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Logic diagrams represent a symbolic approach to electronic schematics. By
using symbols to represent building block circuits, the schematic becomes
easy to read if the reader understands the function of the symbols. In
CONTROL DATA Corporation logic, two signals, a logical "0" and a logical
"1", are the possible input or output conditions of a circuit. A circuit with

" 1

an output of ''1" 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 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 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" A | OR MORE
INPUT 4001 } IDENTICAL INPUT B } IDENTICAL
OUTPUTS INPUT C OUTPUTS

Figure 1. Inverter Symbols

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

INPUT A INPUT A
INPUT B J0o2 INPUT B Joo2
INPUT C INPUT C

Figure 2. OR Circuit Conventions

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) 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 OUTPUTS
SET INPUTS {—-, KOO0 —> "I" WHEN SET AND "0" WHEN CLEAR
CLEAR INPUTS kool b CLEAR OUTPUTS .

1" WHEN CLEAR AND "0" WHEN SET

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

CLEAR INPUTS {-H KOOI —> CLEAR OUTPUTS

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

1

SET INPUTS SET OUTPUTS

CLEAR OUTPUTS

CLEAR INPUTS

EXTRA-SET FF

]

SET OUTPUTS

SET INPUTS

} CLEAR OUTPUTS

CLEAR INPUTS |_ I

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 "0, the output is a "0

"

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

J8oo
J900

J8i0
Jolio
Jo20

J800
J900

J8io
Joio
J920

J960
Jo70

J960
Jo70

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

nan

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) —Q@——L———) OUTPUT(S)
CONDITION INPUT q vioo (GOES TO "I"ONE CLOCK PHASE
("1" WILL DISABLE AFTER AN INPUT OF “I", UNLESS
THE OUTPUT) DISABLED BY A CONDITION INPUT,
. AND REMAINS A "I" THROUGH ONE
TIMED "0" OUTPUT PHASE TIME.)
TO OTHER V--- TERMS
(GOES TO "0" WHEN INPUT
1S "1" AND REMAINS "0"
THROUGH ONE PHASE
TIME AFTER INPUT DROPS.)

MULTIPLE "OR" INPUT CONTROL DELAY

INPUT A —>f HIOO0

INPUT B —>{ H200

VIioQ —>
OUTPUTS
V200 ——>

Figure 6. Control Delay Symbols

CONTROL

DELAY ———-]-—> OUTPUT

LOGIC INPUT
(GATED DURING H100 I
0DD CLOCK
PHASE) L - - - - - = |
RAW CLOCK |
(0DD) |
RAW CLOCK |
(EVEN) L ]
rs"-- - "-"-"-"=-== - = - - = — -7
| |
CONTROL |
INPUT A n DELAY -INVERTERS V100
| H100 | AND V200 PRODUGE
1" OUTPUTS ONE
RAW cLOCK T | CLOCK PHASE AFTER
(0DD) | | EITHER INPUT A
CONTROL OR B GOES TO "I"
H200
RAW CLOCK L& |
(0DD)
L - - - — - - q |
| |
|
[ |
RAW CLOCK T |
(EVEN) OUTPUTS
|
|
|

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-5.10,1I 2c27¢C
—(120) (a01)
0.2 ,LLSEC 0.7 uSEC 4 MS
2C16-9,10
FIXED PLUGGABLE

IZDI2-7

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 separate

capacitor cards.

3c28-6,7
8 wSEC
(0OBSOLETED
PLUGGABLE I WSE REPRESENTATION)

3C28-6,7

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
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
D
0.1 uSEC 0.15 uSEC

TAPPED INDUCTIVE DELAY

—(] - 1 /A

to t t2

-
z

\
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.

"y " "y 0 0
>‘> —>

"o

| "t
o CIE) o

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. 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

J001, with 2D12A representing its jack assignment.

CRDINATE (ROW) HORIZONTAL (COLUMN)

OUTPUT TEST POINT

XCHASSIS NUMBER ]

2D12A

*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,

SINGLE WIRE
2.:2 (COMMON GROUND RETURN)

SHOWING PIN "M"
> OF CONNECTOR 2412
TWISTED— PAIR TRANSMISSION LINE

3HI- A9, AIO %}—-———».—)
/ AN

CONNECTOR SECOND PIN NUMBER
NUMBER (NEGATIVE — BIASED LINE)

FIRST PIN NUMBER
(POSITIVE - BIASED LINE)

Figure 14, Cable Connections
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F120 B27 4 00XXXX

F122 E26 4 10XXXX

F126 E23 4 11XXXX

F207 D27A 5 70, 71 ]
F211 D25A 5 | aA-Q

F213 D24B 5 |73

F214 DO8C 5 73

215 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 D22C 5 -Z >R ? Trans.
(F226 D14A 5 -Z; — R

F228 DI5A 5 +1 - R

F229 ciz2c 5 |z, - R +1 = Ry

F232 D13A 5 01 3rd or 4th quarter
F236 c14C 5 72C or Load Mode

F237 D10A 5 72, 13

F238 p10C 5 72, 13

F244 D44A 5 | 76

F245 D44C 5 76

F246 C43C 5 | 72 J
F303 E111A 6 Bit 0 1 )

F322 F129A 6 | Bits } F” Register
F405 A14B 6 7100 C Cycle

F407 CO4A 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 £02B 6 7677

F537 F86C 6 7677 4 quarter

F541 A86A 6 | Specific Add F!
F550 F113A 6 XK02+XX03+XX12+XX13 Trans-
F563 C123B 6 0100 4 quarter lators
565 B115C 6 0101 4 quarter

F576 D21A 6 015X C Cycle + Interrupt
F5717 E77C 5 01XX 3rd or 4th quarter
F578 E77A 5 XXIX

F579 ET6A 5 F550 + XX1X

FORM 510

TERM | LOCATION |PAGE DEFINITION
F586 A123C 6 XXX11X - F! Translators
1510 F76B 20 | BER - Q
1512 F55C 20 | BER -~ Q
1513 F55A 20 | BER - Q
1557 F10C 20 %t_ofligggcs_quence Interrupt
1562 F104C 20 uifer Cycle
1578 E104A 20 Storage Sequence Interrupt
1579 E104C 20 Storage Sequence Interrupt
1581 F56C 20 %ti)f?iggcsith_uence Interrupt
1591 F58A 20 uffer cle
1592 F58C 20 B_H'_CLI_EU ffer Cycle
1594 F59C 20 uffer Cycle
J0o1 C39B 2 1 quarter
J002 D36B 2 E-1 quarter
J005 E72A 2 1 quarter
Jo10 C38A 2 E-2 quarter
Jo11l C38C 2 2 quarter
Jo12 E106C 2 2 quarter
Jo14 BO1C 2 E-2 quarter
J020 C37B 2 E-3 quarter
Jo21 B26B 2 3 quarter
Jo22 BO4A 2 E-3 quarter
J030 C36B 2 E-4 quarter
Jo32 C34B 2 4 quarter
J033 C33C 2 E-4 quarter
J038 E19C 2 4 quarter
Jo40 DO1C 2 E-4 quarter
J221 BOSB 2 C & Buffer Cycle
J223 B17A 2 C Cycle
J225 C86A 2 C Cycle
J231 BO7B 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 Al16 1 MC
J924 B18C 1 Load
J926 B16A 17 Select PER or Load
J928 D04A 17 | Select PER
J931 DO6A 17 | PER and Load
J936 C43A 2 | C Or Buffer Cycle
J939 c21Cc 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 | CcCyce
K221 A29B 2 C Cycle
K231 A25C 2 D Cycle
K241 A24C 1 Block + 1 - R
K421 B24C 16 | Wait Input
K440 A07 16 | I/0 Sequence Control
K441 A06 16 1/0 Seq. Control
X908 F32A 20 | Buffer Cycle
X909 F32C 20 | Buffer Cycle
S120 Cl12A 13 | Ext. Storage ODD/EVEN Bank

elect

s121 c1i2cC 13 | Ext. Storage ODD/EVEN Bank

Select

FORM 510




| 3 4 5 6
4253
JOO!
O g, 403C ci22c 1 AT
A02 R F
= 4924 J232 cL
PER—3>INP [ z
Q 4926 K44l J254 L" "F Fa17 Woeo | zr—>a
—->
J00S EXT—>INR — 157
4020 c3A % = 26 r_”‘
:53:} O DOWN FOR: W06 4 Q
EARLY | -
1594 LY 03, Joul L“’I v
FIRST EARLY D3 ON A04 AO3A 1256 _oaE LA TR
72XX OR 73XX w090
—— s ] SR s
F229 wo7o | L
PER—> INP J93g
1594
Ja52 F223 IB/Fg b—1578 +27—>R
c304 . AB4
O =3 OOWN_FOR J2s4e £094 u
e, s— EARLY Cg4 _ FEXCEPT DURING BUFFER CYCLE o2l © Fl>F
EARLY 2 ON 7100 T A031 (a2t J033
Joos €3 0N INTERRUPT cosc (E41J040-Q coic  DOWN FOR: F534 1578
. ARLY C, A
F513 AZQ y2s! EARLY 2 EXCEPT ON C
4020 _ - F226 woso | L
(T)x220—0
Ao8| (E2)J014 F225 ~z—>R
@0+71) A09!
J202 IS DOWN FOR AIOI Al
40-:-43,70,71, (@ B3 _
72,73, O3 D J232
72,73, Cq D488 7100 F407—Q  coa ue FORY
7 ¢z (EARLY) O——{ wooo ] L. a Jes2 | EARLY Ci ONTI00
F577 2 EARLY 2 ON 7100 T
ol 0103, 0li1, 0113, 0115 @ D3 251
J900 s
F303 0478 F405
F579 F523
76 C, 2 Ton F228
Joot Fa17 O—Js20 1253
F534 E798 .
e DOWN FOR' wizo LAZ(RI>0
BFRIAI362 El7 Doia C EXCEPT ON 71 F232
= F244 —O Fa07 7100 A73
J204
5 s 1, i phas
3
A-2°—>»Q
Fos1 04 592 El4pn  P—>0 F322  F578 F232  Fses Fs78 AT2 _ (SHIFT A LEFT3)
J204 1579 STORAGE SEQUENCE
] S [wio ]
J203 IS UP FOR SEL.COMPL. wos! INTERRUPT -
INSTRUCTIONS ONLY. = F232
J203 | PROBE A FETIE
c298
. i €107
Fo22
X909 - DIVERT
F537, F563 F214 JoI2 A—>T i K01 olle
Elld . s120 —O
o
4030 J204 4203 K220 S8 —o
1 ——
F120 03(@ 4th QUARTER F245 F563 1024
J204 1S DOWN FOR 909 Fo3r Kitl H m READ
K140
SEL. COMPL.
F246
cara F244
JOI I
1592 O - CLR Z EN3 El02C
2] = = Kz —o———{ w]
F236 —
907 m ka0 O WRITE
Jooz  J936 (@) ) INN>T
1]
= %03 | 08
F246 k140 —O
F244 —
Ki31 INHIBIT
F232 087
F550 K140 H m
. 2
(SHIFT A LEFT 1) Fau A—>Q
l [ REFERENCE DRAWINGS
F232 g N
FI00 C26A 023¢ D23A F550 § I = CONTROL DATA
D278 o
¥ D ORE - oration
‘f I . COMPONENTS (UNLESS OTHERWISE INDICATED)
F535 F535 Ele Lz — e ———
3 § I e TOLERANCE VALUE _‘ $IZE — | FROTET SR ROOTET
3 < RESISTORS
g8l || 2 — - 160 -A
F405, F576, F565 J002 I%57 p_,q - s CAPACITORS o .
*THESE ARE ALL"V's" ON 7677 INSTR ' ' = W TRAWING NUMBER
B O O I I T 20300300 | H
=
2 gle " g LOGIC DIAGRAM -
3H g
> &8 a
F405 F541 z HEIHE TIMING CONTROLS 3




| 2 3 5 6
TERM | LOCATION [PAGE DEFINITION
SYMBOL REPRESENTS F 1S FORCED TO
1514 E62A 6 Forced 71XX
F516 E13C 6 Forced 71XX FS516 FORCED 71X X 71
F530 D03A 6 Half Write F530 HALF WRITE a1
F531 DO3C 6 Hall Write F535 7677 74
5 7 F574 015X
F535 D02B 6 7677 ey %0
F536 F86A 6 7677 INTERRUPT
F574 D42B 6 015X, 016X, Interrupt
F575 D21C 6 015X, 016X, Interrupt Fs3s 045A Foll £34 FOSI €27
)
1063 D126B 10 | Bit6 F574 /ﬁ 1063 F000 XXXX00 00XXXX
1073 D122B 10 | Bit7 D4l Dasc £00! roal
1083 D121A 10 | Bit3 Foo!
1093 pteic | 10 | Bite [ lu Register Foul €33 FOS1 o31a
1103 ciz21c 10 | Bit10 XXXXOl 01 XXXX
1113 D120B 10 | Bit11 F000 Fo40
NO003 E41B 1 Clear F F535 coro
N004 E40B 1 I-F :530 £38A €32 FO50 €26
1 e —p o)
N104 E17B 1 | Fl-F /ﬁ - FOI0 XXXX 10 10XXXX
/ D40 £38C FOOI FOa1
o
F
olo - FOS0 €25
FI03|  XXXXII 1IXXXX
FO00 FO40
Fes0 D394 Fo31 £30 Fos2 €23
F516 A
F574 /‘f Toas F020 XX00XX m HIXXXX
/J D38 D39C FO21 FO42
Lo Fo2i —————-
FO31 e3ic
-FIII XXOIXX
F020
£
F530 ~ £36A 030 €29
/’ 1093 o [ Fosz] XX10XX
/ 037 E£36C Fozi
| {ros | [Fon
FO30
€28
xX11xx
F020
E35A
F5§30 A
F574 F040 _____.,- m
/ 1103 £
/ D35 E35C
E20a
I3 ° °
w / 034 E20C
i | con
e
104 - NOO3
t (CLEAR F)
- . e [ l Toi REFERENCE DRAWINGS
] S
L e
§ e olm CONTROL DATA
noos g | | — CORPORATION
"f | | COMPONENTS (UNLESS OTHERWISE INDICATED) :
iz |
° § ) ToLERANCE VAWE size PROJECT GR PRCOUCT
S.E RESISTORS -
== ‘gl CAPACITORS o _ o 160-A
Zi @ DRAWING NUMBLR
. |
: o] e
A NHNNE F REGISTER & 20300400 |A
- HHHH T
FORM 510 : HEHHE TRANSLATORS 4




TERM | LOCATION [PAGE DEFINITION
A110 C49A 7 Bit 11 . .
Al13 E92C 7 | Bit11 } A Registe:
1000 D41 4 Bit 6

F001 D41C 4 Bit 6

F002 D45A 4 Bit 6

F003 D45C 4 Bit 6

FO10 D40A 4 Bit 7

FO012 £38A 4 Bit 7

K013 £38C 4 Bit 7

F020 D38A 4 Bit 8

Fo021 D38C 4 Bit

022 D39A 4 Bit 8

F023 D39C 4 Bit 8 > F Register
F031 D37C 4 Bit 9

F032 E36A 4 Bit 9

F033 E36C 4 | Bit9

F040 D35A 4 Bit 10

F041 D35C 4 Bit 10

F050 D34A 4 Bit 11

FO051 D34C 4 Bit 11

F052 E20A 4 Bit 11 J

F100 E34 4 XXXX00 Y

F101 E33 4 XXXX01

F102 E32A 4 XXXX10

F103 E11 4 XXXX11

F110 E30 4 XX00XX

F111 E31C 4 XX01XX

F112 E29 4 XX10XX > F Register Translators
F113 E28 4 XX11XX

F120 E27 4 00XXXX

F121 D31A 4 01XXXX

F122 E26 4 10XXXX

F123 E25 4 11XXXX

F126 E23 4 11XXXX |

F333 F129C 6 Bit 3

F340 F1244 6 Bit 4 Fl Register Translators
F350 F123A 6 Bit 5

F361 F120C 6 Bit 6

F404 BO5A 6 7100

F405 A14B 6 7100 C Cycle

F406 C04C 6 B~ D

F502 F111C 6 00000X Fl Reg.
F512 E61C 6 XX00g Transla-
F540 D86B 6 Specific Add -tors
F550 F113A 6 XX02, XX03, XX12, XX13
F565 B115C 6 0101 4 quarter

F574 D42B 6 015X, 016X, Interrupt
F576 D21A 6 015XC, Interrupt C Cycle
1594 F59C 20 Buffer Cycle

J0oo E22B 2 E-1 quarter

Joo2 D36B 2 E-1 quarter

Jo10 C38A 2 E-2 quarter

JO13 BO1A 2 E-2 quarter

Jo20 C37B 2 E-3 quarter

Jo22 B04A 2 E-3 quarter

Jo3o C36B 2 E-4 quarter

Jo33 C33C 2 E-4 quarter

J212 E32C 3 | Al-s

J217 C41B 3 AL =90

J218 C40B 3 Ay=0

J219 C25C 3 AtQ

J221 B08B 2 C & Buffer Cycle

J231 B07B 2 D Cycle

J233 £08A 2 D Cycle

J255 E14A7 3 P - Q. Storage Sequence Interrupt
J003 C18B 1 Load

J904 C17A 1 TLoad

J907 C17C 1 Enter

J909 C15B 1 Load Or Enter

J915 B18A 1 Load

K201 A31C 2 A Cycle

K210 A30A 2 B Cycie

K230 A2547 2 D Cycle

K231 A25C 2 D Cycle

K323 B28C 14 T'unction Ready

K440 AQ7 15 1/0 Sequence Control

FORM 5i0

F122
Fiol

F120 H,15
Fiol

FO33

72,73,7100 D03IC
F203
—

F122
ax,5x

74,77

029A

J002 F205

K210

D288
J0o22

K210

;

Fi23 bera
Fli2 O F207
FOIO —=
70,71
FOS2 027C
FO40 ,-
Fi O F209
FoI2
X@, X4
EXCEPT ON
LOAD OR ENTER
026A
F100
4903 —O F210
4903  Fawo |

IX, 3%, @ 83 F930
3% @83 £939
40-43 8 Fal2 b2
50-53 B3 (Fi22 O
Fo22

‘2

B3

04,05

q

DI7A

70 +71

F238
Joo0 72,73C
221

INDIRECT

44-47 B3
54.57 B3

10-13 B3

A POS.

Fi23
Fl12

F102
FSi12

0o8¢

oo A ren]

026C

z—a
O Farr | “L°
[ror ] 255

01sC

ALL "b" INSTR.
EXCEPT 64, 65, 66

JO0O

Fili 64-67 (@ Ist IF
Fi2e ¢ JUMP COND. SATISFIED
F2i9 :
Di4A
—-Z—>R
F023 QO 05, 07(@ 4th
FNOI

CO8BA

F239 | 73

F213
F220

F213
F220

F239
F246
J903

Dy EXCEPT ON
JUMP INSTR.

60-63
(@ EARLY st
IF JUMP SATISFIED

B, EXCEPT
ON i, b
DIOA
O -F237 72,73
D1oC
O F238 | 72,73
B129¢C

O 72,73, LOAD MODE

J030
FII0 Fa3i EARLY 4th ON 03, 04, 06
Fa19 F227
ci2c

F229 | Z—> R, +I—> R
F205 K201 A CYCLE
F200
F230

F2i9 0I3¢

F126 —QO F233 | 6X JUMP

Fize =

Fi23

FII3

Fl01

B>C OR 75

J2ai

F22l

FOI3 E3lA D44C

% —0 F242 76

FI26

- A08C D444
s i‘ry REFERENCE DRAWINGS
g 2
H j® - CONTROL DATA
5|0 - ® CORPORATION
P
© COMPONENTS  (UNLESS OTHERWISE INDICATED)
H 3 TOLERANCE VALUE e
=4 PROJECT OR PRODUCT

e; < RESISTORS
=! E CAPACITORS L 160-A
B Uiw DRAWIIG NUMBER
THERREE TITE 20300500 F
g a
= HE] 1 FUNCTION TRANSLATORS T
; HEHE '
g HHHE j :




| 2 3 4 5 6
TERM | LOCATION |PAGE DEFINITION
Al123C
. B . F312
F003 D45C 4 | Bit6 1" Register XXXt
F101 £33 4 Hoor —— F322
F102 E324 4 .256 1258 £ 300 cliac
F103 E11 4 261 f313 XXXX Ol
F110 E30 4 e .
F112 129 4 I Register Translators J916 Cli4A
- Einl
F120 127 4| 00XXXX N < P! XXXX 10
F122 E26 4 | 1oxxxX 1001 — [F300  |——F302 3 £330 LEIL
Fl123 E25 4| LIXXXX Fizs e F38i 2.3xx F340 Fs76] OTSKC
F213 D24B 3 73 | F301 F303 F370 D e INT@C
F224 D17A 5 70 + 71 cn3c
FII8A F 353
= F343 » F556] XXOX
F227 D16B 5 0X 1011 -—<>3 F310 _"{_Fﬂﬂ 8 FSIT
72 F331 cu3a 7200 JF570
F246 C43C 5 72 Fl27 FII3C F400F“ . 7300 JF 557
8 F558
F248 Cc102C 5 75 > F311 —;[—m £ 390 BIIIC A E62A EI3C
F539 BO6C 13 | Indirect + Memory Fizoh Fss8 FlioA Flioc Fsoz O rse0] J_Li o Py J—
FORCED
. B40 L o7 E F3s1 —O X oloxg qF361 —O 3 ORcel
H106 F42 20 | T-6 >: clieA F410 FlilA FIiiC =
N — 00000X
1001 E123A 10 | Bito rozt F320 F554 £4% Ar25C (XXX0g) F510
1011 E123C 10 Bit 1 Fi126 cHoc F380 Fo70 BIIIA
1021 E122A 10 | Bit2 L esa [rass | F370 F507| 00000X @4tk F555
1031 E122C 10 | Bit3 ' XXX5g Fs51 F8s9
1041 E121A 10 | Bit4 cligA F340 Fu3A
1051 E121C 10 Bit 5 F350 © XX02, XX03, XXi2, X X13 NOO4 HALF WRITE
1061 E120A 10 | Bit6 [ oo F3il FSI0 Jos F335p xxxeg
1071 E120C 10 | Bit7 nverters £300 a2 Fs30 M920 —> F331
1081 E119A 10 | Bits 1031 F330 F 360 003 B Feo!
1091 E119C 10 | Bit9 i
1101 E118A 10 | Bit10 F12s Fi25¢ XX77g N106—> Fs3 i El03A Cl2A  SELECTIVE
11t E118C 10 | Bit11 J b r3a o F33] Mozl — Jump
1563 F104A 20 | Buffer Cycle F118¢ 5 F341
1578 E104A 20 | Storage Sequence Interrupt 1041 _% F340 —"{_ij_l M922 >D> (5 Fas  FSI Fae2
1582 F09C 20 | Buffer Busy Fi24 B129A F213
1590 F57B 20 | Buffer Cycle g F3a | Fae3] F3% coac Fze po3iC Fa24
1598 F24A 20 | Buffer Active E64A F406 ‘2°3J 8—>0 E103C lees;x E66C E63A
J003 D08A 2 | E1 quarter 1051 —O ——{ r3s2] o
JO12 E106C 2 T—S_T—quar T S F350 Al48B F34|F55I F517 F518 FSI9 F520| P+2
Jo14 BO1C 2 E-2 quarter F123 £64C F405| 7100 @ C xxox rsip
J020 C37B 2 | E-3 quarter 106 P> F38! F360  Fs00 ©
Fl1228
J021 B26B 2 3 quarter J920 O
J032 C34B 2 4 quarter
EI0SA
J036 0 - J256
E04C 2 E-4 quarter 1061 360 lF362 SELECTIVE
J037 E19A 2 | T quarter 120 sTop Fose FWD 00
INTERRUPT @B CYCLE
Jo38 E19C 2 4 quarter F361 ! J248(B) RETURN JUMP
>
J223 B17A 2 | ccycle roor gl
— E1248 M9
J232 E08C 2 D + Buffer Cycle J256 ®
F370
J248 F15A 2 | B Cycle 28! s 1es Fss8 F354 —O fees) sioas
54 F565
7256 ET5A s | cr Fli-pl Jors 1071 —| . FSi3 Fsse [ Fses | Gio@ 4
P— 7
J261 E21A 19 | Interrupt ﬁégg 0868 AB6A oz
J270 | E67C 19 | Tnterrupt ros! 232 —O SPECIFIC ADD S8
O F 569 4
J909 c16C 1 Load Or Enter F380 F 402 r362 [ Fses] 7300 @ K201 BO6A
Jo14 C09A 1 Load FlI7 2993 —0-5{ Fs32) TND. 60 @ Al
J916 c42C 1 Load + Enter + Sweep > 2! 81128 1565 Faoz
J920 A116 1 MC \ F30l XXX Og FI10
J939 cz21C 1 MC ros! F390 18 Fior
K201 A31C 2 A Cycle Fue 1563 e
K221 A29B 2 C Cycle p—> F39I F360 C1208
- F564 | 010X 4
K441 A06 16 1/0 Sequence Control K\ Fs503 @ Joo3
1101 INT By F526
NM320 Fl11C 16 Info. Ready F400 J248
330 A17B 16 | Output Resume 115 chec
M920 | A40A 22 | Selective Jump #1 Fsss 10,20,30,40 >R
1921 1408 22 | Selective Jump #2 > Feo! 032 1003
M922 A10C 22 | Selective Jump #3 XXOX @4 7TIXX QF5l4
M923 | A244 22 | Selective Stop #1 T —g @s, L2
M924 A24B 22 | Selective Stop #2 ' Fa10 g AEFEREGE DRAWINGS
M925 : i .
5 A24C 22 | Selective Stop #3 HI06 Fl2ie Fli4 F333 H CONTROL DATA
003 E41B J920 Bl14C _ o
N 1 Clear F N4O3 Fall . - 7
<004 188 L B F585 | 01204 ¥ CORPORATION
- !
<100 D58 . Clear 7 CPPER 236 F33s c15a sle COMPONENTS (UNLESS OTHERWISE INDICATED)
A B SR F530 3 5 TOLERANCE VALUE SIZE NOS—
R o FIot B2IA FORCED 3 PROJECT OR PRODUCT
N101 D57B 1 IU - Z[. Filo o m FS51S F534] cUNCTION g!g RESISTORS
N D33B . R Fzo Fs74 o CAPACITORS 160-A
g%;% ?52 1 Clear Al F570 3 TRAWING NUMBER
37B 1 T-5(D + BFR Cycle) i -] - TmE
V001 Ad5A 1 T-X1 Timing Chain 5" g 8 H F* REGISTER 20300600 N
e o | |EE £l AND TRANSLATORS e
© |




| 2 3 4 5 6
TERM | LOCATION |PAGE DEFINITION
A200 C73A 11 | BitoO
A201 Cc73C 11 | Bito
A210 C72A 11 | Bit1
A211 cr2cC 11 | Bit1
4220 CT1A 11 | Bit2
A221 cric 11 | Bit2
— J900
A230 C70A 11 | Bit 3 Dags
A231 Cc70C 11 Bit 3 Joit ————-A\—s' w000 F wor
=y CLEAR
A240 C694 11 | Bit4 A Ba0! s501
! 269C 11 | Bit4 !—+ L100 ) Lios
Azal ¢ Moo ¥ EBOA Mios [—-—> E87A
A250 684 11 | Bits azol ROl N rom
A000 A002 20! A261 O 2060 Ace2 X261
A251 C68C 11 | Bit5 > u217 I
=is r A1 Register ceo 50 csa
A260 c67A 11 | Bite g 001 ->{ 4003 |—>x200 A260 - of 4063 }—> x260
A200 O QOO0I, Q03I £ 1 A06! F——> Qo61, Q09! E87C
A261 C67C 11 | Bit6 80C
A270 C66A 11 | Bit7 F——@
. B400 B500
A271 Cc66C 11 | Bit7 s
i L BSII LIO7
A280 C65A 11 Bit 8 Mio! . (o]} coin Mo ) [——’ coox
A281 C65C 11 | Bit8 . ~ [ Ro8!
_ 5 A0I0 A0I2 RO2I A271 — A070 ﬁ'@——’ x271
A290 C63A 11 Bit 9 " O > J217 X211 b, > J28
B 006 B4l L—‘ c59 D——) \h cs53
3 +—> AOI3 X210 270
A291 C63C 11 Bit 9 —*I voos | aaos az210 Aol aoi1, qoar . A u 2071 P A073 X270
A300 C62A 11 | Bit10 L > £88C
A301 Cc62C 11 | Bit10 ca8B ) w207 N
A310 C61A 11 | Bit 11 1202 NoO7 . 8423«0 1785
1 B521
A311 Cc61C 11 | Bit11 L102 Li08
B400 B128A 13 | Bito | o-c478 Moz | £824 w031 Mios L r} Esoa
\~ ROS!
B401 B128C 13 | Bito |. s200 — [ w07 }—>a—>ay Azl ac20 [T o noze |— 1231 Azel a0s0 [T o nosz 1%
B410 | B127A | 13 | Bit1 L oo oo O e P
B4ll | BI27C | 13 | Bit1 case a220 am Py p— > 023 |—> x220 A260 0 ro81 o 083 |—>xzs0
B420 B126A 13 | Bit2 —"—"u I, QoS! Fac > ——> qos8l, Qi o5t
B421 B126C 13 | Bit2' | s202 —
B500 B125A 13 | Bit0 ) 5
B501 B125C 13 | BitO 1590 ssoe|420 orsszo
B510 B124A 13 | Bit1 B Lios 8701
Bsi1 | Bi2ac | 13 | Birq o Direct Bank wi03 S casn "wos e coon
B520 B123A 13 | Bit2 a2 N = Roa4! N Qo1
B521 B123C 13 Bit 2 e a030 S 2 X231 A291 O 5 A090 Toe A092 X291
B600 B122A 13 | Bito ) - cs? Nprrey SN N csi
B601 B122C 13 | Bito 4230 o nos 5 coar, aosr 4033 x230 A290 O3 sos Py 4093 X290
B610 B121A 13 | Bit1 Indirect Bank e E83C £90C
B611 B121C 13 | Bit1 j
B620 B120A 13 | Bit2 NOO7 ——]
B621 B120C 13 | Bit2 s786—1  BSOO 8700
3 B7H
B700 B119A 13 | BitO 861! Li04 Liio
B701 B119C 13 | BitO Mio4 ) £84A o8 Mo L ¥ I E9iA
B710 B118A 13 | Bit1 Az41 042 ! A301 @—ﬂ”'
B711 B118C 13 | Bit1 j Buffer Bank ‘°“256 o2 x2ai 5] 400 e 19 %301
B720 B117A 13 | Bit2 ol = 50
B721 B117C 13 | Bit2 A240 70j A04l L — > Qo0al, QO7I :s:s xaso a300 T Aot L —— a0l qon 2;02 e
—— ’ ]
F217 D26C 5 zZ;, ~Q %
F534 C15A 6 Forced Function
I 8610 B710
1557 F10C 20 Storage Sequence Interrupt 862! 8721
1590 F57B 20 | BFR Cycle MIOS Lios cosn i ]—> L con
202 c3zB S| A A A251 O 2050 s a0sz }—» 528! A3 o 1O A2 8031
J784 B42B 13 Storage Bank Selection to A O™ > 217 51 L On > J218 X311
J785 E42B 13 Storage Bank Selection to A LT ] €55 2053 X250 310 NA c49 e F218
J786 E54B 13 Storage Bank Selection to A A e A05! > > - @—"ulo
7900 C22B e E 250 aost, aoss £85¢ LAl > Fas £ooc
Jo11 Cc23C 1 Clear A J900 a
7920 Al16 1 MC BEZO CLEAR AU
- _J 8720
A1100 4204 27 | Set Bit 0 Nio7 ot
= 5 J785 J786
1101 A20B 27 | SetBit1 b ) (SBC->A)
1102 A20C 27 | Set Bit 2
103 A21A 27 | Set Bit 3 a9t
i 4920 2 s REFERENCE DRAWINGS
104 A21B 27 | Set Bit 4 NOTE Fasa § @
A105 A21C 27 | Set Bit 5 ) ) “L" CARDS SHOWN GO TO DIGITAL H e - . - CONTROL DATA
M106 | A224 27 | setmir¢ p - Register Manual DISPLAY CONTROL RELAYS,PAGE 28. . — CORPORATION
"M" CARDS ARE SHOWN ON PAGE 27. © NENT .
AT107 A22B 27 Set Bii 7 . 5 z COMPO! 'E:HS‘"CE (UALESS ::::::w:sz mmm:"
NM108 A22C 27 Set Bit 8 S 5 Py PROJECT OR PROGUCT
\109 | A23A 27 | Set Bit 9 £ £l | ommenons 160-A
Z by .
110 423B 27 Set Bit 10 3 | wi == DRAWING NUMBLR
M1l A23C 27 | Set Bit 11 J g | lals s LOGIC DIAGRAM 20300700 A
. EHHE PAGE
FORM 510 H g § g REGISTER A




FORM 510

T 2 3 4 5
TERM | LOCATION |PAGE DEFINITION
s | meon | 7 | B S _REGISTER P_REGISTER
A003 E80C 7 Bit 0 soss . NOOS
E81A 7 Bit 1 L MO000
A012 ! ! 922 o Nooz * 112 4003 v
A013 E8IC 7 Bit 1 A201 sooo [ > T200 4780 —O——fro00 |} Lo00
022 E82a 7 Bit 2 085 c8s
A023 E82C 7 Bit 2 AZOO—C/ S00!1 ——> 71201, LOOO > :?gg POOL —> QooI
A032 E83A 7 Bit 3 —O———)MOOI
) A A0I3 ]
4033 E83C 7 Bit 3 a2t —A 5010 T202 A 760 POIO }—> LOOI
A042 E84A 7 Bit 4 c8a
AO4 . o84 % 1J12 CONNECTS TO EXTERNAL
A043 E84C 7 Bit 4 A210 _(‘,/ SOl —> T203, LOO! > ?%{2} o POII —> QoI MEMORY MODULE(S) WHEN USED.
A052 E85A 7 Bit 5 s 2023 M002
A053 E85C 7 Bit 5 A221 —o/ soz0 [—> T204 J/ 1780~ O po20 }—-> Lo02
Yy P A Register
A062 E87A 7 Bit 6 083 cs3
A063 E87C 7 Bit 6 A220 —-C/ s02! —> T1205, LOO2 ﬁ(;%% o Po2I —> Qo2!
A072 E88A 7 Bit 7 c> M003 ——
A033
A073 E88C 7 Bit 7 A23) soso [—=> T000, 002 ,‘/ J780 PO30  |——> LOO3
A082 E89A 7 Bit 8 082 ™ ce2
A083 E89C 7 Bit 8 8848 | A230 —o/———> $031 |—> To0OI, 003 ﬁ?&g o P03 }—> QO3I
A092 E90A 7 | Bite 212 Nroz AL " Sw Loo3 rogs | Mo0d—
A093 E90C 7 Bit 9 1589 A241 soa0 | > T000. 000 o/ o781 —O——pos0 |—> LO04
A102 E91A 7 Bit 10 081 c8l
A103 E91C 7 Bit 10
Al12 E92A 7 Bit 11 A240 —F S041 t—> T002, 003 3%[2__0___, PO4I —> Qo4I
Al113 E92C 7 | Bit11 J Loo4 MOOS——
= N AO053
A200 C73A 11 Bit 0 A251 —C/ soso [ > Tolo, 012 E / 9781 —O— pos0 |—> Loos
A201 Cc73C 11 | Bito 080 ~ c80
A210 C72A 11 | Bit1 A 250 —C/ so51  —> TON, 013 A052 _ } POSI  ——> QOS5I
A211 C72C 11 Bit 1 LoOS > J78l Wo0s ——
A220 | c71A 11 | Bitz azer —] soe0 > T300 L e P060  —> Loos
)
A221 c71C 11 | Bit2 079 N c79
A230 C70A 11 Bit 3 A260 -C/ s06! —> T301, LOOS A062 __ PO6I —> Qo6
A231 croc 11 | Bit3 > Jrel 007 —
T H A073
A240 C69A 11 Bit 4 A271 —-c/ soro [—> T302,L007 ng —O— po70 |—> LOO7
A241 C69C 11 Bit 4 D78 c78
A250 C68A 11 Bit 5 8838 a270 —£ > so7! I 5 T303 AO072 POT7I —> Qo7!
A251 C68C 11 | Bit5 Al Resict a1z pos 1A T Su J) JTBI'_O___)MOOB____‘
= & egister —O— A083
A260 c67A 11 | Bitse g 1589 azel A so50 T304 - 1983 —O0— pos0  }|—> Loos
A261 C67C 11 Bit 6 077 c77
A270 C66A 11 Bit 7 AZBO-C/ S08| [—> 7305, LOO8 ., A082 POBI —> Qo8i
A271 C66C 11 | Bit7 > uaz“‘o’—"moog_j
: K A093 _ o
A280 C65A 11 | Bits azer — Sos0  —> T00, 102 ~ 4093 p050  —> Loos
A281 C65C 11 | Bit8 076 c7e
A290 C63A 11 Bit 9 A290 ——C/ s09I —> TIO!, 103 A092 _ 5 PO9I —> Q09!
A291 c63C 11 | Bit9 Loo9 > Jre2 Mo10——
it 10 AlO03
A300 C62A 11 Bit 10 —— T100, 101 L 4782 P100 —> LOl0
A301 C62C 11 | Bit10 as01 - si00 Iou ®
A310 C61A 11 | Bit11 075 N c75
A311 c61C 11 | Bit11 J MOO_C/' sior |—> Ti02, 103 o por s alor
1589 E63C 1 Buffer Cycle & 1st quarter Lolo > Jrez MOI 1
J201 C30A 3 ~P, S~ P o, 112 M Al O] l,, o Lo
J212 | E32C s | abEs HOOS 843 asn o f 51 o Jrez R
J780 D64B 13 Vo005 074 N c74
- P
‘;Zgé gggg ;g At A48 A310 —OL—) st b—> Ti, 3 a2 o Jeit b ann
J910 D11B 1 Clear P |
7920 Al16 1 MC N
MO000 A34A 27 | Manual Set Bit 0 ) T
1001 A34B 27 | \anual Sef Bit 1
MO002 A34C 27 | Manuai Sei Bit 2 HOO2 B46B| X I2 g 'a REFERENCE DRAWINGS
M003 357 27 | Manual Set Bit 3 g @
M004 A35B 27 | Manual Set Bit 4 [ ] vo0z] assc § | CONTROL DATA
T e (o o T = " covonon
: i A3bs ‘ Manual Set Bi i "L" CARDS SHOWN GO TO DIGITAL 5
007 A36B 27 | Manual Set Bit 7 VOO! | A4SA 201 -— OISPLAY CONTROL RELAYS sl COMPONENTS ___(UNLESS OTHERWISE INDICATED)
1008 A36C 27 | Manual Set Bit 8 882 053 : HE ) TOLERANGE VALUE sz ST
\1009 A374A 27 | Manus! St Bit 0 J910 ﬁ CLEAR P m S—Py gl2 2| | esisons 160 -A
AMO10 A3TR 27 Manueai Set Biv 10 J201 J20t &|e « CAPACITORS
011 A37C 27 | Manual Set Bit 11 | 880 ) ® T
010 \l1c 27 | Clear P 4910 nios |-S-EAR Py . o] e 20300800
J201 £ ) LOGIC DIAGRAM
8le e
= 3% 3 PAGE
- ; | |§|2|§|s| REGISTERS S AND P 8
i $E|%)%




| 3 4 5 6
TERM | LOCATION |PAGE DEFINITION (r—2.)
p— NOOI
F240 A08A 5 75 (PER—2,) M200 1415 6402 M206
" . L Jaos - E (z,— out M |/ 2poe
H400 BO3 17 I.oad Mode Conirol 2P08 Ta33 1508
X S (CLRZDY 108 IS 608
1001 E1234 10 | Bito N A A 2y -20uT) s 1420
1011 E123C 10 | Bit1 l"»‘) 000 Wis 1920 ">—}n 0060 Y032
1021 E122a 10 | Bit2 100! \L‘r 2000 L200 l 081 ——0- z0eo L 206
1031 E122C 10 | Bit3 073 I clzoa ?——! ver ] cizza W
1041 L1217 10 | Bit4 1430 L ) 001 |— 007 '93 943 ol 7061 |—> Go8 ! L2oe P>—
1051 E121C 10 | Bit5 . ROO! A Ks2® F‘ RO6I "
1061 E1204 10 | Bits I Inverters > xao7 LS
1071 E120C 10 | Bit7 m20! m207
1081 E119A 10 | Bit8 N NN
1091 E119C 10 Bit 9 B B nIS  6J08
1101 E118A 10 | Bit10 [9>—>>~—> oolo l—9>_>>+oo1o
. | J J
111 E118C 10 | Bit1l J 1011 _% 2010 L201 1071 —o z070 L207
7209 D23A 3 | 7a . I cizm 8 ; CI> vee | [ cizre
Ja05 | E43 17 | Enable Inputs to 20 - z° sas L Son o %}-— w557 L) 2om I 1073 9)-
J406 E12 17 | Enable Inputs to 28 - z!1 ROII 8 ra40 ROTI )
J430 E53A 17 | Level 1 > LS
J431 E53C 17 | Level2 M202 m208
J432 E52A 17 | Level 3 Ny N
J433 E52C 17 | Level 4 ¢ ¢
J434 E51A 17 | Levels p PerlInput P>—)>—» 0020
J435 E51C 17 | Level 6 021 o 7020 L202 108 —0 2080 4 L208
J436 B14A 17 | Level 7 on I ci2ec ¢ bes l ci27c X
437 A01C 17 Level 8 1023 L302 1083 L308
J eve J V432 ¢ 5 2021 —> 202 - >_c Ja32] | 2081 L o Q08! - %>—
J932 C124 16 | L306 - L311 RO2! >~ ROSI «
7933 c12s 16 | L300 -- 1,305 [ Output Cable Gates 4209 L
K407 Co6C 17 | Clutch Control M203 M209 (74)
K409 AloC 17 | Sense 7th Level J :], RN
K523 B22C 16 | Sample o o
M200 A06A 27 | Manual Set Bit 0 P}—) 0030
M201 A06B 27 Manual Set Bit 1
] 103 —50 2030 L203 1091 O 2090 L209
M202 A06C 27 | Manual Set Bit 2 [ 1284 o vad ._T, I cizea .
D70 D63
M203 AO7A 27 | Manual Set Bit 3 1033 L303 3 309 ——>
. 94334 o 2031 —>qo31 > J433 ¢ 5 z091 »—-;333, >
M204 AO07B 27 | Manual Set Bit 4 RO3 I o nos .
M205 A07C 27 | Manual Set Bit 5 > 4209 R \
M206 A08A 27 | Manual Set Bit 6 [ Z Reeister M204 u2i0
M207 A08B 27 Manual Set Bit 7 K S
M208 A08C 27 Manual Set Bit 8 E €
M209 A09A 27 | Manual Set Bit 9 >>—>>—> 0040
M210 A09B 27 | Manual Set Bit 10 roa D . N
I — 2040 L204 plo]} L2110
M211 A09C 27 Manual Set Bit 11 >—? I ci288 E o ze0 I ci268 "]
- 069 D62
N000 D60B 1 | Clear z , W«% —>)
- ssetol zon |—» 333 Elas swsabod 2o |52 >
NOO1 D59B 1 L~ 2 RO4 € RIOI "
N100 D58B 1 Clear Z; S 4209 e
N101 D57B 1 Iy~ 2y M205 wa,
V521 C11B 16 | Sample . \L 2p08 T hos
1JO8
F F
»>—>—> 0050
A
1081 —>0 2050 MI3_8402 L208 mo —0 z10 Lan e
068 cl28c F o6l ] CI26C N
1083 L30S 13 |
vass |} ,o., 5> 5933 - > SLELY GNP e SV 2 >_'NJ2°
ROS | F RIII
>_ NIOO : J209 >_
sa0s (R ZU) REFERDNCE DRAWINGS
T (PER—> ZU) E
NiO!I hm
WI9 1420 (Iy—>2y) — Ty [ CONTROL DATA
¥ CORPORATION
5 | COMPONENTS (UNLESS OTHERWISE INOICATED)
5 " ToLERANCE | VALUE .z -
NOTES! g RESISTORS
1."L2--" CARDS GO TO DIGITAL DISPLAY RELAYS. prv— 160-A
2."L3--"CARDS FEED THE NORMAL OUTPUT CABLE. i -orrwRe T
A T B I IR RT3 20300900
; j| Z REGISTER -
FORM 510 i g ! E




TERM | LOCATION |PAGE DEFINITION
4200 €734 11 | ®Biwo )
A210 C72A 11 Bit 1
A220 C71A 11 Bit 2
A230 C70A 11 Bit 3
A240 C69A 11 Bit 4
A250 C68A 11 Bit 5 FAI Register
A260 C67A 11 Bit 6
A270 C66A 11 Bit 7
A280 C65A 11 Bit 8
A290 C63A 11 Bit 9
A300 C62A 11 Bit 10
A310 C61A 11 Bit11 J
1400 E39A 17 Select PER + Punch
1563 F104A 20
1564 F105C 20 BFR Cycle
1565 F105A 20
1591 F58A 20 Buffer Cycle
1592 F58C 20 Buffer Cycle
1593 F59A 20 Buffer Cycle
Ja10 E49A 17 | Tevell |
J411 E49C 17 LLeve
J412 E48A 17 Leve
J413 E48C 17 Level 4
J414 E47A 17 Level 5
J415 E47C 17 Level 6
J430 E53A 17 | Tever1 p PER Input
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 |
w010 E117 3 L
wo11 E116 3 U
w020 E115 3
wo21 E114 3 =1
w030 E113 3
w031 El12 3 INP =1
X400 F88A 21
X410 F89A 21
X420 F90A 21
X430 F91A 21
X440 F92A 21
X450 F93A 21
X460 F94A 21 > Buffer Data Register
X470 F95A 21
X480 F96A 21
X490 FI97A 21
X500 F98A 21
X510 F99A 21
Y000 C98
Y010 Cc97
Y020 C96
Y030 C95
Y040 C94
Y050 C93
Y060 C92 > Sense Amps
Y070 C91
Y080 C90
Y090 Cc89
Y100 C88
Y110 C87
Z000 D73A 9
2010 D72A 9
Z020 D71A 9
2030 D70A 9
Z040 D69A 9
2050 D68A 9
7060 D67A 9 > Z Register
2070 D66A 0
Z080 D65A 9
Z090 D63A 9
Z100 D62A 9
Z110 D61A n

FORM 510

| 2 3 4 5 6
(MCS—> 1)
* W3 WOl - *
¢ (RL—> IL) 1591 113
w020 (INP—>T|) v
- w030
> - T406
Ei23A H £120A X 460 FOOO
Y000 - X400 2000 1400 Y060 P X460 1564 5338
A200 —C 8 2000 X400 RoO! 4260 ~N = zoeo 2060 Ros!
J410 — A" F300 1563 L500 J430 _J F360 1069
8 e E123C Y E120C Is64 01228
Yoi0 — X410 2010 T40! yo70 _ l X470 X470 — ] ™ RO7I
A210 A 3 zoio J 400 A270 O 5 zo70 S ——> T407
= X410 L501 43) =] F 2070 —— - FOlIO
Jaii o2 B4 F310 1563 RO v Q—’ 370 L507
1400
1592 J
(+)] 1400 2]
c i 1415 [ w
EI22A [O) D1248 6J02 EII9A o g:g DI2IA 408
Y020 — X420 < 2020 " O > > HSP Y080 — X 480 g
@
A220 2% § z020 o X 420 § I R A280 J“\\ 2 2089 a. 2080 tggg
Ja12 oA F320 e 1563 T402 Ja32 ~Og—>t F380 ~ 1400
L502
-l RO2I o)
@ >— o
i c E K
- 7)) - (7]
D — L by
€122¢ ® DI25C Ensc (L) X 490
o0 " X430 w Z030 T403 Y090 5 X490 w 1565 1409
A230 o S 2030 RO3 I A290 —Qq S 2090 (1 4 2090 oo
Ja13 — A" F330 o i L503 Ja33 Qaﬂ F330 Ls09
N
N
1592 0
E EI21A M EIIBA X500
Y040 — X440 2040 1404 Y100 — l X500 1565 1410
A240 A g 2040 X440 RO4I A300 O <] 2100 2100 F040
Jala A~ F340 X240 L504 Ja3a Q—,_H_J F400 Lsio
F El21C N ENI8C X510 T4l
Y050 = X 450 z Y10 X510 s F0S0
A250 Yo 8 2050 050 vk A310 O = zii0 Ls6s 4400
X450 ROSI G z10
J415 H| ¢ F350 1564 L 508 J435 Q> Fai0 ey
T4
wo3|
(INP—> 1))
wo2i
I3—> EXT. MEM. (Ay—> Iy) 1593
wOol!
(MCS —> 1))
% 1JI3 8 1JI4 ARE CONNECTED TO
EXTERNAL MEMORY MODULE(S) SENSE AMPLIFIERS
WHEN USED.
SYMBOL LOCATION
Y000 ]
Y010 co7
Y020 c96
Y030 c95
Y040 c94
Y050 c93
Y060 c92 REFERENCE DRAWINGS
g
vo7o o H , CONTROL DATA
Y080 €90 " - ORE poration
Y090 Cc89 " COMPONENTS ~ (UNLESS OTHERWISE INDICATED)
y sle
K9 Y100 ces H é TOLERANCE VALUE size PROTECT OR PRODUCT
Y110 ce7 gié RESISTORS IGO-A
CAPACITORS
§ DRAWING NUMBER
A N O O O I I 1 T 20301000
g JANE I INVERTERS -
=3 5 PAGE
3 gla >
B HHEHE




| 2 3 ) 5 6
TERM LOCATION |PAGE DEFINITION
CLEAR
NI
. Noll D56 1 Clear Al
N013 55 1 Toggle Al
] @ E0%0 2 E080 8 £070 8 E060 % £050 2 0 2 o ° = o I
NO1S NS48 1 rrobe A+ ENO 98: E100 836 386 88; 23: 885 g8 40 08 30 23; E020 255 EOI0 38: E000 355
CRNEN N - A N - R R N T A O - 0 (0 O O 2T 3 S W - A N I A O -
N111 D52 1 | Clear Al “| "] ‘] “—} “1 “| q ‘—] ._J F—J ‘—l
N113 D51 1 Toggle Al NOIl CLEAR
1
N115 D508 1 Probe A e E10 EIO1 £100 eost] | Jeoso £os! | £080 Eo7! €070 E£06! £060 £05! E050 £n4l £040 €031 £030 €021 €020 ol E0I0 £00! E000 o ieose
1
N215 D493 1 Probe A ! ) ]I NOI3 TOGGLE
Wl 879 12 git 0% ) N215 PROBE NiI3 TOGGLE NII5 PROBE
\
Q011 378 12} Bit1 * ® % *e) &
nNo21 B77 12 Bit 2
5 76 . B855¢C B857C B859¢C 8574 8594 858C B860C 8564 858A 860A
Q031 2 it 3 P V090 —] E510 E@ £506 £504 (Elsos UoI0—»| ES02 uooo Es@ STAGE PROBE INPUT = |
041 875 12| Bit 4
EI00 £100 co%0 E0I0 €0l0
. £090 060
Q051 B74 12| Bit S 0090 €os £000 0000
> N Inverters
Q061 873 12 Bit 6 849 851
E403 E401 O GROUP BORROW INPUT:=1
071 B72 12 Bit 7 ma
Qo081 B71 12 sit 8 1= NO GROUP BORROW
Q091 370 12 | Bit 9 l aa
Q101 869 12 | sit 10 83
82
Q111 868 12 Bit 11 J 8
R0OO1 LE60A 12 Bit 0 - ) E4
€
RO11 E60C 12| Bit 1 2
E2
R021 ES9A 12| Bit 2 o
RO31 ES9C 12 Bit 3
RO41 ES8A 12 git 4 i
ROS1 ES&C 12| Bits |
» R Inverters
RO61 ES7A 12 Bit 6
4 GROUP BORROW:0 | GROUP ENABLE:0
RO71 ES7C 12 Bit 7
aa9 B53C a50 8534 s 854C A 8544
R081 E56A 12 Bit 8 E303 £203 £302 £202 €301 €201 £300 E200
R092 ES6C 12 ] Bit 9 U090 U0s0 uo3o u000
R101 ESSA 12 | Bit 10 j ¢ 1
R111 ESSC 12 Bit 11 -J
B61A B62A B63C b65A B66C B66A 867C
STAGE ENABLE:|
A67C A6
U090 uo70 STAGE BORROW:= |
RNy RO91 RO71 RO2I
Qi R RIOl Q091 RO9I et ROSI RO7I Qo7 Q06 ROSI Q05! ROSI 04l Qo4 Q031 RO3I Q02! RO2!
Qi Qiot Qo9! Qon Qos! Q051 Q04! Q031 Q02! QoI Q00!
PYRAMID INPUTS
N REFERENCE DRAWINGS
t2 g ! [l
1) R H i * CONTROL DATA
T olm
# SEE_TEXT FOR (B) B (PB) DESIGNATION. THESE TERMS APPLY ¥ | CORPORATION
TO THE CORRESPONDING INPUTS IN EACH OF THE OCTAL GROUPS. = H H COMPONENTS NDICAT:
: Py £le H I (UNlESIS OTHERWISE INDICATED)
a2’y q 8 § ' , . ToLerANce vALve size PROJECT OR PRODUCT
+z g = - RESISTORS -
e } ! igi | caracirors - 160-A
E ! i DRAWING NUMBER
A R DR N 7T 20301100
5 | lgls|;|5)] BORROW PYRAMID (A’ REG)
3 £1%12)2
PORM 810 & HEHE




TERM | LOCATION |PAGE DEFINITION

A000 C60A 7 B0 |

A002 E80A 7 Bit 0

A010 C59A 7 Bit 1

A012 E81A 7 Bit 1

A020 C58A 7 Bit 2

A022 E82A 7 Bit 2

A030 C57A 7 Bit 3

A032 E83A 7 Bit 3

A040 C56A 7 Bit 4

A042 E84A 7 Bit 4

A050 C55A 7 Bit 5

A052 E85A 7 Bit5 L A gegister

A060 C54A 7 Bit 6

A062 E87A 7 Bit 6

A070 C53A 7 Bit7

A072 E88A 7 Bit 7

A080 C52A 7 Bit 8

A082 E89A 7 Bit 8

A090 C51A 7 Bit9

A092 E90A 7 Bit 9

A100 C50A 7 Bit 10

A102 E91A 7 Bit 10

Al10 C49A 7 Bit 11

Al112 E92A 7 Bit 11 J

F402 DO5C 6 XX00 } Pl Translators

F407 CO4A 6 7100

F520 DO2A 6 P+2

F526 B15C 6 Forward 00 Int. B Cycle Return
Jump

F532 BO6A 6 Memory - 4, E1

F539 B06C 13 Indirect + Memory

1003 D125A 10 Bit 0 W

1013 D129B 10 Bit 1

1023 D124B 10 Bit 2

1033 D125C 10 Bit3 | (=" [ verters

1043 D123A 10 Bit 4

1053 D123C 10 Bit 5

1063 D126B 10 Bit 6

1073 D122B 10 Bit7 J

1511 F56A 20

1512 F55C 20 BER~ Q

1513 F55A 20

J233 EO08A 2 D Cycle

J267 FO8A 19

J268 E68C 19 Interrupt

J269 E68A 19

J905 C16A 1 Sweep

P000 C85A 8 Bito |

PO10 CB84A 8 Bit 1

P020 C83A 8 Bit 2

P030 C82A 8 Bit 3

P040 C81A 8 Bit 4

P050 CB80A 8 Bit5 L p pegister

P060 C79A 8 Bit 6

P070 C78A 8 Bit 7

P080 C77A 8 Bit 8

P090 C76A 8 Bit 9

P100 C75A 8 Bit 10

P110 CT74A 8 Bit 11 J

W040 A79 3 A~ Q

W041 A78 3 A-Q

FORM 510

TERM | LOCATION |PAGE DEFINITION
W050 AT7 3 P-Q

W051 A76 3 P—Q

W060 AT5 3 z,~

W061 AT4 3 Zy~ Q

w070 A85 3 +Z~R,

WO71 A84 3 +Z Ry

w080 A83 3 -z~ R},

w081 A82 3 -Z =Ry

W090 A8l 3 +1=R

w091 A80 3 +1 =Ry

W100 AT3 3 A-23-Q (Shift Left Three)
w101 AT2 3 A* 2%+ Q (Shift Left Three)
W110 D128B 3 A 2!~ R (Shift Left One)
will D127B 3 A*2'~ R (Shift Left One)
w120 | E79B 3 a2l (R-Q

wiz1 E78B 3 a2l (R-Q

X000 F73A 21 Bito

X010 F72A 21 Bit 1

X020 F71A 21 Bit 2

X030 F70A 21 Bit 3

X040 F69A 21 Bit4

X050 F68a 21 Bit5 > Buffer Entrance Register
X060 F67A 21 Bit 6

X070 F664A 21 Bit 7

X080 F65A 21 Bit 8

X090 F63A 21 Bit 9

X100 F62A 21 Bit 10

X110 F61A 21 Bit 11

7000 D73A 9 Bit0 )

Z010 D72A 9 Bit1

2020 D71A 9 Bit 2

2030 D70A 9 Bit 3

2040 D69A 9 Bit 4

7050 D68A 9 Bit 5

7060 D67A 9 Bit 6

7070 D66A 9 Bit7 L, pegister
7080 D65A 9 Bit 8

7081 D65C 9 Bit 8

2090 D63A 9 Bit 9

Z091 D63C 9 Bit 9

2100 D62A 9 Bit 10

7101 D62C 9 Bit 10

Z110 DB1A 9 Bit 11

z111 D61C 9 Bit 11




l 2 3 4 5 6
J 905
F520
w050
w090
ENO  Ullo EI00  UI00 E090 U090 EO80 U080 EO70 U070 EOB0 U060 EO050 U050 E040 U040 EO30 U030 E020 U020 EOIO  UOIO EO00 U000
ESSC ESS5A E56C ES6A ES7C ESTA E58C ES8A ES59C E59A E60C E60A
RII RIO1 RO9I RO8I RO7! ROGI { ROS! RO4I RO31 RO2I ROIL ROO!
wos! %—azss %—sts %—sz
+1->R ﬁ)ar r
-Z>R ! W(I)so
{ ({ ﬁ! (! g wo7i  Wo80 }5 X \) Y 1
+Z3R 1 l
] wO70 l
zZin zi0 209! zo8! 1073 1063 1083 1043 1033 1023 1013 1003
Z1io Z100 2090 2080 z070 Z060 2050 2040 2030 2020 2010 2000
wii F532
A2(L) J [
ﬁg J y g{ J J wito & % 1 B \;
A102 A092 A082 A072 A062 A052 A042 A032 A02? AOI2 A002 a2
1513 (BER—>Q) 1511 (BER—>Q)
ENI0 Ulio EI00 U100 E090 U0SO EO80 U080 EO70 U070 EO60 U060 EOS0 U050 EO40 U040 EO30 U030 EO20 U020 EQI0O UOIO EOOO U000
868 869 870 B7I 872 873 B74 87% B76 B77 878 B79
Qi Q10! Q09! Q08! Qo7i Qosi Qosi Qo4 Qo3I Qo2!1 Qo Qoo!
1512
BER>Q | :
g J y f e ) ! ) ¥ \
< < Cuior 120 )
A-2%0L) { ( J T &
! ([ q Cg ( S L e & \‘.? \O X) ¥)
z>Q !
w050 X X \
y i J y J I vos X > B |3 ’
P->Q ! [
woso ¥ ! ! )
({ ({ (! { { (f w04l X) D) ) ) P )
A->Q ! { Z, [ J r
) ) \
q S <Pf q ¥ wizi ) ¥> ’ ’
a-2(R) O— [ !. { { ] M
\ 1 \ \ \
x1o d X 100 X090 xoeo< xo7o( X060 X050 )xo-zo X030 onao >x0|o )xooo )
A080 A070 A060 A0S0 A040 A030 A020 AOIO A000 ALIO A 100 A0S0
z1no 2100 2090 2080 2070 2060 2050 2040 Z030 2020 zolo 2000
PIIO PI00 PO90 PO8O PO70 PO60 POS50 PO40 PO30 PO20 POIO POOO
A (10 A 100 A0S0 A080 AO070 A060 A0S0 A040 AO030 A020 AOQIO A000
All2 Ali2 A102 A 092 A082 A072 A062 A0S2 A042 A032 A022 AO12
g ! REFERENCE DRAWINGS
HERERRE - CONTROL DATA
] . CORPORATION
R COMPONENTS (UNLESS
§ g ' TOLERANCE VALUE L aIze
o E, prs— PROJECT OR PRODUCT
- -
fe P 160-A
= DRAWING NUMBER
B I R O 8 71 3 20301200 A
5 | |g|sl¢|ls| R AND Q INVERTERS
: HHHE
' 4 HHHE 12

wy o

2

5

ey




| 2 q 5
TERM | LOCATION |PAGE DEFINITION oeas
23l
F013 E38C 4 | Bit2 F Register s
E3 4 XXXX00 7 V716 503 A128
F100 : : e Fes o
F101 E33 4 XXXX01 2A27A 24338 F330 p
4 XX10XX o, . [’} ]
F123 E25 4 11XXXX N
- T . Function Translators g7 J700 | BI28
F200 D33B 5 Indirect 2azrc 28328 ’ 1  Baol | a0l 1750
. _ F302 _§3_< 8
F230 cosa 5 |73 Wil —oslome IR, | ) . 830!
5 7 z 8501
F246 Cc43C 5 72 Jnr o s Fa3 —0 o 2010 3 8s0 i) .
- - = Al2SA  Al24
F2a8 croee . - 7 i 2hzea zasie J701 B127 34315 4755
F302 E111C 6 Bit 0 wnz —O0-s{ y7i6 IND. N ean Aol w s120 EXTERNAL
F303 E111A 6 Bit 0 a7 F3iz — = 752 2 | wi2-P  g10RAGE o 2846A
6 Bit1 '> < 860! Sl e D Jrss - 8T @
F311 FL27 b 24394 2439C 24258 2A308 70 c F323 —f 8420 |—> 4020 o 5;&53; ODD-EVEN >’;_M‘_’
F312 F118A 6 BTt 1 wrs —{ums J—{me wnr Jolons e, oz ' o x BANK SELECT o
F313 F113C 6 Bit 1 [ N, T s > 02! F540 Beea Fi23 843
F320 F126A 6 Bit 2 1585 — N F320 1920 |)09.y 8401 B403 Fl2 (71XX) 2846C
194 |6 |Bit2 Ho7=s & &—ur03 Fio BT 2
F323 C1 ! 2a26C 28298 Fso7 A7 Al26A 8500 4750 Fa02 8435
F330 F125A 6 Bit 3 M700 or g ) ‘-"53 770 =R &—ma ! 1320 Alg 28478
: 1 . F350 J920 1907-U A125¢C Al24C REL
F331 F125C 6 Bit 3 L, F° Register p v 756 703
F129C 6 Bit 3 2A38A 2A29C H F303 —%—- —> A060 N
F333 g7 N 8500 ko
F340 F124A 6 Bit 4 M7l BT STORAGE 1700 | BI25 ;2%% FoI3 -~
i BANK 9 ] 8sol 8700 4250
F3a1 F124C 6 Bicd 2a38C 24284 SELECTION | F302 ———&)—1 nos! 4753 Feas  Foi* a7
F343 B129A 6 Bit 4 MT702 BIT 2 l 4 .
F350 F123A 6 Bit 5 Jm J F313 —*x)“"" gsio > 4070 z
<
F352 E64A 6 | Bits 2a26¢ J701 ‘ 824 a
F362 E105A | 6 | Bité w703 —{y705 |——> GTERR i e Do 1] ® —aon = 2earc
it 6 w L704
F363 E105C } 6 Bi ) w v sseC
F402 DO5C 6 . XX00 mn K F323 ‘—‘&)— as20 [——>A080 o sall
F502 F111C 6 00000X e J702_—( )-——) ! o123
F503 F111A 6 | 00000X _ 1 es2 | 0e
SO 1930 - Me F320 -AD_ 109K A2z AI23A TERNAL
F507 A129C 6 00000X 4th quarter 1108 :‘OIE)ULE Fs39
522 B17C 6 XX00 A8 Al26C < SELECT 4250
. ire F3% O —urs s.T
F539 B06C 13 | Indirect aec Fres L Norw soess
F540 D86B 6 Specific ADD 1205 6 sEq ri0s D 870 EXTERNAL | 4225 IND
i ' yme F se00 [—>A030 ODULE: >o - >
F554 C116A 6 Bit 2 SELECT
Bi22
F570 B112B 6 | XXXO0g 1700 T e ron F540 > >—>
F577 E77C 5 01 3rd Or 4th quarter F302 —-&)——- > < 8421 1413-U
Ai29¢C
- X
H231 B30 2 D Cycle Timing Fs02__ . F: GOOOOX @ EARLY 4TH. . J fas _J%___’ roso H
1585 B25C 20 Storage Sequence Interrupt J036 _H ser0
Joo1 C39B 2 1 quarter J70i ) N B:ltla E
J036 E04C 2 E-4 quarter F312 _._&)__. > A04l @ £X MOD
B06C p 5
1 E-4 quarter S
Jo40 DO1C 2 q ;200 INDIRECT - 323 __%_1 a050 z PRESENT A 2Basc
J220 C86C 2 A Cycle 8620 > £x Moo_é n” BFR
J225 C86A 2 C Cycle 702 ) j Joeo » PRESENT e roe ]
J231 B07B 2 D Cycle 507 F554 ——A}— _"‘0.5:'09 . J761 EX MOD.
B N B433 —
J245 E15A 2 B Cycle F3e2 ¢ 1013 B 3 PRESENT
Y 8428 £350 4 AIT. AlI9A T ex Mmoo, ¥ e
J250 B116C 2 | B Cycle £ o &—ume
J903 C18B 1 Load F577 ) 1520 1907y | AVAILABLE
J930 Co8C 1 MC F333 STORAGE BANK SELECTION w F303 ——&)—-) 2090 EX. MOD. BLOCK RECIRC. JIOI
F343 o A e 8700 2 AVAILABLE 2842C
K241 A24C 1 Block +1 - R F352 1700 8i9 S0 RED IN
M700 A42B 22 | BitO b F570 « ™ o . EX.MOD pad el
; Jo40 F302 —10—1— 3 AVAILABLE
M701 A42C 22 Bit 1 )
M702 A43A 22 | Bit 2 SBC e . Fan —-§>_—+ - a100
M703 A42A 22 SBC Clear x
J701 818
M710 A43B 22 | Rel i g: ™ " Lo E al [a] REFERENCE DRAWINGS
. Manual SB Controls F32 —t - g Ny
M7LL | Ad4B 22 ) b { « § % CONTROL DATA
. w - ~
M712 | Adea 22 | Tnd e v Fizs — Dol a0 ¥ . i OB ..oritoN
¥ X
M713 A43C 22 BFR / 4702 BII7 3 ° ' COMPONENTS (UNLESS OTHERWISE INDICATED)
N\ 31 sr2 HE ! TOLERANCE VALUE size
F554 — e Al > g | pre— PROJECT OR PRODUCT
i §|E ITORS IGO-A
1 AC|
Al c 03 o 2l | - _
H ial DRAWING NUMBER
(1773 0 &——umr Sl T 20301300 C
4920 1O7-a gl alal |g STORAGE BANK CONTROL
i § g g g ! PAGE
— E’| HEHE i
FORM 510




| 2 3 4 S5 6
TERM | LOCATION [PAGE DEFINITION
1003 D125A 10 Bit 0 Y
0 it 1
1013 Dp120B | 10 | B INHIBIT  DRIVERS
1023 D124B 10 Bit 2
1033 D125C 10 Bit 3
. G211 G210 6209 6208 6207 6206 6205 6204 6203 6202 G201 6200
1043 D123A 10 Bit 4
0 it 5
1053 D123C ! Bit 5 L 177" Inverters £93C £93A £94C £94A £95C £954 £96C £96A £97C E97A £98C £98A
1073 D122B 10 Bit 7
1083 D121A 10 Bit 8 B T I [ 1 I 1 T T |
1093 D121C 10 | Bit9 3 1103 1093 1083 1073 1063 1053 1043 1033 1023 1013 1003 bos
087
1103 ciz1c 10 | Bit10 — T,
1113 D120B 10 Bit 11’
K101 B39C 2 Divert K140 K140
K111 B38C 2 Read 8103 8104 8105 8106 BIO7 8108 8109 8110 0103 0104 D105 D106 D107 D108 0109 Dlio
K121 B37C 2 Write B oo 0106 0105 o102 oiol 0100 [ 0007 ] [000s ] [ 0oos 0003 0002 oot 0000
K140 B35A 2 Main Timing Fault T303 T302 o A T303 T302 T203 T202 S 5 T203 T202
T30 T305 T304 T304 T205 % 1205 1204 T204
S120 C112A 13 Ext. Stor. ODD-EVEN Select. 5 |
T301 T300 7301 T300 T301 7300 T301 7300
. . - t. T201 T200 T201 T200 T201 T200 1201 T200
S121 C112C 13 Ext. Stor. ODD-EVEN Selec HORIZONTAL
clo3 cio04 c105 106 cloz7 108 €109 ciio ©
BaNK [oir & (X—XX) ° VERTICAL
\ D116 DIIS D114 D3 pi2 9 _
2 2 (XXX—)
T313 T312 T313 A T312 A
T35 T35 ] T314 T34
T3 T310 T3 T30 T30 T30 T30 T310
D104, 105 0100, 101 D102,103 0100, 101 DIol, 103 D100, 102 D00 4,005 0000, 00! 0002,003 D000,001 D001,003 D000,002
D106,107 0102,103 0106,107 005,104 D105,107 D104,106 D006,007 D002,003 D006,007 0004,005 0005,007 D004,006
BaNK DII6C f DIl6A DI7C DIITA fmlsc DI18A E108C £1084 £109C £109A Ell0c EI10A
N T305 T304 T303 T302 T301 T300 T205 T204 T203 T202 T201 T200
0
oilg €107
DIVERT W300
D114, 115 o110, 111 D12, 113 DO, DT, I3 D110, 112
DIIe, 117 DIi2, 113 D116,117 DII4, 115 DS, 117 D14, 116 P 5120
c99 A CI00A cloic C101A
BANK
| T312 T3 T310 ]
Citl
K101 w302
JAN Al A
"
K 2 2 2 = 3 8
oo z o o ¢ o o _— o © _ o © _ o O _ o _
@© ~ o ©o 0 o [e] o o = - o o
g 3 s 9 s 8 < 3 g 2 s 8 5 @
i DIVERT i
HORIZONTAL VERTICAL
4 XXX~ 0 XXX— XXX~ O XXX— 3XXX 2XxX 1 XXX 0XXX XX4X— XX0X — X X4X— XXOX — XX 3X XX2X X X1X XXOX
TXXX— 3XXX— 7XXX 3X XX 7XXX 6XxX 5XXX 4 XXX X X7 X XX3X XX7X XX3X XX7X XX6X X X5X XX4X
oi2c DII2A DII3C DII3A Dll4c DlI4A 1 1154 circ Cl7A £99C E93A £100C E£100A E10IC E101A
T3 THZ_] L‘n " [Ti0] [ TI03 ] [TIOZ TI01 T100 T0I3 To12 [_‘TOII To10 | [ 003 ] T002 To0! T000
R/W DRIVE
E102C EI02A El02C EI02A
w320 w310 w320 w310 J
K140 K140 K140 %ﬁ~ K140
<
~ ° 2 S s ?
Ki21 3 Kl o & oo & Ki2t o & - Kil 03 - 3° 5
£ (WRITE) 2 = Q S 2 o (WRITE) 2 ° (READ) 3 g 3 3
S = (READ) : - 3 2 2 2 & b 3 8
® REFERENCE DRAWINGS
NOTE g 7
LOW— ORDER DIGIT IN DESTINATION SYMBOL SIGNIFIES % I . = CONTROL DATA
MAGNITUDE OF DIVERTER LINE SELECTED. THUS. ¥ ’ CORPORATION
0104,i05= X4 XX OR X5XX ° l COMPONENTS (UNLESS OTHERWISE INDICATED)
D106,107=X6XX OR X7XX N § ‘é 2 TOLERANCE VALUE auze
OUTPUT DESIGNATIONS FROM T305, AND T206 o a [ o prs— PROJECT OR PRODUCT
. gz =
S XXX4, XXX5, XXX6, X XX7 && H 160-A
" ! & CAPACITORS
3 ! x DRAWING NUVOCR
g‘ 1oz Tme STORAGE 20301400
a -
B _ g 8lg|E TRANSLATORS
FORM 510 & £15(2(% 14




TERM | LOCATION |PAGE DEFINITION HORIZONTAL  DIVERTERS VERTICAL _
BANK | BANK O DRIVE LINE NOIEEORE IS THREADED BY FOUR WIRES
1000 E101A 14 XXOX, XX4X ) clo4 cloe cios ciio BI04 8106 Bi08 BIlO EACH INHIBIT AND SENSE LINE TRAVERSES
N . o ° " o ° TWO PLANES— THE CORRESPONDING BIT
1001 L101C 4 XXIX, XX5X o =] ] 5] INHIBIT LINE PLANES FOR BANK O AND BANK |
1002 L100A 14 XX2X. XXOX ° ° o o ONE SET OF HORIZONTAL DRIVE LINES
& : 2 2 TRAVERSES THE TWELVE PLANES OF BANK O,
! ’ €03 | clo5 | clo7| cio9 Bi03 | BI0S | BIO7 | BIO9 N8 ANOTHER SET TRAVERSES THE PLANES IN BANK i
T003 £100C " XX3X, XK7X ~ E [B:' 2 ggf\'éotmé BOTH SETS ARE CONNECTED TO THE SAME HORIZONTAL DRIVE RS
> Vertical iranslators o > 3 VERTICAL DRIVE LINES TRAVERSE
T ! ALL TWENTY—FOUR PLANES. MAGNETIC CORE FOR BIT
1010 E99A 1| XX0X-XX3X AAAAS AL
011 £99C 14| XX-xx7x ) B SENSE LINE
To12 1A 1 - @ ® @ <€D 9®®® MEMORY PLANE FRAME (8IT 00)
- R TO CORRESPONDING O\ O\
T013 c117c 14 XXX-XX7X ORIVE LINES IN BANK | J : e
b °° A
T100 D11SA 14 0XXX, 4XXX ] cﬁ—~ 10
T101 D115C 14| 1xxx, sxxx = ol
S T 110 ~ "
T102 D114A 14 2XXX, 6XXX A o
O 2
T103 D114C 14 3XXX, 7XXX OTXX ’<‘ 12
>ilorizontal Translators 03
T110 D113A 14 0XXX-3XXX ,<€ \
2\ 13
T111 D113C 14 4XXX-7XXX 109 % oa h
T112 D112A 14 0OXXX-3XXX ’(‘\’; 14 SELECT OCTAL ADDRESS 0064, BANK O
o .
T113 b112c 14 AXXX-7XXX Tnz Asaa 'OXX.ITXX Y, 5 ;,J
O 15 \
400 E98A 1 | sito ) ot 06
A SR erm o BRETBRELLR
T401 E98C 14 Bit 1 16 10 SEN S AMPLIFER
FOR BIT 00
1402 £97A 14 it 2 ) 07 o lp@rT5057 ] 0103
1403 ro7C 1 sit 3 17 CONTENTS OF S \_000 \_000 \_110 \_100 _ o . pvve B
- HORIZ HORIZ VERT. VERT. offell :
T404 E96A 14 Bit 4 DRIVER oIV DRIVER DIV. j’ )" 0 m D105
0= D004 | D106
T405 E96C 14 Bit 5 > HORIZONTAL DRIVE LINE 00 = GOIO DIOO JJ - =
> Inhibit Drivers x VERTICAL DRIVE LINE 64 = GOO6 D004 j'( p
T406 E95A 14 Bit 6 > T2 0108
T 30XX.. 37TXX SELECTION OF ADDRESSES IN BANK | ARE MADE AS SHOWN oifoll
T407 £95C 14 sit 7 o C64-5 ce4A EXCEPT THAT HORIZONTAL DIVERTERS DII— ARE USED e { D109
C ('SEE DIVERTER SELECTION ON PAGE-14)
e —(®)- 1‘ 0000 i o110
1408 L94A 14 | Bits Z oo Al0s ’
S T . F72-7 F72-5 F7
. . . N T — O ¢ -7 F7i-5 F70-7 F70-5 F69-7
409 £94C 14 Bit 9 =
z TI00 5 Yai0 Yaii Ll-uz uﬂ @ Y415 @ DX,EE'::—I;?;
1410 E93A 14 Bit 10 T : —
C64-7  gac YOXX... 4TXX XX00... XX07 XXI0... XXI7 XX20...XX27 XX30... XX37 XX40.. XX47 XX80... XX57 [XX60.XX67|  XX70..XX77
T411 EY3C. 14 sit 11 DI02 DIo! D100 D 99 D98 D97 D96 D95

Frac F72A FTIA F70C FTOA FesC
Y400 Y401 { yao3] Y404 Y405 Y406
O O O O O 0 O 0 O O
TO0O TOOO TOOI TOO! T002 T002 TO03 TOO3
TO00 TO0O TOO! TOO! TO02 T002 TO03 T003 TOIl TOI3 TOll TOI3 TOll TOI3 TOIl TOI3
TOI0 TOI2 TOI0 TOI2 TOI0 TOI2 TO10 TOI2

READ WRITE VERTICAL DRIVERS
2XX

Y 3xx

ARE INHIBIT DRIVE CURRENT SOURCE

Y $0% ARE VERTICAL DRIVE

50X "
INHIBIT BIT 00 YSZX ARE HORIZONTAL DRIVE

pozc 2% peza 9!

oic 25 _poin 2B 0
F—)LG 206 | 6205 6204 [[c203]
T ] ! Io | AWIN
T4t T410 T409 T406 T405 T404 T403 1402 1401 §? i ‘,},] REFERENCE DRAWINGS
& '
N S e CONTROL DATA
| I —————
#—{'YZ“ ] F-“I VZIOI 4»—ons] >—-{Y206] 4»—{ vzosJ >—i1204] {»——Lyzoa] >—t7202J Y201 } ‘. - } . ] CORPORATION
FI30C FI304 E130C DI30A ci3ocC CI30A 8130C 81304 A130C i [ COMPONENTS  (UNLESS OTHERWISE INDICATED)
x v H 0 —_
| i
[ s §, | } i g ToLERANCE VALE size PROJECT OR PRODUCT
H S | v’ . § RESISTORS A
| | iz — .
Y31l ——-Iﬂ_] —-[129_] ——{vaoe] _{7305] _-[ v304l __{vaoa I __{ Y302 I Y301 I L—{ vsoo] A R B e 160
= g
FI130-7 F130-5 E130-7 £130-5 0130-7 0I30-5 c130-7 C130—5 BI130—7 8130—5 A130-7 A130-5 3‘ [ & ORAWING NUMBER 03015
T I I O BT S
INHIBIT DRIVERS 5l e LOGIC DIAGRAM 2 00 |B
giel,
o | EEE 2| STORAGE ADDRESS SELECTION "= s
FORM 510 Hl 21518|%




NOTE: Terms not in complete alphanumeric order.

TERM | LOCATION |PAGE DEFINITION
F213 D24B 5 | 73

F214 DO8C 5 73

F220 N19C 5 72

F221 C23A 5 | 12

234 D12A 5 75

1235 D12C 5 75

238 nioc 5 a2, 13

239 082 5|73

F240 A08A A 75

241 Cco9cC 5 72

F243 A08C 5 76

F237 D10A 5 72,73

F535 E02B 6 7677

H903 A26 2 0Odd Resync Timing
1571 F20A 20 Buffer Cable To Inpuf'
1573 F19A 20 Buffer Cable To Input
1581 F56C 20 Storage Sequence Interrupt
1588 A21A 20 Buffer Step

1596 B23A 20 Buffer Cycle

J00o E22B 2 E-1 quarter

J005 E72A 2 1 quarter

Jo21 B26B 2 3 quarter

J032 C34B 2 4 quarter

J034 C33A 2 4 quarter

J036 E04C 2 E-4 quarter

Jo38 E19C 2 4 quarter

J040 DO1C 2 E-4 quarter

J100 C45C 1 Step Or Run

J207 D23C 3 74

J208 C26A 3 74

J2117 C41B 3 AL =0

J218 C40B 3 A7 =0

7221 BOSB 2 | c% Buffer Cycle
J226 E21C 2 C Cycle

J233 EO08A 2 D Cycle

J245 E15A 2 B Cycle

J246 E15C 2 A & B Cycles

J247 E04A 2 B & D Cycles

J250 B116C 2 B Cycle

J311 6A08A 18 zZ-0

J401 E39C 17 Select PER

J418 DO7A 17 F.H. PER Input
J915 B18A 1 Load

J923 Cc28C 1 Load

J926 B16A 17 Select PER Or Load
J930 Cco08C 1 MC

J931 DO6A 17 Per and Load

J939 Cc21C 1 MC

K211 A30C 2 B Cycle

K308 6CO07A 18 Select ISP

K405 co7C 17 TLoad Mode Control
K407 Co6C 17 | Clutch Control

K412 CO5A 17 | Select PER

K801 A23C 2 Resync Counter
K802 A22A 2 Resync Counter
K811 A20C 2 Resync Counter
K812 A19A 2 Resync Counter
M438 E44C 17 Feed Hole

M440 F11B 17 Clear I.oad Mode Stop
512 F14A 20 Output Resume
513 F14B 20 Input Ready

514 F14C 20 Input Disconnect
NO11 D56 1 | Clear Al

N320 B27B 1 Ixternal Probe
N321 E37B 1 D Cycle X5

N322 A09B 2 B Cycle 75 Instruction
Ng01 A18C 2 RK1 - RK2 Resvnc Counter *
1000 A46B 1 TX0

Vo001 A457 1 TX1 Timing Chain
V004 A44C 1 TX4

V106 F21A 20 TX6

V211 A33 2 B Cvycle

V221 A43C 2 C Cycle

V231 A32B 2 I Cycle

V902 C13A 2 Resync Timing X6
val2 cioc 2 Resync Timing X6
X914 F16A 20 Buffer Busy

K309 6C07C 18 Select HSP

K413 1C05C 17 Select PER

FORM 310

| 2 3 4 5 6
J247
N321 V004
76035 <F243 F243 p 76034
K421 JO34
7284,[J040
OR J247
By ON  N320 1/0 SEQUENCE 55 | NOL|
720R73 J250 CONTROL 3124 WAIT INPUT
J218 F238 K440 K420
K 320
J217 Js30 A07 casa VSRl B24 EOSC 1409 2B44A
030 V000 AO6 (SR PULL
ON Jo3s  Jo2i K441 r——’| Jaal K421 O J243 >—.-—-———>L432 KCO9
A= J247  N321 z 1918-S
J245 B16C E10C 1I7-$ NPUT
J930 _w- ["La20] > !
{ner 4927 |—O L 420 REQUEST
K44)
V521
F243 L INP.RDY J533
vs21 . J226 | ON 76C
1 44
isot « OUTPUT CABLE
CO3A,8 ci2s GATES
V23l —>f K443 K320
K322 0> V933 L300  L305
INPUT
DISCONNECT
J258
OUTPUT CABLE
220 ci24
K
K320 —O—> V932 L3064 ¢ oL3I!
J2s8
F214
Wis-L 2 73C2,{J 221 FliC
K308 N320 F536
K801 J2g7 J533
K 802 J 034 WAIT OUTPUT E16A
X 812 74D ngé ,L INFORMAT [ON
SAMPLE Vi K320 O READY
002¢C 1596 F234
J558 K522 829 09— Y 2843C PULL
822 (MC) 4939 ——>| K321 oo
K308 JOOS K523
J923
veI2
M438 PEES 4923
K322 K412 K80l vs21
K420 K811
N8Ol
iz e
v5i8 J40! K441
200
T |psec (7585, 235 019 -1
= 1 F E168 1920-T
S cne {‘%9'? FUNCTION READY (75) T N FUNCTION
K532 F23s K322 N/ > READY
1342: EO6 kau B28 T vsi4
veiz K33 HO00 K323 - 2
- TIMING
porc "I ENABLE T STACR:MN pSEC Al7A
waso —{v438 |—— saie K430 vs2l K405 c02-4,5 [(mors]
— 1581 —
K523 £o? = (72) F220 K340
4926 K431 (73) F213 =5 F234
K523 00!
F240 = E67A v Al2A
] K802 J0O0O X915
M513 T U533 K811 J925
1573 pu a0 | Y519
WI7-R - 72+ 73) F237
1918-R AI7C F24C DOSA HSEC { )
O
e — (1300 {1505 | 557 zm05 70
¢ M5i4
7
T 8 o ] REFERENCE DRAWINGS
3 '
INPUT Js57 RESUME H ! | e s T - CONTROL DATA
RECEIVED - .
DISCONNECT K442 ) 3 ‘ CORPORATION
K309 V521 5 > Ka44 H )
M915 Js2s ; COMPONENTS (UNLESS OTHERWISE INDICATED;
Kars co3c,d xia e
M9I5 4a5 8 § | TOLERANCE _VALUE szt PROJECT OR PPODUCT.
——> K44 ;12
1502 ¢ | ile RESISTORS _ — 160-A
= Il a] | carcitors _
OUTPUT =! e TRAWING KUMBER
RESUME A R DR I 7 T 20301600
K445 g IHAE INPUT —OUTPUT :
MEaEAE
g HEHH CONTROL | 16
$15(8|8




TERM | LOCATION |PAGE DEFINITION
F100 E34 4 XXXX00
F103 E33 4 XXXX11
F110 E30 4 XX00XX I Translators
F113 E28 4 XNX11XX DO6A 9557
F126 23 4 11XXXX ’ / 9 K £44C DO7A 926 ;- > 557
F227 D16B 5 0x %>Li_~_.> 4438, K430 555 ano O
F361 F120C 6 | Bit6 Fl Register 0o4A
F500 F110C s 11111X . s
F508 E62C 6 Selective Stop 1063 g39a £39¢C SELECT PER
1083
: E106A 6 XX00 J400 J40! K412 H402
roLs 7401 116 OUTPUT SHOWN FOR HOLE IN TAPE 1093
F521 E13A 6 XX77, XX00 n3z2|  cos BI6A
1013 D129B 10 | Bit1 1 7% Inverters K413 J926 w400
1023 D124B 10 | Bit2 wsp sz 4923
1063 D126B 10 Bit 6 . A £46A SELECT (LOAD)
1073 D122B 10 | Bit7 ‘_9>_____>>___,@ ! 2000, 1061 1023
. — 1063
1083 DI121A 10 Bit 8 I Inverters I3
1093 D121C 10 Bit 9 e_
1103 ci121C 10 Bit 10 . E129A A EI27A H
1113 D120B 10 Bit 11 M5OI M507
1571 F20A 20 | Buffer Cable to Input 2 8 £a68 et £49C
1572 F19C 20 | Buffer Cable to Input 2_>>___._>f _73_, Q 2010, 2070, 1071
1573 F19A 20 BFR Cable to Input O
1572
J100 C45C 1 Step Or Run
p Coh—<c —
J214 B19A 2 Memory Voltages Ok E1298 8 E1278 J a8 M eve
M SENSE 7'"LEVEL
J901 C20B 1 MC M502 M508 K431 K901,k 407
—_— Jair —O ke08 Fs21
J903 C18B 1 Load s c €a6c N ca8a £52a Ao Fl03
J904 Cc174a 1 Load 3_§>__—_—}>——>@ J432 7020, 2080, 108! J924 Fi26 (77)
- Kaoa —O— K409
Jo11 C23C 1 Clear A O
(7)) |
J914 CO09%A 1 Load a9 m é— | Ma0s
J916 Cc42C 1 Load + Enter + Sweep L; El29C c El27¢C K —
J923 C28C 1 Load l_:ll M503 M509 l '331240 LOSAT%;AODE 3
J924 B18C 1 Load < 4 D E45A "67 E48C L—é—— ’E%%‘%?‘DE K414 zﬁ?((gg; B
K421 B24C 16 | Wait Input 5 4_>>_.___9>__,@ /()_ 2030,2090,1091 J904 K 404 H400 BO3 an P FIOO(XX0) yg1g NO9-0
(LOAD) o BN F3e) J903(LOAD) 8448
K431 E07C 16 | F.H. % O co7 V2l g0, V400 «als ! g3 (xx00) La31
{522 B22A < K405 A13C
K. 16 Sample H 1571 m é‘
K523 B22C 16 Sample a EI28A D EI26A L
K532 E06A 16 | Enable w M504 MSI0 Fil PULL
. T
K907 E03C 2 Program Step s . 458 514 2040 INPUT S M 4401 — 4438 KCO8
N320 B27B 1 External Probe : 5 >____>>__,{__,J-l [ V434] 100, H402 BO2 |——3{ K
= e 1‘10? 408 i6-J  7J01-8
N322 A09B 2 B Cycle 75 ® K413 co6 E10B
M500 F834 21 | Bit0 ) [Ma10]] 4 bt vs3) —>| K407 La10 |- > —> PER CLUTCH
M501 F83B 21 Bit 1 €1268 M vorl T s
K431
M502 F83C 21 | Bit2 M505 M1 Jaii
M503 F84A 21 Bit 3 s £ E45C >—-<’}~— ESIC |
M504 F84B 21 | Bit4 §_>>.—>>-_——@ J43s 2050, 2110, It J100 K405 43 ENABLE INPUTS K404 €2 ENABLE INPUTS
K522
M505 F84C 21 Bit 5 O ;’/g?? K522 J405 1020, 25 — J406 T028 7!
AI506 F102A 21 | Bits (- Puffer Cable «— e Q o
. . w410 m e 1573 m j
M507 F102B 21 Bit 7 PER—> INP E128C F BFR—> INP EI126C \ r7 K406
AI508 F102C 21 Bit 8 1572 w400 w4l w40i |j|e J923
_ BFR—> INP EXT—> INP PER—> NP EXT > INP
509 F10347 21 Bit 9 7 N E44A E50C ESOA
- . . 7
M:-no F103B ?1 Bit 10 A S ---}S——»_—, o vaie | @—» K 408
AM511 F103C 21 Bit 11 - | 1410
V521 Cl11B 16 Odd Resync Time Sample »
1531 E71C 16 Start Timing Chain 2060 o] T REFERENCE ORAWINGS
th 4
V911 B13C 2 Resvie Time X5 777 LEVEL 3 o
w400 | a02 3 | Ext. - INP P 1363 S T CONTROL DATA
xt. o 10 L £448 AOIA K404 aoic . | 15! e ] @ - CORPORATION
Wa01 A03A 3 Ext. ~ INP B'ﬁ)_""' T J419 1437 zo7o 5! E COMPONENTS  (nLESS OTHERWISE INDICATED; RS
W410 A04 3 PER ~ INP il | : Sy O . —
. K Kai3 Ja3l 55| | 1 J— _ Toemance  vawe s PROJECT (R FRODUCT T
W4l1 A03C 3 PER - INP J928 4924 4128l i RESISTORS . e 160-A
K409 K404 “le . CAPACITIRS L o
3 i . - TRAWING NUMBFR
N DR PR B T T 20301700 F
3l lelal. e INPUT .
HEHE :
e e R HHE 17
FORM 510 . L .




FORM 510

| 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
1400 E73 17 HSP Select 6401
1930 C08C 1 MC K300 6c0IC saosc |
K321 B29C 16 Wait Output 68088 K3 >')
K301
V934 A44C 22 Tape Leader K303 o - LFEEVEEDL K
N322 AO09B 2 B Cycle 75
S 8y
2001 D73C 9 Bit 0 % 801 %
_____ — z
Z011 p72C 9 Bit 1 r 28 78 o 001 A,ﬂ) 0000
zo21 | D71C 9 | mitz : 10800 | : | T cn0%8 eaio 68094 6A0ia
Z031 D70C 9 Bit3 > Z Register : o <IEN; 4> 0 001 S 2350 PO >>
. | 2 T BITO A
z041 D69C 9 Bit 4 L2 I5-5
> 6C04-5
7051 | De8C o | Bits | o T ! ? R s.02-5
. J557 zZotl
Z061 D67C 9 Bit 6 PICK—UP | L |usec 6A08A % ° éﬁ}? ooio
Z071 D66C 9 Bit7 I sk ;" 1Y 6c08A = S 6801 68098 cA0IB
L_o___Z2 > va2s 6c04-4 1320 +—>{ ool P st s w351 o>
1O F ! T BITI B
tne | = i I B
6C04-11 v3z3 K32l ——> T o zo2 _>>~P 0020 "
- j e B c
e v K309 Z—> PSR 6802 6809C 6A0IC E
o34 6002-W s 0021 3 52 J—sf 352} S>> 3
(TL) — > —O- 500 K302 Bre ¢ g
u
1902 N 6coe 6CI0 6co2a ccosn
V4 6C08C z031 I
el 115 —> k30! 3 K303 —>0>—->} 0030 2
6J02 :létxgc I Y322 PUNCH 6803 68104 6A03A 8
- 5 L {0031 S| L353 A353 >+
pSEC 6C04-6 ms leco4—-12;1,3 BIT3 D ,9
zo41 %}b 0040
E
6804 68108 64038
b—>{ 0041 3 L354 2354 S>>
BIT 4 E
zos! %>—§3 0050
s
6B0S FBI0C 6A03C
—> 0 051 L355 A355 >
BITS F
N322
\L WIS-Y 2061 _>>_}3 0060
erosY " 6806 6colA 64054
— 0061 L356 A356 >,
1400 SELECT HSP "
1023
I3 6COTA 1J15=K,L,M
6J02—K L M z071 %
N322 —D > k30s  HD— 557 . ooro
Wis-Z o 6807 6C0IB 6A058
6J02-2 L 007! L1357 A357 >>>
BIT 7 J
L—>>— ye2s —
6J02-X PUNCH
115X STORAGE
REGISTER

RERRE
4 I
¥

£

g2 =
:1§ z
! H
2| i «
El [ lelal e
ﬁ! HHBE
g HHHE

REFERENCE DRAWINGS
- — CONTROL DATA
. CORPORATION
COMPONENTS (UNLESS OTHERWISE INDICATED)
TOLERANCE VALUE e
~— | PROJECT OR FRODUCT
RESISTORS
CAPACITORS o 160-A
T CRAWING NUMBER
TIME
PUNCH OUTPUT 20301800 | ¢C
| PAGE
18




Note: Terms not in alpl

ha-numeric order

TERM | LOCATION |PAGE DEFINITION
F206 D26B 5 B3

F248 c1o02C 5 75

F563 C123B 6 0100 4 quarter

F583 B21C 6 10, 20, 30, 40 - R
F585 B14C 6 01208

1506 EO09C 20 Clear Buffer Controls
1536 F50A 21 Compare (BER = BXR)
1585 B25C 20 Storage Sequence Interrupt
J0o3 DO8A 2 1

Joo7 C13C 2 1 quarter

J032 C34B 2 4

J033 C33C 2 E-4 quarter

Jo3s DO6C 2 | E-4 quarter

J040 DO1C 2 E-4 quarter

J232 E08C 2 | D + Buffer Cycle

J441 C45A 16 1/0 Seq. Control

J916 Cc42C 1 Load Or Enter Or Sweep
J936 C43A 2 | C Or Buffer Cycle
J938 FO09A 1 | MC + RUN

J939 c21C 1 MC

M900 Al13B 22 MC

M935 A13C 22 Man. Interrupt

M937 Al4A 22

M938 Al4B 22 Selective Jump

M939 A14C 22

N321 E37B DX5 * BFR

Vo001 A45A 1 T-1

Vo003 A44A 1 T-3

V107 F21C 20 T-7

X911 F29C 20 Storage Seq. Interrupt
F553 B115A 6 7200 + 7300 + Forced 7T1XX

FORM 510

| 2 3 4 5 6
2PI0
1910
\\ N321
L
4003
20024 2ri0 Vim MANUAL INTERRUPT 1506
J275 K602 K610
— N F563
T = 203 P F03 Jo33
X931l (SEQ.INT.)
— K603
M935 K600 = K6t 1536 (COMPARE)
V003
2401 (MC) M900 J007 Fs53 O
M937 K60I K610 (MC) 4938
voo3 BUFFER INTE RRUPT N3zl £69C E69A
Ma38 J260 K620
D02A
Fo4 K611
J262
vo3o p—>{ K621 K62!
X =
23 Ky E2i1A E67C
j2.3 ngg? ) J’l J261 | 4" J270 | (INTERRUPT)
N Fon EXT. INTERRUPT # |
J032
- K630 INTERRUPT
Y FOS (B3 F206 LOCKOUT ~ 1J09 2B488
DS06
- T o B g
K631 (75) F248 B pso7
J262 Fo2 P
(0120) F585 —O—>
J23 Joor 1040 K 651
J2a K630
Ji9 vI07
420 FoIB EXT. INTERRUPT # 2
(MC) J939
- [ o] K640
z
FO6
> K641
(0120) F585
1585
(D)J232 £0rg
sasn
K651
FE
(LOAD OR ENTER OR SWEEP)
F583 —
rosa (MC) J938
A
K61l _ Fo8C
O (C)J936 O
K63l @ (@) yo35 —O
Fog3 (MC)y938
F583
K620 caza £68C
EXECUTION
K630 O J266 O (" ADDRESS TO R
F583
£68A
g REFERENCE DRAWINGS
]
: [ . - CONTROL DATA
i |
£ CORPORATION
. COMPONENTS (UNLESS OTHERWISE INDICATED)
"
HEH TOLERANCE VALUE X703
b3 PROJECT OR PRODUCTY
s‘ E RESISTORS
: = CAPACITORS 160-A
= DRAWING NIIMBER
RN 20301900 R
3 HEIME INTERRUPT
2 HEIHH |
g HHEE ; 19




P

Fo

NOTE: lerms not in complete alphanumeric order.

TERM | LOCATION |PAGE DEFINITION
F003 D45C 4 Bit 6 F Register
F207 D274 5 70, 71
F235 p12C 5 75
F248 D102C 5 75
F250 C21A 5 B-Cor75
F300 F128A 6 | Bito |
F301 F128C 6 Bit 0
F310 F127A 6 | Bit1 1 )
F313 F113C 6 | Bit1 [ F Register
F323 C119A 6 Bit 2
F343 B129A 6 Bit4
F502 F111C 6 00000X )

F503 F111A 6 00000X

F513 E106A 6 XX00, .

F517 E103C 6 XX0X >F" Translators

F551 c114C 6 XXXX01

F552 C114A 6 XXKX10 ]

F555 c119¢ 6 | Bit2 F! Register

F557 C121A 6 X2, 3XX,

F562 E105A 6 (0100 + 0105 + 0106 + 7200 + 7300)
BFR Cycle

F563 E105C 6 0100 4th + BFR Cycle

564 C120B 6 010X 4th quarter

568 B113A 6 7200 4th quarter

F569 B113C 6 7300 4th quarter

F570 B112B 6 XXX0q

F572 B114C 6 7200 4 quarter Or 0100 4 quarter

F575 p21C 6 015X, 016X, INT

F517 E77C 5 01, 3rd, 4th, OTR

H211 B32 2 | X36 X37 B Cycle

1534 F51A 21 | Compare

1535 F51C 21 | Compare

1536 F50A 21 Compare (BER = BXR)

J002 D36B 2 E-1 quarter

Joo3 DOSA 2 E-1 quarter

Jo11 C38C 2 2 quarter

Jo13 BO1A 2 E_):Z. quarter

Jo14 BO1C 2 E-2 quarter

J020 C37B 2 E-3 quarter

Jo32 C34B 2 4 quarter

J034 C33A 2 4th quarter

Jo3s DOSC 2 E-4 quarter

J036 E04C 2 E-4 quarter

J037 E19A 2 4 quarter

J038 E19C 2 4 quarter

J040 DO1C 2 BE-4

J102 A21C 1 | Recirc

J226 E21C 2 C Cycle

J248 F15A 2 B Cycle

J270 E67C 19 | Tnterrupt

J533 EO07A 16 | Enable

Jo27 B16C 16 | Wait INPUT

J930 cosc 1 MC

J931 D06 A 17 | PER And LOAD

J933 Cc125 16 | Output Cable Gates 1.300 - L305

J938 F09A 1 | mc

J939 cz21C 1 MC

K321 B29C 16 | Wait Output

K322 B28A 16 | Function Ready

FORM 510

yad

TERM | LOCATION |PAGE DEFINITION
K441 A06 16 1/0 Sequence Control
K802 A22A 2 Resync Counter
K803 A22C 2 Resync Counter X1
K810 A20A 2 Resync Counter
K813 Al19C 2 Resync Counter X1
M330 Al17B 16 Output Resume
M512 F14A 20 Output Resume
M513 F14B 20 Input Ready
M514 F14C 20 Input Disconnect
M915 A17A 16 Function Ready
NO13 D55 1 Toggle Al
N111 D52 1 | Clear a!

N113 D51 1 | Toggle a!

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

V000 A46B 1 TXO0

Vo004 A44C 1 TX4

Vo005 A41B 1 TX5

Vvoo7 A39B 1 X7

V105 A39A 1 T-5

V106 F21A 20 | TX6

V107 F21C 20 | TX7

V901 C14A 2 Resync Timing X5

V903 C10A 2 Resync Timing X7

Vvo12 Cc10C 2 Resync Timing X6

vo22 B13A 2 Resync Timing X6

1503 F22C 16 Output Resume

J925 Al12A 16 Function Ready

1502 F23C 16 | Output Resume
FORM 810

Rev. P




2 3 4 5 6
- 533
Ve 5857 (el
. : 1572 TRANSLATIONS
r ; Fi38
INPUT TERM | DESIGNATES
~— O X907 e
REQUEST s — X901 F563 0100 @ 4
> 1 :;933 F568 7200@4
= i F572 | 7200@4+0100 @ 4
o e NII3 F568
H | F569 | 7300@4 F568 vios
- F148 . F202 | B>C J BLOCK vios BUFFER S‘&J:;E:
s -
> d LNEP:JY \—a{Tsl—s__L 504 27| TERRGRT <{ 53632 o SEQ. INT. X909 READY £
2 ;R — >~ 1550 _——t Nz —O————— x906 203 >~ > x900 1580 ———>1 X916
P 1580 oA > F563
H I X9 e Fe8 F30 | a0z €24
| MS12 = 5 xs07 15975 5 yeor K810 —-O——3{ X917
v922 > Jois X906
| Flac X917
scomeer—> > v ] 2T
L DISCONNECT J 1506 F20A N ve22 1584 B25A B825C
1580 1551
Toos F518 X904 e
423 fian 1580 vsi2
r J24
ouTPuT 1502 Fi9c
N X914
RESUME X907 ) 1572 & BFR CABLE
2 S 1580 TO INPUT
] |
@
3 |
. | . F20C FI9A 1594
Fi2A J
§< FUNCTION % O_F235(75) o1 O 1573
5 | reaoy 1577 J STORAGE
<] T Y516 3 SEQUENCE VOO0  BUFFER
& ‘ T 5 Fisa INTERRUPT CYCLE
@ 1575
MASTER | F128 coz-6 . oou F29 56 F32
5 M 6 1582 xSl X909 —
cLear < <U< -E 930 (MC) Fizc 2 10 8FR V005 J036 (E4) 1381
X901 ' ?cABLE (ouTPUT) v
| X917 I584 903
1559 jggg BXR=BER F578 F58A
F564 =
| X907 35 1536 ;-
inFoRMATION | Fisc Fi17a 010441 F360 -
4933 F3i0 J938
reapy << xora O 577
~ R J F58C
1575 CLEAR BFR CONTROLS 1592
K321
J533
F59A
BUFFER 1593
01000R J NOI3 INPUT
INPUT (" M5i4 7200 (@ 33 | F572 —O—> f——> L450(IBA)
V005 BUFFER< X917 COMPARE @ xs02
HIO7  F78 I__W DISCONNECT L X915 {ockouT F26 Fsac
4037 X902 X903 -
vioT | F2ic 1885 VvIO6 | F2ia X904 X920 1584 1594
rses n32i L €74
Fq -
oi0s, < F955 x I534 x921
4 F551 1566
£562 BUFFER
F338 . ~ F82a ) NOI3 OUTPUT
! £s75 & 1535 7300 @ 33 {rsee —0—{ 4904 L4851 (0BA)
1523 F343 I567
- 016 @ 226 Fa7 Fosc
F564 F49A J038 Isgs X905 BUFFER BUSY
F555 F82C >
01064 3353 1522 BUFFER REGISTER
F 62 "“’@ INPUT GATES 1557 TOXX ,01XX) F503
— Fa7e F748 r ngg INPUT BUFFER ¢ 201X R BUSY
— 1] 1529 A->BXR F1se8 | >~ A>BER J E°R BUS
| X901 F8iC FBiA F768 Fsea ) wags —O0— xoia
ouTPur{:g(')’s‘?’ || X903 1550 1503 Fi6
BUFFER
1564 ! | X917 J usiz EOIC X915
F50C |  Fa8B F758 I579 b
546 [ 1525 -1569 FIOBA output| 1373 Fssc M513
1559 BUFFER] x90! \ BER->Q l J933
-/ - Jor3 |
srock J F370 X907
STORE F207 - Fio7¢ £R REGISTE F343 32245
BUFFER REGISTER oigx(Q ¢ J226
' (” OUTPUT GATES @c, J61a 1502
_J
FI06C F107A 1549
% F
¢ F1088 X905 1558 ———
711555 -
- 3; I sl REFERENCE DRAWINGS
g 8l
1'>BFR :] ) Ry —— e - - - . - CONTROL DATA
/
K803 ! | T T T T T e
F798 K813 BUFFER ) | ‘ ‘ CORPORATION
Xoo07 £808 1582 STEP A2iA . i COMPONENTS (UNLESS OTHERW'SE INDICATED)
BUFFER | vio7 J102 X912 1588 HE 13 TOLERANCE vALE sue
X906 > b3 bole ——_— - — s — === PROILCT OR FROCUCT
= 42 sls [ RESISTORS
HERERE SR 160-A
Vior X913 N bl | SaneimoRs - e IR
1581 S — I585 El u.i; DRAWING NUMBER
: | Tme ;
4930 (MO) EEREE 20302000 N
&8 | lsls|.ls| BUFFER CONTROL :
: . e FAcE
= HMHE
Z| HHHE 20




TERM | LOCATION |PAGE DEFINITION

A002 E80A 7 Bit0 )

A003 E80C 7 Bit 0

A012 E81A 7 Bit 1

4013 E81C 7 | Bit1

A022 E82A 7 Bit 2

A023 Eg2C 7 Bit 2

A032 E83A 7 Bit 3

A033 E83C 7 Bit 3

A042 E84A 7 Bit 4

A043 E84C 7 Bit 4

A052 E85A N Rit 5

A053 E85C T Rit 5 - o

A062 E874 7 | Rite p Register

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 ES0A 7 Bit 9

A093 E90C 7 Bit 9

A102 E91A 7 Bit 10

A103 E91C 7 Bit 10

Al112 E92A 7 Bit 11

A113 E92C 7 Bit 11 A

A200 C73A 11 | Bito

A201 C73C 11 | Bit0 *

A210 C72A 11 Bit 1

A211 Cc72C 11 Bit1l

A220 C71A 11 Bit 2

A221 Cc71C 11 Bit 2

A230 CT70A 11 Bit 3

A231 Cc70C 11 | Bit3

A240 C69A 11 Bit 4

A241 C69C 11 Bit 4

A250 C68A 11 Bit 5

A251 C68C 11 Bit 5 1 .

A260 C67A 11 | Bite [ A Register

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 ce62C 11 Bit 10

A310 C61A 11 Bit 11

A311 C61C 11 Bit 11 J

1001 E123A 10 Bit0 Y

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 1 Iverters

1063 D126B 10 Bit 6

1071 E120C 10 Bit 7

1073 D122B 10 Bit 7

1081 E119A 10 Bit 8

1083 Di121A 10 Bit 8

1091 E119C 10 Bit 9

1093 D121C 10 Bit 9

1101 E118A 10 Bit 10

1103 Ci21C 10 Bit 10

1t E118C 10 Bit 11

1113 D120B 10 | Bit11 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

1551 F81A 20 Buffer Input

1552 ¥82C 20 Buffer Input

1553 F82A 20 Bufler Input

1555 F108B 20 I -~ Buffer Register

1550 F109B 20 I - Buffer Register

1559 F106A 20 Buffer Register - Buffer Cable

1560 F107C 20 Buffer Register - Buffer Cable

1561 F107A 20 BPffer Register - Buffer Cable

1567 F60B 20 A -~ BER

1568 F74B 20 A7 = BER

1569 F15B 20 A" = BER

1575 F184A 20 Z — Buffer Cable

1576 F17C 20 Z — Buffer Cable

1577 F17A 20 Z — Buffer Cable

J208 C26A 3 677

\a21 E74C 20 Compare Loc! ot "
x

FORM 510

| 2 3 4 5 6
( BFR INP) 155:4“ 1555 (I—> BFR) (Z—>BFR CABLE) 1575 1559 (BFR—>BFR CABLE)
1523 (A—»BXR)
1922 L
w2 Fo38 To01 |\ 00 oo
—>>—s Msoo] > o X400 1003 —] 4003 — x200 [—>L200 —7}’ X000
A ™ F8e F34 Fe7C,0
! > xaoi 1003 2002 __x_, X201 A200 __47).. X001
|
E—D 101
! F83 Jai| IOI_ - A2l
- M50 x410 013 —-0 >— Aoi3 —‘&3—’ x210 f—> L20! '—7}" X010
] T Fe9 o F35 F66C,D
1
1 ] % Lo | Aoi2 ———k)-a x2il A210 —?)—r ot
| |
| F83c Jai2 1021 } > 102 F85c [ .
——))—W X420 023 —1 0 L502 > 4023 — xe20 > L202 ! X020 I 02 x220
¢ ~ ¢ F65C,0
4 F90 i F36 02
—
1 x421 | 51023 II Aozz—b—n x221 A220 —7)—» xo2! £s2¢ ’
! \ — xaz! 1529 1534
I F84A 1031 L103 \ Fa7A | < a2
_)HmT—’ 3 \.\ x430 L0533 0O L503 |- )>—> A033-— x230 > L203 sl X0%0 s 03
o e FoI fI’ F37 F63¢C,D 03
—> |
! 1 xa31 1033 i Aogz__%_; x231 A230 __.7)_. x031 x231
: 1552 1576 1560 |
| : Is2e 1567 (A'—» BER)
I F84B i 1o£¥ > Lios \ Fe7e |
? M504 \’\ X440 1043 __\)_ >— A043 x240 > L204 Az4i ——;3-’ X040
€ o2 i F38 F62¢,D
| ] xaal |—» 1043 | AOC42 X241 A240 __P_, xo4
|
1 E
| Fa4c sars Tos! L1os F87 |
- M305 X450 Toss O >— A083 x2s0 |—> L2053 A28 —-7_')-,4 X050
F F93 Fl F39 F6IC,D
! —>
. 1556 x4t | 51083 | A052 X281 A250 ___7)_, X051 rson
! + _| 1547 I COMPARE
o Ho2a | o NI _"S:\ﬁ - >0 4 Fooa ! 063 x260 |——> L2096 Azel _-7)- X060 [ (eer-BXR)
L506 | >>—>
_>” M508 O X460 1063 — - F&40 F67A,B X921
Fo4
| —> A062 X261 A260 — xo8!
! X461 |—>1063
|
Lio7
'}_'{_F”l_:_:_:_l__’ Ja31 I°L>3 - A073 x270 > L2o7 AzTl ; X070
_2 -O X470 1073 f F41 1 FE6A,8
| ) xa:gs 3 } a072 x27t a270 | xo71
| 107 )
l 1553 1577 1361 |
| i 1525 1568
! |
Lios ':
| FLQ J432 E ’°°_‘§} - A Foee - | A083 — x280 |—> L208 A28l
x4 > -L:soo >—
—> > usos 80 1083 — p Fa3
X F96 J208 | Ao82 _\1 X281
i P xa81 | 1083 1 A280 £sic
! |
[—>L109 [E
! FIO3A a3 mﬂqS} s Fio - | A093 ——-%—- x290 |—> L209 a291
—))—a{ M509 | X490 L509 >
-O 1093 —f Fa4
L Fo7 J208 L 29
H > | A092 —1 29! A290
I X491 —>1093 ) |
! |
F1038 k}*
;|>_E‘[—b Ja34 “—‘—-4&} I A103 —1 X300 p——> L2100 A301 X100
" O Fa5 F624,8
| A102 —k)-. X301 A300 1ot
I
Fi03¢C i s
—-)'H ET il A3 — xs0 f——>La2n a3n o
4 O- F46 F61A,B
All2 —\)—n X311 A310 Xt
BUFFER DATA REGISTER
" BUFFER_EXIT REGISTER 1569 BUFFER ENTRANCE REGISTER
- 3 REFERENCE DRAWINGS
8
E AR - CONTROL DATA
¥ . CORPORATION
K z COMPONENTS (UNLESS OTHERWISE INDICATED)
E o | Toance VALUE Kl e T ——————————
: PROJECT OR PROOU."
RESISTORS
NOTES: i E eamciTons 160-A
1."LI-=, L2-=" CARDS SHOWN GO TO DIGITAL DISPLAY g » —
[l
CONTROL RELAYS, 8 ul | !
2."L5--" SHOWN FEED THE BUFFER OUTPUT CABLE g a - !: BUFFER REGISTERS 20302100 c
. PAGE
& HELH




| 2 3 4 5
RUN-STEP
1908 RUN -
U Al2A FORUN
cs00 e[ {53
1§ 5 soi SELECTIVE JUMP SELECTIVE STOP
o F f K
wos  AsoA_ F " 1908 A24A .
F505 —[wms20 —O0— F509 <———<<——1—__—MQ—ZT}<—O——¢
—S}k N iadad £ VL £
NEUTRAL — A [ €
w Al2c C
08« Jwsorle |45 5T aro-sree oot oy AN
B % A45A B48A CONTROLLED
O S T - —» 1sv Al4A so8 S04
A 2E04-8 |/aw c J c
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