

74R174MP p7933 ICP RAYTHEON U36 (174MP) 

B001 B031B0·1 ICP U36 (74174) 

N0.4416X3/4 ~6066 ~APE 3M CO • 75 X • 70 LONG 
APPROX INCH REQD 
NOTE 213 

RUl7S102G ~ES{STOR MIL·R-22684/1 R9 .5 IS 

RL20S511G RES! STOR M!L·R-22684/2 RB .6 IS 

RL07S121G RESISTOR MIL·R-226811/1 R7 .5 IS 

RL07S6BOG jRE SI STOR M!L·R-22684/1 Rl,2 .5 IS 

RL07S102G jRESI STOR MIL·R-22684/1 R3,4,5,6 .5 IS 

CM04FD101 J03 CAPACITOR MIL-C-5/18 C25, 57 • 25 IS 

BOCll 200001 • 1 TRANSISTOR 01 

BOO 160000B• 1 DELAY LINE, FIXED DL1, DL2 

BOCJ1 600()() 7- 1 DELAY LINE, TAPPED DL'.5 

BOD 1300101·1 CAFlACITOR Cl THRU C13, 
Cl 5 THRU C24, 
C26, 27, 29, 30, 31, 
C33 THRli C36, 
C3B THRU C52 
.25 IS 

B001300311-2 CAPACITOR C2B,32,37 .B IS 

80013.00333·2 CAPACITOR C14,53 .8 IS 

1005000764-1 PIN, TERMINAL NOTE 210 

1005000796-41 READ ONLY MEMORY U2B 

1005000796-42 READ ONLY MEMORY U23 

1005000 796-43 READ ONLY MEMORY U24 

1005000 796-44 READ ONLY MEMORY U22 

1005000796·4 5 READ ONLY MEMORY U26 

1005000796-46 READ ONLY MEMORY U25 

1005000796-117 READ ONLY llEMORY U27 

1005000 796-llB READ ONLY MEMORY U30 

1005000796-49 READ ONLY MEMORY U29 

1005000796-26 READ ONLY MEMORY Ul 2 

1pq5000 796- 2 7 READ ONLY MEMORY U13 

10010049711· 1 RES! STc:F. CLUSTER Al THRU A9 

SN60/SN63 SOLDER OO· S-571 

LD2D01002169· 1 LOG! C DIAGRAM 

I 
9003400417-10 WIRE, I NS Lt.A TED 30A~ WHT 

APPROX FT REQD 

CM05ED750J03 CAPACITCll. MIL·C·5/1 B C54,55 .25 IS 

RTV 3140 71984 RTV COATING DOW Cc:F.NING NOTE 215 

CM05FD391 J03· CAPACITOR MIL·C-5/1 B C56, 5B .25 IS 

RL07S151G RES! STOR MIL·R-22684/1 R10 

Control Board CPB, Parts List, SUE lllOA 
PL2001002169-5, Rev. D, Sheet 9 

FIND 
NO. 

!14 

35 

36 

37 

37• 

3B 

39 

110 

II 1 

42 

113 

44 

45 

46 

47 

4B 

49 

50 

51 

52 

53 

511 

55 

56 

57 

5B 

59 

60 

61 

62 

63 

64 

65 

66 

67 

6B 

69 

70 

71 

72 



00 

00 

00 

1 

2 

3 

4 00 

00 

006 

5 

7 

8 

9 

Cl 

1 

2 

3 

00 

00 

()() 

01 

01 

01 

01 

01 

01 

(11 

01 

4 

5 

6 

7 

ci. 8 

01 9 

02 

02 

Cl 

02 

02 

1 

2 

3 

02 4 

02 

02 

5 

~ 

·~ 02 

02 

02 

03 

03 

03 

03 

Ol 

·~ 
9 

(~ 

1 

2 

3 

\+ 

MB2002001147-11 SUE 1110A/11A/12A 

S QTY SERIAL NO. 
~REQD START END 

000 0001 

001 0001 

()()4 0001 

001 0001 

002 0001 

006 ()()()1 

001 0001 

002 ()001 

001 ()(]()1 

()()1 0001 

()(Jl 0001 

000 

()()1 OCXl1 

CXl2 (]()()1 

002 0001 

000 

OCJ4 0001 

005 0001 

005 0001 

001 0001 

004 0001 

CXl3 0001 

004 0001 

004 0001 

()(Jl 0001 

004 0001 

001 OCXll 

CICJO OCXl1 

001 0001 

001 0001 

CXll OCXll 

001 0001 

()(Jl 0001 

003 0001 

CODE l SPECIFICATION I J MATt/NOTE(S) FIND 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATIONCS) NO. 

20Cl1002169-6 CPB-CKT CARD ASSY USED ON SUE 1 
1111A•1,1111A-2 

1()() 1 ()()4 B09· 5 PRINTED ftRG BO, CPB NOTE 211 ~ 
BOCJ1800042-1 ICP U59, 73\ 79, 8CJ 3 

(74HOO 

8Cl01800043· 1 ICP U20 ( 74H01) ~ 
8()() 18()()044-1 ICP U57, 83 ( 74Kl4) 5 

BOO 1 80CXl46- 1 ICP U16t 17, 56)63,67, 16 
70 74H10 

B001 8Cl004 7. 1 ICP U18 (74H11) 

80018CJCJ048- 1 ICP U68, 77 ( 74H2Cl) 

8Cl01800Cl49-1 ICP U6 (74H21) 

8001 800054-1 ICP U31 (74H51) 

80018CJ0058· 1 ICP U66 ( 74H55) 

8()()1 8()011 7-1 ICP U41 (74150) 

8CJ018Cl0118· 1 ICP U47,48 (74151) 

8()01803165-1 ICP U2,4 (74153) 

80018031 73- 1 ICP r74~~3~3 ·"" 
8Cl018Cl318Cl· 1 ICP Ul, 5, 34, 37;40 

(74174) 

80018Cl31 81 - 1 ICP ~3,35)38,39,53 
74175 

80018Cl3121-1 ICP U52 (74H74) 

8Clll 18Cl3198· 1 ICP USl,62)74,81 
( 74SOO 

8CXJ 18Cl32CXl• 1 ICP US0,58, 72(74S04) 

8Cl018Cl3202•1 ICP U19,45)64' 75 
(74S10 

8Cl018Cl32D3· 1 ICP U7,65,78,82 
(74S11) 

80018Cl3208· 1 ICP USS (74S64) 

8Cl018Cl3212· 1 ICP U61,69, 71, 76 
(74S112) 

74RDOMP 07933 ICP RAYTHEON U9 (74ROO) 

80018(13198· 1 ICP U9 (74SOO) 

MC3001P 04713 ICP MOT MOLA U8 

MC3002P ()4713 ICP MOT MOLA U46 

8Cl018Cl3137·1 ICP U10 (7432) 

8()() 18Cl3218· 1 ICP U32 (74S138) 

N8264N 18324 ICP SIGNETICS U15 

N8235B 18324 ICP SIGNETICS U11,14,21 

Control Board CPB, Parts List, SUE llllA 
PL2001002169-6, Rev. D, Sheet 10 

7 

8 

19 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

27• 

28 

29 

30 

~1 
132 

33 



SUE 1110A/11A/12A MB2002001147-ll 

-
S QTY SERIAL NO. 

PART NUMBER CODE 
DESCRIPTION l SPECIFICATION / 1 MATljNOTEISl FIND 

~ REQD START END !DENT VENDOR REF DESIGNATION(Sl NO. 

035 

036 

037 

038 

039 

04( ) 

041 

042 

043 

044 

045 

046 

047 

048 

()49 

05( ) 

051 

052 

053 

054 

055 

056 

057 

058 

059 

06( 

06 

062 

063 

06" 

06 

066 

06 

068 

069 

07( 

l 

1 

5 

7 

l 

07 

()) 

I 
l 

07.5 

OJ4 

001 )()(J1 

003 ~001 

002 ]()01 

001 ]()01 

000 ~001 

003 )()01 

001 0001 

001 0001 

001 OC01 

002 0001 

004 ()()01 

002 0001 

001 0001 

002 0001 

001 0001 

047 0001 

003 0001 

002 0001 

021 0001 

000 

001 0001 

001 0001 

001 0001 

001 0001 

001 0001 

001 0001 

001 0001 

001 0001 

001 ()(XJ 1 

001 0001 

001 0001 

009 0001 

A/R 0001 

REF ()(Xl1 

000 

004 0001 

002 0001 

A/R 0001 

002 OCXJ1 

001 0001 

SN75452P 01295 ICP TEXAS INSTR INC 

AS-143-U-3 06776 SOCKET ROBINSON NI.GENT 

8001800120-1 ICP 

74R174MP 07933 I.CP RAYTHEON 

8001803180-1 ICP 

N0.4416X3/4 26066 TAPE 3M CO 

RUl7S102G RESISTOR MIL·R-22684/1 

RL20S511G jRESI STOR MIL-R-22684/2 

RL07S121G RESISTOR MIL·R-22684/1 

RL07S680G RESISTOR MIL·R-22684/1 

RL07S102G RESISTOR MIL·R-22684/1 

CM04FD101 J03 CAPACITOR MIL•C-5/18 

8001200001 •1 TRANSISTOR 

80016!10008-1 DELAY LINE, FIXED 

800160000 7-1 DELAY LINE, TAPPED 

8(]()1300101-1 CAPACITOR 

8001300311-2 CAPACITOR 

8()()1300333-2 CAPACITOR 

100500076"· 1 PIN, TERMINAL 

1005000856·31 READ ONLY MEMORY 

10050CXJ856·32 READ ONLY MEMORY 

1005000856·33 READ ONLY MEMORY 

1005000856·34 READ ONLY MEMORY 

1005000856·35 READ ONLY MEMORY 

1005000856·36 READ ONLY MEMORY 

1005000856·3 7 READ ONLY MEMORY 

1005()()()856·38 READ ONLY MEMORY 

10050CXJ856·39 READ ONLY MEMORY 

1005000796-26 READ ONLY MEMORY 

11105000796·27 READ ONLY MEMORY 

1001004974·1 RESISTOR CLUSTER 

SN60/SN63 SOLDER 00· S-571 

LD2001002169·1 LOGIC DIAGRAM 

9003400417·10 WIRE, INSULATED 

CM:l5ED750J03 CAPACITOR MIL·C·5/18 

RTV 3140 71984 RTV COATING DOW CORNING 

CM:l5FD391 J03 CAPACITOR MIL·C·5/18 

RUl7S151G RESISTOR MIL·R·22684/1 

Control Board CPB, Parts List, SUE llllA 
PL2001002169-6, Rev. D, Sheet 11 

U60 3" 

NOTE 213 35 

~9,54 (BDR) 36 

U36 (174MP) 37 

U36 (74174) 37• 

• 75 X , 70 LONG 38 
APPROX INCH REOD 
NOTE 213 

R9 .5 ts 39 

RS .6 IS 40 

R7 .5 IS 41 

R1, 2 ,5 IS 42 

R3,4,5,6 .5 IS 43 

C25,57 .25 IS 44 

01 45 

DL1, DL2 46 

DU 47 

C1 THRU C13, 48 
C1 5 THRU C24, 
C26, 27, 29, 30, 31, 
C33 THRU C36, 
C38 THRU C52 
.25 IS 

C28, 32, 37 .8 IS 49 

C14,53 .8 IS 50 

NOTE 210 51 

52 

U28 53 

U23 54 

U24 55 

U22 56 

U26 57 

U25 58 

U27 59 

U30 60 

U29 61 

U12 62 

U13 63 

A1 THRU A9 6" 

65 

166 

67 

30A~ WHT 
APPROX FT REQD 

f6a 

C54,55 .25 IS 69 

NOTE 215 711 

C56,58 .25 IS 
' 

71 

R10 72 



()() 1 

002 

003 

004 

oos 

006 

7 00 

()()8 

009 

01( 

011 

012 

013 

014 

01S 

016 

017 

l 

019 

l 02( 

021 

022 

023 

024 

02S 

026 

l 

027 

028 

029 

03( 

031 

032 

033 

(]3~ 

MB2002001147-ll SUE 1110A/11A/12A 

S QTY SERIAL NO. 
~REQD START END 

000 0001 

001 0001 

004 0001 

001 0001 

002 0001 

006 0001 

001 0001 

002 0001 

001 0001 

001 0001 

001 0001 

000 

001 0001 

002 0001 

002 0001 

000 

004 0001 

005 0001 

005 0001 

001 0001 

004 0001 

003 0001 

004 0001 

004 ()()()1 

001 0001 

004 0001 

001 0001 

000 0001 

.001 0001 

001 0001 

001 0001 

001 0001 

001 0001 

003 0001 

CODE ] SPECIFICATION I 1 MATL/NOTE(S) FIND 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION($) NO. 

2001002169-8 CPB- CKT CARD ASSY USED ON Sl.E ~ 
1112A•1,1112A-2 

1001 004809- 5 IPRINTED ~G BO, CPB NOTE 211 b 

80Cl1 80004 2- 1 ICP U59, 73} 79,80 ~ 
( 741{)0 

8001800043-1 ICP U20 ( 711HO 1 ) ~ 
8001 800044- 1 ICP us 7' 83 ( 74H:ll4) Is 
80Cl1800046- 1 I CP U16t17,56}63,67, ~ 

70 74H10 

8001 80004 7- 1 ICP U18 ( 74H11) 

8001800048-1 ICP U68, 77 ( 74H20) 

BOOl B00049-1 I CP U6 ( 74H21) 

BOOl B00054-1 ICP U31 ( 74H51) 

BOCll BOOCJ 58- 1 I CP U66 ( 74H55) 

BOOl BOOl 1 7-1 ICP U41 (74150) 

BOO! BODl 1B-1 ICP U47,48 (74151) 

BOCJl B03165-1 I CP U2,4 (74153) 

BOO 1B031 73-1 ICP U3,42,43,44 
(74163) 

80CJ1 BO 31 BO - 1 I CP Ul, 5, 34, 37,40 
(74174) 

BOOl B031 Bl -1 ICP U33,35}38,39,53 
( 741 75 

B001B03121-1 I CP U52 ( 74H74) 

BOO 1B0319B-1 ICP U51,62}74,B1 
(74SOO 

BOCll B03200· 1 I CP USO, SB, 72 ( 74504) 

B001B03202·1 I CP U19,45) 64, 7S 
( 74S10 

BOCll B03203-1 ICP U7, 65, 78, 82 
( 71'S1 1) 

8001803208- 1 I CP USS ( 74564) 

8001803212-1 I CP U61,69, 71, 76 
(74S112) 

74ROOMP 07933 I CP RAYTHEON U9 ( 74ROCl) 

8001803198-1 I CP U9 ( 74SOO) 

MC3001 P 04713 ICP MOTOROLA U8 

MC3002P 04713 ICP MOTOROLA U46 

8001803137-1 ICP U10 ( 7432) 

8001803218-1 I CP U32 (745138) 

N8264N 18321' I CP SIGNET I CS Ul S 

N82358 18324 ICP SIGNET I CS U11, 14,21 

Control Board CPB, Parts List, SUE 1112A 
PL2001002169-8', Rev. D, Sheet 12 

17 

le 
~ 
10 

hl 

12 

~3 

14 

15 

16 

~7 

18 

19 

120 

121 

122 

123 

124 

j25 

126 

127 

127• 

128 

~9 
130 

bl 

b2 

133 



SUE 1110A/UA/12A 1VIB2002001147-11 

S QTY SERIAL NO. CODE l SPECIFICATION I 1 MATL/NOTE(S) FIND 
~ REQD START END 

PART NUMBER 
IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

035 

036 

037 

038 

039 

04C l 

041 

042 

043 

044 

045 

046 

047 

048 

049 

05( l 

051 

052 

l 

J 

053 

054 

055 

056 

057 

058 

059 

06( 

061 

062 

"J63 

:J64 

065 

066 

067 

068 

069 

07C 

071 

on 
()7, 

014 

001 

003 

002 

001 

()()() 

003 

001 

001 

(JOl 

()(12 

004 

002 

001 

002 

001 

047 

003 

002 

021 

OCXl 

001 

001 

001 

001 

()()1 

001 

001 

001 

()()1 

001 

001 

009 

fl:/R 

RH 

000 

004 

002 

A/R 

002 

001 

)001 

)()()1 

lOCJl 

poo1 

)()()1 

lCJCJI 

JCJ()l 

1001 

po01 

pom 

1001 

)()01 

poo1 

!001 

JCJO I 

0001 

ClOOl 

0001 

0001 

0001 

0001 

(]()()1 

0001 

0001 

icJ001 

0001 

)()01 

JCJ01 

0001 

0001 

0001 

JCXl1 

0001 

)()()1 

JCJ01 

JCJ01 

JCJ(Jl 

)()()1 

SN75452P 11295 ICP TEXAS INSTR I NC 

AS-143-U-3 16776 SOCKET ROBINSON Nl.GENT 

8001800120-1 ICP 

74Rl 74MP >7933 ICP RAYTHEON 

8001803180-1 ICP 

N0.4416X3/4 ~6066 ~APE 3M CO 

RLCl7S102G jRESI STOR MIL·R-22684/1 

RL20S511G jRESISTOR MIL·R-22684/2 

RL07S121G ~ESISTOR MIL·R-22684/1 

RLCl 7S68ClG jRESISTOR MIL·R-22684/1 

RL07S102G ~ESI STOR MIL-R-22684/1 

CM:l4FD101 J03 CAPACITOR MIL·C-5/18 

8001200001-1 ~RANSISTOR 

8Cl016CJC)(l08-1 DELAY LINE, FIXED 

8()()1600007-1 DELAY LINE, TAPPED 

8CJCJI 300101-1 CAPACITOR 

8001300311-2 CAPACITOR 

8Cl01300333-2 CAPACITOR 

1005000 764- 1 PIN, TERMINAL 

1005000856-41 READ ONLY MEMORY 

1 OCJ5000856-42 READ ONLY MEMORY 

1005000856-43 !READ ONLY MEMORY 

1005000856-44 READ ONLY MEMORY 

1005000856-45 jREAD ONLY MEMORY 

100 5000856-46 READ ONLY MEMORY 

1005000856-47 !READ ONLY MEMORY 

1005000856-48 !READ ONLY MEMORY 

1005000856-49 jREAD ONLY MEMORY 

1005000 796-39 jREAD ONLY MEMORY 

1005000796-40 jREAD ONLY MEMORY 

1001004974-1 RES! STOR CLUSTER 

SN60/SN63 SOLDER OQ-S-571 

LD2001002169-1 LOGIC DIAGRAM 

9003400417-10 WIRE, INSULATED 

CM05ED75CJJ03 CAPACITOR MIL-C-5/18 

RTV 3140 71984 IRTv COATING DOW CORN! NG 

CM05FD391 J03 CAPACITOR MIL·C-5/18 

RLCJ7S151 G IRES! STOR MIL-R-22684/1 

Control Board CPB, Parts List SUE 1112A 
PL2001002169-8, Rev. D, Sheet 13 

U60 34 

NOTE 213 35 

1.M, 54 (BDR) 36 

U36 (174MP) 37 

U36 (74174) 37• 

• 75 X • 70 LONG 38 
APPROX INCH REQD 
NOTE 213 

R9 .5 IS 39 

RS .6 IS 140 

R7 .5 IS 41 

Rl,2 .5 IS 42 

R3,4,5,6 .5 IS 43 

C25, 57 .25 IS 44 

Ql 45 

DL1,DL2 46 

DU 47 

Cl THRU C13, 48 
Cl 5 THRU C24, 
C26, 2 7, 29, 30, 31, 
C33 THRU C36, 
C38 THRU C52 
.25 IS 

C28,32,37 .8 IS 149 

C14,53 .8 IS 50 

NOTE 210 51 

52 

U28 53 

U23 54 

U24 55 

U22 56 

U26 57 

U25 58 

U27 59 

U30 150 

U29 j61 

U12 152 

U13 63 

Al THRU A9 64 

65 

66 

67 

3CJAWG WHT 68 
APPROX FT REQD 

C54,55 .25 IS 69 

NOTE 215 70 

C56,58 .25 IS 71 

RIO 72 

~ 



MB2002001147-11 SUE 1110A/11A/12A 

) 2()( 

201 

202 

203 

2Cl4 

205 

206 

207 

208 

209 

211 

211 

) 

212 

213 

214 

216 

S QTY SERIAL NO. 
~REQD START END 

REF )()()1 

A/R )()()1 

REF ~mot 

REf' )()Of 

REF' )()Of 

REF )()Of 

REF JOO! 

000' 

REF JOO! 

REF )()()1 

REF ]()()f 

REF 0001 

000 

REF 1cJ001 

REF' 0001 

REF ~JOO! 

REF ClCXl1 

PART NUMBER CODE DESCRIPTION l SPECIFICATION I I MATL/NOTE(S) 
IDENT VENDOR REF DESIGHATION(S) 

SPEC/C*G/STD NOTES1 

LE CP10lt9· 17 ~K PART t.llJIBER 2001002169·1. 

~REA TO BE FREE OF SOLDER. 

~PTAL WARP ANO TWIST SHALL NOT EXCEED .010/INCH IN 
ENERAL AREA ANO .005/INCH IN CONNECTOR AREA. 

COMPONENTS NOT CALLED OUT BY THEIR FINO Nt.J4BER ON 
~~CE OF DRAWING ARE IDENTIFIED BY THEIR REFERENCE 

ESIGNATIONS. 

~XIMUo1 COMPONENT HEIGHT (SIDE 1) .395 ~IMUo1. 

!PROTRUSION (SIDE 2) .075 MllXIMUo1. 

~H4ll' COMPONENT CONrtGlRATION DEPICTED ON f'ACE Of 
~WING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST. 

SQUARE PAO AMJ/OR DOT DENOTES PIN 1 OF ICP. 

~RIANGLE SYMBOL DENOTES TERMINAL PIN INSTALLATION. 

!fOR ASSE"3LIES •5 AND ·9 AOD Ju.ER ( HNO ID. 58) FROM 
J2A t TO J2A2 ANO t"ltOM J2B1 TO J2B2. 

~APE DOWN SOCltET FINO Nt.J4BER 35 TO FIND NlJf!ER 2 
USING FIND NlJ48ER 38 ANO FINO NlJolBER 70, 

"X" DENOTES ICP LEAD TO BE BENT TO HORIZONTAL POSITION 
PRECAUTION SHOll.O BE TAKEN NOT TO BREAK OR CRACK LEADS 

SPOT BONO JlJ4PER WIRE (FIND NlJ48ER 68) USING FIND 
NUo18ER 70 TO Fl ND NlMBER 2. 

CONTINl£0 ON NEXT PAGE, 

• 

Control Board CPB, Parts List Notes 
PL2001002169, Rev. D, Sheet 14 

FIND 
NO. 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

21() 

211 

212 

213 

214 

215 

216 



SUE lllOA/llA/12A 

S QTY SERIAL NO. 
PART NUMBER CODE DESCRIPTION l SPECIFICATION I 

~ REQD START END IDENT VENDOR 

216 _,IRE LI ST GI[}. 
IRE~RKS ,ROM TO 

Utl0-2 Utl!l-1 
u1m-1 Utl5· 11 
ua2-3 U12-4 
U82-4 1.153-1 
E6 U82·5 
U82·5 1.153-15 
1.182-6 E15 

<ID 
E13 E1Cl 
Utl7· 11 E11 
E11 E14 
E14 1.182-2 
1.182-2 Ul2-1 
E9 ES 

@ 
E7 Utl6· 13 
U66·2 Utl6-1 
1.164·9 U82-12 
1.182-13 U73·8 

<ID l.165·5 Utl5·4 
U77•9 U77•7 
E2 U83-2 
E3 U83-1 
Ul!2· 11 uso-10 
U82-8 l.115-2 
1.182-10 U82-9 

GE) 
Ul!2-9 Utl9·6 
Utl7-4 E4 
l.117-3 U57-1!l 

~ 
lJt7·2 U57-11 
1.157-11 U76·2 
U76·2 El 

4 U75·9 U75- rn 
l.160-3 R2,R10 
U83-7 U82-7 
U82-7 E12 
Ul3·14 Ul!2-11f 
1.183-14 E16 

ueo-2 um-s 
IJ80· 1 U78•9 
U68-1 U78-1D 
IJ.I0-9 E17 
IJ.l!l-12 [18 

Control Board CPB, Wire List 
PL2001002169, Rev. D, Sheet 15 

MB2002001147-11 

l MATL/NOTE(S) FIND 
REF DESIGNATION($) NO. 

216 

'IND "°· 
68 

• 

I 
I 

68 

I 
I 
I 

I 

I 



SUE 1110A/11A/12A 

001 

(l(J 3 

[)()4 

Or JS 

S QTV 
~ REQD 

OOD 

001 

003 

003 

330 

SERIAL NO. 

START END 

00('1 

00()1 

0001 

()[J(J 1 

0001 

PART NUMBER 

2001002166-0 

1001004808· 1 

12 1 - 736(1-()3 5 

121-7360·020 

030- 7331 -001 

CODE 

T 
SPECIFICATiON 

IDENT DESCRIPTION VENDOR 

I CM- CKT CARO ASSY 

PRINTED W'RG BO, ICM 

71468 INSlJ..ATOR, ECP4 ITT CANNON 

71468 INSULATOR, ECP4 ITT CANNON 

71468 CONTACT, ECP4 ITT CANNON 

I-

001 

002 

003 

004 

005 

006 

. 

S QTV 
~REQD 

000 

()(Jl 

000 

000 

000 

()()() 

012 

SERIAL NO 

START END 

(J(XJ1 

0001 

OCXJ1 

Interconnect Module, ICM, Parts List 
PL2001002166-0, Rev. C, Sheet 2 

CODE ] SPECIFICATION 
PART NUMBER IDENT DESCRIPTION VENDOR 

2001 002 166- 1 I CM-CKT CARO ASSY 

2001001166-0 I CM- CKT CARD ASSV 

4508 • 75 WIDE 04963 FOAM TAPE 3M CO 

InterconneCt Module, ICM, Parts List 
PL2001002166-1, Rev. C, Sheet 3 

1VIB2002001147-ll 

l MATL/NOTE(S) FIND 
REF DESIGNATION($) NO. 

PROCLREMENT ONLY 1 

2 

70 PCS (DUAL 35) 3 

40 PCS (DUAL 20) 5 

.094 THK RD 6 

] MATL/NOTE(SJ FIND 
REF DESIGNATION($) NO. 

USED ON 1 
SL£ 1110-1 

2 

3 

4 

5 

6 

APPROX INCH REOO 7 

-



OCJ1 

Cl02 

003 

004 

S QTV 

~~ 
000 

1)1'.WJ 

001 

006 

SERIAL NO. 
START END PART NUMBER 

0001 2001002232· 1 

0001 1001005188-1 

0001 4508 • 75 WI DE 

CODE l SPECIFICATION I l MATl/NOTE(Sl 
IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

IDM-CKT CARD ASSY USED ON Si.£ 1110 1 

2 

CONNECTOR ASSY, IDM ~ 
04963 f'OAM TAPE 3M CO APPROX INCH REOD pt 

' ' 

Interconnect Dual Module, IDM, Parts List 
PL2001002232-1, Rev. B, Sheet 2 

FIND 
NO. 



APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A RE LE.I-):;,£ Fol( PRODUCT ION { .' 
..,,,;;' 

) 

l l 1 I I I 
1J2l3l4I5IsJ1 I I a I 9I10 I I I 11I12J13J14 I 15}16 I I I I I I I I I l l l l 11I1a J19 J20I 21J 22J23J24J 25J 2sJ21 20J 29J 30J31 

RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

~~3 Bolt Beranek and Newman Inc. 
DRAFTSMAN· - i ! Cambridge Massachusetts ,. --· ., 

DRAWING TITLE 

~ 

CHECKER !!'-·-- .... ~,~ 

CPB TE,...HN·,-~ ::.. 1-.,_ l \_,.. I..- :-<. :::.. -
ENGINEER -

•. 
--'<: "'..(f 

APP'D.FQR RE;.L SIZE CODE IDENT NU. DRAWING NO. 

"-~' ''<. { ! ; ' / -· 
. . A -~? B-<Sl 5 

APP'D (CUSTOMER) 

SCALE TREV _ ~-- ___ ]SHEET 
f OF 2 , 



CPB 

Switches 

Jumpers 

Size 

256 

512 

1024 

Processor Control Board 

also see CPA-~5 

Status 

w 

see CPA-~l 
R 

none 

ROM Size 

J2-A J2-B 

1 to 2 1 to 2 

1 to 2 -
- -

-

Lockheed 

U42 is installed for 
ROM sizes of 512 or 
1024 words 

Sheet 2 of 2 



APPLICATION REVISION 

NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED 

A RELEA~E. f () \:< °\>\:l..OJLQ_c.. \\ON -- ~-" / 

<-

c> : .~ ,: SEE C PB-02. 

T T T T I I 
1T2T3T4T5JsJ1 

I I 
a I 9 J10 

I I I I 
II I 12J13 I 14 15 J16 

l l l l l I I I I l T T T 
11J 1sJ 19 J20J 21J22123J24l25l2s121 2aT29T 5~131 

RECORD OF REVISION STATUS OF EACH SHEET 

CONTRACT NO: 

l=l[fL~ Bolt Beranek and Newman Inc. 
DRAFTSMAN iM LI Cambridge Massachusetts I Z '5__ -

~ 

DRAWING TITLE 
CHECKER 

CPB SCHEMATIC 
ENGINE~ 17! -~.- .,, ~ . 

. /,,-( ·/~ · .. - h 

APP?~Hz .. SIZE CODE IDENT NO. DRAWING NO. 

_<.) - -~ J .lJ' :.:'Lb_ A C'P5 - 2.~ 
APP'D (CUSTOMER) 

SCALE J REV A I SHEET 1 OF 1 

• 



Report No. 3004 Bolt Beranek and Newman Inc. 

Processor Control Board 

CPC-05 Technical Reference 

-



l•'I 1;1 :1 .. ·1. 1 1 ., 
~ .. -, Af'PL ICA l ION REVISION ; .. , .. ----.,.' 

NEXT ASSY usrn oN UH OE.SCHIPTION DATE Al'l'HOV[D 
t-. .. I? - /(,,·· '/') /-1 ; '., __ :·j; .. : r of:. II:'rJ 7:.J '..J'. T i,_J/j 

.. 

·-·-

t---- .~ ..... - .. ·---1 1--· 

.. 

-}JlIIBII --~-£t-Jgi_III1IIII1I 
1 2J3J4l~I~ 7 oI9J.10 11121~ 14 15 1G 11 1~L19J20J21J22j23J_2..;_l2sJ2G_l21 1 Li--2cl2s ;;o 31 _ 

RCC 01? D OF REVISION STATUS OF EACH SHEET -·...---· 
CON I fU,,CT NO: 

~~-~ 1·~~-, Bolt Beranek and r\!cwm(!n Inc. 
~i.lflN . ')· / t ~EL.~011 Cambridge Massachu!:.ctts .... ~_ ..... / 

- ... 
DRAWING fill[ 

--- --··--· 
ClllCl<lll 

CPC iE'CHNtCAL REF ~· 
UIGINLU! i ' .. ·. l' /, r:fU!-r.:<_ A CUUL IULH I ""· UllAWINC c· p c.-¢ s -

1 
APf"lpl.Oll IH;.L 
-L!:. -~~.;l.1 ?__{-:---·:·. --- ----
Al'f"l> (CUS I UM!. Ii) m- ----IiliV'A ___ J s11n T _,. -~---] --



CPC Processor Control Board 

also see er A-05 

Status 

w 

see CPJ\-01 
R 

Switches none 

Jumpers ROM Size 
-------·- -· T--~ 

Size J2-A · J2-B · 
----·· ····------ --------L---

256 1 to 2 I 1 to 2 : ___ ,, ____ ... _ ........ ------·--·-·----J. _______ 1 

l~~~---= _: t :=± ~- j 

Lockheed 

U42 is installed for 
ROM sizes of 512 or 
1021~ words 

Sheet 2 .of 2 
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