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SECTION 1 

GENERAL DESCRIPTION 

The V70 Serles Processor Manual describes the 
processor, 110 control, and control panel. 

NOTE: 
In this manual. unless otherwise specified. the term "V70 Sertes" applies to the 
following computer models: V72, V73. V76. V76, and 77-600. 

The manual is divided into six sections: 

Features and · speci1ications of the processor, and 
related publications 

Installation and interconnection data 

• Operation 

Theory of operation 

Maintenance 

Mnemonics list 

Documents such as logic diagrams. schematics and parts 
lists are supplied in a system documentation package. 
This documentation is assembled when the equipment is 
shipped, and reflects the configuration of a specific 
system. 

The following list contains the part numbers of other manu
als pertinent to the V70 series computers (the x at 
the end of each document number is the revision number 
and can be any digit O through 9): 

SK Core Memory Manual 
SK Semiconductor Memory Manual 

16K Core Memory Manual (1200 ns) 

16K Core Memory Manual .(990 ns) 

Option Board Manual 
Power Supply (Universal) Manual 

V72 Power Supply Manual 
Microprogramming Guide 

Writable Control Store Manual 

Memory Map Manual 

MAINTAIN Ill Manual 

98 A 9906 03x 

9S A 9906 04x 

98 A 9906 24x 

9S A 9906 25x 

98 A 9906 05x 
98 A 9906 06x 

98 A 9906 12x 
9S A 9906 07x 

9S A 9906 osx 
98 A 9906 10x 

98 A 9952 07x 

High-speed logic and use of a 60-nanosecond access-time 
control store permits the processor to execute a single 
microinstruction in 165 nanoseconds. A processor interface 
is provided that permits the internal control-store to be 
disabled by a writable control str.re allowing for special 
applications through user microprograms. Other features 
of the processor are: 

High performance through instruction pipelining 

Extendable architecture through microprogramming 

Independent operation of memory, 110, and processor 
functions 

Multiple·bus structure 

16 general·purpose registers 

Comprehensive set of shift, arithmetic, and logical 
functions 

Table 1-1 lists the specifications of the processor. 

Table 1-1. Processor Specifications 

Parameter 

Speed 

Word length 

Logic levels 
(internal) 

Logic levels 
(l!O bus) 

Power 

Environment 

Forced·air 
cooling 

Specification 

165 nanoseconds (microinstruction 
execution time) 

16 bits 

High - + 2.4 to + 5.0V de 
Low =- - a.4 to +a.av de 

High • + 2.a to + 3.6V de 
Low • - 0.4 to + a.av de 

Processor board: 5V de at 12A 
Option board (with all options): 5V de 

at llA 
Control·panel board: 5V de at 2. lA 
Termination shoes (on back of 

mainframe): 5V de at 3.2A 

O to Sa degrees C, 1 O to 90 percent 
relative humidity without condensation. 

For each 3W de power, one cubic foot 
of air per minute applied above and 
below each circuit board. 



SECTION 2 

INSTALLATION 

2.1 INSPECTION 

The processor has been packed and inspected to ensure its 
arrival in good working order. To prevent damage, take 
care during unpacking and handling. Check the shipping 
list to ensure that all equipment has been received. 
Immediately after unpacking, inspect the. equipment for 
shipping damage. Ascertain that wires and cables are 
neither loose nor broken, and that hardware is secure. If 
damage exists: 

a. Notify the transportation company. 

b. Notify Sperry Univac. 

'"'· Save all packing material. 

2.2 PHYSICAL DESCRIPTION 

The processor circuits are on the 15.6 by 19 inch processor 
board (pin 44P0614), the 1/0 control circuits are on a 
portion of the 15.6 !Jy 19 inch option b0ard (p'n 44P0619), 
a;;d the control-panel ;;1rcuits .3re ::;;""1 :'"'..; ": : :": : :. ~ ,r,.:'1 

control-panel board (pin 44P0645,1. On ~he :::omrc1-panei 
board. is mounted a s-witch assembly (p; n 44P0647) 
:ontaining control-panel switches. The pnnted·circuit (PC) 
boards are illustrated in figures 2·1 and 2·2. 

Figure 2·3 shows the locations of the processor. option, and 
control-panel. boards in a typical mainframe installation. 
The control panel can be hinged open (figure 2-3) or 
completely removed from the mainframe as follows: 

a. Pull out the control panel to the locked position 
(approximately 2 inches). 

b. Lift up on the control panel a fraction of an inch. The 
panel can now be hinged down to its open position. 

c. For complete removal of the control panel, unplug 
cables from connectors J 1 and J2 on the control-panel 
board, press in the locking devices on sides of slides. 
and pull panel completely out of the mainframe. 

d. To install the control panel back into the mainframe, 
insert slides into slide rails and slide the panel toward 
the mainframe (the slide locking devices must be 
pressed to move panel past the locked position). 

2.3 INTERCONNECTION 

Circuit-board connector functions are listed as follows: 

a. Processor board 

Pl, memory and power 
J2. writable control store 
J3, writable control store 
J4, option board 
J5, 110 lines 
J6, multiple processor and writable 

control store 
b. Option board 

Pl, memory and power 
J2. not used 
J3, auxiliary I· 0 lines 
J4. processor board 
JS. 110 lines 
J6. writable control store and processor 
J7. priority memory access 
J8. Teletype 

" Control-panel board 

Jl. 110 lines 
J2, power 
J3, switch assembly 
J4, switch assembly 

The pin assignments for these circuit-board connectors are 
given in the logic diagrams of each board (in System Main
tenance Manual). Logic diagram part numbers are: 

a. Processor logic diagram, pin 9180378. 

b. Option logic diagram, p/n 9180401. 

c. Control-panel logic diagram, pm 9180406. 

Interconnection of the processor, option, and control-panel 
boards is shown in figure 2·4. 
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SECTION 3 

OPERATION 

This section describes the operation of the V70 series 
computers. 

3.1 SWITCHES AND INDICATORS 

All switches and indicators required for operating the com
puter are located on the control panel. N·ot all computer 
models have the BOOT SELECT switch located in the upper 
half of the control .panel shown in figure 3-1; however, the 
other controls and indicators are the same on all models. 
Except for the POWER and BOOT SELECT switches, which 
are key-operated, all control-panel switches are pushbut
tons. 

3.1.1 POWER Switch 

The POWER switch is a key-operated, four-position switch 
that controls the ac line voltage to the computer power 
supply. 

In the OFF position, the ac line voltage is removed from 
the input of the power supply and the optional data saver 
is disabled (if present). NOTE: When turning off power on 
systems with semiconductor memory, do not restore power 
for at least 30 seconds to ensure the refresher logic is 
operating. 

In the HOLD position, the ac line voltage is applied to the 
power supply. All de voltages are disabled except those 
required to maintain data in the semiconductor memory. 
Neither the computer nor the control panel is operational. 

In the ON position, the ac line voltage is applied to the 
power supply. Both the computer and control panel are 
fully operational. 

The CONSOLE DISABLE position is jumper-selectable to 
operate in two modes: 

a. All control-panel pushbutton switches are disabled. 

b. Only the STEP/RUN and RESET switches are disabled. 

The jumper is factory-installed on the control-panel circuit 
board. With the POWER switch in the CONSOLE DISABLE 
position, the ac line voltage is applied to the power supply, 
the computer is operational, and the control-panel indica· 
tor lights are functional. The key can be removed from the 
POWER switch in any of the four positions. 

To turn off the computer from the CONSOLE DISABLE 
position, turn the POWER switch ON, place the computer in 
the step mode (using STEP/RUN switch), and then turn 
the POWER switch to either HOLD (to maintain data in 
semiconductor memory) or OFF. 

3.1.2 STEP /RUN Switch and STEP and RUN 
Indicators 

The STEP/RUN switch is an alternate-action switch that 
switches the computer alternately to the step and run 
modes. In the step mode, the STEP indicator lights. In the 
run mode, the RUN indicator blinks until the START switch 
1s pressed, at which time the RUN indicator .comes on 
continuously. 

When the computer is in the step mode, pressing the 
STEP/RUN switch places the computer in the run mode. 
The STEP indicator goes out and the RUN indicator blinks. 
When in the run mode, the computer is ready to be started 
(by pressing the START switch). 

When the computer is in the run mode and has been 
started, pressing the STEP/RUN switch halts the computer 
after the current instruction has been executed and the 
next instruction fetched and loaded into the I register. The 
RUN indicator goes out and the STEP indicator lights. In 
addi.tion. a halt instruction (after the computer has been 
started) halts the computer and causes the RUN indicator 
·to blink. 

3.1.3 START Switch 

When the computer is in the run mode but has not been 
started, pressing the START switch starts the program at 
the location specified by the contents of the program 
counter. The RUN indicator stops blinking and comes on 
continuously. 

When the computer 1s m the step mode, pressing the 
START switch executes the instruction in the instruction 
register. Then it fetches the next instruction from the 
memory address specified by the contents of the program 
counter and loads it in the instruction register. The STEP 
indicator remains on. 

3.1.4 BOOT Switch 

The BOOT switch allows the bootstrap program to be 
loaded into the computer memory automatically. The 
bootstrap program enables the loading of the binary load/ 
dump program into memory. When BOOT is pressed. the 
RUN indicator lights. Refer to the program execution 
portion of this section for bootstrap program loading 
procedures. 

3·1 
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3.1.5 Register-Entry Switches and 
Register-Display Indicators 

The top row of control-panel lights comprises the 16 
register-dislay indicators. They display the contents of the 
display register. This register, located on the control-panel 
circuit board, can be loaded from the. register-entry 
switches on the control panel just below the 16 indicators. 
In addition, 16-bit data words can be loaded into the 
display register under control of the DIS~LA Y SELECT and 
REG SELECT switches (sections 3.1.7 and 3.1.9), allowing 
visual inspection of the contents of various registers and 
memory addresses. 

Any of the sixteen bits can be set by pressing the 
corresponding register-entry switch. With a bit set. the 
corresponding display indicator lights. Pressing a register
entry switch for a bit already set has no effect. Bits can 
be reset only to zero by pressing the DISPL CLR switch 
(section 3.1.6). 

For negativ.e data, the sign bit (bit 15) is set (one). 

3.1.6 DISPL CLR Switch 

The contents of the display register can be cleared (reset to 
zero) by pressing the DISPL CLR switch. This turns off all 
sixteen display indicators. 

3.1. 7 DISPLAY SELECT Switches and Indicators 

The five DISPLAY SELECT switches are used to select one 
of several registers for displaying its contents on the 
register display indicators and altering them from the 
register-entry switches. Pressing any DISPLAY SELECT 
switch c.cincels any previous selection, turns off the 
indicators for the previous selection, and lights the 
indicators for the new selection. Pressing DISPL CLEAR 
(section 3.1.6) clears the display register and turns off the 
display indicators. 

3.1.7.1 MEM Switch 

The MEM switch selects the memory for data entry or 
display .. For entering data into memory and displaying the 
contents of memory refer to the manual operations (section 
3.2). 

3.1.7.2 STATUS Switch 

The STATUS switch displays the status of various signals 
from the processor. To display the status of these processor 
signals.: 

a. Turn the POWER switch ON. 

OPERATION 

b. Place the computer in the step mode. 

c. Press STATUS. 

The register-display indicators now indicate the following: 

Bit 15, Key register bit 15 (DCK15 +) 
Bit 14, Key register bit 14 (DCK14 +) 
Bit 13, Key register bit 13 (DCK13 +) 
Bit 12, Key register bit 12 (DCK12 +) 
Bit 11, Arithmetic and logic unit carry 

(DCNDC+) 
Bit 10, Arithmetic and logic unit sign 

(DSGN +) 
Bit 9, Arithmetic and logic unit output 

equals all ones (DEQ +) 
Bit 8, Arithmetic and logic unit 

overflow (DOVF +) 
Bit 7. Shift counter output bit 4 

(DSC04 +) 
Bit 6, Shift counter output bit 3 

(DSC03 +) 
Bit 5. Shift counter output bit 2 

iOSC02 +) 

Sit 4, Shift counter output bit 1 
(DSCOl +) 

Bit 3, Shift counter output bit 0 
(DSCOO +) 

Bit 2. Arithmetic and logic unit 
output zero (DCNOZ +) 

Bit 1, Supervisor mode (CESK +) 
Bit 0, Not used 

3.1.7.3 I· Switch 

The I switch selects the instruction (I) register for data 
display or entry. Pressing the I switch while the RUN 
indicator 1s off or blinking (step mode or halted) displays 
the contents of the instruction register on the register· 
display indicators. Changing the contents of the display 
register, by pressing the DISPLAY CLR switch and the 
register entry switches, automatically changes the contents 
of the instruction register. The instruction register contains 
the instruction to be executed next. 

3.1.7.4 P Switch 

The P switch selects the program ( P) counter for data 
display or entry. Pressing the P switch while the RUN 

indicator is off or blinking (step mode or halted) displays 
the contents of the program counter on the register·display 
indicators. Changing the contents of the display register. by 
pressing the DISPLAY CLR and register-entry switches. 
automatically changes the contents of the program counter. 
The program counter contains the address of the next 
instruction to be fetched. 

3.3 
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3.1.7.5 REG Switch 

The REG switch enables one of the registers designated by 
the REG SELECT switches (section 3.1.9) to be selected for 
data display or entry. 

3.1.8 DISPL and ENTER Switches 

The DISPL switch is used with the MEM switch (section 
3.1. 7 .1) for displaying memory data on the register-display 
indicators. 

The ENTER switch is used with the MEM switch to load 
data into memory from the register-entry switches. 

The procedures for displaying memory data and entering 
data in1'o memory are described under manual operations 
(section 3.2). 

3.1.9 REG SELECT Switches and Indicators 

When the REG switch (section 3.1. 7.5) is pressed, any 
desired general-purpose register can be selected for dis
playing its contents on the register-display indicators or 
altering its contents from the register-entry switches. The 
register selection is accomplished by entering a binary code 
using the four REG SELECT switches designated 8, 4, 2, 
1. A one bit is produced by pressing the appropriate REG 
SELECT switch; a zero bit is produced by not pressing the 
switch. A one bit causes the corresponding indicator to 
light. Table 3-1 lists the binary codes for specific registers 
used with the basic instruction set. Table 3-2 lists the binary 
codes for specific registers used with the extended instruc
tion set. When the binary code has been entered, the 
register-display indicators automatically display the con
tents of the seleGted register. Changing the contents of 
the display register, using the DISPLAY CLR and regis
ter-entry switches (sections 3.1.5 and 3.1.6), automatically 
changes the contents of the selected register. 

Table 3-1. 

Register Selection Codes for Basic 
Instruction Set 

REG SELECT Switches 

8 4 2 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1* 
0 1 0 O* 
0 1 0 1"' 
0 1 1 0"' 
0 1 1 1* 
1 0 0 0* 

3.4 

Selected Register 

A 
B 
x 

continued 

REG SELECT Switches Selected Register 

1 0 0 1* 
1 0 1 O* 
1 0 1 l "' 
1 1 0 O* 
1 1 0 1 * 
1 1 1 0* 
1 1 1 1* 

* These codes select registers that are not used for 
programming with the instruction set of a V7 O 
system. They are av3ilable for WCS microprogramming use. 
With two exceptions, the contents of these registers can be 
displayed and altered using the control panel. However, 
such alteration should be done only for maintenance 
purposes or special applications. The register selected with 
0100 always contains the contents of the instruction 
register. The registers selected with 0011 and 0101 always 
contain all zeros and all ones. respectively: the contents of 
these two registers cannot be altered from the control 
panel. 

Table 3-2. 
Register Selection Codes for 

Extended lnstructfon Set 
REG SELECT Switches 

8 4 2 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 
0 0 0 
0 0 1 
0 1 0 
0 1 1 

0 0 O* 
0 0 1* 
0 0* 
0 1 1* 
1 0 O* 

0 1* 
O* 
1 * 

Selected Register 

RO 
R1 
R2 
R3 
R4 
RS 

1R6 
R7 

*These codes select registers that are used for WCS micro
programming. With two exceptions, the contents of these 
registers can be displayed and altered using the control 
panel; however, alteration from the control panel should 
be done only for maintenance purposes or special applica
tions. The register selected with the binary code of 1000 
always contains the contents of the instruction register. The 
registers selected with binary codes of 1 011 and 11 00 
always contain all zeros and all ones, respectively; the 
contents of these two registers can not be altered from 
the control panel. 



3.1.10 CLEAR and INCR Switches 

The binary code for a selected register (section 3.1.9) is 
cleared (set to zero) by pressing the CLEAR switch. Each 
time the INCR switch is pressed, the binary code for a 
selected register is incremented by one, selecting the 
subsequent register. 

3.1.11 I NT Switch 

The INT switch is used to interrupt the computer and is 
functional only in the run mode (RUN. indicator on). 
Pressing the INT switch interrupts to memory address zero. 

3.1.12 RESET Switch 

Pressing the RESET switch: 

a. Halts the computer 

b. Stops 110 operation 

c. Initializes both the computer and its peripheral devices 

d. Leaves the computer in step mode 

e. If the computer was in run mode. turn the RUN 
indicator off and the STEP indicator on. 

f. Resets the overflow indicator (bit·8 register-display 
indicator with STATUS switch pressed, section 3.1.7.2). 

3.1.13 SENSE Switches and Indicators 

The three alternate·action SENSE switches permit the 
execution of predetermined program branching by the 
operator. When the program contains jump, jump-and· 
mark, or execution instructions that depend upon the 
setting of the SENSE switches, the jumps and executions 
occur only if the switch conditions are met. 

Pressing a SENSE switch sets it and causes its associated 
indicator to light~ Pressing the same switch again resets it, 
causing its indicator to go out. · 

For example, a program can be written so that the operator 
can obtain a partial total of a column of figures being 
added by use of the JSSl (jump if SENSE switch 1 is set) 
instruction. The program writes individual entries as long 
as SENSE switch 1 is not set. When the operator wants a 
partial total, he sets the switch. The program then jumps to 
an instruction sequence that prints the desired 
information. 

3.1.14 BOOT SELECT Switch 

The BOOT SELECT switch is inoperative on computer 
systems that have the new register-selectable automatic 
bootstrap programs. 

The BOOT SELECT switch is a key-operated switch avail
able on some models to select one of the three automatic 

OPERATION 

bootstrap programs. After the selection is made, the boot
strap program is automatically loaded into memory by 
pressing the BOOT switch (section 3.1.4). 

BOOT SELECT switch positions with corresponding auto
matic bootstr~p programs are listed below: 
Position 1 Teletype 
Position 2 High-speed paper tape reader 
Position 3 Oise memory 

3.2 MANUAL OPERATIONS 

Using the control-panel switches and indicators (section 
3.1 ). data or instructions can be transferred manually to or 
from memory or a selected register, and stored programs 
can be executed manually. 

Manual execution of a stored program is discussed in 
section 3. 3. 

3.2.1 Displaying Register Contents 

To display the contents of the instruction register: 

a. Place the computer in step mode / 

b. Press I 

Tc display the contents of the program counter: 

a. Place the computer in step mode 

b. Press P 

To display the contents of a general-purpose register: 

a. Place the computer in the step mode 

b. Press REG 

c. Using the four REG SELECT switches. enter the ap
propriate binary code (see tables 3-1 or 3-2) 

3.2.2 Displaying Memory Contents 

To display the contents of a memory address: 

a. Place the computer in step mode 

b. Press P 

c. Using the DISPL CLR and register entry switches, enter 
the desired memory address in the program counter 

d. Press MEM 

e. Press DISPL switch. The contents of the selected 
memory address are now displayed on· the register· 
display indicators. The program counter is automati· 
cally incremented. 

f. Repeated actuation of the DISPL switch displays the 
contents of consecutive memory addresses 

3.5 



OPERATION 

3.2.3 Displaying Overflow Status 

To display the overflow status: 

a. Place the computer in step mode 

b. Press STATUS 

c. If register-display bit 8 is on, there is overflow. 

3.2.4 Entering Data in Memory 

To enter data in memory: 

a. Place the computer in step mode 

b. Press P 

c. Using the DISPL CLR and register-entry switches, enter 
the memory address in the program counter. 

d. Press MEM 

e. Using the DISPL CLR and register entry switches, enter 
the data in the display register. 

f. Press ENTER to toad the data in the previously 
addressed memory location. The program counter is 
automatically incremented. 

g. Repeat steps e and f to enter data in consecutive 
memory addresses. 

3.2.5 Entering Data in a Register 

To enter data or instructions in a register: 

a. Display the contents of the selected register as 
described in section 3.2. l. 

b. Using the DISPLAY CLR and register-entry switches, 
enter the desired data or instruction in the selected 
register. 

3.3 PROGRAM EXECUTION 

To make a cold start (i.e., when a new system is being 
initialized or the contents of memory are unknown): 

a. Turn the power on 

b. Load the bootstrap program 

c. Load the binary load/dump program 

d. Load the object program 

Instructions for steps a and b are provided below. Loading 
the binary load/dump and object programs is discussed in 
the Binary Load/Dump Program section of the applicable 
system handbook, with manual execution of a stored pro
gram explained below in section 3.3.3. 

3-6. 

3.3~ 1 Power On 

Turn on computer power by placing the POWER switch to 
ON. When power is first turned on. the following conditions 
apply: 

a. Step mode (STEP indicator on) 

b. Sense switches not set (SENSE indicators off) 

c. Display register cleared (register display indicators off) 

· d. P switch on (P Indicator on) 

e. REG SELECT switches off (REG SELECT indicators off) 

When power is removed and reapplied without actuation of 
the POWER switch (by loss and recovery of the ac line 
voltage). the same conditions apply, except the computer 
will be in the run mode (RUN indicator on) instead of the 
step mode. 

3.3.2 Loading the Bootstrap Program 

Th~ bootstrap program permits loadable programs to be 
loaded into main memory from a peripheral device. It is a 
program contained in a programmable read only memory 
(PROM) located in the processor. The operator can select 
a bootstrap program for one of three types of peripheral 
devices: Teletype paper tape reader. high-speea paper 
tape reader, or disc memory. The disc version of the 
bootstrap loader is primarily used for automatica program 
loading in a VORTEX operating system. The paper tape 
versions are primarily used for the automatic loading of the . 
binary load/dump program which is required for certain 
stand-alone programs contained on paper tape. Refer to 
the V70 Utility Programs Manual for a description of the 
binary load/dump program. Loading procedures for 
specific V70 software (VORTEX, FORTRAN IV, V70 
Assembler. etc.), are described in corresponding V70 
software manuals. 

The desired bootstrap program is selected by loading 
the appropriate bootstrap selection code into register RO 
(A register). The selection codes are: 

a. Teletype paoer taoe reader 
b. High-speed paper tape reader 
c. Disc memory system 

000000 
000001 
000002 

Before the bootstrap program is loaded. the binary load/ 
dump tape (if paper tape input is being used) should be 
inserted into the paper tape reader with the first binary 
frame at the reading station. 

Addresses and instruction codes (octal) for the automatic 
bootstrap programs are listed in tables 3-3 and 3-4. 

To load the automatic bootstrap program: 

a. With the POWER switch in the ON position, place 
the computer in the step mode (STEP indicator on). 



b. Press REG. 

c. Using the four REG SELECT switches, enter the 
binary code for register RO (0000). 

d. Using the DISPL CLR and register-entry switches. 
enter the desired bootstrap selection code into 
register RO. 

e. Place the computer in the run mode by pressing the 
STEPtRUN switch (RUN indicator blinking). 

f. Press BOOT (RUN indicator is now on). This loads 
the bootstrap program and object program into 
main memory. 

The following procedure is for the user who wishes to load 
his own bootstrap program manually: 

a. With the POWER switch in the ON position, pl~ce the 
computer in step mode (STEP indicator on) 

b. Press P 

c. Using the OISPL CLR and register entry switches. enter 
the starting memory address of the bootstrap program 
in the program counter 

d. Press MEM 

e. Using the DISPL CLA a.nd register entry switches, enter 
the appropriate code of the next instruction in the 
console register 

f. Press ENTER to load instruction code into the memory 
address specified by the program counter. The program 
counter is incremented automatically. 

g. Repeat steps e and f for each ·of the remaining 
bootstrap ·instructions 

Table 3-3. 

Automatic Bootstrap Programs for 
High-Speed and Teletype Readers 

Address Instruction Code Symbolic Coding 

000200 102637* (102601) READ CIB ROA 
000201 004011 ASLB NBIT 
000202 004041 LALB 1 
000203 004446 LLRL 6 
000204 001020 JBZ SEL 
000205 000214 (Memory address) 
000206 055000 STA 0,1 
000207 001010 JAZ LHLT + 1 

OPERATION 

Address Instruction Code Symbolic Coding 

000200 007000 (Memory address) 
000211 0005144 IXR 
000212 0005101 ENTR INCR 1 
000213 100537'°' (102601) SEL ROON 
000214 101537* (101201) SEL EXC IBFR,READ 
000215 000200 (Memory address) 
000216 001000 JMP *2 
000217 000214 (Memory address) 

*When using the Teletype reader, replace this code with 
the one in parentheses. 

Table 3-4. 
Automatic Bootstrap Program for 

Disc Memory 

Address Instruction Code 

001130 100416 
001131 104016 
001132 100216 
001133 005001 
001134 103116 
001135 101016 
001136 001141 
001137 001000 
001140 001135 
001141 102516 
001142 151167 
001143 100021 
001144 001130 
001145 100021 
001146 100316 
001147 005102 
001150 103216 
001151 103120 
001152 006010 
001153 001130 
001154 103121 
001155 100020 
001156 100016 
001157 101416 
001160 001157 
001161 102516 
001162 151167 
001163 001016 
001164 001130 
001165 001000 
001166 000600 
001167 007760 
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Table 3-5. 
Manual Bootstrap Programs 

High-Speed Teletype 
Reader Reader 

Address Code Symbolic Coding 

007756 102637 102601 READ CIB RDR 
007757 004011 004011 ASLB NBIT · 7 
007760 004041 004041 LRLB 1 
007761 004446 004446 LLRL 6 
007762 001020 001020 JBZ SEL 
007763 007772 007772 (Memory address) 
007764 055000 055000. srA 0,1 
007765 001010 001010 JAZ LHLT + 1 
007766 007000(a) 007000(a) (Memory address) 
007767 005144 005144 IXR 
007770 005101 005101 ENTR INCR 1 
007771 100537 102601 SEL ROON 
007772 101537 101201 SEL EXC IBFR,READ 
007773 007756 007756 (Memory address) 
007774 001000 001000 JMP •:•.2 
007775 007772 007772 (Memory address) 

3·8 

NOTE 

The bootstrap loader routine is always loaded 
in to the highest address of the first 4K memory 
increment, regardless ot available memory. BLD 
11 relocation and adaptation to the specified 

input device are described in the Binary Load/ 
Dump Program section of the applicable system 
handbook. 

(a) Replace this code with 007600 if the test 
executive of MAINTAIN Ill (document 98 A 9952 
07x) is to be loaded and executed. 

3.3.3 Executing a Stored Program 

To execute a stored program manually: 

a. Place the computer in step 

b. Press P 

c. Using the DISPL CLR and register entry switches. enter 
the address of the first program instruction in the 
program counter 

d. Press I 

e. Press DISPL CLR to clear the in~truction register 

f. Press START. This loads the instruction specified by the 
program counter into the instruction register 

g. Press START again. This executes the instruction and 
loads the next program instruction into the instruction 
register 

h. Repeat step g for each instruction in the program 

To execute a stored program automatically: perform steps a 
through e above, place the computer in the run mode by 
pressing the RUN/STEP switch, and press START. 



SECTION 4 

THEORY OF OPERATION 

4.1 GENERAL 
This section describes the circuit operations of the proces
sor board, 1/0 control portion of the option board, and 
control-panel board. Furthermore, the control-store word 
format and addressing are also described. For the most 
part. the circuit descriptions are written to functional block 
diagrams that accompany the text. In some cases. however, 
the reader may wish to refer to the appropriate logic diagram 
in the System Maintenance Manual. Logic diagram part 
number:s are: 

a. Processor board, 9180378 

b. Option board. 9180401 

c. Control-panel board. 9180406 

For eas~~ of reading, some mnemonics are written with the 
variable n in place of the actual bit numbers. For example. 
ALU data mnemonics OALQO + through DAL15 ..i.. are 
written DALn + (0·15). Mnemonic conventions and defini· 
tions are provided 1n section 6. 

4.2 FUNCTIONAL DESCRIPTION 

As illustrated in figure 4· l. the major functional sections of 
the processor are central control, data loop, memory 
control, 1/0 data loop, and l/O control. Except for the 110 
control. which is located on the option board. these 
sections are on the processor board. Communication 
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between the processor and the control panel is via the I /0 
bus. The processor bus structure is illustrated in figure 4-2, 
A brief description of the five major sections is provided in 
the following subsections. · 

4.2.1 Central Control 

The central control 1s the heart of the processor. !t contains 
the instruction register, control store. control store buffer, 
and control sequencing logic. The following functions are 
performed by the central control: 

a. Initiates memory operations 

b. lr.itiates I 10 operations 

c. Decodes in·structions 

d. Controls data transfers and manipulations 

e. Tests internal data loop conditions 

f. Responds to interrupts 

The 16-bit instruction register receives instructions from an 
::--:;;;...,,::·: c,-, ·:":L.;"'.;;: ••• -.,,;;: ,5 then tree to accept new 
instructions. This aouble buffering of instructions provides 
a pipelining technique that allows the next instruction to be 
fetched during an otherwise unused memory cycle. The 
output of the instruction register can then be routed to the 
arithmetic and logic unit {ALU) or further decoding may be 
performed. 
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Figure 4-1. Processor Functional Block Diagram 
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4.2.2 Data Loop . 

The data loop provides data transfer. paths, data manipula· 
tion circuits, storage registers, and counters (figure 4-2). 
The data loop performs the following functions: 

a. Selects both of the. ALU inputs from the following 
sources: ; 
1. 16 general purpose registers 
2: Operand register · 
3. Memory input latch, in memory control section 
4. 110 register, in I 10 data loop sectio.n 
5. Status word (signals displayed by control·panel 
STATUS switch) 
6. Instruction register (masked), in central control 
section 
7. ·Program counter 
8. Control store literal which consists of a 16-bit mask 
field from the control store buffer. 

b. Performs arithmetical and logical operations on the 
ALU inputs. 

c. Pe!rforms single and double length, bid1rect1onal, open 
or closed. arithmetical or logical shifts in accordance 
with the contents of the shift counter. 

d. Stores and selects the desired test conditions such as 
ALU output zero, overflow, carry, SENSE switches. etc. 

The ALU performs arithmetic and logicai funct;ons under 
control of the control store buffer. The ALU output is 
applied to the memory control and 1/0 data loop sections. 

4.2.3 Memory Control 

The memory control performs tasks initiated by the central 
control, I /0 control, or options (on option board). It 
acknowledges acceptance of these tasks to ·the requesting 
section and signals completion. Once a request is accepted, 
no further requests are acknowledged (one exception to 
this rule permits the central control to override a previous 
request before it has been completed). Priority memory 
access (PMA) requests have a higher priority than 110 
requests, and 110 requests have a· higher priority than 
central control requests. 

The following functions are performed by the memory 
control: 

a. Accepts tasks from central control and stores the 
following information to complete the task: 
1. Read/write 
2. Word/byte 
3. Address source 

b. Accepts tasks from options 

c. Accepts tasks from l/Ocontrol 

d. Acknowledges receipt of tasks 

THEORY OF OPERATION 

e. Resolves priority of simultaneous r·equests 

f. Defers requests if higher priority devices, such as PMA, 
· request use of the memory bus. 

g. Provides asynchronous operation and drivers/receivers 
for the memory bus. 

h. Signals completion of scheduled task. 

Since the memory control operates asynchronously. the 
central control is free to perform other non-memory 
operations while the scheduled task is being executed. The 
memory control's ability to accept tasks from the 1,-0 
control permits direct memory access (OMA) operations to 
cycle steal without interfering with non-memory operations 
in the remainder of the processor. 

4.2.4 1/0 Data Loop 

The l/O data loop (see figure 4-2 for 110 data paths) 
contains a multiplexor, I 10 register, and drivers and 
receivers. Three sources of data are applied to the l/O aata 
ioop: data from the I 10 bus. data from the ALU. and data 
from the memory I /0 latch. The input data is selectad by 
the l/O multiplexor under control of 1/0 control signals and 
transferred onto the bidirectional I 10 bus. 

In· addition to being applied to the l./O drivers, the output 
of the 110 register 1s applied to the data loop and memory 
control sections. 

4.2.5 I /0 Control 

The 110 control operates under control of an independent 
I 10 control store and performs 1/0 operations initiated 
either by the central control or peripheral device activh:y. 
This permits 110 operations to proceed with minimum 
impact on other internal processor functions. The 110 
control performs the following functions: 

a. Programmed 110 initiated by the central control. 

b. OMA trap-in/trap-out operations (up to 372,900 words . 
per second. with semiconductor memory). 

c. High-speed OMA trap-in/trap-out operations (up to 
969,600 words per second, with semiconductor mem
ory). 

d. I 10 interrupts 

4.3 CENTRAL CONTROL CIRCUITS 

This section describes the hardware circuits of the central 
control. To understand the functions of the central control, 
one must also become familiar with the microprogramming 

4.3 
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operations (firmware). Listed below are sections of this 
manual containing microprogramming information: 

a. Control-Store Word Format (section 4.8) 

b. Control-Store Addressing (section 4.9) 

c. Microprogramming Examples (section 4.11) 

Other microprogramming documents to be used in con
junction with this manual are: 

a. The Microprogramming Guide (98 A 9906 07x) de
scribes capabilities, techniques, and coding of micro
programming. 

b. The Micro-Word Flowcharts (98A0887) are contained 
in the System Maintenance Manual. 

The circuits of the central control are shown in the block 
d!agram of figure 4-3. Page numbers of the processor logic 
diagrams are provided in parentheses for each circuit block. 

4.3.1 Instruction Register 

The 16-bit instrnction register receives instructions 
M1 !n + (0-15) from the instruction buffer (in the memory 
control section) which is then free to accept new instruc
tions. This double buffering of instructions provides a pipe
lining technique that allows the next instruction to be 
fetched during an otherwise unused memory cycle. Refer 
to section 3 of Microprogramming Guide for further infor
macion on the instruction pipeline. 

Data is clocked into the instruction register by clock signals 
that result from gating the full clock KKC2 + with CTEGO + 

and CBGO +. The register clocks occur whenever the 
control-store buffer T field contains 00 (CTEQO + is high) 
and the G field bit 0 is true (CBGO + is high). The register 
generates instructions C21n(0·15) in both true and comple· 
ment form. 

4.3.2 Instruction Field Selector 

The instruction field selector consists of ten 8·input 
multiplexors which can select a field of up to five bits from 
the instruction register to form the iow order bits of the 

control store address. This is accomplished by using the FS 
field of the control store buffer CBFSn + (0·3) to specify 
which of 16 possible fields are to be extracted and applied 
to the control store address lines CEADn- (0-8). Since there 
are not enough. bits in the 16 bit instruction register to 
provide 16 5·bit fields. the remaining bits (multiole.<or 
inputs) are either grounded to provide a source of logical 
ones to the control-store address or connected to various 
processor flags for conditional branching. All outputs from 
the instruction field selector are masked by bits in the MS 
and MT fields of the control store buffer, thus providing a 
generalized method for generating addresses. That is. 
addresses may be formed which either depend on the 
contents of the instruction register or may be arbitrarily 
specified by selecting a field position containing logical 
ones and then masking off the desired logical zero bib 
us:ng the MS and MT fields. 

Bits 0, 1. and 2 of the FS field select one input 0f each 
muitipiexor. The b;t·3 ::c:ive !c,,, .. i~·,,:; .-. ~-· ~ 0;·- , s :.f t".,_; .-=-2 
field (CBFS3- and CBFS3 +) enao!e the rive A multiplexors 
CFSAn + (0·4) or the five B multiplexors CFSBn + (0·4). The 
multiplexor truth table 1s shown in table 4-1. 

Table 4-1. Instruction Multiplexor Truth Table (IC Type SN74l51) 

CBFSn• 
12-0) 

PINS 

9 10 11 

L L L 

L L L 

L L H 

L L H 

L H L 

L H L 

L H H 

L H ,.; 

H L L 

H l L 

H L H 

H L H 

H H L 

H H L 

H H H 

H H H 

VTll-1601A 
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CBFS3.:t INPUT DATA 

PIN PINS 

i 4 3 2 I 15 14 13 12 

H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

NOTE: 1. H =HIGH, L =LOW, AND NOH OR L = IRRELEVENT INPUT. 
2. THE FIVE A MULTIPLEXORS CFSAn+(Q-4) ARE ENABLED lhlTH A 

LOW CBFS3-, AND THE FIVE B MULTIPLEXORS CFSBn+(0-4) WITH 
A LOW CBFS3+. 

OUTPUT 
CFSxn ... 

PIN 

6 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 
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4.3.3 Instruction Decoder 

The instruction decoder provides preliminary decoding of 
the two most-significant 4-bit fields of the instruction 
buffer M1 In + (8-15). Decoding is accomplished with 
PAO Ms (programmable read only memories) that are pro
grammed for optimum performance. As illustrated in 

figure 4-4, the PROMs are divided into two sections. A2 
and A3. The A2 PROM decodes M11n + (8-11) and pro
duces 9-bits of output data CIDA2n + (0-8) plus control 
signals. The A3 PROM decodes M1 In+ (12-15) and pro
duces 9-bits of output data CIDA3n .,. (0-8) plus control 
signals. The two 9-bit data words are applied to the in
struction decoding logic where they are combined with 
the least-significant 4-bit fields of the instruction buffer. 

r- - - - ~ -;;o-;; - - - , 
I . I 
I l CIDS2n+ (0, I) _.. ...... I ~ 

I 
..... 

M lln+ (8-11) l 16 8-BIT CIDXXn+ (0,2,3,5) 
WORDS I ...... 

I y 

I _l 

l 
I r-- I 
I I 
I I 
I I CIDA2n+ (0-8) 
I L--+ 1 

....... 

CAEN- I 16 8-BIT I I - WORDS ..... 

I I 
I I 
I I 
L 1---------_J 

I i--- - -.;::; ;;-0;;- - - - , 
I I 
I I CIDS3n- (0, I ,2) 

...... 
I -

I I CIDT32-
.... _. 16 8-BIT 1 

CIDOn+ (0-4) 
I 

. 
WORDS I ... 1 CIDIO 

I L __. 
T ...... 

I t--- I 
I I 
I I 

Mlln+ (12-15) l ........... I .. 
I 16 8-BIT I WORDS 
I 

...... 

I 
I. _l CIDA3n+ (0-8) 

...... 
I ...... 

I I 
L _________ _j 

VTJ/./601 

. Figure 4-4. Instruction Decoder PROMs Block Diagram 
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A low CAEN- enables the ROMs. Decoded halt and jump
and-mark signals (CIDHLT + and CIDJMK +) are derived 
from ROM control signals CIDOO +, CIDXXO, and 

CIDXX2 +. Truth tables for the A2 and A3 ROMs are shown 
in tables 4·2 and 4·3. 

Table 4-2. A2 PROM Truth Table (for Computers Table 4-2A. A2 PROM Truth Table (for Computers 
with Register-Selectable Bootstrap Programs) without Register-Selectable Bootstrap Programs) 

INPUT BITS OUTPUTS (CID ••• ) INPUT BITS OUTPUTS (CID ••• ) 

+ ~Cl; ++++++++ + + + + 
6 c::; 

ONll"lcor-,-oll"l""I' MN-O 

11 10 9 8 
N X ~ ~ ~ ·~ ~ ~ ~ ~ ~~~~ - Vl Vl x 

+ + + + + + + + + + + + + + + 

Q 
0 Q~H~~~~-o•.tH.i·M~-o 

11 10 9 8 N N xxxx<<~~~~<~~ Vl Vl 

L L L L H L L L H L L L H L L L L H H H L L L L L L L L H L L L H L L L L L L L 
L L L H H L L L H L L L H L L L L H H H L L L H L L L L H L L L H L L L L L L L 
L L H L H L L L L L L L H L L H H H L L L L H L L L L L L L L L H L L H L L L L 
L L H H H L L L L L L L H L L H H H L L L L H H L L L L L L L L H L L H L L L L 
L H l. L H L L L L H L L H L H L H L L H L H L L L L L L L H L L H L H L L L L L 
L H L H H L L L L H L L H L H L H L L H L H L H L L L L L H L L H L H L L L L L 
L H H L H L L H L L L L H L H H H L H L L H H L L L L H L L L L H L H H L L L L 
L H H i-i H L L H i. L.L L H i_ H H H L H L L H H H L L L H L L L L H L H H L L L L 
H L L L H L L L L L L L H H L L H L L L H L L L L L L L L L L L H H L L L L l L 
H L L H H L L L L L L L H H L L L H H H H L L H L L L L L L L L H H L L L L L L 
H L H L L H L L L L H L H H L H H L L L H L H L L H L L L L H L H H L H H L L L 
H L H H L rl L L L L H L L H L H H L L L H L H H L H L L L L H L L H L H H L L L 
H H L L L L H L L L L L L H H L H L L L H H L L L L H L L L L L L H H L H L L L 
H H l H L H L L L L L L H Ii H L L L H H H H L H L H L L L L L L H i; H L L L H H 
H H H L L L L L L L L L H f1 H H H H H H H H H L L L L L L L L L H H H H H H L L 
H H H H L L L L L L L H H H H H L H H H H H H H L L H L L L L L H H H· H H H L L 

i'JCTE: L = LO'N I H = HIGH NOTE: L = LOW I H = HIGH 

VT/1-/()0JA VTll-1603 

Table 4-3. A3 ROM Truth Table 

INPUT BITS OUTPUTS (CID ••• ) 

I I I 1+++++ + + + + + + .,. 
N g N"""§~:O~ "° tr, ""1' MN - g 

15 14 13 12 
M C"') ~8 a~~ M MMMMM 
Vl Vl Vl < <<<<< < 

L L L L L H H H L H L L, L L L L L L L L 
L L L H H H H L L L L H H L L L L L H L 
L L H L H H H L L L L H H L L L L L. H L 
L L H H H H H L L L L H H L L L L L H L 
L H L L H H H L H L L H H L L L L L H L 
L H L H H H H L L L L H H L L L L L L H 
L H H L H H H L L L L H H L L L L L L H 
L H H H H H H L L L L H H L L L L L L H 
H L L L H H H L L L H H H L L L L L L L 
H L L H H H H L L L L H H L L L L L H L 
H L H L H H H L L L L H H L L L L L H L 
H L H H H H H L L L L H H L L L L L H L 
H H L L H H H L L L L H H L L L L L H L 
H H L H H H H L L L L H H L L L L L H L 
H H H L H H H L L L L H H L L L L L H L 
H H H H H H H L L L L H H L L L L L H L 

NOTE: L = LOW, H = HIGH 

VTl/·1604 
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4.3.4 Instruction Decoding Logic 

The instruction decoding logic produces the 9-bit address 
for the control store CEADn- (0·8) by combining the two 
least significant 4-bit fields of the instruction buffer 
Mlln +(0-7) and the two 9-bit outputs from the instruction 
decoder CIDA2n + (0·8) and CIDA3n + (0-8). This logic and 
the instruction decoder are completely general purpose, 
and can be used to optimize any instruction set's 
performance by changing the control store contents or by 
using a writable control store. 

Formation of the decoded control-store address is accom· 
plished with open-collector drivers. Section 4. 9 provides a 
detailed description of controi-store addressing. The block 
diagram in figure 4.5 shows the inputs and outputs for the 
driver circuits. The outputs are the control store address 
signals. and the inputs are data from the instruction buffer 
and instruction Clecoder plus enabling signals generated by 
the instruction decoding logic. The enabling signals are 
described as follows: 

a. CACiDA + and CACI DB+ enable decoded addresses 
to be applied to the control store, and are high except 
when inhibited by an interrupt (COREN +. CAEN +. 
GENO+ are high). A low CIM30- inhibits address 
decoding. 

b. Cl LC2 + transfers the Cl DA2n -r ( 4·8) signals to bit 
positions 4 through 8 of the control store address. 
CILC2 + is controlled by signals generated within the 
instruction decoding logic. 

c. CILC2X + transfers the CIDA2n + (0·3) signals to bit 
positions 0 through 3 of the control store address. 
ClLC2X + is controlled by CIDOO +. 

d. Cl LCO + transfers the M 11 n + (0·3) signals to bit 
positions O through 3 of the control store address. 
CILCO+ is controlled by CIDS32-. CIDS20+, and 
CIDS30-. 

e. CILCl + transfers the Mlln + (4-7) signals to bit 
positions 0 through 3 of the control store address. 
CILCl + is controlled by CIDS32-. CIDS21 +. and 
CIDS31-. 

4.3.5 Address Control 

The address control applies two enabling signals (CEAFS + 
and CEA TS+) to the address selector. 

CEAFS + is true (high) when one of the following conditions 
occur: 

a. The T field contains binary 10 (CBTl + high and 
CBTO- low) indicating a true condition is being tested, 
and the true condition is met (DTCND + is high). 

b. The T field contains 00 (CTEQO + is high) indicating no 
conditional testing is being performed, the interrupt 
address is not enabled (CEAIA- is high), and the 
decoder address is not enabled (CACIDE- is high). 

c. The T field contains binary 11 (CTEQ3 + is high) 
indicating that a false condition is being tested, and the 
false condition is met (DTCND- is high). 

4-8 

CEA TS+ is true (high) when one of the following conditions 
occur: 

a. Conditional testing is being performed (CTEQO- is 
high), and field selection is not enabled (CEAl- is 
high). 

b. No conditional testing is being performed (CTEQO + is 
high), no register field selection (CBABE- is high), the 
TS field is not enabling interrupts (CSTOG2- is high), 
no 110 request (CRQIO- is high), and there is no page 
jump (CPAD- is high). 

4.3.6 Address Selector 

Under control of the address control circuits. the address 
selector selects the next control store address from one of 
the following sources: 

a. Instruction field selector. 

b. AF field of control store buffer. 

c. Altematt: ~ast addri:iss (TS fie!d). 

d. Interrupts. 

e. RESET switch. 

The control store address lines CE,4Dn- (0·8) from the 
address selector are logically ORed with address lines from 
the instruction decoding logic and reset logic. The OR 
function is accomplished by driving the address lines with 
open-collector integrated circuits. 

When an instruction field selection occurs, a high CEAFS + 
enables a 5-bit field from the instruction field selector 
CFSAn(0·4) or CFSBn(0-4) to be used as the least 
significant bits of the control store address CEADn-(0·4). 
Bit 4 is also enabled by a high CMTIO + which indicates 
that no l/O operation has been requested and the mask bit 
is true °(CBMT + is high). Bits 0 through 3 are masked by 
the MS field CBMSn + (0-3). 

When no instruction decoding is being performed, a high 
CACI DE- enables the AF field CBAFn + (0·4) to be used as 
the most significant bits of the control store address 
CEADn-(4-8). 

When an alternate test address is selected, a high 
CEA TS+ enables the TS field CBTSn + (0·3) to be used as 
control store address bits 1 through 4. 

When a:i interrupt address is required, a high CEAIA + 
enables interrupt addresses llAn +(0·3) from the 110 
section to be used as the least significant bits of the 
control store address CEADn- (0·3). 

Pressing the control-panel RESET switch, produces a high 
CADEQl + which sets all bits of the control store address 
to ones (low level). Bits 0 through 4 are set by the address 
selector, and bits 5 through 8 by the reset logic. 
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CACIDA} I CIDA34+ 
CILC2+ ~------•Ir 

-CIDA24+ ---------
CACIDA+"" 
CIDA33+ 
CILC1 + 
rv\1107+ 
CILC2X+ 
CIDA23+ 
CILCO+ 
M1I03+ ..J 

CACIDB+ ~ 
CIDA32+ 
CILCl+ 
M1106+ 
CILC2X+ 
CIDA22+ 
CILCO+ 
M1102+ -' 
CACIDB+ "I 
CIDA31+ 
CILCl+ 
MllOS+ 
CILC2X+ 
CIDA21+ 
CILCO+ 
M 1101+ ..J 

CACIDB+"' 
CIDA30+ 
CILCl+ 
M1104+ 
CILC2X+ 
CIDA20+ 
CILCO+ 
MllOO+ ..J 

--

.... 
- ... 

Figure 4-5. Decoding Logic Driver 

CEADS- .. 

CEAD4-

CEAD3-

CEAD2-

CEADl- .... ...... 

CEA DO-
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4.3.7 Control Store 

The control store is a 512-word by 64-bit high-speed ROM. 
It contains the microprogram which emulates the com
puter's instruction set. Control store output bit O through 
31 are applied to the control store buffer in the data loop 
section, and output bits 32 through 63 are applied to the 
control store buffer in the central control. Since the control 
store outputs are tristate (or open collector), they can be 
disabled to allow an external control store to provide the 
inputs to the control store buffer. Interface signals for the 
external control store are routed through p·rocessor board 
connectors P2 and P3. 

A low XCSEN + disables the control store when an external 
control store is used (XCSEN +is high with no external 
control store). A high CBIEN- disables control store bits 0 
through 7 and allows these bits to be applied to the control 
store buffer from the register field selector. 

For a list of the binary codes contained at each address of 
the control store. refer to document 81L1709-001 in the 
System Maintenance Manual. 

4.3.8 Buffer Control 

The buffer control decodes certain fields of the control 
store buffer. 

When the AB field does not contain 00 (CBABO + or 
CBAB l + is high) and there is no I I 0 transfer requested 
(CRQIO + is low), a high CBABE + enables the register 
field selector to provide input data to the A and 8 fields. A 
high CBIEN- disables the control store output bits 0 
through 7 when the register field selector is enabled 
(CBABE + is high) or the MR field contains l (CBMR + is 
high). CBAKE- is an enabling signal for the A field of the 
control store buffer. 

CMTIO + is the repowered MT-field bit (CBMT +) which 
is applied to the address selector when there is no 110 
request (CRQIO- high). 
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CMRIO- is generated by gating CBMR + with CRQIO- to 
mask the most significant bit in the register field selector. 

CIMDEN + is an enabling signal for the file control in the 
data loop section. 

4.3.9 Register Field Selector 

The register field selector, which contains four 8-input 
multiplexors, pe~mits the selection of a 3· or 4-bit field from 
bits 0 through 10 of the instruction register C21n + (0·10) 
and applies it to the A and 8 fields of the control store 
buffer. This allows the A and 8 fields to be loaded directly 
from the instruction register thus saving control store 
addresses and improving performance for typical instruc· 
tion sets. 

A block diagram of the register field selector is illustrated 
in figure 4-6. Field select.ion is controlled by three bits of 
the TS field CBTSn + (C-2). CMRIO- masks the most 
significant output bit (C8103 + or C8107 +) to permit the 
selection of either a 3- or 4-bit field. The multiplexor 
outputs are transferred through open-collector drivers by 
CBABE +. Table 4-4 is the truth table for the multiplexers. 

4.3.10 Control Store Buffer (Bits 32-63) 

The central controi portion of the control store buffer holds 
the control fields of the last microinstruction fetched from 
the control store. Input and output signals for the various 
fields are shown in the block diagram of figure 4-7. The 32 
input bits are simultaneously loaded into eight 4-bit 
registers on the negative transition of the full clock 
KKC2 +. For a detailed description of the fields in the 
control store word, refer to section 4.8. 

4.3.11 Control Field Decoder 

The control field decoder (figure 4-8) decodes the signals 
from the T, S, and IM fields of the control store buffer. A 
block diagram of the control field decoder is illustrated in 
figure 4-8, and truth tables are provided in tables 4-5. 4-6. 
and 4-7. 
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CBTSn+ (0, 1 ,2) 

J_ 

8-INPUT 
CBI07+ _ .. 

C2In+ (3-10) OUTPUT 
... 

..... MULTI- CRS3+ .... -- PLEXER -- DRIVERS CBI03+ --... 

CMRIO- J • 
CBABE+ 

l 
... 

8-INPUT 
CBI06+ _. 

C2In+ (2-9) OUTPUT --.... MULTI- CRS2+ .... --- , DRIVERS PL EX ER CBI02+ 
~ 

* _t 

l 

8-INPUT 
CBI05+ 

....... 

C2In+ (1-8) CRSl+ OUTPUT 
.. 

..... MULTI- .. -- PL EX ER 
... DRIVERS CBIO 1 + -- ..... .... 

* _t 
--

1 

8-INPUT 
CBI04+ _. 

C21n+ (0-7) OUTPUT --
....... MULTI- CRSO+ ---- .... DRIVERS PLEXER CBIOO+ _. -

~ _f 

VT/l.J606A 

Figure 4-6. Register Field Selector Block Diagram 
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Table 4-4. Register Multiplexor Truth Table (IC Type SN74151) 

CBTSn-'- CMRIO- INPUi DATA (C2In+I OUTPUT 
(0-2) OR GRD CRSn+ <0-3) 

PINS PIN PINS PIN 
9 10 11 7 4 3 2 1 15 14 13 12 6 

H H 

L L L L L H 

L L L L H L 

L L H L L H 

L L H L H L 

L H L L L H 

L H L L H L 

L H H L L H 

L H H L H L 

H L L L L H 

H L L L H L --
H L H L L H 

H L f-J L H L 

!-J H L L I H 

H H L L H L 

H H H L L H 

H H H L H L 

NOTE: H = HIGH, L = LO'.V, i....:O H OR L = IRRELLE'/.A.f'-iT INPUT 

VTll-160'? 

CBln+ (32-34) 
_.!Ito. IM 

CBIMn+ (1-3) _. -- -
CBin+ (35, 36) 

....... AB 
CBABn+ (0, 1) ...... -- .. 

CBI37+ CBMR+ __.. MR .. -- .... 

CBin+ (38-41) 
_ .. G 

CBGn+ (0-3) _.. .. ~ 

CBln+ (42,43) ..... s CBSn+ (0, 1) 
_ .. - .... 

CBln+ (44,45) 
....... T 

CBTn+ (0, 1) 
_ .. -- ... 

CBin+ (46-49) 
....... FS 

CBFSn+ (0-3) ....... -- ,... 

CBI50+ __. CBMT+ ...... --- MT -
CBln+ (51-54) ...... CBMSn+ (0-3) ..... -.,. MS .. 
CBin+ (55-59) ...... AF 

CBAFn+ (0-4) 
....... 

~ --
CBin+ (60-63) __.. TS 

CBTSn+ (0-3) 
..... --- --

KKC2+ [> J 
YTll 1608 

Figure 4-7. Control Store Buffer (Bits 32-63) 

4-12 



THEORY OF OPERATION 

CBTn (0, 1) 

·I 
T-FIELD I CTEQn (0-3) 
DECODER ... 

·I 
CBSn (0, l) S-FIELD CSEQn (0-2) 

DECODER .. 

CIMXXn (0 ,2, 3) ..... --
CB!i'v\n (0-3) IM-FIELD CIMnXX (0-2) 

...... DECODER 
__.. ,.. ... 

CIM30- ..... 
~ 

VTll-1609 

Figure 4·8. Control Field Decoder Block Diagram 

Table 4-5. T-Field Decoder Truth Table 

INPUTS OUTPUTS 

CBTl+ CBTO+ CTEQO+ CTEQl+ CTEQ2+ CTEQ3+ 

L L H L L L 
L H L H L L 
H L L L H L 
H H L L L H 

NOTE: L = LOW, H = HIGH 

VT//-1631 
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Table 4-6. S-Field Decoder Truth Table 

INPUTS 

CBSl+ CBSO+ 

L L 
L H 
H L 
H H 

NOTE: L = LOW I H = HIGH 
VTll-1610 

OUTPUTS 

CSEQO+ CSEQl+ CSEQ2+ 

H L L 
L H L 
L L H 
L L L 

Table 4-7. JM-Field Decoder Truth Table 

IM FIELD CODES 1 OUTPUT SIGNALS 
fCBIMn, 0-3) (TRUE ST A TES) 

n SITS 3 2 1 0 

x x L L CIMXXO-
x x L H CIMXXl+ 
x x H L CIMXX2+ 
x x H H CIMXX3+ 
L L x x CIMOXX+ 
L H x x CIMlXX+ 
H L x x CIM2XX+ 
H H x L CIM30-

NOTE: L = LOW I H = HIGH I AND x IS IRRELEVANT 
VTll·/611 A 

4.3.12 Memory, 1/0, and Clock Control 

Signals applied to the memory control section are: 
CRQM +. COVRM +. CABRT-, CECKM +, and CECKM-. 

The central control requests a memory operation by 
generating a high CRQM +. CRQM + is high except during 
one of the following conditions: 

a. The central control overrides the memory request 
(CSEQO- and CIMOXX + are high). 

b. The IM field does not contain 0100 when the S field 
contains 00 (CIMXXO-, CIMlXX-, and CSEQO + 
are high). · 

The central control can change its memory request by 
generating a high COVRM + (override signal). COVRM + 
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goes high when the S field does not contain 00 (CSEQO- is 
high), and the two most-significant bits of the IM field are 
zero (CIMOXX + is high). 

In order for the central control to successfully initiate a 
memory request, the abort signal CABRT- must remain 
high. The memory request is aborted (CABRT- is low) if 
any of the following conditions occur: 

a. A system reset condition occurs (SRST + is high). 

b. The S field contains binary 11 (CBSO + and CBSl + 
are high) and the conditional test is not met (DTCND
is high). 

c. The S field contains binary 10 (CSEQ2 + is high), the T 
field does not contain 00 (CTEQO- is high), and, the 
conditional test is met (DTCND + is high). 



CECKM +, and its complement CECKM-, enable clock 
signals which are generated in the memory control section 
and used in the central control. CECKM + is normally high 
but may be inhibited (low) during one of the following 
conditions: 

a. An 110 transfer is requested (CRQIO + is high) but not 
acknowledged (IAKCl- is high). 

b. A wait for a memory acknowledgment occurs and no 
memory acknowledgment signal is received (MDNC- is 
high). The wait for a memory acknowledgment occurs 
when CBIMO +, CBI Ml+, CSEQO +, and CiMOXX + 
are high. 

c. A wait for an 110 done condition. This occurs when 
CIMXX2 +, CIMOXX +, CSEQO +,and IDNC- are high. 

d. A system reset condition occurs (SRST- is low). 

Signals applied to the 110 control section are: CRQIO +, 
CIDJMK-', and CIDHLT+. 

The high CRQIO + is an 110 transfer request signal that is 
.:::.pplied to the 110 control section when the IM field 
contains.1110 or 1111 and the S field contains 00 
(CSEQO + is high). CIDJMK + is a decoded jump-and-mark 
Signal and CIDHLT-1- is a deccded halt signai: they are 
derived by signals from the instruction decoder (C! 000 + , 
CIDXXO +,and CIDXX2 + ). 

CSAMCC + and CSAMOV + (and its complement CSA· . 
MOV- ) are applied to the status and test logic in the data 
loop section. A high CSAMCC + enables a clock signal 
OTKL- for the ALU flags DCNOZ +, DCNDC +, DSGN +. 
and DEQ +. CSAMOV + goes high whenever an overflow 
condition is to be sampled by the overflow flag. A high 
CPMAST + is generated to start a special mode of the PMA 
option. CPMAST + is high when the T field contains 00 
(CTEGO + is high), the S field contains binary 10 
(CSEQ2 + is high), and bit O of the G field is true (CBGO + 
is high). 

4.3.13 Re~et Logic 

The reset logic contains a flip-flop that synchronizes the 
reset signal (SRST- ) from the computer control panel. 
When the RESET switch is pressed, the flip.flop output 
CRST- is low and is applied to the interrupt logic to 
produce a high CADEQl +. The CADEQl + signal is routed 
back to the reset logic to set all control-store address bits 
to ones (low level). 

4.3.14 Interrupt Logic 

The interrupt logic receives the following types of 
interrupts: 

a. Control panel (NSTP-) 

b. l/O(IRQC-) 

THEORY OF OPERATION 

c. 1/0 with memory protection installed (BINS-) 

d. Option board (OINT-) 

Each of the above interrupt signals are masked with a bit 
from the TS field CBTSn + (0·3). The occurrance of an 
interrupt signal and its associated mask bit. enable the 
interrupt logic to generate various control signals. 

An interrupt from the control panel is initiated when the -
STEP/RUN switch is placed in the step position. This 
applies a low NSTP- to the interrupt logic where it is 
synchronized with the full clock KKC2 + and then gated · 
with bit 3 of the TS field. 

When an 1/0 interrupt is initiated, the 110 control section 
applies a low IRQC- to the interrupt logic. Any 110 
interrupt is accepted by the interrupt logic when bit O of 
the TS field is set (CBTSO + is high). When TS-Field bit 1 is 
set (CBTSl + is high) and bit O is reset (CB TSO+ is low). 
interrupts . are accepted only if the memory pro•ection 
option is installed. BINS- is low when this option is 
installed. 

When an interrupt from the option board is in!ti~ted. a low 
Oll'JT- is applied to the interrupt logic where it is gated 
with bit 2 of the TS field. 

The signals generated by the interrupt logic are: Cl NTS- . 
CEAIA-. CINTF +, CADEQl +. and CSOIMl +. 

CINTS- is low when the interrupt flag CINTF + is high, IM 
field contains 01 lx (x 1s irrelevant bit), and the S field 
contains 00. The last two conditions occur when CBIMl +. 
CIMlXX +,and CSEQO + are high. 

CEAIA- is low when all the following conditions occur: 

a. An interrupt is accepted. 

b·. The Sand T fields contain 00 and the G·field bit 2 is set 
(CSTOG2 + is high). 

c. An interrupt flag has not been selected, or it has been 
selected but not set (CINTS- is high). 

Interrupt flag CINTF + is set by the interrupt service micro
routine. It indicates that an 110 interrupt has occurred and 
is in process. CINTF + is also used at the completion of 
an interrupt to determine the status of the instruction pipe
line. The interrupt flag flip-flop is set (CINTF + is high) 
when the S field contains 00 and the IM field contains 0111; 
it is reset when the S field contains 00 and the IM field 
contains 0110. The clock for the interrupt flag flip-flop is 
controlled by decoding the three most significant bits of 
the IM field, and is generated when the IM field contains 
011 x with the least significant bit irrelevant (x). The least 
significant bit of the IM field is applied to the data input 
of the flip-flop. The flip-flop is directly reset when the LB 
field contains Ox, the X field contains x1, and OSCON
is high. 
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A high CADEQl + is applied to the address selector and 
reset logic to set the control store address bits to ones (low 
level). CADEQl + goes high when one of the following 
conditions occur: 

a. A reset signal is received from the control panel (CRST
is low). 

b. A control panel interrupt is received, bit 3 of TS field is 
set (CBTS3 + is high), and CEAIA- is low. 

4.3.15 Supervisor Control and Clocks 

The supervisor control contains a flip-flop which is set 
(CESK + is high) when the S field contains 00 (CSEQO + is 
high) and the IM field contains 1011 (CIM2XX +. 
CBI Ml+. and CBIMO + are high). The flip-flop is reset 
when the S field contains 00 and the IM field contains 
1010 (CIM2XX + and CBI Ml+ are high, and CBIMO + is 
low). 

The clocks circuit generates two clocks (KKCl + and 
KKC2 +) from the full clock MCDFC-. 

4.3.16 Execution Control 

The execution control performs the following functions: 

a. Decodes the execution type instruction (003XXX), and 
stores the decoded information during the instruction 
execution. 

b. Provides a signal to the memory protection option 
mdicating that an execution type instruction has been 
decoded. 

c. Inhibits 110 and control-panel step interrupts until the 
completion of instruction execution. 

The CINMPC + flip-flop is set (CINMPC + high) at the 
completion of instruction decoding (CACIDE + high) if the 
instruction decoder outputs CIDOO + and CIDXX3 + are 
both high. This flip-flop is reset when the instruction being 
decoded is not an execution type instruction. 

The CXECCM + flip-flop is set (CXECCM- low) when the 
condition is met for a jump, jump and mark, or execution 
test (CBT1 +, CBG3-, and DTCND + are high). The lqw 
CXECCM- enables the CXEINH + flip-flop to be set 
(CXEINH- low) when the next instruction is decoded. 
This causes the CXECCM + flip-flop to be cleared 
(CXECCM- high). 

The CXEINH + flip-flop is reset during the next instruction 
decoding·time (CACI DE+ high). 
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4.4 DATA LOOP CIRCUITS 

The circuits of the data loop are shown in the block 
diagram of figure 4-9. Page numbers of the processor logic 
diagram are provided in parentheses for each circuit block. 

4.4.1 Control Store Buffer (Bits 0-31) 

This portion of the control store buffer holds the first 31 
bits of the last microinstruction fetched from the control 
store. Bits O through 30 control data loop operations and 
bit 31 is used in the central control. Input and output 
signals for the various fields are shown in the block 
diagram of figure 4-10. The 32 input bits are loaded into 
the control store buffer on the negative transition of the full 
clock KKCl +. The A and B fields require enabling signals 
from the buffer control circuit in the central control section. 
A low CBAKE- enables the A field and a high CA8101-
enables the 8 fieid. For a detailed description of the fields 
in the control store word. refer to section 4.8. 

4.4.2 Register Files A and B 

The register files A and B comprise 16 general purpose _16-
bit registers that can be used in the emulation of an 
arbitrary instruction set. as well as providing operational 
registers and working storage for internal operations. Each 
file consists of four 16-word by 4-bit random-access 
memories. During a read operation, each file can be 
independently addressed. This permits simultaneous ac· 
cess to the contents of two arbitrary registers thus 
eliminating the need for a time consuming sequential 
access. Durmg a writing operation, the files are identically 
addressed so that duplicate copies of the written data are 
available. 

A block diagram of the register files are illustrated in figure 
4-11. Both register files receive their input data DALn + 
(0-15) from the arithmetic and logic unit (ALU). The input 
data are loaded (written) into one of the 16 registers in 
files A and B with a low DWCN-. One register out of 16 
is selected with 4-bit address codes DFAAn + (0-3) and 
DBSn- (0-3) applied to each file. These address codes and 
the corresponding registers are listed in table 4-8. Loaded 
data are available on the output lines of the register files. 
As an example, if an address code of 0001 and a low DWCN
are generated, the data on the output lines of files A and 
B ~~c the contents of the B register (or register A1 for the 
expanded instruction set). 

Data on the output lines of file A DFAn- (0-15) are 
transferred (read) to latch A with a low DEN FA-. Data on 
the output lines of file B DFBn- (0·15) are transferred 
(read) to latch B with a low DENFS-:. In addition, the 
complements of file A output bits 0 and 15 (DFAO + and 
DFA15 +) are applied to latch A for use in various shifting 
operations. 
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CBAKE- ...... DFAA+ (0-3) _.... 
--- --

A 
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~ ... ,... 
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..Jo. ... w ,,.. 
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_ .. D'v'+ 

~ -- v ---
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CBI16+ DWCF+ __.. _... 

--- WR .. 
CBin+(l7,18) ...... c DCRYn+ (O, l) ---- ... 

--

CBI19+ 
_ .. DGMD+ 

_ii.. ,,.. MD ---
CBin+ (20-23) __., 

F 
DFU Nn+ (0-3) 

....... ... ---
CBin+ (24-26) 

_ .. DGRCn+ (0-2) ..... ... R --
CBin+ (27, 28) _., 

LA 
DGLAn+ (0, l) ---- ---

CBin+ (29 ,30) ...... DGLBn+ (0, 1) --- ... LB .. 
CBI31 + 

_ _., CBIMO+ _.... 
-- IM ... 

KKCl+ 

~ J 
VTll-1611 

Figure 4-10. Control Store Buffer (Bits 0·31) 
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DFAAn+ (0-3) __.... ,.. 

DE NF A- ... REGISTER 
DFAn- (0-15) .. 

~ -... 
FILE A 

-- DFAO+, DFA15+ ... ,.. -
_.._ --

DALn+ (0- 15) 

DWCN-

__.... ,.. 

_.... REGISTER --
FILE B DFBn- (0-15) ... --DENFB-

_ .. ,... 
DBSn- (0-3) 

_ ... ..... 

VTll-/6l3 
Figure 4-11. Register Files Block Diagram 

Table 4-8. Register File Address Codes 4.4.3 File Control 

Add1·ess 
Codes 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 1 1 

0 1 0 0 

0 1 0 1 

0 1 1 0 
0 1 1 , 
1 0 0 0 

1 0 0 1 
1 0 , 0 
1 0 1 1 

, 1 0 0 

1 1 0 , 
1 1 1 0 

, 1 1 1 

Register 
(Basic 

Instruction 
Set) 

A 
8 
x 

Contents are 
always all zeros. 
Instruction register 
contents. 
Contents are 
always all 
zeros. 

-
-
-

-
-
-
-
-

Used for temporary 
storage. 
Used for temporary 
storage. 

Register 
(Expanded 
Instruction 

Set) 

AO 
R1 
R2 
R3 

R4 

AS 

A6 
R7 

Instruction register 
contents. 

-
-

Contents are always 
all zeros. 
Contents are 
always all ones. 

-
Used tor temporary 
storage. 
Used for temporary 
storage. 

The file control provides register file B with 4-bit address 
codes DBSn + (0-3) by inverting B-field signals DFBAn + (O· 
3). During the writing phase (DFLC + is high) of each 
microinstruction, file-B addresses are switched to the same 
codes as the file-A addresses. This ensures that identical 
data is loaded into the same address of both files when 
DWCN- goes low. 

A high DEKWCF +, applied to the file control. produces a 
low DWCN- that enables data to be written into fi!es A 
and B. 

During the latter portion of the processor cycle, high 
OFLC + and DFLCC + signals are generated to prevent 
input data from being loaded into latches A and 8. 

During multiplication and division operations, C8104 + is 
controlled by DDQS- to produce address 1110 or 1111 for 
register file B. Depending on. the state of the W-field bit 
(DW + ), DDQS- is controlled either by the ALU bit 15 or 
operand register bit 1. 
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4.4.4 Latch A Control 

Latch A control decodes LA field signals DGLAn + (0, 1) and 
generates enabling signals for latch A and register file A. 
The following signals are applied to latch A: 

a. DGPR + and DGPRA + load the contents of the 
program counter DPRn + (0· 15) into latch A. 

b. DLAGL + and DLAGLA + load register file A data 
DFAn + (0,15) which are shifted left one bit position, 
into latch A. 

c. OLAGR + and DLAGRA + load register file A data, 
which are shifted right one bit position. 'into latch A. 

d. OLAGS + and DLAGSA + load unshifted register file A 
data into latch A. 

A low DENFA- is generated by latch A control to transfer 
register file A data to latch A. DENFA- goes low when the 
contents of the program counter are not being transferred 
to latch A (DENF2 + low), and the conditions specified by 
tne LA. LB. and SH fields are met (DGLAl-. DGLBl-. 
DLA.GS+ and DSHFTO + are high). These conditions 
specify the output of latch A is zero. 

DFLCC +, from the file control, goes high during the latter 
portion of the processor cycie ta inhibit the decading 
function of the latch A control. 

DFLC+ 

DGPR .... , DGPR . .C.. .... 

DLAGS+, DLAGSA"" 

DLAGR+, DLAGRA+ 

DLAGL+, DLAGLA+, DLAGLB+ 

DPRn+ (0-15) 

DFAn- (0-15) 

DSHFTn+ (0, 1) 

DGLAO+ d 
DORM (0, 15) 

DSMl+ -- SHIFTING 

..... 

-.... 

.... 
..... -

_.. 
DFAn+ (0, 15) MULTIPLEXOR .... 

~ 

DLA GR+ ..... ENABLE OSEN-
GRD SELECTOR I---

,.. 

,. 
DSHFT2+ 

Ir 

4.4.5 Latch A 

Latch A provides data selection and buffering for the A 
input of the ALU. The sources of latch A input data are the 
program counter DPRn + (0-15) and register file A DFAn
(0·15). Latch A buffers the output of the register file A from 
the ALU input during a file A write operation. A block 
diagram of the latch A circuits is illustrated in figure 4-12. 
The following are the types of data that can be loaded into 
latch A along with corresponding enabling signals from 
latch A control: 

a. Contents of the program counter are loaded into latch A 
with a high DGPR + and DGPRA +. 

b. Un shifted data from register file A are loaded into latch 
A with a high DLAGS + and DLAGSA +. 

c. Register file A data shifted left one bit position are 
loaded into latch A with a high DLAGL +, DLAGLA +, 
and DLAGLB + . 

d. Register file A data shifted right one bit position are 
loaded into latch A with a high DLAGR + and 
DLAGRA+.· 

DFLC + is a timing signal from the file control circuit. A low 
DFLC + enables latch A to sample and select the 
aopmpriate input data. During the latter portion o~ the 
processor cycle, DFLC + goes high causing latch A to 

BITS 0-15 
SELECTOR DLAn+ (0-15) ...... 
GATES 

,.. 

+ • 

DSH!N-

DFAl4- ..... B!T-15 
DSLIN+ 

SHIFT-LEFT DFA15- .... 
SELECTOR 

VTl/-1614 

Figure 4·12. Latch A Block Diagram 
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disregard further changes to its other inputs as occurs 
when data are written into the register file. 

OSHIN- and OSLIN+ (figure 4·12) are additional inputs 
to the bit O and 15 selec;tor gates, and are required for 
implementing shifting operations. DSHIN- is applied to the 
bit O and 15 selector gates and is generated by a 
multiple~xor circuit (refer to table 4-9 for the multiplexor 
truth table). OSLIN+ is applied only to the bit 15 selector 
gate and is selected from either DFA14- or DFAlS-. When 
DSHFT2 + is high, DFAlS- is connected to the OSLIN+ 
line. When DSHFT2 + is low, DFA14- is connected to the 
OSLIN+ line. 

A low OSEN- is used to enable the shifting multiplexor. 
When DSHFT2 + is high, a ground signal is connected to 
the OSEN- line to enable the multiplexor. When DSHFT2 + 
is low, OSEN- is controlled by DLAGR +. 

4.4.6 Latch B Control 

Latch 8 control decodes LB field. signals (DGLBO + and 
DGLBl +) and generates enabling signals for latch B, 

THEORY OF OPERATION 

register file 8, and B multiplexor. The following signals are 
applied to latch 8. 

a. DLBGI + and DLBGIA + load the contents of the 
instruction register C21n- (0-15) into latch 8. 

b. DGL81- and DL8GM + are produced from bit 1 of the 
LB field (DGLBl +) and are used to load the 16-bit 
control store literal into latch 8. The control store 
literal is the mask field of the control store buffer 
(fields 8, SH, X, W, V, SC, WR, C, and M). 

c. DLBGS + and DLBGSA + load data from either the B 
multiplexor or the register file 8. 

A low DENFB- transfers register file B data to latch B. 
DENFB- goes low when register file B is selected as the 
input for latch B. and remains high when other latch B 
inputs are selected. DLBMX- and DLBMXA- are comple· 
ments of bit 0 of the LB field and are used to enable the B 
multiplexor. 

Table 4-9. Shifting Multiplexor Truth Tabie 

DGLAO+ DSHFTO+ GRD DOR15+ DSMl+ DFA15+ 
DSHIN-DSHFTl+ DSEN- DFA15+ OPEN DFAOO+ DOROO+ 

-- H H 
L L L l l H 
L L H L L H 
l L H L H L 
L H L L L --- H 
l H l L H L 
L H H L H L 
H L L L L H 
H L L L H L 
H L H L L H 
H L H L H L 
H H L L L H 
H H L L H L 
H H H L L H 
H H H L H L 

NOTE: H = HIGH, L = LOW, AND NO H OR L INDICATES IRRELEVANT INPUT 

VTIJ-1615 
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4.4. 7 Latch B 

Latch B provides data selection and buffering for the B 
input of the ALU. The sources of latch B input data are: 
register file B, B multiplexor, instruction register, and 16· 
bit control store literal. Latch !3 buffers the output of the 
register file B from the ALU input during a file writing 
operation. The following are the types of data that can be 
loaded into latch B along with corresponding enabling 
signals from latch 8 control: 

a. Register file B data DFBn- (0·15) or B multiplexor data 
DMXn-(0·15) are loaded into latch B with a high 
DLBGS + and DLBGSA +. The data selection is 
determined by latch 8 control {DENFB- or DLBMX
and DLBMXA- ). 

b. Contents of the instruction register C21n-(0·15) are 
loaded into latch B with a high DLBGI + and 
DLBGIA+. 

c. The 16-bit control store literal (fields B, SH. X. W, V. SC. 
\'VR. C, and M) is loaded into latch A with a high 
DLBGM + and DGLBl-. 

DFLCC is a timing signal from the file control circuit. A low 
DFLCC enables latch B to sample and select the appropri· 
ate input data. During the latter portion of the processor 
cycle. OFLCC + goes high causing latch 8 to di$regard 
further changes to its other inputs. 

4.4.8 B Multiplexor 

vVhen specified by the LB fieid, the B mwtiplexor provides 
input data to latch 8. As illustrated in the block diagram of· 
figure 4-13, the 8 multiplexor receives eight data inputs (a 
through h), LB,·field enabling signals (DLBMX- and 
DLBMXA- ), and B·field data-selection signals DFBAn + (0· 
2) and DFBAnA + (0·2). The 8 multiplexor output data 
DMXn-(0·15) is applied to latch 8. 

The eight data inputs and their sources are listed as 
follows: 

a. Operand register DORn + (0·15). 

b. Memory input latch Mlln + (0·15). 

c. I 10 register IORn + (0-15). 

d. Status word consisting of key register bits DCKn + (12· 
15), shift-counter bits DSCn + (0-4), supervisor-key flag 
CESK +, and arithmetic flags (DCNDC +, DSGN +, 
DEQ +, DOVF +, and DCNOZ + ). 

e. Right byte of operand register DORn + (0·7) with the 
sign bit DOR07 A+ extended. The operand register 
right byte remains in the right byte position of the B 
multiplexor output. and the sign bit is placed in all bit 
positions of the left byte. 

t. Left byte of operand register DORn + (8·15) with the 
sign bit DOR15A + extended. The operand register left 
byte is placed in the right' byte position of the 8 
multiplexor output, and the sign bit DOR15A + is 
placed in all bit positions of the left byte. 
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g. Right byte of the operand register DORn + (0·7) without 
the sign bit extended. The operand register right byte is 
placed in the right byte position of the B multiplexor 
output, and a zero (GRD) is placed in all bit positions 
of the left byte (DMX08- through DMX15- are high). 

h. Right byte of the operand register DORn + (0·7) and 
zero data (GRD). The operand register right byte is 
.placed in the left byte of the 8 multiplexor output. 
and a zero (GRD) is placed in all bit positions of the 
right byte (DMXOO- through DMX07- are high). 

Data input selection is accomplished with bits O through 2 
of the B field. B·field codes and corresponding data inputs 
they select are listed in table 4-10. 

4.4.9 Arithmetic and Logic Unit 

The ALU performs logical or arithmetical operations on 
data from latches A and 8. The ALU output data 
DALn + (0·15) are directed to the following sections of the 
processor: 

·a. The data multiplexor in the memory control for writing 
the ALU data into memory. 

o. The address multiplexor in the memory control •0r 
applying the ALU data into the address latch. 

c. The l/O multiplexor in the 1/0 data loop for 
programmed and multiplexor channel l/O operations 
through the 1/0 register. 

d. The program counter to provide jump instruction 
addre:lses .. 

e. The shift.counter for initializing the shift count. 

f. The operand register for- general data loop operations 
and those requiring double length shifts. 

g. The register files A and B for updating the contents of 
the registers. 

h. The key register for use with memory map operations. 

Figure 4-14 is a block diagram of the ALU. The ALU 
performs logical operations when DMODE + is high and 
arithmetical operations when it is low. During an arithmeti· 
cal operation, a low carry-in signal (DCINS-) adds a 1 to 
the ALU output. Internal carry generation and propagation 
signals. DSGn + (1·4) and DSPn + (1·4), are applied to the 
carry generator to determine whether internal carry signals 
DCOn + (1·3) are to be generated. Function control signals 
(DFUNOS +, DFUNlS +, DFUN2 +, DFUN3 +) comprise 
16 4-bit codes that determine the particu!ar logical or 
arithmetical ALU operation. Table 4-11 lists the 16 logical 
and 16 arithmetical operations that can be performed by 
the ALU. 

When the ALU output bits are alt ones a high DALEQ + is 
applied to the status and test logic. A low DCOUT- is 
applied ,to the status and test logic when the ALU generates 
a carry. 
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DFBAn+ (0-2), DFBAnA+ (0-2) 

1 
DORn+ (0-15) 0 ....... .. 
MILn+ (0-15) b .. ... 

IORn+ (0-15) c -- B -... 

STATUS WORD* 
d __ MULTIPLEXOR 

-,... 
DMXn- (0-15) 

DOR07 A+, DO Rn+ (0-7) e .. . 
DOR15A+, DORn+ (8-15) f _.. 

-,... 

DORn+ (0-7), GRD 9__.. 
--,.. 

DORn+ (0-7), GRD h .. . 

·~-D_L_B_M_X_-_,_D_L_BM __ X_A_-__________________ j 
""STATUS WORD CONSiSTS OF KEY-REGISTER BITS (DCKn•, 12-15), SHIFT-COUNTER BITS (DSCn+, 0-4), 

SUPERVISOR-KEY FLAG (CESK..:..), Ar-JD ARITHlv~ETIC FLAGS (DCNDC--, DSGN+, DEQ-1-, DOVF+, AND 
DCNOZ+). 

I T//-16/fi 
Figure 4-13. B·Multiplexor Block Diagram 

Table 4-10. B-Field Codes 

DFBA2+ DFBAl+ DFBAO+ SELECTED 
DFBA2A+ DFBAlA+ DFBAOA+ DATA INPUT* 

L L L 0 

L L H b 

L H L c 

L H H d 

H L L e 

H L H f 

' H H L g 

H H H h 

NOTE: H = HIGH I L = LOW 

VT//-161'? 
*DATA INPUTS ARE DESIGNATED o THROUGH h AS IN FIGURE 4-13 

... .... 
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Table 4-11. ALU Operations 

+ + LOGICAL ARITHMETICAL OPERATIONS DMODE+ LOW 
V> V> - 0 OPERATIONS z z 
::> ::> DMODE+ 

DCINS- HIGH DCINS- LOW LL.. LL.. 
HIGH 0 0 

L L F=A F =A F =A PLUS 1 

L H F = AVB F = AVB F = (AYB) PLUS 1 

H L F = AAB F = AVB F = (AVB) PLUS 1 
-

H H F=O F =MINUS 1 {2 1s COMPLEMENT) F =ZERO 

L L F =AAS F =A PLUS A F = A PLUS Al\B PLUS l 

L H F=B F = (AVB) PLUS A F = (AVB) PLUS AJ\B PLUS l 

' 
H L F = A¥B F =A MINUS B MINUS l I F =A MINU-S B 

i 
H H F =MB F =AAS MINUS 1 F = AAB 

L L F = AVB F =A PLUS A F = A PLUS A/\B PLUS 1 

L H F = AVB F =A PLUS B F = A PLUS B PLUS 1 
.-

H L F = B F = (AVB) PLUS A F = (AVB) PLUS AJ\B PLUS 1 

H H F = Al\B F = A/\B MINUS 1 F = AAB 

L L F = 1 F =A PLUS A F = A PLUS A PLUS 1 

L H F = AVB F = (AVB) PLUS A F = (AVB) PLUS A PLUS 1 

H L F = AVB F = (AVB) PLUS A F = (AVB) PLUS A PLUS 1 

H H F=A F =A MINUS 1 F =A 

1. IN THE ABOVE TABLE, F REPRESENTS THE ALU OUTPUT (DALOO+ THROUGH DAL 15+), AND 
A AND B REPRESENT THE ALU INPUTS (DLAOO+ THROUGH DLA15+, AND DLBOO+ THROUGH 
DLB15+). 

2. THE SYMBOL V DESIGNATES THE INCLUSIVE ¢R OPERATION. 

3. THE SYMBOL V DESIGNATES THE EXCLUSIVE ¢R OPERATION. 

4. THE SYMBOL/\ DESIGNATES THE AND OPERATION. 

5. H = HIGH, L =LOW 
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4.4.10 ALU Control 

The ALU control contains two multiplexor circuits which 
provide the ALU control signals. One multiplexor is 
controlled by DGLBl +, the other by DSPF +. DGLBl + is 
high when the LB field contains binary 10 or 11, indicating 
signals from the control store buffer are used for masking 
instead of controlling. A high DSPF + indicates a special 
ALU function used for the register transfer and modifica· 
tion instructions that have codes beginning with 005. 
DSPF + goes high when the SH field contains binary 100 
through 111, and the LA and LB fields contain 00 or 01. 
The ALU control signals consist of the ALU mode control 
DMODE +, ALU carry-in DCINS-, and· ALU function 
controls DFUNOS + and DFUNSl +. 

DMODE + is controlled by the M-field bit (DGMD +) in the 
non-masked condition (DGLBl + low), and by bit 1 of the F 
field (DFUNl +) in the masked condition (DGLBl + high). 
DCI NS- is controlled by instruction register bits 6 and 7 
(C2!060 + and C2107D +) for the special ALU function 
(DSPF + high). During the normal ALU function (DSPF + 
low) in the non-masked condition. DCINS- (carry input) is 
controlled by the C field as foiicws: 

a. When the C field contains 00 (OCRYO + and DCRYl + 
low), DCINS- goes high indicating there is no carry 
tnput. 

b. When the C field contains 01 (DCRYO + high and 
DCRYl low). DCINS- goes low if DCNDC + (stored 
carry) is high and high if DCNDC + is low. This makes 
the carry in equal to the stored carry. 

c. When the C field contains binary 10 (DCRYO + low and 
DCRYl + high). DCINS- goes low if DCNDC + is low 

and high if DCNDC + is high. This makes the carry in 
equal to the complement of the stored carry. 

d. When the C field contains a binary 11 (DCRYO + and 
DCRYl + high), DCINS- goes low indicating a carry 
input. 

DFUNOS + and DFUN lS + are controlled by instruction
register bit 7 (C2107D- and C21070 +) for the special ALU 
functions, and b) F-field bits 0 and 1 for the normal ALU 
function. 

In addition to the ALU control signals, DEKWCF +, 
DEKSB +, and DOVSMS + are also generated by the ALU 
control. In the non-masked condition, DEKWCF + is 
controlled by the WR-field· bit (DWCF + > and DEKSB + by 
the V-field bit (DV + ). DEKWCF + is sent to the file control 
for writing data into files A and 8, and DEKSB + to the 
shift control to enable the setting of the dividing-sign flip
flop (DSB + ). DOVSMS + is an enabling signal for setting 
the overflow flip-flop in the status and test logic. This signal 
1s controlled by instruction-register bit 6 (C2106D +) for the 
special ALU function, and by CSAMOV + fer the normal 
ALU function. 

4.4.11 Register Control 

A decoder circuit in the register control decodes the three 
R·fieid bits DGRCn + (0-2) to produce seven control signals 
that control various operations for the shift counter. 
prcgrarn counter. opennd register. and key register. Table 
4-12 is a truth table showing the states of the seven control 
signals for each R-field code. Control signals DRC3- , 
DRC4-. and DRC7- are used in the register control to 
produce D3RC7- and DR47 +. When the R field contains 
011 or 111, a low D3RC7- loads the operand register. 

Table 4-12. Register-Control Decoder Truth Table 

R-FIELD INPUT BITS DECODED OUTPUTS 

C\ 
z + ..... + I I I I + I I 

:::::> 
N 0 N M 

""" 
lO -0 !"-. u u u u u u u u u u 

0 c.: co:: co:: c::i:::: 0:: 0:: Q(. 0:: 0:: co:: 
0:: 0 (.'.) (j Cl Cl Cl Cl Cl Cl Cl 
(j Cl Cl Cl 

L L L L H H H H L H H 

L L L H L H H H L H H 

L L H L H L H H L H H 

L L H H H H L H L H H 

' 
L H L L H H H L L H H 

L H L H H H H H H H H 

L H H L H H H H L L H 

L H H H H H H H L H L 

NOTE: L = LOW, H = HIGH 

VTll-1620 
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When the R field contains 100 or 111. a high DR47 + 
increments the program counter at half-clock time. The R 
field spE!Cifies the following operations: 

a. R-field containing 000 causes no operation. 

b. R-field containing 001 loads the program counter. 

c. R-field containing 010 loads the shift counter. 

d. R-field containing 011 loads the operand register. 

e. R-field containing 100 increments the ~hift counter. 

·· f. R-field containing 101 loads th9 key register. 

g. R-field containing 110 increments the program 
coi:.mter. 

h. R-field containing 111 loads- the operand register and 
increments the program counter. 

A byte .. address flip-flop (DBAD +) stores tile-A bit 0 
(DFAOO-) at half·clock time (MCDHC +) to prevent losing 
the bit during shifting operations (DGLAl + high). 

7he processor clock KKC2 + is repowered to provide clocks 
for the operand register and shift counter. These clocks are 
DKOR- and DKSCR-. Clock MCDFC- is also repowered to 
produce the data loop clock DMFC +. The data-loop clock is 
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also used to generate the program-counter clock DKPR- . 
The program-counter clock can occur at either full-clock 
time (MCDFC-) to load the program counter or at half· 
clock time to increment the program counter. 

4.4.12 Shift Control 

The shift control contains two multiplexors that select the 
data to be shifted into the end bits of the operand register 
during shifting operations. Both multiplexors are controlled 
by the X field. The shift-left multiplexor selects data 
(DSLOO +) for bit 0 of the operand register from bit 15 of 
the ALU. file A, or operand register. The shift-right 
multiplexor selects data (DSR15 +) for bit 15 of the 
operand register from bits 0 or 15 of the operand register. 
bit O of file A, or the divide sign bit (stored file-A bit 15. 

· DSB -1- ). Tables 4-13 and 4-14 are truth tables for the shift· 
left and shift-right multiplexors. 

4.4.13 Operand Control 

The operand control selects the operating mode of the 
operand register based on the SC and W fields. The four 
operating modes consist of: hold (no activity). shitt left. 
shift right, and load in ALU data. Table 4-15 lists the 
operating modes resulting from the various states of output 
signals DOSO + and DOS! +. 

Table 4-13. Shift-Left Multiplexors Truth Table 

CONTROL INPUT DATA OUTPUT 

+ C\ 
+ C\ I z + + + tl") tl") tl") ::::> 0 - 0 - -x x 0::: <( ....I 0 0 

C\ C\ 0 <( a::: ....I 
LL. V') 

C\ C\ C\ 0 C\ 

L L L x x x L 

L L H x x x H 

L H x L x x L 

L H x H x x H 

H L x x L x L 

H L x x H x H 

H H x x. x L L 

NOTE: L = LOW, H = HIGH, AND X = IRRELEVANT 

VTll-1611 
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Table 4-14. Shift-Right Multiplexors Truth Table 

CONTROL INPUT DATA OUTPUT 

+ 
+ + 0 + + + 

~ 
Lt") - 0 8 ,_ Lt") 

x x c.::: + -< co °' 0 0 0 u.. 0 V') V') 

0 0 0 0 0 

L L L x x x L 

L L H x x x H 

L H x L x x L 

L H x H x x H 

H ... L .X x L x L 

H L x x H x H 

H H x x x L L 

H H x x x H H 

NOTE: L =LOW, H =HIGH, AND X =IRRELEVANT 

VT//-1612 

Table 4-15. Operand Register Modes 

INPUTS OUTPUTS MODE 

----

D3RC7- DW+ DGLBl- DSCON+ DOSO+ DOSl+ 

H x x x 
H x x L L L HOLD 

H L H H L H SHIFT LEFT 

H H H H H L SHIFT RIGHT 

L x x x H H LOAD IN ALU DATA 

NOTE: L =LOW, H =HIGH, AND X =IRRELEVANT 

VT//-1621 
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4.4.14 Operand Register 

The 16·bit operand register has load and shift capabilities 
to enable double length shifts in conjunction with shifting 
modes of latch A. The register can be loaded with data 
from the ALU, and its output DORn + (0·15) can be 
selected by the B multiplexor as an ALU input. The four 
operating modes of the operand register are given in the 
preceding section. 

The operand register consists of four 4-bit shift registers. 
Loading and shifting operations occur on the positive-going 
transition of clock OKOR- (unless OOSO.+ and 0081 + 
are botlh low). 

4.4.15 Key Register 

The 4-bit key register is loaded from the four most 
significant bits of the ALU output under control of the R 
field <DRC6- ). The register is used with a memory map to 
designate which one of 16 memory protection partitions is 
active f()r processor-initiated memory operations. 

In addition to the logical high and low states. the key· 
register output DCKn + (12-15) has an open-circuit state. 
This al!ows the output lines to be directly ccnnected to 
outputs of the 110 key register in the memory control 
section. The key register output is in the open-circuit state 
when an 110 request occurs (IRQM + high) or when the 
supervisor control flip-flop is set (CESK + high). The key 
register is loaded at full-clock time with the positive-going 
transiti1Dn of clock DKSCR- . 

4.4.16 Program Counter 

The 16-bit program counter performs loading and counting 
functic1ns to permit address generation of the next 
instruction to be fetched. Contents of the counter 
DPRn + (0·15) can be selected as an address source by the 
address multiplexor for memory control or by latch A for 
the ALU input. 

The counter can be loaded from the ALU or. incremented 
under control of the R field (DRCl- and DR47 + ). When 
DRCl- is low, the positive.going transition of clock DKPR
loads in ALU data at full clock time. When DR47 + is high, 
the positive-going transition of clock DKPR- increments 
the counter contents at half-clock time. 

4.4.17 Shift Counter 

The shift counter. under control of the R field. performs 
loading and counting functions used for shifting. multipli· 
cation, and division. When the desired shift count is 
reached, a high carry signal DCTZ + is applied to the 
status and test logic. The five output bits DSCn + (0·4) are 
applied to the B multiplexor as part of the status word. 

When DRC2- is low, ALU data DALn + (0·7) consisting of 
the tw<>'s complement of the required shift count is loaded 
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into the shift counter on the positive.going transition of 
clock DKSCR-. At full·clock time whenever DRC5 + is high, 
the count~r is incremented by one until a carry is 
generated from the eighth most significant bit. This causes 
the counter to be reset and the carry s!gnal DCTZ + to go 
high. The counter is also reset when KCINMP + goes low. 

4.4.18 Status and Test Logic 

The status and test logic stores the results of certain 
operations under control of the control store buffer. Five 
status signals for the B multiplexor and one for latch A are 
generated by the status and test logic: 

a. The multiplication sign flag DSM!+ can be applied to 
latch A. During multiplication, DSM!+ goes high when 
the product is negative. 

b. DCNOZ + goes high when the ALU output is zero. This 
condition 1s sampled by DTKL-. 

c. DCNDC + goes high when the ALU generates a carry. 
This conditior. is sampled by DTKL-. 

d. DSGN + goes high when the ALU output is negative. 
Th:s condition is sampled by DTKL-. 

e. DEQ + goes high when the ALU output bits are ail ones. 
This condition is sampled by DTKL-. 

f. DOVF + goes high when the overflew fliP·.flop is set. 

The status and test logic also applies a test-result signal 
DTCND + to the central control to determine the control 
store address during the processing of conditional instruc· 
tions. DTCND + goes high when the selected test condition 
is met and low when it is not met. When selected by the 
G-field signals CBGn + (0·3), the following can be tested: _ 

a. Overflow. When this condition occurs. the overflow flip· 
flop is set (DOVF + high). 

b. I 10 sense response. When this condition occurs, a high 
ISRD + is applied to the status and test logic. 

c. Sense switches l, 2, and 3. When these switches are 
set, low NSSn-(1·3) signals cause the corresponding 
CBSSn + (1·3) signals to go high in the status and 
test logic. 

d. Jump, Jump-and Mark~ and Execution tests. When a 
condition is met for one of these instructions, a high 
DFTT + is generated in the status and test logic. 

e. Equal ALU inputs. When the data inputs to the ALU are 
equal. a high DALEQ + causes DEQ + to go high in the 
status and test logic. 

f. Sign of ALU output. A high DAL15A + produces a high 
DSGN + in the status and test logic indicating a 
negative sign. A low DAL15A + produces a low 
DSGN + indicating a positive sign. 

continued 
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g. ALU carry. When the ALU generates a carry, a low 
D'COUT- produces a low DCNDC- in the status and 
test logic. 

h. ALU output is zero. When the output of the ALU equals 
zero. a low DZTS- and a high DCNOZ + are generated 
in the status and test logic. 

i. DSB flag. When bit 15 of register file A is a one, a high 
DSB-+- is sent to the status and test logic. A low DSB + 
indicates bit 15 of register file A is a zero. 

j. Sign of memory input latch. A high MIL15 + indicates 
the data from the memory input latch has a negative 
sign. A low MIL15 + indicates a positi've sign. 

k. Shift-counter overflow. When this condition occurs. a 
high DCTZ + is applied to the status and test logic 
indicating the shift counter is reset to zero. 

I. Output sign of A register (general-purpose register 0). 
The status and test logic generates a high OASGN + for 
a negative sign and a low DASGN + for a positive 
sign. 

m. Normalized shift completed. When a normalized shift is 
complete. the status and test logic generates a high 
ONZT +. This occurs when the ALU output bits 14 
and 15 have opposite states. 

4.5 MEMORY CONTROL CIRCUITS 

The circuits of the memory control are shown in the block 
diagram of figure 4-15. Page numbers of the processor logic 
diagram are provided in parenthesis for each circuit block. 

4. 5.1 Address Multiplexor 

The 4-input 16-bit address multiplexor selects a memory 
address from one of the following sources: 

a. 110 register. IORn +(0-15) 

b. ALU, DALn + (0·15) 

c. Program counter, DPRn + (0·15) 

d. lnputlatch.MILn+(0·15) 

Address selection is controlled by MASLO + and MASLl + 
frqm control logic 1. The address multiplexor applies the 
selected address MAMn + (0-15) to the address latch. Table 
4-lo 1s a truth table for the address multiplexor. 

Table 4-16. Address Multiplexor Truth Table 

CONTROL INPUT DATA OUTPUT 

rn rn rn Gi' 
Gi' -

+ + - - - - I 
I I I I e. - g e. ...J e. e. e. + V') V') 

+ + + + c: < < c: c: c c ~ ~ :E 0::: ...J 0::: ....I 

Q < a.. 
~ 

< 
0 0 ~ 

L L L x x x L 

L L H x x x H 

L H x L x x L 

L H x H x x H 

H L x x L x L 

H L x x H x H 

H H x x x L L 

H H x x x H H 

NOTE: L = LOW, H = HIGH, AND X = IRRELEVANT 

l'T//-162' 
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4.5.2 Address Latch 

The 16-bit address latch stores the selected memory 
address during the memory cycle. A tow sample clock 
MRQSCA- from the priority logic loads the selected 
address into the latch where it is inverted and applied to 
the address drivers. 

4.5.3 Address Drivers 

The open-collector address· drivers interf?Jce the address 
latch to the memory address bus. A high enabling signal 
MABE+ from the control sequencer gates the latch output 
M LLn- ( 0· 15) through the drivers where it is inverted and 
applied to the address bus as MYAn + (0-14) (address bit 
15 is not used on the address bus unless a writable control 
store is present). 

4.5.4 Address Comparator 

The address comparator prevents erroneous operation in 
the event a store type instruction 1s being currently 
p.-ocessed and its effect:ve address contains the next 
instruction to be fetched (the processor fetches the next 
ir.struction before the current instruction is completed). 
Addresses from the program counter DPRn .... (0-15) ar.d 
the address drivers MYAn + (0·15) are compared by the 
comparator. When the addresses are equal, a high MPLE + 
signal is sent to control logic 1 so that the instruction 
already fetched intq the instruction buffer can b.e updated 
during the store instructions execution. 

4.5.5 Data Multiplexor 

The 16-bit data multiplexor selects memory write data from 
either the ALU or I 10 multiplexor for OMA operation. Data 
selection is controlled by 110 request signal MIRB + from 
the priority logic. A high MIRB + selects 110 data 
IOMn + (0·15); a low MIRB + selects ALU data DALn + (0· 
15). 

4.5.6 Data Drivers 

The open-collector data drivers interface the data multi· 
plexor to the bidirectional memory data bus. A high 
enabling signal MDSE+ from control logic 1 gates the data 
multiplexor output MDMn +(0·15) through the drivers 
where it is inverted and applied to the memory data bus as 
MYDn - (0·15). 

4.5.7 110 Latch 

Data from the memory data bus is loaded into the 16-bit 
I 0 latch with a low MMIOL- from control logic 1. The l/O 
latch inverts the data and applies it to the 110 multiplexor 
in the 110 data loop section. 
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4.5.8 Input Latch 

Data from the memory data bus is loaded into the 16-bit 
input latch with a low MMIL- from control logic 1. The 
input latch inverts the data and applies it to the address 
multiplexor and the B multiplexor in the data loop section. 

4. 5. 9 Instruction Buffer 

Data from the memory data bus is loaded into the 16-bit 
instruction buffer with a low MMll- from control 1 logic. 
The instruction buffer inverts the data and applies it to the 
central control section as Mlln 4-(0·15). This data is 
applied to the instruction decoder and instruction decoding 
logic for preliminary decoding, and to the instruction 
register for detailed decoding. 

4.5.10 Writing Drivers 

The writing drivers apply left- and right-byte controls 
MWL Y + and MWRY + to the memory. When a full 1Nord is 
written into memory. MIMCl + is high and MIMCO + is low 
resulting in high MWL Y + and MWRY + signals. When a 
byte is written into memory, MIMCO ~ is h:gh ~n-:::i the 
stored-byte address .DSAD + determines wh;ch byte control 
1s high. A high MCRB + enables the byte controls when the 
processor has priority, and a high MIRB + enables thern 
when the 110 control has priority. IWLMC- and iWRMC
provide left· and right-byte information from the LO 
control. A high MIOW indicates 110 data is written into 
memory. 

When the processor has priority and the S field equals O 
(MCRP + and CSEQO + are high), MCDTC- goes low on 
the positive-going transition of clock MRQSC- indicating 
that a special data transfer from the ALU to the instruction 
buffer is taking place. 

4.5.11 Key Logic 

The key logic provides key bus data· MYKn + (16-19) for 
memory mapping, and repowered clock and reset signals. 
The key bus data comes from either an 110 key register in 
the key logic or from the key register in the data loop. 
When CIMXXO- and CIM2SO- are low ALU data bits 12 
through 15 are loaded into the l/O key register on the 
positive-going transition of clock DKSCR- . The key register 
output is enabled with an 110 request (IRQM- low). Key· 
bus data (110 or processor) are gated onto the key bus with 

· a high MABE+ . 

4.5.12 Clock Generator 

The clock generator provides clock signals (figure 4-16) for 
all sections of the processor, except 110 control, and for 
options on the option board. A crystal oscillator circuit 
produces the symmetrical squarewave MOCLK + (24:2424 
MHz). This 41.25-nanosecond period clock is sent to the 



option board and is also used to clock flip-flops that 
produce the phase A and 8 clocks MCPA + and MCPB +. 
The phase clocks have a 165-nanosecond period represent
ing the basic processor control state in which a single 
microinstruction is processed. Full and half clocks MFC
and MHC- are produced by decoding MCPA + and 
MCPB +. The periods of MFC- and MHC- may vary in 41 
nanosecond increments depending on when the memory 
acknowledgment signal YDNM + is applied to the control 
sequencer. During indirect addressing and OMA opera· 

-1 f-- 41 nsec 

MOCLK+ 

f--- 165 nsec ----1 
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tions, the periods are increased an additional 41 nanosec
onds (one MOCLK + cycle) by a delay flip-flop in the clock 
generator. 

The crystal oscillator circuit can be disconnected (by re
moving a jumper on the processor card) and replaced with 
an external signal (TCLKC-) connected to J2-43 of the 
processor board. This external signal is normally supplied 
by the writable control store option. 

MCPA+ ~--' I ,--~-_ __ __ ---' 
MCPB+ I 

M FC-** LJ LJ LJ LJ L 

MHC- 0 _J LJ LJ LJ LJ 

MRSl-·* 

MRS2-·* 

r-124 nsec --f 
MRS3- --------------------- ---------------------

YDNM+ 
______ r 

MRQY-

*PULSE WIDTH DEPENDS ON WHEN YDNM+ GOES LOW 

**PERIOD MAY VARY IN 41 NANOSECOND INCREMENTS DEPENDING ON RELATIONSHIP OF YDNM+ 
GOING LOW AND PHASE CLOCKS MCPA+ ANO MCPB+. DURING INDIRECT ADDRESSING AND DMA 
OPERATIONS, THE PERIOD IS INCREASED AN ADDITIONAL 41.25 NANOSECONDS 

VTl/·162J 

Figure 4-16. Clock and Sequencer Waveforms 
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4. 5.13 Control Sequencer 

The control sequencer generates sequencing signals when 
a memory request is received from the processor or 110. A 
low MCRA- (processor request) or MIRA- (l/O request) 
from the priority logic produces a high MABE+ that gates 
the memory address onto the address bus. This occurs at 
the beginning of the sequencer cycle so that the address 
has time to stabilize. 

A three flip-flop counter clocked by MOC- and MOC + 
generates the three sequencing signals MAS1-, MAS2-. 
and MA53- (figure 4-16). The pulse width of MAS3- is 
always 124 nanoseconds; however, MRS1- and MRS2-
pulse widths depend on when the memory acknowledgment 
signal is received (YDNM,... goes low). 

4.5.14 Priority Logic 

The priority logic receives requests for memory operations 
from the PMA (on option board), 1/0 control and central 
control. PMA has the highest priority and central control 
has the !owest. 

VV!':en the PMA requests a memory operation. a lo-.v 
ORQ!I.+- is applied to the priority logic. This inhibits the 
sampiing of requests from Ii 0 control and central control. 
and causes MAKO~ to go high indicating the PMA has 
priority. 

.A.n 110 control request indicates a DMA operation is to be 
performed :rnd applies a high IRQM + to the priority logic. 
A high IRQM + inhibits the sampling of central control 
requests and. if there is no PMA request, causes MIRB + to 
go high indicating the I 10 control has priority. 

A central control request indicates that the processor is 
requesting a memory operation. When a central control 
request occurs, high CRQM + and CABRT- signals are 
applied to the priority logic. If there are no requests from 
the PMA or 110 control, MCRB + goes high indicating the 
central control has priority. 

4.5.15 Control Logic 1 

The control logic 1 produces various control and enabling 
signals. 

Signals MASLl + and MASLO + are sent to the address 
multiplexor to control the address selection. The states of 
ttiese signals are determined by the 110 control request 
IRQM- for 110 memory requests or by bits 2 and 3 of the 
IM field for processor memory requests. 

Low MMIL-. MMIOL-, and MMl I- signals load data into 
the· input latch, 1/0 latch, and instruction buffer, respec
tively. In addition to other requirements, one of the 
following two conditions is required before the three 
loading signals can go low: the memory acknowledgment 
signal YDNM + is low. or a special data transfer occurs 
from the ALU to the instruction buffer and input latch 
(MHCA +, MRS3-, and MRQ- high). 
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MMIL- goes low when the processor has priority (MCRB + 
and MRSl- high) and an input-latch loading operation is 
specified (MIMCl- high). MMIOL- goes low when the 110 
control has priority (MIRB + and MRS!- high). MMl 1-
goes low when IM·field bits 0 and 1 are both zero (MIMCl
and MIMCO- high) and the processor has priority 
(MCRB + and MRSl- high). Another condition that causes 
MM 11- to go low is when the contents of the program 
counter and the memory address are equal, and MIMCl + 
is high. 

A low MDNC- is applied to clock control circuits in the 
central control to inhibit processor clocks until a memory 
acknowledgment is received if a wait for memory done is 
specified. MDNC- goes tiigh to disable the clocks when the 
processor has priority (MCRB + h:gh) and the con troi 
sequencer is in state 2 (MRS2 + high). 

A high MDBE + is applied to the data drivers to transfer 
data onto the memory data bus. MDSE+ goes high when 
one of the fellowing conditions occur: 

a. I /Q control has pr:ority (r.liRB + high) and an 1, 0 
writing operation is specified (MIOW + high). 

b. Processor has priority (MCRB + high). and a processor 
writing operation is specified (MIMCl- low) or the 
special data transfer from the ALU to the instruction 
buffer is specified (MCDTC- low). 

4.5.16 Cont,rol Logic 2 

The control iogic 2 stores IM-fieid data ::ind generates 
processor clocks. Two flip-flops (MIMCO and MIMCl) store 
the contents of the IM-field bits O and 1 when the 
processor is requesting a memory operation (COVRM + 
and CABRT- are high for a memory request. or MRSl + 
and MRS3 + are low for an override condition). The flip-flip 
outputs are used by the writing drivers and control logic 1 
circuits. 

Full and half clock signals (MCDFC- and MCDHC +) for 
the processor are produced by decoding appropriate states 
of phase A and B clock (MCPA and MCPB), and are 
inhibited if one of the following conditions occur: 

a. T~ 1e processor has priority but the memory is busy 
(MCRP + and MRS2 + are high). 

· b. The processor is denied memory access because of a 
higher priority request (MCRP-, CRQM +, and 
CABRT- are high). 

c. Central control generates a low clock-disabling signal 
(CECKM- low). 

After one of the above disabling conditions occur, a delay 
flip-flop allows an additional MCDHC + pulse to be 
generated (figure 4·17). 

4.6 1/0 DATA LOOP 

The circuits of the 110 data loop are shown in the block 
diagram of figure 4-18. Page numbers of the processor logic 
diagram are provided in parentheses for each circuit qlock. 
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4.6.l 1/0 Multiplexor 

The I /Q multiplexor, which consists of eight dual 4-to-1 
multiplexor circuits (figure 4-19), selects data for the l..'O 
register and for the data multiplexor in memory control. 
The data is selected from the following sources: 

a. 1:'0 latch. MIOLn + (0·15) 

b. ALU, DALn + (0·15) 

c. 110 receivers, EBn + (0·15) 

E Br.+ (0 I 2 I 4 I 6 ' 8 I 1 0 I J 2 ' l 4) (13) .... 

---
ESn+ (8, JO, 12, 14,0,2,4,6) (12) EIGHT 

. _ ... 
4-T0-1 ,, 

Data from the I 10 receivers are applied to the I 10 
multiplexor in normal and byte·shifted forms. that is. each 
of the multiplexor output bits can be selected from 
corresponding bits in either byte of the I 10 data. For 
example, multiplexor output bit O can be selected from I 10 
data bits O or 8. the output bit 1 from bits 1 or 9, etc. 

Selection of input data to the multiplexor is controlled by 
1,·o :antral signals ICDO+ and ICDl+. Table 4-17 is a 
truth table for the 110 multiplexor. 

<9) IOMn ..... (0,2,4,6,8, 10, lL, 14) _. 
MIOLn+ (0,2,4,6,8, 10, 12, 14) ( 11) ..... MULTIPLEXORS ... 

-
DALn..;... (0, 2, 4, 6, 8, 10, 12 / I 4) (1 O) 

..,)0,, , 

rcoo ..... (14) ~ + 

ICDJ.!- (2) 

• • 
DALn+ (l ,3,5,7,9, 11, 13, 15) (6) ..... -
MIOLn+ (l ,3,5,7,9, l l, 13, 15) (5) _Jo, 

EIGHT 
4-T0-1 (7) IOMn+ (1, 3 ,5 ,7, 9, 11, 13, 15) ... 

...... 
(4) __.. MULTIPLEXORS -E Bn + (9, l 1 , 13, l 5, 1 , 3, 5, 7) .. 

E Bn + ( 1 , 3 , 5 , 7 , 9, 11 , 1 3 , 1 5) (3) ..... -

NOTE: IC PIN NUMBERS ARE IN PARENTHESES 

VTIJ-1628 

Figure 4·19. 110 Multiplexor Block Diagram 

4-36 



THEORY OF OPERATION 

Table 4-17. 1/0 Multiplexor Truth Table 

CONTROL INPUT DATA OUTPUT 

PINS PINS PINS 

2 14 6/10 5/11 4/12 3/13 7/9 

L L L x x x L 

L L H x x x H 

L H x L x x L 

L H x H x x H. 

H L x x L x L 

H L x x H x H 

H H x x x L L 

H H x x x H H 

NOTES: 1. L = LO'N, H = HIGH, AND X = IR~ELEV ANT 

2. REFER TO FIGURE 4-19 FOR THE SIGNALS ASSOCIATED WITH PIN NUMBERS IN THE ABOVE 
TABLE 

VTIJ./61~~ 

4.6.21/0 Register 

The 16·bit 110 register stores data from the L'O multiplexor 
and applies it to the I 10 drivers, to the 8 multiplexor in the 
data loop. and to the address multiplexor in memory 
control. Data is clocked into the register on the positive· 
going transition of full clock MFCA- or at MHCA + when 
the 110 requests a memory cycle (IRQM + high). The 110 
register can operate in four modes that are selected by I 10 
control signals ICD2 + and ICD3 +. A hold mode inhibits 
the effect of the clock so that the register outputs are 
unchanged. On a single clock transition, byte-transfer 
modes transfer the left byte to the right byte position and 
the right byte to the left byte position (see figure 4-20). A 
loading mode loads data selected by the 110 multiplexor 
into the register. Table 4-18 lists the operating modes 
resulting from the various states of ICD2 + and ICD3 +. 

Table 4-18. 1/0 Register Modes 
ICD2+ ICD3+ Mode 

L. L Hold 

L. H Left Byte to Right Byte 

H L Right Byte to Left Byte 

H H Load in multiplexor data 

4.6.3 1/0 Drivers and Receivers 

Data is transferred to and from the bidirectional I 10 data 
bus with 1/0 drivers and receivers. These drivers and 
receivers also invert the data. 

When enabled with a high ICD4A + signal from the 110 
control. the I. 0 drivers transfer data frcm the I O register 
to the I 10 data bus. 

The ltO receivers apply 110 bus data to the 110 multiplexor. 

4.7 1/0 CONTROL 

This section consists of circuit descriptions followed by the 
various 110 operations. The 11 O circuits are grouped as 
follows: 

a. Microinstruction Sequencing 

b. Decoding and Sequencing Control 

c. Interrupt and DMA Control 

d. 110 Data-Loop Control 

e. Processor-1/0 Control 

f. Drivers, Receivers, and Miscellaneous Control 

The I /0 operations consist of: 

a. Programmed I/ 0 

b. Interrupt 

c. Normal DMA 

d. High-Speed DMA 

The 110 Control circuits are located on the option board 
(44P0619). Logic diagrams for these circuits are on sheets 
3.0 through 3.11 of drawing 91 80401 (provided in the 
System Maintenance Manual). Page numbers of the option 
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RIGHT BYTE 
TRANSFERRED TO 
LEFT BYTE 

LEFT BYTE 
TRANSFERRED TO 
RIGHT BYTE 

VTf/./ft.UJ 

[ 15 

+ 

r 15 

14 13 

• .. 

14 13 

LEFT BYTE 

12 11 10 9 8 

• .. • I t 

LEFT BYTE 

12 11 10 9 8 

I T 

RIGHT BYTE 

1 7 6 5 4 3 2 1 0 J 
I 1 
J 

RIGHT BYTE 

l 7 6 5 4 3 2 1 0 l • ~ • • • • :I :f 
T 

Figure 4-20. Byte-Transfer Modes of 110 Register 

board logic diagrams are provided in parentheses in the 
block diagrams that follow. For a "description of the external 
110 ir.terface signals. refer to the Input/Output section of 
the applicable system handbook. 

4.7.1 Microinstruction Sequencing 

All 110 operations are performed through a sequence of 
microinstructions. Implementation of these sequences is 
accomplished with the address selector, address counter, 
1/0 control store, and buffer. Figure 4-21 shows how these 
circuits are related to each other. A description of each 
circuit is provided in the following subsections. 

4. 7 .1.1 Address Selector 

Under control of the control logic, the address selector 
selects an 110 control-store address to initiate an 110 
operation. The address is selected from either central con
trol or the trap-address generator (for OMA operations). 
A low lllDLE- enables the address selector. The address 
selector selects an address from central control when 
IMXAD + is high and from the trap-address generator when 
IMXAD + is low. The selected 8-bit address is applied to 
the address counter. 

4. 7 .1.2 Address Counter 

The address counter provides sequential addresses for the 
110 control store. An 110 operation begins when the se
lected address (from the address selector) is loaded into 
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the address counter with the positive-going transition of 
lFC-(when ILDAD- is low). The counter is then incremented 
with each positive-going transition of IFC- (when llNHC
is high) to provide the sequential addresses for an antire 
1/0 operation. The next to last microinstruction of any 110 
operation produces a low IEIDLE- to prevent further incre
menting of the address counter. 

4. 7 .1.3 I/ 0 Control Store 

The 110 control store is a 256-word by 16-bit high-speed 
ROM (figure 4-22). It contains the microinstructions that 
control timing and sequencing for all 110 operations. When 
an address IRAn + (0-7) is received, the 1/0 control store 
applies the addressed data IROn(0-15) to the buffer. The 
1/0 control store can be disabled with a low XIOCE- when 
an external 110 control store is used. For a list of the binary 
codes contained at each address of the 110 control store. 
refer to documents 49A0195-000 and 49A0195-001 in the 
System Maintenance Manual. 

4. 7 .1.4 Buffer 

The buffer consists of a 16-bit register that permits overlap
ping of microinstruction executions and access of the next 
microinstruction. Its outputs control all 1/0 operations and 
enable new 1/0 tasks when the current operation is com
pleted. The format for the 110 control-store word is defined 
in figure 4-23. The buffer output states and control store 
addresses for the various 1/0 operations are listed in tables 
4-19 through 4-26. 



THEORY OF OPERATION 

!LOAD-

IRST-

llNHC-

IFC-

JIIDLE-

!MXAD• X!OCE+ 

1 r_ , t_ , , 1 ~ .. , 
CBMT+ ..... !RA7+...., . 

*1 
CBMR+ ..... !RA6+ !ROIS !CDOB+ . ...... 

ICDI+ +SV ..... !ROl4 
!R013...,.. ICD2B+...., 

CBTS3+ .... IRAS .. _,. IR012 ...... ICD3B+ ..... 

llf'JHF+ 0 !ROil ICD4+ 
0 s !:i iROiO 

~ ...... 

ci ci !FRY+ 
CBTS2+ ..... ~ ...,.. 

0 ""' 
IRA4+ "" IR09 

0 ..... ..... 0 
JXRSA4+ 

~ 
~ :;; !ROB ..... ci !DRY+ -- ...,.. 

lEIDLE-: ~ 0 IR07 .... "" 0 w 
1RA3+ "" 

..... 
CBTSl+ u z !R06 ..... !EWAIT+ ...... V1 ...,.. VI ~ i ...,.. 
IXRSAJ-r "" Ir. 0 IR05 !ROM+ ...... ..... ...... 

~ :::5 v 
IRC4 !C~Y+ 0 0 ~ CBTSC+ < < IRA2 ... + Ii-:C3 

-.. 
iD:'J..,. --

*"1 
IR02 IEFO+ 
!ROI lEFl+ ..... 

CBABI+ IRAI+ ...... IROO ..... IEF2+ ...,.. 

- *"1 

~ 
!RAO+ ..... 

VT//./647A Figure 4-21. Microinstruction-Sequencing Circuits 

!RAO+ J ...... IR015 ... lCDOB+ ..... 

r, "7;;-C;-N;;O-;:- l 
STORE I 

I 

1----1 
I BUFFER I 

I I 
IRA!+ l 

I !R014 I I ICDl+ 

!RA2+ l- -r iROi3 T~ T 
ICD2B+ 

...... 

lRA3+ _J_ 
256-WORD T lR012 r· 8-BIT T !C03B.,. 

...... 
BY 8-BlT . ~EGISTER ... 

IRA4+ .i. ... ROM 
T !ROil T~ I IC04+ ... 

IRAS+ 
I I lROIO L_ .. ~ !FRY+ 

.. 
...... 

IRA6+ ' ...... I IR09 I I 

!RA7+ I I !ROS T I 
!ORY+ ..... T...,.. T 1 I 

I I I I 
I I I I 
I I IR07 I I I EI OLE-

~ T IR06 ~ ... I 
IE'NAIT"'" _.. 

.l. ...... I !ROS I I IRQM"'- ...,.. ..... 
I ?56-WORD ~ IR04 

r 8-BIT I !CRY+ ...... BY S·BIT REGISTER 
r .... ROM : IR03 r __.. r 

ION"'" 
I IR02 I I IEFO+ --

1 
T-- ~ !ROI I ~ IEFl+ --.... 
r .... I 

IROO 
T...,.. r IEF2+ 

I • I T"""'.'" T ~ 

I I I I L _____ _J L ____ _.1 

i1//-lfJ.18A NOTE: CONTROL SIGNALS ARE NOT SHOWN 

Figure 4-22. 1/0 Control Store and Buffer Block Diagram 
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0 
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L 
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+ ,_. 
Q 

~ 

14 

L 
L 
H 
H 

+ + 
a:l a:l 
N M 
0 0 
~ ~ 

13 12 

+ ..;;-
Q 

~ 

11 

V'l 
::> 
a:l 

0 
~ 
0 
I-

<( 
I-
<( 
0 
a::: 
LU .... 
V'l 

(.'.) 
w 
0::: 

~ 
V'l 
0::: 
w 
LL. 
V'I 

z 
<( 
a::: 
I-

+ 
>-0::: 

!:!: 

10 

'i x 
~ 
u.. 
'V'> 
w 

< z 

I 
+ w w 

...J 0::: >-<( 0::: 0 
ti:i c.. s V'l -

9 8 7 

'i LU 
...J x 0 

~ -
V'l 0 -

V'l ...J 
w 0 I-
<( a::: 

I-
i= z 
~ 0 

u 
0 
~ 
V'l 
I.I.I .... 
<( 
u 

~ 

i5 z -

I/0 REGIS TER MODE 

L 
H 
L 
H 

L 
L 
H 
H 

HOLD 
LEFT B 
RIGHT 
LOAD 

YTE TO RIGHT BYTE 
BYTE TO LEFT BYTE 

FROM ALU OUTPUT 

ALU OUTPUT 
MEMORY 1/0 LATC 
I/O BUS BYTE-SWA 

H 
PPED 

I/O BUS 

L L L 
H L L 
L H L 
H H L 
L L H 
H L H 
L H H 
H H H 

+ .... + + < ~ + + + + >-3: 0 c.:: z 0 N 
u.. u.. u.. 

LU 2: ~ 0 w w w - - - -
6 5 4 3 2 0 

l 
w w z -' 

< ...J 0 u 0 0::: 
I- >- j::: .... V'l u c.. z 
I- 0 < >- 0 

0::: w u 
3: 0 0:: 

::> ...J 

z ~ <( I-w ::> a::: 
~ I-

0 u.. z 
~ I- 0::: LU 

V'l 0 u w .... ::> u.. 
::> 0 0 0 c.. LU I-w 

0::: > z 
" l.U 0 
VI j:: l.U 
0::: I.I.I 

...J 
c.. 
:z: 
0 
u 

~ 
...J 
<( 

z 
0 
V'l 

I/0 FUNCTIONS 

WAIT ON EXTERNAL DEVICE 
LOAD NEW SEQUENCE ADDRESS 
ADVANCE CLOCK COUNTERS 
WAIT FOR MEMORY CYCLE 
WAIT FOR PROCESSOR REQUEST 
SPARE 
ACKNOWLEDGE INTERRUPT SEQUENCE 
SPARE 

Figure 4-23. 1/0 Control-Store Word Format 
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Table 4-19. Programmed 1/0 for SEN, EXC, and EXC2 Instructions 

1/0 CONTROL BUFFER OUTPUTS 
STORE ADDRESS 

+ I + + + I- + a:.:I + c::c c::c + w + w + + ...J :;: ~ + + + + 8 - N M ~ & 0:: >- & 0 0 0 ~ °' 
0 3 0 z 0 - N 

u u ~ ~ ~ s - ~ 0 u.. u.. u.. 
DECIMAL HEXADECIMAL !::: w LI.I e: w w w -·- V') - - - - - -

0 0 L L L L L L L L H L L L H L L L 

4 4 L L H H L L L L H L L L H L L L 
5 5 L L L L L L L L H L L L H L L L 
6 6 L L L L H L L L H L L L H L L L 
7 7 L L L L H H L L H L L L H L L L 
8 8 L L L L H H L L H L L L H L L H 
9 9 .L L L L L L L L L L L L L L L L 
10 A L L l L L L L L H L L L H L L L 

NOTES: 1 • L = LOW, H = HIGH 

2. ADDRESS ZERO IS THE RESET STATE 
VTll·ltS50A 

Table 4-20. Programmed 1/0, lnput-D~ta Transfer 

1/0 CONTROL BUFFER OUTPUTS 
STORE ADDRESS 

+ + + I + 
I- + + c::c + c::c c::c + + w· + w :;: 8 .... N M -.::I" >- 0:: >- ....J ~ >- + + + + 

0 0 0 0 <( 0:: 0 3 0 0:: z 0 - N 

~ ~ ~ ~ ~ 
0:: 

ci.. s 8 s u.. u.. u.. 
DECIMAL HEXADECIMAL !::: w e: ~ w w LU 

V> - - - -
12 c L L H H L L L L H L L L H L L L 
13 D l l l l L L t L H L L L H l L L 
14 E L l L L H L L L H L l L H L L L 
15 F l l L L H H L L H L L L H L L L 
16 10 L L L L H H L L H L L L H L L L 
17 11 H H L L L L L L H L L L H L L L 
18 12 H H L L L L L H H L L L H L L L 
19 13 H H H H L L L H H L L L L L L L 
20 14 L L L L L L L L L L L L L L L L 
21 15 L L L L L L L L H L L L H L L L 

NOTE: L = LOW, H = HIGH 
VTl/·1651 
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Table 4-21. Programmed 1/0, Output-Data Transfer 

1/0 CONTROL BUFFER OUTPUTS 
STORE ADDRESS 

I + + + -r I- + cc + cc co + LU + LU < + 
8 - N M "'Ct" + a:: >-

_, ~ >- + + + + 
Cl Cl Cl Cl >- <( a:: Cl 3 c a:: z 0 .- N a::: u.. u.. u.. 

DECIMAL HEXADECIMAL ~ ~ ~ ~ ~ == 
Q.. Cl w LU a::: ~ e LU LU w 
vi - - - - - - -

28 lC L L H H L L L L H L L L L L L L 
29 lD L L L L L L L L H L L L H L L L 
30 1 E L L L L H L L L H L L L H L L L 
31 lF L L L L H H L L H L L L H L L L 
32 20 L L H H H H L L H L L L H L L L 
33 21 L L L L H L L L H L L L H L L L 
34 22 L L L L H L L H H L L L H L L L 
35 23 L L L L H L L H H L L L H L L L 
36 24 L L L L L L L L L L L L L L L L 
37 25 L L L L L L L L H L L L H L L L 

NOTE: L = LCW, H = HIGH 
IT//-165] 

Table 4-22. OMA, Trap-Out Operation 

1/0 CONTROL / BUFFER OUTPUTS 
STORE ADDRESS 

..:.. 

,;; + ..I.. I I- + + cc ch + w + w < + + _, 
~ + + + + 0 .- N ("') "-:t >- ~ ·& >-Cl Cl Cl Cl Cl Cl 3 c a::: z 0 .- N a::: u.. u.. u.. 

DECIMAL HEXADECIMAL ~ ~ u ~ ~ == 
a.. Cl w w :: ~ Cl LU w UJ - V') - - - - - - -

64 40 H H L L L L L L H L L L L L H H 
65 41 H H L L L H L L H L L L L L L L 
66 42 H H H H L H L L H L L L L L L L 
67 43 L L L L L L L L H H H L L H H L 
68 44 H L H H L L L L H H L L L H H L 
69 45 L L L L H L L L H L L L L L L L 
70 46 L L L L H L L H H L L L L L L L 
71 47 L L L L H L L H H L L L L L H L 
72 48 L L L L L L L L L L L L L L L L 
73 49 L L L L L L L L H L L L H L L L 

NOTE: L = LOW, H = HIGH 
VTll-1653 
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Table 4-23. OMA, Trap-In Operation 

I/O CONTROL BUFFER OUTPUTS 
STORE ADDRESS 

I + + + + I- + CQ + CQ CQ + w + w < + 
0 N ("') 'V + 0::: >- ...... ~ ~ 0 0 0 0 0 ~ <( 0:::: 0 3 0 

DECIMAL HEXADECIMAL ~ ~ ~ ~ ~ !::: 
Q.. e tu w e; ~ vi - -

80 50 H H L L L l L L H L L L 
81 51 H H L L L H L L H L L L 
82 52 H H H H L H L L H L L L 
83 53 L L L L L L L L H L L L 
84 54 L L L L L L L L H L L L 
85 55 H H l l L l l L H H H L 
86 56 H H L L L l l l H L I L L. 

87 57 H H L L L L L H H H L L 
88 58 H H L l L L L H H L L l 
89 59 L L L L l L L L L l I I 

L. L. 

90 SA I L L l l L L L H L l L '-

NOTE: L = LOW, H = HIGH 
1711-1654 

Table 4-24. High-Speed OMA, Trap-Out Operation 

I/O CONTROL 
STORE ADDRESS 

DECIMAL HEXADECIMAL 

96 60 
97 61 
98 62 
99 63 
100 64 
101 65 

NOTE:: L = LOW, H = HIGH 
VT//-1655 

-'-
co 
0 
0 
~ 

H 
L 
H 
L 
L 
L 

-'- + + cO CQ - N ("") 

0 0 0 
~ ~ ~ 

H H H 
L L L 
L H H 
L L L 
L L L 
L l L 

BUFF ER OUT PUTS 

"'!"" 
I I- + + + w -'- w 
~ ~ + 

'V >- 0:: :>- ...... >-0 <( 0::: 0 3 0 0::: 0::: 

~ !::: Q.. e tu w e; ~ vi - -

L H L l H H H L 
L L L L H L L L 
H L L H H H l L 
H L L H H L L L 
L L L l L L L L 
L L L L H L L L 

THEORY QF OPERATION 

+ + + + z 0 - N 
LI.. LI.. LI.. 0 w w w - - - -

L L H H 
i.. L L L 
L L L L 
L l L L 
L L L L 
L H H L 
l L l L 
L H H L 
L L H L 
l L l L 
H L L L 

-'-+ 0 + + z - N 
u.. u.. u.. e w w w - - - .... 

L L H H 
L L L L 
L L H H 
L L H L 
L L L L 
H L L L 
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Table 4-25. High-Speed OMA, Trap-In Operation 

I/O CONTROL BUFFER OUTPUTS 
STORE ADDRESS 

I + + + + I- + cc + cc cc + LU + LU < + _J ~ 8 - N M -.:f" >- e:::: >-0 0 0 0 <( 0::: 0 3: c e:::: 
DECIMAL HEXADECIMAL ~ ~ ~ ~ ~ !::: ~ 0 tU LU g: V'l - -

112 70 H H H H L H' L L H H H 
113 71 H H L l L L l L H L L 
114 72 H H L L L L L H H H L 
115 73 L L L L L L L L H L L 
116 74 L L L L L l L L L L L 
117 75 

I 
L L L L L L L L H L L 

I 
i 

NOTE: L = LOW I H = HIGH 
VT//-1656 

Table 4-26. 1/0 Interrupt Operation 

1/0 CONTROL 
STORE ADDRESS 

DECIMAL H~XADECIMAL 

220 DC 
221 DD 
222 DE 
223 DF 
224 EO 
225 El 
226 E2 
227 E3 
228 E4 
229 E5 
230 E6 

NOTE: L = LOW I H = HIGH 
VTil-1657 
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-t-
CQ 

8 
~ 

H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 

+ + 
+ cc a::i - N M 
0 0 0 
~ ~ ~ 

H L L 
H L L 
H H H 
L L L 
L L L 
L L L 
L L L 
L L L 
L L L 
L L L 
L L L 

BUFFER OUTPUTS 

+ I I- + + LU + u.J < -.:f" + e:::: >- _J ~ 
0 >- <( 0::: 0 3: c e:::: 
~ !::: ~ 0 w LU g: Vl - - -
L L L L H L L 
L H L L H L L 
L H L L H L L 
L l L L H H L 
L L L H H L L 
L L L H H L L 
L L L L H L L 
L l L L H L L 
L l L L H L L 
L L L L L L L 
L L L L H L L 

+ 
>-0::: 

~ 

L 
L 
L 
L 
L 
L 

+ 
>-e:::: 
~ 

L 
L 
L 
L 
L 
L 
L 
l 
L 
L 
L 

+ + + + z 0 - N u.. u.. u.. e u.J UJ LU - - -

L L H H 
L l L l 
L H H H 
L L H L 
L L L L 
H L L L 

+ + + + z 0 - N 
u.. u.. u.. e u.J u.J LU - - -

H L H H 
H L L L 
L L L L 
L L L L 
L L L L 
L L H L 
L L L L 
L L L l 
L L L L 
L L L L 
H L L L 



4.7.2 Decoding and Sequencing Control 

The decoding and sequencing control (figure 4-24) decodes 
the 1/0 function field of the 110 control-store word. and 
supplies control signals to the microinstruction-sequencing 
circuits and to several other 1/0 control circuits. 

4.7.2.1 Address-Counter Loading Control 

This circuit provides the loading signal (ILDAD-) for the 
address counter. ILDAD- is active (low) when the buffer 
specifies an idle condition (IEIDLE + high) or a waiting 
condition is specified and a new address is to be loaded 
(IEWAIT + and 101 + high). Loading of the address counter 
occurs when ILOAD- is low and the 1/0 clock (IFC-) is 
not inhibited by the clock inhibitor signal °(llNHC-). 

4. 7 .2.2 Address Selector Control 

This .circuit provides the selector signal (IMXAD +)for the 
address selector circuit. When IMXAD + is low. a trap 
address is selected (for normal or high-speed OMA). 
IMXAO + goes low during a trap sampling time if an external 
device (usually a buffered interlace controller) requests a 
OMA operation. Trap sampling for a normal OMA operation 
occurs wh~n IESMP + is high, and for high-speed OMA 
operations when iEiOLE + and ICD are high. At all other 
times. the selector signal IMXAO + is high and a central 
control address is selected. 

4.7.2.3 Clock Inhibitor 

This cil'cuit provides a clock inhibitor signal (llNHC-) that 
inhibits loading of the address counter and buffer. llNHC
is active (low) when there is no 1/0 activity (IEIOLE + and 
lllOLE-· high) or the 110 control is waiting for the central 
control to complete an operation. The waiting conditions 
are: 

a. Waiting for the central control to respond (CRQIO + 
high) 

b. Waiting for the memory control to respond to a request 
for a trap memory cycle (MAKIO + high). 

c. Waiting for the central control to complete an interrupt 
service routine (llNTF + high). 

4.7.2.4 1/0 Function Decoder 

This circuit provides various control signals by decoding 
the three 1/0 function bits IEFn + (0-2). 

4.7.2.5 Inhibit-Idle Control 

This circuit can override the clock inhibitor llNHC- by 
generating a low inhibit-idle signal lllDLE-. The inhibit-idle 
signal is also used to enable the address selector. lllOLE-

THEORY OF OPERATION 

is ac~ivated (low) during one of the sample times (IESMP + 
or ICO + high) if one of the following conditions occur: 

a. A normal trap operation (OMA) is requested (ITRPN + 
high). 

b. Central control requests an interrupt operation 
(IOCIA + and CRQIO + high). 

c. Programmed 110 operation is requested (IDCIR- and 
CRQIO + high). 

d. A high-speed trap operation (OMA) is requested 
(ITRPF + high). 

4.7.3 Interrupt and OMA Control 

The interrupt and OMA control (figure 4-25) performs the 
following functions: 

a. Generates and controls the interrupt clocks (IUCX-1 
and IUCF-1) 

b .. Supplies input signals to the sample control logic 

c. Generates interrupt acknowledgments (IUAX-1 and 
IUAF-1) 

d. Generates the l/O interrupt flag (llNTF +) 

4. 7 .3.1 Interrupt Clock Generator 

This circuit generates the ICA- and ICO + clocks which 
are sent to 1.·o bus drivers to become the normal and 
high-speed clocks IUCX-1 and IUCF-1. 

The period of the normal interrupt clock (IUCX-1) is jumper 
selectable at either 660 or 990 nanoseconds. ·Selection 
depends on the length of the priority chain in the system 
(for a description of the priority system, refer to the Input/ 
Output Section of the applicable system handbook). 

The period of the high-speed clock (IUCF-1) is fixed at 330 
nanoseconds. This clock is used during high-speed OMA 
operations. 

4.7.3.2 Sample Control Logic 

This circuit provides the following signals 

a. IESMP +. When there is no l/O activity, (IE!OLE + 
high) IESMP + samples normal OMA or interrupt re
quests to determine if they occur during the proper 
phase (ICA- high) of the interrupt clock (IUCX-1). 
IESMP + also tests for 110 requests from the central 
control. 

b. ISMPF +. When there is no 110 activity (IEIDLE high), 
ISMPF + samples high-speed OMA requests to deter
mine if they occur during the proper phase (ICD + 
high) of the high-speed interrupt clock (IUCF-1). 
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IDl- .... ADDRESS- TPOX+ .. -- COUNTER 
... 

IEWAIT+ ..._ LOADING ILDAD-._ TPIX+ ... ....., . Ill" .... 
CONTROL 

IEIDLE+ .. (3. 3} 
IESMP+ _... -- ... 
CRQIO+ .. INHIBIT- ITRPN+ .. ... --IDLE BINIO- ........ CONTROL 

111 OLE- .. .. ,.. 
IDCIR- (3.4} IDCIR+ _.... _.. ... --ISMI+ .. ... 

ICD+ .. 
~ ITRPF+ ... 

ICD+ .. ... ADDRESS -,... 

ITRPF+ 
SELECTOR 

• CONTROL IMXAD+ _.... 
IESMP+· (3. 3} -r 

..... 
-,,. 

ITRPNi-
_ .... 
"" 

100- .. ..... 
-r .... 

101 ± _ ..... IEIDLE+ 
_lh. ,,.. .... 

102 ± _.._ IEWAIT 
:.i IEFO+ --., .. 1/0 103·± CRQIO+ .... CLOCK .... 

IEFl+ .... FUNCTION --.... .. INHIBITOR llNHC- .... 

-- DECODER 104- 1014+ (3.4) 
,.. 

...... ........ 
IEF2+ .... (3.3, 3.4, 3.6) .. ... 

-- 106 ± MAKIO+ .. _.... 
--,... ... 

1036+ ... ... 
1014+ ....... llNTF+ .. -- ... 

VTll-2158 

Figure 4-24. Decoding and Sequencing Control 
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Figure 4-25. Interrupt and OMA Control 
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4. 7 .3.3 Interrupt Acknowledgment Control 

This circuit consists of two flip-flops that provide the normal 
and high-speed interrupt acknowledgments IUAX and IUAF. 
These signals are used in the 110 control circuits and are 
also routed through 1/0 drivers to the 1/0 bus (IUAX-1 and 
IUAF-1) 

4.7.3.4 Interrupt Flip-Flop 

When CINTF + goes high, the interrupt flip-flop is set 
(llNTF + high) indicating the central control has completed 
its interrupt service routine and that the 110 control can 
continue processing and complete its interrupt routine. 

4.7.3.5 Interrupt Clock Inhibitor 

This circuit provides two interrupt clock inhibitors: a high 
llNHN + inhibits the normal clock (IUCX-1) and a high 
llNHF + inhibits the high-speed clock (IUCF-1). 

llNHN + goes high during a sampling time (IESMP + high) 
if one of the following conditions occur: 

a. A normal OMA operation is requested (ITRPN + high). 

b. An interrupt sequence is acknowledged by the central 
comro1 (CnQIO + high). 

Both the above conditions are inhibited if a high-speed OMA 
c;;ereition is recu-:;3::=c -·.··.:; .3 '°''~::.:'"~,: .s··.c:.:: .:.,;;' a:sabling 
IESMP + during th9 nigh-speed sampling time (ICD-+- and 
iTRPF +.high). llNHN + also remains high <if a normal OMA 
or interrupt is recognized) as long as the interrupt acKnowl
eggment is set (IUAX- low). 

llNHF + goes high if a high-speed OMA request is made 
(ITRPF + high) during a sampling time (IEIDLE + and ICD -r 
high). Normal OMA operations cannot override high-speed 
OMA operations. When a high-speed request is accepted, 
llNHF + remaiJts high as long as the high-speed interrupt 
acknowledgment is set (IUAF- low). 

4.7.3.6 OMA Acknowledgment Control 

This circuit consists of two flip-flops that indicate if a OMA 
request has been sampled and accepted by the I I 0 control. 
A high INSD + acknowledges normal OMA requests and 
a high IHSD + acknowledges high-speed OMA requests. 

4.7.4 1/0 Data-Loop Control 

This circuit (figure 4-26) provides control signals for the 
I I 0 data loop. 

ICDO + is used in the selection of input data for the 110 
multiplexor (section 4.6.1 ). 
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ICD2 + and ICD3 + determine the operating modes of the 
110 register {section 4.6.2). 

ICD4A + enables the 110 drivers (section 4.6.3) to transfer 
data from the 1/0 register to the 110 bus. 

Functions of the above signals are summarized in the I 1 0 
control-store word format in figure 4-23 .. 

ICD4A- • 
ICD3B+ .. ...... 
ICD2B ..... 

.... 
ICDOB+ • ICDO+ --IOlo+ 

,,,. 
... 1/0 DATA ICD2+ 

LOOP 
_.__ 

103+ 
,,,. 

... CONTROL ICD3+ _...... 
IHS- (3 o 0 I 3, 8 f 3, 10) -;r 

.... ... ICD4A+ _... 
IEIDLE-

,,,.. 

• 
!REW;.. ... ... 
TPOF+ .. 

" 
103+ ... -.. 

VTJl-2160 

Figure 4-26. I/ 0 Data Loop Controt 

4.7.5 Processor-1/0 Control 

These circuits (figure 4-27) supply address and control 
signals to the central control. 

4.7.5.1 1/0 Done and Write Control 

An I: 0 done condition exists when IDNC- goes high. This 
condition occurs during a programmed 110 or interrupt 
sequence to signal the central control that data is now valid 
and can be interrogated. IDNC- is held low during high
speed or normal OMA operations by a low IHSD- or INSO-. 

During OMA operations, two write control line signals 
IWLMC- and IWRMC- are sent to the memory control. The 
write control lines are enabled (IWLMC- and IWRMC- low) 
either by high TPIX + and INSD + for normal OMA or high 
TPIF + and IHSD + during high-speed OMA. 
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(3.5) 

REQUEST 
AND 
ACKNOWL
EDGMENT 
CONTROL 
(3 .6, 3. 8) 

IWLMC-

IWRMC-

IREW-:-

IDNC-

IAKCl-

IRQC-

SERX+ 

~ 

IUAX+ 

IODC~ 

IURX+ 

ID6+ 

llNHF+ 

4 27 Processor 110 Control Figure - · 
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4. 7.5.2 Request and Acknowledgment 
Control 

When an interrupt is requested (IURX + high), a low IRQC
is sent to the central control. IRQC- is reset to the high 
state when the 1;0 interrupt flag is set (llNTF- low). A high 
IURX + also causes ISMI + to go high indicating a program 
interrupt is pending. 

When the 1/0 control has responded to a processor request 
(CRQIO + high), an acknowledgment signal (IAKC1- low) 
is sent to the central control. A low IAKC1- is generated 
when one of two conditions are acknowledged: 

a. Process request of an interrupt operation (CAQIO + 
and IDCIR + high) 

b. Processor request of a programmed 1/0 operation 
(CRQIO + high and IDCIR + low) 

4.7.5.3 Miscellaneous Control 

For interrupt operations, interrupt address bits llAn + ( 0-2) 
are used as a portion of the central control store address 
CEADn- (0-8). 

The sense response signal ISRD,... is sent to the central 
control to indicate the status of a programmed I' 0 sense 
operation. If the sensed condition is true (SERX-1 1ow). 
ISRD + is high. Conversely, if the sensed condition is false 
(SERX-1 high). !SRO+ is !cw. Refer to the Input· Output 
Section of the applicable system handbook for further 
information on programmed 110 sense operations. 

If a jump and mark instruction is located at the interrupt 
address during an interrupt operation, IJMRK + goes high 
and transfers IUJX-1 onto the 110 bus. IJMRK + goes high 
when the processor interrupt flag CINTF + and a decoded 
jump and mark signal Cl DJ MK+ are high. At the completion 
of the 1/0 interrupt routine (IUAX + low), IJMRK returns 
to the low state. 

4.7.6 Drivers/Receivers and Miscellaneous 
Control 

These circuits are shown in figure 4-28. 

4.7.6.1 Drivers/Receivers 

These circuits are the 110 bus interface for the various 
110 control signals. 
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4.7.6.2 Buffers and Decoder 

These circuits perform the following functions: 

a. Generates 110 full clocks IFC + and IFC- by buffering 
the processor full clock MFCO-. 

b. Generates I 10 reset signals IRST + and IRST- by 
buffering the system reset signal SRST-. 

c. Generates the 1/0 half clocks IHC + and IHC- by 
buffering the processor half clock MHCO-. 

d. Generates the decoded interrupt signal lDCIR- by 
decoding CBMT + and CBMR + . 

4.7.6.3 Function and Data Ready Control 

This circuit controls the length of time, the function ready 
and data ready signals are active. For timing waveforms, 
refer to the Input! Output Section of the applicable system 
handbook. 

·During normal 1/0 operations requiring data transfers onto 
the 110 bus, the pulse w11jth ot function ready or data ready 
signals (FRYX-.1 or ORYX-I) is shortened. This permits data 
to remain on the L 0 bus for some period of time after 
the removal of one of these signals (see figure 4-29). A 
peripheral controller can then use the trailing edge (iow
to-high transition) of the function ready or data ready signal 
to interrogate the data from the orocessor. Pulse width ·of 
ORYX-I or FRYX-1 is snortened at the trailing ecge oi a·.a 
110 hatf clock IHC- when llT- is low. 

During high-speed OMA operations (figure 4-30) only the 
pulse width of DAYF-1 is shortened during an output-data 
transfer. DRYF-1 is shortened at the trailing edge of the 
I ·o half clock IHC- when 102- is low (IHS- low). No pulse
width change is required during an input-data transfer. 

4. 7.6.4 Memory Time-Out 

A memory time-out circuit is provided on the option board 
to terminate requests to non-existent memory locations. 
These requests may result from programming errors and, 
if wrap-around addressing is not employed, the system 
would otherwise hang-up waiting for a memory acknowl
edgment. The memory time-out circuit monitors all requests 
(MRQPTA- and MROPTB-) on both memory buses and 
generates a memory acknowledgment signal (YDNMA + 
or YDNMB +) to the appropriate bus if a request has not 
been received from the memory within two milliseconds. 
This interval is considered long enough to avoid false 
time-outs which might result from higher priority port ac
cesses. Timing waveforms for a time-out and non time-out 
conditions are illustrated in figure 4-31. 

The memory time-out circuit can be disabled with jumper 
connections on the option board. 
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Figure 4-28. Drivers/Receivers and Miscellaneous Control 
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4.7.7 Programmed 1/0 Operation 

Timing waveforms for a programmed 110 operation are 
illustrated in figure 4-32. A programmed 110 operation is 
initiated when a high CRQIO + is received from the proces
sor. This occurs wnen the processor IM and S fields contain 
111 x and 00, respectively. Other processor fields are in
terpreted by the 110 control as starting ad.dresses for the 

TIME-OUT CONDITION 

@ © 
MRQY.- I ~~ I 

l . 2 msec 

ONE SHOT I Jj I 
® 

YDNM+ 
J LJ 

B. 

c. 

J'T//-1661 

MEMORY REQUEST (MRQY-) BECOMES 
ACTIVE CAUSING ONE SHOT (2 msec) 
TO START TIME-OUT AND REMOVING 
THE CLEAR INPUT FROM A FLIP-FLOP 
IN THE TIME-OUT CIRCUIT 

TWO-MILLISECOND TIME-OUT EXPIRES 
PROVIDING A CLOCK TO FLIP-FLOP. 
SINCE MEMORY ACKNOWLEDGEMENT 

. (YDNM+) IS STILL HIGH, FLIP-FLOP IS 
SET, DRIVING YDNM+ LOW WHICH 
CLAMPS ONE SHOT TO A CLEAR STATE 
PREVENTING FURTHER TRIGGERING 

REQUESTING DEVICE RECOGNIZES 
MEMORY ACKNOWLEDGEMENT 
SIGNAL AND REMOVES REQUEST 
CAUSING FLIP ... FLOP TO BE CLEARED, 
THUS REMOVING MEMORY ACKNOWL
EDGEMENT. SIGNAL 
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110 control store (section 4.7.1 ). The starting address 1s 
formed as follows: 

Processor Field Bit 

CBMT+ 
CBMR+ 
CBTS3 + 
CBTS2+ 
CBTSl + 
CBTSO+ 
CBABl + 
Zero 

Address Bit 

7 
6 
5 
4 
3 
2 
1 
0 

NON TIME-OUT CONDITION 

® © 
MRQY- I I 

ONE SHOT 

YDNM+ I 

A. 

B. 

c. 

® 

MEMORY REQUEST (MRQY-) BECOMES 
ACTIVE CAUSING ONE SHOT TO START 
TIME-OUT AND REMOVING THE CLEAR 
INPUT FROM A FLIP-FLOP IN THE TIME
OUT CIRCUIT 

MEMORY ACKNOWLEDGEMENT SIGNAL 
IS RECEIVED TERMINATING THE ONE
SHOT OUTPUT PULSE. SINCE YDNM+ IS 
LOW THE FLIP-FLOP IS NOT SET 

REQUESTING DEVICE RECOGNIZES 
MEMORY ACKNOWLEDGEMENT SIGNAL 
AND REMOVES REQUEST CAUSING FLIP
FLOP TO BE HELD RESET 

Figure 4-31. Memory Time-Out Waveforms 
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I I 
---------------------1---------STANDARD 
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NOTE: STANDARD ST ATE OCCURS WHEN I/O CONTROL 
ACCEPTS A REQUEST (IEIDL- AND IDN+ HIGH) 

Figure 4-32 .. Programmed 1/0 Control Waveforms 



Upon receipt of a high CRQIO +. the 110 inhibit idle signal 
111 OLE- goes low if all of the following conditions occur: 

a. The interrupt-clock counter is in the sampling state 
(ICA::.. and ICC- high, resulting in IESMP + high). 

b. The inhibiting signal of the memory protection option is 
not present (BINIO- high). 

c. The two most-significant address bits (CBMT + and 
CBMR +) are not both high, indicating the request is 
not an interrupt sequence (IDCIR- high). 

The low lllDLE- causes the liO clock inhibitor llNHC- to 
go high, enabling the clocks for the address counter and 
buffer (section 4.7.1). 

At the next IFC- clock pulse, the address counter is loaded 
with the starting address received from the processor. The 
address is supplied by the address selector when IMXAO + 
is high. IMXAD + is high uniess a OMA operation is re
quested (ITRPN + or ITRPF + high). When the starting 
address is loaded ir.to the counter. the buffer is also loaded 
with the contents of the I 1 0 contrnl-store address corre
soonding to the last data in the address register. Fotiowing 
a system reset (IRST-low), the buffer receives data from 
.?.·.:!::!:i:;.ss zero of the control store; at all other times. the 
data am i'rom the ending address of the previous I I 0 opera
tion. In either case. the data are identical and signals 
IEIDLE- and !ON + go high. A high IEIDLE- indicates that 
the 110 control is not idle and further requests are ignored. 
As long as IEIDLE- is high the address counter and buffer 
are enabled since llNHC- is latched high by a low IEIDLE + . 
A! each succeeding IFC- clock pulse, the address counter 
is incremented and the buffer is loaded with the contents 
of the address designated by the address counter. 

Any I 10 operation continues through successive addresses 
of the I 10 control store until address-counter and buffer 
clocks are inhibited by either of two conditions: 

a. IEIDLE- goes low indicating the end of an 110 
operation. 

b. IEWAIT + goes high indicating that the current 
operation must stop to wait for one of the following 
external events to occur: 
L Memorycycle(MAKIO+ high). 
2. New processor cycle (CRQIO + high). 
3.. Interrupt (llNTF + high). 
4. External wait line is active{IEXW + high). 

At the conclusion of a programmed 1/0 operation, IDNC
goes low and, on the next clock pulse, IEIDLE- goes low 
inhibiting clocks for the address counter and buffer 
(I INHC- low). 

Upon completion of an 110 operation, the address counter 
contains data that cause IEIDLE- and ION+ to go high. 
These are the first data loaded into the buffer when clocks 
are reenabled for the next 1/0 operation. 

THEORY OF OPERATION 

4.7.8 Interrupt Operations 

The interrupt operations are divided into seven sub-opera
tions. Each sub-operation is shown on the interrupt flow 
diagram in figure 4-33. Timing waveforms are given for the 
overall operation (figure 4-34) as well as for each sub
operation. 

SUB-OPERATION 1 
Refer to figure 4-35 for timing waveforms of sub-operation 
1. An interrupt operation is initiated when a device (such 
as the real time.clock or priority interrupt modt.:le) generates 
an interrupt request (IURX-1 low) on the positive-going 
transition of the interrupt clock ILJCX-1. The I• O control 
then sends a low IRQC- to the central control and waits 
for a response. 

SUB-OPERATION 2 
Refer to figure 4-36 for timing waveforms of sub-operation 
2. After some period of time (determined by the type of 
operation being performed by the central control prior to 
the interrupt request). the central controi executes a micro
instruction that tests for an 1/0 interrupt (see section 
4.3.14 for testing metnod). Following tne test. the central 
control executes the first microinstruction of the interrupt 
service routine (see interruot secuence in Micro-Word 
Flowcharts 98A0887) and generate~ a high CROIO + . This 
microinstruction also tests the interrupt request. If the inter
nJP! request signal IRQC- was activated as a resu1t of r.oise 
or disabled by a macro instruction. the central control 
returns to its normal processing operations (showri 'as EXIT 
on the interrupt flow chart). 

The central control waits (by executing the tWAIT microin
struction at 007) for the 110 control to respond to the high 

' CRQIO +, and continues to send the starting address ODC 
(see table 4-26) of the interrupt service routine to the 
address selector. 

SUB-OPERATION 3 
Refer to figure 4-37 for timing waveforms of sub-operation 
3. The 1/0 control samples CAQIO + during the time 
IESMP + is high. Following the sampling, the 1/0 control 
performs the following: 

a. Sends an interrupt acknowledgment (IUAX-1 low) to 
the 110 bus. 

b. Loads the starting address (ODC) for the 110 interrupt 
operation into the address counter (llNHC- high). 

c. Loads the buffer with the last standard state address 
(zero in the case of a reset or previously inactive 1/0 
control. 

d. Sends an acknowledgment (IAKC1 - low) to the central 
control. 

At this time. the 110 control is committed and must complete 
the interrupt operation. The only other termination that can 
occur is a system reset. 
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SUB-OPERATION 4 
Refer to figure 4-38 for timing waveforms of sub-operation 
4. The low IAKC1 - enables the central control to advance 
to its next microinstruction (address 001) in the interrupt 
service routine. In this condition, the central control waits 
until the interrupt address is accepted and transferred to 
ttie 110 register. At this time, the buffer (in the 1/0 control) 
is loaded with contents of address ODC (table 4-26) and 
the address counter is incremented by one. This process 
of incrementing the address counter and loading the buffer 
continues until ~ waiting operation (IEWAIT + high) is 
specified by the 1/0 control microinstruction. 

SUB-OPERATION 5 
Refer to figure 4-38 for timing waveforms of sub-operation 
5. When the 1.:0 microinstruction at address ODE (table 
4-26) is loaded into the buffer. an 110 done signal (IONC
low) is sent to the central control and the interrupt address 
is loaded into the l/O register. The interrupt operation then 
advances to the next microinstruction (address OOF) and 
waits (IEWAIT + high) for the processor to complete its 
interrupt service routine. 

SUB-OPERATION 6 
Refer to figure 4-39 for timing waveforms of sub-operation 
6. The central control responds to the low IONC- by initiat
ing a memory cycle to fetch the instruction at the interrupt 
address. This is accomplished using the I. 0 register con
tents as the memory address. When the central control 
advances to the first micro word of the instruction at the 
:nrarrupt address. the interrupt flag is set (ClNTF + high). 
A high CINTF + is sent to the l/O control indicating the 
central control has completed its interrupt service routine 
and is in the process of ·executing the interrupt macro 
routine. 

SUB-OPERATION 7 
Refer to figure 4-40 for timing waveforms of sub-operation 
7. The 110 control responds to the high CINTF + by gen
erating the 110 interrupt flag (llNTF + high). The high 
llNTF + enables the 1/0 control to complete its interrupt 
service routinF.. by removing the processor 1/0 request 
(IRQC- high) and the clock inhibitor (llNHC- high). When 
returned to the idle condition (IEIDLE + high). the 1/0 
control is available for new 110 operations. 

4.7.9 Normal OMA Operations 

Timing waveforms for a normal OMA operation are illus
trated in figura 4-41. A normal OMA operation is initiated 
when a trap-in (TPIX-1) or trap-out (TPOX-1) request is 
received from the 110 bus. The external device (usually 
a buffered interlace controller) activates the trap signal on 
the positive-going edge of the interrupt clock (IUCX-1). 
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The trap request produces a high ITRPN + which causes 
llNHN + to go high. When the clock counter (ICA + and 
ICC+) reaches the sample state (both flip-flops reset) a 
high IESMP + permits recognition of the trap by making 
lllDLE- low and enabling the address counter and buffer 
clocks with a high llNHC-. At the same time, a low IMXAO + 
causes the address selector to select the trap address. This 
address is generated by trap-address generation logic (in 
Ii 0 control) that converts all trap requests to unique ad
dresses. 

At the clock pulse following IESMP + going high, the ad
dress counter is loaded with the starting address of the 
OMA operation. The address counter previously contained 
either address zero or the last address of the previous 110 
operation. In either case this data. which is loaded into 
the buffer. causes the L'O control to become busy (IEIOLE
high). 

When the 1/0 control becomes busy, the loading signal 
ILDAO- goes high (inactive) permitting the address counter 
to increment. At tile same time, the L 0 clock inhibitor 
llNHC- is latched off (high) and the sampling control 
IESMP + is turned off (low). The address selector selection 
then reverts to the processor address source, an acknowl
edgment (IUAX-1 !ow) is sent to the I: 0 bus, the ciock 
counter stops with ICA + and ICC+ low. and lllDLE- goes 
high. 

At each succeeding clock pulse. the address counter i's 
incremented as a new control word is loaded into the 
buffer. For a trap-in operation. the memory address is first 
obtained and loaded into the 110 register (in 110 data 

'loop). The 1/0 control then enters a waiting state and 
requests a processor memory cycle (IEWAIT + and IRQM + 
high). When the request is acknowledged (MAKIO + high), 
the I 10 control leaves the waiting state and obtains the 
trap-in data. This data is transferred from the 110 bus to 
the memory data bus via the 110 multiplexor (in 1/0 data 
loop) and the data multiplexor (in memory control). 

At the conclusion of the memory cy~le, the clock counter (in 
1/0 control) is advanced with a code of 010 by buffer 
signals I EFn + (0-2). The next clock pulse loads all zer:>s 
into the buffer; thus, placing the 1/0 control back in its idle 
state (IEIDLE- low). Clocks for the address counter and 
buffer are inhibited until further 110 requests are received. 

Trap-out operations are similar to trap-in; however, the 1/0 
control obtains the memory address and then transfers 
memory data to the 110 bus via the 110 latch (in memory 
control). 110 multiplexor, and 110 register (in 110 data 
loop). 
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4. 7.1 O High-Speed OMA Operations 

Timing waveforms for a high-speed OMA operation are 
illustrated in figure 4-42. A high-speed OMA operation is 

similar to the normal OMA; however, a faster interrupt clock 
(IUCF-1) and 110 timing are used. Furthermore, a separate 
set of lines are used for functions and data ready, interrupt 
acknowledgment. trap-in, and trap-out. 
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4.8 CONTROL·STORE WORD FORMAT 

Figure 4-43 shows the 64-bit word format of the control 
store. In the Microprogramming Guide, all fields of the 64-bit 
word are designated with two letters making them consis
tent with the mnemonics used in the microprogramming 
assembler (MIDAS). This is done by adding the letter F 
to all the one-letter designated fields except the A and B 
fields. The A and B fields are designated AA and BB, 
respectively. 

Listed in descending bit order, each field of the word is 
described in the following paragraphs. 

TS Field 

• Provides a component of the control·store address used 
when a conditional test is not met. 

• Provides a component of the address used when not 
conditional testing if the field is not used for any of the 
following: 

Selects a field from the instruction r~gister for use in 
the A or B fields of subsequent microinstructions. 

Selects interrupts which are to be enabled. 

f?rovides a portion of the I IO·sequence starting address 
tor I/ 0 requests. 

Selects another control store when a page-jump 
microinstruction is executed (section 4.9). 

AF Field· 

• Contributes to the five most-significant bits of the 
control-store address except for decoding addressing 
(section 4.9). 

MS Field 

• Provides the four least-significant bits of the control· 
store address for normal addressing (section 4. 9). 

• Masks the four least-significant bits for field-selection 
addressing (section 4.9). 

MT Field 

• Masks bit 4 of the control store address for field· 
·selection addressing. 

• Provides a portion of the I /0-sequence starting address 
for 110 requests. 

FS Field 

• Selects a five bit field from the instruction register for 
field-selection addressing. 
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T Field 

• Specifies no conditional testing. 

• Specifies conditional testing of a true conditjon. 

• Specifies conditional testing of a false condition. 

S Field 

• Defines unconditional or conditional memory control. 

• Defines page-jump control. 

G Field 

• Specifies condition to be tested for conditional-test 
addressing and conditional-memory control. 

• Controls status sampling and control of overflow flag. 

• Controls transfer of instruction buffer to instruction 
register. 

• Controls selection of decoding addressing. 

• Controls selection of page-jump operation. 

MR Field 

• Masks the most-significant bit of the instruction
register 4-bit field ·selected by the TS field when 
specified by the AB field. 

• Controls (in conjunction with the AB and W fields) the 
transfer of address 111 O or 1111 into the B field 
depending on data-loop conditions. 

• Provides a portion of the l/0-sequence starting address 
for 110 requests. 

AB Field 

• Specifies the following types of data for A and B field of 
next microinstruction. 

Control-store output 

Field selection from instruction register 

Previous values contained in A and B fields 

Value for B field depending on data-loop conditions 

• Provides a portion of the l/0-sequence starting address 
for I /0 requests. 
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IM Field 

• Specifies non-memory operations consisting of: 

I 10 requests 

Interrupt flag (set or reset) 

Supervisor mode (set or reset) 

Special transfer of ALU output to instruction buffer and 
memory input latch. 

• Specifies memory operations consisting of: 

° Conditional or unconditional start or override of 
memory cycle 

Address source for memory cycle 

Operation to be performed (reading or writing) 

LB Field 

• Specifies data source for B input of ALU from: 

General-purpose registers (register file 8) 

B multiplexor 

Instruction register 16-bit control store literal (fields M. 
C. WR. SC, V, W, X, SH. 8) 

• Specifies WCS control functions 

LA Field 

• Specifies data source for A input of ALU from: 

General-purpose registers (.register file A) 

General-purpose registers (file A) shifted left 

General-purpose registers (file A) shifted right 

Program counter 

R Field 

• Specifies destinations for ALU output data to: 

Program counter 

Operand register 

Shift counter 

Key register (in data loop) 

4-66 

• Specifies incrementation for: 

Program counter 

Shift counter 

F Field 

• Specifies ALU operations. 

M Field 

• Specifies ALU mode as arithmetical or logical. 

C Field 

• Specifies ALU carry input as: 

one 

zero 

stored carry 

stored carry complement 

• Forms part of the 16-bit control-store literal. 

WR Field 

• Specifies tha loading of ALU output data into a general
purpose register specified by A field. 

• Forms part of the 16-bit control-store literal. 

SC Field 

• Specifies shifting of operand register. 

• Forms part of the 16-bit control-store literal. 

V Field 

• Controls the transfer of general-purpose register sign to 
shift flag. 

• Forms part of 16-bit control-store literal. 

W Field 

• Controls the transfer of ALU output sign to quotient 
sign flag. 

• Determines direction of operand register shifting. 

(continued) 



• Determines contents of B field for next microinstruction 
in conjuction with AB field. 

• Forms part of 16·bit control·store literal. 

X Field 

• Determines that operand register bit 0 is to be one of 
the following during a shift operation: 

Operand register bit 15 

General-purpose register bit 15 

ALU output bit 15 

Zero 

• Determines that operand register bit 15 is to be one of 
the following du.ring a right-shift operation: 

Operand register bit 0 

General-purpose register bit 0 

Operand register bit 15 

Shift flag 

• Resets interrupt flag. 

• Sends jump signal to external memory protection 
option. 

• · Forms part of 16-bit control-store literal. 

SH Field 

• Sets A-input of ALU to all ones or all zeros. 

• Selects special ALU function. 

• Determines that general·purppse register bit 15 is to be 
one of the following during a left-shift operation: 

General-purpose register bit 15 (remains the same) 

General-purpose register bit 14 

l'! Determines that general-purpose register bit 0 is to be 
one of the following during a left-shift operation: 

Zero 

General-purpose register bit 15 

Operand register bit 15 

THEORY OF OPERATION 

• Determines that general-purpose register bit 15 is to be 
one of the following during a right-shift operation: 

Multiplication-sign flag 

General-purpose register bit O 

General-purpose regi-ster bit 15 

Operand register bit O 

Zero 

• Forms part of the 16-bit control-store literal. 

B Field 

• 

• 

Specifies one of 16 generai-purpose registers which c.:iri 

be applied to the B·input of the ALU. 

Specifies one of the following eight registers that can be 
applied to the 8-input of the ALU: 

Operand register 

Memory input latch 

I , 0 register 

Processor status word 

Operand-register right byte with sign extended 

Operand-register left byte with sign extended 

Operand-register right byte without sign extended 

Operand-register right byte shifted left eight-bit 
positions. 

• Forms part of the 16-bit control-store literal. 

A Field 

• Specifies one of 16 general-purpose registers which can 
be applied to the A-input of the ALU. 

• Specifies one ·of 16 general-purpose registers that can 
receive ALU output data. 

4-67 



"Tl 
liS c .. 
CD 
~ 

~ 
~ 
0 
0 
a .. 
0 • en 
0 
; 
=e 
0 a. 
"Tl 
0 

3 
a 
en 
::J
Q) 

~ 

AF T MS i··~ n ~ 
MT FS TS 

l 1 I 
1 r COttlftOl SIOHI:'. 4UORE.SSIM1 f.IUDS 1 

CONTR•Jl ~IORf Al•IHIE.SSINti 

rs 15 lJ".ED to G1HlkATE CON
UOl S10R£ AlllllfS' llTS I 
lltROU<.H 4 LIUlllNG CON
lltTIONS NOi MET, lll'LD 
'8.ECTl<JN ADIJIESSltlC, AND 
NOllM.OI .'TS flflD AOOlfSSING 

J 
REGl:i.fUI flfLDSi.1 ECltON 

lS~1tCl:..A 11111 IHO 
FROM Jtff IN!>IAUt. llON 
REGl~tlEH WHICH 1::0 llSED TO 
TOJift•LAtf. 11tl: A1•ftll 
flllllor hll Hf.XI MtC 
ROlW..tfU.11.·1111N UklS 
USt'.0 11)11..i.:)f.()01 HIGlt 
OROf ,, 1:111 11 UI 7t II· CJNl '{ 
Al IHI fll1l11sot~1RtO 
• .... U...IAl V$ ttl:.A At"f"ll 
l:Altl .... 

l 
:.Uh I lt6T111JCUUNlllltlOtH6 

~AAIPl I lhffRllUP1~ 

fUN4:110ftl 

.11..&1111 i:NMIH MHNlUUtUPlS 
••la fHABl I. 1"0.INltHHlWfS. 

CONJ IU)I S.IOftlE AOllftESSING 

..t.• l1ll1JUSEOJOC.EN.tkAH 
MIJ~f StGNfftCANTllTS14TtlRll 
illi lif LONIRUl -STORE AU 
llRl ::.~ IN NOKllAL ADORES!) 
ING fl[ LU SELi:CftON AO' 
UihSSING ,::uf11D1lKJN· NOi 
MlolADOHESSING.NIOIHTfA 
RUf'I AUOftf~NG 

lt MEMuMY t'AOU1 Ttc.Jlll IN~IA.LlED 
f:hAIH I. OPllOh ihll:HHlJPT IMEM 
PffOlt•'fWNOMPt RO:JHINL 
l"f.JW(M ilfll 

f~A81 I COttMJI l :,ftf' SWIJCH 
lttTEHkUP'I 

I 
f'AGt JUMPOf't-HAlllJl'i 

"· .... 11.1 0 .'\~-:ti 

TSCUNT(hrs tlJfolellON 

UUOO ~U:Cl il>\Ut- Ulf%..k t:S50ai 
Olli Sfl tCT W1.~ .. A1 .. t I 
OIHO SH£C1 ~t:Sf>Alif ~· 
0100 S.flfCT ~i::SPAGE: J 
hlOO NU1 USlll 

] 
REOUf.Sfl'll 

(IM• llNI '." 1111 '• S• 0) 

TS flt tD MAKES llf' PART 
Of .-.OORl ~IO 1:0 HOU 

.... ...... ..... 
llOA.OORE:SSlllT5 
1iO AODffFSS Btl 4 
ll'O AOOHESS BIT 3 
f.1(1 ADUHE.:SS an 2 

CON I Rt)t Sl ORE AllMU S.<i.INLo 

fHEM~1t-&HDl~U'AO IUGfN 
(HAU IHC LOW ·OHOt H All 
IJRES:. tslTS 1o:n OUHIN.C1 PKIHMAl 
At.JORI :;:;.1NG, Ah()ptHI l>ftMS 
A MA~...: FUNCl tON 0Utt1ffi'1 
f 1Elli ~HCJION AIJl•Hh:.&r-.t1 

[u·#lllHOL SIOUl- A1JtlAl:.!.i.:..1~1tJ 

[ 

MASKllll UllHINlitlUll J 
SI. I ECl tON AUDtU ~;.s1N4.o 

fS~11,:ISA.tUi•IH.1tt.µ1•;•.1hll 

flll:.•tRllUltd IN:.lltl ... IU•t\i 
REu:.lt:H fUtW· tr..t1ilNl1tF• 
EHA11<1NOf IHI Nl 11.1 Mtdtu 
ltr..i.l"'"";l1CJNM•!JHt:,'Sltl(llJ 
Sltlt.llONAUl11lL",•;1flbi f1'J1 
811: tltUMIN!.IW'4::l1~·JNHll·•:. 
ll·H &.JI( USl.11 tl•tol N(:ttJ,,h ~ 
L(A.·:1 ~Nl•ti.ANI U.tl:OOt 
AOl..ilu:..S."""-•M•'rtti MASl(U.1 
•VM:.ANOMI ftL11r, 

FSWU I iii ti:tllAI 111 llHU 
DUfiff*.,N~t.M.t"111ihf~fl.t, 

k11t. t&tl OSltltf111U AlHlHI •• 
W..'tvf~C1f1t-t.1 

r 1) IN•J l.lN·1IUI :(>NA.I II STINljJ 

SUXllt'.il~ tUNl.111.llM 

Ula IMIS~:t'lllAl O:Jh11ROI 
01 IMl~MtMORYLiM'.illtOl 
1'1 t'.-..tt IOt.at'lWltlAllllN 

fWllfl t:tJNCUHHlNI MtMOltY 
C'r1;11 t 
tM1~. U1 r.JIUftY C.1JHfftOl 
tct4.ll 1t0TIAllUOA 
IJllM1rt11UlPltlDIP«iON 
rt~a l'l:.UI lSI 

I 1 t1 11.u~..ihllll.NAI II S.11..Ct 

Ill.I IM 1~. '.Ptt:IAJ t.:UNJKOL 
UI IM 1•1 Ml:MfJHY LOttlltOI 
1U tM :'!- lllHilUth CON1tt0L 

... 1:otWtll(.114 ..... rESI 
HI ~~1NSI 1:0.. I Al SE 
tM 1-a MCMOfl'{ CONTRllL 
If 1:\iNIJl1Hll"IAl (£51 
Ht ~Jo'tlNst ts. rr~ui: 

G MR 

1 
T·OOAS OJ 

1~<.0NIE.tiT~ FUN«:llON 

l•u SAMPLE OVE:H.flCM' 
.. 1.. SELECTtNSlRUCfMtkOl:(.'OOfHANO 

SAWU: INU.RRlJP1 
... -.b SAMPLE CONOtftoh~L rt STING 
110UI lRANSf£Ht:0NTll::NIS.Of tftSIHUC.110t1 

IUFFER 10 INS! RUCTION REGISTER 
lS ... 0 DOES ':'Of ,kPflY) 

1 
(T-tu 1" IS ·011 

11CllNlENlS fUNCTIOfi 

alO.. NO CHANGE I 4 I OVi: Rf I OW 
.. ob. sn uVERfLCM 
.1rt.IO.. Rf!iifl OVtkflUW 
1.lh SAMPt.lOVffllLOW 

J 
tl•OIAts .. :!I 

l.iCl .. IENTS FUNC1Mlff 

lu• UNUSUJ 
•h., PAGEJl ... CM'i:HAllON 

(WITH MEMORY t.:vNTHOLt 
....... SAIM'LlCOM01IKlrtA.l rESltNCi 
..... 1 UNUSED 

IHOI Ylll'OI AIS lll 

llll: f-ULlOWING rESl CONDITIONS.AH£ 
~ClftEl.tilY 1HE.Gfl£LD 

c,c:ON1ENTS • TESJCOMOHIU~ 

o..uo OVlRflfM 
l.Ull llOSENSE 
llHD SS3 
UJll SS2 
OIOO SSI 
OIUI JUMP. 
0101 .... Jtilll 1 MRI\. ANO EXEC 
01 Id ALU ALL 00[~ 
0111 AlUSJGfll 
t•illtJ ALUC.A.Rft't 
h101 AIU 1£ ZfRO 
tulO FILE ~SIGh" 
tOll INPUI l-'ll":lt~if'f 
11UO 5Htfl COUNllhOVEflflOW 
1 llli REGISTER 0 Sll.N 
lllU NORMAlllED ... tHfT 
1111 OUUUEtdSltiN 

01 HNfl ION Of SYMBOLS 

fRANStf::tt TO 
AHO 
lhClUSIVECJR 
EXCIUSIVf 1111 
PLUS 
MINUS 
INV'EAS1(1ft f(JNt:S COMPl EMtNll 

r 

1 
RU11~rER Flt 1n ~•HfClllltt 

fNU110 li[t)l•f.Sll 

MA.'\to. till fOft tiiNE.RATtON 
Uf .t uh 4 811 F1t.:1 0 IJUfflNG 
Ht.L f tt.LU ~lLU .. llON 

1 
llOHHJOi:..iT 

UH·l/OAUUilll& 

-I 
:c .,, 
0 
::0 
-< 
0 
-,i 

0 ,, 
f'l1 
::0 
~ 
-t 
0 
z 



~ 
CTI 
\() 

AB 

I 
HEGl~.JUt t-lllDM I Et:HON 

S u /\ 11u1·0H.1111Jl~r 

A.8 CONTENl~. 

1)1 , .... ua11s AllY CttANt. .. t 
JC: lllf A litlLI TS 
'itll((',A -l·dll tlflh 
H-l•M ltU llt':illdk.:Hc111 
!Cl• ·l'.ICM •'.•-.')•LU I\ 
Tt!l M1Cfll111) rn bl 
11'~11• 10 IC1 i1 A(I ltlt 
a 1moo1 IUI Nf.(I 
Ml• "l.1,-lfJ'.l•·tl(.fl<lt~ 
',t.t.\i" AS. ~\II, J'/I tX•.t .. I 
.f-1111 t1Ell1•'.Et1.J.O':. 
hit /& lffll• lflHll!.11: 
:~~ •IJ I tt.&Ul .t 10 lltl !'! 

c11:.r1Gt 11. A""'° t 
flll I•~ INIHttlltO 

I 
Rfli •1Ell•!',£tlt:llONN.c1TS1"lCl1 H1l 

IMH ot f'o IAtl · OI /\ NtJ l.'0 HElll•I :.r 

U)HTfCOL ·STIJtlE OUTPUT-• A A.NOH fll LOS 

I 
IMtl U /\ IAB DI A NO lfU kEQiit:~.1 ] 

A•A 
I ·BJ 8:1 81 
(Wl /\

0

0A1 l~I V 11111 /le l~)HOll •HlJ 

I L 1;0 kltlUESl ] l AHl-IOADDR1ll] 

IM 

l 
SPECIAi t,;Ol,;11101 

s. u 

T 

IM,:l>t<1IHUS ..... flJNt;llOH 

NOACJtoN ..... ... , .. 
0011 
OUll.I 

0101 
0110 
0111 
l()loO 
1tlJI 
1010 
1011 
1100 
1101 
1111) 
1111 

WAIT FOR L1t-rAUH~ llONf 
WAIJ fOR l'Ol.IONl· 
PAGt: HftANt~ll lfJ1) t,IOilN Mt MtllfY CVCI I.I 
RlOlJf.SJ ALU• IN!.1 H1JC1 ION bllt f£fl 
ANO INPU1 IAIC-11 
UNU>.l'D 
SflfCfANORl·:Jt:J IN1EHHUP1 llAG 
$1-1 lti\EHtiUP1 fl,.;_(, 

fNARl '-'JTOMAllf 8001:.TRA.f' NOM. 
lJNUSlD 
RESEI SUPtftVl:-..Olt t'R::Y 
SET !.llf't:hVl~JHtcl Y 
INHU:lll IN~1lli1Jt lh1Nl)f.-t;(.0f.H 
WCS f ltff(;:l IUHS 
A.ECUU-!:i.1 l·tl 1N1U81I JNSI HUCI ~nN DECUOE-H 
HEOUfSI l·U 

Mt: MOH '1 01•£ RA 1 ION 

IMCONTENTS fl1Nt:l10N 

itlAOllAIAmfOJNSlthM llON 
kUfl I ft ANO 1NPUl t Al CO 

H01 RfAUIJAIA.lt;f01Nl1Jll.•\ICH 
u 10 lfllHI I l WCJHO INTO M£M4.J.10' 
a.a11 "4'Hlll BYll: INIOMUM.JJH 

l 
MfMUliY AUiJAl:~ ~.OURt:E 

UNCONOlllONAL ME.Ml)HY SIAKf tS 0 /\ S · :ll 

CONOlttCJNAL t~HO.HI If f-AI .. .l:J I ~1
11~~~1':U:,L~!11t 

MEMOHY 
START ~IAHI If IP.I 

GCJNOllll"'4 fAt Sl IT• UI I\ IS 2J 
1"801111flttlaU 

IMCONlfNlS fUttt:lloN 

00.a OVf:HHIUl JAtUUHV UlOlll '"ilS 
Oh.a ALU• t.·U MOrtY A00Hi'S$. I J\U;tt 
IOu .. ROt.JHAM(:IHJr,li:R -M(MoA.'r 

AOOIU~l/lh"lt 
MUIOH'I' INl'IJI l A.ft:H ..... M1 MURY 
AOOHt :~ 11\ fl.II 

LB 

l 
00 111 t:tl •I l\ll 118 
01 lU&UX 0 1•~1("1t8 
10 INSrHu1 I !dN Hf(1 Al.ill 

itA~l'i1 1 i) •I AIUI K 
lb 81l 1111HA.LtMA·~.: t·11·101 
•I AlClt I~ 

1 
WI;!: fUN• ll•lf~S 

IS Ol/\tr-ta., llt.1·11UIJ 

lBU.JNlt-.IJIS HJNt IMN 

1t it.IHI •1lt.HAl USt:l•tll 
Wl~IMlrHtJ1j,~HiM.1l1t.it 

:.I ACt. 11t"I HA HuN::. Ill 
t'HOVll'I 111: hJllN AlttJIH ~ 
IUEWt:.t.-tA.t.:lJALI 

lJI. 

r Ifill Ailll•Hl,·.11-l1i 
lA IOl)H 11 

[ tlll A 1Ull 01 •0<1' II~ .. UlOAl> l 

00 I Ill.,\. I 1\1111.l!. 

01 t'Hi.,1liAt:ll·i.UNll1t ·LAil.ii A 

10 tu I Allll 1 tllllo • IAh'.llA 
II fin Allrn .• ul IHll•·IAltllA. 

T 
.... 
001 
010 

"'" 101 
110 
Ill 

I 
""-JP..!lhlN 
l&JAl1 l'IUJLHAr.1 t:UUfHER 
lOA.11!.llltl 1.•n.,.,lEH 
ll 1Al1 IJtl'(HAf.111 hi:GISll:.U 
1tx.1t11.11.NI f'h•h1hAMCOt1N11 H 
lhC.hlMiNl "illlfl t:OIJltTtH 
1 llAI. ta '1 ltf.l~·~• u R 
IOAO•»·t:.HANll 11Hi1Slt.H Arm 
atlf'.IU t.11 NI f'Hdf1flAMClM.JNll It 

l 
ARITHMf.Tll: 

UM~OI A ILB U-tJVllf1 Ill/\ llH h.JI 

t 1:0NTENTS ALU OUTl"ul 
A 
AVB 
A Vi 

.Ot1!I I 
OIOO A• (A A iii 
OIOI tA V 81 t IA A lh 
OllO A 8 I 
UJll IA A II I 
ltlllll A •A A ts 
1001 A• B 
1010 CAVlltlA/\BI 
HUl (A I\ 81 I 
1100 At A 
1101 IA V Bl' A 

tA V lit A 
A I 

N\ITt A·AINP\Jl Of AllJ n H.JNPLll Of Al II 

l 
LOGICAi 

HM ... UAILB UdlVlttl··llJ\llH' bll 

f (ltNlENTS ALUlM.Jlf)UT 

A. 
(U)I AVi 
o.no A.ve 

LERO 
OIOU A-,fli 
OIOI i 

A\"8 
0111 A Ai 
ltlOO JI VB 

;i;v-1 
b 

11111 A A 8 
111)0 ONE 

.. v Ir 

1111 A 
NtHE A·AINPt1IOfAIU. H·HllWU[llfAlll 

i M 

l 
[ ] l t.tJNI Hhl ~ .. .VU£ lit Al IJ J 

l 
[ lB JOOR 11 ] 

l M 1SPARl OF 1ti81f LITUtA.L] 
ANO MOO£ Of ALU IS 
Cat.I CROLL£0 av DFUN I 

..... 
:::c 
rrt 
0 
:::0 
-< 
0 
"'Tl 

0 
-0 
rr1 
:::0 
)::a 
-4 
0 
z 



18 

f T c 

J 
lB ~ OOOR UI 

CCONlHHS FUNCllllN 

00 A.LU CAHkY IN-· u 
01 Al.U CAlcHY IN - '90111 U CARRY 
10 ALU CAHRY "'" :.ion~li c.ir.Hliv 
II ALU CAHHY IN · I 

[ 
1 

C IS~ARI Of lb HIT 1.ITEHAL 
IALU CARltY IN Zt HO 

] 

] 
r 

LB•OOOROI 

WR UlNl ENIS FUNCTION 

0 N<lACTION 

Iii 

0 0 

WR 

I WRITE INTO HElilSlfK I ILCS 

1 
[ LB• IOOR 11 l 
r WR IS PART Of Hi·BH LITERAL l 

r 
LB· OOllR 01 

SCCONTENlS fUNCllllN 

NtlAO.:llON 

15 

SHIFl OPt:.ftAND RE.U'5Tt.H 

1 r LB~lOORll ] 

r SC IS PART OF 161111 LIHRAL ] 

LB - 00011 QI 

V CONTtNI' FUNl:llON 

N()A<:llON 

SC 

HIT l~OF FllEA•OSH 

La• 100R II 

V tS PARI Of Ul·BIT lllERAL 

14 

v w 

] 
Vi'CUNll:NI:-.. 'UN<.:TlllN 

NO A.Cllllt~ 
MU81T 1~1-tl:.. 

J 
t•IOR UI! /\ ISC lJ 

WCuNIE,..,l:i tu•ICll•Jf.I 

~ttll TOPI HANO ht1,1~ilt.li lff" I 
!-..t.llt I OVl HANO flHil~.Jt.U IHGHI 

l 
111! l~IOIR 011 /\ 11.iREOi I\ IMR II 11 IAH · llUI 

W G\U'\lli:.NI::. t-1,Nt:llUl.i 

All• HIT I~·• UtdAO 
on 1lANU ltt ·~•Sl I I\ UI' I . J)t RAU 

l 
L m .. 1111 ] l Wl>Mltlul'totitlUllltAI] 

I~ 

x 

_c---------

l<CUl<llNIS 
OU 
01 
10 

11 

11 ll u V II fl ISC - II II IW 01 

fllt-IC11UN 

Ol'l llANll lllUSH It Bii i. SHtf I W 10 811 0 
f ll' A 811 15 SHlf I ID Ill 1111 fl 
A.1 lJ dlT ·~· !ilUHEU ro lWI HA.NIJ HUilSTER 
lllf U 
A /l HO SHlf I EO lO Cll'I. HANO RI G1$l'ER Ull 0 

] 
11 B ii! OH 1111 ,\ ISC · 11 fl IW • II 

XCt1Nll:.NlS f111·1~·11llN 

00 Oi•t1tA.N01UC11'S1l"ltbd O!.i.llf-Hll f08111b 
01 fill ~811 HSHlflf.l· h1l~1HANU .. EGISlf:.R 

Hli I'll 
10 Ul'liiANllht;tjl!lill:Htill l~.ltlMAIN~lHtSAMi:: 

Oil 
01 
IU 
II 

O~.h • (Jtll 1-tAl·dJ R(li.l~li H Ull l'!l 

I 

II h · OU• IH OJI A tSC. OJ 

NIJ A.ClllJN 
ht"SEl 1'.INl"f 
t lfAlilll JUMP SU .. N/\1 
fllst. I t:lNTf ANIJ l UAHl.E JUMP SIGNAi 

lb IUOh II 

., l!:-.l'AAl Uf 161111 I.Ill-HAL 

10 

tJ 2 

SH 

OA • 00 01 01),.. Ill - 00 OR Oh 

SHCONTENTS u.iNClllJN 

000 NU AC I IUN 
A01 0 • A. INl'lJ I Of ALU 
ab. l·•AINt'IJI Of Al.U 

Sf'ECl~I ALU F 1 INCl ION 

1 
ILB • 1111 OH 011 ~ II.A IOI 

SH CON I ENTS fUNCl ION 

0.• fllfAHl114•AlU811 I~ 
lu FILE A 811 15 •Al U 811 I~ 
aOO O• ALU Bil 0 
KOi FILEAlll115•ALU8tl U 
•lO OPEAANUREW~TERbll l~·ALU81TO 
all ~ARE 

l 
ILB - 00011011 II ILA• Ill 

SH CONHNlS FUl'ICTION 

000 MUI r1PLtLAllllNStGN·· LATCH Alllr 15 
WI FILEABllO• L•\ICHABIT 15 
010 FILE A Bii 15 ol AfCH A HI'! lti 
Oii Of'EHANllRHil~lf.RBtlO•IAICHABll I~ 

100 O• LATCH A 1111 lti 
101 O•IAlCHABll lti 
110 ~lA1CHA81l 15 
111 0~1 ATl:ll A Bil 15 

I r LB· IOOHll l 
r SH IS PART Uf 16-811 LITE HAL l 

-t 
:I: 
IT1 
0 
::u 
-< 
0 
'"11 

0 
"'O 
fTI ::u 
)» 
-t 
0 
z 



07 

8 

I 
LB =00 

SPECIFIES DATA SOURCE FOR ALU B INPUT FROM GENEHAl. 
PURPOSE REGISTERS AS FOLLOWS: 

BCONTENTS 

0000 
0001 
0010 
0011 
OtllO 
0101 
0110 
0111 
1000/ 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

REGISTER 

A 
B 
x 
ALL ZEROS REGISTER 
INSTRUCTION REGISTER 
ALL ONES REGISTER 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 

1 . 

FOR MULTIPLICATION AND DIVISION } , 
FOR MULTlPLICATWN AND DIVISION 

l 
SPECIFIES DAT A SOURCE FOR ALU B INPUT F HOM SPECIAL 
REGISTERS AS FOLLOWS: 

BCONTENTS 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 

REGISTER 

OPERAND rtEGISTER 
MEMOHY INPUT LATCH 
1/0 REGISTER 
STATUS 
OPERAND HIGHT BYTE. SIGN EXTENDED 
OPERAND LEFl BYTE. SIGN EXHNDED 
OPERAND HIGHT BYTE 
OPERAND RIGHT BYTE, SHIFTED LEFT 

I 
Lil= 100R 11 

BIS PART OF l6BIT LITERAL 

' DEDICATED FUNCTIONS DURING 621VF EMULATION 
ANO HALT LOOP OPE: RA flON$. GENERAL PURPOSE 
DURING WCSOPERATIONS. 

0 '3 
A 

I 
LAI 01 

SPECIFIES DAlA SOURCE FOH AlU A INPUT FHOM GENERAL· 
PUHl'OSE REGISH RS AS FOLLOWS: 

A CONlENTS 

0000 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
1000 
1001 
1010 
1011 
1100 
1101 
1110 
1111 

RlGISIER 

~ } All ZEROS HEGISTER 
INSTRUCTION HEGISTE:R 
All ONES REGISTER 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
NOT USED 
FOR MULTIPLICATION JI.NO DIVISION } 
FUR MULTIPLICATION ANO DIVlSlON 

l 
(LB= OOOR 011 fl IWR = II 

SPl·CIFIES DI Sl INAllON FOR ALU OUTPUT TO GENERAL
PUUPOSE REGISlEHS AS FOLLOWS: 

A CONTENTS 

OOtlO 
0001 
0010 
0011 
0100 
0101 
011(1 
0111 
1000 
111111 
1010 
1011 
1100 
1101 
1110 
1111 

REGISTER 

A 
e 
x 
All ZEROS REGISTER 
INSl RUr.T ION REGISTER 
ALL ONES REGISTER 
NOT USED 
NOl USED 
NOT USED 
NOl USED 
NOT USED 
NOT USED 
NOl USED 
NOl llSEO 

}· 

FOR MUL TIPl.ICATION ANU DIVISION } , 
FOR MULTIPLICATION ANO DIVISION 

-t 
:c 
l"1 
0 
::0 
-< 
0 
"Tl 

0 ,, 
l"1 
::0 
> 
-t 
0 
z 



THEORY OF OPERATION-

4.9 CONTROL-STORE ADDRESSING 

Unlike conventional computer instructions, which execute 
sequentially until altered by a branch instruction. each 
microinstruction of the V70 series computers must 
specify the address of the next microinstruction. By specify
ing this address, the functions of instruction decoding, 
conditional testing, interrupt handling, and normal microin
struction sequencing are accomplished. 

The computer's basic instruction set is contained in the 
512 64-bit words of the control store. Up to three 512-word 
control stores can be added to extend the computer's 
instruction set. 

The 9·b1t address CEADn- (0-8) selects one of the 512 
:-:cldress~s in the control store (read-oniy or ..vntable). If a 
m1cro1nstruction specifies an address in another control 
store. a page-jump microinstruction is executed (T field 
contains 00. S field contains 10. and G field contains xlxx). 
The particular control store is selected by the 4-l:}it TS field. 
'..Vhen a system reset condition occurs. all bits cf the 
1:ontrol store address are set to one and oage zero (read
;y-:11 control store) is selected. 

The ro1low1ng addressing modes comprise control store 
:c:J,]ress;r~g· 

:-i. P.;ormal 

b. Normal. TS field 

..... Field selection 

d. Conditional testing 

-= Interrupt 

t. Decoding 

4.9.1 Normal Addressing 

The normal addressing mode is used to specify the address 
of the next microinstruction when conditional testing, 
interrupt. and decoding modes of addressing are not 
specified. The FS and TS field contains 0000 and the MT 
field contains 0 causing address bits 0 through 3 to be 
controlled by the MS field. Address bits 4 through 8 are 
controlled by the AF field (figure 4-44). 

8 7 6 5 
J. J. l l 

AF FIELD 

4 

4.9.2 Normal/TS Field Addressing 

The normal.'TS field mode can be used when none of the 
following conditions are specified: 

a. Register-field extraction (AB field contains 01or10). 

b. Interrupt allowed (Sand T fields contain 00. and G field 
contains xlxx). 

c. 110 request rs field contains 00. and IM field contains 
l llx). 

d. Page-iump m1cro1nstruct1on specified (T tielrl cant;:iins 
00. S fie!d 1:ontams 10. and G field contains .dxx). 

The address is formed by the inclusive OR of the TS field 
and bits 1 through 4 of the normal address (figure 4-45). 

4.9.3 Field-Selection Addressing 

In the field-selection mode of addressing. the instruction 
register contents C2in- (0-15) and various processor flags 
are used to produce the fae laast significant bits of the 
control store address CEA On- (0·4). This permits up to 32 
branci1ing operations based on instruction register con
t en ts. The processor flags ccns1st cf· ;•·• :r- ... ~;r . :·.~ 

(CINTF-+- ). shift flag (OSB- ). byte address flag (DBAC- ). 
and control-panel step flag (NSTP- ). 

Field selection addressing is used when the FS field does 
not contain 0000 (when the FS field contains 0000. normal 
addressing or normal/TS field addressing are used). Table 
4-27 lists the signals that produce control store address 
bits 0 through 4 for all values of the FS field. The listed 
signals are applied to the instruction field selector. 
Masking of the five address bits is performed by the MS 
and MT fields causing a zero bit in these fields to produce 
a zero in a corresponding address bit (CEADn- high). 
Address bits O through 3 are masked by the MS field and 
bit 4 by the MT field. 

When an 110 request is issued (S field contains 00 and IM 
field contains 11 lx), the MT iield is part of the I 10 address 
specification. In this case. the MT field is ignored and 
address bit_4 is masked to zero. 

Address bits 4 through 8 are produced by the AF field. The 
TS field is ORed with address bits 1 through 4 as in 
normal ITS field addressing. The formation of the compos
ite field-selection address is shown in figure 4-46. 

3 2 0 
l l l 

MS FIELD 

VTll-1661 Figure 4-44. Normal Addressing 
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VT/1-/MJ 

FS FIELD BITS 

3 2 1 0 

0 0 0 0 
0 0 0 1 
0 0 1 0 
0 0 l l 

o- 0 0 
0 0 1 
0 1 0 
0 1 l 

0 0 0 
0 0 1 
0 1 0 
0 l 1 

0 0 
0 l 
1 0 
1 l 

7 6 5 4 3 2 
I J J l l l 

AF FIELD MS FIELD 

0 TS FIELD 

,/ 

Figure 4-45. Normal/TS Field Addressing 

l 
0 
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Table 4-27. Field·Selection -Addressing C~mtribution 

I 
SIGNAL SOURCE OF CONTROL-STORE ADDR:ss BITS 0-4* 

BIT 4 BIT 3. BIT 2 BIT 1 BfT 0 

0 0 0 0 0 
0 0 0 0 CINTF-4 
0 C2101- 0 DSB- DBAD-
0 0 0 0 NSTP-

C2I04- C2103- C2102- C2I01- C2IOO-
C2105- C2I04- C2I03- C2I02- C2I01-
C2106- C2IOS- C2I04- C2103- C2I02-
C2107- C2106- C2105- C2I04- C2103-

C2108- C2107- C2106- C2I05- C2104-
C2109- C2I08-. C2I07- C2I06- C2I05-
C2Il0- C2I09- C2108- C2107- C2106-
C21 l l- C2110- C2109- C2108- C2107-

C2112- C211 l- C2I10- C2I09- C2I08-
C2113- C2112- C2111- C2110- C2I09-
C2114- C2113- C2112- C2111- C2110-
C2115- C2Il4- C2Il 3- C2112- C211 l-

*THE LISTED SIGNAL SOURCES ARE INPUT TO THE INSTRUCTION FIELD SELECTOR (SECTION 4.3L THE 
SIGNALS (WHEN SELECTED) ARE INVERTED BY THE INSTRUCTION FIELD SELECTOR TO BECOME CFSAn+ 
(0-4) OR CFSBn+ (0-4) 

VTIJ-1664 
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THEORY OF OPERATION 

NOTES: 

VT//-1665 

4.74 

8 7 6 5 4 3 2 0 

AF FIELD 0 0 0 0 

INCLUSIVE OR 

0 0 0 0 TS FIELD (NOTE 1) 0 ~ 
INCLUSIVE CR 

I 
I 

..__o __ ~_o__,j ___ o _______ o~---~---F-S_F_IE_L_o_i_rA_B_L_E_4_-2_7_) ____ ~D~ 

I...___ o ____ I o _____ I o _....__I o---..I ·~I _Ms FIE-LO -~ 
L__ MT FIELD fNOTE 2) 

1. THE TS FIELD IS NOT USED TO PRODUCE ADDRESS BITS 1 THROUGH 4 IF ONE OF THE 
FOLLOWING CONDITIONS IS TRUE: 

A. REGISTER FIELD EXTRACTION (AB FIELD CONTAINS 01 OR 10) 
8. INTERRUPTS ALLOWED (SANDT FIELDS CONTAIN 00,IM FIELD CONTAINS 

11 lx) 
C. 1/0 REQUEST (S FIELD CONTAINS 00, IM FIELD CONTAINS lllx) 
D. PAGE JUMP (T FIELD CONTAINS 00, S FIELD CONTAINS 10, G FIELD 

CONTAINS x lxx) 
E. CONDITIONAL TESTING IS SPECIFIED (T FIELD DOES NOT CONTAIN 00) 

2. WHEN AN 1/0 REQUEST IS ISSUED (S FIELD CONTAINS 00, IM FIELD CONTAINS 11 lx, 
THE MT FIELD IS IGNORED AND ADDRESS BIT 4 IS MASKED TO ZERO 

Figure 4-46. Formation of Fleld·Selectlon Addressing 



4.9.4 Conditional·Test Addressing 

Two addresses must be specified when conditional test 
operations are performed: one to be used if the condition is 
met and one to be used if the condition is not met. 
Conditional-test addressing is specified when the T field 
does not contain 00. The T field contains binary 10 if the 
condition to be met is true (for example, Jump if Sense 
Switch 2 Set), and a binary 11 if the condition to be met is 
false (for' example, Jump if Sense Switch 2 Not Set). The 
condition to be tested is specified by t~e G field (table 
4-28). 

If a condition is met, the address is produced by field 
selection addressing. If a condition is not met. the address 
is produced from the AF and TS fields as shown in figure 
4-47. 

Table 4-28. Test Conditions 

Condition. 

Overflow 

I 10 sense response 

Sense switch 3 
Sense switch 2 
Sense switch 1 

Jump, Jump and Mark, 
and Execution 
instructions 

ALU output all ones 
ALU output sign 
ALU carry 
ALU output is zero 

Stored sign of register 
file A (DSB +) 

Sign of memory input 
latch 

Shift-counter overflow 

Sign of general-purpose 
register 0 

Normallized shift 

Quotient sign 

G Field 

0000 

0001 

0010 
0011 
0100 

0101 

0110 
0111 
1000 
1001 

1010 

1011 

1100 

1101 

1110 

1111 
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4.9.5 Interrupt Addressing 

Control-store address bits O through 3 are produced by the 
interrupt logic (in 1/0 controi) and bits 4 through 8 by the 
AF field, if all of the following conditions are true: 

a. Interrupts are allowed (T and S fields contain 00, and G 
field contains xlxx). 

b. An interrupt is active. 

c. The proper class· of interrupts is enabled by an 
appropriate bit in the TS field (table 4·29). 

Figure 4-48 shows the interrupt addressing format along 
with codes for the three types of interrupt conditions. 

Table 4-29. TS-Field Interrupt Functions 

TS-Fiel:t Bits Interrupts 

3 2 0 

·x x x Enables· I ;Q interrupts 

x x 1 0 Enables 110 interrupts only if 
memory protection option is 
installed 

x x x Enables interrupt from memory 
protection option 

x x x Enables control-panel step inter-
rupt 

Note: x indicates irrelevant bit. 

4.9.6 Decoding Addressing 

Decoding addressing performs preliminary instruction 
decoding to determine the classification of an instruction. 
Detailed decoding is performed later by field-selection 
addressing after instruction buffer contents are transferred 
to the instruction register. The preliminary instruction 
decoding is implemented by the instruction decoder and 
instruction decoding logic. These elements translate the 16· 
bit instruction from the instruction buffer to the 9-bit 
control store address CEADn- (0-8). 
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8 7 6 5 4 3 2 1 0 
l l l l 

AF FIELD 0 0 0 0 _. 

l 
INCLUSIVE 
@ 

'---0-J-_o_.___o_..1.-_o_..,j,_. ___ T_. s_F_i_E-LD----~-o__.l 4 I 

VT/1-IM.6 

AF FIELD 

0 
0 
0 

VTIJ-1667 
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0 
0 
0 

8 

Figure 4-47. Addressing When Condition is Not Met 

7 6 5 

l l l 

AF FIELD 

INTERRUPT LOGIC 

0 0 0 0 
0 0 0 1 
0 1 1 1 

l 
4 3 2 0 

l I · I 
SUPPLIED BY INTERRUPT 
LOGIC IN I/O CONTROL 

INTERRUPT CONDITION 

ABORT INTERRUPT FOR DMA 
START OF INTERRUPT SEQUENCE 
INTERRUPT \VATTING FOR DEVICE TO SEND 
MEMORY ADDRESS 

Figure 4-48. Interrupt Addressing 



The instruction· decoder consists of two RO Ms each 
containing sixteen 16-bit words. An option to the WCS 
option provides selection of read/write memory arrays to 
permit alternate decoding methods. The first ROM decoder 
uses instruction buffer bits 12 through 15 as an address: 
the second ROM decoder uses bits 8 through 11. Output· 
signal formats for the two ROM decoders are shown in 

figure 4··49. 
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Decoding addressing is used when the T and S fields 
cpntain 00 and the G field contains xlxx. If an interrupt is 
present. decoding addressing is inhibited and interrupt 
addressing is used. Decoding addressing is also inhibited if 
the IM field contains l lxO. When the IM field contains 
1 lxO and no interrupts are present, field-selection address· 
ing is used. 

FIRST ROM DECODER DECODED FROM INSTRUCTION BUFFER BITS 12-15 

15 14 . 13 12 1 l 10 9 8 7 
l l 

S32- S3l- S30- T32- 04 00 I(O 

-.CIDIO.!. 
.__ __ CIDOO+ 

I -------CID04-i-
._; _______ CIDT32-

.__ __________ CIDS30-

-------------- CiDS3 i-

'--·-------------- CIDS32-

6 5 4 3 
J I I J I 

CIDA3n+ (0-8) 

EXTERNAL SIGNAL 
ENABLES 4 LEAST SIGNIFICANT BITS OF 
CIDA2n+ WHEN CiDS.32- OR CIDT32- A.RE 
ENABLED 
EXTERNAL SIGNAL 

" v 

ENABLES CIDAn+ (0-8) TO COf'lTRIBUTE TO 
ADDRESS 
ENABLES INSTRUCTION BUFFER BITS 0-3 iO 
CONTRIBUTE TO ADD~ESS BITS 0-3 
ENABLES INSTRUCTION BUFFER BITS 4-7 TO 
CONTRIBUTE TO ADDRESS BITS 0-3 
ENABLES CIDS20+ AND CIDS21 + 

SECOND ROM DECODER DECODED FROM INSTRUCTION BUFFER BITS 8-11 

NOT S21 S20 XX3 xxo 
USED 

VTll·/661 

XX2 xxs 

'-CIDXXS+ 

CIDXX2+ 
CIDXXO+ 
CIDXX3+ 
CIDS20+ 

CIDS21+ 

CI DA2n+ (0-8) 

EXTERNAL SIGNAL THAT SETS ADDRESS BIT 2 
TO ZERO IF CIDOO+ IS ON 
EXTERNAL SIGNAL 
EXTERNAL SIGNAL 
EXTERNAL SIGNAL 
WHEN ENABLED BY CIDS32+, CIDS20+ 
ENABLES INSTRUCTION BUFFER BITS 0-8 TO 
CONTRIBUTE TO ADDRESS BITS 0-3 

I + WHEN ENABLED BY CIDS32+, CIDS21 
ENABLES INSTRUCTION BUFFER BITS 4-7 TO 
CONTRIBUTE TO ADDRESS BITS 0-3 

~ 

Figure 4-49. Output Formats of ROM Decoders-
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Figure 4-50 shows the decoding address components. The 
nine bits from the first ROM decoder are always used in 
the address. The five most-significant bits from the second 
ROM decoder are inclusively ORed into address bits 4 
through 8 when CIDT32- or CIDS32- from the first decoder 
is true \low). The four least-significant bits from the second 
ROM decoder are inclusively ORed into address bits 0 

8 

FROM FIRST ROM DECODER 

FROM SECOND ROM DECODER 

7 

through 3 when either one of the following conditions exist 
in the first decoder: 

a. Cl DT32- is true (low) and Cl 000 + is tu re (high). 

b. CIDS32- is true (low) and ClDOO + is true (high). 

6 5 4 3 2 0 

CIDA3n+ (0-8) 

CIDA2n+ (0-8) 

CIDS32- IS TRUE (LOW) 
OR 

CIDT32- IS TRUE (LOW) } 
AND 

CIDT32- IS TRUE (LO'N) 

FROM INSTRUCTION BUFFER 

CIDOO+ IS TRUE (HIGH) 
OR 

CIDS32- IS TRUE (LOW) } 
AND 

CIDOO+ IS TRUE (HIGH) 

M lln-l- (0-3) 

CIDS30- IS TRUE (LOW) 
OR 

CIDS32- IS TRUE (LOW) ] 
AND 

IF CIDOO+ AND. CIDXXS+ ARE TRUE (HIGH), THIS BIT CIDS20+ IS TRUE (HIGH) 
IS CONTROLLED BY BIT 3 OF INSTRUCTION BUFFER----

\ 
FROM INSTRUCTION BUFFER 

VTl1·1669A 

Figure 4-50. Decoding Address Components 
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M 1 In+ (4-7) 

CIDS31- IS TRUE (LOW) 
OR 

CIDS32- IS TRUE (LOW) } 
AND 

CIDS21 +IS TRUE (HIGH) 



Instruction buffer bits 0 through 3 are inclusively ORed into 
address bits 0 through 3 when either one of the following 
conditions exist: 

a. CIDS30- is true (low) 

b. Cl DS32- is true (low) and Cl DS20+ is true (high). 

Instruction buffer bits 4 through 7 are inclusively ORed into 
address bits 0 through 3 when either one of the following 
conditions occur: 

a. CIDS31- is true (low). 

b. CIDS32- is true (low) and CIDS21 + is true (high). 

One exception to these conditions for instruction buffer bits 
4 through 7 is that address bit 2 is controlled by 
instruction buffer bit 3 when CIDOO + and CIDXX5 + are 
true <high). 

4.10 CONTROL-PANEL CIRCUITS 

The cc1ntrol-panel circuits (figure 4-51 ), located on the 
control-panel board (44P0645), interface with the processor 
through the 110 bus. The interface circuits consist of ~he 
I ;Q control buffer. 110 bus drivers. and 1/0 terminators. 
Commands are decoded from the I /0 bus by the I' 0 
control buffer. The 110 control buffer enables either 
display-register data or pulse-register data onto the 110 
bus. or gates 110 bus data to the display-select register er 
the toggle register. The 16-bit display register provides 
temporary storage for either switch status or 110 bus data 
from the processor. The 4·bit pulse register sends signals to 
the processor that indicate when the DISPL, ENTER, 
START, or BOOT switches have been pressed. The 4-bit 
toggle register stores the states of the three sense switcnes 
and the STEP/RUN switch. In conjunction with the run
rnode control. the pulse and toggle registers· control the 
STEP and RUN indicators. When the computer is halted or 
in the run mode. the blink oscillator causes the RUN 
indicator to blink. The display-select register signals the 
processor when one of the internal machine registers is to 
be altered or displayed from the control panel. 

The interrupt control circuit applies interrupts to the 
processor when the INT switch is pressed. The 4-bit file
address register designates which one of the 16 register 
files are to be altered or displayed from the control panel. 
Signals from control-panel switches are applied to pull-up 
and debounce circuits. Debounce circuits eliminate the 
effects of extra signal transitions caused by switch 
contacts. Data display drivers and light emitting diodes 
receive data-inputs from the display register. 

Detailed descriptions of the control-panel circuits are pro
vided in the following subsections. Page numbers of logic 
diagram 9180406 (System Maintenance Manual) are in 
parentheses in the circuit blocks of figure 4-51. 
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4.10.1 File Address Register 

The file address register stores the 4-bit addresses that 
select one of the 16 register files for control-panel 
alteration or display. The register can be directly set by the 
four REG SELECT switches (NFAl-, NFA2-, NAF4-, and 
NFAa- ), cleared by the CLEAR switch (NFACLR- ), and 
incremented by the INCR switch (NFAINC- ). NFAINC- is 
debounced by a Schmitt trigger circuit as well as the 
debounce circuit. 

The contents of the file address register can be gated onto 
the 110 bus with the input-function transfer NFI + from the 
i/O control buffer. When the instruction register is selected 
for display. NIR + is high and an input.function transfer 
clears the tile address register and EB02-I is low (true). 

4.10.2 Toggle Register 

The toggle register stores the states of the three SENSE 
switches (NSl-, NS2-. and NS3-) and the STEP1RUN 
switch (NSP- ). Eai:h input is exclusively ORed with 3 

complement output of its corresponding register flip-flop. 
The truth table for the toggle register is in table 4-30. The 
register can be cieareo with a system reset (NRST- lcwj. 

The toggle register clock N021- comes from either of two 
sources: 

a. A low NTCK- is generated by the clock generator when 
any of the four switches are pressed (SENSE switches or 
STEP/RUN sv .. 1tch). 

b. A high output-function transfer NFO + from the 110 
control buffer and a high data ready NDRY..,... from the 
l/O bus produce a low NTCKl- clock. 

NFO + permits the program to change the state of the 
three SENSE·switch flip-flops in the toggle register. This is 
accomplished by receiving 110 bus signals NEBOn + (1-3) 
and enabling them with NFO + to simulate the switch 
being pressed (using ope~-collector gates). 

Table 4-30. Toggle Register Truth Table 

Before Clock After Clock 
Switch NSi· NSiF+ NOii+ NSiF+ 

Not pressed H L L L 
(open) 

Not pressed H H H H 
(open) 

Pressed L L H H 
(closed) 

Pressed L H L L 
(closed) 

Note: H == high; L == low; i "'" 1, 2, or 3; and ii • 17. 18, 
or 19. 
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4.10.3 Clock Generator 

The clock generator consists of two one-shot circuits that 
generate clocks (NTCK- and NPCl +) for the toggle and 
pulse registers whenever any of the four switches associ· 
ated with each register are pressed. The one-shot circuits 
are inhibited when NTCKl- goes low. This occurs during 
an output-function transfer so that only one clock (from 
data ready NDRY +} is applied to the toggle register. The 
one-shot circuits provide time for switch bounce to dampen 
prior to clocking the registers. · 

4.10.4 Run-Mode Control 

The run·mode control generates a run signal NRUN- that 
controls the operation of the RUN indicator. When a 
system reset occurs. a low NRSTl- resets the run-mode 
flip-flop producing a high NRUN- that prevents the RUN 
indicator from lighting. 

When the computer is placed in the run mode with the 
STEP/RUN switch. a high NSPF- enables the blink· 
oscillator signal NOSC + to make NRUN- go high and low 
at a low frequency causing the RUN indicator to blink. 

\A/hen the ST.a,RT button is pressed (and ~he computer in 
step mode). a high NSF+ sets the run-mode f!ip-flop. This 
provides a low NRUN- that lights the RUN indicator 
continuous.ly. 

When the computer is halted with a halt instruction. a low 
l\JF!T- resets the run-mode flip-flcp. The high false 01..:tput 
of the flip-flop and a high NSPF- enables NOSC + causing 
the RUN indicator to blink. Th~ run-mode flip-flop is also · 
set when the BOOT switch is pressed (NEB- low) or the 
option start signal OPSTRT- goes low. 

4.10.5 Interrupt Control 

When the INT switch is pressed. a low NINT- initiates a 
control-panel interrupt (figure 4-52). NINT- is debounced 

NINT-

IUCX-1 

NINF+ 

NINl-

VT//./674! 
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by a Schmitt trigger circuit as well as the debounce circuit. 
High NINT + and NINl- cause the interrupt-control flip
flop to set (NINF + high) on the next interrupt clock IUCX-
1. If the control panel haa priority (PRlOX-1 !ow) and the 
flip-flop is set, the interrupt request IURX-1 is generated. 
When the flip-flop is set, NINl- goes low to prevent the 
flip-flop from being set more than once each time the INT 
switch is pressed. When the interrupt clock occurs, the 
control panel· has priority (PRlOX-1 low), IUAX-1 is true 
(low), and the flip-flop is reset. The interrupt-control flip
flop is cleared by system_reset NRSTl- and held in the 
cleared state by a low NSPF- (step mode). 

4.10 .. 6 Blink Oscillator 

The blink oscillator consists of two one-shot circuits 
coupled in a loop to produce a low-frequency squarewave 
NOSC + for blinking the RUN indicate~.. · 

Also included is a Schmitt trigger circuit, used in coniunc
tion with a debounce circuit. to ensure that the system 
reset SRST- 1s iree from oscillations due to bouncing of the 
RESET switch contacts. 

4.10.7 Input Encoder and 1/0 Bus Drivers 

During an input-function transfer. the input encoder 
supplies encoded signals to bits 4 through 8 of the I 'O bus 
to determine the operation selected from the control panel. 
The input function codes are listed in table 4-31. The 
bootstrap function can generate ~my one cf three cedes 
depending on jumpers. A and 8: 

a. If no jumpers are installed, bits 6, 7, and 8 are encoded 
for a Teletype bootstrap. 

b. If only jumper A is installed, the bits are encoded for a 
paper-tape reader bootstrap. 

c. If jumpers A and B are installed, the bits are encoded 
for a disc bootstrap. 

Figure 4-52. Interrupt Control Waveforms 
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Table 4-31. Input Encoder Truth Table 

I - I I I I 
FUNCTION 00 " '° I.(") -q-

0 ~ ~ as 0 
~ a::l 
LU LU LU LU LU 

H H H H L PROGRAM COUNTER SELECTED 

H H H L H REGISTER FILE OR INSTRUCTION REGISTER SELECTED 

H H L x x MEMORY SELECTED 

H L H x x START 

H L L x x MEMORY SELECTED AND ENTER 

L H H x x TELETYPE BOOTSTRAP 

L H L x x MEMORY SELECTED AND DISPL 

L L H x x PAPER-TAPE READER BOOTSTRA.P 

L L L x x DISC BOOTSTRAP 

NOTE: L =LOW, H =HIGH, AND X =IRRELEVANT 
VTl/-167SA 

The I / 0 drivers enable the display-register outputs to be 
transferred to the 1/0 bus. When the 1/0 bus is idle, a high 
IEIDLA + enables the data through the 1/0 drivers onto the 
110 bus (EBOO·I through EB15·1). The 110 drivers are 
inhibited with a low display clear NDCLR- or a low system 
reset NRSTl-. Under conditions other than l/O operations, 
the I 10 drivers are enabled for ari input-data transfer 
(NDl + high). 

4.10.8 110 Control Buffer 

The I 10 control buffer contains two flip-flops (NCBRST
and N FOS + ) and a 4-bit function register. When the 
device address signal NFAO- (octal 77) is decoded (goes 
low). the NCBRST- flip·fiop is set removing the clear signal 
from the function register. When the function ready FRYX-1 
goes true (low), the function register is clocked permitting 

it to sample inputs (see waveforms in figure 4-53). 

The outputs of the function register are used when the 
computer is halted to provide the norm31 display. The 
output signals are:. 

a. Input function NFI + indicates that the processor 
determines the operation to be performed. 

b. Output function NFO + indicates the processor can set 
switches after a power failure restart. 
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c. Input data function NOi + indicates the contents of the 
display register are transferred to.the processor. 

d. Output data function NDO + indicates'the processor is 
sending data to the display register. 

Except for the input function, these functions can also be 
used under program control. 

4.10.9 Display Register 

I /0 data (EBOO·I through EB15·1) are applied to the display 
register inputs. The register outputs (NDFOO- through 

NDF15-) are applied to the register-display indicators. A 
low NENAB- enables the register. The register is clocked 
by.~CL<?CK +. 

When the 1/0 bus is idle (IEIDLA + high) the register clock 
pulses are generated continuously by a flip-flop that is 
toggled by the interrupt clock IUCX +. In addition to being 
applied. to the register display indicators. the register 
outputs are circulated through the 110 data paths to the 
register inputs. 



NFAD-

NCBRST-----------------...1 

NDRY-· 

NFI+ OR _____________ __ 

NFO+ OR 
NDI+ OR 
NDO+ (DEPENDS ON l/O BUS BITS 12 THROUGH 14 AND STATE OF NFOS+) 

A 

(FUNCTION OUTPUT) 
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,_._ _____ EXC, 77----~- -------OUTPUT DAT A--------.. 

NFAD-

NCBRST-

NFOS+ 

NFO+ AND N DO+ 

NDRY-

B 
VTll-16'6 

Figure 4-53.· 110 Control Buffer Waveforms 
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4.10.10 Display-Selection Register 

The display-selection register contains five latch circuits 
whose inputs and outputs are connected to the five 
DISPLAY SELECT switches as fellows: 

a. NMEM- to MEM switch 

b. NST- to STATUS switch 

c. NI R- to I switch 

d. N PR- to P switch 

e. NRF- to REG switch 

Pressing any of these switches, sets the corresponding 
latch (output is low). The previously selected latch is 
unlatched when NSRX- goes low. This occurs whenever an 
even number of latches are selected. The low NSRX
unlatches all latches except the one whose switch is 
pressed. When system reset occurs (NRSTl- low). all 
latches are unlatched. 

SWITCH-

NFIT+ 

NPCl+ 

IC17-9 

IC17-5 

REGISTER+ 

4.10.11 Pulse Register 

The pulse register is set whenever the DISPL, ENTER, 
START, or BOOT switches are pressed. DISPL and ENTER 
are inhibited from being set when the computer is not in 
the step mode. BOOT is inhibited from being set when the 
computer is not in the run mode. A high NOF + indicates 
OISPL switch is pressed, a high NEF + indicates ENTER 
switch is pressed, a high NSF+ indicates START switch is 
pressed, and a high NEB+ indicates BOOT switch is 

pressed. Figure 4-54 shows the timing waveforms for the 
pulse generator. 

4.10.12 Data-Display Drivers and Light-Emitting 

Diodes 

The data-display drivers, which are connected to the 
outputs of the display register. consist of inverters that 
drive the light-emitting diodes. 

The light-emitting diodes are the indicators for the co1"trol 
panel. A low signal applied to the cathode ca1Jses the diode 
to light: a high signal causes it to go out. 

NOTES: 1. THE TERM SWITCH- REPRESENTS SIGNALS NDP-, NEN-, NSTR-, OR NBS-

2. THE TERM REGISTER+ REPRESENTS SIGNALS NDF+, NEF+, NSF+, AND NEB+ 

3. IC17-9 AND IC17-5 ARE IC PIN NUMBERS ON SHEET 16 OF LOGIC DIAGRAM 91 B0406-A 

- VTl/·1677 

Figure 4-54. Pulse Register Waveforms 
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4.10.13 Switches, Debounce, and Pull-Up 
Circuits 

The control-panel switches (except POWER) are mounted 
on a switch assembly (pin 44P0647) which in turn is 
mounted o~ the control panel board. With the power switch 
in the CONSOLE DISABLE position: all switches are dis
abled if jumper terminals C and E are connected together, 
and only STEP/RUN and RESET switches are disabled if 
jumper terminals C and Dare connected together. A switch 
is enabled when jumper terminal C is grounded. 

Oebounce circ:.iits eliminate signal bounce caused by 
switch contacts. 

Pull-up circuits keep the switch-signals at + 5V de when 
switches are open. 

4.10.14 1/0 Bus Terminators 

The 110 bus terminators provide logic levels of O and + 3 
'Jolts tor the I /0 bus signals. They also provide impedance 
matching for the 110 cable. 

4.11 MICROPROGRAMMING EXAMPLES 

Th:s section provides examples of instruction implementa~ 
tion using V 70 microprogramming. 

4.11.1 LOA Instruction 

In this example, direct addressing is used. The description 
is divided into the following sections: 

a. Standard state 1 of the microprogram (881 M). 

b. Standard state 2 of the microprogram (8S2M). 

c. Standard state 3 of the microprogram (SS3M). 

d. First microinstruction of the single-word addressing 
sequence (SWA10). 

e. Second microinstruction of the single-word addressing 

sequence (SWA20). 

f. First LOA microinstruction (LOA 1 ). 

g. Second LOA microinstruction (LDA2). 

SS1M 

Initially the instruction pipeline is assumed to be empty so 
a new instruction must be fetched from main memory. The 
first microinstruction is obtained from control store location 
13E (all addresses are given in hexadecimal). This location 
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has the label SS1 M, which is one of the microprogram ·s 
standard states. 

The microinstruction fie!ds at 13E are: 

TS AF MS MT FS T s G 
0000 01001 0010 0 0000 00 01 0000 

M. AB IM LB LA R F M 
0 00 1000 00 00 000 0000 00 

c WR SC v w x SH B A. 
0 0 0 0 0 00 000 0000 0000 

The function of this microinstruction is 'to initiate an instruc
tion fetch from the memory address specified by the pro
gram counter. Note that the S field equal to 01 specifies 
unconditional initiation of the memory cycle. The iM field 
specifies use of the program counter for an address source 
and the instruction buffer ar.d memory input register as 
destinations for data received from memory. The FS, MT, 
TS and T fields contain all zeros so normal mode addressing 
is specified. The next control store address wiil be 092. 
No other fields or the microinstruction are pertir.ent. 

SS2M 

Location 092 is another microprogram standard state la
beled SS2M. It continues the process of filfir.g the pipeline 
by initiating another instruction fetch using the incremented 
contents of the program counter. 

The microi'nstruction fields at 092 are: 

TS AF MS MT FS T s G 

0000 00010 1101 0 0000 00 0 1 0000 

M AB IM LB LA R F M 
0 00 1000 00 00 100 0000 0 

c WR SC v w x SH B A 
00 0 0 0 0 00 000 0000 0000 

Again the S field is equal to 01 and the IM field is equal 
to 1000 specifying another instruction fetch using the pro
gram counter. In this case, however, the R field equals 
100 specifying that the program counter will be incremented 
before it is used as an address. This microinstruction is 
not immediately executed since the previous microinstruc
tion· initiated memory activity and the memory control re
mains busy until the first instruction from memory is loaded 
into the instruction buffer and the memory input latch (in 
memory control). At this time, execution of the current 
microinstruction is completed and the next microinstruction 
from location 020 becomes active. Normal addressing 
occurs again due to FS, TS, MT and T fields being zero. 
No other fields of the microinstruction are pertinent. 
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SS3M 

Location 020 is another microprogram standard state la
beled SS3M. It causes decoding of the instruction fetched 
from memory while checking for interrupts. It also transfers 
contents of the instruction buffer into the instruction register 
to make room for the next instruction from memory. 

The microinstruction fields at 020 are: 

TS AF MS MT FS T s G 
1 1 1 0 01101 0 1 10 0 0000 00 00 0 10 1 

M AB IM LB LA R F M 
0 00 0 110 00 00 000 0000 o· 

c WR SC v w x SH B A 

00 0 0 0 0 00 000 0000 0000 

This microinstruction manipulates no data paths nor does 
it initiate any memory cycles. Its sole purpose is to check 
for interrupts and. if there are none, cause a branch to 
the required m!crosequence. The T fieid is equal to O and 
the G field bit O is a one causing data transfer from the 
instruction !:iuffer to the instruction register. With the S field 
equal to 00 and the G field bit 2 equal to one. interrupts 
and decoder addressing are enabled. The TS field defines 
the interrupts which are enabled: ail except I; 0 interrupts 
unless the memory protection option is installed. The IM 
field specifies selection of the interrupt flag. If this flag is 
set. interrupts are suppressed. The flag is reset by this 
microinstruction. If an interrupt is active and the interrupt 
flag is not set. the next control store address is ODX where 
X designates the four bits supplied by the interrupt logic. 
This produces a branch to the interrupt microprogram 
sequence. 

Assuming no interrupts are present. the new control store 
address is determined by the decoder logic. The instruction 
fetched from memory is assumed to be 1 OF9 (hexadecimal) 
or 010371 (octal). This is a Varian 70 series LOA instruction 
with direct addressing of location OOF9 (hexadecimal). The 
most significant four bits of the instruction buffer address 
the first decoder control store at location 1. The next four 
bits address the second decoder control store at location 
00. The decoder control store contents are: 

1st decoder 

Control store 
location 1 

2nd decoder 

Control store 
location 0 

s12-1 
88-80- 110000010 

AS-AO== 010000000 

Since 812 equals 1, the 88-80 and AS-AO address compo
nents are logically ORed to produce an address of 182. 

4-86 

SWA10 

Location 182 contains the first microinstruction of the sin
gle-word addressing sequence (SWA 10) for the instruction 
fetched from memory. It forms the effective address by 
masking bits 00 through 10 from the instruction register. 
It also initiates the operand fetch. 

The microinstruction fields at 182 are: 

TS AF MS MT FS T s G 
0000 10010 1 1 1 1 0 0000 00 01 0000 

M AB IM LB LA R F 
0 00 0 10, 1 0 00 c 1 1 101 0 

M c WR SC V w x SH B A 
1 1 1 0 0 00 000 0000 0000 

I ' 
._ _______ 

16-bit mask literal - - - - - - - - ..1 

The LB field equals 1 O so the ALU B input has ·the contents 
of the instruction register masked by the 16 bits of the M. 
C, WR. SC. V, W. X. SH and 88 fields (a zero in the mask 
enables the corresponding iristruction register bit). The 
masK equais F800 so the low order 11 bits of the instruction 
are used. 

The ALU mode is determined by the F field (1 01 0) in con
junction with the LB field (forces logical mode) resulting 
in ari ALU function of the ALU - 8. 

The R field equals 011 so the ALU output is loaded into 
the operand register. 

The S field equals 01 so unconditional memory control is 
specified by the IM field (0101) to fetch an operand into 
the memory input latch using the ALU output for an address 
source. This microinstruction is completed when the mem
ory cycle initiated by the microinstruction at 092 is com
pleted. 

The FS, TS, T, and MT fields all contain zeros so normal 
addressing is used and the AF and MS fields specify the 
next control store address of 12F. 

SWA20 

Location 12F contains the second microinstruction of the 
single-word addressing sequence (SWA20). It decodes bits 



13 through 15 of the instruction register contents to deter
mine the class of the single-word addressing instruction. 

The micrninstruction fields at 12F are: 

TS AF MS MT FS T s G 

0000 11 1 1 0 1100 1 1 1 1 1 00 00 0000 

M AB IM LB LA R' F M 
0 00 0000 00 00 000 0000 0 

c WR SC v w x SH B A 
00 0 0 0 0 00 000 0000 0000 

No data. manipulation or memory control .operations are 
performed by this microinstruction. It serves only to branch 
to the specific microsequence for the class of single-word 
addressing instruction contained in the instruction register. 
Field-selection addressing is used for this decoding (FS 
field is not equal to 0000). The FS field is equal to 1111 
so the selected field is bits 11 through 15 of the instruction 
register .. The composite address formation is illustrated: 

g- 7 6 5 4 3 2 1 0 
AF field contribution: O 0 0 O 0 

or: 0 0 0 0 0 

TS tield contribution: 0 0 0 0 0 0 0 0 0 

Field selected from 
instruction register: 0 0 0 0 0 0 0 0 
(I= 10F9) 

and: 0 0 0 0 0 0 0 0 0 

Mask consisting of MT 0 0 0 0 0 0 
and MS fields 

Final effective address 
produced by inclusive OR: 

0 0 0 0 0 

The address of the next microinstruction is then 1 EO. 

LDA1 

Location 1 EO is the first microinstruction specifically tor 
the LOA instruction (LOA 1 ). 

This microinstruction increments the program counter and 
initiates another instruction fetch from main memory. 

TS AF MS MT FS T s G 
0000 0 1011 0 101 0 0000 00 0 1 0000 

M AB IM LB LA R F M 
0 00 1000 00 00 100 0000 0 

c WR SC v w x SH E A. 
00 0 0 0 0 00 000 0000 0000 

THEORY OF OPERATION 

The RF field equal to 100 specifies that the program counter 
is incremented during this microinstruction. 

The S field equals 01 so unconditional memory control is 
specified-by the IM field (1000) to fetch an instruction into 
the instruction buffer and input latch using the program 
counter for an address source. (Note that the program 
counter is incremented during the microinstruction so the 
new value is used for the memory cycle). 

Normal addressing is used to specify the next microinstruc
tion address (T, TS, FS, MT fields are all zero). The AF 
and MS fields define the address as 085. 

LDA2 

Location 085 is· the second microinstruction specifically 
for the LOA instruction (LDA2). This microinstruction per
forms the following: transfers the contents of the memory 
input latch to the A register (RO), transfers the instruction 
buffer containing the next instruction to the instruction 
register to make room for the instruction whose fetch was 
initiated by the microinstruction 1 EO, decodes the instruc
tion buffer to determine the starting address of the next 
microsequence, and checks for interrupts. 

The microinstruction fields at 085 are: 

TS AF MS MT FS T s G 

1 1 1 1 0 1 101 0 11 0 0 0000 00 00 0 101 

M AB IM LB LA R F M 

0 00 0 11 0 01 00 000 101 0 1 

c WR SC v w x SH B A 
00 1 0 0 0 00 000 0001 0000 

The ALU B input is specified by the LB field (equal to 01) 
to be one of the special registers. The B field (equal to 
0001) defines the memory input register as the source. 

The ALU operation is specified to be in the logical mode 
(MF== 1) with the ALU output equal to the ALU B input 
(FF= 1010). 

The WR bit equals a one so the ALU output data is written 
into the register specified by the A field (A - 0000) which 
is the A register. This is the execution phase of the LOA 
instruction. 

The S and T fields are both equal to 00 and the G field 
bit O is a one so the instruction buffer contents are trans
ferred to the instruction register. The G field bit 2·is a one 
so the instruction decoder is enabled and interrupts are 
checked. 

The IM field equal to 011 O with the SF field equal to 00 
selects and resets the interrupt flag. If the flag is set, the 
decoded address and interrupts are suppressed and the 
next instruction is fetched from location ODO. All interrupt 
classes are enabled as the TS field contains all ones. If 
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THEORY OF OPERATION 

an interrupt is active and the interrupt flag is off, only the 
decoded address is suppressed and the next microinstruc
tion is fetched from the address specified by the A field 
and the interrupt logic. This address is OOX where X is 
the address supplied by the interrupt logic (X = 0). 

If no active enabled interrupts exist, the next microinstruc
tion is fetched from the address specified by the decoder 
logic. If the instruction buffer contains another single-word 
addressing instruction, the next address will be 182 
(SWA10) and the sequence will be repeated. 

Figures 4-55 and· 4-56 show a flowchart and the flow dia
gram of the microinstructio11 sequence described. Note that 
the pipeline effect of buffering instructions permits efficient 
use of the memory. (A 330-nanosecond · semiconductor 
memory was assumed). 

4.11.2 STA Instruction 

This example illustrates the use of the equal-address flag 
MPLE + (see address comparator in section 4.5.4) during 
execution of the STA instruction with direct addressing into 
location n -i- 1 (where n .is location of ST A). The operation 
is divided into the four sequences as shown in figure 4-57. 

SWA40 

Microinstruction SWA40 (in location 181) initiates a memory 
request to store contents of the A register in memory 
location n + 1 . 

STA2 

During the memory store operation, microinstruction ST A2, 
(in location 11 A) tests for equal addresses from the program 
counter and memory address lines. At the completion of 
STA2, MPLE + is set indicating the addresses are equal. 

STAX 

Microinstruction ST AX (in location 1 DA) specifies a second 
memory request operation to maintain the instruction pipe
line. The central control continues executing STAX until 
the memory store operation initiated by SWA40 is com
pleted. At the completion of the memory store operation, 
contents of the A register are stored in both the instruction 
buffer and memory location n + 1 (due to MPLE + ). 

SS3M 

The central control now initiates the instruction fetch 
operation and enters standard state 3 (SS3M) to decode 
the next instruction (the one just loaded into the instruction 
buffer). 
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Figure 4-55. Flowchart for LOA Instruction 
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NOTE: 
Timing diagram shows the start-up and execution of a sequence of single-word addressing instructions (330 nanosecond 
memc:iry cycle time 1s assumed). 

YTll-20/U 
Figure 4-56. Flow Diagram of LOA Instruction 
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Figure 4-57. STA Instruction Timing Diagram 
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SECTION 5 

MAINTENANCE 

Maintenance personnel should be familiar with the 
contents of this manual before attempting processor 
troubleshooting. The MAINTAIN Ill test program system. 
(MAINTAIN Ill Manual) contains an instructions test 
program used to isolate a malfunction to a particular group 
of instructions. Further diagnosis can then be made by 
referring to this manual. 

5.1 TEST EQUIPMENT 

The following test equipment and tools are recommended 
for processor maintenance: 

a. Oscilloscope. Tektronix type 547 with dual-trace plug-in 
unit. or equivalent. 

b. Multimeter. Triplett type 630 or equivalent. 

c. Soldering ircn. 15·watt pencil ty;::e. 

5.2 CIRCUIT BOARDS 

The processor and option boards are four-layer PC boards. 
The two outer layers provide signal interconnections for the 
circuit components. The two inn~r. layers provide low· 
impedance ground and power-voltage.distribution. and 90· 
ohm microstrip transmission lines for all signals. The ICs 
contained on the boards consist of LSI read only memories: 
MSI multiplexors, decoders, and registers: and SSI gates 
and flip-flops. The control-panel circuit board contains only 

two outer layers for signal interconnections of the circuit 
components. 

If it has been determined that circuit-board repair is re
quired. it is recommended that the Sperry Univac 
cu·stomer service department be contacted so that a new 
circuit board can be installed in the user's system and the 
faulty one returned to the factory for repairs. However, if 
the user decides to perform his own repairs, extreme cau
tion should be used so that the circuit board is not perma
nently damaged. Approved repair procedures should be 
followed such as the ones described in document IPC-R-
700A prepared by the Institute of Printed Circuits. 

5.3 CIRCUIT-COMPONENT IDENTIFICATION 

For IC components, the processor and option boards have 
location coordinates that are used in the logic di3gr1ms "lS 

reference designations. For example. a flip-flop designated 
CS m the processor logic diagram iS in the :c pacx<Jge at 
!oc3t1on row·C column-8 on the processor board. For 
discrete components. the reference designations used in 
the logic diagrams appear on the circuit board adjacent to 
each component. 

For the control-panel board all reference designations used 
in the logic diagrams appear on the circuit board ad1acent 
to each component. 

Parts lists in the System Maintenance Manual provide a 
cross reference between Sperry Univac and the manu
facturers part numbers. 
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SECTION 6 

MNEMONICS 

Source Identification This section presents an alphabetized list of processor 
signal mnemonics with definitions (table 6-1), and de
scribes certain conventions used in developing the 
mnemonics. 

The first letter cf a signal mnemonic indicates the 
functional section in which it originates: 

First Letter Source 

Polarity D Data loop 
c Central control 

Plus or minus signs are included at the end of each 
processor mnemonic. The plus sign indicates the signal is 
at a high logical level when its function is being performed. 
The minus sign indicates the signal is at a low logical level 
when its function is being performed. A signal that is the · 
logical inversion of another uses the same mnemonic with 
::rn opposite sign; these sign31s Jre com:;lements of each 
ether. 

M 
I 
N 
w 
L 
T 
A 
B 

Memory central 
110 control 
Control panel 
Power supply 
Common ·logic 
TTY 
PMA 
Memory protection 

i 0 ous signal mnemonics end ·1vith - I. 

Mnemonic 

CABRT
C?.CIDA + 

CACI DB+ 

CACIDE+ 
CADEQ1 
CBABE+ 

CBABn + 
CBAFn + 
CBAKE
CBFSn + 
CBGn+ 
CBIEN
CBIMn + 
CBln+ 
CBMR+ 
CBMSn + 
CBMT+ 
CBSn + 
CBTn+ 
CBTSn + 
CCPRQ+ 

COREN+ 
CEADn
CEAFS+ 

CEAIA+ 
CEATS+ 
CEAl-

R Real-time clock 
F Power failure/restart 
y Memory 

Table 6-1. Mnemonics 
Description 

Implements the disabling of a memory request 
Tr:insfers cor.tents cf instruction decoder ont::i 
control-store address bus. 
Transfers contents of instruction decoder onto 
control-store address bus. 

Enables instruction decoding operations. 
System reset or control-panel interrupt (STEP). 

Transfers contents of register-field. selector onto
control-store output bus (bits 0-7). 
Two bits, AB field 
Five bits, AF field 
Transfers bits from control-store output bus to A field 
Four bits, FS field 
Four bits, G field 
Disables control-store output bits 0-7 
Three bits, IM field 
64 bits, control-store outputs 
One bit, MR field 
Five bits, MS field 
MT-field bit 
Two bits, S field 
Two bits, T field 
Four bits, TS field 
Detects control-panel interrupt forcing control-store 
address to low state 

Partial enable for instruction decoder 
Nine bits, control-store address 
Transfers contents of instruction field selector to 
control-store address 
Enables interrupt request 
Selects TS field for control-store address 
Allows instruction field selection when T is not zero 
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Mnemonics 

CECKM-
CESK+ 
CFSAn + 
CFSBn + 
CIDA2n + 
CIDA3n + 
CIDIO+ 

CIDJMK + 
C!OR+ 
CIDS2n + 
CIDS3n + 
CIDT32-
CIDXXn + 
CINTF + 
CINTS-
COVRM + 
CRQIO 
CRQM+ 
CS,AMCC 
CSAMOV 
CSEQn + 
CTEQn + 
C2!n-
DA.Ln + 
DASBN + 

DAZR-

OBAD+ 
DBCn-
DBSn + 
DBZB-

DCIN-
DCKn+ 
DCNDC+ 

DCNOZ + 

DCRYO+ 
DCRYl + 
DCTZ+ 
DCOn+ 
DDQS-
DEQ+ 

DFAAn + 
DFAn-
DFBAn + 
DFBn-

DFLCn + 

DFTT+ 

DFUNO + 
DFUNl + 
DFUN2 + 
DFUN3+ 

6·2 

Table 6-1. Mnemonics (continued) 

Description 

Clock control signal 
Supervisor control signal 
Five bits, instruction-field selector A output 
Five bits. instruction-field selector 8 output 
Nine bits, instruction decoder A2 output 
Nine bits. instruction decoder A3 output 
Output signal from instruction decoder, high for 110 
operation 
'Processor decoded jump and mark 
Special decoding of register-to-register instructions 
Two bits. instruction decoder output 
Three bits, instruction decoder output 
Instruction decoder output 
Four bits 0, 2, 3. 5. instruction decoder output 
Processor interrupt flip-flop 
When low. disables the instruction decoding logic 
lmpiements override of memory request 
Processor 110 request 
Requests memory service (in conjunction with CABRT-) 
EnJbles conditional code control 
Enables overflow control 
Three bits. decoded S field 
Four bits. decoded T field 
16 bits. instruction register output 
15 bits. ALU outputs 
When high. the last entry to the register file A 
address 0000 was negative 
When low, the last entry to the register file A address 
0000 was zero 
Byte address 
16 bits. latch B feedback path 
Four bits. gated address for register file B 
When low .. the last entry to the register file B address 
0001 was zero 
Decoded carry-in to bit O of ALU 
Four bits, output of data loop key register 
At the last condition sampled, the carry-out of the ALU 
was true 
At the last condition sampled. the output of the ALU 
was zero 
Carry control LSB, bit 13 of mask field 
Carry control MSB, bit 14 of mask field 
Shift count equals zero 
Carry-in signals from carry generator to ALU 
Quotient bit input to DFBAO + 
At the last condition sampled. the A and B inputs to 
the ALU were equal 
Four bits. address for register file A 
16 bits, output of register file A 
Four bits, address for register file 8 
16 bits, output of register file 8 

Latch strobe, enables latch feedback path, disables all 
gating paths 
When high, the condition ·is met for ii jump, -jump and 
mark. or execution test 
ALU function control LSB 
ALU function control bit 1 
ALU function control bit 2 
ALU function control MSB 



Mnemonic 

DGLAO + 
DGLAl + 
DGLBO+ 
DGLBl + 
DGMD+ 
DGPR+ 
DGn+ 
DGRCO+ 
DGRCl+ 
DGRC2 + 
DIMEN + 
DKABB 

DKOR
DKPR
DKSCR
DLAGL + 
DLAGR + 
DLAGS+ 
DLBGI+ 
DLBGM + 
DL6G3 ~ 
OLBl\tlX + 
DLBn + 
DLCn + 
OLTZ+ 

DMFC+ 
·oMODE+ 
DMXn
DORn+ 
DOSn + 
DOVF+ 
DOVSMP+ 

DPRn + 
DRCS+ 
ORCl+ 
DRC2-
DRC3-
DRC4+ 
DRC6-
DRC7-
DR47+ 
DSCON + 
DSCn + 
OSGN + 

DSGn+ 
DSHFTn + 

DSLOO + 
DSMl
DSPn + 
DSROV + 

DSR15 + 

Table 6-1. Mnemonics (continued) 

Description 

Latch A control LSB 
Latch A control MSB 
Latch B control LSB 
Latch 8 control MSB 
ALU mode control bit bit 15 of mask 
Gates the P register through latch A 
Decoding signals of lower two bits of SH field 
Register control LSB (R field) 
Register control middle bit (R field) 
Register control MSB (R field) 
Enables multiplication sign bit to bit 15 of latch A 
Clock to control-store buffer bits 8 through 31 and 0 
through 3 
Operand register clock 
Program counter clock 
Shift counter clock 
Gates file A data shifted left through latch A 
Gates fiJe A data shifted right through latch A 
Gates file A da~a straight through latch A 
G,~tes I register th,.ough latch B 
Gates mask field through latch 8 
Gates file B data straight through latch B 
Gates B muitiplexor through latch 8 
16 bits. latch 8 outputs 
16 bits. latch A feedback path 
The current contents of the I register bits 3-8 and 
bit 0 are zero 
Data loop full clock distribution 
Decoded mode control to ALU 
16 bits, output of 8 multiplexor 
16 bits. output of operand register 
2 bits, decoded control signals to operand register 
When high, the overfow flag is set 
There is overflow, if the sample condition is on (set 
DOVF +) 
16 bits, output of program counter 
Increments shift counter 
Loads program counter 
Loads shift counter 
Loads operand register 
Increments program counter 
Loads data-loop key register 
Loads operand register and increments program counter 
DRC4 or DRC7 
Enables shift or operand register · (bit 11 of mask field) 
Five bits, shift counter outputs 
At the last condition sampled, the output of the ALU was 
negative 

Carry-generating signals from ALU to carry generator 
Three bits, controls latch A bits 15 and O for shift 
operations 
Multiplexed shift left input to operand register 
Transfers multiplication sign bit to bit 15 of latch A 
Carry propagating signals from ALU to carry generator 
Enables set or reset of overflow flag according to 
contents of control-store buffer 
Multiplexed shift right input to operand register bit 
15 

MNEMONICS 
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Mnemonics 

OTCNO + 

OTKL-
ov.+ 
ow+ 
OWCF+ 

DWCN-
DXn+ 
DXZR-

OZTS-
D3RC7-
IAKC1 
IMAn+ 
IRAn+ 
IROn + 
IBAO 
1CA+ 
ICB+ 
ICC+ 
ICD+ 
IC008 + 
ICD 1 -t-
ICD28+ 
IC038 + 
IC04A+ 
ICRY+ 
IOCIR+ 
ION+ 
IDNC-
IORY+ 
IEFn + 

IEIOLE-
IEJMR+ 
IESMP + 
IEWAIT+ 
IEXW+ 
IFC+ 
IFRY+ 
IHC+ 

IHSD+ 
lllDLE-
111T-
llNHC-
llNHF+ 
llNHN+ 
llNTF+ 
IJMRK + 
!LOAD-
IMAn+ 
IMXAD+ 
INSO+ 
IOOC+ 
IOWB 
IRAn+ 

6·4 
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Table 6-1. Mnemonics (continued) 

Description 

When high, the current test being gated through the test 
multiplexor is true 
When low, enables sample test flags 
V field bit 
W field bit 
Enables data to be written into register files (bit 12 
of mask field and WR field bit) 
When low, enables data to be written into register files 
Two bits, control operand register (X field bits) 
When low, the last entry to the X register (file 
address 0010) was zero 
When low the ALU output is zero 
ORC3 or ORC7, either loads operand register 
l/O acknowledgment of processor request (CAQIO +) 

Eight bits, 110 multiplexor outputs 
Eight bits. outputs of address counter (in 110 control) 
16 bits. outputs of l/O control-store 
Byte address 
Interrupt clock generator. flip-flop A 
Interrupt clock generator, flip-flop 8 
Interrupt deck generator, flip-flop C 
Interrupt clock generator. flip-flop 0 
Control signal ior 110 multipiexor (in L 0 data loop) 
Control signal fo.- 1, 0 multiplexor (in 110 data loop) 
Control signal tor 110 register (in I /0 data loop) 
Control signal for 110 register (in liO data loop) 
Enables 110 drivers (in 1/0 data loop} 
Reserved for future use 
When high, the processor is able to service interrupt 
110 done flag sent to processor 
1/0 done signal sent to processor 
ORYX-I. IUJX-1 and DRYF-1 timing signal 
Three bits. least signification bits of 1/0 
control-store word (buffer output) 
Idle enable flag 
Enable IUJX-1 
Sample period of normal interrupt clock 

. Wai·t enable fiag 
Exit external wait 
Full clock, 165 nanosecond period 
FRYX·l, FRYF·I, and DRYF-1 timing sigr.al 
Half clock, 165 nanosecond period, 180 degree phase 
shifted from IFC 
High-speed OMA flip-flop 
Inhibit idle 
Inhibit timing 
Clock inhibitor 
Interrupt clock inhibitor, fast rate 
Interrupt clock inhibitor, normal rate 
1/0 interrupt flag 
Decoded interrupt for a jump and mc;:-k instruction 
Loads address into address counter 
Eight bits, 110 multiplexor outputs 
I 10 control multiplexor selector 
OMA flip-flop 
Reserved for future use 
Word/byte 
Eight bits, outputs of address counter (in I 10 
control) 



Mnemonics 

IROn + 
IRQC+ 
IRQM+ 
IRST
ISMF+ 
ISMI 
ISRD+ 
ITRPF+ 
ITRPN + 
IUAF-!
IUAX ..... 
IURX+ 
IWLMC
IWRMC
IXRSA3 + 
IXRSA4+ 
KKC2 + 
MABE+ 
MAKIO+ 
iv1AKO+ 

-M/l.Mn + 
MASLn + 

MCDFC
MCDHC
MCPA+ 
f·:1CPS + 
MCRA+ 

MCRB+ 

MCRP+ 

MDSE+ 
MDMn+ 
MDNC
MFC
MHC
MILn + 
MIMCn + 

MIMNZ
MIOLn + 
MIOW+ 
MIRA-

MIRB+ 

MIRP+ 
MMIL
MMIOL
MMll
MPLE+ 
MQC
MRQ
MRQSC+ 
MRSl + 
MRS2+ 

Table 6-1. Mnemonics (continued) 

Description 

16 ~its. output_~ of_ i, 0 control store 
Interrupt request from I/ 0 control to processor 
I 1.0 requested by the memory 
I /0 reset 
Reserved for future use 
Program interrupt pending 
Sense flip-flop 
F.ast trap request 
Normal trap request 
Interrupt acknowledgment fast 
Interrupt acknowledgment normal 
Program interrupt 
110 write. left byte 
Ii 0 write, right byte 
Bit 3 of external -request sequence address 
Bit 4 of external-request sequence address 
165 nanosecond cl~ck driver 
Transfers address to memory address bus 
Memory control acknowledges l/O 
When high, the PMA request 1s accepted 
16 bits. memory address ml..ll~i.:.lexor outout 
Two bits. selection signals for memory address 
multiplexor 
165 l"'anosec:md full clo-::,_ g3tecl 
165 nanosecond half clocK, gated 
Phase A. of clock generator 
Pr.ase 8 cf clock generator 
When high. the processor request is accepted on 
positive edge of full :lock 
When high, the processor request is accepted on 
negative edge of full clock 
When high. the priority logic enables the processor's 
memory request 
When high, enables memory data bus drivers 
16 bits, memory data multiplexor output 
Memory done 
165 nanosecond full clock 
165 nanosecond half clock 
16 bits, output of memory input latch 
Two bits, stores bits O and 1 of IM field to specifies 
read/write operation 
Goes low when IM field bits 2 and 3 are not both zero 
16 bits, output of memory 110 latch 
When high, a memory write operation for I /0 data 
When low. an I 10 memory request is accepted on the 
positive edge of the full clock 
When high, an 110 memory request is accepted on negative 
edge of full clock 
When high, an 110 memory request is enabled 
Loads memory data into memory input latch 
Loads memory data into memory 110 latch 
Loads memory data into instruction buffer 
Address comparator output 
Oscillator clock 
Memory request from control sequencer 
Memory' request sampling clock · 
Memory sequencing flip-flop 1 
Memory sequencing flip-flop 2 
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Mnemonics 

MRS-3 + 
MWLY+ 
MWRY+ 
MYAn+ 
Mlln+ 
SERX+ 
SMRQ+ 
XCSEN + 

Table 6-1. Mnemonics (continued) 

Description 

Memory sequencing flip-flop 3 
Left-byte control from memory writing drivers 
Right-byte control from memory writing drivers 
15 bits, memory address bits 
16 bits, instruction register outputs 
Sense response 
Reserved for future use 
W.hen high, enables the control-store (read only) 
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DIMENSIONS ARE DR .W.Q,·. 7.1t;.12 ~e~v+UNIVAC 

. 
fr::. HAROWAR.E &UPPLIED ~ITH f/N . no 

IN INCHES AND 
AFTER FINISHING CHK. B. B, 7.2612 

NEXI' ASS'tyi0101332 TOLERANCES 
puss OTHERWISI DSGN W.Q.. 1.25:12 mu 

). DA~ No. IH l.C.'S INDICATE FIND HO. IN MRU Ll\T, MATERIAL ll'ECIF1£111 EHGR A.WHITCOMB B.2.72 PC ASSEMBLY . . 
J(" d:.l 

A 2. 111\lALL HARDWARE IN Att0RD1\NCE. WITH .(soe) I- ~ JO( :t:.OJ APPD A. WHITCOMB 8.2.72. .. . J 
. "' JOOC:t:.010 . APPD OPTION BD DM357 . 

& IDENTIFY PER 
ANGLES:t:O.S• 

@D .. THIS DOCUMENT MAY CONTAIN I-- BREAK ALL SHARP EDGES PROPlllETJ\RY IHFORl.IATION COOE IDEtlT HO. 

'2r~w4400619 
REY 

.~·-~ 
JllOR APPROX AHO SUCll IHFORMAllOH MAY 

NOTE1 UNLESS OTH~RWISE SPECIFIED 
HOT OE DISCLOSED TO OTHERS 21101 DH FOR),llY PURroSE on USED 
TO PROOUCE lllf. AUTICLE 

DO NOT SCALE DRAYnNG on sunJf.CT, \'VllllOUT WRIT-
SCALE - Js11EET I OF 8 : lf.ti rrnwSSION 

I 



4 

D 

l-11-I E ~ H•-1· i-11-I 
~ 

£:.a-] F·f-n-1 l-11-I l-n-1 
c!!, ........ 

>.~!04-I H [±] f-11-I Hoe-I 

c 

... 

B . 

A 

.. 

3. 

.. 
. -~ 

~u 
" . A 

p 

. . : il}1 . 

l-11-l.R 

W44Q0619-00. i ASSy · · 
. ~·· . . . . . . . 

. . -"' ~ . . 

.tQ . " .• ~· · 12 

. ''ii? 

. ' 

c::::> 
UI . 

'ii? . 

S· 



0 

c 

B 

A 

.----~(, _______ __.~----~3~-----~( ________ 2 ______ ,__ _____ 1~( 

i. 
I 

I 
l 

. ... 

I 2 3 ~ 

f-.eo-l(t t-io•- IG[) E!EJ~ .~-.. ·~~I 

)-H-1 :tJ-n-1 
.(li 

f-4s- I c f-•-1 
~ 

)- za-1 o Ei:J 

)-11-I E EE] 
~ 

f-45-f F )-J3- f 
~ ndf.11 

l-io.e-f H Ei:J 

, f-11-lx.J::!B 
: Ciif>~· 
: E!E1 v 1-••-I 
I 
I 

: f -H-1 z I -ss-1 
I 

2 

.5 

. .. 
··~. 
EI:J,._U. 

. ·''· p 

J-21-I. R. 

l-•J•-1· s 

f-31.:. f T 

. liV4400619 -QI; r . 
W4400619 -·04. .. . . 

. ::. ·cr.r. 

12 ·-04 
I . ,, .......... 

ru). 
';-> 

2 i'lf :. 

-~ 

PLC'S 

S· ·1 

21101 
SCALE SHEET 3 OF 8 

( 

( 

•. 

I 



··~..-r.·--.•- ... -~-r ... - .... .._.. ·- ..... ~~ . ... .. . ~ ..... 

I 
I L. .. 
... 

4 

E!E]tf-u-1 
~ 

I -21- I u f -49 - I 
~ 

f-4t-I v ~ 
'iii? 

f-4t-lw f-4•-I 

f-21-lx1..,)-:s4-I 
'ii?~a. 
~y f-4•-1. 

> -ss- f z I -55- f 

2 

)-4•- I 

~ 
'iii' 

f-4•-I 

I-••- I 

J-5e- I 

J-n-1 

f-54-f 

J-54-1 

EE:] , _..,_, 

. .... ., 
3 

f-41-I f-2s-I 
itiii 

)-:ss-1. ·J-:s .. -1. 

. ~ 

2 

: ... 119 21101 c 
·SLEfVt LE ADS 
. I> THAU q ONL.'1' SCALE -

1 

REY 

W4400~-4-0F--~-~-

I 

F 
···: r 



D 

1.~ .. ... 

c 

·-

·' I 
i 

A 

4 t ___ 3 ____ (_ 

2 3 

~ ~ ·-·IOI- JEO E2!»-J ~ I- .u-1 
11111 . 

f-2$ - I a'1118:El f- t03- I EB 
(); ~ 

~Cf-D-1 f-39-f 8E) 
CH 

C=> . 

l-21-I DEE] ~ f-2~-1 

f- 91 -I E EE) ~ 
~ 

)-4$-1 F h»-1 f-ts-1 
'" ualf0 11 c::::> 

f-I04-I H ):- i - I f-$•-1 

.1 

A. 
·~·· 

EEJ6" 
-15-: 8 
EB c f-11-I 

--·~i_-~:__~---·'--·---... L.t ~-·-·- -------·_J(_ 
9 IO II 12: 13 14 

IJ9·~-(Ill- -
A'H;_ : 

CJ r.~· 
Cl~ 

CJ• B 
c:::> 

c 

•I 
I, 

I; 

I: 

: '. 1
1 1:_ 

I~ 
. ' 

I ! 



4 3 + 2 

-~ -1 2 3 11 5 6 8 9 II 12 13 M 
Uli:O 
1•1: u : F:.~1- I G-\ [-,;;, .. ];:Q r- ~L JiQ L-~ J t·-~·.EJ ,, I ;uo ::' 
5~g 

' ·---·- ~ --
Cit i' D c-.:> I . 'f u> r:=2·!;·] tr·4·7·-1 El~iiJ L&._J [:-.00-_1 • • c I 

!lri~ l 
I :: :e; (Ji ur 

i c:::> 
I E~Qc [-39-f EB C!>!:J [y-] 

' O• 
IO c:::i 

ii 86-) 0 ~ [:-.t~J r:-z;:i [-Kii- 1 It 
~ -~ :1 

:1 @ ~E ~ f-!~ - I f ~~--] [-2-J Eo""iJ n ~ c:=> 15 PLC.'~ ur 

[-4~- t f E"?l ~ l:.?~=J ~-
"' c::::> 

88 [IOI-I ~ DD "ft 
~- II 

J ~ EB ~ GB c 
n• u 

C::;) H c M 
( r---]~--- J~ f-IQO-~] Jr 

-=~~=-- __ -•e:__ -;- . ! 
~ii> .. 

:1 
f-IO~-ll f- 1:>~-1 -l:'!J.- E:!8 87::-] 04 

* ~- :~:"==-] [~=~~] CJ . ( 
-~=~-=--'-"- --~-~,~- f- ~-I 

CIO . [ ~ M [-1:>::J 

~~[~ 
·r·A 

lllQI 

EEl~--IOI- -c::J-

-c:J--..• 
Q io 

c:::> 
UJ 

R [=26-J 
2·PLC'S 

B s 
~ 

c:::> Pl)s A <H 

~-· 
u GB· 

CZ:.o? 

J v 

w 

x 
•Q. 

y 

z 
A A 

W4400619 - 06 · ASSY 
- f 

---) 
coot: IOUH NO. SIZE 

.-) 21101 c W440~j':, bcw 
SCALE - 8 



D 

c 

B 

A 

I 1; 

D ... 

L 
lJI 

L 
I CTI 
I 

D 
llOtl 

l F4o-~ ~ G~: -J::O } ::x~--] =o E~:J 

Fzs·=-1 ~i:r: 41 -] Fm] El~ 
[p 

f-4s- Jc EB 
"" c=> 

~ 0 EI:] 

E!EJE ~ 
~ 

E~:=J F 5!:J 
~ n,M0 u 

}-104-l HEB 
11o~'rt• 

~JED 

s 

T 

u 

w 

y 

z 

2 

ur 
C:::> 

E~-:] ~. 

E34::_] GEl 
[!la~] Fu-I 

EiE] GEl 

~ [-Kll-1 

~ ~ 

3 ____ _:_ ___ 4 ______ !» 

3 

6 7 

A 

B 

c 

D 

F 

J 

K 

[-•1 =] l 
C:-..:> 

(JO 

M. 

. r)· 
2:J1;. ,., 

p 

i(}o· 

f-26 =:J R 

s 
POSA 

T 
POS I 

u 
~ 

y 

w 

•Q" 
x 

y 

z 

___ 6 __________ _!..__ ·-- - . ~ -----~-.:- - ---·IQ 

W4400619 - ·07 ASSY 

2 

w 

x 

y 

z 

II - ~- --_,__!? 

13 M 

"" 1.;; 

6·~ 
B Q 

I 
c 

08~ 

L~] L ~--3 

[}!_j
0
M [j6 

<ffi> t.lt 
f iLJ N [-22 

c::::> uo 

p 

a 

R 

s 

CODE IDEHT NO. SIZE 

21101 c 
----- ____________ ...._ __________ ___,,__ __________ - ------- SCALE -

( 
~ 

[ 

108 

117 PL<.'~ 

( 

":' . ..,. 

.--0 

( 

J 

REV 

W4400619 DH 

SllEET 7 OF 8 

.. 



D 

1~ 

c 

I 

·~ 

B 

A 

4 3 2 

2 3 4 5 6 9 10 II 

i f-4o-llJ f-io1- lsfl E!E)~ f-41-I 

>-n-1 ;i:.f-41-I f-IOJ-1 EI:] 
(}i ~ 

~c f-39-f GE] [g 
~ ...... 

E!B D E1:) f-34,. I ~ ~ ~ 
co 

c::::> 

E!g E EI:] 8!::J E!EJ 
~ 

8!::)FBfJ f-21- I ~ 
"' 11Jf.11 c:::> ~ 

}-104-1 H EI:J ~ ~-to1-f EI8 
ffD~a 

~ J.G:::J ~ 88 
-mi- ~ .-

~ K f-H-f ~ - II - If -11-.._ _ __,p-:-1 f.-1~-1· K 

t 88 T }-n-1 
~ 

88 u )-49-l 
..a.. 

~ v~ 
cm: 

~w f-4•-I 

) -46- l 

88 
~ 

f -41-I 

1 -4•- I 

)-58-f E:J 
'ii' 
>-IOI'- I f -58- I 

-8-... . .. 
''~' ''''t -101-I .... 

1r. 'm · 
3 4 

~l 

ifP. 

~-134-1 s 
POSA 

f!Irn.-· 
M.I -------

)-46-1 )-25-1 

Si 
f-35-1 EB 

~- 6· 

W4400619 - OB~:JX-

·1~ 13 14 

.,,~ Cll 
A"11 r-es, 
8 Q 

I I 

c 

E 

~.' 
• 

0 30. 

~4,jt•.JoN 
lll1HHI 

·~ 

s . 

21101 
SCALE -

1 

108 

176 PLC'S 

. I 

REV 

DH 

8 OF 8 

I 

c 

' 



..... 

C:~f~:.;,,~f ~~~~~t~ARTS~M=Fo'""="cooe=-=------0-0-1 -0 -0 -10-'--> I ,_ CONTROL DOC NO. ~ 

WU 

ISSUE DATE SHEET 

LIST J • w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

~ ASSEMBLY • UPTJON RO OM157 

FIND NO. QUANTITY REQUIRED U/M PCC 

T 

I 
I 
I 
I 
I 

***** ****•** *** ** * 
l 

10 

18 

33 

40 

41 

45 

70 

97 

98 
9q 

105 

lOb 
107 

111 

112 

tl2 

137 

Foot 
5001 

UD1-1517B 

I 

2 

2 

t 

1 

t 

2 

2 

t 

l I 

1 

2 

l 

1 

1 

1 

2 

l 

I 
I 
I 
I 

__l 

E~ 

EA 
EA 
EA 
EA I 

EA I 
EA I 
EA 

EA 
EA 
EA 
EA 

E• 
EA 

EA 
EA 
EA 
EA 
x 
x 

PART OR IOENT NO. 

DOCUMENT NO. I DASH 
I 

w 9"'2"0 :-02 
~ qq2"0 1•01 

I 
I 

****"***** '***• 
w4000526 :-oo 
W49001b0 l•OO 

8000041 :-oo 
WU9ll0554 1•01 

I 
503b517 1•00 

3008190 :-oo 
3013357 l•OO 

I 
Wb502500 1752 

REF DES : ( 1) 

W4900078:•00 

W4900lqSl•OQ 
I 

lott0900195 1•01 

W4900l27 :•00 

w2200105 i•ol 

W2200105l•OO 
I 

W040U709 1•00 

~o4oo7Qt> 1-oo 
I 

ws&oo1qs 1•05 
I 

w7800114 1-oo 
W910040l :•01 

5W0t1t>l l•OO 
I 
I 
l 

e1101100 "" 777 PL 8 l 
PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

EA A M C A 

EIR AND PART DESCRIPTION INFORMATION 

PL WEV O~, PlC REV OK, ~ANGE 

PL REV OJ, PIC REV OH, R•NGE 

T 

00 • 08 f.JR RELEASED 

00 • 08 ElH RELEASED 

81101105 

80111124 

****•************************* COMMON DATA ***************** 
PC bOAkO • OPTION 0Ml57 

JNTEGHATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT •IC181 

INTEGRATED CIRCUIT, DIGITAL 

INTEGRATEO CIRCUIT 
INTEGRATED CIRCUIT 

lNTEGtUTED ClRCUIT•IC194 c-) 

~E81FXD1COMPOSlTION1l/31iiti!: 
R251Rib1 =R--t -INTEGRATED CIRCUIT, Dir:rtt:5:) 
INTEGRATED CIRCUIT ~ ~ 
INT~GRATED CIRCUIT -I rrl 
INTEGRATED CIRCUIT, 01m2 -SPACE.W Cf.) cDclJ 
SPACf.R C '1 ...J 
MOARD STIFFENEH,FHONT :e U)V\ 
STIFFENER REAR C) (JJ(.JJ 

• U\-IC SOCKET 
1 J 

SWITCH, TOGGLE, HOCKER 20 
L.OGlC DJAG 1 UPTIUN l:lD OM357 VJ 
MA~KINGrMECHANICAl SPECS 

TTL 7q157 

TTL 74198 

TTLH 74H54 

7500 OHMS 

MUX QUAD Z•IN 

* REG SHF 8BT 

GT NAND 3IN 

* GT NANO 8UFF 
* OCDR 4•10LN 

* GT •Ol 

TTLH 74H55 EXP 4•1N AO! 

24 OIL • PLASTIC OR CERAMIC 

24 OIL • PLASTIC OR CERAMIC 

TTL 7~1bl CNTR 4BT HIN 

9 251 1 38 DIA X 1 40b 

1 38 DI~ X .1~0 

24 PlN SOCKET 

DPOT ON NONE OFF50MA 30VDC 

OSGN•FIGENERAL IDENTIFICATION 

iecc ST lcHG 

A 

A 

l 

A 

1 
I 

I 

A 

A 

A 

A 

A 

A 

A 

• 
A 

A 

A 

* 

A * 
A 



l'I A .l 1~ t e '- f l.. L. ~ •• u e I c; c. v 

,:·-~·'.;.: r ~ ~ .. . · ~-·.: · -~~- i ',UNIVAC PARTS MFGCOOE 

. J_ 
ISSUE OATE CONTROL. DOC NO. AC SHEET 

LIST J I W 
777 PL "'"400blq 8 2 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0b 11-i 

TITLE 
PCC AOC PCO COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMBLY • OPTION HO 0~157 EA A M c • 
FINO NO. QUANTITY REQUIRED U/M PCC 

PART OR IOENT NO. 
ECC ST jcHG 

DOCUMENT NO. I DASH 
EIR ANO PART DESCRIPTION INFORMATION 

I I T I 

SOU2 I )( 8W0053b :•(Jt' T~~EAOEO FASTENEHS SPECS DSGN•SEL~CTlON•INSTALLATIUN A I 

***** *******'*** * **********'*•** SEE lA~ULATION ON DRAWING VAR DATA PART • 00 ****•**** A 
I 

2 2 EA I 503b5lbl•Cl0 INTEGHAT~O CIRCUIT DIGITAL TTLS 7t&Sl0 * GT NANP JIN A 

l 3 EA I 
I 

50lb50b •lJO lNTEGMATEl> CIRCUIT TTLS 74811 * GT ~NO 31N A 

4 1 EA I 2eq207q •00 lNTEGRATlO CIRCUIT DIGITAL TTLS 74520 * GT NANO 'IIN A 

b 1 EA I leq2oe1 •00 INltGfU TEO CIRCUIT DIGITAL lTLS 74Sb4 * GT AOI A 

8 5 EA l 900U)c] •Ol INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET RT 0 I 
1 u l EA W480000S •00 OPOELECTRUNIC COUPLER PLASTIC ., 
15 t EA W4q00348 •00 INTEGRATED CIRCUIT, DIGITAL CMOS b"02 U•RT A 

lb l EA W4900182 •00 INlfGRATEO CIRCUIT, DIGITAL TTLS 148113 FF DUAL JK ET A 
.... 

17 1 EA I 3008182 •00 INTEGrOTED ClHCUlT TTL 7402 * GT NOH llN I 
.... 

23 t EA 1 9001407 •Ol INTEGRATED CIRCUIT DIGITAL TTL DEC BIN l OF 8 BT 0 I 

25 10 EA I 503b51S •00 INTfGijATED CIRCUIT TlLH 7tHtOO * GT NANO 2lN I 
2b s EA I 2a9q571 •00 INTf.G~ATED Cl~CUIT OIGIT•L TTLS 71.&SOO * GT NANO ZIN A 

i1 b E• I 3013354 •00 INT~GAATED C lRCUlT TTLH 741101 * GT NANO 2IN I 

28 1 EA I 28q9412 •00 INTEGRATED CIRC:lJIT LINEAR TTL 71.103· * GT NANO 2IN A 

30 2 EA b558b75 •00 INTEGRATED CIRCUIT A 

34 8 EA I i8<19573 •00 INTEGRATED CIRCUIT DIGITAL TTLH 1IJt-t11 * GT ANO 31N I 
35 l EA I 3oosoeq •00 INTE G~ATE.D ClHCUIT TTL 7413 * GT NANO 4IN 1 
lb 1 EA I 3008187 •00 lNTfGfU TED CIRCUIT TTL 7420 * GT NANO 4IN I 
37 4 EA I 3013355 •00 lNTEGRATEO ClRCUlT•IC192 TTLH 14H2l * GT AND 4IN I 
38 1 EA 30134b8 •00 INTEGIU TEO CIRCUil • IC204 TTLH 7UH30 * GT NANO BIN I 
3q 14 EA w4qoo12s •Ol lNlf.GRATt:D CIRCUIT, DIGITAL TTL 7q3s · QUAD 21N NANO I 
42 J EA waqoooq3 •Ol INTEGl-lATEO CIRCUIT, UIGITAL TlLH 74H50 A 

"~ 10 EA I 3008lq4 •00 INH.GRATEO CIRCUIT TTL 7q7u * FF 0 DUAL 1 
~· 

UD1-1517B --;;~ 
_! J. --) I I I 

_____ _) 



~-:~~;,~v'( ;:,~~~~"~ARTS r-:-:u=Fa'"""'c=ooe=-------.. _··· _· _· ·_·_p_~ ..... (_. -' ISSUE DATE CONTROL 
DOC NO. ' 

SHEET 

LIST J ,w 
~ 777 8 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b PL 3 

TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMBLY • UPTJON HU 0~357 EA A M C A 

FINO NO. 

q7 

48 

4q 

so 
51 

54 

55 

56 

57 

58 

5q 

o3 

b8 

72 

73 

lJDl-15178 

QUANTITY REQUIRED 

b 

l 

4 

3 

z 
3 

b 

i 
l 

I 

1t 

2, 
18 I 

I 

14 

l 

Z2 

i 

U/M PCC 

EA I 
EA l 

EA I 
EA I 
EA I 
EA I 

EA 
EA I 
EA 
EA I 
EA I 
EA 

EA 

EA 

EA 

EA 

EA 

EA 

PART OR IOENT NO. 

DOCUMENT NO. l DASH 
EIR ANO PART DESCRIPTION INFORMATION 

I 

503bl57 :-oo 
1oos1q5 1·oo 

I 
300bc04 l•OO 

I 
qoo432l 1-ot 

3007C15C! '·oo 
I 

3007845 t•OO 
2s101q3 1-oo 

I 
3008031 1•00 

11114qooo 1 o :-oo 

INTEGRATED CIRCUIT DIGITAL 
lNTEG~AlEO ClHCUlT 

INTEGWATED CIRCUIT • IC7 
lNTEGHATEO CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 

INTEGRATED CIRCUIT 
lNTEGRATEO CIRCUIT10lGITAL 
INTEGHATEO CIRCUIT 

INTEGNATEO CIRCUIT, DIGITAL 
503b505 '-oo INTEGRATED CIRCUIT 

I 
503b522 t•OO INTEGRATED CIRCUIT DIGITAL 

woSOc500 1Jb2 RES,FXD,CO~POSITION,1/4W,5X 
HEF DtS ( l) Rl•R18, 

WbSQZSOO 121 RES,FXD,COMPOSITION 1 1/4W 1 5X 

REF DES ( 1) R19•R21 1 R8b 1 

' T 

DUAL 0 TYPE EDGE TRIG, F•F 
TTL 7475 * HEG lAlCH 4ijT 

TTL 7493 * CNTH 4BT 

TTL FF 2 JK ET BT 
TTL 7~123 * MVB DU•L RGT 
TTL 

TTL 
DTL 
TTLH 
TTL 

74122 

3003 

lbOO OHMS 

120 OHMS 

* CNTR 48T U/D 

* M\/8 RGT W/C 
• GT ZIN NA~O 

* GT ANO llN 

* GT OR 21~ 

W7100004 101 CAPACITOR, FIXED, CERAMIC DIEL 11 0 UF +801 1 •iOX 
REF DES ( 1) c1,c2,ce,cq, 

wo5U2500 123 RE8 1 FXD,COMP061TION 1 1/4W 1 5X 

REF DES C l) R31 1 R5b 1 

l~K 

~b502500 1471 RES,FXO,COMPOSITI0~,11uw,sx 470 OHMS 

~EF DES I( 1) H22 1 R23 1 R34 1 R27•RlO, ( Z) R39 1 Rb2 1 H75•R78,R80 1 
I 

w&SOiSOO 1182 REs,FxD,COMPOSlTlUf\f,1/4w,s~ 1800 OHMS 

lotEF DES :c l) R37 1 

Mlb502500 1102 HES,FXD,COMPUSITlON11/4w,sx 1000 OHMS 
I 

HE.F Ol::s 1< 1) R24,rd3,R35,R3b,R38, ( l) R41,RLl3,Hq'5,R47,R~8, 
I 

J _l ...1 ...1 

iecc ST lcHG 

A 

I 

I 

o I 

I 

I 

1 

1 

• 
I 

I 
A 

A 

A 

A 



'"'"''"'• ""'"''"""" '"'"'•• C.li." 
...... - . . . 

j_ 
, !(UNIVAC PARTS MFG CODE ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w 
PL 8 81/0l/Oo w 111 w~400ot9 4 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

TITLE 
PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMHLV • OPTION 80 DM357 EA A M c A 

f-;llDNO. QUANTITY REQUIRED U/M PCC 
PART OR IDENT NO. 

EIR AND PART DESCRIPTION INFORMATION ECC ST !CHG DOCUMENT NO. T DASH 
T I r 

REF DES 1C I l) HbU1Rbl1R87•k901M8]1 ( 4) H951H9b,Rqq•Rl011 
1 IJ l EA wosozsoo 1101 RlS1FX01COMPOSITION11/4~,sx )OK A 

I 
REF DESI( l) R4l1 

75 I 
RES,FXD,COMPUSITION1l/4W,SX 221< A l EA wosoasoo 1223 

REF oEs'c l) H44, 
I 

RES,Fxo,coMPOSITION1114W,5X • 1b t EA Wb502500 203 C!OK 

REF OES ( l ) R4b 1 

77 2 EA w650250o 151 RES,FXD,COMPUSITIONr114W,5X 150 OH"1S A 

HEF DES ( I ) Rll 1 Rt&9 1 

78 1 EA ... b502500 513 REs,FxD,CoMPOSITION1114W,SX 51K A .... 
REF DES ( l ) RSO, 

7'i t EA wb502SOO 512 REs,FxO,CoMPOSlTlON11/4W,5% 510U OHMS A 

REF DES ( I) Rfl2, 

80 2 EA w&5ozo10 202 RESISTOR, FIXED, COMPOSITION 2 I( sx 2w A 

REF DES ( 1) R51,f<55, 
81 1 EA Wb501010 471 RESISTOR, FIXED, COMPOSITION 470 OHMS 51 tw A 

kEF DES ( 1) RS], 
82 1 EA Wb501010 101 HESISTOR, FIXED, COMPOS I TI ON 100 OHMS sx lW A 

F(f F OES ( l) R52, 
85 1 EA c 49lbb57 •O& CAP F>cO CER DIEL sov +80 • 20X lOOK PF A 

MEF Of S ( l) C4, 
8b l EA W7100352 154 CAPACITUR, FIXED, TANT DIEL 35V 101 150 PF A 

REF DES ( 1) Cl, 
87 t EA woqo1soo 221 CAPAC I TOH, FIXED, MICA DIEL soov sx i20 PF A 

REF OES ( t ) cs, 
--~· 

I I 

~ I I I --} IJDt-15178 
I 



ISSUE DATE CONTROL 
DOC NO. ' 

SHEET 

PL 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0b ~ 777 s 

TITLE PCC AOC PCO COMM CODE CA U/M ST TYPE SIZE CL.ASS 

EA A M C A PC ASSEMBLY • OPTlllN 80 OM357 

FIND NO. 

88 

89 

90 

93 

96 

100 

101 

lOZ 

103 

104 

108 

tto 

UOt-15178 

QUANTITY REQUIRED 

t 

1 

bS 

2 

l 

t 

l 

19 

t 

3 

I 

229 

1 

I 

U/M PCC 

EA 

EA 

EA 

EA 

EA l' 

EA 

EA 
EA I 

EA I 
EA I 
EA I 
EA l 

EA 
EA 

PART OR IOENT NO. 

DOCUMENT NO. I DASH 
I 

Wb'hH500 :151 

HEF DES :c l) 

~b90 t soo 1330 
I 

kEF DE81C l) 

EIR ANO PART DESCRIPTION INFORMATION 

CAPACITOk, FlXEO, MICA DIEL 
Co, 
CAPAClluR, FIXED, MICA DIEL 

C7, 

I 

500V 

SOOY 

T 

sx 150 

51 3] 

&&3001~1-os 

REF DES C ll 
CAPACITOH, FIXED, CEkAMIC DIEL ,010 u,,sovoc,+eox,-201 
c1z,ct5,c1b,C191C2t, ( 2) C231C25•C27,Clq,c11, 

REF DES C 3) C3l 1 Cl4•C3b,C40,C43• 
HEF oEs c 5> css,cs1,csq,cbl,c&4, 
REF DES ( 7) C801C&l•C851C871C91• 
kEF DES ( q) C104,C10b,Cl09•Cllt, 
REF DES C1ll Cl191C122,Cl2"•Cl2b1 

W7701017 •00 SE~ICONOUCTOR DEVICE1 
PEF DES ( 1) CRt1CAi1 

C 4) C451C"7,C49,C51,C5l, 
< bl Cb&,co1,c10,c11,c1s• 
t a> c91,cqs,cqe,c101. 
(10) C11l1Cll4,C11b1C117, 
(12) Ct28, 

DIODE 200MA 

2899056 •00 SEMICO~DUCTOH DEVICE DIODE 

REF OES ( 1) CRl1CH4, 

SILICON POWER 1N4003 

PF 

PF 

W7cOOOt9 1•00 TRANSISTOR 

REF DES : ( I) (Ji 1 

PNP VCBO 150V 5,bMW 8ETA20 

W4800007 1•00 RESISTOR NETWOHK, FIXED 
I 

503b504 1•00 INTEGRATED Cl~CUIT DIGITAL 
3007755:•00 lNTEGHATEO CI~CUIT 
l00818ol•OO lNTEG~ATEO CIRCUIT 

I 
503b1Ub 1•00 INTEGPATED CIRCUIT DIGITAL 

9004b33 :•ol INTEGRATED CIHCUIT DIGITAL 

W58000b2 l.oq CONTACT ELECTRICAL, ~IRE WA~P 
I 

W570029b 1•00 CO~NECTOH, ~ECTANGULAR, ELEC 
I 
I I _L 

28ELEMT1 ,5 w 
TTL.S 74804 
TlLH 7qH04 

TTL 7410 

TTLS 7US7'6 

TTLS 748112 

PLATING, GOLD 

21 200ANO JOO 

* GT HEX INVERT i 
• GT HEX INVERT I 
* GT NANO 31~ 

* FF DUAL D 
•· F.F OUAL JK 

9 FIXED SOCKETS RECP 

.J. 

ECC ST lcHG 

A 

A 

A 

A 

• 
A 



r1"' 4 '" I I "" I ... "".... l't 1.1 I • co, S." _. .. ,. ,, . ... .... ' 
s:'.T''; ~:,,::. \".'-~ ·-.::'\ !: ,c·~~ u N IVAC PARTS ("ijM~FGlrc;;:\iooe~---------...:._----r.c,s~sulc"E~OAil'TiTE;:----r,;c:n;oN:mTR;;:;Ol..---.-... OOC~N~O.------""iiAc~--i-ilsr.:iiHE~ETrrl 

LIST J ' w e 11 o 11 o o \If 1 7 7 PL w 4" o ob 1 q 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 8 b 

TITLE PCC AOC PCO COMM CODE CA U/M ST TYPE SIZE CLASS 

EA A P1 C A PC ASSEMBLY • UPTlON 80 0Ml57 

FIND NO. QUANTITY REQUIRED 

lll 

114 

115 

lib 

119 

lZO 
tZl 
122 

t2b 

tZ7 

1 

2 

AR 

2 

2 

2 

1 

t 

134 1 

135 1 

l3b AR 

T 

***** *****•• *** 
2 
3 
4 

6 

8 

14 

2 

b 

1 

1 

l l 

2 

PART OR !DENT NO. 
U/M PCC 

DOCUMENT NO. T DASH 
EIR ANO PART DESCRIPTION INFORMATION 

EA 
EA 

I 

REF DES:< I) J8, 
Wio00038 1•00 CLIP, RET41NING 

~7800108 •00 SWITCH, TO~GLE1 LEVER 
kEF DES ( l> St, 

I 

1 000 THK 1 BERYLLIUM COPPER 

l POSITION 

EA "'56()018q •00 

REF DES ( 1) 

ws100Z9b -oa 

wS40000t tl4 

CONNECTOR, 

TPt, 
tONNE.CTOR, 

INSULATION 

CUA~IAL, ELECTRICAL 1000 VOLTS, SO OHMS 

EA 
IN 
E~ 

EA 
EA 
EA 

EA 

RECTANGULAR, ELEC 

SLEEVING, ELEC 
W2tOOOb2 •Ot SC~Ew, MACH, PAN HEAD 

~2Z02Sb0 •Ot ~ASHfH, FLAT 

~220Z5bl •02 wAS~EH 1 LOCK, FLAT 

~0502500 IOJ RES1f~D1COMPOSITION11/4W,5X 

REF DEB ( 1) R9t, 
Wb50l010 331 RESISTOR, FIXED, COMPOSITION 

REF OE& ( 1) Rqq, 

EA w4qootb9 •01 INTEGRATED CIRCUIT,OIGITAL 
EA w8&00053 •02 LAB~L, IDENTIFICATION 

IN w53U03Jl •90 ~t~~, ELEC 

* ********** **** SEE TAbULATION ON O~•WING 

EA 1 503b51~ •00 lNTEGH•TEO CIHCUlT DIGITAL 
EA I 503b50b •00 INTEGRATED CIRCUIT 

EA 1 2sq207q •00 INTEGHATED CIRCUIT DIGITAL 

EA I 2892081 •00 INTEGRATED CIRCUIT DIGITAL 

EA l 900U323 •01 INTEGRATED CIRCUIT DIGITAL 
El w4800005 •00 UPOELECTkONIC COUPLER 

BIOCKET 

SIZE 24 BLACK ,022 ID 

STL PASS XREC Z•Sb 1 180 
SST PASS.OZ5THK ,08910 .i1900 

NO, Z 
tOK 

310 OHMS 51 1W 

TTLS 74874 * FF 0 SELECTED 
TTY CRT 700 RED LTR wHT ~KGO 

30SLD 300V PVO WHT 

VAR DAfA PART • 01 ****•**** 
TTLS 
TTL& 
TTLS 
TTL.S 

TTL FF 

7LtS1 o 
14811 

* GT NANO llN 
* GT AND llN 

74520 * GT NANO 4lN 

7«&Sb4 *. GT AOI 

Z JK ET 
PLASTIC 

BT 

ECC ST jcHG 

A 

• 

A 

A 

A 

• 
A 

• 

I 

A 

A 

A 

A 

• 
A 

A 

0 1 

A 

._UD-1-1-51-78---J.- --}--,_.._..l _---L..._..1-_....___ _____ J_i_ _ _.i_ _________ -,)•· __ ____.,..___ ___ __,, ______ __., _______ _,, _ __.___.____..___. 



MA',,. t e &.L. "'U. t c.c." 
... - ••• w • ··J J 

9-~;E r=~~~ \: UNIVAC PARTS MFG CODE ' ISSUE DATE CONTROL DOC NO. ~'- .c SHEET 

LIST J I IH PL WU&OO&l'I 8 7 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/Ub w 777 
TITLE PCC ADC PCO COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEM~LY • UPTIUN ijQ 0~357 EA ,,._ ,., c ' 
FINO NO. QUANTITY REQUIRED U/M PCC 

PART OR IOENT NO. 
EIR AND PART DESCRIPTION INFORMATION ECC ST JcHG 

DOCUMENT NO. I DASH 
I I • I 

15 1 EA w1.1qoo3~8 :-oo INTEGRATED CIRCUIT, OIGITAL. CMOS b402 UART 4 

lb t EA w4qoo1a2 1-oo INTEGMATED CIRCUIT, DIGITAL 
I 

TTLS 7tiSt13 FF DUAL JK f T A 

17 1 EA I ]008182 1•00 INTEGRATED CIRCUIT TTL 74t•2 * GT NOM llN I 
I 

74175 A 19 4 EA 1 25qqse7 1-oo INTEGRATED CIRCUIT DIGITAL Tll * FF 0 YUAO 
22 ~ EA wuqoo175l.oo INTEGRATED CIRCUIT, DIGIT AL TTL 82862 98T PARTY GEN A 

I 
23 1 EA l 90014071•01 INTEGHATE::D CIHCUIT DIGITAL TTL DEC BIN l OF 8 BT o I 

25 10 EA l 503b515:•00 INHGfU TED CIMCUIT TTLH 74HOO * GT NANO ZIN I 
it> 7 EA I i899571 1•00 INTEGRATED CIRCUIT DIGITAL TTLS 74800 * GT NANO 2IN A 

i7 b EA I 3013354 1•00 INTEGRATED CIRCUIT TTLH 74t101 * GT NANO 2IN I 

28 7 EA I 28C19412 •00 INTEGfU TED CIRCUIT LINEAR TTL 7403 * GT NANO ZIN A 
.... 

30 4 EA b558b75 •00 INTEGRATEO CIRCUIT A 

34 9 EA I i899573 •00 INTEGHATED CIRCUIT DIGITAL TTLH 7tttitl1 * GT •NO JIN I 
35 l EA I 3008089 •UO INTEGAATEO CIRCUIT TTL 7411 * GT NANO 41N I 
36 1 EA 1 3008187 •00 INTEGRATED CIWCUIT TTL 7420 * GT NANO 1.tIN I 
37 7 EA I 1011355 •00 lNTEGIUTED ClRCUIT•IC192 TTLH 74ti21 * GT AN() 4IN I 
38 1 EA l0134b8 •00 INlEGRATED CIRCUIT • IC204 TTLH 74t'i]O * GT NANO BIN I 

39 Jb EA W4900lt8 •01 INTEGRATED CIRCUIT, DIGITAL TTL 7438 QUAD 2IN NANO I 
42 3 EA W490009l •Ot INTEGHATEO CIRCUIT, DIGITAL TTLH 7ttHSO A 

43 l EA 1 503b519 1•00 lNlEGf.IAT~D CIRCUIT DIGITAL. 2, 2WIDE iI~~PUT ANO/OR INVERT I 
4h 10 EA I 3008194 :-oo t 1~ T E GR A TE 0 CIRCUIT TTL 7471.l * FF D DUAL I 
47 11 EA I 503btS7 l•OO lNTEGMATED CIRCUIT DIGITAL OUAL D TYPE EDGE TRJG, F•F A 

48 2 EA I 
I 

3008195 1•00 INTEGRATEO CIHCUIT TTL 7U75 * REG LATCH 4'BT I 
4q q1 EA I 3000204 :-oo INTEGRATE.D CIRCUIT • IC7 TTL 7493 • Ct-4TR tlBT I 

so 3: EA I qoota321 1.01 INTEGHATtD CIRCUIT DlGlT-L TTL f"F 2 JK ET BT 0 I 
2' 

I 
51 EA I 3007952 1-00 INTEGRATED CIHCUIT TTL 7U123 * ~VB DUAL RGT 1 I 

I I 
..J. l ...L ..J. .! 

UD1-1517B 1 



..... 

I 

~A1Nt 1 ~T~~~ ~v,1 '~v 
V"' e ¥VI"'" ' 

':·: L. "<, · ' UNIVAC PARTS r.:iuii:i:Fairc:niooe;:;c----------~---...,s .... su:rE..-DAATiTE~---r;:c;;::;-;oN.-.:;;m;:;;:;o;;-L -----.i"900-c-N-0.-----.~Ac,.----r--isr.:iiHEi:i:'ETT"rl 
LIST J ,w PL 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81J0 1/0 b W 717 W 4" 0 0 bl CJ 8 8 

CA U/M ST TYPE SIZE CLASS 
TITLE 

PC ASSEMbLY • UPTJUN BO D~l57 
PCC AOC PCD COMM CODE 

EA A fli C A 

FINO NO. QUANTITY REQUIRED U/M PCCt----PA_RT_O_R_IDE_N_T ..-NO_. --4 

DOCUMENT NO. I DASH 
EIR ANO PART DESCRIPTION INFORMATION 

I 

52 1 EA I 
53 ti EA 

5q 3 EA I 

55 b EA 

56 2 EA l 

57 3 EA 

58 lq EA I 

59 3 EA I 
bl EA 

bl 18 EA 

64 EA 

01 EA 

b8 EA 

28 EA 

72 1 

73 23 EA 

I 

4915032 :•oO lNTEGMAT~O CIR~UIT 
2AQ9585 1•00 lNTEGRAltO CI~CUIT DIGITAL 

I 
3007845 •00 INTEGHATED CIHCUlT 

2510tq] •00 INTEGRATED ClRCLtlT1DlGITAL 

3008031 •00 lNTEGH~TED CIRCUIT 

W4900010 •00 lNTEG~ATED CIRCUIT, DIGITAL 

503b505 •00 INTEGRATED CIRCUIT 

503b52l •00 INTEGRATED CIRCUIT DIGITAL 
~8001000 •04 DELAY LINE 

REF DES ( l) OLt, 
"~502500 ]bl RES,FXO,COMPOSITlON,11~w,sx 

REF DES ( 1) Rl•R18 1 

W6502500 121 ~ES,FXD,COMPOSITION,1/qw,si 

REF DES C 1) Hl9•R21 1 R8b, 

T 

TTL 

TTL 

TTL 

TTL 
OTL 

7~150 

7"170 
7tJl93 

74122 

844 

I 

MLPX 1 UF lb 

* REG FILE UX4 

* CNTR 48T UID 

* MVB RGT W/C 

* GT 2IN NANO 

TTLH 7UH08 * GT AND ilN 

TTL 3003 * GT OR 2IN 
50,00NSEC TD JTERM 3qo OHM 

]bOO Ot-tHS 

120 OHMS 

~7100004 101 CAPACITOR, FIXED, CERAMIC DIEL t,0 UF +801, •20S 

REF OES ( 1) c1,c2,ca,cq, 
w~502SOO 123 RES,FXD,COMPOSITION 1 1/4W 1 5X 

MEF DES ( 1) Rl1 1H5b, 
l2K 

Wb502SOO 471 REs,rxo,coMPUSITION1114W,5X 470 OHMS 

REF OES ( 1) R22 1 R23 1 R34 1 R27•H30 1 ( 2) R39 1 Rb2•R78,RS7,R58, 

REF DES C 3) R80 1 

Wb502500 182 HES1fX01COMPOSITION1114W,5% 

REF DES C l) H371 

1800 OHMS 

wb502500 102 RES,FXO,COMPOSITION.,1/~w,sx 1000 OHMS 

REF PES ( l) R24,~3l 1 H3S1~3b1Rl61 C 2) R411fH43 1 fHlS,R471RU81 

U01-15178 
-J-.-_.__t _ __.__~..__ ____ _...._J __ ..i.___ _______ -) _l J_ _l 

-----) 

ECC ST lcHG 

I 

A 

I 

I 

I 

A 

I 

I 

A 

A 

A 

• 

A 

A 

A 



( ' Lr;. t'4U I e;., \I ' • .., ... .., ... 'tlj 
~ ;;.;;r-.-) F~ r:: .,. :~: \ , -- -- UNIVAC PARTS MFG CODE ' ISSUE DATE CONTROL DOC NO. \_ .c SHEET 

LIST J , \It PL ~4400bl9] 8 q 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0l/Ob ... 777 

TITLE PCC ADC PCO COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEHSL.Y • OPTIUN bO OM357 EA A M c A 

FINO NO. QUANTITY REQUIRED U/M PCC 
PART OR IOENT NO. 

EIR ANO PART DESCRIPTION INFORMATION jecc ST lcHG DOCUMENT NO. I DASH 
I I I I I 

REF DES: C 3) R&O,Rol1R~7•R901R8l1 ( 4) RqS,Rq&,RqH•RlOt, 
74 1 EA W&502500 13()3 RES,FXD1COMPOSITIUN1l/aw,si 30K • I 

~EF DES I( 1 ) R42 1 
I 

A 75 1 EA W&502500 1223 RES,FX0 1 COMPOSITION 1 1/4W 1 5~ 22K 
REF DES le 1 ) R4U 1 

I 
7" 1 EA iHbSocsoo 1201 R~s,FxD,COMPOSlTlON11/4w,5i iOK A 

REF DES: C l) "*I.lb, 

77 z EA Wb5025UO 1151 RES,FXD1COMPOSlTlON11/4w,s~ 150 OHMS A 

REF o~s :c l) R32,R4q, 
78 l E• Wb502500 1513 REs,fxD,CO~POSlTION11/~w,5' 51K A 

..... I 
MEF DESI( 1) RSO, 

79 l El wt>S0250o :s1i! WES,FXD,COMPOSITI0~,114w,sx 5100 OHt-iS A 

HEF DEs:c l ) Rqz, 
80 2 EA W&502010 :202 RESISTOR, f"IXEL>, CDMPOSITION 2 K 51 2w A 

REF OESI( 1 ) R51,R55, 
81 t EA wb501010 :471 RESISTOR, FIXED, CUHPOSlTlON IHO OHMS 51 lW A 

REF DES: C 1 ) R53, 
8Z t EA Wb5010l0 1101 RESISTUH, FIXED, COMPOSITION 100 OHMS 51 tw A 

I 
RE.f DES IC 1) R52, 

84 1 EA wb50l500 : 3q l R[S,fXD,COMPOSITION1114w,sx 3qo OHMS A 

REF DES I( t) R5q, 
85 t EA (; 

I 
~CH 0657 1•0b CAP F>CO CER DlE.L 50V +80 • 20X tOOK PF • 
REF OE.8 1 

( 
I 

t) C4 1 

86 1 EA ... 11003521154 CAPACllUR1 FlXE.D, TANT DIEL 35V 101 150 PF A 
I 

REF OES IC l ) Cl, 
I 

-1. J I _l_ -1. U01-1517B l 



..... 

rl" 'l'I t t \. I "'L. ~ '• v I I .. lo v .. ., ...... 

' . ' ~ ._,,,. ·~· ~~~ ..... 
' . ~ "~. ....,. ., UNIVAC PARTS MFGCODE AC ISSUE DATE CONTROL OOCNO. SHEET 

- LIST J ' ... 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

PL 81/01/0b 10 ... 777 
TITLE 

PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASStMBLV • UPTlON 80 0~357 

FIND NO. 

87 

88 

89 

90 

92 

91 

9b 

100 

101 

102 

10] 

lOU 

QUANTITY REQUIRED 

r 

l I 

1 

1 

1 

1 

4 

iO 

2 

3 

l 

E.A A ~ C A 

U/M PCCi-----PA_RT_O_R_IDE_N_T .--NO_. --I 
DOCUMENT NO. I DASH 

EIR AND PART DESCRIPTION INFORMATION 

EA 

EA 

EA 

EA 

EA 

EA 0 

EA 

EA 
EA I 

EA 1 

EA I 
EA J 

EA I 

T 

Wb90l500 1221 CAPACllOH, FIXEO, MICA DIEL 

kEF DES ( t) CS, 
~b901500 151 CAPAClfUH, FIXED, MICA DIEL 

kf F DES C t l Cb, 

~~901500 330 CAPACllOR, FlXED1 MICA DIEL 

~EF OES ( 1) C7, 

' 
500V 

500V 

500\t 

sx 220 PF 

sx l'SO PF 

51 33 PF 

bb30012 •05 CAPACITOH, FlXED 1 CE~AMIC DIEL 1 010 UF,50VDC,+80l,•20X 

REF oEs c l> c12,c15,c10,c1q,c21, c 2> c21,czs.c21,c29,c11, 
REF DES ( 3) C32,C34•C3b,C40,C4l• ( 4) cas,cq7,C49,C51,C53, 
REF oEs < 5> css,cs1,cs9,cb3,cb4, c o> Cbb1tb1,c10,c11,c1s, 

REF DES c 7) C7b•C801C8l•C85,C871 c 8) cqt•C93,cqs,c98,C101• 
REF DES ( 9) C104,ClOb,Cl09•C111, (10) cttl,cltA,Cllb,Cll7, 
REF DES (ll) Cll9,Cl22,Ct24•Cl2b, (12) tli8, 

WT701017 -on SE~ICONDUCTOH DEVICE, DIODE 200MA 
~EF DES ( 1) CR11CR2, 

289905b •00 SE~ICONOUCTOR DEVICE DlOOE 

REF DES ( 1) CH3,CR4, 

W7b~0019 •00 TRANSISTOA 

REF DES ( 1) CH 1 

W4800007
1
•00 RESISTOH NETWORK, FIXED 

503b5041•00 INTEGRATED CIHCUIT DIGITAL 
3007755:.00 I~TEGRATEO CIHCUlT 

30081Ab:•OO INTEGRATED CIRCUIT 

503bl4b l.oo INTEGrun.n CIRCUIT DIGITAL 
I 

9004bl31•01 INTEGkATtD CIHCUIT DIGITAL 

SILICON POWER 

PNP VCBO l50V 

28E&.EMTt,5 W 

TTLS 7tJS04 
TTL._. 74H04 

TTL 7tHO 

TTLS 74S7U 

TTLS 748112 

1N4003 

S.f>MW BETAZO 

2X 200ANO 300 

* GT HE>c INVE~T 

* GT HEX INVERT 

• GT NANO 3IN 

• Ff' DUAL 0 

* FF OUAL JK 

ECC ST CHG 

A 

A 

A 

• 

A 

A 

I 

I 

A 

• 
UD1-1517B 

l 
__)-------L---1 ----1.l _ ____._1 -~_-) 



ISSUE DATE CONTROL DOC NO. ,, ; SHEET 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0t/Ob w 777 PL '44Ci()Ub19 ] 6 11 
TITLE PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE Cl.ASS 

PC ASSEMBLY • OPTION BO DM357 EA A "' C A 

FIND NO. 

108 

110 

113 
114 

llS 

tlb 

119 

120 

121 

122 

lib 

127 

134 

135 
13b 

***** 

UD1-1517B 

2 

3 
4 

b 

QUANTITY REQUIRED 

71 

t 

t 

c 
AR 

2 

2 

2 

1 

1 I 
I 
I 
I 

1 I 
l I 

I 
AH I 

******* : ••• 
u' 

I 
10 I 

1: 
l' 

I 
I 

_l_ 

U/M PCCt----PA_RT_O_R_IDE_N_T -r-NO_. --t 
DOCUMENT NO. I DASH 

EIR AND PART DESCRIPTION INFORMATION 

EA 
EA 

EA 

EA 

EA 

EA 
IN 
EA 
EA 
EA 
EA 

EA 

EA 
EA 

I I I 

W58000&Z :•09 CO~TACT ELECTklCAL, ~IkE WA~P PLATING, GOLD 
~570olqb 1•00 CONNECTOH, RECTANGULAR, ELEC q FIXED SOCKETS RECP 

I 
REF DES I( 1) J~, 

I 
W2b00038 1•00 CLIP, RETAINING 

W7800108 l.oo SWlltH, TOGGLE, LEVER 
I 

REF DES 1( 1) St, 

1 000 THK, BERYLLIUM COPPEW 

2 PDSJTlON 

W5H00189 1•00 CONNECTUH 1 COAXIAL, ELECTRICAL 100~ VOLTS, 50 OHMS 
I 

REF OESIC ll TPt, 
~57002qb :•02 CONNECTOH 1 RECTANGULAR, ELEC 
W5400001 lt24 INSULATION SLEEVlNll, ELEC 

I 
Wcl000o2t•01 5C"f~, MACH, PAN HEAD 

~i2025b0 :•OS ~•SHER, FLAT 
W220l5bt 1•0i WASHf.k, LOCK, FLAT 

wo50Z500 103 RES1F~01CO~POSITION,1/4w,sx 

REF DES ( 1) HQ1, 

W~501010 331 RESISTOH, FIXED, COMPOSITION 
~EF OES ( 1) ~94, 

w4qootbq •Ot 

W8b00053 •02 

1~1EGRATEO CIRCU!T,DIGITAL 
LABEL, ILJENTIFICATION 
Wlf-IE. 1 ELEC 

BHACKET 

SIZE i4 BLACK 1 022 ID 
STL PASS XREC 2•5& ,180 

SST PASS 1 025THK 1 08910 .il90D 

NO. 2 

1 Ot< 

330 OHMS 

T T L S. 7 4 S 7 14 

TTY CRT 700 

5X 

* FF D SELECTED 
RED LTR WHT 8KGD 

30SLn 300V PVO ~HT 

* ********** '**** S~E TABULATION ON DRAWING 

INTtGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 

lNTEGHATEU CIRCUIT OlGlTAL 

INTEGRATED CIRCUIT DIGITAL 

VAR DATA PART • 02 ********* 
TTLS 7q510 * GT NANO lIN EA I 

EA l 
EA 1 

EA I 

I 
50lbS1b 1•0U 

50lb50b :-oo 
2eq2079 1.00 

I 
2892081 1-00 

I 
.l _j_ _l 

TTLS 

TTLS 
TTLS 

74811 

74820 

74So4 

J. 

• GT AND lIN 

* GT NANO tlIN 

* GT AOl 

jecc ST !CHG 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

I 

A 

A 

A 

A 

A 

A 

A 



,., " Iii •• I e "" t "" '- '- ' .. '" I • s. &.. y "' ... - .......... 
~-T-T''~'"'T."<' I )~ UNIVAC PARTS 

_I_ 
,:~~'~ ' .,.,.,.. :.:··: ~- ·~· #..~· --~. • ~ MFG CODE ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w PL 8 li SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0l/Ob w 777 W440Uh19 
TITLE 

PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSE.MBLY • OPTION BO 0Ml57 EA • M c A 

FIND NO. QUANTITY REQUIRED U/M PCC 1 PART OR IDENT NO. 
EIR AND PART DESCRIPTION INFORMATION lecc ST lcHG 7 DOCUMENT NO. I DASH 

I -, . I . 
8 13 EA 1 qoott121:•01 INTEGijAfEO CIRCUIT DIGITAL TTL FF 2 JK ET BT 0 l 
q l EA W~900171 1 •00 

I 
INTEGFU TEO CIHCUIT DIGITAL TTLS 748114 FF JK OUAL ET A 

12 t EA .-.4900151 t•QO lNTEGFU TEO CIRCUIT, DIGIT AL TTL '13H72 REG SHF 4BT A 

13 7 . EA 5o3t.5Z4:•00 I NTEGIH TEU CIRCUIT DIGITAL TTL ]404 * 'F LATCH bBT l 
1 tt 2 E-' WQ8000051•00 OPOELECTRONIC COUPLER PLASTIC A 

15 1 EA w4'100348 •00 lNTEGRAH:D CIHCUIT 1 DIGITAL CMOS bll02 UART A 

to 1 EA W4QOOl82 •00 I NTt:.GfU TE.D CIRCUIT, DIGITAL TTLS 7l£S113 FF DUAL JK ET A 

17 1 EA I 3008182 •00 INTEGRATED CIRCUIT T1L 7402 * GT NOH ilN I 
19 " EA I 289fi587 •00 INTE.GHATEO CIRCUIT DIGITAL TTL 74175 * FF D t.IUAD " 21 lb EA w490017b •00 lNTf.GRAlED CIRCUIT, DIGITAL TTL 75122 LN HECEJVER A 

~ 

l2 2 EA W'l900175 •00 INTEGRATED CIRCUIT, DIGITAL TTL 828b2 9BT PAHTV GEN A 

23 1 EA I 9001407 •01 INTEGRATED CIHCUIT DIGITAL TTL DEC BIN 1 OF K BT 0 l 
25 12 EA I 503&515 •00 INTEGRATED CIRCUIT TTLH 74HOO * GT NANO 2IN 1 
lb 10 EA I 2899571 •00 INTEGtU TED ClMCUlT DIGITAL TTLS 7£6800 * GT NANO 2IN A 

27 & EA I ]013354 •00 INTEGRATED CIRCUIT TTLH 74H01 * GT N•NO 2IN I 
l8 7 EA I 289941~ •00 lNTEGRATEO CIRCUIT LINEAR TTL 7401 • GT NANO &?IN • 
30 "' EA b558b75 •00 I~TEGfUTEO CIRCUIT A 
]4 q EA I 2699573 •00 INTEGRATED CIHCUIT DlGITAL TTLH 74Htt * GT ANO 3IN I 
JS ' EA I 300808q •00 lNTEGRA TE::D CIRCUIT TTL iu11 * GT NANO GIN 1 
lb l EA I 3008187 •00 INTEGRATED CIRCUIT TTL 7420 * GT NANO 41N 1 
37 8 EA I lot3l55 •00 INTEGRATED ClHCUlT•IC1CJ2 TTLH 74H21 * GT AND 4JN l 
38 1 EA 301341.>8 •00 INTEGRATED CIRCUIT • IC20Q TTLH 74Hl0 * GT NAND 8IN I 
39 lQ EA W4900128 •01 INTEGRATED CIRCUIT, DIGITAL TTL 7436 . QUAD 21N NANO I 
qz 3 EA w4qooo93 •01 INTEGIUTEO c1ucu1r, DIGITAL TTL.~i 74H50 A 

41 1 E4 I So3t>51q •00 lNTEGkATf:.O CIRCUIT DIGITAL 2, 2WIOE 2INPUT um/OR INVERT I 
• 

---~' 
.1. .l I I I ! UOl-15178 -

---' 



"'" ' , .. ' . l'' "-... '.. .... . . .. J:. v 

"~1 .:~·r:.::r:'.":;~·\,. , . UNIVAC PARTS MFGcooe .... ,, •.... ·. ) ' 

., LIST J • w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

...... , .... ~ .( 

CA. U/M ST TYPE SIZE CLASS 

EA 4 M c A 

81101/0b ~ 777 

DOC NO. \ ; SHEET 

PL w"400b ic1 ] ~ l l 

ISSUE DA.TE CONTROL 

PCC AOC PCD COMM CODE TmE 

PC ASSftitBt.Y • OPTION SD Ot-4157 

FINO NO. QUANTITY REQUIRED U/M PCCt-----PAR_T_O_R_IDE_N_T Nr-0_. --i 
EIR AND PART DESCRIPTION INFORMATION ECC ST jcHG 

DOCUMENT NO. I DASH 
t----+--------r--,-r---+---+-__::_~~~--~.:.=-;_-4-~---------------~T-~----~1-----------~,-----------------+-+-+--· 

.... 

44 

40 

47 

48 

49 

50 

51 
52 

Sl 
54 
55 

Sb 

57 
58 

59 

60 

bl 

64 

67 

U01-1517B 

1: EA I qov432q :-01 lNTEGRATtD CIRCUIT DIGITAL TTL GT 2•2•2•l AOXI 

10 1 El I 3008194 1•00 INTEGRATED CIHCUIT TTL 7474 *FF D DU•L 
I I 

It 1 EA I 503~157 l•OO lNTEG~~TEU CIRCUIT DIGITAL DUAL D TYPE EDGE TRIG, F•F 
I 

2 EA I 3008195 1•00 lNTEGMATEO ClHCUIT TTL 7475 * REG LATCH 48T 
4 EA I 300b20~ '-oo INTEG~ATEO CIRCUIT • IC7 TTL 7493 * C~TR UBT 

. I 
b EA I qoot.a321 1•0t INTEGHATED ClHCUIT DIGITAL TTL FF 2 JK ET BT 

2 EA I 3007qSi:•OO INTEGRATED CIRCUIT TTL 7qt23 * M~B DUAL ~GT 
I EA I 4q15b321•00 INTEGRATED CIRCUIT TTL 7q1so MLPX 1 OF lb 

8 EA 2899585:-oo INTEGRATED CIRCUIT DIGITAL TTL 74170 *REG FILE 4X4 

3 EA I 30076451.oo INTEG~ATEO CIRCUIT TTL 7q193 • CNTR 48T UID 
I 

b EA i5to1q11-oo INTEGRATED CIRCUIT,OIGITAL 
i. EA I )008011 :-oo INTEGHATED CIRCUIT 
l E4 W~900010 1•00 INTEGRATED CIRCUIT, DIGITAL 

lbl EA I 503b505 •00 lNTEGRAT~O CIRCUIT 
l EA 1 

3 EA I 
2 EA 

18 EA 

EA 

50lb52i •00 INTEGRATED CIRCUIT DIGITAL 

zeqq5s& •00 INTEGRATED CIRCUIT DIGITAL 

w8001000 •OU DELAY LINE 

HEF DES ( 1) DL1,0L2, 
RES 1 FXD 1 COMPOSIT10N 1 114~ 1 5l 

Rl•R18, 

RES 1 FXD,COMPOSITIUN 1 1/4W 1 5X 
Rlq•R21,RBb 1 

TTL 74122 * MVB RGT W/C 

UTL 844 * Gf llN NANO 

TTLH 74H08 * GT ANO 21N 

TTL 3003 * GT OR 2IN 

TTL 7417~ * FF HE~ D 

10,00NSEC TD lTERM !qu OHM 

3000 OHMS 

120 OH"45 

EA 

wosozsoo ltt2 

REF DE.S 1t t) 

Wb502500 1121 

REF DES :c 1) 

W7100004 :101 

k~F OES I ( 1) 
I 

CAPACITUR, FIXED, CERAMIC O!EL t.o UF +aox, -·201 

c1,c2,cs,c9, 
2 EA WbS025QO 1123 RES,FXD,COMPOSJTION,114w,5x 12K 

I 
J. -.1 

O I 

I 

A 

I 

I 

o I 

I 

l 

A 

l 

I 

I 

A 

l 

I 

A 

A 

A 



....... v" ·•' ' 
'.'.~::~r.··: ;.,,'. ". ::, ·r' ·:; UNIVAC PARTS MFG CODE ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w PL 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0t/Oc w 777 ~4UOOotq 8 14 

TITLE 
PCC AOC PCO COMM CODE CA U/M ST TYPE 

SIZE CLASS 

PC ASSEMBLY • OPTION HL> OM357 EA A M c A 

FINO NO. QUANTITY REQUIRED U/M PCC 
PART OR IOENT NO. 

ECC ST CHG 
DOCUMENT NO. I DASH 

EIR ANO PART DESCRIPTION INFORMATION 

J I T I • 
~EF DES ( 1) ffl1 1 RSb, 

bq 30 EA Wb502500 471 RES,fXO,CUMPOSITION,1/4~ 1 5X q70 0Hf4S • 
REF OES ( 1) R221R231M341H27•W]o, ( 2) ~]Q,Rb21Rb3•A811R571 

MEF DES ( 3) R581 
7i 1 EA Wo502'SOO 182 RES1FX01COMPOSITION1l/qw,s1 1800 OHMS A 

REF OES ( 1) Rl71 
73 24 EA Wb502500 lOi RES,FXD1COMPOSJTION1114W15' 1000 OHMS A 

REF DES ( l) R241R331R351RJb1M]81 ( 2) Rql1R43,R451R471RU81 

REF DES ( ]) Rb01kol1R87•W90,~811 ( q) R95•R101, 
74 1 EA lf4b502500 303 ~E81FXO,CO~PUSITION,1/4w,5x ]OK A 

..... 
REF DES ( 1) R42 1 

7S l EA wo50f!Soo 223 AES,F~o,co~POSlTlON11/4w,s' 221< A 

REF DES ( l) R44 1 

7b l EA l'llb5l\i50 0 203 RES,FxD,CoMPOSlTION11/4w,sx 20K A 

REF DES ( 1) R4b 1 

77 l EA Wb502500 151 RES,Fxu,coMPOSlTION,tl4w,sx 150 OHMS A 

REF DES ( l ) R32, F.Ulq, 

78 t EA Wb502500 513 REs,FxU,CoHPOSlTlON1l/4W,5X s 1 t< A 

REF DES ( l) R50, 
79 l EA Wb502SOO 512 RES,F~O,CoMPOSlTION1114w,5X 5100 OH~S A 

REF OES ( 1) R'12, 

80 2 EA wo5oco10120&! Rf.SlSlOR, FIXED, COMPOSITION 2 I<. SX lw A 

REF OES 1 
( I 1) ~51,1<55, 

81 t EA Wb501010 ltUl ~ESISTOR, F'IXEO, 
I 

COMPOSITION 470 OH~S SI lW A 

~EF DES I ( 1 ) H'J3, ....... 

-~· 
I 

-~-.. ...1.. J 

-·-:) I I I 
UD1-1517B ---;I. - ·-



OU 

'( .... ._ .. _ ~, Y_(_ \U\11-\\.. r'ALIS~ M~Gc;r: 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b 

ISSUE DATE 

w 777 

DOC NO. 

PL ~440ot»t Q 

SHEET 

15 

CONTROL 

1.E 

PC ASSEMBLY • OPTION 80 0M357 
PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

FIND NO. 

82 

84 

85 

86 

87 

88 

89 

93 

QUANTITY REQUIRED 

2 

1 

I 
l 

1 

t 

65 

2 

I 
I 

..l 

U/M PCC 

EA 

EA 

EA C 

EA 

EA 

EA 

EA 

EA 

EA 

EA D 

I 

EA A M C A 

PART OR IDENT NO. 

DOCUMENT NO. l DASH 
EIR AND PART DESCRIPTION INFORMATION 

T 

Wb501010 ltol flESISTuR, FIXED, COMPOSITION 

kEF DES 1 ( 1) HSi, 
I 

~6502500 1391 RES1FXD1COMP08ITION11/4W1S~ 
I 

REF DES 1< tl Rsq,wa2, 
49lbb571•oo CAP FXO CER DIEL 

I 
HEF DES1C ll C4, 

w710035i 1t54 CAPACITOR, FIXED, TANT DIEL 
I 

REF DES I ( 1 ) C 3, 

Wb901500 :zat CAPACITOR, FIXED, MICA DIEL 
REF DESI( 1) CS, 

I 
Wb901500 1151 CAPACITOR, FIXEO, MICA DIEL 

REF. DES : C l) C&, 

~bq01500 :330 CAPACITOR, FIXED, MICA DIEL 
REF DESI( 1) C71 

,. 
100 OHMS sx 

390 OHMS 

sov +80 • 20% 

3SV lUX 

soov 51 

SOOY sx 

soov 5% 

lw 

lOOK 

150 

220 

150 

]] 

I 
bb30012 •05 CAPACITOR, FIXED, CEHAMIC DIEL .010 UF,SOVOC,+80~.-2ox 

REF OE6 ( l) c12,c1s,c10,ct9,C211 ( 2) C231C25•Cl71C29,C3t, 

REF DES ( 31 Cl21C34•C3b,CUO,C43• ( 4) C45,ca7,C49,C51,C53, 

REF DES ( 5) css,cs1,csq,c63,ctJ4, ( b) COb1Cb7,C70,C711C75• 

REF DES ( 7) C801C83•C851C871cq1- ( 8) C93,C95,cqa,c101-

REF DES ( 9) C104,C10o,c109.c111, (10) Cl131Cl141Cllb1C1171 
REF DES Ctl) C119,Cl2Z1Cl2U•C1261 Cli) Cl2ij, 

W7701017 •00 SE~ICONOUCTOH DtVlCf1 DIODE 200MA 

REF DES ( ll CH11Cki1 

i89905o 1-oo SEMICONDUCTOR DEVICE DIOOE 
I 

SILICON POWER 
REF DES I( tl CN31C~1J, 

l I .l 

' 

1N400J 

ECC ST lcHG 

A 

PF A 

PF 

PF A 

PF 

PF A 

A 



... 

..................... ' 
UNIVAC PARTS riiui'CtFarrc:niooenc-----------'------,-..1s~su~e-noAtt:ire~--r;c~oN;;;:TRn;:o..-L -----i111m00-c-N-0.------.:Ac-;:;----ics~HE~ETTll 

LIST J ,w PL 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81 / 0 t / 0 b W 7 7 7 W 4 4 0 0 b 1 9 8 lb 

TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

EA A "1 C A PC ASSEM8L.Y • OPTJlHJ t;[) UM357 

FIND NO. 

94 

.,,,, 
100 

101 

102 

103 

104 

108 

109 

110 

113 

114 

11 '5 

llb 

119 

120 

121 

122 

12& 

U01-1517B 

QUANTITY REQUIRED 

5 

s 
c4 

2 

b 

2 

2o7 

2 

7o 

t 

t 

. ·1· l 

U/M PCCr----PA_R_T O_R_ID_ENT--,-NO_. ---1 

DOCUMENT NO. I DASH 
EIR ANO PART DESCRIPTION INFORMATION 

EA 

EA 
EA I 
EA l 

EA l 

EA I 
EA 1 

EA 
EA 

EA 

EA 
EA 

EA 

EA 
IN 
EA 
EA 
EA 

EA 

I 

"1C7f)00019 :-oo 
REF OES 1C t) 

I 
~4800007 •00 

5030504 •OU 

3007755 •00 

300818& •00 

50lb14b •00 

900'1bl3 •01 

TfUNSlSTOR 

Qt, 

T 

~ESISTOM NtTWURK, FIXED 

lNTEGRATEO CIRCUIT DIGITAL 

INTEGRATED CIWCUIT 
INT~GRATEO CIHCUlT 

lNTEG~ATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT DIGITAL 

~58000b2 •09 CONTACT ELECTRICAL, ~IHE WARP 
WS700i95 •00 CONN, PMINTEU CIHCUIT1 ELEC 

REF DES C 1) J7A,J7H 1 

~57002qb •00 CONNECTOR, ~ECTANGULAR, ELEC 
WEF OES ( t) J81 

~ib00038 •00 CLIP, HflAINING 

W7800108 •00 SWITCH, TOGGLE, LEVER 
REF DES ( l) 51 1 

I 

PNP VCtiO t50V 

28ELEMT1•5 W 

T TLS 7'•504 

TTLH 74 ... 0" 
TTL 71.AlO 

TlLS 7'1874 

TTL.S 745112 

PLATING, GOLD 

ZX 200AND lOO 

* GT HEX INVERT 

* GT HEX INVERT 
• GT NANO 31N 

* FF OU~L D 

* FF DUAL Jt< 

SLDR MTD 40 FIXED PINS 

q FIXED SOCKETS RECP 

.ooo T~K, BERYLLIUM COPPER 

2 POSITIO~ 

W5800t8Q 1•00 CON~ECTOR 1 COAXIAL, ELECTRICAL 1000 VOLTS, 50 OHMS 

PEF OE8 1C 1) TP1 1 
I 

W570029b1•02 CON~EClOR, RECTANGULAR, ELEC 
w5qoooo1 :124 l~SULATtC1N SLEEVlMG, ELEC 
wZtOOOb2l•OI SCRE~, MACH, PAN HEAO 

I 
Wi202Sb01•0l ~AS~EH, ~LAT 

w22025ct :-uc WASt-t~w, LOCI<, FLAT 

~1 e,so2soo lto3 RES1fXD1COMP1l$IllON,l/'6~,'5l 
I 

~EF DESI( 1) kqt, 
I 
J ...1. 

BHACKET 

SIZE 24 BLAC~ 9 022 IO 
STL PASS XREC 2•5b 

SST PASSaOiSTHK 1 08910 

NO, Z. 

lOk 

,teo 
,Z190D 

ECC ST jcHG 

A 

A. 

A 

I 

I 
A 

A 

A 

A 

A 

.. 

A 

• .. 
A 

A 

A 

• 

..... 



.... 

MA'rf I e ~ \.t. ,.,._.,I c.cu 

S'F-'f:5f~~7:''r'\ UNIVAC PARTS MFGcoDe 

LIST J 1 w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

TITLE 

PC ASSEMBLY • UPTJON 80 DM357 

FIND NO. 

tc7 

134 

t35 

llb 

2 

3 
Q 

b 

8 

C'I 

lZ 
13 

14 

!5 
lb 

17 

21 

22 
23 
25 

26 

27 
28 

UD1-1517B 

QUANTITY REQUIRED 

I 

1 I 
I 
I 
I 

1 I 

1 I 
I 

AR I 

I.I 

9 

3 

2 

8 

l 
t 

'1 

2 

1 

l 

l 

lb 

~ 

I 

12 
q 

b 

1 I 
I 
I 

_l 

PART OR IOENT NO. 
U/M PCC DOCUMENT NO. 1 DASH 

EA 

EA 

Ir-.t 

I 

Wo501010 :331 

f.IEF DES :c ll 

t'iuqoo 1 &9 l•O l 
I 

W8b00053 1•0i 
w5l003ll 1.qo 

I 
• ********** 1**** 

E• I 50lb51b :•oo 
EA I 503~50b l•OO 

EA I 2H9Z07q:-oo 
EA l 28920811.uo 

I 
E~ l q0043231•0l 

EA w"qoo l 71 :-oo 
EA W4900151 :•00 

EA 503bS241•00 

EA 
EA 
EA 
EA 1 

EA 
EA l 

EA 1 

EA 1 

EA l 

E~ I 

I 
V448<>000S 1•00 

... 4'100348 :-oo 
wU'l00182 1•00 

I 
3008182'•00 

I 
w4q0017b1•00 

w4qoot75 :-oo 
'1001407 1•01 

I 
50Jb515 1•00 

csqq571 :-oo 
3011354 l•oO 

I 
2aqq412 , .. oo 

I 
I 

.., ....... " •. "1 
ISSUE DATE CONTROL 

DOC NO. ' 

81/0l/Oo w 777 PL w 1111 o o t. t Q ] e 
PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE 

E• A H c 

EIR ANO PART DESCRIPTION INFORMATION 

T 

HESISTOR, FlXtD1 COMPOSITION 
R'iti, 

INlEGRAT~O ClHCUIT,DIGlTAL 
LABEL, IDENTIFICATION 
WIRE, ~LEC 

SEE TAUULATlUN ON ORAWING 
INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGHATEO ClWCUIT DIGITAL 
!NTEGMATEO CIRCUIT DIGITAL 
INTEGRATED CIRCUIT DIGITAL 
I~TEGRATED CIHCuIT DIGITAL 
INTEGRAT~D CIRCUIT, DIGITAL 
lNTF.GMATEO CIRCUIT DIGITAL 
OPOELECTRONIC COUPLER 

INTEGAATEO CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT 
lNTEGHATED CIRCUIT, DIGITAL 

lNTEG~ATED CIRCUIT, OIGITAL 
INTEGRATED CIRCUIT DIGITAL 

INTEGRATED CIRCUIT 
l~TEGkATEO CIRCUIT DIGITAL 

l~TEG~ATED CIRCUIT 

lNTE~~ATED CIRCUIT LINEAR 

I I 

330 OHMS sx lW 

TTLS 74S7Q * FF D SELECTED 
TTY CRT 700 RED LT~ WHT BKGD 

30SLD JOOV PVO WHT 

VAR DATA PART • Ol ********* 
TTLS 74510 * GT NANO lIN 

TTLS 74S1l * GT ANO 3JN 
TTLS 7QS20 * GT NANO 4IN 

TTLS 74Sb4 * GT AOl 
TTL FF Z JK ET 
TTLS 748114 

ST 

FF JK DUAL ET 
REG &HF 4tH TTL 93H72 

TTL 3404 

PLASTIC 
CMUS 

TTLS 

TTL 
TTL 

&UOZ· 

748113 

7402 
7'514?2 

* FF LATCH bBT 

UART 

FF DUAL Jt< ET 

* GT NOR ZIN 
LN RECEIVER 

TTL 82Sb2 9BT PARTY GEN 
TTL DEC BIN 1 OF ij BT 

TTLH 7~HOO * GT NANO ZIN 
TTLS 74800 i GT NANO 2IN 

TTLH 
TTL 

741-tO l 

71.lOl 

i 

* GT ~AND ilN 

* GT NANO 21"1 

SHEET 

17 
CLASS 

• 
ECC ST lcHG 

I 

A 

A 

A 

A 

• 
• 
A 

o I 

A 

A 

I 
A 

A 

A 

I j 
I 

Aj 

•I 
0 : I 
• 
J 
A 



· · t,. ·· r ~~ · · -, · . ·.UNIVAC PARTS MFG CODE ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w 
PL 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b w 777 W4400blq 8 18 
TITLE 

PCC ADC PCD COMM CODE CA U/M ST TYPE 
SIZE CLASS 

PC ASSEM~LY • UPTJOt.a BO l>flll357 EA A f-1 c • 
FIND NO. QUANTITY REQUIRED U/M PCC 

PART OR IOENT NO. 
EIR ANO PART DESCRIPTION INFORMATION ECC ST lcHG 

DOCUMENT NO. I DASH 
l I . ' 

30 4 EA t>558b75:•00 lNTEGHAlEO CIRCUIT A 
)4 8 EA I 2aqq5731.()0 INTEllRATEO 

I 
CIRCUIT DIGITAL TTLH 74Hlt * GT ANO lIN I 

35 l EA I 3008CJ8'11•00 lNTEGfOTED Clf(CUIT TTL 74'13 * GT NANO £ilN I 
3t> l EA I 

I 
30081871•00 INTEGRATEO CIRCUIT TTL 7ta20 * GT NANO tUN 1 

37 7 EA I 10133551.oo lNTEGRATEO CIRCUIT•IC1 412 TTLH 74H21 * GT AND 41N I 
38 

I 
74H30 * GT NANO 81N I t EA 30134&81•00 I~TEG~ATED CIRCUIT • IC204 TTLH 

3q 33 EA w1aqoo1.?s 1-ot INTEGRATED CIRCUIT, DIGITAL TTL 7418 QlJAO 21N NANO I 
I 

42 3 EA WUCJ0009) •01 lNTE:GfUT~O CIRCUIT, OIGITAL TTLH 74HSO ' 44 1 EA I QOOUJ2Q •Ol INTEGRATED CIRCUIT DIGITAL TTL GT 2•2•i•l AOXI 0 I 
4b 10 EA I 30081 cu •00 INTEG~ATEO CIRCUIT TTL 7q74 * FF D DUAL I .... 
41 7 EA I 5030157 •llO INTEGRATED CIHCUIT DIGITAL DUAL D TYPE EDGE TRIG. F•F A 

48 2 EA I ]008195 •00 INTEGRATED CI~CUIT TTL 7475 • REG LATCH 4BT I 
49 4 EA I 3001>204 •00 INTEGMATEO CIRCUIT • IC7 TTI.. 7493 * CNTH 48T 1 
50 b EA I qoo4321 •01 INTEGRATED CIRCUIT DIGITAL TTL FF i JK ET BT 0 I 
51 2 EA I 3007952 •00 INTEGR•TEO CIRCUIT TTL 74123 * MVB DUAL RGT I 
54 l EA I 3007845 •00 INTEGRATED CIRCUIT TTL 74193 * CNTfiC 4BT U/O 1 
55 b EA 2s101q3 •00 INTEGfH TEO CI~CUIT 1 0IGITAL I 
Sb 2 EA l 3008031 .,lO INTEGHATED CIRCUIT TTL 74122 * MVB RGT WIC I 
57 3 EA ,u1qooo10 1-oo INTEGRATED CIRCUIT, DIGITAL DTL 844 * GT 21N NANO A 

58 15 EA I 'i03b505:•00 lNTEGWAlEO ClkCUIT TTLH 74't-108 * GT AND 2IN I 
5q 3 EA 1 503b5221•00 lNlEG~ATED CIRCUIT DIGITAL TTL 3003 * GT OR 2IN I 
bO 3 EA I 

I 
28q958b1•00 INTEGRATED CIRCUIT DIGITAL TTL 7«H74' * FF HEX 0 A 

bl a E1' W8001000 :•Oq DELAY Ll"'E 30,00NSEC TD 3TERM 390 OH"1 A i 

~EF OEslc 
I 

l ) IJL1,()L.2, 
bl 18 EA ~'41>502'500 l3b2 RES 1 FXD,COMPUSillON,1/4W 1 5X 3b00 OHMS A 

I 
_j_ l -

_j_ ...L ...l UD1 15178 .-J. .._) 



y ••• - • ·• 1 
ISSUE DATE CONTROL 

OOCNO. ' I 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b w 171 PL ,.44oou., ] e 
TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE 

PC ASSEMBLY • OPTION BO 0~357 EA A M C 

FIND NO. QUANTITY REQUIRED U/M PCC 

b7 EA 

EA 

14 EA 

l EA 

73 21 EA 

74 l EA 

75 1 EA 

76 t EA 

77 EA 

78 1 EA 

..l 
UDH517B 

PART OR IOENT NO. 

DOCUMENT NO. I DASH 
EIR AND PART DESCRIPTION INFORMATION 

I o I 

HEF DES ( lJ Rt•R18 1 

W&502500 121 RES,FxD,COHPOSJTlON,1/4w,sx 120 OHMS 

REF DES ( 1) Rlq•R211H801 

~110000~ 101 C•PACITOW, FI~Eo, CEHA~IC OlEL t,O UF +eox, •201 

REF DES ( l) c1,c2,ce,cq, 
Wb~Oi500 123 RE51FX01COMPUSITION11/4W,5X l2K 

HEF OES ( l) R11 1 ~5h, 

Wb502500 1471 RES,fXL>,COMfJOSITION,114w,si 470 OHMS 

REF DES:( l) R22 1 R23 1 Rl4 1 R27•R30 1 ( 21 R39 1 H57,R58,Rb2,R7q• 

REF DES I( 3) ~811 R57 M58 
I 

Wb502SOO 1182 RES1FXD1COMPOSITION 1 114W,5X 1800 OHMS 

REF OES :c 1) R371 
~~so2500:102 RES,Fio,coMPOSITION,t/4W,SX 1000 OHMS 

REF DESI( 1) H241Rll1Rl51R3&1Rl81 ( 2) H411R4],Rq5,R47,R48, 
I 

REF DES IC 3) R63,R87•k90,R95•Rq7, ( 4) R9q•H101, 

Wb502500 :103 HES,FXO,CO~POSITIUN,1/4w,5x lOK 

MEF DES:< 1) H~2, 
~b50Z500 1221 HES,FxD,CoMPOSITION1l/4~,sx 22~ 

I 
REF DES 1< 1) R44, 

Wb502500 :203 RES,f>tD 1 CnMPOSITlON 1 1/4~,51 201< 

REF DES I ( l) R4t> 1 

I 
Wb502500 1151 RES,Fxo,co~POSITION11/4w,sx 150 OHMS 

REF DES :c ll R32,R49 1 

~b502500 1513 RES1f"XD1COMPOSlTlON1114W 1 51 SlK 
I 

kEF DES I( l) R50, 

l -1 
T 

I 

SHEET 

CLASS 

• 
ECC ST CHG 

A 

• 

A 

A 



r1 A 4 l'f I t "- ' "" 1.. ~ '" u 1 1 Ii. I; v U ''° • t, V • '\fl M 

s:.;r·-:.:~ r:,~ UNIVAC PARTS MFG CODE 
J 

ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w PL WU400b1q 8 20 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0l/Ob w 777 
TITLE PCC AOC PCD COMMCOOE CA U/M ST TYPE SIZE CLASS 

PC ASSEMliLr • UPTlO~ 80 U~357 EA A "4 c • 
FINO NO. QUANTITY REQUIRED U/M PCC 

PART OR IOENT NO. 
EIR ANO PART DESCRIPTION INFORMATION lecc ST lcHG 

DOCUMENT NO. I DASH 
I I I 

,. 
7q t EA woso2soo :s12 RE61f-X01COMPOSlTlON11/4W,S% 5100 OHMS A 

REF DE5 1C 
I 

1) R921 
eo 2 EA WbS020101202 kf.SlSTOR 1 FI)(E01 COMPOSITION 2 K 5X 2w A 

REF DES ( t) ~Sl,R55, 

81 1 EA we,501010 4171 RESISTOR, FIXED1 COMPUSl TION 470 OHMS SX lW A 

REF DES c 1) R53, 
82 l EA lllb5010l0 101 RESISTOH, FIXE01 COMPOSITION 100 0Hf48 51 lW A 

REF DES ( l) RS&!, 
84 2 EA w&soasoo 391 RES1FXD1COMPOSITION11/4W,51 390 O~MS A 

REF DES ( l) RSCl,~821 
~ 

85 t EA c 4«Hob57 •Ob CAP F>tO CER DIEL sov +80 • 201 IOOK p, A 
.... 

HEF OES ( 1) C'-1 
8b 1 EA W7100352 154 CAPACITOR, FIXED, TANT DIEL 35V 1 ox 150 PF A 

HEF OES ( I) Cl, 
87 1 EA -.bqo1soo 22t CAPACITOR I FIXE01 MICA DIEL 500V 51 220 PF • 

~EF DES ( l) C51 
88 l EA wbq01500 151 CAPAC I TOH, FIXED, MICA DIEL soov 51 150 PF A 

REF DES ( l) Cb1 

89 l EA ~bq01500 310 CAPACITOR, Fl)(E01 MICA DIEL soov sx 33 PF A 

REF DES ( l) c1, 
qO oS EA bb3001i •05 CAPACITOR, Fl>CE01 CEHAMIC OI~L ,010 UF,SOVOC 1+80X1•iOX A 

REF OES ( 1 ) c12,c1s,c1b,c19,c21, ( 2) c21,c2s-c21,ci9,c3t, 
RE.F DES ( 3) c1z,cl4•C3o,cao,c4l• ( 4) CQ5,C47 1 C49,C51,C51~ 

HEF OES ( 5) CS5,C57,C59,Cbl,Cb4, ( f.>) c&o,cb1,c10,c11,c1s-
REF DES ( 7) C80,C83•C85 1 C87•cq1. ( 8) cqJ,cqs,c9a,c101-

~· 
-1. I --J I I I U01-1517B 

--



... 

M"lt'llta ..,.,, • '"""et "''v 
s:·F-{~F~~\1 ~,- ~NIVAC PARTS MFGCODE 

LIST J ,w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

............ ., __ ,. 
ISSUE DATE 

81101/0b 

CONTROL DOC NO_ SHEET 

w 777 PL 8 21 
TITLE 

CA U/M ST TYPE SIZE CLASS PCC ADC PCD COMM CODE 

PC ASSEMBLY • OPTION RO 0M357 

FINO NO. 

93 

q& 

100 

101 

102 

103 

104 

108 

109 

110 

l13 
114 

115 

llb 

UD1-15178 

QUANTITY REQUIRED 

T 

l 

'5 
1 

51 

23
1 
I 

l I 

o: 
21 

I 
25q I 

2' 
I 

1 

,.7 

l 

1 

I 
I 

_J_ 

EA A M C A 

U/M PCCi-----PAR_T_O_R_IDE_N_T Nr-O_. ---t 

DOCUMENT NO. I DASH 
EIR AND PART DESCRIPTION INFORMATION 

EA 

El D 

EA 
EA I 
EA I 
EA I 
EA l 

EA I 

EA 
EA 

EA 

EA 
EA 

EA 

EA 

I 

REF OES :c 9) 

REF OES 1<11> 
I 

W77010171•QO 
I 

REF o~s I ( 1) 

289'105b •00 

I 

c1oq,c1ob,Ctto,c1t1, cto> c113,ctl4,Cttb,ct11, 

c11q,c122,c12q•ct2b, t12> c12e,c1oq, 

SEMICONDUCTOR DEVICE, DIODE 200~A 

CR11CR2, 
SEMICONDUCTOR DEVICE DIODE SILICON PO~ER 1N4003 

~EF DES C l) CRl,CN4, 

W7bOOOt9 •00 TRANSISTOR 

PEF DES ( 1l Wt 

PNP VCBO 150V S.&MW BETA20 

WQ800007 •00 

5011)504 •00 

3007755 •00 

]008l8b •00 

503bl4b •00 

9004b33 •Ol 

W'58000b2 1•09 

ws100295:-oo 
REF OES : ( l) 

ill570029b 1•00 
I 

REF OES 1( l) 

W2b00038 :•00 

w7800108 l•OO 

REF DES : ( 1) 

WS800l89 :•00 

REF Of.SI( 1) 
I 

W570029b j•02 
I 

_l 

RESISTOR NETWOHK1 FIXED 

INTEGRATED CIRCUIT DIGITAL 
INTEGRATED CIRCUIT 
INTEGHATED CIRCUIT 
INTEGRATED CIRCUIT DIGITAL 

INTEGRATED Cl~CUIT OIGITAL 

28ELE.Ml1,5 W 

TTLS 74SOU 
TTLH 74H04 

TTL 7410 

TTLS 7457q 

TTLS 7t1Slt2 

21 200AND 300 

* GT HEX INVERT 
* GT HEX INVERT 
* GT NAND 3JN 

* Ff DUAL D 
* FF DUAL JK 

CONTACT ELECTRICAL, ~lRE WARP PLATING, GOLD 

CONN, PRINTED CIHCUIT, ELEC SLDH "TD -40 FIXED PINS 

J7A,J7B, 
CONNlCTOR, RECTANGULAR, EL~C 

J8, 

CLIP, RETAINING 
SWITCH, TOGGLE, LEVEN 
S 1 I 

q FIXED SOCKETS RECP 

,OOb THK, HERYLLJUM COPPER 
2 Pl•SITION 

CONNECTOR, COAXIAL, ELECTRICAL 1000 VOLTS, 50 OHMS 
TP 11 

CONNECTOH, HECTANGULAR 1 ELEC BFUCKE. T 

-1 .l 

ECC ST CHG 

A 

A 

1 

1 
A 

A 

A 

A 

A 

A 

A 



rt ,_ 4 111 I t \I t "" '- '- ' ~ • • • • -.. a.. ., 

' i· ~:;r' .. ·" UNIVAC PARTS r..iMiiiFGrrc:n.ooe~---------__:._----...,s;;:;su~E~DA;T,TE~---,-;:c:n.oNu,;TR;;rou-L ---lmlll!""'oo .. c-N111111111o.-----.-&iAcr---ns~HEETi:Wlil 
LIST J ,w PL 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0 b _.. 7 7 7 W q" 00(,19 13 22 
TITLE PCC AOC PCD COMM CODE 

PC lSSEMBL V • OPTION t11J llM:S57 
CA U/M ST TYPE SIZE CLASS 

l::A A. M C A 

FIND NO. 

11'1 

120 

121 

122 

llb 

127 

131 

134 

135 

13b 

QUANTITY REQUIRED 

1 

AR 

l 

1 

AR 

*•*** ******* *** 
2 2 
3 b 

4 1 

b 1 

8 1t 

14 2 

15 

lb 

17 

ic~ 

22 

23 

UDt-15178 

t 

1 

I 

" 
2 

l 

...1 

U/M PCCi-----PA_RT_O_R_IDE_N_T T-NO_. --1 

DOCUMENT NO. I DASH 
EIR ANO PART DESCRIPTION INFORMATION 

IN 
EA 

EA 
EA 
EA 

EA 

IN 
EA 
EA 
IN 

I 

w5400001 :12~ 
W2l000b? 1•01 

I 
wZ2025bO •Ol 

INSULATION SLEEVING, ELEC 
SCRf ~, ~•CH, PA~ HE~D 

~ASHE..R, FL•T 

~2202561 •02 ~ASHEM, LOCK, FLAT 

Wb50Z500 103 HES1fX01COMPOSlTION1114~,5X 

REF DES C l) H'it, 

wb5010\0 331 HESISTOR, FIXED, COHPOSITION 

REF DES ( ll Rqu, 
w5300003 •O& WlME, ELECT~ICAL 

waQOOlbq •01 INTEGRATEO c1wcu1T1DIGITAL 
~8&00053 •Oi LAMEL1 IDENTIFICATION 

w5300333 •90 WIHE, ELEC 

• ********** **** SlE TABULATION ON DRAWING 
EA I 503b51b •00 INTEGRATED CIRCUIT DIGITAL 
EA I 
EA I 
EA l 

EA l 

EA 
EA 
EA 
EA I 
EA 1 

E~ 

EA I 

503b50t> •00 

2892079 •00 

2aq2os1 .oo 
Q004323 •Ol 

w4800005 •Of) 

... 4900348 , .. oo 
wU90ut82l•OO 

I 
30081821•00 

I 289QS87 
1
-oo 

w4CJ0011sl.oo 
I 

quo1uo11•01 
I 
l 

lNTEGRtTEO CIRCUIT 

l~TEGHATEO CIHCUIT DIGITAL 
INTEGRATED CIRCUIT DIGITAL 

INTEGRATED CIHCUlT DIGITAL 

UPOELECTkONIC COUPLEM 

INTEGHATEO CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT, OIGIT•L 
INTEGkATEO CIRCUIT 
lNTEGHATED CIRCUIT DIGITAL 

lNTEG~ATED ClRCUlT, OIGilAL 

INTEGRATED CIWCUIT DIGITAL 

-} 

T 1 

SIZE 2U BLACK ,022 ID 

SlL PASS XREC 2•5o ,180 

SST P•SS.025THK ,08910 ,21900 

NO, 2 

I OK 

330 OHMS 5X lw 

iO AWG 

TTLS 7US7U * ff D SELECTED 
TTY CRT 700 REO LTR WHT BKGD 

30SLD JOOV PVO WHT 

VAR OATA PART • 04 ********* 
TTLS 74810 * GT NANO 3IN 

TTLS 7"511 * GT ANO llh 

TTLS 7ijS20 * GT NANO UIN 

TTLS 74Sb4 * GT AOI 

TTL FF 2 JK ET BT 
PLASTIC 
CMOS b~02 UAHT 

TflS 7US11l FF DUAL JK El 
TTL 7U02 * GT NOR 2IN 

T TL 7 U t 7 5 *. FF D (JU A 0 

TTL 82Sb2 9BT PARTV GEN 

TTL DEC BIN 1 OF 8 HT 

____ , 

lecc ST jcHG 

A 

A 

A 

A 

A 

A 

A 

l 

A 

A 

A 

A 

A 

A 

A 

o I 

A 

A 

A 

1 

A 

A 

0 1 

.... 



n ~ ... ,,. '. . '"' ... ..,,. II-CO."' -,.,. . - ..... 1 -' =:r~ r; r~~:;'\,J · 'Ir UNIVAC PARTS MFG CODE '·~ ISSUE DATE CONTROL DOC NO. ,, ; SHEET 

LIST J .~ PL WllllOObt 9 ] 21 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b w 777 8 
TITLE PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMHLY • OPTION 00 UM357 f A .A M c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR IOENT NO. 

EIR AND PART DESCRIPTION INFORMATION ECC ST lcHG 
DOCUMENT NO. I DASH 

T I T T I 

i5 10 EA I 5 0 3 b 5 t s : • 0 \l lNTEGHATED CIRCLIIT TTLH 7tlt100 * GT NANO 2IN t 

2b 7 EA I 289'1571 1•00 INTEGMATf..D CIRCUIT DIGIT AL TTLS 74500 * GT NANO 2IN A 
I 

27 b EA I 3013354 1-00 lNTEGRAlE.£> CIRCUIT TTLH 7QH0l * GT NANO 2IN I 
I 

28 7 EA I 2ttq9~12 1•00 INTEGRATE.O CIRCUIT LINEAR TTL 7401 * GT NAN[l 2IN A 

30 q EA b558b751•00 INTEGRATED ClHCUlT A 
I 

34 q EA 1 2sqqs11 1-oo INTEG~ATEO Cl~CUIT DIGITAL. TTLH 7t1H1 t • GT ANO 3IN I 

35 1 EA I 300ti089 1•00 
I 

ItHEGRA Tl:D CIRCUIT TTL 7~13 * GT NANO 41N l 
lb l EA 1 3006187 1•00 INTEGRATED CIRCUIT Tl'L 71.120 • GT NANO 4IN I 
37 7 E4 I 10l335S:•OO INTEGRA1EO ClMCUIT•lClql TTLH 74Hil * GT AND 4IN I 
]8 t EA 301l4t>8l•OCJ INTEGlh TED CIHCUIT • IC20'4 TTLH 7llH10 * GT NANO 8IN I .... Jq lb EA W4C100126 •Ol INTEGRATED CIRCUIT, DIGITAL TTL 7438 QUAD 21N NANO I 
42 1 EA w4qO(J09l •Ol lNTEuHATED CIRCUIT, OIGITAL TTLH 74H50 A 

41 1 EA I 503&51q •00 lNTEGRATEO CIRCUIT DIGITAL z, 2WIDE 2INPUT ANDIO~ INVERT I 
4b 10 EA I 3008194 •00 lNTEGMATED CIRCUIT TTL 11.414 * FF D OUAL I 
47 1 l EA I 503&1'57 •00 lNTEGHATED CIHCUIT DIGITAL DIJAL D TYPE EDGE TRIG, F•F A 

Q8 a EA l 3008195 •OO INTEGRATED CIRCUIT TTL 71.175 * REG LATCH tH:H I 
qq " EA I J00b204 •00 INTEGRATED CIRCUIT • tC7 TTL 74q3 * CNTH UBT I 
50 3 EA 1 qoou321 •Ol lNTfGHATEO ClHCUIT DIGITAL TTL FF 2 JK ET BT 0 I 
51 2 EA 1 300795i t•OO INTEGHATEU CIRCUIT TTL ,4123 • MVB DUAL RGT I 
52 l EA I "'H5b32 :•CJO INTEGRATED CIRCUIT TTL 7Ul50 MLPX 1 OF lb 1 
SJ 8 EA 26C'lq585 l•OO INTEG~ATEO Cl~ClJIT DIGITAL TTL 71.&l 70 • REG FILE 4 )( q A 

5q 3 
I EA I 3007845 1•00 lNTt:GHATEO ClHCUIT TTL 7LU')3 * CNTH tun U/O I 

55 & EA 2s101q1:-oo lNTEGfU TED ClkClJIT ,DIGITAL 1 
Sb 2 EA I 300803t l.oo INTEGHATf.D CIRCUIT TTL 74122 * MVB RGT ~IC 1 

I 
57 l EA wuqoo o 1 o 1-00 INTEGkATED ClHCUJT, DIGITAL DTL 84~ • GT 21N NANO A 

I 
_L l -1 1 -1 

UD1-1517B ' 



Pl A ,l N t I \, I \, L. C. t'HJ I I t;. ~ v ""' ...... , . " .. ' 
'r ..;~, • ;<.. •• ·• 

UNIVAC PARTS MFGCODE ;. ·; ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w PL ;!4 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b ~ 777 ~~400blq ~ 

TITLE 
PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMtiL Y • l1P l ION Hl> l.H(SS7 l-..A A flli c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR IOENT NO. 

jecc ST jcHG 
DOCUMENT NO. I DASH 

EIR ANO PART DESCRIPTION INFORMATION 

T I T T I 

58 11.t EA I S03t>'505 •UO INTEGRATED CIRCUIT TTLH 74H08 * GT AND 2IN I 

59 3 EA 1 503b522 •00 lNTEGfO TEO C IHCUIT lHGlTAL TTL 3003 • GT OR ~lN I 

bl l EA Wb001000 •0£1 DE.LAY LINE l0 1 00NSE.C TO 3TERP4 390 OHM A 

REF UES ( 1 ) DLl, 
bl 18 EA W&S02500 3bi RES,fXO,COHPOSITION11/4w,5X lbOO OHMS A 

HEF DES ( l) H l •IH 6 I 

b4 4 EA WbSOiSClO 121 fiES1FXD1COMPUSITION11/4W15X 120 OHMS A 

REF DES ( 1 ) Rlq•~lt 1R801 

b1 " EA W7100004 101 CAPACITOR, FIXED, CERAMIC UlEL 1,0 UF +sox, •201 A 

REF OES ( 1l c1,c2,ca,cq, 
~ 

b8 2 EA wb5oasoo 123 HES1FXD1COMPOSITION11/4W,5l 12K A 
~EF Df 8 ( 1) R31 1H5b 1 

b'i 28 EA Wb502500 U7l RES,FXO,COMPOSlTION,1/4W 15% 470 OH"4S A 

REF DES ( t ) R2Z 1 H23,H27•HlU 1 R3~, ( Zl Hlq 1Hb2 1 R75•R78 1 R80, 

REF DES ( 3) t<57,H58,Hbl•~74 1 
1l t EA we.so2soo 18C! MEs,Fxu,coMPUSlTION11/4W,5X ltiOO OHMS· 4 

REF DES ( 1) R37, 
73 23 EA Wb502500 102 HES1FXD1COMPOSITION11/4W 1 5X 1000 OHMS A 

HEF DES ( l) R241Rll1R351Rlb1H381 ( 2) R~\1H431HQ~1H411R481 
HEF DES ( 3) ~b01Hbl1k8J1R87•H90, ( 4) R951R9b,R98•Rl01 1 

74 1 EA Wb502SOO 303 kES1FXO,CO~PUSlTION1l/4W 1 5X 3 0t< A 

RE.F DES ( 1 ) H42, 
75 1 EA Wb50250Q 223 HES,FXD,COMPOSITION 1 1/Q~ 1 5~ 221<. • 

HEF DES ( 1 ) w·44, 

7o 1 EA Wb50f!500 203 HES,fXD,CUMPHSITION,1/Ltw,sx 20K A 
··~· 

_j_ j -J I I I ··~ 
U01-15178 

-
I -·---

·--"" 



... ,,,,,,.,, 
"' "' , ... ..., .. ~~" y M .... ¥ ' ·~ ... _, _J' s1-:::1 r:;, r:·:,;;:: \ ! :. :; , LJNIVAC PARTS MFG CODE '-- ISSUE DATE CONTROL DOC NO. ~ SHEET 
( 

LIST J ,~ PL 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0b w 777 wq400bl9 A 25 

TITLE PCC ADC PCD COMM CODE CA U/M ST TYPE 
SIZE CLASS 

PC ASSEMBLY -OPTION fj lJ ()M357 E.A A ,... c A 

FIND NO. QUANTITY REQUIRED U/M PCC PART OR IOENT NO. 
EIR AND PART DESCRIPTION INFORMATION ECC ST jcHG 

DOCUMENT NO. 1 DASH 
I I I 

REF DES :c t) fHlb1 

77 2 EA wbS0250o 1151 
I 

HE.S,fXD,COMPllSl TI Ur~, 1/4w,5% 150 OHMS A 

WfF DES IC 1 ) Hl21t-<49, 
78 l EA 

I 
Wo502500 1513 RES1FXD,COMPUSITION11/4W,5X SlK A 

REF DES IC 1) HSO, 
I 79 l EA Wb502500 1512 RES,FXO,CoMPOSITION1114w,5X 5100 OHMS A 

REF DES:( 1 l M92, 
80 2 EA ~0Sulo1012oa RES IS TOH, FIXED, COt1POSITION 2 K si 2w A 

HEF OES ( l) H5l1R55, 
81 1 EA Wb501010- 4 71 HES1STOR 1 FIXED, CUMPOSlT ION 'l70 OHMS 5¥ 1~ ' .... 

WEF OES ( 1) H53, 
ea \ EA Wb501010 l 0 l RESISTOR, FIXED, COMPOS IT I UN 100 OHMS sx tw A 

REF OES ( t) R52, 
84 1 EA woSOcSOO ]CH WES,FXO,CUHPOSITION,1/qw,5% 390 OHMS A 

REF OES ( 1) ~sq, 

85 l EA c 4q10057 1•0b CAP f XD CEH DIEL sov +80 .• zox 1 OOt< PF A 

HEF oEs:c 1) cu, 
8b 1 EA w7tOOlS2'154 CAPAC I TOH, FIXED, 

I 
TANT DlEL 35V 1 llX 150 PF A 

REF DES1C 1) C3, 
87 1 EA ~fbqo1soo :221 CAPAC I TOH, FIXED, MICA UIEL 500V 5X 2co PF A 

UEF OES I( 1) cs, 
88 1 EA I 

CAPAClTUW, FIXED, Wbq01500 115\ MICA UIEL suuv 5X 150 PF A 

REF DES :c l) Ct>, 
aq t I EA wbqo15oo 1330 CAPAC lTUH, FlXfO, MICA DIEL soov sx 33 PF A 

I I 

I HEf DES IC ll C1 1 

I I 
_l_ J_ ...L ..1. _j_ 

UD1-15178 T 



M"' ' •• ' I \. ' "'""... I HJ • • c;. c. " 

··r:. ... ~·· ·~.· UNIVAC PARTS MFGCODE 

LIST J ,w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

v ....... """' • ., ... ' 

ISSUE DATE CONTROL DOC NO. 

PL wq400bt q 81/0l/Ob W 777 

AC SHEET 

8 2b 
TITLE 

PC ASS E. M ~LY • CJ P TI 0 M H 0 0 Ml 5 7 
PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

EA A M t A 

FINO NO. QUANTITY REQUIRED U/M PCCi----PA_RT_O_R_IDE_N_T .--NO_. -~ 
DOCUMENT NO. l DASH 

EIR AND PART DESCRIPTION INFORMATION jecc ST lcHG 

I 

9o b5 EA 

qz 2 EA 

93 2 EA D 

96 

100 

101 

102 

103 

104 

108 

110 

113 

114 

UOt-15178 

1 

l 

4 

20 

2 

l 

1. 

250 

1 

7t 

1 

~· 
j_ 

EA 

EA 
EA I 
EA I 
EA I 
EA I 
EA 1 

EA 
EA 

EA 
EA 

I 

bb300ti l•ns c•PAttTu~, fIXEO, CEk4MlC DIEL .010 Uf,50VDC,+80X,•20¥ 

REF DES C 1) Ll21ll51Ctb1Ctq,c21, C 2) C231C25•C27,CZQ1Cll1 

REF DES ( 3) C3Z1Cl4•C301C40,C43• ( ~) CU51C471C49,C51,cs1, 

HEF DtS ( 5) css,cs7,C59,Cb3,Cb4, ( b) Cbb,Cb7,C70,C71,C75• 

HEF OES ( 7) t~O,C8l•CA5,cs1,cq1- ( 8) cql,C95,C98,C10l• 

REF OES ( Q) cto~,ctub,CtOq,c110, (10) c111,c113,Ct141Cllb1 

REF DES (11) c111,c11q,c122,c12q. (12) C12b,Cl28, 

W7701017 •00 SEMlCONOUCTUH DEVICE, DIODE 200~A 

HEF UES C l) CHl1CRc1 

2699056 •00 SEMICONOUCTQ~ UEVlCE DIODE 
REF DEB ( 1) CH31CRU, 

W7b0001q •00 THANSISTOR 

HEF DES ( 1) Ul, 

W4800007 •00 HESISTOH NETWORK, FIXED 

503bSU4 •00 lNTfGRATEO CIRCUIT DIGITAL 

3007755 •00 INTEGRATED CIMCUIT 
300618& ·~O INTEGRATED CIHCUIT 

50lb14~ •00 INTEGRATED CIRCUIT DIGITAL 

9004b331•Ul INTEGRATEO Cl~CUIT DIGITAL 

W50000b2:•0CJ CONTACT ELECTHICAL1 .-.IRE WARP 
WS7oo2qbl•OO CUNN~CTOR, PECTANGULAR, ELEC 

kEf lJES :c l) JH, 

W2b00038 :•00 CLIP, HETAlNlNG 

~7800108 l.oo 5~1TtH, TOGGL~. LEVER 
I 

f( E F f) f s I ( 1 ) 51 I 

I 
I 

SILICON POWER 

PNP VCBO tSOV SebMW BETA20 

28ELEMT1.5 w 
TTLS 71u1ou 
TTLH 74HOU 

TTL 7410 

TlLS 74574 

TTLS 7£&5112 

PLATING, GOLD 

2X 200ANO 300 

* GT HEX INVERT 

* GT HEX INVEHT 
* GT N4Nt> 3IN 

* FF DUAL D 
* FF DUAL JK 

q FIXEO SOCKETS HECP 

.oob THK, BERVtLIUH COPPEH 

2 POSITION 

A 

A 

A 

A 

I 

I 
A 

A 

4 

A 

A 

A 



..... 

ISSUE DATE CONTROL • 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0t/Ob w 777 
TITLE PCC ADC PCD COMM CODE 

PC ASSEMBLY • OPTION AD OM357 
CA U/M ST TYPE SIZE 

EA A ~ C 

FINO NO. QUANTITY REQUIRED 

I 

115 l 

116 C! 

UCJ AR 

li?O 2 

t 21 2 

12i? C! 

126 1 

127 l 

110 l 

134 t 

136 Afi 

***** ******* *** 
l ~ 

3 10 

4 3 

b 2 

8 13 

9 1 

12 1 

13 7 

14 2 

15 1 

.1. 
UD1-1517B 

PART OR IDENT NO. 
U/M PCC 

DOCUMENT NO. -T DASH 
EIR ANO PART DESCRIPTION INFORMATION 

I ,- l I 

EA ~560018q :•00 CONNECTOR, CUAXlAL 1 ELECTRICAL 1000 VOLTS, SO OHMS 

EA 
IN 
EA 
EA 
EA 
EA 

EA 

EA 
EA 
IN 

HEF OE.ti 1< 1) TP1, 
I 

W57002qb 1•02 CONNtCTUR, RECTANGULAR, ELEC 
I 

w5400(l01 1124 INSUlAl lON SLEEVING, ELEC 

W~lOOOb2 l•ot SCREW, ~ACH 1 PAN HEAD 
I 

Wl2»25~0 1•01 W~SHE~, FLAT 

W2202Sbl 1 .. oz WASHER, LUCK, FLAT 

Wb502500 103 RE81fXD1COMPOSITION1ll~~,sx 

REF DES ( l) Rq1, 

WbSOlOlO 331 R~SISTOR 1 FIXED, COMPOSITION 
MEF OES C 1) Rqa, 

W010lb53 •00 OPTION HD • HOO KIT 

~4q00lb9 •OS INTEGRATED CIRCUIT10IGITAL 
WSl00333 •CJO 

I 
WIRE, ELEC 

~ *******•**I**** SEE TABUL•TlON ON DRAWING 

INTEGRATED CIRCUIT DIGITAL 
lNTEG~ATEO ClHCUIT 
I~TEGH4TED CIMCUIT DIGITAL 
INTEGRATED CIRCUIT DlGITAL 
lNTlG~ATEU CIRCUIT DIGITAL 
lNTEGHATEO CIRCUIT OIGITAL 
INTEGRATED CIRCUIT, OlGlTAL 
lNTEGRATlO ClMCUIT DIGITAL 

UPOELECTHONIC tUIJPL.ER 
lt-JTEGFUTED CIRCUIT, UlGITAL 

EA I 50lb51b:•oo 
EA l 5U3b50b:•OO 
EA l 289207q '•OO 

EA I 

EA I 
EA 
EA 
EA 
EA 
EA 

I 
2aq2oa1 1-oo 
qoou323:·ot 

w4QOO l 71 1•00 
I w4qoo 151 1-uo 

5ulb52U :•00 
,..uaoooos 1.00 

I 
w4Q(10l~b 1•00 

I 
L ..L ..L 

fUOCKET 

SlZf 2a BLACK ,022 ID 
Sll PASS XREC 2•5o ,180. 

SST PASS.025THK .oa91D ,21qoo 

NO, 2 

lOK 

330 OHMS sx lW 

TTLS 74574 * FF D SELECTED 
lOSLD 300V PVU WHT 

VA~ DATA PART • 05 ********* 
TTLS 7481-0 * GT NANO 3IN 

TTLS 74511 * GT AND 3JN 

TTLS 7"520 • GT NANO UlN 

TTLS 74So4 * GT AOI 
TTL FF 2 JK ET ~T 

FF JI( DUAL ET 

REG SHF 4tH 

TTLS 

TTL 

7US 114 

93H72 

TTL 3404 

PLASTIC 
CMOS b~02 

1i FF LATCl1 bHT 

UMH 

SHEET 

27 
CLASS 

A 

ECC ST jcHG 

A 

A 

A 

A 

A 

A 

A 

A 

I 

A 

A 

A 

A 

A 

A 

0 I 

• 
A 

1 

A 

A 



.,,. v .... ....,. ..... .., ' 

..... , ... ~··.· ,? UNIVAC PARTS MFG CODE -' t l"t" ~- ··~· ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w PL 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/0l/0& w 777 ;.aUOOblq 8 28 

TITLE 
PCC AOC PCO COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMf'L V • OPT I0~-1 &U l>M..i5 7 EA A M c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR IOENT NO. 

lecc lcHG 
I DASH 

EIR AND PART DESCRIPTION INFORMATION ST 
DOCUMENT NO. 

T I T 

lb 1 EA w1.1qoo1a2 l•CJO lNTfGkA'ft.O CIRCUIT, OIGJTAL TTLS 7~Sll3 FF DUAL JI< t. T A 

17 t EA I 3008182'•00 
I 

HITEGHATED CIRCUIT TTL 7"02 • GT NOJ< 21N I 

19 a EA I 2899587 -oo lNTEGRATE.O ClHCUil OIGITAL TTL 1lH 75 * FF l> YUAI> A 

21 lb EA wU90017h •00 lNH.GHATlO c l~CUIT I OIGITAL TlL 75122 LN HECE.IVER A 

22 2 El\ lrii'tQ60l75 •00 INTEGRATED CIRCUIT, DIGITAL TTL 82Sb2 'HH PARTY GEN A 

23 l EA I Ci001407 •01 lNTfGfU TED ClHCUIT DIGITAL TTL DEC BIN l OF 8 BT 0 I 
25 12 EA I 503b515 •00 INTEGRATED CIRCUIT TTLH 7'HHl0 * GT NANO 2IN I 
2b 10 EA I 2eqq571 •00 INTEGRAJED CIHCUll DIGITAL TTLS 74800 * GT NAN[) 2IN A 

c7 ,, EA I 3013354 •00 lNlEGfUlEO ClHCltlT TTLH 71.lHOl * GT NANO lIN I 
28 7 EA 1 aeCJ94tc .. oo INTEGWATED CIHC.UIT LINEAR TTL 7403 * GT NANO 2IN A 

~ 

30 4 EA b558b75 •UO INTE.GRAlf.D CIHCUIT A 

34 q EA I 28qq573 •00 INTEGkATEO CIHCUIT DIGITAL TTLH 74Hlt * GT AND 3IN I 
35 1 EA I 300808«1 •00 lNTEGMATEO CIRCUIT TTL 7411 * GT NANO "IN I 
3b l EA 1 3008187 •00 lNlEGRATED CIRCUIT TTL 74ZO * GT NANO l.tIN I 
37 8 EA I 3013355 •00 lNTEGHATEU CIHCUIT•IC1CJ2 TTLH 74H21 * GT AND 4IN I 
38 1 EA 3013l&t>8 •00 INTEGHATEO CI~CUIT • IC204 TTLH 74Hl0 * GT NANO 8IN I 
]9 34 E.A wQ<10ot28 •Ol INTEGRATED ClRCUlT, DIGITAL TTL 7438 YU40 21N NANO I 
42 3 EA L-449000<13 •01 INTEGRATED CIRCUIT, DIGITAL TTLH 7Ut-150 A 

43 l EA I 503b5lq -oo lNTEG .. ATEO CIRCUIT OlGITAL 2, 2WIDE llNPUT ANO/OH JNVERT I 
44 l EA I qooin2q •01 lNTfGHAlED CIRCUIT OlGITAt.. TTL GT 2•2•2•3 AUXI 0 I 
4b 10 EA 1 lOOf!1Q4 •ltO I tJTf Gk A TE 0 CIHCUIT TTL 71.174 * FF D OUAL I 
q1 11 EA I 503b157 •00 INTf..GHATfl> CIRCUIT DIGITAL UUAL 0 TYPE EDGE THlG, F•F A 

4A 2 EA I 30081Q5 •00 INTEGRATED CIRCUIT TTL 7475 'Ii REG LATCH 48T I 
49 4 EA I 300b20t.t •00 l NT E c; HA l E 0 CI~CUIT • 1C7 TTL 7qq3 * CNTH qfH I 
50 b EA I <iOOUl21 •Ot lt-JTE:.Gf-CAlt:.O CIRCUIT OIGlT~L TTL FF 2 "'I( ET ST 0 1 

l 
~ 

-1. _l ..1 --1. UD1 15178 --·--), ----> ·---l 



MA 1 N I 1 ( \,.. t. 1•HJ , I c' u 

sr::·r:::r~~~;··\. ·.)( UNIVAC PARTS MFGcooe 

LIST J ,w 

""•v••tvi .J 
ISSUE DATE CONTROL DOCNO. ' .C 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0b ~ 777 PL .. 111100&19] e 
TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE 

PC ASSEMBLY • OPTION 80 OH357 ~A A t1 C 

FINO NO. 

s.1 

5l 
53 

54 

55 

Sb 

57 
58 
5q 

60 

bt 

b3 

b7 

UDt-15178 

QUANTITY REQUIRED 

18 

2 

30 

l 

U/M PCCi-----PA_RT_O_R_IDE_N_T N....-0_. ---i 
DOCUMENT NO. I DASH 

EIR ANO PART DESCRIPTION INFORMATION 

EA 1 

EA I 
EA 
EA I 
EA 
EA 1 

EA 
EA l 

EA I 
EA I 
EA 

EA 

EA 

EA 

EA 

EA 

EA 

I 

3007q52 l•oo INTEGRATED CIRCUIT 

4915b3c 1-00 INTEGRATED Cl~CUlT 
I 

2sqqSRS l•OO INTEGRATED CIRCUIT DIGITAL 
I 

3007845 1•00 INTEG~ATED CIWCUIT 

25totq3 1-oo l~TEGkAlEO ClHCUil1DlGITAL 
I 

300ti031 1•00 lt"TEGHAH.O CIRCUIT 

W4900010 :•00 I~TEG~ATED ClHCUIT, DIGITAL 

503b5051•00 INTEGRATEO ClHCUlT 
503b522 :-oo lNTEGHATED CIRCUIT DIGITAL 

289958bl•OO lNTEGR•lED Cl~CUlT DIGITAL 
I 

W800l0001•04 OllAY LINE 

~Ef DES :c ll DL1,0L2, 
Wb502SOO 

13bZ HES,FXD,CUMPOSITION, 111.1w,sx 

HEF DES ( l) Wt•Hl8 1 

wb502500 121 REs,~xD,CoMPUSITlON11/4w,5X 

kEF DES C 1) Hlq•R~1 1 H8b 1 

T 

TTL 

TTL 

TTL 
TTL 

71.'1 so 

I 

* MVB DUAL HGT 

MLPX 1 OF lb 

* REG FILE QX~ 

* C~TH L&BT U/D 

lTL 7412~ • MVB RGT W/C 

DTL 844 * GT 2IN NANO 

TTLH 74~08 * GT ANO 21N 

TTL 3003 * GT OR 2IN 

TTL 74174 * FF HEX 0 
30,00NSEC TO 3TERM ]qo OH~ 

3b0U OtiMS 

120 OHMS 

w7100004 101 CAPACITu~, Flxto, CEHAHIC Dl~L t,O UF +801, •20X 

HEF OES ( l) c1,c2,cH,Cq, 

w&502500 123 ~ES,FXD,COMPOSITION1l/4~,SX l2K 
REF DES ( 11 Rlt,H5b, 

Wb502500 ~71 MES 1 fX0 1 CUMPUSlllON 1 1/4W 1 5~ 470 OHMS 
I 

HEF OES 1( 1) f-<22 1 ~2l 1 k27•R30 1 H3q, C 2) R3q 1 Rb2 1 R75•R81 1 Hb3• 

REF DES :c 3) R7'i,U57 1 R58 1 

Wb502500 1182 HES1Fxo,cm1PuSITION1l/~w,s1 1600 OHHS 
I 

REF PES I( 1) wn, 
I 

i __l_ _l 

SHEET 

CLASS 

A 

ECC ST CHG 

1 

I 

A 

I 

I 

1 

A 

I 

l 

A 

A 

A 

A 

A 

A 

A. 



-v· .. ·-1••• 

<·~:· r :· r:.:~ " -- ~· .· .~ UNIVAC PARTS 
_I 

MFG CODE ISSUE DATE CONTROL DOC NO. AC SHEET ·~·""':"" ~- ' 

LIST J ,w PL 8 30 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b &14 777 W4"00b1q 
TITLE 

PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEt-4HL'f • UPTJON HD OMlS7 EA A M c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR IDENT NO. 

EIR ANO PART DESCRIPTION INFORMATION ECC ST lcHG 
DOCUMENT NO. l DASH 

I I T 

73 2U EA ~b502500 102 RES1fXD1COMPOSITlON11/4W15X 1000_ OHt-18 A 

HEF DES ( 1 l M241H331H351Hlb1Hl81 ( 2) w~1.~u3,R4~,H47,H48, 

HEF l>ES ( 3) Rb01~bl1H8l1H87•HqO, ( 4) R95•Hl011 
7~ t EA Wb502500 303 RES1FXO,CO~POSITION11/4w,5X 30K A 

REF OES ( 1 ) R412 1 

75 l EA Wb50i500 2~3 RES,FX0 1 COMPOSITION 1 t/4W 1 5X 22K A 

HEF OE& ( 1) RIH& I 

1b 1 EA wb502500 201 RES,fxo,coMPOSITION11/4w,5~ 20K A 

REF DES ( 1) R4b 1 

77 2 EA Wb50l500 151 HES,FXD 1 COMPUSITlON 1 1/4W,5% 150 OHMS A 
~ 

REF DES ( 1) N32,HtJq, 
78 1 EA WbS02500 511 RES,FXD 1 COMPOS1TlON 1 1/4W,5% 51K A 

REF DES ( 1) ~so, 

7'1 1 EA wo502SOO 512 HES,FXO,COHPUSITION1114w,sx 5100 OHMS A 

HEF DES ( l) Hq2, 
80 2 EA wb502010 202 RESJSTOH, FIXED, COMPOSITION 2 K 5X 2w A 

HEf DES ( 1) R51,H55, 
81 t EA wb501010 U71 RESISTOR, FIXED, COMPOSITION 470 OHMS 5% lW A 

Rl:.F DES ( 1) R53, 
8i 1 E~ Wb501010 lo I RESISTOR, FIXEO, COMPOSITION 100 OHMS SX tw A 

REF DES ( 1 ) R52, 
84 2 EA Wb502500 391 ~ES,FXD1COMPUSITION1114W,SX 390 OHMS A 

REF DES ( l) RSq,k8~, 

85 l EA c 4910057 •<)b CAP f XO CE~ DIEL sov +80 • 2oi l-OOK PF • 
~EF DES ( l) C4, 

\._. 
..1. l ·-~) I I I UD1-15178 ·-· 

I ) 



..... 

~i 
ISSUE DATE CONTROL 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0b w 777 
TITLE PCC AOC PCD COMM CODE 

PC ASS£MBLY • OPTION BO Dt-1357 
CA U/M ST TYPE SIZE 

EA A M C 

FINO NO. 

8b 

87 

88 

89 

qO 

93 

90 

100 

tot 
102 

UD1-1517B 

QUANTITY REQUIRED 

l 

t 

oS 

2 

1 

s 
5 

24 

2 

..l. 

U/M PCCr----PA_R_T O_R_IDE_N_T ...-NO_. ---t 

DOCUMENT NO. I DASH 
EIR ANO PART DESCRIPTION INFORMATION 

EA 

EA 

EA 

EA 

EA 

EA 

EA D 

E4 

E4 

EA I 

EA I 
EA I 

T 

~7100352 :isq CAPAttTOH, Fl~Eo, TANT DIEL 

REF DES :c ll C31 

~bqOlSOQ 1221 CAPACITOR, FIXED, MICA DIEL 
I 

MEF OES IC tl CS, 

wbqo1soo 1151 CAPAtlTOH, FIXE01 MICA DIEL 
I 

HEF DES 1 ( 1> Co, 

WbqOt5oo 1l30 CAPACITOR, FIXED, MICA DIEL 
I 

REF 0Es1c tl c1, , 

T 

35V 101 150 

500¥ sx 220 

soov 5¥ 150 

soov 5% 33 

boloo12 1-os CAPACITOR, FIXED, CERAMIC DIEL .010 UF,50VOC,+8ul,•20% 

REF DES ( 1) c12,c1s,ctb,Cl91C21, ( 2> C23,c25•C27,c2q,c11, 

REF oEs c l> c3l,clQ•clc,c~o,c41• c q> c4s,c~1,c4q,cs1,cs3, 

REF oEs < S> css,cs1,csq,cc3,c&~, c bl coc,cb7,c7o,c11,c1s, 
~EF DES ( 7) C7o•C801C83•C851C87, C 8) C91•C93,C95,C98,Cl01• 

REF DES ( 9) C104,Cl0b,C10Q•Cltl, (10) cttl,ct1q,c1tb,Cll71 
REF DES Cltl Ct19,C122,Ct24•C12b, (12) C1281 

W7701017 •00 SEMICONDUCTOR OEVICE 1 DIODE 200MA 

REF DES ( ll CR11CM21 

289905b •00 SEMICONDUCTOR DEVICE DIODE 

REF DES C 1) CR31tRq, 
SILICON POWEH 1N4003 

PF 

PF 

PF 

PF 

W7b00019 •00 TRANSISTOR 

REF DES ( ll Ql, 
PNP ~ceo 150V s.bM~ BfTA20 

w4800007 1•00 RESISTOR NETWO~~, FIXED 

503b504 :•00 lNTEGRATEO CIRCUIT DIGITAL 
3007755 1.oo INTEGRATED CIRCUIT 

I 
300616~ (•00 lNTtGR.AH.n Cl~ClJlT , . 

i l 

28ELE~Tt.5 W 21 200AND lOO 

TTlS 74S04 ~ GT HEX INVEMT 
TTLH 7QHO~ * GT HEX INVERT 

T T L 7 4 1 O • G T NA N () 11 '·• 

__l .J. 

SHEET 

31 
CLASS 

A 

ECC ST CHG 

A 

' 

A 

A 

l 

I 



... 

MA .i ,., ' t \I I '- '- 1.. ''..., t • 5. co. v 

UNIVAC PARTS IUuii:r.Farr.cruooe~-----·-·_·_·_·_·_-_ .. -'L----r.:1s;;;;s;-;;;;ue:-..-0Aa.r:TE;;----,-;:;c:;;;:oN:mTR;no;-L --,...-....... oo .. c .. No!l9. ----..-&Ar-c-nsri=iiHe~ET;:i---, 
LIST J ,w PL 

SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0 t» IAi 7 7 7 W ti 'f 00b1 q 8 32 
TITLE 

CA U/M ST TYPE SIZE CLASS 

PC ASSEM8LY • OPTION BO DMlS7 
PCC ADC PCD COMM CODE 

EA A M C A 

FINO NO. QUANTITY REQUIRED U/M PCCt----PAR_T_O_R l_DE_NT...,...N_O._--t 
DOCUMENT NO. I DASH 

EIR AND PART DESCRIPTION INFORMATION 

I 

103 & EA l 
104 l EA 1 
108 28Z EA 

109 2 EA 

110 1 EA 

llJ 7b EA 
114 t EA 

I 

503bl4b :•00 INTEGRATED CIRCUIT DIGlT4L 
9004633 1•01 INTEGRATED CIRCUIT DIGITAL 

I 
W58000bil•OCI 

I ws1on&?qs 1-oo 
ws1002qbl•oo 

I 

CONTACT ELECTRICAL, ~IRE WAHP 

CONN, PRINTED CIRCUIT, ELEC 
CONNECTOR, RECTANGULAR, ELEC 

HEF' OES 1< 1) J8, 

Wib00038 1•00 CLIP, RETAINING 

W7800108 •00 SWITCH, TOGGLE, LE~ER 

REF DES ( 1) S l, 

r 

TTLS 
TTLS 

74874 

71.48112 

I 

PLATING, GOLD 

* FF DUAL 0 
* F,: DUAL JK 

SLDH MTO 40 FIXED PINS 

9 FIXED SOCKETS HECP 

1 000 THK, BERYLLIUM COPPER 

2 POSITION 

115 l EA W5800l8q •00 CONNECTOR, COAXIAL, ELECTRICAL 1000 VOLTS, 50 OHMS 

REF DES ( l) TPt, 
llb 
uq 
lZO 
121 

122 
12b 

li7 

130 

134 

llb 

a 
AR 

2 

i 

2 

l 

t 

***** ···-··· *** 

EA 
IN 
EA 
EA 
EA 
EA 

EA 

EA 
EA 
IN 

W5700i9b •02 

W5400001 le?4 

W21000bi •01 

W22025a0 •01 

wi20i5at •Oi 
wosozsoo 103 

REF OES 1 ( ll 
~0501010 331 

REF DES ( l) 
W010lb5J •00 

W4900lbCl •Ol 

w5l00333 .qo 

* ********** **** 

CONNECTOR, RECTANGULAR, ELEC 
INSULATION SLEEVING, ELEC 
SCREw, MACH, PAN ~EAD 

wASHtR 1 FLAT 
WASHER, LOCK, FLAT 

RES1FX01CO~POSITION11/4W,51 

~C'il I 

RESISTOR, FJXE01 COMPOSITION 
Rq4, 

OPTION RO • MOD KIT 
lNlEGRATED CIRCUIT 1 DIGITAL 
wIRE, ELEC 
SEE TA6UL4TION ON DRAWING 

2 EA I 503b5to •00 INTEGRATED CIWCUIT DIGITAL 

BRACKET 
SIZE i4 BLACK ,02a IO 
STL PASS XREC 
SST PAS5,025THK 1 08,ID 1 21900 

NO, ~ 

lOK 

330 OHMS 51 1W 

TTLS 74574 * FF D &ELECTED 
]OSLO ]OOV PVU WHT 

VAH OATA P4RT • Ob ********* 
TTLS 74Sl0 * GT NANO JIN 

ECC ST icHG 

• 
' 
l 

A 

A 

A 

A 

A 

A 

A 

A 

A 

• 
A 

• 
A 

I 

• 
• 
A 

..._U0-1-1-51-78---'---J.-· _ _J_..._____.'--'---L--------'-1--..L_------·-·~-:: ,___ _ __,,, ____ ...._, ______ .._, --------}-.....____...__..___. 



l"t A ' N f I ~ \., t;. •• u I I c.. ~ \I ¥ ,_ • """ .... v .... ' 

::~r'.?r: r:· 7 ·~·' ...... __ . ; UNIVAC -' ~· 
PARTS MFG CODE ' ISSUE DATE CONTROL 

OOCNO ~ 
; SHEET 

LIST J '~ 777 PL w4400bl9 e 33 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0o w 
TITLE PCC ADC PCD COMM CODE CA U/M ST TYPE 

SIZE CLASS 

PC ASSEMBLY • OPTION BO UM3S7 E• A ... c A 

FIND NO. QUANTITY REQUIRED UIM PCC 
PART OR IDENT NO. 

EIR ANO PART DESCRIPTION INFORMATION ECC ST CHG 
DOCUMENT NO. I DASH 

I I T T T 

3 1 EA I 5o3b50o :-oo INT~GRATEO CIHCUIT TTLS 71.&S l l * GT ANO 31"1 A 

q 1 EA 1 28q207q 1•0U 
I 

INTEGRATED CIRCUIT DIGITAL TTL.S 7QS20 * GT NANO 41N A 

b t EA I 2892081 •00 INTEGRATED CIMCUIT DIGITAL TTlS 74504 * GT AOJ A 

8 1 EA I 900tLJ23 •01 INTEGIU TEO CIRCUIT DIGITAL TTL FF 2 JI( ET BT 0 I 

25 0 EA 1 5036515 •00 INTEGRATED CIRCUIT TTL.H 74HOO * GT NANO lIN I 
2b 5 EA I ieqq571 •00 INTEGFU TE.O CIRCUIT DIGITAL TTLS 74900 * GT NANO 21~ A 

34 2 EA I 2eqq57J •00 INTEGfH TEO CIRCUIT DIGITAL TTLH 74Htl * GT AND JIN I 
37 1 EA I 3013355 •00 INTEGRATED CIRCUIT•ICtqc TTL~ 74H21 * GT AND 4 l ~I I 
39 4 EA ~4qOOlc8 •01 INTEG~ATEO CIRCUIT, DIGITAL TTL 7438 QUAD 2IN NANO I 
4Z t EA w4qoooq3 •01 INTEGRATED CIRCUIT, DIGITAL TTLH 74H50 • 

~ 

47 4 EA I 5030157 •00 INTEGRATED CIRCUIT DIGITAL DUAi. D TYPE EDGE TRIG, F•F A 

51 1 EA I 1007q52 •oo INTEGRATED CIRCUIT TTL 74123 .,, MVB DUAL RGT I 
58 4 EA I 503b505 •00 INTEGRATED CIRCUIT TTLH 74H08 * GT ANO 21N l 
Sq 1 EA I so1os2z •00 lNTEGfU TEO CIRCUIT DIGITAL T T.L. 3003 * GT OR 2IN I 
64 l EA Wf,502500 1z1 ~ES1FX01COMPOSITION1114w,sx tao OHMS A 

REF DES ( l) Htq•R211 

"7 i EA W7100004 l \) 1 CAPACITOR, FIXED, CERAMIC DIEL 1.0 UF +eox, •ZOI A 

REF DES ( l) c1,c2, 
~9 l EA wt>SOZSOO 471 RES1FX01COMPOIITlON1l/4W 15X "70 OHMS A 

REF DES ( l ) R22,R231 
73 7 EA Wb50l500 102 HES1FXD1COMPOSITlON,ll4W 15X 1000 OHMS A 

REF DES ( 1) Ri41R871R881R95,Rqo, ( 2) Rtoo,ruo1, 
90 21 EA b~]00l2 1•05 CAPACITOR, FlXED1 CERAMIC DIEL ,010 UF,SOVDt;+8UX1•iOX • 

REF DES I( l) c12,c19,c20,c21,c1s, ( 2) c10,cqu,cq4,c45,c41, 
I 

REF OES IC 3) c4q,c5J,c5q,col,c~4, ( '0 c10,c7e,ca1,cA4,C95, 
I 

_l l _l -1 -1 
UD1-1517B ' 



v" I"'"' I"' >I 
,I_, .. ~ •. 

UNIVAC PARTS ' ~-"" i.r , ~ ~ . MFG CODE ISSUE DATE CONTROL OOCNO. AC SHEET 

LIST J ,w PL 34 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81101/0b "' 777 wq400~19 8 
TITLE 

PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMBLY • OPTION SD 0Ml57 EA A "' c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR IDENT NO. 

ECC ST jcHG 
DOCUMENT NO. I DASH 

EIR AND PART DESCRIPTION INFORMATION 

I I . ' • 
I REF DES:( S) c1oq, 

9b l EA ~4800007 1•00 RESISTOR NETWORK, FIXED 26ELEMT1,5 w ZI iOOANO 300 A 
I 

100 2 EA I 5030504 1•00 lNTEGIU TED CIRCUIT DIGITAL TTLS 74804 * GT HEX INVERT A 

101 1 EA I 
I 

30077551•00 lNTEGHATEO CIRCUIT TTLH 74H04 * GT HEX INVEHT I 
103 J EA I 5olot4bl.oo lNTEGHAlED CIRCUIT DIGITAL TTLS 74S7U * FF DUAL 0 • 
104 1 EA l qQ()4i.>33 •01 INTEGMATED CIRCUIT DIGITAL TTLS 748112 * FF DUAL JK A 

toe 15 EA W58000b2 -oq CONTACT ELECTRICAL, wIRE W•RP PLATING, GOLD A 

11] 3 EA W2b00038 •00 CLJP, RETAINING ,OOb THK, BERYLLIUM COPPER A 

Ill AR IN IN5300701 •00 WIRE, ELEC 30SLD UL V TEFLON GRN A 

***** *****•* *"* * "********* •••• SEE TABULATION ON DRAWING VAH DATA PART • 07 **•*'Ir**** A 
.... 

l 2 EA I 503&51& •00 INTfGAATEO CIRCUIT DIGITAL TTLB 74610 * GT NAl'-40 31N A 

3 l EA I 503b506 •00 INTEGtUTED CIRCUIT TTLS 7'1811 • GT ANO JIN A 

4 l EA I 289l079 •00 INTEGMATED CIRCUIT DIGITAL TTLS 74'520 * GT NANO 4IN A 

b l EA l 2892081 •00 INTEGRATED CIRCUIT DIGITAL TTLS 74804' * GT ADI A 

8 " EA I 900U32J •fl l INTEGMATED CIRCUIT DIGITAL TTL FF 2 JK ET ST 0 I 
22 ~ EA w4900175 •00 INTEGRATED CIRCUIT, OIGITAL TTL 82So2 98T PARTY GEN • 
25 b EA l 50]b515 •00 INTEG~AfEO CIRCUIT TTLH 74HOO * GT NANO ZIN I 
lb b EA I l~qq571 •00 INTEGIUTED CIHCUIT DIGITAL TTLS 74800 * GT NANO 21N A 

30 3 E• &SS8t>75 •00 l NTfl;H A TED CIHtUlT A 

34 2 EA I 2eqq573 •00 1NTEGR4TED CIRCUIT DIGITAL TTLH 74H11 * GT •NO 3IN I 
31 l EA l 3013355 •00 INTEGRATED Cl~CUIT•1Ctq2 TTLH 74H21 * GT AND 4lN I 
39 12 EA wt.iqoo12e •O 1 lNTEGIH fE::O CIRCUIT, DIGITAL TTL 7~38 QUAO 21N NANO I 
Q2 1 E• W4900093 •Ol INTEGRATED c I~CUIT I OIGITAL TTLH 74tt50 A 

'H s, EA 1 5031>157 •00 lNTEGRATE.O CIRCUIT DIGITAL DUAL D TYPE EDGE TtUG, F•F A 

51 l I 
I EA I 3007952 • C) () INTEGRATED CI~CUIT TTL 7Ul23 * MVB DUAL RGT 1 

·~ I 
l ---) -~~ .!. I I I UD1-1517B --- -

···---..-# I 
jlC 



;;~~y~( .J~~v~~~~ARTS ,.,.,M=FG,.....,,c,..,,,...ooe---------""-"'_•_"'_ ... _•_"'_"'-../ 

!I ' LIST J I w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

-' 
8 

ISSUE DATE CONTROL DOC NO. , 

PL 81/01/0b w 777 

SHEET 

]5 

j,t ASSEMBLY • UPTION BO OM357 
PCC ADC PCO COMM CODE CA U/M ST TYPE SIZE CLASS 

AND NO. 

58 

59 

&l 

&4 

b1 

73 

90 

9b 

too 
101 

103 

I 0 '~ 

UDt-15178 

QUANTITY REQUIRED 

14 

3 

5 

8 

l 

30 

l 

" 12 

3 

l 

.J. 

U/M PCC 

EA I 
!A I 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 

EA 
EA I 
EA I 
EA I 
EA I 

EA A M C A 

PART OR IDENT NO. 

DOCUMENT NO. 1 DASH 
I 

50]b505 :-oo 
503bS22 1-oo 

I 

I 

EIR AND PART DESCRIPTION INFORMATION 

I 

TTLH 

TTL 

74H08 

]003 

* GT AND 2IN 

* GT OR 2IN 
W8001000 1•04 

I 

l N l E G W .A T t 0 C l H c; lH T 

INTEGRATEO CIRCUIT DIGITAL 
DELAY LINE 30.00NSEC TD lTEHM ]qO OHM 

REF DES 1 ( 1) OL 1 

wb50~500 l]o2 RES1FXD1COMPOSlTION1114W,51 
I 

REF DES 1< 1) H1•R121R171Rl81 

~b502500 1121 RES1FXD1COMPOSJTION1114W,5X 
I 

REF DES I( l) Rlq•R211 

3b00 OH~S 

120 OHMS 

w7l0000~ :tot CAPACITOR, FIXED, CERAMIC DIEL 1,0 UF +801, •201 
REF DES I( 1) c1,c2, 

I 
Wb502500 1471 RES1FX01COMPOSITION1114w,sx 470 OHMS 

HEF OEs:c 1) R221R231R291R571RS81 

W~502500 :102 H!S1FXD1COMPOSlTlON1l/4w,5X 1000 OH~S 
REF DES I( ll R241Rb01R6l1R871R951 ( 2) R901RlOO,Rtot, 

I 
WbSOl500 13q1 RES1FXO,COHPOSITION1t14W,51 390 OH~S 

REF OES :c ll R591 

b~30012 :•05 CAPACITOR, FIXED, CE~AMIC DIEL ,010 UF,50VOC,+80X1•iOI 

REF DES 1 ( l) C12,C1'i 1 C2b,Cl7,C35, ( 2) Cl61C"O,C43•C45,C471 
I 

REF DES 1< ll t49,cs1,cs3,c5q,cb1, c 4> to4£,c70,c1s~ceo,ce1, 

REF DES:< 5) C8'-1C87,cqs,c103, ( b) Cl09, 

W4800007 1•00 RESISTOR NET~OHk 1 FIXED 28ELEHTt,5 W 2X iOOANO 
I 

300 

503b504 1•00 INTEGHAT~O CIRCUIT DIGITAL TTLS 7q504 * GT HEX INVERT 
3007755 :•00 INTEGRATED CIRCUIT TTLH 

503bt4b l.oo INTEGRATED CI~CUIT DIGITAL TTLS 
I 

9004b33 1•ot lNTEGR~TED CI~CUIT DIGITAL 
I 

J_ .J. 

TTLS 

.l. 

7 'H10 4 

74574 

748112 

•·GT HEX INVERT 

* f'F DUAL. 0 

* FF DUAL JK 

ECC ST jcHG 

l 

I 

A 

A 

A 

A 

A. 

A 

. A 

l 
A 

A 

.... 



M A ' I'll I I \,- I ... L. '- 1 ~ '' I I .. s.. " ., ...... ~ ..... 
~~'.-~:.r ~-; F;: r~.- r::· UNIVAC PARTS MFG CODE 

_l_ 
ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,~ 

111 PL 8 lb SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 8\101100 w '44400bl9 
TITLE PCC ADC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMBLY • OPTION RD OM357 t:.A A M c A 

FINDNO. QUANTITY REQUIRED U/M PCC 
PART OR IDENT NO. 

ECC ST lcHG 
DOCUMENT NO. I DASH 

EIR ANO PART DESCRIPTION INFORMATION 

I I I I 

108 117 I 
I EA '"58ooob2 l•oq CONTACT ELECTRICAL, WIRE W/tRP PLATING, GOLL> A 

113 ll I EA Wlo000]81•00 CLIP, RETAINING ,OOt> THt<, BERVL.LlUM COPPEH A 
I I 

tll AR 1 IN w53oo7ot •00 WIRE, ELEC ]OSLO UL V TEFLON GRN A 
136 AR I 

I 
IN ..,5100333 •CJO WIRE, ELEC ]OSLO 300V PVO ~HT A 

***** ""****** *** * ********** **** SEE TABULATION UN DR•WING VAH DATA PART • 08 ********* A 

2 l. EA I 503b51b •00 INTEGRATED CIRCUIT UIGITAL TTLS 74810 * GT NAND 3IN A 

3 3 EA I 503b'50b •00 INTEGtcATED CIRCUIT TTLS 74811 * GT AND 31N A 

4 l EA I 28ql079 •00 INTEGRATED CIRCUIT DIGITAL TTLS 74820 * GT NANO 4IN A 

b t EA I 2sq2oa1 •00 INTEGRATED CIRCUIT DIGITAL TTLS 7L&Sb4 * GT AOI A 

8 f) EA I 9004323 •01 INTEGRATED CIRCUIT DIGITAL TTL FF 2 JK ET BT 0 I 
..... 

14 2 EA W4800005 •OU UPOELECTRONIC COUPLER PLASTIC A 

15 1 EA wu900348 •00 lNTEG~ATED CIRCUIT, DIGITAL CMOS 0402 UART A 

to 1 EA w4CJ00182 •00 INTEGRATED CIRCUIT, DIGITAL TTLS 748113 FF DUAL. JK ET A 

17 t EA I 3008182 •00 INTEGRATEL> ClHCUIT TTL 7402 * GT NOR i?IN I 
22 2 EA W49U0175 •OC> INTEGRATED CIRCUIT, DIGITAL TTL 828b2 9BT PARTY GEN A 

23 1 EA I 9001407 •01 INTEGfhTEO CIRCUIT DIGITAL TTL DEC lUN 1 OF 8 BT u l 
C!S 10 EA I 5oJosts 1-oo INTEGRATED CIRCUIT TTLH 74HOO • GT NANO 21N I 
lb b EA I 28QQ571 1•00 Itt.TEGRATEO CIRCUIT DIGITAL TTLS 74800 * GT NANO 2IN • I 

7°4HO 1 27 b EA I 30133541•00 INTEGRATED CIRCUIT TTLH * GT NANO 2IN I 
28 t EA 1 2aq91ua :-uo lNffG~ATt::O CIRCUIT LINEAH TTL 7Q03 * GT NANO 2IN A 
30 " EA b558b751•00 INTEGFU T'fO ClMCUlT A 
ltt 8 EA I 

I 2sq9573 1.oo INTEGRATED CIRCUIT OIGITAL TTLH 7'tt-t11 tt GT AND 31N I 
35 1 EA 1 3008089:•00 lNTEGHATED CIRCUIT TTL 7413 1li GT NANO "l~ I 
3b 1 EA I 1ooa1a7 1.00 lt-HEGHA TEO CIHCUIT TTL 7U20 * GT NANO UIN I 

I 
37 b EA I 30133551•00 INTEGRATED CIRCUIT•IC192 TTLH 7t&H2l * GT ANO 41N l 

-~ I 

---) -· _l_ l I I I UD1-1517B 
----~ 



..... 

, t... L I" t,I e t C. c;. " 

UNIVAC PARTS MFGCODE 

LIST J 1 lM 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

ISSUE DATE CONTROL 

61/01/0b w 777 

OOCNO. ,_ SHEET 

PL 8 37 

CA U/M ST TYPE SIZE CLASS 
TITLE 

Pt ASSEHb.L "t • up·r I DN HD UM3S7 
PCC AOC PCD COMM CODE 

FINO NO. 

38 
3q 

42 

lib 

4'7 

48 

49 

50 

51 

54 

55 

Sb 

57 
58 
5q 

bl 

63 

o4 

b8 

UDt-15179 

QUANTITY REQUIRED 

T 

l I 
I 

15 I 
I 

31 

10 

7 

2 

4 

3 

2 

3 

b 

2 

31 

12 

2 

1 

" 

_j 

EA A M C A 

U/M PCCi-----PAR_T_O_R_ID_EN_T ..--NO_. ---! 
DOCUMENT NO. I DASH 

EIR AND PART DESCRIPTION INFORMATION 

EA 

EA 
EA 
EA 1 

EA I 
EA I 
EA 1 

EA I 
EA 1 

EA I 
EA 
EA 1 

EA 
EA I 
EA 1 

EA 

EA 

EA 

EA 

EA 

I 

lo 1 l'H>8 :•00 
lli'J900128 1•01 

I 
wu9oooq3 l•Ot 

I 
l o o e 1 q 4 1• fl<• -

50lb157 1 .. 00 
I 

300fH'l5 1•00 

300&204 1.oo 
I 

Ci004321 1•01 

30()7952 :-oo 
30078451•00 

I 
25101931•00 

3008031 :-oo 
w4QO<'Oto:-uo 
50lb505:•00 
503&522 1•00 

W8001000 
1
•04 

REF DES ( ll 

lNTEG~ATfO CJHCUIT • 1C204 

l~T~G~ATtO CIHCUJT, DIGITAL 

INTEGRATED CIRCUIT, DIGITAL 
INTEG~ATlO CIMCUIT 

INTEGRATED CIRCUIT OlGlTAl 

INTEGRATED CIRCUIT 

I~TE~R~TEO CIRCUIT • lt7 
INTEGRAlED CIRCUlT DIGITAL 
INTEG~ATEO CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED ClRCUIT10lGITAL 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT, DIGITAL 
INTEGRATED CIRCUIT 

INTEGkATEO CIHCUIT DIGITAL 

OELAY L.INE 
OLI, 

Wb502SO(> ]bi ~ES 1 FXlJ 1 COMPUSITION 1 1/4W 1 5X 

REF DES ( l) Rl•kl8 1 

Wb502500 121 RES,fXD,COMPOS1TlON,1/4w,sx 

kEF OlS C 1) ~1q•R211HBb, 

TTLH 74H30 

TTL 7Ll38 

TTLH 74HSO 

TTL 7474 

I 

* GT NANO tHN 

QUAD llN NANO 

* FF 0 DUAL 
ou•L"D TYPE EDGE TRIG, F•F 

TTL 7q75 * REG LATCH 4BT 

TTL 7q93 * CNTR 48T 

TTL Ff 2 JK ET AT 

TTL 74123 ~ MV8 DUAL HGT 

TTL 74193 * CNTR 4BT UIO 

TTL 74122 * MVB HGT W/C 

DTL 844 * GT llN NANO 

TTLH 74H08 * GT ANO 21N 

TTL 3003 * GT OR 2IN 
30.00NSEC TO 3TERM 3qo OHM 

3b00 OHMS 

120 OHMS 

w7tOOOOa 101 CAPACITUH 1 FIXEO, CEHAMIC DIEL t.o UF +80X 1 •20l 
REF DES ( I) c1,c2,ca,cq, 

Wo502500 123 RES,FXO,CnMPOSlTION,1/l.lw,5% 12K 

REF DlS ( 1) k31 1 R5b, 

.l j .l 

ECC ST lcHG 

I 

I 

A 

I 

A 

I 

I 

0 l 

I 

I 

I 

I 

A 

l 

I 

A 

A . 

A 

A 

A 



... t.I ' u •.• ,, ... 

:~sr~)r~~+ r:~,~~::. r/ UNIVAC PARTS MFG CODE ' ISSUE DATE CONTROL DOC NO. AC SHEET 

LIST J ,w PL 8 38 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 8l/Ol/Ob w 777 WU400b19 
TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

PC ASSEMBLY • OPTION BO DM357 lA A M c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR ICE.NT NO. 

EIR AND PART DESCRIPTION INFORMATION ECC ST lcHG DOCUMENT NO. f DASH 
I -T • I -T 

69 lt EA Wb502500 1471 kES1fXD1COMPOSITION1l/~W15~ U70 OHMS A 

REF l'1ES ( 1) ki21R2l1Hl~1k27•R301 { 2) f.t3'11k57,J.l58,R&2, 
72 l EA Wb50l50() lb2 RES1F~D,CO~PUSITION1114W,5X 1800 OHMS A 

~EF OES ( 1 ) R37, 

73 21 EA Wb502500 102 RE81FX01COMPOSlTION1ll~~,5i 1000 Ot'fMS A 

REF DES ( t) R241R331k351Hlb1Hlb1 ( i?) kAl1R431R45,P471R48, 

REF DES ( 3) Rb01Rbl1M8l1R811R8q, ( 4) H90,R95,R9b 1R99•R1011 
I 

74 1 EA Wb502SOO 303 ~ES1FXD1COMPOSlTION11/4W,51 30K A 

kEF OE. S ( l ) H4l 1 

75 1 EA Wf,502500 223 P~S,FXD,COMPOSITION,1/4w,si 2iK • .... 
REF DES ( l) RU4 1 

76 t EA Wb502500 203 Rl& 1 FXD,CO~POSITION 1 1/4W 1 5% 201< /4. 

REF DES ( 1) R£ib, 

77 2 EA Wb502500 151 kES,fXD,co~PUSITION11/4W,SX 150 OHMS A 

UEF OES ( 1 ) R32,R"9' 
78 1 EA wosozsoo 513 RES,FX01COMPOSlTION11/4W 15X 511< • 

REF DES ( 1) R50, 
79 1 EA ~C>S02500 StZ RES,FX0 1 COMPOSITION11/4W 1 5X 5100 OH~S A 

REF DES ( 1) R92, 
80 2 EA WbSOZOto

1
202 RfSISTOfl, FIXED, COMPOSITION 2 K sx Zw A 

REF DESI( t) R511HS5, 
81 t EA I 

51 1Nb501010 1471 flESISTOW, FIXED, Cuft'IPOSITlON 070 OH"'S tw A 

REF oes:c 1) R53, 
8Z l EA wcso101ol101 

I 
RES IS TUR, f"IXE.O, CUMPOSITIOf'I 100 OHMS 5X tw A 

REF DESI( l) R52, 
-~· I _, j ..1. j_ _l .1 _1_ 

UD1-15178 -
··-·-

,, 



..... 

ISSUE DATE CONIBOL DOC NO. c 

PL 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 81/01/0b w 777 WU400bl9 J 

TITLE PCC ADC PCD COMUCODE CA U/M ST TYPE SIZE 

PC ASSEMBLY • OPTION eo 0~357 EA A M C 

FIND NO. QUANTITY REQUIRED U/M PCC 

T 

84 l EA 

85 1 EA C 

Bb 1 EA 

87 l EA 

88 l EA 

89 

UDt-15178 

l 

I 
I 

1 I 
I 
I 

1 I 
I 
I 

..J. 

EA 

EA 

EA 

EA D 

EA 

EA 

PART OR IDENT NO. 

DOCUMENT NO. I DASH 
EIR AND PART DESCRIPTION INFORMATION 

I 

wt>sozsoo :1q1 HES1F~o,cof"lPOSITION,114w,sx 
~EF OES :c 1) R59, 
~qlbo57 •Ob CAP FXO CER DIEL 
REF OES C 1) cu, 
~7100352 154 C•PACITOR, FIXE01 TANT DIEL 

REF OE.S C 1) C3, 

wbqOlSOO 221 CAPACITOR, FIXED, MICA DIEL 
RE.F DES ( 1) CS, 

Wbq01500 151 CAP•CITOR, FIXED, MIC• OIEL 

HEF DES C l) 
I 

..,oqossoo 1310 
Cf>' 

C•PACITOR, FlXE01 MICA DIEL 

C11 

I 

50V +80 • 20X 

lSV 10~ 

soov 

soov 5¥ 

soov 5~ 

100K PF 

150 PF 

220 PF 

150 PF 

31 PF 

REF DES:( 1) 
t>o30012 1-os 
REF DES ( 1) 

CAPACITOR, FIXED, CERAMIC DIEL .010 UF1SOVDC1+80l1•20X 

c12,c1s,c19,c21,cio, c 2> c21,~a9,c31,c3s,c3b, 

REF DES ( 3) C40,C43•tU5,cU7,c4q, ( 4) C511C53,C55,C5q,cb3, 
REF DES ( 5) Cb4,C70,C75•C80,C8l, ( b) C84,C87,cq3,c~s,c102, 

kEF DES ( 7) C103,cto~,c1oq,c111, ( 8) Cl13,CllU,Cllb,Clt7, 

REF DES ( 9) c11q,c122,c12~-ct2b, ClO) Cl28, 

W7701017 •00 SE~ICO~OUCTOR DEVICE, OIUDE 200MA 

WEF DES < 1) CR11CR21 

28990Sb •00 S~MICONOUCTOk OEVICE OIOUE 

~EF DES C 1) CR3,CHq, 

W7b00019 i•OO 

~EF OlSIC 1) 
I 

.,_4800007 j•UO 
I 
l 

Tf-tANStSTOH 

Q 1, 

RESISTOR ~lTWOR~, FIXED 

..J. 

SILICON PO~ER 1N~003 

PNP vcau 1sov· s.oMw BETA20 

c8ELEMT1,5 w 2¥ 200ANU 300 

..J. ..J. 

8 

SHEET 

39 
CLASS 

A 

ECC ST jcHG 

A 

A 

A 

A 

A 



.... 

P"IAlN t I \, ""'-C.. ,,.,,, i c;.c.v "v • "y • .. ., _l 

S'F-~ r; i~7;:\/ ::;~~ u N IVAC PARTS r.:iuiCi=FG;;:;C;;:uooe:U:-----------1----,-;:,S;;;;SU:;r;E-;::;-DA:-;;TE;::----r;:C~ON~TR;;;:O;;-L ---...... OOC_N_O_------..Ac;:;-ICsWiHe=erf"ll 

, LIST J 'w 
SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION a1101100 w 177 PL 8 

TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE SIZE CLASS 

f:.A A M C A PC ASSEMBLY • OPTION BO 0Ml57 

Fif\10 NO. 

100 

101 

102 

103 

104 

108 

110 

113 

114 

115 

llb 

llfi 

120 

lil 

lZi 
llb 

127 

133 

134 

135 

QUANTITY REQUIRED 

45 

1 

1 

a 
AR 

2 
2 

i 

l 

1 

AR 

t 

t 
~-

.J. 

U/M PCC.._ __ PA_RT_OR_IDE_N_T ....-NO_. -~ 
DOCUMENT NO. -r DASH EIR AND PART DESCRIPTION INFORMATION 

EA I 
EA I 
EA I 
EA I 
EA I 
EA 
EA 

EA 
EA 

EA 

EA 
IN 
EA 
EA 

E• 
EA 

EA 

IN 
EA 
EA 

I 

503b50U :•00 INTEG~ATEO CIRCUIT DIGITAL 

3007755 1•00 lNTEGkATEO CIRCUIT 
I 

300818&1•00 INTEGR~T~o ClHCUIT 
I 

S03bl~b1•00 lNTfGRATEU CIRCUIT DIGITAL 
Q004b3]1•0l INTEGHATED CIRCUIT DIGITAL 

w58000&2 •09 CONTACT ELECTHICAL1 WIRE WARP 
W570o29o •00 CON~ECTOR, RECTANGULAR, ELEC 

REF DES C 1) JS, 

WcoOOOl8 •00 CLIP, RETAINING 
W7800108 •00 SWITCH, TUGGLE, LEVER 

REF DES C 1) S l, 

l 

TTLS 
TTLH 

Tll 
TTLS 

TTLS 

74SOU 

7UH04 

7410 

7U574 

748112 

PL•llNG, GOLD 

t1r GT HEX INVENT 

* GT HEX INVERT 
* GT NANO 3IN 

* FF L>UAL O 

* FF DUAL JK 

q FIXED SOC~ETS RECP 

,OOb THK, BERYLLIUM COPPER 

2 POSITION 

~5800189 •00 CONNECTOR, COAXIAL, ELECTRICAL 1000 VOLTS, 50 OH~S 

REF DES C 1) TPt, 
W570029b •02 

W5LI00001 124 

W2tOOObi •01 

W22025bO •01 

W22025&1 •02 

CONNECTOR, RECTANGULAR, ELEC 

l~SLILATION SLEEVING, ELEC 
SCRlW, HACH, PAN HEAD 
WASHER, FLAT 

WAS~E~, LOCK, FLAT 
wb502500 103 RES1FX0 1 COMPOSITION 1 1/4W 1 51 

REF DES C 1) R91 1 

w&S01010 331 HES15TOM 1 FIXED, COMPOSITION 
REF DES ( l) ~q4, 

W5300701 •00 WIRE, ELEC 

WU900lb9 •01 INTEGRATED CIRCUIT,DIGITAL 

W8b00053 •02 LABEL, IDENTIFICATION 
j 

BRACKET 

SIZE 24 BLACK ,02~ ID 

STL PASS XREC 2•5b 1 180 
SST PA5S,025THK ,oaq10 ,21qoo 

NO, 2 

l Ot< 

330 OHMS 5X lW 

305lD UL V TEFLON GRN 

TTLS 7457~ * FF 0 SELECTED 
TTY CRT 700 RED LTW WHT liKGD 

ECC ST lcHG 

A 

1 

1 

A 

A 

A 

A 

A 

A 

' 
• 
A 

A 

A 

A 

A 

A 

I 

A 

UD1-1517B --;I. 



"'" ,, .. t. l ..... ·~ ....... ,. c.."' ....... ~· ,, • ·· 1' _/ 
SPEf~'r _ UNIVAC PARTS MFG CODE 

' ISSUE DATE CONTROL 
DOC NO. '· 

.:: SHEET ,, 
LIST J , .., 

PL H4400111q l 81/01/0& w 777 8 41 SPERRY UNIVAC IS A DIVISION OF SPERRY CORPORATION 

TITLE PCC AOC PCD COMM CODE CA U/M ST TYPE 
SIZE· CLASS 

PC ASSEMt;LY • OPTION BO DM357 EA A M c A 

FIND NO. QUANTITY REQUIRED U/M PCC 
PART OR IDENT NO. 

EIR AND PART DESCRIPTION INFORMATION ECC ST CHG 
DOCUMENT NO. I DASH 

T T I • I 

136 AR IN ws300333 1·9o WIRE, ELE.C lOSLO 300V PVD WHT A 

I ..... I 

I I 

l 

I I 
I 
I 
I 

_l I .J. .J. J. UD1-15178 ! s 4 F Ul HEET 1 0 
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Pt 
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I 

. . . : 4 . -- , l ... . 3 . . I . . . 
_,,,. ____ ...,,~_; ... ,;.,.~.,,~----rl'""'°"M > ...... -

•. 

': 

' 

I tC.-29 7 4l. 4504 15dl5.C IS.O 15..0PS.Cns.c 

IC'SO 74L ~ ~sdtS.C 15.D~S.O 15.clJS.c 
IC~I 74LS04 ~=.a !S.0~5.C 1~£..0~5,0 

ICQAf 74~0'4 

IC:.'SS 74'=111 SS ~Lof71/l717/ 
~to[71/l2 / 

IC::,"7 74-SIS'3 ~c()}/[27 

IC.4C 7.d.1-SS I !>4.o 14.~ / /IZJ7 

fC4S 7414'.I IMf?l/1/171/: 

IC44 741'-1 

- - .. -
IC:.!j2, ;4"50+ a...- - ,.,. "~~f 

1c.!'..; 14wl1 14£114.o[/71~ 
~4 i 4 H'l I 114.Dj 14.0 /IZJ7171 
tt:SS 74~140 ~oe.atL/ /J/ 

,_.c:!!>G. 14'5~c.a 10.0 / /IZ!Z 
ICS7 74-:::io~ !LO LO 11.Q Ito ~o 13.0 

icse _ 74-s1.z4 _,j!? / /l/0.Z 
•~59 74-s~-~:..r::f1.01ZIZ1717 
IC!-..Q 745a4 t:.&>~O 7.Qtl.O 11.0(7.0 

IC,/;.I 74~-1~~717177 
l::.t-'Z 74~'2. I 15.GIS.C / / ./fZ 
~ 7451~ 10.0 IM/ /1717 
·~ 74so4~1l0 llO n.o. If.OM 1;.Q. 
1~s 14~11s -:to/T717// 
.--~+-·· .. ---·· --+---~~<--:~~ 
~ 74S 17S .0[217 / / / 
'C(.7 74.rf'ZI, 5.0[7.o/ /r71/ 
IC.-"'e 14sao s.qn.0111.D /I/ 
K:.&.Cf. 74H-2-1 ~oe.ofZ/ / / 
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