CONTROL DATA" 6600
COMPUTER SYSTEM

6601A-J, 6613-A/B/C
6604 A/B/C, 6614-A/B/C
Central Processor
(Including Functional Units)

Volume 1

DIAGRAMS &
CIRCUIT DESCRIPTION

CUSTOMER ENGINEERING MANUAL

CORPORATION



RECORD of REVISIONS

REVISION

NOTES

A

Equation Lists and Appendix A added. Miscellaneous changes made for purposes of clarification.

B

Central Memory diagrams added, sheets 38-44, Central Processor diagrams added, sheets

45-114, Clock diagrams added, sheets 115-121, Corrections made to Appendix A,

C

This reprint obsoletes all previous editions. Central Processor completely revised.

(3-29-65)

Miscellaneous changes made for purposes of clarification. This printing includes Change Order

10946,

D

Volumes 1 and 2 obsolete all previous editions. ''Add Unit" diagrams added in Volume 1,

(7-12-65)

Miscellaneous changes made for purposes of clarification, This printing includes Change Order

11826,

Change Order 12006,

Change Order 12051,

Change Order 12082,

Change Order 12182,

SlE|Q|H|E

Change Order 12187,

K

Publication Change Order 12481. The following pages have been revised: 6601/04 Central

(1-27-66)

Processor - 1, 3, 4.1, 4,2, 5, 7, 9, 13, 15, 16, 19, 21, 23, 24,1, 25, 29, 31, 33, 35, 43, 53,

57, 61, 63, 64, 65, 66, 67, 68.0, 68,1, 68.3, 68,5, 68,7, 68.9, 69, 70, 71, 73, 74, 74.1, 75,

77, 79, 80.1, 80.3, 81, 82, 83, 85, 86,1, 86,3, 87, 88,1, 89, 91, 99, 101 and 103, 6601/04

Functional Units - Contents, 2.3, 3, 5, 7, 9, 11, 13, 14,1, 14,3, 14,4, 14,5, 14,7, 14,8, 15,

16, 17, 19, 23, 25, 26, 29, 31, 33, 35, 37, 43, 44, 47, 48, 49, 51, 53, 55, 57, 59, 61, 63, 64,

67, 95, 97, 103, 126.1, 126,2, 127, 181, 182,0, 183, 185, 187, 189, 190, 191, 193, 194, 197,

201,205, 207, 211, 213 and Comment Sheet, 6601/04 Peripheral and Control Processor - 1, 2,

3, 5, 9, 11, 19, 21, 39, 47, 55, 57, 58, 59, 61, 63, 65 and 67, 6601 Central Memory (131K) -

Contents, 1, 3, 5, 11, 12,0, 12,1, 12,2, 13, 14,0, 14,1, 14,3, 15. 6604 Central Memory (65K)

Contents, 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,1, 15, 6601/04 Clock -~ 3, 5, 7, 9, 11,

13, 15, 17, 6601/04 Power Wiring - Contents, 1, 3, 5, 6, 7, 9, 11, 12, 13, 15, 17. 6601/04

Appendix A - Title page, 2 and Comment Sheet,

Field Change Order 13358 which advanced the Product Designation to 6601-H31, 6604~A33 and

(6-28-66)

6605-A12. Central Processor pages 11, 13, 17, 19, 22,1, 24,01, 24,1, 25, 37, 41, 45, 86,01

and 90, 1 revised. Functional Units pages 5, 11, 14,21, 14,3, 14, 5, 182 and 185 revised.

M

Publications Change Order 13629 which incorporated Change Orders 11310, 11389, 11467, 11487,

(6-28-66)

11826, 11937, 12006, 12450, 12543, 12655, 12656 and 12761 into this Manual. Vol. 1 Pages

changed: Cover, Title page, Record of Revisions, Key to Logic Symbols, Central Processor

Contents, 7, 19, 21, 22,1, 23, 24.01, 24,1, 35, 36.1, 39, 40,1, 43, 44.1, 63, 79, 80,01, 80.3,

81, 82,1, 85, 86.01, 86.1, 86,3, 87, 88.1, 89, 90,1, 91, 101, 103 and 105, Functional Unit

Contents, 3, 5, 7, 9, 11, 13, 14,1, 14,21, 14.3, 14,5, 14,7, 15, 39, 63, 99, 101, 103, 137,

149,173, 181, 182, 01, 182, 1, 185, 187, 197 and 213. Vol. 2 Pages changed: Cover, Title page, Record

of Reﬁsions, Key to Logic Symbols, Peripheral Processor Contents, 5, 6.1 and 6.2. Central

Memory (131K) Contents, 10.1 and 11. Central Memory (65K) Contents, 11 and 12. 1.

Pub No, 60119300

Address comments concerning this
manual to:

Control Data Corporation
Technical Publications Department
4201 North Lexington Avenue

© 1965, 1966, 1967, 1968 St. Paul, Minnesota 55112

by Control Data C
Printed in United

orporation or use Comment Sheet in the back of

States of America this manual,

FORM CA230 REV. 1-67



RECORD of REVISIONS (CONT'D)

REVISION

NOTES

M (Con't)

Clock Contents 1, 3, 4.1, 11, 12,1,

N thru AP

Publication Change Order 14798 which incoporated the following Change Orders: 13415, 13512,

(10-10-66)

13513, 12930, 13536, 13545, 13569, 12932, 12933, 12931, 13731, 13814, 14136, 13999, 14045,

14111, 14112, 14153, 13757, 14202, 14203, 13746 and 13756. Vol. 1 Pages changed: Central

Processor 23, 24.01, 24.1, 31, 55, 71, 86,01, 86.3, 87, 89 and 90.1. Functional Units 19, 31,

61, 63, 73, 93, 125, 157, 161, 175, 197, 209, 211 and 213. Vol. 2 Peripheral and Control

Processor page 67. 6601/6613 Central Memory (131K) page 7. 6604/6614 Central Memory

(65K) pages 7 and 12.1. 6601/6604/6613/6614 Clock page 15 and 17,

AR thru BD

Publication Change Order 16000 which incorporated the following Change Orders: 14247, 14767,

(3-22-617)

15218, 15252, 15338, 15339, 15191, 15562, 15563, 15068 and 15750, Vol. 1 pages changed:

Central Processor 31, 39, 81, 82.1, 89, 99 and 105. Functional Units 101. Vol, 2 pages

changed: Peripheral and Control Processor 5, 15 and 23. Clock - Contents and page 3. Power

Wiring - Pages 7, 9, 13 and 15 revised. Pages 19, 21, 23 and 25 added. Cover and title page

revised for Vol, 1 and Vol, 2.

BE thru BL

Publication Change Order 17138, which incorporated the following change orders: 14642, 15841,

(11-9-67)

15829, 15968, 15985 and 16269, Vol. 1 pages changed: General Contents (new). Central

Processor 17 and 91, Functional Units 3, 14.5, 31, 93, 101, 103, 107, 117, 123, 163, 173,

181, 182,0, 187, 189, 203 and 213. Vol. 2 pages changed: Cover and Title Page, General

Contents (new), Peripheral and Control Processors 3, 5, 25, 29, 49, 53, 55 and 57. Central

Memory (131K) 8.1. Central Memory (65K) 8,1, Clock, page 3. E.C.S. Coupler Section

Pages 1 thru 37 (new). Power Wiring 1, 19, 21, 23 and 25.

BM thru BT

Publication Change Order 18437, which incorporated the following Change Orders: 17014, 17269,

(1-12-68)

17251, 17346 and 17660. Vol. 1 pages changed: Central Processor, pages 7,9,11,13,19,22, 1,

24.01,41, 67, 68.7,69,71,87,90. 1, 91 and 105; Functional Units pages 3,5,7, 9, 11, 14. 1, 14. 3, 14, 5,

14.7, 19,31, 61, 63,75, 77, 79, 81, 83, 85, 93, 95,97, 101, 103, 105, 109, 111, 117, 119, 121, 123, 125, 133,

135, 137, 139, 141, 145, 147, 149, 151, 153, 155, 159, 161, 163, 165, 167, 169, 173, 175, 180. 3,180, 7,185,197,

199, 207, 209, 211 and 213. Vol, 2 pages changed: Peripheral and Control Processors pages 6.1,7,9

19, 21, 25, 29, 31, 37, 39, 41, 47,51, 55,57, 59, 61, 65, and 67; Central Memory (131K) pages 4,5, 8, 8, 1,

11 and 15. Central Memory (65K) pages 4,5,8 and 15. Clock Section pages Clock Contents, 4., 1,

5,7.1,7.3 (new), 9, 1,9, 3 (new), 12, 1,12. 3 (new), 13, 15 and 17, Appendix pages 12 and 14.

FORM CA 230-2

Pub. No. 60119300



GENERAL CONTENTS

VOLUME 1 Part 1, Central Processor
Part 2, Functional Units

VOLUME 2 Part 3. Peripheral and Control Processors
Part 4. Central Memory 131K
Part 5, Central Memory 65K
Part 6. Clock

Part 7. Extended Core Storage Coupler (Standard
Option 10102 and Special Option 60080 for
6601/04, Special Option 60080 for 6613/14/15)
)

Part 8. Power Wiring
Part 9. Appendix A

Rev BL,



FOREWORD

Logic diagrams contained in this manual do not attempt to show the entire device, sequence being 1llustrated is not included. Certain areas may not be shown at
nor even depict complete modules within that device. The purpose of the diagrams all, while others may appear on several drawings. These limitations are im-

is to show the logical significance of circuits that may involve parts of many modules portant to remember; the logic diagrams do not replace the 6000 Series chassis
on several chassis. Logic hardware that is not pertinent to the particular logic and cable tabs, but they are a valuable tool in understanding the tabs and the over-

all operation of the machine.

Central Processor
Pub. No. 60119300
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KEY TO LOGIC SYMBOLS

(Standard 6000 Series Card Types)

Logic diagrams represent a symbolic approach to electronic schematics. By

using symbols to represent building block circuits, the schematic becomes easy

to read if the reader understands the function of the symbols. In CONTROL DATA%*
logic, two signals, a logical "0" and a logical "'1'"" are the possible input or output
conditions of a circuit. For example, '"1" is considered "up'' and ''0" is considered
""down'' on a timing chart. Detailed descriptions of logic symbols and their

associated electronic representations are contained in the Printed Circuit Manual,
Cordwood Modules (Pub. No. 60042700).

STANDARD LOGIC SYMBOLS

Standard logic diagram symbols for Control Data equipment using 6000 Series
card types are inverters, test points, flip-flops, twisted pair line drivers, and
coaxial cable line drivers.

Inverters

An inverter is a logic element which provides an output that is a negation of its

" input. When more than one input is provided to an inverter, '0's' take precedence
over "1's'" and therefore drive the output of the inverter to ""1"'. Because all of the
several inputs have to be "1" to drive the output of the inverter to a ""0", the
inverter may be considered an inverting AND (or NAND) gate when more than one
input is present. The basic inverter is shown in the logic diagrams as an arrow
into either a circle or a square (Figure 1). Both symbols represent the same
electronic circuit and have the same logic interpretation. In a logic sequence of
inverters, circle and square symbols are asually alternated as an aid in tracing
signals, e.g., a ""1" output from a square symbol implies a ''1'"" output from
subsequent squares in the logic chain.

—~0  —0

Figure 1. Inverter Symbols

Certain card types employ variations of the standard inverter building block.
These differences are indicated in the logic diagrams by a dot or a cross in the
circle or square (Figure 2). Both the chassis tabs containing the card in ques-
tion and the Printed Circuit Manual, Cordwood Modules (Pub. No, 60042700) contain

electronic schematics of these special variations.

*Registered trademark of Control Data Corporation

—0 —{] —iX

Figure 2. Special Inverters

Acceptable conventions for showing multiple inputs and outputs are given in
Figure 3. Note that the output of inverter A is '"0" only if inputs X, Y, and Z are
all "1"'. The multiple outputs are identical.

Z< A

Figure 3. Multiple Inputs/Qutputs

Acceptable conventions for showing inverter networks are illustrated in Figure 4.
As a general rule, circle inverters alternate with square inverters wherever
possible. Because multiple outputs are identical, only one arrow is shown in
cases where an inverter (A) serves as the single input to several succeeding.
inverters. In more complex inverter networks, multiple arrows are used

(B to C and D; in this case because B is not the only input to C or D)

Figure 4. Inverter Networks

Test Points

A test point has no logic function, but is shown in the logic diagrams as a
triangle (Figure 5). They are numbered from 1 to 6.

Figure 5. Test Point Symbols
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KEY TO LOGIC SYMBOLS (Cont'd, )

Flip-Flops (FF)

The flip-flop (FF) is a storage device with two stable states--designated as Set
and Clear--and is composed of two inverters (Figure 6). The flip-flop is said

to be set when the set output (B) is a ''1", and clear when it 1s a ''0". Note that
the input (A) must be 0" to set the flip-flop and (C) must be ''0" to clear it.

Figure 6. Flip-Flop Symbol

Logic signals are transmitted from one module to another by means of a line
driver. Modules on the same chassis are connected with twisted pair lines, and

those on separate chassis are connected by coaxial cable.

Twisted Pair Drivers

The twisted pair driver is represented by the standard square or circle. The
output of the square or circle, however, is connected to a pin of the module in
question and wired from there to a pin on another module (Figure 7). The ground
wire of the pair is wired to the connector ground bus of each module. The pins
are represented by small circles and are numbered from 1 to 28 (Pins 29 and 30
are ground and +6 volts, respectively, and generally are not shown in logic
diagrams). The module location is shown above the card, and the module type

is denoted in the upper right corner.

Figure 7. Twisted Pair Line Driver

Coaxial Cable Drivers

The coaxial cable driver is a 25 nsec pulse circuit, and is represented as

shown in Figure 8. The pins used are represented by a small double circle.

Figure 8. Coaxial Cable Driver
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4.1
4,2

11
13
15
16
17
19
21

22,1

23
24.01
24.1
25
217
28
29
30
31
32
33
35
36.1
37
39
40.1
41
43
44.1

Block Diagram

Chassis Layout

Chassis Layout

Instruction Stack I3— I; (Test point tabulations)
Organization
Inch Counter
Parcel Counter & Selectors
Parcel Extraction i
L Counter

Instruction Control Block Diagram
v°, ul, U, K, R (Test Points)
UO, Ul, U2, K, R Registers
Issue

Unit Request, Unit Busy & Issue,Serials 1-7

Unit Request, Unit Busy & Issue, Serials 8 and up

Instruction Go Control Part I,Serials 1-7
Instruction Go Control Part I,Serials 8 and up

Go Control Part II

Result Register Reserved & Issue

Instruction Issue Timing
Scoreboard

Overall Block Diagram

Designators

Designators

Placing Scoreboard Reservations

Block Diagram, Set F, Q, XBA

Set F, Serials 1-7 °

Set F, Serials 8 and up

Set F (Long Add, Fj)

Set Q, Serials 1-7

Set Q, Serials 8 and up

Set Q (Long Add) (X7 to Q;)

Set XBA, Serials 1-7

Set XBA, Serials 8 and up

CENTRAL PROCESSOR

CONTENTS

45
47
49
51
53
55
57
59
61
63
64
65
66
67

69
70

.n
73
74

74.
4.2

75
77
79

80.
80.
80.

68.
68.
68,
68.
68.
68.

0
1
3
5
7
9

1

01

Set XBA, Long Add (16) to X4

Block Diagrams, Request Release Circuits

All Clear Block Diagram

All Clear

All Clear X1

Request Release (Boolean) to Go Store (Boolean)
Request Release to Clear XBA

Request Release (Boolean) to Clear XBA (X7)
Request Release to Set Read Fiags

Request Release (Boolean) to Go Read (Long Add)
D Registers (Test points)

Operating Registers, Entry and Exit Control Block Diagram
X, B & A Op. Registers Bit Locations and Test Points

X, B & A Bit Locations

Go Read, Go Store, MEM D, D X, X MEM (Test Points)

Entry Control, Chassis 7

Entry Control, Chassis 8

Exit Control, Chassis 7T A & B

Exit Control, Chassis 7

Exit Control, Chassis 8

Register Entry Control Transmit Boolean to X7

Go F.U., Transmif, Request Release
(Test Points)

Register Exit Control, Go Read (X7) to Long Add

' Data Trunks

Data Trunk Table, Part 1
Dat? Trunk Table, Part 2

StuntrBox

Block Diagram

Exchange/Read/Write Address

Exchange Address Counter, Serials 1-7
Exchange Address Counter, Serials 8 and up
MO + RA Adder

MO > FL Address Range Test

Rev. M



CENTRAL PROCESSOR
CONTENTS (CONTINUED)

81 Address Issue Priority, Serials 1-7 89 Exchange Jump Control, Serials 1-7
82.1 Address Issue Priority, Serials 8 and up 90.1 Exchange Jump Control, Serials 8 and up
82.2 Hopper M3 - M4 Registers (Test Points) 91 Central Processor P, RA, FL & S Registers
83 Hopper Address Distribution 93 Exit Mode; Multiply, Divide, Boolean Block Diagram
85 Exchange Tag Counter (ETK), Serials 1-7 95 Xj Exit Mode Test Multiply, Divide, Boolean
86.01 Exchange Tag Counter (ETK), Serials 8 and up 97 Xk Exit Mode Test Multiply, Divide, Boolean
86.1 Hopper Tag Distribution 1 99 Exit Mode Tests Transmit to Chassis 5
86.3 Hopper Tag Distribution 2 101 Exit Mode Fan In, Branch Range & Indefinite
87 Tag Distribution and Tag Translator Tests
88.1 All Quiet Network 103 Exit Mode Control, Serials 1-7

105 Exit Mode Control, Serials 8 and up

Rev. M



INST. STACK

INST. CONTROL

I SCOREBOARD I

|.OPERATING REGISTERS ]

ENTRY EXIT
RESULT REG RESERVED CONTROL _ CONTROL
RESERVATION LIST r ‘: 5] X0 | ‘I’ 7]
PARCEL uNIT, ' = = ;
| TAG FROM |~ $-3) > | TaG FROM
ul—sy? ISSUE | HOPPER - X3 — : HOPPER :
X —
LOCATOR CONTROL a1 I3l ] a4 ! !
1 A ! |
D T | 3 x5 4 |
DISCARD El R ! ] < |
? 3 | [ e x8 o 1 W b
g s | S [ x7 - : T 1
INCH STACK RESULTS Rec Al A Ik ! p—>} — | s :
DESIGNATOR | W | o
CONTROL X\ T |T i 14 | = |
> 0 | Iz | W I
4 S| H] o e | | 103
s ! - N
R Ll L I /i ; ! ’,grg i FUNCTIONAL UNITS |
| | ! — |
u2 READ _,b i i — : ol | 60 _STORE
B FLAG : | o S E OPERANDS
a | | 0 E ; o INCREMENT |
UNIT. - | | w INCREMENT 2
BUSY ] | | mE of | BRANCH
F; | ! I e !
i X | | z |
| l 12
— <
K TO BRANCH, INCR , | | Y : Z|
FUNCTION UNITS, M I I 1 £l !
| | ]
- || =ElER
Ldt——J L ]
Fi —)(r\
STUNT BOX
— GO _STORE ADD
LONG ADD
SHIFT
"Q‘ [ReLease oniTs Je REQUEST RELEASE
ALL CLEAR
, "Q\ CONTROL _DIST.
T o
A E
-O\ A € |
g A o
4 s s
E PRIORITY
NETWORK Y w0
REG.
] CENTRAL CENTRAL MULTIPLY | OPERANDS | DIVIDE
a INSTRUCTION conNTROL | wriTE MEMORY READ | REG. MULTIPLY 2 BOOLEAN
P ADDRESS DIST. DIST. | RESULTS |
N — 32 BANKS
E InC PERIPH
8 »
INCR. | 8
EXCHANGE ADDRESS
! @ PERIPHERAL READ/
cw_apDRESs | N WRITE ADDRESS
u
Y MEMORY
R SEQUENCING
PERIPHERAL | E AND ACCEPT
PROCESSOR s CONTROL
| CENTRAL MEMORY |
| WRITE DATA
READ DATA
TITLE PRODUCT
= CORPORATION | CENTRAL PROCESSOR §601/04
SIZE [ORAWING MO REV
BLOCK DIAGRAM C | 60119300
COMPUTER DIVISION u:;r )







WING 3

WING 2

—~—2ZC ZO—-PIMO—-DTMIT

="
BANK | | BANK || pERIPH. I| BANK| |READ | [ BANK
13 12 || CoNT. | u | |oiSTR! | o
L _
CENTRAL MEMORY
="
BANK| |BANK || PERIPH. ||BANK| [READ | | BANK
17 16 |l CONT. || 5 | [DISTR| | 4
|
_____ ml
BT | e oy
CONTROLLER || CONTROLLERS

I| conTrOLLER
-

(i
BANK | WRITE] |BANK || PERIPH I|BANK | | BANK
34 | IDISTR] | 35 || CONT. || 36 37
(|
CENTRAL _ MEMORY
r— — 7
BANK | WRITE| [BANK || PERIPH. If BANK | [ BANK
30 ISTR.| | 31 || CONT. || 32 33
L ]
BANK | WRITE| |BANK [l PERIPH l|BANK | | BANK
24 STR| | 25 || CONT || 26 27
(|
CENTRAL MEMORY
F
BANK | [WRI BANK || PERIPH. || BANK| [BANK
20 | [DiSTR.| | 2 f) CONT. || 22 23
(I

—+~ZC ZO——Pp1MO—2NMD

REFRIGERATION UNIT
X0-X7 INST
REG | STACK |
236,59 INST
R
MULT. | - RES |
FU.
STUNT
X0-X7 (COEF) BOX
REG. SCORE- |
20535 BOARD
ADD INCR 1
Fu. BO-B7 -
REG.
LONG
ON¢ MULT 2 INCR. 2
FU. Fu Fu.
- (COEF)
AO-A7
SHIFT g BRANCH
FU REG FU
CH. 8 CH. 7 CH 6 CH.5
CH.9 CH 186
CH.I0 CH. I5
INTERCHASSIS CABLES
(37 LOGIC & | POWER/CH. MAX.)
CH. 14
CH.I2 CH. 13
CH. 1 CH 2 cH '3 CH.4
BOOL.
BANK BANK ]
Fu. y "
DIVIDE
Fu READ |c¢| READ
DISTR. | E | DISTR.
MULT, | N
FU. (EXP) sank | 3| sank
[ A )
MULT. 2 — —
RP Fu. (EXP) Fenwoq M loerin. |
| CoN- | M: CON-
| TROL I | TROL-
STORE Ler NY] Ler
DISTR. L Jd e ——J
BANK BANK
2 6
DEAD
START BAaNK BA;JK

REFRIGERATION UNIT

gat®”

Vi

WING 4

WING |

CONTROL DATA

CORPORATION | CENTRAL PROCESSOR

COMPUTER DIVISION

TITLE

CHASSIS LAYOUT







WING 3

WING 2

—~“=ZC ZO-——=PDIMO—-DTMI

r=—"
BANK| | BANK || PERIPH || BANK| WRITE| | BANK
13 12 || coNnT. || 1 DISTR| | 10
L _J
CENTRAL MEMORY
[l
BANK| |BANK [I PERIPH. |[BANK | |WRITE| | BANK
7 16 || CONT. || |5 | [DISTR| | |4
L__J

DISPLAY
ONSOLE
CONTROLLER

r ]

DISPLAY
I o ERIPH Il ConsoLE
|| conTroLLer

REFRIGERATION UNIT
X0-X7 INST
res | sTack
236559 INST
REG
MULT | S—
Fu
STUNT
X0-X7 (COEF) BOX
REG. SCORE-
20535 BOARD
ADD INCR 1
i B0-87 Y
REG.
LONG
-ON¢ MULT 2 INCR. 2
FU. FU Fu
- (COEF)
A0-AT7
SHIFT BRANCH
EU REG FU
CH 8 CH. 7 CHE CHS
CHo
CH.10

INTERCHASSIS CABLES
(37 LOGIC & | POWER/CH. MAX.)

CH.I2
CH | CcH.2 CcH 3 CH 4
BOOL
BANK BANK
FU 0 4
DIVIDE
Fu ReaD | c| ReA
DISTR. | E | DISTR.
MULT | )
FU. EXP) eank | B[ san
[ el e )
MULT, 2 = e
Pe FU. (EXP) Fsawﬂ ¥ Feeripw. 1
| con- |l W I con-
TROL- | 9 : TROL-
STORE Ler Y[ Ler
pisTR | fe—— "L
BANK BANK
2 3
DEAD
START QABNK EA_;JK

REFRIGERATION UNIT

TITLE PRODUCT
WiNG 1 |*conmo|. DATA 6604
CORPORATION

COMPUTER DIVISION

CENTRAL PROCESSOR
CHASSIS LAYOUT




REV.K
4
.2

h=1
BQ.
_58
_.J76
“
- r05
.m | | OS
u 1 | Sz
A s - - s.l
014 - = E
MD]3 — -
=2 ooa = - — m
A — I :
= - o — 43 m"\ﬂ
l | 1 4“1 w
2 - - i 1 : s
..WHA. - - © 0 W — 4%8 AIA_TRO
0(13 —_ o S — R&E
I | 1 ‘ TO
35 : 1 - RN S8 -
-2 - -2 ~ — NSS3
= - S N o = N|9
Q. o - D13 ') i E |
T B : £ = oo~ ~ > COE'
yle - - - - o > @ — = MM7G
ul..4 11 3 : ~ ~ L8 .
del.) - P & o — : - lem
Slw o - e o - - 5 22
N — 1 C13 N o ™ w A nsw
| - S = o~ ™ 0 = 8 [ @
() . 1 2 - © {2 6I0
P ‘ 1 : - I e % @
T : 11 : - TE ° ® = wa
11 i i - ) w a8z won mew
- d ~ = 5 1..
[ — + - - 6 : 1 5 |
— — N o ™ : 5 | rD 12
=8 Bl - = - 4. 5 8 5 11
d14 - .axz . 3 | 5 10
o~ 5 5
oA13 — B13 - 2 | G 6 l
M:) - 1 & oo -2 w w © o
o l.l. - i 1..1.. NN 1M3 § : 6 87
lw 1 = : < oo« w ~ © ©
t 9 11 - 2 c o = © -2 © ©
mmg : | - _ -2 w mHS © © <+ o
S35 © - oo _ i 98 : 5 : 66 21
:»6 . 5 nD
[ s < ™ Ll _ ] 76 5 lm 6 0
| 54 2 2 o~ w w w © = ©
] 53 o !..5 5 4 8 G
e | - - ) © o v ) © = ©
m : - MM? IS Bl3 w ~ © © © ©
dmo 1 - : o ow ~ I ® N - w0 - 53 © o«
0038 - 23 : N2 — : | (13 66 3 W.
M5 SWG l : | _2 - ©w e *az © ~§ o~
35 - 45 o o~ _ 5 : 6
34 | : - ~ w 1 ©
[*N 32 - 32 = — - | 9 66
T 32 l 4.2 ..0 n w @
— 31 - 4..1 5 .4 6 7 6
m\. 1 30 - 40 - r) o © © ©
—_ — 39 - 49 ” N : 2 | 5 6
512 - a2 o~ - - 5 l5 6 4
.MA.Q bl 25 ) 25 oo - - | 3
C38 1 — ~ S8 A13 BlS © ~
M : 1 = ~ S a oo w oo © lvG
5 : l - z e w N 0w n w N =9 © © =
— - . 10 5
~ 23 m ®E NN T 1 .5 l 66
33 - o 36 — 330 9 5 | 6
& ey - L8 . = 8 5 6
_‘ 31 - 34. - 7 ‘..D -l
e 1 30 l : 2 i © © ©w © ©
- - 39 - 3?— - 2—@“6 | | 5
j | - : I = ~ «* © «
g ~ ) ~ _ : 3
49 27 - 24 @ ©w
0B38 - 58 _— = | : 2 5 6 21
s|w 25 S - : | : 1 6 =
59 - 22 — 5 ; 14. G I
= 1 038 ~ 88 w bl A13 ©
34. 1 37 | 20 w 29 w 12 © o
P . 1 3 soe «~ S w X a © ~
T 32 1 - - D3%7 © © -2 ©
_1 : 1 34 ~ n w Lol - ©
l 1 § — w o ©
kO 1 - 1 — N o~ 83 © L83 © ©
‘MMMSII — SR} Ia8 ~ 32 w0 a2y ~ © ©
14 G EEg — 58 SN — : - 5 11 54
M : l - : 2y w o =4 ) 4 s o
0 - TR ~ S8 w i, i 9 2
34 938 2 20 w 28 I rd
33 1 | § w 27 © «© =
t 3%111 - ~ M%S v v S8 © © ~ © ~
o |
ms -2 — 8 o N~ - - 5 : 8 5 |
a2 22 — -2 ~ w D38 6 4. |
57 2%712 R ~ 8833 © 0 ) S & © © ® o~ -
i . 2 22 ~ o2 © 588 © -
5 L 2 - ~ 2 © o
| | : : 83
53 M%BZZ — 5 [ ll=3 w w 38R © ©
aan = 25 ~ 58 w © 233 - : 6
50 - 36 N 20 e} 27 - 30 i
59 35 2 49 o 26 © 39
34. 2 B38 © 28
: . 2 ® = 0 L9 ©
- 29 o~ w 59 w 49 6 :
: - 2 °8 0w © C3M7 © ~
: . 2 e 3 w w 59 ©
43 3%822 i “ 8 © © ]
42 27 ) & ® - 333 |
i _ 5 =g [T 2Q © o
: 0 5 — © Y= © .
38 49 5 2 © 30 ©
; M3%755 - © © 223 ©
s 8 3%555 - 6 :
: - : B38 © © &8
32 33 = 5 3-Qlu6 6
31 32 5 6
30 31 v 3%4 6 2/
: . 5 e © a
28 39 _.3 32 ©
27 28 — 31 6 ‘
26 27 6 6
26 2 30 6
25 20 39
: 4%866 S I&
22 m 37 : 26
21 35 6 |
20 35 |
29 34 | |
A 58 =5 .
16 32 6 \
15 3n.<l.u0 5
E A 39 s
28 z
12 27
l.l. 26
== 2
Y
© -
6 me
- (24
-« ™
N -
=)



GENERAL

DISCARD
17 f
16
15
14
3
12
II
10
59 T 00
e [ 7o
59 00

60-BIT WORD
FROM
CENTRAL MEMORY

17
16
15
14
13

1!
10

PARCEL
ORGAN|ZATION

DISCARD

e

by o &res
E

£

) ¥
A u? u2
- f f
N _f M
N m m
RN i n
i - - -- -]
R P OR
: o i i
-k_
.f._
m K
_i_
INSTRUCTION WORD/ PARCEL J
PARCELS DISTRIBUTION _k_
. u?
2 CONTENT
U
PARCEL O
PARCEL |
PARCEL 2
PARCEL 3 ISSUE
INSTRUCTION
—h
"-C*l
N
i
|
I0 SENDS LOWER HALF OF ITS SELECTED
30-BIT PARCEL THROUGH THE 12 TRANSFER
NETWORK FOR GATING TO THE LOWER
HALF OF U0, 1,1‘
I2 SENDS UPPER HALF OF ITS SELECTED
30-BIT PARCEL THROUGH THE Io TRANSFER 0 E
NETWORK FOR GATING TO THE UPPER HALF T B“
OF u0, (SEE PARCEL EXTRACTION, P.11,
FOR EXAMPLE). UPPER HALF
OF
SELECTED 30-8BIT
PARCEL
TITLE PRODUCT
CONTROL DATA
= CENTRAL PROCESSOR 6601/04

CORPORATION

COMPUTER DIVISION

INSTRUCTION STACK
ORGANIZATION







R 24| -

INST GO
CONTROL
PART 2

L Cetordem

o o A )

{ QI"

Dol

B4l A42 A4 C4al B42 B4
BUFFER |, SGL; [ai] os oal caz [£a2] ZINCE
REG. ), 58, 56 «— 51 50 <— 45 44 <— 39 38 <«— 33 32, 31, 30|29, 28, 27 26 <— 21 20<— |5 14 <=9 08, 07, 06, 05,04, 03 [02, 01 00
! G rAVAl & 1
INSTRUCTION STACK
COUNT INCH
r---—-—-----=--"-"-"=-"-“"=-"=-"-==-=-==-=-= A
L 629

[ —

L=l

R8T
INCR_ADDER|
CONTROL 2|

N\
5->18 |

-
A

~
~

26

s

19

EI7

EIS

@

ZB I_Z»IS I
O— {5 ------ & Troees |
Q m
E Y/ Qi T . 2
- - - = =-- Q25 A\ |ro|eas L
O \o 8 i D g

O -

-

Q14 A . |rc|szs [
_ - 02/

Sz A Iroles

COMPUTER DIVISION

815 —> 80!
o 2 |
AlS = 0! 'f 740 “\‘ .
[ 14 .o
D40-> D26 770
g 13
C40 > C26 /f’ Byl
& 12
B840 -> B26 ?«V B7L
B t
A40 > A26 o YO
A A A I 1o
CONTROL DATA |"™** ‘660
{. CORPORATION CENTRAL PROCESSOR €601/04/13/14

INSTRUCTION STACK
INCH COUNTER







PARCEL O PARCEL | PARCEL 2 PARCEL 3

cl9 clg N c20 €20
17 I
. ci6 . CII. cr ci7
=7 =7 =7 =7
HB B B
-——— —§L|3 Ii;-l PC=1 i PC=2§ H PC=3 E—
L=5 L=5 - L=5 L=5
BI7 15 BI7 BIS BIg
cai (] c22 c22

Le3 C24 L=3 c24. c25 L3 C25
. 2 . 2 .

PARCEL COUNTER ,---{.3 L—] Pc=|§ Li po=2 q Po=3
: L=l L=l L=l L=

B2|

L

!
3]
H

ODD_STACK SELECTORS _ _ _ _ _ _ _ o
K20
// B9 B19 B20 B20
/ 6
Ve Vl_cf} Al6 :L_s Al F- Bis BI6
r--§|3 E m:& H8 Pc=2§; . m Pc:§
iL=4 L= L=4 L=4
:Q(,sO A7 }14 AT Al8 Al8
| !"c 7 EE
| S
: 823 !
INST. GO
=] : ——
1
| -
|
|
2 {
)|
NTROL
i : 2
! i A r B23 B2¢ B24
BRANCH : .
— 'ﬁ; Loz A25 = B2s B25
CONTROL | | pc=|§ PC=3
J L= L=0 I =0
g A23 A24 A24
///// = -
s 7 &;0 ‘““‘;’-‘
//
)
CONTROL
\ IOGA
N
" ]
TITLE PRODUCT
-°g;‘;’::;-‘$m CENTRAL PROCESSOR 6601/04
INSTRUCTION STACK ey

s1z€ [orawine wa
C | 60119300

COMPUTER DIVISION PARCEL COUNTER & SELECTORS







(= m - m ey

16 14
Cis Al5
I cla Al4
[ ;‘ a3
I ci2 Al2
I Cll Al
l clo K’
I co9 I
' Coﬂ—l I

I cor |

]

——————— ey

R

I2 4 BITS OF 10 g S
fhs), oo

co BUTER, [ = =
wo | B5R; ws | - = =

c38 I - ASB—' - [ 27

oo | ol a7 | [T =

cse] -)[ A;[ I 0 25
35 | —>’ 09 24

-
e e A e
-1

N

* D22-D25 AND EI8-E22 ARE
AJMODULES IN SERIALS 8-UP

[€— ISSUE

]
0] !
1
| |
I
L i
j O Q
l
B e e 4 i Pyl g amu
H [ [ I (EVEN)
! i I N e
' : ! | [ : | : 60
I , : : : : | : L _toop) | CONTROL
] 1 [
| P B B B e\q
! a ! .
| |
| | +——«;——————‘ : ;
] 1 I 1
| [ | [
| e e e e e __ g I
| o - 44
e -

CONTROL DATA
CORPORATION

COMPUTER DIVISION

TITLE
CENTRAL PROCESSOR
INSTRUCTION STACK
PARCEL EXTRACTION

PRODUCT

6601/04/13/14







_REDUCE L LOOP H30

2\
C
S=O-E®) A
K

f—

ADV ETK + GO BRANCH

BRANCH,
uMP+ [P
OQP SEQ

L REGISTER

o
K
4
L R e TPy SR EE——
AN 8
& /
L 9
O~ @ 4
REDUCE L
A
A
c
E =7 sl _ |
26
N ELEC
\ Vo
BRANCH *
SESI-E%CT P9 BRANCH CONTROL : SEE (L-T)SEQUENCE
O R39-26

[o]
(aX©)

F 1
Be

T30

LAKA»m«e:& Jv“% = Japumuél C’MZX&\

l

OF THE L COUNT.

NOTE: THE L REGISTER HOLDS THE COMPLEMENT l

oo [
_____ L=0+142
r R
1 A
| L
| L
| E
I L
S R
| s
_____ L=3+4 E
br
|1 L
1! E
[ c
- :
I M
R et s
1 s
: [— L=5+6
16 1 : !
C: [:] ! 1
bt
B 0 !
o )Bo---Ld-}
| [ | L=7
| 1 )
1 Ly
| [
: [
- [
Llewdbstr b -+
o . I
?\ - c&w\ : 1
b
[ NOTE"
b A2l IS A PD MODULE
I IN SERIALS I-7
[
I .
t
Ly L=6+7 .
I
Pl R
[ A
[ L
[ L
[ E
: b e i)
| : L=4+5 s
E
I L
o p
o c
1y T
(] o
[ R
| n s
|
|
|
|
|
1
|
’ L=0+1
TITLE PRODUCT
m CONTROL DATA | CENTRAL PROCESSOR 6601/04/13/14

CORPORATION

COMPUTER DIVISION

INSTRUCTION STACK
L COUNTER

60119300

=T 13







FUNCTIONAL
UNITS
14 14
00D
STACK )
wore = )—> u? SCOREBOARD
)
e e
Lok EVEN .
INSTRUCTION ) WORD stack_lo o _ o _ui__
STACK SELECTOR | WORD 2 ’Q 129
OPERATING
REGISTERS
X M
. B
15 s
UNITS BUSY
PROCEED
(END EXCHANGE —»| conaRoL ISSUE
JUMP) RESULT REGISTERS RESERVED
d{‘ e e

TITLE
= CCORPORATION | CENTRAL PROCESSOR

INSTRUCTION CONTROL ¢ 60119300

COMPUTER DIVISION BLOCK DIAGRAM ‘ B




O = N W B U ;d” 3 0 ©

29
28
27
26
25
24
23
22
21
20
19
18
17
16
15

U

Module-TP

5E22
21
20
19
18
5D25
24
23
22
21
20
19
18
17
16

[ ) BENS) BNS) BENNS L IS 2 B L R B BN B &1 B G L N | B BN

Module-Tp

5E22
21
20

19

18
5D25
24

23

22

21
20

19

18

17
16

¥z
2

~ N Oy ™

™M N ™™ AN N

A

>

U

1

Module-TP

5E22
21
20
19
18
5D25
24
23
22
21
20
19
18
17
16

[=2 3 <> B« R B« B« » B = ) RN @~ BN~ N @ IR © A © AR AR AR © 2]

Module-TP

5E22

5D25

!

P - = N - S

e s

e R e B e el e

-

O =~ N W s OO I o ©

29
28
27

25
24
23
22
21>
20
19
18
17
16
15

\

fm S

\/

~

—r—

O = N O = N O = N O = N O = N

—
(=

S = N W bk O N 0 ©

Uy

Module-TP

5E32

5E14

5E13

5E12

5

W o D = W W = N O

Module-TP

5M30

5M29

5M28

= N W ok U =N Whs OO =N W RO o,

Module-TP
5N39 | 2
5
3812
5
3712
5

36 | 2
5

35 | 2
5
3412
5
3312
5

32| 2
5

31| 2]
5

O = N W s Y 0

6601 Bit Locations & TP's.

©°, ul, U? Registers
K Register
R Register

Pub. No. 60119300
Rev. K Page 16



uo u!
|
14§/ 14 E22[n
/13 E21 [ag
£/ 12 E20 [aJ]
m/ 0 Es [a

[ wom/ e

Ei8 Jay

ss o:lzzlr]:} }

e iggce

oi7[18 T

[ & 0/ 4 o0
[ 3 i)
] 2 k) 2
k) |
BiT o Kk gro

B oz,

- T

TOo K (M30) \
\
ISSUE \

s p2s [w] |-

8 uz4|u§
7 D23 |A =

E3. TRANSLATE

26

TRANSLATE

SCOREBOARD

| u!l TRANS-
| | LATOR
| s 729 ke2|ad NETWORK
/28 €zl [Ad]
INSTRUCTION z7; E20ay
STACK 26 €19 [ay R REGISTER @%M R
AND —s< 25 E8 Jad[ [BiT 17 16 N3s[uc -d,
WORD " 24 pzsa [ M%’
SELECTOR - | [ 15 14 N38 [uc
zzs n::‘[gl:"a JmiT s [ J—
TR 1 uo N36 Juc
—F 20 I 20 oarfts BT s N3s]uc JJ
[ s ) 19 opeof1s[H [l -2 s e = 3';"“}\* Q
[ e/ 1o ois]reH Bl73524 NNSIJ{:Jc I e )
[ v 7 7 oie Im_l— BIT I 0 NBISZJO: H
[ e 7 6 oi7]ie 10 a
eir 13 DI6 |18 INCREMENT
o oA
) 14,16 K BIT 6= 11 M29 |Mq) - REGISTER sold IS8 A
. K BIT0—>5  m2glual .- W54 adud o s
10,1 -=" *
W --
15_17 ¢ e =
_______ '\
1! 13 O g YR
L ISSUE R—=F 3 i
|
* D22-D25 AND EI8-E22 ARE IB \ aekd Yoo
MODULES IN SERIALS |-7,
TITLE PROBUCT
A CORPoRATION | CENTRAL PROCESSOR 6601
\$SUE. Osn U INSTRUCTION CONTROL c le0l19300 |BF
COMPUTER DIVISION] 4O, uy!, U2, K, R REGISTERS T 7







ISSUE FANOUT

@\
R

=]

~
“dps 60 |ag]
« 3 coNTROL
N N

CLEAR
R REGISTER

.

\

Loap u! \

> EVEN \

STACK \
R23

INST GO

PART | |

Loap u!
> 0DD
STACK

% USED IN SERIALS 8-UP ONLY. \
F34 IS AN HP CARD TYPE IN SERIALS 1=7.

CONTROL ERROR
F35-15

CLEAR // [

SET
FUNCTIONS

s

FAN ouT

FAN OUuT

a7
6] CLEAR [zo]
O SELECT Aj

F23

16| CLEAR [z0]
5 RESULT A}

F24

CLEAR |IO
O RESULT B

F25

16| CLEAR [10]
O RESULT 8

H26
.6
F37

L 6o
CONTROL

16

LO4

!5 BrANCH
O SELECT |P.9
SEQ.

BRANCH
CONTROL

F32

4 SET |Iv
o

RESULT X,

H26

o] seT 1o
0

SELECT X;

Har

F24
d  seT |10
I0] RESULT Bj

F25

iz

wm CONTROL DATA
CORPORATION

COMPUTER DIVISION

TITLE

CENTRAL PROCESSOR
INSTRUCTION CONTROL
ISSUE

PRODUCT

6601/04/13/14

$IZE JORAWING NO. REV
C |60119300 BT

SWEET

55 19







1517

U2 UNIT REQUEST

T INTL
|
I N
[ W 77 e ee2e
[ s /3 Eaiie
[ 2 %12 e20]18]] |
7
[ v~ niesfs | |
10 7 10} EI8]18 J

DO A4AP>Prruvwz>P DA

X DO E A m2z2

_________ & LONG ADD

A DIVIDE

UNIT BUSY

F29 \

2 /\Lone abp B\

N, \

H36

02 +04 +05+06
_HOTHIXHEHTX |

1ssue u!

27 A\ owvioe A\

A\ w2 A

HI \
\
7 A ao A H., \
— \
\
'\f\
30
HI
4
\
27
1
28
vy
7/
[}

4 \

MULT. | BUSY

N
\\ \
~
NN
~ N
N N
F AN N
N
~
l N
z
\ rd
\ -
F \\ pad
- /
e
s
N P
/
NS \
N/ \
X/ \
// \// \
F S Y
K VARVARN UNIT BuSY
Awr &M ;
; \ /
/ \ /

19 INCREMENT 2

INCREMENT |

INCR. 2 SCBD. ISSUE

ISSUE

F34
ISSUE FANOUT _ [HP
£\
12
[ Jo}ee
6

Lg,

OO
SKIP  RESULT
REGISTER
RESERVED

&

TITLE

CONTROL DATA | “cEnTRAL PROCESSOR
CORPORATION | |NSTRUCTION CONTROL

COMPUTER ouwsnoni UNIT REQUEST, UNIT BUSY

8 ISSUE , SERIALS -7




u!

' 2 k.
S Ngposdd ARA

S ol W ol oAk UNIT BUSY b
U2 UNIT REQUEST

| 1
1
|
i )
f [ 714 e2fas
[ ;B ea]a

12 /12 E20]ay

T

" ;0 Esla

[ w0 VAREED D

BIT 9 ozsu

DO AP rnwZP I

X DO E-AM2Z

40+41+42

ISSUE  yl »y2

+30

30 THRU 35

02 +04 +05+06
+07 +5X +6X+7X

MULTIPY

DIVIDE

LONG ADD

=

~ E

Awrz A

) \\ﬁé: )
AN
AN MULT. | Busy T\

AN F30

HI
A\ owvioe A\ 24

F29

HI
m«; A0DA\ 1 -
A Ao A\

28”7

R. 2! sceo. Issue
WRITE

ot bt Toew

ECS
CONTROL

o]

L5l

O
SKIP  RESULT
REGISTER
RESERVED

CONTROL DATA
CORPORATION

COMPUTER DIVISION

Tne
CENTRAL PROCESSOR
INSTRUCTION CONTROL
UNIT REQUEST, UNIT BUSY
8 ISSUE . SERIALS 8-UP

PROSUCT

6601/04/13/14

SI1ZE | SRawING WO 1
C]60lis300 |8




$%0 P& . g0 IMPTT T T e e s e e

F37 |
3 !
N
CENTRAL e :
MEMORY
accept Li7r-es 20 23
RII END EXCHANGE o 4

60/
ACCEPT

L JUMP
LOOP SEQ
foo
NO BRANCH| NO BRANCH _PROCEED,
SEQ

P. 13

tas

CONTROL

ENABLE

P. 24.1

__________________________ CONTROL.
Fm m e m e e e T PROCEED _ _|CONTRO

LOOP PROCEED [ Loop
SEQ

P13

TO CLEAR PC AND VOID STACK
(SEE JUMP SEQUENCE)

TAG=I
FROM LAST STAGE
OF TAG TIMING

BRANCH
R/P
CONTROL
) START EXCH R3

jo] IR=>10_

IR -» 10

~ T | BRANCH R/P
P.a

P. 103

EXIT MODE
CONTROL

{ED=3)INCH) — -O

(CM->TI9)+ MC |
- ],
DISABLE ERROR RECOGNITIO CoMTROL P3
At Enpon BEFoou
l P.89
EXCH BRANCH
JUMP R/P
‘ CONTROL CONTROL )' [ — NOTE THIS SHEET IS IDENTICAL TO FUNCTIONAL UNITS PAGE 14.1
CONTROL DATA | 6601,
L CORPORATION | CENTRAL PROCESSOR Seoi/04

INSTRUCTION GO CONTROL
COMPUTER DIVISION PART 1|, SERIALS I-7

C




l& |
ENTRA N E2 !
CENTRAL 28-16
MEMORY o ol . |
co@ " END EXCHANGE o -
60/ JuMP +| _ Pl0-20 _ JUmMP
ACCEPT LOOP SEQ
HIB-I7 1000
CONTROL NQ BRANCH PROCEED
SEQ LO3-I17 4 ENABLE
P13 /\ RESTART
P20-8
—SET ENABLE RESTART _ _ /! ECs PROCEED |23
___________________________________________ - INST_GO
r G30-11 CNTROL
| = mm — m e — - PROCEED  _ _|SONTRS
(. R32 m— e — m — e - — - {50F PROCEED
- LOOP _PROCEED [ LooP
Vo | His-21 tig( T 3331
[ [ 0 P13
[ 1
1L SET ENABLE RESTART _ _ | REQUEST RNI:(UWP +L0OP) |
RHUME £LOOR
| TO CLEAR PC_AND VOID STACK{ [nch "E,M\ |
| (SEE JUMP SEQUENCE) v ) ’ ]
1 p ‘3 o M W |
| [ }’Q by N |
| 1500 |
| |
| P39 PlO D
I W !
|
! 1 1a L oz — — — —
e SO e Y S - 0O O D — — - - > - A START 131-28 -
| - | {3\ EXCHANGE RUN + START EXCH i
| NOT7-11 - I
1 I EXCRITMCT Fm=00) {START EXCH)PC=NISSUE)
| TAG=10 | ' {EXCH) (MC+ fm=00) "+ RUNKSTART Excip 1 |
FROM LAST STAGE | F36-1 11
! OF TAG TIMING \SOME+To0P 1 ORI BRANCH | |
| I I | Loop Toi-21 0054;&. |
! ! | oLsea ) START EXCH P3
_________________ | 1 |
i
[ :
10 REGISTER | )
(C.P. PAGE 7) 1 | 1
o Sy ey - - |
Q20-22 _J} BRANCH R/P | p 5 | 0w T
_ b1k, CONTRO - | |
N (.d\ WM*LI —_— K8 ; [ a !
Isk1p 1 rroch-S mz3 | ERROR ! | © M !
oY | 35-26 cpl o |
N21-20| 1o I | |
sl ) M ! | ¥ A 1
D 28] ! i 1 i
_J. \ L o e e e a0 i
e ®, R | pemmm e mmmmmm e 4 !
1 AN ' P e e e - — - — -
‘\ """" T4 %\ | 636
o}
. I : 813-¢/ ERROR {39 _i4 1
: mm—— L P24
g3 M=+ mc | | | .( K36-8 ! INST 6O
~ | [eranch re] ! | ] ' (BX)E80. TSG10 ! >- ST PART 2
N - | ] e T |
DISABLE ERROR RECOGN! Frol > | BRANCH R/P 1 (ﬁww
B A | I | CONTROL s: s
i ; BREAK TN r (MC) I C&»\v‘) M ;J
| | [ SERCTH ' reax i) _ | BN g | | ERROR
F26-i5 K08-21 ) 16 8
' CONTROL | s - —=-=-- > — = — | NOTE_THIS SHEET 1S IDENTICAL TO FUNCTIONAL UNITS PAGE 14.21
M09-23 CONTROL DATA [™™* 6601
F34-4 ISSUE
! CORPORATION | CENTRAL PROCESSOR Seoi/0an3/14
L - - L ____ 4 INSTRUCTION GO CONTROL c | 60i19300 [BT
COMPUTER DIVISION PART 1,SERIALS 8-UP TR 400




-

PARCEL COUNTER

P9
BRANCH | (0X) (sCBD ISSUE) [} 1

SELECT |- — 2o 202t O
SEQ. QA
'
O

ADVANCE PC

TRANSLATE PC

T
R
A
N
gr-. 50,51 €4Rw) s
[ 30%d reh) .
\ T
ISSUE ( 3
P®)
5 L
GO BRANCH + NO BRANCH % HOLDS COMPLEMENT OF L COUNT
Pc=30° a '{ (PC=3)(ISSUE) (PROCEED)  _ INSTRUCTION STACK
oue ﬁ \ B5 Y7
BRANCH
o . Y o7 sea
4 KOS 26 INCHEVEN (ENTER CENTH CP—> MO
PI3 < LOOP SEQ
iy
PC= .a 28l (Lgs)ga_o)u_ssgn_ I ¢
\ PR7 —
'v\.o { INCH M
KIP T COUNTER
P 23,P24.01 a
i
I
|
o ]
PROC'l;ED 1
- '
| |
| |
|
X
Peq ’ &I'A ut—u?
INST GO 1SSUE s;gr{r
gg::]l"n?L | 5 brf:(} ISSUE
T | PRIORITY
|
[
: : | 60
I e Lo __ S«Pd
Lo _g | SCBD ISSUE CENTRAL
| » ®© MEMORY
L T 1 i e
___________________ . N GO / ACCEPT
\2\,, & CONTROL
* F34 1S AN HP MODULE IN SERIALS |-7.
3% USED IN SERIALS 8-UP ONLY. ACCEPT
THIS SHEET IS IDENTICAL TO FUNCTIONAL UNITS PAGE 14.3
CONTROL DATA | Frrdd
{' CORPORATION CENTRAL PROCESSOR €€01/04/13/14
ORAY
INSTRUCTION GO CONTROL | | 60119300 WG
COMPUTER DIVISION]  pART 2 i




ﬁ {D ' 6 2604 v {1%3;

AG T A0 - ] '

&:“‘{é;qﬂ g“” R ST
.l T 1

(ACCQ?QW u «

INCREMENT
WRITE X6

RESULT ", ™
: {/

SET FUNCTION

1

|

|

!

|

|

|

|

|

{ RESULT
I B * F34 IS AN HP
|
|
|
|
|
1
|
|
i
|
|

10 MODULE IN SERIALS -7,

SET FUNCTION

fm =ex F34%

iigﬂ:;@u& . 'p BBl

2

16

CLEAR EU”CTION

R .ez“ UNIT BUSY

~ | sTunT BOX
HOPPER FULL ™ { ADDRESS
ISSUE
PRIORITY

Teewe

(INCR RITENi=xXI)

INCREMENT
WRITE X7

po—

@%‘ i e SET FUNCTION
AcceeT Y roPPER TAGRTY fme BTETRC

%
CLEAR FUNCTION

QS;MX sdon W%ﬁzl

Qads  XBA resonmhsn Bt

[{.coumou. DATA ™"
CENTRAL PROCESSOR
CORPORATION | |NSTRUCTION CONTROL

RESULT REGISTER RESERVED
COMPUTER DIVISION & ISSUE.

PRODUCT
6601704




TIME:
(NSEC)

F37-FF A
(CP GO
CONTROL)

P—>MO

CLEAR PK

F37-FF |
(CP GO
CONTROL)

SETL=7
MO m!
M!—cCcM
ACCEPT

RNI

F37-FF B
(GO CONT)

Jssar
SKIP IIT

GO FF
IR—> 10
SKIP II
ul—sy2
>yl
ADV PK

uZ—

SCORE —
BOARD

18> 17
(INCH)

ADV P

10— 1!
(INCH)

100 200 300 400 500 600 700 800 900

1000 11oo

1300 1400

1500 1600 1700

1800 1900

|

2]

N

S i el i e L o o o o

parceL 0| i

[2]

e =0[7] 1z

2

17717

parceL —f 0 |

]
]

|

[

!

|

i
7|
I

i

|

NOTE :
THIS TIMING DIAGRAM ASSUMES NO MEMORY AND/OR FUNCTIONAL UNIT CONFLICTS.
NOTE THAT THE 6O FF REMAINS SET UNTIL ALL PARCELS OF AN INSTRUCTION WORD
HAVE BEEN ISSUED TO THE SCOREBOARD. EFFECTIVELY, THEN, A MEMORY AND/OR F.U.
CONFLICT MERELY "LENGTHENS" THE TIMING CHART.

|

|

|

|

I

|

|

1

1

|

|

|

| |

| F o] 7]
| .
| |
|

|

|

|

|

|

|

|

|

|

1

|

_____________.______._\_
N
N
\

R
]

I*CONTROL DATA |"™* [ees,

CORPORATION | CENTRAL PROCESSOR e -
INSTRUCTION CONTROL ¢ l6oliozoo | ¢C

COMPUTER DIVISION|  INSTRUCTION ISSUE TIMING T=T =




Concurrent operations in the Central Processor are controlled by a generalized

queue and reservation scheme called the scoreboard. The 8coreboard maintains

a running status file of each operating register, functional unit and data trunk in

the Central Processor. Typically, this file is made up of two, three and four-bit

quantities identifying the nature of the unit and register usage. These status

conditions (or designators) are examined as each new instruction is brought up.

If no waiting is required, the execution of the instruction is begun immediately

under control of the unit itself.

If waiting is required (for example, an input

SCOREBOARD

operand may not yet be available) the scoreboard controls the delay and, when
released, allows the unit to begin its execution of the instruction. The fact that
one instruction is waiting does not necessarily prevent later instructions from
being brought up and issued. The two restrictions on issuing are that the unit
requested must be free, and that the result register must not be reserved for the
result of a previously issued instruction. In the absence of these two restraints,
instructions may be issued every minc;r cycle. Thus, several instructions may
be executed concurrently, notnecessarily in the same order as that of the original

program.
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Instruction Sequence:

Issue: Boolean (Logical sum of X3 and Xg to X )
Issue: Long Add (Integer sum of X, and X2 to Xy)
Assumptions:

a, Boolean is already issued and in progress.

Unit Busy Set Qj =
Fi{x) = 111 Q = oo
Fj(x) = 011 Xy = 0100
Fi(x) = 101

b. Long Add is being issued.
Set Long Add Unit Busy FF.
Set Long Add F Designators.

a. 100—>F;(x)
b 111—>F;(x)

C e 01o—>r3(x)

Set Long Add Q Designators from XBA

a. X7 = 0100 (Boolean)—> Qj
b, X2 = 0000 (Clear)—> k
Set Long Add Read Flag Operand 2.

Set XBA Designator

/1110 (Long Add)—>X4

Boolaan sends Request Release near the end
of its computation,

All clear gate is made if no Read Flags are
set for the result register.

Boolean Trunk Priority is tested,

Boolean is released by scoreboard.

a, Unit Busv and Request Release FFs are cleared,

b, Boolean Fj is tested to clear XBA (X7)

o, Transmit signal is sent to Boolean to store
its result,

d. Go Store signal probes Boolean Fj and a tag
is sent to the Operating Register Entry Control
to define the result register,

Boolean Result is transmitted to Operating
Register (X7)

Scoreboard Tests Q to determine any units that
are waiting for the result being placed in X7,
(Long Add is waiting.)

Long Add Read Flag (Operand 1) is set,
(Ops 2 Read Flag previously set when Qe = 0)

Long Add Trunk Priority is tested.

a. Go signal is sent to Long Add.

b. Go Read signal probes Long Add F; and Fy and
tags are sent to the Operating Register Exit
Control to define the operand registers.

C. Read Flags are cleared,

Long Add Operands are transmitted from Operating
Registers (X7 and X2 respectively).

Long Add begins computation.
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SCOREBOARD DESIGNATORS

F Designators: These three bit designators assign specific operating
registers to the selected functional unit. In the general case, F,
designates the result register whereas F_and F, designate the entry

ke

operand registers. The shift and increment units have multiple F

designators for assigning either X, B or A registers. These designators

are used to gate the entry and exit control networks which direct the data

flow on trunks between the operating registers and the functional units.

Q Designators: If an entry operand register has been previously reserved

for the result of another functional unit already in operation, the four-

For all B and A designators, the upper two bits are always zero.

bit Q designator specifies the reserving unit. These designators are

used to set read flags for the entry operands.

XBA Designators: The result register reservation list is held in the
twenty-four XBA designators. Each designator contains the four-bit*
binary code of the current reserving unit. If there is no reserving
unit, the designator is cleared. These designators are used both to
prohibit the issuance of subsequent instructions which call for a result
register previously reserved, and to set Q designators which indicate

any entry operand conflicts that may exist.
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PLACING SCOREBOARD RESERVATIONS

When an instruction is issued to the scoreboard (U1 - U2) the fm portion, or operation
code, is translated to set various reservation control flip-flops. These include Unit
Request (to specify the functional unit), Select (to specify entry operand register
groups), and Result flip-flops (to specify result register groups). The particular
registers within the specified register groups are identified from translations of

the i, j and k portions of Uz. Signals emanating from U2 set the appropriate Unit

Busy flip-flops and scoreboard designators F, Q, and XBA.
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Source Cable Cable Destin.

Module TP Tab Color Tab Module TP
Add Go Add 5E40| 25 5W12 91 8W12 8HO1 10 |3
Transmit Add 5J40 19 6 903 8G02 Pp4 |5
Request Rel. Add * | 8HO6| 6 8W22 98 5W26 5K23 19]6
Long Add Go Long Add 5E40| 27 5W12 90 8W12 8HO1 |5 |1
Transmit Long Add 5J40 | 21 901 8F01 2415
Request Rel. Long Add * | 8HO6| 8 5W12 906 5W12 5K22 1196
Boolean Go Boolean 5E40] 21 5W13 902 2W21 2111 16 | 4
Transmit Boolean 5J40 10 99 2L11 1816
Request Rel. Boolean * 2E01| 6 2 2W21 906 5W13 5J23 1916
Divide Go Divide 5J40 8 5W13 903 2W21 2L.11 121
Transmit Divide 5J40 | 27 900 2L11 1413
Request Rel. Divide * | 2E01| 8 1 2W21 905 5W13 5J24 19| 6
Increment 1 Go Inc. 1 5MO08| 10 5M33 |25
Transmit Inc. 1 5R32 [17/19 5F41/42|14
Request Rel, Inc, 1 *| 5E38| 25 5121 19]6
Increment 2 Go Inc. 2 5MO08| 17 5M33 |4
Transmit Inc, 2 5R32 |17/19 - 5F41/42)14
Request Rel. Inc, 2 * | 5E38| 27 5J21 |19]6
Multiply 1 Go Mult, 1 5J40 | 4 5W14 90 6W16 6109 2316
Transmit Mult, 1 23 93 61.08 |[26]6
Request Rel. Mult, 1 * | 6HO9| 1 2 6W16 95 5W14 5J25 19| 6
Multiply 1 Exp Go Mult. 1 Exp. to Ch. 2 sH10| 1 2 W22 905 2W26 aM11 142
Transmit Mult. 1 Exp. 5025| 10 5W13 907 2W21 2009 |7 |2
Multiply 2 Go Mult. 2 5J40 6 5W14 900 6W16 6J09 23|86
Transmit Mult., 2 25 94 6108 2 |1
Request Rel. Mult. 2 * 6K09| 1 2 6W16 905 5W14 5K21 19] 6
Multiply 2 Exp Go Mult, 2 Exp. to Ch. 2 6K10| 1 2 6W22 906 2W26 2M11 |[16|5
Transmit Mult. 2 Exp. 5035 12 1 5W13 908 2W21 2009 |21{5
Shift Go shift 5E40| 23 5W12 907 8W12 8HO1 26| 6
Transmit Shift 5J40 12 1 902 8G01 |24]5
Request Rel. Shift « | gHo6| 4 swiz | 904 swiz | 5322 |19]6 6601/04 Central Processor
! - Go, Transmit, and Req. Rel.
: M v for Functional Units.
* Request release from Function Unit to Scoreboard. Scoreboard Functional
Module in Source column is F.U. Module in Unit Pub. No. 60119300

Destination column is Scoreboard. Rev. K 70
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