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Logic diagrams represent a symbolic approach to electronic schematics. By 

using symbols to represent building block circuits, the schematic becomea 

easy to read if the reader understands the function of the symbols. In 

CONTROL DATA Corporation logic, two signals, a logical "o" and a logical 

"1 ", are the possible input or output conditions of a circuit. A circuit with 

an output of "1" is "up" and a circuit with an output of "o" is "down". De­

tailed descriptions of logic symbols and their associated building block 

circuit cards are contained in the Printed Circuit Manual (Pub. No, 
60042900). 

STANDARD LOGIC SYMBOLS 

Standard logic diagram symbols for CONTROL DATA equipment using 1604-

or 3600-type cards are inverters, flip-flops, control delays, and capacitive 

and inductive delays. 

Inverters 

An inverter is a logic element which provides an output that is an inversion 

of its input. When more than one input is provided to an inverter, 1 's take 

precedence over O's and drive the output of the inverter to "o". Because any 

"1" input of several inputs drives the output to a "o", an inverter may be 

considered an inverting OR (or NOR) gate when more than one input is pre­

sent. 

Inverters are shown in the logic diagrams as rectangles (Figure 1). JOO! 

and J002 are arbitrarily-assigned term numbers which designate these 

specific inverters. Note that the output of J002 is "o" if input A, or input B 

or input C is a "1". 

e}I OR MORE 
INPUT ----! JOOI IDENTICAL 

· · - OUTPUTS 

INPUT·A~}I OR MORE 
INPUT B J002 IDENTICAL 
INPUT C OUTPUTS 

Figure 1. Inverter Symbols 

Acceptable conventions for showing multiple OR inputs are given in Figure 2. 

INPUT A~ 
INPUTS~ 
INPUT C 

INPUT A 3-EJ 
INPUT B J002 
INPUT C 

Figure 2. OR Circuit Conventions 

Flip-Flops (FF) 

The flip-flop (FF) is a stor;age device with two stable states - designated as 

Set and Clear - and is composed of two or more inverters. The logic 

symbols (Figure 3) are formed by the combination of inverter symbols. By 

convention, Set inputs and outputs are shown in the upper part of the symbol 

and Clear inputs and outputs are shown in the lower part of the symbol. 

{ 
STANDARD FF 

SET INPUTS for 
CLEAR INPUTS { ~ 

SET OUTPUTS 

"1" WHEN SET AND "o" WHEN CLEAR 

CLEAR OUTPUTS 

"1" WHEN CLEAR AND "o" WHEN SET 

EXTRA-SET FF 

{ K002 

SET INPUTS 
KOOO SET OUTPUTS 

CLEAR INPUTS { KOOi CLEAR OUTPUTS 

Figure 3. Flip- Flop Symbols 

KEY TO LOGIC SYMBOLS 
(STANDARD 1604 OR 3600 CARD TYPES)A 

Figure 4 illustrates the interconnection of inverter symbols to form a flip­

flop symbol. The term numbers assigned to each flip-flop are the term 

numbers of the internal inverters as seen by comparing the terms in 

Figure 3 with those in Figure 4. Notice that the Set output is the output of 

inverter KOO!, and the Clear output is the output of inverters KOOO and K002. 

STANDARD FF 

SET INPUTS 

,----1 
I I 

SET OUTPUTS 

I I 
I I 
L ___ _J 

CLEAR OUTPUTS CLEAR INPUTS 

EXTRA-SET FF 

Figure 4. Internal Inverter Connections for a Flip-Flop 

AND Gate 

An AND gate requires that all its inputs be 1 's in order that its output be a 

"1". If one or more of the inputs to an AND gate are "O", the output is a "O''. 

Figure 5 illustrates conventions for showing AND gates feeding an inverter. 

J800 
J800 J900 

J810 J800 
J910 J910 J900 J991 

J920 
J920 

J960 J810 
J910 

J970 J960 
J920 

J970 

J960 
J970 

Figure 5. AND Circuit Conventions 

Control Delay 

A control delay is a timing device consisting of an H term which receives the 

input and one or more V, Y, or N terms to provide the outputs. The H term 

is essentially a flip-flop with controlled feedback and occupies an entire 

printed circuit card. The output term(s) are inverter(s) located elsewhere 

on the logic chassis. The "1" outputs from a control delay are clocked 

pulses which are delayed one phase time from the "1" inputs. Clock inputs 

are not shown on the logic diagrams for any H, V, Y, or N terms; these 

terms, which control the start and duration of the delayed output pulses, may 

be found in the Equation Summary. Figure 6 illustrates two representative 

forms of the control delay symbol, with possible inputs and outputs labelled. 

Figure 7 shows the electrical connections for the two forms. 

STANDARD CONTROL DELAY 

LOGIC INPUT (S} 

CONDITION INPUT 

OUTPUTtSl 

(GOES TO "I" ONE CLOCK PHASE 
AFTER AN INPUT OF "1", UNLESS 
DISABLED BY A CONDITION INPUT, 
AND REMAINS A "1" THROUGH ONE 
PHASE TIME.) 

t"1" 
THE 

LOGIC INPUT 
(GATED DUR I NG 
ODD CLOCK 
PHASE} 

RAW CLOCK 
(ODD} 

INPUT A 

RAW CLOCK 
(ODD} 

INPUT B 

RAW CLOCK 
tODDl 

TI MED "o" OUTPUT 
TO OTHER V---TERMS 
(GOES TO "o" WHEN INPUT 
IS "1" AND REMAINS "o" 
THROUGH ONE PHASE 
TI ME AFTER INPUT DROPS.} 

MULTIPLE "oR" INPUT CONTROL DELAY 

INPUT A 

INPUT B 

OUTPUTS 

Figure 6. Control Delay Symbols 

-, 
I 

} 
CONTROL 
DELAY 
HIOO 

.---~--. OUTPUT 

RAW CLOCK 
(EVEN} 

r 

L ______ 

RAW CLOCK 
(EVEN} 

RAW CLOCK 
!EVEN} 

L 

-, 
I 

I ' 

VIOO 

} CONTROL 
DELAY 
HIOO 

} CONTROL 
DELAY 
H200 

I 
_J 

-, 
I 

I· INVERTERS VI 00 

I AND V200 PRODUCE 
"1" OUTPUTS ONE 
CLOCK PHASE AFTER 

_J 

EITHER INPUT A 
ORB GOES TO "1" 

OUTPUTS 

Figure 7. Electrical Connections for Control Delay 



Control delays may have multiple inputs and/ or multiple outputs. When a 

control delay has multiple output terms (i.e., more than one V, Y, or N 

term), each output term may have a separate conditioning input. 

Capacitive Delays 

A capacitive delay is used to delay the input to a logic element. Capacitive 

delays may be active or passive, depending upon whether or not transistors 

are used as part of the delaying circuit. Delay periods are checked by using 

a dual-trace scope connected to the input and output of the delay-producing 

element. The actual connection points for the scope probes will vary for 

different cards and should be determined by referring to the Printed Circuit 

Manual, Pub. No. 60042900 (Volume 2). 

2C28A 

~ 
0. 2 fLSEC 

FIXED 

3Cl6A-5:I0,11 

~ 
0. 7 fLSEC 

PLUGGABLE 

2C27C 

WITH EXTERNAL 
CAPAC I TOR(S) 

Figure 8. Active Capacitive Delays 

Active delays may be recognized by the circuit letter always present as part 

of the card location. Pin numbers are also shown when external wiring is 

needed to connect the proper capacitance. In Figure 8, the pluggable delay 

uses this wiring to connect to capacitors on the same card. In the third 

example, this wiring connects to capacitors located on two separate 

capacitor cards. 

3C28-6,7 

~ 
8 fL SEC 

PLUGGABLE 

~ 
1 lfL~Ecl 

3C28-6,7 

(OBSOLETED 

REPRESENTATION I 

Figure 9. Passive Capacitive Delays 

All passive capacitive delays (Figure 9) are formed by wiring grounded 

capacitors, located on one or more capacitor cards, as an AND input to the 

affected logic element. For this reason, all passive delays show pin num­

bers to provide this external wiring data. 

2C21A-5:11,12 

~ 
~ 

3C28-12: 1,3 

~ 
ADJUST FOR 
3/4" RECORD GAP 

Figure 10. Adjustable Capacitive Delays 

Capacitive delays may be adjustable or non-adjustable, depending on the 

card type and/ or the external wiring connections on the card. When it is 

necessary to adjust the delay period in order to obtain specified circuit 

operation (usually done by varying a potentiometer in the RC network), a 

diagonal arrow is added to the delay symbol as shown in Figure 10. 

Inductive Delays 

An inductive delay is used to delay the input to a logic element or as a tapped 

delay line for timing of operations. The symbol for this delay is an elon­

gated oval with a double vertical line just within the input end of the oval. 

When used as a tapped delay line, the inductive delay is terminated in its 

characteristic impedance. Inductive delays are identified in the same 

manner as capacitive delays (except for the vertical lines) unless they are 

used as delay lines. On multi-section cards where no identifying circuit 

letters are present, pin numbers are shown adjacent to the input and output 

arrows. Figure 11 shows both kinds of inductive delays. 

STANDARD INDUCTIVE DELAYS 

2H34D 

~ 
0.1 fLSEC 

2B29 
.... 1~-~-­
~ 

0. 15 fLSEC 

TAPPED INDUCTIVE DELAY 

-{.....,__II ~DEL-AY L~INE --~!~ 
I J J ~ ) 
10 t I 12 tN 

TI MED OUTPUTS 

Figure 11. Inductive Delays 

Line Drivers I Receivers 

Voltage levels used to represent l's and O's on cables are different from 

those used for internal logic. The level shift to and from internal logic is 

made by line drivers and line receivers. These cards may be considered 

as inverting the signal electrically, but not logically. The letters commonly 

associated with these cards are L & M (1604) and R & T (3000 Series). 

A 3000 Series Receiver may also be used to perform a logical inversion by 

swapping the twisted pair wires. This usage is indicated by a circle on the 

input side of the symbol. In Figure 12, 1 's and 0 's have been added to 

clarify the logic states - they are not part of the symbol. 

"1" "1" 

---7~ 
"1"~"1", 

~)-+ 
,"1"~"0"_ 
---7~ 

Figure 12. Typical Line Driver I Receiver Symbols 

NON-LOGIC CONVENTION 

The use of the double vertical bar, as in Figure 12, denotes a shift in signal 

voltage level from that used in internal logic. The double bar appears on 

the input or output side of the symbol, depending on which side connects to 

the non-logic-level signal. No particular voltage level is implied by the 

double bar; only that it is non-logic. 

JACK ASSIGNMENTS 

Each numbered term in the logic diagrams contains a jack assignment 

showing the physical location of that hardware element, and the test point 

(circuit section) associated with it, For some card types, the test point 

letter is replaced by a pin number. For these cases, a card extender must 

be used in order to test that section of the card. Also, some symbols show 

no test point. This is because the entire card is used for one purpose (e.g. 

a single inverter, FF, or control delay). Figure 13 illustrates the inverter 

JOOl, with 2D12A representing its jack assignment. 

ORDINATE (ROW) 

*CHASSIS NUMBER II
~----- HORIZONTAL (COLUMN) 

OUTPUT TEST POINT 

2 D 12 A 

a 
''When most or all jack assignments are located on one chassis, the chassis 

numbers for that chassis are omitted. 

Figure 13. Jack Assignment Scheme 

CABLE IDENTIFICATION 

Cable connections are represented by the MIL-STD-15 symbol and identified 

as to connector location and pins used, as shown in Figure 14. 

CONNECTOR 
NUMBER 

SINGLE WIRE 
2Jl2 (COMMON GROUND RETURN I 

M 
__.:,.~SHOWING PIN "M" 
// -u.:::::'...:'.. - OF CONNECTOR 2Jl2 

TWISTED- PAIR TRANSMISSION LINE 

3HI- A9, AIO 

/ 
SECOND PIN NUMBER 
(NEGATIVE - BIASED LINE I 

FIRST PIN NUMBER 
(POSITIVE-BIASED LINE) 

Figure 14. Cable Connections 



M900 

F 

JOIO --7 
2J II 

INITIAL MC 

K908 

2827 

K909 

2 

M904 2833C 

IJIO 2B47A 

~ 
K RUN 

1586 
J032. 

RELAY 

3 4 5 6 

H903 

FROM EXTERNAL 

<~u;:,urJ~-~..._...r~"-"l/'~~:;--~"t---r~~---------------------------------------------------------. 

F235 
V901 

STEP 
I 75 I 

BIO C45C 

JIOO 

K903 

NEUTRAL IJ08 NEUTRAL 

~ K904 

2Al2C w 
809 

{INITIATE 
INPUT) V402 

V002 
I5BB 

CLEAR Z IJ08 

~~-----------------+----~ C30C 

2AllA D 

CLEAR p IJ06 J775 (!Et REL. BANK} 

~~----------+---------l---o~C~L~E~A~RiP C31C 
ZAii C M 9-~LJ:..:9:..:IO;:_jf---C~--..oj J 913 

0118 J032 

MASTER 
CLEAR IJOB 

~ 
K900 

2Al3B Z 

CLEAR A lJO? C23C 

~ 
2Al18 A 

F217 

IJOS BIBA 

y 

ENTER IJOB C 17C 

~~---·-·--~.}---olJ909 
2A41 A a 1596 

SWEEP IJ09 Cl6A 

~>-------{§] 
2A41 B A 

CLEAR AL 

CLEAR Au 

LOAD OR ENTER 

(72,73) F237 

V005 

SEL. {F508 
STOP F~O 

F361 

LOAD 
MOOE 
STOP 

{ 
K405 
K408 
K415 
K523 

Jg IS C42C 
J907~ 
J 9 05 ~ L..:.:::..J 

CLEAR 
A' 

J201 

CLEAR 
p 

E178 

J909 

J257 
CLEAR P 

J201 

W090,091 

A24 

K241 

BLOCK 
+l~R 

J214 

FIOO} 
~~·~ flfl 
F513 STOP 

J903 

LOAD OR 
ENTER OR 
SWEEP 

CLEAR P OR 72,73 

STOPS 

S--+P 

F 1 ....;.. F 

055 

051 

845 

V003 

N013 

Nll3 

JOOS 
1597 

28448 PULL 

1597 

J212 

J202 

590 

A' 

J912 __ ~ ...... ----, 
Jtla 
F538 

J213 
JZOS F531 (H.W) 

(PER) J223(CJ 
(SAMPLE) J931 

A'-+A 

J205 
F538 

A39C 

F531 
J223 

I~ZL 

I~ZU 

~KC08 
IJ09- 0 (ERROR) 

K523 

W030 
(INP. TO I l 

REfOENCE DRAWINGS 

·-------------------- ·• CONTROL DATA 
CORPORATION 

·-... - .. -,,.-,-- TOLEIAPfC~------v~ !~. ____ l-;;,. ... ,,,, .... , ........... ,. .... ,.,uc .. ,----------1 
160-A !------------------ -

CN'ACITOlS --------------------
1-;;r,~n~E----------------~1,..,.,"~'W~I=~~~~-~.~~~------~--· 

MAIN TIMING CHAIN 20300100 K 
I PACE 

A 

B 

c 

D 



TERM LOCATION PAGE DEFINITION 

F200 D33B 5 Indirect 

I F201 D32A 5 Indirect 

F202 D32C 5 B-C 

F203 D31C 5 B-C 
Function Translators 

D30A 5 
---

F204 D- D 

F240 AOBA 5 75 

F519 E66C 6 p +2 F 1 Translators 

HOOO B48 l 
T - XO} 

H002 B46 l T - X2 Main Timing Chain 

H004 B44 l T - X4 

I562 Fl04C 20 Buffer Cycle 

I594 F59C 20 Buffer Cycle 

I597 B23C 20 Buffer Cycle 

J760 A123A 13 Internal Module Select 

J901 C20B 1 MC 

J902 C19B 1 MC 

K440 A07 16 I I 0 Sequence Control 

K441 A06 16 I I 0 Sequence Control 

M916 A41C 23 Voltages in Memory Ok 

NOOl D59B 1 IL - ZL 
N004 E40B l I - F 

vooo A46B l T - XO 

V002 A45C. 1 R - X2 

V003 A44A 1 T - X3 

V004 A44C 1 T - X4 ? Main Timing Chain 

V005 A41B l T - X5 

V006 A40B l T - X6 

V007 A39B 1 T - X7 

WOOD 048 3 Cl. AL 

X910 F29A 20 Storage Sequence Interrupt 

X912 A42A 20 Buffer Step 

MC-+ 

' 

-1110 

F201 

F519 
FZOO 
FZ04 
K440 
V231 

JIOZ 

J031 
V007 

J780 * 
JOOI 
V006 

K200 

A31 

K201 

OIVERT 

KIOO 

139 

J901 

TIME KOOi KOii 

00 0 0 

05 I 0 

15 I I 

25 0 I 

35 0 0 

B 

X912 
X910 
J031 
V006 

A 

~g~9, )(912 

V006 

2 

F202 

K441 

A09B 

K220 
A28B 
A298 

K221 

F204 
F519 

X912 
X910 
J031 
V006 

c 

3 

J901 

A43C 

A32B 

STORAGE SEQUENCE CONTROL (SSC) 

J760 
JOl4 
V002 

READ 

KllO 

838 

J7&0-- -----------­
JOZI 
V004 

836 

STORAGE REFERENCE CONTROL ( SRC) 

.I. 

C02- II 

vooo 

v 00 

COl4 

~ 
~ 
C02·12 

wooo 

1----<>- VOO& 

MAIN TIMING 
FALl.T IJ09·X 28428 

I----- K140 1---~~ 

J902 
(MCI 

K002 

A37 

K003 

B 35 

K141 W310 1 W320 1 W330, W331 

KOOi 
E228 

J JOOO,EI 
KOii 

KOOO 
C38A 

:1 JOIO I EZ 
KOii 

KOOO 
C378 

KOIO ~ JOZO I E3 

KOOi C311 

J J030 I E4 
KOIO 

KOOi 
C33C 

KOIO 
:1 J033 I E4 

4 5 6 

,- - - -
~ (!°J E15C IJO~ 

K200~ A J245~/ l~ LJ t 10 9 

mo :::I ;~:111 J c a 8FRCv Kc;: Eou 1J0~9-) 2B43A Lio 
I597 

J245 -~ L212 KCIZ 

K220-G C Jtlff ~ c.::.::..:...J -7 

I r----
CHA 

K220~ C 

PROGRAM STEP IJO'IW 2842A \A B 

K906 ..;_ _L~ I - BLUE N004 

E21C 

K220~ C 

~L _j BACKGROUND LIGHT 
E03 _ IN Z- RH. PANEL 

NOOI K907 

Eoec 
J233~-
I5152 ~ ~ D + BFR CY J902 

EOIA 

K230~ D 

E15A 

K211~T 
F15A 

J245~ B 

Bll6C 

J245~ B 

C012 

C007 

C43A 
I594~-
K221 ~ C OR BFR CY 

C39B 

~~~: =::1JiiOil I 

Kl41~ 
C31C 

KOOZ~ 
KOl3~ 

82158 

:~:-_,:,,.1-J-02-1'1 3 

K003 C35B 

K012~ 
K003 C34B 

K012~ 4 

C33A 
K003~ 

K012~ 4 

K802 
KllZ 
NIOO 

D36B D08A 

JOOO~ 
Kl41 EIO&C 

J011~2 

804" DOIC 

JOZO~fi 

JOJO 

BOIA - 801C 

EI 

E4 

JOIO~E2 
E72C E72A 

JOOl~I 
E19A E19C 

J034~4 

KIOO 

AZ3 

KIOI 

KllO 

A20 

Kiii 

1----~:>---~ K802 

A22 

Kl03 

K&IZ 

Al9 

Kll3 

RE SYNC COUNTER 

EVEN ODD 

H902 A27 

Cl4A 

813C V912 CIOC 

Bl3A 

RESYNC TIMING 

IA034A 

REf!JIEICE DllAWINGS 

v 
SEQl.ENCE LIGHTS 
IN STATUS PANEL 

(PULL KCOll 

CIOA 

ODD 
10043C 

J 902 TIMING CHAIN 
EXCURSIONS COUNTER (EK) PRIMARY TIMING CONTROL .. 

: M --, 1-r-1----COM-PO __ NE_NT __ S __ '"_.-"-.. -.,.-.. w-,-.. -,.-.-, ... -.c,-.-'-,---_-_-_-_~- ·• CONTROL DATA 
CORPORATION 

NOTE: 

* J760: INl ERNAL MEMORY MODULE NOT BUSY FOR SYSTEMS USING THE 169, REFER 
TO DWG. NO. 2030028 

. • I Tou:UHCr. ' VALUE 11n h.==-==---------1 :1• wo:O :::,::, ---- l"ROJECT Cl ,. 16 0-A 

a I l------------------I Dlt.liWING HUMl£1 

:1 -i i i i nm MAIN CONTROL 20300200 2.0 K 

A 

B 

c 

D 



MC-+ 

F201 
V231 

J902 

F 519 
F200 
F204 
K440 
V231 

J902 

TlllE KOOi KOU 

00 0 0 

05 I 0 

15 I I 

25 0 I 

35 0 0 

2 

X912 
X910 
J031 
V006 F202 

K200 K220 
A288 

K44 i 
A298 

K 221 

A31 

K201 A A43A 

X910, X9l2 
J031 
V006 

X912 
X910 
J031 
V006 J901 

A43C 

c 

C86C 

K200~ A 

4 

8088 
K220~ Jz21 c a BFRCY 
!597 

B 17A 

K220~ C 

C86A 

K220~ C 

E21C 

K220~ C 

6 

,-
(Bl EISC tJO~-V 28438 

J245~ L213 KCll t IO 
9 

K200 ~~ 
Cll"l 

(Bl E04A IJ0~9-) 2843A LIO 

J245 ~ L2l2 KCl2 
JZ32 ~ L.:.:..:.:..J / 

(li"l 

I ,----
IJosw 2B4£A ,A ____ s _______ ~ 
,.,~ I - BLUE 

~L _j BACKGROUND LIGHT SEQLENCE LIGHTS 
IN z- REG. PANEL IN STATUS PANEL 

(PULL KCOI) 

PROGRAM STEP 

N004 K906 

E03 

NOOI K907 

6.3 AC 
----, 

8 I 

7 
I 

'.r~ 
0 

A30 

EOBC 
J233~-

A328 I562 ~ ~ 0 + BFR CY J902 

K211 
B 

A098 

F204 
F519 

STORAGE SEQUENCE CONTROL (SSC) 

J031 
V007 

J760 * 
JOO! 
11006 

DIVERT 

KIDD 

839 

KIO! 

J901 

J760 
JOl4 
V002 

READ 

K 110 

838 

STORAGE REFERENCE CONTROL (SRC) 

IJIO-X 

M916 -j 

.I 

V005 

~+--< 1>-----;~ K 011 

J902 

C014 

819A 

Y512 I 

0 ~ 
J902 
(MCl 

I 

C02- II C02-12 

>-----< >-----~ K002 

A36 

vooo A37 

>------<..>-----~ K 003 

wooo 

11000 A35 

K0l3 

V006 

IJ09-X 28429 

Kt40 >------+~ 
8 35 

Kt41 W310 1 W320, W330, W33i 

KOOi 
E228 

:i JOOO IE I 
KOi i 

C39A 
KOOO 
~E2 

f(Qll 

KOOO 
C37B 

KOIO ~E3 

KOOi C368 

:1 J030 I E4 
KOIO 

KOOi 
C33C 

KOIO 
~E4 

E08A 

K230~ 0 

E15A 

K211 ~lf 
F15A 

J245~ 8 

Bll6C 

J245~ 8 

C43A 

!594 ~ C OR BFR CY 
K221 ~ 

C012 

C007 

AllA 

Ai8C 

K800 

A23 

.-·<>·--- K 80 I 

~u--~ Kiil 

t-------;(.}----'"f. K802 

A2Z 

K803 

K812 

Al9 

1-----'0-----t K 813 

RE SYNC COUNTER 

Cl5C 

::,i~ --:i,....--J0-0:-::7-,, I 

C398 

K003~001 I 
KDl3 

K 141 
C38C 

K002~ 
K013~ 

8268 
K002 --:.,.---, 
K0121 J0 2 t I 

C358 
K003~ 

J031 4 
K012 

K003 C 348 

K012~ 4 

169 
CONNECTED 

K802 
K812 
N800 

IJ 14-P IJ08- C 2A45B 

~)>--~>~ 

0368 008A 

JOOO~EI 
kl4 I E 106C 

JO!t~2 

BOIA _ 801C 

JOIO~E2 
E72C E72A 

JOO!~! 
E19A E19C 

EVEN 

A27 

Ct4A V902 Cl3A 

813C 11912 CIOC EVEN 

11922 10043A 

B13A 

RESYNC TIMING ID046A 

CIOA 

C33A 
K003~ 

J034 4 
K012 

J034~4 
EXT 
DSC. 

{

EVEN 

ODD 

I J 12-E 

---7,>------+----~ 

RUERENCE DRAWINllS TIMING CHAIN 
EXCURSIONS COUNTER (EK) PRIMARY TIMING CONTROL ·• ·--------------------

COMPON£NTS (UNLESS OTHERWISE INDICATED) --------------- --- ~-

TOU:RAHCE VALUE '"' 

ODO 

10043C 

CONTROL DAT A 
CORPORATION 

PROJECT Oft PRODUCT * J760: INTERNAL MEMORY MODULE NOT BUSY -----
RESISTORS 

CUM:ITOll:S 
160-A 

·--------------
DRAWlf';I,; NUM9Elt ·-------------------· TtnE 20300200 K 

I PAGE 

I 2.1 
MAIN CONTROL 

A 

B 

c 

D 



TERM LOCATION PAGE 

AOOl 

AOll 

A021 

A031 

A041 

A051 

A061 

A071 

A081 

A091 

AlOl 

Alll 

FOOl 

FOll 

F020 

F022 

F041 

F051 

FlOO 

F110 

F113 

F120 

F122 

F126 

F207 

F211 

F213 

F214 

F215 

F216 

F217 

F221 

F223 

F225 

F226 

F228 

F229 

F232 

F236 

F237 

F238 

F244 

F245 

F246 

F303 

F322 

F405 

F407 

F513 

F523 

F532 

F534 

F535 

F537 

F541 

F550 

F563 

F565 

F576 

F577 

F578 

F579 

FORM 510 

C60C 

C59C 

C58C 

C57C 

C56C 

C55C 

C54C 

C53C 

C52C 

C51C 

C50C 

C49C 

D41C 

D40C 

D38A 

D39A 

D35C 

D34C 

E34 

E30 

E28 

E27 

E26 

E23 

D27A 

D25A 

D24B 

DOBC 

D22A 

D20A 

D26C 

C25A 

D18C 

D22C 

D14A 

D15A 

Cl2C 

D13A 

Cl4C 

DlOA 

DlOC 

D44A 

D44C 

C43C 

ElllA 

Fl29A 

A14B 

C04A 

El06A 

E14C 

B06A 

Cl5A 

E02B 

F86C 

A86A 

F113A 

Cl23B 

B115C 

D21A 

E77C 

E77A 

E76A 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

5 

5 

5 

Bit 0 

Bit l 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

DEFINITION 

Bit 6 ~ A Register 

Bit 7 

Bit 8 

Bit 9 

Bit 10 

Bit 11 

Bit 7 

Bit 8 F Register 

Bit 6 I 
Bit 9 

Bit 10 

Bit 11 

XX11XX F Translators 
~~:;) 
ooxxxx 
lOXXXX 

llXXXX 

70, 71 
A-Q 

73 
73 

P-Q 

z-Q 
ZL -Q 
72 

z-R 
-z - R 

-ZL - R 

+l - R 
--- ---
ZL - R. +l - Ru 
01 3rd or 4th quarter 

72C or Load Mode 

72, 73 

72, 73 

76 

76 

72 

Bit O } F 1 Register 
Bit 3 

7100 C Cycle 

7100 

xxoo8 

+1 - R 

Fune. 

~ Trans, 

Indirect 00 El quarter A Cycle 

Forced Function 

7677 

7677 4 quarter 

Specific Add 

XX02+XX03+XX12+XX13 

0100 4 quarter 

0101 4 '!llarter 

Ol 5X C Cycle + Interrupt 

OlXX 3rd or 4th quarter 

XXlX 

F550 + XXlX 

J 

Trans­

lators 

J 

TERM 

F586 

1510 

I512 
1513 
1557 
I562 
I578 
I579 
I581 
I591 
I592 
1594 

JOOl 

J002 

J005 

J010 

JOU 

J012 

J014 

J020 

J021 

J022 

J030 

J032 

J033 

J038 

J040 

J221 

J223 

J225 

J231 

J232 

J261 

J272 

J900 

J905 

J907 

J909 

J911 

J920 

J924 

J926 

J928 

J931 

J936 

J939 

K101 

Klll 

K121 

K131 

K140 

K210 

K211 

K220 

K221 

K231 

K241 

K421 

K440 

K441 

X908 

X909 

S120 

S121 

FORM 510 

LOCATION ~GE DEFINITION 

A123C 6 XXX11X - F 1 Translators 

F76B 20 BER-Q 

F55C 20 BER-Q 
F55A 20 BER-Q 
FlOC 20 Storage Se:rence Interrupt 
F104C 20 Buffer Cyc e 
E104A 20 Storage Sequence Int ... rupt 
E104C 20 Storage Seg,uence Interruet 
F56C 20 Storage Sequence Interrupt 
F58A 20 Eulrer c;i::cle 
F58C 20 Burler C;i::cle 
F59C 20 Buffer Cycle 

C39B 2 1 quarter 

D36B 2 E-1 quarter 

E72A 2 1 quarter 

C38A 2 E-2 quarter 

C38C 2 2 quarter 

E106C 2 2 quarter 

BOlC 2 E-2 quarter 

C37B 2 E-3 quarter 

B26B 2 3 quarter 

B04A 2 E-3 quarter 

C36B 2 E-4 quarter 

C34B 2 4 quarter 

C33C 2 E-4 quarter 

E19C 2 4 quarter 

DOlC 2 E-4 quarter 

BOBB 2 C & Buffer Cycle 

B17A 2 C Cycle 

C86A 2 C Cycle 

B07B 2 D Cycle 

EOBC 2 D + Buffer Cycle 

E21A 19 lnterruet 

B05C 6 Fl Bit 3 +Int 

C22B 1 MC 

C16A 1 Sweep 

Cl 7C 1 Enter 

C16C 1 Load or Enter 
---

C23C 1 Clear A 

A116 1 MC 

BlBC 1 Load 

B16A 17 Select PER or Load 

D04A 17 Select PER 
-- --

D06A 17 PER and Load 
-

C43A 2 C Or Buffer Cycle 

C21C 1 MC 

B39C 2 Divert 

B38C 2 Read 

B37C 2 Write 

B36C 2 Inhibit 

B35A 2 Main Timing Fault 

A30A 2 B Cycle 

A30C 2 B Cycle 
---

A28B 2 C Cycle 

A29B 2 C Cycle 

A25C 2 D Cycle 

A24C 1 Block+ 1 - R 

B24C 16 Wait Input 

A07 16 I I 0 Sequence Control 

A06 16 I I 0 Seq. Control 

F32A 20 Buffer Cycle 

F32C 20 Buffer Cycle 

C112A 13 Ext. Storage ODD/EVEN Bank 
Select 

C112C 13 Ext. Storage ODD/EVEN Bank 
Select 



76 cl 

JOZO C31A C[R.'F 
K231 ~ z=::i:F 
K440----,._,,--------~ 

I594 

C30A 

J201 

DOWN FOR: 
EARLY 03 I 

FIRST EARLY 03 ON 
72XX OR 73XX 

DOWN FOR: 

2 3 

J253 

J~ 
~A'-+S 

JOOS 
F238 

J032 

-~= 
K421 
J038 
X908 

AOll AOOI 
Ji~g: 

EARLY D2 } 
EARLY C4 - EXCEPT DURING SUFFER CYCLE A021 

J272 
J225 
F513 
J020 

(70+711 

EARLY 2 ON 7100 C 
c3 ON INTERRUPT 

J 202 IS DOWN FOR 
40· .. 43, 70, 71,@ 83 
72, 73, 03 
72, 73, C4 
D4 

~~ •--F577 
J021 
F303 
F579 

6~oi,2ol1~~~~. 0115 @l 03 

J021 
J231 

{F245 
F237 

J221 
JOOI 

J204 
K210 

F051 J204 
F041 J204 J022 
J204 

J203 IS UP FOR SEL. COMP!.. 
INSTRUCTIONS O~Y-

F022 
J204 1579 

FOOi C28A 

FOll~J203 J030 ·-....,-·-~ -__ -~-----

F II 0 03@ 41h QUARTER 
F120 , 204 IS DOWN FOR 

JOll C:1.7A CLR. Z 
I592~~ 
F236--~ -~ 

J907 

SEL. COMPL. 

023C 023A FICO 
Fl 13 
F126 
F535 

C26A 

-< i--....., J208 

* 
~-~j--.,L.:J:20:7~--{)"-..... .__J~20~9-

* * 
F535 F535 

*THESE ARE ALL " 1 '1" ON 76n INSTR. 

74 

A031 ---...,---f""---i 

A041 A05t 

A071 A061 

C408 

AIOI Atll 

--~ ~CL.AL 

Jg~CL.Au 
J, ~II 
F217 m~ 

-;oI562 Ell 7 

8~I F244 ,~----·:r1 :w:;;o;;101 ll MCS.-+IL 
76 K221 -· · 

< c I 
F21~ JOJ2 ~ 

F244 _J, ---'---.~ MCS.-+ Iu K221 ,... 
X908 

F537 

F245 ~~~ 
0 

F531 F563 F214 J012 
' E114 

F221 

X909 

E 113 

F246 

F244~ 

~ I 
J002 J9 6 (Cl EllZ 

F246 
F244 

01288 
F232 ~...-"W-11-0-, Wl20 
F550 

A79 
I512 Wll~O~O~·==~W;o:04;;0;--i 

A. 21-+R 
(SHIFT A LEFT ii 

l 
F211 

A78 

----.,W041 I513 
w101---.....~-

F232 WI 11 Wl21 

F550 __,~D-12~7~8,_. 

F405 
F576 

F541 

~m -0----..r---::-i 

F405, F576, F565 

F215 
F532 
F576 
F405 

A'-+t 

K220 
F563 
F537 

A--+Q 

!557 P-+Q 

4 

J924 
A02 A03C 

PER--+INP 
J926 

EXT.-+INP. 

A04 A03A 

~r;;4r0l -r;;c;l EXT--+INP J931~ 

PER-.INP. 

(CIK221 

(E4JJ040fiJolC 

·A#~ J251 

t c1K220 
( EZI JOl4 

J232 

F407~ 

~ J251 

COIA 
F407~ 
J223~ 

!14A 

1579~ 
WOSI 

,, 

DOWN FOR: 

~~t~ ~4 EXCEPT ON C 

UP FOR: 

~:=~~ g: ON 7100 
EARLY 2 ON 7100 C 

sr·o11Ac;E S£QUENCE 

INTEllRUPT 

5 

C 122C 
J232~ 

J254 K441 

JOll E7SA ---1 
JZ54~ CLR F 

~l-+FI 
J939 

J254 E09A 

J905~ F 1 -+F 
J033 

F534 

6 

I578 

F226~L 
-Z~R F225 A8 Z 

~ 
1579 

K241 

I581 
~m K241 

~~:: -----------<.)-~><---"] 
F229 
X908 

8FR 

rf\E~: ~2/'(Rl-+r-Q---F-2_32-~ 
I ~ A-23--+0 

F578 A 72 (SHIFT A LEFT 31 F5~78 F232 F~ 1 ~ 
I 

F322 

I 78 F232 ~ 
Wl21A--2~'(-R~l--+-Q:------~ 
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KIOI DI 19 

Sl20~ 
Clll 

5121 - -- s;;3oZl 
KIOI~ 

EIOZA 

Oi"V"ERT 

Kiii ~ R'EiO" 
Kl40~ 

E102C 
Kl21.~ WRifE 
Kl40~ 

088 

K140~--
Kl31 087 INHIBIT 

Kl40 

·• CONTROL DATA 

RESISTORS -----___ _ 1-..,..--,,-00-.--
1-------------

mu 
LOGIC DIAGRAM 
TIMING CONTROLS 

PROJECT OR PRODUCT 

CllAWl~G NUMIER 

CORPORATION 

160-A 

20300300 H 

I"" 3 

A 

B 

c 

D 



TERM LOCATION PAGE DEFINITION 

F514 E62A G Forced 71XX 

F516 E13C 6 Forced 71XX 

F530 D03A G Half Wril.e 

F531 D03C G llaH \\'rite 
--

F535 D02B 6 7677 

F536 F86A G 7677 
--- --

F574 D42B G 015X, 0 JG X, Interrupt 

F575 D21C 6 015X, OlGX, Interrupt 

I063 D!26B 10 Bit 6 

I 
I073 D!22B 10 Bit 7 

I083 D!21A 10 Bit 3 

!093 D121C 10 Bit 9 Iu Register 

!103 C121C 10 Bit 10 

!113 D!20B 10 Bit 11 

N003 E41B 1 Clear F 

N004 E40B 1 I - F 

Nl04 E17B 1 F 1 - F 

-510 

I 113 

N 104 

t 

N004 

F050 

034 

H F051 

N003 
(CLEAR Fl 

E20A 

F052 

E20C 

F053 

l ~ l~---_-_-_-_-__ -_-_-_-_~_-__ - __ R_E __ F_E_R~EN_:::C_E'-_-o_R_A_w __ ,_N_G_s_:::_:::_:::-_-_-_-~_:::-_-__ -_ 

! I , I 
I : 
11 

---·------------· - --------

COMPONENTS (UNLESS OTHERWISE INDICATED] 
-----~--

TOLERAHCE Yi\LUE SIU: ----------- ~-----------
RESISTORS 

CAPACITORS 

·l-
PROJlCTOltPrlCOUCT 

CONTROL DAT A 

CORPORATION 

160-A 
1~1 -------·-------·----- --, ___________ _ 

,,..,,, ....... 20300400 I 
-1 lil~I 

TITLE F REGISTER a 
TRANSLATORS ! 

4 

D 



TERM 

.\110 
A113 

FOOO 
FOO! 
F002 
F003 
FO!O 
F012 
F013 
F020 
F021 
F022 
F023 
F031 
F032 
F033 
F040 
F041 
F050 
F05! 
F052 

F!OO 
F!O! 
Fl02 
Fl03 
FllO 
Flll 
F112 
F113 
Fl20 
Fl21 
Fl22 
Fl23 
Fl26 

F333 

F340 

F350 

F361 

F404 

F405 

F406 

F502 

F512 

F540 

F550 

F565 

F574 

F576 

!594 

JOOO 
J002 
JOlO 
J0!3 
J020 
J022 
J030 
J033 

J212 

J217 

J218 

J2!9 

J221 

J231 

J233 

.J255 

.rno3 

.)904 

J907 

J909 

J91o 

K201 

K2!0 

K230 

K231 

K323 
1'440 

fOllM 510 

LOCATION PAGE 

C49A 
E92C 

041 
D41C 
045A 
D45C 
D40A 
E38A 
E38C 
D38A 
D38C 
D39A 
D39C 
D37C 
E36A 
E36C 
D35A 
D35C 
D34A 
D34C 
E20A 

E34 
E33 
E32A 
Ell 
E30 
E31C 
E29 
E28 
E27 
D31A 
E26 
E25 
E23 

Fl29C 

F124A 

Fl23A 

Fl20C 

B05A 

A14B 

C04C 

FlllC 

E61C 

D86B 

F113A 

B115C 

D42B 

D21A 

F59C 

E22B 
D36B 
C38A 
BOlA 
C37B 
B04A 
C36B 
C33C 

E32C 

C41B 

C40B 

C25C 

BOBB 

B07B 

E08 • .\ 

El4_-\ 

C!SB 

Cl 7 _.\ 

Cl7C 

Cl5B 

Bl BA 

A31C 

A30_\ 

A2o_\ 

A25C 

B28C 
2Jl_-

7 
7 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

20 

2 
2 
2 
2 
2 
2 
2 
2 

3 

3 

3 

3 

2 

2 

2 

3 

1 

1 

1 

1 

1 

2 

2 

2 

DEFINITION 

Bit 11} Bit 11 A Register 

Bit 6 
Bit 6 
Bit 6 
Bit 6 
Bit 7 
Bit 7 
Bit 7 
Bil 8 
Bit 8 
Bit 8 
Bit 8 :> F Register 
Bit 9 
Bit 9 
Bit 9 
Bit 10 
Bit 10 
Bit 11 
Bit 11 
Bit 11 

xxxxoo 
XXXXOl 
XXXXlO 
XXXXll 
xxooxx 
XXOl:XX 
XXlOXX :> F Register Translators 
XXll:XX 
ooxxxx 
Ol:XXXX 
lOXXXX 
ll:XXXX 
ll:XXXX 

~} Bit 4 

Bit 5 . 
· F 1 Register Translators 

Bit 6 

7100 

7100 C Cycle 

13-:;-o 

ooooox 
xxoo 8 

l 
F 1 Reg. 

Transla­

·tors Specific Add 

XX12, XX13 J 
0101 4 quarter 
015X, Oi6X, -I-n-te_r_ru_p_t 

015XC, Interrupt C Cycle 

XX02, XX03, 

Buffer Cycle 

1'.:.!_ quarter 
E-1 quarter 
E-2 quarter 
E-2 quarter 
E-3 quarter 
E-3 quarter 
E-4 quarter 
E-4 quarter 

A1 - S 

AL= l/J 

Au= l/J 

A 11/J 
------c & Buffer Cycle 

D Cycle 

D Cycle 

P - Q. Storage Sequence Interrupt 

Lnad 

Loarl 

Enter 

Load Or Enter 

Load 

A Cycle 

B Cycle 

D Cycle 

D Cycle 

Function Readv 
TTi) Tontrn 

40-43 
50-53 

F122 
FIOI 

F120 11,15 
F\01 
F033 

FIOI 
F121 

72,73,7100 031C 032C 
~-~ 
F122~~~ 

4X, 5X 8___,. C 

INDIRECT 

WORD ONLY) 

D29A 
Joo2~ 8 
K21D~I 

027A 017A 
FI 23 ,-, _r;:;;:;i _ _____r::::-::-­
f 112~ 
FOIO 

F052 027C 
F040~-­
Flll ~---~ 04,05 

F012 

xia, X4 
EXCEPT ON 
LOAD OR ENTER 

D26A 
FICO ----o-€J -
J903 F210 d 
J907 

F238 

70 +71 

j~~? 72, 73C 1 

JOIO 
F576 
F405 

258 

~ 

J020 
J231 

029C 
J022~83 
K210~ 

2 

44-47 83 
54-57 83 

A POS. 

24-27 
34- 37 

70, 71@ !sf 

24 - 27 83 
34 - 37 83 

Fl23 
Fl 12 
FI03 
F512 

F205 
F200 
F210 

3 

F404 
J233 

f OR b 022A 

l>------<"-F~2~15:_j P--+Q 

EARLY 4th ON 
ENTER 

J030 D26C 
F 120 r._ _r::::::-1 
FllO~ 
F102 
I594 

J217 
J21B 
FIDO 

AllO 
FI02 

Ft23 
Fl 12 
F102 
F512 

{
J030 
J23 I 
F247 

J219 
FIOI 

Al13 
FI03 

F206 
F222 

J020 
J23t 
F237 

{m'~ -·~-___.. F023 

Z--+R 

ALL "b" INSTR. {~~g 
EXCEPT 64, 65, 66 F103 _, •-­

F205 

019A 

F219 

4 

DIOA 

o1 EXCEPT ON 

JUMP INSTR. 

60-63 
@>EARLY Isl 
IF JUMP SATISFIED 

8 1 EXCEPT 
ON i, b 

F213 A -~ 72,73 
F220~ 

OIOC 
F213~ 72,73 
F220~ 

Bl29C 

F239 ~ 72 73 LOAD MODE 
F246~ '' 
J903 

5 

0168 

F041~0iX 

{m~ _, >---
F233 
K231 

7100D{F 4 0 4 
(ii)EI JOOO 

{

JOOO K231 

Fl 26 J03 0 
Fl 10 F231 
F219 F227 

EARLY 4th ON 03, 04, 06 

Cl2C 

{
F205 K201 A CYCLE 
F200 
F230 

017C 
Fl 03 _ _,......_____ _ s-;;;Ql b 
F213~ 

J013 
F361 
F502 
J255 

F219 013C 
Fl26 ~ 6i'JUM'P 
F032~ 

Fl23 
Fl 13 
FIOI 

J221 ----0~ ~ 
F221 J904~ LOAD MOOE 

F013 
F002 
F113 -,,-~ 
Fl26 

6 

F350 
F340 
F333 

76 

044A 

-~76 
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1f1LERANCE VALUE SIZE 
PROJECTORPR!'.lDUCT 

RESISTORS ·---------------------

B+C OR 75 

CONTROL DATA 
CORPORATION 

160-A 
WAC_ITO_RS ___________ ··-- --- ___ ------ -k=~==--------r---1 

l-Tln-E-----------------I OR.".Wl"<G '""'"203QQ5QQ 

FUNCTION TRANSLATORS , f'AGE 

' 

F 

5 

A 

B 

c 

D 



·-
TERM LOCATION PAGE DEFINITION 

F003 D45C 4 Bit 6 F Register 

F!Ol E33 4 xmo;} F102 E32A 4 XX'CXlO 
F103 Ell 4 XXXXll 
FllO E30 4 XXOO'-:·-; . Register Translatot'S 
F112 L29 4 x-..:1oxx I· 

Fl20 1:27 4 ooxxxx 
F122 E26 4 lOXXXX 
F123 E25 4 llXXXX 

F213 D24B j 73 
F224 D17A 5 70 + 71 

F227 D16B 5 ox 
-

F246 C43C 5 72 

F248 C102C 5 75 

F539 B06C 13 Indirect + Memory 

H007 B40 1 T-7 

H106 F42 20 T-6 

!001 E123A 10 Bit 0 
!011 E123C 10 Bit 1 
!021 E122A 10 Bit 2 
!031 E122C 10 Bit 3 
1041 E121A 10 Bit 4 
1051 E121C 10 Bit 5 
!061 E120A 10 Bit 6 ?- 1---Inverters 
!071 El20C 10 Bit 7 
I081 El19A 10 Bit 8 
!091 E119C 10 Bit 9 
I101 El18A 10 Bit 10 
Illl Ell8C 10 Bit 11 

!563 F104A 20 Buffer Cycle 

I57 8 El04A 20 Storage Sequence Interrupt 

I582 F09C 20 Buffer Busy 

!590 F57B 20 Buffer Cycle 

!598 F24A 20 Buffer Active 
J003 D08A 2 El guarter 
J012 E106C 2 2 quarter 
J014 BOlC 2 E-2 quarter 

J020 C37B 2 E-3 quarter 

J021 B26B 2 3 quarter 

J032 C34B 2 4 quarter 

J036 E04C 2 E-4 _quarter 

J037 E19A 2 4 quarter 

J038 E19C 2 4 quarter 

J223 B17A 2 C Cycle 

J232 E08C 2 D + Buffer Cycle 

J248 Fl5A 2 B Cycli 

J256 E75A 3 Clr. F I - F 1 

J261 E21A 19 Interrupt 

J270 E67C 19 Interrupt 

J909 C16C 1 Load Or Enter 

J914 C09A 1 Load 

J916 C42C 1 Load + Enter + Sweep 
--

J920 Al16 1 MC 

J939 C21C 1 MC 

K201 A31C 2 A Cycle 

K221 A29B 2 C Cycle 

!(441 A06 16 I/O Sequence Control 

~f320 FllC lG Info. Ready 
\1330 Al7B 1 G Output Reswne 
\rno A40A 22 Selective .Jump #1 
11n21 _·HOB 22 Selec1ive Jwnp #2 
'\'f922 _-\ lOC 22 Selective .Jump #3 
'\'1923 c\24A 22 Selective Stop #1 
~1924 A2413 22 Selective Stop #2 
M92o _.\24C 22 Seleclive Slop #3 

1\003 E41B 1 Clear F 

i\004 El SB 1 I - F 

\;!00 D58B l Clear Z CPPEH 

\;) 01 D5713 1 Ill - zl_ 
'.\l Or1 D53B l ~--+ p 
1'111 D52 1 Clear A 1 
N321 E3713 1 T-5 (D + BFR Cvcle) 
\'001 _.\4,'i.<\ 1 T-Xl Timit1g chain 

FORM :ilO 

HOO? -
E 1258 

~' 256 
N411 

..: 261 

J9 16 

roo1 

IOI J 

1021 

1031 

1041 

1051 

Hl06 Fl228 
J92 0 

N413 

J 2 56 1061 

H007 

J2 56 

J261 

J 916 

!091 

1101 

1111 

Hl06 
F !2 I B 

J920 
N403 

J 2 56 

F 300 

Fl 28 

F30f 

F3l0 

F127 

F3l I 

-r-<..;-"t"--~ F 320 

F126 

F32t 

F330 

F125 

F331 

F 340 

F 124 

F34l 

F 350 

F123 

F351 

Fl 20 

F361 

F 370 

FI t9 

F3 7 t 

F380 

F 117 

F38 I 

F390 

F 116 

F 391 

F400 

Fl 15 

F401 

F410 

Fl 14 

F4 I I 

E 11 IC 

E lllA 

FI IBA 

Fll3C 

Cll9C 

Fl29C 

Fl 18C 

8129A 

E64A 

E64C 

E 105A 

2 

F 3!2 
Al23C 

~ XXXllX 
F322 

Cll4C 
F300 

~ XXXXOl 
F3 t 3 

Cll4A 
F301 

~ xx xx 10 
F310 

C 121 A 
F38 I 

~ X2,3XXa 
F370 

Ct13C 
F35~ 

F343 -- ~ XXOX9 

F331 Cll34 
F41~ 

F400 ~ 7XXX9 

F390 FllOA FllOC 
F558 ~~ 
F381~ 
f371 

F410 Fii iC 
F400 
F390 
F380 
F370 

3 

1111 IX 

F 340 Flt3A 

~~;~ ~ XX02, XX03, XXl2, XX 13 
F31 I 

F 570 
F556 

F300 

F352 

E61C 

E 13A 
F510 r-.._ ~ XX77 
F512~XXOO 

F103 0868 A86A 

XX11a 

ooooox Q4~ 

N004 
f510 
F 512 
FSOO 
F360 

Nl06 

SELECTIVE 
STOP 

F557 
F558 
F 513 
F 515 
J012 

HALF WRITE 

F530 

003 

F531 

4 

{
F517 

7200 F570 
7300 F 557 

F558 

F330 
F340 

1"333 
F'43 

JOB F552"\. 

5 

F502 
F363 

F330 
J 270 

6 

ease 

E75C 0428 D21C 

l---.().----+r;F~5~74:1 

F 351 OJ5X 
J26l OT6X 

N32 l 
J 021 

TNT 

1598 N411 

F55ey_f XXX69 
M920 ~r-------v--F331 F501 

F566 

I 

M92 I ~ >-------<_,_~ 

~ 
o 

F341 

M922 ~ >-------v-

K221 
J014 

B-+D 

f5l5 
F570 
F564 

Bll3C 

F123 
F227 

Bll4C 

SELECTIVE 
JUMP 

F224 

E66C 

F360 

f248 

F404 

F 564 Bll5C 

F554~ 0101@4 
F55 I 

021A 

J 223 

F6Rffi) 
?IX X 

E63A 

P+2 

FWD 00 
INTERRUPT ca e CYCLE 
RETURN JUMP 

F528 ,...._~ ~ 
J232 ~ SPECIFIC ADD 

F402 
F 569 7300 @14 F362 __ ...._,, _ __, 

F556 

J032 

FIOt 
Fl 10 
F!20 
F352 
F!570 

81128 

F301~ 
F3JI 
F321 

Cl208 

F564 

814C 

F58!5 

x XX Oe 

OIOX @4 

INT 81 

7 IX X 

@l 81 

01209 

F566 

{JOC.3 F526 
J248 

10,20,30,40 --.R 

t003 f514 
J 248 

F535 C 15A 
F530 -. ~ FORCED 
F515 ~ FUNCTION 
F 574 

I565 
FllO 
F120 
F 101 
F 513 

K201 BOGA 

J003 "' .J'F532l IND. 00@ A1 
F539~ 
F402 
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2 3 4 5 6 

TERM LOCATION PAGE DEFINITION 

A200 C73.'\ 11 Bit 0 

A201 C73C 11 Tlit 0 
--

.'\210 C72A 11 Bit 1 

A21 l C72C 11 Bit 1 
--

.'\220 C71A 11 Bit 2 

A221 C71C 11 Bit 2 
J900 

A230 C'iO.O. 11 Bit 3 0488 

A231 C70C 11 Bit 3 J91 i wooo N107 

--
A240 C69A 11 Bit 4 

CLEAR Al 
8401 8501 

A241 C69C 11 Bit 4 L 100 L106 
MI06 

A250 C68A 11 Bit 5 

A251 C68C 11 Bit 5 
)> A 1 Register --

A260 C67A 11 Bit 6 

A261 C67C 11 Bit 6 

A201 
ROii R071 
X201 A261 

J217 
X261 

CGO C54 
X200 A260 X260 

A200 QOOI, 0031 0061, 0091 
E80C E87C A 

---
A270 C66A 11 Bit 7 

A271 C66C 11 Bit 7 

A280 C65A 11 Bit 8 L IOI L 107 
MIOI M107 

A281 C65C 11 Bit 8 
--

A290 C63A 11 Bit 9 
A2l! 

ROSI 
ROZ! A271 
X21 I J2r8 

X271 

C53 

A291 C63C 11 Bit 9 

A300 C62A 11 Bit 10 
A408 

X2!0 A270 X270 
A210 0011, 0041 

ESIC 
0071, 0101 

A301 C62C 11 Bit 10 C48B 
N207 

A310 C61A 11 Bit 11 N007 A'___,AL 
J202 

A311 C61C 11 Bit 11 

B400 B128A 13 Bit 0 

} B401 Bl28C 13 Bit 0 
B410 B127A 13 Bit 1 Relative Bank 
B41 l B127C 13 Bit 1 
B420 Bl26A 13 Bit 2 
B421 B126C 13 Bit 2' 

LI02 L 108 

C47B ... 102 Ml08 

R031 
E89A 

J202 
Nl07 A'-'!l>AM A221 X221 A281 

R091 

J218 X281 B 
C58 C52 

C46B X220 A2BO X280 
A220 0021, 0051 0081, Qlll 

N207 A'~Au E82C 
J202 

B500 B125A 13 Bit 0 

} B501 B125C 13 Bit 0 
B510 B124A 13 Bit 1 Direct Bank 
B511 B124C 13 Bit 1 
B520 Bl23A 13 Bit 2 
B521 B123C 13 Bit 2 

!590 

Ll03 Ll09 
Ml03 Ml09 E90A 

A231 
R041 RIOI 

J217 
X231 A291 X291 

J218 

B600 Bl22A 13 Bit 0 

} B601 B122C 13 Bit 0 
B610 B121A 13 Bit 1 Indirect Bank 
B61 l B!21C 13 Bit 1 
B620 B!20A 13 Bit 2 
B621 Bl20C 13 Bit 2 

C57 C51 
X230 A290 X290 

A230 Q031, 0061 
E83C 

Q091, 0001 
E90C 

N007 

B700 B119A 13 Bit 0 

} B701 B119C 13 Bit 0 
B710 B118A 13 Bit I Buffer Bank 
B711 B118C 13 Bit 1 
B720 Bll 7A 13 Bit 2 
B721 Bll 7C 13 Bit 2 

Ll04 L 110 c 
Ml04 M110 

A241 R051 Riii 

J217 
X241 A301 :no1 J218 

C56 C50 
X240 A300 X300 

A240 0041, 0071 QIOI, QOl I 
E91C 

F217 D26C 5 ZL -Q 
F534 Cl5A 6 Forced Function 

1557 F!OC 20 Storage Sequence Interrupt 

1590 F57B 20 BrR Cycle 

J202 C32B 3 A -A 
J784 B42B 13 Storage Bank Selection to A 
J785 E42B 13 Storage Bank Selection to A 
J786 E54B 13 Storage Bank Selection to A 
.moo C22B 1 MC 

LIO 5 L 11 I 
Ml05 Miii 

A251 
ROSI Q02t 

X251 A31 I ROOI 
J217 J218 X31 I 

C55 C49 F218 
X25C A310 

A250 005!, 0081 F218 E92C X310 

J91! C23C 1 Clear A 
J920 All fi 1 MC" 
"\fl 00 A20.0. 27 Set Bit 0 

"Ill 01 .'\20B 21 Set Bit 1 

J900 
CLEAR Au D 

Nl07 8620 J91 I WOOi 8720 

J785 0478 J786 

(SBC~A} 
F217 (SBC-?A) 

:lfl02 A20C 27 Set Bit 2 

"Ill 03 A21A 27 Set Bit 3 

"Ill 0 j .'\21B 27 Set Bit ' :Ill 0) . .'\21C 27 Set Ili· 5 

\fl Ofi . .'\22.0. 27 Set Bit Ii 
)>A Register Manual 

J91 I 
J920 s REFERENCE DRAWINGS 

~ F534 I ·l-"L.' CARDS SHOWN GO TO DIGITAL 
··-------- CONTROL DAT A 

DISPLAY CONTROL RELAYS,PAGE 28. ~ 
----------- ·--------

CORPORATION 
"M" CARDS ARE SHOWN ON PAGE 27. COMPONENTS (U:ilESS OTHERWISE tNOJCATED) 

\1107 A22B 27 Set Rii , 
" :\1108 A22C 27 Set Bit 8 

\Tl 09 A23A 27 Set Bit 9 

\Ill 0 A23B 27 Set R:' 10 

J \1111 A23C 27 Set Bil 11 
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TERM LOCATION PAGE DEFINITION 

A002 EBOA 7 Bit O 

_,l,003 EBOC 7 Ri1 0 
--

A0!2 ESL". 7 Bit 1 

A0!3 ES! C: 7 Bit 1 
--

_,l,022 E82A ' Bil 2 

A023 E82C 7 Bil 2 
--

A032 EB3A 7 Bit 3 

A033 EB3C 7 Bit 3 
--

A042 EB4A 7 Bit 4 

A043 EB4C 7 Bit 4 
--

A052 E85A 7 Bit 5 

A053 EB5C 7 Bit 5 
--- A Register 

A062 EB7A 7 Bit 6 

A063 EB7C 7 Bit 6 

A072 EBBA 7 Bit 7 

A073 EBBC 7 Bit 7 --
AOB2 EB9A 7 Bit B 

AOB3 E89C 7 Bit B 
--

A092 E90A 7 Bit 9 

A093 E90C 7 Bit 9 
---

A102 E91A 7 Bit 10 
A103 E91C 7 Bit 10 
A112 E92A 7 Bit 11 
A113 E92C 7 Bit 11 

A200 C73A 11 Bit 0 

A201 C73C 11 Bit 0 

A210 C72A 11 Bit 1 

A211 C72C 11 Bit 1 
--

A220 C71A 11 Bit 2 

A221 C71C 11 Bit 2 
--

A230 C70A 11 Bit 3 

A231 C70C 11 Bit 3 
--

A240 C69A 11 Bit 4 

A241 C69C 11 Bit 4 
--

A250 C6BA 11 Bit 5 

A251 C68C 11 Bit 5 
A1 Register -- ? A260 C67A 11 Bit 6 

A261 C67C 11 Bit 6 
--

A270 C66A 11 Bit 7 

A271 C66C 11 Bit 7 
--

A2BO C65A 11 Bit 8 

A281 C65C 11 Bit 8 
--

A290 C63A 11 Bit 9 

A291 C63C 11 Bit 9 
---

A300 C62A 11 Bit 10 
A301 C62C 11 Bit 10 
A310 C61A 11 Bit 11 
A311 C61C 11 Bit 11 

I5B9 E63C 1 Buffer Cycle & 1st quarier 

J201 C30A 3 ~ S-P 
J212 E32C 3 A - S 
J780 D64B 13 }A - p J781 F64B 1 3 
J782 E86B 13 
J910 DllB 1 Clear P 
J920 AllG 1 MC 

1\1000 A.34_.\ 27 Manual Set Bit 0 
:\1001 A34Tl ?-_, \Jan11al Sc1- Bit I 
i\[002 .-134C 21 ),Jamtai :SeL Bit 2 
\!003 A35A ?- 1\1 anual Set Bit 3 
\1004 A3SB 27 i\lanual Set Bit 4 
:1100.0 . .\35C: 21 :llanual Set Bit 5 ? P Register \JOO ti A3GA 27 'VI anual Set Bit 6 
\1007 •\36B 27 Manual Set Bi 1 7 
\1008 _.\36C 27 ::vranual SPt Bi 1- 8 
:1!009 A.37 _-\ 21 l\Ianu:ti <..: •• ~ T3ii n 
MO!O _.\37H 21 :\'1 a!',lt<~; ::~_-·t Ri t 10 
\1011 _.\37C 27 }'J arrnal Set Bit 11 

\!010 11 lC 2-;" Clear T1 

: 
·~-·-· 

FOAM :510 

J212 
1589 

2 3 4 

S REGISTER N006 
P REGISTER 

N005 
~ Al-sl 

-v t___;j N002_J~----"----~ 

A201 -cl 
MOOO 

1----+ T 2 o o * 1 J2 ,../ ~~~~ -0-0----;.r':p';;o;;o;;o:-lf--+ L o o o 

8848 

5000 

OS5 

5001 A2 00 -c--ef.,..,_...._~., 

A211 -<:I 5010 

084 

_J SOI I A2104 

A221 

A 220 _ _ef_,,_...._~ 

5020 

OS3 

5021 

L-----T+--~~r>--+--~----~ 
• CS5 

~ T201, LOOO-'>-) ~?~6--0v----<Ol_P_O:_O:_l _ _Jf--+ 0001 

-:;: MOOI 

~ T202 d ~~~~ --0-0-----;.r'.P::O::l-;:0-lf--+ L 00 I 
L------~-,_,!-1---1------~ CS4 

~ T203, LOOI-» 

7e 
f---+ T204 

~ ?~~ -'-'<>----<'l_P_o_:1..:.1 _ _Jf--+ 0 0 I I 

M002 

_r<"_ ~~~~ --Ot>-----;,r".P~0~2~0:-lf--+ L002 
L--------v~+---+------~ CS3 

f--+ T 205, L002 '>) ~~~~ --0Q-----;'l_P_:0~2~1..:.__Jf--+ 002 I 

7 M003 

ABI -(-.:!~I---.! 503 0 ~ TOOO, 002 C ~ ~n~-{}-Q----;.r'.P::::0::3;-;0:;--jf--+ L003 
OS2 >-----------v<'--+--+---------->t CS2 

A230 -(--cl-"---'" 5031 ~ TOOi, 003 ~~~6--vo-----;Ol_P_0:_3:_1_~f--- 0031 
Al ~5M '----L-1 L003 -j-) "M004--::i. 

A241 -d _,. 5040 }----, ___ T_o_o_o_,_0_0_1 __ 0 __ .-d-o-+-+---~-?_:_T:__-_·~<_i-_-_-=_-=_-=_-=_~.r'.P~o;:-4::0::-lf--- L004 

081 CBI 

A240 ~-d--<--'---"' 5041 f--+ T002, 003 ~9:~-~u-----;>L_:_P0::_:.4:_1 _Jf--+ Q041 
'---'- L004 '-) M005 

_-cJ__.,....__,;-5-0_5_0-~}---- TO I 0 • 0 I 2 ---;;; ,_./ ~m-·{}-"--~.r'.P::::0::5;-;0:;--lf--+ L005 

1----------v-D---+------~ cso 
A 251 

080 

A 250 --....,-<_/>-~->! 5051 ~ TOii, 013 
'----'- LOOS 

~ noo 

~n~ -{)-"--~>t_P:_0:5:1:__J~ 0 051 

M006 

A261 -cl 5060 

079 

~~~~ -D---~.f"'P~0;;:6;:;0::-1f--+ L006 
L..---------""'0------------~ C79 

A 26 0 _.,,_ ,../-1-_ 5061 

A 2 7 I _ _,.,_ ,../-1-- 5070 

07S 

A2 70 --0'--n--~~ 5 071 

H 
T302, LOO? 

T303 

~m--vO---->t_P_0_:6:_1 _ _Jf--+ 0061 

M007 

~~~~-.,_,.("}.---.r'P~0~7~0:-lf--+ L007 

C7S 

~ A1 --5u 
t;~~--"-<>--+-::J~_N_2_o_J2JL..----"-----,-/~ 

A 2 S I --<---v..r<-+-~ 50SO 

7') 
J 

T304 

m~-0-D--->t_:_P0:::.:_7:_1 _Jf--+ 0071 

MOOS 

~m--on----..r.:p-:o-=s=-o--,~ Loos 
L..---------t>--+---1---------~ 

'-\ C77 

A 2 80 --<-0-,-/-1-~ 
077 

SOSI ~?~~-"'u-----;'l_PO..:._:S:_l _ _J~ OOSI 

M009 

A291 

076 

5091 ~ TI 0 I , I 0 3 A092 --0V---_,'LP:_0:_9:_1 _ __Jf--+ 0091 
'----'-1 L009 ~'>. J7S2 MOIO 

,_./ ,/ Al03_J\.Q.----o.-".~::;---, 
A 3 0 I --<-.....,-0--1--->I 5 I 00 1---+l_ __ T_I o_o_._1 0_1 __ L __ n--l---l---J_7_s_2 __ ~---->1 p 100 I--- LO I 0 

075 ~ 
A300-0-~-l--->I 5101 ~ TI02, 103 

c_ __ _,_ LO IO 

A311 ~ 

A310 -d 

SI 10 

074 

!--+ TllO, 112 

SI 11 ~ Tlll,113 
'----'L-. LO I I 

i EB46Bl :W IJl2 

I ~ A45C 

881 

C75 

~ m -0-----;"{_P:...:_:IO:_l _ __Jf--- Q 101 

"MO 11 --::l_ 
~i~32-~{}----;.r'P~l:-;l;::O-I~ LOii 

C74 

All2 -.f>---~>< Piii ~ Qltl 
J 7S2 --v '----' 

NOTE ~ I ~A45A J 2 O I -t:::I N006 
"L" CARDS SHOWN GO TO DIGITAL 

DISPLAY CONTROL RELAYS. 
_) 8S2 

J9 I 0 -:J;-+--{~>-h~.rN:--0:--0~5:1 CL EAR PL 
J201 ~ 

053 5 -Pu 

JZOl--~J>t.....N_1_o_s_r---~-~ 

J 91 O -----0 r/ _ _,:J .. ~:::-~-:::-::51 CLEAR Pu 
J201 -~-_7.,,_ __ _.,. ···--I 

" ci 

5 

* IJl2 CONNECTS TO EXTERNAL 

MEMORY MOOULE(S) WHEN USED. 

REFERENCE DRAWINGS 

COMPONENTS (U'4lESS OTHEJIWISE INDICATED) 

TOLElAHCE VALUE SIZE -----
RESISTORS 

CAPACITORS 

6 

---------------------

·l-
PllOJ(CT 011 PROO~CT 

CONTROL DATA 

CORPORATION 

160-A 

l-T-IT_L_E ------------------! '"'"''° ";;;~~8~~ -
LOGIC DIAGRAM 

REGISTERS s AND p I'"' 8 

A 

B 

c 

D 



TERM 

F240 

H400 

!001 

1011 

1021 

!031 

I041 

I051 

I061 

I071 

I081 

!091 

!101 

!111 

J209 

J405 

J406 

J430 

J431 

J432 

J433 

J434 

J435 

J436 

J437 

J932 

J933 

K407 

K409 

K523 

M200 

M201 

M202 

M203 

M204 

M205 

M206 

M207 

M208 

M209 

M210 

M211 

NOOO 

NOOl 

NlOO 

NlOl 

V521 

FORM 510 

LOCATION PAGE 

A08). 

B03 

E123A 

E123C 

E122.'\ 

I:l 22C 

E12L\ 

E121C 

E120). 

E120C 

E119A 

E119C 

E118A 

E118C 

D23A 

E43 

E12 

E53A 

E53C 

E52A 

E52C 

E51A 

E51C 

B14A 

AO!C 

C124 

C125 

C06C 

AlOC 

B22C 

A06A 

A06B 

A06C 

A07A 

A07B 

A07C 

A08A 

A08B 

A08C 

A09A 

A09B 

A09C 

D60B 

D59B 

D58B 

D57B 

CllB 

17 

10 

10 

10 

10 

;o 
l 0 

10 

10 

10 

10 

10 

10 

3 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

16 

16 

17 

17 

16 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

27 

1 

1 

1 

1 

16 

DEFINITION 

75 

Load ~lode Control 

---

Bit 0 

Bit 1 

Bit 2 

Bil 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Bit 8 

Bit 9 

Bit 10 

Bit 11 

;.. I Inverters 

74 

Enable Inputs to z0 - z5 

Enable Inputs to z8 - z 11 

Level 1 

Level 2 

Level 3 

Level 4 

Level 5 
Per Input 

Level 6 

Level 7 

Level 8 

L306 - L311 } 
L 300 __ L 305 Output Cable Gates 

Clutch Control 

Sense 7th Level 

Sample 

Manual Set Bit 0 

Manual Set Bit l 

Manual Set Bit 2 

Manual Set Bit 3 

Manual Set Bit 4 

Manual Set Bit 5 

Manual Set Bit 6 

Manual Set Bit 7 

Manual Set Bit 8 

Manual Set Bit 9 

Manual Set Bit 10 

Manual Set Bit 11 

Clear ZL 

IL - ZL 
Clear Zu 

lu- zu 
Sample 

Z Register 

IOI\ 

(PER- z ) M 200 
J405 L E I 

\V 2P08 
(CLRZl) IJ08 

NOOO 

J430 

J43/ 

zooo 
073 

ZOO! 

M201 

F 'W' 

ZOIO 

072 

ZOii 

M202 

H J;, 

I021 -+.--::y).__, __ __.__,,i Z020 

071 

Z021 J432 

I031 

J433 

Z030 

070 

Z031 

M204 

K J;, 

I041 -.+.-::l(")~l----4.-o. Z040 

069 

J434 

1051 

J435 

Z041 

M205 

I 2P08 
l W, IJ08 

Z050 

068 

Z051 

IJl5 6J02 

! ! 
A A 

~>--0000 

1003 
0001 
ROOI 

8 8 

0)--0010 

1----+------+----..LZOI 

I013 
0011 
ROii 

c c 
~).--0020 

l---4------+--~L202 

1023 
Q021 
R021 

D D 

0)-+0030 

1---4------+---+ L203 

I033 
0031 
R03 I 

I--_. ________ _,, L 204 

1043 
Q041 
R041 

F F 

0)-+0050 

• • ~-_._,,,1J~l5'-"6~J0~2.___..-__ _. LZ0 5 

1053 
Q051 
R051 

2 3 

I081 

I071 

I081 

1091 

I IOI 

Ill! 

IJ19 IJ20 

NOT£S! 

4 

M205 
M :-J,: 2P08 

IJOI 

087 

J436 Z061 
K523 
K409 
K407 
H400 

M207 

N :-J,: 

-+-0---+-.j Z070 

J432 

D66 

Z071 

M208 

p Nt: 

zoao 
oee 

ZOii 

-+-0-1-,,...-+-.j z 090 

D63 

J433 Z09/ 

M210 
s N,/, 

J434 

J435 

ZIOO 

D62 

ZIOI 

D61 

Ziii 

NIOO 
J 4 06 ( CLR Zu) 

NIO/ (PER_. Zul 

Clu__. Zul 

I. "L2-" CARDS GO TO DIGITAL DISPLAY RELAYS. 
2."L3--" CARDS F[[D THE NORMAL OUTPUT CAlll.£. 

IJIS &JOI 

IDe3 
Q081 
R061 

IJ15 6JOI 

5 

H~oo7o 
J J 

L206 

1----+------+---.- L207 

1073 
Q071 
R071 

l----------4---__.L208 

1083 
Q081 
ROii 

!-------------.. L 209 

I093 
Q091 
R09/ 

I103 
Q/01 
RICI 

L210 

'------------- L Zll 

I 113 
QI ll 
RI II 

(Zu-OUT) 

J932 
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TERM LOCATION PAGE DEFINITION 
--"-

A200 C73_.l. 11 Bit 0 

_.i.210 C72A 11 Bit 1 

_\220 C71A 11 Bit 2 

A230 C70A 11 Bit 3 
--

A240 C69A 11 Bit 4 

A250 C68A 11 Bit 5 !>A 1 Register 
A260 C67A 11 Bit 6 

--
A270 C66A 11 Bit 7 

A280 C65A 11 Bit 8 
--

A290 C63A 11 Bil 9 

A300 C62A 11 Bit 10 
---

A310 C61A 11 Bit 11 

I400 E39A 17 Select PER + Punch 
I563 Fl04A 20 

}BFR Cycle I564 F105C 20 
I565 F105A 20 
I591 F58A 20 Buffer Cycle 
I592 F58C 20 Buffer Cycle 
I593 F59A 20 Buffer Cycle 

J410 E49A 17 Level 1 
J411 E49C 17 Level 2 
J412 E48A 17 Level 3 
J413 E48C 17 Level 4 
J414 E47A 17 Level 5 
J415 E47C 17 Level 6 PER Input 
J430 E53A 17 Level 1 
J431 E53C 17 Level 2 
J432 E52A 17 Level 3 
J433 E52C 17 Level 4 
J434 E51A 17 Level 5 
J435 E51C 17 Level 6 

WO!O Ell 7 3 MCS - IL 

WOll E116 3 MCS - Iu 

W020 E115 3 } A 1 - I W021 Ell4 3 

W030 E113 3 } W031 E112 3 
!NP-I 

X400 F88A 21 Bit 0 
--

X410 F89A 21 Bit 1 

X420 F90A 21 Bit 2 

X430 F91A 21 Bit 3 

X440 F92A 21 Bit 4 
--

X450 F93A 21 Bit 5 

X460 F94A 21 Bit 6 !> Buffer Data Register 

--
X470 F95A 21 Bit 7 

--
X480 F96A 21 Bit 8 

--
X490 F97A 21 Bit 9 

---
X500 F98A 21 Bit 10 

---
X510 F99A 21 Bit 11 

YOOO C98 Bit 0 
-., 

YOlO C97 Bit 1 
Y020 C96 Bit 2 
Y030 C95 Bit 3 
Y040 C94 Bit 4 
Y050 C93 Bit 5 !> Sense Amps Y060 C92 Bit 6 
Y070 C91 Bit 7 
YOBO C90 Bit 8 
Y090 C89 Bit 9 
YlOO C88 Bil 10 
YllO C87 Bil 11 

-- ::, zooo D73_-\ !l Bit 0 

ZOlO D72A 9 Bit 1 

Z020 D71A 9 Bit 2 

Z030 D70A 9 Bit 3 

2040 D69A 9 Bit 4 

Z050 D68A 9 Bit 5 

ZOliO 067A 
--- ~ Z Register n Bit fl 
---

Z070 D66A D Bit 7 

2080 
--- ; 

D65A g Bit J 

J 
Z090 D63A 9 Bit 9-
2100 062_-'. 9 Bit 10 
2110 DGL\ n Bit 11 
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-----TERM LOCATION PAGE DEFINITION 

~· 
)1011 IJ56 l Llenr Al 

:~ou llSS l Toggle Al 

lil015 ll54B 1 t'rO/lC .~· 

Nill 052 l Clear 1\1 

Nll3 051 l To,;glc 111 

HUS 0508 l Probe Al 

NZIS D49d l Probe Al 

QOOl il79 12 dit 0\ 
QOll d78 12 llit l \ 

Q021 B71 12 ilit 2 

Q031 il76 12 tlit 3 

'l(l41 rl75 12 Bit 4 

QOSl 874 12 dit 5 

Q061 i!73 12 ilit 6 
;>- Q Inverters 

Q07l 872 12 Bit· 7 

Q081 il71 12 oit 8 

Q091 rl70 12 ilit 9 

QlOl il69 12 dit 10 

Qlll 068 12 llit 11 

ROOl E60A 12 ilit 0 

ROii E60C 12 llit 1 

R021 E59A 12 Bit 2 

R031 El9C 12 Bit 3 

RIMI ESSA 12 dit 4 

ROSl ES8C 12 Bit s I 
R lllft!rters 

R061 E57A 12 Bit 6 

R071 ES7C 12 Bit 7 

R081 E56A 12 Bit 8 I 
R09l ES6C 12 Bit 9 

RlOl ESSA 12 Bit 10 

Riil ESSC 12 ilit ll 
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TERM LOCATION PAGE DEFINITION TERM LOCATION PAGE DEFINITION 

__ . .., 
AOOO C60A 7 Bit 0 W050 A77 3 P-Q 

A002 EBOA 7 Bit 0 W051 A76 3 P-Q 

AOlO C59A 7 Bit 1 W060 A75 3 zL- Q 

A012 EBlA 7 Bit 1 W061 A74 3 Zu-Q 

A020 C5BA 7 Bit 2 W070 A85 3 +Z-RL 

A022 EB2A 7 Bit 2 W071 A84 3 +Z-RU 

A030 C57A 7 Bit 3 WOBO A83 3 -z-RL 

A032 EB3A 7 Bit 3 W081 A82 3 -Z-Ru 

A040 C56A 7 Bit 4 W090 A81 3 +1-RL 

A042 EB4A 7 Bit 4 --
A050 C55A 7 Bit 5 

W091 ABO 3 +1-Ru 

WlOO A73 3 A" 23 - Q (Shift Left Three) 

A052 EB5A 7 Bit 5 A Register 
A060 C54A 7 Bit 6 

WlOl A72 3 A" 23-Q (Shift Left Three) 

WllO D128B 3 A· 21 - R (Shift Left One) 

A062 EB7A 7 Bit 6 Wlll D127B 3 A" 21 - R (Shift Left One) 

A070 C53A 7 Bit 7 W120 E79B 3 A" 21 (R)-Q 

A072 EBBA 7 Bit 7 W121 E78B 3 A" 21 (R)-Q 

AOBO C52A 7 llli8 --
xooo F73A 21 Bit 0 --

AOB2 EB9A 7 Bit B XOlO F72A 21 Bit 1 

A090 C51A 7 Bit 9 X020 F71A 21 Bit 2 

A092 E90A 7 Bit 9 X030 F70A 21 Bit 3 

AlOO C50A 7 Bit 10 X040 F69A 21 Bit 4 

A102 E91A 7 Bit 10 

AllO C49A 7 Bit 11 

X050 F68A 21 Bit 5 )>Buffer Entrance Register --
X060 F67A 21 Bit 6 

--A112 E92A 7 Bit 11 X070 F66A 21 Bit 7 

F402 D05C 6 xxoo} 1 __ F Translators 
F407 C04A 6 7100 

--
X080 F65A 21 Bit 8 --
X090 F63A 21 Bit 9 

F520 D02A 6 p + 2 XlOO F62A 21 Bit 10 --F526 B15C 6 Forward 00 Int. B Cycle Return XllO F61A 21 Bit 11 
Jump --

zooo D73A 9 Bit 0 
F532 B06A 6 Memory-A, El ZOlO D72A 9 Bit 1 
F539 B06C 13 Indirect + Memory 

Z020 D71A 9 Bit 2 
!003 D125A 10 Bit 0 

Z030 D70A 9 Bit 3 
!013 D129B 10 Bit 1 

Z040 D69A 9 Bit 4 
I023 D124B 10 Bit 2 --

Z050 D68A 9 Bit 5 
!033 D125C 10 Bit 3 )>I --- Inverters Z060 D67A 9 Bit 6 
!043 D123A 10 Bit 4 

!053 D123C 10 Bit 5 

--
Z070 D66A 9 Bit 7 

?Z Register --
Z080 D65A 9 Bit 8 

!063 D126B 10 Bit 6 
Z081 D65C 9 Bit 8 

!073 D122B 10 Bit 7 

I511 F56A 20 } I512 F55C 20 BER-Q 

I513 F55A 20 

Z090 D63A 9 Bit 9 

Z091 D63C 9 Bit 9 --
ZlOO D62A 9 Bit 10 

ZlOl D62C 9 Bit 10 
J233 EOBA 2 D Cycle 

J267 FOBA 19 

}Interrupt J26B E68C 19 

J269 E68A 19 

--
ZllO DfllA 9 Bit 11 

Zlll D61C 9 Bit 11 

---
J905 C16A 1 Sweep 

POOO C85A 8 Bit 0 --
POlO C84A 8 Bit 1 

P020 C83A 8 Bit 2 

P030 C82A B Bit 3 

P040 C81A B Bit 4 
--

P050 CBOA B Bit 5 P Register --
P060 C79A 8 Bit 6 

P070 C78A 8 Bit 7 

POBO C77A B Bit 8 --
P090 C76A 8 Bit 9 

PlOO C75A 8 Bit 10 ---
PllO C74A 8 Bit 11 

W040 A79 3 A-Q 

W041 A78 3 A-Q 
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TERM LOCATION PAGE DEFINITION 

F013 E38C 4 Bit 2 F Register 

FlOO E34 4 xxxxoo 
FlOl E33 4 XXXXOl 

F112 E29 4 XX!OXX 

F123 E25 4 llXXXX 
---- ;. Function Translators 

F200 D33B :; Indirect 
-

F230 C08A 5 73 

F246 C43C " 72 

F248 C102C 5 75 

F302 Ell!C 6 Bit 0 

F303 Ell!A 6 Bit 0 

F311 F127 6 llitT 
F312 F118A 6 Bit 1 

F313 F113C 6 Bit 1 

F320 F126A 6 Bit 2 

F323 C119A 6 Bit 2 

F330 F125A 6 i3it3 
F331 F125C 6 Bit 3 ? F 1 Register 

F333 F129C 6 Bit 3 

F340 F124A 6 Bit 4 

F341 Fl24C 6 Bit 4 

F343 B129A 6 Bit 4 --
F350 F123A 6 Bit 5 --
F352 E64A 6 Bit 5 

F362 E105A 6 Bit 6 

F363 E105C 6 Bit 6 

F402 D05C 6 xxoo 
F502 FlllC 6 ooooox 
F503 FlllA 6 ooooox 
F507 A129C 6 ooooox 4th quarter ---
F522 B17C 6 xxoo8 

F539 B06C 13 Indirect 

F540 D86B 6 Specific ADD 

F554 Cll6A 6 Bit 2 

F570 B112B 6 XXX0 8 
F577 E77C 5 01 3rd Or 4th quarter 

H231 B30 2 D Cycle Timing 

I585 B25C 20 Storage Sequence Interrupt 

JOOl C39B 2 1 quarter 

J036 E04C 2 E-4 quarter 

J040 DOlC 2 E-4 quarter 

J220 C86C 2 A Cycle 

J225 C86A 2 C Cycle 

J231 B07B 2 D Cycle -
J245 El5A 2 B Cycle 

J250 B116C 2 B Cycle --
J903 C18B 1 Load 

J930 COBC 1 MC 

K241 A24C 1 Block +l - R 

M700 A42B 22 Bit 0 

1 
M701 A42C 22 Bit 1 

M702 A43A 22 Bit 2 SBC 

M703 A42A 22 SBC Clear 

M710 A43B 22 Rel 

M711 A44B 22 0-ir 
~Ianual SB Controls 
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TERM LOCATION PAGE DEFINITION 

!003 Dl25A 10 Bit 0 -, 

!013 D129B 10 Bit 1 

!023 D124B 10 Bit 2 

!033 D125C 10 Bit 3 

!043 D123A 10 Bit 4 

1053 D123C 10 Bit O ---
1063 D126B 10 Bit 6 I Inverters 

!073 D122B 10 Bit 7 

!083 D121A 10 Bit 8 

!093 D121C 10 Bit 9 

U03 C121C 10 Bit 10 

Il 13 D120B 10 Bit 11 

KlOl B39C 2 Divert 

Klll B38C 2 Read 

K121 B37C 2 Write 

K140 B35A 2 Main Timing Fault 

S120 Cll2A 13 Ext. Stor. ODD-EVEN Select. 

S121 Cll2C 13 Ext. Stor. ODD-EVEN Select. 

~-·- --
FOAM ''O 

K 101 

BANK 
0 

BANK 

Kl40 

T301 

G2 i I 

T303 ct;b 
T305 --1 

T300 

GZIO 

I !03 

T301 

$T313 ?--- T315 

s T312 ?--- T 315 

T 311 T310 

D 104, 105 

D !06, 107 

T31 I 

DIDO, 101 

0102,103 

2 

G209 G208 G 207 

1093 I083 1073 

T303~ 
no• I 

T302 ~ 
T305 --1 

T300 T301 T300 

HORIZONTAL 
c 107 ( x-xx) 
~ 

T 310 

D 102, 103 

0106, 107 

0100, IOI 

D 105, 104 

Q- T313 

1 T314 

T 311 T310 

0101, 103 

0105,107 

"' "-
., 
"-

~ 0 ,..... 

0 0 
0 " 

"' 
"' "' 

0 

"' 
----------HORIZONTAL 

4XXX- 0 xxx-
3 xx x­

DI I 2A 

T 112 

4XXX-

7XXX 
DI 13C 

0 xx x-
3 X XX 

DI !3A 

3 xx x 
7XXX 

R/W DRIVE 

NOTE 

;;_ 
Kl 21 " (WRITE) 0 

"' "' 

LOW- ORDER DIGIT IN DESTINATION SYMBOL SIGNIFIES 

MAGNITUDE OF DIVERTER LINE SELECTED. THUS 

0104,105: X4XX OR XSXX 

0106,107= X6XX OR X7XX 
OUTPUT DESIGNATIONS FROM T305; AND T2& 

XXX4, XXX5, XXX6, XXX7 

K 140 

K 111 

I READ) 

3 

INHIBIT 

G 206 

1063 

~ 'M~ol ?--- T304 

T301 T300 

T311 T310 

0100,102 

D 104,106 

2 xx x 
6XXX 

"' "-
0 " 2 Q 

s 120 

"' "-
0 " "' s; 

a; 
s; 

4 5 6 

DRIVERS 

~ 
0 "' 2 0 

:;: 

G205 G204 G203 

I053 

~ TC03 

r-T205 

TZOI TZOO T201 TZOO 

G202 

~ T203 ?-- T204 

TZOI 

GZOI 

T200 

GZOO 

e T202 

~T204 
T201 TZOO 

-----------VERTICAL ---------------­
( X XX-) 

0004, 005 

"' ., 
~ " 
0 

DIVERT "' 

0000,001 

N 

s; 

0002,003 

D006 ,007 

2 
0 

"' 

;;\ 
" s; 

0000,001 

0004,005 

VERTICAL 

DOOi ,003 

D005,007 

"' ., 
0 " 0 
0 

"' 
0 
~ 

0000,002 

0004,006 

ox xx XX4X- xx ox- XX4X- xxox- X X3X X X2 X X XIX xxox 
X X7 X 
C!l7 C 

Kl21 
(WRITE) 

XX3X 
Cl 17A 

TOl2 

0 ., 
:;:; 0 I/) 

0 0 

"' 

XX7X 
E99C 

K 111 
(READ l 

XX7X 
ElOOC 

REFERENCE DRAWINGS 

COMPONENTS !UNLESS OTHERWISE INDICATED! 

----- TDLEAMCE VALUE llzt -----
RESISTOllS 

CAPACITORS 

X X6X 
EIOOA 

00 
0 " ;; " s; ~ 

x xsx 
E IOIC 

TOOi 

N ., 
:ii " 
~ 

·• PROJE T Oii: PRODUCT 

;;; 
0 

"' 

CONTROL DATA 

CORPORATION 

160-A 

::============================-----_-_-::_-=1~,.-,.-,-~-,-v-vo,-,~--~---~--' 
TIRE STORAGE 20301400 

TRANSLATORS I PAGE 14 

A 

B 

c 

D 



----
TERM LOCATION PAGE 

TOOO El'..Jl:'. l·l 

!'001 E!OlC 14 

T002 ElOOA 14 

f003 ElOOC 14 

TOlO E99A II 

TOll 1'99C 14 

T012 Cl! ?A 14 

T013 Cl! 7C 14 

TlOO Ol!SA 14 

TIO! OllSC 14 

TI02 Ol 14A 1.1 

TI03 OJ !4C 14 

TllO Dll3A 14 

Till Dll3C 14 

Tll2 0112A 14 

Tl!3 0112C 14 

T400 E98A 14 

T401 1:98C 14 

T402 L97A 14 

T403 E97C 14 

T404 E96A 14 

HOS E96C 14 

T406 E9SA 14 

T407 E9SC 14 

T408 E94A 14 

T409 E94C 14 

T4!0 E93A 14 

T411 E93C. 14 

FORM SIO 

DEFINITION 

\XOX, XX4X 

XXJX, xxsx 

XX2X, XX6X 

XX3X, XX7X 
? Vertical fr:rnsl:itors 

XXOX-XX3X 

\X,IX-XX7X 

XXO\-XX3X 

XX4X-XX7X 

oxxx, 4\XX 

IXXX, SXXX 

2XXX, 6XXX 

3XX.\, 7XXX 
i lorizontal Translators 

OXXX-3XXX 

4XXX- 7XXX 

OXXX-5XXX 

4XXX-7XXX 

ilit 0 

ilit 1 

Bit 2 

Bit 3 

ilit 4 

!lit s 
? Inhibit !Jrivers 

Jit 6 

Bit 7 

Bit 8 

Bit 9 

di t 10 

uit II 

(f) 

a: 
w 
> a: 
0 

_J 

~ 
z 
0 
!:::! 
a: 
0 
:c 

READ 

WRITE 

2 

HORIZONTAL OIVERTERS 

BANK t 

Cl04 Ct06 Ct08 CllO 

.. 
0 

v 
TO CORRESPONDING 

DRIVE LINES IN BANK I 

TIOO --<1-----­
TllO 
TIOO --<l>-----'>I 

Tl!2 
864-7 

TI02 
TllO --{:t-------->i 
TI02 __ ,.,_ ___ _ 

Tl 12 

A64-7 A64C20XX .. 21xx 

TI03 
TllO --< l>-----

i :?~ --<J-------i .. 

C64-5 . 3?XX 

C64-7 C64C 40XX ... 47XX 

TIOI 
Till 

TIOI 
Tl!3 

F68-5 
SOXX .. 57XX 

TI02 
Tl II 
"02 T 113 --C>----->I 

F68-7 

BIT ll 

BANK 0 

8104 8106 8108 8110 

.-----t--+--+-t---+--t----1f-O+-- 00 

I 0 

.---i---i--;----r-r--;---;-<...rr---r-- 01 

II 

---+--+--+--t-t--+<~-t--+-- 02 

12 

.---r---r--r--it--"i"<.j'j----t-r--;-- 03 

INH!BIT LINE 

t-ORIZONTAL 
DRIVE LINE 

13 

------+---+--+--+< >-+--+--+-+--+--- 0 4 ----

14 

---+--+<>+-!----+---+---<>--+-- 15 

---+--+CH--f-t--t--+-t--+--06 

16 

~-+-<>-+--+--+-1----+--+---<>--+--o? 

08 07 

F72-7 

Y410 

17 

TOOO TOOO 
TOIO TOl2 

READ WRITE 

06 

F72-5 

OS 

f/30-7 F130-5 H30-7 £130-5 0130-7 0130- 5 C!30-7 

INHIBIT DRIVERS 

VERTICAL 
DRIVE LINE 

3 4 

NOTE: 
A CORE IS THREADED BY FOUR WIRES 

EACH INHIBIT AND SENSE LINE TRAVERSES 

TWO PLANES- THE CORRESPONDING BIT 
PLANES FOR BANK 0 ANO BANK I 

ONE SET OF HORIZONTAL DRIVE LINES 
TRAVERSES THE TWELVE PLANES OF BANK 0 , 
ANOTHER SET TRAVERSES THE PLANES IN BANK i 

BOTH SETS ARE CONNECTED TO THE SAME HORIZONTAL DRIVERS 

VERTICAL DRIVE LINES TRAVERSE 
ALL TWENTY- FOUR PLANES 

SELECT OCTAL ADDRESS 0064, BANK 0 

MAGNETIC CORE FOR BIT 
00 OF ADDRESS 0064 

/!~ 
CONTENTS OF s· \..Q.Q.Q__J 

HORIZ 
DRIVER 

\..QQQ__J 
HORlZ 

DIV 

HORIZONTAL DRIVE LINE 00: GOIO DIOO 

VERTICAL DRIVE LINE 64 : G006 0004 

\....L!_Q_/ 
VERT. 

DRIVER 

SELECTION OF ADDRESSES JN BANK I ARE MADE AS SHOWN 
EXCEPT THAT HORIZONTAL OIVERTERS 011- ARE USED 
{SEE DIVERTER SELECTION ON PAGE~ 14) 

F71-7 F71-5 F70-7 

VERT. 
DIV. 

F70-5 F69-7 

Y416 

5 

11 11 1111 
N N 

"' ... 

6 

:r-() 8 

t. 
TO SENSE AMPLIFIER 
FOO BIT 00 

D007 Dl03 

Df04 ..,__-l-l-!---+---1-+--+--t-t--+--+-t---+--++-+...+--t--!18)-------!D006 

+---f-----i-+-+--t--+--+----i-1---+---H~•-><;l_-I-(-t---+-<.8 D 005 Dl05 

,._-l-l-!---+-l-+--+--t-t-+.t-+~~(2:F---+-(-+-t--+--t--!18l)----~D004 0106 f'"'c<' ~ 
..... -1-1+--+-1-+--+--4<7" ... s+,..-i-1+--+-t-+--+-t-+--<a 0003 0101 

.,._---l-t--+--t--4(~~H-1({"....+-t--+--+--+---l-+--+--+---l-("'-'88/----{D002 0108 

4'----if--t--t• .. ~('f~-t--t--t-t--t--t-t--t--t-t--t--t-<.B DOOi 0109 

4'----1~"'-4:r---+--+--+--l+--+-l-l+--+-!-+--+-t-+-!8 )-------! 0000 D 110 

VERTICAL 
DIVERTERS 

7 XX60 .. XX67 XX71J .. XX77 ,---------------~ 

095 

TOOi TOOi 
TOIO TOl2 

04 

Cl30-5 

T002 T002 
TOIO T012 

T003 T003 
TOIO T012 

VERTICAL DRIVERS 

03 02 01 

8130-7 Ai30-7 

TOOO TOOO 
TOii TOl3 

TOOi TOOi 
TOI I TOl3 

INHIBIT BIT 00 

Al 1,QA 

L-§J 
A130-5 

094A 

~· 

' ii 

~i 
~i 

096 

~ 
F69C 

Y406 

F69A 

Y407 

G007 
.--, 

> >~ > > 
F69-5 

T002 T002 
TOI I T013 

T003 T003 
TOI I T013 

Y ~~~ARE INHIBIT DRIVE CURRENT SOURCE 

Y :~~ ARE VERTICAL DRIVE 

Y;~~ ARE HORIZONTAL DRIVE 

REFERENCE DRAWINGS 

RESISTORS 

--------1 

·l-COMPONENTS (UNLESS OTHERWISE INDiCAHDJ 

I !~I TOLEIUNCE VALU~ SIZE 
PROJECT OR PROD\ICT 

CAPACITORS 
---- ------ ----------

CONTROL DATA 

CORPORATION 

160-A 

I i,1il 
'""'"~"~,,,~,~,~u.~.~ .. ,...--------,---1 

1-------------------1 
TITlE 

LOGIC DIAGRAM 20301500 B 

STORAGE ADDRESS SELECTION I"" 15 

A 

B 

c 

D 



\OTE: Terms not in com_Q_lete a1.£hanumeric order. 

TERM LOCATION PAGE DEFINITION 

-
F213 D24B 5 73 
F214 D08C 5 73 
F220 fl18C 5 72 
F221 C25A 5 72 
rc234 D12A ~ 75 
F23.5 D12C ) 75 
1c23s mac c 72. 7 .3 
~-239 COB•\ :) 73 
F240 A08 . .\ ) 75 
F241 C09C c 72 
F243 AOBC 5 76 
F237 D!OA 5 72, 73 

F535 E02B 6 7677 

H903 A26 2 Odd Resync Timing 

I571 F20A 20 Buffer Cable To Jnpui 

I573 F19A 20 Buffer Cable To Input 

I581 F56C 20 Storage Sequence Interrupt 

I588 A21A 20 Buffer Step 

I596 B23A 20 Buffer Cycle 

JOOO E22B 2 E-1 quarter 
JOOS E72A 2 1 quarter 
J021 B26B 2 3 quarter 
J032 C34B 2 4 quarter 
J034 C33A 2 4 quarter 
J036 E04C 2 E-4 quarter 
J038 E19C 2 4 quarter 
J040 DO!C 2 E-4 quarter 
J!OO C45C 1 Step Or Run 
J207 D23C 3 74 
J208 C26A 3 74 
J217 C41B 3 A =0 
J218 C40B 3 AL= 0 
J221 BOBB 2 cli. Buffer Cycle 
J226 E21C 2 C Cycle 
J233 EOBA 2 ~ J245 El5A 2 y 
J246 El5C 2 A & B Cycles 
J247 E04A 2 B & D Cycles 
J250 B116C 2 B Cycle 
J311 6A08A 18 z-o 
J401 E39C 17 Select PER 
J418 D07A 17 F. H. PER Input 
J915 Bl8A 1 Load 
J923 C28C 1 Load 
J926 B16A 17 Select PER Or Load 
J930 cosc 1 MC 
J931 D06A 17 Per and Load 
J939 C21C 1 MC 

K211 A30C 2 B Cycle 

K308 6C07A 18 Select HSP 

K405 C07C 17 Load i\'T ode Control 

K407 C06C 17 Clufrh Control 

K412 C05A 17 Select PER 
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K812 A19A 2 Resync Counter 
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V231 A32B 2 JJ Cycle 
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VR12 c1 or 2 Hesync Timing X6 
X914 Fl 6_0, '.20 Buffer Busy 
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K413 ICOc)C 17 Select PER 
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KCOB 

CONTROL DATA 

CORPORATION 

c 

D 

TOLERANCE 
r'RjJECI ( R f"~DDVC~ 

RESISTOR3 
160-A 

CAPACIT-,;115 

~' INPUT 
TITLE 20301700 F 

'PAGE 
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TERM LOC ATION PAGEi DEFINITION 

-
!023 D124B 10 Bit 3 I Inverters 

!063 D126B 10 Bit 11 1- - - Inverters 

!113 D120B 10 Bit 6 1-- - Inverters 

!400 E73 17 !!SP Select 

J930 cosc 1 'VIC 

K321 B29C 16 Viait Output 

'V!934 A44C 22 Tape Leader 

1'/322 A09B 2 B Cycle 1.3 

I 
Bit 0 -D73C 9 ZOO! 

Bit 1 D72C 9 ZOll 

Z021 D71C 9 Bit 2 10800 

Z031 D70C 9 Bit 3 ,, z Register 

Z041 D69C 9 Bit 4 
FROM 

MAGNETIC I 
Bit 5 

PICK-UP 

D68C 9 

I I HSP I 

Z051 

Bit 6 D67C 9 Z061 

Bit 7 D66C 9 Z071 
L - - -

8J~I -,6~01 6A07A 

~i)~)r----·~~------
1 I I 
I I I 
I '12 T 

~>-i-7)>--- l r I 

l11:u~ ::-?0 Y325 

!OµF 

I400 
I023 
I063 
I113 

COUP- 7 
LING 

6C04-l I 

t J09-T 
IJI 5-W 
6J02-W 

M934 
~ IT. L.) 

u 
J902 ---j 
IMC) 

IJIS 
6J02 

2 

K300 

GCO~ 

K301 

PUNCH 
READY 

N322 

6C04-4 

l~~EC I 
Y323 

K302 

SCIO 

K303 

I 1Jl5-Y 
~ 6J02-Y 

SELECT HSP 

K 308 

6C07A 

N322 ~ '-,.._--v-, K309 

I J 15-Z 
6J02-Z J300 

3 

6A098 

K321 

IJIS-K,L,M 
6J02-K L M 

I J 15 
6J02 

>-- J557 

>-- J925 
6J02-X 
! JI 5· ·X 

I. 

K309 

4 

6C04-5 

l~~EC I 
IJl5-S 
6J02-S 

>-J557 

Y324 

11 ., 
~ . ~ 
~! 
~:; 

iii 

~i 
.I 

Sj 

5 6 

6JOI 

6COIC GAOSC (, _ 
K300~~/7° 

K301 
K303 

68088 
K302~ . K 

FEED 
LEVEL 

6J02 

ZOO I -7 )-v-,- --, 0 000 

A 6AIO 

0 001 

ZOii -7 ,_.,...,,_,--,_ 0010 

68'.)I 

Z021 -) 

Z031 

Z04! ~ 

Z05 I 

Z061 

Z07 I 

0011 

0 020 

6802 

0 021 

0030 

6803 

0031 

0 050 

6605 

0 051 

0 060 

6606 

0061 

0070 

6807 

0 071 

PUNCH 
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REGISTER 
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Note· Terms not in all>h_a-numeric order 

TERM 

F206 

F248 

F563 

F583 

F585 

I506 

I536 

I585 

J003 

J007 

J032 

J033 

J035 

J040 

J232 

J441 

J916 

J936 

J938 

J939 

M900 

M935 

M937 

M938 

M939 

N321 

VOOl 

V003 

Vl07 

X911 

F553 

fOllM 510 

LOCATION PAGE 

D26B 

C102C 

C123B 

B21C 

Bl4C 

E09C 

F50_-'. 

B25C 

D08A 

Cl3C 

C34B 

C33C 

D06C 

D01C 

EOBC 

C45A 

C42C 

C43A 

F09A 

C21C 

Al3B 

Al3C 

A14A 

Al4B 

Al4C 

E37B 

A45A 

A44A 

F21C 

F29C 

Bll5A 

5 

5 

6 

6 

20 

21 

20 

2 

2 

2 

2 

2 

2 

2 

16 

l 

2 

l 

l 

22 

22 

22 

22 

22 

l 

l 

20 

20 

6 

DEFINITION 

0100 4 quarter 

10, 20. 30, 40 - R 

01208 

Clear Buffer Contf.ols 

Compare (BER = BXR) 

Storage Sequence Interrupt 

El 

l quarter 

4 

E-4 quarter 

E-4 quarter 

E-4 quarter 

D +Buffer Cycle 

I/0 Seq. Control 

Load Or Enter Or Sweep 

C Or Buffer Cycle 

MC+ RUN 

MC 

MC 

Man. Interrupt 

}selective Jump 

DX5' BFR 

T-1 

T-3 

T-7 

Storage Seq. Interrupt 

7200 + 7300 + Forced 71XX 

K620 
K630 

.. 935 -------~ K600 

2AOI 

K601 M937 

M938 

.. 939 ------' 

F583 

K611~ 
K631~ 

F583 

F 583 

l~ 
K641~ 

2 

EXECUTION 
ADDRESS TO R 

3 

(MC) M900 

K602 

2A03 

K603 

2PIO 
IJIO 

J007 
K610 
V003 

4 

MANUAL INTERRUPT 

K610 

F03 

K6l I 

BUFFER INTERRUPT 

N 321 

5 

I506 

N321 E69C 

F563 
J033 

6 

X911 (SEQ. INT.) 

I536 (COMAIRE) 
V003 

F553 
<Mel J938 

E69A 

J260 _ _,,__.._ __ __.__...f:K~6~2~0---i------l--C...---~~J~2f;060 t----<J----;>L:J~2~7~1-

(01201 F585 

1585 

IDIJ232 

J44 I 

K65 I 

J916 

K610 
J007 
K620 
N321 

J262 

J007 
K630 
VI07 

(LOAD OR ENTER OR SWEEP) 

CMClJ938 
F08C 

tel J936 -Cl---->'r---, 
(4) J035 J 265 >--------' 

(Mc)J938 

F04 

K621 

EXT. INTERRUPT #I 

K630 

F05 

K63t 

EXT. INTERRUPT # 2 

K640 

F06 

K641 

I 
·1~ ~~ 

~,1 
~I 

:1 
I 

j1~ 
E ~ I 

COMPONENTS 

002A 
K611~ K621y 

E67C 

r----...--;~ J 270 (INTERRUPT) 

J032 

(83) F206 

(75) F248 

( 0120) F585 
J040 

(MC) J939 

RUERENCE DRAWINGS 

(UNLESS DTHER'NISE INDICATED) 

INTERRUPT 
LOCMOUT IJ09 28488 

K650 ~ 
0506 
0507 

F02 
p 

K 651 

·• CONTROL DATA 

CORPORATION 

1-----~'~~='0=~==-'---~•M="='---'~'~'n~---rn~~ru~"''~"~~;rn;""'---------1 
1-•~u="~'~==-'-----------~---~ 

CAPACITOJIS 160-A , __________ -----
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NOTE Terfl1S not in complete alphanumeric order : 

TERM LOCATION PAGE DEF·INITION TERM LOCATION PAGE DEFINITION 

F003 D45C 4 Bit 6 F Register K441 A06 16 I/ 0 Sequence Control 
70, -

F207 D27 A 5 71 K802 A22A 2 Resync Counter 
F235 D12C 5 75 K803 A22C 2 Resync Counter Xl 
F248 U102C 5 75 K810 A20A 2 Resync Counter 
F250 C21A 5 B - C or 75 --

l·' 
F300 Fl28A 6 Bit 0 

F301 Fl28C 6 Bit 0 --
F310 Fl27A 6 Bit 1 

F313 F113C 6 Bit 1 
Register 

F323 Cl19 . .\ 6 Bit 2 

F343 Bl29A 6 Bit 4 

K813 Al9C 2 Resync Counter Xl 

M330 Al7B 16 Output Resume 

M512 Fl4A 20 Output Resume 

M513 Fl4B 20 Input Ready 

M514 Fl4C 20 Input Disconnect 

M915 Al 7A 16 Function Ready 

N013 D55 1 Toggle A1 

F502 FlllC 6 ooooox} F503 FlllA 6 ooooox 
F513 El06A 6 XX008 
F517 El03C 6 XXOX F 1 Translators 

F551 Cll4C 6 XXXXOl 

F552 C114A 6 XXXXlO 

Nlll D52 1 Clear A 1 

Nll3 D51 1 Toggle A1 

N321 E37B 1 T-5 (D + BFR Cycle) 

vooo A46B 1 TXO 

V004 A44C 1 TX4 

V005 A41B 1 TX5 
F555 Cll9C 6 Bit 2 F 1 Register V007 A39B 1 TX7 
F557 Cl21A 6 X2, 3XX8 Vl05 A39A 1 T-5 
F562 El05A 6 (0100 + 0105 + 0106 + 7200 + 7300) 

BFR Cycle 
Vl06 F21A 20 TX6 

V107 F21C 20 TX7 
F563 El05C 6 0100 4th + BFR Cycle 

F564 Cl20B 6 OlOX 4th quarter 

F568 B113A 6 7200 4th quarter 

F569 B113C 6 7300 4th quarter 

F570 Bll2B 6 XXX08 
F572 Bll4C 6 7200 4 quarter Or 0100 4 quarter 

F575 D21C 6 015X, 016X, INT 

F577 E77C 5 01, 3rd, 4th, OTR 

V901 C14A 2 Resync Timing XS 

V903 ClOA 2 Resync Timing X7 

V912 C10C 2 Resync Timing X6 

V922 B13A 2 Resync Timing X6 

I503 F22C 16 Output Resume 

J925 Al2A 16 Function Ready 

1502 F23f:'. 16 Output Resume 

--
H211 B32 2 X36 X37 B Cycle 

I534 F51A 21 Compare 

I535 F51C 21 Compare 

I536 F50A 21 Compare (BER = BXR) 

J002 D36B 2 E-1 quarter 

J003 D08A 2 E-1 quarter 

JOU C38C 2 2 quarter 
-

J013 BOlA 2 E-2 quarter 

J014 BOlC 2 E-2 quarter 

J020 C37B 2 E-3 quarter 

J032 C34B 2 4 quarter 

J034 C33A 2 4th quarter -
J035 D06C 2 E-4 quarter 

J036 E04C 2 E-4 quarter -J037 El9A 2 4 quarter 

J038 El9C 2 4 quarter 

J040 DOlC 2 E-4 ---
Jl02 A21C 1 Recirc 

J226 E21C 2 C Cycle 

J248 Fl5A 2 B Cycle 

J270 E67C 19 Interrupt 

J533 E07A 16 Enable 

J927 Bl6C 16 Wait INPUT 

J930 COBC 1 MC -- ---
J931 D06A 17 PER And LOAD 

J933 Cl25 16 Output Cable Gates L300 - L305 

--
J938 F09A 1 MC 

J939 C21C 1 MC 

K321 B29C 16 Wait Output 

K322 B28A 16 Function Ready 

FORM SID FORM SID Rev, P 



J 2 ' ~~~T (I/o) Jl2: J927 (Wil 

~:~:Esr--<~~~~i 
S X903 
\ X917 

I 
I F148 

INPUT 

READY ~~:.r~ 
___:;,,. !504 

R ~ 

I 
I 

1550 
I 58 0 

INPUT I Fl 4 C 1500 

OISCONNE~~~ 
v 1580 

J 23 Fl4A 
OUTPUT J~ ~!502 
RESUME ~~X907 

S I580 
I 
I 
I F12A 

FUNCTION~~235 (75) L514 
READY !577 

T Y516 

: I lµ:EC I 
MASTER I F12B C02-6 

CLEAR --<~--J930(MC) 
u 
I 
I 

INFORMAT~j 
READY ~ " 

R 

Fl 3A 

L512 

X901 
X917 
I 559 
X907 

I575 
K321 
J533 

FZIC 

0105 ( ~~6 

2 

TRANSLATIONS 

~"-"--1 DESIGNATES 

F563 0100 (p 4 

~ 7200(<'4 

F572 7200 @4 + 0100 © 4 

F$69 7300@4 

r.F20~ B~C 
--------1 

J27C INTERRUPT 
- - --1 

-- -~ 

X902 F24 A 
X904~ 
1580 ~ F~1!5 

J037 
1585 

X914 

J931 
X914 

J933 
X914 

)
- F564 

0106 F555 
4 F ~52 

F 'i62 

4) F55! 

l 016' ~ : 56

{

2 ~~~~ 
\...: 4 J226 

J03B 

F47B 

F6 

1567 

F74B 

1568 

OUTPUT {JOI I (Z) 

BUFFER ~~~g 

BLOCK {FS?O 
STORE ~~i 

v 105 

INPUT {~~b~ 
BUFFER VI 0? 

CLEAR BFR 

1 !547 

H24' F25J 
~;-

F 798 

I=" 808 

F75B 

1569 

F1098 

1556 

A~BER 

F20A 

VI 07 
1581 

3 

F563 
J036 
N ! 13 
X909 

M512 
V922 
X9l 7 

BFR CABLE 
TO INPUT 

Z TO BFR 
CABLE (OUTPUT) 

X901 
X903 
M513 
X917 

F81C 

Fl06C 

X905~--

J930 IMC! 

A42 

X913 

4 

NI 13 
F568 

J BLOCK 
SEQ. INT 

X906 

F2B 

X907 

V922 
I551 

X902 
X904 
V912 

J03714) 

1536 

F81A 

FIO?C 

F107A 

A21A 

I 588 

I 585 

5 

F568 
Vl06 

Vi06 BUFFER 

X909 READY 
J034 1580 
F563 

X900 

F30 KB02 
1597 

X901 KB10 
J 014 X906 

!584 825A 

I594 
1587 
X913 
V9!2 STORAGE 

SEQUENCE 
INT RR PT 

X910 

F29 

1582 V004 X91 I 
V005 J036 (E4) 

J035} 1584 
J03S BXR=BER 
1536 

J93B (~) 

E09C 

X902 
X904 
N 321 

r 534 

BUFFER REGISTER 
INPUT GATES 

CLEAR 

COMPARE 
LOCKOUT 

X920 

E 74 

x 921 

I 535 

BFR CONTROLS 

0!00 OR. { N0t3 
7200@ 33 F572 

@ {NOl3 7300 33 f56g 

1557} 
X903 INPUT BUFFER 
J020 

F76B 

!549 

BUFFER 
ENABLE 

X916 

E24 

X9!7 

B25C 

FIOC 

EI04C 

vooo 

V903 

1584 

I584 

F56A 

REFERENCE DRAWINGS SI I 
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BUFFER 
CYCLE 

X908 

F32 

X909 

BUFFER 
INPUT 

X902 

F26 

X903 

BUFFER 
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X904 

F27 

X905 
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SIZE 

BUFFER CONTROL 

0 0 

I ~,~ :1 
1-1 

~I 

lili 
"'1 

~1 
;1 ~I 

~I 
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TOLERANCE 
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CAPACITORS 

TITlE 

B23A 

L45011BA) 

L45! (OBA) 

PRC'!lCT OR r1wcucr 

823C 

Fl04A 

Fl05C 

1~ 
~ 
I 

Xg()? 
X904 
J925 
!502 

F59A 

J933 

CONTROL DATA 

CORPORATION 
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20302000 
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TERM LOCATION PAGE DEFINITION 

A002 EBOA 7 Bit 0 
A003 EBOC 7 Bit 0 
A012 EBlA 7 Bit 1 
A013 EBlC 7 Bit 1 
A022 EB2A 7 Bit 2 
A023 E82C 7 Bit 2 
A032 EB3A 7 Bit 3 
A033 EB3C 7 Bit 3 
A042 EB4A 7 Bit 4 
A.043 E84C 7 Bit 4 
. .\052 EB5A ' Bit;:) 

A053 EB5C ' Pit 5 
J\ Register 

A062 EB7A ' Fit r-; 
A063 EB7C 7 Bit G 
A072 EBBA 7 Bit 7 
A073 EBBC 7 Bit 7 
AOB2 EB9A 7 Bit B 
AOB3 EB9C 7 Bit B 
A092 E90A 7 Bit 9 
A093 E90C 7 Bit 9 
Al02 E91A 7 Bit 10 
Al03 E91C 7 Bit 10 
Al 12 E92A 7 Bit 11 
A113 E92C 7 Bit 11 
A200 C73A 11 Bit 0 
A201 C73C 11 Bit 0 

,, 

A210 C72A 11 Bit 1 
A21 l C72C 11 Bit 1 
A220 C71A 11 Bit 2 
A221 enc 11 Bit 2 
A230 C70A 11 Bit 3 
A231 C70C 11 Bit 3 
A240 C69A 11 Bit 4 
A241 C69C 11 Bit 4 
A250 C6BA 11 Bit 5 
A251 C6BC 11 Bit 5 !> A 1 Register 
A260 C67A 11 Bit 6 
A261 C67C 11 Bit 6 
A270 C66A 11 Bit 7 
A271 C66C 11 Bit 7 
A280 C65A 11 Bit B 
A281 C65C 11 Bit 8 
A290 C63A 11 Bit 9 
A291 C63C 11 Bit 9 
A300 C62A 11 Bit 10 
A301 C62C 11 Bit 10 
A310 C61A 11 Bit 11 
A311 C61C 11 Bit 11 
!001 E123A 10 Bit 0 :::; 
!003 D125A 10 Bit 0 
!011 El23C 10 Bit 1 
1013 D129B 10 Bit 1 
!021 E122A 10 Bit 2 
!023 D124B 10 Bit 2 
1031 El22C 10 Bit 3 
!033 D125C 10 Bit 3 
!041 El21A 10 Bit 4 
!043 D123A 10 Bit 4 
!051 E121C 10 Bit 5 
!053 D123C 10 Bit 5 ? I Iverters 
!061 El20A 10 Bit 6 
1063 Dl26B 10 Bit 6 
1071 E120C 10 Bit 7 
!073 D122B 10 Bit 7 
!081 E119A 10 Bit 8 
IOB3 D121A 10 Bit 8 
!091 El19C 10 Bit 9 
!093 D121C 10 Bit 9 
1101 Ell BA 10 Bit 10 
I103 C121C 10 Bit 10 
Il 11 Ell BC 10 Bit 11 
1113 D120B 10 Bit 11 
r.o23 F33B 20 A-BXR 
!524 F47B 20 A -BXR 
I52 .'J F4BB 20 ,\ - BXR 
1547 F79B 20 Clear Buffer 
!54B FBOB 20 Clear- Buffer 
1551 F81A 20 Buffer Input 
I5:J2 F82C 20 Buffer Input 
l,);)J F82'. 20 Buffer· Input 
{:'};),') F108B 20 I - Buffer Register 
I:1.'J11 Fl09B 20 I - Buffer Register 
I5.1n F!OG.'\ 20 Buffer Register - Buffer Cable 
1560 Fl07C 20 Buffer Register - Buffer Cable 
1561 F107A 20 ~yf~~~~gister - Buffer Cable 
f.")fi7 F60B 20 
1568 F74B 20 A1 - BEH 
151;9 F75B 20 A1 - BER 
1575 F18A 20 Z - Buffer Cable 
I:'l7fi F17C 20 Z - Buffer Cable 
I.'J77 Fl 7A. 20 Z - Buffer Cable 
.J2Q8 C26.\ 3 7677 
'-~921 E74C 20 Compare LoC'l 01 

''\ . 
FOAM 510 

IJ22 
IJ21 

-7 
A 
I 

I 
I 

~ 
8 
I 
I 
I 
I 

~ 

' I 
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I 
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I 

-7 

I 
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--7 
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I 
I 
I 

--7 
H 

I 

I 

I 
I 
I 
I 

-7 
' 
I 

I 

I 
--7 

' I 
I 

I 
-7 

M 

I 
I 

-7 
N 
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(BFRINP)l551 H55(I->BFR) ( Z-+BFR CABLE) 1575 1559 I BFR-+BFR CABLE) 

F83A 
r-M~5~00~1.._ [~ J4 I 0 

rFc.i8"'3""-.8- J4 II 
M501 [ 

F83C 
.-'-'M"'s"'o'-2.,_ r~ J 412 

F84A 
r-M_5_0_3.,_ [• J4 I 3 

A, 

15!52 

F848 
r-M~5-04~1.,_ [+ J 414 

F84C 
,.-M-50~5,_ ("" J415 

FIOZA 
.-'-'M'-"5=06"-I,__ r"'J430 

F1028 
r'M-"50=7c,(_J43 I 

F~ 

M508 [ 
J432 

FI03A 
rM'°509=,I [,__ J433 

F1038 
,."-'M!llO=""'r- J434 

I5!53 

_r:--"' LI 0 0 

X400 
F88 

rl 
r.--:~~""-t-x4_0_1_..Jr-+1003 

_c-+LIOI 

X4t0 
1013 

F85B 

J L501 

H F89 

~,__x_4 '_' _ _,f-+ro13 

_r:-+ Ll02 ~ F85C 

X420 h ~ J L502 
1023 -~._,-·Cl·+-~"'----' 

F90 

_QL-..x4_2_1 __,f-+1023 

~~ JF87A 
_:n. L503 

1033 --"{)----..L:..:.::.:-1 

_c-+ Ll03 

X430 

..__.. F91 

~_,___x4_3_'-~f-+I033 
1576 1560 

___e-+ Ll04 L F878 

I\.., ""V" J L504 
I043-r'-'-c>-t----1"-_ _, X440 

F92 .,_... 
r~-r~~.__x_4_4_'__,f-+Io43 

_r-"' LIO!S 

X450 

F93 .,_... 
t--+-+.__x_45_' _ _,f-+ 1053 

-:1:-!547 
_r:- LI06 I\,._ FIOOA 

X460 

F94 

1063 --i:-s::::-<lrl------1J.._L_50_6...J 

X461 f-+1063 

~ ~ JFIOOB 

lQ]3 --(l '>-,--_ __,.._L_50_7...J 

~LI07 

X470 

F95 

~.,__x4_1_,_..Jr-.1013 
1577 1561 

X500 

F98 

~ FIOIB 

I 103 -~lh-n+--.,J'--L-51_0...J 
J208 

+-
H-.__x_so_' _ _,f-+ I 103 

.r--+ Lii i 
F103C ~Ill\ r-=~.,_r•J435 .J.. 

L_M_5_11_,_l ____ ()------+-t-"1 X5IO I II! 
'-' F99 

FIOIC 

] L511 
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J23 
J24 
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A 
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I 
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I 
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0 
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BUFFER DATA REGISTER ~.__x_5_" _ _,f-+rn 3 

1548 
-'-

3 

A003 

A002 

AOl3 

Aot2 

A023 

A022 

A033 

A032 

A043 

A042 

A053 

A052 

AC>e3 

A062 

A073 

A072 

A083 

A082 

A093 

A092 

Al03 

Al02 

All3 

A/12 

I523 (A-+ BXR) 

I524 

X200 

F34 

X2ot 

X210 

F35 

X21 I 

X220 

F36 

X221 

X230 

F37 

X231 

X240 

F38 

X241 

X250 

F39 

X251 

X2&0 

F40 

X261 

X270 

F41 

X271 

X280 

F43 

X281 

X290 

F44 

X291 

X300 

F45 

X3ot 

X310 

F46 

X311 

NOTES: 

4 

L200 

l 20 I 

L202 

L 203 

L204 

L205 

L206 

L207 

L208 

L209 

L 210 

L 211 

BUFFER EXIT REGISTER 

1."LI--, l2--"' CARDS SHOWN GO TO DIGITAL DISPLAY 

CONTROL RELAY!, 

2."' L5--" SHOWN FEED THE BUFFER OUTPUT CABLE. 

I 
z 
0 
!::: 

5 

A 201 

A200 

A21 I 

AZIO 

A221 

A220 

A 231 

A230 

AZ41 

A240 

A251 

AZ50 

A 261 

A260 

A27 I 

A270 

A 281 

A280 

A291 

A290 

A301 

A300 

A 31 I 

A310 

xooo 
F67C,D 

Xoot 

)(()IQ 

F66C,0 

XOll 

X020 

F65C,O 

X021 

XO:!IO 

F63C,0 

X031 

6 

I567(A1-+BER) 

I568 

X040 

F62C,D 

X041 

X050 

F61C,O 
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