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SYMBOLS 

SINGLE INVER'"LBR - A single inverter inverts input signals so that a "1" 
input results in a ''O" output and a "O" input results in a "1" output. Inputs 
to symbols are identified by arrowheads. 

A!IOO~ 
SINGLE IN'llERTER 

~ro~ =a A506 l- A503~ 

~~PACl~V~ DELAY - A capacitive delay is used in an AND configuration to 
eay the'l input to a logic element. The capacitor is shown with the curved 

(negative) plate adjoining the AND symbol. A small box shows the equation 
file symbol assigned to that delay, the duration of the delay, and the coordinate 
jack and pin number where physical connection to the capacitor(s) is made. 
The output waveform may be omitted. 

A50!5 

SINGLE INVERTER 
WITH "OR" INPUTS 

A504 A!IOS 
A505 

SINGLE INVERTER 
WITH .,ANO" INPUT 

FLIP-FLOP (FF) - The flip-flop is a storage device with two stable states, 
designated 11111 (or Set) and "O" (or Clear), and is composed of two inver.ters. 
The logical symbol (Fig. A) is a square that is formed by the combination of 
two single inverter symbols. By convention, "1" (or Set) inputs and outputs 
are shown with the upper or left half of the symbol and "O" (or Clear) inputs 
and outputs are shown with the lower or right half of the symbol. This dia­
grammatic convention simplifies the actual interconnection of the two in­
verters as shown in Fig. B. 

~ ~4µ.SEC. 
_n_ 

K504 

Y516 

.I_·~ 
- C06-9 

~--<n--------- J360 

"1"~"1" 

"o"-~"d' 

"1" 

"o" 

Y517 

.l~ 
C06-5,8 

FIG.A FIG. B SYMBOL REPRESENTATION OF TYPICAL EQUATIONS 

CONTROL DELAY - A control delay consists of an H--- part, which receives 
the input, and a v--- or N--- pax:t, which provides the output. The output is 
a clocked pulse which !11 delayed with respect to the input pulse by one phase 
time of the clock (0. 2 microseconds). Conventions which apply to'control 
delays are: 

1. Clock pulse inputs to control delays are not shown on the diagrams and 
must be obtained from the equation file. 

2. The logical number designation indicates the clock phase of the output 
signal. An odd number indicates an odd clock phase, and an even number 
indicates an even clock phase. 

3. The time scales shown on all sequence diagrams are in 0.2 microsecond 
(1 clock phase time) intervals. · 

SIN8LE INPUT A11111 QITI'UT 
Q 003 

I 

r-1::~ 
N\l.TIPl..E INPUT 

NU\.TIPLE OUTPUT 

JIOO 
V002 

FZOI 
\1201 

J90Z 

809 

K200 

All 

I---<>---+ K900 

11912 
J20ll 

K90t 

K902 

HOOO 

K904 = K905 + M903 + K901 K903 

JOl B09A: K905 

K905 = K904 + JlOO V002 + V402 

JOl B09C: K904: K900: K902: K901: HOOO 

..__,__K210 

K200 

K200 = K201 + F201 V201 + K201 

JOl A31 A: K201: J246 

K201 = K200 + V201 + J902 

JOl A31C: K200: H201: F229: K200 

N301 Fzoo--+--OL---1 
J216 -./'\.-....----. 

8201 = C004 + K201 J031 V006 + J209 V9~2 

JOl B33B: V201 
N302 

J20I 

CONDITIONED OUll'UT S 

V201 = 8201 + C013 

JOl A43A: K201: K210 

JACK ASSIGNMENTS 

The jack assignments of the printed circuit cards associated with each logic 
symbol appear near the logical designation on the diagram. Jack assignments 
indicate the physical location of a printed circuit card. 

Jack Assignment 

Chassis Na.~:rdiLe 1\o~Card Circuit 

Conventions which apply to jack assignments shown on the diagrams: 
1. When most of the jack assignments on a diagram are on a common 

chassis, the chassis number is omitted from the jack assignments 
for this chassis and specified in a note on the diagram. 

2. The omission of the card circuit letter from a jack assignment in­
dicates card circuit B. (For flip-flops which indicate one jack 
assignment for both inverters, the omission of the card circuit letter 
indicates card circuit A for the even-numbered inverter and card 
circuit C for the odd-numbered inverter.) 

KEY TO SYMBOLS USED • 
ON LOGIC DIAGRAMS 

203033 

u u u 
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RECIRC 

B20A RECIRC 

J050 

[ J ( 
l ( 

JOOO 
vooo --+---

H2902 

J031 
v'Q(J€ 

M02& 

J~I Al fA M'814 

-~ /--..f veoe_}<r.j _H_e' '­

T l<B•~ 
cooo 

cooo 

JOI 
C AIBA 

BOIA 

H3902-j~ H831 

HBOO 
HB02 
H804 

l •e3o 
~000 

JOI 
p J060 

B54A 

J021 
V007 

B02A 

J I 21 +-(f--+--0-__. 
K 

JI 18 +---(<---~-' 

.. .. 
~ u -., ., 

c-1 
SELECT 

lC :Iii:: J0~5 

V801 
V803 

J050 
V804 

(GRO 

HOOi ----<\.-~ 
Y515 

B57 I 

-ro _L 
--~HOOD 

K020 
Al68 

K020 

EARLY 

Cl7B 
KOOi~ 
KOii~ 

Cl5A 
KOOi~ 
KOIO~ 

MOO. SCANNER 

B54C 

JOI 
R 

J060 

B53A 

J021 
V007 

Jl31 +-(.__.._ .... ~ 

L 
Jl28+-(~-o-.. 

J032 

., 
0 ~ 
"' "' ., ., 

C-2 
SELECT 

" " J055 

Yl56 s. 
~1~~~G H 

J050 

H003 
H005 
HOO? 

H003 
H005 
H007 IJ<iEcl K151 V802 B55A RESET ~ 

SWITCH) JOI 
C52-6 

H801 
JOI 
N 

(NVM) M916-7">---~-~ 

I. B Y514 
I 

C36-2 

CJ [ CJ 
MODULE TIMING CHAIN 

Al4C 

z1 

QUARTER TRANSLATIONS 

B53C 

REG. REG. 

003A 
K002~ 
K012~ 

Cl6A 
K002~ 
KOl3~ 

Cl6C 
K002 --+fJ02jl 
K012~ 

K003 
K012--,,1 __ J 

J032 

B52A 

J021 
V007 

Kl50 

BUFFER 
SELECT 

J050 

} 
INPUTS 
SHOWN FOR 
MODULE I 

. SCANNER 

INCl) 

2 

3 

4 

( '·, 

lj 

J003 
(!) 

N831 
JOOO 

) u·o (J 0 ( I u oouoouo 

Al2C 

A12A 

JOl-D 
~...._____.. ....... 

EllEN 
PHASE 

A02A 

~~--+------4 
JOl-E 

CLOCK 

ODD 
PHASE 
A02C ~ ~"'9A 

.:004 --~Pl!-~-,, 

QUARTER COUNTER 
(REFLECTED 
BINARY CODE) 

V005 
K012 

V005 
K013 

V005 
K003 

V005 
K002 

A54 

J051 

vooo 
K002 

A53 

K003 

K012 

VOOO A51 

KOii K013 ' 

J051 

H811 

veoe k814 

N901 

INPUTS FOR MOO. 2 ANO MOO. 3 SCANNERS N900 

K812 

D58 

K813 

D57 

K815 

Jll7 

Jl25-7 

GRD 
FROM 
C-2 

N811 
JOOO 

"' "' ' ., 
.;, 

Jl37~ 

5130-7 ° 

5140~ 

(00) 
JOOO 
vooo 

3JOI 

READ 

KllO 

E48 

VBl8 

N900 

(16) 
JO II 
V006 

REFEIDICE OUWINGS 

.------------------..-• H821 

KB22 

056 

K823 

N901 

K824 

D55 

K825 

SECOND PULSE ELIMINATION 

IJOI 

~)------+(MOD 

~>--(MOD 
h/-<•oo 

( 14) 
JO 11 
V004 

PRESENT ro C-21 

PRESENT TO EXT BFRl 

PRESENT TO C- 1 I 

WRITE I _ ,,'_N_H_1 B_,_r~ 
0-- K130 Kl20 

E47 

J030 
V017 J051 
(27) 

E46 

CONTROL DATA 
CORPORATION 
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JI 00 --7 )-·---J)-----------, 

J200 

* 
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J201 

.. 

JI 02 -----;, >C+-->:;t---+---+---, 

J20Z 

.. 

J I 0 3 --7 >O+--("]r---+----+---~ 
JZ03 

J 10 4 

J204 

J IOS 

JZ05 

* 

u 
--+--~ 

* 

--7rr+--o--+----!---. 

., .. 
1121 

u 

*EXTEPHIAL BFR INPUTS 

UHO!R (IEn)--+S' ON 

TO S 1 INVERTEptS 

DWG XCP225204. 

------~-·-·----------------------------------------------------

[ l i ~) [J [] 

S' INVERTERS 

K810 
SHOWN 

K820 

Kl30 

J03 J03 J02 

JI 06 -----;, )H--1)----------~ 

w 
J206 

.. 

JI 0 7 --7 >J-+--< ·t----+-----1----

x 
J207 

J 108 --7 >K-+--<>---+----+----

J208 

JI 09 --7 >L-+--D--+-----1f---~ 
J209 

J 110 

J210 

J 11 l 

J 211 

M 
--7>-+--o---+----l---~ 

0 

.. 

JOI 

J02 J02 J02 

J 112 ~ >p-+--< )>----+-----+----

R 
J212 

* 

8148 

111 I 

+ 

( ·1 

lJ 
( 
i i 

0 l ( 
, I 

I~ 

z' REGISTER 

(Y ~ z'1 {SET Z 11 ( y ~ Z 1 ) (SET z1l 

N205 N202 N215 N212 

J700 

zooo J7 20 

C32 C26 

y 0 0 0 t---+-<>--+-.... 

0 15 

ZOOI "}--+ J740 

C28 

C27 

ZOIO 

014 

ZOl I 

2020 

013 

Z021 

2030 

012 

2031 

Z040 

011 

1---1f-'O--+- Z 0 4 I 

>-- J701 

~ J721 

~ J741 

~ J702 

~ J722 

')-- J742 

'f:-+ J703 

'J--+ J723 

JOI 

')-+ J74 3 

J05 

>­
'!-

J704 

J724 

1- J705 

'J.- J725 

C25 

C24 

c 23 

c 22 

y 0 50 f-----"0---0<4 

Z050 

010 

Z05 I :;.---.,. J 7 4 5 

c 21 

YllO 

YOOO- YllO ARE MEMORY SENSE AMPLIFIERS (TYPE 57) 
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S' INVERTERS 8 Z'REGISTER 
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CJ [J 0 u 

Z060 

009 

Z061 

Z070 

008 

Z07 I 

zoeo 
007 

Z081 

Z090 

006 

ZIOO 

005 

Z IOI 

l II 0 

004 

l 111 

J05 

)!-. J706 

')...-... J726 

'f--+ J746 

>:-.... J707 

-;.- J 727 

~ J747 

j-., J708 

'):.-.. J 728 

'}-. J74 8 

;--. J709 

:;... J729 

'/--+ J"/49 

J710 

J730 

'/--+ J 750 

':J-. J 7 II 

'f-. J731 

JOI 
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u uouoo u-o 0 UOUUG [J 0 uo 0 0 u 

KIOI 

EVEN 
BANK 

G211 G210 G209 G208 G207 G206 

N M L K J H 

A-------,,..._-------,,..._-------,,..._-------,,..._------- ,,..._----Jo4 
1------------- FROM Z-;. MOD' CIRCUIT . 

B39 

~ 

DWG XC P 225205 

B41 B40 

T302 ~ 
T305 --9 ~ 

B42 

T303 ~ 
T304----<( 

~ rn>~:I 
?--T304 

G205 G204 G203 G202 G201 G200 

D C 8 A 

J04----A----- /\.------,,..._------ ,,..._------,,..._-------/\. 
~------------FROM Z-+ MOD' CIRCUIT----------­

DWG XCP 225 205 

039 -eor004004 

T202 
T205 

$ T203 

?--T204 

$ T202 

<(---T204 

T301 

B38 

T303 ~ 
T305--i 

T300 T301 T300 T301 T300 T301 T300 

~ T203 

t-T205 

T201 T200 T201 T200 T201 T200 T201 1200 
--------------HORIZONTAL----------------~-'--~ 

ODD C37 · 

BANK ~117 . 

1313 
1315 

T311 T310 

0104, 105 
0106, 107 

4XXX-
7XXX-
046C 

0 
CD 
0 ., 

"' 0 

" iii 
0 
U) 

~ T312 
?-T315 

T311 

DIDO, IOI 

0102, 103 

oxxx-
3XXX-

D46A 

1112 

(X-XX) C41 C42 C43 C44 ~ 1------------VERTICAL 

~112 ~ ~110 ~ "' ;;; (XXX-) 

T310 

0102,103 
0106,107 

0 ... 
0 ., 

"' 0 

" 

0100,101 
0105, 104 

;;:: 
0 
U) 

HORIZONTAL 

4XXX- ox xx-
7XXX 3XXX 

D47C 047A 

T313 T312 ,__>: ___ >:_,INHIBIT 
T314 T314 

T311 T310 

DIDI, 103 
0105,107 

3XXX 
7XXX 

D48C 

0 

"' 0 
U) 

... 
0 

" iii 
0 
U) 

T311 

0100,102 

0104,106 

2XXX 
6XXX 

D48A 

T310 

"' .,. 
0 "' 0 0 

" ;;;: 
DIVERT 

IXXX oxxx 
5XXX 4XXX 

D49C D49A 

TIOI TIDD 

0004, 005 

0006,007 

XX4X-
XX7X 
E39C 

0 
u 

N 
0 
U) 

<;; 
0 
U) 

0000,001 
0002,003 

xxox-
XX3X 

E39A 
T012 

0002, 003 
boos, 001 

0 
0 ., 

XX4X-
XX7X 

E40C 

N 
u 

0 
U) 

0000,001 
0004,005 

VERTICAL 

xxox- XX3X 
XX3X XX7X 

E40A E41C 

0001,003 
D005,b07 

0 
0 
0 
U) 

"' u 
0 
0 
U) 

XX2X 
XX6X 

E41A 

0000,002 
0004,006 

XXIX 
XX5X 

E42C 

TOOi 

R/W DRIVE 

NOTE: 

Kl21 
(WRITE) 

N 
0 

" 
U) 

LOW- <lRDER DIGIT IN DESTINATION SYMBOL SIGNIFIES 
MAGNITIUDE OF DIVERTER LINE SELECTED, THUS 

blD4,105' X4XX OR X5XX 
d106,107' X6XX OR X7XX 

OUTPUT DESIGNATIONS FROM T305 AND 1205 
'XXX4, l<XX5, XXX6,XXX7 

Kiii 

(READ) 
0 
0 
u; 

"' 0 

" 
0 

"' 0 0 u; ., 

... 
0 

" Qi 
0 
U) 

Kl21 
(WRITE) 

CD 
0 

~ u in 
0 0 
U) U) 

Kiii 
(READ) 

STORAGE TRANSLATORS 

(EXTERNAL MODULE CHASS IS) 

"' 0 
0 " ... ... 
0 0 
U) ., 

~ 
~ 0 iii 
0 0 
U) U) 

3103 

YCP225202 

xxox 
XX4X 

E42A 

( ') 

u 
') 

0000 

. 
! 



u 00 
~ 

0 [J (J 
HORIZONTAL 0 IVERTERS 

000 BANK 

C38 C40 C42 C44 

"' 
c 

(J(J 
EVEN BANK 

B38 B40 B42 B44 

C37 C39 C41 C43 

~~T' 
TO CORRESPONDING 

DRIVE LINES IN BANK I 

A45A 

~---+---+-+--+__,i--+---+-0-1---00 

~-+---+-1--+---+-+---+LHi--- 10 

e---+---+-1-----+--+-+--+<rl----+--· 01 

II 

f----<t--+--+---+-+--+__,-V+--+-1---02 

OOXX ... 07XX 

A46-7 
A4 SC 20XX •.. 27XX 

en 
a:: 
w 
~ 
a:: 
0 A47-5 
__J 

""' z 
0 
~ 
a:: 
0 
:I: 

A47-7 A47C40XX ... 47XX 

TIOI --c>-------i>t 

READ 

Tll3 
A48-5 

WRITE TI03 
Tll3 

BIT II 
023C 

A4 efOXX ... 57XX 

e--+---+-+--+__,-0+--+-1--- 12 

e---+----+-f-+---+-O-+--+--,i--+---03 

e--+---+-+--+o-J-+--+-1--- 13 

e---+---+-t---H.J-+-+--+--,t---+---04 

e---+--+-+<"l-+---<--+--+-1----- 14 

e---+---+-KJ+--+-t--+i--i--+---05 

6--+--+-0-+--+__,-+--+-1--- 15 

6---+---+0-i--+---+-+--+i--i--+----06 

16 

~-+-0--±---+-t--t-i---+--+-r-- 07 

08 
024A 

07 

17 

053-5 

Y410 

053A 

xxoo •.. xxo1 
036 

TOOO TOOO 
TOIO TOl2 

READ WRITE 

06 
025A 

( ·1 
u (J 

VERTICAL 
DRIVE LINE 

U.OUULJ 
NOTE: 

A CORE IS THREADED BY FOUR WIRES. 
EACH INHIBIT AND SENSE LINE TRAVERSES 
TWO PLANES-THE CORRESPONDING BIT 
PLANES FOR BANK 0 ANO BANK I. 
ONE SET OF HORIZONTAL DRIVE LINES 
TRAVERSES THE TWELVE PLANES OF BANK 0; 
ANOTHER SET TRAVERSES THE PLANES IN BANK I; 

(J 

BOTH SETS ARE CONNECTED TO THE SAME HORIZONTAL DRIVERS. 
VERTICAL DRIVE LINES TRAVERSE 
ALL TWENTY- FOUR PLANES. 

SELECT OCTAL ADDRESS 0064, BANK 0 

1\ 
CONTENTS OF S \.QQQ_J \_QQQ_/ \.....!.!Q__/ 

HORIZ HORIZ VERT 
DRIVER DIV DRIVER 

HORIZONTAL DRIVE LINE 00' GOIO DIOO 

VERTICAL DRIVE LINE 64' GOOS 0004 

SELECTION OF ADDRESSES IN BANK I ARE MADE AS SHOWN 
EXCEPT THAT HORIZONTAL DIVERTERS Dll -ARE USED. 
(SEE DIVERTER SELECTION ON OWG XCP 225202) 

MAGNETIC CORE FOR BIT 
00 OF ADDRESS 0064 

\_!QQ_/ 
VERT 

DIV 

---------------- .. ---------------------------

uuuuu 

11 11 1111 
0 0 "' ... "'"' "' ... "' "' "' ... 

j uuuuuu 

~ 
TO SENSE AMPLI Fl ER 
FOR BIT 00 

037 

038 

040 

042 

044 

D53-7 054-5 D54-7 E52-5 E52-7 022-5 

D53C 

TOOi TOOi 

TOIO TOl2 

04 
D 26A 

I 
Too2 roo2 
TOIO TOl2 

054C 

T003 T003 
TOIO TOl2 

VERTICAL DRIVERS 

03 
027C 

02 01 
02BC 

E22A 

TOOO TOOO 
TOii TOl3 

TOOi TOOi 
TOii 7013 

INHIBIT BIT 00 

D22-7 
T002 T002 T003 T003 
TOii TOl3 TOii TOl3 

2XX 
Y 3 XX ARE INHIBIT DRIVE CURRENT SOURCE 

Y:?~ ARE VERTICAL DRIVE 

Y~g~ AREHORIZONTAL DRIVE " 

VERTICAL 
DIVERTERS 

3103 

021E D21D 020E 0200 D.19E Dl90 OISE DISD D17E 017D OISE DISD YCP225203 A 
STORAGE ADDRESS SELECTION 
(EXTERNAL MODULE CHASSIS) ECN 13 4 
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B4l3 TI-tSELECT-7 Jil3 
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• • • 

04~~ 
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BANK'i 
4,'l,6,7) 

-=- 2J07 2Jl4 2J02 
A02A .. .. .. 

//rV1~1 v> 
'IJ t401 f"OTl 
i ~ 

l ~ZE04 .4::-2J02 2J07 2Jl4 

T ;~:;r~~~~~~-a: : t 
: (fl) w >-----· 
I - I I T 
I JOHl41 ~ 
I I I 

160-A TIMING MOO I MOD.2 MOO 3 

COMPUTER MODULE SELECT 

B4 l3 2J31 A_l6A 

!SELECT---) >[9123 
BANKS T · 
2,3,6,7! 1 l_ 

I 
I 
I 
I 

~ 

(SELECT - ) Jl25 ) ~ 
BANKS r---8435 ';rA_l7A_ __ I 2J07-Y 

4,5,6,7) ~ . --7 ~ 
I Al7C 2J02-Y 

f~y402 ~F 
~ f 1:~1 -=-

\l)JOOI -~ _A0,3C~ 2E04-52J02-W 

; J~21>> J'."7 ) • 
: <Eil I'" i )2Jo1-w• 
I -
I J037(4) I I : 'f:!!-W 
I I I 1 

160-A TIMING MOO I M00.2 MOO. 3 

COMPUTER Z MODULE SELECT 

SELECT 
2,3,6,7 

-~)2J02-a 

BANKS j 5130 ."-. )2J07-a : 
5131 - --"/ 

S13ll - ------7~-a 

-'> 
.'JOI -X r Sl41 

Sf Lll'T HANKS 514 (, 
•.~.•.' I 

~ >2J06-X • 

I S141' ~~-X 

A.'11 
\,I .1~1 111 : • \'~;,102-z 

I f .~ • 

I ,11l1'.' 

1£ 1 1 

\~ I ~ . 
I 
I 

~~4-Z I 
I 

f \ TER~Al I 
B\.IHfR T1M1f'l!v ~,,~· M1..10 2 MOO 3 

2J01-K 

~~{3 -<>7 
(FROM 
MOO I) 

.:J13-K 

~g~3~ 
(FROM 
M00.3) 

2JOl-L 

~~~~ -07 
(FROM 
MOD.I) 

2J06-L 

~~~~ 
(FROM 
M00.2) 

2J13-L 

~m~ 
(FROM 
M00.3) 

2JOl-M 

~z:~~ 
(FROM 
MOD.I) 

2J06-M 

~g~~ -<>7 
(FROM 
MOD 2) 

2Jl3'-M 

~~;~-<>--) 
(FROM 
MOD 3) 

EXTERNAL BUFFER ~ODULE SELECT 

A05A 

A30A 

A30C 

--------------------------------- ---------------------- ------· ---------------~ -----

(J 0 0 
/''' ·-.. 

00 LJ 
* 

A07B 

A15B 

*J4--,5--,ANO 6-- PERFORM 
COMPUTER MOOULE GATING 

2JOI 2J27 

~ >---7 >-- (MOD I PiiESENT, J761) 
v l( 

2J06 2J27 

<:J 27-W (RESUME 
~TO N903 

OF 160-A#I) 

-7~>-- (MOD 2 PRESENT,J7lll) 

v y 

2J 13 2J27 --7 >----7 ~ ( MOD 3 PRESENT, J761) 

v z 

2JOI 2J30 

--7~>-- (MOO I PRESENT,J761) 

T l( 

>2J31-P 
'-----> - " (MOD. I mAliCT:, J763) 

A23B 
K821 
J060 

~ 
K821 2JOl-R 
J060 

~ 
K821 2JOEHl 
J060 

(RESUME 
TO N903 
OF 160-A#2) 

2J31-R 6-7 2Jl3-R 
'------4')=+ (MOO. 2 AVAILABLE, J763l 

2J06 2J30 

--7 )-----7 >-- ( MOD 2 PRESENT, J761) 

T y 

2Jl3 2J30 

-7>---7>--(MOD 3 PRESENT,J761) 

T :r 
2J31-S 

'----->F (MOD.3 AVAILABLE, J763) 

A37B 

A39B 

.. , 

(MOO. I IWAILABLE) 

K831 
J060 

~ 
K831 2JOl-S 
J060 

~ 

(f2 BUFFER TIMING) 
J012 

(RESUME 
TO 1/0 
BUFFER) 

5120 

S+S' 

2J 12-M 

i 
NON-VOLATILE MEMORY (NVM) i 

00 u [J 0 0 

z .. 
:I! 

5110 

Sl20 ---'.) 
p 

IUISTOIS 

)2J02-R • 

......... -.... ·---~ } ~ 
2

1
J14-R >-
I I I 

MOD ti I 
MOD 2: 

MOD.3 

llm£JIC€ OIAWlllCS 

COllPONOfTS (UNLIU OTNCRWlll IJllDICAT:;:ID'--1 ---

TlllWICI 

(BER)+S' 
2J02 

.. 2J07 

.. 2Jl4 

ROOI --t? >- • • } 
~>---- g 

A ~ 
5001 ))--

A 

SOii-Pk~}~ 
~>-

5021 ---IB.-;=_: } ~ 
~>- .. 

c 

R031 -r7 >- » } 

~>---- s 
S031 ° >>- ., 

0 

S041-n>~}~ 
~~lil 

E 

5051-rk~}* 
LI;>- ., 

F 

R061~~}ii] 
H ' ' - ljl S061 ---.:.:.......47 r---

H 

5071 -TI~>=--: } ~ 
~>- ., 

. J 

"" l ~\~P 
K 

R091~}~ 
L 

RIOI -rl>- • } 
~>--- ~ 

SIOI M ))- ., 

Siii 

5121 

·• 

M 

CONTROL DATA 
CORPORATION 

1-------------------f D&lW1"8 II 

nm CP22520400 MODULE SELECT, s-s: NVM 
(CONTROL CHASSIS) I ... 5 

0 



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

ll ~ 

/ u 0 0 ( ',1 0 0 
.,,/ --~ .. / -,\ ..-· . '~ (\ lJ 0 (\ 0 0 

r--.. \ 

L u ( I u I I u LJ LJ I .. u u 
MOD.I 
2J04 

+ MOD.2 
160-A # I 2J29 2J09 160-A # I 2J29 

i 
J611 

~ MOD.3 ! J611 
2Jl6 

-~ ~ 

·~r,~~ .. ·~ { . .,_,., 
2J32 2J32 

~ >------- T400 ~ 
A E 

IBFR.REG.) XOOO >- X040 

A 

JSll JSll 

-{~ 
" 

T401 
F 

>- X050 

B 

JSll 

"~{~ 
)> 

·~C~ >------- T402 

c H 

>--c 

J611 
JSll 

<os{~ 
T403 

~{~ 
) 

D 

>-
D 

------------- ------· --

0 
1'· '\ 

( 
.- . 

(J u '1 

\0 

MOD.I 
2J04 

+ MOD.2 
2J09 

+ MOD.3 

2t6 .. 

T404 

>-
E 

.. 

T405 

>-
F 

>------- T406 

>--
H 

>-- T407 

>-

----------

0 
,.-

0 (J u I ' - I 
l0 

160-A#I 2J29 

! J411 

·~ r~,~~ .. 2J32 

~ 
K 

XOBO 

J411 

"~{~ 
L 

J411 

J411 

1113 {~ 
N 

z-Moo' 
(CONTROL CHASSIS) 

-----·--· 

0 -:_) 

(J u / -- u (J 0 D 0 
., \ 
I i 

~~ 

MOD.I 
2J04 

+ MOD.2 
2J09 

~ MOD.3 
2Jl6 
~ 

>--- T408 

>-
K 

.. 

>------- T409 

>--
L 

.. 

T410 

>-M 

.. 

~ T411 

>--
N 

3103 
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------------- ------------------------ ··----- ·--------- --- ------ --------------------------------------------------

I I 

I j 
'---· 

[ : 
\.___/ 

2J04 l 2J09 

l 2r 
J411 p 

'00' {~ >------< ~ 
R J421 

""'{~~ 
J431 

w J411 

'"'{~ w 

x J421 

"''{~ 
y 

""{~ 
j f.L ·~ 

G40A 
MOD.2 J701 33 

J702 J800 
MOD. I J703 . 

J704 

EC J705 
J706 
J707 

J708 

J709~A 
J710 J802 
J71 I 

BIT 0 TO IOOI 
OF 160-A NO. I 

BIT 0 TO IOOI 
OF 160-A N0.2 

BIT 0 TOXOOO 
OF EXTERNAL 
BUFFER 

BIT I TO IOii 
OF 160-A NO. I 

BIT I TO IOii 
OF 160-A NO. 2 

BIT I TO XOIO 
OF EXTERNAL 
BUFFER 

BIT 2 TO !021 
OF 160-A NO. I 

BIT 2 TO X020 
OF EXTERNAL 
BUFFER 

COMPUTER I 
z'-z 
CABLE TERMINATIONS 

(J [J 0 c 
2J04 l 2J09 l 2J16 

z J411 

'"'{~~ 
"" {~ >------< .,__,.. 

2J05 

l 2JIO ! 2Jr 
J51 I 

A 

Z041 {~>--A---<~ 
) 

B J521 

Z040{~ >---J-<53}-2~ 
c J533 

) 

0 J511 

""{~ 
E J521 

""{~ 
F J531 

"~{~ 
1 

1 I 
MOD. 3 J720 

MOD. 2 J721~ J722 JB03 
MOD. I J723 

J724 

~A J725 
J726 
J727 

J728 

J729 ~c 
J730 JB05 
J731 

BIT 3 TO !031 
OF 160-A NO. 2 

BIT 3 TO X030 
OF EXTERNAL 
BUFFER 

BIT 4-TO 1041 
OF 160-A NO. I 

BIT 4 TO !041 
OF 160-A NO. 2 

BIT 4 TO X040 
OF EXTERNAL 
BUFFER 

BIT 5 TO I051 
OF 160-A NO. I 

BIT 5 TO I051 
OF 160-A NO. 2 

BIT 5 TO 11050 
OF EXTERNAL 
BUFFER 

COMPUTER 2 

z1---;.. z 
CABLE TERMINATIONS 

0 [J 
2J05 

l 2T2r 
H J511 

"" { ~ >---------0-;>I 

J 

"" {~ >----< J--i>I 

K 

woo{~~ 

L J511 

p J511 

""{~ 
R J521 

""{~ 
s J531 

woo{~ 

I l l 
MOD. 3 

MOD. 2 

MOD. I 

[J (\ 
' I 

I J "---'· 

BIT 6 TO 1061 
OF 160-A NO. I 

/ ". 

l I v 

BIT 6 TO !061 
OF 160-A NO. 2 

BIT 6 TO )C060 
t------'>- OF EXTERNAL 

2J28 
J 

>-

BUFFER 

BIT 7 TO I071 
OF 160-A NO. I 

BIT 7 TO I071 
OF 160-A NO. 2 

1----~ ~~ ;x;~R:~~o 
BUFFER 

BIT 8 TO 1081 
OF 160-A NO. I 

BIT 8 TO 1081 
OF 160-A NO. 2 

BIT B TO xoeo 
OF EXTERNAL 
BUFFER 

r.'~z 

a 

[J (··.\. 

lJ OU 0 I ' u 

w J51 I 

{~ ) 
Z IOI >-----<>-<>t 

x 

y 

ZIOO {~ >----J-
5
u
3
-
2

"'1 
y ·J533 

z J511 

Zll I {~ 
a 

Zill {~ 
2JOI r· 2J06 

ZllO --7 a 
2Jl3 

I r MJD.3 

MOD. 2 

MOD. I 

ECO 3-

BIT 9 TO !091 
OF 160-A Ng,.-!-

BIT 9 TO !091 
OF 160-A NO. 2 

BIT 9 TO X090 
OF EXTERNAL 
BUFFER 

BIT 10 TO 1101 
OF 160-A NO. I 

BIT 10 TO 1101 
OF 160-A NO. 2 

BIT 10 TO XIOO 
OF EXTERNAL 
BUFFER 

BIT II TO !Ill 
OF 160-A NO. I 

BIT II TO !Ill 
OF 160-A NO. 2 

BIT II TO XllO 
OF EXTERNAL 
BUFFER 

3103 
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[J 
CONTROL WORD GATING 

A56C 

!INFO RDYl 8314 

1::1 I 
K112 

E26-5 

Kll3 

(LEADING EDGE) 

KIOO 

EOI 

KIO! 

( 

Y520 

I 11'~1 
E20-6 

WORD COUNTER (WK) 

K102 

E02 

Kl03 

Kl03 --!--{>_... KllO 

E03 

~4---<1-'-'lol Kit 2 

E04 

Y531 

~I 
GI0-11 
GIB-12 
Gl9-tt 
019--12 
[20-11 
E20-t2 
E26-ll 
E2fH2 

Kl02 
Ktt2 
8325 

Kt02 

BOOS 
9006---<D---=---.r----, 

T210 
T211 

SOOD 
N310 
Tl20 

G2DC 

J013 

vtot 

JOOO 

Kt03 
Kt12 
8325 

Kt03 
Kl I! 
8325 

K102 
t<l 13 
8325 

Kiii 1---~,._,___.., K II 3 ,_ __ ___, 

WORD # I CLEAR 

E27A 

N016} 
WORD 

Nll6 

• 4 CLEAR 

N017} 
WORD • 4 ENABLE 

NI 17 

( (J CJ 
COMPUTER I BUFFER SELECT 

(FR) Ml13 

MIOI 

Mt02 

MI05 

025A 

SELECT { B220 
LOCKOUT B222 

8127 

MIOI 

M201 

B227 

8126 

MIO& 
MI07 
MI08 
Miii 

SET 
Y523 

114~E~ 
.--~ ...... 0102 

I 
E20-4 

0100 

(FR) Mt 13 
K200 
K210 

E2BC 

0104 
0114 
Bl27 

E06 

0103 

CLR BFR 
CONTROLS SELECT 

COMPUTER 2 BUFFER SELECT 

(FR) M213 

M201 

M202 

M205 

025C 

SELECT j 8120 
LOCKOUT l_Bt22 

M206 
M207 
M208 
M211 

Y525 

11'~ .. 1 
.---< ,____ 0202 

Y533 

li<:Ecl 
G29-5 

I 
E20-5 

0200 

I. 

(FR) M213 
K201 
K211 

853C 

E13 

0203 

CLEAR 

0200 

Et2 

0201 

c39A (CHX2) 0208 

E26-7 

8317 
lCLR 8FR CONTROL SELECT) ----~ 

INTERRUPT ( NTB, IOC) 

lE3) J020 
(COUNT B004 
I 024 ) R091 

(NTB) Tl21 

Rll3 
8132 

R213 
8232 

noo 
(WO. I ) 8334 
(BIT 9) 8319 

0112 
0212 

·------------ ------------ ---------------·-----·--

( \' 

I I 
\____) 

B558 

G05A G05C 

Ml05 STATUS SELECT BER READ SELECT 

MI04 

0104 MI02 0114 

E07 

0105 

B025 (MC) 

G07 

0115 

D30A 
._____.__ _____ __... Rl06 

F24C 

~4-------- Rt07 

GO&A G06C 
MZ05 STATUS SELECT 

I 
R.207 

(INT B332 
COMP2)B319 

8024 
Rt03 
~2 

(BFR ACT) 

(irnflCT) 

Mll6(C-t 
MC) 

Tl20 
INTERRUPT 011 I 

0313 
0111 

r:-=-S-'-TA-'-T'-'u"'s-,__-f>-_. Ll22 

0100 
0103 
0104· 

2J38-Y 

INT.30~ 

2J38-Z 

INT.40~ 

INTERRUPT I 

(LINE 30 INTERRUPT) 

Ell 

M116lC-t 
MC) 

Lt22 
E21C 

>-------<>-- STATUS B320 

t--------. L222 

t----- B320, Ll23 

t------~ L223 

~------n--.i 0204 M202 

BER READ SELECT 

0214 

RI07 
(INT. B332 

COMP.I) 8319 

C39C 

INTERRUPT 
OTHER 

COMPUTER lIOCl 

0314 

B44 

0315 

E14 GOB 

0205 0215 

(BFR ACT) 

F25A 
,__.,.__ _____ _,,, R206 0313 

.0211 
M200 E15 

0207 

F25C 

~4-------- R207 
0200 
0203 
0204 

BOl9(MC) 

KIOO }W4 TllAIL-
~~~ ING EDGE 

L217 (OUTPUT RESUME) 

INTERRUPT 2 

R!FOEJIC( DIAWINGS 

, __________________ ------1 

·------------------ ------

COMPONENTS (UNUSS OTMEIWll[ INDICATfDJ 

IUISTO.S 

E17 

M216(C-2 
MC) 

Tl20 
0211 

--~•-L222 

·• 

(LINE 30 INTERRUPT) 

CONTROL DATA 
CORPORATION 
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e ~ a CONTROL WORD GATING 

(CONTROL CHASSIS) 



u u [Ju 0 

coos 

C002 

-----,\ 

lJ 0 0 
/ \ 
I \ 
I . 
~ I \_j [I 0 ,, r .. u J 

...... , 
I 

! 
·, ' 

\_) 

-------· -------------- ------·-------
a 

' . l l ) 
"::;,,,__,;· 

[ u [J ( '') 
"'--) 0 

BUFFER TIMING CHAIN 

K203 
K212 
N200 

T-5 

D06A 

D078 

T-6 

QOl4 ( BFR. CYC.) 

J003 

833C 

B33A 

K 203 ---+---< 1-~ 

K202---0-"'! 

N901 

K002--0--

K200 

837 

K201 

K202 

B38 

K203 

K210 K212 

B39 840 

K21 I K213 

N904 

KOOO 

DOS 

KOOi 

f----+---0-- K 002 

B025(MC) 

KOIO 

DIO 

KOi i 

B025(MC) 

DOS 

K003 

B032 (MC l 

K012 

Dll 

K013 

Q021 

QUARTER COUNTER 
(REFLECTED 
BINARY CODE) 

D05A 

T-7 

D05C 

B57B 

8324_-o--=--+-i>l--_J l 
J022 

LOAD 
BUFFER 

m~ -o-J~.:::.::.::.::8.::3~2>L4-~-~-~7_JB jGISTER 

(E21 JOIO 
(BFR CYC) QOl5 

SAMPLE 
INPUT LINES 

Dl3C 

Cll2 

T-0 

G25A 

N310 

Di78 

l 
ADVANCE 

ADDRESS 

CLOCK TERMS 

Bl7A Bl7C 

Cll3 

B25A 

G36A 

C210 

EVEN 

G37A 

C220 !------___. 
EVEN 

G36C 

~-
ODD 

G37C 

~-
ODD 

G33D 

2JOl-E 

~MODI 

2Jl3-E 

17~ MOD3 

QUARTER TRANSLATIONS ___J 

EARLY 

Dl2A Dl3A 

KOOi ~------ .. ·----..r:;Oo2l 
KOii~ 

A43C D 14B 
KOOO ~ .fJ(;'j21 
KOii~ 

Dl6A DI 6C 
KOOO~ 
K 0 I 0 ""'---,------' j_ '1---.1 

G14C 
KOOO~ 
KOii~ 

2 

3 

4 

REG. REG. r------
Dl5A Dl2C 

K003~ 
K013~ ~ 

Dl5C G23A 
K002~ 
K013~ 

D06C 
K003~ 
K012~ 

G23C 
K002 ,... _r;::;;:;:;-i7 
K012~ 

2 

4 

r------------_J 

I 

I 
L 

(160A# I BER READ EN)Bl34 -~r----, 
(160A#2 BER READ EN) 8234 _ _,,,_-r----.--' 

(FIRST QUARTER) JOOI 

HOLD AHR 
G46B G44B 

~3--1- -,>[Ii~~ -1 
1~--1. l!::.::J -=:- S E l A H R 

G19-5 I 
G45B HOLD AHR G43B J 

8346 -

Y528 ::r_ 
111-
~ -
G19-4 

BER READ 
CONTROLS 

3103 
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F' 1 12 9 

I 

I 

I 

-' 

B 
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----------------------------------- ---- ------ --------------------- ------- ---------------

J u u u, u ·u u u u u u u u u u u u o u u u u L ( \ L" l'-J 

lllt tlA/OBA MANUAL BUTTON 
lllUfFER 

CLR. SELECT 
BUTTON 

!WORD 11 B333 
(BIT 31 B303 

\1901 
J011 

lCOMPAREl T220 

18S 0004 
!WORD I) 8333 
t!iif3l 8353 

1/901 
(INFO Rll'fl 0011 
(COMPARE) T220 

2J38-S 

OUTPUT RESUME ~ 
F02B 0008 llNP REo.l 

INPUT READY 

INPUT 
DISCONNECT 

(WORD I ENABLE l 
8333 

0010 

110) 

STORAGE 
BANK 
SELECTION 

8300 -!--<:"}--~ 5120 

Sl21 

B30 I -+--<>--+--~ Sl30 

5131 

8302 --<.r-+--ol 5140 

5141 

11331 
lWD I CLIU 

(MC) 

E46 

E40 

E44 

1/902 

N903 

2J07-o 

2J14-o 

2JOl-X 

>----
2J13-X 

852A 

IBS 
0004 

N903-0---

1201 
N904 
J020 

A45 IFCN ROY I 0013 

0005 I---_._- R005 ,-0\__ __ __J 

8021 IMC+ ID+ WO I CLRl B52C 

OBS 

A46 

0007 

BOl9(MC) 

IBS +OBS 

N904 
J020 
( 20) 

A57C 

IBS+08S 

N903 

(MC) 

INPUT 
REQUEST 

0008 

A47 

0009 

0017 

8021 (MC+IO +WO I CLR) 

INFORMATION 0017 
READY 

0010 

A48 

QOll 

WO 4 [K102 

EN '\..~~i5 

1/914 

A44C 
M\15 __,-, __ __,.. L015 
Rll2 M215 --C,._..<--­

R2t2 

IMC I) Mll6 

2J37-S 

(CHX. I) Rll2 F04A 2J38-U 

(MC 2) M216 ~>-
(CHX.2) R212 ~ / 

!INFO RDvl Mll4 MOIG (MC) 
(CHX. I) Rll2 

A44B 

(INFO ROY) M214 LOl4 
(CHX. 2) R212 -0-'-r----' 

(FCll ROY) M213 
(CHX. 2) R212 

2J38-R 

2J38-T 

I INPUT REOUESTJ 

!MASTER CLEAR! 

!INFORMATION READY) 

FUNCTION 
READY 

>- (FUNCTION READY) 

Mll3 (FCN ROY) 

0012 

A49 

0013 

Rll2 (CHX. I) 

OUTPUT LINES 

B021 (MC.+ID+WD I CLR) y 517 I 
} 

GATE INFO ON 

KOOi 
8035 (MOD PRESENT 

AND AVAILABLE) 

005C 
K203 
K212 SAMPLE 

0018 

(COMPARE) T220 
( IBS+OBS) B030 

ENABLE 

0016 

A51 

0017 

A52 lMclB018 

0019 

B46B 

H914 

RES AMPLE 
LOCKOUT 

J002 <Eil 

1/903 
R005 (IBS) 
JOIO (E2l 

(E2l JOIO 0020 

A53 

(El) JOOO - 0021 Jl38 (MOD I Al/AIL.) 
B026 

(M00.2 AVAILABLE) ~~~ --C>--~'-'A::..4:..:2o=,C 

(MOD. 3 AVAILABLE) Jl40 -Cl_....._ _ __, 
B028 

2JOl-U B026 

(MOO. I PRESENT)~--·--
2J06-uB027 

(MOD.2 PRESENT) ~~-Cl--"" 
2J13-U B028 

(MOD. 3 PRESENT)~ ~- •-~ 

Sl40 
Sl30 

0013 
(FCN ROY) 

(IBS)ROD5 

A58C 

G28C 

l~E~ 
E26-8 

Jl42 (MEMORY RESUME) 
11903 

A50 

0015 

8019 (MC) 

1/902 
J031(36) 

5141 

Sl30 

Sl40 

Sl31 

Sl40 

Sl30 

C40A 

:1 80261 MOD. I 

C40C 

j 8027 MOO. 2 

E33A 

:1 B028 I MOO. 3 

I 
i 

a 
i 
I 
& 

' 

I I 

N 
'I' 
~ 

z c 

(IO) 
M021 

(INFO ROY) 0011 

(RESUME) B011-~..c="1---r>---;.! 0003 
IIBS+OBSl 8023--+1-_ _J 

(Mc) 
BOl8 

(WD I) Bl25 
(CLR)B225 

0014 
T220 

(COMPARE) 

(MC+ID+ WO I CLR) 

FOIA 2Jll-N 

(!BS) R005 ~>-(TO IBA IND.I 

(OBS) 0007 B49A 2Jll·-B 

(INFO ROY) 0011 ~)--+(TO OBA IND.) 

FOIB 2Jll-F 

(FCN ROY) 0013 ~)-tro SELECT IND l 

IEIBEllCE DI.IRING$ 

COlll'Ol£JITS (UM.la OTHUWlll IJIDICATED) ·• -----
I fOLllAICI I VM.U< llJI 

IUllTC.S ----------1-
IUWllllll-1 

B42C 

BFR 
ACT 

CONTROL DATA 
CORPORATION 
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u 0 0 0 
( . \ u 

/' • .. 
I \ 

lJ LJU[ 
r- 8334(WORO 2 CLEAR) 

( '\ 

I i u u 0 LJ LJ 0 
B338 

( \ 

I : 
\,_j u 

336 

!WO 2 ENI 
,-NOIO(AOVANCEI r-N005 (TRANSFER) G31A 

ROOI 
(WO 3 EN) 0340 (WO 3 CLRI 

C..001 

e ~01 

SOOI 

500I 
1)011 

BHJ? 

F.IOCO 

a 103 

S002 ~ 
F58 
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