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FOREWORD I 
lbis Manual contains the information necessary to maintain the I microsecond, 32KB core memory. Both MOO and MOl 
versions are covered. 
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MEMORY TIMING THIS INFORMATION IS PROPI'llI!:TA"'" AND IS su~~ 

PLIEO ..... 'NTEAO .... TA FOATHESOLI[ ~~OF 
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EQUI PMENT AND SHALL NOT e~ uao FOR ANY 
:I OTHER PLJFtPOSII!!: UNI..ESS SPECIFICALLV INDICATED. 

~~N-O-T~ES~:~--------------------------------------------------------------------------------------------------------------------------------------------------~~S~C~A;L~E-~===;=:::::::::::~~~~~~::::~fT~IT~L~E~~S~C~H~E~M~A~T~,C~~~ 
.. I. UNLESS OTHERWISE SPEC!f lED: ELECTRONICS BOARD 
; IA.) DIODES II~£ 23-00/. " '" (32KB MEMORY) 
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H5 oJ 12E2 ___ --'-14-18 3~-=---------+=-=--L--J 

~ ~ 401-'......;05"'---__ ---. 

~ ir. 5 nl-'_O~"'---_ __. 

H5 , /2£2 _A_5 __ ----:;/ 3~c 2: I-I"'~O 7:....--, 

/Z f 6~:;NC 12H2. Ysr,,;a 
L) 'OF /0 9~NC 

DECODER 

17 
'30 

101 

J1 
I 
I 

o 

1,2 I 

71111 · 
I 
I 

L'/(:,'· 
IS 1 

I 
I 

14- I 

13'· 104 
~----~--~ ~--~------*-~~-1 L __ ..J 

I 
G • H 

y,:So /7-8 

YSI /6-B 

YS;:' /S-B 

YS.3 14--B 

A4 READO 

A4 A4 

R95 
39 

I/ZW' 

PS 

IE I 

M 

II I- Ii ~-+---"--t--1 

0';: 

I 
I 

I'" I 
151- II ~----....---.;...;;-

141 
2 03 ,-

04 /3 
14 B ,3o-::..-'------t'-=------

05 
I o~ /0 4 [)-=-"'-----, 

OECOOER 5O:==-0=~--.., 

A4~A~5~ __ ~/3,C 0~07~~ 
09 __ fQMizl 

12H3 YSTBO IZ, 0 

7 
8 lONe 

9 1/ Ne 

r 743 -, IZO-02~ I 
30-028 I I 08 

I t~:hll 07 09' 

I '-----"-------y 

IZ I 

/I I- II ~----4-~ 

.t?EVISIONS 

Y~4 J3-B 

YS5 12-B 

Ys," 1/-.8 

YS7 10-8 

17NI __ -_s--=-~_v ____ ~--------------------------------___________________________________________________ ~ 

NOTES 

Y SINK 
. '-'I', .... • .. )·~M.:. LION 1$ ~ROPRIETAAY ~ND IS SUP 

F ... II:.D I~ '( I!\ITERllATA F-OR THE SOLE PURPOSE OF 
tt·V·II'oiTAIt\lING .... NO USING. II\j'TEAOATASuPPU£D 
l:.(.r.uIPMI:.NT AND SHALl- NOT BE: USE.O FOR "NY 
OTI-iER PURPOSE UNLESSSl'EClFICALLY INDICA TEO 

r-:NA=ME=---___ --+~T:.:.c:ITL=_E .,---=.OA'---.:TE=----j TITLE ~C/N'cr: 5CJ{EM4rIC 

I---____ --+--=-O;,.:..-:::,---.L __ ---j &t/iC r,<'oA//C$ 40;9.eO o 1---------+-:E:::.OO:c--R ~-----i (S 2 K8 M£MO,RY' J 
:I: 

OIR ENG ! c;;;: 35-60 7MOI 
----~~--~--=-~-o----~----rc--~-,-----rD------r----,c-----,-----~~--~-----~G----~--~t~Hr-----r---~~----,-----VK----~----~----~--~~r----,r-~~N~----+I~~~R~-=~--~~----~ 
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9p!L-NC 
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A5 A2 
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P5 
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/~ B 31~~------~~~ 
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02-B 
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I 

J2H4 RXDTAO 

12118 WY.DTAO 

c D G L K 

P5 

IQwrr 1 
fo-oe"I-'""c> r T34 I ~ 

/0 13'0 -O,.28-=-~ 1~0;;..:7;......;:C>;;..9~~1-L I 

r--_____________ +-_-+o~q.;... ..... l ; _·-I~llIr :"e : 1 ;/0 xeR<?+v_c 
I 1 1_ 1/4 ~ ______ ~~~g oto.~v __ ~~ ____ ~ 

34-B 

/21 ,as "~~ : 

) ·~IIr~ ~ -1 l/2><en'+Ywm ~33-B 
I I 1_ I~ ~ 

/148 IPO ... Z_~~ _______________________ -t-, 

/9 I'H 36 " ..e.3 I 
r--~--------~B ;~~~--~+-~---------------------------, l 
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12 o 
8~NC 

_____ .;..9.;:--tf.!-NC 
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19 4-9 

r--1--_/<-~'"""'1 B ,"1. 13 6 

I OF /0 .3p;;.0~4 _____ ..J 
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~ 07 
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12 D ~~~'~~ __ ~ 
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'-------~ 
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12E3~A~9~ __ -+-4~ ________ ~/~4~8 zt~~~~---+~~+-~~--------------------------------------------------------------------------~ 
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A9 i~ 
12E4- -~---.. -----------~C .s<X. 
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121-15 WXDTAO 7~O~q--~~ __ ------__ --------__ --__ ----------------------------------------------------------------~ 
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8~NC 
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.' ...... -X-EBn ...... 
A c o G M N 2 Crescent Place, Oceanport, New Jersey 07757. 

REVISIONS 

SCLO 14'- RI04 +SKV -SKV 11GB l,-, 
121 

I:;) RI/4 15R7,16R7 YRCSO + XWCSO 

RIDS IK 
'I2w 

13EI
J 

14£1 

t DIBO 
Z3-d3'!' 

XRCSJ + YWCSI RIOI 
15K 7 ,16K 7 ~'----"-""-'--"--'...:..:....;:....:.;:....-~~--"'.i'\llr-f----4 ...... --+_--13E9, I~ E9 tls-'=-=-;:;~~~~'ia-:--=:T::"-:---J 

RIOe It< ~ 820 

od I 
Rii5 
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150 

07 1 12 N9 --=I~N~/-I..;.T=B.:.I _____ +~--,,""'" RIJ6 

Z20 
'12 IN 

DI82 RI06 

'1ZW 
220 DI79 
I/Z 'III Z3-1l3t? 

. D177 R99 RI02 
N 15 --+---W----'\IVv--...... ..:..=..,. I 4"7 

Z3-1l34- 10 

106 
05 1 tJ9 15 

~::---+-..-...... -~---- NIS 

P5 

SCLRO 

RI24 
470 

-= 

09 

I 
I 
I qM/8 I 
120-026 

I 108 

ISO 
C93 
./MF 
30V 

126-0>--'"*-+-..... -I~-..... -.-+i 
DI91 DI90 DI89 

RI23 R 122 
680 4.7K 

SYSTEM CLEAR 

PIS 

RI31 
180 

p5 

100 
'1210\1 

YRTO 

RI/2 
180 

12H8-----...... 
IIF7 READO 

/4 

RIIO 
5b 

02 

Q57 

RII3 
180 

-= 

Rile 
RIZO 180 Rill 
56 08 68 

P5 P5 

q56 

12H9 
XRTO 

Q59 
04-

.PS 

12J9~W~R~/=T=£~O~~----------------------~------------~4-------------------------+----------------------------------------+------~ 
IIFB~~~~-------------------------;--~T~5~O~------~~-----------------------+----~T~S~O~----------------~-------------+----~T~5~I~ 

P5 

Q60 

RI30 
39 
yzw 

DI85 
Z~-03~ 

It:) 

• 
(J, 

RI44 
40 

5W 

(~~39 o~ r F:39 I 08. (" -039 

J p~ 07 ) ~s . 07 ) 

D/86 
Z3-()34 

RI4-3 RI41 
40 33 

SW 5W 
Dies 

Z3-()34 

NI5----~----~------~--_r----------------~--~ PIS 

T.P. 

0--111 
30-0~~ II 

.-----~~--~~--~~----~-----------------------------*--~-;II RI36 
T. P. 
VCM !OOOPF 

C9r:::. 

+T.:'·CUF T .IMF 
cov 3DV 

~ ~-

RII7 
ISO RI21 

56 
PS 

'lew 
T49 

30-028 
-= 12 06 

/?/4'",? 
,so.n 
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/() 

09 
RI42 

DIS7 4-0 
Z!-()34 5W 

Q58 

• 
113 

30-~4~11 

ca7 
HII IK 12 II 

06 V+ x -Y CURRENT SOURCE Vee 10 
R 134 .... ---::....:.,cv REF vour ........ --------' 

/.~5JC 
IIJ/o 

c.s_ 03 

C L oe 
. - 13 

RI40 ;>--~.......,:~ 
500 I 

A86 COMP 
05 N I 

.. /9-094 
VOLTAGE REG. 

N.C. 
N.C. 

./AA.F 
RI33 
1.65K 

1% RI32 
INV IN~O~4~--~+_--------~~~~-~ 

RI35 
615 
1% 

,f'/39 
3'foD ," 

C90 r .14A-F 

V-
07 

C89 T ./.u..F 

BIAS SOURCE 

340 
1% 

~ 

I 
R/77 

I 
RJ4B 

RI37 

iw I 
Y.'o - RI79 

r-'------+--~t__.Jo,/'I/'v_- NI 5 

I /liJ7 twr() 

I 
I 

03 

CHARGE 

1000PF 

PIS 

RI7D 

10 NI5 

10 

CJRCUJT 

RJ78 

RI80 

IK 

OJ 

RJ49 
r=='----"II\I~- P 5 

47 

2 

5 

• 

7 

, 

; NOTES: 

TtlIS INlI"OIWAnON IS ~I!:TMT AND 1& .,...­
PLII!.D BY IN~OAT'" FOI't TMR SOL8: ~oP' 
...... INTAINING oI.NO USING IN,....".,TA ~ 
e:QUI~NT AND SHALL NOT .: ..-a .... /IIIIf 
OTHI!:" PUAPOSI: UNL.BS SH.CiPtCAU. Y INDICA .... 

I-=S=CA..:.::L~E-.:..-._.}_N-... -E-----_t_:T::_'T:::cE:;:_t-D-.T-E___1 TITLE 'SCHEMATIC ~ .. ,AI 
Ii I. UNLESS OTHERWISE SPECIFIED: 
i Q..) DIODES ARE 23-00/. I b) TRIINSISTORS RRe 20-020. 
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.7 

FOJ 
$ 

F02 

INPUT SIGNALS: 1"1"0 .1 .2 .3 .~ .s .6 .7 .8 .9 

ERD :i 5O~~~~~~r-~r_~~~~~~~~~~6~OOr_-----------------------_4'·IOfi SEC 

VZZZZ/ZZZZZ/ZZZZZZJ 
- 1=03 

MAX~O (lsi -15 SO 

J II 
XMAXXO (2) ~~LLLLLLLLLLLL/////////////////A 150 

-RIA MOO/!' 2'So 
WRTO WRTO (-'lOrES) <'L L~/ /J1CJ;MoDEV /LLLL/ / / / /// / / / / / // / / / / 

(IVOT£6) (430) ~ 1'0" 350 (530) 
MDXXO(I7) MDXXO (17) L L/ / / / // /. "," LLLLLLL////////////// 

6 

OUTPUT SIGNALS: 

MSXXO (/7) 

1-1820 

PARO 

R/f? MODE ONLY 

~ 

FOZ. 
FO! 

~ 
4-50 

DUAO 
~--..,~ 400 

~ r------------------------i 

MAIN INT£:RNAL 
SIGNALS; SRCI 

RTI 

WTI 

R>fDTAj.BO 

TYPICAL 17 CyCLES 

280-
'~----------__,240 

290 

380 
340 

650 r_--------------..., 600 

Z50 r-------------------------; 
390 

WXJ)TA/BO -+-------------------~ 350 
650 
600 

XSTA/.BO 
YSTA/BO 

YRTO 

'KRTO 

XWTO+YWTO 

IN",TI 

INHRI 

CUTO 

SAT I 

.DCO 

DSI 

J)OGI 

Mea 

TI (TllrfS BASE) 

T2 
I 
I 
/ 

I 
T2.4 

~ 
255 r-----

360 
310 

230 280 
2iO 250 

270 ~ 
2So R/R 310 

clw 
260 RIR 
230 C/W 

5 300 
2s 260 

5S 
is 320 

280 

390 
350 

4/0 
360 

T3 T~RU T24 AT ISNS TYp. INTFRVIILS 

650 
bOO .....-----1 

610 
550 

600 
550 

460 m 

520 
470 

(, 360) 
OUTPUT SJGNALS: ill 13~~1O 510 

450 
M5XXO (17) R/R MODE ONLY L -- ;--;;1"- -

I 
50 -MBeO r--l-
~ 

_F04-~ F'OS -- -- -- - -- -
PARO L F03,FO(O 

80 400 
DUAO \ 

3"R> J 
MAIN INTERNAL M 1 36 r- TYPICAL 20 CYCLE'S 
SIGNALS: SRCI_ ~- -(~~) -- - -

20 280 
~ 240 

RTf lJ \ -
460 (~tg) 

WT/ 42°1 
30 290 

RXDTA/BO -n i5 250 

I 
510 * 

. WXDTII/.80 1
470 

3S 295 480,.. 
XSTA/BO - n20 255 J 
YSTA/.80 

l440 

30 260 - nTS 220 J YRTO 

/10 260 

XRTO 1
80 220

1 
530*, 
480 

XWTO +YWTO L 
480* 

TNHTI 430 \ 

§.Q9* 
INHRI 450 

340 
~ :Foo 

CHTD 

230 280 

SATI 2iO 250 

4-0 leo 

DCO -11 20 14°1 
340 ('ill» ill 

250 RIR .§TO +70 
DSI am I 260 ~ -RIR-----'S20 

J)OGI ffi J _ L_='~ ____ J 470 

MCO ~ ~~* 25 

TI (TiME BASE) W~ t 
45 440 

T2 ~ \400* 
I 
I 540 
I 

480 I T3 THRU T24 AT leNS TYP INTERVALS 
T24 J 

I ES! I. SHADED AREA //// INDICATES 'CAN CHANGE OR $00 ,",OT CARlO" INTERVAL. S. NOT I9PPLIC-9 LE' 7'0 FOS t{ 1="0,.. 

I 2. UNL.ESS OTHERWISE IfiI>ICATI:D TIME IS IN NANOSE.CONDS. G. R£~£RENC£S IN BRI9CKE'rS t'9~Et9,q::>LIC;98LI!" TO FO.s, F'ot; ONL.'I. 
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