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Logic diagrams represent a symbolic approach to electronic schematics.

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 Corporation logic, two signals, a logical "0" and a logical

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

an output of "1"

A circuit with

is "up'" and a circuit with an output of "'0" is ""down''. De-

tailed descriptions of logic symbols and their associated building block

circuit cards are contained in the Printed Circuit Card Manual (Pub. No.

60042900).

STANDARD LOGIC SYMBOLS

Standard logic diagram symbols for CONTROL DATA equipment using 1604-

By

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 0's and drive the output of the inverter to "0". Because any
"1" input of several inputs drives the output to a "'0", 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). J001
and J002 are arbitrarily-assigned term numbers which designate these
specific inverters. Note that the output of J002 is "0" if input A, or input B

or input C is a "1",

| OR MORE
INPUT IDENTICAL
OUTPUTS

Figure 1.

INPUT

A | OR MORE
INPUT B } IDENTICAL
INPUT C OUTPUTS

Inverter Symbols

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

INPUT A INPUT A
INPUT C INPUT C

OR Circuit Conventions

INPUT A
i
INPUT C

Figure 2.

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 or more inverters. The logic
symbols (Figure 3) arc 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 OUTPUTS
SET INPUTS {—) KOO0 |—> "I" WHEN SET AND "0" WHEN CLEAR
CLEAR INPUTS <« —3{ KOO! > ,‘_:L"EAR OUTPUTS .

1" WHEN CLEAR AND "0" WHEN SET

EXTRA-SET FF
—» K002
SET INPUTS
K000 L—>  SET OUTPUTS

CLEAR OUTPUTS

CLEAR INPUTS {'—’ KOOI >

Figure 3. Flip-Flop Symbols

"

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

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 K001, and the Clear output is the output of inverters K000 and K002.

STANDARD FF o

r 1

SET INPUTS SET OUTPUTS

CLEAR INPUTS CLEAR OUTPUTS

SET INPUTS SET OUTPUTS

| }CLEAR OUTPUTS

I

Figure 4. Internal Inverter Connections for a Flip-Flop

CLEAR INPUTS

AND Gate

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

""1". I one or more of the inputs to an AND gate are "'0", the output is a "0'.

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

"J800
4900

J800

JBI10
Jo 10 O
4920

J960
J970

Figure 5. AND Circuit Conventions
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A control delay is a timing device consisting of an H term which receives the
The H term
is essentially a flip-flop with controlled feedback and occupies an entire

input and one or more V, Y, or N terms to provide the outputs.
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) —>{1T—‘——> OUTPUT(S)
CONDITION INPUT :l V100 (GOES TO

("1" WILL DISABLE
THE OUTPUT)

"o

TIMED “0" OUTPUT
TO OTHER V--- TERMS
(GOES TO "0" WHEN INPUT
aCH]

PHASE TIME.)

1" AND REMAINS "0"
THROUGH ONE PHASE
TIME AFTER INPUT DROPS.)

MULTIPLE "OR" INPUT CONTROL DELAY

INPUT A —31 HI00
INPUT B —> H200

vIoo —>
QUTPUTS
V200 b——>

Figure 6.

Control Delay Symbols

ONE CLOCK PHASE
AFTER AN INPUT OF "1", UNLESS
DISABLED BY A CONDITION INPUT,

AND REMAINS A "I" THROUGH ONE

INVERTERS V100
AND V200 PRODUCE
"I OUTPUTS ONE
CLOCK PHASE AFTER
EITHER INPUT A

i
|
|
|
| or B GoES TO "I"
|
|
|
|

! OUTPUTS

CONTROL
LOGIC INPUT DELAY
(GATED DURING H100
0DD CLOCK
pHASE) L I _ _ _ _ _
RAW CLOCK
(0DD)
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(EVEN) L
——— e — o — — — e
| N
CONTROL
INPUT A n DELAY
| H100
RAW CLOCK
(0pD)
| CONTROL
INPUT B DELAY
H200
RAW CLOCK L
(0DD)
(- - - — — — 1
|
|
|
RAW CLOCK l
(EVEN)
|
|
|
RAW CLOCK
(EVEN) - - ==

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 3CI6A-5:10,11 2cerc
0.2 pSEC 0.7 uSEC 4 Ms
2C16-9,10
FIXED PLUGGABLE

IZDIZ-?

WITH EXTERNAL
CAPACITOR(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 sepaf'ate
capacitor cards.

3c28-6,7

8 pSEC Y501
° (0BSOLETED
PLUGGABLE I sed REPRESENTATION)

3c28-6,7
Figure 9. Passive Capacitive Delays

All passive capacitive delays (Figure 9) are formed by wiring groundéd
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
12,5 MS
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 2B29

—({[rzo)— —>(rso 2>

0.1 pSEC 0.15 uSEC

TAPPED INDUCTIVE DELAY

ST R— S

to t t2 tN

Vv
TIMED OUTPUTS
Figure 11. Inductive Delays

Line Drivers/Receivers

Voltage levels used to represent 1's and 0'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.

[}
N Ty

N 7Ty NG, 7 R

Figure 12. Typical Line Driver/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.

letter is replaced by a pin number.

For some card types, the test point

For these cases, a card extender must

be used in order to test that section of the card. Also, some single in-

verters show no test point - test point A is assumed in these cases. Figure

13 illustrates the inverter JO01, with 2D12A representing its jack assignment.

ORDINATE (ROW)

% CHASSIS NUMBER —

HORIZONTAL (COLUMN)

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

] l OUTPUT TEST POINT
2012 A

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.

SINGLE WIRE
(COMMON GROUND RETURN)

2412

Sl }—

SHOWING PIN "M
OF CONNECTOR 2v12

TWISTED — PAIR TRANSMISSION LINE

3HI-A9,Al0 9

CONNECTOR
NUMBER

SECOND PIN NUMBER
(NEGATIVE -BIASED LINE)

FIRST PIN NUMBER
(POSITIVE-BIASED LINE)

Figure 14.

Cable Connections
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J760 * 4760
"882 100 :.’Z,g? c43A »—l/' N
v vaoz Vo0& wRiTE INHIBIT € OR BFR CY K 8i0 O K8l2
J)—» J)—i é)—) K120 A20 Al9
B37 —f} K8l \o K813
4031 121
voor O~> ?—) K
voss Voo T RESYNC COUNTER
J901 VoO3 901 V07 501 4901
STORAGE REFERENCE CONTROL (SRC) oo 000 oo
K812 W——’lﬂ)ﬁ a27 H903 A2
N800
Vool | Clea cioa
vl | Bi3c EVEN 00D
MAIN TIMING CLOCK _tnoasc
1910-X BI9A 1909-X
wols —> €140 RESYNC TIMING 1D046A 1D046C
cooz
Y512 835 i Wi4q-P 1Jo8-C 2A458B 2A19A \B03an
4902 —3 K14l W310, W320, W330, W33 34 18034C
ner g s 8 , couuecnzn %>_—> ’—’-li I
B D368 DO8A icoaan 1coa4aC
coz-11 —
Koot J000 [ o0z }E—[ yooz ] €. coo?
Koll
K141 3 |osc 2AI8A 1A047A | aoarc
TiMe [[xool]kon . Kot 20aA boIc INT. 1A034A 1A034C
Me—>100 oo voos A38 A37 vo20 —>{yo22|&5 5[ Jos0]Es  OSC.
e R K003 :g?g 180158 1A015C
25 || 0 | 1 J030 £4
300 140054 1A005C
kool BOIA _ BOIC
2
K010 4010 [Voi3] [soia ]2
180124 180I2C
g—Kou 00! E72C _ E72A
Kol2 Ko10 Jool J004 l m
voos A36 A3s EI9A _ Ei9c exr. | EVEN —, IFO77A 1FO77C
Ko13 Jo3a 2 _5lJoss] 4 osc. - 020
oD —>
- i
TIMIN : 8
EXCURSIONS COUNTER (EK) PRIMARY TIMING CONTROL . b - CONTROL DATA
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§ g . SIZE
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TERM | LOCATION |PAGE DEFINITION
A001 C60C 7 Bit0 )
A011 Cc59C 7 Bit 1
A021 C58C 7 Bit 2
A031 c57C 7 Bit 3
A041 C56C 7 Bit 4
A051 C55C 7 Bit 5
A061 c54C 7 Bit6 > A Register
AOT1 C53C 7 Bit 7
A081 cs52C 7 Bit 8
A091 cs1C 7 Bit 9
A101 Cc50C 7 Bit 10
Al11 c49C 7 Bit 11 J
F001 D41C 4 Bit 6
F011 D40C 4 Bit 7
F020 D38A 4 Bit 8 F Register
F022 D39A 4 | Bite
F041 D35C 4 Bit 10
F051 D34C 4 Bit 11
F100 E34 4 XKXX00
F110 E30 4 XX00XX
F113 E28 4 XX11XX F Translators
F120 B27 4 00XXXX
F122 E26 4 10XXXX
F126 E23 4 11XXXX R
F207 D27A 5 70, 1
F211 D25A 5 A—~Q
F213 D24B 5 |73
F214 DO8C 5 73
F215 D22A 5 P-Q
F216 D20A 5 Z-Q
F217 D26C 5 Z, = Q
F221 C25A 5 72
F223 D18C 5 Z - R Fune,
F225 p22¢ 5 “Z—>R > Trans,
F226 D14A 5 -Z;, - R
F228 D15A 5 - R
F229 c12c 5 | Z, R, 1= Ry
F232 D13A 5 01 3rd or 4th quarter
F236 c14C 5 72C or Load Mode
7237 D10A 5 72, 13
F238 D10C 5 72, 73
F244 D44A 5 |76
F245 D44C 5 76
F246 c43C 5 |72 J
F303 E111A 6 Bit 0 ' )
F322 F120A | 6 | Bits } F" Register .
F405 Al14B 6 | 7100 C Cycle
F407 CO04A 6 7100
F513 E106A 6 XX00,
F523 E14C 6 1~ R
F532 BO6A 6 Indirect 00 E1 quarter A Cycle
F534 C15A 6 Forced Function
F535 E02B 6 677
F537 F86C 6 7677 4 quarter
F541 A86A 6 | Specific Add F!
“F550 F113A 6 XX02+XX03+XX12+XX13  Trans-
F563 C123B 6 | 0100 4 quarter lators
F565 B115C 6 0101 4 quarter
F576 D21A 6 015X C Cycle + Interrupt
F577 E77C 5 01XX 3rd or 4th quarter
F578 ET7A 5 | XXI1X
F579 E76A 5 F550 + XX1X
FORM 310

CD
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TERM | LOCATION |PAGE DEFINITION
F586 A123C 6 XXX11X - F1 Translators
1510 F76B 20 | BER>Q
1512 F55C 20 BER - Q
1513 F55A 20 BER - Q
1557 F10C 20 %:g%sicll&ence Interrupt
1562 F104C 20 uifer Cycle
1578 E104A 20 Storage Sequence Interrupt
1579 E104C 20 Storage Sequence Interrupt
1581 F56C 20 %)fxf'igchE}ience Interrupt
1591 F58A 20 uffer Cycle
1592 F58C 20 m%?

1594 F59C 20 | Buffer Cycle
J0o1 C39B 2 1 quarter
J002 D36B 2 E-1 quarter
J0oos ET2A 2 1 quarter
Jo1o C38A 2 E-2 quarter
Jo11 C38C 2 2 quarter
Jo12 E106C 2 2 quarter
Jo14 BO1C 2 E-2 quarter
Jo20 C37B 2 E-3 quarter
Jo21 B26B 2 3 quarter
J022 B04A 2 ‘E-3 quarter
Jo30o C36B 2 E-4 quarter
J0o32 C34B 2 4 quarter
J033 C33C 2 E-4 quarter
J038 E19C 2 4 quarter
J040 DO1C 2 E-4 quarter
J221 BOSB 2 C & Buffer Cycle
J223 B17A 2 C Cycle
J225 C86A 2 C Cycle
Ja231 B07B 2 D Cycle
J232 E08C 2 | D+ Buffer Cycle
J261 E21A 19 Interrupt
J212 BO5C 6 | F!Bit3+Int
J900 C22B 1 MC
J905 C16A 1 Sweep
J907 C17C 1 Enter
J909 C16C 1 Load or Enter
Jo11 C23C 1 Clear A
J920 A116 1 MC
J924 B18C 1 Load
J926 B16A 17 Select PER or Load
Jo28 D04A 17 Select PER
J931 DO6A 17 | PER and Load
J936 C43A 2 | C Or Buffer Cycle
J939 c21C 1 MC
K101 B39C 2 Divert
K111 B38C 2 Read
K121 B37C 2 Write
K131 B36C 2 Inhibit
K140 B35A 2 Main Timing Fault
K210 A30A 2 B Cycle
K211 A30C 2 B Cycle
K220 A28B 2 | Ccycle
K221 A29B 2 C Cycle
K231 A25C 2 D Cycle
K241 A24C 1 Block +1 = R
K421 B24C 16 Wait Input
K440 A07 16 1/0 Sequence Control
K441 A06 16 | I/0 Seq. Control
X908 F32A 20 | Buffer Cycle
X909 F32C 20 Buffer Cycle
S120 C112A 13 | Ext. Storage ODD/EVEN Bank

Select
S121 Cil12C 13 Ext. Storage ODD/EVEN Bank
Select
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| 2 3 4q 5 6
4253
1001
4 E£32C ci22c '
s212 | N> 1924 202 £03¢ PER—INP Jease ort A;eo z—a
—— e} ] oo i) 5n v o] 1
1926 Kaal J254 | 1> F C
Flsr
J00S EXT—>INP L 216 }— 1579
4020 c3a F238 = R
K231 CLR_F DOWN FOR 4032 74
159 z—>F EARLY Dy, 809 wos! | Zy—>Q
FIRST EARLY D3 ON S ce3a a04 A03A jg;; AL Ny
72XX OR 73XX T w090
F22s w070 | L
PER—> INP J939
}25324 Kggt'a BFRe—1578
J — +7Z—>R
304 X908 Fazs B .
O =P DOWN FOR AOlI  AQO!
Q EARLY C _ PEXCEPT DURING BUFFER CYCLE ao02! 4905-0 FlsF
EARLY 2 ON 7100 T a031 (c Jo33
K221
2 30N INTERRUPT (E4)J0480—Q coic  DOWN FOR Fs34 1578
:252153 A041  AOSI - EARLY C, © as
A#Q 251 EARLY 2 EXCEPT ON C
4020 ~ F226 w080 | L
(T)k220-0
Aol (E2)Joi4 F225 —z-—>R
82
09 A8z
! —thoan v
J202 1S DOWN FOR AlOI Al —
40---43, 70,71, @ By _ 1879
72,73, D3 D J232 Fa0s 180
72,73, ¢ 7100 F407 A UP FOR S e 150 gy
2 4 D48 co- Bam 0, 21 ‘ vo G ioe7 BR
76 Co (EARLY) O oL AL 9252 | EARLY Cj ONTIOO ST ——v—-—O——-)r—A——ﬁ )
0103, 0111, 0113, 0115 @ D3 25 EARLY 2" ON 7100 T X508 c2a R
J900 JoIt ¥25i Isai T e
047 #4085 S&i aag T
F523 K241 —Ommsd o2
G F228 A .
O— I35 7229 102
Fa17 4920 ) O taet
F534 €798 .
SowN FOR L2(RI>0Q
BFRIOLS62 1A
J204 BF_{_’;""%M :'0':0 es a1 fa07 00253 C EXCEPT ON 7100 F232 a73
P (o xea s prite I Ve wioe |
N — z
Fos! 1204 Fa1z Jor2 —— a-2%>Q
FO4t J204 Ql Jc22 ! ELIE . Elda %______—;;fimm F322  F578 F232 F586 F57\i 472 (SHIFT A LEFT 3)
4204 F2a4 wele | Mcs—>1 m FA it < wiol
Ll 1203 1S UP FOR SEL.COMPL. K221 — O " | v wos! INTERRUPT 780 -
X INSTRUCTIONS ONLY X908 £212 &
J203 | PROBE A Wiz s
c298
Fo22 €107
J204 1579 Ww3C0 |
i
F537, FS63  F214 Joiz a—>1 kit bile DIVERT
1
L ELld $120 —O—— w30:
e
JOBO——O—@———(ﬁ —> J203 Slzt
FI10 FRCRT F2as K220 Kioi w3oz
F120 03(@ ath QUARTER F563 -
J204 1S DOWN FOR X909 ——— Fs37 . £102A
! e —O— w310 | READ
SEL COMPL. i ._,i ] READ
F246
F244
Joit ca7a
192 _ [ oo | GERZ Eu3 : £102¢C
F236 =2 Ki2!
1607 K2 —O—— w320 | WRTTE
Jocz  J936 (© INP>T
€112
% _tes_
F246 K40 —?———J w330 |
F244 —
Kid INHIBT
F232 087
1512
{
A . 2—»R F2u:
(SHIFT A LEFT ) 2 A—Q
l 1513
M e, Y REFERENCE DRAWINGS
232 I I I — H 2
rioc cosn oz3c r23a 350 — M ] § il CONTROL DATA
Fi13 i y200 | 74 DI1278 ’ :
Froe s208 | J207 s208 | ) ; ® '
F538 — M " F408 £54, H . CORPORATION
* 22;2 ] a7y N ! COMPONENTS (e85 CTHIRMISE In2 CATED:
H ; “ iz, s R e
F535 F535 F2is —O - - 33 g TOLERANCE VALUE $i2e
! wose | 3 = o R Rt e ARl
-— e T e -§ —_—- -
! ? 1 187 & & 160 -A
»* s F405, F576, F565 J002 P—Q = L - —_—— — — R
THESE ARE ALL"1's" ON 7677 INSTR v ar6 3 « fErETTT
Fas : wos 0 R 20300300 |H
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TERM | LOCATION |PAGE DEFINITION
F514 E62A 6 | Forced 711xx
F516 E13C 6 | Forced 11xx
F530 DO3A 6 Half Write
F531 DO3C 6 | Halt write
F535 D02B 6 7677
. F536 F86A 6 | w7
F574 D42B 6 | 015%, 016X, Interrupt
F575 D21C 6 015X, 016X, Interrupt
1063 D126B 10 | Bits
1073 D122B 10 | Bit7
1083 DI21A 10 | Bit3
1093 p121C 10 | Bito Iy Register
1103 ci21C 10 | Bit10
1113 D120B 10 | Bit 11
N003 E41B 1 | clear ¥
N004 E40B 1 |1-F
N104 E17B 1 | Fl-F

FORM 510
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SYMBOL REPRESENTS F 1S FORCED TO
--F516 FORCED 71X X 71
F530 HALF WRITE 41
F535 7677 74
F574 0I5%
o 40
INT UPT
F535 ~ 0454 Fon £34 Fo5! ot
F574 !
D4l D45C FOO! - FO41
FOOI —-F003
Foll £33 FOS5I o3I
F000 FO40
F535
F530 FOI0 FO50
;3'73 E38A E32A E26
— FOI0 ————r- XXXX 10 Fi22
// Tors [ Foiz] [ Fio2] [ Fi22] 1oxxxx
/ D40 . E38C Fool FO41
S S
FOl0 . FO50 €25
FI03 | xxxxn 1IXXXX
Fooo FO40
FO31
fs%0 D39A £30 Fosz €23
Fs74 /J 1083 Fo20 [ Fiio]  xxooxx [Frze | iooxx
/ D38 D39C Fo21 Fo42
) e
FO31 31
FO20
FO30
£530 R E36A E29
F574 — FO30 m XX10XX
1093
/ 037 E36C Fo2i
{ron
FO30 o8
XX1IXX
F020
E35A
F530 ~
F574 F040 —>-
P e 5 [ Fosz]
/ 035 E£35C
ol ros
E20A
FO50 FO52
R [ rose]
w 034 E20C
—>1
i
w
N104 w NOO3
M (cLear £ -
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NOO4 ¥ . CORPORATION
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Sl _ Pl , L | Lo A N L L U I . JooL Y
~ _ % N N N N N N / N - N N _ o NG \ / N N N N N N _ N ~
| 2 3 q 5 8
LOCATION |PAGE DEFINITION
C49A 7 Bit 11 . FI23 24 008! cosa D168
E92C 7 | Bit11 } A Register INDIRECT a2 F213 Fa14 F239 | 73
D41 4 | Bite Fsi2 7
D41C 4 Bit 6
D45A 4 Bit 6
D45C 4 | Bit6
D40A 4 Bit
E38A 4 Bit 7 D, EXCEPT ON
E38C 4 Bit 7 JUMP INSTR.
D38A 4 Bit 8 Fa08 72,73,T100 _D3IC D32C
D38C 4 Bit 8 - F203 P—a
D39A 4 |Bit8 L ¥ Fizz — = — coue3
gggg i gi: g F Register ' F207 =5 7@ o (@ EARLY st Fll0o :23? EARLY 4th ON 03, 04, 06
E36A 4 Bit 9 k231 4 IF JUMP SATISFIED F219 F227 f T
E36C 4 Bit 9 cl2c
ngé 3 glt 10 4447 By F206 J212 F229 | Z —>R, +1—>Ry
it 10 54-57 B
D34A 4 Bit 11 - F205
D34C 4 Bit 11 8, EXCEPT K201 A CYCLE
* | F200
E20A 4 Bit 11 6X {;?2332 ON i, b F230
E34 4 XXXX00 W
E33 4 XXXX01 DI7C
E324 4 | xxx10 10-13 B3 Fio3 0
E11 4 | XXXX11 Fai3
E30 4 XX00XX
E31C 4 XX01XX DIOA
E29 4 XX10XX F Register Translators Fa13
E28 4 | XX11XX 0294 Jos0 p26C Fa20 O 72,73
E27 4 00XXXX 4002 :. 8 Fllo —O Fa17 | 2>0
D31A 4 01XXXX K210 m ! FI02 - 025 Dioc
E26 4 10XXXX 1594 F213 _.__,-
E25 4 | 11XXXX F213 —O—{rez8 | 72,73
E23 4 1IXXXX £350
F129C 6 Bit 3 B129C §g4g
Bt 4 D288 R F239
F1244 6 Bit 4 F! Register Translators 4022 s A=9 Feag O 72,73, LOAD MODE crma
F123A 6 Bit 5 K210 3 4903 XXX
F120C 6 Bit 6 Sove
BO5A 6 7100 b Joi3 E40B -
A14B 6 | 7100 C Cycle apos. Al A3 _<LA NES. ) [Fese |1 01@ 3¢ OR 4m
Cc04C 6 B—-D 123 027A DI7A J255
Fi11C 6 00000X r! Reg. Fol l F207J l rze I F550
e 70,71 70+71 :
E61C 6 XXOO8 Transla- Fi23 pI9C c25A
D86B 6 Specific Add tors F21 DI3C
F113A 6 | XX02, XX03, XX12, XX13 Fize —O——)@ X JumP
B115C 6 0101 4 quarter
D42B 6 015X, 016X, Interrupt
D21A 6 015XC, Interrupt C Cycle :gjg 22T 3a. 05
, p Y J £ 04,05 Fiz2 ;gg% 40-43
F59C 20 Buffer Cycle Fol2 FlI3
E22B 2 E-1 quarter
D36B 2 E-1 quarter Z—R
C38A 2 E-2 quarter X@, X4
BO1A 2 E-2 quarter EXCEPT ON 24-27 { F121 8>C OR 75
C37B 2 E-3 quarter LOAD OR ENTER 34-37 Jrozs LR 10-13
BO04A 2 E-3 quarter Fl00 D26A
C36B 2 E-4 quarter o T
C33C 2 E-4 quarter J907 m
E32C 3 | al-s e
C41B 3 A =9
C40B 3 Ay=9
Cc25C 3 At
BOSB 2 | C & Buifer Cycle Fos0 5588 72, 73¢ T2 T3 De Fob E3IA D44C
Cy 1%, 3%, @ B3 920 Jazr T Fis i
B07B 2 D Cycle 40-43 B D258 Fi28 L
EO08A 2 | DCycle s0-53 B3 {E152 A—a B .A08C 04aa
E14A 3 P - Q, Storage Sequence Interrupt Fozz - i- 76
_ Jo20 24-27 B3 F206
C18B 1 Load Joa1 O3 34-37 B3 F:)ZZIS
C17A 1 Load 8 © REFERENCE DRAWINGS
PR ©
c17c 1 Enter 010 3 3 CONTROL DATA
C158B 1 | Load Or Enter P76 » ORM oratiON
B18A 1 Load ‘é?.°.° O 64-67 @ Ist IF . COMPONENTS (UNLESS OTHERWISE INDICATED) .
A31C 2 A Cycle 540 Fl2e JUMP COND. SATISFIED E g § " TOLERANCE © VAWE e e
Ewocr D29C F200 5 s ESISTORS '
A30A 2 B Cycle Jo22 :jE 6 ALL "b" INSTR. ) F239 Z—>r g é ;_ > I60-A
A25A 2 | DCydle K210 3 . EXCEPT 64, 65, 66 | EI03, g @ — S
A25C 2 D Cycle F227 Q5 05, 07@ am HARARRE TME 20300500 F
B28C 16 | Function Ready ool : g|8)| FUNCTION TRANSLATORS e
AQ7 16 1/0 Sequence Coniral B gz 5
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TERM | LOCATION |PAGE DEFINITION
312 Al123C
F003 D45C 4 Bit 6 I Register Hoo? F322 XXXIX
F101 £33 4 NNNNO1 1256 E 1258 F 300 ciiac
F102 E324 4 NXXX10 :ﬁ XXXX Ol :
F103 El1 1| xxaN J26! F313 [ Fsst] 805¢
F110 E30 4 NXO0ONN [ . e R cliaa F502
F112 E29 4 N1 0N 1* Register T'ranslators Jole ElNIC F301 ﬂ KXXX 10 F363
F120 £27 4 00XNXXN 100! —>)—» F300 F310 F330 ‘
F122 E26 4 10XXXX riz8 . ci2ia F340—0-3] Fs4d]
F123 E25 4 1IXNNX Ella :.
. — F301  |—f Faog] F370 X2,3XXg F333 05X
F213 D24B 5 73 cnzc F343 J26! Giex Ja23
F224 DI7TA 5 70 + 71 Fl18A F343 "35 XX0Xg T
. - - on — —’{L';l F5I7
F2217 D16B 5 ox Fa0 e P33 _cuza 7200 JF570 gg:l'
. = Fl27 F557
F246 C43C 5 72 Fusc Fa00 7XXXg 7390 Jeese 1598 Natl
02 - 75 - —3> F3II F3I3 BIIIC
F248 c1ozc ° ‘ Fi2oh F390  Fyi0a F110C ts502 O m -—
. F558 FORCED
F539 BO6C 13 Indirect + Memory F381 O m X 010Xg %ggls O ( 7IXX
H007 B40 ! T-7 clieA :;,(: FilIA Fliic =
H106 Fa2 20 | T-6 102 o F320 F554 F400 (XXx0g}
1001 E123A 10 | Bito 126 oG FSTO i
1011 E123C 10 | Bit1 F565
1021 E122A 10 | Bit2 : > F32i - XXx5g §Fs51 —0O
1031 E122C 10 | Bit 3 clisa S
1041 E121A 10 | Bit 4 Fa23 HALF WRITE
1051 E121C 10 | Bits5 [ Fo22] Jos £552L xxxeq
1061 E120A 10 | Bit6 - Fsi2 —O-> F530
oo I”""Inverters ':O F500 ms20 0
1071 E120C 10 | Bit7 [ 1031 — £330 Fsoo D03 5
1081 E119A 10 | Bit8 i
1091 E119C 10 | Bit 9 Fi2s Fi2sc XX77g N106—>] F53i l Cl2A  SELECTIVE
1101 E118A 10 | Bit 10 > F331 [ F333] Mozl —> Junp
i1 E118C 10 | Bit11 J - (s
F118C H
1563 F104A 20 | Buffer Cycle oal J>C T340 l ruz] F3s2 5
1578 E104A 20 Storage Sequence Interrupt E6IC F560 M922 %
1582 F09C 20 | Buffer B T Blzea Fase—O-> Faiz | 008 Fore Fade
uiler Busy ) F246
90 F57B 20 | Buffer C 1 | g ikad! 'l F343 EI06A BI7C DOSC co4A CO4C  Fizz _DO3IC Fe24
5 uiter Lycle E64A Fslsj-—rl FSZZ}—){ F402|—J)—l| F407 F406 F203 | 8 —>D
1598 F24A 20 Buffer Active 105 >: ] X005 Xoo To5
J003 DO08A 2 El quarter ! F350 F3s2 810 EI3A 8 8 Al4B
Jo12 E106C 2 | Tquarter F123 ceac xx77 7io0@c
Jo14 BO1C 2 E-2 quarter Ll Fas F353 Fsiz m xx00 ;
Jo20 | C37B 2 | E-3 quarter uioe Fizzs ozs o k22|
3920 —O 923 _.> Jola
J021 B26B 2 | 3 quarter [ Nai3] 4
Jo32 C34B 2 4 quarter 1256 . EIOSA M924
06!
J036 E04C 2 | B-4 quarter P 360 |——[F362] 4 SELECTIVE F 566 b 00
J037 E19A 2 4 quarter Flzo E105C | 248(8) kugr;&wz&ga CYCLE
J A
J038 E19C 2 4 quarter HOOT —| F36I F363 |
J223 B17A 2 | ¢ cyele 1256 E1248 M925 —)
J232 E08C 2 | D+ Buffer Cycle 261 ] N401] F370 1969 Fas7 Fo6a BiISC
J248 F15A 2 B Cycle Fli9 FS13 F554 —O 0I0I® 4
7256 E75A 3 | cir. Fl1-F! Jeie Ton — bl F37 Fols Fost
F103 D86B ABEA
J261 E21A 19 Interrupt ljggg o SPECIFIC ADD BlI3C
J270 E67C 19 | Interrupt 1081 ——Sc T280 Faos ) F362 7300 @4
K201 BO6A :
J909 Cc16C 1 Load Or Enter flr K20l S
ress —O—>| Fs32| TND. 00 @ A
J914 C09A 1 Load L | F3e . Fo39
Jo16 c42C 1 IL.oad + Enter + Sweep I565
F301 XXX Og FIl0
J920 Al16 1 \C 1091 —] 120
J939 c21C 1 | MC Fa90 Fon Flol
€ ) MC . F513
K201 A31C 2 A Cycle N . Flggg c1208
K221 A20B 2 C Cvcle £ 503 F564] 010X @ 4
K441 AOG 16 1/0 Sequence Control 1ot —J 200 INT B, {F
J24
M320 F11C 16 | Info. Readw cI6C
M330 A17B 16 Ouiput Resume Fiis F556 o 10,20,30,40 >R
M920 A40A 22 Selective Jump =1 p—> F40I J032 700
M921 A40B 22 Selective Jump #2 XX0X @ 4 71IXX F514
M922 A40C 22 | Selective .Jump #3 \\,\ @ s, lvz48
M923 A247 22 | Selective Stop #1 i 410 k 8 REFERENCE DRAWINGS
M924 A24B 22 | Selective Stop #2 106
M925 A24C 22 | Relective Stop =3 4920 Fl218 Fiia F333 BI4C § nEEEE CONTROL DATA
X003 1418 1| Clear FEEET‘_/ Fal mﬂ@ 01204 £ e ORE o ooration
— 5 !
- - e - . COMPONENTS (UNLESS INDICATED)
004 L18B 1 P J256 F535 Ci5A Elg ! TOLERANCE VALUE size
N100 D588 1 Clear Z UPPER B21A F530 FORCED ME] PROJECT O PROBUCT
Flot O
Fiio FS5I15 FUNCTION gz R I RESISTORS
\101 D578 1 4 Fi20 F574 E L o 160-A
N106 1538 1 fese g 1 -GRAWING NUBER
e | Rate | g1l -| | :/™ F REGISTER 20300600 |N
¥001 ERERT 1 5 | IB1BIE|2 AND TRANSLATORS [
FORM 510 ] BEEH X
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| 2 3 4 5 6
TERM | LOCATION |PAGE DEFINITION
A200 c73A 11 | Bwo |
A201 c73c 11 | Bito
A210 C72A 11 | Bit1
A211 cr2c 11 | Bit1
A220 CT1A 11 | Bite2
A221 cric 11 | Bit2
—_— J900
A230 C70A 11 | Bit 3 D488 . .
A231 croc 11 | Bit3 sn —(5_’@' N7
—_— CLEAR A
A240 C69A 11 | Bit 4 L 840! s501
A241 C69C 11 Bit 4 l———) Lioo Lios
MIOO0 Y b MI06 .
A250 C68A 11 | Bs : ¥ E80A ROl ~ ¥ [ E87A
A201 000 ’{E—’ 2 Azel O ‘@_ﬂ'non
A251 Cc68C 11 | Bit5 1 Jo_ ceo J217 X201 A060 [ o X261
—_— 3 Cc54
A260 | C67A 11 | Bite [ A Reeister 200 1 a001 pr——" >[ 4003 |—> xz00 A260 o 1 o6 of 4083 |—> x260
’ 1 > .
A261 ce7C 11 | Bits N £80C acel, oot Es7e
A270 C66A 11 | Bt
A271 C66C 11 | Bit7 34:400 8500
A280 C65A 11 | Bit 8 I——> Liol 85Il Lio?
MiOI ; Mio7 {
A281 C65C 11 | Bit8 ~ A £81A | | [ E88A ro8
v 21l 010 > aoi2 |—> RO2! 271 O 2070 =|| Ao72 l—» o
A290 C63A 11 | Bit 9 W - e [ V27 x2ii 5o sy [ 28 : x
A291 C63C 11 | Bito . > a0z |— 210 a270 >0 2073 X270
V006 | A408 A210 O Aot Qol1, Q04! Ao7I —>
4300 | C62A 11 | B 10 [ Lvooe] , Eeic T Le— aor, atot £esc
A301 ce2¢ 11 | Bit10 casB ’ ’—<$ \207 2510
A310 C61A 11 | Bit11 J202 NOO? A—s A B4I10 ] 788
B421 B521
A311 cs1c 11 | Bit11 ' Lio2 Lios
~ . M102 Mi08
B400 B128A 13 | Bito |, care . 3| E82A 031 v | EaoA coon
B401 B128C 13 | BitO J202 Nio7 A=A Az2i O a0zo [T of a0ez |—>533 A28l O Acs0 [ o aosz |—> 595!
B410 B127A 13 | Bit1 Relative Bank cs8 N cs2
B4all | B127C | 13 | Bit1 elative Ban casn a2 M oz —{ a023 |—> x220 a280 O ao8! > a083 |—> xze0
B420 B126A 13 | Bit2 -A,_,A 20 0O 021, QoI £82C > —— qosl, Qi —5c
B421 B126C 13 | Bit2 4202 — v
B500 B125A 13 | Bito
B501 B125C 13 | BitoO 1590 BS:“” 8520
B510 B124A 13 | Bit1 . l 8701
: Direct Bank Lio3 L109
B511 B124C t1 > "—’
B520 B123A ig g;t 2 J> mos NI E834 04t Mios ¥ EsoA R101
B521 B123C 13 | Bit2 Azs! = 030 a7 >{ acsz |—> 523 A291 OT15] #ose o8 @—)m.
B600 B122A 13 | BitO cs? D_) AN~ csl
B601 | B122C | 13 | Bit0 a230 o] aos 203, aost A033 xz30 Ags0 OTT 2 aost |5 aosr aoor A033 x290
B610 B121A 13 | Bit1 Indirect Bank e E83C £50C
B611 B121C 13 | Bit1 ndirect Ban r_<$ >_.¢>
B620 B120A 13 | Bit2 Noo7 —
B621 B120C 13 | Bit2 s78a—  B60O 8700
B7I1
B700 B119A 13 | Bit0 Be!! Lios Lo
B701 B119C 13 | BitO Mio4 E£84A w05 milo ) | E9lA
N 1 Ritl
g;}(ll Eﬂgé ig gﬁ i Buffer Bank Aza < S 2% s Aos x24l Asol = A0 L o o ’@_—)x;m
B720 BL17A 13 | Bit2 [, 8 ;:}_’ c50
B721 B117C 13 | Bit2 2240 o A04! o0ar, oo7! s0s3 X240 300 O3 a0t oo o ,@-—n;oo
JR— - ’ ]
F217 D26C 5 Z: ~Q
L
F534 C15A 6 Forced Function 8610 B710
1557 F10C 20 Storage Sequence Interrupt B621 Lios B721 un
1590 F57B 20 BFR Cycle MIOS 85A Ml 1 I £o2a
J202 c32B 3 | Al-a azs! 2050 > aosz |—= 5981 A311 o Al of anz ]——»383:
J784 B42B 13 | Storage Bank Selection to A - > v217 [ [ vz X311
J785 E42B 13 | Storage Bank Selection to A L ﬂr‘___"_;}_’ X250 A310 ~o ca9 [as 38
786 E54B 13 nk i 0 AO5! X310
§900 P : i‘;ocrage Bank Selection to A A250 =0 051, Qo8 - = am o a3
Jo11 C23C 1 Clear A >—$
7920 Al16 1 MC R . wior | adz0 o 20
M100 A20A 27 | Set Bit 0 786
J785
M101 A20B 27 | Set Bit1 SBC.2A) (SBC—>A)
M102 A20C 27 | Set Bit 2
M103 A21A 27 | Set Bit 3 st " — prrerrrre—
M104 A21B 27 | Set Bit 4 NOTE: Foae g :
M105 | A21C 27 | SetBit5 "' GARDS SHOWN GO TO DIGITAL % 19 olm CONTROL DATA
. L A Register Manual DISPLAY CONTROL RELAYS,PAGE 28. e CORPORATION
M106 A22A 27 | SetBit6 e H
- . (UNLESS OTHERWISE INDICATED)
107 A998 o7 Set Bit 7 M" CARDS ARE SHOWN ON PAGE 27. - g COMPONENTS s o
sls
M108 A22C 27 Set Bit 8 o g ';' pros— : PROJECT OR PRODUCT
: i & 160-A
M109 A23A 27 | Set Bit 9 M 2
i 3 ui DRAWING NUMBER
M110 A23B 27 | Set Bit 10
: alala]~]-)TME
Mi11 | A23C 27 | SetBit 11 E | lele g LOGIC DIAGRAM ___20300700 A
. 8|5 3 PAGE
FORM 510 £ HEHH REGISTER A




e
S

~— ,’J J

TERM | LOCATION |PAGE DEFINITION
A002 E80A 7 Bit 0 |

A003 ES0C 7 | Bito

A012 ES1A 7 | Bit1

Ap13 ES1C 7 Bit 1

A022 E82A 7 Bit 2

A023 E82C 7 | Bit2

A032 E83A 7 | Bits

A033 E83C 7 | Bit3

A042 E84A 7 | Bita

A043 E84C 7 | Bita

A052 E85A 7 | Bits

A053 E85C 7 | Bit5

A062 E8TA 7 | Bits p A Reeglster
A063 E87C 7 | Bits

A072 E88A 7 | Bit7

A073 E88C 7 | Bit7

A082 E89A 7 | Bits

A083 E89C 7 | Bits

A092 E90A 7 | Bit9

A093 E90C 7 | Bit9

A102 E91A 7 | Bit10

A103 E91C 7 | Bit1o

Al12 E92A 7 | Bitil

A113 E92C 7 | Bit11 J

A200 C73A 11 | Bito

A201 c73c 11 | Bito

A210 C72A 11 | Bit1

A211 cr2c 11 | Bit1

A220 CT1A 11 | Bit2

A221 cric 11 | Bit2

A230 C70A 11 | Bit 3

A231 croc 11 | Bit3

A240 C69A 11 | Bita

A241 c69C 11 | Bit4

A250 CB8A 11 | Bits

A251 C68C 11 | Bits 1

A260 ce7A 11 | Bits p 4 Register
A261 c87C 11 | Bits

A270 CB6A 11 | Bit7

A271 C66C 11 | Bit7

A280 C65A 11 | Bits

A281 C65C 11 | BitS8

A290 C63A 11 | Bit9

A291 c63C 11 | Bit9

A300 C62A 11 | Bit10

A301 c62C 11 | Bit10

A310 C61A 11 | Bit11

A311 CcB1C 11 | Bit11 J

1589 E63C 1 Buffer Cycle & 1st quarter
J201 C30A 3 | CL=F 5-°P
J212 E32C 3 | AT=s

J780 D64B 13

J781 F64B 13 |pA-P

J782 E86B 13 I

Jo10 D11B 1 Clear P

J920 A116 1 MC

MO00Q- | A34A 27 | Manual Set Bit 0
MO01 A34B 27 | Manual Set Bit 1
MO002 A34C 27 | Manual Set Bit 2
MO003 A35A 27 | Manual Set Bit 3
M004 A35B 27 | Manual Set Bit 4
MO05 A35C 27 | Manual Set Bit 5 .
MO006 A36A 27 | Manual Set Bit6 [ T Register
MO007 A36B 27 Manual Set Bit 7
MO008 A36C 27 | Manual Set Bit 8
M009 A3TA 27 | Manual Set Bit 9
MO10 A37B 27 | Manual Set Bit 10
MO11 A37C 27 | Manual Set Bit 11 |
M910 AllC 27 Clear P

FORM 510

C -

N
,//__
o

1 2 3 4 5
S REGISTER P REGISTER
BEsE s NOOS5 vone
NOO2 —
ggla% —0— * 1012 A003
A201 sooo [ > T200 / 4780 —O—3 roco L000
D85 v c8s
Azoo—C/ s00l |—> T201, LOOO > AQez__ | oot > aoot
MOO!
A0I3 ¥
. A211 —C/ s010 Te02 /] J780 | POI0  }—> LoOI
D84 c84 .
—C/ % 1412 CONNECTS TO EXTERNAL
A210 soll  |—s T203, LoOI > Aotz POIl  }—> QqoI1 MEMORY MODULE(S) WHEN USED.
I M002 ——
& T204 8 A023
A221 so20 [ /] J780 P020 +—> LOO2
083 -~ ce3
A220 —<:,Z so2t |—> T205, LOO2 > aoz2 PO2I |—> Qo21
M003 ——
A > 1000, 002 © A033—o
A231 s030 , /] J780 PO30 |—> LO0O3
D82 cs2
8848 230 L sos1 | TOOI, 003 2032 ] Post | —> qosi
J212 Nioz | Sm Loos J780 M004
—0— A043 v
1989 A24l —C/ sos0 [ > Te0%. 000 b/ J781 P040 |—> LOO4
D81 g csl
A240 —C/ sS04l —> T002, 003 A042 PO4I —> Q041
Lo04 J781 —O—
M005——,
A053
A28 —c/ soso |—> Tolo, 012 E / J781 POS0  |—> LOO5
080 = c8o
A250 —c/ sosi |—> Ton, 013 A052 PO5I |—> qQo5I
L g8l —O—
008 > MO0 ——,
—C/ —> T300 A0e3
A261 5060 F - J781 POSO  |—> LOO6
079 N cr9
A260 —C/ s06l  [—> T30, LOO6 5> aoe2 | P61 |——> qoe!
y78) —O—>
M007 ——
—C/ or " A073 r
A271 soro [—> T302,L0 9781 —O—3f po70  |—> LoO7
078 c7s
8838 \ A270 —0/—-> so71  |—»> T303 > aorz__ g ) po7i  [——= qo7i
Al — sy
1 N202 Mo08
Y500 —O— J A083 ]
A281 soso [ > T304 . J782 PO8BO |—> LOO8
077 N c77
AZGO—C/ sosl |—> T305, LOOS Ros2_ ] Posl  |—> qosl
—>> J782 w005
—C/ - Ti00, 102 ¥ A093 -
A291 $090 . : N J782 P00 |—> LOOS
076 N c7e
Azso—C/ sosl |—> TIOI, 103 A0S2__ 5 POSI  [—> QO9I
L009 J782 woro
> Al03 ]
A301 sioo [—> Tloo, ol L J782 PI00 |—> LOIO
075 c75
A300—C/ siol  |—> Ti02, 103 A102 PI0I Qlot
Loio an—o_"uo
"n—
—C/ A3 .
HOO5 B43 A3N swo > Two, iz wm w12~ O pii0c |} Lot
V005 074 N c7e
A41B asio L s —> T, 113 I cam— T R s L
Lo >
N
HOO2 B46B| ¥MWI2 g 3 REFERENCE DRAWINGS o
o
v00z| Asse H % - CONTROL DATA
I TE il
HOOI B478B J 88| s —» P, _@:‘ g . CORPORATION
Ivoon A45A 201 L" CARDS SHOWN GO TO DIGITAL ‘ CONPONENTS e
DISPLAY CONTROL RELAYS. Ele i " o
882 CLEAR P D53 s —py elg 3 [PROJECT OR PRODUCT - —
| L 5 E| | mesistons .
j:o? ::- > J201 Nhoe g % o 160-A
ﬁff} = - | 0
4910 y
NI0S : -] -fTme 203008
s201 |l ls LOGIC DIAGRAM 0800
5 PAGE
i | [£|5|El5] REGISTERS S AND P ™ 8




TERM | LOCATION |PAGE DEFINITION
F240 A08A 5 | 75
H400 B03 17 Load Mode Control
1001 E123A 10 | Bit0 )
1011 E123C 10 | Bit1
1021 E122A 10 | Bit2
1031 E122C 10 | Bit3
1041 E121A 10 | Bit4
1051 E121C 10 | Bit5 e
1061 E120A 10 | Bite [ 1 ~ Inverters
1071 E120C 10 | Bit7
1081 E119A 10 | Bit8
1091 E119C 10 | Bit9
101 E118A 10 | Bit10
1111 E118C 10 | Bit11 |
J209 D23A 3 | 72
7405 E43 17 | Enable Inputs to z° - 2
J406 El2 17 | Enable Inputs to 28 - z!1
J430 E534 17 | Level1
J431 E53C 17 | Level 2
J432 E52A 17 | Level 3
J433 B52C 17 | Level 4
J434 E51A 17 | Levels p FerInput
J435 B51C 17 | Level 6
J436 B14A 17 | Level 7
J437 A01C 17 | Level 8 |
J932 c124 16 | L306 - L311
J933 c125 16 | L300 -- L3os5 [ Output Cable Gates
K407 Cco6C 17 Clutch Control
K409 Alo0C 17 Sense 7th Level
K523 B22C 16 Sample
M200 AOBA 27 | Manual Set Bit 0 )
M201 A06B 27 | Manual Set Bit 1
M202 A06C 27 | Manual Set Bit 2
M203 AO7A 27 | Manual Set Bit 3
M204 AO07B 27 | Manual Set Bit 4
M205 A07C 27 | Manual Set Bit 5
M206 A08A 27 | Manual Set Bit6 [ 2 Register
M207 AO08B 27 | Manual Set Bit 7
M208 A08C 27 | Manual Set Bit 8
M209 A09A 27 Manual Set Bit 9
M210 A09B 27 | Manual Set Bit 10
M211 A09C 27 | Manual Set Bit 11 |
NO000 D60B 1 Clear ZL
N0O1 D598 1 L ~2Z
N100 D58B 1 Clear Zy;
N101 D57B 1 Iy~ Zg
V521 ) C11B 16 Sample
FORM 510

- ’ . - . . ) L ‘ . . . . - Y , - P i . P ) .
"‘“"f?'f“’[([\"{‘Ii*i';(;"»(:»rg» (i-‘(;,f\(yligz
| | ! 3 \ i . ‘ ! | | | ‘ ; ! ) ) ! . i i | i i |
i | ‘ | } k ! H | ; | . i ! | } ! | |
> j (o | l A B l U \ W j i L Lo | |
| | i ) § \ } ) ) J { ) ) ) | ;
K,/ k/' N K// N \\// \ S N AN NG / .’ S N4 N4 N4 \\_/ AN N
| 3 4 5 6
(L—2z)
NOOI
— M200 1015 6402 M206
g ¢ — %
2pos J933 1vos WIS 6408
(CLRZy) 1J08 i X
Nooo (Zy—>0UT) WIs 1420
I > >—H->0060 u
»—H—> 0000 WI9 W20 2 7 J932
1001 —50 2000 L200 1061 —0 zo60 L2068
o7 l cizoa  § ?—’ 067 [ clzza
7
100 \{)—)m— >— 1063 L306
9930 L 7001 |—> 00! (L300} 4436 3l 7061 |—> Q06! =
ROO! A b5 RO6! H
L K407 D
H400
M207
M201
N LN
8 8 Wis  6eJo8
»>»—> 0010 »>—>-»0070
T
011 -& zo10 L201 Io7 —‘?f‘r 2070 > L207
I 1298 B ? bes [ L ci278
D72
1013 L301 %}— 1073 L307 -9
9431 ¢ 3 zon —>aon Jer »—nﬂ_‘—aaon >
ROII B vs21 ROT! J
M202 M208
H \l/ N
c ¢
Hees
1021 \C 2020 L202 1081 —7(> 2080 " L208
ci29¢ ci27c X
071 N oes 3 L308 }——>—
L302 108
9432 Lol 200, > 2923 . 94324 of 7081 |—>ao0a!
RO2I > ROBI «
4209 >
o (23]
u\zta M20
R
J
D D
.
1031 \C 2030 L203 1091 /’.", 2090 L209
I ci2sa 0 ’_? 063 L cizeA L
D70
—> 1093 L3098 }——>
9433 45 zoa —>ggssal Sadd > U433 4 5 2091 |—> Qo091 - >—
RO3| D RO9 I .
__9} J209 L%)..
M210
M204
s\
K
E E
[
1041 —SC 2040 ‘L204 1101 —;c; 2100 —> L210
'—? 089 l c1288 3 pe2 I c1268 ]
1043 L304 |—4—>— Ja3a) o) 1103 >
J434 ¢ 704 F—> Qo4 1 z101 —>g:%||
RO4I E ™
.ﬁ). J209 \__»_
M205 LTI
2P08 T \1/ vos
L' Y 1408
1081 —0O 2050 L2058 e —o- zi10 Lau wie
c128C F o6l [ ci26C N>_
Des .
— s L3n
9435 Lyl 708 > /e zin —>aii N°
R
F
»— NI0O J209 >—
' J (CLR 2y) REFERENCE DRAWINGS
T (PER—> Z,)
5 Nio! - CONTROL DATA
B Wi9 1920 (Iy—>2y) Yy [
’ ] CORPORATION
3 COMPONENTS (UMLESS
’ k E s vt e R SR
NOTES! ResisToRs !
1."L2—" CARDS GO TO DIGITAL DISPLAY RELAYS. g 160-A
2."L3--"CARDS FEED THE NORMAL OUTPUT CABLE. 5 S
d 1-1-1-1-]-]me REGI 20300900
g ililgl Z REGISTER o
& 8 9




e

b

TERM | LOCATION |PAGE DEFINITION
A200 C73A 11 | Bto |
A210 C72A 11 | Bit1
A220 C71A 11 | Bit2
A230 C70A 11 | Bit 3
A240 CB9A 11 | Bita
A250 C68A 11 | Bits Al Register
A260 C67A 11 | Bits6 T
A270 C66A 11 | Bit7
A280 C65A 11 | Bits
A290 C63A 11 | Bt 9
A300 C62A 11 | Bit 10
A310 C61A 11 | Bit1r
1400 E39A 17 Select PER + Punch
1563 F104A 20
1564 F105C 20 |PBFR Cycle
1565 F105A 20
1591 F58A 20 Buffer Cycle
1592 F58C 20 | Buifercucle
1593 F59A 20 Buffer Cycle
J410 E49A 17 | Levell
Ja11 E49C 17 | Level 2
Ja12 E48A 17 | Tevel 3
J413 E48C 17 | Level 4
J414 E47A 17 | Tevel
Ja15 B47C 17 | Tevels
7430 E53A 17 | Levell [ PR Input
J431 E53C 17 | Level 2
J432 E52A 17 | Level
J433 E52C 17 | Level 4
J434 E51A 17 | Level 5
J435 E51C 17 | Tevel 6
w010 E117 3 MCS ~ I
Wo11 E116 3 MCS ~ Iy
W020 E115 3
Al
wo21 El14 3
W030 E113 3
WO031 E112 3 INP ~1T
X400 F88A 21 | Bito
X410 F89A 21 | Bit1
X420 F90A 21 | Bit 2
X430 F91A 21 | Bit 3
X440 F92A 21 | Bita
X450 F93A 21 | Bits
X460 F94A 21 Bt 6 r Buffer Data Register
X470 "F95A 21 | Bit7
X480 F96A 21 | Bits
X490 F97A 21 | Bit 9
X500 F98A 21 | Bit 10
X510 F99A 21 | Bit11 J
Y000 C98 Bit0 )
Y010 c97 Bit 1
Y020 C96 Bit 2
Y030 c95 Bit 3
Y040 C94 Bit 4
Y050 c93 Bit 5
Y060 Co2 Bit§ 7 Sense Amps
Y070 c91 Bit 7
Y080 c90 Bit 8
Y090 C89 Bit 9
Y100 css Bit 10
Y110 cs87 Bit 11
7000 D73A 9 Bit 0
7010 D724 9 Bit 1
7020 D71A 9 Bit 2
7030 D70A 9 Bit 3
7040 D69A 9 Bit 4
2050 D68A 9 Bit 5
Z060 D67A 9 | Bite [ % Register
7070 D66A 9 Bit 7
7080 D65A 9 Bit 8
7,090 D63A 9 | Bito
7100 D62A 9 Bit 10
Z110 D61A 9 Bit11 J

FORM 510

. N \ PR o AN - N N N , N . . . . \ “ PN - N LT,
\ | \ \ ) / f \ { \ | ( \ { | \ \ { ) | ( \ { ) / A { \] I’ Y
' { | P N S ! P | [ i A Lo
: ; | ] | : ! i ! ! ! ‘ |
U UL HVRVAVEUEUVEURURUEUEURURUE U
J { |
/) . /J __// /J - /) k_j \ ‘,,/ - - / l\-) \_/) \__) s J ‘\J \.) \) \\,_j
| 2 3 4 5 5]
(MCS—> 1))
* w3 WO *
(AL—> 1) 1591 W13
W020 (INP—>T,) v
- w030 -
A E123A H EI20A X 460
Y000 — = X400 1400 Y060 - X460 1564
A200 S 2000 ROOI A260 O< > 8 zo60 2060
J410 AL F300 L500 J430 F360
8 E123C J El20C 1564 DI228B
Y010 = X410 T401 Y070 _ X470 X470 — | n RoTI
A210 A 3 2010 J400 A270 O s 2070 § — Ta07
- L501 J430 _)_D-C_I F370 2070 — | =
Jan o F310 g L507
ROII 1400
oy oy 1592 3
(02} 1400 2]
% (V1] 1415 L
¢ EI22A (O] Dl248B 6J02 X EII9A ') éggg DI2IA .
Y020 _ X420 g Z020 © A\ HSP Y080 = X 480 >4 T40
A220 ~ ] 7020 a o ~ A280 -0 3 2080 a 080 FO20
X 420 R ] z L508
Jar2 A" F320 ~ 1563 " Taoe va32 J‘);'—x_, F380 ~ taoe
-l RO2I >
x >— x
(1} c = K
- 5 — (7))
0 - L Ensc o
El22¢ X 490
Y030 . = X430 © zo030 T403 Y090 s X490 w 1565 1409
A230 A 3 2030 g o RO3| A290 —Q g 2090 o 2050 Fggg
- x43 L503 Ja33 L
Ja13 A F330 Toas g F3s%0 1400
N
N
1592 °
£ EI21A " ElisA X500
Y040 3 X440 1404 Y100 5 l xs00 1565 T410
A240 A 3 z040 RO41 A300 O i, z100 7100 Fos0
- L504 = F400
Ja14 o 2N F340 Ja34 Qg 1200
F El21C D123C N EII8C X510 Di208 T4n
Y050 = X 450 2050 T405 Y110 Tl X510 1565
9 e = zilo
A250 lo2 o z050 X450 ROSI A3i0 Oq _E‘_] z110
Jals — o yH F350 1564 L 505 J43s Q> Fa10
: wo3!
F (INP—>1,))
woz!
I3-> EXT. MEM. " (Ay—> Iy) 1593
(MCS —>1))
3 1413 8 1Jl4 ARE CONNECTED TO
EXTERNAL MEMORY MODULEIS) SENSE AMPLIFIERS
WHEN USED. SYMBOL LOCATION
Y000 cos
Y010 co7
Y020 co6
Y030 c95
Y040 co4
Y050 co3
Y060 co2 g REFERENCE DRAWINGS
Y070 cs! £ - CONTROL DATA
Yoso cso ¥ . CORPORATION
Y090 c89 ° COMPONENTS  untess
o
Y100 c8s H é TOLERANCE VALUE s PROJECT OR PRODUCT
Y110 c87 & RESISTORS 160-A
g DRAWING NUMBER
| -] -] -] o TME e 20301000
] g g I INVERTERS
3 2ls PAGE
i HHHE 10
B HEHE




N~
TERM | LOCATION |PAGE DEFINITION
NO11 D56 1 Clear Al
NO13 D55 1 Toggle Al
No15 D548 1 Probe Al
N111 D52 1 | Clear Al
N113 D51 1 Toggle Al
N115 DS50B 1 | Probe Al
N215 D49B 1 | Probe Al
Qoo1 B79 12| Bit o Y
Qo11 B78 12| Bit1
Qo21 B77 12 | Bit 2
Qo3l B76 12| Bit3
Qod1 B75 12 | Bit 4
Qos1 B74 12| Bits
Qo61 B73 2] sits [ Q fmverters
Q71 B72 12 | Bite7
Q081 B71 12| Bit 8
Q091 870 12| Bit 9
Quo1 B69 12| Bit 10
Qi B68 12| Bit 11
R001 E60A 12| Bito Y
RO11 E60C 12| Bit1
Ro21 ES9A 12| Bit2
RO31 ES9C 12| Bit3
RO41 ESSA 12| Bit 4
ROS1 ES8C 12| Bits

7 R Inverters

RO61 ES7A 12| Bit6
RO71 ES7C 12| Bit7
RO81 ES6A 12| Bits
RO9Q ES6C 12| Bit9
R101 ES5A 12| Bit 10
R111 ESSC 12| Bit 11

FORM 810 .

RIN
Qi RiN
Q

PYRAMID INPUTS

+2
-2
+ 1 R
A2

RO8!
Qosl Ro8I
Qo9! Qos! Qo7

RO9I
Q09! RO9I

# SEE TEXT FOR (B) 8 (PB) DESIGNATION. THESE TERMS APPLY
TO THE CORRESPONDING INPUTS IN EACH OF THE OCTAL GROUPS.

N 7N . S / \ T Ty ; . - . (w . / B ' RN I?»' X AN / X PN R
L ‘l ! ] [ R a ;( . ‘( | T A U T D B ( | ’/ I G T B R
| i | j | | ! i i i | [ i f | ! lr | ( | ! | i ! | ! { |
U LU U Jow U WU o U U
~ N4 \,/ \ / N N K,/ A N4 _ o y/ \w/ \\/ ‘\J \ﬂj " N e N M
| 2 3 4
(&)
CLEAR
Nill
- ~ m © 2 o = o ”
Eno | o8 _ EI00 225 E030| o &8 _ EO080 g § B EO70 ° 8- E060 28 E050 2 § s E040 [ [ 8 _ E030 | & = E020 | o & - Eol0 | R _ €000 | o & 3
» ™ E 2 9 ~ 8 8 & & N N s 8 8 N N o~ & 2w
< < ‘_\ < < 1 < < ‘1 < < ‘__l < < ‘_1 < < < < .;_] < < ._J < < ‘_l < < e < < ‘_l < <
1 NOll CLEAR
EN EIIO EIO! I EI00 Eosll E090 £os! | E0BO EOT! EO70 EO06I | e0s0 EOS5I E050 EN4l E040 E03I E030 E02! E020 ] EOIO Eoon] I E000  i's proBE
Jl . { NOI3 TOGGLE
N215 PROBE NIi3 TOGGLE NIIS PROBE
(| % (PB) %
B55C B57C B59C B55A B57A B59A B858C 860C B56A B58A BEOA
E5I0 E509 uom E508 U060 E507 E506 I E504 an voio ES02 uooo E501 I Es@ STAGE PROBE INPUT= |
EO70 £070 EOIO E0IO
E090 €060 £030 E000
E060 U060 E00O uooo
B49 B850 BSI B52
E403 m E40! . mi. GROUP BORROW INPUT=I
12 NO GROUP BORROW
| 84
B3
B2
Bl
E4
E3
E2
El
E311
A48C NO
GROUP
m BORROW
A48A
| o : GROUP BORROW=0 | GROUP ENABLE:0
A49 BS53C A50 BS3A Asi 854C BS4A
—an E203 E302 m E301 €201 £300 E200
U090 uoso uo3zo U000
] l ' B
b65A B66C BE6A B67C

RO3I RO2!
Q03I RO3I Q021 RO2I 1
Qo3 Qo2i Qo
E S REFERENCE DRAWINGS
) I CONTROL DATA
. ORM ooratiON
> COMPONENTS __ umwess
E2 | Touemance | vAWE | sz
2 |l v T : PROJECT OR PRODUCT

] i' - 160-A
§ -‘:. = - DRAWING NUMBER
Ao of-1-] -] - me 20301100
§ E 5lc|f| BORROW PYRAMID (A’ REG) -
g HEHH 1]




T \ | , | Vo | a \ Lo T
i ! | | | | ! | | ’ ! | {
| ! | P P , Lo b [ ! ’
| UL U Ul U U U U U WAL WA
H ) t {
N e \U) ./ S 4 k/ S \/ \,/ N k,/ N k ./ —_ . \\_,) ,/ N \_) K
| 2 3 4 5 6
009C
ENO  UIlO EI00 U100 E090 U090 EOBO U080 EO70 U070 EO60 U060 EOS0 U050 E040 U040 EO030 U030 E020 U020 EOI0  UOI0 E0O0 UOOO
ESSC ES5A ES56C E56A ESTC ES7A ES8C ES8A E59C E59A E60C E60A
RuIt RIOI ROS! RO8! RO71 ROG6I d ROSI RO41 RO31 RrRO21 RO ROOI
wosl (%‘ J269 (F—v J268 %— J267 J
+1-»R éa ¢
wosl
-Z->R — wfso
! I 7 I T e 3 \ ! \ , \
+I3R | |
w070
Zin zi0t 2091 208! 1073 1063 1053 1043 1033 1023 1013 1003
z1o z100 2090 2080 z070 2060 2050 2040 2030 2020 z010 2000
witt F532
a2(L) J [
wilo
Al02 A092 A082 A072 A062 A052 A042 A032 a02? A0I2 A002 a2
1513 (BER>Q) I5!1 (BER—>Q)
€110 Ul EI00 UI00 €090 U090 EO80 U080 EO70 U070 EO60 U060 E050 U050 E040 U040 EO30 U030 E020 U020 EOI0 U010 EO0O0 UOOC
868 869 B70 B7t 872 873 874 B75 B76 877 878 B79
Qi | QI0t Q08! Qosi Qo7i Qos! Qos! Qo4 Qo3I Qo2! Qoit Q00!
1512
BER->Q 1
f g f d . 4 b ¥ ! ) B ¢
W0l c
a2 ! T
y f f d J [ oo vo0| & | ) b % R
Z>Q ! { { { ! I
w050 .} X & Y E ¥
G q wos! )
T J { { ¢ :
wosol | |} ¥ )\ 3 ¥ \
q q { q w041 b) o] )
A>Q V— { ! { Z J I
w040 \ X y & & \(
ﬁ q wi2i )
a2'R) C 1
/ b ) )3 4 1 \
X110 X100 X090 X080 X070 X060 X050 X040 X030 X020 X010 X000
A080 a070 A060 A0S0 A040 A030 A020 A010 A000 aio A100 A090
2110 2100 2090 2080 2070 2060 2050 2040 2030 2020 2010 2000
i P10 PI00 PO90 POBO PO70 PO6O PO50 PO40 ' PO30 PO20 POIO POOO
a0 4100 A090 aosc A070 A060 A050 A040 A030 4020 AOI0 2000
Al All2 a102 A 092 A082 A0 A062 A0S82 A042 A032 A022 AOI2
24 l [ REFERENCE DRAWINGS
. £ l
<! 1
| P . - CONTROL DATA
g; i CORPORATION
il I ' | COMPONENTS (UNLESS OTHERWISE INDICATED)
Eé [ TOLERANCE VALUE size T
slg | | RESISTORS 00U
"“ H CAPACITORS 160-A
= H ]
N : ! ORAWING NUMBER
e ||| o Tme 20301200 A
=
El e £ H R AND Q INVERTERS
i EIHE T
H HEEHE 12

-

.

!
L
‘\-m-/“
o

U

™




TERM | LOCATION |PAGE DEFINITION
F013 E38C 4 Bit 2 F Register
F100 E34 4 XXXX00 )

F101 E33 4 XXXX01

F112 E29 4 XX10XX

F123 E25 4 11XXXX

200 D33B 5 Tndirect 5  Function Translators
F230 CO8A 5 73
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TX1 Timing Chain
TX4

TX6

B Cycle

C Cycle

D Cycle

Resync Timing X6
Resync Timing X6
Buffer Busy
Select HSP

Select PER

o ; T \ : \ VAR e e s B P
! L \ ] 1 ) \ ] \ I \ | |
H
3
| | | |
: J , Y, j ,
/ _ B e . S - N N 4
| 2 3 4 5 6
J247
N321 V004
76D 35 <F243 F243 p 76034
Ka21 Jo34
7284, (V040
N320 OR ‘r’agﬂ
Bai ON I/0 SEQUENCE
720R73 4250 CONTROL 7203 (F24! WAIT INPUT
F238 K440 K420
J218 1930 K320
J217 A07 vs2l B24 05¢
030 dvooo —_< 406 C45A N E 1009 2B44A UL
oN |,y038 Jo21 31 kaal Jaal K421 O [243] La32 we09
A=@ |J247 N321 z 19185,
J245 % BI6C El0C Wi7-s
4930 ,- o ,- D\ INPUT
(MC) 9927 [—Q D> aeauest
V521 K441
Fo2q3 L 1ve. ROY 4533
V521 — J226 | ON 76C
1501 —O—>
- OUTPUT CABLE
co3 AJB cizs GATES
va2sl —sf k443 K320
T K322 —O—>{v933 L300 L305
DISCONNECT
J258
vl
J{z;g—o—'} Kiq44 OUTPUT CABLE
€036
2
2503 —AHKH4S ciz4
RESUHE K320 —0{ us3z] L3066 o oL3I1
) P
RECEIVED
J2s8
WIS-L g3 F214
73C,qJ 221 FlIC
K308 N320
K801 J 207 J533
K802 J034 AIT QUTPUT
K 812 74Dl 3233 WAIT ou 1
D02¢ SAMPLE vioe —O—{ k320 O
1596 F234
K522 829 EO5A 09—Y 2B43C .
822 (MC) Jo39 ——>f K321 [ La33} Klélu'g
K308 4005 K523
vei2 |
J923
K412 k8ol
Kt vs21
N322 F238
4401 v22)
K441
(758B5)) Wwi9-T
cus 1596 FUNCTION READY Ff5(75) EI6B  1920-T FUNGTION
. NOII
—O-3] L321
K532 F238 K322 < . READY
%294206 E06 K211 B28 T YSié4
veiz K533 HO000 K323 = 2
ey TensoLe T g aira
Ma40 m sa1e K430 vs2i C02-4,5 [mois]
K523 €07 = (72) F220 ﬁﬁ'o
JsS26 K431 73) 521233 75 F234
— v0oI :
Fa240 F.H. K802 J000 Al2A 915
M513 T ksl { V925 4557
. I573 — 40 Y519
WIT-R - ;
1918-R AI7C F24C DOSA HSEC (72+73) F237
N —> [wazo] O 1504 |—{1505 |——> 557 zaos-7,8
M514
1571 i REFERENCE DRAWINGS
INPUT E CONTROL DATA
DISCONNECT 11 I T I !
K309 i 4 .I- CORPORATION
|3M9'5 > . COMPONENTS _ qumuess )
K4 : :
W15 §§ ToLERARCE AL szt e o s
RESISTORS
g b 160-A
W e
OLEJTPa F « X DRAWING NURBER P
RESU At 20301600
g g INPUT —OUTPUT .
PAGE
o | R CONTROL 16

FORM 510
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| f 3 ( \ ‘\
S R | I

ARG N\

TERM | LOCATION |PAGE DEFINITION

F100 E34 4 XXXX00

F103 £33 4 XXXX11

F110 E30 4 XX00XX F Translators

F113 E28 4 XX11XX

F126 E23 4 11XXXX

F227 D16B 5 0xX

F361 F120C 6 Bit 6 F! Register

F500 F110C 6 11111X

F508 E62C 6 Selective Stop

F513 E106A 6 XX00

F521 E13A 6 XX77, XX00

1013 D129B 10 | Bit1 I ~"3 Inverters

1023 D124B 10 | Bit2

1063 D126B 10 | Bit6

1073 D122B 10 | Bit7

1083 D121A 10 | Bit8 1”77 Inverters

1093 D121C 10 | Bit9

1103 c121C 10 | Bit 10

1113 D120B 10 | Bit11

1571 F20A 20 Buffer Cable to Input

1572 F19C 20 Buffer Cable to Input

1573 F19A 20 BFR Cable to Input

J100 C45C 1 Step Or Run

J214 B19A 2 Memory Voltages Ok

J901 C20B 1 MC

J903 C18B 1 Toad

J904 C17A 1 | Load

Jo11 c23C 1 | Clear A

J914 C09A 1 Load

Jo16 Cc42C 1 Load + Enter + Sweep

J923 c28C 1 Toad

J924 B18C 1 Load

K421 B24C 16 | Wait Input

K431 EO07C 16 | F.H.

K522 B22A 16 | Sample

K523 B22C 16 | Sample

K532 E06A 16 | Enable

K907 EO03C 2 Program Step

N320 B27B 1 External Probe

N322 A09B 2" | B Cycle 75

M500 F83A 21 | Bit0 )

M501 F83B 21 | Bit1

M502 F83C 21 | Bit2

M503 F84A . | 21 | Bit3

M504 F84B " | 21 | Bit4

M505 F84C 21 | Bit5

M506 F102A 21 | Bite [ Buffer Cable

M507 F102B 21 | Bit7

M508 F102C 21 | Bit8

M509 F103A 21 | Bit9

M510 F103B 21 | Bit10

M511 F103C 21 | Bit11 J

V521 C11B 16 Odd Resync Time Sample

V531 E71C 16 Start Timing Chain

Vo1l B13C 2 Resync Time X5

W400 A02 3 Ext, - INP

W401 AO03A 3 Ext, - INP

w410 A04 3 PER - INP

W411 A03C 3 PER - INP

FORM 510
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, i { ' ; , i { { ! s { } \ H , . : ! - .
N N N N / -/ N AN AN N NN - N N N N NG N -
| 2 3 ‘ 4 .5
DOBA
J557
/‘ S tw K E44Cu DO7A vy J926 + e
>> >> m ’- > 4438, K430 PER AND LOAD
: D04A
2
Li03 1113 vo28
1063 g39a E£39c SELECT PER
1083
J400 J401 H402
7401 e OUTPUT SHOWN FOR HOLE IN TAPE 1093 K412
N322 co5 BIGA
K413 O w400
M500) T
HSP N J923
| E46A SELECT (LOAD)
. "
- M430 2000, 1061 1023
— 1063
1113
EI29A A E127A H
M501 M507
2 8 E468 E49C
2y > M43 /'_‘)— Q 2010, 2070, 1071
O
[Cusoe—<&— | ‘-
E1298 8 €1278 J " K523 J214
Ma38 sensE 7'MLEVEL
M502 M508 K431 K901,K 407
Jair —O—{ kaos |—
3 c E46C £48A E52A
3%H>—": O 4432 2020, 080, 1081 Al0
mM4a32 Jai2 ) J924
5 ' xaoa —O—>{ K09
2 'E'——<
2 ik | B f—— ,
> E129C c E127C K
u M503 M509 N320 Loap MoDE
= sToP O
LOAD MODE]
4 D E45A E48C CONTROL " F227((0X) =
K414 FHO (XOX
5 S e M433 2030,2090,1091 4904 K404 H400 BO3 FIOO(XX0) 4916 MOS0
(LOAD) Al F 500 A
z ? co7 V400 L J903(LOAD) 8448
= vs2l g0, Kals F513 (XX00) Lam
2 [zl —
@ E128A D EI26A L r
w
o M504 M510 . FilB PULL
CLUTCH
s 5 E E458 E5IA z040, INPUT CONTROL 0 J438 Kcos
B3> M4a34 -J434 2100 #402° BD2 | K406
1101’ I6-J4 7J01-8
O 4 K413 cos E 108
[Mato | — K vsai —] k407 Lato } H— PER CLUTCH
E1268 M vell :
- K431
M505 M51 Jail
6 F E45C E47C ES5IC ] ci E
I
%}—%>—’@ Z050,2110, TH11 J100 Kaos _E43 ENABLE INPUTS k404 ENABLE INPUTS
J904 K522 J405 T029.. z K522 J406 028, 7'
% Q ven K532 K408 o
(= Q
w410 [m40s] 1573 [Man ] &— .
PER—> INP E128C F BFR-> INP El126C N% K406
1572 w400 wal w40l V18 J923
BFR—> INP EXT—> INP PER—> INP EXT—>INP
7 H E44A E50C E50A
-7——> > > M436’l > Jate | >J]J4l7 |—)K408
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HE R e
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L AOIA | — —— —_— o i
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Hg| | r——
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J924 4 giIg I ! RESISTORS 160-A
K 409 K40 ";" | |g CAPACITIRS o
al |+ TRAWING NUMBER
R RES 20301700 F
£
HE I INPUT
BI § § S g PAGE |7
gl HHHE
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1 2 3 4 5 6
TERM | LOCATION |PAGE DEFINITION
1023 D124B 10 Bit 3 I"  Inverters
1063 D126B 10 Bit 11 I~ Inverters
1113 D120B 10 Bit 6 I°  Inverters 600!
1403% E73 17 | HSP Select a0 6COIG sosc |
J9 cosC 1 MC ——:w___ S>>
K302 - m
K321 B29C 16 Wait Output K301 68088 ’-——>K
K303 ® FEED
M934 A44C 22 Tape Leader J LEVEL
N322 A09B 2 B Cycle 75
7001 D73C 9 Bit0 ) _ . P! 2001 3\270
Z011 D72C 9 Bit 1 r- PR _; R £AOTA ’ 0%
' | TP ’i J305 } A 6A10 6B09A 6A01A
7021 DriC 9 Bit 2 | 10800 : O 64090 0001 >—>
2031 D70C 9 Bit3 & Z Register | Vot — S35 | — s
1
7041 D69C 9 Bit 4 | ! .» |> 6C04-5
. ' FROM ! N |
7051 D68C 9 Bit 5 | wacNETIC I | _ T |yeee zon 9>Jp 0010
7061 D67C 9 Bit 6 PICK—UP o ! 6co8A = |* B 6801 8095 aoiB
2071 D66C 9 Bit 7 I tusey _19>|%U : v324 42 s“s'
, L 5 6Coa-4 ool m»
_____ Y328 | BITI B
IO F _-E
‘ the | = poEe - 6163 o7c —l >
6 A
v323 ) zo2i 0020
- ——% 1 (2]
6C04-1I1 . K321 ¢ J3i10 ¢ - c 7} 6502 sa05c croic -
T 1015-W K309 Z—> PSR 809 =
6J02-W l—{ 0021 W}a g
M934 BIT2 [ g
(T.L) > O->300 O K302 b3
u
J902 ecoe 6co 6C02A T
e R 6C03A 6C08C 2031 %)_p 0030 o
WIS —3| K301 3 K303 M300 J321 D 2
6402 PUNCH Y322 pUNCH Y320 6803 6B10A 6A03A 8
READY X[ bl N = L {0031 S L3s3 353 [>>> o
pSEC 6C04-6 ms [gcoa-12;1,3 BIT3 D =4
).
z041 %).% 0040
E €804 6B10B 6A038
—>{ 0041 2! L354 l——,-é-Aasa >.>
BIT 4 3
2051 9}% 0050
j 7 .
. 6BOS F£BIOC 6A03C
b—>{ 0 051 {355 |—f a355 | >>>
BITS F
N322
\l/ WIs-Y . . zoel %>—§: 0060
6402-¥ " €606 6coIA 6A05A
118 1 0061 L356 A356 |>>>
1400 6402 6CO5A 6CO5C SELECT HSP BIT 6 H
igz% J300 J3o01 K 308
ps O > .
R 1I5-K,L,M
I3 6COTA|  gio2—K'L'M 2070 3% 0070
N322 — K309 HD—>— 9857 J 6807 6C0IB 6A05B
115-2 . :
6402-2 J300 _ L 0071 s f——[ass7 o>
' BIT 7 J
> J925 —
6002—X PUNCH
1J15--X STORAGE
REGISTER
A REFERENCE DRAWINGS
g RN - CONTROL DATA
] CORPORATION
]
. COMPONENTS  uness o
H g 2 © TOLERANCE VALUE . SE
g PROJECT OR PRODUCT
g g ; RESISTORS 160-A
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| “ | | SRy ) NURURY YRS w
L i ’ I | Il
. N o U U u U UL oo U L L
| 2 3 4 S 6
2pi0 -
BIO
/4
Y515 AN N321
15 .
2p10 yoos MANUAL INTERRUPT 1506
2a05-4  2A02A 1J10 il
9275 | K602 > —QC K610 s
= 2403 P FO3 ‘ 4033
I — X9l (SEQ.INT.)
— K603 —> K6l 1536 (COMPARE)
M935 K600 - 003
2401 (MC) M900 J007
O K610
M937 ksol V003 BUFFER INTERRUPT A
sto—é\. K620
M938
K621 Ke2!
"ese 'jgg?, E21A Teerc
M K620 (NTERRUPT)
J19 N321
3% FoIA EXT. INTERRUPT #1 o2
- ) K630 INTERRUPT
Y (83 F206 LOCKOUT  1J09 2B488B
FOS5 ppy 0S06
. b5 ke3l (75) F248 % bso7
J262 ” Fo2
(0120) F585 —O—>
J23 Joo7 J040 K 651
J24 K630
Ji9 vioz EXT.INTERRUPT # 2
J20 Fois (MC) 4939 8
—>——{wsw]
z Fo6
> K64l
(0120) F585
1585
(D)J232 Forg
Jaal J264
K651
J916
(LOAD OR ENTER OR SWEEF)
F583 (MC)J938 C
K6l FOBA ) @ A\ FO8C
O ©) y936
L QO (@) yo3s —O
(MC)y938
F583
F583
24 £95¢ EXECUTION
K620
K630 O -sts O " ADDRESS TO R
F583
E68A D
K64l O J269
—L—>- ]
REFERENCE DRAWINGS
E na b CONTROL DATA
M — ® CORPORATION
R COMPONENTS  wumess
!g T voumaance ALE Teax e e —————————————
RESISTORS :
g 160-A
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E
E -1-1-1- 20301900 N
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o At 4
< ‘ - -~ - . Ly L o o e e - ~
. CN A N 77T 7T, SN RN 2N RN 7 \ / \ AN ’ PN Y Ve \ e / : 7N 4 N / 4 4 \ N / \ I \ \ /
I R A N G D A [ R I A [ il‘;{‘r!!x‘»\(;('»,il L
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| 2 3 4 5 6
Note: Terms not in alpha-numeric order .
J21
TERM | LOCATION |PAGE DEFINITION V22 K441 (1/0)
E | "?,?27 %” TRANSLATIONS
F206 D26B 5 Bg Pumr ! F138 o X907 TERM | DESIGNATES
F248 Cc102C 5 75 REQUEST <S O g((gg; F563 000 @ 4
0100 4 oun F568_| 7200@4
F563 C1238 6 0100 4 quarter g ; X7 F572_| 7200 94+0100 04 rsse
F583 | B21C 6 | 10, 20, 30, 40 ~ R E I Fses | 730004 Faes vios P
F202 | B>C K BUFFER
F585 Bl4C 6 | 01204 5 | weur F148 1504 e T Fs63 l SEa. INT. X500 (L READY ENABLE
1506 EO09C 20 Clear Buffer Controls 2 9 reaoy HR 550 &'??36 O X906 203; X900 1580 X316
x 563 O —>
1536 F50A 21 | Compare (BER = BXR) £ | 1880 x9 L7 e F30 |  weoz €24
1585 B25C 20 | Storage Sequence Interrupt | M —O———————5{ xs07 jgﬁ-—o—_; X901 :::,s X917
: | X917
J003 DO8A 2 El INPUT Fiac >1500 s2sa s2sc
J0o7 c13c 2 1 quarter  oisconnesT 1506 F208 N vee2 Ise4
5 4 v 1580 1551
Jos2 C34B 2 ,’:283 L Fean xo02
2 E-4 quarter —0;-@ XS0
o o 2 E-4 quarter 923 Flaa 1580 ot veiz Frosa
J035 DosC a ouTpuT 328 1502 Fisc 1563
o>l xota 8FR capie
J040 DO1C 2 E-4 quarter RESUME - X907 - INPUT
— @ s 1580 TO INPU
J232 E08C 2 D + Buffer Cycle u |
Flosc
J4a41 C45A 16 | I/0 Seq. Control g | ro0c ron 594 —
C Load Or Enter Or Swee = | FI2A 4931 1587
J916 c42¢ 1| Loa : P 2 J Funcrion o1 e y_F235 (75) Xola x9i3
J936 C43A 2 | T Or Buifer Cycle 57 reaoy ‘_<TF‘-“I— [t f077 vsis / V9?2 sTomace BUFFER
J938 FO09A i MC + RUN « I s FISA ) é »NTERRUPT CYCLE Fl04C Flosa
i 1562 I565
J939 c21C 1 MC @ | 1: JLSEC X910 X908
F29 F32
M900 Al13B 22 MC | FI28 026 F56
MASTER 1536 1582 Vo004 X9l 1 XS09
M935 A13C 22 | Man. Interrupt CLEAR ) 4930 (MC) Fi7c 2 10 BFR V005  J036 (E4) 158
e ]
M937 Al4A 22 ) | X917 157 (" caBLE (ouTPU) 4035 584 vso3 F578 F58A
M938 Al14B 22 |pSelective Jump | )I(ggg Fose gggg} BXR=BER 1590 ;
Fisc Fi7a 010441 F300
M939 Al4C 22 J— inFormation | 9933 _ - N 938 (FIT)
N321 E37B DX5 * BFR LZ <n X914 F58C
voo1 A45A 1 T-1 1975 CLEAR BFR CONTROLS 1592
V003 A44A 1 T-3 ka2l
5 V107 F21C 20 T=7 R _
. t t BUFFER
X911 F29C 20 | Storage Seq. In errup7 o000R [ors BUFFES
F553 B115A 6 7200 + 7300 + Forced 7T1XX INPUT ["M514 7200 (@ 38 {FS72 —O—>{ xg902 [——> L450(zBA)
. BUFFER{X9|7 COMPARE
HIO? F78 DISCONNECT L X915 LOCKOUT F26 F59C
l vioT | F2ic F21a X302 _r,o’ X920 Is84 X903
N3z L c7a
oi0s, I534 xs21
BUFFER
: FB2A ) T NOI3 ouTPUT
F338 ") F R p— 1535 7300 @ 33 § Fses — O L451.(0BA)
4 > 53 X904
] 1267
olex@Cq < 343 F27
f;ggg Fasa J038 ra2c 1584 ——>| X905
olog, 1522 BUFFER REGISTER
4 £33 e S [ R 187
L — Fa78 F74B X303 o INPUT BUFFER
= (1524 | > asexe Jisee | > a>8ER )
- X901 F8IC FBIA F768
4011 (2) X903 —>m
output 011 by O -
BUFFER | Tsgq Xs17 J
F758
O £ ;::: FIOSA ) output) 1873
= ) J ] s
F570 xg02
ma s < E 5
BUFFER REGISTER
) 1560 | >~ outeuT GaTES 0ex@ ¢, < 42 Is02
(.
Fl06C Flo7a 1549
X908
V105 1555 m J l s REFERENCE DRAWINGS
cisc CLEAR BFR i 3
‘ t'>orm R ® CONTROL DATA
K803 - CORPORATION
1547 | F798B K813 BUFFER $
wmput [X903 1582 STEP A2iA ~ COMPONENTS  cumiess INDICATED)
X907 1548 | Feoe -0 § 2 :
BUFFER ] yj07 ;L%Zs ] oo g 8 oAt VALUE -8z T
poy 13 2| | sesistons
J03 = as2 g5 g 160-A
| w —
‘x’&?] xo13 I58s 3 : | DRAWING NUNSER P
. - ]=] -] -] o TME 20302000
9930 (e § §lsls| BUFFER CONTROL i
g g g H [ 20
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TERM | LOCATION |PAGE DEFINITION

A002 E80A 7 Bit 0

A003 E80C T Bit 0

A012 E81A 7 Bit1

A013 E81C 7 Bit1

A022 E82A 7 Bit 2

A023 E82C 7 Bit 2

A032 E83A 7 Bit 3

A033 E83C 7 Bit 3

A042 EB84A 7 Bit 4

A043 E84C 7 Bit 4

A052 E85A 7 Bit 5

A053 E85C 7 Bit 5 .

A062 E87A 7 | Bite A Reeister

A063 E87C 7 Bit 6

A072 E88A 7 Bit 7

A073 E88C 7 Bit 7

A082 E89A 7 Bit 8

A083 E89C 7 Bit 8

A092 E90A 7 Bit 9

A093 E90C 7 Bit 9

A102 E91A T Bit 10

A103 E91C 7 Bit 10

Al12 E92A 7 Bit 11

Al13 E92C 7 Bit 11

A200 C73A 11 | Bito )

A201 C73C 11 Bit 0

A210 CT72A 11 Bit1

A211 Cc72C 11 Bit1

A220 C71A 11 Bit 2

A221 Cc71C 11 Bit 2

A230 CT70A 11 Bit 3

A231 C70C 11 Bit 3 .

A240 C69A 11 Bit 4

A241 C69C 11 Bit 4

A250 C68A 11 Bit 5

A251 C68C 11 Bit 5 1 s

A260 C67A 11 | Bite [ A Resgister

A261 C67C 11 Bit 6

A270 C66A 11 Bit 7

A271 C66C 11 Bit 7

A280 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}

1001 E123A 10 Bit0 3

1003 D125A 10 Bit 0

1011 E123C 10 Bit 1

1013 D129B 10 Bit 1

1021 E122A 10 Bit 2

1023 D124B 10 Bit 2

1031 E122C 10 Bit 3

1033 D125C 10 Bit 3

1041 E121A 10 Bit 4

1043 D123A 10 Bit 4

1051 E121C 10 Bit 5

1053 D123C 10 Bit 5

1061 E120A | 10 | Bite [ L Iverters

1063 D126B 10 Bit 6

1071 E120C 10 Bit 7

1073 D122B 10 Bit 7

1081 E119A 10 Bit 8

1083 D121A 10 Bit 8

1091 E119C 10 Bit 9

1093 D121C 10 Bit 9

1101 E118A 10 Bit 10

1103 C121C 10 Bit 10

I111 E118C 10 Bit 11

1113 D120B 10 Bit 11 J

1523 F33B 20 A - BXR

1524 F47B 20 A - BXR

1525 F48B 20 A -~ BXR

1547 F79B 20 Clear Buffer

1548 F80B 20 Clear Buffer

I551 F81A 20 Buffer Input

1552 F82C 20 Buffer Input

1553 F82A 20 Buffer Input

1555 F108B 20 1 - Buffer Register

1556 F109B 20 I - Buffer Register

1559 F106A 20 Buffer Register - Buffer Cable

1560 F107C 20 Buffer Register ~ Buffer Cable

1561 F107A 20 B!Ilffer Register - Buffer Cable

1567 F60B 20 A1 - BER

1568 F74B 20 A7 - BER

1569 F75B 20 A" -~ BER

1575 F18A 20 Z — Buffer Cable

1576 F17C 20 Z — Buffer Cable

577 F17A 20 Z - Buffer Cable

J208 C26A 3 7677

X921 E74C 20 Compare Lockout
FORM 510
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(BFR INP) I881 1585 (I—> BFR) (Z—>BFR CABLE) 1575 1559 ( BFR—»BFR CABLE)
w22 1523 (A—>BXR)
w21 Fo3A [—>Lioo0 J23
Ja10 \£°9!J A J2a
3> msoo] > o X400 1003 —] % 1500 |5 >—> 4003 x200 |—> L200 Az201 ——f)-’ X000 T200 X200
‘I ) Fae llt F34 F67C,D
>
i X400 | 51003 % A002 X201 A200 —?)-q x00l 001 Fs2a
X201
Sy e R[]
M50! Lsot 1 A1l —] -
4 X410 013 — > AOI3 x210 [——> L20I ?—’ X010 5o
f - [2:] ? F35 F66C,D
—>
: xatt L oo ! A0i2 x211 A210 —?)-; X011 ol X2l
N7 et \—53 AL Gl
M502 L L20 a221 —]
%c X420 1023 —O 502 [H>— A023 X220 2 7)‘* X020
: F90 ¢ F36 F65C,D
—>
: xe21 | 51003 A022 x221 A220 —73.; xo2!
| FB84A a3 \ioﬂ- >
9)—.'Tm;['" A033 x230 |—> L203 A231 _?_. X030
o F37 F63C,D
I >
. X431 | 51033 A032 X231 A230 — X031
| 1582 1576 1560
! I524 1567 (A'—» BER)
| FB4B e \:05_5 [>Lio4 F878
9)"53;? X440 1043 —O > A043 x240 [—> L204 A241 X040
€ P92 El F38 F62C,D
—>
] X441 | 57043 | A042 X241 A24 xo4
I 0
]
H F84C sais Xiosl [>L1os F87 1
M505 >—> A0S3 |
_ZH_—!—’ x50 Toss ___b_ L505 > X250 » L20S A281 X050
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