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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 R1110A/llA/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 t 8-27-7:3 
SUE 1111 Revision C f 8-24-n 
SUE 1112 Revision C f 9.;..10-7:) 
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IN TRODU C TION 

SUE 1110A/1111A/1112A PROCESSORS 

MAINTENAN CE BULLETIN 

MB2002001147-11 

This bulletin contains detailed information about the SUE 1110A, l111A,. and 

1112A Processors. SUE 1110A is the general purpose processor, SUE 1111A 

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 systems. 

The processors are designed to be independent of other system modules and to 

minimize use of the INFIBUS. 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 ll11A 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\Is 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 1110A -1. Secondary processors (interconnected by an IDM) 

are denoted by a -2 suffix such as 1110A -2. 

INSTALLA TION 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 next 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, C PB and BClT circuit cards to 

interconnect their back edge connectors (J1). 
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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 (J1). 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 0; 

no jumper a binary 1. In SUE standard practice, the CPU is forced to address 00 

by signals CPUO, CPU1 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. 

Ta bl 1 e . Processor Add ress Jumpers 

Processor Jumpers Installed 

Number Binary Address 
J3-1 to J3-2 J2-1 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 111lA 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-A1 to J2-A2 and J2-B1 to J2-B2 to extend the most 

significant ROM address bits as needed to address the larger ROMs. (See 

Logic Diagram LD2001002169-1 Sheet 2.) The ROM address jumpers are 

installed on the CPB as indicated in Table 2. 

a e \ T bl 2 . RO MAdd ress Jumpers 

Processor 
C PB Jumpers Installed 

Model 
J2-A1 to J2-A2 J2-B1 to J2-B2 

1110A Yes Yes 

11UA Yes No 

1112A Yes No 

SINGLE-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".1 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 

CPA 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 regis ter. The current word in the M regis tel' is decoded to supply 

control and timing functions throughout the processor. 

INFIBUS INTERFACE AND ARITHMETIC LOGIC UNIT (CPA) 

The ALU can process two I6-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 L1-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 AL U 

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 (R8), 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 B is 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 A16R-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/run 

flip-flops. Register S is a twelve bit counter (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 is used by the microcode to enter a halt routine. Run flip

flop controls the clock ani 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 FORMA T 

The microcode word format is shown in Figure 2. Fields in the word are 

::::-elated 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 II Z6 25 24 23 22 21 aJ 19 18 17 b 15 14 13 12 11 10 9 8 7 6 , 4 3 210 

S T A C D X F Y M l2 Ll Z W 

Figure 2. Microcode Word Format 

S FIELD, BITS 35 THRU 33: MICROCODE TYPE 

Specifies type of microcommand. 1he 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 == 0, 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 ARITHMETIC 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 
Hexidecimal 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 

X and Y 
-

2 Mask Y Output a 1 for every 0 in X and Y 
XandlinY 

3 Clear Output all ZEROs 0 
4 NAND Output a 1 for every 0 in X and Y 

Xor Y 
-

5 Complement Y Output a 1 for every 0 in Y Y 
6 Exclusive OR Output a 1 for every bit X@ Y 

of X and Y that 
differ -

7 Mask X Output a 1 for every 1 in X X and Y 
andOinY 

8 Insert in Y Output a 1 for every 0 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 X and Y 

and Y 
C ONEs Output all ONEs 1 -
D Insert in X Output a 1 for every 1 in X Xor Y 

or 0 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 ONEs 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=-l -

and CYIN = 1 XvY+X· Y+CYIN 

B X and Y minus 1 plus 
Carry X· Y-lt-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 FIE LD, 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 = 0, 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 = 0, 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 = 0, 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 

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. 

If S = 0, 1, 2, or 3 (i. e., bit 35 = 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 

IfS = 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 
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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 ::: 0, 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: 1"1"F1" (input only) 

F FIELD, BITS 19 AND 18: NEXT OHDEH 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 IN1"IBUS: 

F ::: 0, 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 di.sable the transfer of the two microcode literal 

fields L2 and L1 to the four 4-bit fields of Y: 

Y ::: 0, R register 
Y == 1, A register 
Y ::: 2, T register 
Y ::: 3, L Field Control (see l'd Field) 
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M FIELD, BITS 15 TIffiU 12: MULTI FUNCTION 

This field operates with other fields for different functions. When Y = 3, it 

controls mapping of literals L2 and L1 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 L1 Enabled L2 Enabled L1 Enabled 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

M =0 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 = 0,8 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 L1 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 = 0 Halt flip-flop set HBFS 
M = 1 Interrupt condition false NEXT 
M == 2 Bit 00 of R Register ROOS 
M == 3 Class 0,4,8, or 12 E13S E12S 
M == 4 All ONEs flip-flop set ONES 
M == 5 Carry flip-flop set CRYS 
M = 6 Overflow flip-flop set OVFS 
M = 7 Abort flip-flop 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 THRU 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 = Is 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 L1 = 0, 4, 8, or 12, L2 represents the four most significant bits of 

the jump table address. 

S = 1, Special Command: 

L2 = 0, 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 0 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 0 are contained in Ll. 

L1 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 1.2 and L1 fields 

to select a four-bit field from the E register, or other sources, for generation 

of special literals on the next micro instruction: 

1.1, Bits 7 and 6 = 0, Select E03 thru EOO 

1.1, Bits 7 and 6 = 1, Select E07 thru E04 

L1, Bits 7 and 6 = 2, Select Ell thru E08 

L1, Bits 7 and 6 = 3, Select E 15 thru E 12 

L1, Bits 5 and 4 = 0, Table output to 1. field (bits 11 to 04) 
(table address is L2 with selected E field) 

1.1, Bits 5 and 4 = 1, Interrupt level to 1. field bits 8 and 7 

1.1, Bits 5 and 4 = 2, CPU number to L field bits 10, 9 

L1, Bits 5 and 4 == 3, Output bits of E (selected by L1 bits 7 and 6) 
to M field, (bits 15 thru 12) 

W FIELD, BITS 2 TlffiU 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 = ° or 4, the ALU 1 signal is copied into the ONEs flip':"flop: 

W = 0, None 
W = 1, A register 
W = 2, T register 
W = 3, Loop COllllter 
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 ~ODULE PIN ASSIG~ENTS 

Pin assignments for interconnect modules IC~ and ID~ are listed in Table 7. 

Table 7. CPA-CPB Interconnect ~odule Pin Assignments 

Pin 
J1-Axx Load* Source * J1-Bxx Load* 

Pin 
Number 

Source* Number 

01 - - - - - - 01 
02 CPA-7 ALU1-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 CPU1-P CPA-B, 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 MI0S-P CPA-6 CPB-7 WE03-N CPA-5 08 
09 - - - CPB-I0 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 LB11-P CPB-5 - - - 14 
15 CPB-7 RE8B-N CPA-5 - - - 15 
16 CPB-7 WE8B-N CPA-5 CPA-7 LB09-P C'PB-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 LBI0-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 AI6R-N CPB-6 CPB-4 M05S-P CPA-6 24 
25 CPA-2 AI7R-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 C'PB-4 MI3R-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 LBOI-P CPB-5 40 
41 CPB-4 M12S-P CPA-3,6,8 CPA-4 TI5R-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 MI4S-P CPA-3,6 45 
46 CPA-3 BITI-N CPB-7 CPB-4 M13S-P CPA-3 46 
47 - - - - - - 47 
48 CPA-8 STRC-P CPB-9 - - - 48 
49 - - - C'PB-I0 CKTR-N C'PA-3 49 
50 CPA-7 LBI5-P BCU-2, CPB-5 CPB-4 Ml5S-P CPA-3,6 50 
51 CPA-7 LB13-P BCU-2, CPB~5 - - - 51 
52 CPA-7 LB14-P BCU-2, CPB-5 C'PA-8 OVFS-P CPB-6 52 
53 CPA-7 LB12-P BCU~2, CPB-5 CFA-8 \H"'iS- P CPA-!l. C'PB-6 5:1 

54 CPB-9 DALE-N CPB-9 CPB-9,1O CKTS-P CPA-8 54 
55 - - - - - - 55 

* The digits in the Source and Load columns refer to the logic diagram sheet nun'uer 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 Ml810. 
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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 LD2001002161-1 

Control Board CPB, Circuit Card Assembly 2001002169 

Control Board CPB, Logic Diagram LD2001002169-1 

Interconnect Module ICM, Circuit Card 
Assembly 2001002166 

Interconnect Dual Module IDM, Circuit 
Card Assembly 2001002232 

Arithmetic and Logic Unit CPA, Parts List PL2001002161-1 

Control Board CPB, Parts List 

SUE 1110A-1, 1110A-2 

SUE 1111A-1, 1111A-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 figUres 3 and 4 with the logic. 
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• 

ov 

CJ C' C3 

Cl3 Cl4 CI5 Cl6 

NOTES: 

1. ALL RESISTORS ARE IN OHMS *2%. 1/4W. 

2. ALL NON-POLARIZED CAPACITORS ARE 0.1 /oIft +SO%. 
-20%,. 6OV. 

3. ALL POLARIZED CAPACITORS ARE 33 /oIf, UO%., IOV, 

4. INTEGRATED CIRCUIT PACKAGE TYPE DESIGNATORS 
ARE ABBREVIATED, FOR COMPLETE PART NUMBER 
SEE PARTS LIST (REFERENCE LIST ON DRAWING 
8001800200). 

5. INTEGRATED CIRCUIT PACKAGE POWER PINS ARE: 
114 I PIN lep) PIN '1 OV. PIN 14. +5VI (16 PIN Iep) 
PIN 8 OVo PIN 16 +5V, EXCEPT BDR AND T153 PIN 
'1 AND 8 OV. PIN 16 +5V; (24 PIN lep) PIN 12 OVo 
PIN 24 +5V. Q +-SV CONNECTOR PINS AR!::: Pl-AI&. A28, A2e, A51, 
BHI, B28, 829 AND B51. G OV CONNECTOR PINS ARE: Pl-AI, AS5, Bl AND 855. 

C4 C' 

C11 Cl8 

C' 

C19 

I'V 
RI. I. 

A 

CJ C' C'9 ; 

C20 C21 C22 

ClO en Cl2 

e2l C24 

Arithmetic and Logic Unit CPA, Logic Diagram 
LD2001002161-1, Rev. C, Sheet 1 of 8 
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ADDRESS (A) REGISTER AND BUS INTERFACE, 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 INFIBL'S 

by ONLN-P which strobes the address bus driver/receivers. 

2. Heceives outputs from the AU' and provides inputs to the ALU multiplexer. The A register is loaded 

by ARCK-P. 

:l. Serves as a, working register for the microcode. 

ABOO-N thru AB17-N 

ARCK-P 

AOOS-P thru A15S-P 

A16R-N, A17R-N 

BA05-P thru BA15-P 

BBOI-P thru BB04-P 

1\1HES-N 

ONLN-P 

RSET-N 

SCM2 -N 

STHB-N 

STRR-P 

KEY SOURCE LOGIC DEFINITIONS 

Negative INFIBUS signals that connect to the address bus drivers/receivers 
and are used to either send or receive the address. 

Address register clock from CPB, t'hat clocks the address from the ALV 
into the A register. 

Address register bits sent to the ALU multiplexer inputs. 

Protect Key register bits transmitted on INFIBUS lines KEYO and KEY], 
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 dri ver /recei ver outputs for the four low order hi ts 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. 

1\1aster Reset line on the INFIBUS. 

On-Line enabling Signal for the address bus drivers that comes f)'()m the 
CPB and is active when the processor is granted the INFIBI'S data c\'cle. 

CPA reset signals from master reset on the INFlBI'S used to reset all (,PA 
registers except the carry and overflow flip-flops. 

Special Command clock sig-lal to load the Key register flip-flops (Al(j and 
A 17) from the two least significant bits of the A LC. 

Data cycle strobe on the INFIBL'S. 

Data cycle' strobe received from INFIBVS before the de-skewing delay. 
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THANSMIT (T) HEGISTEH AND BIT TEST, CPA (LD2001002161-1, Sheet:1) 

The T-Hegisier 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 Clnd used for a general working register with shift capability. 

The T Hegister is composed of two coupled Ii 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-Hegister outputs remain stable and when both are 

asserted the ALU outputs (LBOO to LBI5) are loaded into the T Hegister. 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 ZEHO under control of M12S-P 

and M l:IS-P, two of the shift control bits. 

BlTl-N 

TOOS- P thru T iiS- P 

CKTH-N 

STSL-P, STSH-P 

CHYS-P 

SDLS-P, SDHS-P 

M12S-P thru l\115S-P 

KEY SOUHCE LOGIC DEFINITIONS 

A bit sampled from the T Hegister by the 16-to-l m/ultiplexer. The bit 
is addressed by M12 through M15 and is used to condition a Jump and Skip 
in the microcode sequence. 

Transmit Hegister positive outputs to the ALe 4-Bus l\Iultiplexer and the 
data inverters feeding the INFIBUS data drivers. 

Clock T Hegister, a free-running clock to the T Hegister. 

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 Register used as select signals for multi"lex('rs to 
select the shift-in bits to the T Register or the test output hi1 f'Jt' ,Jump 
l:ontrol. 
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DATA BUS AND RECEIVE (R) REGISTER, CPA (LD2001002161-1, Sheet 4) 

The 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 

noos-p thru R15S-P 

HDCK-P 

TOOH-N, Tl5R-N 

WOLN-P 

TOOS-P thru T15S-P 

KEY SOURCE LOGIC DEFINITIONS 

INFIBUS data lines driven and received by their respective bus driver/ 
receivers. 

R-register outputs to the ALU multiplexer. ROOS-P also 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-I, 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 tweh'e 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 XI5S-P, 
and XI5R-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 t6 be written 
into (lVI20T-P, M21 T-P late). 

Read enable bits 0 to 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 ALl" composed of the common AND connection of the 
open collector outputs of the files and latches. XI5R-N is the inversion 
of the Sign bit X15S-P. Both of these Signals are used to control the 
overflow logic. 
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ALU INPUT ]dULTIPLEXER, CPA (LD2001002161-1, Sheet 6) 

The Y inputs to the ALU are taken from eight, dual 4-to-l multiplexers. The multiplexers, under control of bits 

16 and 17 in the ]d Register, select either one of registers R, A, T, or a. zoned literal value from ]d 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 anyone of registers R, A, or T is selected. However, if the 

literal fields are selected, the enabling is under control of]d field, bits ]d12 to ]d15. Outputs of multiplexers 

not enabled are zero. 

MI6S-P, MI7S-P 

MI2S-P thru M15S-P 

M04S-P thru MllS-P 

ROOS-P thru R15S-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). 

]d field of the ]d 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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ALl' AND CABBY GENERATE, CPA (LD200100216I-I, Sheet 7) 

The ALU is the function generator for the processor combining two 16-bit inputs, X and Y, and producing a I6-bie 

result. Sixteen logical and 16 arithmetic (i. e. involving carry logic) combinations can be made. The type of 

combination is selected by 5 control irrputs. 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 equaUty under certain algorithms. 

M32T-P 

M28T-P thru M31 T-P, 
M28B-P thru M3IB-P 

CYTN-N 

XOOS-P thru XI5S-P 
YOOS-p thru YI5S-P 

LBOO-P thru LB15-P 

COUT-N 

A Ll'1-P 

KEY SOUBCE 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 ALlT 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). LBI2-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. LBI5-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 ALl' outputs are ONEs (high). It is 
used by the CPB to control skips and jumps and provide status information. 
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CARRY AND OVERFLOW, CPA (LD2001002161-1, Sheet 8) 

The carry and overflow logic ~ay 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: 

I. 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 (LD2001002168-1, 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, is always addressed as processor ZERO. 

Carry and Overflow 

CKTS-P 

CYIN-N 

CRYS-P 

OVFS-P 

Slave Address Recogni tion 

SARC-P 

STRC-N 

KEY SOURCE LOGIC DEFINITIONS 

Clocks ac and dc 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 = I); 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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SUE 1110A/llA/12A 

[~ 
jl"\'~-

NOTES: UNLESS OTIIERWlBE SPECIFIED 

1. ALL RESJBTORS ARE IN OHMS, d'ir.. 1/4W. 

2. ALL RESISTOR CLUSTERS ARE 470 OHMS, *2':\. 1/8W, 

3. ALL NON-POLARIZED CAPACITORS ARE O.IU'. +60%. 
-20%. SOY. 

4. ALI POIARIZFD CAPACITORS ARE 33ur •• 20," IOV, 

S. INTEGRATED CIRcmT PACKAGE TYPE DESIGNATORS 
ARE ABBREVIATED, FOR COMPLETE PART NuMBER 
SEE PARTS LIST. (REFERENCE LilT ON DRAWING 
8001800200.) 

6. INTEGRATED CIRCUIT PACKAGE POWER PINS ARE~ 
(8 PIN Iep) PIN 4 OV, PIN 8 +5V: (14 PIN lep) PIN '1 OV, 
PIN 14 +5V; (16 PIN Iep) PIN 8 av, pm 16 +5V, EXCEPT 
BOil. PIN '1 AND 8 OV, PIN 16 +5Vl (24 PIN ICP) PIN 12 av, 
PIN 24 +5V. GJ + 5V CONNECTOR PINS ARE: PI-AI6, A28, A29, AS1, 
B16, 828, 829, 851. 

r;l OV CONNECTOR PINS ARE: Pl-AI, A2. AIS, MO, AS4, 
L:.J ASS, Bl, 92, B15, 840, 854, 855. 

Q -15V CONNECTOR PINS ARE: PI-AS2, AS3, 852, 853. 

E] +15V CONNECTOR PINS ARE: PI-A3. A4.. B3. B4. 

. ·~--r------I8 

.~" ±14 

]dB2002001147-11 

T ~f>UF 

OV~(GJ_' --+1- .... -...~ _________ -+---I ov 

l5V 

R3 

1K 

A 

Control Board CPB, Logic Diagram 
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MB2002001147-11 SUE 1110A/llA/12A 

SEQUENCE COUNTER AND ROMS 1 THRU 9, CPB (LD2001002169-1, 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-A1,A2 and J2-B1,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-A1,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 

1111 and 1112. 

The S register is a 12 bit (or 8 bit) counter that normally addresses the ROM sequentially. However, a microcode 

jump occurs when the S register is loaded from the 1.1 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 

SCM1-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 (L1 and L2 fields, M04 thru M11) on 
class codes 2 thru 7 (Jump and Conditional 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-l 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 information or by tabled 
information. 

Connected to a multiplexer to allow Branch condition or Shift control 
(M field) to be controlled from the E register. 

May 74 
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4 MI3S-1> 

4 M12S-P 

7 SS8~N 

4: MU8-P 

4: MIOS- P 

4 M09S-P 

4: M08S-P 

7 SS07-N 

4: M078-P 

4, M06S-P 

4: M06S-!, 

4 MQ48-P 

9 RSTl-N 

10 CKSR-N 

S RBFS-P 

7 SCMI-N 

lis 

~ 
CRY 

NOTE "Btl 
DO NOTE "A" Q O Iu l~ 
~C (811- Q C rrr-, 
D SOB) Q 

2 J2-B 

3 B Tlb3 B 13 
DA U42 Q 

I' 
9 LOAD 1 J~-A 

,--------l< CLR NOTE ~ 
eLK CET CEP 

I' J ~ 0' 

IS 
CRY 

6 DD Qo 11 

Dc (807- Q c 12 
, D 804) 

Q B 13 3 B T163 
DA U'3 QA I. 

9 
LOAD 

1 
CLR 

eLK CET CEP 

I' r 7 

I 
11. 

CRY 

S Do Q 

S DC (803-
Q 11 

C 12 
' DB SOO) ~ I' 3 D T163 

Q A 14 • A U44 
LOAD 

1 
CLR 

eLK eEl' CEP 

F 1
10 

7 

I 
I 
I 

I 
I 

SEQUENCE COUNTER AND ROMS 6 TO {I 

NOTE A: TIllS CHIP IS INSTALLED FOR ROM. SIZES OF 512 OR 1024 WORDS. 

NOTE B. THIS JUMPER 18 INSTALLED FOR ROM SIZES OF 256 OR 512 WORDS. 

NOTE C: THlS JUMPER 18 INSTALLED FOR ROM SIZES OF 256 WORDS. 

13 CSl 
I .... 

Q'r' 2 
15 A7 

1 A6 (UB35-
, A U832) 

Q 3 10 • ROM-9 
3 A, 

U29 

• A3 
(8, T) 

...-----l A2 Q2 11 

.---!. Al 

,..-2. AO 

Q1 12 

13 CS1 

I' CS2 Q, 9 
IS 

A7 
I 

A6 IU831-, 
AS UB28) 

Q3 10 
3 A ROM-8 , U30 • As (A) 

~+- -1. A2 Qz 11 

~ ....i. Al 

~ Ao 
Q 

12 

13 CSI 
14 CS, Q, • 
IS 

A7 
I 

AS (U827-

2 AS UB2.) 
Q 3 10 

3 ROM-7 
A, U27 , 
A, (C,D) 

.... 1-~ A2 Qz 11 

~ r--!. Al 

~ Ao 

Q1 12 

i3 C81 
14 C82 Q, 9 
IS 

A7 

1 As (UB23-

2 As UB20) 
Q3 10 

3 A, 
ROM-6 

U2S , 
A, (X) 

.... 1-~ A, ~ 11 
H·..i. \ 
~ AO 

Q1 12 

, 5V 

r--- n , R4 

I """vV' 

3 .A";..A 
I 
I 

I : 'v 

2 R2 
--v\lv' J 

I I 
11 Rl. JI. 

i I v 

LA-"_-.-l 
.sv 

,G~ 1 v n 
I : 31 R3 A-

1 
v i 

2 R2 I : -vvV' ! 
1 Rl A 

1 
'v v 

'----~-

·sv 

,..---- n (-v# 
. 1;" A 

I 
3 I 

[ : 'VV 

.~;. 2 

I 
-YV 

1: .-t;..,.. I 
I i 'v I 

L_A!--' 

·sv 

.0£- I--

1 
,: ,AR).A I 

[VV 
I 

,! ,I\RJ..A 

[VV 

I 
1 ,ARAA I 

I YV 

I 
'-- __ A~ ---.J 

U 

U 834- P 4 ~OUNTER 

83S-PI4 

UB33-P 4 

U 

UB31-P 4 ALU 

UB30-P 4 

UB29-P 4 

lTB2S-P 4 

UB27- P 4] CARRY 

UB2~P 4: 

UB25-P ',] DO 

UB24-P 

UB23-P 4.4,5 

UB22-P 4.4,5 

UB21- P 4,4.5 

UB20-P 4,4,5 

SOOS- P 3 

SOlS-P 3 

S028- P 3 

S03s.-P 3 

SQ48-P 3 

SOSS-P 3 

S06S- P 3 

S07s..P 

Soss-p 
S09S- P 3 

FILE 
CODE 

Control Board CPB, Logic Di.agram 
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2 S09S-P 

2 soes-- p 

2 S07S- P 

2 soe&-p 
2 S05S-P 

2 SO'S- P 

2 SQa8- P 

2 S02B-P 

2 SOlS-P 

2 SOOS-P 

13 CS, 
14 CS, Q, 9 
15 A, , 

A6 (UBI9-, 
" U~16) 

Q3 10 , ROM-5 
A, 

U" , 
A, (F,Y) , 
A, Q , ., 11 , 
A 

0 
Q 

12 

~ CS, 

f-!!< cs, Q, , 

I-il- ... , 
A, (UBIIS-, 
A, 

UBI2) 
Q3 10 , ROM-4 

A, U22 , 
" (M) , 
A, Q211 , 
" , • 0 

Q l12 

~ CS, 

f-!!< CS2 Q, , 

fl!- A, , 
A6 (UBll-, 
A, lIBOS) 

Q:! 10 , 
A, 

ROM-3 , U2< 

" (L2) , 
A, Q2 11 

0 A , 
A 
, 
0 

Q} 12 

~ CS, 

f-.!!< cs, Q. 9 

~ A, , A, (UB07-, A, UD04) 
Q3 10 , ROM-2 

A, U23 • A, ILl) , 
" Q2 11 , ., , • Q 

Q 1 12 

L2-'< OS, 

'--'.!, CSZ Q, 9 

~A7 
1 

" (UB03-, 
'5 UBOO) Qa 10 

3 " 
ROM-I 

1128 • A, ('l.,W) , 
'2 Q, , 
" 

11 

ROMS I TO 5 
'----

, 
'0 

Q 
, 12 

.,v 

J1.~-h. " ~R! "-r 'V I 

, 
3 ' "', Ac r 
2 R2 

r , : , 
1 ,R1 r -V 

L_'~_ 

+5V 

41.!!-~ h r : 
, ., 
r -V 

, R2 

[ , 
: , 

, ,.~ 

r -V 

~----' 
----, 

.,V 

4.U;- h 
I : : 

i 
" 

1>' 

AR2 1 , 
r , , 
, ., 
r I 
L:=~,,=t--

~ LO~- ~l 4, R~ A. 

r : 1----
, R!l 

r 
, 
, 

1 , R2 

r : 1-, _ .0' i 
J 

, , 
L--~~_J 

.5V 

~:-h , 
I __ h-' 0' 

UBl9-P J 
nLE 
SOURCE 

UB18-P " 

UBl1- p 4J:~iiCT 
UBl6-P 4, 

tlDl5-P 4,6 

UBl3-P 4,6 

iJB12_, P 4,6 

UIIlO-V 4.,6 

UB09-P 4,6 

UBOS-p 4,6 

C30.17-1' 4,6 

UB06-P 4,6 

UBO!)-l' 4,6 

\:D04-1' 4,6 

MUX 
nmlBIT 

LITERAL 

I i--' .2 2 

r --- - j- -------1 
HI , 

I [ : 
- !' 2 __ -=1 . --- -, 

Ji~Ul-l' l~~~1) 
,'11'_1' 4 
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MICRO-INSTRUCTION (M) REGISTER, CPB (LD2001002169-1, Sheet 4) 

The micro-Instruction register is 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 be 

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 inputs 

to this register which 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 OONT 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 In 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 9 876 5 4 3 2 1 o 9 8 7 6 5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 Number 
D D DI I Is S I ID D S S I Is S DD D D S S S sis S D DIDI EARLY (S) 

S 
Is Is S S S I Is SiD 
ITI A I C I D I 

M35S-P thru M33S-P, 
M35R-N thru M33R-N 
(S Field) 

M32T-P (T Field) 

M31 T-P thru M28T-P 
(A Field) 

D S sis s1 I i is D D LATE-.LTI 
X IFIY M L2 I Ll lzl W FIELD 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. M18T-P 
(F Field) 

Controls the logic allOWing the OONT flip-flop to be set which gives the 
skip capability to the microcode. 

Decoded to read enable the file (23 and 22) and to select the word (21 
and 20) to be read from the Register file. 

Decoded to write enable the file (23 and 22) and to select the word 
(21 and 20) to be written back to the register file if the file write bit 
(M02) is on. 

Used to enable and select inputs to a multiplexer that provides X field 
modification of the next micro-instruction. 

M17S-P. M16S-P(Y Field) Used to enable arxl select inputs to the Y input multiplexer for the ALUs. 

M15S-P thru M12S-P, 
MI5R-N thru M12R-N 
(M Field) 

M l1S-P thru M04S-P 
(L2 and Ll Fields) 

M03S-P (Z control bit) 

MOOT-P thru M03T-P. 
MOOF-N thru MOIF-N 
(W Field) 

RARC-P. NWRT-P, 
WRIT-P 

Used to select a test corxlition, 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 L1 fields of 
the next micro-command. 

Specifies whether or not to write into the file (M03) arxl/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 
facilitate readi .. and writing into the file register via the INFIBUS whilp 
the processor is halted~. 
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P 
p 

UB25-P 
UB24-P 

2,5 U821-

2.5 UB20-

~ UB19-P 

3 UB18_P 

LATE 

3 DA 

4 DB (M25-24T, 

• DC M21-18T) 

11 DO 
Tl'14 
V37 

13 D H 0: 
eLK eLR 

Q. , 

:8 5 
e 

QD 10 

QE 12 
Q 

15 

e55 , 
~ 

C£"PF .5% 
OV soov , 

VA QA 

«.' 
2,5 UB2:h 

3 UBOl~ 

5 D 3 
F • M23-22. ~7 MOl-GO 

P 12 DC Tl75 Q' • 
V38 cf. 10 

Q C 11 P 13 Do 
«.:15 

V14 

2,5 U822-

3 UBOO-

eLK eLR 

~. ~ 

3 UB02o-P 

P UB28-

UB2&-P 

2 UB30-P 

2 UB31-P 

2 UB32-P 

10 C.KML- P 

9 DNTS-P 

3 DA 
, D 

• • M02 

11 ~c M28-32T 
T174 
V40 

13 DO 

U E 
DF 

eLK eLR 

o----J' 1 

5 

4 ~~ • 

11 NWRT-

9 RARC-P P """W 
,~ USia N 

l~ ue!lO N 

Se 6 

11 WRIT-P 

9 RST2o- N 

10 CKME- p 

l~::F 
~5% 

500V 

ov 

QA, 

:8 II 
7 

Qo 10 

QE 12 

Q F 15 

10 
." '"0 
" 

EARLY 

MZe.T-P :J DO 
3 UBl6-P~DA QA MlG,I? 

M24T-P 3 UB17-P~DB M2G,27 Q ' 
JI-A19 M21T-P 9JFILE , UB26-P~ DC M20,21 Q 5 

Q~ :0 1-825 M20T-P 
WRIT):; 

2 UB27-P~DD 
174MP 

II SELECT V36 
M19T-P 5 2,5 UB20-P--¥- DE Q E 12 

:M18T-P 5 ',5 UB21-P --2!. DF Q F 15 

eLK CLR 

----.J' ~ 

M23T-P 

7'J 

2,5 U822-P- ' VA QA, 
M23F-N '1 FILE QA 3 WRITE 5 D. M22T-P '1 ENABLE ',5 UB23-P- M22-23, Q. 7 

M22F-N 7,' 
M04-05 Q 

UB04-P- 12 DC Tl75 Q • MOIT-P 

~"JEG' 
',' V35 d'1O 

MOIF-N 
11 

MOOT-P '1 WRITE 3,' UB05-P- 13 D 

~15 V 
MOOF-N 7,8 14 

eLK eLR 

~' ~ 

MOZT-P 7.9.1~~~fi.E 3,' UB06-P- 3 DA Q. , 
JI-B21 M28T-P ALLOW 3,' UB07-P- • D 

QB 5 
Jl-B28 • • M29T-P 3,' UB08-P- D M06-11 Qe 7 
JI-B3Q 11 0 C Tl'1'4 

M30T-P 3,_ UB09--P- U3' 
Q 

J1-829 13 0 D 10 
M31T-P 3,' UBIO-P- Q£ 12 

14 D; 3,' UBll-P_ QF 15 

eLK eLR 

~' 1..'....-
ALV 
CONTROL 

3,' UBl2-P- ' DA ~2 
5 D. 

QA 3 

3,' UBl3-P_ Q 
M12-1S 

Q;7 
Tl7S 

12 DC U33 • 3,' UB14-P_ ~1O 
13 DD 

ell 
3,_ UB15-P_ 

~1S 
eLK eLR 

~9 't:....-
J1-B26 

• M32T-P 10 

, UB33-P-
• DA ~2 
5 D 

A 3 , U:634-P- • M~0335. ) 7 

12 DC 
T175 • , UB35-P_ V39 ~1O 

3 UB03-P_ 13 DO 
QC 11 

«.:15 
D" 

eLK eLR , r 
MICFlQ-.INSTRUCTION REGISTER 
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JI-A38 

JI-A43 

JI-A45 

Jl-B 0 

JI-B32 

JI-B22 

JI-B24 

JI-B20 

JI-B23 

JI-Bll 

JI-B19 

Jl-AS 

Jl-All 

JI-A41 

.11-846 

JI-B34 

JI-84 

J1-BSO 

-

M165-pl MUX 

M178-pJSELECT 

M268-pl 
M27S-pJ CARRY 

M20S- PJ FILE 
READ 

M215-P SELECT 

:::~: ~]FtLE 
M23S- P 7 ~~~~LE 
M23R-N 7 

M04s..P 2,6 

M04F1-N 8 

M05S-P 2,6 

M05R-N 6 

LITERAL 

M06&-P 2,6 

M07S-P 2,6 

MOa5-p 2,6,7,11 

M095-P 2,6,7.11 

MIOS-P 2,6,7,11 

M1J5-P 2,6,7 

M12S-P "J M12R-N a 
M135-P 2,8 

M13R-N MUX 

M145-P 7,8 INHIBIT 

M14R-N 7 

MlSS-P 8 

M33S-P 7, '] M33R-N 7 

M345-P 7,9 S 
COUNTER 

M34R-N 7 CONTROL 

M3S5-p 7,9 

M3SR-N 7,a,9 

M03S-P 6 ~r;EC~t 
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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 

l'B20-P thru VB2:l-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 EO:1 are all 1). 

An input to the test multiplexer indicating both E12S-P and EI:1S-P are 
low. It is used to differentiate target instruction class codes 0, 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 
(UI5) selects 1 of 2 fields from the E register, or 4 low order word 
address lines from the INFIBVS, 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 ]1.102 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 (LD200I002169-I, Sheet 6) 

One of four special functions can be enabled by the Z field, bit M03. The particular function is selected by M04 

and MOS. 

Function 3 provides modification of the next M field (M 12 to M 15) by the output of a multiplexer selecting (under 

cuntrol of MOG 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 (UI2 and UI3). 

The specific page (1 of Hi in the table) is explicitly addressed by MOB thru M 11 in the M register. The table ROM 

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 CPIT • 

• 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 (AI6R 

and A17R) 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). 

CB04-P thru UB15-P 

KEY SOURCE LOGIC DEFINITIONS 

The open collector inputs to the M, L2, and LI fields of the M register. 
The HOMs (UI2 and U13) and the multiplexers (Ull, 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 MtTLTIPLEXER, ••• CPB (LD2001002169-1, Sheet 7) 

The 10j.;ic shown on LD 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 (M~~ thru M:35) provide the micro-sequence load 

enable (i. e. branch) controls used to load the sequence counter and Dont 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 

HEO:3-N, HE47-l':, 
REtlB-N, WE02-N, 
\\'E47-!\, WEtlB-!\ 

SCl\1 D-P 

SCl\l!\-N 

S(,1\11-~ thru S(,1\lG-~ 

STSL-P, STSH-P 

SS(J7-~, SS7IJ-N 

TSll F-l' 

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 hits of the E Hegist('r. 

Head Enable, Write Enable for the register file. 

Special command to initiate memory access with C'KTS-P as clocking 
term. 

!\egation of S('M/)-]> used to reset the Abort flip-flop on any memory 
access including no-cycle request. 

Specific dec(xj(!S for special commands I thru (i (nctivc low). Timing
for commands 1 thru :1 are different than timing for commands 4 thru li. 

J)eeode of .Jump Class to ('nable lond of most Significant bits of tIl{' 
miero-sequence (S) countel·. 

Active low T register mode control lines. If both an' low til{' 
T register loads; if on(' only is low the T rcgistpl' shifts (lpft on STSL, 
right on STSH) and if hoth :11'(' high th(' T ,'egister is stahlt'. 

Positive and n(!gativ(' outputs of LIlt' micro-s('qu('n{'(! ('ontl'ol to ['nable 
load of I'ight low Ol'llt'l' hits of til(' mit"m-:'l('qU('Jl('(' {'ounlt'I' (SS07-N) and 
tf! input ttll' Dont flip-flop llIultiph'x('!' fOl' skip control. 
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JUMP MULTIPLEXER, NEXT FLIP-FLOP, ALL-ONES FUP-FLOP, ••• CPB (LD2001002169-1, 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' Alll result if none of registers A, T, or R is loaded. 

ALl'O-P 

NEXT-N 

Dl~OO-N, DBOI-N 

DONE-N 

IHINP-P 

HALT Buffer 

( lNEI{--N 

HIWI{-N, HBFS-P 

IWtlS- I' 

Hl'l\N-N 

KEY SOllRCE WGIC DEFINITIONS 

The negation of ALUI-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 DONE-N signal used to complete a memory cycle and strobe 
the read data from the INFIBllS. 

A flip-flop set either extemally via the INFIBUS or by the microcode 
Special Command 6 and that may be interrogated by the microcode to 
cheek for a Halt reques!. 

The negative side of the All-Ones flip-flop used to help provide the status 
to load into the status I'egistt'r via the multiplexer t:21 (sheet 9). 

The outputs of the Hun flip-flop used to increment the sequence (S) counter 
and ~t'n('ratl' system clocks while running or when halted. 

The least significant bit of the H n'gister used as a test input for detecting 
multi-kvd indin'l't adctrt'ssing. 

[)ri\'ps the Il\FIBl'~ line to light the Hun indicator on the control panel. 

The IN FIHl'S signal sent to al'knowleqgp selection of the CPU for the 
nl'",t INFiBl'~ (nwllwry\ ('yell'. 
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DONT 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, RSTI-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 

RST1-N, HST2-N 

STAT-N 

WARC-P 

WOLN-P 

KEY SOURCE WGIC 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 a 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 BCU to 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 
l\I 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 
INFIBllS to be loaded into the R register. 

The negative master reset pulse originated by the control panel reset 
function. 

The signal to the BCl' indicating that the status register is being written 
into. It is used to clock the four most Significant bits from the ALl' bus 
into the BCl' interrupt mask flip-flops. 

Clocks the control flip-flops (Run and Halt) to recei ve data from the 
INFIBl'S when the control register is written into, 

The write enable to send data from the T register through iiwerters and 
bus drivers out onto the INFIBl'S data lines. 
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PART OF INFIBUS INTERFACE, PART OF TIMIN 
CONTROL LCXiIC /~J1"'-~A5~4 __ ~1>_----------~ __ ~ ______________ ~2 

DALE-N~ ___________________ -"cr"'-' 
I:l RBF8-P 

12 
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CENTRAL TIMING CONTROL, CPB (LD2001002169-1, 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 ;s controlled by M:~2T-P to give two basic cycle times for logical ALU operations (shorter) 

and for arithmetic ALU operations (longer). Circulation is stopped while CKEN-P is low during a Wait micro-step. 

Short (logic) cycles are forced during the reset pulse (RST1-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. 

C6t 

CKDO-}> 

CKFS-P 

CKME-P 

CKML-P 

CKI{I)-P 

CKSH-N, (CKSS-P) 

CKTH-N,CKTS-P 

CKOO-P 

CMEN-N 

XSET-N 

Z150-N 

KEY SOURCE LOGIC DEFINITIONS 

Besets 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 CK FS- 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 sla,'e memory 
cycle when the processor is halted. 

May 74 
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INFIBUS INTERFACE LOGIC, CPB (LD2001002169-1, 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 LOGIC 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 wrlte c~rck logic 
to place data from the T register onto the INFIBUS. MWOI (·N (5 

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 INFIBUS 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. 

May 74 
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Interconnect Dual Module IDM, Circuit Card Assembly 
2001002232, Rev. B, Sheet 1 



om 

002 

003 

004 

SQTV 

~~ 
000 

flIlIl, 

001 

OOti 

SERIAL NO. 

ISTART END PART NUMBER 

0001 20m 002232-1 

0001 1001 (l051 88-1 

oom 4508 .75 WIDE 

CODE I SPECIFICATION / 1 MATI.,INOTE(S) 
IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

IOM-OKT CARD ASSY USED ON St.( 111 () 1 

2 

CONNE CTOR ASSY J 10M 3 

04963 FOAM TAPE 3M CO APPROX INCH REOD Il 

I 

Interconnect Dual Module, IDM, Parts List 
PL2001002232-1, Rev. B, Sheet 2 

FIND 
NO. 
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O[]1 

(J03 

004 

OOS 

O() I 

O(]2 

O()3 

(](J4 

0()5 

(J06 

S QTY 
~ REQD 

OOD 

DOl 

003 

(]()3 

330 

. 

S QTY 
~REQD 

000 

(JO' 

O()(] 

000 

O()O 

O()O 

012 

SERIAL NO. 

START END 

00(; , 

(JO(J 1 

(J()O 1 

()()(J 1 

(JOOl 

SERIAL NO 

START END 

0001 

O(]() , 

oeXll 

CODE 

I 
SPECIFICATiON 

PART NUMBER IDENT DESCRIPTION VENDOR 

2001()O2166-0 ICM-CKT CARD ASSY 

10010(J4808-1 PRINTED W'RG BD, ICM 

121 - 736(1-(l3 5 71468 I NS lA..AT OR , ECP4 ITT CANNON 

121 - 736(J-(l20 71468 I NS lA..AT OR , ECP4 ITT CANNON 

030-7331-()Ol. 71468 CONTACT, ECP4 ITT CANNON 

--

Interconnect Module,ICM, Parts List 
PL2001002166-0, Rev. C, Sheet 2 

CODE I SPECIFICATION 
PART NUMBER IDENT DESCRIPTION VENDOR 

200'002'66-' I CM- CKT CARD ASSY 

2()O1002166-() I CM- CKT CARD ASSV 

IIS08 • 75 WI DE 0"963 fOAM TAPE 3M co 

Interconnect Module, ICM, Parts List 
PL2001002166-i, Rev. C, Sheet 3 

MB2002001147-11 

I 
MATl/NOTE(S) FIND 

REF DESIGNATION(S) NO. 

PROCUREMENT ONLY 1 

2 

7(J POS (DUAL 35) 3 

40 POS (DUAL 20) 5 

.094 THK AD 6 

I MATL/NOTEIS) FIND 
REF DESIGNATION(S) NO. 

USED ON , 
Sl.£ "1(]- 1 

'} 

3 

II 

5 

6 

APPROX INCH REOD 7 
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DO 1 

002 

003 

00" 

005 

006 

007 

006 

DOg 

OH 

011 

012 

J 

013 

014 

" I 
jJ 

j 

016 

017 

018 

019 

02( 
02 
02 

)i 
,1 
Ii 

I 022 

023 

024 

025 

026 

02 7 

) 

1 

028 

029 

03f 

03 

I 

S QTY SERIAL NO. 
~ REQD START END 

ODD 0001 

DOl oom 
003 ODOl l 
002 0001 

O(J4 0001 

006 0()(J1 

DOl 0001 

DOl OO()1 

001 0001 

001 0001 

001 0001 

009 0001 

012 OO()1 

OOS 0001 

002 0001 

001 0001 

I DOl ODOI 

1
001 

O[)(J1 

OD01 ~)!: , 

I 002~ 0001 
O()( 0001 I Dnl 1 000' 

004 0001 

1001 0001 

001 ODOl 

009 0001 

002 (](Xll 

016 OODl 

003 ODOl 

002 DODl 

ODD, 

003 0001 

CODE 

I 
SPECIFICATION / 

PART NUMBER IDENT DESCRIPTION VENDOR 

2001002161-1 CPA-CKT CARD ASSY 

100100481(1-5 PRINTE.D ~G 80, CPA 

1130011300047- 1 ICP 

130011300042-1 ICP 

BOn 1 B()(X143-1 ICP 

BOO 1 1300044 - 1 I CP 

BO()1 1300046- 1 I CP 

BOO 1 13000" 13- 1 I CP 

1300180005"-1 I CF-

80()1803200-1 ICP 

8001800117-1 ICP 

BOO 180316S-1 ICP 

I 
I 

8001 13031 713-1 ICP 

1\0011303' 81 -1 ICP 
I 

jSOO16C319S-1 ICP 

,8()(]lS:)3121-1 ICP 

13001803204-1 I CP 

fl101803208-1 ICP 

8001803212-1 ICP 

N74H06N 18324 I CP SIGNET! CS 
MC3001P D4713 I CP MOT~OLA 
8DOI603?11-1 ICP 

8001803183-1 ICP 

BOO 1803164- 1 ICP 

N814?A 18324 I CP SIGNET ICS 

8001800120-1 ICP 

800 18D31 80-1 ICP 

RL07S471G fESIST~ MIL-R-22664/1 

Rl()7S152G fESISTOR MIL-R-2266411 

Rl()7S361G RESISTOR MIL-R-22684/1 

CM:)5ED750J03 CAPACITOR MIL-C-5118 

Arithmetic and Logic Unit CPA, Parts List 
PL2001002161-1, Rev. D, Sheet 2 

I MATL/NOTE(S) FIND 
REF DESIGNATION(S) NO. 

USED ON SUE 1 
1110A-lI1110A-2 

NOTE 213 2 

~7,46j57 3 
( 74Hl1 

~9, 75 (74HOO) f4 
U2,12,22,32 5 
( 741«) 1) 

~2t43,44j5B,6B, 
713 7ljH04 

~ 

U73 ( 74H1O) 7 

U71t ( 74H20) 13 

U66 ( 7"H51 ) 9 

U67 ( 74S(4) 10 

U62 ( 741S0) 11 

U7,6,17,IB,27, 12 
2 B, 37,313, 52 
(74153 ) 

U3,4, 5, 13, 14,15, 13 
23,24,2S,33,34, 
35 (7417D) 

U6,16,26,36,69 14 
( 7411S) 

US1,6i ( 74196) 1'5 

~6 ( 7LlH74) 16 

U19 ( 74515) 17 

U65 (74564) 18 

U71 (74S112) 19 

U55,77 20 
U55,77 20. 
U76 (74586) 21 

Ul, 11,21,31 
(74181 ) 

~2 

~1 (74182 ) ~3 

U9 124 

Ul0,20,29,30,40, 25 
50,60,70,80 
(8DR) 

U59,79 (74174) 126 

R3,4,5,6,R8 THRU 27 
R20, R22 .5 IS 

Rl,7,23 .5 IS 8 

R21,2 .5 IS 29 

3D 

C26,27,29 .25 15 31 

i 
• 
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,: 03 

03 

.~ 03 

03 

03 

()3 

D3 

03 

04 

04 

" 

,~ 

,I 

,~ 

,r 

1 

04 

04 

I 

S QTV SERiAl NO. 
~ REQD START END 

002 OO(l1 

022 0001 

001 OIX)1 

REF' 0001 

AIR 0001 

022· 0001 

003 0001 

001 0001 

AIR 0001 

048 0001 

000 

000 

I 
j 

I 
_. --r--'-I MATI NOTE(S) PART NUMBER CODE DESCRIPTION SPECIFICATION I 

IDENT VENDOR REF DESIGNATION(S) 

8()OUOO311-2 CAPACITOR C23,24 .8 IS 

800UOO101-1 CAPACITOR Cl T~U C2l 
.25 IS 

1001005395-1 SHIELD NOTE 213 

LD20()1002161-1 LOGI C DIAGRAM 

SN60/SN63 SOlDER 00-5-571 

1005000764-1 PIN, TERMINAL NOTE 210 

22A~ WHT TUBI NG (TEFLON) MIL-I-22129 APPROX INCH REQD 

CMCJ5F'DI 51 .x)3 CAPACTTCF. MIL-C-5/18 C28 .25 IS 

RTV 3140 71984 RTV COATING DOW CORNING NOTE 211 

9003400417-10 WIRE, INSlLATED 30AWG WHT 
APPROX INCH REOO 

SPEC/~/STO 
I 

NOTES, 

LECP1049-17 MARKING (IDENTIFY). 

AREA TO BE F'REE OF' SOLDER 

TOTAL WARP AND TWIST SHALL NOT EXCEED .OID/INCH IN 
GENERAL AREA AND .005/INCH IN CONNECTOR AREA. 

COMPONENTS NOT CALLED OUT BY THEIR F'IND NlH3ER ON 
F'ACE OF' DRAWING ARE IDENTIFIED BY THEIR REFERENCE 
DESIGNATIONS. 

MAXIM~ COMPONENT HEIGHT (SIDE 1) .395 MAXIM~. 

PROTRUSION (SIDE 2) .075 MAXIM~. 

MAXIM~ COMPONENT CONPIGURATION DEPICTED ON FACE OF' 
DRAWING. F'OR ACTUAL USAGE SEE APPLICABLE PARTS LIST. 

SQUARE PAD AND/CF. DOT DENOTES PIN 1 OF' ICP. 

TRIANGLE SYMBOl DENOTES TERMINAL PIN LOCATION. 

SPOT BONO JUMPER WIRES F'IND NUMBER 41 USI NG nND 
NlH3ER 40. 

INTERCONNECT WIRING 

F'ROM TO REMARKS 

El E8 F'INO NO. 41 
E3 E5 nND NO. 41 
E6 E2 F'INO NO. 41 
E7 E4 F'IND NO. 41 
E9 El0 F'IND NO. 41 
Ell E12 F'INO NO. 41 
E13 EI14 F'IND NO. 41 
E15 E16 F'INO NO. 41 
E17 E18 F'INO NO. 41 

INSTALL SHIELD (F'IND NlH3ER 34) AF'TER F'LOW SOlDER 
OPERATION. 

Arithmetic and Logic Unit CPA, Parts List 
PL2001002161-1, Rev. D, Sheet 3 

FIN 
NO. 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

W 
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00 1 

00 

00 

2 

3 

5 

6 

004 

00 

00 

00 

DO 

00 

01 

01 

01 

01 

01 

01 

01 

01 

01 

02 

02 

02 

02 

02 

02 

02 

02 

02 

02 

03 

03 

03 

03 

OJ 

7 

B 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

B 

9 

0 

1 

? 

~I 

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 O(Xl1 

002 ()(Xll 

002 0001 

000 

OC3 0001 

005 0001 

005 0001 

DOl 0001 

004 0001 

003 0001 

004 0001 

004 0001 

001 0001 

004 0001 

OOt 0001 

ODD 0001 

DOl ooOt 

~Ol ooOt 

Onl 0001 

no, 0001 

DOl 0001 

003 0001 

CODE I SPECIFICATION / I MATl/NOTE(S) 
PART NUMBER IDENT DESCRIPTION VENDOR REF DESIGNATION(S) 

2001002169-5 CPB-CKT CARD ASSY USED ON SUE 
1110A-l,1110A-2 

1001 004B09- 5 PR I NTED \\RG BD, CPB NOTE 211 

8001800042-1 I CP ~59, 73} 79,80 
74HOO 

800 1 800043- 1 ICP U20 (74H01) 

8001 B00044- 1 I CP U57,83 (74HCl4) 

8001 800046- 1 I CP U16t17,56}63,67, 
70 74Hl0 

B001BOO047-1 ICP U18 (74Hl1) 

BOO 1800048- 1 I CP U68, 77 (74H20) 

BOO 1 B00049- 1 ICP U6 (74H21) 

8001 B00054-1 I CP U31 (74H51 ) 

BOO 1 B0005 B- 1 ICP U66 ( 74H55) 

8001800117-1 I CP ~1 (74150) 

8001800118-1 ICP ~7,48 (74151) 

BOO1B03165-1 I CP U2,4 (74153) 

B001B03173-1 I CP U3~43i44 
( 16) 

BOO 1803180-1 I CP ~1, 5, 34, 37,40 
74174) 

BOO18031Bl-l ICP U33, 35} 38,39,53 
( 74175 

BOO1803121-1 I CP U52 (74H74) 

BOO1803198-1 ICP U51,62} 74, 81 
( 74S00 

8001803200-1 I CP U50, 58, 72 (74S04) 

BOO1B03202-1 I CP UI9,45}64,75 
(74510 

BOO1803203-1 I CP U7, 65, 7B, B2 
( 74511) 

80018032118-1 ICP U55 (74S64) 

B001B03212-1 ICP U61,69, 71, 76 
(745112) 

74ROOMP fl7933 I CP RAYTHEON U9 (74R00) 

8001803198-1 ICP U9 (74S00) 

MC3001 P 04713 I CP MOTOROLA US 

MC3002P 04713 ICP MOTOROLA ~6 

BOO1803137-1 ICP Ul0 (7432) 

800'803218-1 yep U32 I "'I.~, 'r1O\ 
\I"'~IJUI 

NB264N 18324 I CP SIGNETICS U15 

N82358 18324 ICP SIGNETlC5 Ull,14,21 

Control Board CPB, Parts List, SUE 1110A 
PL2001002169-5, Rev. D, Sheet 8 

FIND 
NO. 

1 

tz 

~ 

" 5 

~ 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lB 

19 

~O 

~1 

~2 

~3 

~4 

~5 

~6 

27 

2710 

28 

29 

30 

31 

32 

33 
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S' QTY SERIAL NO. 
-, 

PART NUMBER CODE I SPECIFICATION / 1 MATLlI"OTE(S) FIND . 
~ REQD START END IDENT DESCRIPTION VENDOR REF DESIGNATION(S) NO. 

, 

5 

7 

8 

03 

036 

n3 

0] 

039 

(140 

04 

04 

04 

044 

(J4 

1 

2 

3 

5 

6 

7 

04 

04 

01.1' 

04 

OS 

131 
91 

°1 , 

1 

2 

OS 
OS 

053 

(J54 

5 

7 

8 

) 

I 

5 

7 

8 

05 

056 

05 

fJ5 

059 

06( 

06 

062 

063 

064 

06 

066 

06 

06 

069 

070 

I 07 

07? 
07~ 

074 

; 

001 pml1 

002 pOOl 

002 pOOl 

()()1 pOOl 

000 P()()l 

002 PllOl 

001 0001 

001 (JO()1 

001 00()1 

002 (J(Xll 

0(J4 0001 

002 0001 

001 0001 

'J2 OlXll 

,'01 0001 

D47 OlXll 

003 O()()1 

;j()2 0001 

021 rID' [lOO 

OOl 0001 
i 

001 (lOOI 

()()1 0001 

001 0001 

001 0001 

001 0001 

001 OO()1 

001 0001 

001 0001 

001 0001 

001 0001 

009 0001 

AiR 0001 

REF 0001 

(JOO 

()()4 0001 

002 0001 

AIR O()()1 

002 0001 

001 0001 

SN75452P )1295 ICP TEXAS INSTR INC 

AS-143-U-3 )6776 SOCKET ROBINSON NLGENT 

8001 BO{)120-1 ICP 

74RI74MP P7933 ICP RAYTHEON 

8001803180-1 ICP 

NO.4416X3/4 ~6066 ~APE 3M CO 

RL07S102G IREsrsTOR MIL-R-22684/1 

RL20S511G IRESI STOR MIL-R-22684/2 

RL07S121G iRE 51 STOR MIL-R-226~/1 

RU)7S680G !RESISTOR MIL-R-22684/1 

RL07S102G ~ESISTOR MIL-R-22684/1 

CM04FDHll J03 CAPACITOR MIL-C-5/18 

8001200001-1 TRANSISTOR 

8001 600(JOe-l ioELAY LINE, FIXED 

800160(J(J07-1 DELAY LINE, TAPPED 

8001300101-1 CAflACITOR 

8001 30(] 311 I CAPACITOR 

80013,00333- 2 ! CAPACITOR 

1 OOSOOO 764-1 PIN, TERMINAL 

1005000796-41 READ ONLY MEMORY 

1005000796-42 READ ONLY MEMORY 

1005000796-43 READ ONLY MEMORY 

1 0050()() 796-44 READ ONLY MEMORY 

1005000796-45 READ ONLY MEMORY 

1 0050()() 796-46 READ ONLY MEMORY 

1005000796-47 READ ONLY MEMORY 

1005000796-48 READ ONLY MEMORY 

1005000796-49 READ ONLY MEMORY 

1005000796-26 READ ONLY MEMORY 

I (If) 5000 796- 2 7 READ ONLY MEMORY 

10010()4974-1 RESISTOR CLUSTER 

SN60/SN63 SOlDER 00- S-571 

LD2001 002169- 1 LOGIC DIAGRAM 

I 
9003400417-10 W1RE, INSULATED 

C~)5ED750J03 CAPACITOR MIL-C-5118 

RTV 3140 71984 RTV COATING DOW CORNING 

C~)5FD391 J03- CAPACITOR MIL-C-5/18 

RU)7S151G RESISTOR MIL-R-22684/1 

Control Board CPB, Parts List, SUE 1110A 
PL2001002169-5, Rev. D, Sheet 9 

U60 ,.. 
NOTE 213 35 

lJf9,54 (BDR) 36 

U36 (I74MP) 37 

U36 (74174) 37. 

• 75 X • 70 LONG 38 
APPROX INCH REOD 
NOTE 213 

R9 .5 IS 39 

R8 .6 IS 40 

R7 .5 IS 41 

Rl,2 .5 IS 42 

R3,4,5,6 .5 IS 43 

C25,57 .25 IS 44 

01 45 

DLl, DL2 46 

DL3 47 

Cl TffiU Cl 3, 48 
C15 TffiU C24, 
C26,27,29,30,31, 
C33 TffiLi C36, 
C38 TffiU 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 

Al TffiU A9 64 

ts5 

66 

67 

30AW; fttiT 68 
APPROX FT REOD 

C54,55 .25 IS 69 

NOTE 215 70 

C56,58 .25 IS 71 

RIO 72 



00 

00 

00 

1 

2 

3 

4 00 

00 

006 

5 

7 00 

00 

00 

01 

01 

01 

01 

01 

01 

01 

01 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

01 9 

02 

02 

0 

02 

02 

02 

02 

02 

02 

02 

02 

03 

03 

1 

2 

3 

Ii 

5 

~ 

f 

9 

0 

1 

2 

3 

03 
03 

ol \4 

MB2002001147-11 SUE 1110A/llA/12A 

S Q1Y SERIAL NO. 
~REQD START END 

000 000l 

001 (JOOI 

004 ooOt 

001 (JOOI 

002 O(Xll 

006 0001 

00l 0001 

002 ClOOl 

001 0001 

001 0001 

001 OoOt 

000 

001 0001 

002 0001 

002 0001 

000 

()()4 OOOl 

005 0001 

005 0001 

001 0001 

004 0001 

003 ()()Ol 

OOIi 0001 

OOIi 0001 

001 0001 

OOIi 0001 

001 0001 

000 0001 

001 0001 

001 0001 

(XII 0001 

001 0001 

001 OO()I 

003 0001 

CODE I SPECIFICATION / I MATl/NOTE(S) 
PART NUMBER I DENT DESCRIPTION VENDOR REF DESIGNATION(S) 

2001002169-6 CPB-CKT CARD ASSY USED ON SUE 
1111 A-I, 1111 A- 2 

1001004809-5 PRINTED IIIRG BD, CPB NOTE 211 

8(1018(10042-1 ICP U59, 73\ 79,8(1 
( 74HOO 

8(10 1 8(lO043 - 1 I CP U20 041(11) 

8001 B00044-1 ICP U5 7,83 (741()4) 

8(101 8(10046- 1 ICP U16t 17, 56} 63,67, 
70 74Hl0 

8(1018()()O47-1 ICP U18 (74Hl1) 

800l8()0046- I ICP U68, 77 (74H20) 

8(H)18(I0049-1 ICP U6 (74H21) 

8(lOI800054-1 ICP U31 (74H51 ) 

8(101 8()()O 56-1 I CP U66 (74H55 ) 

8()()18(10117-1 ICP U41 (74150) 

60018(10116-1 ICP U47,48 (74151) 

8(1018(13165-1 ICP U2,4 (74153) 

8(1018(131 73- 1 ICP f74 ~~3 j3, "" 

80018(13180-1 ICP Ul, 5,34,37;40 
(74174) 

8001803181-1 ICP U33,35}38,39,53 
( 74175 

8(10 18(13121- I I CP U52 (74H74) 

801118(13198- I ICP USI ,62} 74,81 
( 7liSOO 

8()OI803200-1 ICP USO, 58, 72( 745(4) 

8(1018(13202-1 ICP UI9,li5} 64,75 
( 7liSl0 

8001603203- I ICP U7,65,78,82 
( 74S11) 

8(101803206- 1 ICP US5 (7liS64) 

8()()1803212-1 I CP U61 ,69,71,76 
(74S112) 

74ROOMP 07933 ICP RAYTHEON U9 (74ROO) 

8001803198-1 ICP U9 (74S00) 

MC3001P 04713 ICP MOTOROLA U8 

MC3002P 04713 ICP MOTOROLA U46 

6001803137-1 ICP Ul0 ( 7432) 

80n~8n32,e .. l I CP U32 ( 745138) 

N8264N 16321i ICP SIGNETI CS U15 

N82356 18324 ICP SIGNETICS U",14,2' 

Control Board CPB, Parts List, SUE UUA 
PL2001002169-6, Rev. D, Sheet 10 

FIND 
NO. 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21i 

25 

26 

27 

27" 

28 

29 

30 

31 

32 

33 



SUE 1110A/llA/12A MB2002001147-11 

- . 

S QTY SERIAL NO. 
PART NUMBER CODE I SPECIFICATION / I MATLINOTE(S) FIND 

~ REQD START END IDENT DESCRIPTION 
VENDOR REF DESIGNATION(S) NO. 

7 

I 

035 

036 

03 

038 

039 

04( 

1 

7 

04 

042 

043 

044 

045 

046 

04 

048 

049 

050 

1 

5 

7 

8 

J 

1 

2 

3 

5 

6 

7 

8 

9 

05 

052 

053 

054 

05 

056 

05 

05 

059 

06( 

06 

06 

06 

064 

06 

06 

06 

06 

06 

070 

07 

cn 
073 

OJ4 

I 
1 

001 root 

003 ~(XJl 

002 J(JOl 

001 OOOl 

000 ~OOI 

(J(J3 0001 

001 0001 

001 0001 

001 OC01 

002 0001 

004 0001 

002 0001 

001 0001 

002 0001 

001 0001 

047 0001 

003 0001 

002 OO(J1 

021 ooOt 

000 

001 0001 

001 0001 

001 0001 

001 0001 

001 oOOt 

001 OIXJl 

001 0001 

001 0001 

001 0001 

Oot 0001 

001 ooOt 

009 0001 

AIR 0001 

REF OIXII 

000 

004 tooOt 

002 0001 

AIR 0001 

002 0001 

OOt 0001 

SN75452P 01295 ICP TEXAS INSTR INC 

AS-143-lJ-3 06776 SOCKET ROBINSON Nl.GENT 

8001800120-1 ICP 

74R174MP 17933 ICP RAYTHEON 

8001803180-1 ICP 

NO.4416X3/4 26066 TAPE 3M CO 

RL07S102G !RESISTOR MIL-R-22684/1 

RL20S511G IRESI STOR MIL-R-22684/2 

RL07S121G RESI STOR MIL-R-22684/1 

RL07S680G RESI STOR MIL-R-22684/1 

RL07S102G RESI STOR MIL-R-22684/1 

CM04FD101J03 CAPACITOR MIL-C-5118 

8O!l1200001-1 TRANSISTOR 

8(101 600008- 1 DELAY LINE, FIXED 

8(J(J1600007-1 DELAY LINE, TAPPED 

8(J(J13001 0 1-1 CAPACITOR 

8001300311-2 CAPACITOR 

8(101300333-2 CAPACITOR 

1005000764-1 PIN, TERMINAL 

1005000856- 31 READ ONLY MEMORY 

10050(XI856-32 READ ONLY MEMORY 

10()50()O856-33 READ ONLY MEMORY 

1005000856-34 READ ONLY MEMORY 

10050(XI856-35 READ ONLY MEMORY 

1005000856- 36 READ ONLY MEMORY 

1005000856-37 READ ONLY MEMORY 

1005000856-38 READ ONLY MEMORY 

1005()(Xl856-39 READ ONLY MEMORY 

1005000796-26 READ ONLY MEMORY 

1(105000796-27 READ ONLY MEMORY 

10(J1004974-1 RESISTOR CLUSTER 

SN60/SN63 SOLDER 00-5-571 

LD2001002169-1 LOGIC DIAGRAM 

9003400417-10 WIRE, INSULATED 

C/otlSED7S0J03 CAPACITOR MIL-C-5/18 

RTV 3140 71984 RTV COATING DOW CORNING 

C/otJ5FD391 J03 CAPACITOR MIL-C-5118 

RL07S151G RESISTOR MIL-R-22684/1 

Control Board CPB, Parts List, SUE 1111A 
PL2001002169-6, Rev. D, Sheet 11 

U60 34 

NOTE 213 35 

lJ+9,54 (BDR) 36 

U36 (I74MP) 37 

U36 (74174) 37. 

.75 X .70 LONG 38 
APPROX INCH REOD 
NOTE 213 

R9 .5 IS 39 

R8 .6 IS 40 

R7 .5 IS 41 

Rl,2 .5 IS 42 

R3,4,5,6 .5 IS 43 

C25,57 .25 IS 44 

01 45 

DLt,DL2 46 

DL3 47 

Cl THRU C13, 48 
C15 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 

022 56 

U26 57 

U25 58 

U27 59 

U30 60 

U29 61 

U12 62 

U13 63 

Al THRU A9 64 

65 

~6 
67 

30AftG WHT 168 
APPROX FT REOD 

C54,55 .25 IS 69 

NOTE 215 7(1 

C56,58 .25 IS • 71 

RIO 72 



00 

00 

00 

1 

2 

3 

5 

6 

004 

00 

00 

7 

8 

) 

1 

2 

5 

7 

00 

00 

009 

01[ 

01 

01 

013 

014 

01 

016 

O! 

CIB 

019 

020 

02 1 

022 

023 

024 

5 02 

026 

7 

) 

1 

2 

02 

028 

029 

03! 

03 

03 

OB 

03" 

MB2002001147-11 SUE 1110A/llA/12A 

S Q1Y SERIAL NO. CODE I SPECIFICATION I 1 MATL/NOTE(8) FIND 
~REQD START END PART NUMBER IDENT DE$CRIPTION VENDOR REF DESIGNATION(S) NO. 

000 0001 2001002169-8 CPB-CKT CARD A55Y USED ON 51.E 
1112A-l,1112A-2 

001 OOO! 100 1(X)4809- 5 PRINTED ~G BD, CPB NOTE 211 

004 0001 8001800042-1 ICP U59, 73) 79,80 
( 7llIIJO 

001 0001 800 1 BOOO43-1 ICP U20 (7III«il) 

002 0001 8001 800044- 1 ICP U57,83 (7111«)4) ~ 
006 OOO! 8001 B00046- 1 I CP U16t 17,56)63,67, 15 

70 7IIH10 

001 0001 8001 BOOO47-1 ICP U18 (7IIH11) fr 

002 0001 BOO 1 80004B- 1 ICP U6B, 77 (7IIH20) ~ 
001 0001 BOO 1 BOOO49-1 ICP U6 (7IIH21) ~ 

001 ()(Xl1 BOO! BOOO54-1 ICP U31 (74H51 ) 0 

001 0001 BOO 1 BOO()5B-l ICP U66 ( 74H55) 1 

000 2 

001 0001 BOO1BOOI17-1 ICP .... , (711150) 3 

002 0001 8001 BOOll B-1 ICP lJI7,48 (711151) 4 

002 0001 BOOI B03165-1 ICP U2,4 (711153) h5 

000 6 

OQ4 {)()OI BOO 1 B03173-1 ICP U3,42~43,44 7 
(7416 ) 

005 OOO! BOOI B03180-1 ICP ~~5,34,37,40 h8 
1711 ) 

005 0001 8001803181-1 ICP UB, 35) 3B, 39, 53 19 
( 711175 

001 0001 BOOI B03121-1 ICP U52 (7IIH74) ~O 

004 0001 BOO1 B0319B-l ICP U51,62)74,Bl bl 
( 7IISOO 

003 0001 BOO1 B03200- 1 ICP U50,5B,72(74504) ~2 

004 OOO! 8001 B03202-1 ICP UI9,45)64,75 
(7IIS10 

~3 

004 0001 BOOI803203-1 ICP U7,65,7B,82 4 
(7IISI1) 

001 0001 BOO1 B03208-1 ICP U55 (711564) 125 

004 0001 BOO1B03212-1 ICP U61,69, 71, 76 
( 74S112) 

~6 

001 0001 74ROOMP 07933 ICP RAYTHEON U9 ( 7IIROO) ~7 

000 0001 BOO 1 B0319B-l ICP U9 (74500) ~7. 

.o01 0001 MC3001P 04713 ICP MOTMOLA US ~B 

001 0001 MC3002P 04713 I CP MOTMOLA lJI6 9 

001 0001 BOO1803137-1 ICP Ul0 ( 7432) ~O 

001 0001 BOO1 B0321 B-1 ICP U32 (7IIS13B) ~1 
001 0001 NB264N 18324 ICP SIGNETICS U15 ~2 

003 (lOC)1 NB235B 1B324 ICP SIGt£TICS U1',14,21 133 

Control Board CPB, Parts List, SUE 1112A 
\ 

PL2001002169-8, Rev. D, Sheet 12 



SUE 1110A/UA/12A 

035 

036 

037 

038 

039 

04( 1 

[)41 

042 

043 

044 

045 

046 

047 

048 

049 

05( 1 

051 

052 

J 

) 

053 

054 

055 

056 

057 

058 

059 

06( 

061 

062 

'J63 

:164 

065 

066 

067 

068 

069 

07( 

071 

on 
on 
014 

S QTY 
~ REQD 

001 

003 

002 

001 

000 

003 

001 

001 

001 

002 

004 

002 

001 

002 

001 

047 

003 

D02 

021 

O(X) 

001 

001 

DOl 

001 

001 

001 

001 

001 

001 

001 

~Ol 

009 

f>:/R 

REF 

000 

004 

D02 

A/R 

002 

O()1 

SERIAL NO. 

START END 

JOOI 

lOCl1 

1001 

1001 

)()Ol 

1001 

1001 

mOl 

lO(l1 

lO(l1 

1()(l1 

lO(l1 

0001 

0001 

)()OI 

1001 

0001 

0001 

0001 

0001 

0001 

O()(J1 

0001 

0001 

pOOl 

0001 

lOOl 

0001 

0001 

OO()1 

O(ml 

l(XJl 

0001 

JOOI 

JOOI 

JOOI 

JOOI 

JOOI 

CODE I SPECIFICATION! PART NUMBER IDENT DESCRIPTION VENDOR 

SN75452P 11295 ICP TEXAS INSTR INC 

AS-143-U-3 16776 SOCKET ROBINSON Nl..GENT 

8001800120-1 I CP 

74R174MP 17933 I CP RAYTHEON 

8001803180-1 I CP 

NO.4416X3/4 26066 APE 3M CO 

Rl(17S102G ~ESI STOR MI L-R-22684/1 

RL20S511 G ~ESI STOR MIl-R-22684/2 

RL07S121G ~ESISTOR MIL-R-22684/1 

RL07S680G RESISTOR MIL-R-22684/1 

Rl(17S102G RESISTOR MI L-R- 22684/1 

Cf'(14FD101J03 CAPACITCR Mll-C-5/18 

8001200001-1 TRANS I STOR 

B001600008-1 DELAY LINE, FIXED 

8001600007-1 DELAY LINE , TAPPED 

8001300101-1 CAPACITOR 

80013003 I 1-2 CAPACITOR 

8001300333-2 CAPACITOR 

1005000764-1 PIN, TERMINAL 

1005000856-4 I READ ONLY MEMORY 

1005000856-42 READ ONLY MEMCRY 

1005000856-43 READ ONLY MEMORY 

100S000856-44 ~EAD ONLY MEMORY 

1005000856-45 ~EAD ONLY MEMORY 

1005000856-46 READ ONLY MEMORY 

1 [)05000856-47 ~EAD ONLY MEMORY 

1005000856-48 ~EAD ONLY MEMORY 

10(]5(]OO856-49 JREAD ONLY MEMORY 

1005000796- 39 !READ ONLY MEMORY 

1 (]05000 796- 40 JREAD ONLY MEMORY 

1001004974-1 RESISTOR CLUSTER 

SN60/SN63 SOLDER 00-S-571 

LD2001002169-1 LOGI C DIAGRAM 

9003400417-10 !wIRE, INSULATED 

CM05ED750J03 CAPACITOR MIL-C-5/18 

RTV 3140 71984 RTV COATING DOW CORNING 

CM[)5FD391J03 CAPACITOR MIL-C-5/18 

RUJ7S151G ~ESI STOR MIL-R-22684/1 

Control Board CPB, Parts List SUE 1112A 
PL2001002169-8, Rev. D, Sheet 13 

MB2002001147-11 

I MATl/NOTE(S) FIND 
REF DESIGNATION(S) NO. 

U60 34 

NOTE 213 35 

1J19,54 (BDR) 36 

U36 (174MP) 37 

U36 (74174) 37. 

• 75 X .70 LONG 38 
APPROX INCH REOD 
NOTE 213 

R9 .5 IS 39 

R8 .6 IS 40 

R7 .5 IS 41 

Rl,2 .5 IS 42 

R3,4,5,6 .5 IS 43 

C25,57 .25 IS 44 

01 45 

DL1,DL2 46 

DU 47 

Cl THRU C13, 48 
C15 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 

un 56 

U26 57 

U25 58 

U27 59 

U30 j60 

U29 161 

U12 62 

un 63 

Al THRU A9 64 

65 

66 

67 

30AWG WHT 68 
APPROX FT REOD 

C54,55 .25 IS 69 

NOTE 215 70 

C56,58 .25 IS 71 

RIO 72 



MB2002001147-11 SUE 1110A/llA/12A 

0 

1 

2 

20 

20 

20 

20 3 

204 

5 

7 

8 

20 

206 

20 

20 

) 

1 

209 

21( 

21 

212 

213 

214 

~ 

216 

S QTY 
~ REQO 

REF 

AIR 

REF 

REF 

REF 

REF 

REf 

000 

REF 

REF 

REF 

REF 

000 

REF 

REF 

REF' 

REF' 

SERIAL NO. 

START END 

lOOI 

)OC)1 

)(l(J1 

)001 

)01)1 

)OC)1 

)OC)1 

JOOt 

)O()1 

0001 

0001 

0001 

0001 

)()() 1 

0001 

PART NUMBER CODE 
DESCRIPTION I SPECIFICATION / 1 MATL/NOTE(S) 

IDENT VENDOR REF DESIGNATION(S) 

SPE C/1*I(;/STD NOTES. 

LE CP1049-1 7 !MARK PART ~lMIER 2001002169-1. 

~REA TO BE FREE OF SOLDER. 

~pTAL WARP AND TWIST SHALL NOT EXCEED .OI0/INCH IN 
ENERAL AREA AND .005/H4CH IN CONNECTOR AREA. 

COMPONENTS NOT CALLED OllT BY THEIR FIND NlMIER ON 
~tCE OF DRAWING ARE IDENTIFIED BY THEIR REFERENCE 

ESIGNATIONS. 

~XIMUM COMPONENT HEIGHT (SlOE 1) .395 MAXIMUM. 

PROTRUSION (SIDE 2) .075 MAXIMUM. 

~~I"'LM COMPONENT CONnGIAATION DEPI CTED ON FACE or 
AWING. FOR ACTUAL USAGE SEE APPLICABLE PARTS LIST. 

SQUARE PAD AND lOR DOT DE NOTE S PIN I OF I CP. 

RIANGLE SYMBOL DENOTES TERMINAL PIN INSTALLATION. 

rFOR ASSEJlllLIES -5 AND -9 ADO JlM"ER (FIND NO.58) FROM 
J2At TO J2A2 AND .. !tOM J2Bt TO J282. 

~APE DOWN SOCKET FIND NUMBER 35 TO FINO NLMBER 2 
USING rIND NUMBER 38 AND FINO NUMBER 70. 

"X" DENOTES ICP LEAD TO BE BENT TO HORIZONTAL POSITION 
PRECAlITlON SHOllO BE TAKEN NOT TO BREAK OR CRACK LEADS 

SPOT BOND JLMPER WIRE (rIND NUMBER 68) USING FINO 
NUMBER 70 TO f'I NO NlJ4BER 2. 

CONTINUED ON NEXT PAGE. 

-
Control Board CPB, Parts List Notes 
PL2001002169, Rev. D, Sheet 14 

FIND 
NO. 

20() 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 



SUE 1110A/llA/12A 

SERIAL NO. S QTY CODE DESCRIPTION I SPECIFICATION / 
~ REQD START END 

PART NUMBER IDENT VENDOR 

216 WIRE LI ST ClI[) . 
~EMARKS 'ROM TO 

U!iO-2 1J60-1 
1J60-1 1J65-11 
U82-3 US2-1! 
U82-1! US3-1 
E6 U82-5 
U82-5 U53-15 
U82-6 EI5 

GID 
E13 EIO 
1J67-11 Ell 
Ell Ell! 
Ell! U82-2 
U82-2 U82-1 
E9 Ell 

~ 
E7 U66-13 
U66-2 U66-1 
U61+-9 U82-12 
U82-13 U73-S 

(TID U!i5-5 U65-1! 
U77-9 U77-7 
E2 U83-2 
E3 U63-1 
U82-11 USO-IO 
U62-8 Ul+5- 2 
U82-IO U82-9 

GID 
U82-9 U69-6 
U67-1! EI! 
Ul+7-3 US7-IO 
UI+ 7-2 U57-11 

~ 
US7·11 U76-2 

211! U76·2 EI 
211! U75·9 U75-IO 

U!iO-3 R2,RIO 
U83-7 U82-7 
U82-7 EI2 
U83-11! U82-11! 
U83-11! EI6 

US()-2 U7fl- 5 
US(]-1 U78-9 
U68-1 l:J78-1D 
Ul+O-9 E17 
lJ.4(J-12 [18 

Control Board CPB, Wire List 
PL2001002169, Rev. D, Sheet 15 
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I MATl/NOTE(S) FIND 
REF DESIGNATION(S) NO. 

216 

fiNO NO. 
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I 
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