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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in
the list below. Immediately to the right of the series number is an FCO number. 1f that number and all
of the numbers underneath it match all of the numbers on the equipment FCO log, then this manual
accurately reflects the equipment.

EQUIPMENT TYPE SERIES WITH FCOs COMMENTS
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EQUIPMENT TYPE SERIES WITH FCOs COMMENTS
c02 FC038308
co3 FC038171
c03 FC038022
co3 EC037722
co3 FC037813
CO4 FC038338
CO4 FC038386
co5 FC038712

. C06 FC038418
C06 EC038980
co7 EC038856
c08 EC038858
co8 EC038897
c09 EC039044
c10 EC038584
cl1 EC038670
Cl1 EC038764
cl12 EC039041
c13 EC038781
Cl4 EC038871
c15 EC038941
c16 EC039411 3
c17 EC039368
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c21 | FC039726
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DO1 EC039735
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DO1 FC039396
DO1 FC039678
DOl FC039800/
FC039778
DO1 FC039590/
FC039773
DO1 FC039732
DO1 FC039726
DO1 EC040489
DO1 FC040748/
FC040843
D01 FCO40479
D01 EC041276
DO1 Released
D02 FC039944
D03 FCO4Q112
D04 FC040106
D05 FC039936/
FC040225
D06 FC040205
DO7 FC040221
D08 FC040432
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EQUIPMENT TYPE SERIES WITH FCOs COMMENTS

D09 EC039947/
FC040364
D10 FC040379
D11 FC039945
D12 FC040607
D13 FC040658
D14 FC040030
D15 FC040583

D16 FC040589A
D17 FC040740
D18 FC040857
D19 FC040830
D20 FC040827
D21 FC040915
D22 FC040904
D23 FC041012
D24 FC041021
D25 FC041043
D26 EC041358
D27 FC041346
D28 EC041363
D29 FC041359
D30 FC041833
D31 EC041632
D32 EC041639
D33 FC041636
D34 EC041790
D35 FC042000
D36 EC041372
D37 FC042050
D38 FC041736
D39 FC042323
D40 FC042348
D41 FC042913
EO1 EC044495
AT364 A01 EC038980
A01 EC038856
A01 EC038858
A0l EC038897
" A01 EC039044
A01 EC038584
A0l EC038670
A01 EC038764
A01 EC039041
AO1 EC038781
A01 EC038871
A0l EC038941
A01 EC039411
A01 EC039368
A01 EC039319
A01 EC038867
A0l EC039978
A0l EC039735
A0l EC040383
A0l FC039396
A0l FC039678
A0l FC039800/
FC039778

AO1 FC039590/
FC039773

A01 FC039732
A01 FC039726
A01 EC040489
A0l FC040748/
FC040843
A0l FCO40479
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EQUIPMENT TYPE SERIES WITH FCOs COMMENTS
AO1 EC041276
AO01 Released
A0l FC039944
A01 FC040112
A01 FC040106
A01 FC039936/

FC040225
A01 FC040205
AO1 FC040221
A01 FC040432
AOL EC039947/
FC040364
AO1 FC040379
A0l FC039945
A01 FC040607
AO1 FC040658
AO1 FC040030
A01 FE040583
A01 FCO40589A
AO1 FC040740
A01 FC040857
A0l FC040830
A0l FC040827
A01 FC040915
A0l FC040904
AOL FC041012
A01 FC041021
AOL FC041043
A0l EC041358
A0l FC041346
A0l EC041363
A0l FC041359
A01 FC041833
A01 EC041632
AO1 EC041639
A0l FC041636
AO1 EC041790
AO1 FC042000
A0l EC041372
A0l FC042050
AO1 FC041736
A0l FC042323
A0l FC042348
A0l FC042913
BO1 EC039978
BO1 EC039735
BO1 EC040383
BO1 FC039396
BO1 FC039678
BO1 FC039800/
FC039778
BO1 FC039590/
FC039773
BO1 FC039732
BO1 FC039726
BO1 EC040489
BO1 FC040748/
FC040843
BO1 FC040479
BO1 ECOL1276
BO1 Released
BO1 FC039944
BO1 FC040112
BO1 FC040106
BO1 FC039936/
FC040225
BO1 FC040205
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EQUIPMENT TYPE SERIES WITH FCOs COMMENTS
BO1L FC040221
BO1L FC040432
BOL EC039947/

FC040364
BO1 FC040379
BO1 FC039945
BO1 FC040607
BO1 FC040658
BO1 FC040030
BO1 FC040583
BO1 FC040589A
BO1 FC040740
BO1 FC040857
BO1 FC040830
BO1 FC040827
BO1 FC040915
BO1 FC040904
BO1 FC041012
BO1 FC041021
BO1 FC041043
BO1 EC041358
BO1 FC041346
BO1 EC041363
BO1 FC041359
BO1 FC041833
BO1 EC041632
BO1 EC041639
BO1 FC041636
BO1 EC041790
BOL FC042000
BO1 EC041372
BO1 FC042050
BO1L FC041736
BO1 FC042323
BO1 FC042348
BOL FC042913
AT402 A0l EC040383
A01 EC040489
A0l EC041276
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PREFACE

This manual contains theory of operation and diagrams for the functional unit portion of the
CONTROL DATA® AA120-A/B/C/D/E Central Computer and the AA131-D Central Computer with an
AT402-A Upgrade Option installed. Also included is information about the AT364-A/B Central
Processor Enhancement which is used with the AA120-C/D Central Computer.

Models 740, 750, and 760 are defined as 7X0. Models 865 and 875 are defined as 8X5.

Comparable information on the central processing unit (CPU), central memory control (CMC),
central storage unit (CSU), peripheral processor subsystem (PPS), and extended core storage
(ECS) coupler is contained in other manuals. The system publication indexes on the
following pages graphically list the related publications. Refer to the Literature and
Distribution Services catalog for the latest revision of each manual.

This manual contains a manual to equipment level correlation sheet. The last line of this
sheet indicates the latest equipment level (series code) that the manual covers. All
manuals for the central computer indicate the latest series code even if the particular
manual is not affected by the field change order.

60420300 Y v



SYSTEM PUBLICATION INDEX

CDC CYBER 170
HARDWARE MANUALS

HARDWARE
MAINTENANCE MANUALS)

SYSTEM

MANUALS

I

CSU DIAGRAMS

I MODELS 171-174 l MODEL 175
CENTRAL COMPUTER THEORY PPS,CSU THEORY
60455060 60455060
CPU DIAGRAMS FCTNL UNITS THEORY, CDC CYBER 170 HARDWARE REFERENCE
19981800 DGRMS 60420300 60420000

9981900 (A/B), 60454750 (C)

ECS SUBSYSTEM HARDWARE REFERENCE
60430000

CSU WIRE LISTS
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CMC/MSTR CLK DIAGRAMS CDC CYBER 170 COMPUTER SYSTEMS CODES
19982200 ] DGRMGS 0;50;32%10 (A/B/C) L 60420010 ’ J
ECS CPLR/MSTR CLK ECL MICROCIRCUITS
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PPS
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19981500 (A) 60420700 (A)

POWER DISTRIBUTION AND WARNING SYSTEM
60450300 (B,C)
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19983800 60427800

INST & CHECKOUT
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INSTALLATION AND CHECKOUT
19981700 (A) 60420520 (B/C}
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— 1

MAINT & PARTS

MAINTENANCE AND PARTS
60420600
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M-G SET DIAGRAMS
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ECS SUBSYSTEM 1

60451300

SITE PREPARATION-MONITORING AND POWER DAT;I

S:
THIS MANUAL CONTAINS ALL SECTIONS
EXCEPT MAINTENANCE, PARTS, AND
INSTALLATION AND CHECKOUT.

THIS MANUAL CONTAINS ALL SECTIONS.

THESE MANUALS INCLUDE DATA CHANNEL
CONVERTER AND DISPLAY CONTROLLER.

LETTERS WITHIN PARENTHESES INDICATE
EQUIPMENT TYPE IDENTIFIERS.

WIRE LISTS FOR MODEL C ARE INCLUDED
IN PUBLICATION NUMBER 60454810 .

PUBLICATION NUMBER 60420310 INCLUDES
AA120-A/B/C AND AT364-A, PUBLICATION
NUMBER 60420320 INCLUDES AA120-C,
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O @O » OO GF

60420300 S



.

SYSTEM PUBLICATION INDEX

CDC CYBER 170

r LHARDWARE MANUALS

HARDWA!
MAINTENANCE MANUALS

L MODELS 720, 730 J MODELS 740, 750, 760

SYSTEM
MANUALS

PPS THEORY. DIAGRAMS CDC CYBER 170 HARDWARE REFERENCE
GF 60456120 GF 60456100
CSU THEORY, DIAGRAMS ECS SUBSYSTEM HARDWARE REFERENCE
GF 60456130 GF 60430000
CPU THEORY, DIAGRAMS FUNCTIONAL UNITS THEORY, DIAGRAMS ESM SUBSVSTEM HARDWARE REFERENCE
GF 60456170 GF 60420300 ) (©)6O)
CMC THEORY, DIAGRAMS CPU/CMC THEORY, DIAGRAMS DISPLAY STATION HARDWARE REFERENCE/CE
GF 60456180 GF 60456260 GF 62952600
ECS CPLR THEORY, DIAGRAMS CDC CYBER 170 COMPUTER SYSTEMS CODES
GF 60456190 60456920
PPS (CHAS 2) WIRE LIST ECL MICROCIRCUITS
GF 60456140 GF 60417700
CSU (CHAS 3) WIRE LIST SITE PREPARATION-GENERAL
GF 60456150 GF 60275100
CPU/CMC (CHAS 1) WIRE LIST CP (CHAS 5.7) WIRE LIST SITE PREPARATION-MAINFRAME
GF 60456200 GF 60456220, 30. 40 GF 60456890
CPU/ECS CPLR (CHAS 4) WIRE LIST ECS CPLR (CHAS 4) WIRE LIST SITE PREPARATION-PERIPHERAL EQUIPMENT
GF 60456250 GF 60275300
CABLES CABLES SITE PREPARATION-MONITORING AND POWER DATA
GF 60457530 GF 60457540 GF 60451300
POWER DISTRIBUTION AND WARNING SYSTEM
GF 60456160
REFRIGERATION SYSTEM REFRIGERATION SYSTEM NOTES:
GF 19983800 GF 60427800 IF AT402-A IS
INSTALLED, USE
PUBLICATION
INSTALLATION AND CHECKOUT INSTALLATION AND CHECKOUT GF 60456250
GF 60420520 GF 60420510
l (2) PUBLICATIONS 60455990 AND
60458590 ARE USED ONLY
MAINTENANCE, PARTS WHEN THE ENHANCED BUSY
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ECS SUBSYSTEM

NOTES:
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BUSY MZDE @PTI@N 40011-10
IS NOT INSTALLED.
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SECTION 1

GENERAL DESCRIPTION

SECTION 2

OPERATION

(Information for sections 1 and 2 is contained in
the CDC CYBER 170 Hardware Reference Manual,
publication number 60420000.)
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INSTALLATION AND CHECKOUT

(Information for section 3 is contained in the CDC
CYBER 170 Model 175 Installation and Checkout
Manual, publication number 60420500.)

SECTION 4
THEORY OF OPERATION

(Information for section 4 is combined with the

diagrams in section 5 of this manual.)
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PART 1

INTRODUCTION



INTRODUCTION

GLOSSARY

The glossary is a 1list of terms, mnemonics, and abbreviations used on the diagrams.

MODULE-TO-DIAGRAMS CROSS—-REFERENCES

GENERAL

Table 5-1 provides a list of functional unit module types along with the following
information on each type.

Quantity Number of modules of this type located on the mainframe
Location A1l physical locations at which this module type can be found
Diagram Secondary block and detailed-modules diagrams on which this module type

is depicted.

USES

Table 5-1 can be used to locate a particular module logic diagram in the manual without
knowing the functional entity to which it pertains. Another use is to determine the
availability and the location of a substitute module during maintenance. The table also

helps to locate all modules of the same type without having to scan all module placement
diagrams.

KEY TO SYMBOLS (Figures 5-1 and 5-2)

The number of unfamiliar symbols on the block and detailed-modules diagrams has been kept to
a minimum. The symbology has been chosen because it simplifies or clarifies and is
therefore essential to the use and understanding of the diagrams. Time spent familiarizing
oneself with these conventions is not wasted. Note particularly that the AND and OR symbols
define functions; not gates. In some cases, hardware constraints caused the use of AND

gates to perform OR functions. Therefore, the block and detailed-modules diagrams depict
the OR function, not the AND hardware.

60420300 V 5-1-1



SYSTEM BLOCK AND INTERFACE DIAGRAMS

The system block diagrams (figures 5-3, 5-4, 5-5) provide a comprehensive view of the
central computer. In addition to aiding one’s understanding of the system, it relates
physical to electrical data (for example, multiply functional unit located on chassis 7) and
defines the boundaries of the central processor diagrams in the various parts of this
section.

The CP interface diagrams (figures 5-6, 5-7) depict all data and control paths between the
functional entities. Also, this diagram includes all paths between the CP and the other
portions of the central computer which are covered in other manuals.

The status and control register interface diagram (figure 5-8) includes all status/control
paths in the central computer.

DIAGRAMS

Within each functional entity, the diagrams are arranged in the following order: primary,
secondary, detailed-modules, and module logic. The diagrams are intended to ease the
trainee gradually but quickly into the central processor or to allow the initiated to choose
from four levels of drawings for maintenance assistance or memory jogging. The primary
block diagram shows the basic relationship between the various logical components
(registers, adders, and so on) comprising the functional entity. The next, more detailed
level is the secondary block diagram. It depicts the physical building blocks (modules) and
shows the data and control paths between them. The third and most explicit level is the
detailed-modules diagram. This level is similar to the secondary level except that it also
features a simplified block diagram of each unique module. From this level, the user must
proceed to the module logic diagrams only for test point and connector information.

However, when it is necessary to do so, the user arrives at the module logic diagram already
familiar with its contents. Supplemental timing and troubleshooting information are
provided at the end of each part of this section.

A test point chart is provided with each detailed-modules diagram. These charts list test
points associated with signals and registers. Tramslator test points are not listed. An
asterisk adjacent to the module type indicates that additional test points are available but
not listed. Unless otherwise specified, all test points display the complement of the data
indicated in the charts.

Maintenance personnel may find it helpful to reposition the pages in this section so the

diagrams are not separated by theory of operation pages. Although the present arrangement
is best for training purposes, contiguous diagrams may be easier to use during maintenance.

MODULE PLACEMENT DIAGRAMS

The module placement diagrams for all CP chassis (5, 6, and 7) are included in the CPU/MC
manual.

5-1-2 60420300 Y
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TABLE 5-1, MODULE-TO-DIAGRAMS CROSS-REFERENCES (Cont’d)

Module . Module
Type Quantity Location Diagram Type Quantity Location Diagram
4RA7 3 6B06-08 POP CT 2.0, 3.0
4KB7 1 6C06 POP CT 2.0, 3.0
4RC7 5 6B01-05 LG ADD 2.0, 3.0
4KD7 5 6C01-05 LG ADD 2.0, 3.0
4KET7 4 6K09-12 INCR 2.0, 3.0
4KF7 1 6K13 INCR 2.0, 3.0
4KG7 2 6K14-15 INCR 2.0, 3.0
T1KGH 2 6K14-15 INCR 2.0, 3.0
4RHT 1 6K16 INCR 2.0, 3.0
4K17 2 6L14-15 INCR 2.0, 3.0 .
tIKIH 2 5K01-02 INCR 2.0, 3.0
3RJ7 1 6L16 INCR 2.0, 3.0
T1KJIH 1 5K03 INCR 2.0, 3.0
4KK 7 7

6L12 INCR 2.0, 3.0;

6C07-11 BOOL 2.0, 3.0
4RL7 3 6C12-14 BOOL 2.0, 3.0
4RM7 1 6C15 BOOL 2,0, 3.0
4RN7 1 6C16 BOOL 2.0, 3.0
3K07 1 6E10 SHIFT 2.0, 3.0
4xpP7 10 6A07-16 SHIFT 2.0, 3.0
4KQ7 4 6B09-12 SHIFT 2.0, 3.0
4KR7 2 7P02 DIV 2.0, 3.0

7F16 MULT 2.0, 3.5
4RS7 1 7616 MULT 2.0, 3.5
4RU7 1 TH15 MULT 2.0, 3.5
3KV7 1 7H14 MULT 2.0, 3.5
4RW7 4 6B13-16 SHIFT 2.0, 3.0

tModel 865/875 only.
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OR FUNCTION

@ ® o

®

®

® FIGURE NUMBER - FIGURES ARE NUMBERED SEQUENTIALLY:

-}~

AND FUNCTION AND NOT FUNCTION COMPLEMENTER

.

THESE SYMBOLS DENDTE THE FUNCTION BEING PERFORMED REGARDLESS
OF THE TYPE OF GATE BEING USED IN THE LOGIC CIRCUIT. THUS, THE
AND FUNCTION IS ENABLED BY COINCIDENT INPUTS AND THE OR FUNCTION
IS SATISFIED BY THE PRESENCE OF EITHER INPUT.

MODULE ENCLOSURE
MODULE TYPE DESIGNATOR

MODULE LOCATION - ENCLOSURES WITH THE SAME
TYPE DESIGNATOR AND THE SAME LOCATION CONTAIN
DIFFERENT PARTS OF THE SAME MODULE.

DESCRIPTION OF MODULE FUNCTION (OPTIONAL)

REFERENCES
A REFERENCE IS LOCATED AT THE BEGINNING OR END OF ANY LEAD THAT HAS

O—

4 SETS

(ax9)
——

DENOTES NUMBER OF

UNIQUE BITS OR SIGNALS

LOGICAL O

INPUT IS FORCED "0"

LOGICAL |
won

INPUT IS FORCED "I

OUTPUT IS TERMINATED

D

9 SIGNALS
/

@—{3ra7] 5815 BITS 36 - 41

ITS ORIGIN OR DESTINATION ON A MODULE NOT READILY ACCESSIBLE TO THE LEAD.
MOST REFERENCES ARE MADE TO OTHER SHEETS WITHIN THE UNIT OR TO SHEETS

IN OTHER UNITS, BUT A REFERENCE MAY BE TO ANOTHER POINT ON THE SAME
A REFERENCE CONSISTS OF THE FOLLOWING INFORMATION :

V4

@—> CcPU 2.2A -—@®

SHEET NUMBER - A SHEET NUMBER CONSISTS OF THE FOLLOWING PARTS:

(@ UNIT ABBREVIATION

I.X FOR THE
PRIMARY BLOCK [IAGRAM, 2.X FOR THE SECONDARY BLOCK DIAGRAM, AND
3 X FOR THE DETAILED~-MODULES DIAGRAM.

@ DRAWING NUMBER ~ DRAWINGS ARE NUMBERED SEQUENTIALLY WITHIN THE

FIGURE, BEGINNING WITH ZERO

LOCATION ~ QUADRANT OF REFERENCED SHEET TO FURTHER AID IN LOCATING
THE REFERENCED POINT QUADRANTS ARE IDENTIFIED AS SHOWN

Figure 5-1.

SHEET.

O S g U

MASTER CLEAR,
GATE INPUT

BITS O-II

CLEAR BITS 4-1i [[

3WT7

6C06 BITS 8-11

6CO5 4-7

3IWT7
—

6C04 BITS 0-3

3JR7

6806 BITS 8-1i

6B0OS 4-7

3JR7

6B04 BITS 0-3

3RA7

7011 BITS 8-11

7DI0 4-7

BITS 0-11 @ L

ENTER DATA

MASTER CLEAR

3RA7

7009 BITS 0-3

\_T——._._J

STACKED MODULES I/0 CONVENTIONS

A SOLDER -POINT CONNECTION TO A BRACKET DENOTES
THAT ALL OF THE BITS OR SIGNALS ON THE LEAD ARE
INPUTS TO ALL MODULES ADJACENT TO THE BRACKET,
I.E., PARALLEL INPUTS.

THIS TYPE OF CONNECTION ON AN INPUT BRACKET
DENOTES THAT THE BITS OR SIGNALS ON THE LEAD
ARE DISTRIBUTED AMONG THE MODULES ADJACENT
TO THE BRACKET THE SPECIFIC INPUTS TO EACH
MODULE IN THE STACK ARE IDENTIFIED WITHIN
< THE MODULE. THIS TYPE OF CONNECTION ON AN

BITS O-11 | OUTPUT BRACKET DENOTES THAT ALL THE
OUTPUTS FROM THE INCLUDED MODULES MERGE
INTO ONE LEAD THE MERGING BITS OR SIGNALS
ARE IDENTIFIED BY THE SIGNAL NAME ON
THE LEAD.
w

BITS _O-1l

ANY NUMBER OF CONNECTIONS OF EITHER TYPE MAY BE MADE TO THE SAME BRACKET.

BRACKETS ARE NESTED WHEN CONNECTIONS TO ALL MODULES

NOT IDENTICAL.

IN THE STACK ARE

BRACKETS ALONG TOP OR BOTTOM OF STACK ARE EQUIVALENT TO BRACKETS

ADJACENT TO ALL

MODULES IN STACK

INDIVIDUAL INPUTS OR OUTPUTS: (NOT BRACKETED) MAY ENTER OR LEAVE INDIVIDUAL
MODULES IN STACK THROUGH BRACKET.

Key to Diagram Symbols

sawia
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LOGIC LEVELS
CURRENT SWITCH EMITTER FOLLOWER

DRIVEN x REFERENCE
Slev IN -0.8v TRANSISTOR ,/ TRANSISTOR
LOGICAL 1 LoaKkAL | 2 N
uT -08 V ouT-1.6 v
" 08 Vv N ooV CURRENT SWITCH
LOGICAL 0 LOGICAL © : PROVIDES COMPLEMENTARY

ouT 0.0V ouT -08V QUTPUTS

FALSE FROM DRIVEN XSTR
A A
[ —[:}-D‘Aac ® ~¢4AUC
c c

TRUE FROM REF XSTR
AND circuITs

A AtB
8

OR circuir

KEY TO LOGIC SYMBOLS

A==

EMITTER FOLLOWER
SHIFTS VOLTAGE LEVEL OF CURRENT
SWITCH OUTPUT TO VOLTAGE LEVEL
REQUIRED FOR CURRENT SWITCH
INPUT ~ NO INVERSION,

INPUT OUTPUT
CLoCK

cruck

CLEAR-ENTER_ BIT REGISTER

pET DATA (FLIP-FLOP)
TEST POINTS —DENOTED 8Y 2-DIGIT NUMBER INSIOE CURRENT SWITCH
1 (SEE FF) THE FIRST DIGIT IS THE MODULE BOARD NUMBER, IT IS FOLLOWED
BY THE TEST POINT NUMBER. THE TEST POINT VOLTAGE IS NORMALLY
THE COMPLEMENT OF THE SIGNAL IT IS INTENDED TO INDICATE. IN
DATA THIS CASE, IT IS THE OPPOSITE OF THE FF OUTPUT.
EVEN 000 ADD'L EVEN
cLock oUTPUT INPUT AND ODD FF ‘S\—OUTPUT
CLEAR __, cLock otk
INPUT DATA cock
cLoCK cLock cLock

TIMING CHAIN

HOLDING BIT REGISTER

EACH EVEN FF IS SET IN THE FIRST CLOCK PERIOD FOLLOWING THE

ARRIVAL OF ITS INPUT AND IS CLEARED IN THE CLOCK PERIOD
IMMEDIATELY FOLLOWING THE LOSS OF INPUT.THE ODD FF IS SET AND
CLEARED ONE CLOCK PULSE (675X 025NS) LATER THAN THE EVEN FF

A ONE CLOCK PERIOD DELAY RESULTS BETWEEN THE OUTPUTS OF

CONSECUTIVE EVEN FF'S

A+B
A+ -,z
a e AB+ AB

2-INPUT EXCLUSIVE OR

>2INPUTS ONE OF THE TWO GATES(NOT BOTH) MUST
BE ENABLED TO GET AN OUTPUT,

- D=A+B+C
E=A+B4C
COLLECTOR LOGIC CIRCUITS

A STACK'S OUTPUT IS A LOGICAL ONE WHEN ANY OF ITS INPUTS IS A LOGICAL ZERO.

Figure 5-2.

AB + 4B

2-INPUT EQUIVALENCE

>2INPUTS BOTH GATES MUST BE ENABLED OR BOTH
MUST BE DISABLED TO GFT AN OUTPUT

a+B

- —0~- . O~
S . g L
A "ﬁ . TWISTED PAIR RECEIVER

WHEN AN INPUT IS LEFT OPEN, OUTPUT IS A LOGICAL ZERO (-0 8V)
TWISTED PAIR DRIVER — 32 )

SIGNAL NAME ON MODULE SCHEMATIC hand
REFERS TO CONDITION ON TOP PIN.

24

PIN PAIR
CONNECTIONS BETWEEN MODULES ARE MADE VIA
PIN PAIRS. THERE ARE 8 PER BOARD, €4 PER
MODULE. THE FIRST DIGIT OF THE PIN PAIR NUMBER
IS THE BOARD NUMBER, THE SECOND 1S THE CONNECTOR
ON THAT BOARD.

DATA TRANSMISSION
RATE IS 7 5 INCHES /NSEC.

A
170 LINE DRIVER I70 LINE RECEIVER

EITHER OR BOTM OUTPUTS OF
THE CURRENT SWITCH MAY BE USED.

Al

L1} CARRY

l_.® A

‘_.® 1] cl'

‘_.® : sum CARRY
L—.© L] F

—® c ™,

t_..@ E

3- INPUT ADDERS

Key to Logic Symbols
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CENTRAL PROCESSING UNIT (CPU)
(CHAS s, 6)

L T o

'_EXTENDED CORE STORAGE A
(ECS) SUBSYSTEM @

CENTRAL
MEMORY
CONTROL

(4 12]
(CHAS 5,6)

@

[centrat @1

EQUIPMENT

DISPLAY
CONSOLE

3000-TYPE
PERIPHERAL
EQUIPMENT

DATA
CHANNEL
CONVERTER

DATA
CHANNEL

CONVERTER

I S I U |

|
| ¢ NOTES:
Ecs S en | :ME"‘O’" (CM) : (D OPTIONAL EQUIPMENT.
A CoNTeH | 1 CENTRAL | ® BASIC CENTRAL MEMORY CONTAINS
STORAGE 63,536 60-8IT WORDS. C
| | | 1S EXPANDABLE TO 98,304,
| T 1 131,072, 196,808, AND 262,144
1 1 €0- 81T WORDS.
| ) @ LOCATED EXTERNAL TO CENTRAL
| 1 } COMPUTER MAINFRAME .
DISTRIBUTIVE
DATA PATH | ] CENTRAL |
® ] STORAGE |
] T uNIT
L 1 H (csu) |
— - ——— — — ——m— w—- w— a— — e | e | {CHAS 1) ]
| (CHAS 2) |
——— - —— —————
1 b;:g!&nsssn;; 1 FCHAS 10)
| e 1 | | remipnenar
' (PPS-0) ' l e s oo . EQUIPMENT
' | SUBSYSTEM
] : | (PPS-1) DATA |
® CHANREL
! cHANEL | | CONVERTER ]
I | convenren | | o ! 3000-TYPE
PERIPHERAL
| 1
' I ' ' EQUIPMENT
! | | |
] ! ! |
| |

L________f__J

Figure 5-3.

System Block Diagram, Model 175




BOOLEAN
(CHAS 6)

FLOATING

NORMALIZE
(CHAS 7)

MULTIPLY
(CHAS 7)

ADD
(CHAS 5)

ADD
(CHAS 6)

DIVIDE
(CHAS 7}

INCREMENT
(CHAS 6)

COUNT
(CHAS 6)

CENTRAL PROCESSING UNIT (CPU)
(CHAS 5, 6)

'-EXTENDED CORE STORAGE
! (ECS) SUBSYSTEM O

-

i
l S I
| ——————
| : i | lcentraL | wores:
I o B : MEMORY (CM) 1 (D OPTIONAL EQUIPMENT.
| ourgu. ] \ CENTRAL | @ BASIC CENTRAL MEMORY CONTAINS
STORAGE 65,536 60-BIT WORDS. CM
| | | T | IS EXPANDABLE TO 98,304,
' ] (csu) ] 131,072, 196,608, AND 262,194
I | (CHAS 3) ' 60 - BIT WORDS.
' . | | ® LOCATED EXTERNAL TO CENTRAL
I | COMPUTER MAINFRAME .
| DISTRIBUTIVE ] |
: CENTRAL
I DATA @PATH | : CENTRAL |
| y | : UNIT
1 (csu) '
e o e e e e e -J 1 (CHAS 1) |
(CHAS 2) |
PERIPHERAL — e - — —— -
EQUIPMENT 1 igzLP:"sEsR:aL | {-(-CHAS 10)
SUBSYSTEM B ! |
DISPLAY *__L, DISPLAY (PPS-0) PERIPHERAL
CONSOLE 1 | coNTROLLER | ! !;ERRJ&HSE::; | EQUIPMENT
SUBSYSTEM
| ! | (PPS-1] DATA |
| | © CHANNEL
| DATA | ] CONVERTER |
@i CHANNEL
| | converTer | | 104 : 3900-TYeE
3000~ TYPE
PERIPHERAL | | ! i I EQUIPMENT
EQUIPMENT | | | DATA '
DATA CHANNEL B
"':_’ CHANNEL | I CONVERTER §d
i CONVERTER I | 10) |
i
PP | L _: o = e o g
R ——_ 1
SYSTEM BLOCK DIAGRAM
P
DEVELOPHENT CENTRAL COMPUTER
4 ] 3 2 |




A 00802709

6-1-%

o = = = e e = G = = = e = n = = . e = = = e = = e e = = = = = e = = = - = = e =

CENTRAL PROCESSOR (CP)
N
MULT! F
MR

4

\
BOOLEAN
QUNT INCREMENT:
SO
(CHASSIS 6) (CHASSIS 6)

CENTRAL

PROCESSING UNIT (CPU)

(CHASSIS 5 6)

'
'
1
'
1
'
1
1
]
'
1
1
]
1
[
T T e el o e f
' 1
' '
1 '
' '
(SCR 1) I 1
1 1
(CHASSIS 2) ' '
CHAN 36 ' |
CHANN
ofns.lssL,s DATA BUS 1 '
20-33,36g PERIPHERAL ' |
CHAN 16 PROCESSOR [l ]
SUBSYSTEM 1 ' '
A (PPS 1)
79 CYBER 70—t ————————————>| [ [
YPE PERIPHERAL ' !
EQUIPMENT STATUS VAN " '
AND
CONTROL ' |
RGTR O [ 1
(SCR 0)
(CHASSIS 2) T [
(CHASSIS 2) | '
' CENTRAL !
_ CHAN 10 | MEMORY 1
N CONTROL ' CENTRAL MEMCRY
MASTER (CHASSIS 2} PERIPHERAL ' (cmc) '
Shaex, PROCESSOR SUBSYSTEM O | '
(cHAsSIS 2) | CHAN O BARREL ! t 553332
. AND ] ' UNIT
DATA BUS oy | 1 (csu)
DATA . N
AN
TO 3000 TYPE i SELECTOR ! \
PERIPHERAL (bsC) 1 1 (CHASSIS 3)
EQUIPMENT ' '
(CHASSIS 2) PERIPHERAL | \
PROCESSOR
INT CHAN 14 MEMORY ! v
(PPM) ! [
DEADSTART 1 1
PANEL ' 1
] [
CENTRAL ' N
MEMORY
INTERFACE T (CHASSIS 5 6) [
(CMI) [ I
DISPLAY DISPLAY L '
CONSOLE CONTROLLER {CHASSIS 2) R
A (Dsc)
N f
(CHASSIS 2} EXTENDED
. CORE
NOTES _———— STORAGE
CORE N COUPLER . B
EXTENDED CORE
OPTIONAL EQUIPMENT ETORACE Eea) AN tcPLRI/\
SUBSYSTEM A
BASIC CSU IS 131K OF 68 BIT WORDS (8 SECDED BITS)

EXPANDABLE TO IS6K AND 262K (CHASSIS 4)

LOCATED EXTERNAL TO MAINFRAME

OPTIONAL IN INCREMENTS OF 4 PP (20-23), 3 PP
(24-26),3 PP(27,30,31),

mmm—— -

BB bk

bCedeccecced

| e

B

WITH 10-PP CONFIGURATION,CHANNELS G-7,10-13
AND 16 ARE PRESENT. WITH FIRST PP INCREMENT
INSTALLED,CHANNELS 20-27,30-33,AND 36

ARE ALSO PRESENT.
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r
CENTRAL PR@CESSER-O (CP-0)
BT SRR

Y )
| FLBATING I MULTIPLY
LADD!

{(CHASSIS 5) P H 3 {CHASSTS T7)

CENTRAL PRZCESSING UNIT (CPU)

(CHASSTS 5.6)

REMITE
TECHNICAL

TERMINAL

r

-

|

|

|

|

|

|

|

|

|

|
e
u

|

|

|

AT PERIPHERAL |
(RTA)
CHALELS DATA BUS SUBSYSTEM |
(CHASSTS 2) 0-13.15, 16, I
20-33.36g DATA BUS
|
TYoE PERTPIE A 1 (CHASSTS 15.16.17)
TYPE PERIPHERAL
EQUIPNENT STATUS A0
CTRAL
RGTR O
(s 0 PERTPHERAL l CENTRAL
PROCESSZR SUBSYSTEM O fecng
{CHASSTS 2) (PPS 0) (eNC)
BARREL |
AND
SLaT
3 —— (BS)
T2 2000 TYPE
PERIPHERAL
EGUIPNENT SELECTRR l I I
e REAL TIME
j INT CHAN 14
EXTERNAL EXTENDED g e—— PERIPHERAL | | a7s
MEMRY (EEM) PRECESSZR
NEMZRY
A A EXTENDED (PPM) |
SENICRDUCTER
VEMZRY (ESM)
DEADSTART | l
PANEL VEMZRY CENTRAL
INTERFACE VENZRY |
L. WIT INTERFACE I
(CMI)
(CHASSIS 2) |

DISPLAY
STATIGN
CENTRALLER
(DSC)

DISPLAY

{CHASSIS 2)

NBTES:

EXTENDED CZRE
A PPTIONAL EQUIPMENT. ST@RAGE (ECS)
SUBSYSTEM

A BASIC MEMZRY IS 262K 2F 68-BIT WIRDS (8 SECDED BITS)
EXPANDABLE T9 524K, TB6K. AND 1043K.

DISTRIBUTIVE
DATA PATH

A LOCATED EXTERNAL T MAINFRAME.
A @PTIGNAL INCREMENTS @F 5 PPS (20-24). (25-27. 30.3I).

A WITH 10-PP QBNFIGURATI@N. CHANNELS 0-7. 10-13. I5
AMD 16 ARE PRESENT. WITH FIRST PP INCREANENT
33 AND 3

INSTALLED. CHANNELS 20-27. 30-. 6 L
ARE ALSP PRESENT.

MPDELS 865. 875 SYSTEM BLECK DIAGRAM
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©

10,m
x) fx fxi

|

8, PARITY
PPS-0,-1 @={(2X19)
CPLR ACCEPT. [AOM/ |AEQ CPLR,| ADV IFA,NBF,MEM DEAD, MASTER CLEAR,ADV X3K, Ruoluro EP o Jrax, ENTER IFA,SAMPLE BAK,
ERROR ABORT READ TO X,BLOCK DIV, CMC INPUT ERROR,ADV XJC, SAMPLE XJA,TO-T7,A0V BAK,MON FLAG,
T, CT.PAR JWRITE. | SHIFT STACK, SET COMP, PAR OR DBL ERR, BRKPT,’ Ao | 780" Lo [oR% '"‘0 ‘0 MACIP |i | FIF, SXF, XIF,XSF, RANGE ERROR, '
4)FORCE ZERO uAS EXCH ABORT, PPS-0 261 INSTR, PPS-0 262 INSTR, |- 0 ) i® (i) (3) €9) STOPPED, GO' INCR TO STOR, CPU-0 PAUSED,
o loro ¢t REQ EXCH CPU-0, REQ PAUSE, REQ CONTINUE, €XCH BLOCK 1/0, GATE EXCK DATA,
GATE CPU-1 TO BAK,NO 1/0 'REQ,ECS ADV BAK, INCR RANGE ERROR, 1/0 EXCH RESUME CPU-O,
34 4 ECS CPU-O WRITE, EXCH BLOCK REFRESH
<
ECS CPLR
ECS REQ CM, ECS BANK INITIATE, ECS CONTINUE REQ,
ECS EOT,ECS FLAG P E INCR_ADRS
READ/WRITE_ DATA, PARITY G
&)
ECS -
cPLr T CMC ACCEPT, EXCH ABORT ECS, DATA ON LINE,
GO ECS, CSU ADRS P E., DBL ERR, CMC INPUT ERR,
FORCE_ZERO PAR CODE' o
L
REQ, WRITE, EXCH REQ, EXCH CPU DEFINE, MASTER CLEAR :
- 26! INSTR, 262 INSTR =
X WRITE
)~
READ/WRITE DATA, PARITY READ/WRITE DATA, SECDED CODE
\’.‘:.‘l 2X 68
PPS-0,-1 < ADRS/PARITY ~—
19 ADRS/PARITY u
2X18) >
ACCEPT, DATA ON LINE, BRKPT,DBL ERR, CMC INPUT ERR cme ‘ou” e (esu-0,-1
X ()
L A i -2)
1/0 ADRS G0 _BANKS
r —(8) (X 8)—
&) €25
REQ, WRITE GO REFRESH
@) @)
&) &)
READ/WRITE DATA, PARITY
o)
AUX < Ay
ADRS, PARITY
0
&)
ACCEPT,DATA ON LINE, BRKPT, 0BL ERR, CMC INPUT ERR
L &

MEM PARITY MODE

MODE
SWITCH

Swo-3
Bl

Figure 5-6.

PPS-0 .cmm.r

Interface Diagram, Central Processor, Model 175



n
1
[
i
fon
" L untr -
UL,
5k a0
10N,
8 i ﬂs et xu Jxi
2 AT
By
susy,80
'SPL,
cASE
2/8-woRD
o1ABLE
spiten —(2) cPU
»,PARITY
»3-0,1
-8s
cPU ACCEPT, ADRY | cpu RE ADY 17A,NOF,MEM DEAD, MASTER CLEAR,ADV X3K, RIX SAMPLE BAK,
E;ml&ﬁ{g:b!'g"". WORD CPLRECS | mgAD TO X, CMC mnn ROR , ADV X. £Q |EX! SAMPLE XJA,TO-TT,ADV SAK MON FLAS,
R ADRE! CT.PAR | WRITE;n | SHIFT STACK, SET CoMP, PAR OR DBL "G, oaxer, TA FIF, SXF, XIF,XSF, RANGE ERROR,
CT AT CPU,0K YeAR. | EXCH ABOAT, PPs- o 261 INSTR, PPS-0 262 INSTR, STOPPED, GO MCR TO STOR, CPU-0 PAUSID,
EXCH CPU,ECS TPUEXCH | CPU EXCH REQ,REQ PAUSE, REQ CONTINUE, scs EXCH BLOCK 1/0, GATE EXCH DATA,
TRANSFER FEQ,FORCE | GATE CPU-1 TO BAK,NO 1/0 REQ,ECS ADV INCR RANGE ERMOR, 1/0 EXCH RESU CPU-O,
ERR AND COOE 2ERO PAR | CEJ/MEJ,ALL BANKS FREE, DOUBLE ERROR, n.la £CS WRITE, MASTER CLEAR, SWB BIT 58,
CODE RGTR OPERATION PE DIV STOP MEM
69
£CS CPLR 25
ECS REQ CMC, BANK INITIATE , CONTINUE REQ, INCR ADRS
£03 - £0T, FLAG ROTR OPERATION PE O
3 SYNDROME BITS O- 7, SVNDRM Aml IITS 0 2,18,7, 3¢
CM READ/WRITE DATA BITS 0-59, PARITY MON FLAG CP-O(STAT 87 ADAS PE
@ (STAT BIT 1); SECDED ERROR-1, ‘DGUBLE ERROR-1(STAT
s J < T BITS 3,183), CMC BRKPT MATCH, PAR ERR/BRKPT PORT
CPLR CMC ACCEPT, DOUBLE ERROR,DATA ON CODE BITS 0,1; BREAKPOINT FUNCTION CODE BITS 0,1, CMC
LINE,CSU ADRS PE, CMC INPUT ERR ADRS /DATA PAR ERR;CHC PAR ERR (STAT BITS 77,54/%6,
s 58/57,50,09,139,5), CP -0 STOPPED(STAT BIT I92)
. = ADRS BITS O-I7,PARITY ~\ . sca
N BRKPT (STAT BIT N
WRITE 262 INSTR, 261 INSTR, EXCH REQ,PPS 0,1 REQ 0 mo
- : &) -
e £t 20 o hLCon, Lo Saront ns
- b “113)y
CM READ/WRITE DATA BITS 0-39, PARITY BIT 130); BRKPT CONDTN CODE BITS 18-21 (CONT BITS iae
- £X 6)- 117), FORCE ZERO SECDED CODE AND PAR(CONT BIT 126}
PPS 0-1 CHT < ADRS BITS 0-17, PARITY & scR
X19) €SU, CMC,CPU MASTER CLEAR; CEJ/MES
< CMC T ) s~
DATA READY,PPS-0,| ACCEPT DSRT
6x3)
1/0 ADRS 8ITS 0-I7 STER CL
- ~ WRITE
~ READ/ WRITE DATA BITS, SECOED CODE BIT8 0-T
REQ, WRITE @
@) s P T Lcu
ADRS BITS 3-17, ADRS P BIT (csu)
CM READ/ WRITE DATA BITS 0-59, PARITY o\
&) A
AU < ~ ADRS PE
ADRS BITS 0-17,PARITY GO BANKS O-7
® 0
ACCEPT,BRKPT (STAT BIT 76), DBL ERR,CMC INPUT ERR
0!
L NS
swo-3
MEM
g; PR % o
SWITCH
£
N
[«
w
(=]
S Figure 5-7. Interface Diagram, Central Processor, Models 740, 750, 760
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CLR CM BUSY (78), SET C6 FULL (79), FORCE ZERO PAR
ON CHANS (80), FORCE ZERO PAR ON PP MEMS (8!), PPS
BRKPT MODE SEL (83), INIBIT PPS REQ TO CMC(85), STOP ON
PP MEM PE.(95), PP SEL CODE BITS 0-3(120-123), PP SEL
AUTO/MNL MODE (124), FORCE EXIT ON SEL PP(125), FORCE PP
DEADSTART ON SEL PP (i26), PPS TO CMC ZERO ADRS PAR (174),
PPS TO CMC ZERO DATA PAR (I75) 8/C RGTR
©) (PPS-1)
READ PYR PE.(0),P.E.ON DATA FROM EXIT CHAN(6),RE ON DATA FROM
PPS -1 EXT PP (7),CP-0 P RGTR PE.(12),PPO-PPS MEM P.E. (14-23),
CHANS 0-7,10-13 PE (24-35), PPS P RGTR BITS 0-11(80~71),
PP CODE BiTS 0-3 (72-75)
& BRKPT ADRS BITS O-I7 (96 -113), BAKPT CONDTN CODE BITS 18 -21 (114-1I7),
CSU, CMC, CPU_ MASTER CLEAR (127), FORCE ZERO SECDED
CODE AND PAR (128), FORCE ZERO ADRS PAR {129,
ERR IN 2ND PPS (10) MARGIN SLOW, FAST (134,138)
g;"cﬁr,;‘::z,"}&cﬂ::o':ﬁ LN f:,'ff ey CSU-OA ADRS PE.(1,2), SECDED ERROR(3),CMC P.E. (5],
BRKPT MODE SEL(83),ALL PP'S 300NS MAJOR CYCLE (84), "':‘;“:'::;';:f;&""r'::’;.’::mfn"’;‘f (9'5"'5:‘2-
INMIBIT PPS REQ TO CMC (85),STOP ON PP MEM P.E (95),PP T a2, o= Ty one aons roa m e “-”"'
SEL CODE BITS O-3 (120~123), PP SEL AUTO/MNL MODE (124 ), FORCE RE (183), CP =0 sro“:o (192), MON FLAG CP-0 (198) cMc
EXIT ON SEL PP (126), FORCE PP DEADSTART ON SEL PP (126), PPS TO CMC oBL € g PP
ZERO ADRS PAR (174'), PPS TO CMC ZERO DATA PAR (I78] &
O P.E.PORT CODE BITS 0,1 (84,88)
READ PYR PE (0),PE ON DATA FROM EXT CHAN (6), PE. ON DATA FROM [
PPS-0 ext [FPT, PO 'P RGTR PE. {121, pPo-PPo utu PE. (14-23), BRKPT PORT CODE 8178 0,! {86,57) G)
NS 0-7,10-13 P.E.(24-38), PP TR BITS 0 -i1 (6071, —2)
F' CODE BITS 0‘571 75), PPS BRKP" BIT (76)
3
i GRESS (194)
ECS IN_PRO (194} CPU
——- PPM RECONFIGURATION BITS 0-4 (IS'I-ZOI}s\ DEADSTART
i ~ PANEL
cp |
CSU-1 FAULT (9] | S/C RGTR
csu-1 i (PPS-0) SEL MI/LO RVM (134], SEL ALL/ONE RVM (155),
H RVM QDANT O-1l SEL usc-ln)
DISABLE ADRS P.E. (130) 3 RVM WODULE ADRS BITS O-5 (168-173)
GO
csU-0 CSU-~0 FAULT (8) |
- RVI4 SCAN
| | RVM ADRS BITS 0 -8 STATUS (144 -143], RVM HI/LO STATUS
| (130), RVM ALL/ONE STATUS (151)
| ©®
FORCE ZERO PAR CODE BITS 0,11132,133) | | ~
@)
€CS TRANSFER ERROR CODE BITS 0-2 “3\(/7-!“) l '
ECS CPLR €Cs ERROR (1) | | MAINS PWR FAILURE (38), SHUTOOWN IMMINEKT (37)
(@) 6 P
® | ' (2) THPC
LOCK FREQ MAGNITUDE | SLOW/FAST (I41~143)
MASTER ° o 10! l | INHIBIT
SINGLE ERROR
¢éLock L - ] REPORT (118)
NOTES CLOCK PULSE WIDTH
/\ SEE SCR 10 IN PPS MANUAL FOR MODELS NARROW, WIDE {152,131
750,760 INFORMATI 0

N4

Figure 5-8. Interface Diagram, Status/Control Register, Model 175
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BOOL | [ swer ][ worm ] [ Fap
1m0, ’
ml,  Ixi INDEF,
o ik, Gojor m0,60 INF, |60
gooL |xi [xx |8i |xi I8 fswiFt Ixxjej fxi [NORM fxu fxi |8j [UNFL |FaD |xj Jxx Ixi
5 ©9€9(3 S10,
DISABLE
ERROR
EXCH cey
SWITC
zl(lg-AlLE
IWS COINC
MODE
SWITCH cPU
P, PARITY
PPS-0,1
-BS
CPU ACCEPT, CPU REQ [ ADV IFA,NBF,MEM DEAD, MASTER CLEAR,ADV XSK, M EXCH SAMPLE BAK,
Fgggg zEggbip%l;. SIPLR.ECS READ TO X, CMC INPUT ERROR, ADV XJC, READ|1/0 |TO X seq |EXIT SAMPLE XJA,TO-T7,ADV BAK,MON FLAG,
O ADRS) cn RITE, | SHIFT STACK,SET COMP, PAR OR DBL ERR, BRKPT, DATA |aDRs | Taa |xi JoaTA ICTNxua a0 [RAC e 1 | FiF, sxr, XIF, XSF, RANGE ERROR,
CT AT cpu,OK CLEAR EXCH ABORT, PPS-O 261 INSTR, PPS-0 262 INSTR, (19 © @D (zs)s*roweo.so INCR TO STOR, CPU-0 PAUSED,
EXCH CPU,ECS CPUEXCH | CPU EXCH REQ,REQ PAUSE, REQ CONTINUE,ECS EXCH BLOCK 1/0, GATE EXCH DATA,
TRANSFER REQ, FORCE | GATE CPU-I TO aAK NO 1/0 REQ,ECS ADV BAK, INCR RANGE ERROR, I1/0 EXCH RESUME CPU-0,
ERR AND CODE ZERO PAR | CEJ/MEJ,ALL BANKS FREE, DOUBLE ERROR, FLAG ECS WRITE , MASTER CLEAR, SWB BIT 56,
\ v J CODE RGTR OPERATION PE DIV STOP MEM
ECS CPLR &5
ECS REQ CMC, BANK INITIATE , CONTINUE REQ, INCR ADRS
ECS - EOT, FLAG RGTR OPERATION PE @
i ~ ®—
SYNDROME BITS O-7,SYNDROME ADRS BITS 0-2,16,7,3;
CM READ/WRITE DATA BITS 0-59, PARITY MON FLAG CP-O(STAT BITS 40-52,190,195); CSU ADRS PE
@ (STAT BIT 1); SECDED ERROR-1, DOUBLE ERROR-1(STAT
ecs J € BITS 3,183); CMC BRKPT MATCH, PAR ERR/BRKPT PORT
CPLR CMC ACCEPT, DOUBLE ERROR,DATA ON. CODE BITS 0,1; BREAKPOINT FUNCTION CODE BITS 0,1; CMC
LINE,CSU ADRS PEAMC INPUT ERR ADRS /DATA PAR ERR;CMC PAR ERR (STAT BITS 77,54/56,
(5 55/57, 59,59,139,5)-,;{:-0 STOPPED (STAT BIT 192)
~ ADRS BITS 0-17,PARITY 5 {2¢) SCR
BRKPT (STAT BIT 76)
_ WRITE , 262 INSTR, 261 INSTR, EXCH REQ,PPS 0,! REQ J@ Pl;%:.i
> coecs, sne s oo o2 oo A
Bl ON R
CM READ/WRITE DATA BITS 0-59, PARITY BIT 130); BRKPT CONDTN CODE BITS I8—21 (CONT BITS 114~
< @ 1I7); FORCE ZERO SECDED CODE AND PAR(CONT BIT 128)
PPS 0-1 CMI = ADRS BITS 0-17, PARITY ';'ESR'
X 19 cMe CSU,CMC,CPU MASTER CLEAR; CEJ/MEJ
Nt (2) PPS-—
DATA READY,PPS-0,} ACCEPT 2 DSRT
@xs DISABLE ADRS PE -
L MASTER CLEAR
1/0 ADRS BITS 0-I17
VIRITE
r (i8)
—8)- READ/WRITE DATA BITS,SECDED CODE BITS 0O-7
REQ, WRITE -
‘@) ~ L cm
\ ADRS BITS 3-17, ADRS P BIT (csu)
CM READ/WRITE DATA BITS 0-59,PARITY N
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BOOLEAN UNIT

The boolean unit executes the CPU instructions requiring bit-by-bit data manipu-

lation. This includes both the logical operations and the transmissive operations.

The instructions providing logical operations are:

11 Logical product of Xj and Xk to Xi
12 Logical sum of Xj and Xk to Xi

13 Logical difference of Xj and Xk to Xi
15 Logical product of Xj and XK to Xi
16 Logical sum of Xj and Xk to Xi

17 Logical difference of Xj and Xk to Xi

The instructions providing transmissive operations are:

10 Transmit Xj to Xi

14 Transmit Xk to Xi

26 Unpack Xk to Bj and Xi
27 Pack Xk and Bj to Xi

INPUT REGISTERS

Three data input registers exist for the Bj, Xj, and Xk operands. These
registers are cleared and entered with new data each clock period. The con-
tents of the Bj, Xj, and Xk registers are transmitted to the boolean unit each
clock period, without regard to the instruction in the CIW register. These
operands are then available in the boolean unit in the following clock period.

CONTROL

Several bits of control information enter the boolean unit. Instruction designa-
tors f bit 0 and m bits 0 through 2 are sent to the boolean unit from the CIW
register each clock period. These bits define the particular boolean instruction
being executed. The instruction control translator decodes the bits to determine
the type of logical operation and to select the data paths through the boolean unit
for the various instructions. The control signals generated by the instruction
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control translator are:

Extend X: 26 + Xk bit 59

Gate Xk upper: 12 + 13 + 14 + 16 + 17
Comp Xk: 14 + 15 + 17 + 17
Gate Xj: 10 + 12 + 13 + 16 + 17
Gate LP: 11 + 12 + 15 + 16
Gate B: 27

Comp B: 27 « Xk bit 59

Gate Xk lower: 12 + 13 + 14 + 16 + 17 + 26 + 27

Go boolean is received by the boolean unit during the clock period following issue
of a boolean instruction. Data is transmitted to the destination registers only
during a clock period in which go boolean is set.

OPERATION

If go boolean is set during a given clock period, a boolean instruction issued
during the previous clock period and the data in the boolean unit input registers
corresponds with the data described by the j and k designators in that instruction.
Data in the input registers is merged in a static network for transmission to the
destination B and/or X registers. The type of logical operation and the selection

of data paths in this static network are determined by the control information.

LOGICAL PRODUCT

The boolean unit forms the logical product (AND function) of 60-bit words from
the Xj and Xk registers (or its complement) and places the product in the Xi
register. The operation is controlled by the gate LP signal. Bits in Xi are set
to one when the corresponding bits in Xj and Xk (or its complement) are one as

in the following examples.

Xj = o1 I-NMRMﬁ
11

01 = 0101
Xk = 1100 Xk = 0011 l 85 Bﬁ i

Xi = 0100 Xi = 0001 B omm o e mm o B
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The boolean unit forms the complemented result, which is recomplemented so
that the true result is transmitted to the X register.

LOGICAL SUM

The boolean unit forms the logical sum (OR function) of 60-bit words from the
Xj and Xk registers (or its complement) and places the logical sum in the Xi
register. This operation is performed in two steps and is controlled by the gate
LP, gate Xk upper, gate Xk lower, and gate Xj signals.

Bits in Xi are set to one if the corresponding bits in Xj and Xk (or its .comple-
ment) are a one as in the following examples.

Xj = 0101 Xj = 0101
Xk = 1100 . Xk = 0011
Xi = 1101 Xi = 0111

The boolean unit forms the complemented result, which is recomplemented so
that the true result is transmitted to the X register.

LOGICAL DIFFERENCE

The boolean unit forms the logical difference (exclusive OR function) of the
quantity from the Xj and Xk registers (or its complement) and places the differ-
ence in the Xi register. This operation is controlled by the gate Xk upper,
gate Xk lower, and gate Xj signals.

Bits in Xi are set to one if the corresponding bits in Xj and Xk (or its comple-

ment) are unlike as in the following examples.

Xj = o101 Xj = 0101
Xk = 1100 Xk = 00:1
Xi = 1001 Xi = 0110

The boolean unit forms the coraplemented result, which is recomplemented so
that the true result is transmitted to the X register.
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TRANSMIT Xj or Xk

Except that it complements Xk, the boolean unit executes both the transmit Xj

and transmit XK instruction in essentially the same manner. Xj or Xk enter an
equivalence circuit in which the other operand is zero. The result is either 5(3

or Xk. This result is recomplemented upon being sent to the Xi register. Trans-
mit Xj is controlled by the gate Xk upper, gate Xk lower, and comp Xk signals.

UNPACK

The boolean unit unpacks the floating-point quantity from the Xk register. It sends
the 48-bit coefficient to the Xi register and the 11-bit exponent to the Bj register.
The exponent bias is removed during the unpack operation so that the quantity in

Bj is the true ones complement representation of the exponent. The sign bit of the
exponent is extended to fill the 18-bit B register. The true exponent result is
gated to the Bj register by the go boolean signal. B register access control
allows entry from the boolean unit for only the unpack instructions.

Except that Xk is not complemented, the Xk coefficient bits (0 through 47) follow
the same paths as for the transmit Xk instruction. Gate Xk lower controls this
part of the operation. The extend X signal causes the coefficient sign to be ex-

tended to bits 48 through 59 to fill the 60-bit result in the X register.

PACK

The boolean unit packs a floating-point number in Xi. The coefficient of the num-
ber is obtained from Xk and the exponent from Bj. The boolean unit adds bias to
the exponent before merging it with the Xk operand. If Xk is positive, the packed
exponent occupying positions 48 through 58 of Xi is obtained from bits 0 through
10 of Bj by complementing bit 10; if Xk is negative, bit 10 is not complemented,
but bits 0 through 9 are complemented. The comp B, gate B, and gate Xk lower
signals control the pack operation.
NG ETD AN mET NS

| B7B8 I

By o o s el
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BOOLEAN UNIT

The boolean unit executes the CPU instructions requiring bit-by-bit data manipu-
lation. This includes the logical operations for instructions 11, 12, 13, 15, 16,
and 17 plus the transmissive operations for instructions 10, 14, 26, and 27.

INPUT REGISTERS

The three input registers in the boolean unit receive data from the Bj, Xj, and
Xk registers each clock period, without regard to the instruction in the CIW
register. Data is transmitted to the input registers concurrent with the instruc-
tion issue. During the following clock period, data moves from the input registers
through the static selection network and back to the operating registers. Thus,
each instruction is executed in 2 clock periods. The boolean unit is free to begin
executing a new instruction every clock period, If a boolean-type instruction does
not issue in a given clock period, the data in the input registers is not used.

New data enters the input registers in the following clock period.

CONTROL

The boolean unit also receives bits of the f and m designators from the CIW
register each clock period. Instruction designators f bit 0 and m bits 0 through
2 are held in registers and are then translated into control signals that determine
the type of logical operation and select data paths required by the instruction.

The boolean unit receives the go boolean signal in the clock period following issue
of a boolean instruction. The go boolean signal enables the output of the boolean

unit to the destination registers.

The data path to the destination X register for bits 48 through 59 on the 4KN7
module is shared by the various boolean instructions. Control signals from the
4KM17 module prevent conflicts by ensuring that only one data path is active at
any one time. The active data path, containing the complemented result, merges
with all ones on the other two paths. The result is recomplemented upon being

sent to the destination X register.

60420300 K

LOGICAL PRODUCT

The logical product for instructions 11 and 15 is formed on the 4KL7 and 4KN7
modules. Xk is complemented if this operation is being performed for a 15 in-
struction. Xj is then ANDed with the corresponding Xk bits and the gate LP

si_gnal.

The complement of the logical product goes to another circuit where it is ANDed
with the results of an equivalence circuit. For instructions 11 and 15, the results
of the equivalence operation are all ones because the Xj and Xk inputs to the
equivalence circuit are not enabled. Thus, this second AND circuit for the logical
product instructions acts like a merge. From the second AND circuit, the com-
plemented logical product is recomplemented and sent to the destination X register.

LOGICAL SUM

The logical sum instructions (12 and 16) use the same circuitry as the logical
product instructions except that the inputs to the equivalence circuit are enabled.
Instead of ones, meaningful data is ANDed with the complement of the logical

product.

For example, if Xj equals 0101 and Xk equals 1100, the following logical operations
take place.

1. The first AND circuit forms the logical product of Xj and Xk.

Xj =0101
Xk = 1100
LP =0100

2. Both the Xj and Xk inputs to the equivalence circuit are enabled by gate
Xj, gate Xk upper, and gate Xk lower so the equivalence circuit produces:

Xj = 0101
Xk = 1100 l-—m-n1

=2 -0 1 C5C6 1
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3. The complement of the logical product (LP) is ANDED with EQ to produce:

LP = 1011
EQ = 0110
Xi = 0010

4. This result is recomplemented and sent to the destination X register as
1001,

LOGICAL DIFFERENCE

The logical difference instructions (13 and 17) use the equivalence circuit to form
the complement of the result, The complemented result is ANDed with all ones

from the logical product circuit, which is not enabled for these two instructions.

The result of this merge operation is recomplemented and sent to the destination
X register.

TRANSMIT X

The boolean unit executes both transmit instructions (10 and 14) in essentially
the same way. FEither Xj or Xk is enabled into the equivalence circuit with the
other operand a zero., The result is the complement of whichever operand was
input. The result is then recomplemented upon being sent to the destination X
register.

UNPACK

The unpack operation for instruction 26 requires three separate data paths: one
for the exponent to the destination B register, another for coefficient bits 0 through
47 to the destination X register, and a third for extending Xk sign to bits 48
through 59 of the destination X register.

Unpacking of the exponent takes place on the 4KM7 module. To remove bias and

provide the proper sign, bits 48 through 57 of Xk enter a complement control
circuit. This circuit complements bits 48 through 57 if the coefficient is positive
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(bit 59 is not set). The output of the circuit is recomplemented to become bits 0
through ¢ upon being gated to the destination B register. The complement of the
sign of the exponent (m is determined by the logical difference of Xk bits 58
and 59. Bj sign is complemented and sent to the B register as bits 10 and 11.
This sign extension is repeated on the 4KN7 module for extending Bj sign to bits
12 through 17 of the B register. Bj and extend Bj sign bits are gated by the go
boolean signal. B register access control prevents entry to the destination B

register from the boolean unit for all instructions except 26.

Bits 0 through 47 of Xk are gated into the equivalence circuit on the three 4KL7
modules by the gate Xk lower signal. Since the Xj input to the equivalence circuit
is not enabled, the result of the equivalence is the complement of Xk. This is
recomplemented to become bits 0 through 47 in the destination X register.

Note that gate Xk upper is not set for this instruction, thereby preventing trans-
mission of Xk bits 48 through 59 to the destination X register. Instead, the co-
efficient sign is extended to bits 48 through 59 by the extend X signal on the 4KN7
module. If the coefficient is positive, extend X is set and is ANDed with the go
boolean signal. When ANDed with all ones from the other two paths and recom-
plemented, the signal causes all zeros to enter bits 48 through 59 of the destination
X register. When the coefficient is negative, extend X is clear, and the result is
all ones to bits 48 through 59 of the destination X register.

PACK

Just as unpack requires separate data paths to the B and X registers, packing for
instruction 27 requires separate data paths from the B and X registers.

Packing of the ‘exponent takes place on the 4KN7 module. Bj bit 11 is discarded
because it is merely an extension of the exponent sign bit (bit 10). Bit 10 is
complemented to add bias, and bits O through 10 are then gated into a complement
control circuit by the gate B signal. This circuit complements bits 0 through 10
if the coefficient is positive (Xk bit 59 is not set). The output of the circuit is
Xi bits 48 through 58. These bits and the complement of the comp B signal

(Xi bit 59) are ANDed with ones from the other paths and are recomplemented upon
being sent to the destination X register.

Packing of the coefficient is a straightforward transmission of Xk bits 0 through
47 to the X register gated by gate Xk lower. Data paths for Xk bits 48 through

59 are blocked because gate Xk upper is not set for this instruction.

5-2-4,1
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BOOL 3.0 TEST POINTS

Module | Location | Test Point Description Module Location | Test Point Description Module ILocation | Test Point Description
4KK7 6C07-11 01 Xj rgtr bit N
04 N+1 4KNT* 6C16 71,72 | Gate B
03 N+2 ’ 74’ 78 Py
06 N+3 5 1e omp B
11 N+4 » Comp Xk
14 N+5 11,12 Gate LP
i N+6 05, 06 Gate Xk upper
01,02 Gate Xj
16 N+7 » o
21 N+8 53 Extend Bj sign bits
04 N+9 12 through 17
23 N+10 .
‘26 N+11
46 Xk or Bj rgtr bit N
43 N+1
45 N+2
41 N+3
56 N+4
53 N+5
54 N+6
51 N+7
66 N+8
63 N+9
65 N+10
61 N+11 *
33,34 25-nanosecond clock
4KLT* 6C12-14 11,12 Go boolean
. 21,22 Comp Xk
45, 46 Gate Xj
31,32 Gate Xk lower
55, 56 Gate LP
4KM17 6C15 01 Xk rgtr bit 48
02 49
05 50
06 51
11 52
12 53
15 54
16 55
21 56
22 57
25 58
26,43, 44 59
62 f0 holding rgtr
63 mo
65 ml
61 m2
52 Gate Xk lower - = . -
53 Gate Xk upper
56 Extend X l 03 c4 I
55 Comp B
51 Comp Xk | PR, |
54 Gate B
\ 74 25-nanosecond clock I
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BOOLEAN UNIT

The boolean unit executes the CPU instructions requiring bit-by-bit data manipu-
lation. This includes the logical operations for instructions 11, 12, 13, 15, 16,
and 17 plus the transmissive operations for instructions 10, 14, 26, and 27.

INPUT REGISTERS

The three input registers in the boolean unit receive data from the Bj, Xj, and

Xk registers each clock period, without regard to the instruction in the CIW
register. Data is transmitted to the input registers concurrent with the instruc-
tion issue. During the following clock period, data moves from the input registers
through the static selection network and back to the operating registers. Thus,
each instruction is executed in 2 clock periods. The boolean unit is free to begin
executing a new instruction every clock period. If a boolean-type instruction does
not issue in a given clock period, the data in the input registers is not used.

New data enters the input registers in the following clock period.

CONTROL

The boolean unit also receives bits of the f and m designators from the CIW
register each clock period. Instruction designators f bit 0 and m bits 0 through
2 are held in registers and are then translated into control signals that determine
the type of logical operation and select data paths required by the instruction.

The boolean unit receives the go boolean signal in the clock period following issue
of a boolean instruction, The go boolean signal enables the output of the boolean
unit to the destination registers,

The data path to the destination X register for bits 48 through 59 on the 4KN7
module is shared by the various boolean instructions. Control signals from the
4KM7 module prevent conflicts by ensuring that only one data path is active at
any one time. The active data path, containing the complemented result, merges
with all ones on the other two paths. The result is recomplemented upon being
sent to the destination X register.
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LOGICAL PRODUCT

The logical product for instructions 11 and 15 is formed on the 4KL7 and 4KN7
modules. Xk is complemented if this operation is being performed for a 15 in-
struction. Xj is then ANDed with the corresponding Xk bits and the gate LP
signal.

The complement of the logical product goes to another circuit where it is ANDed
with the results of an equivalence circuit. For instructions 11 and 15, the results
of the equivalence operation are all ones because the Xj and Xk inputs to the
equivalence circuit are not enabled. Thus, this second AND circuit for the logical
product instructions acts like a merge. From the second AND circuit, the com-
plemented logical product is recomplemented and sent to the destination X register.

LOGICAL SUM

The logical sum instructions (12 and 16) use the same circuitry as the logical
product instructions except that the inputs to the equivalence circuit are enabled.
Instead of ones, meaningful data is ANDed with the complement of the logical
product.

For example, if Xj equals 0101 and Xk equals 1100, the following logical operations
take place.

1. The first AND circuit forms the logical product of Xj and Xk.

Xj =0101
Xk = 1100
LP * 0100

2. Both the Xj and Xk inputs to the equivalence circuit are enabled by gate
Xj, gate Xk upper, and gate Xk lower so the equivalence circuit produces:
Xj = 0101
Xk = 1100
EQ = 0110
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PART 3

SHIFT UNIT
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SHIFT UNIT

The shift unit executes CPU instructions 20, 21, 22, 23, and 43. These instruc-
tions shift the entire 60-bit field of data within the operand word. Input operands

are of two types. A 60-bit word is read from either the Xi or the Xk register,

depending upon the type of instruction. A second operand is read from either the

CIW or the Bj register. This operand determines the shift count for the 60-bit
word. Shifted operands are sent from the shift unit to the Xi register.

INSTRUCTIONS EXECUTED

LEFT SHIFT Xi BY jk (20ijk INSTRUCTION)

This instruction causes the shift unit to read one operand from the Xi register,
shift the 60-bit word left circularly by jk bit positions, and write the resulting
60-bit word back into the same Xi register. ’

The shift unit does not actually shift data in a left circular mode. Instead, it
simulates the shift. The shift count is complemented, a three-bit left circular
shift correction is performed, and the shift is made in a right circular mode.

RIGHT SHIFT Xi BY jk (21lijk INSTRUCTION)

This instruction causes the shift unit to read one operand from the Xi register,
shift the 60-bit word to the right with sign extension by jk positions, and write
the resulting 60-bit word back inlo the same Xi register.

LEFT SHIFT Xk BY Bj TO Xi (22ijk INSTRUCTION)

This instruction normally cause