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D-_CS-M839_l-0-1 M8391 MCT MODULE- CIRCUIT SCHEMATIC E il(-PS-T2T2908-lr-1J DOOR CATCH, IETfC 1i 

18 B-DD-M8394-0 M8394 WRITABLE CONTROL STORE MODULE -OWG DIR. - : 26 D-IA-7018549-0-0 RETRACTOR TRAY - RIVETED ASSY M 
D-UA-M8394-0-0 M8394 WCS MODULE ASSY t/M K-PL-7018549-0-DBP RETRACTOR TRAY - RIVETED ASSY {PARTS LIST} - Z2446 -

-X--PL-M8394--U-DBV MHJY4 1/H;~ r~O'UUIT ~ "\P1'ffiTS Tl:S I) - D-MD-/42"5729-0-lr WIDt:., CABIT lif 

Jl-CS-118_394-0-1 M8394 WCS MODULE - CIRCUIT SCHEriATIC E E-IA-7425732-0-0 TRAY_,_ L.H. HALF M 
"T 

27 C-IA-7018772-0-0 CLAMP ASSY l1 
E -s--oo-un 13 .. :u. 1IBS GRANT ANU 1fON--y}{ :I·"'S"ST.JR" bt\Arff V.t~U - lJ'i.i(:i rn K. - K-PL-7018772-0-DBP CLAMP ASSY lPARTS LIST} -Z3325 -

_O-llA-G72ll-&-Jl r,RANT CARD ASSY E/M C-MD-7425711-0-0 CLAMP, CABLE M 
K-PL-G7273-0-DBP GRANT CARD ASSY (PARTS LIST) - B-MD-7426358-0-0 FOAM, ADH-BACKED M 

28 D-AD-7018778-0-0 CPU - 1/0 PANEL ASSY M 

20 B-DD-M9302-0 UNIBUS TERMINATCR - DRA\.!ING DIRECTORY - K-P L-7018 778--U- DlfP -cP0 - T7U ~ ASSY 1 PARTS LI Sl) -Z3616 -
D-UA-M9302-0-0 UNIBUS TERMINATOR ASSY E/r'I D-IA-7426405-04-DBU PLATE, SEXTAL, CPU - I/0 M 
K-PL-M9302-1J-DBV -uN!BUS TER~qml;TOR l1:SS1 ~ TTSTJ - C-IA-7426654-0-0 BRACKET, CABLE GRD 1l 
D-CS-M9302-0-1 UNIBUS TERMINATOR ASSY - CIRCUIT SCHEMATIC E A-PS-T2E5"14-1J-1J SCREW, CAPTIVE M 

A-PS-1217431-0-0 CONN, D SUB, 25 PIN FILTERED E/F 
A-PS-TZIT591--U--U GUNN, LfF, 40 ~Ul'WUCTOR TTM 

21 _B_-OD-MS7 30-:_C MS730 MEMORY· ARRAY ~ODULE - DRAWING DIRECTORY -
IK-PL-MS730-C-DBP MS730 MEMORY ARRAY M0DUIT. "55l .. ~AR I::> Ll:>l 

.. 29 B-IA-7ffT8781-0-0 ""BRACKEl ASSY, UNIBUS FI l ~R · 1-l -· K-K- 70T87 81-lJ-DB-P- ~1\(;Kt::l ASSY, UNIBUS FIL ~R { P.L\RTS LISTJ Z3618 -
TI-MD-71koo£4--U.:U -vo\r I:., UNIBUS fl LU:.K ivr 

B-MD-7426653-0-0 FOAM PAD~ CABLE CL . .\MP M 

22 Jl-IA-7011411-0-0 CABLE ASSY - 10 COND. RIBBON E/t~ 

1n C-IA-Z018720-0-0 CAI.CH. _£AN ASS1. M 
K-PL-7018720-0-DBP CATCH PAN ASSY _{PARTS LIST) -Z2835 -

.2.'.l _n__t_4_-1.01Al.0.9_ _ __Q_ _ _Q rARl_f_ _]]J5R ~011E'R E/n E-IA-7425728-0-0 CATCH PAN M 

K-_pt -_l_Ol~-_O_-OBP CABLE_.. _IU.58 Pfl\.:ER (PAP.TS LIST) - Zl853 -

24 C-IA-7018074-0-0 CABLE ASSY - 25/26 COND RIBBON -m. 

TYPE: E ELECTRICAL ldl i lgl i ltlal 1 I TITLE SIZE CODE NUMBER REV 
M MECHANICAL 11730-Z UNIT ASSY SHEET 5 OF 6 B DD A E/M ELECTRO/MECHANICAL 11730-Z 

ORB 108A T//t/ 
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DRAWING NO. 

C-IA-7018718-0-0 
K-PL~7018718-0-DBP 
-C-MD-742'J/ Zb-0-0 

C-MD-7425730-0-0 

C-IA-7018772-0-0 
K-PL-7018772-0-DBP 
C-MD-7425711-0-0 
B-M0-7 4?f\::t5R-__O_-_O 

A-N--310..0..6..62.-Jl •· O_ 

B-DD-M8750-0 
D-UA-M8750-0-0 
K-P_L-_M1_7 50.-CA-DB..e. 
O-CS-M8_l50-_0_-J 

TYPE: e ELECTRICAL 

' M MECHANICAL 
l E/M ELECTRO/MECHANICAL 
' I 

ORB 108A 

DESCRIPTION 
! 
j 

iPRESSURE SHEET ASSY 
PRESSURE SHEET ASSY 1PARTS LIST) -
SHEET, PRESSURE 

Z2618 

CLAMP..i. SHEET 

CLAMP ASSY 
CLAMP ASSY 1PARTS LISTl -Z3325 
CLAMP, CABLE 

_EDAM _AOH-RAr.KF'.D 
~ 

.E,KG_.._ _C_P.lL _lll l 0- ZA 

1 MB JfQS l'lt.l'IUIU ARRAY - llRAWl1iG_ ..D.IRE:CTORY· 
1 MB MOS MEMORY ARRAY 

_l MB MOS l"lt-..MUKI ARRAY - PARIS l__ISI 
__l MB MOS rn:rrnru ARRAY - J:IRClllI _5_CJ.fE:M 

I 

i • -·- ~ 

DRAWING NO. DESCRIPTION 
I I~ ! .,_ 
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TITLE 
[SHEET 6 

1s1ze roo~l NUMBER REV 

i 11730-Z UNIT ASSY oF s I B DD, A 11730-Z 
t I I 



J 

.H 
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c· 

B 

FOR MODULE SPACER 
LOCATIONS SEE FIG. 8 
SHT If. 

H 
DISPLAY PAGE NO. DESCRIPTIOll 
FIGURE I Z CPU ASSY 
FIGURE 2 c; 
FIGURE 1 b 
FIGURE If 7 
FIGURE c; 7 
FIGUR£ b q 
F!CURE 7 11 
FIGURE 8 4 MODULE SPACER LOCATIONS 
SECTION A-A 2 
VIEW B·B 2 
VIEW C·C 
DETAIL 'D" 1 

I VIEW E-E 1 CONSOLE MODULE CABLING 
SECTION F-F '+ BACKPLAtlE INFO /5. RB7~ CABLING 
VIEW G·G c; CATCH PAN CABLE ltlSTALLATION 
SECTION H+t 8 CABLING SERVICE LOOPS 
DETAIL 'J" ! q CARRIER ASS'f MTG DETAILS 
SECTION K-K b CPU TO RETRACTOR CABLING INSTR 
DETAIL "L" 8 UN!BUS FOLDING 
SECTION i"~M -, CONSOLE MODULE CONNECTORS 
FlGURE q 11 SLIDE MTG BRKTS-POSIHONING 
FIGURE 10 10 I/O ~NEL ASSV REAR VIEW 
VIEW N-N 10 MAGllET BRKT 
VIEW P-P 10 TSI I CABLE CLAMPING 
VIEW R -R IJ 

SECTIGN S-S 
VIEW T-T 
OCTAIL U-U 10 {)'IF CABLE CLAMP INSTALLATION 
SECT'm V- 11 SLICE lO EJll<l MOUNTING 

8 7 

6 

6 

FM CABLE RETRACTOR 
INSTALLATION REFER 
TO, FIGURE b. SHT q 

5 

5 

FOR ASSEHBLY INFO 
REFER TO FIGURE I, 
SHT Z. 

SLIDES NOT SHOWN, 
FOR INSTALLATION 
SEE FIG 7 ,SHT 11. 

FOR INSTALLATION 
REFER TO DETAIL 0J; 
SHT 9. 

VARIATION CHART 

FOR INSTALLATION 
REFER TO FIGlff: b, 
SHT q, 

NUMBER VARIATION 

3 

2 

CPU i:ETRACTOR TRA'r' AS'SV 
(9-0WN DISMANTLED FOR REF CJ-U) 

CAUTION: FOR PARTS LIST REFER 

--

TO K-PL-117l0-Z-08P.C Z28'+2) 
FOR SYSTEM B..OCK DIAGRAM 
FEFER ro o-11>-1rno-z-c;. 

SEE PARTS LIST 

J. 

H 

F 

E 

D 

c 
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8 .._ _________ ,.. 
_,, . ..,.. --~ .. -........... .......,.Cll3llle.!A9•-.I 
:::!'..-:===~-...., '"'' ___ _ 

I 

~ 
88U HIGH 
VOLTAGE 

~ 
DEC POWER 
BUS 

ITEM'l+,M8 
<EN:> VIEW) 

REF 

8 

CONSOLE ASSY _..­
INSTALLATION 
SEE NOTE If 

7 

6 

SIGNAL C FLE XPRINT) 

.. r:;y D< 
< FLEXPRINT ) 

6 

OAG,12V 

ITEM'lo, ro 
a:NiOLEA$Y 

C SEE FIGURE•t, 
&VIEW E-E, 
SHEET~> 

I REF 

5 
CAa.E DC TO 

FAN,~E <filW~~ a.mw e-s > 
Bl.K,GNJ 

5 f 

SECTION A-A 
SCALE: NONE 

C TO FEYOVE OR REPLACE 
PQJER 51.PPLY, SEE NOTE t ) 

3 2 
TO POWER StPPl Y 
C SEE CE:TAIL D, 
Si-EET l > 

i"lJTES: 

ITEM"IS,Tur:;a 
POWER CASL E 

ITEM'i7, rui;e CSEE DETAIL D,SHT l 
TO B/P CABLE & v IEW s-e ) 
C SEE VIEW B-8) 

F SEE SHEET lot 

3 

~ 
VOLTAGE SELECiDR SWITCH MUST 
BE PFIOPERLY POSITIONED FOR 
FOR CCRRB:T PCM:R CURO USAGE. 

.SEE NOTE~) 

I. 

z. 

... 

TO REMOVE POWER Slffl.Y, DISCONNECT ALL 
ELECTRIC.AL CONNECTIONS ANO FLEXPRINTS, REl'1:lVE ',: J 
FAN ACCESS COYER,Et£RGV WARNING PLATE,& F~ . 
Clot>RIGHT SIDEWAU.SCREWS,NOW LOOSEN TWO CZ> j 
POWER Slff'LY CLAMP HQ.DOWN SCREWS C REFER TO ; 
SECTION A-A )Al() SLIDE POWER SIJ'PLY TO THE REAR I 
Lf.JTIL ITS UM.A TCl£D FROM THE FRONT (LAMP THEN 'L 
LIFT.TO REPLACE THE UNIT, FOLLOW H..STRUCTIONS 
IN REVERSE ORDER. . 

PRIMARY POWER CONN MUST BE DISCCtff:C TEO TO 
REMOVE POWER Sl.ff'LY COVER, SEE DETAIL D,SHEEn . 

FOAM FILTER ITEM zc;,rs EASILY REMOVABLE FOR 
CLEANING OR REPLACING. MUST BE :'J cLACE 
DURING OPERATION TO PREVENT DUST 
ACCUMULATION. 

CONSOLE ASSY (ITEM l >INSTALLATION REQUIRES 
THAT FRONT TU BEZEL MATES CORRECTLY TO MOUTH 
OF FRONT DRIVE UNIT WITHOUT UNNECESSARY 
?RESSURE CR INTERFERENCE. CONSOLE :OSSY MUST 
BE GUIDED INTO POSITION AND THEN<i+> SCREWS, 
ITEM lot~ SECURED.FOAM FILTER IS THEN 
INSERTED INTO POSITION. 

H 

S. BOTH POWER COROS.120V AND 2LtOV ARE SUPPLIED 

2 

WlTi-1 ALL CPU'S. PLEASE FOLLOW WARNING INSTRUCT!ONS 
ANO ALSO DISCARD UNUSED POWER CORD. 

F 

E 

L 
! 

D 
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8 

- FAN HOUSING ASSY AND 
ENCLOSED SENSOR BOARD 
ASSY, ~RT OF ITEM I. 

ITEM"lo TO 
CONSOLE ASSY 

<SEE VIEW B·B & 
FIGURE l,SHEET 2> 

~- 8 

l REF 

BEE 
BBUfS"OWER 

TO FAN ASSEMBLY 
<~RT CF ITEM*I ) 

INDICATOR LIGHTS 

DETAIL D 
SCALE:NONE · 

FROM 51-EET Z 

( PRJTECTIVE COVER 
REMOVED FOR MORE 
DETAIL.) 

7 

BEE ~ otn'bWER 
BUS 

~ 
BBU HIGH 
VOLTAGE 

I 
I 

~~I 
COVER, I 
<SEE 
NOTE2, 
SHT 2> 

6 

CONSOLE PC 
80o'.RO C PART 
OF ITEH"°J > 

6 

VIEW C-C 
SCALE:NONE 
SEE SHEET I 

.5 

SECTION M-M 
SCALE'NONE 

VIEW E·E 
SCALE:& 
SEE SIEET2 

REAR VIEW-MOOULE 
BOARD ON CONSOLE 
ASSY 

.5 

ISREF' 

STRIPE 

A. 

8. 
c. 
D. 

E. 

MODULE NOTES 
SLOTS 8-10 ARE MEMORY OR HEX/O.U&.0 SPC SLOTS. 
SLOTS II & IZ ARE SPC HEX/t}UAO SLOTS RESPECTIVELY. 
SLOTS b & 7,MEl10RY ARRAY ONLY. 
SLOT 'i-J2 NOT USED' IN THIS CONFIGURATION. 
GRANT CARDS MUST BE USED IN ALL ~USED C - D 
SLOTS, 8-12. 
SLOT 12 CA& 8 CONN> IS FOR TERMINATOR OR UNIBUS 
CABLE. 

3 

2 

ITEM II, MEMORY ARRAY. 
<QTY I STND) SEE MODULE NOTES. 

ITEM 1'3 REF. 
MULTI-FUNCTICN 
MODULE. 

) 
_/ 

/// 

t~:ESS C~ER, 
PART OF ITEM61 < NOTE: 
COVER M.JST EE INSERTED/ 
INSTALLED AS SHCwN. 

CAUTION: 1/\t TURN FASTENERS HUST BE 
POSITIVELY SECURED BEFORE CLOSING 
UNIT ASSY INTO CABINET. TO PREVENT 
DAMAGE TO THIS COVER ANO CPU. 

11 no-z UNIT ASSY 

2 
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2'3REF' 

I 

A.,_~...,,,.....,'"=~--.,,,....~~~ --
·- 8 

TO 
CCNSCl.E 

I'S REF 

6 5 3 2 

UNDERCOIER ~~c~L~ refCE \ 
I \REF r-- TCPCOVER ~i ~ ~~,~ ASSY Bf:.\ PART CF ITEM I \ r 3EE 

\ PART OF ITEM'I I 17~-z 13A(J(A..A>£ FLCW DET. ASSY 
T OF MODULE FAN ASSY) 

STRIPE 

t--M~~=t=~~~~~~i==r~~~~~~~~~~~~~~~~/ 
I -r 
T 

l 

---,....-.-CABLING FOR Reno OPTION, SHOWN 
FFU1 CATCH PAN A~~,_ GOES lP BETWEEN ?WR. 
SUPPl..Y 41.£> CARO CA\ot. ASSY. THEN NESTLES 
BETWEEN tMO£RCCWER AND 'TCP COVER. 
(SEE SHEETS <;,&, 1 At.08) 

TO REMOVE a; REPLACE 

'-1 
' ~ BEE 
~ ~l'-K)()ULE FAN ASSY v , ART OF ITEM-, 

/~ 
D 

~~'-- 17REF 

~ . --------- Sff 
"AINT. CABLE 

1~LY 

lNCOMPLE re. i, io W 
SEE SECH:N 11-11 
ON SHEET o 

"42(0TY 2) 

ALL CONNEC fCR.. MUST BE OISCONNE{TEO 

n (OPTION) n SL.QI! 
--=----..=~=~-:_-=:::::t..r.::_=.-==-~-=t- I 

Ff01 1'1'.lDULES. ITEM 42 SCREWS l'\IST E£ 
LOOSENEO; IN TURN FASTENERS UNLATCHED i 
THEN AS'Y/ CAN SLIDE REAAWARO FROH 
KEYHOLES. \JlllT WIU GO OOWN BV GUIDING 
CASLES. JN OPERATiet.I, FASTENERS ANO 
SCREWS l'lJST BE TIGHTENEO.(SEE SHEETS 
<;,o,At«> 7 FOR CATCH PAN CABLING SEH.P.i. 

n CIYTICN> fl 
i:-= ..=----"":ll::-=-=--=-----j,,,,c-= = = = :::::f - 2 

0 OAP 0 1-"i 

n f1CT 0 I - 4 

2'3 (QTY 2) 

-10 

-11 

-12 

t- B --11•~1--•-- C D --"1'4- E ~ 

MOOJLP~~~ LOCATION 
ON STANDARD UNIT ASSY 

l I rno-z LNIT ASSY 

5 3 2 
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VIEW G-G 
REFERENCE CABLING ~TH 

CN CATCH PAN ASSY 

24REF 

TO JI D'F '2 I/O PANEL ASSY 
( FROM MS,% MOD -JI ) 

OPTION- DMF~ 

6 

OPTION 
RSro ~IZED CAILE A'E'1 
- CO COO TO J'3 H8'88 1"'00-51..0T I 
-Zb CONO TO J2 M8'88 HOO-SLOT I 

5 

~ 
8COoR-8F 

TO JI MB,88 MOO SLOT I 
( i+O CONO/SHLO) 

TO J2 Dl'F '2 I/0 PANEL ASSY ---~~--'--
( FROM M8'Nn MOD-JZ ) 

OPTION-~ 

7 

FIGl..RE 2 
SCALE: NONE 

CAUTION: VIEW ROTATED 1eo•. 

6 5 

' 

21 REF 

3 2 

FR::NT CF 
BAll-ZA BJX 

I/If TURN,WING H!l,FASTENE!H QT'f 2 ). 

TO FETRACTOR ASSY 
CPU-I/0 PAie. R> PORT 
FR)t1 MS~, Sl.DT ;, JI 

TO FETRACTOR ASSY 
CPU-I/O PANEL CONS'.l.E Fl'.)R!' 
FfU1 M8'N4, SI.OT 'i,~ 

3 

OPTION 

8C06R-07 
TO JI Mb1% MOD JI· SLOT 11 

< 40 CCND/SHLD > 
~ 
8C~6R·07 

TC ..2 MB'96MOD-SLOT II 
(1.t(; CG.ND SHLD) 

STANl)t.?J EQUIP. 

7018074-0F C,:.8LE ASSY CQTY 2 l 
RnlT-TOJlWCS MOO-SLOT '5 
LEFT -TOJI ..CS ~lD·SLOT <; 

C ~ 2t> CONDUCTOR > 
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F 

E 

D 

c 

' 
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zc; IN. 
REF 

21 

D 

[]] 

TO Jl TO JI TO 
WCS WCS TSLI 

T 
D 

ALL CABLE LEVELS MUST BE STR41GHTENED 
~ND POSITiONED BETWEEN Z EXISTING 
S TANC'OFFS 6EFC RE lNS TALi..il 1(, r'RESSURE 
Sl-IEET t.SSV t.tlD GUl)E-CLAHP 

~ _J I 
LJPPER LEVEL·7Cl'rlC7'+·tF~ 1 

~p:::SL::E:~fi:~:CABLE CPTj.N / / 
Oh 7<;-11 OPTION 

~ 
Dr"F'2·AA ASSY CABLES 

MIDDLE LE'IEL WHEN R87~0 IS USED 

rPTIQN ---
RBT!O INTEGRATED DISK CONTRCLLER 

LOtilES T LEVEL Wl-'ENEVER u:,ED 

22 
PRESSURE­
SHEET ASSY 

[
21 
CATCH P~N 
A.SSY tREF> 

21 IN. 
REF 

6 

ZZ IN 
REF 

OPTION 
Utll BL'S CABLE 
SEE SHEET 8 FCR Hl()F::R 
FOLDING ANO INSTALLING 
SEe: SH 10 FOR CLAMPING 
INT J I/O PANEL 

SECTIOl l K·K (FIG;,"+&~ 
TYPICAL ASSV FOR ALL CCNFIGURATIONS 

5 

FIGURE '-3 

S~™ OF M ~~LI \JN!IA~Y 
8A4JNIT\..WITHOUTTIQllS°'WILL SUPPL.IEO 
'11llTH ZEA 1018074-0F CABLc ASSY , 

~ 
OEM CPU UNIT ASSY, W.-EN IN SHIPPING PACKAGE WILL HAVE 
Z WCS CABLES ALREADY INSTALLED F'R:lM f'K:lCUE, THRJ 
CATCH PAN ASSY.1,_CAPTURED BY CLAMP (ITEM 24?1 ANO TAPED 
TO UNDERSIDE ur CATCH PAN. ITEMS ZZ & ~ MUST 8E 
MOUNTED BEFORE CPU IS INSTALLED Qll SLICES IN CABINET. 
(Aa.lf.li LA'tOJT ~EEDS AS ~N IN FIG. l I. SECTION K- K. 

20REF 
SEE (),.JG E-AD-701877q·0-0 
FOR ASSEMBLY 

T 
+-1 .. 

20REF 

CPU CABLE RETRACTOR ASSY 

JttSTALLHIOti Of CA&LES ANO Pht:.SSJ!;E SHEET u'l iiO 
RETRACTOR TRAY IS ClOJE OtlLY AFTER: 

A· CABLE RETi;.<.CTOR IS MOUNTED TO CABltlE T. 
B·SUDES AUD BRACKETS .ARE MClJNTEO TO CABlilET. 
C ·CATCH PAN ASSYCWITH ALL REQUIRED Ct.SLES) IS 

~ 'C\.'NTED TO CPU. 
D·CPU IS l'OUNT!::O ro SLIDES AND u.tJ.!,J £1.LL..W' ~ 

f\cOW 
CAELES CAN BE FOSITIONEO ON TRAY AS SHOoJN ON HE.S?!:.CTl'/E 
STANQt.RO OR OPTION v: EW <FROM SHEE7S b AllO 7 >. PULL CABLES 
AND PPESSt.:RE SH:.:.r GENT1.Y TO FOR~• TO GUIDE &CLAMP<ITEM;Z> 
AND INS't\LL V.bLE CU.~!PS. 

SHEET b ·UfFIEBVIEW·STAllClllRO O.E.M. CPU CASLi t<.G<WCS l'ODL LE J 
St-.EETo·UPPERVIEW-UNIBUS CABLE OR TS·ll OPTION 
Sl-IEET 7 •l.f'PERVIEW ·Dl"'nZ-AJ. <YTION 
SI-IEE i7 ·LOWER VIEW -R87':!0 OPTION 

3 

0 

QTY4 } REF 

QTVZ 
REF 

D 

PART CF 
ITEM'Z 1 

2 

~------' 
I u ~~L >'C.1.TED n"i" 
TO SH•J\ol ;;::1..:; VJE.i 

NOTE; 
I. UNIBUS OPTION ANO TSll OPTION 

(ANNJT 1£ USED TOGETHER IN CPU. 

a.AMP (QTYZ) 
l'()T SHOWN 

:=.;.NEL, OCUlLE a.AH<(QTY 4) 
OR 

OHF~ !/J PANEL ASSY 

H 

F 

E 

r 
D 

c 

A A --°"" --

8 7 6 3 2 rw 1 
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H 

F 

E 

8 
:.:::-' ... ~---

Z;IN. 
REF 

21 REF 

20."iIN 
REF 

TO JI TOJ2 · TO.R 

DMF''2 DHF'2 Dl1=' l2 

t t f 

]!j~~ 

Rff CABLE CLAMP 
<100%,6-00 

6 

18IN. 
REF 

5 
FIGURE 4 

OPTION 

DMF12-AA MUJI-FUNCTION MODULE 
1\'0fE: SAME RULES APPLY FOR CABUNG AS SHOWN ON SH.6, SEC TIO~ K-K 

BC06R-07CQTY ;) 
CABLE ASSV 

STRIPES 

20 REF 

EXCESS CABLING IS FOLDED 
OVER ID FCRM TAKE-UP LCOP 
AND CL.AMPED DOWN 

I, 

+- I' 

3 2 

I' IN. FU------

t----- 10.'> IN. FEF----

8 !N. REF' 

IJO PANEL ROTATED 1 ;r:;' 
TO SHOW RE.AR VIEW 

J 

H 

F 

~(Ct1F;2. I/0 PANEL ASSY) 

JI ( CMF12 l/O Pt.NEL ASSY) E 

DMF~ I /0 PANEL ASSY PECl.llRED 
WITH HHS :PTIGN 

1==========================-:-:-==-::---::--=. - _-:-:---=__ -==--~--===-::.-:::=. ===========================================-:-.=:= _____ --------

D 

c 

B 

SERVICE LOOP 

21 REF 

I -r;s~, { 
I -! ~-~r-~____...J 

'+OIN. I 

~ I 
I ';8IN. 
I REF 16IN. 

~l J _~ D 8---------l-i 
TOJI 
R87'30 

I 
IDJ2 
RBnQ 

20 REF 

OPTiON 
~B71Cl-INTERGRATED DISK CONTROLLER 

NOTE, SAME RULES APPLY FOR CA8LING AS SHOWN ON SH.6,SECTION K-K 

D 

, RL C'JNNECTOR 

SHIELD 
UP 

/ 

I 

/_ ~. G . 

8 .-

LIO A\NEL ROTATED r~c;· 
m SHOW REAR ~w 

TO AW-AA 

PANEL DOU8lE.9-»l<(QlY 4) 
OR 

0MF12 r/o PANEL ASSY 

D 

c 
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LOWER NUMBER REFERS TO HOLE CO~T FROH 

[

BOTTOM OF A 10 1/Z INCH WINDOW FOR Q.E.M. 
INSTALLATION.HOLE ONE IS ALWAYS UPPER 
HOLE OF A HALF INCH HOLE TO HOLE SPACING. 

~ 
1& rf ------ HIGHER Nl.t!BER REFERS TO HOLE COUNT FROM 

/ BOTT01 FOR INSTALLATICtl IN SYSTEM USING 
~ CROSS PRODUCT CABINET ~c;i+z. 

• {KEYING HOLE(REAR RAILS) 
FROIIDED ID LINE UP 
FETRACTOR FOR INSERTION 
CF sruo A..ATES 4 

rfy, 
~If}' 

LOCATE All() INSTALL RETRACTOR ASSY 
TO LEFT ANO RIGHT CABINET SUPPOPTS 
ANO THEN SECURE c; SCREWS ON BASE 
t.ND I SCREW ON C~ ANO THREE SCREWS 
ON J/O PANEL< SCREWS All SUPPLIED WITH 
ITEM ZOJ 

STI.O A.ATES (ON f£AR CF CAB) 
MJST 8E GUIDED BLINOLV . THRU 
SLOTS PR'.)VIOED ON BRACKETS 
( PART CF ITEM ZO). 
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CAB Sl.f'PORT MEP18ER 
F'ROIT YIEW RIGHT SI1E 

FOR SLIDE INSTALLATION 
SEE SHEET 11 .=IG 7 AND9 

I REF 

48CaTY2) 
'+ PLACES 

Ai 
42CQTY"D I i ! POWER CORD REF 

STANDARD 

FIGURE b 

INSTALLATION INSTRUCTIONS 
A. RETRACTOR ASSY IS INSTALLED FIRST. 
B. SLIDES ARE SET UP, SIZED,AND INSTALLED SECOND. 
C. CPU IS f.EXT INSTALLED ON EXTENDED SLIDES. 
0. CATCH PAN ASSY CABLING IS POSITIONED ANO INSTALLED. 

NOTE: CAN BE ON CPU BEFORE CPU IS INSTALLED. 
E. POSITION AND/OR CONNECT ALL CABLING TO RETRACTOR ASSY. 
F. POSITION AND MOUNT CABLE CARRIER ASSY. 
G. CONNECT POWER CABLES AND OPTIONAL BBU CABLES. 
H. MOIMT ALL COVERS SECURELY. 
I POSITION MAGtETK LAKH FOR PRJPER CPU CLOSUFE. 
J INSTALL TETHER UNE CAa..E CARRIER. 

NOTE 
FOR DEM SHIPPING, ALL LOOSE HAROwARE FlE'QJIRED0 

WILL 8E KITTED AND BAGGED L.NOER DEC P/N 1 ITIO-Z-~. 
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HAGNET BRKT IS ADJUSTED:;------__'-... '"·-----........ AT FINAL. ASSY. FORKSP~ "" 
LATCHING. THIS LDC 
INTO CLOSED POSITlCH. 

SEE VIEW T-T 

20 REF 

c~ PLATE 
(PART CF ITEH 20) USING 

THR::lWAWAY ITEH WHEN 
REO CABLE ASSV CPT~ 

CONSOLE PORT CONN. 
(IO PIN FILTERED) 

RL CONNECTION 

~REUSE SAME 
""" HAR[)JAFE 

VIEW N-N 

--- ---

FIG!J$ 19 
FROM SMT. I ANO 9-IT. q 

s 

MAGNETIC LATCH 
IS PAESS-FITIED 
INTO RECt SLOT· 

TAB MUST llE POSITIONED A 

~~N<iltfro ~F\t~ FOR 
Fmf'ER l'ETAL CCHTACT. ..-....---

N' 

SEE VIEW R-R 
~ IMIBUS CABLE 

Ren> FlJGGEOIZEO 
CABLE ASSI 

20 REF 
SHIEUE~.,.llr"T 
FU88ER ~· 
TO llJTT A(JUNST 
THIS C~R 

TSll CABLE 

CPU-1/0 PANEL ASSY 
(PART CF ITEH 20) 
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vrc:-w P-P 
TSI I :.~E CPTION 

V!ftl R-R 
UNIBUS CJ&.E OPTION 

00 FIU.ER Pl.ATES ACT AS A Cl.N1P 
Fa:I CA!l.E. RECT. SlDTS ~~I~ 
SCREWDRIVER PRES9.J£ 
QJARANTEED METAL 10 MET~SD4 
CONTACT R:R RFI EHISSICW . 

00 A.ATES AC.T AS A (lAHP 
Ft:A THE lM I BUS CABLE. P.EC.T 
9.0TS AAE USED 10 PROnOE 
AEClJI~ CLAMPING ffiESSUFE. 
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CPU INSTAU.J.T!ON [S BEST DONE 
BY SETTING (FU '.JNTO EXTENDED 
SLIDES.LirT -INIT(Vs lN.j,LtNE 
UP 11TG 'lt'LES,At() INSTALL SCREWS. • 
ITEf1 'fl. 
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L.41 
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W/LOCKlNG PATCH 
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FIGURE 7 
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REAR BRACKET DOES NOT USE KEYING 
HOLE ANO HARDWARE IS MOUNTED LOCSEi..Y. 
SLIDE ASSY IS Tt1EN FITTED TO OUTSIDE 
DIMENSIONS (WITH kET.AINER CLIPS IN 
PLAC:Ei.BF</li:t<ET IS THEN SOLIDLY 
SEC.Uk ED. (SEE NOTE I.THIS SHEET) 

FRONT BRACKET IS 1'£YED 
TO FRONT HOLE AN) HARDWARE 
ON THIS 8RACKE T IS SECl.flED 
TIGHTLY 

SLIDE MTG BRACKETS 
SEEFlGq 

3 

NOTES: 
LIF SLIDE MTG. BRACJ<ETS ARE MOUNTED 

BEFORE SIZING TO REQU!REO LENGTH, 
ACCESS HOLES HA~E BEEN PRCMDED ON 
RETRACTOR ASSY FOR OPEN END OR J 
EICJI ~RENCH. 

2.Fr'::flfT HlG SLOTS ON SLIDE MTG SRKTS 
"'ILL PROVIDE AOJlJSTt1ENT TO PREVENT 
SL.lDES FROM BINCING JURING TRAVEL. 
SPACING ON EACH SIOE(CAB TO SLIDE) 
SHC\JLO EE ABOUT TH£ SAME. 

1 CiFSET wet.ES IN Sln:E Hl'.; BA<TS PAMDE 
~R C!..EAfWKE BETWEEN CPU Al.I) IETR. 
~ T1'€SE 8RKTS Hl.61' BE Mo.MEO AS S101N. 
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P A R T S L I S T 
" 

lOTOMA?ED BY PRTLST.3P(t4) 

LINE IT~M DOCUMENT NUMBER 
QUlH?I?Y PER VlRIA?IOM-

PART NU!-IBER DESCRIPTION Zl 

1 1 E-UA-BAll-Z-~ ~BAll-ZA 10.5" BASIC BOX1H7292-u,12ev ' 2 1. 
2 2 3615839-0~ f APE,MAGNETIC CARTRIOG~ .1saw x 1. 
3 3 E-10~1018979-0-e 7018079-30 CONSOL~ lSSY TU58 · 1 
4 4 E-lD-7018114-3-S 7~18114-0a OUlL TU58 DRIVE ASSY. 1: 
5 5 B-DD-RB139-B RB730-00 INTEGRATED DISK CO~TROL FOR t:R8 REF 

. 6 6 B-DD-FP7Ja-a FP730-00 FLOATING POINT PROCESSOR (M8389) . REP 
7 1 B-DD-KA73B-l . KA73~-A CPU·MOO SET 1: 
8 8 D-UA-M839S-e-a ~839~-00 OAP COATl PATH) REP 
9 9 D-Ul-M839l-B-3 M8391-00 ~CT (MEMORY CONTROLLER) HEX REP 

11 1B D-UA-M8394-e-e M8394-00 WRITEABLE CONTROL sroR~,HEX,FOR REF 
11. 11: B-DD-MS731-C MS73S-CA lMB MOS ~EM ECC ME~ORY EXPANSION 1. 
12 12 8-DD-C1273-I G7273-H BUS GRAN?.' NON-PROC~SSOR GRlHT: . · 5 · 
13 13 S-DD-DMF32-9 DMF32-AA 8 Ell ASYNC SLU,SYNC SLU,PARALLE REF 
14 14 B-DD-M93B2-B M93a2-00 UNIBUS TERMINATOR 1: . · 
15 15 D-Il-7Sl1411-e~e 7011411-01 CABLE, CONSOLE BACKPLANE 1 
16 16 D-IA-7811411-9-S 7811411-30 CABLE, CONSOLE BACKPLANE 1: 
17 17 D-IA-7011411-a-a 7011411-YA CABLE, CONSOLE BACK~L1NE 1. 
18 18 D-Il-7018109-a-e 79181~9-38 TU58 POWER CABLE 1 
19 19 C-Il-7018B74-a-e 7018074-6F BERG ?O 0 SUB-MINA?URE CABLE 2 
21 2i f-lD-7018779-a-e 7318779-90 CPU CABL~ RETRACTOR ASSY 1: 
21 21 c-11-121a12e-a-e. 7318723-00 CATCH PAM ASSY. 1 
22 22 C-Il-7018718-0-9 7018718-~0 PRESSURE SHEET ASSY. 1. 
23 23 A-PS-1209856-3-9 1209856-02 CLIP, HOOULE HOLDER W/O SEPAR1 2 
24 24 c-IA-7018772-a-e 7018772-03 CLAMP ASSY. 1 
25 25 A-PS-1217665-3-0 1211665-03 FILTER,AIR FOAM 323PPI 1~ 
26 26 A-PS-1218166-0-S 1218166-0~ CHASSIS SLIDE 24.88 EXTEND!D LG 1. 
21 27 A-PS-1219821-0-0 1219020-00 CABLE CA~RIER 1: 
28 . 28 O-MD-7425374-9-3 7425374-31 SLIDE ~OUNTING BRlCKET,RIGH?. 2 
29 29 D-~D-7425374-0-0 7425374-09 SLIDE MTG BRACKET LEFT . 2 . 
31 31 l-PS-1790~83-e-a 17~0083-22 PWR CORD,TERM. 84IM,18-3 12sv·1s REP 

SREEt. l1 .OF l2 
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AUTOMAUD B'l PRTLST.JP( 4,) 

LIME-tTe~ · DOCU~ENT NU~BER 

P l R T S L I S T 

PART NUMBE:R DESCRI?TION 

31 31 A-PS-1700983-a-a 1700383-21 PWR CORO,TER~. 84IN,td-3 2sew: 6 
32 32 C-MD-7425927-a-a 7425927-30 GUIDE + CLAMP 
33 33 C-IA-7425928-a-g 7425928-99 BRACKET,CARRIER/BOt 
34 34 . C-MD~7425929-~-8 7425929-09 BRACKET,CABINET/ClRRlER 
35 35'• l-PS-3618537-a-s 3618537-11: LlBEL,MOOULE UTILiiATION 
36 36 .·· BET173A-OE VAX 11133 CONCOLE 
37 37." A-PS-361788S-e-1· 361788e-e9 LABEL,NON-COMPLilNT FCC· . 
38 38 A-DC-3617674-S-I 3617674-93 LABEL,SERIAL & PO~ER,UHIVERSlL 
39 39 9009791-3S SCREW,PAH,PHIL,S!HS 6-32X .312L 
41 41 9096075-03 SCREW,TRUS1.PHIL, 1~-321 3/4 
41. 41~ 9909636-08 CLAMP, CABLE, FOR FLlf ClBLE .. 
42 42 9936037-Sl· SCREW,TRUS,PHIL, 8-32X 3/8 
43 43 9010309-09 SCREW,Pl~1PHIL 8-32X .375L 
44 44 90i970i-BS SCREW,TRUS,PHIL,SE~Sla-321 .SISL 
45 45· 9907786-39 · RETAINER, U-NU?, 11-32 
46· 46 9907031-H . rn:,CABLE BU'1DL.Dll 3- 3/411=UL 

·47 47 9B06563-39 NUT,KEP 8-32X 11/131F 
. 48 48 B-IA-7426335-a-s 7426335-31" STUD PLATE 

49 49 A-PS-1215710-0-1 1215700-04 CABLE ASSY,NYLOH,ll"LG 
SS se 9006669-01 WASHER, FLAT, .375 o.o. x .187.l 
51 51 A-Pl-3793662-a-a 3790662-91 PKG 1173S-ZACPU.· 
52· 52 9006565-SS NUT,KEP 1B-32X 3/8 AF . 
53 53 C-M0-7413659-0-6 7413659-99 BRACKET SHIPPING 
54 54 A-PS-3613211-0-3 3613211~99 ' DEClL,CLeAR PREPRI~TED CSA 1~1/4 
55 55 l-PS-3512063-0-B 3612063-SS LABEL, ,ADHESIVE I.O. FOR UL.C 
56 56 D-IA-7426625-0-9 7426625-91: CLlMP,TABLE,DMF 
57 57 B-IA-7426723-0-~ 7426723-01: BlRCLA~P ASSY~. . 
58 58 O-MD-1426623-a-a 7426623-31" CLAMP,RSJ TABLE ~ 
59 59 90~6028-~1 SCREW,PAN,PHIL 6-32Xl SS 
69 51 9096937-91: SCREW,?AN,PHIL 8-32X 3/8. SS 
61" s1 · B-PL-11730'-z-s. ll 73S-ZA HARDWARE KIT LIST 
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DIGITAL EQUIPMENT CORPORATION 
PARTS LIST 

MADE BY R.P. llORI)\/,L~... CHECKE9.J.f1~,M. · '""' SECTION 
DATE 15FEB82 f.J4:JVYY1 DATE /~~ ;I 
IJ.--~~~~~~~~-+-~--f~-..P.~---.11>-~~-+-~~~~~~~~d 

ENG· R.P. MORI,l(}?~~~ PROD o.tJ.-{ ~~ ISSUED.SECTION "' 
DATE 15FEB82 l.fll7Y/ DATE 3,f8'~fl'Z, ti-
1=:::::;:==================~============::;:::::============================~ ~ 

ITEM 
NO. DRAWING NO. PART NO. 

1 E-UA-11730-Z-O 
2 E-AD-7018779-0-0 
3 C-IA-7018718-0-0 
4 D-llD-7425374-0-0 
5 D-ID-7425374-0-0 
6 C-MD-7425927-0-0 
1 C-IA-7425928-0-0 
8 C-MD-7425929-0-0 
9 !-IA-7426335-0-0 

10 ])..IA-742662~-o-o 
11 D-IA-7426625-0-0 
12 !-IA-7426723-0-0 
13 C-llD-7413659·0-0 
14 
15 
16 
17 
18 
19 
20 
21 :S-PL-11730-Z-3 

0 
z 
q 
<.? 
w 

11730-ZA 
7018779-00 
7018718-00 
7425374-00 
7425374-01 
7425927-00 
7425928-00 
7425929-00 
74263:~5-01 
7426623-01 
7426625-01 
7426723-01 
7413659-00 
1215700-04 
1218166-00 
1219020-00 
1700083-21 
1700083-22 
'615809-00 
3700662-0t 
ll730-Z•3 

DESCRIPTION 

11730-Z UNIT ASSY 
CPU CABLE REl'RACTOR ASSY 
PR]SSURE SHEm' ASSY 
SLIDE MTG BRKT , LEFT 
SLIDE llTC BRKT , RIGHT 
GUIDE & CLAXP 
BRKT , CARRIER/BOX 
BRKT , CU/CARRIER 
STUD PLATE 
CLAMP , RSO CABLE 
CLAJIP , DD' CABLE 
BAR CLAMP ASSY 
BRK'l' , SHIPPING 
CABLE , FERRULED 
SLIDE (PAIR) W/'lmW KITS (4) 
CARRIER , CABLE 
AC LDfE CORD ( 240V) 
AC LINE CORD (120V) 
MEDIA CA!lTRimE , TUS~K 
PACKAGING , CPU , 11730-ZA 
HARDl"A RlO! KIT BAG 

I 
.. THIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMENT 
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART 
AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 
COPYRIGHTC> O!G!TAL EQUIPMENT COAPOAAT!ON" 
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SHIPPING LIST ,11730-Z 

QUANTITY I VARIATION 
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ASSY NO. 
B-DD-11730-Z 

,SHEET 1 OF 1 

NOTES: 

CPU :BOX ONLY 
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REF DESIGNATION 

NUMBER 
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MADE BY 
DATE 

ENG 
DATE 

ITEM 

NO. 

1. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

0 
z 
q 
CJ w 

DIGITAL EQUIPMENT CORPORATION 

R.P.MORIN ~ 
15FEB82 

R. P. MORIN fi!j-J.-
15FEB82 . '.M/(· 

I~ 

DRAWING NO. 

PARTS LIST 
CHECKE~~ SECTION 
DATE 
PRODS7'C~~--74.,~ j 

DATE ;,,#~°v 
ISSUED SECTION 

PART NO. 

9006037-03 

9010309-00 

9009700-00 

9007786-00 

9007031-00 

9006563-00 

9006660-00 

9006565-00 

9006028-01' 

9006037-01 

9906557-03 

DESCRIPTION 

SCR.TRUS,PHIL,8-32x3/8L 

SCR,PAN,PHIL,8-32x3/8L W/PATCH 

SCR,TRUS,PHIL SEHS,10-32xl/2L 

RETAINER,U-NUT,10-32 

TIE,CABLE 

NUT ,KEE-· ,8-32 

WASHER,FLAT,#8 

NUT,KEP,10-32 

SCR,PAN,PHIL,6-32xl.OL 

SCR,PAN,PHIL,3/St 

BAG,POLYETHYLENE,RECLOSABLE 

* BAG TO BE MARKED PER 

DEC STD 178. 

TITLE 

* 

< 
N 

I 
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M ,.... 
..... ..... 
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12 
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2 
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1 

""THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT 
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART 
AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. HARDWARE KIT LIST,11730-Z 
COPYRIGHT C> DIGITAL EQUIPMENT CORPORATION" 

DRB 121 

QUANTITY /VARIATION 

ASSY NO. 
B-DD-11730-Z 

SHEET I OF I 

NOTES: 

REF DESIGNATION 

(ITEM 42) TO MOUNT PRESSURE SHEET AND 
CARRIER/BOX BRKT 

(ITEM 43) TO MOUNT SLIDES TO CPU 

(ITEM 44) TO MOUNT SLIDE MTG BRKTS 
CAB/CARRIER BRKT, CARRIER/BOX :SRKT 

(ITEM 45) TO MOUNT SLIDE MTG BRKTS AND 
CARRIER/CAB BRKTS 

(ITEM 46) TO TIE CABLES TO CABLE CARRIER 

1ITEM 47) FOR TETHER LINE 

(ITEM 50) FOR TETHER LWE 

(ITEM 52) FOR SHIPPING BRKT 

(ITEM 59) BAR CLAMP TO DMF CABLE CLAMP 

(ITEM 60) FOR TETHER LINE 
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REV. 
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DRAWING NO. 0 

i I~ lo I DESCRIPTION I : I> Z! 
, .... I~ I .... 

: u::: ! u. 
i I r-
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l C-IA-7425373-0-0 CLAMP , POWER SUPPLY __M 
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DRAWING NO. DESCRIPTION DRAWING NO. DESCRIPTION Q. 

0 Q. 0 > z ~ z .... 
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10 D-IA-7018163-0-0 CABLE__s_DC TO FAN ~M 
K-PL-7018163-0-DBP CABLE,DC TO FAN-PARTS LIST Zl853 -

ll Mffi215l_ _Hl202_ JUlHER_ _Sil P _Q1__Y_ PIUN.I C'..£I. 1.MP l -
T 

A-_IC_ ...H.220? -_0_--1 _Hl20? _.l?..01.JF__R_ _sl_I PP I .Y - 1 Tl:\_ -
..B.-M-H1202-lt _H1?0? ~ ~llPPl_.Y. £/_M_ 

12 C-AD-7018544-0-0 TOP COVER ASSY M 
K-PL-7018544-0-DBP TOP COVER ASSY-_PARTS LIST Z2444 -
£-Mn.J.4,4R22-n-n lin.P ..cruLER 1'1 

13 C-AD-7018545-0-0 BOARD ACCESS COVER ASSY M 
_K_-..Pl -1.01A545-_0_- DB.2. BOARD Ar.r.FC\S _c_cra:R ASSI.-»RIS. L.IS.I Z2.ID_ -
D-MD-7424824-0-0 BOARD ACC~SS _emt_ER J! 

14 B-AD-7018546-0-0 FAN ACCESS COVER ASSY 1' 
X-K-/01H546--U-IJW FAN ll:l,;nss l,;UYtK A;)::>T-fAKTS lrsT Lt.~ff:I -
C..Jim--1.!"_" __ .. -_Q_-Jl _E.AM_ Ar~FSS _cnyf_R ASSY M 

' 

TYPE: E ELECTRICAL ldl i lgl i It lal 1 I TITLE SIZE CODE NUMBER REV 
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CABLE DC TO FAN ITEM 8. 
PEF, SEE DETAIL D·O. 

=l .:.\::; ,4-
SEE 'llC7E -: 

I 
F.l.~ MCDUt..E-/ 
ASS\' !TE:-1 '· 
REF. SEE 
=ETAll F. 

SEE ~TE c; 
.~ 

1, 

2REF 

"-FLEXPRINT 
,/ LFLEXPRINT 

GNO 
.c;y _,/ 

(•::::~/ 21<\>TY4) (PART JF ITEM t.+) 

SECT:m~ /..-/... 
SC~LE:NONE 

( SHCWN WITH PWR 
SUPl-'LY CJVER .I.NO 
f1JP CuVER REMOVED ) 

I --
r =:.N ,dP(R(F) FAN -.LIF,R. 

'REF I( qo.:,gzoz-w>rREF f c~~-00) 
\ t :EE NGTE 4 ~ ; ,1 -SE~ NOTE "+ I 

--n : -~ 1' 
" I E I 

·\;; ! i-~ 
IREF I / \ 

12•1Ef" ' IRC.F 12REF' I 
I 

SECTI'_N b-b ~ I 
Ji-£,>t~' 1 

---- - - ', SEC: SECTICN G 
7 

6 

4 REF' 

I 
I 

I 

ORG,IZV 

16(QTY 1) ~ 
'. , SEE DETAIL E • 
,-SEE '<CTE ? ' ~ 

6 

J 
'i"""SEE l'CJTE 6 

\ 

5 3 

-BLK,GND 

C • ..-PSITEMIO ~CAIJ..E,DCIDFAN,ITEM 
L .. .-..- , ~ REF SEE SECTION REAR ,SEE NOTE I &2. • 

A·A, 
. ; 

2REF 

~CLAHP PS.ITEM 10, 
FRONT, SEE 1'QTE 1&2 SEE NOTE I & 2. 

·.,. 

J'i(REF BACKPLANE ASSY) I 
Jb(REF BACKPLANE ASSY) 

CABLE 0< TO FAN, ITEM 8, 
REF,SEE DETAIL E & SECTION A·A. 

ATE APPROX 
AS SHOWN 

~QTY 4) 
SECTIO'I D-D 

NOTES: 

2 . 

SCALE ~NONE ~}CUT TO o IN. MAX 

~~~~~~~~S_E_E_NOTE 1&2~~~~~~----

c;, 

~ 
-----r~~E"EE c~ HEE~TA 2!L F '; 18 oz• ACROSS ~T FLANGES (~l'N) 

_ S S 11:c,o• ACROSS WIDTH (INCL. HOW)(444S MM) 

o. 

7. 

10.22 
(INCL. HL\I) 
(2<;9.o MM) 

ACCESS ~T 
FOR BBU CPTION 
CCNNECTORS 

2 

INSTALL ITEM 10 CLAMP PS QTY Z LOOSELY TO 
ACCEPT FOWER ~y WHEN INSTAl.LEO. 

INSTALLATION Of POWER SLPPLY: 
REMOVE FAN ACCESS COVER C ITEM 7 >ANO LOWER 
POWER SUPPLY C ITEM 2) INTO PLACE 9Y T'ILTING 
REAR ENO ONTO BRACKET Al() SEATING FFOIT E~.NOW 
SLIDE POWER SIPPLY <SEE SECTION 0-0 > TO 
CATCH UNDER FRONT CLAMP AND SLIDE REAR 
CLAMP INTO POSITION, INSTALL 4 SCREWS< ITEM 22) 
INTO RIGHT HI.NO WALL~ TIGffEN CLAMP SCREWS 
< 2 PLACES ).NQTE:(LAMP SCREWS REQUIRE CNLY 
~OR 4 TURNS,HAXIMLt1,TO LOOSEN CR TIGHTEN 
FOR SLIDING ACTION.NOW CONNECT FLEXPRINTS 
<QTY ')ANO CONNECTORS AS SHOWN C SEE SECTION 
A·A ). 

INSTALL CARD CAGE ( ITEM 4) SQUAREL.Y A~ 
CENTERED. SCREW TIGHTENING PROGRESSION IS 
REQUIRED TO SEAT FIRMLY. 

ITEM 12, IZVDC FAN .IS SUPPLIED BY VEN~ WITH , 
MOUNTING CLIPS <QTY 4 >.IF SUPPLIED WITH U·CLIP 
TYPE MOUNTING CLIPS ( REF. qooqzo2-co ) REFER TO 
SECTION B-8 ( 881).ANO IF '90ss'TYPE ~CUNT :1'.G 
CLIPS (REF, qcocm)c; 00) ARE SUPPLIED, REFER TO 
SECTION 8-B C B82 ). 

10ROUE OF lb IN-LBS REQUIRED ON SCREWS 
C ITEM 21 > l"OUNTING FLEX PRINT CABLES. 

INSTALL SOARD ACCESS COVER (ITEM o) <IITH 
CFFSET LIP FITT!NG LiT()ER TCP CF SIDE ,.iALL. 

BOTH POWER CORDS, 12ov t.ND ~"+JV, .l.RE 
SUPFLIED WITH ALL OEM CPUS. PLEASE 
FOLLOW WARNING I NSTRUC HONS AND AL SO 
DISCARD UNUSED POWER CORD. 

N 

BAii ·ZA 
IQ,';" Z-BOX, H720Z-B PO\.wER UFFLV, 
117'0-Z CAflO CAGE/!W:KPl..ANE, 12CV 
AND 240V PQli.ER CORDS 

2 

WARNING \ IFEF~--L'76 
r--;-;~~~========i=r=iitfl ~~~ED ~~D . 20< QTY If) I 

VOLTAGE SELECTOR SWITCH 
MUST BE PROPERLY POSITIONED 
FOR CORRECT POWER CORD USAGE. 

(SEE NOTE 7) (AUT!uN: OFF ShEETS PARTS LIST REFER TO 
K·?l: 841 l·Z-OSP. ( Zl8bZA) 

+ 

!REF 
J 

ACCESS CLWER 12 
(ITEM ti) . __ ---------., 

4 REF 

~~USE FULL 12 )4~ LENGTH 
1 

VIEW C-C 
SCALE :NONE 

. I I REF 
I 

SFUWJ-JI 

I 
I 

I 
SECTION G 

. ITEM 7 REMOVED 

... _ 
SEE PARTS LIST 
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8REF 

DETAIL E 
SCALE:NONE 
SEE SHEET I 

I 
I 

I 
F '""' , .. ,--1--~,, 

E 

1g 

D 

/,. I 
,..-"" ! 

SECTICN H 

I 
{_ANGULAR 

OFFSET 
SEE NJTF I 
THb :>HT. 

:;,(ALE: :::9Ni_ ----

B 1'1 CGTY 2) 
r.CTE: V., TURN FASTENER 

1'11'.:UNTS FPD1 BOITOH 

~ ~-~-==-==--· 

A 

-SEE SECTION H 

\ 

7 

DETAIL F 
SCALE : !'ONE 
SEE SkEET .. 1 

6 

A 

5 

' ' 

SHOWN FOR REFERENCE ~LY 
SEE "E-UA-11m-z-o* FOR PAR1S 
AN> INSTALLATION ASSEHBLV 

FIGURE I 
SCALE:NONE 

SEE SHEET I 

TO POWER SUPPl..Y.~ 
SEE SECTION A-A. 
SHEET I. 

I REF 

5 

CABINET SUPPORT 
t'EMBER 

3 

3 

2 

NOTES: 
. I. 

~TO POWER 
SOURCE 

AFTER FAN HClJSIN:i ASSY IS LOCATED INTO 
POSITION IN BOX ASSV, WING. FASTENER HIGHT 
REWIRE MCNEHENT 10 FIRMLY SEAT FAN 
l()USING ASSY. ITEH ZZ SCREWS(Z EA) CAN N:lW 
EASILY BE INSTALLED Am WINGED FASTENER 
CAN BE SECURED. 
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SCR,PH. P.H, 8-U x VB LG. 
W/LO(K[NG PATCH 
(MAG NE TIC) 8 REQ'D 

' 

1 

6 

5 

FIGURE 2 
SCALE: NCJE 

3 

REAR BRACKET DOES NOT USE KEYING ---+­
HOLE AND HARDWARE IS MOUNTED 1.00SEL.Y. 
Sl.lDE ASSY IS THAN FITTED TO OUTSIDE 
DIMENSIONS (WITH RETAINER CUPS IN 
Pt.ACEl.BRACKET IS THAN SOLIDLY 
SECURED. 

FRONT BRACKET IS IEEYEO 
TO FRONT HOLE AN) HARDWARE 
ON THIS BRACKET IS SECl.JfED 
TIGHTLY· 

SLIDE MTG BRACKET 
Z LEFT RE0.'0 
Z RIGHT REn'D 

SHOWN FOR REFERENCE ONLY 
SEE ·e-UA-llHO-z-o• FOR PARTS 
ANO INSTALLATION ASSEMBLY 

3 

7.00 REF 

2 

HOLE OFFSET 
TVP 4 Pl.ACES 

VIEW H-H 
REAR VIEW· L.EF'T RAIL. 

C::(ALE: NONE 

BAll-Z OOX 
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AUTOMATED BY PRTLST.3PCYLf) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

p A R I s . L I s T 
DESCRIPTION 

QUANTITY PER VARIATION 
ZA ZB 

SHEET Al OF Al 

1 
~ 

= q 
5 
b 
7 
8 
g 

10 
11 
12 
13 . 
l Lf 
15 
is 
17 
18 
1<3 
20 
21 
22 
23 
211 

1 
2 
3 
Lf 
5 
b 
7 
8 
~ . 10 

11 
12 
13 
1 Lf 
15 
lb 
17 
18 
!Cl 
20 
21 
22 
23 
211 

E-IA-7018115-0-0 
B-DD-H7202-0-0 
E-AD-7018081-0-0 
E-AD-7018078-0-0 
C-AD-70185Y'1-0-a 
C-AD-70185Y5-0-0 
B-AD-70185Lfo-O-O 
O-IA-70181&3-0-0 
D-MD-7Lf 2Lf 8SO-O-O 
C-IA-7Lf25373-0-0 
S-MD-7Y25571-0-0 

BLANK 

7018115-00 
H7202-B 

7018081-00 
7018078-00 
70185Y'1-00 
70185"15-00 
7018511£,-00 
7018103-00 
7Y2Li8SO•OO 
71125373-00 
7"125571-00 
. 121755&-00 
1700083-22 
1700083-21 

C300&5&5-00 
'3007015-00 
43007035-00 
'3008lgo-Ol 
'300C3C38Lf-Ol googgsa-oa 
13010171.f-01 
'30013157-00 
'3DOC3o3E>-oo 

Z-BOX FRAME ASSY. 
NEBULA POW SUP: H7200,H7211,H721 
FAN ASSY 
CARD CAGE ASSY 
TOP COVER ASSY. 
BOARD ACCESS COVER ASSY. 
FAN ACCESS COVER ASSY. 
CABLE DC TO FAN 
PLATE,BAFFLE END 
CLAMP PS 
SUPPO~T WIRE 
FAN,lOBtFMit- 12VOClAXIAL..,'i.S"OIA 
PWR CORD T~RM. 8~ N 18-~ 12SV iS 
PWR CORD~TERM. sqIN~lB-3 2SOV b *** THI~ ITEM IS NuT USED *** 
NUT~KEP 10-32X 318 AF 
GROl'IMET RUBBER 
GROMMET'l122-37-1500 
RECP. CLIP-ON Fll/Lf TURN FASTNR 
SCREW SEMS PHILLIPS PAN HD c­
SCREW: SEMs;,sLOTTED HEX HD 8-32 
SCREW PAN PMIL SEMS 8-32X .31 L 
ADHbLiQ.RM.TEM~ CURING COLORLESS 
CLAr1P, CABLE, FOR FLAT CABLE 

1 l 
l l 
1 l 
1 l 
1 1 
l 1 
l 1 
l l 
l 1 
2 2 
2 2 
l 1 
l 0 
0 1 

LI 'i 
1 1 
2 2 
"+ Lf 
Lf 'i 
'i Lf 

12 12 
AIR AIR 

"+ '4 

·~~~~·~~~~·~~~~····~··~~~~·········~·············~········~··~···~··~····~···~··~··~··~~··················~·······~··········~~···· REVISION HISTORY ! BASIC PART NO: OBAll ! ! ! ! ! ! ! ! ! ! ! 
·~~••••~~••••~••~•••~••~•!••••••••••••••••••••••••!ORN: A. ROCHA !DATE: l&-NOV-81 ! ! 0 ! I ! G ! I ! T ! A ! L ! 
ENG! ECO NUMBER !REV !SECTION A OF A !~••~•~••••••••••••~•••••••!••••••~•••••••••!•••••~!•••!•••!•••!•~•!••~!•••!~••• 
~~~!-~••••••~~~•••••'••••'••••••••••~•••••••~•••••! ! !TITLE PARTS LIST 
---! INITIAL XA SECTION. VARIATION INDEX'CHK'D: R. MORIN !DATE: l&-NOV-81 ! . 
---•INITIAL A CAl ZA ZB •••••••~~•••••••••••+-+-+-•+-+-!+-+-+-+-+-+-+-•+-•+-•+-+-•+-! BAll-Z BOX ASSY 

' I I 

CBl DES.ENG.: R. MORIN -!DATE: 1&-NOV-81 ! 
+-+-+-+-•+-+-+-+-+-•+-•+-+-+-+-+-••+-+-+-•+-•!•+-•+-•••+-+-+-+-+-+-+-+-+-!•+-+-+-+-+-+-+-+-+-+-+-+-•+-+-•+-•+-+-•+-•+-+-+-+-+-+-+-+-•• 

CCJ ! ! DOCUMENT NUMBER 
RESP.ENG.: R. MORIN !DATE: lo-NOV-81 !+-+-••+-+-+-•+-•+-+-+-++-•+-+-+-••+-+-+-+-+-+-+-+-+-+-+-+-•. ro 1 +-H+-H++-+-H+-+-H•H•+-••+-+-+-+-! +-+-+-HH••+-•+-••+-• ! SIZE! CODE! NUMBER ! REV ! 

I I I I t I 

CEl MFG.ENG.: S.CASTIGLiONE !DATE: 30-JUL-81 ! K ! PL ! BAll-Z-DBP ! A j 
+-+-+-••+-•••+-•+-+-+-••+-+-+-+-+-•~+-+-•!•+-+-+-+-+-+-+-•+-~+-•+-+-+-•+-••+-'+-+-+-+-'+-+-+-+-+-+-+-•+-+-+-•+-••+-+-'•+-+-+-+-+-• 

CFl ASSEMBLY NUr.BER: !TOP DOCUMENT NUMBER: • ! FILE NAME: !EDIT 1! 
. E-AD-BAll-Z-0 !E-UA-11730-Z-O ! Z18o2A.PLS ! l~ ! 

•+-+- •+-+-•+-+-+-+-+-•+-+-+-+-+-+-!+-+-•+-.•+-•+-+-+-+-•+-•+-+-+-+-•+-+-+-+-+-+-+-•+- +-+-+-+-•+-•••+-+-+-+-+-••+-•+-+-+-+-+-••+-!+-+-+-+-+-+-+-+-•+-+-+-+-+-+-+-+-••+-+-+-+-+-+-+-!+-+-•+-+-+-••+-+-+-••+-•+-+-!++-+-+-•+-! 
"THIS DRAWING AND SPECIFICATIONS HEREIN~ ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED ! 

OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 1 

. . COPYRIGHT CC> 1qa1. DIGITAL EQUIPMENT CORPORATION " i 
••+-•+-+-+-+-+-+-+-+-•~•+-+-+-•+-••+-+-•+-•+-•+-•+-••+-+-•+-•-+-+-+-+-+-•••+-+-+-+-•+-•+-+-+-+-+-•+-+-•+-+-•+-•••+-•+-+-+-••+-+-+-•+-•••+-•+-+-+-+-•+-+-+-+-•~+-•+-+-•+-+-+-••+-+-+-•+-+-•+-+-+-+-+-+-•••+-+-~+-•! 
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b REF TIGHTEN LOCP TO SECURE 
I R~F WIRING.AND TRIM OFF C FLUSH) 

EXCESS CABLE TIE . 
• 

TRIM 

LI SECTION C-C 
SCALE: NONE 

---

FAN,VENDOR 
IDENTIFICATI"4 
LABEL 

1REF 

10 
II 

SEE NOTE l 

7 

./AIR 
FLOW 

FRONT 
VIEW 

SEE DETAIL E 

s 3 

I REF 1 REF 

\ /~~L!P~T f~~~ +~ OFITEM1 
t.t:_/" · ~ C SEE NOTE I ) 

AIR 

"ow 

8REF 

SECTION D-D 
SCALE :NONE 

IREF 

12 

2REF 

DETAIL E 
SCALE :NONE 
C SHOWN WITH 
S:ANS,ITEM~, 
REMOVEO > 

q 

SENSORS 
(REF) 

4REF 

---

I NO~~~:'· ••DC FAN.WILL" SU'A.IEO ,, '-'NOOR I 
WITH 4 <FOUR > APPROPRIATE F''IN M().NTrt-;G Q IPS. 

I USING aoss MOl..MING CLIP ( P6,= C)()()qlb5·00 ), Tf-SOE I J 

I. 15 NO PROBLEM. USING i.rCUP TY"£ c REF qooqzc2-ao > I 
ON CERTAIN FANS, POSITIONING OF C:..[P PER SECTit;.N 
0-0 CH l.f'PER ROW OF CORNERS ;; r1~ATORY FCR · 
INSTALLATION ~ THIS ASSEMBLY INTC 3>.• 1-Z BOX 
ASSEM81..Y. I 

Z. INCCfflECT oOLARITY CONNECTIONS CN :X C't.N !: 
=cicTECTEO SY THE FAN. FAN WILL NOT CPERATE ;:­
l~PRCPERLY CONNECTED. 

l. TO PROPERLY INSTALL ITEM II ONTO ITEM 10. 
USE INSTALLATION TOOL 82·0-14719-11 (SOUTl.ICO) 
OR EOUl'IALENT. 

4. ITEM 12 RUBBEH 0 CHAm.EL IS TO BE CUT TC i.2<=; 
:.Co INCH LlNG- TMIS ITEM 15 INSERTED U~lTO 
ITEM 2 ANO BUTTED A<;AINST SENSOF. BOARD. 

OOTE: ~ PARTS LIST REFER TO 
K-PL-701808l-O-DBP. 

1-:S~E~E...:.P.::.l:.:.:.::RTS:,_L::.:l:.::.ST,:__~,..:,;:;;~=---=.::::.:::-ii D 7018081·0. 0 -A 

• ·~----·-
3 TW 
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1" ·t· I ·t· f'\1 1· 1· 
1 1 112~ 1 
1" 't 1101 1 
1" ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- t 1 1 1 1 1D1 
't 1· ...... ·t 'l fT11· 
't· - 1· ·-··. ·t ·t· .,-~ 1 
~ 0~1 ~1fT11~1 

• 't· :::0 :I: ·t· · -t ·t (") f U") 1 
1 -1 -101-1 
t- cn.n 1· :n t ·1 c:> 1· 
1 o 1. rt~121 
t ~01".. 1C~ 1 
1 -::.:01 13~It 
·t· rr1:n ·t· ·t to ·t - ·t 
't OE ·t· ·f rq t· lO 1· 
1 -1 1~1-t1 
~ 021 1 101 
1" :::0~1" 1 1~1 
1" 1" 1 1~1 
't' C:D•-·-·-·-·-·-·-·-·-·-•- 11

-·--·-·-·- 1· 1· 
1 rnz1 . D1~1 1 
1· fT10 "f· t· l'TI ·t· ·t· 
1 CJ .,. 1· <: "f· 1· ' 
1 W1 1 1 t 
1- ....... -a·-·-·-·-·-·-·-·-·-·--·-·-·-·-·--·-· .. ·- -t· 
1" 2fT11" ~1W1m1 
1· 0 't ....... .-... .-... ...... ,._., .- .. ,,, 1· fT1 "f· 1> 1· 
1" E-1 .,, fT1 o o m nn101m1 
1' I"'T11" - ~ ~ - ~ --i1-t1-1 
1" 0-1 -1-101 
-t ro~ 00101 1 

.1" fT1D1 02121~1 
· ·t -t 1" • 1· "f· D 1· 
1" 0-1 1D1:::01 
1' :::001" <1 1-t1 
1" Z"f"· Dt 1 1 
1" -~1 :::01"01:Z"f 
1" z 1· _1.,,1"01 
·t :C1' D"f· 1-•• 1-
1. ~fT11" -t1D1 1 
1"0:0:::01" -1 1~1 
1"0:::0fT11 01 101 
1"-U-t-'t 21 1-'t 
1~ Z1 1 1001 
1~~ 1 -1 101 
1-~ 1 Z"f ?OO't 
·t G'°) :D 'f· 0 ·t· 1· ..... t· 
1":C-t:::01 fT11' 1" 1 
1-t:CfT11 X? 1 1" 1· ,..., ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-1· ·t· .,...... -t 1· ,..., :0 ·t· ~ "f• ::0 1· 0 t· C:-> 1· 0 1 
1nmz11~1.,, tfT1 tfT1 1:c 1:::0 1 
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1" --'T..I 1 I 3 1· fT1 1 • 1· fT1 1· t'.,:J 1· 1 
1 4-D 01 :;o 1· ~-J co 1 :z 1· m -t· :z 1 • • 1· 1 
1'm 01or1~ 12 1~ 1 1 1 
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1· :::0::.:0 1'· C>:Z t· 't • • 1· 1 1· 1· 
10 -t100C1 1 1' 1 1 1 
1~-t~t-21~ 1'~ 1~ TD T'U 't 
't· G'"> T. 1'· I 0.1 "'t • 1 • t· • 1· • ·f· • ·f· 
"f'-f'TlOTC>l'TlT T T 't 't 1" 
1'~ "'Tl'tl~'t'U 1"3 13 T~ T-i 1 
1· :03 1· Cl•• t· D 1· 0 1· C:::O 1· C) 1· C• ·t· 
TrDO't 1~ .,.~ .,.~ -rn 'tC T 
1' z-'t 1- 't- T~ TI TW T 
11'T1C~1 T~ 1:Z 1:Z TD T- T 
10"'Tl-'t 1" T T ~ 10 1 
TCD-t't 't 't 1 T 12 1 
't~OD1' T ~ T 't 'tD T 
1'U-tr1 T T T 1 TZ 't 
't3C 1 T T 1 1 T~ 1" 
tm::Ol'TlT 't 't T T T T 
T:ZfT10T 't 1' 1 't T T 
-t· _.. c::·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- ,. 
"t o--rm-t1·0 TO 10 TO TO 1 
1n:U~1'101"D TD TD TD 1D T 
TO 3TC'll1-t 1~ 1-t 1'-t 1-t 1 
1~U1fT11'D Tm 'tf'Tl Tm 'tfT1 1rrl 't 
1· 'UD:Z 1' I 0 1· • • 1· • • 't· • • 't· .. 1' .. ·t· 
TOr-t1rooT T 't ·-t T .,. 
T~l'Tl TDO'tru 'tN TN 1ru 1ru 1 
1:0 01"-CTCO TOO 1"00 'tOO TOO 1' 
1·-IOC>'f'..-:3;1' I 1' t 1'. I 1· I 1· I 1' 
1'-"'Tl~'tlm1'~ T~ T~ 1~ 't~ 1' 
TO 'UTN:Z'tC 1C 1C TC 1C T 
1:z-o't1-t1r Tr Tr Tr 1r.,. 
1" -t:U 1'· 0 1· I 1· I 'f t 't· I 1 I 'f· 
1' :m:o "f' :Z 1· CO 1· CD 1' 00 1· O:J ·t 00 1· 
't 3-tT c1.- .,._ T- 11-- 1- T 
1' U'J-1 3T T 1 1 T .T 
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NO. AWG COLOR POINT CONNECT ON W TH POINT CONN CTION WITH ~u1qso 
OICllTA&.IOU-C-..TICIN" 

4 22 ORG. I Pl 2 b P1 2 
4 pc;-r 

1 22 BLK. 2 P2 2 
., pc;-2 

D c; P4 2 

9-~\,~ 

2(QTY 4) QC ~o' <.. 
~\ 

c \ 
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DO NOT SCALE 
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0 2.00 N 

D 7 
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DETAIL A 

DO NOT REDUCE 
4 PLACES SCALE WIRING SIDE I (QTY4) 

0 IN. b IN. 

. 

8 7 6 

LENGTH 
11 It>.J.± I IN. 
IS IN ±I IN. s 
IS ItHI IN. 
17 IN.:!: I IN-:-

BLK 

4 i 

c;~ 

6~ 
ORG 

SEE NOTE I 

8COTY 10) 

12IN. 

3 2 

NOTES: 
ATTACH CABLE TIESQTEM 8) AFf>ROX. EVERY 1 IN. AS I. 
SHOWN, ANO AT EVERY BREAKOUT POINT. 

2. ALL WIRE ENDS TO BE STRIPPED. EXCEPT FOR 
POINTS 1 AND 4. 

P!N I 

SEE OFF SHEET PARTS LIST 
K-PL - 7018161-0-DBP 

·- ·-
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llllTI DC HARNESS ASSY AEMOVI! BURAS ANO "",Wt;.81 
BREAIC SHARP COlilNEM 
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8 l l .!I 0-0.~1810LUlf£! l 
""""' ..... -.a..., ~TIONI. -· ... - WIRE TABLE 
""0000 .... ~ OHllTOI. - COOU'OllATlOft AND 
~ NOT9l ~Ol'coPtEDO.-USED"'WHOl.t ITEM DESCRIPTION FROM Oii IN'°""T ASTHI 8ASISFOIOTHl......,.loC1VllOIOSOl.E 
0- 1Tnl$ WITHOUT -TTtl<-ISSICIH 

NO. AWG COLOR CONN WITH CXlfY1'IQH'l • I qf31 OIOITAI. - CQIOPCAATIDN" 

1 22 BLACK Pl I 
I s 22 IB_ANGE Pl-2 -

6 22 YELLOW Pl-4 -
D 4 22 RED Pl - c; -

7 22 VIOLET Pl-6 -
10 22 GREEN Pl -j -

!(QTY 2) 

-
Pl 

c 

x 
/ ' 

B 

1 

-IQCll 

8 I 7 T 

6 l 5 1 
TO 1 REMARKS 

CONN WITH 
P2 I +12V RTN 
P2-2 - .+ IZ V 
P2-4 - FAULT 
P2-c; - +c;v 
P2-b - FAULT RTN 
P2-1 - +c;v RTN 

8CQTY '3) 
g 

SEE NOTE I 

DIM. X -/---9tjij 

6 l s 

4 l 3 l l 
LEGEND 

NUMBERJDIM.X VARIATION}OIM.Y(PRECUDREF 
7018162-"MJ 11. !N:,c; lN ] 11. C)Q IN.± SIN. 

NOTES: 
I. ATTACH CABLE TIES(ITEM B) APPROX. EVERY 

1 IN. AS SHOWN. 

I REE=' 
I P2 

~IREF 

2. WIRES NEED NOT HAVE ANY INSULATION REMOVED. 

SEE OFF SHEET PARTS LIST 
K-PL- 7018162-0-DBP 

------- UNLESS OTHERWISE SPECIFIEQ DIMENSIONS ARE IN INCHES · ----­
~THE FOi.LOWiNG TOLERANCES Al'fll.Y (PEil CEC STD~ · 

I -- ~-·llllOG 
INCHIS ANGLES _Z1t:fl! OY11t OY11t OY11t OW11 TOUIWCU 10":111' OI 1.:; 4.I ti.II ... G 

11-----++--SUflP--=ACl-=--il ~ . ~ :0 .:. .::. 
.X• •. 1 I ~ CJ •. Git ~ • Ill • 111 

QUANTITV !:.~~~ CJ tCllM •.Olll •lllZ 1.~0Mj •.CM 
& VARIATION ~·- _..._. CJ J'--. 

0 

c 

B 

THlftCAHCll.EPAO.IECTICH - ~..,.., .TFOlo.. TITl.E l...1hLJ1,T~U '*°' --€3-- /A.t.. /'"'~IJNJ' /-15-Bt ~1191 ~b~I A 
.... ~--'-------i 0«'0":};12,,,; .,. • :;;,;(;.,I J I 

DO NOT SCALE DRAWING -.,.,. ,,.., • - ' - DA.. l CABLE) 
REM0VE8URRSAND ~ Hll6-f1' I SENSOR POWER 

BREAK SHARP CORNERS "'1'1'lllJlll... • ~ DA,. 
MATERIAL ~ "'I .4t;r 8 / OOCUllEHTN.NBa 

4 T 
SEE PARTS LIST ~~t!ru, JIHrll ol!Al101a162-o-o T1 

FINISH ]_ j_ ~'*E-AD-7018081-0-0 ~ I.Li J.- .l. o-T 

3 1 2 TW l __ 
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DESCRIPTION 
AIR FLOW SENSOR A 
AIR FL_QW SENSOR ------A 
DRILL AND ETCH DRAWING 
ETCH CUT DRAWING 
AIR FLOW SENSOR ----_A 
AIR FLOW SENSOR 
ETCHED BOARD 
PC DESIGN DATA BASE _ 
PKG MODULE ('5411140) '54PACK 
AIR FLOW SENSOR SPEC 
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REVISIONS 
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DRAWING NQ 
NO. 

PART NO. DESCRIPTION REVISIONS OF 
S_HTS. 

A-WT-1018080-0- 2 I AWT REVISION STATUS A A 

K-WL-1018080-0-CBW DESIGN DATA BASE TAPE A A 
. 

K-WL-7018080-0-1 I WIRELIST (T'jQZ) A A 

'1014S'i8-00 ETCH BOARD ( D 

K-PL -7018080-0-DBP I 117"30-Z BACKPLANE ASSY A A 

D-AD-7018080-0-0 I I IT30- Z BACKPLANE ASSY A A 

B-DD-S414Sqq-o-O I ?~OZ BACKPLANE MODULE A 8 

J_ 

NOTES: 
:i: CD w 
a: 

en 
z ci -0 z 0 u; 

C!1 0 > J: ~ w u a: ~ 
•, w "' .... co < ' 0 Q) 

1.--:1. 

USED ON OPTION/MODEL DRN-f:?Z.;_ __.._ ... Z7~·!x_8 J 
TITLE 

"THIS DRAWING ANO SPECIFICATIONS, HEREIN, ARE THE PAO-

ldl i lgl i It lal 1 I 
'L" ~ ...... -1 11710 BACKPLANE PEATY OF DIGITAL EQUIPMENT CORPORATION AND SHALL CHK~~ , 

, 
2c£.c.81 NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN y/-tQ ..._ .-

PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF 
EN~j ~ 2Dc~81 SIZE l CODE J NUMBER REV. t 

ITEMS WITHOUT WRITTEN PERMISSION. B DD 7018080-0-0 B 
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:.='o.:fti~.._,.,._ 
••llPICIDCll ·-·-• .U•. ,... .... _ .. 111(.....a.•1&1• 
:T.t:T~6 ......... ___. 4 RM-' EACH 18 

TYP. C.ll'IN. PATT!;RN 

D ' PLA~ES 

--K 
--1C 

c 

FA 
17<GTYb) ~ I 

B 

I 
I 

IS<aTY o> I 
SEE NOTE2 } 

SEE NOTE C) 

IO<aTY o) 
'PLACES 

A • < , 

--­_ .... 
8 

E 
2 ROHS - :; EACH 

2 <QTY 6) 

\_ 14CGTV2) 

7 

~ PLACES 

PIN 1----­
SEE NOTE 1 

6 
PIN NO:S FUNCTION 

l-2-1-4-c;-1-q +c;e 
b +c; 
8 
IO LTC 

11-11-14 +12 
12 BOOT EN. 

1c;-1& -12 
11-iq..20 :1c;v RET 

c 

I 

! 

VIEW C-.C 

6 

5 4 
PIN ~s FUNCTION 

TOr FU. 
-!'; 
+Jc; 

TOY+c; 
SIG. RET. 

DC LO 
AC LO 

POoi. RET. 

B A 

PIN 40 

PIN ~-J 

I' REF 

5 4 

3 

SOLDER SID€ 

SECTION AA 

3 

PCN2 

PIN I 

PU.L TAB 
PART OF 
ITEM 'l 

SEE L£(£N) 

MATlltlAL 
SE"E PARiS UST 

1 
NOTES:-

I. STAKE PINS • ITEM 12, ARE INSERTED BEFCH: 
8..00<S ARE ~TED. ALSO, PINS ARE TO f£ 
PROTECTED FPDH SOLDERING. 

2. PR:>TECTIVE 5UEVE, ITEM 1c;(l/2'! 1/16 I.Ct.(;) 
REQUIRED ~ At..L STANDOFFS. ITEM 14 ;(QTY o) D 

~. PIN I OF ITEH 11 HUST BE REHOVED BEFORE 
BEING INSTALLED. JI IS t1).JNTED ON SIDE I 
OF THE PC BOARD (BLOCKSIDE). 

4. ALL PINS CF ITEM c; ( POWER CABLE) At-0 
ITEM Lt( FLEX CABLE) SHOULD t-.OT EXTEND 
l"QRE THAN .OOJ INCH MAXIMUM ABOVE 
SU~FACE OF THE BOARD. CUT PINS TO 
MAXIMUM LENGH IF NECESSARY. 

S. USE ITEM IO (24 EACH) TO ASSEMBLE FOR 
WAVE SOLDERING ANO REPLACE ITEM 10 
IN 6 A...ACES WITH ITEM 19 WHEREVER 
STANDOFF (ITEM 14) IS TO BE USED. 

l<J (QTY h> 
SEE NOTE 5 

SECTION 8-B 
SCALE-NONE 

CAUTION: SEE CFF SHEET. PARTS 
LIST K-Pl:-7018080-0-DBP CZ071S) 

lllY 

A 
I 01' I 

2 TIA/ 1 

c 

A 



AUTOMATED BY PRTLST.3P(LfLf) P A R i s L I S T SHEET Al OF Al 
i QUANTITY PER VARIATION 

LINE ITEM oocur.aH NUMBER PART NUMBER DESCRIPTION 00 

1 1 1211oqe,-02 FRAME LOGIC 12 SLOT 1 
2 2 1210258-01 CONN,tARD 2~8PIN SLOTTED OPEN EN b 
3 3 1211'125-00 CONN0CARD 72PIN SLOTTED DOUBLE 12 
y y 170023<3-00 CIRC IT,FLEXIBLE POWER CABLE 2 
~ 5 1700238-00 CIRCUITRFLEXIBLEOSIGNAL 1 :> 
0 0 E-MO-SOlYSqa-o-o . 501"+5<38-00 DRILL A 0 ETCH 8 . . 1 
7 7 A-DC-7"+11881-0-0 7"+ 11881-01 DECAL 1 
8 8 B-MD-7"+2"+77<3-0-0 7i.+2i.+nq-oo STRAIN RELIEF 1 
g g B-MD-7Y2Lf77<3-0-0 7"+2"+77<3-01 STRAIN RELIEF 2 

10 10 gooe,120-oe, SCREWt POZIORIVE FILLISTER HD SW 18 
11 11 '300002"+-0l EYELE tROLL FLANGE .1210DX .1g2 b 
12 12 qoog1yg-oo PINO S AKINGO P.C. BOARDt .025 X 28 
13 13 12181.flLf-01 HEA ER.100 l PIN RT ANGL 1 
l Lf l Lf C-MD-7"+25372-0-0 71.f 25372-00 SPACER & 
15 15 SEE NOTE '3107252-0<3 TUBINGPSHRINK 318 DIA.EXP UL 3 
1& 10 D-M0-7Y253YY-O-O 7Lf253'+Y-OO COVER ROTECTIVE 1 -
17 17 '300'35'+5-0l SCREW:PANtPHIL,SEMS 8-32X .50 L 0 
18 18 3018538-01 LABEL CAU ION l 
1<3 1<3 goo?E,i.+ 1-00 SCREW~ PHILLIPS FILLISTER HEAD 8 0 
20 20 <31057YO-'il.f WIREC RAP>30AWG Ull'i23 AIR 
21 21 K-WL-7018080-0-1 WIRELIST C730Z> REF 
22 22 A-WT-7018080-0-2 AWT REVISION STATUS REF 
23 23 K-WL-7018080-0-DBW DATA BASE TAPE REF 
2Y 2Y qgoso1e,-07 CARTON,OIE CUT WIFOAM,8 AIR 

25 NOTE: ITEM 15 IS IN INCHES. 
~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~··~~··~··~·~···~~~~~~~~~~·~~~~~~~~·~··~~·~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
! REVISION HISTORY !BASIC PART NO: 7018080 ! ! ! ! ! ! ! ! ! ! ! 
~~~~~~~~~~~~~~~~~~·~~~~~~!~•~~~~~~•~•~~~~~~·~~~~•~!ORN: R.J. RILEY !DATE: 2&-AUG-81 ! ! 0 ! I ! G ! I ! T ! A ! L ! 
EtlG! ECO NUMBER !REV !SECTION A OF A !•~•••~~·~•~~~~~~~~~~~~~~~~!~p~~~~~~~~~~~~~~!~~~~~~!~•~!~~~!~~~!~~~!~~~!~••!~~•• 
~~~!~~~~•~•~~~~~p~~~·~~~•!~~~~~~~~~~~~~•~•~••••••~! ! !TITLE PARTS LIST 
---! INITIAL A !SECTION. VARIATION INDEX'CHK'D: R.J. RILEY !DATE= 2&-AUG-81 ! 

! ! [Al 00 •~~~~~~~~~~~~~~·~~~·•~~~~~!•~••~•••••••••••! 11730-Z BACKPLANE ASSEMBLY 
I I I I 

! . [81 DES.ENG.: R. MORIN !DATE: 2o-AUG-81 ! 
I ~·~~·~·······~····~··~·~~·!~····~·~~···~·••!~·~··~·~···~~~~·~~~~~··~~~··~·~~~~ ! [Cl ! ·! DOCUMENT NUMBER 

RESP.ENG.: R. MORIN !DATE: 2&-AUG-81 !~~~~••~~~~··~~~~·~~•••~•~~~~~~~·~~. 
COJ ~~~~·~~~~~~~~~~~~~~~~~•~••!~~~~~~~~·~~~~~~~!SIZE!CODE! NUMBER ! REV ! 

I I I I I I 

CEJ MFG.ENG.: K. WALSH !DATE: 2o-AUG-81 ! K ! PL ! 7018080-0-0BP ! A ! 
~~·~·~~~~~~~~~~·~~~~~·~·~~!~~~~~~~·~~~~~·~~!·~~~!~~~·!~·~~~~~~~~~~~~~~~!~·~~~~r,, 

CFJ ASSEMBLY NUMBER: !TOP DOCUMENT NUMBER: ! FILE NAME: !EDIT I! 
D-AD-7018080-0-0 !E-A0-7018078-0-0 ! 2071SA.PLS ! 25 ! 

~~~ ~~~·~~·~~~~~~~~~-·~~~ ·~~~·~~~~~·~~~·~~~~~~~·~ ·~~~~~~~~~~~~~~·~~~~~~··~·!~··~·~~·~~~·~·~·~~~~~·~~~~!·~~~~~~·~~~~~·~~~!·~~~~~! 
"THIS DRAWING AND SPECIFICATIONS HEREIN~ ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED ! 

OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 1 

COPYRIGHT CC) 1~81. DIGITAL EQUIPMENT CORPORATION " . 
~~~~·~~~~~·~~~~·~~~~~~~~~~·~~~·~~~~~~~~~·~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·~~~~~·~~~~~~~~~~~~~~·~·~·~~~·~~~~~~·~~~~~·~~~~~~! 
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QTY. DESCRIPTION 
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I I • CORPORATION 
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b~Cofl--------------------------------1 

DATE mLE 
z bt.e 91 
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70IB078- 0-0 SIZE CODE NUMBER REV. 
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D-AD-7018080-0-0 A 
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!G zoo 
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B-TC-H7202-0-I 
B DD H7202 0 - - -
E-UA-H7202 - 0-0 
K-PL-H7202 - 0-DBP 
0- I C-H7202 - 0- 2 
D-UA-H7200-0-0 
K-PL~H7200-0-DBP 
B-UA-H7211-0-0 
K-PL-H7211-0-DBP 
B-UA-H7213-0-0 
K-PL-H7213-0-DBP 
E-AD-7017635-0-0 
K-PL-7017635-0-DBP 
D-UA-5413857-0-0 
K-PL-5413857-0-DBP 
D-CS-5413857-0-1 
E-UA-5413869-0-0 
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QUANTITY PER VARIATION 
LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION B 

1 1 E-AD-7017e35-0-0 7017035-00 H7202 BOX ASSY. 1 
2 2 D-UA-H7200-0-0 H7200-00 SV POWER MOCULE: SV oOA~300V 200 l 
3 3 B-UA-H7211-0-0 H7211-00 COMM OPT PS: +lSV 2A -1 V 3A +12 l 
LT ... 3-UA-H7213-0-0 H7213-00 MEMORY PWR MODULE: +~V 1SA.+i2V 1 
s ... D-LlA-SY13877-0-0 51113877-00 H7202 DIST BOARD 1 :> 
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11 ~ 1 3013211-00 DECAL:CLEAR PREPRINTED CSA 1-l/Y t 

.i..i. 
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lY l Lf <300t3<38Lf-OO SCREW, SEMS, PHi~LI S PAN HD. o- 10 
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lS lb <301017Y-Ol scREw:PAN~PHil 1 sEMS s-32X' .31 L y 
17 17 qo101 :,e-01 SCREW TRU S PH L o-32X 511~ l 

. 19 18 qQ07035-00 GROMMET 1122-37-1500 7 
l'i ig <300i3157-00 ADH,LIQ.RM.TEMP CURING COLORLESS AIR 
~ri 20 <300oE>So-OO WASHER, FLAT, .312 0.0. X .lSo I l a_,_, 
-1 21 SOOi3882-00 WASHERF LOCK, INT TOOTH Mo 1 c.i. 
22 22 ~000001-05 STANCO F.HEX MIF &-32X l 1 
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2s :ic. 3700035-02 PKG. POWER SUPPLY H72021H7200 1 

-u _.., 
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LINE ITEM DOCUMENT NUMBER PART NUMBER 

1 1 D-UA-7017&38-0-0 7017038-00 
2 2 O-UA-5413857-0-0 Si.+13857-00 
3· 3 c-Mo-7i.+2i.+27g-o-o 71.f 21.f 271:3-00 
4 Lt C300820t3-00 
5 5 D-MD-74254C35-0-0 _ 1112511gs-oo 
0 0 <30101118-01 
7 7 101aqsq-oo-t 

8 8 qo1oooe,-oo 
.g q lol7Lfl.fl-OO 

10 10 '3000038-07 
11 ' 1 1210435-00 .... 
12 12 - goo&e,sei-oo 
13 - 13 9008185-00 
!Lf l'i 1£:,17€>38-00 
15 15 9008978-00 
1& 1& gooqgso-01 
17 17 gooqsoo-o5 
18 18 A~SP-3700~35-0-0 3700&35-03 
1<3 1<3 gooqqsg-oo 

- 20 20 goo&&sg-oo 
21 21 goos212-oo 
22 22 7'12&130-00 
23 - 23 900C3157-00 

P A R i s L I S T 

DESCRIPTION 

OUTPUT ASSY. 
H7200 MAJOR 80 
BRACKET,TAFRSUPPORT 
GROMMETi ST IP X 050 
CARD GU DE 
SCREW TRUSS PHIL o-J2X s11e, 
3300 MFD 200V +50-101. AL EL 
TIEACABLE BUNDL.OIA -4"TYPE=101 
XFM P=370V 5=28 b0,8bV 
SCREWAPAN,PHIL 10!32x 318 BRIT 
BUMPE 
WASHER~ FLAT, .312 0.0. X .lSS I 
NUT KE - - Ei-32X 11q AF 
XFMAEFLYBACK BIASjHIGH FREQUENCY 
WASH R LOCK INT . 7500 X .20010 
WASHER~FLAT'BR1tIN .203IDX .4380 
SCREW AN PHILLIPS ~X.38 
PKG. POWER SUPPLY H72021H7200 
SCREW PAN PHIL b-32X 318 
WASHER, FLAT, .~75 0.0. X .15& I 
SCREWE NYLON, SLTD PAN HD, o-32 -
BARRI R 8.5. 
ADH,LIQ:RM.TEMP CURING COLORLESS 

QUANTITY PER VARIATION 
00 

1 
1-
~ 

l 
1 
Lt 
1 
2 
1 . -

l 
LT 
1 
3-
3 
1 
Lt , 
lf 

AIR 
l 
2 
2 
1 

AlR 

SHEET Al OF A2 

J 
/ 

.r 

. ., ~· . . ...i-
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AUTOMATED BY PRTLST. 3P C Lfl.f) -· 

LINE ITEM DOCUMENT NUMBER 

2& NOTE: ITEM ~ IS IN INCHES~ 

'. "· 

.. · 

. . ·~. . 

. ' 

PART NUMBER 

, .. 

. . 

p AR rs l Is T 
DESCR I PT! ON 

QUANTITY PER VARIATION 
00 

·. 

--~ .. -- .... ·-· 

SHEET A2 OF A2 

- - - .... - .- . 
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A 

4 
''THIS DRAWING AHO SPECIFICATIONS, HEREIN, ARE THE PRO­
f'ERTV OF DIGITAL EQUIPMENT CORPORATION ANO SHALL 
NOT U REl'AOOUCED OR COPIED OR USED IN WHOLE OR IN 
PART AS THE I.UIS FOR THE MANUFACTURE DR SALE OF 
ITEMS wtTHOUT WRITTEN PERMISSION. 

COPYRIGHTC> 19 !> ' DIGITAL EQUIPMENT CORPORATION 

> I.II 
a: 

en o Zz 
0 
!l! ~ 
>Z w< 
a: 4 

(J 

2 
CO.TY i) 

DRB100A 4 

3 

... ..... 

·I 3 

~CO.TY 2) 
4 CQTY 2) 

3~S 2 I 1 

CAUTION:OFF SHEET PARTS LIST 
SEE K-PL-H721 l-O-DBP 

QUANTITY& 
VARIATION 

REMOVE BURRS AND 
BREAK SHARP CORNERS 

DESCRIPTION DWGJPART NO. 

MATERIAL SIZE NUMBER 

t----------tSCALE 1:2 B H721 l-0-0 
DIST. 

FINISH ~----~--.----+-"--....... --t---.,.--....--.---.....-.----
SHEET ' OF 

2 -rw1 

B 

REV. 

A 



,--
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I 
i · 1 . 

. l 
I 
I j AUTOMATED BY PRTLST. JPC~Lf> P R R T S 

DESCRIPTION 
L I S T 

QUANTITY PER VARIATION 
00 

St££T Rl OF Al 

I 
, I 

LINE ITE~ OOCUl-IEMT NUl1BER 

l l 
2 2 
3 3 
., Lf 
5 ·· ·S 
& & 

O-UA-5Lfl38&7-0-0 . 
B-M0-7Lf25185-0-0 

A-SP-3700&35-0-0 

PART NUl1BER 

5~13867-00 
71.f 25185-00 
C)OO&BO'i-00 
C)007801-00 
CJ00~2~3-00 
3700&35-0S 

H7~11 COMMUNICATION REG 
SPACER,PCB 
SPACER, HEX~ ALUM, .138 ID X 1.0 
WASHER LOCK S.S. I& . 
NUT KE~ ' &-32 XS-' 1 &AF ·; 
PKG: POWER SUPPLY H7202/H720D 

l 
3 
2 
2 
1 

A/R. 

7 NOTE: ·ITEM.& IS A CUSTOMER/FIELD SERVICE PKG ANO THE QTY IS DETERMINED BY MFG. 

C2i0 ¢ 
<2< .,,. 

·II. ···~····•················~··························+·····························································~·· ....... ·········· REVISION HISTORY !BASIC PART NO: H7211 ! ! ! ! ! ! ! ! ! ! • ++++++++++++++++++++~++++!++++++++++tlt+++++++++++!ORN: . T.MCCULLOUGH !DATE: 19-FEB-81 ! ! D ! I ! G ! I ! T ! A ! L ! 

I
I ENG! ECO NUMBER !REV !SECTION A OF A !++++++++++++++++++++++++++!~+++++++++++++++!++++++!+++!+++!+++!+++!+++!+++!+++! 

+++!++++++++++++++++•++++!++++++++++++++++++++++++! ! !TITLE PARTS LIST ! 
---! INITIAL A !SECTIO.hVaCYATION INDEX!CHK'D: J.SULLIVAN !DATE: 1g-FEB-81 ! 

! ! CAJ 00 •++++++++++++++++++++++++++!++++++++++++++++! COMM. POWER MODULE 
I I I I 

! CBI DES.ENG.: A.KANTARGIS !DATE: 19-FEB-Bl ! i 
I ++++++++++++++++++++++++++!++++++++++++++++!+++++++++++++++++++++ ...... +++++++++i 
i [Cl . ! ! DOCUMENT Nt.JttBER i 
! RESP.ENG.: R.MARTEL !DATE: 1~-FEB-81 !++++++++++++•+++++++++++-•+++++++++• 
! lDl ++++++++•++++++•••+•+•++++!+•++++++++++++++!SIZE!COOE! NUMBER ! REV ! 
t ! I I I I I 

! CEJ l'IFG.ENG.: V.MITCHELL !DATE: l~-FEB-81 ! K ! PL ! H7211-0-0BP ! A ! 
I ++•+•••+••++++++++++++++++!++++++++++•+++++l++•+•++++t+++++++++++~+l++++++t 

. ! CFl ASSEMBLY NUMBER: !TOP DOCUMENT NUMBER: • ! FILE NAME: !EDIT 1! 
! ! B-UA-H7211-0-0 ! B-DD-H7202-0-0 ! Z2283. PLS ! 3 ! 

+++ ++++++++•+++++++•++++••+~+++++++++++++++++++++ •+++++•+•+++++++++++++++++!++++++++++++•+++++++++++++•++++++++++++~++•++++++• 
. . "THIS DRAWING AND SPEClFICATIONS HEREINi. ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION ANO SHALL NOi BE REPRODUCED i 

. OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION i 
· COPYRIGHT CC> lC)Sl. DIGITAL EQUIPMENT CORPORATION .. • i 

+++++++++++++++++•+++++•+++++++++•++++++++++++++++++++++++++++•++++++++•+++++++•+++++•++++++•+++++++++++++++++++++++.-++++++++++++! 
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L. 



B 

A. 

4 
.. THIS DRAwtNG AND SPECIFICATIONS, HEREIN, ARE THE PR(). 

f'ERTY OF DIGITAL EQUIPMENT CORllOAATION AND SHALL 
NOT IE REPAOOUCED OR COPIED OR USED IN WHOLE OR IN 
PART AS THE IASIS FOR THE MANUFACTURE OR SALE OF 
ITEMS WITHOUT WRITTEN PERMISSION. 

COPYRIGHTC 19 8 \DIGITAL EQUIPMENT CORl'ORATION 

en ci Zz 
0 
u; ~ 
~~ 
a: :c 

CJ 

DRB 100A 

2 . 

CQTY ".3~< 

4 

3 

3 

iCGTY 2) 
4(QTY 2) 

3~S 2 J 1 

CAUTION: OFF SHEETS PARTS LIST SEE 
K-PL- H72 I i-O-DBP 

QUANTITY& 
VARIATION 

HIRD ANGLE PROJECTION 

REMOVE BURRS AND 
BREAK SHARP CORNERS 

DO NOT SCALE DWG 

MATERIAL 

FINISH 

2 
OF 

TITLE 

MEMORY POWER 
MODULE 

SIZE NUMBER 

B 

REV. 

A 
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I
I AUTOMATED BY PRTLST.3Pl~~l 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

P A R T S 

DESCRIPTION 
L I S T 

QUANTITY PER VARIATION 
00 

SHEET Al OF FH 

I 

I 

I 

l 
2 
3 
Lf 
5 
e, 

l 
2 
3 
'-+ s 
= 

o-uA-Sl.f 13acq-o-o 
B-M0-7Y25185-0-0 

A-SP-3700&35-0-0 

sL+13se,q-oo 
7'125185-00 
1300fu80'3-00 
C3007801-00 
C300<32"+3-00 
3700&35-05 

H7213 MEMOP.Y REG 
SPACER,PCB 
SPACER, HEX, ALUM, .138 ID X 1.0 
WASHER~ LOCK, S.S. lb 
NUT KE~ &-32 XS/l&AF 
PKG: POWER SUPPLY H7202.lH7200 

l 
3 
2 
2 
l 

A/R 
··,· 

7 NOTE: ITEM b IS A CUTOMER1FIELO SERVICE PKG ANO THE QTY IS DETERMINED BY MFG. 

··~~P·P~P~PP·~~~·~P~P~~~~~~P·~~~-~~~P~.~~~~·P~~p~(·~~P··~··~~~P~~~~~·~·~·~~···~~P··~·~~···~·~~~··~~~··~·~··~~~·~·~~~·~~~~~~~·~~~~··~ 
! REVISION HISTORY !BASIC PART NO: H7213 ! ! ! . ! ! ! ! ! ! ! ! 
~~~~~~~~~~~~~~~~~~~~~••~•!~~••~·~~·•~p•~•p••p~•~•~!DRN: T.MCCULLOUGH !DATE: l~-FEB-81 ! ! 0 ! I ! G ! I ! T ! A ! L ! 
ENG! ECO NUMBER !REV !SECTION A OF A !~~~•••~••·~•••~•••~~••••••!••••••~~•~••••p•!~•~•••!•••!~~~!•~~!•••!••~!~••!~•~! 
~~p!~~~~~p-~~~~~~·~~·PP~~!pppp~PPP.PP··~P~P·~~p··~! ! !TITLE PARTS LIST 
---! INITIAL ·' A !SECTION. VARIATION INDEX!CHK'O: J.SULLIVAN !DATE: 1~-FEB-81 ! 

! ! CAJ 00 !p·~···-···PP .. PP·~~~p··~··!~·~~~~······~·~•! MEMORY POWER MODULE 
I I I I t 
• • CSJ ··DES.ENG.: A.KANTARGIS !DATE: 1C3-FE8-81 ! ! 

[CJ 

[OJ 

CEJ 

£Fl 

~PP~·······~··PP········••!•P·~P··P·····~-··~·P·P~·P··~·~·~·~~~·~·~·~·PPP~P··~· . ! ~ DOCUMENT NUMBER ~ 
RESP.ENG.: R.MARTEL !DATE: l~-FES-81 !•~•~p••••••••p•~••~•~••~•p••••p•p~• 
•~p•p•~•••~••••••p••••••••!•~••••••••••~••~!SIZE!COOE! NUMBER ! REV ! 

I t I I I . I 

MFG.ENG.: V.MITCHELL !DATE: 1q-FEB-8l ! K ! PL ! H7213-0-08P ! A ! 
··~···············~P····••!••P·~~·····PPP•P!••••!••••!••·~···~··P·PPP•~!~~·~·•! ASSEMBLY NUMBER: !TOP DOCUMENT NUMBER: ! FILE NAME: !EDIT U! 
8-UA-H7213-0-0 !8-UA-H7213-0-0 ! 22282.PLS ! 3 ! 

p···p··~·~~·············· ···p·~···~·····~~······· ·····p··············~··~~•!•••····~···~·~~·~················~~···p···~··~······ . "THIS DRAWING AND SPECIFICATIONS HEREINL ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION ANO SHALL NOT SE REPRODUCED . 
OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 

' COPYRIGHT CC) rqs1. DIGITAL EQUIPMENT CORPORATION .. . 
!~~~·~··~~~~·~~~~~~··~~~··~~~~~··~~~~~~·~~··~····~~··~~·~··~~··~·~~~~~~~~~~···~~~··~·~p·~···~·~~~~~·~~~~~·~~~~····~··~~~~~~~~~~··~! 
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6 5 

J 
12(QTV 4) 

TORQLE TO 22 IN- LBS ± "i ~o 

IO<QTY 2) , 
CBLACK LEADS> 

H 17 

F 

E 

D 

c 21 

0 

I 

Z <REF> 7 

A 

• 7 6 t 

' 

!l;CQTY 2> 
TORQLE TO 22 IN-LB'S ± "5"1. 

)' 

i-IN 6CVEU 
<SEE 'J0TE I) 

FIN S<GRN' 
<SEE NOTE I> 

3 

3 

2 

NOTES: 
I. INSTALL VEL LEAOCPOS.NO.I> OF ITEH 20CPO INTO P0S. 

NO_b OF PZ FRa'I ITEM N0.8, INSTALL GREEN LEAD CPOS. J 
NO.Z> CF ITEM 20 CPI) INTO POS.r.D. 'i CF P2 FFOI IID18. 

F 

E 

D 

c 

CAUT!ON: OFF SHEET PARTS UST SEE K-FL-70l761S-0-0BP 



AUTOMATED BY PRT~IT 1 JPf 44) 

LlH! ITEM DOCUMENT ~UMBER 

1 1 D•1A•7~1H136•0•0 
2 2 O•AD•7017636•0•0 
3 l D•IA•74242~7•0•0 
4 4 D•MD•7425398•0•0 
5 5 O•M0•7424299•0•0 
6 6 C•M0•7425494•0•0 
7 1 C•MD•742$4~1•0•0 
8 8 A•P8•12178JB•0•0 
9 9 C•1A•7018143•0•8 

19 10 C•lA•701H1J9•0•0 
is u 
12 ta 
13 u 
14 14 
15 11 
16 16 
17 17 C•lA•1018520•ese 
18 18 O•lA•?424257•0•1 
19 19 C•IA•l01Bl19•0•0 
20 20 C•IA•7~1Bl4J•0•0 
2! 21 

PAFt'l' NUMSiR 

70UU!>•00 
70t76J6D00 
7424257·~"' 
7425398•00 
7424259•~0 
7435494•08 
74U401•00 
ta 17 8 38 •0., 
7018142•00 
'7018 U9•00 
99065eB•00 
901''174•01 
9010148•01 
9frtA9'l1•90 
9116965•00 
"'"9809•08 
1e1as2e•e11 
1424257•~1 
70UU9•01 
70t8i4l•00 
9009255•00 

P A R T S ~ t S T 

DESCRIPTION 

ASSY CHASSI5 
AC POWER ASS't 
B~ACKET1POW!R CONN 
INSU~AT0~1POWER CONNECTOR 
CONN MTG BRKT, 
IN8ULATOR,P 1 C,80ARC 
IHSULATOR,~HtELD 
FlLTER1LINE 115/2S0V,47•63HZ16A 
DEC aus HARNESS 
JUMPER, PWR 
~lVET1 S~IND, 1125 DIA X 1419 LG 
8C~EW1PAN1PH%L1l!MI 8•32X 131 L 
SCREW TRUSS PHIL 6•32X 5116 
SCREW, PHILLIPS FLAT AD, 6•32 X 
NUT1KiP 1 l0•32X 318 AF 
ICT£W1PAN1PH?L1TAP'G 8•16X ,5 
~ETURN JUMPER 
8RKT•PWR•CONNECTOR 
POWER JUMPER 
BSU HARNESS 
LABE~, POWF.R aUPPLY1 2•1!/16 " L 

QUANTITY P!R VAMtATION 
00 

1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
4 
4 
5 
2 
t 
t 
t 
1 
2 
1 
1 

SHEET Al or Al 

-- - - - T ..-- ---------·-------' . Ri:VlSIOH. HiS'.t'OA~ & BASIC PAPT NO I . 7017635. I & I l I I I I I 
& --1-...,. , - - -IDRNI T,MCCULLOUGH IDATEI 19•FEB•81 1 l D I I I G I I I T I A l L I 
&!NG& ~co·HuMStR. JR!V"ISE~TION A ·or A . - I ~- •• '·" .... 1. , ___ , ___ , ___ , ___ , ___ , ___ , ___ , 
l~I..- "' _ ... _ .,..J_& -' l UITLE PARTS LIST I . 
1~••1 1N1T1AL . IA . ISECTION 1 VARtAtlON-l~DtXICKK•Dt J,SULLIVAN lDATEI t9•F!l•Bt 1 I 
I I I l tAl 00 I ~ I l H7202 BOX A5~Y I 
I I I I I I I I 
I I l I tBl lD!S.ENG,1· ~.~ANTARGJS IDATEI t9•F!B•B1 1 I 
I · I I I l --- 1.-- - . . l. I 
I I I I tC] I I I DOCUMENT NUMBER I 
& I I I IR!SP,!:NG,1 R1 MAR1'EL IDATEI U•FEB•ll l. & 

I I I I tDJ I I .. ·-- --18IZ!&eoDEi NUMBER I Rr:·v I 
I I I I I. I l I I I I 
I I I I [El IMFG.ENG,1 V,MITCHELL IDATEI 19•F~B•ll 1 K I PL I 1117635•1•DBP I A I 
I I I I I . I l--l-1 I I 
I I I I trl IA8SEM8LY NUMBERt . ITOP DOCUMENT NUMB!RI I FILE NiMEI IEDIT II 
I I J I ·IE•AD•7117135•0•0 IB•DD•H7202•0•0 I 12285,PLS I 3 I 
1..-.1 '-'-·• • -1 . .:.. 1-~ -- I I I I. •THIS DRAW!NC AND SP!CIFICAT!ONS HERtIN, ARE THE PROPERTt or DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED I 
I OR COPlED""OA US!D lN WHO~! OR ~N PART Aa THE BASIS ro~ TH! MANUFACTURE OR IA~E or ITEMS WITHOUT WRITTEN PERMISSION. I 
I COPYRIGHT (C) 1981 1 DIGITAL EQUIPMENT CORPQRATlON " I ' - . ., - _, 



0 

7 6 

r127 (b PLACES) MARKED ·c. 

I 

/ :NSTALL AS SHOWN SOLDER 
/ i 

r--( /I kEF. C SIDE 2) ,...,_= 
IL

1 1 -~ QP~~E~ 
. SEE NOTE 7 VIEW (-( 

SWAGE ON \ z-
COMPONENT NOTE 2 

1c;c; 

SIDE 
30 MAX.COMPONENT SEE NOTE b 
HEIGHT IN THIS AREA\ 

5 

SOLDER 
t 

-..---, ~A 

.7~XP'Xc;' 
R

4
c; VIEW D-D 

VIEW B-8 

147 

I REF (SI DE Z) 
TYPICAL MOUNTING 

QI& 02 

,_4C) INSTALL NEAR SIDE · <' PLACESJMARKED ·o· 

+ 

+ 
+ 
+ 

1_+_ - -

1-7.,1-11 

t I I 

t.:'/ 
--!---~ 

2-2 0-1 
2-".3 106 

6. DIODES D2,D,,D8,D'1l.~~S,D27, D'tlAND 041 ARE 
~~~~~~-------~ OPPOSITE ORIENTATIUN TO ALL OTHER DIODES. 

£T04 AEVe 
7. CUT PIN c:; FROM JC) (FOR KEVl 

s 6 5 

3 

41 (4 PLACES) 

42 

TORO.UE TO 
8 IN-LBS!IO% . 

+ 
+~ 

z ! ~ 

a 

--

+ 

NOTE 4 
CZ 

REF 

2 1 

COMPONENT SIDE VIEi 

TiPICAL MGUNTING 
I '-rS R~,RL+,P7,R8,R6~,DI 

\~\z PLACES) I r-I 111-1 /~µ~I 

,_44 INSTALL NEAR SIDE 
H PLACES)MARKED 'B' 

c 

I \. 
I \ 

W'TE 4 
(1 

REF 
+ + + 

+ 'j)+ 91 ~.J + .. + 
+ + + 

\ 

-r::.v ! 1.101172325 

D 

c 



6 5 4 3 2 

.... · !"180 . .. , ': ., ..... '"' ..•. ·. 

JS 
• • 

B 

U/L APPVL REQD 

TOLERANCE INCHES ,XXX= !-:020 DIMESICNAL ' 
OATf 

mu 

I H7200 MAJOR BOARD 

8 7 6 5 4 3 2 



D 

c 

B 

8 ) 0-0,;l.~BWiS 

WIRE ADDS 

0-1 FROM FEED THRU RIGHT SIDE OF R70 TO FEED THRU 
BELOW RS USING ITEM 106 

0-2 FROM FEED THRU BELOW El 1-2 TO FEED THRU NEAR 
Eq-1 USING ITEM 124 

O-i FROM FEED THRU BELOW El 1-4 TO FEED THRU BELOW 
E<H USING ITEM 124 

0-10 FROM FEED THRU AOOVE Rll7, TO FEED THRU 
RIGHT SIDE EIO PIN 8 USING ITEM 124. 

COMPONENT ADD~ 

CS (.01 LiF) IN PAPALLEL WITH R86 
Cb( .I UF) FROM ETCH AT (44 TO FEED THRU NEAR E 14/8 

6 

0-4 
o-c:; 
0-6 
0-7 

Rq (270,lfi.iW) FRO!": LEFf TERMINAL OF 028 TO RIGHT TERMINAL OF RS8 

-·-

R4S(lo l/4 'n) FROM Eb/S1JTO Eo/7; USE EYELETS( ITEM 149)AND WIRESCITEM 124) 
NOTE: EYELETS 1'1.JST 8EJl&l~ :--'l~IMuM FRG'1 ETCHES AT Rb~, RS0 

WrRE ADDS 
1-1 FROM Eb-S TO LOWER Et-0 OF R4t; USING ITEM 124. 
1-2 FROM Eb - 7 TO LPPER Et-0 OF R4S USING ITEM 124. 
I-' FROM PTH AT LEFT OF DI TO PTH ABOVE DI USING ITEM 1c;4. 

COMPONENT DELETIONS 
I - 4 REl'10VE RI, DEC ""'1~4270 -02. 
1-S REMOVE RZ~ DEC*' l-,'4270-02. 
1-6 REMOVE R4t;., DEC* 11027'51-00. 
I -7 REMOVE 012, DEC~ 11()')27'5 - oo. 

CCXVPONENT ADDS 
1-8 INSTALL RI, DEC ff 814270 - 02, BY DRILLING TWO .a=,s" 1-()LES ABOVE 

DI. SEE SH12 OF UA FOR LOCATION. USE SPACERS ON LEADS. <ITEM f..+4). 
1-9 INSTALL R2"> DEC~ 1'14270-02., USING SPACERS ON THE LEADS CITEM 144). 

INSERT ONE LEAD INTO PTH NEAR ETCH CUT TO THE RIGHT OF R4. 
TACK SOLDER HE OTHER LEAD TO THE ETCH CtJ Tl-E OTHER SIDE 
OF THE ETCH CUT. 

8 7 6 

5 

1-KJ INST ALL R4S, DEC ~11021c;1 - 00, BY DRILLING 
TWO .(l;r:/ NEAR J-,. SEE SHT. 2 OF UA FOR 
LOCATION. INST ALL EYELETS <ITEM 149) IN 
THESE HOLES. MOUNT R44 VERTICLE WITH 
SL.EEVING CITEM 1c;c;) ON LEAD. SEE VIEW 8-B 
ON SHT. I OF UA. 

1-1 I CONNECT ANODE OF D'.32 TO CATHODE OF D".3S 1 

BOTH DEC ~I OS27S- 00, BY TWISTING LEADS 7 

SOLDERING AND TRit-'NING EXCESS , INSTALL SHORT 
PIECE OF ITEM ISS ON THE OTHER TWO LEADS 
AND INSERT AS ONE COMPONENT IN LOCATION 
SHOWN, <BELOW D,,>, WITH D1t; ON THE LEFT AND 
012 ON THE RIGHT. SEE VIEW C-C ON SHT. I OF UA. 

r-OTE ; ECO S4r38S7 - TWOOI ALSO CHANGES THE VALUE 
OF R44 .,R49' RS()' RS6, R62. R64 ~Ros, R8b, Rl40 ,CZ9, 
C~ AND D".31. SEE REV B PARTS LIST OR ECO 
IF MORE INFORMATION IS NEEDED. 

EcoA"z 
COMPONENT DELETlONS SIDE I 

2-1 DELETE CS DEC*" 1001610-00. 
2-2 DELETE 028 DEC ~1117992-00. 

COMPO\JENT ADDS SIDE I 
2-' ADD 028 DEC *1117992- QI 
2-4 ADD Rl4c; DEC JoJ311996-0I AND TO BOTH LEADS 

ADD SPACERS <ITEM 144) DEC4f 9009798- 00 
INSERT ONE LEAD IN PTH RIGHT OF RZ AND 
TACK SOLDER REMAINING LEAD TO ETCH UNDER 
AND NEAR LEFT SIDE OF R1. 

2-S ADD Rl44, DEC ~F3027SI -00 Af'-D CS1 DEC* 01Qq79 - "'.36 
BY TWISTING. AND SOLDERING ONE LEAD FROM EACH 
COM'ONENT TOGETHER CCLIP OFF EXCESS LEAD) 
TACK SOLDER LEAD OF Rl44 TO ETCH LEADING TO 
EB-8 AND TACK SOLDER LEAD OF CS'.3 TO ETCH 
BETWEEN R44 AND en. 

WIRE ADD SIDE I 
2-6 FROM PTH BELOW AND BETWEEN R2 AND Rl4S TO 

ETCH NEXT TO PTH LOCATED TO THE LEFT OF 
DI CT ACK SOLDER) USE ITEM IS4 • 

5 

3 2 1 

D 

c 

8 

A 

H7200 MAJOR BO C)4118S7-0-0 ( 

3 2 



I 

L I S T SHEET Al AUTOMATED BY PRTLST.3PCYYl 
LINE ITEM DOCUMENT NUMBER PART NUMBER 

P A R f S 

DESCRIPTION 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR 

1 
':! ... ., 
q 
5 
b 
7 
8 

l D-MD-5013850-0-0 
2 
3 
i.f s 
b 
7 
8. 

-50138SS-OO DRILL + ETCH BRO · l 
1000012-00 Sb.O MMF lOOV 5t.200PPM MICA l ClS 
1013YE>E>-Oo 100.0 MMF SOV SX CER 3 C25,CY'1,Cl.f7 
101Qq78-2Y .01 MFD SOV !OX CER l C'iS . -
10017SS-OD .005 MFO !DOV 20X ZST DISC 2~t cq~Cl3LCl&,Clq 
1018000-00 2.2 MFD b3V +50-10 AL EL Clo,C22 . 
101027'1-00 .22 MFD SOY +80-20X ZSU CER 1 C21 
1010q78-3o .1 MFD SOV 10~ CER 12 C1'1,C2'1,C3'1,C35,C'10-Cl.f2,C~S,Co, 

CONT C51,C'13,Cl7 . 
g q 10118117-01 .01 MFD '100V lOX POLYPROP l C3o 

10 10 10116117-03 .O()jf7 MFD oOOV !OX POLYPROP 2 C30C'1 
11 11 1012781.f-OO . 01f'7 MFD SOV +80-20Y. CER l Cl 
12 12 1010271.f-02 1 MFD SOV +80-20X CER 1 C27 
13 13 1015755-00 . Q'f.7 MFD 270V 20X POLYPROP 1 Cll 
lY . l~ 1oooooq-oo Jl.O MMF lOOV 5X200PPM MICA l c3q 
15 15 101'11oq-oo 1000.0 MMF lOOV 1X200PPM MICA 2 C23,C2& 
le le 10117'10-00 So00.0 MMF sov lOX CER 2 C28,CSO 
17 17 1018000-01 15 MFD 25V +50-10 AL EL 2 C20,C33 
18 18 1018001-00 100 MFD 20V !SY. AL EL l C32 
1q iq 1000023-00 330.0 MMF lOOV 5Y.200PPM MICA l C'+g 
20 20 10117Lf0-05 1000.0 MMF SOV !OX CER l C37 
21 21 1000055-00 2200.0 MMF 2SOV 20Y. YSS DISC l C'18 
22 22 101Sg2q-oo 330.0 MMF lOOOV SY. 70PPM MIC l C30 
23 23 1018001-01 15 MFD oOV 15 X AL EL l C31 
2q 2q 1012783-00 .022 MFD sov +80-20Y. CER 2 c12,c2q 
25 25 1012312-00 .~7 MFD SOV +80-20X CER l CS2 
2& 2b 1117gq2-oo lN 5758 DIAC~20V BILATERAL TRIG l 028 
27 27 lllQqca-oo 2N SOL2 SCR~lOOV I=.BA roq2 l 02q 
28 28 1105275-00 D L72 TR= !SNS PIV= e,ov SI 35 0180022-027,D32,033,D'+l-Do5,035 
2g 2q . 1112SqLf-02 A115M PIV:oOO I= 3A 2 02, 3 · 

~~~··~~~~~·~~·~·~·p·pp············~~······p·······~•t+•~··~··············~···················~··~··~····p···~·········~············ ! REVISION HISTORY ! BASIC PART NO: SLf 13857 ! ! ! ! ! ! ! ! ! ! ! 
•~•~••~~·~••~•~•~~••••••~!••~~~~~•••••••~•••••••••!ORtt: J. FERGUSON !DATE: lo-NOV-81 ! ! 0 ! I ! G ! I ! T ! A ! L ! ENG! ECO NUMBER !REV !SECTION A OF A ! .. +•+••+-•+-•+-+-+•••+-••••~+-•+-•!+-+-+-+-•+-+-•+-••+-•+-+-+-! .. • .. •••!+-••!+-+-•!•+-+!++-+-!+-+•!•++!+-++! 
+~•!~ ........ ~ .. ~·~••+-~••!•~····· ..................... ~ ............... ! ! !TITLE PARTS LIST I 
---! INITIAL !8 SECTION. VARJ..lTION INDEX CHC'D: K. SHEYTANIAN !DATE: lEi-NOV-81 ! 

I . ~ ! [Al 00 ............................................... !.+++-•••••+-+-+-+-• .... ! H7200 MAJOR BOARD . 
! [8] ! ! ! 
! CCJ DES.ENG: C. LANOINO !DATE: l&-NOV-81 ! · . ! 

COJ ........ +++-+-••+-••••+-+-•+-+•+-+-+-••! +-•+-••+-••+-+-+-+-+-+-••! •••••+-+-+-•+-~•+-+-•+-+-•+-+-+-+-•+•+-+-+-+-+-+-+-+-+-! 
[ E J ! ! DOCUMENT NUMBER ! 

i CFl RESP.ENG.: C. LANOINO !DATE: l&-NOV-81 !~++-+-+-+++-+++•++++-•+++++••+-•+-•+-•++-+-+-! 
i CHl +-++++-+••+-+-•+-+-+-•+-++-+•••+-+-+-+!+-+-++-+-+-+-+-+-+-+-+-• .... •!SIZE!COOE! NUMBER ! REV ! 
·; [J] ! ! ! ! ! ! ! CKJ .IV="G.ENG.: H. ORTIZ !DATE: lo-NOV-81 ! K ! PL! 5~13857-0-DBP ! 8 ! 
! ! CLl !•.,..+••+-+-+-•++-+-++-+•+-+-+-+-+-+-++-+-!+•++-+-•+-•+-++-+++-+-•!+-+-••!•+++-!+-+-+-+-+-+•~••+•+-++++! .. +-•+-+-+-! 
1 ! CMl !ASSEMBLY NUMBER: · !TOP DOCUMENT NUMBER: ! FILE NAME: !EDIT I! 
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....................... ~ .... ·~·~ ............. ++ .................................. !~++•+-•+-••+-+-•+-+-•+-+-+•+-+-++++•!+-+•+-+-++++++-++-••+-+-+•+-•++-+-++•+++•+-•++-•++-++++++•++++•+• 
. "THIS DRAWING AND SPECIFICATIONS HEREIN~ ARE T~ PROPERTY OF DIGITAL EQUIPMENT CORPORATION ANO SHALL NOT BE REPRODUCED ! 

OR COPIED OR USED IN WHOLE OR IN PART HS THE ~IS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. • 
COPYRIGHT CC> 1qs1. DIGITAL EQUIPMENT CORPORATION " . ! 
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SHEET A2 ·OF Ali AUTOMATED BY PRTLST.3PC4Y) 

LINE ITEM DOCUMENT NUMBER 

P A R i S L ! S T 

DESCRIPTION 
QTY PER VARIATION 
00 REFERENCE DESIGNATOR PART NUMBER 

30 30 1112sqs-01 A1148 PIV=200 I= lA 11 
31 31 11142YS-OO NBS30GOOLPIV=o00 I=30A 1 

·32 32 1112SqS-02 AllYM PIV=oUO I= lA Y 
33 33 1117001-00 MCR bq-1 THYRISTOR 1 
3~ 3Y 11057go-Ol 57qb-lPIV=YOO I=lA 0041 Y 
35 35 i11oqgy-oo lN 751A VZ= 5.1 SY. .YOW 1 
3& 3o 1100113-00 D o~2 OS oOOPCBCSTABISTQR) 2 
37 37 12122q7-02 MATE-N-LOK qprN UNIV HEADER 1 
38 38 12182Yl-OO HEADER.lSo SPIN KEYED 2 
3g 3q 1210122-08 HEADER.lSo EiPOS KEYED 2 
110 YO 1212518-01.f HEAOER.100 2YPOS STRAIGHT 1 
~l Yl 121478q-oo INSERTtTHREADED o-32 ~BRASS~ELEC y 
~2 Y2 1217304-00 HEAT S NK~WINON-THREAuED IN~ERT 2 
43 qJ 1210122-00 HEADER.lSb YPOS KEYED · 1 
44 ~4 12148Qg-01 INSERT,WIO INTERNAL THREADS,THRU Y 

· 45 YS 12148Qg-03 INSERT,WIO INTERNAL THREADS,THRU 3 
Yo ~& 1300202-00 47.0 .25 W 5.0 Y. CC S 
Y7 Y7 130022q-oo 100.0 .25 w 5.o /. cc 2 
48 48 1311337-00. S&.O 5.0 W 5.0 X WW 1 
4g 4g 1300288-00 270.0 2.0 WlO.O Y. CC 1 
SO 50 13003&5-00 1.0 K .25 W 5.0 Y. CC 4 
s1 51 13134&g-oo 240.o .25 w 5.o x cc 1 
52 52 1303313-00 12.10 K .25 W 1.0 Y. RN5SD-F10 2 
53 53 1300447-00 4.70 K .25 W 5.0 x CC 5 
54 54 1aoo47q-oo lO.o K .25 w s.o x cc a 
55 55 13004go-OO 15.0 K .25 W 5.0 I. CC 4 
SS So 1301317-00 10.0 .25 W 5.0 Y. CC 2 
57 57 1301422-00 7.50 K .25 W 5.0 I. CC 3 
58 58 1301775-00 820.0 .25 w 5.0 /. cc 3 
5g 5g 13024&&-00 100.0 K .25 W 5.0 t. CC 3 
&O 80 1300277-00 220.0 1.0 WlO~O X CC 1 
&l &1 1302&12-00 1.78 K .25 W 1.0 t. RN55D-Fl0 1 
82 &2 . 1302177-00 47.0 K .25 W 5.0 X CC 10 

&3 S3 1302377-00 3q.o .25 W 5.0 /. CC 1 
e,4 s4 13023ga-oo Y7D. o K • 2s w s. o ~~ cc 2 
&S &5 1302514-00 3g~o K .25 W 5.0 X CC 1 o& &6 1302&YS-OO 1.10 K .25 W 1.0 X RNSSD-FlO 1 
&7 &7 1303114-00 1.0 K .25 W 1.0 X RN550-Fl0 7 
r...g r...9 BL'"'tf¥ *** THIS ITEM IS NOT USED *** 
~g ~g M'. 131347&-00 51.10 K .25 w 1.0 x RNSSD-F!O 1 
70 70 130551&-00 128.0 K .25 W .lOX RNSSE-B 2 1 
71 71 13Qqg&3-00 2&0.0 . 5.0 W 3.0 x WW 2 
72 72 131254&-00 l&.50 K .25 W 1.0 ~ RNSSD-FlO 1 
73 73 1312q32-oo -3&.o K .2s w s.o x cc ·2 
7~ 7Y 1311320-00 90.90 K .25 W 1.0 t. RNSSD-FlO 1 
75 75 1313752-00 15.0 K .25 W 1.0 Y. RNSSD-FlO 1 

··~·~····••+++••••+••••+•••••+••+~+••··········••+••·············~·······~·················· ! . ! ! ! ! ! ! ! TITLE ! ! 
! D ! I ! G ! I ! T ! A ! L ! H7200 MAJOR BOARD !SECTION A OF A ! 
I I I I I I I I I I 

1···~···!···!···!~··~···!•++!+~•~··~···································!··~················! 

CONT 

CONT 

OlY-Olb Dlg-021 034,037-DLfO 01 , , . 
0840'-3,013,030 
Dlr . 
04-07 
DG8 
Do&,D&7 
Jl 
J2,J3 
JLf,J& 
JS 

J7 

R35,R3o4R7Y,REi2,Rl~O RSB,RlO 
Rll 
Rl3 
Rl8,R25,R47,Rll9 
R29 . 
R2Ei RLf o 
RLfO:R9o Rllo Rl20..,Rl2o 
R87)R117,R12~,Rl2t,Rl33,Rl34, 
Rl3b R71 . 
RY1,R118,Rl25,R1Lf2 
Rl9 R20 
R38:Rl38"'R73 
R30 R97 rd21 
Rl24,R128,R130 
Rol 
R8Lf 
R371Rsq,Rgo,R105-R107,Rlll-Rll3, 
Rl3 
R31 
Rq3,R108 
RJq 
R34 
R1Ei,R21-R2Y,R33,R57 
R85 
RSO 
R7,a.R8 
R7:l 
RY2,R122 
RYS 
RSEi .... ~ ............................... . 

!SIZE!CODE! DOCUMENT NUMBER ! REV ! . 
I I I I I 

! K ! PL ! SY13857-0-DBP ! 9 ! 
!••••!••••!••··········~~~·••!~•···~! 



SHEET A3 AUTOMATED BY PRTLST.3PCYLf l 

LI NE. ITEM DOCU~ENT NUMBER 

P A R r S 

DESCRIPTION 

L I S T 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR PART NUMBER 

7& 7& 131Y088-00 20.0 K 5.0 W 5.0 X _ WW 2 
77 77 13l&YLfLf-OO 150.0 K .25 W 1.0 X RNSSD-FlO 1 
78 7-8 131 Lf350-00 1. 0 2. 0 WlO. 0 X FUSE 2 
7g 7q - 1303110-00 19.bO .25 W 1.0 t. RNSSO-FlO 1 
80 80 goo&&Sb-00 WASHER, FLATO .312 0.0. x .15& I 2 
81 81 1300255-00 150.0 1. w 5.0 x cc 1 
82 82 1300Y88-00 12.0 K .25 W 5.0 X CC 2 
83 83 1300Y17-00 2.20 K .25 W 5.0 X CC 3 
8~ 8~ 1301320-00 1.20 K .25 W 5.0 X CC l 
85 85 - 1311522-00 200.0 .25 w 5.0 x cc 2 
So 8& 131Yllg-oo Lf~~20 K .25 w 1.0 x RNSSO-FlO -1 
87 87 13135q&-OO 20.0 K .25 W 1.0 x RN550-F10 l ea - sa 1301g12-oo 210.0 .25 w s.o x cc 2 
gg sg 13053Yo-OO 27.0 K .25 W 5.0 x CC 8 
go go -· 131YoY~-oo ~30.0 K .25 w s.o x cc 1 
g1 q1 1317522-00 1.0 .25 w 5.0 x cc l 
q2 g2 lJOOYJg-oo 3.Jo K .25 w 5.o x cc -1 
gJ g3 1300271-00 220.0 .25 w 5.0 Y. cc 3 
gy gy 131Y270-02 2.50 15.0 Y. NTC THERM 2 
gs gs 1303155-00 21.50 K .25 w 1.0 Y. RNSSD-FlO 2 
gb gb 1317gbe-oo 150.0 ·K 2.0 w 5.o x cc l 
g7 g? 1300308-00 1.0 K 1.0 W 5.0 Y. CC 1 gs ga 1317sgs-oo 210.0 K l.O w s.o r. cc 1 
q~ gg 1315052-00 500.0 5.0 W 5.0 X WW 1 

1
10
00

1 
1
1
0
0
0
1 

1303312-00 10.0 K .25 W 1.0 x RNSSO-FlO 1 
131~252-00 130.0 K .25 W 1.0 X RNSSO-FlO 1 

102 102 1312082-00 3.0 3.0 W 5.0 Y. WW l 
103 103 1315518-02 10.0 1.0 WlO.O X FUSE l 
10~ 10~ 131~ggo-oo 158.0 K .25 w 1.0 Y. RNSSD-FlO 1 
105 - 105 1313Ssg-oo 1.~o K .25 w 1.0 x RNSSD-FlO l 
10& lOo g107o88-55 WIRECWRAP>2YAWG UL1327 AIR 
107 107 1302388-00 2.0 K .25 W 5.0 X CC 1 
10s lOS i301g&g-oo 22.0 .25 w 5.o x cc i 
log iog 1302151-00 Jo.a .2s w s.o x cc· l 

- I 110 110 130Lt8~1-00 75.0 K .25 w 5.0 x cc l 
111 111 1301~23-00 &.BO K .25 W 5.0 X CC 1 
112 112 1Jo23q~-oo Jo.o K .2s w 5.o x cc 1 
113 113 - 13030"+5-00 3 .1& K . 25 W 1. 0 X RNSSD-F 10 l 
llLf 11~ 130285g-oo 5.7& K .25 w 1.0 x RNSSO-FlO 1 
115 115 13030~Lt-00 100.0 K .25 W 1.0 X RNSSD-FlO l 
llo 11& 130gLtlLt-00 9.7& K .25 W 1.0 X RNSSO-FlO 1 
117 117 1510705-00 XA 05 NPN SOOMW SI oO ~o p 0 
118 118 151070b-OO XA 55 PNP SOOMW SI 00 50 P 5 
11g 119 1511&80-0l FET N 3SOMW ro-g2 3 rn2 m mma:ss BN e.~~~12 ~~~ 1~a~ §I r 
122 122 1517551-00 J l7b FET 350MW SI P CHNNL 1 
123 123 . - 151&11 '3-00 NPN 75W SI l 

~······~++••••+••++++++~•~++•++++••~•+••••~•++++++++•••··············••+••+••·············~· 
.• • I I I I I I TITLE ! I 

! O ! I ! G ! I ! T ! A ! L ! H7200 MAJOR SOA~D ! SECTION A OF .. A 
I I I I I I I I ! I 

i•+•i+~+i+••i•++i•++i•+•i++•i•••+••··~·····~·+•••••••••••••+•++•+++••••!••••••+••··········! . . . . . . . . . . ' . 

RJ .... RLf 
Ru 
P.S,..R& 
R2d 

R32 
R&7 R'U 
Rgi+;R95,R1Lfl 
Rl.f3 
Rl7,R88 
R78 
RSl 
R137 Rg 
Rg8-R103,Rl0'3,Rll0 
RllS 
R7& 
R27 
Rl'f~Rl32,R1Lf3 
Rl r<2 
R7~,RLtLf 
RSg 
R&O 
RiO 
Ro3 
RS3 
RS2 
R12 
R'i'3 
RllLf 
RlS 

CF ALT 



SHEET A=i OF A:.+ AUTOMATED BY PRTLST.3PC44) 

LINE ITEM DOCUMENT NUMBER 

P A R r S L I S T 
QTY PER VARIATION 
00 REFERENCE DESIGNATOR 

12Lf 12Y 
125 . 125 . 
120 120 
127 127 
128 128 
12q r2g 
130 130 
131 131 
132 132 
1 ~? 1 ~~ 

13G i3l+ 
135 1'35 
l3b 13& 
137 137 
138 138 
13g 13g 
140 lLfO 
ttil PH 
142 1L12 
143 1Lf3 
lYY 141.f 
145 11.fS 
14s 1110 
147 11i7 
1.48 1118 
14q 11.fg 
150 150 
151 151 
152 152 
153 153 
154 154 
155 155 

lSS NOTE:· 
157 NOTE: 
158 NOTE: 
15g NOTE: 

PART NUMBER· 

c31057YO-SS 
1017557-00 
lo17i.+so-oo 
go102c,s-oo 
1<311C3Lfl.f-00 
1q12107-00 
1g121oa-oo 
1<31LflgLJ-OO 
iq1&a1g-oo 
1g17osq-oo 
1 q1 'HSE>-00 
1 c31e,a20-oo 
2113E>35-00 
2113E>37-00 
2113012-00 
2113E>Li5-00 
2113o"ll.f-OO 
2113015-00 
googe,7e,-oo 
<30077<33-01 
goog7ga-oo 
<300<37<38-01 
<3007801-00 
<30082S8-00 
1001010-00 
<3000731-00 
1300521-00 
130237<3-00 
13188&1.f-00 
1115112-00 
C3107o%-OO 
CH0725&-11 

ITEM· #124; . 82' IS USED 
ITEM #10&; .33' IS USED 
ITEM #154; .11' IS USED 
ITEM #155; .07' IS USED 

DESCRIPTION 

WIRECWRAPl30AWG UL1423 
XFMR~CURRENT RATIO 1:2:100 PC MT 
PULSt XFMR,RATIO Y0:3 3:1 _ 
SPACER,INT.THD~ o-32X .18r 

SSSCN T1MER,FUNCT.BLOCK 
321.f OP AMP QUAD 
33q VOLT CMPRTR QUAD 

OPTP-COUPLED'ISOLATOR 
3527A MODULATOR~REGULATING 
35Lf3 P.S. SUPE~VISORY CIR 

LM 3<33 VOLT.COMPARATOR DUAL 
SG3525J MODULATOR-REGULATING 

i.+0718 OR GATE-QUAD 2IN CMO 
i.+0738 AND GATE-TRIPLE 3IN 
Lf01C38 AND-OR SELECT GATE-Q 
Y0<388 MULTIVIBRATORODUAL M 
i.+og39 NANO GATE-QUA 2IN C 
Y025UBNOR GATE-TRIPLE 3IN 

TERM SOLDER BARRIER STR 
SCRE~ PAN PHIL o-32X g/io SS 
SPACE~, CERAMIC, .18& OOX.078 ID 
SPACER, CERAMIC, .18& ODX.078 ID 
~3A~~5NoL0Y~ER~AC·J8~NT . 
.01 MFD SOV +80-20% ZSU CER 
EYELET, CBRASS NICKEL PLATED) .0 
Y7.50 K .25 W 1.0 x RNSSD-FlO 
75.0 .25.W 5.0 % CC 
1.0 1.0 W 5.0 /. WW 

PIV=BOOV I=lA 
l.JIRE,,SOLID,1,lBAWG, !PVC UL1i.+2g 
TUBinG,THIN WALL,.027!0 UL 

A.lR 
1 
1 c 
i 
J. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
Lf 
Lf 

12 
y 

AIR 
1 
2 
1 
1 
1 
1 

AIR 
A/R 

~~~~~~~+~++~~~~~~~···~~~~~~·~~~~~~·~~+••~·~·····~·+~···~~~~·~~··~·~~~··~•+••~··············· 
. I . I J I I I I I TITLE ! I 

! D ~ I 1 G ! I ~ T ! A ! L ! H7200 MAJOR BOARD !SECTION A OF A !1 
It t I I I I I • • 

i~··i~··i···i···i···i~·pi···i···········••+••···~···~····~··········•••!••···············••! . . . . . . . . . . - ~ 

T3 
T2 

ES 
EB 
E13 
El 
Ee 
P+ 
E2 
E3 
Ell 
El2 
Eg 
E7 
El4,El5 
ElO 

cs 
RSO 
Rolf 
RE>S 
031 

................. ~ ....... ~ .......... . 
!SIZE!CODE!- DOCUMENT NUMBER ! REV ! 
I I I I I 

! K ! PL ~ SY13857-0~DBP ! B ! 
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D 

c 

8 

8 ) 1-0-LSSt.HiS 5 0 --
JI 

LTC PRI 
SHT 2 

+lc;QVD<. 

2"30V NEUT I o-i--+---+-­
-1'>0 voe 

PHASE 

f-HASE 

115V NEUT 

llC)V NEUT 

+ICiOVDC 

-ICiOVDC 

+ll+V 

-l'+V 

BIAS RTN 

n--.."'-l>--'-- -1 ... v 
·n-..i--t~-- tlIAS RTN,!>HZ 

J1 J2 

s'+ . 

R?i Rltl 'f1A 47A 

~c; C)Of'F 

6 

-lq"\IJ 
SH2 

R18 
r----,.1!~~l.-l 1.5K 

RESET 

R1Q 
1qK 

, 
L- ----~- - l-- -' 

SCR RST SH2 

P. W.LIMIT SH2 

022 

5 4 

I c;uH 
LI 

~Cl---4 012 r~:6o 
l>l~ 

Cll 
.0'+7 
2mv 
Rt1 

.--------r.=--------"'--KJ---""VIJ'V'""-2W +l'+V 

DIS J 
r- - 027 

3 

R20 
l()A 

R22 
IK 17. 

Rte 
IK 

R2'+ 
LOK 1"70 

Rib 
12.1 K 

Cll R2.7 
.022 3.31< 

2 

H- .... __. _ __, 

+14 

1 

RMT SENSE+ 

RMT SENSE -

5VAUX 

CHI INHSH3 ..._ _____________________________ ....__0~2f>it---

CHI SYNCSHZ ..._-----~---------------------------------==--------------------------------------------------------_J 

7 ' 5 

NOTES'.LUNLESS OTHERWISE SPECIFIED 
ALL DIODES Ai:fE 0672. 
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REWORK INSTRUCTIONS 

WIRE ADOS SIDE 1:. 

0-2 ADO ITEM~~ ~I PIN 12 TO C221->. 

8:.i _:RRl1f 1olffi&. 'ff~l&~~.~i-HA lRED CONNECTF°' WIRE FD PIN 2 

lr5 ..ltB1 M l/, '~ R47 TO CIL . 
EC0 1 1 

C~Nr DELETES SIDE ! 

1-7 DELETE R44 DEC" 11()q0q&+ -00. 
I - 8 DELETE CERAMIC SPACERS DEC *qooqiqs- CJ. 
I - q DELETE R'J3 DEC' l~'Dt 7-00. 
1-1) DELETE ~ DEC-'AOZ&>2-00. 
I -II DELETE Rl8 DEC '110CM>-CIO. 
1-12 DELETE Tl DEC' ltll74~00. 
<:Of"PONENT ADDS SIDE I 

I - ll ADD R'J3 oEC "'"1llb81&- 00. 
I ;... k DRILL ONE .Q42" HOLE ANO ADO R71 

DEC' ~~-00. 
I - p:; DRILL OOE 0.2" HOLE ANO ADD R72 

DEC 'r~Cnlit+-00. 
I -lb ADO ~ DEc""1;oozaz-oo. 
I -17 ADO Re DEC' 1~F.iq1t- 00. 
I - e DRILL TWO 0.2 ~HOLES AN> ADD Rn 

DEC ., I~ ,;qi.. - 00. ON SIDE 2 TACK SOLOER 
RTI FROM ETCH RUN BETWEEN 01 ~ 
Ee; -4 TO RZb. (SIDE CQl\tECTEO TO CU) 

I -19 DRILL TWO .oc;c; '' HOLES ANO AOO T I 
DEC ~lbl887Q-OO. 

WIRE ADDS SIDE I 

1-20 ADD ITEM % FROH EZ-1 TO J2- &. 
1-21 ADO ITEM % FROH E2-l TO R'8. 
I -<2 ADO ITEM <lb FROH EZ-2 TO R71. (WRAP Al() 

SOLDER TO Cor-f'()\£NT LEAD) 
1-2'.l ADO ITEM Of FROM 012 I CATHOOE TO 

O~ I CATHOOE. 

WIRE ADOS SIDE Z 
1-24 JU'ffR R72 TO R7L (USE COl'FONENT LEADS> 
1-ZC> ADO ITEM Ill FR01 Jl-2 TO Rl6.(rA(K set.CEA 

OOTH SIDES TO ETCH) 
1-20 ADO ITEM IQlt FR01'1 PTH AOOVE R27 TO Rll.(TACIC 

SOLDER TO ETCH) 
1-27 ADO ITEM I04 FRQ1 LZ (SIDE CCMECTED TO 

Cl4 I NEG) TO OIZIANOOE. (TACK SOL.DER BOTH 
SIDES TO ETCH) 

1-28 ADO ITEM ()It FROl"I OlllANODE TO Tl-b,(TACK 
. SOLDER BOTH SIDES TO ETCH) 

1-zq ADD ITEM IOlt FROH Rll (TACK sa.0ER TO ETCH) 
TO Tl-8.(WRAP AN> SOLDER TO COl"FONENT LEAD) 

1-10 ADO ITEM ()It FAOl'1 Cl (TACK SOLDER TO ETCH) 
TO Tl-q,(WRAP ANO SOLDER TO (Of'IPC)£NT LEAi> 
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AUTO"ATED BY PRTLST.3PC~~) 

LINE ITEM DOCU"ENT HUMBER PART NUl'IBER 

P A R T S 

DESCRIPTION 

L I S T SHEET Al OF A3 
QTY PER VARIATION 

OD REFEREHCE DESIGHATOR 

l 
2 
3 
lf 
5 
& 
7 e 
9 

10 
11 
12 
13 
1 'f 
15 
l& 
17 
1B 
lCJ 
20 
21 
22 

1 D-"0-50138&8-D-O 
2 ' 
3 
'f 
5 
& 
7 
8 
9 

10 
11 
12 
13 
l"t 
15 
1& 
17 
18 
l CJ 
20 
21 
22 

50138&8-00 ORILL AHO ETCH 1 
1000018-00 120.0 ""F lOOV 5X200PP" MICA 3 C18·C20 
1012&07-00 s•o "FD 2ov+100-1ox AL EL 1 C30 
1001&10-00 .01 "FD SOY +BD·20X 2SU CER 3 CS,C&,C2& 
101027~-oo .22 "r~ SOY +SD-20X zsu CER & CB~C94Cll,C17,C33,C3~ 
1010978-3& .1 MFD SOY lOX CER 2 ca~ c~1 
10118~7-0l '.01 "FD ~ODY lOX POLYPROP 2 C3lt3S 
100001&·00 100.0 ""F !DOY SX200PP" MICA l Cl~ 
lOl~l&CJ-00 1000.0 ""F lDOY 1X200PP" "ICA 1 Cc3 
1010CJ78·2~ , 01 l'fFO SOY !OX CER l C29 
101~277·00 3800 "FD &.3Y +7S·l0X AL EL 2 C1~1C21 
1017~2&-00 2700.0 ""F 2SOY lOY. POLYPROP 2 cClo·c~~u 
10000~2·00 1000.0 ""F lOOY 5X200PP" MICA 2 r ~, 
101SS7.3·01 S&OO. 0 ""' SOY SX CER 1 Cl 
10118~7·02 .01 "FD &ODY lOX POLVPROP l C~ 
1000020·00 180.0 ""' lOOY SX20DPP" "TCA 1 Cl& 
1010978·32 • 0'17 "FD SOY 10X CER 1 Cl3 
1018000·00 2.2 "FD &3Y +SOelO AL EL l C22 
1018000·01 15 "FD 2SV +50·10 AL EL 1 ClS 
1000011·00 ~7.0 ""' lDOY 5X200PPM "ICA l C32 1105275·00 D &72 TR: lSHS PIV: &OV SI 11 DB,D17·D22 02~,027·0!9 
1112595-Dl All~B PIY:200 I: lA 10 Dl~D3,0~,D,,D7,09 1 DlO,Dl2,Dl~, 

CONT Db 
23 23 1102~CJS·OO VZ: 3. 3 SX • 2SW l 01& 
2~ 2~ 11125~5-02 All~" PIV:&OO I: lA 3 021os,013 
25 25 1117555-00 UEs2qo3 RECTIFIER 1SOV 3A T0220 1. 01 
2& 2& 111&323·00 SO 2~1 PIY: ~S I:30A l D23 
27 27 1109517-00 lK ~1~8 TR: ~HS PIV: ?SV SY 1 025 
29 28 11107&&-00 lK S2~89 VZ: 18.0 SX .SOW . 1 D2& 
(~ 2~ 11170&1 ·DO PICA &9· 1 THYRISTOR 1 Q7 

+++++++++++++++++++++++++++++++++++++++++++++++++++•••+++++++++++++++++++++++~+++++++++++++++++++++++++++++++++++++++++++++++++++++ 

! R~VISION HISTORY !BASIC PART NO: 5~138&9 ! ! ! ! ! ! ! ! ! ! ! 
!+++++++++++++++++++++++++!+++++++++++++++•••+••••~!DRN: J.FERGUSOH !DATE: 12-22-80 ! ! 0 ! I ! G ! I ! T ! A ! L ! 
!ENG! ECO HU~BER !REV !SECTION A OF A !•+++++++++++++++++++++++++!++++++++++++++++!++++++!+++!+++!++•!•••!•••!••+!t++! 
!+++!++++++++++++++++•++++•+++++++++++++++++•••••••! ! !TITLE PARTS 'LIST ! !---· INITIAL A SECTIOH.VAR!ATION INDEX !CHK'O: 8.WALOIE !DATE: 12-22-eo ! ! 
! CAI 00 !•••••••~++++++++++++++++++!++++++++++++••••' H7213 "E"ORV REGULATOR ! 
! [BJ ! ! I 
! CCJ !DES.ENG: a.WOLF !DATE: 12-22-eo ! 
! (0] !•••••••+•+++++++••••••••••!••·············· ································••! 
! CE l ! ! OOCU"EHT NU"BER ! 
! [fl •RESP.ENG.: a.WOLF !DATE: 12-22-ao ••••••••••••••••••••••••••••••••••• 

CHJ ••••+•+•++++++++++++++++++!++++++••••+++++• SIZE!CODE! HU"BER ! REV 
(JJ · I I I I 

[Kl ftfG.ENG.: H.ORTIZ !DATE: 12-22-eo K ! PL i S~l38&CJ-O-DSP i A 
lll ••••••++++••••++++++++++++!•••••••••••++++• ••••!••••!•••••••••••••••••!•••••• cnl A~SEMBLY NUMBER: !TOP DOCUMENT HUMBER: ! FILE NAnE: !EDIT I 

! ! [fi] D-UA-5~138&~-o-o !B-OD·S~138&CJ-O-O' ! Zl311.PLS ! 9 •••!••••••••••••••••!•••• •••••••••••••••••••••••• ······················••••!••······················••!•••••••••••••••••!++++•• 
•rHIS DRAWING AND SPECIFI~ATIONS HEREIN1 ARE iHE PROPERTY OF DIGITAL EQUIP"ENT CORPORATION ANO SHALL NOT BE REPRODUCED ! 

OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE KANUrACTURE OR SALE OF ITEMS WITHOUT WRITTEN PER"ISSION. 1
· 

COPYRIGHT CCJ 1ge1. DIGITAL EQUIP"ENT CORPORATION • ; 
···················~···········································~···~····················~········································! 



AUTOMATED BY PRTLST.3PC'fq} 

LIHE ITEM OOCUf'IENT NUMBER 

P A R T S L I S T 

DESCRIPTION 

SHEET.A2 Of A3 
QTY PER VARIATION. 

00 REFERENCE DESIGNATOR PART NUf'IBER 

~~ ~~ l~l~~~~=~a ~~~~RflI~.~REA~fo &-32 tBRASS~ELEC ~ 
32 32 1215228-02 HEATS HK,T0-220 1 1& "G HOLt 1 
33 33 12179qO-O'f HE~CER.lSb &SKT RCPT . 1 
3'f 311 121&122-Qg HEADER.IS& lOPOS KEYED I 
35 ~5 1217990-02 HEADER.IS& BSKT RCPT 1 
3b 3& I300229-00 100.0 .25 w 5.0 Y. cc 3 
37 37 13I331t7-00 220.0 1.0 w 5.0 x cc 1 
JS 38 iaoqsss-oo aoo.o 2.0 w s.o x cc 2 
Jg Jq 1300298-00 330.0 1.0 WlO.O x CC l 
'fO 110 I30031&-00 q10.0 .25 W 5.0 Y. CC 3 
1t 1 'H I3003£,S-OO 1. 0 K • 25 W 5. 0 Y. CC 'f 
'f2 'f2 1300'f'f7-00 q.70 K .25 W 5.0 x CC g 

'f3 'f3 1300'f79-00 10.0 K .25 W 5.0 X CC 7 
'f'f 'f'f I3001&8-00 10.0 .50 w 5.0 Y. cc 'f 
'fS 115 1302'fI1-00 511.0 .25 W 1.0 x RH55D-Fl0 1 
'f& 'f~ 130I320-00 1.20 K .. 25 W 5.0 X CC l 
'f7 'f7 1ao2311-oo 3~.o · .25 w 5.o x cc l 
'f8 'f8 130035&-00 820.0 .SO WlO.O x CC l 
qg qg 1300257-00 150.0 2.0 w 5.0 x cc l 
50 50 13030'f7-00 'fo~.o .25 w 1.0 x RHSSD-FlO l 
51 51 1ao2qs1-oo 121.0 .25 w 1.0 x RN5SD-F10 . l 
52 52 130311~-oo 1.0 K .25 w 1.0 i. RN550-F10 2 
53 53- 1Jl~'fq2-00 ~0.20 K .25 W 1.0 i. RN55D-F10 l 
S'f S'f 13ogqqq-oo 2.70 .50 WlO.O x cc 2 
55 55 131'i551-00 q~2.0 .25 W 1.0 x RNSSD-FlO 2 
5& 5& 13090q'i-OO 100.0 5.0 W 5.0 i. WW l 
57 '57 1302&02-00 So.O .25 W 5.0 i. CC l 
58 58 130315&-00 Jq.so K .25 w 1.0 i. RN55D-Fl0 l 
59. 5q 13138'11-00 ·23.20 K .25 W 1.0 i. RN550-Fl0 l 
EaO &O 1302177-00 147.0 K .25 U 5.0 X CC 2 
bl &1 1302388-00 2.0 K .25 W 5.0 i. CC 1 
&2 &2 130532'+-0L ~-gq K .25 W 1.0 X RN55D-F10 1 
Ea3 &3 1317515-00 .O'f 2.0 M 2.0 i. WW l 
&'f o'+ 1a11s22-oo 1.0 .25 w ~.o x cc l 
135 &5 13053%-00 27. 0 K . 25 W 5. 0 r. CC 2 
ob && 131~350-00 1.0 2.0 WlO.O i. FUSE l 
&7 &7 13Qg'il&-OO - 31.~0 K .25 W 1.0 X RN550-Fl0 l 
&8 &8 13I25&5-00 13.30 K .25 W 1.0 i. RNSSO-FlO l 
&9 &g 1302'i&&-OO 100.0 K .25 w 5~0 i. cc 1 
70 70 1302871-00 1.21 K .25 W 1.0 i. RN55D-Fl0 1 
71 71 1310511-00 15.0 K .SOW 5.0 X CC 1 
12 12 1aooags-oo 1.so K .25 w s.o x cc l 
73 13 1a12CJ2g-oo &2.0 .25 w s.o r. cc l 
7'+ 7'+. 1300171-00 10.0 1.0 w 5.0 i. cc l 
75 75 1OI1£:183-00 . 022 f'tFD 5DV 101. CER l 
7& 7& 1510705-00 XA 05 NPN 500MW SI bO 50 P 2 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
! ! ! !• •! ! ! !TI1LE I . ! 
! D ! I ! G f I ! T ! A ! L ! H7213 MEMORY REGULATOR :SECTION A OF A ! 

·a I I I I I I I I I 

~···~···~···~···~···~···~···~······~············~······················~·~·················~ 

J2 
JJ 
Jl 
R3fl,R'f5,R&'t 
R27 
RllR2 
Rl 
Rlg R30 R3'f 
R2s:R3l:R'tq,R50 . 
R10,R23,R29,R'i0,R'f&,RS7,R&2,Ro3, 

CONT R&S 
R5l~R524R5fl~RSB,R&l,Rfl&,R&7 RS..,l'(&,Rt ,Rb 
R3r 
R53 
R l 'f 
Rl2 
Rl3 
R38 
R'f 2 
Rl7,R2o 
R35 
R3 R'+ 
R'fl,Rlf3 
R't'+ 
R9 
R2'+ 
R39 
R't7,REiO 
R20 
R25 
Rlf> 
RB 
R33,R&8 
RS'f 
RIB 

· R2l 
R'f8 
R32 
R55 
R59 
R&9 
R70 
C28 
QEi,QlO 

• •••••••••••••••••••••••••••••••••••• 
!SIZE!CODE! DOCUMENT NU"BER ! REV ! 
I I I I I 

~ K ~ PL ~ 5'1138&9-0-DBP ~ A ~ 
!••••!••••!•••·············••!•~·~·•! 



SHEET AJ OF A3 AUTOMATED BY PRTLST.3PCLf~} 

LIHE ITE" OOCU"EhT NUMBER PART NUJ18ER 

P A R T S L I S T 

DESCRIPTION 
QTY PER VARIATION 
00 REFERENCE DESIGNATOR 

77 77 
78 78 
7g 7CJ 
80 80 
81 81 
82 82 
83 83 
Slf B'l 
85 85 
8& 8& 
87 87 
BB 88 
SCJ gg 
go c;o 
g1 91 
92 92 
g3 93 
9Lf gq 
c;s gs 
% % 
g7 g7 
CJB 98 
CJCJ gg 

100 100 
101 101 
102 102 
Hl3 103 
lOlf lO'i 
105 ·105 . 
10& 10& 
107 J.07 
108 108 
lOCJ 10<3 
110 110 

111 NOTE: 
112 NOTE: 
113 NufE: 

150CJS21f-OO 
15131f8CJ-OO 
1512790-00 
1517060-00 
15131fCJO-OO 
1&171fSO-OO 
1&17'f3CJ-OO 
1&17557-00 
1&17&&8-00 
1&17£>&7-00 
1917908-00 
lCJl&BlCJ-00 
1917059-00 
lCJl'flS&-00 
CJOO&Ol0-01 
CJOD&SSEt-00 
C)QQf,&88-00 
CJOOCJ7&CJ-OO 
90082&8-00 
CJ10571f0-55 
CJ00&021f-Ol 
CJ0078D1-00 
CJOD&&S&-00 
9009005-00 
CJ007~0&-00 
CJOO&&&lf-00 
CJOOSCJS7-00 
CJOOCJ7CJ8-01 
CJ1071f30-02 
1000021-00 
13llf9Sl•OO 
1218375-00 
1215228.;0l 
9107278-0t; 

ITE" NO CJ& IS .17 FT. 
ITEM NO 105 IS .75 FT. 
ITE" NO 110 IS .10 FT. 

2N 390~ HPH llOMW SI lfO lfO M 
2N q~Ql NPH JSO"W SI LIO 20 
D q~C12 MPH JOW SI 
"JElJDO~ HPH lOOW SI 
2N 'f~03 PNP JSOMW SI-~O 30 
PULSE XF"R1 RATIO ~0:3,3:1 
XF"R P=3&uV S=251&2V 
XF"RiCURREHT RATIO 1:2:100 PC "T 

3~.0 UH 20X lSA 
200.0 UH 2A 

LM 358H OP A"P DUAL LOW POWE 
SG3527J MODULATOR-REGULATING PUL 

35~3 P.S. SUPERVISORY CIR 
LM 393 VOLT.CO"PARATOR DUAL 
SCREW~PAN,PHIL LJ-qox Sllb SS 
NUT~HtX , q-lfOXl/Lt AF X 31 

~~~n~~A ~~~~AH~U~AR 1~~osx.22sx.a 
~~~k~~R~~)~~~~~AL JOINT UL1~23 
SCREW~PAN1PHIL &-32X 112 SS . 
WASHEK, LuCK, S.S. I& · 
WASHERi FLAT, .312 0.0. X .15& I 
NUT~HEA ' 10-a2·x11Lf AF x 3 
~~~Qf~~ ~~~~.S:ijj7 1 B~ X .218 ID 
NUT HEA , b-32X l/Lt AF X 3 
SPA~ER CERAAIC .18& ODX.078 IO 
WIRE,StRND,18AWG,IPVC CUL1q29> 
220.0 "MF lODV 5X200PP" "ICA 

390.0 K .25 W 5.0 X CC 
THERMOSTP.Tto;110,c;22o~HORM OPEN 
H~AT SINK 0-220 SINGlt 
TUBING, THiH WALL:.0~210 UL 
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REWORK INSTRUCTIONS 

~IRE ADDS SIDE I 

0-6 FROM CZZ TO (24 

0-7 FROM C20 TORSO 
0-8 tROM C41 TORbO 
0-C) FROM OTHER SIDE OFC41 TO OTHER SIDEOFRbO. 
0-11 FROM R20 TO PTH LEADING TO J2 PIN I 

6 

C:H8 FROM QI/COLLECTOR TO RSI .(WRAP WIRE AROUND COMPONENT LEAD) 

(CMPONENT ADDS SIDE I 

0-10 INSTALL R79 BY DRILLING ONE .04z'' HOLE 
AS SHOWN AND TACK SOLDER TO LARGE GND. 
E.TCH ON SIDE 2,, ALSO TACK SOLDER OTHER 
Sl[)E OF RESISTOR TO ETCH LEADING TO 
J2 PIN c; SIDEI . 

0-11 INSTALL R78 BY DRILLING ONE 042' HOLE 
AS SHOWN AND TACK SO...OEK TO SIDE 2 
ETCH LEADING TO BASE OF qq. ALSO TACK 
SOLDER OTHER SIDE OF R78 TO ElCH 
BETWEEN Rt;4 AND 8 PINI I SIDE L 

0-tc; INSTALL RBO BY TACK SOLDERING ONE SIDE TO 
ETCH RUN LEADING TO El-IO ANO TACK SOLDER 
OTHEI\ SIDE TO ETCH RUN BETWEEN Do/CATHODE 
AND PTH UNDER R10. (USE .zc;" APPROX. 
SLEEVING, ITEM 121, ON SIDE CONNECTED TO 
Db .. ) 

0-16 INS TALL Cl5 BY DRILLING TWO .042" HOLES AS SHOWN. 
TACK SOLDER BOTTOM LEAD OF COMPONENT TO ETCH 
LEADING TO Q12/BASE.(SIDE 2) TACK SOLDER REMAINING 
LEAD TO ETCH LEADING TO 012/EMITTER.CSIDE 2) 

0~7 INSTALL RSI AND C42 BY DRILL.ING FOUR .042"HOLES. 
TACK SOLDER TOP LEAD OF C4Z TO ETCH RUN BETWEEN Cl 
AID RI. C SIDE Z> JUMPER BOTTOM OF C 42 ANO TOP RSI USING 
CO"MPONENT LEADS.CSIDE 2) TACK SOLDER BOTTOM LEAD OF R a1 · 
TC ETCH RUN BETWEEN Q2 /COLL.ECTOR AND C2 /POSITIVE.< SIDE 2> 

Oalq - INSTALL R8Z BY TACK SOLDERING ONE SICE TO ETCH RUN BETWEEN 
Elf-8 AN:> ()(y(ATHODE. TACK SOLDER OTHER SIDE TO ~TCH RUN 

A. BETWEEN t<'Z AND R26. 

..... lmftlli\' .... --- .... 

8 7 6 

5 

Eco#1 
WIRE DELETE SIDE I 

1-1 FROM Ql/COLLECTffi TO RSI. 

COMPOt-ENT DELETES SIDE I 

1-2 DELETE CS DEC "I0016IO-OO. 
1--, DELETE C42 DEC *101'3466-11. 
i-4 DELETE R8i DEC *'l~"T<i-00. 
1-c; DELETE Rt«; DEC* 1'~174qlf - 00. 
1-6 DELETE Rl8 DEC_, 1"31b84'3 -00. 
1-7 DELETE Cl~ DEC *°1002476-00. 
1-8 DELETE RSZ DEC -*l'W+~~oo. 
1-9 DELETE 02 DEC "'IOOIE:>IJ-00. 
1-0 DELETE R,2 DEC "r~oc;;c;;-oo. 
1-11 DELETE 011 DEC ;11~9';-02. 

COMPOt\ENT ADDS SIDE I 

1-12 ADD Ric; DEC '* 1'31'3'42 - oo. 
1-1'3 ADO RSI DEC 1' 1':30142c;-oo. 
1-14 ADO R12 DEC~ 1".3f>O%- ()(). 
l-f5 ADD Rl8 DEC' l~,7S2-00. 
I-lo ADO Cl'3 DEC tf' axxJ26-00. 
1-17 ADO Rc;z DEC ff" r:3C:Xl16'5 -oo. 
1-18 ADD 02 DEC 4'lal278'3 - CO. 
1-R ADD D'31 DEC 4"'111'5112-00. 
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SHEET Al AUTOMATED BY PRTLSl.JP(~q) 

LINE ITEM DOCUMENT NUt18£R 

p A R I s 
DESCRIPTICN 

L I S T 
QTY FER VARIATION 
00 YA REFERENCE DESIGNATOR PART NUMBER 

l l o~M0-50138&&-o-o 50138&&-00 DRILL + ETCH SRO 1 1 
2 2 BLANK 0 0 
"' 3 1001&10-00 . 01 MFD SOV +80-20~; ZSU CER 2 2 
q Y 1000020-00 '80.0 MMF lOOV 5X200PPM MICA 1 l 
S 5 100578"+-00 .01 MFD !DOV 200V lOX MYL l 1 
& c 101027"+-02 1 MFD sav +80-20X CER 3 3 
7 7 10118L+7-02 .. 01 . MFO oOOV lOX POL YPROP 1 1 
8 8 10118"+7-03 .00"+7 MFD &DOV !OX · POLYPROP 2 2 
~ g 101278"+-00 .0~7 MFD SOV +80-20X CER 2 2 

10 10 1013"+00-0"+ 33.0 MMF SOV SX CER 1 1 
ll 11. 1013"+00-0o 100. 0 MMF SOV SX CER 2 2 
12 12 1013"+&&-08 &80.0 MMF SOV lOX X7R CER 2 2 
13 13 1012783-00 .022 MFD SOV +80-20Y. CER 1 1 
l"+ 1Y 1013"+o&-12 2200.0 MMF SOY !OX X7R CER 2 2 
15 15 1013"+&&-11 .22 MFD SOV +80-20X ZSU CER 5 S 
le lo 10lt.fl70-00 2700.0 MMF lOOV lY. 70PPM MICA 1 ·1 
17 17 1015573-01 5&00.0 MMF SOV SY. CER 2 2 
18 18 1017"+72-00 . 10 MFD 35V +50-lOY. AL EL 3 3 
lg ig 1Dloqq2-oo 2700· MFD 25V +75-lOY. AL EL 3 3 
20 20 1015202-03 .0013 MFD loOOV lOX POLYPROP 1 1 
21 21 1103~Yl-OO lN 75oA VZ= 8.2 SY. .YOW P l 1 
22 22 1105275-00 0 072 TR= lSNS PIV= oOV SI 21 21 
23 23 1112SqS-01 AllYB PIV=200 I: IA q q 
2Y 2~ 1112SgS-02 AllYM PIV=&OO I= lA 1 1 
25 25 1115112-00 PIV=800V I=lA Y Y 
-2~ 2& 1117yqo-oa LIES 1Y03 RECTIFIER lSOV SA T0220 2 2 
27 27 . q107252-00 TUBING~SHRINK 31. 8 DIA.EXP UL AIR AIR 
2~ 28 1213Y2o-03 ~~~~R~!~~R~2ofo1~~~~H BRASS ELEC ~ ~ 

CE>~Cl8 
Cl.J 
C33 
Cl7,C23,C2Y 
C38 
C3&,C39 
C'il,Cg 
C28 
C21, C27 
C22,Cl5 
C32 
Cl9 C3t.f 
C3-t5,C2'1,C30 

. Cl 'i 
C7 ClEi 
c10-c12 
C31,C35,C37 
CLf 0 
D<3 
01-08 010-018 020-023 
D19,D2'i,D2S,D27,D35-039 
030 
D28,03Y,DLfO.D31 
02&,02g . 

OF Alf 

~o ~6 l~l~~B~=8~ INSERT:w10 INTERNAL TAREAos:THRU 2 2 
+•+++•+••··~··••++++++++++++~+++++++++++++•+++++++++++++++++++++++++++•++++++•++++++++++++++++++++++++++++++~++++++++++++++++++++++ 
! REVISION HISTORY !BASIC PART NO: 5~138o7 ! ! ! ! ! ! ! ! ! ! ! 
!+++++++++++++++++++++++++!+++++++++~++++++++++++++!ORN: J. FERGUSON !DATE: S-AUG-80 ! ! D ! I ! G ! I ! T ! A ! L ! 
!ENG! ECO NUMBER !REV !SECTION A OF A . !+~++++++++++++++++++++++++!++++++++++++++•+!++++++!+++!+++!++•!+++!+++!++~!•+-+! 
+++!++++++++++~•+-+++•++++!++++++++++++++++++++++++! . ! . !TITLE PARTS LIST I 

---! INITIAL 8 !SECTION.VARIATION INDEX !CHK'D: J. FERGUSON !DATE: 21-0CT-80 ! ! ! 1 CAJ 00 YA !++++++++++++++++++++++++++!++++++++++++++++! H7211 COMMUNICATIONS REG • 
! i [8] ' . ! ! i 
! · i CCJ DES.ENG: D. DRINKWATER !DATE: 21-0CT-80 ! ~ 
• i [0] ++++++++++++++++-++++++++++!++++•++++++~++++!++++++++++++++++••~+++++++++++++++! 

i [El ! ! DOCUMENT NUMBER ! ! rFl RESP.ENG.: C. LANOINO !DATE: 21-0CT-80 !++++++++++++++++++++++++++~+++++++! 
CHl +H+++++++++++H++t-+++-++++!++-•+-++++++++++++!SIZE!CODE! NUMBER ! REV ! 
[J] . . ! . ! ! ! ! I 

CKJ .MFG.ENG.: H. ORTIZ !DATE: 23-FEB-81 ! K ! PL! SY138&7-0-0BP ! 8 ! 
CLl !++~+++++++++++++++•+++++++!++++++++++++++++!++++!++++!•++++++++++++++++!++++++• 

• CMJ !ASSEMBLY NUMBER: !TOP DOCUMENT NUMBER: ! FILE NAME: !EOIT 1i 
! . . . . CN l ! 0-UA-SLf 138&7-0-0 ! B-DD-SY 138&7-0-0 · . ! Z130<38. PLS ! 12 ! 
!+++ +++++++++++~++++ ++++ ++++++++++++++++++•++-+++!++++++++++++++++++++++++++!•+++++++++++++++++++++++++!+++++++++++++++++!++++++! 
! "THIS DRAWING ANO SPECIFICATIONS HEREIN,1. ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED • 
! OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. i 
! . · · . COPYRIGHT CC) 1<381. DIGITAL EQUIPMENT CORPORATION 

11 
• . !. 

!++++++++++++++••~~++++++++++++++++~~~~~~rr~r++~++~•~~++++++~++++++~+~++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++! . . 



SHE£7 A2 OF Al.f AUTOMATED BY FRTLST.3PtYL.i) 
LINE ITEM DOCUMENT NUMBER 

P A R r s L · s l 
DESCRIPTION 

QTY PER VARIATION 
OQ YA REFERENCE DESIGNATCR PART NUMBER 

31 31 1215228-00 HEAT SINKJT0-220,VERTICAL MNT 2 2 
~= 32 12lb122-11 HEAOER.lSb 'iPOS KEYED 1 1 33 33 1217ggQ-OY HEAOER.15& &SKT RCPT 1 1 
3Y 3'1 1217C3C30-02 HEADER.15& SSKT RCPT 1 1 
35 35 1213'12&-0l HEAT SINK T0-3 1 1 
3& 3& 1301'125-00 300.0 .25 w 5.0 /. cc 1 1 
37 37 1300171-00 10.0 1.0 w 5.0 x - cc l 1 
38 38 130022C3-00 100.0 .25 w 5.0 Y. cc 'i Lf 
3g 3q 1300287-00 270.0 1.0 WlO.O x CC 1 1 
LfO ~O 1300315-00 Y70.0 .SO W 5.0 Y. CC 2 2 
Lil '11 1300305-00 1.0 K .25 W 5.0 % CC 2 2 
'12 Y2 13003C31-00 1.50 K .25 W 5.0 X CC 1 1 
~3 '+3 13003C38-00 1.80 K .25 W 5.0 x CC 2 2 
'1'1 yq 1300Y17-00 2.20 K .25 W 5.0 x CC l 1 
'15 '15 1300'120-00 2.70 K .25 W 5.0 X CC l - 1 
Yo '1& BLANK 0 0 '17 - Y7 1300'17C3-00 10.0 K .25 W 5.0 Y. CC 13 13 CONT 
YB YS 1301317-00 10.0 .25 W 5.0 x CC _l 1 
yq yg 1301320-00 1.20 K .25 W 5.0 X CC 2 2 
50 so 1301Y23-00 &.00 K .25 w·s.o x cc 3 3 
s1 s1 1301sgo-oo s&o.o .25 w 5.o x cc 1 1 
52 s2 1302377-oo Jq.o .25 w 5.o r. cc 1 1 
53 53 13023q'i-OO 30.0 K .25 W 5.0 Y. CC 1 1 
s~ SLi 1302'i&o-OO 100.0 K .25 w 5.0 Y. cc 1 1 
SS 55 13028SC3-00 5.7& K .25 W 1.0 x RNSSD-FlO l 0 
5& So 130311'1-00 1.0 K .25 W 1.0 Y. RNSSD-FlO 2 2 
57 57 1303187-00 820.0 K .25 W 5.0 Y. CC 1 1 
58 58 1303305-00 . &.gs K .25 W 1.0 Y. RNSSD-FlO -1 0 
5g sq 130'i80o-OO 150.0 3.0 w 1.0 Y. WW 3 3 
oO oO 1303311-00 q&.~O K .25 w 1.0 Y. RNSSD-FlO 1 0 
ol ol 130Y858-00 3~8.0 .25 w 1.0 Y. RNSSD-FlD 1 0 

g~ g~ f~B~~~b=BB l:~1 ~ :~~ tl f :B ~ ~~~§B:~fB f a oY &~ 1305121-00 38.30 .25 W 1.0 Y. RN55D-F10 1 1 
SS &5 130512~-oo 287.0 .25 w 1.0 Y. RNSSO-FlO 1 ·a 
oS co 13053'io-00 27.0 K .25 W 5.0 X CC 1 1 
&7 o7 1305&21-00 111.10 .25 W .10X RNSS0-810 2 2 
&8 &8 131'i350-00 1.0 2.0 WlO.O Y. FUSE 1 1 
sq sq 1310&32-00 2.37 K .25 w 1.0 /. RNSSD-FlO l 1 
70 70 1311522-00 200.0 .25 w 5.0 Y. cc 2 2 
71 71 1312123-00 220.0 3.0 W 1.0 Y. WW 1 1 
12 72 1312q30-oo s.10 K- .2s w 5.o x cc 2 2 
73 73 1312q33-oo 3bO.o K .2s w s.o x cc 1 1 
7'i 7Li 1313153-00 28~ 0 K • 25 W 1. 0 Y. RN550-F 10 1 1 
75 75 1313580-00 3&0.0 .25 w s.o Y. cc - 1 l 
7& 7 0 13150q&-OO . 1.87 K .25 W 1.0 x RN55D-F10 -1 1 

J3 
J2 
Jl 
R81 
RoS 
RY,,.RY7,R7o,Ro0 
R7c: 
·R57, RoY 
R20,R52 
R25 
R33,Rlf5 
RS 
R38 

R1 4R3~Rl2,Rlq.a.R3'3~§YO,R51,R53, RS ,R~o,R,8,RoO,Ro~ _ 
RS2 
RE> R31 
Rs0,R&l,R7C3 
R21 
RS3 
R22 
RLf'3 
Rl'i 
Rq..,RJY 
R2o 
R~Y 
R&E,,Ro7,Ro'3 
R27 
RB 
RLf 2 
RLf 1 
RSS 
R3o 
R2 
Rll, RYS 
R77 
RLf 3 
Rl7,Rlfo 
R71 
R7..,R37 
R3u 
RlO 
RSC3 
R32 
R2Y ·77 ~7 13QqLil3-00 - 3:83 K .25 W 1.0 X RNSSD-FlO 1 1 

·~••+•++++++++++++++++++++++++++++++++~+++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++++++++++++++++++++++++++•+++++ 
!. ! ! ! ! ! ! - !TITLE •.!SECTION n OF n ! !SIZE!CODE! DOCUMENT NUMBER ! REV ! 
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AUTOMATED BY PRTLST.3PC4Yl 

LINE ITEM DOCUMENT NUMBER 

78 
7q 
80 
81 
82 
83 
81.f 
85 
8El 
87 
88 sq 
go cu 
g2 
g3 
qLf 
gs 
% 
q7 
gs 
gg 

100 
101 
102 
103 
lO"i 

. 105 
lOEi 
107 
108 
1og 
110 
111 

j 112 

1
1 

m 
I 

I 
I 

11& 

117 
118 
11<3 
120 
121 
122 
123 

78 7q 
80 BLANK 
81 
82 
83 
81.f 
85 
8E> 
87 
88 gg 
qo 
'31 
g2 
c33 

.CJi.+ 
q5 go 
g7 
gs 
qg 

100 
101 
102 
103 
10'1 
105 
10s 
107 
108 
10q 
110 
111 ·BLANK 
112 
113. 
11 Lf 
115 
11& 

117 
118 
11g 
120 
121 
122 
123 

PART NUMBER 

13111350-01 
131'13C37-00 

13133'12-00 
1317522-00 
1317515-00 
131ao3g~oo 
1302385-00 
1510705-00 
1510853-00 
1512782-00 
1513Li813-00 
1513'1C30-00 
151Li271-01 
1117001-00 
H:il7557-00 
Io17i+'+o~oo 
1017407-00 
lql2107-00 
lg121oa-oo 
1 <u&aic3-oo 
1C31705<3-00 
'3000021+-013 
gooe,010-01 
qoo77q3-01 
goo&sse,-oo 
gQOooSfrOO 
'3000088-00 
<3007801-00 
'30082E>B-OO 
gooags7-oo 
CJOOCJ7o<3-00 
CJOOCJ7<38-00 

1312452-00 
1305128-00 
130'18&3-00 
13135<38-00 
1313752-00 

CONT 
1301.fSS&-OO 
1305125-00-
13135'37-00 
1013Yo&-22 
1018000-02 
1310571.f0-55 
<3l072Sfr11 

P H R i S L I S r· 
DESCRIPTION 

. 220 2. 0 i~ 5. O~~ FUSE 
g. 53 K • 25 W l. 0 X RNSSD-FlO 

18.70 K .25 W 1.0 x RNSSD-FlO 
1.0 .25 w 5.0 h cc 

.OY 3.0 W 3.0 t. WW 
1.0 K lY.0 W 5.0 X WW 

750.0 . 1.0 w 5.0 x cc 
XA 05 NPN SOOMW SI SO 50 P 
MJ 1000 NPN qowc SI oO lK y 
8UYo<3A NPN lOON 51325 15 
2N YYOl NPN 3SOMW SI YO 20 
2N YY03 PNP 350MW SI-YO ~O 
0 YYQS NPN 31W SI225 30 
MCR oq-1 THYRISTOR 
XFMR,CURRENT RATIO 1:2:100 PC MT 
XFMR P=370V S=VARIABLE 
PULSE XFMR PC MOUNT 

~~~ SbL~MtM~~~~ QUAD 
3527A MODULATOR~REGULATING 
3SY3 P.S. SUFE~VISORY CIR 

EYELET~ROLL FLANGE .08<30DX .125 
SCREW ~AN PHIL Y-LiOX Sil& SS 
SCREW~PAN:PHIL S-32X g11& SS 
NUT H~X , Y-YOXllY AF X 31 
WASRER, FLAT, .312 O.D. X .lSo I 
WASHER, LOCK, S.S. #Y 
WASHER LOCK S.S. #& 
COMPOU~D, THERMAL JOINT 
NUT HEX o-32X l!Y AF X 3 
WASRER, RECTANGULAR .YOSX.225X.O 
SPACER, CERAMIC, .18c OOX.078 ID 

3.71.f K .25 W 1.0 x RN55D-Fl0 
S.fu2 K .25 W 1.0 x RNSSD-FlO 

3lb.0 .25 W 1.0 x RNSSO-FlO 
32.YO K .25 W 1.0 x RNSSD-FlO 
15.0 K .25 W 1.0 x RNSSD-FlO 
Y.~Y K .25 W 1.0 x RNSSD~FlO 

383.0 .25 W 1.0 x RN55D-F10 
23.70 K .25 W 1.0 x RNSSD-FlO 

.1 MFD SOV +80-20X ZSU CER 
22 MFD 35V +50-lOX AL EL 

WIRECWRAP>JOAWG UL1Lf23 
TUSING, THIN WA.LL,. 027!0 UL 

SHEET A3 
QTY PER VARIATION 

00 YA REFERENCE DESIGNATOR 

1 1 
1 1 
0 0 
1 0 
1 l 
2 2 
2 2 
1 1 
Lf Lf 
l 1 
1 1 
2 2 
2 2 
1 1 

. 2 2 
l l 
l 1 
1 l 
1 1 
1 1 
1 1 
1 l 
'i Lf 
2 2 
Lf 'i . 
2 2 
0 & 
2 2 
'i Li 

AIR A/R 
2 2 
2 2 
Lf Lf 
0 0 
1 1 
0 2 
a 1 a 1 
1 -

1 
0 1 a l 
1 1 
3 3 
1 1 

AIR A/R 
AIR A/R 

R73 
Rlb 

RlS 
R70 
Rl3,R58 
R7Y,R75 
Ro8 
Ql,Q2,Qll,Ql2 
QS 
Qll.f 
Q7,Q10 
Q8J.Qq 
Ql.:s 
D'il,Dl.f2 
T3 
Tl 
T2 
E'i 
E3 
El 
E2 

R35 
R'il.f, Ri.+ l 
R3o 
R27 
Rl8 
RlS 
Rllf 
RS 
R2E> 
Cl,C20,C25 
C2 

OF ALT 



AUTOMATEr BY PRTLST.3PC~l.f) 

LINE ITEM .DOCUMENT NUMBER 

P A R r S L I S ·T 

DESCRIPTION 
QTY PER VARIATION 

PART NUMBER 00 YA REFERENCE DESIGNATCR 

121.f NOTE: 
125 NOTE: 
12Ei NOTE: 

ITEM Ul22· .37' IS USED. 
ITEM Ul23i .13' IS USED. 
ITEM ~27; .15' IS USED. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

! ! ! ! ! ! ! . ! TITLE ! ! 
! D ! I ! G ! I ! T ! A ! L ! H7211 COMMUNICPTIONS REG !SECTION A OF A ! 
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8 

D 

+ 1sa vol 

c 

a 

TP22 

-15'1)V 

+14V 

-14V 

BIAS FHN 

JI 

TP23 

R73 
.22 

7 

TP21 

? 

1/2\JI 
-c3a 

.01 
600V 

031 
RGP,:;K-OOb 

R7S 
11< 

14w 

035 R76 TP43 ..___-1 
At 14s roc 

R17 
I 
2W 
10%. 

JI 

TPl8 

C4C 
.0013 

1600V 

7 

7 

a 

T2 

R72 
270 
IW 

o::s 
All4B 

6 

018 

f.156 
l.eJK 

6 

R57 
470 
llZW 

019 
All4B 

R55 
38.3 
I'• 

I 

TP36 

R37 
S.IK 

R5~ 
6.E:K 

TP42 

013 
044QS 

+14V 

TP39 I 

I czi 
..L C28 ..,.... .J 

33FF 

5 

025 
All48 

14 

012 

2 

C34 
2200PF 

t· 

TP4~ 

? 
k5'1 
10 K. 

SCR GATE 
+14V 

R62 
10 

R78 
IOK 

4 

+14V 

R53 
10K 

TN.OFF OR 

Cl5 
680PF 

023 

01 

1"/'/V 

R3 

/OK 02 

OIZ 
AEI~ 

~ 

3 

TPIS,16,17 

(OUTPUT) 

-co-ic;v '1?lA 

-YA-12V@.1A 

* COMPONENT VALUES 

-oo -YA 
OUTPUT VOLTAGE -ISV -12V 

R44 6.98K 1% 5.~2K 1% 
R41 6.81K 1•1. 5.621< ,.,. 
R36 287 1•1. 316 1 •1. 

NOTE: 
ALL UNMARI< ED DIODE:, ARE 06 72. 

013 

13 

c 

B 

1 Tl,,IJ 



8 

0 

c 

CLOCK 

Fi;EQ SHIFT 

B 

CH3 INH 

A 

Oti!W 

Q 

J2 

2 

Tf.>6 

-· 

5.IV 

lR24 
'-B1K 
1°/o 

, .. ,. 

TPS 

a -e l-0-l99£1v<3 - _... 

Tl 

PARTOFTTI 
SHEET! : 

I 6 

7 

D29 

UE51403 

+ 

TP26 

R21 
560 

0 

C37 (29 
R68 
750 

27JO .22 3W 
2c;v 

+14V 

5,IV 

SHT ON 

6 

TP38 

011 

I I 
L~A~~·....J 
MJIOOO 

Cl 

r 

5 

TP32 

5 

* Rl5 

D4 

06 

i' 14V 

Rl9 
10K 

5.IV 

R25 
I.SK 

Cl8 TP33 ~27 
~.01 .-------i 

Rl3 
.04 
3W 

Rll R4 
Ill.I 100 
1% 05 

R26 
23.7K 
I ot.. 

TP31 

* Rl4 

TP27 

.J 

042 
MCR69-I 

Rl7 
200 

........ ------------1 .. 2.;N 
+14V 

TP2t> 

RBI 
100 

C9 
.~47 

TP24 

2 

TP7,8,9 

C3 Cl~ 
.22 10 

+14 

J3 

TP44 

1 

(OUTPUT) 

-OO +1c;y@ 2A 

-YA+ 12 V@ 2A 

+14V 

R7 
S.IK 

?!~~-I!_ -~~·~ _: _: I 
1-------'---------t-7~'----t --~~-

I UV lg 

I 

s.1v 

Rl0 
28K 
lo/. 

TP28 

TN OFF DR 

4 

b 
TP30 

cs 
....__.22~ 

-ov 

I 
I 

81 

I 

I ii 

IND I .___....,....___. I 

3543 
E2 

I 
I 
I 

SCA( 
TRIG1 I 

I 121 COM RESET I '------t---·--_J 
R2 
27K 

QI 

AOS 

* COMPONENT VALUES 

-00 -YA 
OUTPUT VOLTAGE ISV 12V 

R 115 1S.7K 115.0K 

R 14 S.76K I'¥ 4.64K1'1. 

ALL DIODES 0672 UNLESS NOTED OTHERWISE. 

3 

COM~"1UN I CAT I 0 N 
REG 

2 1-......... 

0 

c 

I 
0 

I 

[g 
r") 

Q" 

tO 

u 
IC 

B 

A 



lo 
I 
I 

I 

:C 

B 

. .. I 
.... , 
. j 

.A 

I 
NOTES1 

STEP l + Y FD<IS 
REPEAT ,. X FD<IS 

8 7 

6 

. ,. ... 

s A 

5 

1 REF. 
(J7) 

SEE NOTE 2 

VIEW A-A 
<SCALE: NONE> 

5 

3 

-,30 
REF" 

ETOt REV. 

2 

SEE NOTE 1 _ 

r 
430 
REE" 

T~I 

DI 
+ 

Jc; 
+ 

z 

IX 

J1 

COMPONENT SIDE VIEi 

IOQTY. I 

8 

A 
T 

2 

12 CQTY 2> 

SEE NOTE2 

41 '+O-

H 
+ JI It 

+ + 
+ + 
+ . + + 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

I+ 

0 

c 



AUTOMATED BY PRTLST.3PCYl.f) P A R T S L I S T SHEET Al OF Al 
QTY PER VARIATION 

LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION 00 REFERENCE DESIGNATOR 

1 l O-MD-501387&-o-o 501387&-00 DRILL ANO ETCH BOARD l 
2 2 1700213-00 CIRCUITlFLE~IBLE DISTRIBUTION l 
3 3 120C3t3'il-OS HEADER. 00 lOPOS RT ANGLE l J7 
"+ y 1211001.f-Ol . SOCKET.100 i.+OPOS BOTTOM MOUNT 1 J2 
5 5 12182"+3-02 HEADER.100 2PIN STRAIGHT 1 J8 
& & 121&112-0"t HEADER.100 12POS 08 SHROUDED 1 JS ., .,. 1218027-00 HEADER LtPIN RT ANGLE 1 J3 . i 

8 8 121oc:No-02 LEO HOLDERC3-0EC PART ll-l08b4) 1 
C3 q 1110321.f-OO LEO lMCD~lOMA PIV=3 3 01-03 

10 10 C3010128-00 SCREWETAPPINGNTYPE PAN ,PHIL, 1 
11 11 C-M0-7Y251C3&-o-o i'-1251'30-00 BRACK T STRAI RELIEF l 
12 12 C300002i.+-Ol EYELET,ROLL FLANGE .12100X .1C32 2 
13 13 12182"+3-00 HEADER.100 3PIN STRAIGHT l J& 
l'i l 'i 12182'+3-03 HEADER.100 oPIN STRAIGHT l JL.f 

........ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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I _:a ..L PWR 
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DIGITAL EQUIPMENT CORPORATION 

H72028 POYER SUPPLY tCGINEERING . 
THIS DRAWING AND SPECIFICATION, HEHEIN, ARE THE PROPERTY 
OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE 
REPRODUCED OR COPIED OR USED IN WHOLE ORE IN PART AS THE 

,BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN 
PERMISSION 

.COPIRIGHT ~. 1981 DIGI.TAL EQUIPMENT CORPORATION 

!!.! DESCRIPTION CHG NO ORIG 

ENG APPD DATE SIZE CODE NUMBER 
C. 'ii. C.Jh.,01114 D · cs~ G/zf,1'~1 -A - ~ ~B-0 

J SHEET 1 OF 39 

DIGITAL EQUIPMENT CORPORATION 

Chapter 3 ELECTROMAGNETIC INTERFACE 

3. 1 LIMITS OF EQUIPMENT GENERATED INTERFACE 

Chapter 4 APPLICATION SPECIFICATIONS 

REV x-

APPD BY 

TW 

4 .·1 
IJ.2 
IJ.3 

INPUT·- VOLTAGE, CURRENT AND CORD REQUIREMENTS 
OUTPUT - VOLTAGE, CURRENT AND CORD REQUIREMENTS 
LOAD DUTY CYCLE 

4.4 
4.5 
4.6 
4.7 
4.8 
4.9 

Chapter 5 

5. 1 
5.1.1 
5.1.2 
5 .1. 3 
5.1.4 
5 .1.5 
5 .1.6 

5.2 
5.2.1 
5.2.2 
5.2.3 
5.2.4 

5~3 

5,i, 

Chapter 6 

6. 1 
6.2 
6.3 
6.IJ 
6.5 
6.l 
6.7 
6.8 
6.9 

PARALLELING REQUIREMENTS 
LOAD CAPACITANCE 
LOAD CONNECTION CHARACTERISTICS 
REMOTE SENSE 
BBU REQUIREMENTS 
RETU~N WIRE VOLTAGE OFFSETS. 

LOGIC SIGNALS SPECIFICATION 
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CHAPTER 1 
SCOPE 

,:, 
1.1 General Description - H72-00 §eries Pow~r Supplies 

, .2 

This specification covers ~~ orf-11ne, high frequency switching 
power supply with a regul~t•d 5 volt main output at 0 to 60 amps, 
•e•ory and comaunications qpt1ons outputs up to -OOW total for 
all. It consists ot a mot.tierboard with supporting chassis and 
input• output connection3. • Size is approxiaately 15 x 50 cm. and 
12 cm. hi&hi weight is approximately 8 kilograas. Input power is 
90-132 or 180-264 (intern•t4elect switch) at 48-63 Hz. 

Outputs are dlvl.ded into t,t,tree groups: Main output C Channel 1 >: 
5.lY ••1ni Hemor·y outputs (Channel 2): +5Y at 15A for MOS memory, 
and DC Fan/TU58 power; Com Outputs (Channel 3): ~15V. 

All outputs except ran/TUSS +12V feature overvoltage and 
overcurrent protection and are regulated independently of one 
another. Battery backup "'l,nd AC standby are operable ror the 
memory power channel (CH2),~·· 

Additionally, AC low and ~~~ow signals are provided as well aa 
AC line clock and boot enlil,ble. This power supply will be UL 
recognized, CSA certified and comply with DEC-STD-119 Rev a. 

Reference Documents 

DEC Standard 023 - Circuii Schematics 
DEC Standard 60 - Policy ,.·Relating to Nationally and 

DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 
DEC 

Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 
Standard 

Internationally Recognized Laboratories. 
102 - Sectioftt7 - EHi 
102 Environmental Standards 
116 - Workman~hip Standards 
119 - Product Safety 
120 - Cooling Standards 
122 - AC Power.Line Standard 
123 - Power ~f.¥\trol Bus Standard 
139 - Reliability Prediction 
158 - Unibus . 

Engineering Print Set 
DEC Standard 002 - AC Power Wiring, Grounding, Receptacles and 

Nameplates 
DEC Standard 030 - Module 11.anufact.uring Specification 
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CHAPTER 2 
ELECTRICAL SPECIFICATIONS (H7202B) 

2.1 Input Specifications - AC Line 

Note: Selection of low range or high range is accomplished 
through a tool operated slide switch located adjacent to 
the circuit breaker. A clear cover is also used to 
discourage casual ~peration. 

2.1.1 Line Voltage 

Note: Line impedance must be sufficiently low to assure less 
than SS total harmonic distortion or the line AC waveform. 

Low Range: (120Y nominal) 90-132 (rms) single phase three 
wire. 

High Range: (240Y nominal) 180-264 Crms) single phase 
three wire. 

2.1.2 L!ne Frequency 

47-63 Hz for either voltaie range. 

2.1.3 Line Current 

2., .s 

Peak and RMS ourre-nts vary proportionally with line 
voltage. 

Low Voltage Range: 8.5 amperes Crma) max. and 25 amperes 
(peak) max. at a nominal 120 VRHS 
line. 

High Voltage Range: 4.2 amperes (rms) max. and 12 amperes 
(peak) •ax. at a noainal 240 VRMS 
line. 

Power Factor 

The ratio of real power to apparent power ~hall be greater 
than 0.60 at full output load and nominal input voltage. 

l!!.!:.!!!.!:!.-£.~ 

At first. appliaati.on of input voltage to the power supply, 
the stated surge c~rrent may be reac~ed for 1/2 ~ycle of 
the input. line. f'g)..low1ng that., there wUl be repetiti·vc 
peaks of lower amplitude·for up to 10 more oycles of the 
line. 

Haximu1u: LRr Voltaae Range: 

t~h Voltaae Range: 
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fo'IGURE 1 

FUNCTIONAL BLOCK DIAGRAM FOR H7200 SERIES POWER SUPPLIES 

Battery----+~..:..+ ____ ..., 
backup ~ >-_i_oo ........ _v_oc....._.., 
Power 

INTERNAL 
LOW 
VOLT.".GE 
SUPPLY 

Control 
Supervisor 
Circuitry 

33 KHZ 
Inverter 

Reet./ 
Filter 

+5V a~ Channel 

0-60A 1 

[~g t~~1 Ll'C 
DEC Power Bu 
Console----' 
liBU Signah-E--­
Boot Enable 

33 KHZ 
Inverter 

Rect./ 
Filter 

;~~V) Channel 
-5V 
-12V 2 

AC 

Rectifier/ 
Filter 
Inrush 
Limit 

Rect./ 
Filter ~~;v) ·Channel 

.:!,12V 
3 

Input ..._ _ __,,................,1:--..... 
120/220 
240V 
50/60 
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2.1.6 Input Overload Protection 

A two pole circuit breaker is provided to protect the 
input wire and components. l'his·breaker is 3ccessible and 
is a 15 Amp rating for both 120V and 240V settings. 

2.1.7 Insulation/Hi-Pot 

2.1.1.1 2120 V de and 300 VAC, (rms) 50 Hz b'l;ltween input 
and frame and shields for 1 minute as specified 
in DEC-STD-119 Rev C, section 2, paragraph 2. 

2.1.1.2 2500 VAC (rms) 50 Hz between input and output for 
1 minute. Iti accordance with DEC•STD-119 Rev C~ 
This excludes the line filter. 

2.1.7.3 All isolation transformers shall hnve been hi&h 
potential tested prior to assembly into a module 
or assembly. Devices without shields will have 
been tested to reinforced insulation levels (3750 
VAC). 

2.1.e Input Power 

The average input power shall be 650 watts max. w(th the 
outputs loaded to a tot.al of 400 watts. 

2.1.9 Grounding 

The green/yellow bonding ground wire is connected to the 
metal case and to transformer shields. It is internally 
connected to the main 5V return. 

2.1.10 ~ide-Through Capability 

All outputs are maintained within stated regulation limits 
for a minimum of 6 milliseconds after input power inter­
ruption at low line (either volt~3e range)~ AC low may be 
~sserted at the interruption; DC Low will follow a minimum 
of 5 milliseconds after AC Low. (See power~down protocol 
Seot.ion 5.J.) The delay from power interruption to AC low 
increases with higher line voltage (either range) and 
lighter loads. 
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2.1.11 Efficiency 

'l'he ratio of output DC power at the power supply termi­
nals to the input real power shall be 0.65 minimum taken 
at 5V/60A in either input voltage range. This ratio may 
degrade to .60 when other outputs are loaded. 

2.1.12 Input Over/Under Voltage Conditions 

Undervoltage: The power supply is capable of with­
standing any undervoltage condition for any duration 
without damage or degradation. 

Overvoltage: The power supply i~ capable of withstanding 
an input overvoltage of 150 VAC (RMS (low voltage range)) 
or JOO VAC (RMS) (high voltage range) for one second 
maximum without sustaining any internal damage or 
degradation. Th~ outputs are protected from overvoltage 
(within crowbar range) under these conditions. Over­
voltage in excess of this may be damaging to the power 
supply. 

2.1.13 Input Line Noise Susceptibility 

2.1.13.1 Transients 

Note: A spike is defined as a voltage transient, of 
either polarity and of either common or 
differential mode, with a ~ise time (lOS to 
90J) of 0.1 micro-seconds or less and a fall 
time (to 10J) of 10 micro-seconds or more. The 
average power of spikes shall not exceed 0.5 
watts. They may occur at any phase value of 
the input AC, adding to the instantaneous 
Vi\lUe. 

2.1.13.1.1 Low Energy Transients 

In accordance with DEC-STD-102.7 
Rev .£. 

2.1.1).1.2 High Energy Transients 

In acoordance with DEC-STD 102.7 
Rev £. 

2.1.13.2 Conducted Noi~e 

In accordance with DEC-STD-102.7 Rev £· 
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FIGURE 2.1 DYNAMIC RESPONSE TIME 

Rate of 
Current~ 
Change 

I 
Response 
1'1me 

Load Current Step ~-~~~~ 

Regulation Band 
Settling l'ime 

2.1.13.2 Radiated Noise 

In accordance with DEC-STD-102.7 REV f. 
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2.2 Output Specifications 

This power supply has a fixed 5.1V output on the major board 
with remote sense capability. Other outputs are provided from 
the regulator cards. These outputs are regulated at the card. 
(See Table I.) 

2.2.1 Output Voltages (Table I) 

for all outputs, The "Total Tolerance" is the 
root-sua-squared of errors due to: 

Initial Tolerance 
Dynamic Volta~e Limits 
~ine/Load Changes Over Specified Range 
Long Term Stability (1000 hours) 
Temperature Drift 
Ripple 

The "Total Static Tolerance" is the root-sum-squared of 
errors due to: 

Initial Tolerance 
Line/Load Changes Over Specif~ed Range 
Long Term Stability (1000 hours) 
Temperature Drift 

2.2.2 Output Current (Table I) 

The minimum and maximum currents for each output are 
specified in Table I. Where minimum loads are given, it 
indicates a minimum !oading level necessary to keep other 
outputs within that channel grouping within regulation. 

2.2.3 Wattage 

The maximum wattage from each output is the product of 
the max rated current and the sum of the rated voltage 
and the total tolerance. The maximum power obtainable 
from combining all output powers in any application must 
be limited to 400 watts. 
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Line/Load Regulation 

Table 1 shows the maximum deviation of each output for 
gradual line and load changes. The line voltage ran•e 
for this parameter is the full range specified in 2.1.1. 
The load current variation is from minimum load to 
maximum rated load as specified in Table I. Gradual 
change 13 defined for this purpose as covering the range 
in more than one second. 

~ 

Table I shows the maximum peak to peak noise which is 
present on each output. Noise must be measured at the 
output terminals of the power supply. The noise voltage 
is superimposed on the ripple voltage. Noise is defined 
as repetitive disturbances at a frequency greater than 
170 KHZ. 

~ 

Table I show; the maximum peak-to-peak ripple voltage 
present on each output at the speci.fied measurement 
points. The output deviat!ons classified ~s ripple are 
repetitive disturbances in the frequency range of 1 Hz to 
170 KHZ. 

Dynamic Response Time 

Table I shows the dynamic response characteristics of 
each output channel. The load current change, the 
allowable overshoot/undershoot, the response time and the 
settling time are specified for each channel. Each 
channel is to be subjected to a maximum rate of load 
current change of 0.5 Amperes per microsecond (increasing 
or decreasinn load). The load changes are to occur as a 
50i duty cycle square wave at a frequency of 100 · 
hertz max; within the min/max values specified in Table 
I. Figure 2~1 shows a typical output wave form and 
defines all the above mentioned terms. 

Temperature Coefficient 

The maximum temperature coefficient of ea'ch output of 
this supply is +o.02i1oc maximum over the operating 
ambient temperature range specif ice in 7. 1. 1. The 
measurement of temperature coeff 1c1ent is to be made at 
50S load on all outputs, nominal line voltage and after 
ten minute warm-up period wi~h proper cooling air 
flowing. 
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Short Tera Stability 

The changes ln the voltage at each output during warm-up 
after the inltlal'turn-on will be less than o.2s or the 
output •easured. This measurement is made from one 
second after the supply is turned on until component 
teaperature stabilit.y la reached Cno later than one hour 
art.er turn on). All other paraaetera and environmental 
conditions must remain constant during this test. 

2.~.10 Long Tena Stabll..!!f 

The long tera stability of each output of the supply is 
0.11/1000 hours maximum when measured under constant 
line. load and environmental conditions. The conditions 
must be within the liaits called out in this 
specificatipn. 

2.2.11 Output Overload Pr~tection 

Table I shows the type of current limiting scheme and 
initiating point (limits) for each output. 

The description of each type is below: 

Pulsing In thia mode, thP. output is turned 
off for some fixed period of time 
after the initiation point is 
reached. Upon reactivation of the 
output, the output current builds; 
then, lf the initiation point is 
reached_agaln, the output turns off 
again. The average current in this 
mode ia low, but with higher peaks. 

Constant Current At the initiation point, the output 
current is held constant and the 
voltage dropped ·to a level sufficient 
to maintain the fixed current level. 

Foldback 

DIGITAL 

Output Designator 

Power Channel 

Nominal Voltage 

Rated ~urrent (Max) 
Minimum Current 

Total Tolerance 
Total Static Tolerance 
Initial Tolerance 
Static Line/Load 
Regulation 
Ripple Voltage 
Noise Voltage 

Dynamic Regulation 
I 

Ovrr/Undershoot (•ax) 
Response Time Caax> 
Settling Time 

Current Limit Type! 

Initiation Point(•in/•ax) 
Short Ckt Current C•ax) 

<•ax) 

Overvolta~e Trip Pt. 
Maximum Voltage 

In this mode, once the initiation 
point ls reached, the voltage ls 
lowered and the output current level 
also lowered. At a short circuit, 
the current is approximately qoi -
60J of the initiation point current. 
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TABLE 

mnts ,, 12 13 

2 2 

V.dc +5.1 +12.3 +5. 1 

A.de 60 3.0(Note 2) 15.0 
I.de 0 0.8(Note 3) 2.0 

(Note 

+mV.dc 230 1000 300 
+mV.dc 150 850 275 
!:mV.do 100 500 100 

+mV.de 100 675 250 
-.v (p-p) 100 200 75 

mV Crm:i) 50 100 50 

(Figure 2) 
A 5 0.6 3.0 

mV 150 500 100 
ms 1.0 10 1.0 
as 1.5 15 1.5 

Pulsing Pulsing Pulsing 

1 ) 

A.de 65-75 3-3.5 16.0122.0 
A (RMS) 5 2.0 8.0 
A d.: 

v dcmax/min +6.5 +14.5/15.5 +5.•116.0 
v de +7.0 6.5 

!iote 1: The mini.mum load specified for the +5.1V output is required to 
maintain reg. on the +12.3V output. The s·.1v output will 
operate at no load but the +12.)V output will be below spec. 

Note 2: Max continuous output current for +12.3V output h 3.0 amps. 
I 
I 
I Intermittent currents of. up to 6.0 amps may be drawn 

for several seconds if the duty· cycle is kept below 2S. 
continuous current.s or greater than 3.0 amps are drawr1 a 

If l 
thermal I 

Note 3: 

protection switch will shut the· supply down. I 
I 

The minimum load specified for the +12.3V output is required to I 
maintain regulation. If the minimum load is below that I 
specified the +12.3V output can be out of regulation on the high 1 
side. If the load falls below 0.75A the 12.3V output can rise I 
sufficiently to cause ~n overvoltage condition and the module / 
will shut down. See A-SP-H7213, p~r~graph 2.2.13. l 
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The current li•it on all outputs is configured such that 
the output will automaticallv recover to normal operation 
upon the removal of the overload. 

All outputs are capable of operating for indefinite 
periods or time with short circuits on the output without 
causing damage or degradation to any portion or component 
or the supply. 
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l'ABLE I (Cont'd) 
Units High Range 

Output Designator 14 15 

Power Channel 3 3 

Nominal Voltage V .de +15.0 -15.0 

Rated Current (max) A.de 2.0 3.0 
Minimum Current A.de 0 0.3 

Total Tolerance +mV.dc 580 700 
Total Static Tolerance !:mV.dc 500 630 

Initial Tolerance .!,mV.dc 450 550 
Static Line/Load 
Regulation +mV.dc 175 275 
Ripple Voltage -mv (p-p) 200 JOO 
Noise Voltage mV (rms) 150 150 

Dynamic Regulation: (Figure 2.1) 
Current Step A .2 .3 
Under/Overshoot (max) mV 200 50 
Response Time ms 0.5 0.25 
Settling Time ms 0.5 0.25 

Current Limit Type Foldback Fold back 

Initiation Point A.de 2. 1-3.0 3.1-11.0 
Short Ckt Current (max) A (RMS) 

(max) A de o.s 1.5 

O~ervoltage Trip Point min/max V de (max) +17.0/19.1 -16.7/18.8 
Maximum Voltage V de +21.0 -21.0 

SIZE CODE NUMAER 
r- SP 'ff'i202-B-O 

SHEET 16 of 39 

REV 
r- TW 



DIGITAL EQUIPMENT CORPORATION DIGITAL EQUIPMENT CORPORATION 

2.2.12 Overvoltage Protection 

All outputs except designator 2, table.1, have a crowbar 
protective device to prevent the voltage from exceeding 
the maximum fault voltage level indicated in Table I. 
The crowbars will be capable of discharging all internal 
and rated external capacitances. The maximum response 
time of the protection is 2 microseconds. The maximum 
voltage is not exceeded during the response time. 

All overvoltage fault circuits (crowbars) are latching. 
The latched:off condition can be reset by removal of AC 
power for at least one minute or by removal of Power 
Request and Standby signals (console switch to "off"). 

2.2.13 Output Adjustment 

All outputs are fixed with no maans of adjustment. 
Channel 3 outputs are available for +15V or +12V. This 
selection is by .choosing a variation-of the module. 

2.2.14 Output Sequencing 

None. 

2.2.15 Voltage Margins 

There are no margin circuits or capability provided. 

i 
I 
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2.3 Q• C. Input - Battery Backup Power 

Pl is the inlet connector for Battery Backup Power. It is 
common with the bulk DC on the major board which is derived 
from line rectificction. It is not isolated from the AC line. 
Proper cable mounting, shielding and insulation must be 
exercised when using this input to avoid circumventing the AC 
line filter and preserve signal inte~rity in adjacent cables. 
In systems that are high potential tested, this input is raised 
to the high voltage. 

Note: This input is in common with the internal bulk DC 
voltage. There is no fusing or limiting provided. High surge 
and average currents are therefore possible from this 
interface, as with any 240V line connection. 

There is internally stored energy available at this connection 
for several seconds after power removal following some internal 
failures. These two terminals must not be short-circuited 
together or to ground to discharge this energy. 

This input is to be used only with isolated BBU units such as 
the H7240 series hattery converters. 
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CHAPTER 3 
ELECTROMAGNETIC INTERFERENCE 

3.1 Limits of Equipment Generaled Interference 

AC Power Lines 
Compliance with FCC A and VDE A limit is provided by the line 
filter within this power supply. 
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CHAPTER 4 
APPLICATION SPECIFICATIONS 

4.1 Input - Voltage Current and Cord Requirements 

The input voltage range is selected with a screwdriver operated 
slide switch on the unit. TI1e inlet connector is a three pin 
(IEC) connector. A 14 guage three wire cord is required. This 
cord is not supplied with the powe~ supply. Removal of a small 
protective cover is required fer operation of the line select 
switch. 

4.2 Output Voltage, Current and Harness Requirements 

The main 5 volt output is available at the connection blocks on 
the unit. A suitable bus bar or sufficient size wire is 
required to ~onduct the current used by the load and restrict 
the voltage drop to 100 mV between output terminals and remote 
voltage sense points for each lead, supply and return. Other 
voltages are available at the backplane connector on the 
distribution board (see D-IC-H7202). Voltage drops for these 
are determined by user requirements. 

4.3 Load Duty Cycle 

4.5 

The power supply will operate within all specification limits 
continuously with any outputs load~d to full rated current, 
provided total DC output power does not exceed 400W. 

Paralleling Requirements 

Operation of this supply connected in parallel with any other 
power supply is not permissible. 

Load Capacitance 

The maximum external capacitance added in parallel at 
(for decoupling, etc.) for each output is: 

+5V 500 uf +15V 270 uf 
+12V 100 uf -15V 270 uf 
+5VB 500 uf 

These limits are necessary to insure system stability. 
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Load Connection Characteristics 

The interconnection circuit fro• the output to the remote sense 
attachment points is restricted in inductance and capacitance 
to assure system stability as follows: 

madmua inductance Uforaal aode) 
ma1lmum capacitance --
ma11mua LC ~roduct 250 X 10-•~ 

Remote Sens! 

50 Hlorohenrles 
500 Hicrofarads 

FARAD-HEHRIES 

The main 5V output has remote sense capabUU.y. 1'he mallmum 
sense line length is one meter (eaoh line). A capacitor or 
0.1 uF is required at the sense line termination at the load. 
The sense lines are pln 6 (+) and 8 <-> !n connector J2. The 
power supply output is protected from opening or short11.g the 
sense lines. Crowbar ls considered adequate protection for 
this purpose. Regulation limits are not guaranteed if the 
sense line resistance from the sense pins to the 5V output 
exceeds 0.5ohm (each line). In the event of an op~n sense 
line, regulation takes "place at output assembly on the H7200 
power m"'dule. 

4.8 Battery Back-Up Reguirements 

This power supply is capable of operating from a battery 
back-up with a 200V output interfacing with the primary bus, 
such as the H72-0 series units. The power supply is capable of 
operation in this mode for 30 seconds •aximum at rated load and 
temperature without forced air cooling. External forced air is 
required for operation for longer periods in this mode. 

This unit is internally pr~grammed to back up Channel 2 outputs 
(memory regulator). These are also the •standby• outputs (See 
Table I and 5.2.2). 

4.9 Return Wire Volt.age Offsets 

The return lines for each power channel must be connected 
together externally for nor•al, safe operation. This is 
normally done at the load. In suoh cases, the difference in 
return wire' voltage drops due to distribution losses must be 
less than 350 mV for any COtl'binatlon of two of the three power 
channels. This is necessary to prevent shortening the life of 
the internal ground isolation resistors between the power 
oh•~n•l oo~trol o1rcu1\1. 
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5. 1. 3 !:JE!e Clock Signal 

5. 1. ii 

5. 1.5 

'fhis signal is a timing reference at the frequency of 
and. synchronous with t.he AC line. Its waveform is a 
:!quare wave of' approximately 501 duty cycle. Its 
;source is an open-collector transistor sinking 20 mA. 
1111t,h O.!IV maximum in the low state and high impedance 
:Ln the high state. High state maximum applied voltage 
. is 15V, minimum impedance is 100 K ohllls. The return 
lead is common with DC low (See Figure 5.1). 

ltlot,e: This signal does not function when power is 
derived rrom battery back-up • 

. Bat.tery Back-Up Enable 

This signal when true (high state) as~erts that a valid 
BBU condition exists in the power supply. This enable~ 
the: BBU unit to assuae the •ready• state which permits 
fa=t response to a power f'aU condi Uon through the BBU 
request signal (para. 5.1.5). 

When false, a non valid condition ls indicated such as 
tht!rmal shutdown or output failur<.. This allows the 
IBBLI unit to assame the •orf• state which does not allow 
fast response and permits minimum battery drain. A 
transit.ion fro• True to F8'lse while BBU unit is 
.supp.lying power, terminates· the backup condit.ion, 
removing power. 

Electrical Characteristics: 

True (high state): A voltage source or +12V 
(10.5 min, +14.5 max) at 10 mA. max current. 

False (low state): High impedance source of 
greater than 100 K-oh•s to +1il.5V maximum. 

~attery Back-Up Request 

l'his ls a momentary indication of a drop in the bulk DC 
power input to the power stagos indicating Input AC has 
dropped. This signal h asserted diaultaneously with 
AC low but ls de-asserted when the bulk DC is increased 
due to th~ input of battery derived power (See figure 
5.4). The mlnlmua assertion time la greater than 1 
i'Illhecond. 

Electrical Characteristics are the same as Battery 
Back-up Enable (para. 5.1.il). 
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CHAP'IEll 5 
SIGlllAL. SPEClfIC&IlOUS 

5. t Out.put Si1nals 

Si. 1.1 

5.1.2 

5. 1.6 

~ 

This signal when asserted Clow state) indicates that 
the de voltage at the input bus is not adequate to 
m.aint.ain regulation or the outputs, and that output DC 
power is about to drop. All outputs will remain in 
regulation for t milllseoond mlni111um after this signal 
is asserted. 

The output signal is provided OP two lines leadi!tg t.o 
an ungrounded (floating) FET. On power turn-on this 
signal is asserted until regulation is reached. 

Electrical Characteristics: 

Asserted (low) - Capable of sinking 50 mA. at o.,vmax. 

Un-asserted (high) - Output impedance of tOO K ohms 
min. t5V maximum applied voltage. 

IC low 

This signal when asserted Clow st.ate) indicates that 
the de voltage at the input bus is at or near the value 
necessary to guarantee the 5 mS. hold-up prior to DC 
lov. This value is below the specified Un,e voltage 
but above the minimum required fol"' regulation. When 
un-as.serted (high) this signal indicates adequate Input 
voltage. 

On power turn-on this signal is asserted until after DC 
low is de-as:serted. On power turn-off this signal is 
asserted 5 milli-seconds minimum prior to DC low (See 
figure 5.2, 5.J). 

Electrical characteristics are the same as DC' low (see 
5.1.t). Ihe return lead (FE1" source) is common w:ltb DC 
low. 
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Boot. Enable 

This signal is valid on power up between de-assertion 
or DC low and AC low. When true (high state) it 
indicates that memory voltage(s) had been good and 
uninterrupted since assertion of DC.low on power down. 
When false (low state) it indicates that memory 
voltages had been interrupted. Electrical 
characteristics are the same as DC low • 
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5.2 Input Signals 

5.2.1 

5.2.2 

5.2.3 

DEC Power Bus 

The power supply responds to these two signals (Power 
Request and Total Shutdown) in accordance with DEC STD 
123. 

Power Request: 

Total Shutdown: 

All outputs are inhibited until this 
signal is pulled low externally, 
except for the Standby mode. 

All outputs are inhibited whenever 
this signal is pulled low externally. 
This signal overrides al\ other 
signals. 

Normal uutput signal and power output sequencing per 
section 5.3 occurs when these signals are used. 

Standby (Console Signal) 

This input enables the "Standby" outputs when pulled low 
externally. It overrides Power Request but not Total 
Shutdown. "Standby" is internally programmed to be the 
"Chann~l 2" outputs (memory regulator) (See Table I). 

Low State (asserted): less than 1.0V 
Source Current is -1.0 mA. max. 

High State (unas~erted): Greater.than 10V, 
Sink current: 1 uA. max. 

Module Enable 

This signal when asserted (low state) indicates that 
primary power is coming from the battery converter. This 
signal forces a "standby" state by internally 
de-asserting power request. This shuts down the Channel 
and 3 outputs. An AC Low - DC Low ~equenae precedes the 
fall in actual DC output. See figure 5.4. 

Electrical Characteristics: 

Low State (asserted): External low impedance to power 
supply return capable of sinking 
3 mA. minimum with a max. 
voltage of 1 Volt. 

High State (unasserted): High impedance, capable of 
blocking +15 V with 1 micro amp 
max. leakage. 

SIZE CODE WUHBER 
-A- SP H7202-B-O 

SHEET 25 of 39 

DIGITAL EQUIPMENT CORPORATION 

REV 
A~ l'W 

Power-Up/Power-Down Sequencing 

See figure 5.2 for sequence of signals and events oon power-up ~nd 
p.:>wer-down. 

4.5V 
typ. 

0.4 Vmax. 

FIGURE 5.1 LINE CLOCK SIGNAL 

Pulse width approximately 
1/2 line cycle: 

5011z line 10 ms. 
60H~ llne 8.3 ms. 

t, ~z. lse 
dth_ 

ti, t2 < 200 n.s 
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This signal is a shutdown input with internal latch 
intended for use with external environmental sensors. It 
consists of a pull-up line and fault signal which must be 
connected together externally to permit normal operation 
(see Figure S). When the AIR FAULT line is pulled low to 
P.S. return, all DC power is removed after an AC low - DC 
Low sequence, An internal latch is also ~et, holding this 
condition until Power Request and ~tandby Jnput~ are 
de-asserted ("Key OFF"). Under default conditions with 
both line3 open, the Power Supply will not operate. 

The minimum fault assertion time to guarantee a latch is 
100 microseconds. 

Electrical Characteristics: 

AsserteJ (low state): Low impedance to P.S. return 
capable of sinking 10 mA. with a 
maximum Voltage of 1 Volt. 

Unasserted (high state): High impedance capable of 
blocking 15 VDC with a max. 
leakage of 1 Microamp. 

Note: Electrical Characteristics apply when "pull-up" and 
"fault" are connected together. 
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TITLE H7202B P<MER SUPPLY ENGINEERING SPECIFICATION 

FIGi.JRE 5.2 

P0'"1ER UP SEQUENCING: AC LINE 

NOTE: Power Request Asserted 

I: 
tlor:11al Lino Per 2 .1.1 

AC LINE VOLTAGE 

DC OUTrUT VOLTAGE (ANY) 

~ 

iiCUii 

BOOT ENABLE 

DBU ENABLE 

BBU REQUEST 

OEC FORM NO IN·DltllMH.;170-IHll 
ORA 108 

~REGULATION BAND 

v:i= 
I 

~ ~ t,? 10 IDS 

I I 
I I 

~ 
I I 
I I 
I 
J 

n THIS PULSF UNSPECIFIED 
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TITLE H7202B POWER SUPPLY ENGIHEERillG ~PEClFICATICH 

FIGURE 5.3 

POWER DONN Sf:2UENCING - AC LINE 

NO'l'Et P<MER REQUEST ASSEllTJ!2>r NO BBU CONNECTED 

---- )\"'-- -.a.L LINEHR2.l.l. 

AC LINE . . . 
l/01.nGE . 

I 
\ "} · REGULATION BAND 

K.__ __ DC OUTPUT 
VOLTAGE (ANY) 

NOTE 1 

t 2. i.0ms 

... , ._,.,,. .. ..._ __ t .2_ 5. 0 aS 

.1 
BOOT ENABLE 

BBU ENABLE 

BBU REQUEST 

NOTE l: '1111& interval varies: 
For 400 w t.otal loads 

.___n. __ _ 

Oll!S minilllUlll (low line) 
SlllS typical (low line) 

SOlllS typical (nominal line) 

For less total load, this interval increases. 
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TITLE H7202B POWER SUPPLY ENGINEERING SPECIFICATION 

FIGURE 5.5 
POWER DOWN 'ID POWER UP SEQUENCING - CONTROL SIGNALS 

A. STANDBY ASSERTED 

AC !.INE 
VOLTAGE 

POWER 
REQUEST -1.__ ___ _J 

I 
DC OUTPUT 
VOLTAGE 
CHl, CHl 

1 REGULATION Bl\ND 

I I 
...____-+---t----~ 

l.O as · l--+•-
lllin \ 

~----11 

AC LOW 

10 us. 11in. 

DC LON 

BOOT ENABLE 

-l 
NOTF: BBU request is not asserted, BBU enable i• not deaa&erted at any point .................. ". I I I 

: ~=BY HOT -=~ER~ _Yi-II 
VOLTAGE 
(ANY) 

BOOT ENABLE 
L--.-_ _____r-
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-· 
TITLE H7202B POWER SUPPLY ENGINEERlNG SPECIFICATION 

FIGURE S.4 
POWEil DOWN 'ro POWER UP SEQUENCING WITH BBU CONNECTED (H7240 or EQUIVALENT) 

NOTE:· POWER REQUEST ASSERTED 

·. -

\ NOJIMAL PER 2. 1. l ---I 
AC LINE s 

I 
VOLTAGE 

} ~ REGULATION BAND 
DC OUTPUT 

~s v VOLTAGE 
CHl, CHl I s $ 

I 
DC OUTPUT -- - - - - - - - - -
VOLTAGE 

I CH2 (MF.MORY) 

--- .. - ~ I I AC LOW f 5 
DCL'Oir I I I is:.,. ---·-.. .,.. 

I BOOT ENABLE ...._ - - - - - - - - -
.IL. ,, --

BBU ENABLE -- - -- ---- 1- -- -
~ UNSPECIFIED MAXIMUM DURATION 

BBU REQUEST $--

--{f I 
!o!ODULE _J 

' ENABLE 
(FROM BBU) 

H1202-a-o A J SAE Jc~~El NUMBER~?V 
J ~ l_,. 

DEC FORM NO f.N·Ol022·16-N310-IHll SHEE!. __ o_ OF 9 

5.4 

DIGITAL EQUIPMENT CORPORATION 

Status Indicators 

Three red light emitting diodes indicate the ::tatus of each of the 
three power channels. These are visible through the connection 
access cover and labeled. Each LED will be on when that channel 
is on and outputs are within normal range. 

Labels are as follows: 

Main +5V OK 
Memory Power OK 
Com. Power OK 

(Channel 1) 
(Channel 2) 
(Channel 3) 
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CHAPTER 6 
MECHANICAL AND PHYSICAL SPECIFICATIONS 

6., fil.!! 
The overall dimensions are 5 X 6.25 X 21 inches nominal, 
conforming to the dimensions shown in Figure 6.1. · 

6.2 Weight 

6.4 

6.5 

6.6 

The power supply with housing has a maximum weight of 8.2 
kilograms (18lbs). 

Mountir1g 

Through threaded inserts comptaible with BA11-H and BA11-7. boxes • 

Cooling 

Externally supplied'forced air at 400 linear feet per minute (20 
mis) is required to properly cool this unit when operating at full 
load and max. temperature. Volume requirement is approximately 80 
cubic feet per minute, A suitable air filter is required to 
prevent dirt accumulati-on inside the unit. (See 7 .6) 

Thermal Protection 

The power supply is self-protecting against the loss of adequ3te 
cooling air or excessive temperature by internal temperature 
switches which shut down the pvwer supply. This sets an internal 
latch which is externally reset by de-asserting both power request 
and standby inputs (console key to OFF). 

Accessibility 

6.6.1 

6.6.2 

Connections: 

All power 0 and signal connections are available.~t the rear 
of the unit. A protective clear cover must be removed to 
access many of the power and signal connectors. 

Service: 

To access the working internal modules, the input power 
connector P2 must be disconnected to allow the top cover 
to be removed. This disconnects all HV power from the 
input harness. Channel 2 and 3 power modules may be 
removed at this point. 

To remove the H7200 power module, the AC input panel must 
be removed, as well as the mounting screw~ on the bottom 
of the unit as well as the high current cables. 
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6.7 

6.8 
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Identification Stickers 

Special markings or compliance stickers are placed on the outside 
of the housing near the circuit breaker access, adjacent tp the AC 
inlet connector and on the top cover. 

Input/Output Connectors 

6.8.1 

6.8.2 

6.8.3 

Line Interfaces 

Interfaces at AC Line potential (AC input line, battery 
back-up power) are through connectors in the chassis at 
the rear of the unit. AC line input is directly into the 
line filter. 

Main Output 

5V, 60A output is through screw and insert connections on 
the rear side corners. Interface to the load is then 
through flex-print (wire could also be ~sed). 

Other Interfaces 

All other interfaces are from connectors on the 
distribution board under the ~ear protective ~over. 
Interfaces included are: 

(J2) Backplane (by flexprint) - includes DC power 
other than 5V/60A, and processor signals. 

(J3) Fan: Power for DC fans and signals to and from 
air flow sensor. 

(J7) Fan: Power for additional DC fan. 

(J4) Battery Back-up: Sigr.als to Battery Back-up 
uni.t. 

CJ6) DEC Power Bus. 

(Jl) Console - Control =ienals. 
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DEC Power Bus 

These signals are carried out from the distribution board 
(J6) to the chassis where the standard 3 pin connector is 
accessible. 

PACKAGING 

Shipment of this unit requires that proper containers be used: 

bulk shipment 
single unit shipment 

(See A-SP-3700635-0-0) 
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TITLE 

DIST IJD • 

. BBU 
I NP.UT 

NOTES a 

H7202B PCMER SUPPLY ENGINEERING SPECIFICATION 

FIGURE 6.1 
MECHANICAL CONFIGURATION 

MAJOR BOAIW 

+5V ~ 

1. View shown with top cover lllld access panel reuioved. 

CONTINUATION SHEET 

CKT BREAICER 
LINE VOLTAGE 
SELECT SWJ:TCH 

COMM. REG. DD. 

2. OVerall dimensions of power supply 21.00" x 6.25u x s.oo• 

DEC FORM NO £N·Ol0U·l6-IU10-(Hll 

DRA 108 

SIZE CODE 
A SP 

NUMBER REV 
H7202-B-O A 'l'W 

SHEET~ OF~ 



DIGITAL EQUIPMENT CORPORATION 

CHAPTE.R 7 
EHVIRONHEHTAL SPECIFICATIONS 

General: In compliance with DEC STD 102, rev £ class C. 

1. 1 Temperature 

Operating Ambient Temperature Range 

5 C to 55 C (intended for use in equipment rated DEC~STD 
102, Class C). 

7.1.2 Storage Temperature Range 

-QO C to + 79 C. 

7.2 Humidity 

Per DEC Standard 102, Class C, Paragraph 3.0. 

7. 3 Altitude 

7. 3 •. 1 0Eeratli.n5 Limit 

22.2 in ~g. (8,000 ft). 

7 .3.2 StoraSC":....b.!!!!.!: 

8.9 in. Hg. (30,000 ft.). 

7 .4 Vi brat.ion 

Per DEC Standard 1021 Class c, Paragraph 6.0 • . . 

7.5 Mechanical Sho~k 

Per DEC Standard 102, Pargraph 5.0. 

7.6 Dirt Protectio~ 

An external fUter for cooling air 1s required to prevent interanl 
dirt accumulation. This is necessary to preserve the integrity of 
the insulation systems. 
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CHAPTER 8 
RELIABILITY 

8. 1 Life Expectancy 

The design goal for life expectancy is 10 years. 

8.2 Mean Time Between Failu~e 

The deisgn HTBF is greater th~n 27,000 hours based on a parts 
count calculation and data from MIL-HBK-2l"TD and DEC STD '39, 
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CHAPTER 9 
Sil FE TY 

fhe power supply as specified herein shall be UL rc=c&nlzed, CSA 
certified and co~ply with DEC STD 119 REV C. 

9.1 Electrical 

The power supply and !ts application (including battery back-up) 
shall be listed per UL-Q78-Eleotron1c Data Processing Units and 
Systems and meet UL 1012 - Power Supplies. 

The power supply and its application (including battery back-up) 
shall meet the following safety codes: 

CSA C22.2 

VDE' 08011 

IEC 1135 

9.2 Resulatory Bodies 

No. 154 Canadian Ele~trical Code, Part II, 
Safety Standards for Eloi!ctircal 
Equipment. 

Regulations for Telecommunication 
Apparatus including Information 
Processing Equipment. 

Safety of Data Processing 
Equipment. 

See DEC Stondards 60 and 119. 

9.J l!'lolation 

See Section 2.1.7 of this specification. ~efer also to DEC 
Standards 60 and 119. 

9.4 Grounding 

The ground wire (green/yellow stripe) is connected. to the power 
supply frame, housing and sheilds. The SY return lead !s 
internally connected to the chasses and ground wire. 
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MAYNARD MASSACHUSETTS 

PACKAGING INSTRUCTION RIVI_ DATii-

TITLi - -- -PKG POWER SJ.l.PP~Y H7202_LH7200.LH7211_LHL21]. 

LEGEND 

VARIATION USED ON PACKAGE TYPE REMARKS 

3700655-01 H7202 CUSTOMER 

5700635-02 H7202 INTfRPLANT BULK. 

3700615-03 H7200 CUSTOMER 

3700635-0lt H7200 INTERPLANT BULK 

3700635-05 H7211/H72B CUSTOMER 

~-
3700635-06 H7211/H7213 INTER PLANT BULK 

PARTS LIST 37000635-01 THROUGH 3700635-06. 

REFER TO OFF-SHEET PARTS LIST K-PL-3700635-0-DBP 

PACKAGING INSTRUCTIONS 3700635-01 .. 

STEP PROCEDURE FIGURE 1 

1. WRAP THE FIVE PANEL FOLDER (9906851-00) AROUND THE 
H7202-B POWER SUPPLY AND TAPE IT WITH CARTON SEALING 
TAPE (9905729-00). 

2. INSTALL A MOLDED FOAM PAD (9990010-00) ONTO EACH ENO OF 
THE FIVE PANEL FOLDER. 

3. SET UP THE FULL OVERLAP CARTON (9906849-00) USING ONE 
(1) STRIP OF CARTON SEALING TAPE ALONG THE LENGTH AND 
ONE (1) STRIP AL~NG EACH SIDE. 

... POSITION THE PRE-PACKED H7202-B POWER SUPPLY INTO THE 
FULL OVERLAP CARTON. 

5. CLOSE AND SEAL THE FULL OVERLAP CARTON USING ONE (1) 
STRIP OF CARTON SEALING TAPE ALONG EACH SIDE. 
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PACKAGING INSTRUCTION 
TITLE 

CONTINUATION SHEET 

PKG POWER SUPPLY H7202/H7200/H7211/H7213 

STEP 

1. 

2. 

PACKAGING INSTRUCTIONS 37000635-04 

PROCEDURE FIGURE 4 

WRAP THE DIE CUT CARTON {9906853-00) AROUND THE H7200 
POWER SUPPLY AND TAPE WITH CARTON SEALING TAPE 
(9905729-00). 

SQUARE AND SET UP THE HALF SLOTTED CARTON (9906856-01) 
USING ONE (1) STRIP OF CARTON SEALING TAPE DOWN THE 
CENTER AND EXTENDING IT THREE 93) INCHES DOWN EACH SIDE; 
POSITION IT ONTO THE GENERAL PURPOSE PALLET 
(9906199-00). 

3. FIT THE GLUED TUBE (9906856-04) INTO THE HALF SLOTTED 
CARTON. 

4. PLACE TWO (2) MOLDED FOAM PADS {9990015-00) INTO THE 
HALF SLOTTED CARTON, 

§, ARRANGE EIGHTY-EIGHT (88) H7200 POWE~ 
SUPPLIES,PRE-WRAPPED PER STEP ONE, PER PALL.ET PATTERN 
CONFIGURATION, 

6. FIT THE TELESCOPE CAP (9906856-02) ONTO THE HALF SLOTTED 
CARTON. 

7. STRAP THE TELESCOPE CARTON ASSEMBLY TO THE PALLET USING 
TWO (2) POLYESTER STRAPS {9905734-00), 

PACKAGING INSlRUCTIONS 3700635-05 

STEP PROCEDURE FIGURE 5 

1, OPEN THE ALREADY SET-UP DIE CUT CARTON WI TH CONVOLUTED 
FOAM (9906858-00), 

2. PLACE EITHER THE H7211 OR H7213 POWER SUPPLY (COMPONENT 
SIDE DOWN) INTO THE DIE CUT CARTON WITH FOAM. 

3. CLOSE THE SELF-LOCKING DIE CUT CARTON WITH ALL FLAPS 
INSIDE. 
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PACKAGING INSTRUCTION CONTINUATION SHEET 

TITLE 

PKG POWER SUPPLY H7202/H7200/H7211/H721J . 

PACKAGING INSTRUCTIONS 3700635-02 

STEP PROCEDURE-1iGURE 2 

1. SQVARE AND SET UP THE HALF SLOTTED CARTON (9906856-01), 
USING ONE (1) STRIP OF CARTON SEALING TAPE DOWN THE 
CENTER EXTENDING THREE (3) INCHES DOWN EACH SIDE, ANO 
POSITION IT ONTO THE GENERAL PURPOSE PALLET 
0906199-00) •. 

2, FIT THE GLUED TUBE (9906856-0 .. ) INTO THE HALF SLOTTED 
CARTON. 

3. AFTER SETTING TWO (2) MOLDED FOAM PADS (9990015-00) INTO 
THE HALF SLOTTED CARTON, ARRANGE THE ASSEMBLED AND 
NESTED DIVIDER (9906856-03) INTO THE CARTON. 

... INSTALL THE H7202~1 POWER SUPPLY INTO EACH OF THE 
DIVIDER CELLS (48 TOTAL), MAKING SURE THAT THE CAPACITOR 
IS ON THE TOP, 

5. PLACE THE TELESCOPE CAP (9906856-02) ONTO THE HALF 
SLOTTED CARTON. 

6, STRAP THE TELESCOPE CARTON ASSEMBLY TO THE PALLET USING 
TWO (2) POLYESTER STRAPS (990573 .. -00). 

PACKAGING INSTRUCTIONS 3700635-03 

STEP PROCEDURE FIGURE J 

1. WRAP THE DIE cur CARTON (9906853-00) AROUND THE H7200 
POWER SUPPLY AND TAPE IT WITH CARTON SEALING TAPE 
{9905729-00), .. 

2. INSTALL A MODLED FOAM PAD (9990012-00) ONTO EACH ENO OF 
THE DIE CUT CARTON. 

J, SET UP THE FULL OVERLAP CARTON (9906852-00) USING ONE 
{l) STRIP OF CARTON SEALING TAPE ALONG THE LENGTH ANO 
ONE (1) STRIP ALONG EACH SIDE • 

... POSITION THE PRE~PACKED H7200 POWER SUPPLY INTO THE FULL 
OVERLAP CARTON. 

5. CLOSE AND SEAL THE FULL OVERLAP CARTON USING ONE (1) 
STRIP OF CARTON SEAL ING TAPE ALONG THE LENGTH AND ONE 
(1) STRIP ALONG EACH SIDE. 

~~-----n.-x.....-T&T~....-..~~~~---,.....-~~-~ 

A 

SHEET --2.- Of __ lO_ 

PACKAGING INSTRUCTION CONTINUATION SHEET 

TITLE 
PKG POWER SUPPLY H7202/H7200/H7211/H7213 

STEP 

1. 

2. 

3. 

PACKAGING INSTRUCTIONS 3700635-06 

PROCEDURE FIGURE 6 

ON A GENERAL PURPOSE PALLET (9906199-00) PLACE TWENTY­
ONE (21) 3 X 7 PRE-PACKED H72ll OR H7213 POWER SUPPLIES 
PER PALLET CONFIGURATION. 

CONTINUE STACKING UNTIL THERE ARE EIGHT (8) TIERS HIGH. 

USING ANGLEBOARDS (9906185-14) POLYESTER STRAPPING 
(9905731f-OO), STRAP THE POWER SUPPLIES TO THE PALLET, 

SHEET --4-- OF --1-G--- ' 
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FJGURE I 
3700635-0·1 

1 

PACKAGE DIMENSiONS, WEIGHTS · 
& PLASTIC PACKING MATERIAL 

USA METRIC 
WEIGHT 24 .. O LBS. 10.9 KG. 
LENGTH 28 25 IN. 7 18 MM O 
WIDTH 11. IN. 3 CO MM 

HEIGHT 14.,25 IN. 3 62 MM 
CUBE 2 7.5 CU. FT. O.O 8 CU.M 

./!.:DENSITY 87LBS./CU. FT. 40KG/CU.M 

:/ ~~~j~ *PLASTIC °lo ~ o/o ~ TYPE 
)i.~;:;:f: ___ L-----~--~-

·~i·;;i!~} *o/o VOLUME (EXPANDED) I 
· (~i~!~1~ % WEIGHT (UNEXPANDED) 

., .. ;'.-·. ,A~; .. ~;;:~" 
..... 

c 

FOP! OFF SHEET ~TS LIST SEE K PL 3700635-0-DBP. 

Olk C 'iik'Rc •I Tl1LE di i ta II 
O«'O DATE PKG 

. J. 61leee7T 18z_ POWER SUPPLY 
DIS.ENO- ~. -Sf'IN!l..l. I IMTE r.,/gz. H 7202/H7200 
llESl>.E'«i. ~. Sf1Ntu..1 DllTI ~'az.. ,__ _________ ---i 

'/ ' DOCUMENT NUMBER 

A 

I 
WO. ENO. iJ (J J} e 

..... NEXT~HIQ----HER~OOC~. ----- c PA 3700635-0-0·~ 
I :9CALE SHH1' 5 OF I 0 , 
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FIGURE 2 
3700635-02 

3 

3 

PtEF 
H 7202 CLEM) 
POWEPt SUPPLY 

(48 PE~ PALLET) 

+ 

2 

CHK"D. 

DES.ENG. 

RESP.ENG. 

MFG.ENG. 

NEXT HIGHER DOC. 

2 

WEIGHT 
LENGTH 
WIDTH 

HEIGHT 
CUBE 

DENSITY 

*PLASTIC 

1 

PACKAGE DIMENSIONS, WEIGHTS 
& PLASTIC PACKING MATERIAL 

USA METRIC 

I 000.0 LBS. 454 .. 0 KG. -
48.00 IN. 12 19 MM 
42.00 IN. 10 G7 MM 
35 .. 00 IN. 889 MM 

40 .. 8 CU. FT. ~.I ' CU.M 
Z4.5LBS./CU. FT. 392 KG/CU.M %a %~ TYPE 

*% VOLUME (EXPANDED) 
% WEIGHT (UNEXPANDED) 

TITLE 

DATE PKG 
DATE POWEPi SUPPLY 
DATE H7202 H7200 

DOCUMENT NUMBER 
DATE NUMllER REV. 

SCALE SHEET 6 OF 10 
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WEIGHT 
LENGTH 
WIDTH 

HEIGHT 
CUBE 

DENSITY 

FIGURE 3 
3700635-03 

DATE 

OllTI! 

OllTE 

DATE 

1 
PAC GE DIMENSIONS, WEIGHTS · 

& PLASTIC PACKING MATERIAL 
USA METRIC 

10.0 LBS. 4.5 KG. 

22 .. 88' IN. 581 MM 
11..50 IN. 292 MM 
13.8 8 IN. 353 MM 

2 .. 11 CU.FT. Q06 CU.M 

.7LBS./CU. FT. 76 KG/CU.M 

Z· 

v 
%0 

L 
%~ TYPE 

*% VOLUME (EXPANDED) 
% WEIGHT (UNEXPANDED) 

TITLE 

PKG 
POWER SUPPLY 
H7202/H7200 

DOCUMENT NUMBER 
NUM8IR 

A 
SCALE 

1 
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FIGUP.E 4 
- 3700635-04 

3 

3 

2 

2 

WEIGHT 
LENGTH 
WIDTH 

HEIGHT 
CUBE 

DENSITY 

*PLASTIC 

PACKAGE DIMENSIONS, WEIGHTS 
& PLASTIC PACKING MATERIAL 

USA METRIC 

6 50.0 LBS. 295.0 KG. 
48.00 IN. 12 I 9 MM 
42.00 IN. 1067 MM 
35.00 IN. 889 MM 

-40 .B CU. FT. I I f, CU.M 
tb LBS.ICU. FT. 25. 5 KG/CU.M 

%~] 01( w OT TYPE 

*%VOLUME (EXPANDED) 
% WEIGHT (UNEXPANDED) 

1 

Foi; OFF SHEET PA~TS LI ST SEE K-PL-3iDO 

DAN. a oR-""'c TITl.E 

CHIC'D. DATE PKG 
DES.ENG. DATE l=DWER SUPPLY 
RESP. ENG.- CATE 

H 7202 I H 7200 
DOCUMENT NUMBER 

lolFQ.ENQ. DATE 

NEXT HIOHERIXlC. 
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REV_ 
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3700635-05 
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OllC"D. 

DES.ENG. 

RESP. eta. 

MFG.ENG. 

NEXT HIGH~ DOC. 

3 t 2 

·WEIGHT 
LENGTH 
WIDTH 

HEIGHT 
CUBE 

DENSITY 

· *PLASTIC 

1 
PACKAGE DIMENSIONS. WEIGHTS 

& PLASTIC PACKING MATERIAL 
USA METRIC 

2. 13 LBS. 0.97 KG. 
14.00 IN. 35b MM 
~.81 IN. 173 MM 

4.75 IN. 121 MM 
Q2G CU.FT. 0.0074 CU.M 

azLBS./CU. FT. l 3 I KG/CU.M 

% ~1 . L ~· oy TYPE 

*% VOLUME (EXPANDED) 
% WEIGHT (UNEXPANDED) 

DA'IE ,5 ,?'c. TITLE 

Dl\'IE I PKG 
DA'IE POWER SUPPLY 
DATE H7202 H7200 

DOCUMENT NUMBER 
Dl\TE SIZE CODE ~ fll/EV. 

3700635-0-0 A 
\SCALE OF I 0 
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OF ITEMS wmtOIJT WRITTBI PERMISSION. 
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FIGURE 6 
. 3700635-06 

3 2 

3 2 

WEIGHT 

LENGTH 
WIDTH 

HEIGHT 

- CUBE 
DENSITY 

*PLASTIC 

1 

PACKAGE DIMENSIONS. WEIGHTS 
& PLASTIC PACKING MATERIAL 

USA METRIC 
407~0 LBS. 185 .. 0 KG. 
49.00 IN. 1245 MM 
42.00 IN. IOG7 MM 
44~00 IN. 1118 MM 

52-4 CU.FT. 1.48 CU.M 
tr8 LBS.ICU. FT. 124 KG/CU.M 

% ~l %~ TYPE 

*%VOLUME (EXPANDED) 
% WEIGHT (UNEXPANDED) 

21 CARTONS PEPi TIEPi 
8 TIEPiS H1GH 
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FOR OFF SHEET PARTS 

CAN. &, £?.R,k'°€ 
TITLE 

CHK"D. PKG 
DES.ENG. DATE POWER SUPPLY 

RESP.Era · DATE 
H7202 /H7200 

DOCUMENT NUMBER 
MFG.ENG. DATE SIZE CODE NUMBER 

NEXT HIGHEllDOC. C PA 3700635-0-0 
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SIDE 2 

CABLE ASSY,(CINSOLE 
TO BAO<P1..A11E < REF l 

RED STRIPE 

6 5 

INSTAU.EOIN4.,, 
OFF FOSITJ()I 
<SEE NOTE I) 

4 

t 4 11IODLE PINS 
t-()T USED. 

SECTION B-B 
sc.d:IOE 

• 

SEE l'«lTE 2 

D 

1 

3 

S<arv Z} 

_) 
14 

/ 

/Y 
/~ 

2 

f'()TES: 
L APPLY KEYLOCK LABEL C ITEl'l l >TO CONSOi.£ 

tNSERT C ITEl'I I > BEFCf£ INSTALLING KEYLOCK 
C ITEl'I '+ >. P1AKE: SURE KEYLOCK NUT IS APPLIED 
TIGHTLY. t<EY SWITCH CORRECTLY TO MATE WITH 
K£YLOCI<, 00 NOT FO~E. 

2. SGU:EZE l"IDOLE SECTION TQGETl-£R FOR SNAP-;;IT 
CF TU BEZELCITEM I()) ONTO ~OUNTil-.G "'LATE 
C ITEM o ). MAl<E SURE !TS RIGHT SIDE LP. 

1. MARK LABEL C ITEM 12 > WITH DEC PART NO. ANO 
FEV LEVEL. FOLD EXCESS LABEL OVER EOC£. 

,, ,/~ 
,/ , 

// 

A<REF > 

3 

8(GTY4) 

NOTE: F"OR PARTS LIST REFER 
TO l<·PL· 7018079-0·t:eP. 

------SE'£ PARTS UST 

2 

J 

H 

F 

E 

D 

c 

-... 



AUTOMATED BY PRiLST.3P(~l.fl 

LINE IT£M DOCUMENT NUMBER 

1 
2 ., 
q ,.. 
:> 
e, 
7 
8 g 

10 
11 
12 
13 
14 

1 . E-.IA-7Y2'i2&C3-0-0 
2 A-PS-3&17322-0-0 
3 A-PS-3&17~02-0-0 
~ A-PS-121&178-0-0 
5 E-PS-1217QqY-O-O o E-IA-742Y832-0-0 
7 A-PS-12170&5-0-0 
8 g 

10 C-IA-70181&8-0-0 
ll O-A0-5414438-0-0 
12 
13 
14 D-MD-742&334-0-0 

PART NUMBER 

74242&t3-00 
3&17322-00 
3&17<302-01 
121&178-01 
l2170C34-00 
742'1832-00 
1217005-01 
<300CJCJ84-02 
qo1011~-oo 
70181&8-CO 
S'il'i'i38-01 
gooq2ss-01 
'300&075-03 
7Lf2&33Lf-01 

P A R i S L I S T 

DESCRIPTION 

CONSOLE INSERT 
LABEL LEGEND STRIP VAX 111730 LE 
LABEL~LEGEND STRIP VAX 111730 &P 
LOCKl~LASTIC &POS ASSY 
BEZE ,PLASTIC 11-'+4 
PLATE MTG 10-112 
FILTE~,FOAM ll.5Xl.85Xl12 SPPI 
SCREW, SEMSl PHILLIPS PAN HD. &­
SCREWA PHIL IPS TRUSS HD~ 10-32 

· TUSS uUAL DRIVE BEZEL AS~Y 
CONSOLE MODULE 
LABEL, POWER SUPPLYO 2-718" LG X 
SCREWOTRUS,PHIL, 1 -32X 3/Lf 
SHIEL 

QUANTITY PER VARIATION 
00 

l 
1 
1 
1 
1 
l 
1 
& 
y 
l 
1 
l 

REF 
1 

SHEET Al · OF Al 
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DRAWING NQ 
NO. 

PART NO. DESCRIPTION REVISIONS OF 
§HTS. 

MODULE REVISION A 8 
B-DD-S414418-0 I CONSOLE MODULE A 8 
D-UA-S414418-0-0 ".3 CONSOLE MODULE A _a 

. I-

K-PL-'3414418-0-0BP I CONSOLE MODULE A B 
D- C S-S 41 4 4 18 -0-1 I CONSOLE MODULE A A 
D-MD-')014417-0-0 ., D R I LL .£. E TC H DR A\~ I NG A A 

SOl4417 ETCHED BOARD \ A A 
K-PC-S414418-0-DBG P.C. DESIGN DATA BASE A A 
D-EC -L;i0144~7 • 0-0 2 ETCH CUT DRAW I NG A A 
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D 

c 

8 

8 

7 

HALT c..", 
NON SPRING ', ' 
LOADED 

SEE NOTE '4 

STEP TD£5 
STD'-TDC 

7 

CENTER 

. . .... . : ..... -'• .. .:...•~· .. ... . . ', ...... :.. ...... ~.... . . ... ~ . . .. 
6 

,"'>BOOT 
' / SPRING LOADED 

I REF 

VIEW A-A 
SCALE: NONE 

~ 
+ 

JI 
(USE WITH fVHO-ZA) 
(SIDE Z) 

I c; 

s 
. . . . .. · ... - ... 

IREF 

I REF 

.,, 

,..... • . '• 1:. "-. 

IC) REF 

IREF' 

J2(USED WITH 1y7;0-AA) 
(SIDE Z) 

VIEW D-D 
NOifS(CoN~ 

5 WI 15 NOT INSTALLED 

6 

b. REMOVE A SMALL SECTION OF THE 
MOUNTING BRACKET OF 52 BEFORE 
MOUNTING TO PC BOARD. 

' 5 

CEI 
2 
c::J 
I 

.. ...................... ~ .... ·C ,-.; ~~ 

3 1 

COMPONENT SIDE VIEi 

CJ:l !:I] CIJ CEI c:J c::J CIJ IE t::l f l'a 4 b 8 10 2 4 b 
IE Cf ' 

CIJ C::J CJ CIJ Cll IE CEI CCI 

' q I ; r; 7 q 14 REF 
D 

B JI A 

NOTE: 
c:::::J-NO PIN INSERTED IN CONNECTOR 
CD-PIN INSERTED IN CONNECTOR 

USED WITH ll/nO-ZA(9+144'38-0I) ONLY 

VIEW (-C 
SCALE: NONE 

B J2 A v' REF q 7 c; '3 . I q 7 r; '3 I 
EIJ Cll CIJ Cll CJ c::::J CJ IE CCI CCI [IJ [IJ 

IO e b '+ 2 10 B' b ... 2 
[I] Cll !IJ IE Cll CJ CJ ID ID Cl C!J [!] 

NOTE: c 
c:::J-NO Pl N INSERTED IN CON NEC TOR 
CD-PIN INSERTED IN CONNECTOR 

USED WITH 1v'nO-AA(c;4144,a. OO)ONLY 

VIEW B-B 
SCALE:NONE 

q I0.12CSIDE 2) 

rEE NOTE 2 
/ 
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AUTOMAtEU 8Y PHTLST,lPC44) P A R T S L I S .'I SHEET At OF At 
CH'Y PE:? VA?!A'!I01-! 

t.lNE ItEM DOCUMENT NT.tM'F'ER PAPT Nt~Be:R f'ESCRlP'IJON ii0 01 REFEPE~ICE DESIGnATOR 

1 1 O•M0•5014417•~•0 'i014437•00 CONSOLg MODULE 1 
2 2 1110864•0~ LEO 2MCDra10tO 4 4 01•04 
J J 1;l\.!506·~6 HEADE:R 24POS RT A~GLF: 1 J2 
4 4 1218030•00 sw,Rot tP 2.~A 6POS 1SECTIO~ 1 Sl 
~ s 1210179•0it'J SW1LEVF.~ 1P ON I OFF/ON 1 1 S2 
6 6 13~0229•0~ urn,0 ,25 w 5,0 ' cc 3 3 R1 1 R2rP9 
7 7 1300316•00 470,0 ,25 w 5,0 ' cc 4 4 E<3,R5•ftJ 
8 8 16P.1562•"10 1,0 UH 1"'% 475MA #001,00 1 t L1 
9 9 741312'1•0~ LED HOLCER REWORK 1 1 

10 10 9006555•00 NUT1HEX , 2•56Xl/16AF X 1/ 2 2 
11 11 90'1!9236•"'1 SCREW1TAPPING1TYPE F,P~N ,PHIL, 3 3 
12 1 :z 90~9321•00 LOCK TIT!, seREW LOCK, UCC Pt:R AIR 'A IP. 
1J 13 9~P9185·~~ JU~PER, WIRE, Jf~SULATED, SLACK 8 2 • W3 1 w4 

CON'? - 2 ~2,w4 

14 14 1213506•08 HEADER 24POS RT ANGLE - t J1 

- ._ ~.... ----- _____ ..,. ___ _._. ... -~--~----~~---.--- --~---·----------
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I I l I CEJ l DOCUMENT NUMBEP I 
I I l I CFJ lRESP,ENG, 1 D,LANDRY I OATS: I 18•SF.P•80 1----- --·· -- • --1 
& I l I [HJ 1------------1----~-lSUElCODEI NUMBER l REV I 
I & I I [JJ l I 1 l 1 I 1 
& I l I tKJ IMFG.ENG,I J,CONSIOINE IDA7EI S•OCT•80 1 K 1 PL l 5414438•0•08? I A l 
I I l I CLJ 1------- --'-------...:.1---1-1 - -1 1 
& I 1 I [l4J &ASSEMBLY ~UMSERI &TOP 00CUf.4ENT hUM~ERI 1 FILE NAMEI lEDIT ti 
& I l I CNJ 10•UA•5414438•0•0 I I Z1273A~PLS 1 32 l 
1_..1.. l __ ,_ w _, -----------'-------~~.:....;._, - w__:.1 --1 
,. . ·t~l8 ~RAWiffG AND SPECIFICATIONS riEREIN1 ARE THE PROPEnTY or DIGITAL EQUIP~ENT CORPORATION AND SHALL NOT BE REPRODUCED I 
' OR COPl~D OR nsro IN WHOLE OR IN PART AS THE BASIS FOP THE ~ANUFACTURE OR S~LE OF ITEMS ~TTBOUT WRITTE~ PERMISSION, l 
& . . COPlRIGH'r CC:) 1981, DIGITAL ~OUIPMENT CO~l?ORAT!ON " I '-------------------- ·~------------------------~-,--------------------·-----------------, 

-rw 
I 



D 

c· 

I 

A 

8 ---------_Qll_M. ___ _ 
---~CllllCOl'llDCllll~ ......... 

Oll•-.. ------Cllll-­QllrTmeWITICIUT...---

-· I ~8C6.r111.--nG1r 

...J. I __J_ 2 WI 
QU.T IN iour 
IN OUT O_JJ__T 

I 

I 
-- ... a 

6 

LEGEND 

W2 W-1 W'f VARIATION ASSEMBLY NUMBER 

OUT I~ IN 11/7"MJ·AA i;at-l'ti.+'19·~0 SEE NOTE I 

IN OUT IN 11/710-ZA l)'+-N418-4 I SEE NOTE I 

NOTE: 
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TABLE A 
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SECTION A-A 
SCALE: NONE 
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I REF 

21 
I 
I 

_J 

3 

17 

,-SEE VIEW 8-8 
// SHEETZ 
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NOTES: 

~l WIRECPTl·b,DAIYE 111 > &< PTZ·b,DRIVE ';•'llJST 
BE DISCCNP;ECTED Ffn'i (l-P2 ' CZ·P2 RESPECTlvE·.v . 
13EFCHE WIRil«J ITEM . J ! 

Z !:RIVE ASSEl'Q.Y SEQUENCE: 

A. INSTALL. ITEM Z < CAJVE I >WITH ITEMS 11 & c;. 
8. [t6TALL [TEH l ',j[TH :TE11 c;. 

C. ['-STALL ITEM Z C Oi<l 1~ t I wITM ITEMS A & c;. 

!). !16TALL DRIVE lMTS C IT::~s "') ~SNG rT!'.:1'1 b 
ANO TORWE PER ~E l • 

E. CJU'IE 0 l'tJST BE ALIGt£D IN Tl-£ CC.NTER 
CF ITS SLOT. ! 

1 TCAQ.£ VAl..l£S CN ~IVES TO 13E b.Oti.0/LBS CN iTEM o . 

NOTE: F~ F't.RTS LIST !£FER 
- TO K-PL-70811'+·0· DBP. 
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AUTOMATED B~. PRTLST.3PCY"ll 

LINE ITEM DOCUMENT NUMBER 

····. 1 1 C-IA-70181E>"t-O-O 
2 ·2 O-IA-7Lf23CJ33-0-0 
3 .. 3 B-MD-7Lf2Lf8Lf&-o-o 

. Lf J.f D-AD-7015510-0-0 
5 5 c .'· 0 

·. 7 7 .. 

8 : .. 8 ~ i .-.r"· -. 
.. 

g . . g BLANK·· · · . . · 
'10 10 · A-PS-11187«39-0-0 · 
11 . 11 BLANK 
12 12 E-UA-5Lfl3lf8CJ-O-O. 
13 13 BLANK 
Pf ·lY 
15 15 D-MD-7lf2"18Lf8-0-0 
10 1e, D-IA-7018100-0-0 
17 17 C-IA-J0lo305-0-0 
19 18 
1 CJ 113 

·. 20 20 
21· 21 8-IA-7018521-0-0 
22 . 22 8-IA-7018522-0-0 
23· 23 B-IA-7018523-0-0 
21.f 2Lf. 

-. 
_ .. , . 

.. . • 

. . 
· .. , 

·' 

.• 

PART NUMBER 

. 7018101.f-OO 
71.f 23<333-00 

· 7Lf 2Lf81.fo-OO 
7015510-00 
4300«3701-00 
CJOOCJCJSL+-02 · · 
'3010107-00 . 
CJ004328'i-OO 

11187CJCJ-OO 
Slf13Lf8CJ-OO· 

CJOOCJE>Lf3-02· 
7Lf2Lf8"18-00 . 
7018100-18 
701&305-0K 
CJ00&013-0l . 
CJOOCJCJCJ0-00 . 
CJOOCJ255-0l 
7018521-00 
7018522-00 
7018523-00 
CJ008185-00 

. ~ .· .. 
~ .... 

P A R T S L I S T 

DESCRIPTION 

. TU ENCLOSURE RIVETED ASSY 
TU58 PLATFORM 
BRACE"CENTER._TU 
CARTR!DGE DR!VE . . 
SCREW,PAN~PHIL~.SEMS o-32X .312L 
SCREW, SEnS, PMILLIPS PAN HO. &-
g¥A~&0F~A~~x1A;~G· Ll-t+O · 
*** THI~ ITtM IS NOT USED *** LED 15.0MCD@20MA 3.0V *** THIS ITEM IS NOT USED *** 
TU58 ELECTRONICS SERIAL *** THIS ITEM IS NOT USED *** SCREW,PANtSLOT,,SEMS Ll-~ox .2SOL 

~bA~Ot~~~AgM~~~ CABLE . 
CABLE SERIAL TUSS 
SCREW~PAN,PHIL Lf-YOK 112 SS 
NUT K~P q-YO Xl/~ AF 
LABtLA POWER'SUPPLY, 2-718" LG X 
lH~~~R' D~~0~56~~IVE_ . . . 

_ JUMPER,_, GNDIGNO · . 
NUT,KE~ ~-32X 11q AF 

QUANTITY PER VARIATION 
00 

1 . 2 
1 
2 

12 
8 
3 
2 

2 

1 

f . 1 . 
1 
2 
2 
1 
1 
l 
l 
l 
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lllt • .....,.J':lll OI COPll:D Cl USlll 11 Wl4QU Cl II 
f&~WIS.JL'=-..ICllGGI ULlf/I 
COP'lllGlll el 9 7 8 , DIWl. lllllNlf lmlllAl1lllr 

I 

12REF 

\WI 

VIEW A-A 
SCAL.E : NONE 

2 

7 6 5 
WIRE TABLE 

DESCRIPTION ITEM 
NC AW(:) COLOR 

F'R.OM TO 
i-------.~----+-C-O_N_N--.-VV~IT-H-+-C--O_N_N---.~W--IT-H---1 REM~RKS 

10 .1!4-
10. 24 
10 24 

!>I 22 
10 24 
10 2.4 
IC 24 
10 2. ~ 
10 a,4 

~SEE NOTE 3 .!! 7 

8 
20 

IOREF" 
I 

31 

Vlt\.. 

GRY 
vro 

GRt-J 
BRN 
BL.U 
SLK 

~=c:i 

PT-2 SWl-S 
PT-1 5Wl-2. 
PT-~ SWI·~ 

SW- ' SOLO SW/ - 3 SOLO. ei.us \NI Rt 
PT-co Cl-3. 
PT- a Cl • e 

F'T•4 

Cl· I 
MCiO~­

--------;:TW1STE.t:> PA.12. 
MOTO&M 

~16 

REF" I 

~ SE.E "-IOTE I 

6 

~ 
\JlE..W C-C. 
SCAL~:.No~E 

5 

4 3 
8. ~5$E.t-11.BLE ITEM"S.<o ~ q U51t.JG S± .S !"1 L85 

TOR~UE., 
9. CARTRIDGE WtrHORAWAL. F"ORC.E SH~l..L BE 

A MA)(IMUM OF 4.e J.85. AND WH~N AN E:<C::E.55 
F'ORCE OF' 11..8. IS APPL.tED TO THE DRi'IE 
ROL.LE::R (OUTWARD) ANO IS RCM0\/6:0 THE 
CARTR1DC:.E 5HAL.L sn1..~ BE AC~AdJST THE 
DRtVE RE.FERF:.NC.E STOP.S 

10. HE.AD SKE.W 10 e>!:: Wlll-llN "'' ':!:. 0°b' Al=TER. F1i~t.. 
ASS'{. 

2 

24 \ 
34 . \ 

SEE NOTE2 2 3 
7 25 

26 

35 

9\ 
.'Q 
VIEW B-B 
~CALE.: NONE. 

CAUTION: OFF'" SHEET PARTS 
ltST K-PL-701S5l0-0- D'OP 

4 

_.., __ 
lll!AKIHAllP-

DO NOT SC.t.U C'llG 

MATERIAL 
Si.~ PA<?T.5 Lf~T 
FINISH 

1 

NOTE..~: 

I. MCTO!l TO 'OE. R01"A.TE.0 TO ?2.0\/:De. 
'6.A~\'e,.~'r AC.C.E.S.'ia. TO IE.li?M•N~\.~ ?1~, PT5. 
MOT02. LE.A.DS. MA'< t:iE. B:.E.NT A.:O • 
$140W~ t~ ~E.C.E.~'S .... e.,"( IQ C..LE.~R. 
MC'TOR.. MOUNT, 

2. coca w~e.cL J:.1"€.M *i MWST ~OT~T'e. 
!='2E.E.L.V WIT~OUT ~uae,,1N6 I"' SI.OT 
IN_ OPTIC.AL SENS.ore. J:TE.M *iq, 
TIGol-rT:..N IiE.Ml=t:20 TO ~.~!.s f~L' 

:!I. SE.T Dl<tVE ~Ot...LE.I<., l.Te..M ~ 8, TO E!:o'E. 
F'LUS~ W\"TH ':.ND OF MOTO~ SHA.FT 
I.Te:. t.4 *" II ' 
ilGK\t!.i..J l'..\C.\.J\ ':If '2.010 ~.-:,'t..S 
I~ \..e."S 

4. TtGliicN ITE.M5 13~ 2.S iO 2.0!.J' IN L 
5- TIC.f.+T'EN l't"EMS IS:"f2."1 103.~.!.S IN LBS 
~. na.HTEN ITEM 21 TO 5-t-S IN 1...es. 
?. .Wl-+E'N CART"PICGE l.S INSE:PTE'C 

SHEET 

2 

INTO P~lllE" THE FOr~C.E: ON THE 
Drll'le: P01..1..'E.R (ITEM el IS ro 8£ 
I I- G ,t.. I '' • 

NUMBER REV. 

15510-0-0 F 
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: J. .= ! 

LINE T!C"M 
.... i --· ~ DOC:L!MENT NU~lBER PART NUMBER DESCRIPTION 

1 1 D-IA-701&558...;0-0 701b558-00 HEAD MOUNTING ASSY 
c 2 121clYY-OO COVER CONN FOR 12-15815-
3 -3 C-MD-7Y20SYS-O-O 7Y20bY5-01 LOCK, ROLLER 
~ Y C-MD-7Y23353-0-0 7Y23353-00 SPRING~BEVELED 
5 5 C-MD-7Y20SS1-0-0 7Y20&51-00 HUBLEN~ODER 
S S B-MD-7Y20&52-0-0 7Y20SS2-00 CLA~P 
7 7 C-MD-7Y20s,g-o-a 7Y20SYg-oo WHEEL CODE . -
8 8 1210231-00 ROLLER ASSEMSLYtDRIVE _ 
g g 1 g15721-00 PHO 0 SWITCH WlLED & 

10 10 D-IA-701S017-0-0 701&017-00 CABLE TAPE DRIVE 
11 11 121SS02-00 MOTOR'12voc SERVO 
12 12 120S782-00 . SW, MICRO lP • lA al12SV' AG "CROSS 
13 13 gooao2s-01 SCREWtPAN,PHIL 2-ScX 518 SS 
lY lY goosoog-02 *** HIS ITEM IS NOT USED *** 
i~ i~ ~gg~5g1:80 ~~~~~A~E~·~~~5L.tii~0~- i~;Lf .. ~f01 
17 17 goo7801-00 WASHER LOCK S.S. ib 

t 
J. 

1 

. 

.i. 
1 
l 1-
1 
t 

i 
2 
2 

3 
2 
2 

18 18 B-MD-7~22g&s-o-o *** TAIS IT~M IS NOT USED *** 
lg lg S00b013-01 SCREW,PAN,PHIL Y-YOK 112 SS 1 
20 20 gooo278-10 SCREW SET SKT Y-YOX 118 2 
21 21 '3000021-01 SCREW:PANlPHIL '&-32X Silo SS 2 

- 22 22 C-MD-7Y21Yg1-o-o 7~21yg1-oo CLAMP CAB E l 
23 23 gooe,sa1-oo WASHER,LOcK1rnT,.1aooo x .ogsro 3 
2~ 2q C-Mo-1q233ss-o-o 7~23355-00 SPRING STRA GHT SUPPORT 1 
25 25 goooOOl-02 SCREW~FLAT,PHIL, 2-SoX 11~ 1 
~~ ~~· ~gg~BI3:8~ ~g~E~t~AN PHlL ~:q~~31~~~~ gs11 ~ 
22 2s gooe,e,ss-oo WASHER, FLAT, .312 o.o. x .12s r - 2 

-· .... -- Al o- l'J.~ :::-:~:.: r nv 

~cl ~6 ~~?~~~~:gg ~~~~E~~E~~2~'rBs~:x~Lf I 
~~++~~+~P~+++~P+P++++P~+++~+++++~++++++++++++++++++~+++++++++++++++•++++++++++++++++++++++++++++++++~++++++++++~+++++++~~++~+++++++ 

! REVISION HISTORY ! BASIC PART NO: 7015510 ! ! ! ! ! ! ! ! ! ~ ! 
!++~~++~+~+~+++~~~++++~~~~!~~~~+~++++++++++++++++++!ORN: O.WARREN - !DATE: 2~-APR-78 ! ! D ! I ! G ! I ! T ! A ! L ! 
!ENG! ECO NUMBER !REV !SECTION A OF A !+++++++++++~++++++++++++++!++++++++++++++++!++++++!+++!+++!+++!+++!+++!+++!++~! 
+++!++++++++++++++++•++++•++++++++++++++++++++++++! ! !TITLE PARTS LIST 
D.W'TJ58XA-ML003 C SECTION. VARIATION INDEX'CHK'D: O.HEALY !DATE: 5-0EC-78 ! 
OW 7015510-ML002 D [Al 00 +-+-+-+-++-f-+-+-+-++-f-++-+-+++-++-+-+-+-++ 1 ++-+-+++++-++-~P+-+++-! CARTRIDGE DRIVE 
OW TUSBXA-MLOO~ E [81 DES.ENG.: M.LEIS DATE: 5-DEC-78 i . 

+-+-+-+-+-+-+-+-++-+-+-+-+-+++-++++++-++-+- ++-+-++-+-+-+-++++f-f-f-p!~++-++-+-+++-fof-f-++++++-+-+f-+-++-++++++-+-++-+• 

! DOCUMENT NUMBER 
RESP.ENG.: M.LEIS DATE: S-DEC-78 !P+++++P+++~+f-++-PPPP+-+-++-++++++P+-+-+f 

CCl 
++P+-++-+-+-++-+-+-+-++-+-++-+-+-+++-++-+-.+-+-+-+++++PPPPPP+-+-!SIZE!CODE! NUMBER ! REV 

I I I I I 
(Q] 

• . CEl MFG.ENG.: R. TAYLOk - iDATE: 5-0EC-79 i K ! PL i 7015510-0-DBP ! E -
! - +-+-+-++-+++-+-++-+-+-f-f-+-+++-++-++-++-+-!++-++++-+-++++++++-P!++-P+!+~+-+!++++-++-++-++-+-++++++!+-P+P+-+. 
! _ _ CFl ASSEMBLY NUMBER: !TOP DOCUMENT NUMBER: ! FILE NAME: !EDIT tt! 
! · , . ! ! Zl&lOE.PLS ! 13 ! 

+-++-!+-++-+-+-++-+-++++-+-++-+-.++-+-+-.+-+-+-++-+-+-+-++-+++-+-++-++-+-+-+-+-+-+.+++-++-++-++-++-++-+-+-+-+-+-+-+++-+-+-+-+!++-P+t-+-++-+-+-+++~+f-+-+++++-+.++!f-+++++++++++++-+-++!+++-+++! 
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OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION -· • 
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r·-

:: A R T ..... ._, i I ~ T 
;~:JANTiri' PER VARI AT I ,:;:~t 

LlNE ITEM DOCUMENT NUMBER 

. 31 31 
32 32 
33 33 . C-M0-7t.12335Y-O-O 
3t.J 3Lf B-MD-71.f2335S-O-O 
35 35. . 

. : 

FART NUMBER 

C31075E>O-Ol goossse,-oo 
7Lf 23351.f-OD 
7"+2335S-OO 
goo1113-01 

DESCR!PiION 00 

~HRE SUSS, 22AWG A/R 
*** 'rHrs· ITEM IS NOT USED *~.:,:: .·•• .. , 
WASHER,LEAF SPRING 2 
BUTTON SUPPORT 1 
TERM Q~ICK .1520IA .250TAB BR/T ; 

,j. 

t-++f-+-+-t-t-t-t-+-~ ...................... ~ .......................................................................................................................................... .. 
· I I ' I . I I I I TITLE . . ! ! 
! O ! I J G ! I ! T ! ~ ! L ! CARTRIDGE DRIVE ! SECTION A OF A .· ! 
I I ·I I. I I I I·· .. I · I 

i ...... i +-+-+- i ftf-+- i +++- i +-+-+- i i-f-+- if-+-+- i +-+-+-~+-+-+-.... +-+-+-+-+-.f-+-+-+-+-+-+-+-+-+-~+-+-+-... +-+-t-+-+-+-+-+-+-+-+-+-+-+-! f-+-+-f-fofof-·H+-+-fi.+-+-+-+-+-t-+. ! . . . . . . . . . . . 

L-- --

.. ..................................................................... .. 
!SIZE!CODE! OOCUM~NT NUMBER ! REV ! 
I I I I I 

! K ! PL i 7015510-0-0BP ! E ! 
!+-+-+-+-!+-+-+-+-!+-~+-+-+-+-+-+-f-+-ft+-+-+-+-+-~!+-+-+-+-+-+-! 

"" ~ ~.· "'"••M-~ • -·-· > '0 - -- •" _ .. ,, ··--



l ·!uJ ~-69t?£1t7~ aa 3~s} ~38WnN 300:> 

DRAWING NQ~~- PART NO. DESCRIPTION REVISIONS 

B-DD-5413489-© I SERIAL TU58 * A B c D E F H 

E-UA-5413489-(b-© 3 SfiRIAL TU58 c D D E F F H J 

D-CS-5413489-0-1 2 SERIAL TU58 C D o E F F H J 

D D D E E E-MD-5013488-¢-0 4 DRILL & ETCH DRAWING C D n 
t--~~~~~~-'---'--+~-+-~-~---~~-+-~~~~~~~~~~~~~~-+-+--+--f____,l--+--+-+-~--t---T--+--+---t--i---i---:---+----i____,~+--+-+--+--+-4---+--4-~~-+--+--+---+__, 

5013486 
K-PL-5413489-0-DBP -
K-PC-5413489-¢-DBC -
E-EC-5013488-0-0 2 

E-UA-'1~13489-0-0 3 

D-CS-5413489-0-1 2 

K-PL-5413489-0-oqp 

5013488 

~-UA-5413A89-0-0 3 

D-CS-5413A89-0-l 2 

K-PL-5413A89-0-DBP 

NOTES: 

.,THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE PRO­
PERTY OF DIGITAL EQUIPMENT CORPORATION ANO SHALL 
NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN 
PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF 
ITEMS WITHOUT WRITTEN PERMISSION. 

COPYRIGHl© 1978 DIGITAL EQUIPMENT CORPORATION 

DRB 126 

ETCHED BOARD D E E E E E F F 

PARTS LIST DATA BASE (5413489) C D n E F F H J 

P.C. DESIGN DATA BASE (5413489) A B a B B B c c 
ETCH CUT DRAWING - - - - -1- H H 

- SERIAI, TUC)8 Cl Cl Cl c 1 c 1 ~ 1 

SERIAL TUSB Cl Cl Cl Cl Cl Cl 

PARTS LIST DATA BASF. ~l Cl Cl Cl~l Cl 

BTCH BOARD D D D D D D 

SERIAL TU58 - Fl Fl Fl 

Si'.'.:RIAL TUC)8 - FlPl Fl 

PARTS LIST D.?\TA l3AS-S ( i:;41311.99) - FlFl Fl 

F.TCH BOARD 

REV. 
H 

t--=u;:;..;:s;.;;:;;e::-o-=oN;..;;...;ooP-.-T..:..;;:10""""'N:.:..;.;/M __ o-=o-=EL=----toRN. P. BOSS MAN 6/r4; 78 TITLE 

TU 58 ~~r~~~- ))J~l !i~A,, .ifJ_m_ SERIAL TU58 
ENG~f...::-T;;:?' ~,, /78 SIZEl CODE I NUMBER 

.,___---t-----t --~~V\. ~~ B DD1 5413489-¢ 
1-----+-------1PROD.,)gk15~~<M- g_J - /8 SHEET 1 OF l 

1'1 L 12-

j 
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f~UTOMATED BY PRTLST.2D(16) F' A R T S L I S T SHEET A1 OF A3 

LINE ITEH DOCUMENT NUMBER 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 

8 8 
9 9 

10 10 
11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 25 USED FOR 07 & G12 
26 26 
27 27 
28 28 
29 29 

PA Rf NUMBEF~ 

501 :3488-0() 
1215816-00 
1000021-00 
1000023-00 
1010978-36 
1000042-00 
1001610-00 

1001776-0() 
1002315-00 
1013466-21 
1002431-00 
1005306-00 
1005334-00 
1005820-00 
1010978-40 
1011895-00 
1012312-00 
1100101-00 
1102808-00 
1105275-00 
1110324-00 
1115369-00 
1213506-04 
1212385-04 
1213071-06 
1213113-01 
1213418-01· 
1300247-00 
1300274-00 

QTY PER VARIATION 
DESCRIPTION 00 REFERENCE DESIGNATOR 

TU58 ELECTRONIC SERIAL 
HEADER.100 15POS STRAIGHT 

220.0 MMF 100V 57.200PPM MICA 
*** THIS ITEM IS NOT USED *** 
.1 MFD 50V 107. CER 
1000.0 MMF 100V 57.200f'PM MICA 
.01 MFD 50V t80-207. 25U CER 

1 
2 
1 

2 
17 

1 MFD 35V 107. S.TANT 2 
2000.0 MMF 500V 57.200Pf'M MICA 1 

3.3 MMF 50Vt-.5PF CER 1 
2.2MFD 35V 107. S.TANT . 2 
6.8MFD 35V 107. S.TANT 4 

*** THIS ITEM IS NOT USED *** 
22.0 MMF 100V 57.200PPM MICA 1 

.22 MFD 50V 107. CER 1 

.15 MFD 35V 107. S.TANT 1 
*** THIS ITEM IS NOT USED *** *** THIS ITEM IS NOT USED *** 
1N 752A vz~ 5.6 57. .40W 1 

D 672 TR= 15NS PIV= 60V SI 25 
LED 1MCD@10MA PIV=3 1 
VM 18 PIV=lOO I=1A 2 
HEADER 10POS RT ANGLE W/3 SI 1 
SOCKET 24PIN IC 1 
INSULATOR1RUBBER SILICONE 2 
*** THIS ITEM IS NOT USED *** 
HEAT SINKtVERTICLE MNTrALUMINUM 2 
120+0 .25 w 5.0 7. cc 1 
*** THIS ITEM IS NOT USED *** -

J3.J4 
ClO 

c0.c161C47 
C9rC7 
C2,C17rC27-C33rC3SrC36rC38rC40, 

CONT C41,C42rC43•C45 
C6rC46 
C12 
C4 
c1,c3 
C5rC13tC23rC54 

cu 
C19 
C18 

D27 
D1-D13,D31rD33-D43 
U28 
D15tD16 
J2 
XE1 

R75 

. ---------------------------------------------------~-------------------------------------------------------------------------------REVISION HISTORY ! BASIC f'ART NO: 5413489 ! ! ! ! ~ ! ! 

-------------------------'-------------·----------- DRN! DAN MUTNANSKY DATE: 22-MAY-78 ! ! D ! I ! G ! I ! T ! A ! L 
ENG ECO NUMBER 'REV !SECTION A OF A -----------·--------------- ----------------'------'---!---'---'---'---'---'---

----------------INIT c 
PB 5413489-MLOOl D 
M.L 5~13489-ML003 E 

JML 5413489-ML004 F 
D.M 5413489-ML006 H 

------------------------ !TITLE PARTS LIST 
SECTION.VARIATION INDEX CHK'D: P. BOSSMAN DATE: 6-JUNE-78 ' 

CAJ 00 -------------------------- ---------------- SERIAL TUSS 
CBJ 
[CJ 
[[I] 

CEl 
CFJ 
CHJ 
[JJ 
[KJ 
[LJ 
CMJ 
CNJ 

•DES.ENG: MIKE LEIS 

RESP.ENG.: 1'i. LEIS 

MFG.ENG.: F'. BARTON 

ASSEMBLY NUMBER: 
E-UA-5413489-0-0 

DATE: 22-MAY-78 

DOCUMENT NUMBER 
DATE: 6-JUNE-78 

SIZEfCODE! NUMBER REV 

DATE: 6-JUNE-78 ! PL ! 5413489-0-DBP ! H 
I I I ---------------- ----·----------------------·------TOP DOCUMENT NUMBER: ! FILE NAME: !EDIT t 

TU58 f Z0582H.PLS 38 

---'---------------- ------------------------ -·------------------------- ------------------~-------'-----------------'------·THIS DRAWING AND SPECIFICATIONS HEREIN• ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED 
OR COPIED OR USED IN WHOLE OR IN f'ART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 

COPYRIGHT CC> 1980. DIGITAL EQUIPMENT CORPORATION • 

'-----------------------~---------------------------------------------------------------------------------------------------------



AUTOMATED BY PRTLST.2DC16> 

LINE ITEM DOCUMENT NUMBER 

30 30 
31 31 
32 32 
33 33 
34 34 

35 35 
36 36 
37 37 
38 38 
39 39 
40 40 
41 41 
42 42 
43 43 
44 44 
45 45 
46 46 
47 47 
48 48 
49 49 
50 50 
51 51 
52 52 
53 53 
54 54 
55 55 
56 56 
57 57 
58 58 
59· 59 
60 60 
61 61. 
62 62 
63 63 
64 64 
65 65 
66 66 
67 67 
68 68 
69 69 
70 70 
71 71 
72 72 
73 73 
74 74. 
75 75 

1300:316-00 
1300365-00 
1300295-00 
1300447-00 
1300479-00 

1301322-00 .. 
1301327-00 
1300432-00 
1301969-00 
1302092-00 
1302177-00 
1302388-00 
1302391-00 
1302394-00 
1302396-00 
1302390-00 
1302941-00 
1303177-00 
1303312-00 
1305324-00 
1309386-00 
1001610-01 
1311466-CO 
1313596-00 
1315660-00 
1315661-00 
1315662-00 
1503409-00 
1509142-00 
1509338-00 
1510421-00 
1510598-00 

. 1812396-06 
1910282-00 
1910645-00 
1910741-00 
1911242-00 
1912107-00 
1912108-00 
1912799-00 
1912801-00 
1912803-00 
1912807-00 
1912813-00 
1912832-00 
1912857-00 

L I S T SHEET A2 OF A3 P A R T S 

DESCRIPTION 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR 

470.0 .25 w 5.0 Y. cc 5 
1+0 K .25 W 5.0 Y. CC 2 

*** THIS ITEM IS NOT USED *** 
4.70 K .25 W 5.0 Y. CC 8 

10.0 K .25 W 5.0 Y. CC 21 

180.0 .25 w s.o x cc 1 
68.0 K .25 W 5+0 Y. CC 1 
3.0 K .25 W 5.0 Y. CC 1 

22.0 .25 w s.o Y. cc 1 
220.0 K .25 W 5.0 X CC 1 
47.0 K .25 W 5.0 Y. CC 2 
2.0 K .25 W 5.0 Y. CC S 

20.0 K .25 W 5.0 Y. CC 1 
30+0 K .25 W 5.0 Y. CC 2 

1so.o K .2s w s.o x cc . 2 
470.0 K ,25 W S.O X CC 4 

14.70 K .25 W 1.0 Y. RN55D-F10 3 
2.40 K .25 W s.o Y. CC 8 

10.0 K .25 W 1.0 7. RNSSD-F10 2 
4.99 K ,25 W 1.0 Y. RNSSD-F10 4 
5.60 M .25 W 5.0 Y. CC 1 

*** THIS ITEM IS NOT USED *** 
.20 2.0 W 5.0 X WW 1 

20.0 K .25 W 1.0 Y. RN55D-F10 2 
R NETWORK 16-10K 1-4.7K 20PIN 1 
R NETWORK MULTI-VALUE 2 
R NETWORK 14-2.4K 10.0 X !SPIN 1 
DEC6534D PNP 310MW SI 40 90 2 
DEC4250 PNP 200HW SI 40250 1 
DEC6531B NPN 310MW SI 40 90 P. 6 

D 44C8 NPN 30WT SI 60 20 4 
DEC45C8 PNP 27WT SI 60 20 Y 4 
XTAL 4.9152 HHZ 1 

301AN OP AMP 1 
75452 DRIVER1PERIPH1DUALr 4 

7406 INVERTER GATE-HEX 1I 1 
*** THIS ITEM IS NOT USED *** 

324 OP AMP,QUAD 1 
339 VOLT CMPRTR,nUAD 1 

LSOO NAND-GATE-QUAD 2IN,p 2 
LS02 NOR-GATE-GUAD 2IN 1 

774LS04 INVERTER GATEr HEX . 2 
LSlO NAND GATE-TRIPLE JIN · 1 
LS27 NOR GATE-TRIPLE 3IN 1 

LS107 FF-JK DUAL MASTER/SL 2 
LS197 COUNTERrBINARYrPRESET 1 

R5rR551RlOO,R78,R84 
R10,R18 

R11rR19,R201R2S,R541R79,R76rR10S 
R91R22rR24,R26,R44,R46rR501RSS, 

CONT R59rR66rR67rR68rR801R33rR361R96r 
CONT R861R73rR97-R99 

R31 
R72 
R6 
R29 
RSl 
R141R23 
R27rR28rR34rR371R85 
R83 
R52rR106 
R81R8l 
R7rR21rR451RS7 
R131R16rR56 
R17rR30rR41,R42rR43rR60rR691R71 
R121R15 
RJS,R39rR47,R49 
R40 

R53 
R771R102 
R2 
R1rR4 
R3 
Q2rQ4 
Ql 

· aJ,as,ae.011,a14,a11 . 
Q6,Q7,Q12r013 
Q9r010r015•016 
Yl 
E30 
E9rE10rE261E27 
EB 

E15 
E29 
El71E19 
E13 
E61E2S 
E24 
E18 
E5rE12 
E7 

-------------------------------~---------------------------------------------------~-------- -------------------------------------! ! ! ! ! ! ! ! TITLE 
!. D ! I ! G ! I ! T ! A ! L ! SERIAL TU58 

! 
!SECTJ:ON A OF A 

!SIZE!CODE! DOCUMENT NUMBER REV ! 
' r t , 

! ! . ! K ! PL ! 5413489-0-DBP ! H ! , ___ , ___ , ___ , ___ , ___ , ___ , ___ , __________________________________________ , ___________________ ! , ____ , ____ , __________________ ! ______ , 



AUTOMATED BY PRTLST.2D<16) 

LINE ITEM DOCUMENT NUMBER 

76 76 
77 77 
78 78 
79 79 
80 80 
81 81 
82 82 
83 83 
84 84 
35 85 
86 86 
87 87 
88 88 
89 89 
90 90 
91 91 
92 92 
93 93 
94 94 USED FOR Q7 & G12 
95 95 
96 96 
97 97 
98 98 
99 99 

100 100 
101 101 
102 102 
103 103 
104 104 
105 105 
106 106 
107' 107 
108 108 
109 109 
110 110 
111 111 
112 112 
113 113 
114 114 
115 115 

PART NUMBER 

1914451-00 
1914466-00 
1915219-00 
1915415-00 
1915416-00 
1915417-00 
2113605-00 
2113609-00 
2113630-00 
2113632-00 
2113634-00 
2113937-00 
2114663-00 
2114963-00 
2114964-00 
23089£2-00 
1212619-07 
9009185-00 
9010057-00 
1215816-01 
1215816-02 
1215816-03 
9006011-01 
9006557-00 
1100124-00 
1301890-00 
1313840-00 
9105740-55 
101208".\-03 
9107256-11 
1910741·-01 
5414232-·00 
1310633-·00 
1300488-(.'0 
1302466-00 
1105871-00 
1914156-00 
1912098-00 
1010274-01 
1010279-00 

!TITLE 
! D ! I ! G ! I ! T ! A ! L ! 
! ! ! ! ! ! ! ! 

SERIAL TU58 

F' A R T S L I S T SHEET A3 OF A3 
QTY PER VARIATION 

DESCRIPTION 00 REFERENCE DESIGNATOR 

74LS393 COUNTER,BINARY,4BIT 1 
3130E OP AMP MOS/FET IN,CM 1 

LS373 FF-D OCTAL-TRANSPARE 1 
9636 DRIVER,DUALrEIA RS- 1 
9637 RECEIVERrDUAL,RS-42 1 
9638 DRIVER,DUAL,EIA RS- 1 
4006B SHIFT REGr18 STAGE 1 
4013B FF-D DUAL W/SET/RESE 1 
4052B MULTIPLEXER 4CHAN DI 1 
4065B BILATERAL SWITCH-QUA 1 
4070B X-OR GATE-QUAD CMOS 1 

UART 125K BUAD 1 
MM 80C95 BUFFER-GATE-HEX TRIS 1 
up,a-BIT NMOS 1 

RAM 2048 MOSJ-STATIC 1 
E2-01 1 
HEADER.156 6POS STRAIGHT 1 
JUMPERr WIRE' INSULATED' BLACK B 2 
WASHER, INSULATING SHOULDER FOR 2 
HEADER.100 3POS STRAIGHT 1 
HEADER.100 13POS STRAIGHT 1 
HEADEk.100 SPOS STRAiGHT 1 
SCREWrPAN,PHIL 4-40X 3/8 SS 2 
NUT1KEP , 4-40X 1/4 AF 2 
1N 750A VZ= 4.7 57. .40W P 2 
560.0 .25 w 5.0 7. cc 2 

4+53 K .25 W 1.0 7. RN55D-F10 1 
WIRE<WRAP>30AWG UL1423 A/R 

150 MFD 15V +75-107. AL EL 2 
*** THIS ITEM IS NOT USED *** 

7406N BUFFER,HEX 1 

*** THIS ITEM IS NOT USED *** 
2.55 K .25 W 1.0 % RN55D-F10 1 

12+0 K +25 W 5.0 7. CC 1 
100.0 K .25 W 5.0 7. CC 1 
1/4M5.1AZ1 = 5.1 17. +25W N 1 
LM 393 VOLT.COMPARATOR DUAL 1 

0026 DRlVER,MOS CLOCKr2 1 
+22 MFD 50V +80-207. Z5U CER 4 
.47 MFD 25V 207. CER 3 

!SECTION A OF A 

E33 
E28 
EU 
E32 
E34 
£31 
E14 
E4 
E35 
E22 
E21 
~16 
E36 
E2 
E3 
El 
J1 
W1rW3 

D29rD30 
R32rR35 
R48 

c44,c14 

E20 

R101 
R103 
R104 
D32 
E37 
E38 
C50-C53 
c20,c21,c49 

-------------------------------------ISIZE!CODE! DOCUMENT NUMBER REV ! 

! ! ' ! 
K ! PL I 5413489-0-DBP ! H , ___ , ___ , ___ , ___ , ___ , ___ , ___ , __________________________________________ , ___________________ , 

'----'--~-'----~-------------'------' 
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THIRD ANGLE PROJECTION 

~ -cJ 
REMOVE au:.RS AND 
IREAIC SHARP CORNERS 

t0• 30' N:;QJP.N;Y O"oER 00.~R orlR 0:.~R ~ro" ~~· 
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Olll IN P._._T AS n4E 8ASrS FM TNf ........ AC'TUM. Oii Y.L.E 
N tTE'MS WITHOUT Wllllh.TTell JiOMl$SION 
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VIEW A-A 
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Pl 
SEE NOTE c; 
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TO REMARKS ONN W TH 
P2-I 4 tl2V 
P2-2 4 +12V RTN 
P2-"3 4 ~c;v 
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SEE NOTE I 
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VIEW 8-B 
WIRING SIDE 
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2 REF 

4<QTY 4) 

2 INSERT KEY PLUG (ITEM q) INTO POSITION 4 
OF PI FROM THIS ENO. 

1. THERE SHOULD BE NO SOCKET OR KEY 
INSTALLED IN ITEM I POSITION 2 OF PI. 

4. ALL WIRE ENDS TO BE STRIPPED. 

SEE OFF SHEET PARTS LIST 
K-PL - 70l8166-0-DBP 

QUANTITY 
I VARIATION 

DO NOT SCALE ORA.WING 

REMOVE BURRS ANO 
BREAK SHARP CORNERS 
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SEE PARTS LIST 
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7011411-2.r 2FT.-81Ni.~ SAllK-H785 NO ~y 
701/41/-5F 5FT.-/,,lllj_l111. II 60 9 OMEENO 

7011411•12 12.ffrr31M KA57¢ 

701\<\l\-,l 7FT '!Zl"t' 11180 

7011411-/C IFT-3IN!ICN VTl<)3 

7011411-Z. ~FT'! I IN VTifJ3 
700+11-~E SIN t.SIN NEBULA 
70ll411-3D 3i"1-4IN.tll~ NEBULA 

7011411-¢F 8UJ!.5!N llfZ4 PIN 3CNE9o1>i 
~N 'Cll! EllD 

70114/1-/ B I FT-21N:tl1N. H333-A/DPMS0 'Mr: £HOS 

]}11411- YA 2 FT. t I IN. NEBULA 

'7011411-01 12 IN.:!: I IN. NEBULA 

FIN 5 
BOTHEl-0! 

FIN 10 

8011-t E~<lS 

~~ 
- --" ' 1 -- ~ ' I--._ •sre •10TE412 ~?IN\0 

.,,., j ·x· -~1 -~\.~ 
SEE NOiE .... 2. ~ I : I ~ r. I ~. I: l'f 

_...,-i•'I~~~~~===~---------------~~ 1--SEE.t.lOTE•3 ~ PIN4· SEE N0Tc:•4- ~I- ~ ~ ./ 

INt>ICATES PIN I 
(l"AR'SIDE) 

CONN SOOY 

R\SSED SIOE OF CABLE 

--= L 
!)Jr,· ~ V\EW A-A 
V : TY?. 20T'°" £1"0~ 

SMOOTH SI OE -' .l ) 

OFCABL.E ~ 
GROOVEO PORTION 

OF CO~N. 

STRAtN RELIEF 
COVER 

PIN I/' . PIN 2 LOCATING KEY 
~ BOTH £NDS ~'IA 

l.OCATltJG k'EY 0J',IL "" SEE NOTE •1t CHART" 
THIS END ONL.Y 
SEE MJTE •1 f Cl1ART 3 

PIN 3 

1 

NOT£5: 
I. INSERT KEY IN PROPER COWN£CTOR PIN AND Blll6A I< 

OFF iill8. 
2.. FOR ITiM (a) ORA WING 15 SHOWING 3M CONNec TO/If. 

3. Foe -IC AND -2. VAl21ATIONS., 1::.E.'( PtN G.. 
-t-. F'OR -1C. AN0-2. VAR.IATIONS, l(E.Y PIN S. 

I Tl E., CABLE 9007031 5 
I LABE.L,CABLE IDE.NT 9009532. 4 
~KEY 9009707 3 
2 CONN. CRIMP 121120~-02 2 
AIR CABLE, JO CONDUCT 910774-7-02. I 

' 
? DESCRlmON DWGJl'ART NO. 

'j) UNLESS OTHERWISE SPECIFIEO DIMENSIONS ARE IN INCHES 
3: -~ CUSS OI' NOMINAL DIMENSION llANGE INOIE ":::.7 
~ ~ ...... N:t:J.JAN:r p;r· ~ I ~ -i:u C.O 
~:=~ ... ~~ '~ ~ ~ 

ITEM NO. 

~-QIJ-ANTl_.._TY__.,•---1 ...;- llEDMM_-c::::::r t..mM ~ U11 .__ UI 

VARIATION M~ PREFERRED c::J '-Ot1 !.Otl '-Im t.IM ~ 

DRNM.BAPTl_S_T ~0-~ FIRSTUSEDON 

CH~Hf.AL y G-Ll_-]'1 SEE LEGEtiO 

ENG.R. BARRY ~-18-75 TITLE CABLE 
_._,.MD l'ROJ.. ENG._B.BA~R'l 6-18-7~ .,.__-=-....... ~ __ .....,.PR_oo ..... R .... P..,ET•E-Rso .. M.~65..,·7 .... j CCN SOLE Bte.KPLANE 

DO NOT SCALE DWG N£XT HIGHER ASS'r. 

1 A 5 3 
FINllH ..... SHEET 1 °' I OIST.J I I l l l ] I ] 

I ~ 1 I 2 

D 

c 

~ 
t--

-~ I--

9 

~~ -
0 
I'-

~ 
B 



8 
._.......:;·-..ft:.o.--..,.,.. 
.-nOIOl!lfl'M.--TICN-
t1W.1.1111n•-....:mc:.al'llSI011~ .. WIG.ll 
Clllll-lllTMIM::'lllalTMl-4'C1UNOlllMI 06_..nQll_.,.._ 
cc••-n,,eo carr ... -CClll'OllA,_. 

D 

I REF 

c 

B 

- 8 

'V 0·0-~910L a - J21t 

WIRE TABLE 
DESRIPTION FROM 

NO. AWG 
6 I 
7 18 
8 18 
7 18 

°'.3 (QTY 4) 

COLOR CONN W{TH 
ORN Pl-I 
BLK p -2 ' RED Pl-'3 '3 

LK Pl-4 ' I REF 

Pl 

VIEW A-A 
WIRING SIDE 

Pl 

A'"4-

7 

6 

TO REMARKS CONN WITH 
P2-I 4 +I 
P2-2 4 + ZV RTN 
P2-1 4 +'SV 
PZ--4 4 +'SV RTN 

SEE NOTE I 

q 

SCALE . 

~.o 

DIM ·'x" 

DIM "'v 11 REF 

FOR MANUFACTURING PURPOSES ONLY 

DO NOT REDUCE 

6 

b.0 

5 

-1 B 

5 

4 3 
LEGEND 

NUMBER DIM •x" VARIATION 
· 1s1oq.3s 1 f T. 2 [ N. ::!: I f N. 

2 REF 

VIEW 8-8 
WIRING SIDE 

2 

P2 

2 REF 

P2 

DIM Y' PREC REF 
1FT. 1IN. ± llN. 

4 (QTY 4) 

2 1 

NOTES: 
I. ATTACH CABLE TIE (ITEM S)AffiOXIMATELY 

EVERY ~ IN. AS SHOWN. 
2. ALL WIRE ENDS TO BE STRIPPED. 

SEE OFF SHEET PARTS LIST 
K-PL-7018109-0-DBP 

Ra.tOYE BUAAS AND 
BREAK SHARP COIVfEM 

MATIRW. 

SEE PARTS LIST 
f1NllH NONE 

4 3 

UNLESS 0THEAWU SPECIFIED DIMENSIONS AN IN INQG 
AHO lHE FCU.OWING TOLERANCES N'f'\.Y (PER DEC STD 114) 

CABLE, 
TUSB POW£R 

IMTI 
4Av~81 OOQ,18T...__ 

~~81' 

-UA-111-:ro-z-o - CIP 

2 TW 1 

D 

c 
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·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-1 ·t ·t· I ·t· ,,, ·t ·f· 
t t· I ·t '.,::: t· ·t 
,.. ·t· I ·t '°') t ·f 

1" ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·· t ·t ·t 1 ·t ::n ·t· 
1· ·t .... , ·t ·1· r11 .,. 
1 : ·t :.::-.'. .1· , .• .-~:: ·t 
1" c:.;) ..... ·t· ~ -· t rq ,. •·-'4 ' 
·t- ::0 :r. ·t· . .. .•.• ·1 (") t l fl 1 
1· ...... ·t· • ~·I ·f• • .. :) ·t· , ... I ·t· 
·t· C.)Lf) ·t· :1:1 t· t (' • ·t· 
·t ,-) t· r··· 1 ···:· ·1· --... 1 
t· °iJCJ 1" ;. ·1 c'.:: I ·"- 1· 
·t .. _, :o ·t t· ::::: t ::c: t· 
·t· "11T> ·t t lO ·t , ... , ·t 
1" OE1" 1Mt~1" 
1· 1--t ·t· t· ::u I - ··I ·t 
1· (,;Y:Z ·t t ·t (.• t· 
·t ::tJ(i':) .,. ·t 1· :.1 .. ) , .. 
.,.. .,. 1 1~1" 
1'" l:::D•••-·-·-·-·--· ... ·-·-·-·-· ... ·-·-··-·-1· r 
1" l. O :Z ·t· :D t :·n t· ·t· 
1· 1'10 ·t .,. ,.,, ·t· .,. 
·t· I:°) t ., <: 1· .,. 
.,.. 001" .,.. 1 t 
1'"' ...... ·o·-··-·-·-·-· ... ·-·-· ... ·-·-·-·-·-·-· -·-·- ·t· 
1' :.:"': 1''1 "t u·, 1" t f) ·t· tl:I t· 
·t (') ·t ,...... ,.., r--. ...... , •. ., ...-. f'1 l ·t· I r1 ·t· :0 ·t· 
1· i.: .. -• 1· ....,, ,,., t.·:J ("') uJ r>c• ·t· c·, t lfl ·t· 
·t· ::x:.:....,, ·t .. _. ..... ....... ...... .. _. ·-··-1 ., --t ., ........ , 
"t· o ... , 1· ...... ·t· .... ·t· c, ·t· 
.,.. rn1' wo101 1 
·t· f'1:t> ·t i:o:z 1· :=: 1 ll 1· 
·t· -• ..,. • ·t 1· :n ·t 
1' (~ ....... ,. 1 ::u 1 ::u .,. 
·t· XK."> 1· ...-:·:: ·t· 1· --4 ·t· 
~ 21' D1 "t 1 
1" ~~.,. . ~1"0121 
·t· :z 1· j .-. 1 ,, 1· (') .,.. 
·t ::::C ·t , · X:1 1' ·t· • • ·t· 
1" ~m"t ~tDt 1" 
1' C>:O::n 1· ".'· t--t 'f' 1· ~-1 'f' 
1"o~m1 O? 101 
·t· -0 ._.. ...... ·t } :z 1· ., . ._ 1· 
·t -< ::z 1· . ' 1· f (.(t ... 
. ,. ;o :J:Ja 1· . . ·-· ... ., .... _ 1· 
1· t--tlO 't :Z 1 1· C:J t 
·t· "~· :t:. ·t· f.:J ·t 1 '"° ·t 
1" :J: -t ;:lJ •f· I m 1' 1· 1· 
·1· -t :::cm ·t :.< ·t ·t 1· 
... ITI ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-~ -t~ ~10D13 1'~ "tO 1'0 10 1 
1· C;-)o:J:I: t· I U"') ·t "Tl 1 ITI 1· f'T1 ·t· :I; ·t· :'U 1· 
·t· • ... :J:)frl ·t· t--HfJ ·t· ") 1· LO ·t· lf> 1 =" 1· :Z ·t· 
·t· lO 1 :OITl 1· • 1· -0 ·t • 1" .. ·t· • • ·t 
1' t--o to·-1 "'TJ 1· I :;: ·t· "11 1 • 1· f'T1 1" ~:.1 1· 1 
1 .. LJt.fl'..lJ ·t· ~-.... c:u t :-::!: ·t· n1 1 :z. ·t • • .,. ·t 
1· o:t (::.> ·t· c:>1- ·r· ,.., t =:-: 1 i;;-> 1 1 1 
·t· ... _,, "O ·t· ..... ·-~: 1· • 1· ,-;. ·t • ... ... ' 
1 • C•,...., .,. (() 1· • • ' • 1 I. 1' ., ,. 
1· ::u::n 1· -:z 1 ·t.. t t 1· t· 
·t· C.:J --. 1 C:H::: t ·t t 1· t· . ·t· '.. 
1 ...... ---. -< ., uJ:::: ·t u > ·t ~ti ·t ::u ·1 :r:· · t· "Tl t· 
·t· 17.) I. ·t· I 00 ·t· • ·T • t· • 1· • ·t· • ·t· 
1· ~'"'1Cl ·t t:'Jr rt ·t· ·t t· ·t 1· 1·. 
·t -t •r1 1· I :0 1· c'.") 1" ;::::~ 1 3'. 1 :l:J t -·i ·t \ 
1 · :t:> :::C 1· Cl• • 1· :0 ·t· <:::> ·t· C) 1" C::> 1· C• ·t· 
·t· 1-· DO ·t· t· tn ·t· :.o t '.".D 1' C> ·t c.: 1 
1" 2H't 1-t 1H 1~ 1X 1~ 1" 
1mc0"t 1~ 12 tz tD t- .,.. 
·t· ii:>,,.,_. 1· 1· G') ·t· ·t· 1 1 G°) 1· 
1'CL-t't 1r 1 1' 1 1~ 1" 
... t·-1(""):0 ·t· t .... 1• .,. ., ·t '.I) t· 
·t "T.J--4r-· ·t t '-"J ·t· 1" ·t· ·t :~~ ·1 
13C 't 1"2 1 1 1 1-t 1 
.,.,...,~m't .,.,...., t 1 .,. 1 1 
12'"'101" 1 .... 1 1 1 t 

1 ·-i c:::·-·-· .. ·-·-·-·-·-·-·-· ... ·-·-· .. ·-·-·-·- 1· 1 0~1'rn-t10 'tO 1U 10 10 1 
10~"01'101'D 1:0 "tD 1D 1D 1 
1"0 31"Cl.J1~ 1"~ 1-. 1--4 1-t 1 
·t· ::01.J"')ITI ... J'.) ·t rr1 1· m .,. rri ·t· ,.,, ., fT1 1· 
·t ""UD:Z 1' I 0 1 .. • ·t • • ·t • • t· • • 1· • • t 
·t or· -t ·t .. _ o ·t· ·t- 1· 1· 1 1· 
1· :::orri 1" ...... ,.,""ti.• 1· ru ·t f\) .,. n.• t n.• 1 
1D 01~C1'00 100 1'00 1W 100 .... 
1· - .... OC> ·t· "-':a: 'f· I 1' I -t I ·t I ·t I t· 
1' ........ "Tl :T.I 1· CJ IT1 1' c.... ·t <--t 1 <--t ., (.... ., t. ... ·t· 
1· 0 ·o 1· I 2 1' l":: 1 r.:: ·t· c::: 1· c:: ·t c: ·t· 
1· 21--10.,. ,.....,.....,. ·t· r .,.. r· 1· 1- .,. r·- 1· r · .,. 
1 --t:'O 't I - 1· I 1· I 1· I ·t· I 1 I ·t· 
f' :1T1:t:, ·t o::z 1' co :t· u1 ·t· en ·t· cu ·t co ·•·. 
1 ::3: --t t· c:: .,.. ...... 1· ...... ·t .. • .,. ...... ., ~· ·t· 
... ~~... 31' t ..,. 1 1 t. 
1· ~~ -t- ro·-·-·-·-·-·-· .... ·-·-·-··-·-·-·-·- ·t· 
1· ~:Z ·t ITI 1' Ul 1' ·t ·-4 1· t· 
1' ~ 1" ~ .... ~ ~... 1" ~? t 
... -t:O 1· • • 1· f"·J ·t .,. --· ...... ·t· t 
·t· :t: :z: 1· 1· ,...., ·t· ·t· c: r· ·t ·t· 
1" C10 ·t· ·-·-·-·- 1" ·t· lfl r'11" 1 ·t c: 'f• ... ("') ... 1· ((t ·t· .,. 
1· -tC.O t 1· -0 <..:> 1· 'f' ·-·-·- 1· · 
1· :r.: 1· ... r- r.::1 ·t· .,.. ..n ·r ·t 
1 ~D1' 1' '"'1't 1' 0 ~C T 1· ::tJr···-·-·-·-·-·-·-1· ·t· :::: ·t· ·t 
1· •-..r-1· 1· ·t· 1 ,.,., ·-·-·- ·t· 
·t· -t ·t t..J'Tl 1' ··-.1 :z 1 o 1 ;u ·t· ·t· 
1' -tZ1'~~1"0 C101' 1- 1' 
1' ~OTror•~ 31"01' 0 ~T 1 
·t· :Z-i 1· Ulrrl ·t· 00 ll.1 ·t c= 1· :0 1>•-·-·- 'f' 
1' ~w .,._ M-t31' m ~.,. t 
.,. ~m1:021"0 ~ ... ,,.,.,. r -i1P 1" 
1· "111T1 ... • :C> 1" J) .,. :7- .,. rri tl"J ·t· .,. 
1· ::r.:• 't ""tJ::i: 1· I ·t· ·--t 1· • •• •• ... ·t 
·t· ::·crJ ·t· r~·1111· C"'.J ·t 1· r· ·t ,. 
·t· t-tlT1 ·t C.J"J•• t I t :~~ 1· .. .,.. ·t •··• ·t 
·t lfl .,., ·t ·t o ·t· c.:: 1· 1.n t· ·•· 
1· ln:u ·t 1 cr1 1· :.::: ·t· ..... -· -·- t· 
·t· ..... ,:._'") ·t ·t· "T.) 1" co ·r· ·t· t· 
1· C)CJ "t ·t 1· '"'1 ·t· · 1 --t ·r-
1 2C1' 1' 1~1 . 1 1 
1· • c"") 1· 1· 1· ·t· .. · • -· -· - ·t· 
·1· ''•·-·-·-·-·-·-·- ·t .,. 1· ·t· ·t· o 1 r11 ·t ·t ·t· 1· J:> ·t 
1" 1 C1D ~1' 1 'f' f 
1· •t• ..... •t• "'1 •t •f• 0 .. O °"I - ., • 

. ,. 1 .... 1' ~:::: ·t· ·t· . . 1" 1· 
"" ·t w ·t· ·t· 1· 1 r· 1· ·_ 
1 1 #1' 1 T 1 1 
·-·-·-·-·-···-·-·-·-·-·-·-·-·-·-·-···~·-·-·-1. 

.... 
CJ 

:;~"': (_:, _ .... 
ffl .. 

•· ... 
-~ 
f~J 
_::.., 
lfJ 

CP .. 
( 

- .J 

;r~ 
.. -tL~. 

r~:' 

(..(J 

:JJ 
:1_1 
ff'l 

..... -.,. . .. , 
:z. 
(''") 

:r: ,.,, 
lf'l 

" 

,' 

... 

illCXY-.IO"CH .. i; l>.>11..J._• 

~.u<•~•-·HP01-1.: v.Jn.> ...... 

{fJlfJ(JJ 
11tPtfll 
JTll 'lf'fl 

.. ~·-.•·-· 

.....:-~ .... _ 
111::_;,_·~,(~.) 

--~--t-t 
P'lfl1PI. · 

,, 1 ... 0 .. r• .. (h fn-• ....... -...­
t::J• --• -•···c,ru101 uru 
CJOC:Jf')Llt--t--t--t-­
,1,--. .. 1-··.J·-..1· . J((l((ICJ:, ..... 
r.r-.1·· 1·· Jr.:..1•. :u.n.a: ...£) 
Lfl(IJ COU:H . .Jfl. I (f•-'= C:I 
C.HCf'lJ' '(Pt ·•ClC •. J...-•· -
I I I I I I I 1 I 

l.:lrtJr:lc .. )CH :Jc tC.H.:.l 
.. -f •JOl1JC)C.:JC:>C.:>Cd 

r::::~:::..:-• 
I1t--te--t•·· ... -• 

, ... ,,·-~, .. -, 

t.':1 :.o ::n :ur '' 
fTlfTtfTlfTt-

~~~~::~.;: .. .:..· .. ~- .. 
~::r::z. r ..... · ·· .-··) 

·• U"U.fH.fl :C> 
--.-~-nu 

,J~~a!r· 
('.'°:) __ ...:. - .• fTl 
:_::rJIJ(=:J 
,,.... ... .• (J:J . 
::...1....-...- ... -c:: .o 

cococo:::-::-:­
lfJ :D ::I.• 1• r ::> -i 
t...:=~::::r­
"T.h~")i.;-..,-:.. ·-
"T.l r..1v• . r- .... I "TI 
-:: :t••-··to-• , ... ---c,1. -
rtJ I :~:• • 

I • •OJ 
• .. J I 
. . c:: (:: r.: l•.• :11·­
cor-1 ··r· 1•1c1 • =··--·- -~-; fTl:I" ... • ...- ...r. ..(.: .,. . ·-· 
r(..ir ... )c. 11i · i::; 
'-")C:IQl._"Jt--

CJ 
:....-: :l.J C•• -

.a:C.().~ 

,_., 
r·. 
L:". 
'--.. 

.1: .i; 
LIJ"U 
;.,. ... ._.. 
~-•:..:::: 

. • -1..::>f.)C.• .. LJ.t: ~l;•·· .. _ •. 

"· 

r-· ..... 
:~~ 
Pl 

•··• ..... 
f1'l 
~.;: 

r::J 
C> 
C• 
c: 

ff) 
-·· :z 
("; 

j,j 
I r I 
::u 

·-r1 
:i· 
:n 
·-I 

s 
('~-; 
rri 
;fJ 

'-, 
J ;·, 
lfl 
('., 

:1.t ...... 
""fJ 
--f 
• ·f 

<.;~ 

l· .: ~= 
ld:!_~ 

~ 
•··f 
•·-t 

. .., 
"1 :u 
.... ~ 
r: 
:.o 
t-1 

:r:· 
···f 
l·-1 
c: .. 

--·-·· 
:n 
c: 

--· 1: . .1 
:·:~ 

:I.• 
-·I 
fl I 
1.J 

r:.:• 
-"·· 

·-.:· 
:o 
. I 

·-· UI 
-I 

(,I 
·n ,.. .. 
. .i.: 
.r· 

·n 
:r .• 
::u 

... 
(I"') 

.. --. 

..... 
• • f 

, .. , 
T 
iii 
II I 
--.f 

].• 

·-~ 

,_:, ... 

! 
I 

· 1 

I· .. 

. 

. :v ..... 



c 

B 

c:; .. 
a: ""' .,., 

>- ii 

A e f5 ':! s °' a:a ~ {. - 2 :z: ::> :'°"t4 • 

! z ....; 
~ . 

i ~ !' ~~ •v ( 
~ .. ' 

~~t 

~ ~ 
~ ':'~"' 

!>RC 1000 

IREF 

" 

~. j {I ~ I 
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<> 

D D D 
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NOTES: 

4 (QTY. 16)SEE NOTE 2, 

I. TO JNSiALL RETAINER RING USE 
VENDOR INSTALLATION TOOL 
NUMBER 82-0-147l<i-I I< SOUTHCO ). 

I 
-~-

I 

D 
I 
I -
I 
I 

2CQTY 2) 

~}REF 

°1( QTY 2) 
SEE NOTE 

2. APPLY CABLE CLAMPS TO 
EMBOSSED SQUARES AS 
S HQ\AjN. DOT ON METAL INDICATES 
CLOSED END OF CLAMP. 

CAUTION: OFF SHEETS PARTS LIST REFER TO 
K-PL-7Ql872(}-0-DBP 

QUANTITY 
I VARIATION 

REMOVE BURRS ANO 
BREAK SHARP CORNERS 

MATEllllAI. 

SEE PARTS LIST 
•1.,1SH 

2 

ORAWINONO. Plllff NO. 

UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN INCHES 
ANO THE FOLLOWING TOLERANCES APPLY (PER DEC STD 114) 

TllU 

CATCH 
PAN ASSY 

~ DOCUMENT NUM8ER 

- COOi - 111'1. 0%'~ ~ . c IA 7018720-0-0 .A 
!IC.IL( ; /z. 5"'EET i Of' I 

TW l 

D 

c 

0 
a:: I 
!!lo 

~ 
r­ec 
f2 
<( 



AUTOMATED BY PRTLST.3PC'1Ll) 
... 

P A R ,. s L T S T .SHEET Al OF Al I ... 
QUANT!T¥ PER VARIATION 

LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION 00 

1 1 E-IA-7~2s12s~o-a 7'125728-00 PAN CATCH 1 
':J 2 <3010308-00 RETAINER!PUSH-ON SSIPAS 2 '-
3 3 <3000020-0S FASTNR I~ TURN WING HD 2 
"+ Lf ... C300<3Ei3Ei-OO CLAMP, 'CABLE, FOR FLAT CABLE lb 

· .. 

. .:;, 

. ; 
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D 

c 

A 

8 

c; REF 

10 PIN FILTERED 

7 

1°3(QTVb) 
<ONLY ONE SHOWM> 

SEE NOTE I 

9(G.TY Z) 

6 

IZcaTYb> 
CONLY ONE SHOWN> 

10 (QTY 4) 

6 

5 

5 

II REF 

b CQTY I) 
7 (QT't' 2) 

4 

4 

3 2 1 

NOTES: 
I. SCREWLOCK ASSV IS A KIT BAG PER 

CONNECTOR. DISCARD FOUR FLAT WASHERS 
ANO TWO NUTS PER CONNECTOR ASSY. 

2. RECTANGULAR SLOTS ARE PROVIDED SO 
THAT PRESSURE CAN BE EXERTED TO 
FIRMLY SEAT THE TWO UNIBUS PLATES 
Fa=t METAL CONTACT BY USING FLAT 
SCREWDRIVER BLADE OR EQUIVALENT. 

CAUTION: SEE OFF SHEET PARTS LIST 
K- PL- 7018778- 0 - DBP. <Z1bl6A) 
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AUTOMATED BY PRTLST.3PC~4) P A R ~ S L I S ~ SHEET Al OF Al 

LINE ITEM .DOCUMENT NUM:~~ PART NUM~t:::R [t'ESCRIF'TION 
QUANTITY-PER VARIATION 

00 

1 
2. 
J 
4 
5 
6 
7 
8· 
9 

10 
11 

... 12 

-l:J 

1 D-IA-7426405-04-DBU 
2 B-IA-7018781-0-0 
3 C-IA-7426654-o-o· 
4 A-PS-1217431-0-0 
5 A-PS-1217431-0-0 
6 A-F'S-1·211591-0-0 
7 A-PS-1211591-0-0 
9 
9 

10 
11 
12 A-PS-1219534-0-0 
13 

7426405-0-4 
7018781-00 
7426654-01 
1217431-00 
1217431-02 
1211591-35 
1211591-38 
9006010-01 
9008451-00 
9009546-00 
9010174-00 

. 1219534-01 
9006688-00 

F·ANEL, SEXTAL 
BRKT. ASSYr UNIBUS FILLER 

"BRACKETrCABLE GROUND 
CONN1D. SUB 25POS ASSY STRAIGHT W 
CONN,D SUB 10POS ASSY STRAIGHi W 
CONNrZIF 40PIN RCPT ASSY 
CONN.ZIF 40PIN RCPTrSW~P IN GU 

. SC~EW•PANrPHIL 4-40X 5/16 SS 
SCREW LOCK•(\SSY 
SCREWrPANrPHIL1SEMS 4-40X .J7SL 
SCREWrPANrPHILrSEMS, 6-32X .25 L 
SCREWrCAPTIVErSLTD HD 4-40X.60LG 
WASHER, LOCK, S.S. t4 

1 
2. 
1 
1 
1 
1 
2 
2 
2 
4 
3 
6 
6 
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~ s 
I (QTY 8) 

18 REF 

\SEE NOTEI 

\ 

H 

10 

~B 

F 
I REF 

7 ~l(OH7l 
18(0.TY b) 

20(0TY 7) 

REAR VIEW 

• 7 6 

5 

VIEW A A 
ROTATED 180° 

4(REF SHOWN) 
'3 REF (NOT SHOWN) 

VIEW 8-8 
F(QTATED 180° 

FRONT VIEW 
WITHOUT I/o-Pan PANEL 

5 

3 

c; REF 

' 3 

2 
NOTES: . 

I. IN ~E Pl.ACES.AS 5HOWN, THE HAROWAAE SHOULD BE 
MO..NTED LOOSELY. TO COLLAPSE TRAV SECTIONS FOR 
9-IIPPING At«> READ\' TO EXPAND FOR CABINET 
INSTALLATION. 

Z. APPLY CABLE CLAMPS (ITEM 14) TO El'EOSSED SQUARES 
IN l"ETAL AS SHOWN. DOT CN METAL INOJCATES CLOSE:O 
END OF CLAMPS. 

~. "1.tG'ET BRAU<ET(ITEMb)Sl-0.JLO BE INSTALLED IN ITS 
lNf.ERffiST ADJUSTABLE POSITION. THIS BRACKET MUST 
BE POSITIONED AT C?U INSTALLATION LEVEL. 

4. ITEMS 7,IO & It> MUST BE LOCATED AT A RIGHT ANGLE (90°) 
TO I TS MOUNTING SURFACE ANO LOWERED FLAT INTO 
POSITICJ.I. METAL INTERFERENCE IS WILT IN TO REDUCE 
r<Ft ~ISSJCJ.I. 

"i. TWO OUTERMOST TABS ON ITEM "i MUST MAKE CONTACT 
WITH ITEM~ & 4. MYLAR OR SHIH STOCK TRIAL R£0.'0 H 

lbt,, 
/l~J'QTY<;) 

SEE NOTE I 

b. SLOTTED HOLES IN THE BRACKET ARE TO BE CENTERED 
CH STUDS ON BOTH TRAYS AT ASSY. ADJUSTMENT 
?ROVICED IN CASE REQUIRED· 

CAUTION: SEE OFF SHEET PARTS 
LIST K-PL -7018779-0-DBP < Z'*i12 A> 
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AUTOMA?!O BY PRTLSS?.JP(44) 

LINE . ng" . OOCuME:l'Il' .SUMBER PA~T NU!-13C:R 

p AR r.s LI s r. 

DESCRIPTION 

i · 1 ·o-u:-1nra549-S-B 7018549-03 . 1ETRACTOR TRlY RIVETED 
2 2 E-IA-74125733-3-0 7425733-a0 ?RlY,R.H. HlLF 
3 3 !-U-7412-6-619-1-'1 7426619-U I/O PANEL BRKT.(RIGH?) 
4 4 E-IA-74J.20-619-~-0 7426619-22 I/O PANEL BRKT.(t.EFt) 
S 5 • E-IA-74l2D618-'1-9 . 742.6618-al '. I/O PORT PANEL 
6 . 6 c-IA-74226629-9-0 7426620-al BRlCKET,MAGNE?IC 
7 1,- C-!40-74126621-"-I 7 426621-31. COVER, PLUE-RSI HOLE 
8 8 B-Il-74225552•9-9 7416652-~1: NUT PLATE . 
9 9 C-Il-7~11~72-B-S 7018772-~0 Ct.AMP lSSY _ 

1a 11 D-AD-7B1IB778-9-9 7018778-aa CPU-lI/0 PANEL 1ssr 
11. 11 D-MD-742l64S7-et~DBU 7425407-31. PANEL 1 SUB,DOU8LE . . 
12 12 . · 9096664-00 WASHER, FLlT, .437 OD X .218 ID 
13 13 90~7651-33 WASHER, LOCK, EXTERNAL fOO?B ill 
14 14 9039636-~3 CLAMP, CABLE, FOR FLA? CABLE 
15 15 · 9006563~33 RUT,KEP . 8-32X 11/131F . 
16 16 99g5011-a3 SCREW,TRUS,PRIL, 1S-32X 3/8 
11 17 9309546-aa SCREW,PAN,PHIL,SEMS 4-49X .37SL 
18 18 9010174-aa ·scRE~,PAM,PHIL,SEMS 6-32X .25 L 
19 19- 9010174-31. SCREW,PU,PHIL,SEMS 8-32X .31 · L 
21 21 9006037-33 SCRE~1 TRUS,PHIL, 8-32X 3/8 
21 21 9098151-Si WASHER, LOCK, EXT. TOOTH 18 
22 22 A-PS-121C29B8-9-3 12129~8-31 DOOR CATCB,MlGNETIC,SHAP-IM 

#t#####!###########:l#######t#•######l######~###l#t RELEASABLE 

QOlRTl?Y PER YlRilfIJ~ 

"" 
1: 
1 
1 
1: 
1: 
1. 
1: 
1 
2 
l~ 
4 
5, 
5: 
4 

11 
5 
8 
a. 
2 
7 
1 
1~ 

SHEET. Al OP' 11: 

l#########~11111#1#11n1111~111;11#11111####tilt#tt 

- . . . . . . 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD MASSACHUSETTS 

PACKAGING INSTRUCTION REV: ___ _ 
DATE=----

TITLE PKGCPU 11730-·ZA 

LEGEND 

PACKAGE TYPE REMARKS 

PARTS LIST 3700662-01 

REFER TO OFF-SHEET PARTS LIST K-PL-3700662-0-0BP 

PACKAGING INSTRUCTIONS 3700662-01 

STEP PROCEDURE FIGURE 1 ANO 2 

1. CUT TWO (2) PIECES OF POLYESTER STRAPPING (9905734-02) 
SEVEN (7) FEET LONG AND LAY FLAT ON THE PALLET 
{9906199-00). 

2. SET UP ONE (1) ENO OF THE Dlf CUT TRAY {9906832-01) AND 
PLACE ON THE TWO (2) STRAPS. 

3. SET UP THE DIE CUT SHfET (9906933-01). 

PLACE RfTRAC.TOR TRAY {7018779-00) ON DIE CUT SHEET SO 
THAT THf ANGLED CABLE CONNECTOR RESTS AGAINST THE 
CORRUGATED SQUARE. 

5. WRAP THE SHEET AROUND THE RETRACTOR TRAY. 

6. PLACE THE WRAPPED RETRACTOR TRAY INTO THE DIE CUT TRAY 
SO THAT THE CORRUGATED SQUARE ON THE SHEET RESTS AGAINST 
THE SET UP END OF THE DIE CUT TRAY. 

7. TAPE ONE (1) PRESSURE SHEET ASSY (7018718-00) TO THE TOP 
OF THE CPU BOX USING FIFTEEN (lS) INCHES OF GLASS 
FILAMENT TAPE (900963~-00). 

8. PLACE A POLYETHYLENE BAG (990Sl28-23) OVER THE CPU UNIT 
ASSEMBLY. 

9. PLACE TttE CPU BOX INTO THE WRAPPED RETRACTOR TRAY SO 
THAT THE BEZEL OF THE CPU UNIT ASSEMBLY IS FACING THE 
OPEN END OF THE DIE CUT TRAY. 

10. FOLD OVE'R THE OPEN END OF THE DIE CUT TRAY. 

SlfffT 4 & 5 "C" SIZE 
CODE NUMBER REV 

PA J70066?-o-o A 

EN-01189·16·REVBl3:1LJ 
SHEET __ , __ oF_...;;s __ 

PACKAGING INSTRUCTIOrt CONTINUATION SHEET 

T L 
PKG CPU 1~730-ZA 

11. 

12. 

A 

B 

c 

D 

E 

F 

G 

H 

J 

K 

L 

PLACE ONE (1) HALF SLOTTED CARTON (9906930-01) OVER THf 
CPU UNIT ASSEMBLY AND INTO THE DIE CUT TRAY. LEAVE THE 
TOP FLAPS OPEN. 

PLACE EACH OF THE FOLLOWING ITEMS IN, THE QUANTITY 
SPECIFIED. INTO A PLASTIC BAG (CJCJ065S7-14) AND PLACE 
THEH ON THE FOURTH PANEL OF THE FI VE PANEL FOL DER 
(9906716-00): 

DESCRIPTION 

GUIDE AND CLA11P 

SHIPPING BRACKET 

BRACKET• CARRIER/BOX 

BRACKET. CAB/CARRIER 

CABLE. FERRULED 

CABLE CARRIER 

CLAMP. RIO CABLE 

CLAHP, DHF CABLE 

BAR CLAMP ASSY 

STUD PLATE 

SLIDE HTG. BRKT • l.EFT 

SLIDE MTG BRKT, RIGHT 

PART NUHBER !QUANTITY 

, ... 25927-00 

71tl365CJ-OO 

71t25928-00 

71t25929-00 

1215700-34 

121902-00 

7426623-01 

7426625-01 

7426723-01 

7426335-01 

742S734-00 

7~2573~-0l 

2 

2 

-u----­
A 

SHEET __ 2 __ OF_5 __ 

PACKAGING INSTRUCTION CONTINUATION SHEET 

t.T"'IT..,L'"E.-----------------------------------------------

PKG CPU 11110-ZA 
--------------------------------------------------' 

13. 

14. 

15. 

lli. 

18. 

19. 

20. 

CLOSE AND SEAL THf FIVE PANEL FOLDER USING TWENTY-FOUR 
(24) INCHES OF CAR~ON SEALING TAPE (9905729-00). 

PLACE THE SEALED FIVE PANEL FOLDER INTO THE HALF SLOTTED 
tARTON IN FRONT OF THE CPU BEZEL. 
CPU 11730-ZA 

PLACE ONE (1) TUS2-K MEDIA CARTRIDGE (3615809-00) INTO A 
BUBBLELITE ENVELOPE (9905012-05) AND PLACE ON TOP OF THE 
FIVE PANEL FOLDER. . 

PLACE ONE {1) AC LINE CORD (1700083-21) AND ONE (1) AC 
LINE CORD 1700083-22) HHO THE HALF SLOTTED CARTON ON 
TOP OF THE FIVE P#INEL FOLDER. 

~LACE A HARDWARE KIT BAG (B-PL-11730-Z-5) INTO THE HALF 
SLOTTED CARTON ON TOP OF THE AC LINE CORDS. 

PLACE TWO (2) SLIDES (1218166-00) AND HARDWARE KIT 8AGS, 
ONE (1) ON EACH SIDE OF THE CPU UNIT ASSEMBLY OfTWfEN 
THf INSIDE OF THE HAl.F SLOTTED CARTON ANO THE WRAPPED 
RETRACTOR TRAY AS SHOWN IN FIGURE l. 

CLOSE THE FLAPS or THE HALF SLOTTED CARTON. 

SEAL THE CARTON SY CLAMPING THE TWO (2) STRAPS AROUND 
Tttf CARTON. 

21. PALLETIZE PER FIGURE 2 USING FOUR (It) ANGLEBOARD 
(9906185-0~) AND FOUR (It) PIECFS OF STRAPPING 
{9905734-02). 

J Iw;irmr---------pm,------ -
~ ~ 3700662-0-0 J~A 

SHEET __ 3_ OF_s __ _ 
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FIGURE l 
3700662-01 

4 

14 REF 
15 REF 

3 

3 

2 

2 

l 

PACKAGE DIMENSIONS, WEIGHTS 
t PLASTIC PACKING MATEPdAL 

WEIGHT 
LENGTH 
WIDTH 

HEIGHT 

CUBE 

DENSITY 

*PLASTIC 

USA 
98.00 LBS. 
42 .. 00 l l'l 
22.00 IN, 
12.50 IN, 

6.68 CU.FT. 

14.6 7LBs/OJ FT. 

- ~~ -of:,w 
L. T, 

METPdC 
44.45 KG. 
1066 MM 
558 MM 
317 MM 

0.19 cu.M. 
235.0 'f.C./CU.M 

-- TYPE 

* c/o VOLUME EXPANDED 
cf, WEIGHT UNEXPANDED 

D 

c 

• 

11 

DAN. G. <;.Yof!.1'E cm '/82 TITLE p KG -------------1 
O«'O. j, &Nc.tf' DATE'1/zAf8Z. 

I 
26REF / 
27REF 

19REF ?8REF 
20REF 29REFi 
2 IREF 30R 
22REF 3 EF 
23RE? 
24REF 

DATE '/s '- C PU I I 7 3 0 -Z A -------------1 AESP.ENQ_ 
G. L<A.,,se..,., DATE r,,,/e ~ 1----------~ 

DOCUMENT NUMBER 

MFG. ENO. "' DATE SIZE CODE NUM11EA REY 
...,_ __ 

0_"'£-----~C PA 3700662-0-0 A 
NEXTHIGHER OOC. 

SHEET OF 5 

1 

A 



c 

B 
.. ·,1 

'I 

OlllC '"' 

4 

4 

FIGURE 2 
3700662-01 

3 

3 

2 

PACKAGE DIMENSIONS WEIGHTS 
t_ PLASTIC PACKING MATEPdAL 

WEIGHT 
LENGTH 
WIDTH 
HEIGHT 
CUBE 

DENSITY 

*PLASTIC 

USA 
638.00 LBS. 

48.00 tN. 
42.00 IN. 
42.50 IN. 
49.58CU.FT 

12.87LB&'CUFT 

-±El-;t•. 

MET~IC 
289.39 KG. 
1219 MM 
1066 MM 
1079 MM 
IAO CU.M 

206.1 KG/CU.M 

- TYPE 

* o/o VOLUME (EXPANDED> 
o/o WEIGHT (UNEXPANDED) 

18 

t 2 

1 

D 

c 

.--
~<( 

0 
I 

0 
I 

cc(\J 
l«<..0 
~(.() 
0 
0 
I'-
r0 

ct 
~CJ 

FOi:1 OFF SHEET PARTS LIST SEE K-PL-3 700662-0-DBP 
DAN. DATE TITLE PKG 
CHK'D. DA ft I 
OU.ENG. DATE CPU 11730-ZA A 

RESP.ENG. · Do\TI 

DOCUMENT NUMBER 
MfO.ENO. DATE • SIZE CODE NUMBER 

"EXT HIGHER DOC. 

I SCALI l SHHT 

' ... ''r~ 



""THE MATERIAL HEREIN IS FOR INFORMATION PURPOSES ONLY "THIS DRAWING ANO SPECIFICATIONS. HEREIN, ARE THE PRO?ERTY OF DIGITAL EQUIPMENT CORPORATION 
ANO IS SUBJECT TO CHANGE WITHOUT NOTICE. DIGITAL EQUIPMENT 

DRAWING DIRECTORY ANO SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANU-
CORPORATION ASSUMES NO RESPONSIBILITY FO~ ANY ERRORS FACTURE OR SALE OF ITEMS WITHOUT WA 1TTEN PERMISSION. COPYRIGHT© 
WHICH MAY APPEAR HEREIN." DIGITAL EQUIPMENT CORPORATION. 

UNIT VARIATIONS 

VAR TITLE 
KA 730-A 11730 PROCESSOR .MODULE SET 

- . . - - -

. . 

> ORN. DATE TITLE ldl i lgl i ltlal 1 I w USED ON OPTION/MODEL a: 
D. LANDRY 2-2-82 

11730 11730 PROCESSOR 0 CHK'O. DATE 

"' z 
MODULE SET z 

µ:>M,W'* 2S·feB·92. 0 w 
C1 !!? z 

> < PROJ. ENG. 'V DATE w % 
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0 ~ 0 DRAWING NO. DESCRIPTION ~ 
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LL LL 

B-~-KA730-A 11730 MODULE ~ET-DWG D'_RECTORY -
K-PL-KA 1__3_0-A-DBP ( 1730 MOOULE SET - PABJ-S: L l_S_ "'[ -

2 B-DD-M8390-0 M8390 OAP MODU_LE-J!Jf_G DIRECTORY -
D-UA--~390-Q-Q DAF UNif A--S-SFMBLY UM 
K-eL-M83<?0-0-0BP OAP PARTS LIST -
0-BD:-~-390--0-0 TIAP BLL CK UIA~RAM t 
C-CS-M8390-0-X OAP Cl >(LJIT SCHEMATICS E 

(0-CS-~-0-lJA PA THRil -IJAPMl 
D-GL-M-8_390-0-0 OAP ROM AND PAL LISTINGS -

3 B-DO-M839 I -O M8391 MCT MODULE-DWG DIRECTilRY -
D-UA-Mli39I-:IT-O MLT UNIT ASSEMBLY EZM 
K-PL-M_8_39T-_O-D°HP MCT PARTS LIST -
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LINE ITEM DOCUMENT NUMBER PART NUMBER 

PA R T S L I:S T 

DESCRIPTION 
QUANTITY PER VARIATION 

A 

SHEE·T A 1 OF At' 

1 1 B-DD-M9390-0 M8390-00:·.~· · I•AP CIIATA PATH> 
2 2 B-r•n-MS391-0 H8391-00: ·. MCT <MEMORY CONiROLLER> HEX 
3 3 B-DD-HB394-0 M8394-00 ·WRITEABLE CONTROL STORE,HEX,FOR 

1 
1 
1 

41=Httttttt~ti-H:EtttttH:H=Httt#ttt1ttttttttHttf:tt RELEAaABL.E . ttttttttttttttttttttttttttt~tttttttttttttttltttttt 

~. 
. . .. 

------------------------------------------------------------~---~------------------------------------------------------------------' REVISION HISTORY ! BASIC PART NO: KA730 ! : . ."! . 
f ------------------------- ! -~--------------~------- ! DRN: . ·. . : .A• ROCHA ·• ! DATE:. 03-HAR-82 t • I . D I I I G I I ! T ! A I L ! 
IENGI ECO NUHBER REV !SECTION A OF A 1------M------~---~-------~---------~------'------'---1-~-'---'---'---'---'---! '---'---------------- ----!-~-----------------~----' ~. . . . f. TITLE PARTS LIST I 
!---! INITIAL A !SECTI°ON. V"RIATION INDEXICHK'D: .·: ... · D. LAN~RY. I.DATE; "03-HAR-82 I 

! CAJ A !-----------~-------------~~~-------~------- 11730 PROCESSOR MODULE SET f I ' ·. . . ! . 
I CB~ !DES.ENG~: . D •. LANDRY · . !DATE: 03-MAR-82 

'----------------------~--~'~--------------- ------~-------------------·--------' CCl f • . . ! · . DOCUMENT NUHBER ! 
! 
! 
I 
I. . 

! RESP. ENG•: D • tANDRY ~ .J D"ATE: 03-HAR-S2 ----------------------------------! 
:------:.~---·--~--------=-~\~ ::~-~----------~--- ~IZE i CODE: NUMB~R : REV 

!MFG.ENG.: . s. CASTIGLIONE;;. !DATE: 03-HAR-82 I K- I PL ! KA7~0-A-DBP !·A ! 

'--~-~------~-----------~~·:~----~--------~-·----'---~'---------~-------'------' CFJ• ., !ASSEMBLY. NUMBER:· : .~!-·TOP DOCUMl;NT NUMBER: . • !. FU.E MAHE: .. !EDIT ti 
! · . . ~~·B-DD-KA730-A . f Z1867A.PLS 3 ! 

CDl. 

r CEl 

I~--!-----------·----- ---- -------------------=---'-- ! . __________ _; ______ :,;: ____ .:__.;.,;~) ~_;------------------------ ! ----------------- ! ------ !· 
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PART NO. DESCRIPTION REVISIONS OF 
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MODULE REVISION A B 

B-OD-M8390-0-0 1 DRAWING DIRECTORY A B 

B-UA-M8390-0-0 2 UNIT ASSEMBLY A A 

K-PL-M8390-0-DBP 2 PARTS LIST A B 
5013860 ETCH BOARD REVISION B B 

K-PC-5013860-0-DBC DESIGN DATA BASE PC A a 
D-MD-5013860-0-0 5 DRILL AND ETCH DRAWING A A 

D-EC-5013860-0 3 ETCH CUT DRAWING A a 
K-CS-M8390-0-DBS DESIGN DATA BASE SUDS A B 

.. 

D-CS-M8390-0-DAPA 1 * MICRO WORD DECODE AND REG A9DR GEN A B 

D-CS-M8390-0-DAPB 1 * DATA PATH CLOCKS AND CONTROL A B 

D-CS-M8390-0-DAPC 1 * DATA PATH AND LS {HIGH WORD) A B 

D-CS-M8390~0-DAPD 1 * DATA PATH AND LS (LOW WORD) A B 

D-CS-M8390-0-DAPE 1 * BUS IB AND BUS D DRIVERS A B 

D-CS-M8390-0-DAPF 1 * BUS NAO AND BUS IB CONTROL A B 

O-CS-M8390-0-DAPH 1 * OS MUX AND CC CONTROL A B 

D-CS-M8390-0-DAPJ 1 * CONTROL STORE REG AND SEQUENCER A B 
D-CS-M8390-0-DAPK 1 * MICRO PC AND INTERRUPT CONTROL A B 

D-CS-M8390-0-DAPL 1 * CONSOLE INTERFACE AND CONTROL A B 

D-CS-M8390-0-DAPM 1 * FILTER CAPACITORS A -
B 

D-BD-M8390-0-0 1 * DATA PATH BLOCK DIAGRAM ~ A 
D-GL-M8390-0-0 13 * R<»1. AND PAL LISTINGS . A .. 

D-BD-M8390-0-l 1 11L730 CONTRQ.L STORE _EOR14AI5. .&.. 
.. ·. .. -

J. - ... 
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.. 
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.. 
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AUTOMATED SY PRTLST.jMC~l) 

LINE ITEM DOCUMENT NUMBER · 

l 
2 
3 
'i 
5 
& 

l . D-M0-50138b0-0-0 

~ 
lof s 
0 

. .' ': .·~ . . 

PART NUMBER· 

50138&0-00 
101208'1-01 

. 1012781.f•OO 
121ogss-02 
121500&-02 . 
1215000-0Lf 

P A R i S 

DESCRIPTION 
L I S T 

OAP 
8 MFD · 25V +75-lOX· AL EL 

.0~7 MFO SOV +80-20X · CER 
HANOLE,MODULE~HEX.TWO EJECTORS 
SKT IC l&~IN O!P TIN PLATE 
SKr:rc 20PIN DIP TIN PLATE 

SHE!:T Al 
QTY PER VARIATION 
00 REFERENCE DESIGNATOR 

l 
·& 
3Lf 
1 
2. 

2b 

OF A2 



L I S T SHEET A2 AUTOMATED BY PRTLST.3MC41) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

P A R i S 

DESCRIPTION 
QTY PER V~RIATION. 

00 REFERENCE DESIGNATOR 

27 27 1q12s&o-oa 745253 MUX 1 OF ~ CDUAL) . 2 . 
· 28 28 1 C31274E>-OO DEC 7Lf537 HAND GATE-QUAD 2IN . ! 

2g 2q 1q127q&-OO 71+148 EXCODER~PRIORITY,8 T ... 1 
30 30 1 g12s&o-oo LS2sq LATCH StjIT . .· 1 ' 
31 31 1g12s&s-oo LS283 ADDER-LfBIT BINARY FU . 1 . 
32 32 .•. 1q1324s-01 2qo1A MICROPROCESSOR-~ BIT a 
33 33 lql3b70-00 745373 LATCH 88IT TRASP TR · 7 

3~ 3~ . 1q13&71-00 7~5374 FF-D OCTAL TRISTATE lb · 
' ' ' ~ 

3~ 35 . 1q1Lf8&&-00 AM g3S48PCGENICHECK PARITY, ~B 2 
3S 3b 1q1s21s-oo LS245 TRANSCEIVERtBUS~OCT Lf 
37 37 ·· 1q15&g7-00 RAM 25bXLf TR.-STHTE 8 
38 · 38 23001 KY-00 KLf-01 1 
3q 3q 23002KY-OO K'l-01 1 
Lf 0 ·· LtO 230031<1+-00 Kli-01 3 
41 41 2300SK3-00 K3-0l PAL,REG, CONT 1 
112 Lf2 23032K3-00 K3-0 l PAL. REG. CONT 1 : 
43 43 23010K3-00 KJ-01 PAL~REG: CONT 1 
qy 4~ 23011K3-00 K3-01 PAL~REG. CONT 1 
YS ~5 23012JS-00 JS-01 PAL.LOGlC,CONT 1 
Yo ~o 2300oK3-00 K3-01 PAL.REG, CONT l 
~7 Y7 23007K3-00 KJ-01 PAL:REG: CONT ·1 
YB . i.f8 23012K3-00 KJ-01 PAL~REG. · CONT 1 
yg qq 23013JS-OO JS-01 PAL~LOGiC.CONT 1 
50 50 23013K3-00 KJ-01 PAL REG ·coNT 1 
51 51 2301YJS-OO JS-01 PAL:LoGiC.CONT 1 
52 52 2301YK3-00 KJ-01 PAL.REG ·coNT . 1 
53 53 ·· 23015JS-OO JS-01 PAL~ LOGic. COtH i 

'5~ SY 23015K3-00 K3-Dl PAL:REG ·coNT 1 
55 . 55 . 230loJ5-00 JS-01 PAL~LOGiC,xONT . 1 
So 5& 23017JS-OO . J5-01 PAL.LOGIC.=wONT . 1 
57 · 57 .. 23018JS-00 JS-01 PAL~LOGIC~CONT . 1 
58 58 2301gJs-oo J5-01 PAL,LOGIC,CONT 1 
5g 5g ·. 23020JS-00 JS-01 PAL.LOGIC.CONT 1 
60 &O 23021JS-OO JS-01 PAL:LOGic:coNT ' ' 1 
&1 bl 2301.ilJS-OO TC:-01 PAL~LOGIC~CONT l 

· &2 s2 23of>qo1-oo oI-o2 1 
&3 Ei3 23133F3-00 F3-03 l . 

·· f:Y oLf . , · · 23S5LfAS-OO A9-0l .. . 1 
E>S . &5 .. _, · · .,. · · . 23g11SA'3-00 .. · A'3-01 . :· 1 · · 
&& o& . soogooo-oo EYELET _..ROLL FLANGE . _k210DX ·.1se, ... 12 .·., ~ : .. 
o7 . f,7 .· :.·. ' gooqp+g-QO PI~,.s. S1AKING. P.C. 80r1RD"' .025 x b . . . . 
E,8 · &8 · ·. · · 1311003-02 R nt TWORK 111..:.330 llt-&8u l&PIN · .. 1 · ·. · : · 

CONT 

TPl-TPo 
E18 

OF A2 

~g sq . ' .... ·· ~... . g1os7~0-55. . WIRECWRAPJ30RWG UL1~23 AIR 
OU#Ul#U#UUHHUUUUUl#####U#lli#tUi###OI P.ELEASABLE!NO REF DES CHECK HiUUUt#####U##UUU###H#U##tiU##il#U##ltiiUH# 
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:FUMC 

I 

SPEC 
OE~OOE 
~ 
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7 

lit ITTE I 

v-eus ,..___ __ _, 
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o±D. 
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rllOi ncot: 

ll 8US 

r 

TA 8US 

I 
OAPI.. 

___ ., S l21 ' CPCOD& nP1 

SlilE R£8 WI 

M.U,,.. cc: 
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v-aus c . DP#'J 

6 

----nrCRO ~SS 
TO UCS 

"tCRClUOID 
FRon MCS 

---2 ... ~au 1'11 <I 
..,,. '.lt&1) lllt 

UR 

-------- --------LA L. 8 

T-EIUS 

I• It 
CiWIC~o 

Bit INTERRUPT IRQ IP\.8: 
rtMER L08IC 

IHTERRU'T 
C0HS0LE [D9tTtF:ER 

era o-aus> 
DAPK 
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D 

c 

B 
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MSIC 

nISC 

8 

H 2:2 21 

DP FUNC 

nlCRO ~ 
FOAM TS 

CL S> 

6 IJ "t -

cc 

iii ,, 17 ,, 9 7 6 'S 

• 11 IUP-1' x A 0 RS 8 cc 

H 22 

• I 

H 22 

p • • 

nISC ;NSm.Jc:TtOH FOR 
Patt ()Pl:.Jb:ITION 

'" 13 11 :e • a 1 & '5 .. 

>CDP 51 A 8 CC 

., 8 7 6 '5 't 

I" F ( 'tl2 >I 0 ADRS 

,, 18 ,,. 16 1'5 12 11 • 9 7 6 .. 
1 lPORrl a a n 1 s c jn1sc 2 e 

! 
I 11 17 I'S 1'1 11 12 It 18 'J 

j!=IC!Rrj PORT saECT Fr fUICI ~r~F~ j 1 I 

• 
S 0: TL . 

I 

SCTL 

I 

SC TL 

I 

SCTL 

SC TL 

I 

SCTL 

b u •• l8 ,,. ~ 1 • 

I P l 1 1 1 1 jo sj JUftP ADDRESS JCTL 

,., 11 ,,. H! " ' 8 7 ' '5 .. 1 • , • • • I BPC JnP ADRS 1. FUN C JCT L. 

~ STORE ~SES <D FlELO> 

11 ~~~·----• ____ ,. ___ , ____ ~ ____ .. ___ , ____ 2 _______ ._ 

1 RM CDJ 

77• i----------------------------------4 
78• 't9 - 'tF COSJ -

t-------~----------------------~ 
29 - 2F COSJ 

OS <7> 0 S -~ 

a Ci ca e e 'Ct 0t 1 -R.-o 

. 7EI nor INTERR. IDEMT 

!--------------------------------~ 
7FI P5l. ( N2'llC ) 

!----------------------------------~ 
881 

RM C89-F7J 
RM C)d)J ~ 

:::1~-----------------Cl-----CF--C_OS __ J ________ _.>----------------------........ ----------~ 
F'!I Ai - AF COSJ 

t-------------------------~~~~-# 

FA• 
!--------------------------------~ 

FBI A8 - IF COSJ 

R"11 

I 
FCI 

..-------------------------------~ 

FE• 
....... ______________________________ ___,. 

FFI PSL URITE REG 
'----------------------------------'"'* 31 a ,. • 

DATE TliUI 11/730 ~CONTROL 
STORE FORMATS 

MJM8ER 
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REV. 
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c 

B 

8 7 

2901 ALU CTL 
2)-9't'5A'3-00 

1

'512 )( 't 
ROM 

I &10& 
, E'+& 

'JM trf- DlilPlil OEST C1L. 0 i-i 
2M t"f1 OAPA ALU CTL 2 H 

~~ ~g:~: :t~ m ~ ~ 
UCSH CSR 22 H l't 8 
UCSH CSR 21 H ~ 7 
UCSH CSR 20 H -------+-11---"""1 

& 
UCSH CSR 1 5 H 2 '5 
l.ICSH CSR 18 H 1 " 
l.ICSH CSR I 7 H " ) AOR 
l.ICSH CSR 1 & H 7 2 
l.ICSH cs~ 1 '5 H e. I 
l.ICSH CSR 1 '+ H '5 0 f ... E_H __ _. 

SRC ,OEST CTL 
I PAL 1&L8 ! 
i 01'5J':i I 

1 E2'5 

uCSH CSR 08 H 

OAPH DATA TYPE 1 H 

OAPH CATA TTPE 0 H 

OAPA SEL REGS L 

WCSH CSR 

l.ICSH CSR 17 H 

'-200 
"----'t 01 

'------" g~ 
..._ ___ '5--iO't 

O~m=l'3 DAPA DEST CTL I H 
OD 2 OAPA ALU CARRT-lH H 

VO~ B 

..._ ____ e."'-10'5 

-----'-17 oe. 
..___ ____ __,B'-lD7 

"----------'9"'! 08 

OAPH MPL !ER LS8 H -Ll: 0'3 

1 rO tfZ-i 
l -'O Di!il. DAPA SRC C TL 1 H 

VO t:fi. DAPA OEST CTL 2 H 

l,Ot:.f.LDAPA SRC CTL 2 H 

l -'O cf1- OAPA SRC C TL 0 H 

LS CONTROL 
PAL 1&L8 

012J'5 
E79 

00 
1)1 0 !)APA DECODE INSTR H 
D2 Oct'"'"'-0--------------------'C. 0) 

l)'t 

0'5 

O& 

1)7 

1)8 
11 

D9 

trO 

lrO 

!)APA MOT CTL 1 H 

!)APA MDT CTL 0 H 

l-'O DAPA l.IRITE REGS L 

l-'O OAPA MISC 

lrODl'---.------+-----Y 
l,.Or>-...._ __ ..., 

(Qri) WCSE CPU P2 H 

LONG H 

~!)APA ENABLE uORD H 
1.JCSE CPU P2 H~ 

'3 

& DAPA ENABLE BTTE H 

uCSH CSR 22 H 

l-ICSH CSR 20 H 

WCSH CSR 1'5 H 
l.ICSH CSR l't H 
l.ICSH CSR 1) H 
L.ICSH CSR 12 H · · .• .---

DAPH OS " H 

2 8 
'A)I 

l:ldl:IQ-0-0&t8W S:l Q 
•-.nt IOQl Ill\ 

DAPH OS 0 H 
uCSH CSR 09 H 

OAPl-40SlH 
i.JCSH CSR 18 H 

OAPt-1 OS 2 H 
l.ICSH CSR 11 H 

i.JCSH c·,;~ 

!)APA LS ESC L 

't)(2 !'1U)( 
7'tS1'5B 

E'517> 

'+)(2 MU)( 
7'tSl58 

E7B 
~ l.ICSH CSR 10 H 

l.ICSH CSR I) H _j?'+S0't ::x;>o:.1.::8---------------H--"-' IE77 
l-ICSH CSR 09 H ---+-+-,,.. 
l.l(SH CSR I 't H --+-+-"-I 

11 :::0~1 0~---------+-++_,_,11~0-oc 
l.lCSH CSR I '5 H ---+-+-'-'10"'< 1-DC 

DAPA LS ADRS I L 

!)APA LS ADRS 2 L 

OAPA LS AORS ) L 

't OAPA LS ADRS 't L 

DAPA LS ADRS '5 L 

OAPA LS AORS & L 

OAPA SEL REGS L 

DAPL EH MEM REF L 
't OAPA MEMORT REQ H~ 

OAPF PC EQUALS l H 
l.ICSH CSR 20 H 

REIJISIONS 

wCSH CSR 21 H 
l.ICSH CSR 19 H 
UCSH CSR 08 H 

l.ICSH CSR 22 H 

CHAHGc NO, REIJ 

r 8 MUlC 
I 7'tS1'31 

EBB 

E"'I 

A,8 AORS GEN 
I PAL 1&L8 I 
! 01 )J'S ! 
! E't'5 

:...,icSH CSR 2l H ....!J :>e 
l.ICSH CSR 21 H ~ 01 
l.ICSH CSR 20 H :ij 02 
l.lCSH CSR 1 '3 H -;j 0) 

wCSH CSR 18 H -j O't 

l.lCSH CSR 17 M4D'5 

UCSH CSR 1& H 7 CE. 

1.JCSH CSR 10 H 

0 
0 

OAPA A ADRS I H 
!)APA MREQ I BF 1 LL L 

AORS 0 H 

OAPA 8 ADRS 2 H 

OAPA B ADRS I H 

OAPA B ADRS 0 H 

OAPA ENABLE r -eus L 

1.1CSH CSR 22 H 

l.ICSH CSR 21 H 
l.lCSH CSR 1& H 

OAPA REAO POP r L ~ 

OAPA LS AORS 7 L 

( !'1.JORD DECODE ANO REG ADRS (;EH> 

DATE T 1 T1.E: NEBULA CPU 8. 
DATA PATH <DAPA) 

SI lE CODE NUMBER REIJ, 
D CS ~83'30-0-DAPA 8 
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11J9ftl IODJ llllS 

OAP8 T-TRAP H 

Di:IPB IPL Iii H 

S DAPB CLOCK STALL L ~ BUS T 017 H 
OAPB IPL I H R2 

DAPA MEMORT REQ H 

DAPF ENABLE !B STALL L 

BUS T OJI H 
DAPH LOQO PSL L 

Di:1PF REGISTER MODE H 
DAPA DcCOOE INSTR H 

l.ICSH CSR 0'5 H 

DAPK SET RBl<UP L 
Di:IPB CLOCK REGS H 
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ENABLE 

REVISIONS 

<SE:i) OAPH OATA REQ H 

~ MCTK MEMORT BUST H 
DAPF STALL ON 18 H 

DAPA DECODE INSTR H 

l.ICSH CSR 2J H 
l.ICSH CSR 22 H 
l.ICSH CSR 21 H 
l.ICSH CSR 20 H 
l.ICSH CSR 1'3 H 
L.ICSH CSR 18 H 
L.ICSH CSR 17 H 
L.ICSH CSR lo H 
L.ICSH CSR 1'5 H 
l.ICSH CSR l't H 
L.ICSH CSR IJ H 
L.ICSH CSR 12 H 

L.ICSH CSR II H 00 
L.ICSH CSR 10 H DI 
l.ICSH CSR 0'3 H 't 02 
L.ICSH CSR 08 H '5 DJ 
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l.ICSH CSR 0'5 M 

7 Do 
L.ICSH CSR 0't H ~~ 07 
L.ICSH CSR 0'3 H ~ J 08 
l.ICSH CSR 02 H . 0'3 
wCSH CSR 01 H :~ Dl0 
L.ICSH CSR 00 H 011 

DAPB COMPAT MODE H «W 
DAPB GPR DEST L 

OAPF DT CLASS 1 H 
DAPF OT CLASS 0 H 

DAPB !RD STATE L 
BUS 1 001 H 
BUS 1 D00 H 

DAPH LOAD STAT L 

DAPB RBKUP FLAG H 

DAPB OS CTL 1 H 
DAPB OS CTL 0 H 
DAPB !RD STATE L (Qfil) 

DAPA MDT CTL 1 H 
DAPA MDT CTL 0 H 

DAPB CLOCK REGS H 
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DAPH LOQO PSL L 
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7 

TPI 

.-1..-l __ __.DAPB MICRO MATCH M 
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DAPA DEST CTL 2 H 
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WCSH CSR 12 H 
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SOURCE 
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BUS 0 082 M 

BUS 0 08J M 

BUS D C8'+ H 

BUS D 08'5 H 

BUS D 086 H 
OAPA LS AORS 2 L ---f 2 
!>'IPA LS ADRS l L .........,.;- l 
OAPA L5 AORS '+ L -+-.?.Jr '+ AOR 
OAPA LS AORS '5 L ---t '5 
DAPA LS AORS & L -7 & 
DAPA LS ADRS 7 L~ 7 

1-----------~'5 '5 
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DAPH ENABLE LS Hl L --.!.c OUT EN 

DQPA LS AORS l L. ~: l 
!>'IPA LS ADRS '5 L '5 

----------~~..._.1 '+ ADR 3 '5 
_i & OAPA LS ADRS & L 6 
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·~OUT EN 
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OAPA ENABLE BTTE 
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1-------1 

~0 
rOUT EN 

OJ 02 Dl De 

DAPB CLOCK DP H ~ .... c_L_O_C_K ___ --< I '5 CLOCK I '5 CLOCK l '5 CLOCK 

DAPA B ADRS 0 H--;-::; Bl 17 BJ lZ Bl Bl 
DAPABADRS 1 H~~ READ~Rt~i--------------~~BB2l READ~Rt~-------------------------18 ~ REA~~ITE~-------------:~~~ READ1~lTE 
DAPA B ADRS 2 H--f9 Bl 'B' ADDRESS 19 'B' ADDRESS -re: Bl 'B' ADDRESS 19 Bl 'B' QCDRESS 

r--fe ee ~ B0 r----2ii ee ~,<»-B_e ____ --< 

DAPA A ADRS 0 H ~ Al '+ Al '+ Al Al 

DAPA A ADRS 
1 H-~ ~ 'A' ~~:Ess i---J =~ 'A' :~~ESS ~ =~ 'A' :g~~ess ~ ~ 'Q' :5~ss 

1----'f A0 ~ A0 ~ A0 r---4 A8 ------"""" 
DAPA SRC CTL 0 H --t----f; 10 12 10 f2 10 12 18 
DAPA SRC CTL 1 H ~ 11 SOURCE l J l I SOURCE 1 l l 1 SOURCE l l l 1 
DAPA SRC CTL 2 H~ 12 Pt 12 l't 12 l'+ 12 

SOURCE 

DAPA ALU CTL 8 H~ Il FUNCTION 2& l'l FUNCTION 2& l1 FUNCTION 2& Il Ft.J<TlON 
OAPA ALL! CTL 1 H ~ l'+ ALU 28 l'+ ALU 28 I'+ ALU 28 l't At.LI 
DQPA ALU CTL 2 H~ I'S 27 1'5 27 !'5 2,,. 1'5 

OAPA DEST CTL e H ~ I& l& !& 16 
OAPA DEST CTL 1 H+---1 t7DESTINaTlON ; 171"1ESTINATION ; 17DEST1NAT!ON ; I70£STINATION 
OAPA DEST CTL 2 H ~ 18 & 18 & 18 &.,__ta _____ _ 

~ lN CARRT OUT 'TI- DAPD CARRY I & H ~ IN CARRY OUTl:3l ~ IN CARRY OUT hn- OAPD CARRY 8 H ~ IN CARRY' OUT tn° DAPD CARRT '+ H 

DQPC RAM SHF 1& H- rB FR SHIFT FL C3 B FR SHIFT FL '3 S FR SHIFT FL 9 e FR SHIFT FL ~DAPD RAM SHF LSB H 

DAPC Q SHF 11) H- +---r& QR SHIFT QL 21 l& QR SHIFT CL 21 l& QR SHlFT OL f-::2,.,..1------------+-+~1~0 QR SHIFT OL Ti-"D~D 0 SHF LSB H 
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F SlGNt.JLDAPD N l.IORD H F SIGNt:::J.1 F SIGNtf,---DAPO N BYTE I' F SlGNt3_1 
PROPl-'l'5 PROPl"'l'5 PROPo"J"5'~--------- PRQProt-'i:.:l:,,,.'5---------+' 

GENJJ't"""l;.;;2---------"- GEN1-'l2 GENl-'l2 GENt-'l2 
DAPA ENQBLE 1'-BUS L--+--'+~0'-~ OUT EN 

E2C3 BUS T 012 H<@g) 

SLlCE ilreus y Dll H&°D 
FOUR~lT BUS T D 1 't H <!ID 

~1A BUS Y D1'5 H~ 
Tl 12 Tl T0 

19 l8 ~16 

'+0'- OUT EN 

E28 
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.--BUS Y D08 H~ 
i-BUS Y D09 H®}) 
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BUST 011 H~ 

'+0'-' OUT EN 
E27 1 BUS T D0'+ H «ID 

SLICE II BUS 1 00'5 H@V 
FOUR Bl T I BUS T 006 H @!) 

2901 A u! BUS T D07 H <§jg) 
Tl T2 Tl T0 
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'+0'- OUT EN 
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SL ICE BUS Y 001 H@D 
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<el]) BUS MC Dll H 

@]) BUS MC Dl8 H 

(!£V BUS MC D29 H 

@!) BUS MC D29 H 

@D BUS MC 02? H 
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A't ~BUS D D28 H 

I') B3 
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Be 
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<!ID BUS MC D20 H 

~BUS MC DICJ H 

<ED BUS MC DIB H 

~ eus MC 017 H 
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7 

BUS IB D87 H 

BUS IB D86 H 
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8 3d':'Q-8-96l8W SJ Q 2 
19.nt ICIDl llllS 

I e D FF j 
7'+Sl7't I 

E'32 l'J 
18 D7 R7 BUS 18 De7 H 

R6 !_ft 
" [)6 1 R'S 1'5 
l't D'5 

BUS 18 08ft H 

BUS 18 09'5 H 
! 

h 12 
1'3 D'f BUS IB 09't H 

8 Dl 
Rll'l BUS 18 Del H 

1, 

7 DC! 
RC!ut BUS 18 D82 H 

't DI 
RI "l 

12 
3 R81c oe 

BUS 18 Del H 

BUS 18 Dee H 

I 1r EN OUT 
ICLK 

OCTAL 
BUS 

TRNVER 
7'+LS2'+'5 

Ell 

L...-~ 
A7~8US [) [)1'3 H 

87 

L.l£. Af.J.1_ BUS D .01 't H 
8 D FF 

er. 
7'tS37'+ 

E'fl 

A'5._LBUS D [)13 H .____u 18 07 
R7il.1 

8'5 

Pt 8'+ 
A'tli- BUS 0 [)12 H 17 [)6 R&~ 

R')~ 
1.:L BUS D 011 H 

l't D'5 

l'5 B3 
Al 

l'3 D't 
~ R't 

t-:!.. BUS D 010 H 
11; Bl A2 Rl

1
g 

8 Dl 

U.. BUS D De<J H R21.i_ J 
17 81 

Al ,,.---2. 02 

}l_ BUS D D88 H 
RI I'> 

18 Q8 ,----..!. DI 
ee R0La 

XCVR DlR ~:Ii: DIR ..-1 oe 
XCvR Bl L EH 

I 

,Ll 
EH OUT 
CLK 

OCTAL 

DAPF ENABLE IB 8 L I BUS 
TRNVER 

DAPB LOAD PREFETCH H 7'+LS2'+'5 
E'+'+ 

~BUS MC D87 H 
II A7~ BUS D 007 H 

87 

~ BUS MC 096 H IC! B6 
A6 l.i- BUS D 006 H 

«ID BUS MC De'5 H -
U.B'> A'S rL- Bu'> 0 08'S H 

<@ BUS MC DI'+ M I'+ B'+ 
A't.,g__BUS D 08'+ H 

~BUS MC 081 H~ 1-'i Bl 
Al~BUS D 08'3 H 

<Q:i) BUS MC D82 H l& BC! 
AC!~ BUS D D82 H 

<Qg) BUS MC oe I M 17 Bl 
Al ~BUS 0 081 H 

@D eus nc oee "' 18 A8 ~BUS[) oee H 
ee 

I DIR 
DAPH EN XCVR B8 L 

19,. 
EN 

cBUS IB L BUS D DRIVERS> 

OAlE T llLE: NEBULA CPU & 
DATA PATH < DAPE) 

I) 

c 

A 



D 

c 

B 

8 

'5 l.ICSH CSR ea H 

DAPB COMPAT MODE H 

DAPB Cl.OCIC REGS H 

DAPB lRD STATE L 

REV 

8 

11 

12 

7 

ICSHCSR ... H~ 

SPEC DECODE 
21-06901-99 

'512 x 8 
ROM 

82SI 1'5 
E91 

5 

l.ICSH CSR 18 H:~ 
l.ICSH CSR 89 H 

DAPtc MSIC l NTS L 
DAPtc IHTERR REQ H----\-~~..--

7Mta:
1 7 

BUS NAO 17 H 
&M BUS NAO I& H 
'5M BUS NAO l'5 H 
'tM~l 't BUS NAO 9't H 
JM BUS NAO SJ H 
2M BUS NAO 12 H 
lM BUS NAO 81 H 

__ __..81'1-1 BUS NAO 88 H 

l.lCSH CSR 1 I H & 8 
l.ICSH CSR 10 H --+--a 7 

OPCODE DECODE 
21-111FJ-88 

22 

II< X 8 
PROl"I 

82S181 
E18l 

7Metl.7 BUS NAO 87 H 
&M BUS NAO I& H 
'SM l't BUS NAO l'5 H 
'tl'l!-fi- BUS NAO 9't H 
1M~BUS NAO 81 H 
2Mtl! BUS NAO 12 H 
11'1 BUS NAO 81 H 

81'1 BUS NAO 88 H 

l.ICSH CSR e9 H --+---) & 

~~ 
2'f '3 

1 8 
-~-----------------~2......,~ 

DT,CC CLASS 
21-"5'tAC)-88 

'512 )( .. 
ROl"I 

&186 
EU 

2 a ~-8-16f..81.1 SJ 0 ..... ...._ ICICJ •ts 

ll'll:LOAPf: DT CLASS 1 H 
21'1~~ DT CLASS 8 H 

~~ 
MOOE H-+:. 8 

___L")_ 7 
1 & 

r---t--.:':dl J AOR 

1 ~ ~ 
:~ 1: g~~ ~ 11 7'tSl0 12 21 e 

{~ 
~ l !2 
~~ 

_l_ '5 

~---------------"""~:..j" AOR 
~---------------~J l: 2 BUS lB Dae H El82 1 

DAPJ ENABLE IR ROM L 2~ E~ n 

BUS 

BUS 

BUS 

BUS 

BUS 

BUS 

BUS 

D~ •lV H ------"""
1 
... ~u LATCH 

lB D07 H 

lB DB& H 

lB D0'5 H 

lB D0't H 

lB DBJ H 

lB D02 H 

18 D01 H 

OPCODE REG 

8 D FF 
7'+SJ7't 

E'51 
R7 l'3 

18 D7 

17 DE. 
RF.. I& 

R'5 
1'5 

1'+ D'5 

R't 
12 

IJ D't 

8 DJ 
R'3 9 

7 02 
R2 & 

'+DI 
RI '5 

BUS lB D00 H '3 DI RB 
2 

1.r EN OUT 11 
CLK 

1 ~>"'2'---+-----------~ v 
OAPF ENABLE !Es STALL L 

21 SI 
DAPB DISABLE D-BUS H -Lf!Ci S2 EN 

l.ICSH CSR 9't H ~SJ 
~S'+ 

BUS I B D87 H <:elV 

Bus IB De6 H~ 

BUS IB 08'5 H@V 

BUS 18 D8't H~ 

BUS lB D8J H~ 

BUS lB 002 H~ 

BUS lB D81 H<@ 

BUS l 8 D80 H «:ID 

~ ~ ---r._E_N __ 

BRANCH COND, 
CC CLASS 

PAL 1~ 
98(,l(l 

18 Dee H-f DI 
E72 

n.t BUS 

~! .. 01 

'5~ .J.~ 

0APH PSl. N H ~ O't 
i!." 

DAPH PSl. i Ha~ 

~ 0Pt ifPE 1 H 
OAPf: OPt T fPE 0 H 

DAPH PSl. V H ~ 06 
DAPH PSl. C H __.. D7 l ~~ 

°'1IPF REG l STER MODE H 1,-0 18 
l,.ot~ ~ BRANCH FALSE l 

DAPH RMOOE A L ---i< ----- l "~ ~'f c 
DAPH Rl'IOOE B L -r+:----- 1,.0 F 

ENABLE t CLOCK 

-

DECODER 
7'tS1~ 

E't8 

7'+502 ..,1_.J'-----------' 
E70 

!B,lR CONTROL 

PAL l&RE. 
001K't 

BF~ CAPC ENMLE 18 1 L ;! ~ ENABLE 18 8 L 
c;r ~ ENABLE 18 1 L 

7 

E&'3 1F OAPf: ENABLE 18 2 L 

DAPA MREC l8FILL L R 
BUS f DEil H Rr.>;.;......-----------------------------~ 

BUS r Dee H R Dlo'-;;..-----------
DAPA DECODE INSTR H R 

l.ICSH CSR 08 H R 
l.ICSE CPU P2 H R 

~ MCTK LOAD 18 H 
DAPH DATA REC L 

~ l.ICSE CLOCK P2 L 

DAPB BAS IC CLOCK H 11
1 

-:- DAP8 CPU P2 L 

.. l.ICSH CSR 07 H 

DAPF DATA RCVD H~ 

[)4:IPF ENABLE 18 STALL L - 1 Eli .__ _ ___. 

<BUS NAO' BUS 18 CTL> 

TLEl NEBULA CPU 8. 
DATA PATH (DAPF) 

NUMBER REV. 
N8Jg0-0-DAPF B 

D 

c 

8 

A 



I 
j 

oj 

I 

u 
I 

c 

j I 

18 

~·U' 
t· 

~I. =-· .. 

-~ 

~o 

~-.,, 
; 11 
il 1 

BUS I8 087 H 
BUS 18 (')815 H 
BUS 18 08'3 H 
BUS 18 081 H 

BUS Y 087 H 
BUS Y l'>8l5 H 
BUS Y 08'3 H 
BUS Y Del H 

OQPJ4 LOAD T TO OS L. 

DAP8 OS CTL I H 
DQP8 OS CTL 0 H 

DAP8 CL.CCI< REGS H11
1 

OS<7: 1 ><ODO> 
PAL l&R't 

8111(') 
E't'3 

08 
DI 
02 
0'3 
D't 
D'5 
06 

R 
R 
R 
R 

07 
-----1..-0 

l-'O 
-----1..-0 
-----1--0 

CLOCK 
ENABLE 

DAPD i BYTE H 

RESISTOR 
NETLJORK 

1'31108'3-2 
EIS 

+'5.01/ 

ALU N ,i 
PAL IGR't 

01'ltC'3 

DAPC N LONG H~ oe 
DAPD N LJORO H <f" 0 I 
OAPO N BYTE H ""'51 02 

BUS Y 081H-&101 
OAPC i LONG H --;; O't 
DAPO i i.IORO H Er 0'5 

Ell 
R ~~DAPH ALU NH 
R ~DAPH ALU i H 
R ~OAPH MPLIER LSB H 
R [::~ 

OAPO i BYTE H °""'o/ 06 
BUS Y 002 H ......_ 07 1 g 

DAPO Q SHF LSB H-1:----- l,.OPffe 
DAPH LOAD ALU CC L-f:-----!;~g~J 

g::: :t~ ~~ ~~ ~~=====tgi;~2 
OAPB CLOCK REGS H ~CLOCK 

-!-
1 

ENABLE 

PSL CC 

PAL l&R't 
01'5K'3 

E'50 

2>C't MUX 110 
7'tS2'5'3 j 

E&l 

YA l 
OAPH ALU C H---...;&~0-DA 
DAPH PSL C H '5 I -DA 

_d2-DA 
DAPH OS 0 H _l IJ"I '3-DA 

! 
I 

BUS D D00 H 

I EN 
~ 1----re-i~ BUS D 081 H 

DAPH ALU V H 
7 10 0-09 

OAPH PSL I/ H -r--~1 1::-1 I -DB 

.-------+---:-:2~'3 2-DB 
DAPH OS I H l "Mi~~ 

2 

H~SEL 
OS<&:0>< EVEN> 

PAL l&R't 
0101<'3 1

1 
'3'30n 

DAPD ~ LIORD H 

~----------------2;;.1 00 
~-----------------=-;' 01 
..------------------,,;.i't 02 

..------------------~~- 0'3 

R ~tlt- DAPH PSL 
R fof5 OAPH PSL 
R ~OAPH PSL 
R ti:-:- DAPH PSL 

NH 
2 H 
V H 
C H 

ill .-----... 
I I I 2>C't MlJ)( 

BUS 
BUS 
BUS 
BUS 18 000 H 

BUS l' 086 H 
BUS Y D9't H 
BUS Y 082 H 
BUS Y Dee H 

DAPH LOAD Y TO OS L 

OAP8 OS CTL 1 H 
OAP8 OS CTL 0 H 

DAP8 CLIXIC REGS H 11
1 

08 
DI 
02 
0'3 
D't 
D'5 
06 
07 

E&e 
R 
R 
R 
R 

----- 1..-0 
l-'O 

-----I,O 
-----1..-0 

CLOCK 
ENABLE. 

CC CONTROL 
PAL l&L8 

01'3.J'S 
E&e 

D0 

DAPC i LONG H 
G80n 

DQ!"H RMODE B L 

~SH CSR 17 H 
i.ICSH CSR 22 H 
i.ICSH CSR 21 H 
i.ICSH CSR 20 H 

DI O DAPH JUMP INSTR L 
D2 OIJI-'------------. 

DAP8 COMPAT l'10D£ H 

i.ICSH CSR 06 H 

~SH CSR 9"; H 

~SH CSR 18 H 

CAPS Sil£ REG I H 

~SH CSR 1CJ H 

DAP9 Sll£ REG S H 

D'3 

DAPL. EN l1E'1 REF L 

DAP8 cs PM en H 

i.ICSH CSR 22 H 
i.ICSH CSR 21 H 
i.ICSH CSR 18 H 
i.ICSH CSR 17 H 

[)APA SEL REGS L 

i.ICSH CSR IE. H 

DAP8 MOT I H 

OAP8 MOT 8 M 

<tLi2') l'tCTM GATE OlR H 

v 
SIGN >eTENO CTL 

PAL 1&1.B 
021.15 

E't'3 
oe 
01 0 
02 0 
01 

1..-0 
l)'t 

l,O 
D'5 

l-'O 
06 

1..-0 
07 

1..-0 
08 

1'0 

BUS MC 007 H --"-+-it--~ 
BUS MC 0 t ') H --i-;1--....,.. 

DAPM OS 7 H _.......,,__,_~; 

't DAPM DATA REQ H <if]) 

WO L 

L. 

ALU v,C 
PAL l&R't 

01'+10 

DAPC I/ LONG H ~ 00 
OAPD V LJORO H ~DI 
OAPD V BYTE H ---;S1 02 

BUS Y 001 H--&" 0'3 
DAPC CARRY '32 H r O't 
DAPD CARRY I G H -ei 0'5 

E'3'3 R ,~DAPH ALU V H 
R ~DAPH ALU CH 
R ~ DAPH HALF CARli'T L 
R ~DAPH ALU CL 

DAPD CARRY 8 H ~ 06 
BUS Y 000 H -=-i 07 1 g 

OQPO CARRY 't H --1<- ----1-'0 [::~S 
OAPH LOAD ALU CC L-1<-----l;Opff) 

DAPH ALU cc Fe H-tc-----I;'op~. 
OAPH ALU CC Fl H-,1<-----l;Opf.2 

DAPB CLOCK REGS H ~CLOCK 
-:!:--

1 
ENABLE 

OAPF OPC TYPE I H ~ O't 
OAPF OPC TYPE 0 H tr 0'5 

DAPH COPY CC H ~ 06 
BUS Y 00'3 H -=-i 07 I g 

DAPH LOAD PSL CC L-+-1<:-----1..-op~; 
BUSY 000 H-i<-----l-'OpJ-~ 
BUSY 001 H-tc-----1..-ot:~~ 
BUSY 002 H~-----1..-0[::f--

OAPB CLOCK REGS H ~CLOCK 
J_ I ENABLE 

REG CONTROL 
PAL 16L8 

020J'5 
E'5't 

I I 7'tS2'5'3 I E'59 
YAtZ-- BUS D 082 H 

DAPH ALU i H ~t-+---,~-10-DA 
DAP!-1 PSL i "" '5 : -DA 

1-------+-+-+--.,;...f" 2-DA 
DAPH OS 2 H '3 '3-DA 

L-le;N 

TB~BUS D 00'3 H 
CAPH ALU N H -++-o:-'1 0="-10-09 
DAPH PSL N H 1 1 I -DB 

I ~2-DB 
DAPH OS '3 H 1 ~i~DB 

T~2 H HISEL 

2X't MU>C 
7'+Sl'5'3 

E12 

YA 7 
l.ICSH CSR 22 H~D0 
l.ICSH CSR 21 H -']" DI 

'tX2 MU)( 

7't52'57 
orJl9 .c_DAPH READ REGS L E'38 

0 :::Jg_,_ DAPH LOAD PSL L 't 

YB '3 

8 BIT 
J-STATE 
LATCH 

I 7'tS'37J 
EJ . . i -

18 07 
R7 

I _ ! R& 1& 
~DG 

i-----11'5 
R'5 

R't 12 

oe 
HOLD 

BUS D 0'31 H 

BUS D DJ0 H 

BUS D 029 H 

BUS D 029 H 

BUS D 027 H 

BUS D 02& H 

BUS D 02'5 H 

BUS D 02't H 

~~~ ~~= :~ ~~ g~ 
LJCSH CSR 1& H~ D't 

DAPA SEL REGS· L ~ 0'5 

DAPB DISABLE 0-BUS H_L,DO 

LJCSH CSR 10 H~ 07 

1-lCSH CSR 09 H --2., 08 

OAPA UR I TE REGS L ~ 0'3 

reBITl 
LATCH 

1

3-STATE 

J'tSJ7J I 
Et2 . _ 

~ 
R7~BU5 0 02'3 H 

07 

~ 
RE. ~BUS D 022 H 

D& 

~ 
R'5 i-J.i_ BUS D 021 H 

0'5 

~BUS D 020 H 
r-!1, R't 

D'+ 

8 0'3 
1nCJ BUS D 019 H 

7 02 
R2 

6 BUS D 018 H 

'+DI 
Rl ') BUS D 017 H 

R0 BUS D 016 H 

HOLD 

'i.-;----- l'At-=-- BUS D D0't H 
l..-Q~i>-18"-----------------------+-t ~0-DA 

DAPH OS '+ H -----
3
'"" 1 -DA I-'0~1>-'17'-----------------------+-+-l 

TB .z__ B~ S D 00'5 H 
..-------++-+-+--5~0-DB J;ot:f.2-+.oAPH EN STAT REG L 

l-'Oc;!.i... DAPH READ CONSOLE L 

1..-0 ~ DAPH ENABLE LS LO L 

[)APM ALU C L 

[/Qt;it!.'3 

1 
8 BIT 

'3-STATE 
LATCH 

7'tS'37'3 
E21 

R7~BUS D 01'5 H 
~ 07 

~ 
R& ~BUS D Ol't H 

OE. 

~ 
R'5 i-J.i_ BUS D 01 l H 

0'5 

~ 
R't r!Leus o 012 H 

D't 

R'3 
9 BUS 0 011 H 

8 0'3 

7 02 
R2 ° BUS D 010 H 

't 01 
RI '5 BUS D 00':1 H 

R0 
2 BUS D 088 H 

CAPH OS '5 H -+-+-+4---'&:.i 1 -DB 

re~ BUS D 1)06 H 
~-----++-+-r--~1 ""11 0-oc 
DAPH OS 6 H --+---1 9

'"'1 t -DC 

TD~BUS D 007 H 
~3-DD 

DAPH OS 7 H -+-+-++--'13
'-i I -00 

l 

I 
I 

~I SEL 
~N 

i-= 

DECODER 
7'tS1'39 

E't8 

I
, 0F ~ DAPH LOAD ALU CC L 

IF hl.L CAPH LOAD PSL CC L 
2FW-DAPH LOAD SHH L 
~~CAPH LOAD l' TO OS L 

~t-~-SE-L--; 

''MEN 

DAPI DIS.E 0-B:JS H II 09 '---------+----------'"U OUT EN 1---------------'CU OUT EN < OS MU>C AND CC CONT~ > 

D<=ITE NEBULA CPU 8. 
DATA PATH <DAPH) 

Sil£ COOE NUMBER REV. 
D CS M83~0-0-DAPH 8 

8 I 2 

D 

c 



D 

c 

8 

0 

~ 

~I 
~'!' 

1= .P 
1i 

A 

~-,~ A· 

=' •• !..~ 

·~ -~ 
ftf I 
.,,.0 

~i 
·~ .... 
:1 
ii 

8 

l.ICSH CSR 01 
OQP J EMl=IBLE SP 

11STACK POINTER 

P.:1:. l&R't 
0121<1 

H~ 
E112 

t!-~ 08 

~I DI ri-~ 

S, D2 ri-~ 
01 .t" 
O't 
[)15 

7 

I & )( 't 
RAf'I 

8'5568 
Ele& 

BUS 11PC 012 H~ 
011 ?--BUs 11PC 012 H 

8D 

111.L- BUS 11PC: 0 IJ H 
BUS .,.PC DIJ H ---1., ID 

..,ilL 8US 11PC DI 't M 
BUS 11PC Dl't M...J..l, 

211 
20 

lf!..10 
J11r1 1 

DAPIC STORE 

1& )( .. 
RAM 

8'5S&B 
E107 

D08 H __.s_ 
011 ~BUS 11PC D08 H 

BUS 11PC 0D 

111~BUS 11PC 00':J H 
BUS 11PC 089 H_J_ ID 

t-1-L BUS 11PC Dl0 M 
Dl0 M_!L 

211 
BUS 11PC 20 

1--

H ____!.§_ 
JM t-1.L BUS 11PC DI I H 

BUS 11PC 011 JD 

IJ STORE 

1 

BUS 11PC DEJ't H __.s_ 

BUS 11PC D0'5 H _J_ 

BUS 11PC De& H _!L 

BUS .,.PC 007 H-1.§_ 

IE.)( 't 
RAM 

8'5S&B 
El~ 

011 
00 

2 8 
•Aili 

..Z-eus .,.Pc 

r ~-0-06£~ SJ Q 
a:.nc Jalll MIS 

De-. H 
D00 H_g_ BUS 11PC 

111,.!.- BUS .,.PC 00'5 H 
001 H ___l 10 BUS 11PC 

211~8US .,.PC 00E. H 
002 H..J.Z.. 20 BUS 11PC 

JMr!-!- BUS .,.PC 007 H 
D0J H-1.§. 10 BUS .,.PC 

IE.)( 't 
RM 

8'5568 
E108 

011 ~ 
00 

111t-0-
ID 

2" ~ 
20 

111r!-!-
]() 

IJ STORE IJ STORE 

BUS .,.PC Dee H 

8 or. OQP J ENQBLE 
+JV M---tt 
RTS L __...:5.. IDISQBLE 

12
1.,ISABLE 12 joI S"8LE 12 Jo l S&IBl.E 

07 
]/0" !.l. 1 e ~ e ~ 0 1/Q~ 19 E. I 

't I "°R .. 1~ I/Q~ l1 't 2 "°R '5 2 '5 2 Ml;:: Lil 'j J J J I CLOCK ... 

~ OAP J PUSH 11STACK L ~ 1'5 EH I'S EN ENMLE EH 
~ l't~ l't l.IR 

-==-

~~r. 
v DAP8 CLOCK REGS H 

l'1IJ)( ' lNCR CTL 
PAL 1SL8 

017.J'S 

DAPH ALU H H 
l.ICSH CSR 0't H 
t.l:SH CSR 01 H 
UCSH CSR 02 H DAPH ALU V H-----------......, 
l.ICSH CSR 01 H 

l.ICSH CSR 08 H D'5 

E92 

o~---­
o~=----' 

VO 

[)QPI( STATE 0 H-----------:-1 <----VO 
[)QPI( CONSOLE ATTN L Dr. 

[)QPI( STATE 1 H----------...-1 <----I,.O 
D7 [)QPI( CONSOLE ACK L 

DAPH JI.IF INSTR L CJ DB 
1"0 

DAP9 RBICuP FLAG H ----------""""11 D<,;---1"0 
[)QPI( PORT INT L ~ 

ADDER 
7'tLS281 

Et 1'5 

C OUT OQPJ LO&.I lNCR COUT H 

Sf 
BUS 11PC 081 H 

BUS NAO 0J H 

BUS 11PC 002 H 
BUS NAO 02 H 

2F I BUS NAO 01 
aus 11PC 081 H 

IF 't 
aus .. PC oea H IA 

18 

DAPJ lNCR ClN H 7 C IN 
OAP J ENABLE .Jt.IF L 

':' 
':' 

REVIS OHS 
CHIC CHQHGC MCI. REV 

8 7 

g MUX 
7'tS1'51 

E81 

1-'SEO. CTL 
PAL IE.LS 

018J'5 

1 E11J 

J 
"'"' OAPJ INCR C:IN H 

'5 <B:}) l.ICSE MEM ERR M 2 00 
y 6 OAPF 18 VALID L J DI 
U:'----------D-APH--J-U-MP--tH_S_T_R_L.......,'t~g~ 

0 
0 DAPJ ENQBLE IR ROM L 

DAPH ALU H H 
DAPH ALU l H 
DAPH ALU V H 

DAPH ALU C L 
DAPH PSL C H 

DAPF BRANCH FALSE L 
DAPB GPR OEST L 

OAP!< lHTERR REQ H 

UCSH CSR 02 H 
l.ICSH CSR 01 H 
l.ICSH CSR 00 H 

't)(2 l1U)( 
7'tS1'58 
Et l't .. 

OQP J NAO 01 L <fg) 

OAP J NAO 02 L <!:ID 

l.l.DAPJ NAO 01 L<!@ 

OAPJ NAO 00 L ~ 

I SEL 
N 

5 

~SH CSR 19 H '5 O't 

@}) FPAB ACC SYNC H S 0'5 

UCSH CSR 0't H 7 Dr. 

l.ICSH CSR 0J H 8 07 

l.ICSH CSR 02 H 9 08 

1,.0 

l/01>-'-----------------------1 

1,.0 

I,.O 

DAPJ ENQBLE JUMP L DAPH JUMP INSTR L 

DAPJ ENQBLE SP L 

DQPJ ENQBLE JUMP LO L 

l.ICSH CSR 00 H <----1,.0 
l.ICSH CSR 01 H 11 OCJ 

BUS 11PC 010 H 
BUS 11PC 089 H 
BUS 11PC D08 H 
BUS 11PC 007 H 

BUS 11PC OB& H 

BUS 11PC 00'5 H 

BUS 11PC D8't H 

DA? J ENMLE JUl1P L 

OAPJ LOI.I lNCR COUT H 

INCR.-Hl 
PAL l&L8 

016J'5 
Ell I 

00 
01 
02 
01 

O't 

D'5 

06 

07 

D8 
11 09 

0 
0 

1"0 

1"0 

1"0 

I ... o 
VO 

BUS NAO 0't H 

BUS NAO 10 H 

BUS NAO~ H 

BUS NAO 08 H 

BUS ~ 07 H 

BUS~ 0& H 

BUS~ 0'5 H 

~ 0 
't I AOR 
'5 2 

J 

l"i EN 
l't l.IR 

uo:6'--...--- OAP J ENAet..E RTS L 

OAPJ EN iaPC L 

MICRO PC STACK 

TITLE: NEBULA CPU 8. 
DATA PATH CDAPJ) 

NU"BER REV • 

M8390-0-DAPJ B 

D 

c 

B 

A 



D 

c 

B 

8 

D.aPK I.CS PAGE H 
BUS !'PC 01,. H 

l.CSH CSR I 7 H 
BUS !'PC 011 H 

l.CSH CSR 115 H : I e-oo 
a.JS !'PC 01 I H 1-00 

o-PJ E*8..E Jl.l'P L 

WCSE CPL! CLCXIC L 

8 

IJCSH CSR ea H 
IJCSH CSR 07 H 
IJCSH CSR 86 H 
IJCSH CSR ~ H 

IJCSH CSR 9't H 

OQPH OS .. H 

OQPH OS 1 H 

7 

CSR.OS l'l.J)( 

PAL 16l.8 
01't.J'5 

E91 

0 
0 

t;O 

1,.0 17 BUS HAD 02 H 

1'°0 I& BUS HAD 81 H 

1'°0 l'5 BUS HAD ee H 

~OS 1H 

'+><Z l1UX 
1 7'+51'58 

E1'!11 

'5 

't DAPK HAO I e L (Eifi) 't DAPK NAO 07 L ~ 
UCSH CSR I I H 

BUS HAD 97 H 
7 DAPK NAO e<J L (EID 7 OAPK NAO 0£> L ~ 

UCSH CSR 10 H ~ 0-DB 
BUS HAD 0€i H I -DB 

I z OAP!( HAD 08 L ~ re I 2 DAPK NAO 0'5 L <EID 
UCSH CSR 09 H : ; 0-DC 

· BUS NAO 0'5 H I -DC 

9 C3 DAPk NAO 9't L (EID 
BUS HAD 0,. H 

DAPJ ENABLE JUMP LO L 

OAPK NAO I., L 
OAPtC NAO IJ L 
DAPK HAO 12 L 
OAPK NAO I I L 
OAPK NAO 10 L 

DAPL PMAL LO CSR H 

DAPtC HAO e<J L 
DAPK NAO ea L 
DAPK NAO 07 L 
DAPK HAO 86 L 
DAPK NAO~ L 

DAPL PARAL LD CSR H 
":' 

OAPB Cllt' .,PC H 1 I 
DAPJ EN t'PC L 

DAPK BUS lRQ 7 H 

OAPK BUS lRQ & H 

OAPK BUS lRQ 15 H 

DAPK NAO 9't L 

I 

OAPK BUS IRQ 't H =~= ~ t .... 
DAPJ NAO 81 L 
DAPJ NAO ee L 

!>APL PARAL LO CSR H 
-=-

OQPI. C~ QCIC L 
0APB CLK toPC H I I 

DAPJ EN .-PC L 

t'PC< I.,: 10> 

PAL l&R& 
00JK .. 

E97 

PC<CJ:'5> 

PAL tf,Rr, 
BeJK't 

E99 
00 R 
01 R 
DZ R 
01 R 
O't R 
0'> R 
Di 
D7<CTL 

l/Q 
-----l,.O 

CLOClt' 
ENABLE 

PC<•n0> 
PAL l&Re. 

00'Jl('t 
EllB 

oe R 
01 R 
02 R 
01 R 
D't R 
015 R 
Di 
07<CTL 

l,.O 
-----1/Q 

CLOCK 
ENAllE 

BUS 11PC Ol't H 
BUS 11PC on H 
BUS 11PC 012 H 
BUS 11PC 01 I H 
BUS 11PC 010 H 

BUS taPC 009 H 
BUS !'PC Dee H 
BUS t'PC 087 M 
BUS t'PC 086 H 
BUS t'PC 00'5 H 

BUS t'PC D0't H 
BUS !'PC 08'3 H 
BUS !'PC 082 H 
BUS t'PC 001 H 
BUS t'PC D80 H 

8 0 FF 
7.,SJl't 

E87 

2 

R7t'l.IC) 

e .,.. ~-e-Ktau s::i o 
._,... llCIDJ illS 

PRl ENC 
7't1't8 

E&'S 
AHr ::> 1'+ 

DAPL CONS MAl. T L JJ!c.,.D_7--•­
R& P.1 & 

~L PUR FAIL INT L .J4: De. 
R'5h.1'5 

R'tr..12 

_[ 0APtC IHTRvL Tl'IR IRQ L 

_[ DAPK CONSOLE ATTN L 

EH OUT ::>,1'> 
DEF- O'o + 
QUL. T Q2 ~ 
:7 QI~ 

DAPL INTRVL TIM INT L ~ 0'5 

DAPL CONS ATTH L .lJ(: O't 

---R-J~~ OAPK CONSOLE i:.c:K L 
DAPL CONS QCK L __..§( OJ 

ie .. 
@08 MlH 

..... ,~~ 
~Ol 

I 0.. 

i----R-2-t..p§-- DAPtC I NTERR REQ M r2<: 02 

2 0'5 
') De. 

'---+4-...+--+-+-~"007 l1Q)( 

1----R-t-1..p2---DAPK MASK INTS L µEN 

I-= '!r1-0_1 __ ~~ DAPtC PORT INT L 

~ PORT )(fER REQ L --+-1: 00 RB r--,_ -----------------------------------'_J-_ -------~---J----' 

Q EN OUT 
OAPB CLOCK REGS H Ijc .__Lil< _ ____, 

"!-
~~~~-++-++-~~~~~+-~~~~ 

., 0 FF 
7,.S17'5 

Ef>'t 

OAPt< BUS Ili!Q 7 M ~ 00 

DAPtC BUS I RQ r, H -2, D 1 

OAP!( BUS l li!Q '5 H _g, 02 

INTR CTLR 

PAL lf>R't 
0'32tCJ 

<-€. 09 
Dl=IP8 IPL ., H -f 01 
OAPB I PL J H ---;-, OZ 
Dl=IP8 IPL 2 M ~OJ = ~::: ~ ~~~ 

E.,t 
Ii! pg_ BUS D 09'5 H 
R C~BUS 0 D9't H 
R C*BUS 0 001 H 
Ii! C:~BUS D 002 H 

D1=1P8 T -TRAP H -i" 0& 
ln.,_l('t o7 IC) 

DAPK BUS lli!Q 't H~DJ ~------r--==== :;g ~~ ,._,. i/o!lw 
0APtC +11J M-J;c CLR ""--------..,-tc-----1,.0 ~.? 

0APB CLOCK REGS H _..2.._ CLK t---------------.-...1 CLOCK 
~-~ OAPH EN STAT REG L lJ...c ENABLE 

DECODER 
7'tSIJ8 

EE.2 

0F =-'llj 
IF~1 " 
2f DAPIC CPU DATA A~A L @j) 
'3f I l DAPIC TRAP QCC L I 
'tt:~DAPK READ i:.cc .. ~ 
'5F ~ DAPIC )(FER GRQNT L ~ 
&F r:,-y--· 
1F Jo>'- OAPK .,_I TE CH L _.,. __ ...,. 

1-lCSH CSR 11 H::! 't 
IJCSH CSR I 0 H 2 SEL 
1-lCSH CSR e<J H I 

i..CSH CSR 1 8 H ...... ~ 1....------1 

DAPA Ml SC INSTR Hf w 

[)APQ MISC INSTR H 
UCSH CSR 1'5 H 
IJCSH CSR I 't H 
UCSH CSR 11 M 
IJCSH CSR 12 H 
IJCSH CSR 18 H 

OAPB IRO STATE L 

OAPB CLOCK REGS H 

STATE REG. 
MISC DECODER 

I PAL I £,Rf, I 
002'('t 

E9'5 

< MtCltOPC & tNTERRuPT CTL > 

DAPK PORT !NT L ~. 

~LIP L 
INSTR H(QU} 

DA E TITLE: NEBULA CPU & 
DATA PATH < DAPK ) 

St ft CODE IUW:R REV. 
D CS M8390-0-DAPK B 

D 

c 



D 

B 

= 
... 
~ 

~ 
I ,. ... 

-I 
:i I 

8 I 7 

DQPK MRtTE CRR L~I~,..._ _________ J 7'tS'51 

11 E't7 

OQP8 CLOCK REGS H I 

DECODER 
7'tS11CJ 

Ei1 

SF 't 
1F '."5 
2F 'f> 
lF :;z.=_. 

DAPL. CONS REGS SI H __J. 2 SEL 
DAPL. CONS REGS 58 H --' I 

<al> wcsa SEL CPU REGS L _!(: E .. ---

lft"'"' ~!:· REvlSIONS 

ilOJ CHKlC*"IGc NO.IR£v 
1 T ta~ ~Jl I • rr; I • '• 

8 J 7 

I 5 

B D FF 
71tS17'4 

E'5'5 

@) BUS CONS 07 H -'"""-t~H-+-+~1""toe 
R8._L BUS D 007 H 

«ID) BUS CONS D& H --'-+-11-+-......,.+--"'1 

«ID BUS CONS D5 H ---'-1" ................ """"""'! 

~ BUS CONS D't H--~....,....--~ 

«KI) BUS CONS 01 H ---........ ++--=-t 

't DI 

7 02 

8 01 

11 l)'t 

Rl ~BUS D 086 H 

R2 ~BUS D 09'5 H 

lft 

Rl ~BUS D D8't H 

R't~8US 0 081 H 

, .. 0'5 
R'5tJ_2 BUS D 082 H 

~ BUS CONS 02 H------+-+--~--R&-f~ BUS D 08l H 

@D BUS CONS DI H l7 06 

l==o=-R-17~ BUS D Dee H 
«ID BUS CONS 08 H 18.1-07 __ _. 

£, 

DQPH READ CONSOLE L ~ EN OUT 
rCLIC 

5 l Lt 

I 

J 

8 MUX 
7'tLS2";1 

--....,""'109 
}. 01 

DAPIC CPU ACK H -4 DZ 
DAPIC CPU ATTN H -i-k: 01 

OQPI( l'PC SHF OUT H -t.; O't 
UCSH CSR 07 H "'"i'":i 0'5 
UCSH CSR 15 H ~ 06 
UCSH CSR 21 H _g 07 

E% 

Bf>~ BUS CONS De H 

r-----------~9~ .. -----1 

r-------------;..~~2 SEL 
11 I 

..----'-7-r,_;E-N __ _ 

8 BIT 
LATCH 

7'tLS2'59 
Ee& 

SF~ DAPL HAl. T ON PE L 
IF~ DAPL PARA!.. LD CSR H~ ~ 2F~DAPL INTRVL T!M INT L 

.:: ~ DAPL EN !'"EM REF L DAPL CONS ACK L 

'5F~DAPL CONS ATTN L 
&FrH-DAPL Pi.M FAIL INT L 
7F ~ DAPL CONS HAI.. T L 

.__ ____ 1 ...... 

'--------;2'"1 2 SEL ....._ _____ ---;, 1 

'-------------11~DATA 
l '!£ EN 

DAP1C •1V M -12.:jRESET 

<CONSOLE INTERFACE QND CONTROL> 

DATE JENG. T DATE TITLE: NEBULA CPU 8. 
DATA PATH <DAPL) 

_[1&7 ,!lift 127-_0CT-81 fJ::'5r]NEXi HlGHER ASSEMBL T: Sii!EICOOEI IU'IBER ] REV • 
FIRST USED ON OPTION.111QDEL: 11 /730 J D CS M8390-0-DAPL B 

] 1 l 2 l 

D 

c 

A 



8 7 

D 

c 

C12 
.0't7,.F 
'30V -<ITD 

en 
.0't7,.F 

B '59V 

Cl't 
.9't7,.F 
'30V 

Cl"!i 
.0't7,.F 
'30V 

0 

]a C1£. 
.0't7,.F 
'50V 

( 
C17 ~1 
,9't7,.F 
'30V 

C18 
,9't7,.F 
l5IV 

C1'3 
.9't7,.F 
'58V 

1= .P 
1i A >1 
~' 

C28 

~~ 
,. 
:.~ .... 
-~ ,0 
'-' .... . ,. 
:1 
ii 8 7 

C2'5 
.0't7,.F 
'30V 

C2£. 
.0't7,.F 
'50V 

C27 
.0't7,.F 
'30V 

C28 
.0't7,.F 
'50V 

C2'3 
.0't7,.F 
'50V 

C'30 
.0't7,.F 
'50V 

C'31 
.0't7,.F 
'50V 

02 
.0't7,.F 
'50V 

C'3'3 
.0't7,.F 
'59V 

C'3't 

~¥ 
3'5 

Ii'~ 
0't7,.F 

~ 
CV 
.9't7,.F 
'30V 

Cl8 
~7t"F 

C'39 
.El't7,.F 
"ieV 

C't8 
,B't711F 
l5IV 

t-

1 

-b 

2 e 
'llJlt 

IJdtl<l-0-0GE.81.1 s J Q 
•Jan. iCll:l iflS 

NEBULA CPU 8. 
DATA 0 ATH <DAPM) 

!fEV. 
D B 

I 
o! 

I 

H 
c 

B 

I I 

11 
Al 



I 
I 

~ 

j 
I 

~T IU'SERI 21""'112..t.~-M 

DEVICE T"TP£r pj::Lt6Lt: 

L.OCAT tOtvOESCR IPJ tON~ : E7'-' ~ STCH COHTIQ. 

ASSIGt.ED PIH ~r 

1 • CSR.22 e-~.RECK 
2• CSR.21 ,. C-.iR.18 
111 CSR.29 18s GNO 
't• CSR.19 11• cs~.11 
'5• CSR.08 1~T.LS<1-4> 
6• Oi.1 11-AIRT .LS< I '!HI> 
, .. or.e t't•A<RT .1.S<l1 •16> 

EQJATIOHSI 

lFt 'o'CC l I.RT .~S<7- -8>1 •;SE\.. .R£GS.CSR .2.?9CSR .21 
•;SEl..~GS~~~.22llCSR.2111CSR.29llCSR.1t 
•....CSR.22•X:~S~.21•....CSR.29•....CSR.1~.81 
•;5El..~GS••~~.2211CSR,21J!CSR.29Jr..-CSR.1t 

..... ~.ISJl'-~CSR.17 

115• "ISC.tHSTR 
162 .11.!RT .REGS 
11• MOT .ce 
18'& ·l"IOT .Cl 
1 ')s · OECOOE. INSTlt 
2S• I/CC 

IFt YCC l L.IRT ._S< 1 '5-i-8 )I •;<;:a .Rs:GSJrCSR .22aCSR .21 .OT .I 
+;5EL.REG;11..-c:;;.;P. .22..CS~ .cl •CSP -~·:SR .19"IOT .a 
+;CSR .22•-'CSR .C.21 •~SR .2:?•;CSR .1 s-csR .ae 
+;SEL.REG5•,cse.~.22ICSR.21.csR.2Qw;CSR.19 

.... ~.1S•uC~.17-0T .a 
IFCYCC l i..!P.T ,_S<"?1-H5>: •/SEl. .REGSJICSR.22JICSR .21 llOT. t 

•/SE'.L.REG;Jt;C<;:<~.22-C~ .c:; •CSR ,21?•CSR .19llOT .1 
•..-CSR .22•..-CSR .• .21 •-'CSR .cc.,cSR. 1 q.cSR .118 
+~t...REGi•,C::>R .22-CSR .21•CSR.2e•;CSR,19 

ILl'CS< • 1 S.CuCSR. 17•E> T • I 

IFtVCCl ;M[SC.IHS;nsaCSR.22 
..c~.21 
.. ;eSR.29 
+i:SR.1~ 

IFt:VCC l URT .QEGS: =5EL. .REGs.c:sR .22IC~ .21 
.. s::...RE~$•X::s.< .22-CSR .21 llCSR .ae-CSR ·'' 
•S~--~E~;11..-c:s;;:.a211CSR.2t.CSR.a0•.rCSR.1t 

•..-C~. I S~•··.C~. 17 

IFt:VCC l "'1'10T .C1!: :.,..;c~.2211~ .21-CSR.2ewCSR.19....0T .!!VDT .I 
+;CSR .22•..-CSP!" .21 ·~ .2C»CSR. 1 S.OT. I 

1Ftvcc1 ..-nor .c1 ,,,."CSR.22I1"CSQ,2111CSR.~.1~r.1 

lFt:YCC 1 ;Ofc:JDE. ItffSTRt <SR.za 
+CSR .21 
+i:SR.2a 

llMT M.l'SERI 21-411.JS-­

OEY IC& rrP£: M..161..8 

SOEMTlC S>EET 1:0-CS-ftl1'9-~ 

L.OCAHOWOESCRtPHIJoll ~ l'.S ~S GaERAT'OR 

ASSIGNED PtN l'UIBERI 

Ta CSR.22 B• CSR.II 
2• CSR.21 ,. ~.89 
1• CSR.29 10• GNO 
't• CSR.19 11 • CSR.118 
15- CSR.18 12•n1Ri:Q. t9FELL 
6• CSR.17 11• cs.~.v 
7• CSR.Ii I 't•;EHABI..£. T-8U5 

ECl.IATEOHSt 

't 

1'5• s.~.• 
16• B.AORS.t 
17• 9.AORS.2 
18• •.AORS.I 
19• A.AORS.I 
~ 't'CC 

r;:r \ICC J nREO. IBF [Llt •l'C5a .22.....csR .21-.."SR .l?9111CSI .1 !lvCSR. ia.c5R:,, 
-CSR .1 S-CSR .QS•..-CSR .97 

..CCJ EHAELE.Y-SUS•<SR.22 
•,CSR.21 
+..-csa.29 
+..-CSR.19 
+CSR.18 
•.ICSR.17 

[Ft YCC J ,.9 .A:>RS .GU <SR .22Wl'CSR .61 
+CSP. .21 •,.CSR .V 
+,.:;:~ .29•..-CSR .e7 
•.-CS~. 19•,.~ .P..1 
+,.CSR.22•,.tsa.21•.-CSR.299..-csA.19 

lFCYCC l ;9.A:>P.S. i: a;CSR .09 
+;CSR .22...-CSR .a1 

lFCYCCJ J"S.A)~.2:~.22 
+C~ .21 •..-CSR .a.t 
+..-CSR .22»CS~ .21-.csq.~. ! g 
•,.::sR . .?211PCSR .21,.cs.q .ze•;Csit.18 
+.l".:SR .2211CSR. 21 •CS.~ .20»CSR .11 
•r.:'.S~ .20•-'CSR .e') 
.,csa .2211,CSR .21 •CSR .2011..-CSR .1CJ 

[ft:YCCl .l'A .A-)RS .a1 .. ;esq .zc'.'ICSR.21 • .... i::sa.~CSR.89 
+CS.t? .22•;CSR .07 
+.r.:SR .21 •..-CSR .IV 
+C5P..2a•;esi.97 

lft: YCC l -'A .A)P.S. 1: •;CSR .22-CSR .21 •,.~ .29.w,.CS!t .1 t 
+C5R .22•..-CSR .0>3 
+;;SR .21 •.-CSR .09 
+CSR .20•;esi .M 

2 

PAIT .ueetr 21""'11't~ 

OEYICE TTPE• PW-l&U 

• •AJll 
8 I Kf!ll 19 G 

..,.. ~•rs 

SO£l'lflllf[C SIEET 11o--cs-48'HI I DN'tC 

L.OCATC~SCR lPTICNI Hu CS1t • OS "-DI 

ASSlQNEI) P[N IU't:!OI 

EGLJATIONS• 

IP OS.2 
99 OS.1 

, .. GtO 
11• OS.I 
12- NC 
11• CSR.II . 
1't•;£HAEIL£ -~.LO 

m 9iA8t.£ • ..utt .u:; J '*ID .ees al'C5Jt .l'tlllCSR .1 t 
+;CSR .Qltlt;QS .1 

IFC &W:ll.£ • ...ut» .LO J .IMIC) .It t al'C'5lt .815-csR. t I 
+;CSR .8'5al05.1 

IFC EHASl..E • ..Al'P .LO J ~ .621 •;CSR .06...-csR .11 
+/CSR .96JvOS .2 

IFC EHABl..E • .Jl.lft .LO J ;1'IAI) .91• •...-csR .VJVCSR .1 t 
+;CSR .87...-0S .1 

IFCEHABL.E • .llft .LO J ~ .Gl'ta a.;CSit .teJIJCSR .19 
+..-CSR .0:Slt;OS.'t 

· 1 

DATA PATH ROli 
AND PAL !STINGS 

HU19ER RE~. 

M81~0-0-0 A 

0 

c 

B 

I 
.I 

A 



,_T IU"iBEJtl 2'l-01 &.J'Hltl 

C€'w [CE TYPE a ~I 6U 

~Trc SHEET 11 o~-l"te:JM • WJ 

~fttllVCESCRlPTCONI &:111, "'CllO ~SS Cl.,..> llCREJENTa 

ASSl()C PlH IU1SEJlt 

E~TEOHS• 

IFt i'£NAS..E • .l.11P J ;'HAI) A'tt ~ .eit~. lN 
•l'\PC .9'1•A:MRY • tH 

IFt ~ • .J..ltl J ;'HAI) .fl!t ~ .tlSlllUPC ..8"llCMR'I'. lM 
•"'1.PC .9'5 .... 1.FC • 9'f 
•...u:ac .91311/CARR~. tH 

IFt ~..£ • ..I.IP I J'hAO .161 -uflC .16.iU'C .~ .~. tN 
•"1.PC .06•.f\.PC .0"5 
•.l'lK .e&ia;i.J'C .Ch 
+;I.PC ."6~T. tH 

tFt ..-e:NA9L.£ • ..ll'IP J J'NAD .Cl7a 9'l"C .17.uPC .16Jll.PC .915l11.PC .l'tWCMRY. lN 
•"1.PC .e7•'1.f'C • 06 .,,.t.JPC .V•"1JPC.9'5 
""U?C .V•'1.f'C .lil't 
•l'IJPC .V•l'CARRl'. [N 

IFt .-EHA9..£ • .:A.:l'P 1 ;'HAI) .ets 9'.JPC .98JIUPC .8.h!UPC .~ .9'51111.PC .l't 
llCJ:IRRT. [H 

•l'\.PC .B9uUPC.07 
•/l.IPC .Qaw..uPC .06 
·~ .93•1'\JPC .0'5 
•"'1.JPC • Q 3•"1.JPC • lil't 
•..r\PC .ea•.-CARRT. [N 

[Ft ~ • Ju.'f' J J'NAD ..99: IV\E'C .9'11-'CAltRY. tN 
..... U?C .9~•"1JPC .9'3 .... u=-c .0~• ... uPC .97 
•"1PC .a9 • .-ll"C .06 
•l'\f)C • 03•"'1.PC • 8'5 
·~ .03•1'lPC .8't 
ti.PC • e'3 •l.f'C • eaWLJ"C .117111.FC .e6111.1'C • 8'5 

111.E'C .9'1 llCFIRRT .1 H 

IFC ~ • .:A.:l'P•-'UPC .11 J .-NA0.19 .Al •~T. tH 
.. ,1.PC.e~ 
•"'1.PC • ea 
•l'll"C .v 
•l'll"C • es 
.. ..-u:ie.~ 
•'1.l"C ·"' 

1Ft"91Aa..£ ..uf'--« • 1 I J A4¥). t I .as lllft.89111.11C ..-.uic A"C.ft .. 
lllPC .8'511\1'C .lil't~Y. IH 

,..., IUl!JEI• 21-0t ·~ 

OE\llC£ TYPez ~16Lt 

SOEMTIC siEET ttD-CS-tlUll I 0#.1 

\.CCATtQK.IOE5t:IUPTtQNI i111' Pilato CfAIM'SI CXlfTIQ. 

lllSSIOHED Phi MrSERt 

I• Ea.9.1\ 
2'Vl9.WLlD ,_.f!'tJ)C. IN 
't•i' J.r#. INSTR 
'5.a CSR.It 
6• STNC 
1• CSR.G't 

ECUATtONS• 

IFC ~ J &WILE. llt ,liQ'lt •.J.IP • IHSTb..-CS!t. I~ .l'l'&itUC. IN 
~~. IHSTRwlCSR .1 CJllCSR .9').vCSlf .~, tl'4 
+~. IHSTRivCSR. t 'lllCSR .abl'C'ilt ..a1 ..-CSR .el 
•.Al'P.IHSTR•..-CSR.1~SR.9'lllCSR.~."81111.WLID 

tFt"olCC > £NFi8l.E • ...uP .l.Ot •.Al"P. CNSTRllCSl't. 1 'lm.l'CSR .n-.1UC.[N 
•..l.W. l HSTRllCSR .1 CJICSR .Qlll;CSR .Cla.-U.C • IN 
+..an». lMSfRllCSA. I 91tCSR .82...-csa .91 •l'CSR .!ill 
•...ufl. IMSTR.:SR.1'911CSR.a'311CSlt .~ .ee•t8 .WLID 

tFC \ICC l E>IAS:.E .SPt •i'.JrP. INSTR-CSR .a-t•l'CSR .91<SR.&i....csRM 
.,.~.[NSTRllCSR.8't•,.CSR.9'3.CSR.a2•1'CSR.0G 
+,Jll'1P,[HSTRllCSR,8't•"CSR.O'llt,CSR.Cle•;ERR,SU't 
•~.IHSTRitCSR.9'3-CSR.0?•...CSR.Ql•l'CSR.09 
• .......,..1NSrR11CSR.lt111CSR.e2•...CSR.0111CSR.ae•tB.w:a.ro 
•'..-r1P.lNSTRllCSR.8't•,CSR.0'3•.-CSR.02•:sR.lil9wrLD<.lH 
.... ..Al'f". [HS fRllCSR .e-tivCSR. 9'3-csK .a2-CSR. e 1 llCSR .ee11$'1'HC 

IFC \ICC J 94AB!..E • ..l.J1fl: •.A.l'P. IMS~•,CSR .1"3.m4'1DC , tM 
+.AllP.INST~llCSA.0'.!•.-CSR.a211f'lJ>t.tH 
•.Ai'P. INSTRllCSR .92.vCSR .a1 •...CSR .at 
+XIP. IHSTRllC:.A .8'311CSR.9211CSR .ee. tl.W..ID 

IFC 'iCC l 9IA8LE • !..Pe I a.;CSR .8't 
...csa.e'l 
•...Csot .u...cS1t .e1 ivCSR .~ .SU'I 
..CSR .oer"IUX • l N 
•l'C~ .UllCSR .91 •..-CSR .81 
+CSR.aa .... C9?.e1~.ea 
.CSR ~82•CSR .91 -CSR .&allS'n'tC 

IFC YCC > '"USH.USTACK: •..I.IP. IHSTR-c:sR ...Gl"lwC'SR .ec?wi'CSR.81mA:Slt.81 
•..lll?.tHSTR-csR.litlllCSR.eaivCSR.a111CSOl.0e•I9.VALIO 

tFC \ICC l OR .OJT .2s-, ..I.IP • tNS~ • ?.-t-CSR. 91-csR .92...-c!R ,91 IC9t .lllli'ERR •SU! 
·~.INS~llCSR.93-CSA.e~~.e1w.-cs~.ae•rs.v~to 
.... JL1"P.INSTRllCSR.e~·=SR.a2.CSR.a1~.ee-snc 
•rAJ""P.I~TR•l'C~.0't·,c~.e1·.-~~.IM 
+,.JL.1'1P.I..STR•.-CSQ.0't-CSR.83•1'CSR.02&"1J)(,IN 
•'Jir'I'• [!oi'iTRllCSR ,Q'tllCSR .32-CSR .81 •.-CSR ,a; 
., ~. IHSTRlllCSlt .Cl't•l'Csa .e'3JvCSR .82•.-CSR .91 a....csit ... 

1· 

PlllRT M.tlEh 21-01 'J.Jl5-H , 

OEV ICE TYPE t FW.161..8 

SO£MT[C SIE.iT .. ~ 

LOCATratvoescalPTIONt Esa.- cc c:c:!'"~!"t. 

ASS lONED PIN >U'SEA1 

EQUATlONSI 

.. ~.19 
9- StZE.REl.1 

,.,. GfO 
I I• St2E.REG.I 
12--'CATA.REQ 
n• c~·'' 
t"9 OT.I 

1'5• CDPr.cc 
1&• ~.CC.Fl 
17• ALU .CC.Fl 
18• 0-r .a 
1 'l•i' .JlJ'ft. tHSnt 
2Q• vcc 

lFC'4CC J OATA .REOt •...cgp .~ .2tllCSR.aGJv(:SRo1 '!llVCSR .19 
•..CSR .22-csa .2111CSR .2eml'CSR .1~.11· 

IFt\ICC l l'DT .I r-csR.2211iCSR.e&lv5t2E.REG.1 
+CSQ.21.:SR.~Sli!E:.P.£G.1 
+l'CSR.22~ .21~ .2011~ .1116 
•...CSR .22•..-CSR .2111CSR .lelliCSR .96vCSR .8'511i'Sti!: .RED .I 
+CQl'1)A T .MOOE 

tFt~l ,;Cf:IT .cca...,..cg,22JVCSR.21 
•...CSR.06 
•i'CSR.8'5 

tFt~ 1 ,Al.U.CC .F'e: <SA .22iti'CSR .'16.mCSl.9'5 
+CSR.21•~.C!6-C~.9'5 
.CSR .22-CSR .0'i .. ..cslt .etj1VOT. I •;'l)T .I 
.CSR.21-CSR.O'iJVC'":>R.~•,.OT .111;'1)T .8 
..CSQ.22-.CSR.etSJVCS~ ~~..or.1 
+CSR .21-CSR .~ .0'5llOT. I 

IFt VCC 1 .-AL.u .cc .Fl s =CSR .22..ce..R. 9611.;CSR .95•;'1)T. 1 
+CSR. 21-CSR. 0'iJVCSR .0"lJVOT. t 

[ftVCCl ,;OT .e: sCSR.22WC51Ui!61VSt2E.REO. l•l'<itZE:.REO.I 
+CSR .21-c~ .a-s.•,S!c .ir~ .1.,st2E.RC:i3.a 
•.-cSR.22.,.CSR.21-C~.29•...C5R.e6•...CSR.9'5 
•,.CSR.22•.rCS?..21~.2011CSR.96•;CSR.e'5JVSti!E.R£B.1 

IVStZE.~G.I 

lFt VCC l .JlJ'ft. [HSTIU ...CSR .221VCSR .21 •l'CSR .N 

0 

c 

'! .... 
181!) 

M 
I I 
I I 

IA 
I 



. ..,, 
I 

I 

I 
I 

~T tU'llERI n-.28.J15-f9 ~ 

CEV ICE tl9£1 PM.16LI 

~nc Sf€ET 11o-cs~..ir •n• 1 OAPM 

UXArI~SCIHPTJCHt ~ rt\~C:!U CONTIQ. 

~S 1 OtED ,. lM tUtilEJtl 

8 

1• csst.22 
2• CSR.21 
3- CSR.II 
It• CSR.17 
'5• c~." 
i....sEL.REGS 

•• '9t.1. 
'9 CSR.et 

, la• °"'° 
11~IT'E.ROI 

l~AO.ct.'NSOLE 
16-.l'flf.STAT .REG 
11• S.i 

1• DI 5'1SL. .l>-9.JS 

EClJATt061 

1 !W-1..~ .PSI. 
11• NC 
1~.LS.&.0 

18• S.1 
I g.,.REAI) .REOS 
29a V(C 

tFtVCCJ U):!O.~:=vC"~.22wCSR.2111CSR.l~tTE.REDS 
.sn. .~'iR. lellCSR .et 

Ift VCC J ~ .LS.LO:.~<SR.22W/Sa.~lSABl..J>-eUS 
•...CSR .22•.tCSR. 2 ~1•;f) I SAfll. .o-aus 
•.l"CSR .2211CSR .2t •·-sEL. .REGS-CSR .17.,.0ISABl...D-eUS 

IFtYCC l REAO,CQo6a.£:• .. /.CSR.22•CSR.2UCSR.1&9SEL..REGS-X:SR.18 
....csR.09.csR~~f7•;f)I5A81...0-9US 

tFt VCC l EJo4. STAT .REG: aCC5R .22"5EL .REGS•/O I SASL. ~-eJS.cs2. U:llll'CSR .09 
•"-"SR.22-CSR.21 >ieSEL.REGS•,.OISABL.O-BUS-cSR.19 
·~-~SRi. t6.CSR.17· 

tFtYCCJ ~.e:<SR.~u.<x:SR.1e..csR.99 · 
+CSR .22•CSR. 1 i?•,.iCSR .09 
•/CSR .22.CSR .21 l'liCSR. 17•,.CSR. I 8.CSR .99 
+/CSR .22-CSR .2 t ~SR. 17-CSR .113•,.CSR .9'J 
•~R .2211CSli! .21 a.rt SR .18•,.CSR. I 9..CSR .99 
•,.c;SR .22-CSR .21 """CSR. t 8-CSR. I 8•,,CSR, Q9 

IFtYCC J /'$ .1: «.iR • .22~ .16wCSR .et 
•"CSR .22.csR .21 ~SR .17..CSR. I e.esR .99 
+/CSR .22WCSR .21-CSR. 17•C5R. IS 
•'CS« .22•CSR .21 RuCSR. 1 S...CSR. 16-csR .99 
•.-CSR .22-csR .21 •r~Sf! .18-CSR.1f> 

lFtYCC J REAO .RE"GSs •/CSSR.22WCSR .21 llCSR, I~ .16VOISASL .0-9US 
-CSR. 1 a:-~. !"EGS 

+/CSR .22•C9 .a.; illt!:SR.18•/CSR, 17•"1>ISA91...D-SUS 
+CSR .22•5a .ie;:,;:c.,,DISABL .D-BUS•.,.CSR. I 3 
+C'";>R .22•Xl.. Ro:.~::;..,.o I SAfll. .D-9US-CSR .09 
+.rCSR .22-csR .a.! -...rsR. 1 7•/CSR. 16•.rD l SA8L .D-BlJ$ 

1!/CSR, 1 e•~ .. ~GS 
•...CSR .22wCSIU!!-=sR.17lvCSR.1f>vOISAal..0-SUS 

.cSR. 09•S£L .RE!lS 

7. 6 

~T HLJ16€1tl 21~1.J?-tl 

De:V!C£ TTPEI PM.t6t.8 

SCHEMHC ~T l•D<i~ 

l.OCArlC1'VOESCRlPTIOtU E't1' SIGN EXTE>O COfTRCL. 

ASS Il3t£0 PIN tU1BERI 

I• C<'...A,22 
2a CSR.21 
'3" CSR.!9 
~ .. CSR.11 
5,.,,SEI. .REGS 
~·CSR.Ii 
7• MOT .1 

ECILMlTIONSI 

e- 11DT.9 
99 GATE.DIR 

19- GNO 
11 • D l SASL .IHIUS 
12•.,EN.SXT .91 
11.,.£)4.SXf .HI.~ 
l'ta NC 

tFCYCCl EN.SXT.Blt<SR.~.REGSm.rOISAeL.o-BUS 
+.rCSR.22-CSR.2111CSR.1SllCSR.t7•SEL.R£0Slvl>tSAel...O-EIUS 
+/CSR.22-CSR.2111CSR.tS•,.CSR.l7Jl/CSR.16-...0ISABL..O-SUS 
•/CSR.22llCSR.21.....CSR.IS•.rCSR.t7•"MOT.e-.rl>ISABL.O-SUS 

tFtVCC l EH.SXT .Ht .UOs-CSR .22JISEL.REGS.,,DISl=IEIL.O-eu5 
•"CSR.22•CSR.21-CSR.1S•CSR.t7•SEL.~Sm.r01SABL.O-EIUS 
+/C5R.22•CSR.21.CSR.18•,,CSR.179,.CSR.16•.r01SAet..O-SUS 
+.rCSR ~22llCSR .21•.-C~. 1~/CSR .11•.l"MOT .1 m.rQ[~.l)-EIUS 

[Ft VCC J REJ:IO. IN .MEMORTI •..aA TE .0 IR 
. . 

[F[ VCC 1 EN .LS • H l : =CSR .22w.l'SEL. RE.GS•.rD I SABI. .o-BUS 
•,,CSR.22•C5R.21wCSR.17•,.SEL.REGSa/DlSA&t...O-SUS 
• .,cs.~ .22 .... csR .21 •;0 r~. o-sus 

IFtVCC l EN.XCVR .90: •/CSR .22"CSR.2U.rCSR. tS-.-CSR.17....0lSASL..!>-aJS 
+,.CSR:.22•C5R.21•.-CSR.1SllC5R.17llGATE.Dl~"DISASL.O-EIUS 
+/CSR.229X:Sli!.21•GATE.DtR•.r01SAel..D-BIJS 

£FtVCC 1 EH.XCVR .Bl: •.rCSR.22•CSR .21 •.rCSR .18•.rCSR. 1"11.rOJSASL..!>-BUSlllMOT .8 
~"cSR.22•CSR.21•,.CSR.tS-CSR.1711GATE.DIR.,,OlSASL..D-EIUS 
+,C~.22•,.CSR.2l•GATE.D!R•.rDISAeL..O-at.JS 

IFtVCCl EN.XCVR.HI .uo:.,c~.2211CSR.2t•x:s:R.la.....csR.t1 
•.rf>ISABL .O-SIJSIPMOT .1 

•.rCSR .2cwC5!<' .21•.rCSR.1 SJOCSR .17•GATE.OIR 
..... otsASt. .o-eus 

•X:SR.22•,,CSR.2111GATE.DlR•;f)ISA8l..O-eu5 

·5 

PlllllT tU«Jt1 ~1.JIS-09 

0£YtC£ TYPES fl'lllil..161.8 

2 

SOEMf!C s.EET e.Jl>-CS-tlll• e Ollft 

..DCAf!QoVOESOUPTlCIU E'lfl.' SMtn DATA 

IGS tGtEl> PIM tU&:Ra 

I • DEST .cT"1. .! 
2• OEST .en.. I 
1• CARRY.la 
't• CSR.11 
'5• CSR.12 
6a c<;R.11 
7• H.U>G 

SIUAT UJNSI 

a- V.LONI 
,_ Y."l8 

18'o 9C) 
11•·1'.oit 
129 T.OR.TP 
11• ttC 
t't• IC 

IFt YCC J ,T ,OR. TPt ..;r • ....,,. ,Qllt 

IftCEST .en...211DEST .cn...1 J ;Q.S>F.LSBs~.t'Jlr...csR.12VCSR.11-..G.9F~ 
+.rCSR .1 ')JvCSR.1211CSR.11~.SHF .nsa 
+.-csa. t 'llfe~ .12 
+CSR. 1 'JJvCSR .11 

IFC CEST .en. .e-oe:sr .en.. I J /RM .S>F .t.SBi IVCSR .1 '311/CSR .12JvCSR .11 
.,.IMM. 51-F .nsa 

+.-csa. 11'1CSR. 11 ll.l"Q .S>F .nsa 
+/CSR. 1 'brCSR. 1 ~CSR • t 1 
+CSR.11 

IftOEST .cn..2la...oEST .en. .1 J .l'Q .S>F .MSBf-..-cSR .1~.12:vCSR.11 
•'11.SH=' .Ls:) 

•,.CSR.1'3aCSR.11~.S>F.LS8 
•.rCSR. 1 '32C2 • 12•.rCSR. 11 
+CSR • I ')Jl,,CSR. 12.,.RM, 5HF .LS8 
+CSR. I 'lll.l"CSR.11 ~ .S>F .LSS 

IFrDEST .cn..2:uOEST .en.. I J /JMM.SW .nsss ~.ll!vCSR.1211.rCSR.1 t 
•,.RAM.Sl4=' .Ls.3 

+,CSR.lllf.r<:SR.12J1CSR.t1.....0.S>F.L.SB 
•'CSR. I '39CSR. 12•/H .LONG 
..CSR. I 'l•.,.CS.Q. I 2•.rC3R. 11 .,.N .LONG•"i .L.OHG 
+CSR. 1'3.,.CSR. 12•/.:SR. I UN.LONG•Y.LOHG 
..CSR. 1 '?•....CSR. I 211CSR. 11 JVCARRY. la 
+CSR. l'll!CSR.12 

21-e29..15-t1 
2'l-9C!l.J".i~ 
21-~1.JIS-ea 

DATA 
AMD PAL 

Sii!E ,COCE NU"16£~ 
D I GL M8350-0-0 

() 

c 

A 



i 
! 
I. 

1 

i ,. 
I 

PART Ml"SPI 2'3-ee6K1-99 

CCV ICE J'TPE r PM. I NC"t 

SCt£l'IATU: S>EET 110-CS-t:B'99 I 0PPF 

LOCATION~SCIUPT[OHt En/' MANCH COHO • .CC 

ASSl31-C P[M IU'S£Jt: 

1 • REG I STER .CL.CICIC 
2• ta.a 
1a !)':'.CL.ASS.I 
't• CC.CL.ASS,1 
'5• CC.CLASS.I 
6• PSl...:-t 
'" ?9...2 

ECl.IATIOHS I 

8ar PSL..Y 
9• PS...C 

19• GI() 
11 • RE3 .a.IT ,EH 
t !u~:lCl€ .e 
11•,.~nX>E.A 
l't•,.PRETEST 

PAET'EST1•....CC.Ct..ASS.1llP5L..! 
.. ,.OT ,ClJ:ISS .3JCC.a.ASS.9JlflSL,C 
.OT.CLASS.a•,.CC.CL.A~S.e.PSl...H 
+J'l)T .CLASS .e.~.CL.ASS. l•l'CC.a.ASS.e.PSL.v 
+OT.C1.ASS.9•CC.cu:iss.earosi...H•.lf'Sl..Y 
+OT .CLASS .a-cc .i::u:iss .a•~.NJIPSL .v 

,II .I.SAVEi.., l8 .a 
l'(lPC.rrPE.e••....CC.Cl."55.a 

~. T'TPE .1t-....CC.CLASS,1 

IFh'CC l , •• Fi:IC.SE: ..... ra.a.si:rvEllPRETEST 
•lB.l.SAVE•,.PRETEST 

IFt 't'CC ~ ,.REGISTER .MOOE1 •Al'dlE .A 

t"!Sa ta.a.SAYE 
16• OPC.TTPE.t 
17• OPC, TYPE. I 
18• eR.Fi:ll.SE 
1')11 ~[STER.MOOE 
20• vcc 

PMT ~:ti 21~?1(1~ 

0€VtC£ TrPE: P!lll.16h 

SCHE."1ATlC SHEET ltO-CS~-otlllPS 

' 't 

LOCATlON,.OESCIUPTtOHI E.71, l-S~411'1 C~TA PRO:ESSEHGJH)EST. 

.'!SSIGNEO PIH IU'ISERS 

1 • REG: STER .n..x 
2• T.'l! 
'l•J'LC .~SL 
't• R.MO:>E 
'5• ~CO'.)£. INSTR 
6• cs~ .95 
7• CSR.QS 

EQUATIOHSI 

IFC V:C l l'O$ .CTl.. t t -cECOOE. IMSTRwCSA .~T .nxE 
~CODE. INSTR•C~ .e&IVCSR .11'5 
+Cl1. IRO.,.OECOOE. INSTii 

IFC YCC J ,.05 .c Tl. .11 llOECOCE. lHSTR9CSR .M 

J'COM.C'A T .t'IOOE: aLD .PSL....,. • 1t 
+J'UI .PSL~T .l'GIE 

QPR .OESTt -oECOOE. tNSm-csR .~alt ,'10CE 
:.E~OO€, tMSTRJtGPR ,DEST 
:SR .ai5llG?R .DEST 

l'RQK;JP.FLJ:IG:•!RO.STATE 
+x;~r .~~.FUd 

CM. IRDI aOECOO£. tNSTRaCSR .Mwesa .aitllCCIPAT ,l'IQCIE 

I Ft VCC J IRO , STATE I -oECOOE • I NST'RmC5't .8'mCSR ... 

2 

PAllT tU'SERI 21-eMK.,_. 

O€V IC£ TYPE I ,_.,, 1 &l"t 

SC>£1'1Af lC S>£ET 110~ 

U>CATIC»VOESCRIPTtOt.ft £9' OATll TYPE CXlt1WL 

ASS I ate P U4 IU1lEI I 

1• CUC.REGS 
2" or .CL.ASs.1 
,_ OT .CL.ASS .8 
't•J'fRO .STA.TE I 

IJ• Y.11 
6• Y.08 
7•.l"l..OlilD,STAT 

EQUATIOHS• 

s- nor .cn..1 
9e MDT .CTl..t ,9. GHI> 

11 • £M .STAT .REG 
12- SI2E.RE0.8 
11• SiiE.REG.I 
1't• b.GWI 

IFtYCCl '5IiE.ReJ.l1...0.a9 

IFtYCCJ '5ti!E.REG.11•.<0.11 

...0.181•tRD.STATEtv0f .o.ASS.I 
+to.CAO .STAT'&J'T .ai 
+l'[R0,STATEJV1.0l:lO.STAT...-o.et 

...0 ,11 t • tRD. STATElvOf .a.ASS. I 
+LOAD .sri=iirarr .111 
+"IRD.STA~~.STAT...-o.I, 

.-0.86t '""'"°'.en.. t IL"t'CT' .CTL .I 
+MOT .CTL. 1 .CT .CTL .a....o .86 

...0. 811 •.fl'C)T .en.. 1 
tfCT .CTL. t ..c>f .en. .8lv0 .17 

IFt 't'CC J .fl'C)T • 11 SJ'O .a& 

IFt VCC 1 .fl'C)T. 11 SJ'O .81 

1158 O.H 
16• D.06 
17- O.C!.1 
1e•'MDr.a· ,,.. nor .1 
2ea vcc 

D 

c 

DATA PATH ROM J
1

. 
AND PAL LISTINGS 

nru:s 

SUE CODE HU'IS::R ~·1 • 
D GL M81<30-0-0 A [ 

~~~~~~8~~~~·~--'l...-~~~~~7~~~~~-1~~~~~-6~~~~~--1.._~~~~~5~·~~~~...i.lo.l---~~~~~~~~~~-'-~~~~~~~~~~~.._~~~~~~~~~~~"'---~~~--1~~~~~~_j 



8 

PMT lti"l9ERI 2'1-Q~ 9K1-98 

0€VtCE fTPes M.16h 

L.OCRTtOtVOESCRlPTtett: """ OS E'4EH tUtllStED ltTt 

A5St~ PCN IU'SEkt 

1• CUC.REGS 8• T.2 
2• [9.6 '9• Y.a 
1• IB.'t t9• Gl.c 
... 18.2 11 • RE!J.CUT .EH 
'S• ca.a 12• os.cn..e 
6• Y,i 11• cs.cn..1 
.,. y ... l't• OS.I 

EQUATIONS• 

IFCVCCJ ~.a:-OS,Cl\..1•,19.'t 
.,,,OS.CTL. t•!S.6JltS .'t 

..as.&: •M .en.. 1 IUOS .en.. Gtiv ta·' 
...... o; .en. .1 .as .cn..e-.... cs.'t 
+<JS.C"fl..1111'05 .CTL.9•,,lB.6 
+OS.CTI.. 1 wOS.CTL.li!•ILOA.'.). T. TO.OS.VOS.I 
+i..OAO. Y. iC .OS./T .6 

....OS.'t: •..-OS.CTL.1 •.IOS.CTl..9K/18.'t 
...... os .en.. 1 •::rs .en. .a.,,~ .2 
+OS.CTL. ~ a/'.'.lS .CTL.011,,IB.'t 
+-05.CTL. ! wOS .cr-..e ..... LOA.). y. TO.OSlvOS.'t 
~. T. TO .OS&rr .'t 

....OS .21 •/OS .CTL. I •,,OS .CT\. .011, [8 .2 
.,,os .en. .1 •::rs .cn .. 0 ..... cs .9 
•OS .en .• 1 ..... ::>S.cn .. 0 ..... IB.2 
+05.CTL. 1 •OS.CTL.li!•/LOA:>.T .TO.OSmA>S.2 
+1..0l:ID. r. ro .os ..... r .a 

.... os.liJ: .. ,,05 .cTL.1 •..-os.cn..e•,ta.a 
•/os.cn •• 1•os.cn..e• .... I8.& 
.CS.CTL. 1I/CS .CTL.0•,,!B.9 
+OS.CTI..! -OS .::n...e•,,LOA'.>. T. TO.OS•l'OS.8 
+\.CAD. r. ro .os .... r .a 

7 

,,,. os.t 
16- os ... 
li"a OS.6 
1 t-AtrlOCE •• 
19•..,_0RO. T'. TO.OS 
ae- wee 

6 

fllMT tut!IERI 21-41 11C1-ee 

OEY ca: TTP£s PA&.161l"t 

SOEMTIC SHEET 110~~ 

UXATt~SCIUPTIQNI i't._, CK ODO >fl'I~ BITS 

A551QtED PIN IU'ISEP.a 

1• ~.REDS 8• 'T.1'1 
a- [8.1 9- Y.131 
,. 18.'S '9• GM;) 
... 18.1 11 • REG .C.JT .EH 
'5• 18.1 12• os.cn..e 
6- Y.V l'lw OS.CTL.I 
1a T,M l't• OS.t 

EClJAT ICNS• 

IFCVCCl IMlCE.lUaOS .CTL .1~19.'!lvtB.1 
•...OS .C n.. .1v18 ,7'U IS .'5 

l'OS .11 •.rOS .cn..1 vos.cn. .a., ra.1 
•1'0S.CTL.1r.>S.CTL.O....CS.'5 
..CS.CTL.1•.-0S.CTL.9•1'[8.7 
.CS.CiL.1 -Oi.CTL.0•-'LOAO .T. TO.OSJvOS.1 
9\.0AO. 'I'. TO.OSal'T ,97 

l'QS .'St •l'QS,CTL, 111./0S ,CT\.,.9111'[8,15 
•.IOS.CTI...lllOS.CTL.9•....0S.1 
.CS.CTL.1• .... 0S.CTL.e•v[8."i 
..CS.CTL. 1 .OS .CTL.0•~.T. TO.QSJwOS,'5 
oot.OAO. T. TO .OS-Y .M 

A)S.11•...0S.CTL.1.,IB.1 
•....OS.CTL. l•'JS.CTL.a 
.cs .en. .1 •...0S .en. .9 
.CS .CTL • I •-'1.0AO. Y. TO .OSJVOS .1 
9\.1):(). Y. TO .cs--·· .• 81 

A>S.11 •...0S.CTL.1VOS.CTL.81VlB.1 
•....OS.CT' •• 1~.cn..0-..-19.l 
..CS.CTI., 1 ivOS.CTL.0•/18 .1 
.es.cTL.1110S .cn..e•-'LOA!). Y .ro.~.1 
9\.0AO. r. TO .OS-..-Y .at 

,,.. os.i 
1&• cs.is 
li"a OS.1 
18•~ 
1 '9•-'LOAI>. T. TO .OS· 
29• vcc 

2 

,..., tU'9EJt• ~t 21(1-­

DEV tct TTPi• M. t 6R't 

~Tte SHEET •• 0-cs-etlUI 9 OAP.J 

LDCATIOWtESCRIPTICltl Ett2' U STAOC l'OIMTEll COlmlGI. 

--SSlatED PIN N.11B£Rt 

t• CUC.REGS t-HC 
2- CSR.') '9 PRESET 
')a....e:NAEU •SP , .. GtO 
't& NC 11 • REG .aJT .()I 
~HC 12..-AMS.I 
&a NC 11•1'Al>RS,I 
1• MC l't•l'SP.I 

ECUAfICHS• 

tFC VCC J ADRS .81 -csR .1:ml"SP .1 llSP .t 
+SP. 1 s:SP .a 
+/CSR.1•5P.t....sP.I 

IFC VCC l ADQS. 1 t •...csit. ~ .1 JV5P .I 
..csR. ')aS?. 1 llSP •• 
+SP .111/SP .I 

5P .81-aiABLE. SP.esi:l. '!v91 .1 ~ .laivPRESET 
~E. SP•....C~. l•SP .1 •/SP ,S!vf'RESET 
•"EHABl-E .S?-.sP .a-.-PRESET 
.CSR. l•/SP. 1 r;;:». e.....PRESEf 
+~ .1irSP .1 sSP .a ..... PRESET 

SP., I ~E .SP•....csR. la/SP. I JV5P .QvPRESET 
•ENABLE. SP.C-:>R. °lL'SP .1-SP .il.,PRESET 
.,,~ .S?irS? .1..,,~SET 
+-CSR. 'laSP. t irSP .i!L'PRESET 
+/CSR. ')aSP .1.,-sp .e....PRESET 

5P .21 -£NABLE. SP-CSR. ')a"9 .1-sP. 1 •/SP .~5ET' 
+ENABLE .Sl"Jl~. '3.sP. lz/SP.1~.~SET 
+SP,2•SP.0•~5Ei 
+SP.l•SP.2•/SP.1JVPRESET 
+/SP.l•SP.2"5P.1~SET 
uEHABL.E. S?llSP .2'1VPRESET 
.CSR .1•.l"S?. 'l-99. 2.,PRESEf 
+....CSR .1-sP. ~ .a....PRESET 

5P. 11-E:~E. SPIV!'.~. ~/SP .2'»"9>. 1 •"9> .9io'JP'R£SET 
+E~E .SP.CSR. 'l1rSi' .211SP. I VSP .~T 
+SP. l•Sr • 0•,,?R!:SET 
+SP.J ..... SP.2•"'iP.1•~SET 
+S?.J.sP.2.sP.lll.l'PRESET 
+"ENA!l..E. 5~. 'l1VP~SET 
.CSR. l•SP. lirSP .21VPRE$ET 
+/CSR.JwSP.lJuSP.2.,,PRESET 

IFt YCC l ADRS .21 •l'CSR. 'Jr.ii'.~. 1111'9" I 
+-CSR .1•SP .2 
•SP.1•SP.! 
+SP.2wSP.a 
.g:a .z-51> .1 

lft..CCJ AOllS.11~.~-~.tv!P.I 
.CSR. 'lwS? .1 
+SP • l•/S? .2 
•SP.~SP.I 
+SP • lllSP .1 

1'5-'5P.' 
16•i'SP.! 
17•'9J.1 
1e-,~.1 
1'9•,~.l 
29• vcc 

2'1-019<1-M 
2'l-e1 to-ea 
21-9121(")-QQ 

TIT'LEI DATA PATH ROM 
:~~~~~.=;,..;:;:..;.,,..,..~:-::r=-.n".T."~--t Ai'lD PAL LI ST [ NGS 

Sl2E CODE HUri8£R 'r-'c..V. 
D GL M8'3'30-0-0 A 

I) 

c 

B 

A 



' 

~ 
I 

a 

:p-ei 

PWtf ....... 11-1' .. ,.... 

OEYtCE TTP£1 IW.16A't 

SC>EMUC: St&T II C-CS .... I• I WM 

UX:AUCt.vOE'.SCRtPTte»tl E'S', -.U N,I 

ASSINO PIN tUEIER& 

1• cuc.~s 
2• N.1..1>.G 
1• N .U()i'ti) 
't• If.BYTE 
'5• T.13· 
6• i!.LO'iO 
1• l.&a&> 

I• l.!YTE 
")• T .132 

11• ONO 
11 • REG .OUT .EN 
1.2• ALU.CC.F1 
1'3• ALU.CC.Fl 
1't• NC; 

...,...._IEA.LS81•..C.!IF.LSI 

,AL.U.l1•,AL.U.CC.F11V\.OAD.T-eu51v2.8TTI 
.,AUJ.CC.F1--.u.cc.Fe•"Lc>:IO.T-eus.,,1."'°"° 
+M.1.1 .cc.Ft•,AUJ.CC .FO•J'l.OAD. T-SUSVZ .1.0NIJ 
+,At.U .CC .1='8•"-CIAO. "1'.a.JS•,i! .BYTE 
~.CC.Fl •,AL.U.CC .FG•~. T-EIUSlt,2 .WOltD 
+t:!l.U.CC.Ft-=-..u.cc.Fe•..rLOlill).T-SUS•,M.a.a 
~OlllO. Y-81.1SL-Y .92 

~U.Nt•,At.U.CC.F1.....-..u.CC.Fltll'1.0i:IO,T-BUSll,.,..lhTE 
+,AL.U.CC.~1•AUJ.CC.F0•"'-0AO.Y•BIJS-,N.UORC> 
+ALU .CC .Fl •,A'-U.CC .FCl•"LOAD, T~JVN .L.ONG 
+ALU.CC.FlllALU.CC.F8•'LOAO.T-SUS•;f111.U,H 
~OAI). '1'-SUS•....Y .11 

7. 6 

GUOPZ~. p 0 '5 

F'MT MJll9ERr 21-0t..n-M 

DEY lCf IYP£1 PAI. I &a-t 

~nc SHEET t:O~~ 

1.0CAfI~SCRlPTCOH• Ii,._,~·'!:~ 

ASStOtoc-e PIN "°19ERr 

·1 • ~$'!STD .0.00: 
2" II.~ 
l• >1.uc:IJ> 
't• v..a:'.l!m 
'5• T .oll 
6• ~.·:ii! 
7• c.r5 

s• c.a 
9• T.aa 

18• GMO 
I I• REG .OUT .EH 
12• AU.I.CC.Ft 
I 'l• AU.I .CC .Fl 
l't• HOT .ALU.C 

,..C.":..A1.U.Cl.,Al.1.l,CC.F1~.CC.FQL'L.°"'•T-SUSllC.8 
•"'4LU .CC .F 1 llALU .CC .FllVt.0$l0 , T-SUS-C .15 
+111.lJ .CC .Fl L'At.U .CC ,FGl•'l.OAC. T-SUSIC, 12 
•AL.U.CC.Fllt$¥..U.CC.Fltvl..CIAl>,T-tkJSllALU.C 
~CAD. T-ilUSllT ,Oii 

~.cMR't'l -C .'t 

~~.Cl•,ALU.CC.FIJVALU.CC.FG:ii~.T·SUS.....C.8 
+,AL.U.CC.FlllALU.CC.Fe-JL.OAO.T·SUS•...C.16 
+AL.U .CC.~ Im/AU! .CC .Ft.l•-1.0AD • T-SUS•...C, '3' 
+A..U.CC.~111AUJ.CC.FGl•'1..0AD.T·8USJVA1.U.C 
+1..~.Y~"l'.N 

'~-V:•,Al..U.CC.F1•"4LU.CC.FQll;"f..OAO,T-BU5•.IV.BYTE 
+,Al..U.CC.F1•AL.tJ.CC.Flw.-\.OAO,T-9US•...V.LJOlll) 
•AL.U .CC .c I .,.Al.Li .CC .FGl•"!..OACI, T-9US•...V .L.CIO 
+Al.U.CC .~I 11AL.U.CC.F811/f..OAI), T--8.IS.,ALU.Y 
+t.OAO.T-SUS.,T,81 

[ 

PMT NnEta 21-0t "5lC1-M 

0£¥ EC£ fTP11 Pia&.1 i&R't 

SOE'.MATIC SHEET 1:~1!0 8 l:W'M 

L.OCATUltvtEsattllitC14t r.;a, PSL CC 

ASSlGIEO PIH IU'BERI 

I• CUC.REGS 
e- AUJ.N 
,. ~.l 
't• AL.U,Y 
'5• A4.LI .c: 
6• OPC.nPE.t 
7• OPC.nPE.e.· 

E/2.MTIONSI 

8e CCP"l'.CC 
9- T.e'J 

Ila GNO 
' I. ~EC! .OUT .EH 
I~ T.02 
l').a T.91 
l't• PSI..( 

..;pg_ .ea llf..0'40 .PSI. .covr .11 
•"'1..QliO.~ .~T' .CC•l'PSL.C 

1'5• PSL.'I 
16• PSl..I 
17• PSI.. ,H 
1$• Y.98 
19•'1..0AD .PSL.CC 
2Qll vcc 

•"1...0AO ,pg_ ..tt<OPY .CC~, TTJIE .1 JVQPC. TTP£ ,t.,i:t.u .C 
+J'l.OAO,PSl...ctlllC:IPY .CCIVOPC. TTPE.twOPC. TYPE ,ellAUJ.C 
•'1..0AO .P!L .cc-coPT .CCwQPC , TTPE, 1 •"0PC. TYP£ .lilllALU .c 
+J"UlAD.PSl-.CCllCtlPT .CCllOPC. TYPE.1110PC. TYPE.8.,PSl..C: 

.rllSl. , Vt "LOAD .PSI. .COvT, 91 
•'1..0AO .P!L.CC-....coPT .CCL'PSL • ., 
•Jt.OAD .PSl.. .CCICOPT .CCivAUJ. 'II 
•-1..0AO .PSL .ccicoPT .CCllCPC. TYPE .1 

~,it "l..ClAI) .PSl. .0::-,.T .92 
.. '1..QAO.PSl....CC~T' .~.I 
+"'1..0AO.PSl...CCICOPY .~ .z 

~.Ht "L.OAO .PSl. .0:-,,T .91 
+'1..0AO ,PSt.. .CCW...cclPT ,CCJvPSL .M 
•"'1..0AO .~ .CCllCCPT .CC9'AL.U ,NJVl:l.U. 'I 
•.l'LOAO .PSl.. .CCJICOPr .CClll'QPC. TYPE, 1 •rl!UJ .H 
+J'l.OAC> .PSI.. .COICOPT .CC-oPC. TYPE ,BL-ALU .H 

21-e1·31q-ae 
a1-G11'tl<1-et 
21-lt'.51<3-te 

r· 

I 

0 

c 

B 

I 

A 



8 

8 

7 

• 
PART IU1i3EJ!I 23-~1-01 

DEVICE TYPE: PAL.16R't 

SCHEMATIC SHEET ll l>-CS-118'3'38-e-DAPK 

LOOITICH/DESCRIPTIOH: E't1/ itm:~T COHTRCl.LER 

ASSIQE) PCH 11.11EEH1 

t• R£S1STER.CUXX 
~T 

e- T .TRAP .,_,.,l'!Q.e 
3a IPL.It 
'I- ll"'L.~ 
5a IPL.2 
6- Jl"'L.1 
7• IPL.8 

1e- 6NO 
11- ftEe .OIJT .Dt 
12:&/IRQ.1 
13-'IRQ.9 
1't-.f\'ECT .8 

EUTIONS: 

~ .e: •IRQ .011,.IPL .It 
+V'!Q .e• IRO. t•IRQ .e---IP\. .~ 
+Ll\Q.2•Il~0.1•I~.0.,.IPL.2 
+J:RQ.e,.Ii<Q. t•11t:1.e.,.IP\.. t 
+Il:!Q.0•.l'lPL.'3vIPL.2 
+IRQ .e•IRQ.ll'!VIl"L .,_IPL .em--1P1... I 
+~.2•IRQ.0.,..IPL.'3JIIPL.2VIPL.I 
•IRQ. t •UQ .e---Il"L.. ,_IP\. .e.--IPL. ,.,.~_. 

'tl!:CT.t •-I~.t-IPL.'t 
+m.zw1ro.1vIPL.1 
•IP.GI .e .. rna. ,,,.IRQ .e•,.trt. .e 
+IRQ.2•IR0.1•Im .e .... u'l ... 1 
•I~.1-1Pt...3'K,.If"t...e 
+IRQ .1 •IRQ .0VIPL .'3JIIPL.21VIPL.11VIPL.I 

~ .2:•IR0.2,.VIPL.lt 
+JPQ .e•IRQ.1.,.If"\.., 
+IRQ.2•Ili:0.1•Im.ev1PL.2 
•I."!O.e•IM. ~•Il<G.91VIPL..I 
+ ~Q .2•,.CPL .3•.l'IPL.2 
•L~Q .e•,[f't. .~•IPL .e-.-Il"L .t 
+IRtl .2•11~ .av IPL. lJllPL .211/IPL.I 

~ .'3:=tlil.T 

IFtYCCl IRQ .CUTI =YECT. 'llVMASK 
•WCT J! . 
+Y-cCT .1 
+\IECT .e 
+T.TRWVMSX 

7 

6 

1~CT.1 
t~CT.e 
17-AECT.3 
l~SK 
1ci-IRQ.OUT 
n- \CC 

PART ~1 Cl-01'5..i'H!3 

DEY.ICE: T'l'PEI. f'l!ll.16L8· 

SCHEMATIC sHEET t:l>-C'5~-1?APA 

LOCRTic;tyOESCRIPTIOH: E25-' FUHCTIOH OlHTRa... SI9W.. GEHERATIOll 

ASSIGHB) PlH 11116ER: 

~notis: 

es CSR.15 
'3- CSR.t't 

10s 6ROtN> 
11- llF'l.IER .L.59 
12- ill.LI ~y. IN 
1'3• SRC .cn..e 

· l'ta SRC.CTI...2 

1'1- CEST.Cll.2 
, .. !RC.tn...t9 
17 .. SRC.CTL.1A 
18• C)r;ST .en.. t 9 
19- CEST.CTl.tA ee- \ICC .• 

IFt/CSR .22 l ...oe:sr .CTL. tA: = /CSR .c:.i llJ'CSR .28JCSR. t 8 
·~ .eeoccs~ .1 '!.VC:SR .1 e · 
+CSR .21-CSR .aevcSR. 1 g.,..CSR .18-csR .t7 
•CSR .et --csR., '!-CSR.,~-•• '1' 
+CSR.2t:tCSR.2J:tCSR.19 .. 
...csR .e 1 --CSR .f:l?•,CSR. I .,!OIQSR. t ?>1VC5a .1, 
+CSR .21..-CSR .2•?.CSR .18 . .vCSR.t711CSR.16 

llCSR ·' 5-csR., 't 

Il"CCSR.eeJ "1:1EST.cn..teo- tsR:.e•-cS1t.~ •• ~.1~.ti'llC5lt.tl 
+./CSR .29mCSR. 1 'i 
-.csR .e 1 :oesR. ee 
+CSR .20..-CSR. I 'i 
.CSR .ee--.:s1t. ta 

ll"t..CS!t.e!l rSRC.CiL.tAI- ~Sll.et-csa.~ • ., 
+CSR.21-CSR. l~tCSR.18 
.cs.'t .et --cs1t .ee ..... csR .1s-~ .1'5 
+CSR.211VCSR.2•l•.rCSR.12VCSR.1~. 15 
.CSR .et -CSR .eiawc~. 11) .. ~ .17'1!....CSR." 
+CSR .21 vCSR .213•/CSR .I 9vCSR. ISICSl.17 

. ~R.16•,.C~P. .1'5~IeR.l.S8 
+CSR .21 llVCSR .2~ .19 

IFCCSR.221 ~.CTL.tet:= /CSR.211VCSR.2t 

•.-csa .ee-...cSR. 1e 
+JCSR .~CS!! .1' . 
+"'CSR .et-CSR .<::OlllC:R. t ,.,.CSR. t 7'"CSR. t 5 
+CSR..21.CSR.20iCSR.19lVCSR. tSltCSR.11 
.,;SR .et .,.CS!t .e>i•'."'C5P.. I 9WCSR. I EPrCSR. t 1'!1C$1t. I 5 

IirtVCCJ ....OEST.cn..e·-· CSR.te 
+-'CSR.21 
TCSR.ee 
+CSR.t~ 
.CSR.te 
+.rcsl.17 

IFCVCCl .1SRC.CTL.2:a /CSR.22•~.21•~.191CSR.1~.17 
.... CSR .eeo<CSJ'( .el ..... CSR. ee•CS"!. l 'J 
+/CSR .2c.-.csR .21•.rC:SR .2:1j*'CSR.17JCSR.1&¢SR ... 
•....C:SR.ei::r•;S!l .et•..-CSR .t<J-~11: .1'1' 
+CSR.22:-CSR.21 •A:SR .19•CSR.18JICSR.17 
.CSR .el!llCSP..et sCSff.eesCSR .1~5R. te 

ll"t\/CCJ ... SRC.CTL.e•- .-C.SR • .:e-.l'C5R.e1-csa.ee-~.t'J 
+;CSR.2z..:csR.21-c:R.2e·•csR.1'3•CSR.1aWCSP..17 
•.-CSR.ee<'l...--s~.e1•,csR.te• ... ~.17' 
+CSR .22-.0:S~. 21 •/CSR. 1 ?•CSR .18ltCSR .17 
+CSR .ee..cs,;. a.;.,.~. t' 
+CSR .22-CSR. 2t.HCSR. 191/CS.~ ."IS-CSR .17 
.CSR..ee--cs1t.e1~ .e9"1CSl't. t'J-cSR. t~. 1~.H 

IFt\ICCJ ,111..U.CAl<~Y.IM•• ;CSR.~.~1~.1!9 
+..CSI .2Z.C5!!. 21•/CSR .2euCSR. t '5ll/CSR. l't 
+....CSlt .e<::o'CS't .e1..,cs1t .ee ... ,.CSR. t 'J•l"C'5A. :e-cSJt. t? 

RICSR. t 6•CS~. t ~CSR. I 't 
.CSR .ee•..-C5:t. t 7...-csR. I 6 
+CSR .22w..."'$R. 21 l!C..;R .2011CS11. 191VCSR. 1811CSR. I 7il.ICSR. 16 
.cSR.ee-csR.e1ivc9't.ee• ... ~.1.,-cSR.1e<sit.17~.t& 

r 

PARl tU18ERI 23-017 J'5-9I 

l>E\IICE TYP[I PAl..16L8 

SOE'IATIC SHEET ll~J 

!.OCtlo"lCNJ'DESCIIPTIQH: E2' rue IHCREtEIT tQNTRa. 

t>SSI9Cl> PCH IU1!ER1 

ECIJATIOHSI 

t'l- STAlE .1 
16• STAle:.e 
17a HC 
18- M.JJ,Y 
19 .. /tlR .rur .e 
ee- YCC 

IFtYCCJ ca .rur .e: =/.DP. 1~.eit11CSR .~ .1211JCSR.et 
... CSlt.ea:-sTll~ .. 

+'JIJllP. D!STRJE/tSRJNllCSR .8'31CSR.92VCSR .91 
IRCSR .eewSTA'l!! •I 

+'JU11P. IHST~ .8'tllCSR .93JCSR.821CSR.81 
-~.e.<llVSTA~.8 

+, .JJr1P. INS~ .i'tllCSR .83JCSR.8211CSR.81 
-csR ,,ee.vSTllTE.t 

+1.uP.Ih'STl".csR.<Jt-csR.1~.02VCSR.e1 
.,CSR.eawcoH5 .ATTN 

+1..tJP. INS~ .9t-csR .131VCSR.02VCSt .81 
-C..<tR .e~~.""'IX 

+I.JI.a ..... IH5TRWCSR .Dt-csR .113L'CSR.021CSR.8t 
.....C51t.8elVl'fJRT .JP.Q 

IFtVCCl Cit .O'.Jr. t • -.ll'P. IMSTltllCSR.9'TllC9 .93ovCSR .ee-c51t .et 
llCSR .00-RSl<IP .R.Ui 

+,.JUllP. IMSTR<St .~ .~ .eewvcsit.et 
VCSR.~.*"AL.!J.Y 

+,..AJtlP. IHSTR<SR .et<Sl't .~ .8eL'CS!t.8t 
11.1CSR.0ea.l'~JoWtLU. y 

D 

c 

8 



-~ 

,._, IU'SERr 21""tl11C't-M 

0£\I tC£ TTPE I PAL 1 &Rft 

~HC Sl1IET 11 D-CS-HIHI I Mllf 

LOCAn~SCRIPT IOHI E._~ !• CCNT1IQ.. 

ASSl:JEJ> PIN IUP::Rt 

t• EGtSTER.a.oac 
2-~Q. tSF lU. 

.. LOAD.II 
9...oATA .RSl£$T 

, •• 3'0 3• T.tl 
't• T.al t I • 111£3 .QJT .EM ,L 
tJ- O£C(X)£. INSTR 
6• CSR.et 

t 2m;1)A fl\,RECE tYED 
11.u IB .LOA::ED 

1• .:PU.P2 t't• STAU..C»f.11 

ibiiOMS1 

m .LOllU1)1 • l.OlllO. ti 
., ll .WL tD• ll .&.QlllO€D 

18.WL[OI• LOAO.lllCL.CDC.PI 
• ra .L.OAO£CICl..OCIC .P2 
.cl'U ,P29J11REQ, IBF ILLllA)ECQCE. IHSTit•N .Wl.10 
..cPU .P2•"'1REQ. I EIFtU.•l'CSR ..1911 l B. VAL.IO 
.cPU ,P21Vf'1REQ. lEIFtU.IVPC .ECIAS .111 ti. 'M. tD 
•,CPU.P2•18.VAL.10 . 

AIC • 1 t '"'1ltEQ • I BF tU.11/T .t 1 ICPLI .Pl 
..oECOOE. [HSTRllCSR .ea ... r .e111CAJ.P2 
.,,~C • I BF tU.•,,OECOOE: • INSTR•,,PC. 1 llCPW .Pl •"'1REQ. ISF tU.IVCSR ,Q81VPC, 1 llCP\J .Pi 
•"PC. t ivCPU .P2 . 

,pc,91 81f'ff0. IBFtLL•"T ,8QllCAJ.P2 
+i>ECOOE. tNSTRllCSR .GaivT .eellCPU .P2 
+...-~EO. IBFILL•,OECOOE. f!o(5TR•~.81CPU.P2 
• ...-~g. l&F LU.IVCSR .~ ,eacPIJ.P2 
• ... PC.t•,,CPU.P2 

AIC .ECUAL.S.11 llf'tREQ, tEIFtU..,..T .11111CJ'lJ.P2 
...nR~Q , IBF [ U.•,,T, OOllCP'.l .Pa 
+i>ECOOE. INSThCSR ,ega,.y .a1 llCPU .P! 
~CODE. tl'ISTR•CSR .es-... T .eeaCPU .P2 
•~Q. tBF tU•~COOE. INS fRwAC .EOUM.S. 'l1CPU .P2 
•"'1PEQ. I BF ILLIVCSR .ea-A"C ,EQUllLS .1ac.l"U .P2 
+,,pc .Ea.JAl.S. 3-.,CPU .Pa 

...sT-.i.. .ON. res •tB •WIL.ID 
tf1REQ. ISF1U.llO£CDC£, tNST'RCAJ.P! 

IFtVCCJ OATA.RECE[\IEOl~.tBFIL.L 
+OECODE. tNSTRaCSR. MllllC .EQR.S. ') 
~TA.REQLEST 

PMT IUIEIEit1 21-0lllC't-- · 

.· De'llCE TYPE• PM.16H 

. ~rrc SHEET t1 o-cs-1•111: • Di11P1C 

. l..OCATCOfiVOE'SCR IPnciu £~ "lSC CONT'llCL 

ASS IC*E> PIH NLl18€RI 

1·· REGtsFER.Cl.O:X 
2• "tSC.CNSTR 
1• CSR.11J 

· 't• CSR.1't 
. tJ- CSR.ll 
6• CSR.12 
1• CSR.18 

£Q.iMfii)Oi 

1Ftvcc ~~;~ .. use .1!"5TR1VCSa.1 ~. t'SIC'SR.1't1CS1t.t1 

"-ICS.l'l:IGEI ""[SC. INSTR...cSlt .1~.I~,1'tllC9, 1 ~. l.t 
•"'11 I SC. INS Tlt!V\.ICS .PAGE 
<SR. I 8lv\.ICS .PAO£ 
.,-CSR .1 ~•AICS .PAGE 
~. t'tmAICS ,PAGE 
•'1:SR. 11:1141::S .PAGE · 
·-CSR. t2•.ft.ICS~PAGE 
..QESET 

A!PU .ATTHI 1111 f g: • I HSTh-'CSR, 1ewcg.1lllC'SR,1'tlLl'CSR.11&fCSR • t I 
•'"I SC. lNSTR•.-cP\J .ATTN 
.c'.t#t.l!JliCPU.ATTN 
•-'CSR. 1 '5•.-cPU .AT TN 
•..CSR. I '1•,,CPU .ATTH 
•'1:SR .1 l!VCPU.AT t'H 
..C~.12•.l'CPU.ATTN 
+AESET 

.l'CPU.ACKz -ti ISC. INSTRs~. 1e-csR.t'5JCSR.1 'tllA:SR .1 'JlvCSlt .11 . 
+"11SC.rHSrR.~.ACK . 
..CS~. I S•,..CPu .FICI< 
•/CSR. I ':•;CPU .ACK 
•..CSR. t 1•..CPU .ACK 
.CSR. t ~CPU .AO: 
•.-CSR. 12•,..CPU .ACK 
'ff!ESET 

....sl'ATE.IS•IRO.STATE 
+n(SC, t"/STRwJ"Csq, tS-CSlt .tl5•x:sil.1~SR.tl! 
..ntsc. r ... -srR ..... c~. 1ea ... CSR .115....csR. t"t•...CSR. 1 'J 
+..-nlSC. iNSl'R•,..STATE, t 
.csq. I Sii.-SfATE. 1 
"('.~ .1'5•-'STATE .1 
.. ,-CSR .1 lw.-STATE. t 
..C:Sit. 12•'5 TATE. I 

-'STATE .I: •IFr.>.STATE 
.ntSC. l~TR•,,CSR. I~. l"SL-CS.. l.,.csR,11 
_,.lSC.l..STR•...CS0..1~.1~.1'ttVCSll.1t 
... ruse .!HSfR ..... Sl'ATE.8 
.CS>t. tS•.-STATi .I 
~.1'5•-'STAT'E.a 
.CS:f. I )tVSTAT'E .a 
.,....CiR.12•,,5T1'1E.I 

~ .M:C: ='1 [ 5C, !NSTR•..CSR .1 e-csR. I ....csR. t't!IA:SR. f 1aC51t .1 Z 
"'""(SC. !NST~•,,SEL.ACC 
-<~ .18•'5£1.. • ..cc 
•.-Cia. l 'S.lo/Sil. .ACC 
.cSR, I 't•,......:£1. .ACC 
<CSR. I J•.rSEL .ACC 
..CS~. I Z.."5EI. ,ACC . 
.-:SET 

tFtW:C J ·,,PORT. ~HSTRI •""tSC. tNSTR 
•'1:SR.13 

2 ., 
·Aa 

,._.T N.ltEll 21-et'llC't-ee 

O€V [CE TYPE I ~ 1616 

~ne SMElT 110 .... -sc•n• • o.-. 
LOCATtavtESCRIPTtOH• ES't E'Jt, 111~ "'c:ao~l'lll an SL.la 

ASSIONED PIH tU13£Rt 

ICLIAT ICld• 

"1ft ............ L.D~r 
~.LJ).CShflll lllP!JO .. 
~.L.D.~1.,-0.1 
~.LJ).~ .. 

;\llC,11~.LD.~.I 
+PARAL .LJ) .C~ 1 llP210 .llO a I 
~ ,LJ) .l:S't•...PI &IO. I 
~ollil. ,LJ).CSRll~. t 
~ .LJ) .CSRivO .811A>.t 

i\llC,2t~.LC>.~.1 
+PARAL .LJ) .CSRaP 11IP21IC> .bl) .110 .I 
+PARA&. .L.D .CSRIVPt &IO .2 
~ .LJ).CSRJvP2Jv0.2 
+PAAAL .LJ) .CSRivO .ea....o .I 
+PMAI.. •Li) .~-.'I)• I -.'I) .I 

"1.fl'C.'Js~.L0.~.2 
·~ .LJ) .CSRJIP 1 llP21IO .a-D .1 IO .alO. t 
+PAAAI. L.D.CSR•,,P1JVD.'J 
+PAAAL. .L.D .CSR•,Pi.UO. 1 
+PAAAL.Ll).CSRJi,,D.e.A>.'J 
+PARAL.LO.~JVD. tv!>.1 
+flAAAL .L.:> .CSR.....O .2aA> .1 

"1.fl'C. 'ti-~ .LJ) .C'Sltll'1.PC .1 
+PARA&. .LJ) .C'Sh?, ap2al) .a-o .1llO.2IO.3IO ... 
.PAAAL .LJ) .CSR.....Pt JVD, 't 
+PAR.:11.. .W) .CSRJl,,P2•"1> ... 
+PAAAL .LO .CSR•...0. 8s....0, 't 
+PMAl...LO .~"1>.1 &ft) ... 
+PAAAL .LO .CSR•...0. 211/D. 't 
+PAAAL ,LI) .CSRJVD, 111J"O .'t 

IFt YCC] '"'1P ,L 'SOI~ .LO .CSRIVUPC,'t 
.P~.L.O.CSRw0,9ll0.1110.210.110.~ 

c 

Bi 

l 
I 
I 

A 

~~~~~~~~~~~~~~~~~~~~~~~!· 
I 

RtY. 
A 

8 7 6 



J 
-·-..,.,-. - -._~..._- . ..---- -......-..__ ... -

5 't '3 2 " 0 Ii a6tiU 19 0 
•1131 Olnl :JOC2 l2CS 

HEX f£)f BIN HE)( HEX BIN t£X HEX llN MEX HEX BIN HE)( HEX BIN MEX IE)! liN HEX tO BIN HEX >£}( · BIH 
LOC OAT OAT LOC OAT DAT LOC OAT OAT LOC DAT OAT LOC OAT OAT LOC OAT OAT ~oc OAT OAT LOC OAT OAT 

008. Qlt 990091~ 0't0 97 00Ct?Q111 09Q 00 0000009Q oca FF 11111111 120 03~3030003 1 'tQ 99 99000000 190 29 00t0Ht11 1C0 SQ 00020009 
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929 2F 00101111 06.0 2F 00101111 0AQ 2F 00101111 0£0 FF 11111111 120 2F G0t01111 169 2F 00101111 1A0 29 00101011 1E0 02 0000001'! 
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A 
?ART HUMBER: 2"3-0&901-09 
DEVICE TYPE:'5:2 X 8 
SCHEMATIC SHEET t:O-C5-M83<39-0-0APF 
LOCATIOH'°ESCRIPTION: E9l / SPECIFIER CONTROL 

L.EFT COLUMN OF BIN DATA IS l"iSB I BIHART DATA '"1" = HIGH 
BINAAT DATA "0'" = LOI.I I 

I 
_:'I, _.:; M -;;.~,rT P"l/ISIOIG TITL£1 DATA PATH RrJM 1-~hHf.-._ [.Al'.~; c...- · "'"'' -~ ,. ..• ,. .... C-'ANG!i NO ·~.EV 

;;·,;u. ~-ti ~c.YP~:-~. ·~ '-" · • ..":E-~~ AND PAL L iST Ii'-IGS :R L.":J't> ;~ ...-.u:; :w !'< F-,~ 
~ nr! Tl€ ,,.._..FA<:Tl.:-'Z 

[fEP.'S 1.1. - .... •Jf ;1 Ntr(;'iR REV. 
H.. C,07 ... a · .. wr 1 ~1 • · M8'390-0-0 A ~~ .• 

a 7 6 5 1 



HE)( HE)( IIH 
LOC OAT DAT 

SQQ 
{!01 
002 
00) 
00't 
09'5 
"es 097 
003 
999 
00A 
eee 
e0c 
990 
eeE: 
99F 
01Q 
811 
012 
91) 
e1 .. 
91'5 
916i 
817 
919 
91CJ 
91A 
919 
e1c 
910 
01E 
91F 
029 
921 
B22 
02"l 
02't 
0215 
026 
027 
028 
029 
02A 
023 
02C 
020 
02E 
02F 
0')3 
9'31 
0'32 
9'3') 
0')'t 
9'l'S 
0'3S 
0'37 
0'3B 
0'39 
0'3A 
a1a 
0'3C 
Q')() 

0'3E: 
0'3F' 

alt 8Qaa019Q 
O't O~J20100 
15 00010101 
0'5 000e0.a1 
06 e~e011e 
0't 90090109· 
1'5 90010101 
9't 900e0100 
01t ee0001ea 
0't 0aee010e 
0't 00000100 
0't 00000100 
0't 00000100 
0't 03000109 
e1t 0aee01 ee 
0't eeee01 ee 
0't 000e01 99 
3!t 00~0i0Q 
0't 90000109 
0't 900fa01 09 
0't ee0e019a 
9't 90000100 
01t eooe01ee 
e-t eeee0109 
0't 99Qe0109 
a-. eeee01ee 
0't 90090100 
0't 03000108 
0't 90~20100 
0't 900C!l019e 
0't 000e01ee 
01t eooe01ee 
0't 900001 09 
0't 90000109 
0't eaee01 ee 
0't 000a01oe 
0't 800001 99 
0't 000e0109 
0t+ 0~000199 
C't 0~0100 
O't 0;,020100 
01t oaoeo100 
0't 03000109 
0't 93000100 
01t 0~oe0100 
0't ea0ee100 
01t 9~ee0100 
0't 030e0100 
01t 030e0100 
0't 030e0100 
0't QJ2e0100 
0't QC)0€0109 
9't 03ae01ae 
0't eaoe01ee 
9't ee0ee10a 
0't e~0e0100 
0't ooeec10a 
0't eaae0100 
0't 020ea100 
9't OJ2e0.109 
01t 0aoe0100 
01t Ga0e0100 
0't 0J'300100 
0't Ba0e0100 

+EM HEX BIN 
UC DAT OAT 

84+}) 

.9Lt1 
0"6~ 
~') 

"8'f.lt 
.9'+'S 
~ 
(1Jf7 

.ftt.tli 
w.:f9 

"'~ ei:tB 
flitC 
.....0 
...e: 
~ 
·ass 
161 
~ 
al'l 
IK't 
ll~ 
&'Sii 
~1 
3199 
;esg 
J£'5A 
·•'SB 
te'3C 
.ii'SD 
a~ 
:rJISF 
:860 
961 
e&2 

ie&'l 
a.'&'t 
f.96'5 
~966 
.~-967 
.1068 
.esg 
·96A 
-06B 
..a6c 
06() 
il&E 
0&F 

. 079 
071 
072 
on 
e"' "{!7'5 

876 
.077 
a;e 
.979 
07A 
'178 
07C 
070 

.(:i7E 
:'.07F 

7 

BE 00001119 
0E 00001119 
0E 00001!19 
0E 00001110 
0E 00001' 19 
aE 00e01119 
9E 00061119 
0E 00001110 
0E 000011 t9 
0e: 00001110 
CE 00001119 
0E 00001 1 Ht 
ee: 00001110 
0E 00001110 
eE 00ee1110 
0E 00091119 
9E 00001119 
0£ 00091119 
0E 00001119 
BE 000011 HI 
0£ '*1001119 
0E 00001119 
0E 00061119 
BE 00001119 
0E 00001119 
0E 000011 Ht 
BE 00001119 
0E 00001110 
0E 00001110 
ee: -0000111 a 
0E 00e0111e 
0E 09001' 19 
0E 00001110 
0E 00091119 
0E 00001110 
0E '*1001119 
0E 00001110 
0E 00001119 
0E 00001110 
0E 00001110 
0E 00001110 
0E 00001110 
0E 00001110 
0E 00001110 
0E 00001110 
0E 00001119 
ae: 00001110 
0E 00001110 
0E 00901119 
0E 00001119 
0E 00001119 
0E 00001 tt 9 
eE 00001119 
9E 00001119 
eE 00901119 
BE 00001110 
BE 00001110 
0E 00001119 
BE 00001119 
0E ~11t9 
0E .:l0001119 
0e: 00001110 
0E 00001110 
ae: 0000111e 

l€X HEX SIM 
LOC · OAT OAT 

099 
091 
'392 
00') 
081t 
085 
08& 
087 
088 
089 
08A 
08B 
0BC 
i380 
0BE 
08F 
099 
091 
092 
091 
09't 
0~ 
0% 
9g7 
099 
099 
a9A 
09B 
09C 
090 
09E 
09F 
0A0 
0A1 
0A2 
0Al 
0A't 
0A'.5 
0A6 
3A7 
0A8 
0Ag 
0AA 
0AB 
0AC 
0AD 
0AE 
0AF 
0813 
081 
082 
08'3 
09" 
0815 
09& 
097 
098 
089 
0BA 
088 
0BC 
090 
3BE 
08F 

27 0e100111 
27 02100111 
27 00100111 
27 0e10e111 
27 00100111 
27 00100111 
27 09109111 
27 00100111 
01t 0e00~100 
0't 012000100 
Q't 00000100 
0't 02000100 
a'+ 0e000100 
0't 0eooa100 
0't 01?000100 
0'+ ~0090100 
9't 00000100 
9't 0eee0100 
0't 00000100 
0'1- 90000100 
et+ 90000100 
0't 00000103 
Bit 00000100 
ei+ 0e000100 
9't 00000103 
9't 00000100 
01t aeoo0100 
0'+ 0e0e0100 
0't 0e000100 
0't 00000100 
0'+ 0e00010a 
01t 0e000120 
07 0e000111 
07 00000111 
07 0e000111 
07 90000111 
07 0eee0111 
07 0e0e0111 
07 02000111 
01 0e000111 
07 0e0c0111 
07 00000111 
07 0e0e0111 
07 0ee00111 
07 ~eeo011' 
07 00000111 
07 0e000111 
07 0000011 t 
07 00000111 
07 00000111 
07 0e000111 
07 0e000111 
0.7 00000111 
07 0eooo111 
07 02000111 
01 0e0eo111 
07 0e0001' 1 
07 0\?000111 
01 0e000111 
0"7' ae3"001 11 
07 0<?000111 
07 0ee00111 
07 0e0=io111 
07 00000111 

6 

HE)( HEX BIN 
LOC . DAT OAT 

l'CQ 
OCI 
0C2 
00 
0C't 
13C'S 
0C6 
CC7 
0CS 
0C9 
0CA 
ece 
0CC 
f!CD 
0CE 
0CF 
009 
OCI 
0C2 
OC'l 
00't 
00'5 
0C& 
007 
0C8 
ecg 
0CA 
ece 
Gi:C 
0~:> 
BCE 
0~F 
0£0 
~El 
OE2 
'1E'3 
2'E't 
0E'5 
~EG 
0E7 
0E9 
0£9 
0EA 
0EB 
0£C 
0Ei) 
t:EE 
O:F 
0~0 
OFI 
r.1:::2 
OF') 
0F't 
0F15 
~F6 
C!=.7 
CFS 
f.:F9 
0FA 
or=o 
r:::-c 
i:FD 
~FE 
GFF 

'3~ ee119000 
'30 00110000 
3;a e91100GG 
'30 120110000 
'30 00!10000 
'33 ~13110020 
'33 0a11ee00 
'30 00110009 
'30 20110~09 
'30 09110900 
'30 00110000 
'30 e0110000 
'30 00110090 
'30 9011"'1100 
10 eB110~00 
'30 00110000 
10 001i0e0e 
'30 00110000 
'30 00110000 
'30 00110000 
'30 eG110000 
'30 001~9000 
'30 09119009 
'30 00119000 
'30 00119009 
'30 09110009 
'30 00118909 
'30 00110900 
'30 00110£>00 
'30 00110000 
'30 00110000 
'33 00110000 
'30 90119000 
'33 00119030 
')3 00119€QJ 
10 ea11eea0 
'30 20110000 
'30 00110009 
'30 00110200 
'33 a01100e0 
'30 00110000 
'33 00119090 
'3a ~0110ec0 
'33 00110000 
'30 00170000 
'33 00110000 
'30 ee11e000 
'33 20110000 
'33 20110090 
'33 00110000 
'33 e0110000 
'33 001100c0 
33 00110000 
'30 0011 0£100 
1a ecu 10000 
')3 00110000 
'33 20110000 
'33 013110000 
'30 20110000 
'33 ee1100~0 
'30 00110000 
1a eG11oec0 
1a eo1100~0 
'30 00110000 

~ HE)( 8IH 
LOC OAT OAT 

100 
101 
102 
101 
10't 
10~ 
106 
107 
109 
109 
10A 
109 
10C 
10D 
10E 
10F 
;1a 
111 
112 
11 l 
1 1 't 
1115 
116 ,,, 
118 
119 
11A 
118 
11C 
11D 
11E 
11F 
120 
121 
122 
12'3 
12't 
1215 
126 
127 
128 
12g 
12A 
12B 
12C 
120 
12E 
12F 
1 '39 
1 '31 
1'32 
l'l'l 
1 'l't 
I '315 
I '36 
1 'li' 
1'39 
1 '39 
1'3A 
1'3B 
1'3C 
1 '30 
1'3E 
1 '3F 

BO 10001101 
01 1011eae1 
82 10110319 
82 10110319 
B2 10110319 
92 10110010 
Ba 10110018 
92 10110318 
98 10011009 
98 1 0911'~09 
7o 011n101 
B9 10000008 
Bl 10000011 
8& 10000119 
9() 10111191 
so 10111191 . 
BE iQ1iiiHi 
BE 10111119 
BE 10111119 
BE 10111118 
BE 10111118 
BE 101111'9 
BE 19111119 
BE 10111118 
BE Hll 11118 
BE 10111118 
BE 19111119 
BE 10111118 
BE Hl111119 
BE 10111118 
BE 10111119 
BE 10111110 
cc 11991100 
cc 11001100 
cc 11001100 
cc 11001189 
cc 11001100 
cc 11001100 
cc 11001108 
cc 11001189 
cc 11001100 
cc 11001100 
cc 11001100 
cc 11001100 
cc 11001100 
cc 11001100 
cc 11001108 
cc 11001109 
cg 11001001 
cg 11001091 
C9 11001001 
cg 11001001 
C9 11091091 
cg 11001001 
C9 11001091 
C9 11901001 
C9 11001001 
C9 11001001 
C9 11001001 
C9 11001001 
c~ 11001001 
C9 11001001 
C9 t 1001091 
C9 11001001 

HEX l£X BIN 
LOC DAT OAT 

1'tG 
1 't1 
1 't2 
1't'l 
1't't 
1 't'S 
t't& 
1167 
1't9 
Pt9 
1 'tA 
1 't8 
1'tC 
1't0 
1'tE 
1'tF 
150 
1 '51 
1'52 
1'5'3 
15't 
t '5'5 
1'56. 
1'57 
1'58 
1'59 
115A 
1'58 
1 '5C 
1'50 
115£ 
1¥ 
16Q 
161 
1&2 
t&3 
16't 
1&15 
If>& 
1&7 
1E.8 
169 
16A 
169 
1E.C 
I E.0 
16E 
16F 
179 
171 
172 
173 

'"' 175 
17& 
177 
178 
179 
17A 
179 
17C 
170 
17E 
17F 

DB 11911911 
oe 11011911 
DB 111311011 
OB 11911011 
OB 11011011 
OB 11911911 
DB 1191ICU1 
08 110119H 
OB 11911911 
DB 11911911 
OB 1HU1911 
08 11a11911 
oe 11e11e11 
DB 11011911 
09 11011011 · 
oe 11011e11 
CF 11991111 
CF 11991111 
CF 110CU 111 
CF 11991111 
CF 11001111 
CF 11001111 
CF 11991111 
CF 11991111 
CF 11091111 
CF 11991111 
CF 11091111 · 
CF 11991111 
CF 11001111 
CF 11091111 
CF 11001111 
CF 11091111 
O'l 11019011 
Ol 11919911 
01 11019011 
O'l 11010011 
Ol 11910911 
D"l 11010011 
Ol 11910011 
0'3 11010011 
O"l 11010911 
0'3 11910011 
0'3 11010911 
O'l 11019911 
0'3 11010011 
O"l 1101'*111 
O'l 11010011 
O'l 11010011 
SE 10091119 
SE 10091110 
90 10010eea 
90 19010000 
92 10010919 
92 10010010 
9't 10019199 
9't 1ae101e0 
96 10010110 
96 10010110 
00 t0HU9f 
BO HH 11101 
BO 10111HU 
BO 10111101 
AS 101010CHi 
AS 10101000 

HE)( t-1£)( EUN f£X HEX BIN 
LOC CAT DAT LOC OAT ORT 

1ea 
181 
192 
18'3 
1 B't 
18'5 
196 
187 
189 
189 
18A 
189 
1BC 
180 
18E 
18F 
190 
191 
192 
19'l 
19't 
19'5 
196. 
197 
198 
199 
19A 
198 
19C 
190 
19£ 
19F 
1AQ 
1A1 
1A2 
1 Al 
1A't 
1A'5 
1A6 
1A7 
1A8 
1Ag 
1AA 
1AB 
1AC 
1AO 
1AE 
1AF 
180 
191 
182 
t Bl 
18't 
195.i 
196 
197 
189 
19g 
tBA 
t9B 
lBC 
190 
1BE 
1BF 

E2 1'U 19910 
[ _~ 10119019 
S2 1011'1010 
S2 1011011110 
82 10110019 
82 10110019 
82 10119019 
92 10110019 
ea 10111011 
ec 10111100 
.70 9111'101 
ee 10000a00 
8l 1 000001.1 
89 10001A01 
BO 19111101 
eo 1e-n 110! 
C2 11900G19 
C2 11ea0019 
C2 11000019 
C2 f100e019 
ca 11000010 
C2 11000819 
C2 11000010 
C2 11000019 
C2 11000010 
C2 111309019 
C2 110J0019 
C2 91900010 
C2 11000010 
C2 11000910 
ca 110ooe1e 
ca 11000010 
cc 11001109 
cc tt0a11ee 
cc 11001100 
cc 11901100 
cc 110011Be 
cc 11001109 
cc 11001100 
cc 11001100 
cc 11001100 
cc 11031100 
cc '1001100 
cc 11001100 
cc 11001100 
cc 11001100 
cc 11001100 
cc t 1001100 
cg 11031001 
cg 11001001 
cg 11001001 
cg 11001001 
C9 11ea1ea1 
cg 11001001. 
cg 11001001 
cg 11001001 

·cg 11001001 
C9 11001001 
C9 t 103f091 
C9 f1001001 
C9 11001001 
C9 11001001 
cg 11001001 
C9 11001091 

tCQ 
1c1 
tC2 
I Cl 
1 C't 
1C'5 
1C6 
1C7 
1C8 
1cg 
ICA 
1CB 
1CC 
IC() 
1CE 
~CF 
109 
1 D1 
102 
1D'l 
1 O't 
1 D'S 
10& 
107 

.108 
lot 
1DA 
108 
1DC 
100 
ICE 
10F 
1EB 
1E1 
IE2 
1El 
1E't 
1E'5 
1E6 
1E7 
1E9 
1E9 
1EA 
1EB 
lEC 
1ED 
IEE 
1EF 
IFS 
1F1 
1F2 
1Fl 
1 F"t 
1~ 
1F6 
1F.7 
IFS 
1Fg 
1FA 
1FB 
1FC 
1FD 
1FE 
1FF 

DB 11011911 
1>9 11011011 
DB 11011011 
DB 11011011 
DB 1191 HU t 
OB 1101'911 
OB 11011911 
OB 11011011 
09 11011011 

. DB 11011011 
DB 11911011 
OB 11011011 
DB 11011011 
OB 11011C11 
09 110110~ I 
08 i 1Qi i011 
CF 110911 It 
CF 1100111' 
CF 1109111 t 
CF 11001111 
CF 11001111 
CF 110e1111 
CF 110911 It 
CF 11001111 
CF 11081111 
CF 11001111 
CF 11091111 
CF 11001111 
CF 11991111 
CF 11001111 
CF 11001111 
CF 11001111 
07 11018111 
1)7 11019111 
D7 11010111 
1)7 11010111 
D7 11019111 
07 11010111 
07 11019111 
D7 11010111 
()7 1101'1111 
()7 11010111 
07 11019111 
07 11010111 
07 11910111 
07 11010111 
1)7 11010111 
07 11010111 
eo 1a1111e1 
BO 10111101 
BO 10111191 
BO 19111101 
90 10111101 
BO 10111191 
80 Hl1111Gt 
BO 10l11101 
eo 10111101 
BO 10111101 
80 10111101 
BO 10111101 
BO 10111101 
80 10111101 
BO 10111101 
BO 10111191 

Pi:lRT NUMBER: 21-1,'lF'l-OO 1PAG£ 1 
DEVICE TYPE:t02~ X B 
SCHEMATIC SHEET t:D-CS-M8~90-0-DAPF 
LOCATION/DESCRIPTION: E19'3 / OPCOOE DECOOE: 

LEFT COLUMH OF BIH DATA IS MSil 
BINARY DATA "1• •HIGH 
BINARY DATA "0• z LOU 

0 

c 

e 



1 

209 
201 
202 
20'3 
20't 
20'5 
205 
207 
209 
209 
20~ 
209 
20C 
201) 
29E: 
201= 
21a 
211 
212 
21 ') 
21 't 
21 'S 
21& 
217 
218 
219 
21~ 
219 
21C 
21[) 
21£ 
21F 
22Q 
221 
222 
22'l 
22't 
22'5 
22G 
227 
229 
229 
22A 
223 
22~ 
22) 
22E 
22::-
213 
2'31 
2'32 
2'3'3 
2'3'+ 
2'3'5 
2'3& 
2'37 
2'39 
2'39 
2'lA 
2'33 
21:: 
21~ 
21:: 
2'3>=" 

8 

HEX : . ~r 
OAT ·- :.r 

oe t11-,.~ee 

EA 11 • .JIQ 
00 ('.:•. - "2'30 
09 1 ·. 31 
00 e-~:. }0Q 
00 0£i·~ .:•.)00 
OB 11~~· 1'}11 
oc 1Hi!•100 
11 000 1 r1a0 t 
12 00010019 
&& 011'!01 t0 
ES 111'!0119 
C>9 11911001 
DA 11011019 
tQ 00011e99 
)8 9911 HJQQ 
d9 aooeoooo 
00 001de000Q 
99 00000009 
00 eooe00e0 
oo aooe0099 
00 eooeeooe 
00 0a0e0000 
oo 00iae000a 
00 e00e0000 
00 eooeoooo 
00 00000000 
oo 0a0eld000 
99 00000000 
09 900e0000 
00 000e0000 
00 00020000 
07 00020111 
99 00001009 
09 00001001 
9A 00001019 
0F 02~1111 
ee 000e1011 
19 00010009 
oc 02001100 
1D 0a011101 
21 0011?0001 
2rs 001e0101 
2b 001201?0 
1£ 03011119 
22 001e0010 
IF 02011111 
20 00120000 
00 0ri0e0000 
oo 020e0000 
96. rna10110 
Ae 101e0000 
Gtt 0~0e0100 
Q'3 030eOHU 
OE 02-;,e111e 
e~ 0aoe0110 
El 1111~0111 
27 031120111 
21 001e0011 
2't 001e0100 
B2 rnfle fl010 
E'l 11120011 
02 c00e0010 
0-. 0e0e0100 

·~ HEX BIN 
.L.OC OAT OAr 

2't9 
~1 
2't2 
2"t'3 
2't't 
2't'5 
.2'1t. 
2't7 
21te 
.2't9 
.2"tA 
~B 
.2'tC 
:2.!tl> 
2'tt 
2i+F 
259 
.251 
~ 
25'.} 
25't 
25'5 
~ 
'257 
2'59 
259 
.Z5A 
.?...B 
'25C 
.?SO 
~ 
:25F 
.ZS0 
261 
2s.2 
2£.'3 
.2&&+ 
:2.f.'5 
'Z&6 
;:57 
".:268 
1:';69 
:;$A 
£GB 
:2SC 
20[) 
.i.""SE 
:2GF 
.7.70 
.:..'Zl1 
2!72 
:?-7'3 
.:J>..7't 
~7'5 
.~?.76 
;['.77 
;:::;9 
:V9 
.?~7A 
.?.78 
:i.'7C 
:;~D 
:.C-:>7E 

,_;:'.7F 

8'l 000000, 1 
oc 0~!001 , 00 
00 00000000 
09 00001001 
't9 01001001 
't£ 01001110 
28 00101000 
20 00101101 
Aa 10101000 
AO 10101101 
B2 10110010 
86 10110110 
FC 11111100 
FC 11111100 
FC 11111100 
)F' 00111111 
0'5 00000101 
&9 01101000 
0't 00000100 
29 90101001 
F1 11110001 
DD 11011101 
C8 11001911 
DF 11011111 
DA 11011010 · 
OF 11011111 
OF 11011111 
DF 11011111 
6"t'"01100100 
A9 10100000 
EB 11101000 
E9 11101001 
1l 00010011 
21 00100001 
19 00010000 
1E 00011110 
'52 01010010 
'5F 01011 1 11 
'31 00110001 
'3F 00111111 
BB 10001011 
90 10010000 
95 10010101 
99 10011001 
F'3 1 1 11 0011 
F'l 11110011 
F'3 1111 0011 
7701110111 
11 00010001 
7& 01110110 
10 00010000 
10 00011101 
F2 11110010 
DE 11011110 
EB 11101011 
C>F 11011111 
01 00000001 
E0 .11100000 
£6 1 1 1 001 1 0 
FD 11111101 
00 00000000 
00 00000000 
E0 11100000 
E1 11100001 

..0 HEX BIH 
~OC CAT DAT 

299 
281 
2S2 
28') 
2&t 
29'5 
2SS 
287 
288 
289 
28A 
288 
28C 
2SC 
28£ 
2SF 
299 
291 
292 
29'3 
29't 
29'5 
296 
297 
298 
299 
29A 
298 
29C 
290 
29£ 
29F 
2A0 
2A1 
2A2 
2A'3 
2A't 
2A'5 
2Afl 
2A7 
2A8 
2A9 
2AA 
2AB 
2AC 
2AD 
2AE 
2AF 
280 
291 
282 
28'3 
2B't 
295 
29G 
297 
2BS 
299 
29A 
2BB 
2BC 
280 
2BE 
28F 

2Ae910101Q 
00 0e000000 
1D 00111101 
00 0e00000a 
00 0e000000 
1A 00011010 
2C 001,1100 
7& 01110110 
't'3 01000011 
'tB 01001011 
'tC 01001100 
'51t 01010100 
5& 01010110 
'5E .l1011110 
GA 01101010 
'tC 01001100 
00 00000000 
00 00000000 
7A 01111010 
CD ·11001101 
00 00000000 
ce. 11000110 
00 00000000 
00 00000000 
86 12000110 
BD 10001101 
?E 01111110 
7D 01111101 
D1 11010001 
E'l 11100011 
01 00000001 
0i,. 00000100 
2A 00101010 
00 00000000 
')() 001 1 1 1 01 
00 00000000 
0C 00001100 
20 00100000 
'37 00110111 
7D 01111101 
i,.') 01000011 
'tB 01001011 
'tC 0Hl0t 100 
'51t 01010100 
5b 01010110 
'5E 01011110 
&A 01101010 
'tC 01001100 
00 0e00000a 
00 00000000 
7A 01111010 
CD 11001101 
09 00000000 
ce. 11000110 
00 00000003 
00 00000000 
')() 00 1 1 1 1 01 
1C 00111100 
81 10000001 
A0 10100000 
DB 11011011 
DE 1101n10 
DC 11011 ma 
DD 11011101 

6 

5 

HEX HEX BIH 
LOC DAT DAT. 

2C9 
2C1 
2C2 
2C'l 
2C't 
2C'S 
2CS 
2C7 
2C8 
2C9 
2CA 
2CB 

·2cc 
'2CJ) 

2CE 
2CF 
200 
201 
202 
20'1 
20't 
20'5 
206 
207 
209 
209 
20A 
208 
2DC 
20() 
2DE 
2DF 
2E0 
2E1 
2E2 
2E'l 
2E't 
2E'5 
2E6 
2E7 
2E8 
2E9 
2EA 
2EB 
2EC 
2ED 
2EE 
2EF 
2F0 
2F1 
2F2 
2F'3 
2F't 
2F'S 
2F6 
2F7 
2FB 
2F9 
2FA 
2FB 
2FC 
2FD 
2FE 
2FF 

2A 09101019 
0a 0000C000 
:n. 001 1 11 01 
ea 00000000 
15 00010101 
28 001G1000 
't7 01000111 
83 10001011 
't) 01000011 
lt9 010fJt011 
'tC 01001100 
'5't 01010109 
56 01010119 
5E 01911110 
E..~ 01101019 
ltC 01001100 
03 00000030 . 
03 00000009 
7A 01111019 
CD 11001101 
00 00000000 
cs 1 1 00011 Q . . 
00 00000009 
00 00000009 
C1 11000001 

, C8 11001030 . 
E't 1 1100 t 09 
oi= 11011111 
00 00000000 
5F 01011111 
03 00000000 
0't 00000100 
b't 01100100 
E.9 01101001 
GE 01101119 . 
7E 01111110 
7S 01112113 
BS 10000110 
BE 10001119 
93 10010000 
02 00000010 
0'5 00000101 
21 00100001 
22 eorne010 
1't eo0rn1a0 
1'3 00010011 
09 eo001001 
03 00001030 
E'5 11 1 001 01 
E'3 1110e011 
00 00000030 
ea 00000000 
ea eomm000 · 
00 00000000 
A'3 1010.a£:!11 
01 1011 eoa1 
1 '3 0001<3011 
0Ci 0000 I 101 
03 00000000 
ea 00BOCC00 
E2 11120010 
E'3 11100-011 
E't 11100 I 00 
E'S 11 rne101 

5 

MEX HE>c BIM · 
LOC OAT DAT 

'300 
'301 
'302 
'l0'3 
"lG't 
'.30'5 
'30& 
'307 
'308 
'309 
30A 
'308 
'30C 
'30() 
'30E • 
'30F 
'319 
'311 
'312 
'31 '3 
'31 't 
'.WS 
'31 6 
'317 
'319 
)19 
'31A 
'31 B 
'31C 
'310 
'31 E 
"31F 
'320 
"321 
'322 
"32'1 
'32't 
'32'5 
'326 
'.327 
'329 
'329 
'32A 
328 
32C 
'32D 
32£ 
'32F 
'3'30 
'331 
'3'32 
'3'3'3 
'3'3't 
'3'3'5 
'3'3G 
"3'37 
'3'39 
'3'39 
'3'3A 
'3'39 
'3'3C 
'3'30 
'3'3E 
'3'3F 

BC 101111~ 
ac 10111100 
BD 10111 i01 
BC 10111100 
BE 10111119 
DB 11011009 
EsC 10111100 
BC 10111100 
79 01111001 
79 01111001 
66 01100110 
BC 10111103 
89 10001001 
09 1000!001 
86 10000110· 
af. 10a0r1110 
Ct 1100.0001 
80 10110009 
AF 10101t11 
AF 10101111 
AF 101 01111 
AF 101'l1111 
ED 11101191 
EG 11100110 
AF 10191111 
AF 10101!11 
AF 10101111 
AF 10HH 111 
AF 10101111 
AF 10101111 
AF 10101111 
AF 10101111 
79 01111091 
79 01111001 
79 01111091 
79 01111001 
79 01111001 
79 01111001 
79 01111001 
79 01111001 
SC 10001100 
BC 10001100 
SC 10001100 
BC 10001100 
BC 10001100 
BC 10001100 
BC 10001100 
BC 10001100 
C2 11000010 
915 10110101 
7'3 01110011 
7'l 01110011 
79 01111091 
79 01111001 
79 011110fl1 
79 01111001 
ec 10111100 
BC 10001100 
BC 10001100 
SC 10001100 
15C 01011100 
't'3 01000311 
BG 10000110 
86 10000110 

H£X HEX ltN 
LOC OAT MT 

')'te 
'3't 1 
')'t2 
'34t'3 
'l't't 
'l't-5 
'l"'6. 
'34t7 
'l't8 
'34t9 
'l'tA 
'3't8 
'l'tC 
"l'tO 
'3't£ 
'l'tF 
'3'59 
'3'51 
3452 
'3'51 
'3'5't 
'3'5'5 
'3'56 
'3157 
'3'58 
'3'59 
'l'SA 
'3'5B 
'.3'5C 
'3'5() 
'3'5E 
'3'5F 
'360 
?St 
'3b2 
'36'3 
'36't 
'36'3 
')bf. 
'367 
'368 
'369 
'36A 
'36B 
'36C 
'160 
'36£ 
'36F 
'370 
'371 
'372 
'37"l 
'37't 
'37'5 
'376 
'377 
'379 
'379 
'l7A 
'37B 
'37C 
'370 
'37E 
'37F 

ae aeea1e11 
10 00011101 
08 00001011 
10 00011101 
08 00001011 
10 90011101 
••:t 00001011 
~() 00011101 
-.c 01091109 
'tC 9100110Q 
'tC 01001109 
'tC 01001100 
BO 10001101 
81) 10001191 
8() 19001101 
'59 01011001 
'59 91011001 
"tC 01a011eca 
'39 01011001 
'59 01011001 
"tC 0100110Q 
BC 10111100 
'tC 01001109 
BC 19111100 
BC 10111109 
BC 1e1111e0 
BC 1011110Q 
BC 10111100 
SG 1000911Q 
8& 1009011Q 
BC 10111100 
BC 10111100 
28 00191911 
'lC 9011, 1SQ 
29 00191911 
'3C 00111109 
29 00101011 
'3C 00111100 
28 00101911 
'3C 001111'1!0 
62 01100010 
62 31100010 
6.2 .01100010 
62 01100010 
SD 10001101 
SD 10001101 
SD 10001101 
71 01110001 
71 01113001 
62 01100010 
71 01110001 
71 01110001 
62 01100019 
BC 10111100 
62 81100010 
BC 10111100 
6& 01100110 
89 10001001 
89 10001001 
89 10001001 
00 00000121e0 
97 10010111 
BC 10111100 
BC 10111100 

HEX KX BIH 
LOC CAT DAT 

HE>< HEX BIN 
LDC DAT OAT 

l8Q 
'391 
'382 
'38') 
'38't 
'3M 
'la& 
'.387 
'398 
')89 
'.3BA 
'389 
'39C 
'lBD 
'38E 
'38F' 
'399 
'391 
'392 
'39') 
39'-t 
'395 
')96 

'397 
'398 
'399 
'39A 
'398 
'39C 
'390 
'39E 
'39F 
')AQ 

"3A1 
'3A2 
')A') 
)Alt 
')A'S 
'3A& 
'3A7 
'3A8 
'3A9 
'3M 
'3AB 
'3AC 
')A!) 

'3AE 
'lAF 
'380 
'3B! 
382 
'38'1 
'3B't 
39'5 
'386 
'3B7 
'398 
'389 
'lBA 
'388 
'38C 
'380 
'JBE 
'.)Bf' 

0't 990001 00 
C't 110a010a 
e't 000a0100 
CE 11001110 
2'+ 00109100 
'tl 91000011 
2't 0013l10Q 
'tl G1'!00011 
0't 00000100 
')"} 00110011 
e't 0000~100 
:n 00110011 
0't 00030100 
')') 00110011 
'5C 01011100 
&S 01100110 
91 10010091 
99 10011000 
'5C 01011100 
')"} 00110911 
AA 10101010 
'5C 01011100 
A0 10100000 
A'S 10100101 
6B 01101011 
6B 01101011 
'5C 01011100 
'5C 01011100 
'SC 01011100 
't'l 01000011 
96 10000110 
es 100a0110 
0Lt 00000100 
C't 11000100 
0't 00030100 
CE 11001110 
2't 00100100 
't'l 01000011 
2't (10100100 
'tl 01000011 
0't 00030100 
')') 00110011 
0't 00000100 
'3'3 e.0110011 
0'+ 00030100 
')') 00110011 
'SC 01011100 
6G 01100110 
91 10010001 
99 10011000 
'SC 01011100 
)') 00110911 
AA 10101019 
'5C 01011100 
A0 10100000 
A5 10100101 
6& 01100110 
GG 01100110 
66 01100110 
66 01100110 
89 10001001 
89 100~!1001 
89 10001001 
6~ 10001801 

"3C9 
"3C1 
"3C2 
'3C'l 
'3C't 
')Ci) 

'3C6 
')CJ 
"3CB 
'3C9 
'3CA 
'3CB 
'3CC 
'3CO 
'3CE 
'3CF 
'100 
'3D1 
'3D2 
"30'3 
'lDLt 
'lD'S 
'3DG 
'3D7 
'3()9 
'3D9 
'3DA 
1DB 
'3DC 
'3DD 
'3DE 
'lDF 
'3E0 
'3E1 
'3E2 
'3£'3 
'3E't 
'3E'5 
'3EG 
'3E7 
'3E8 
3E9 
'3EA 
"3EB 
'3EC 
'3ED 
'3EE: 
'3EF 
'3F0 
"3F1 
'3F2 
'3F'3 
'3Pt 
'3P5 
'3FE. 
'3F7 
"3FB 
"3F9 
~FA 
'3FB 
'3FC 
'3FD 
'3FE 
'3FF 

a.. 00000100 
C't 11 00~ H30 
0Lt 0000~109 
CE 110Bt 110 
1't 09010130 
'50 0101e000 
1't 00010109 
50 0101'3000 
0't 0000e109 
'l'l 00110011 
0't 00000100 
')) 00110011 
0't 00000100 
')') 00110011 
'SC 01011109 
e.e; 01100110 
91 10010001 
98 10011000 
'5C 01011109 
')') 00110011 
AA 10101019 
'SC 01011100 
A0 10100000 
A'5 10100101 
0't 00000100 
0't 00000100 
't'3 01090011 
89 10001001 
C'3 11000011 
'5C 01011100 
DF 11011111 
BE> 1 00001 1 9 
7A 01111010 
7A 01111010 
7A 01111010 
7A 01111010 
7A 01111010 
7A 01111010 
7A 01111010 
7A 01111010 
&G 01100110 
66 01100110 
i:.s 01102110· 
f,f, 01100110 
&G 0t10la!10 
66 01100110 
66 01100110 
66 01100110 
't) 01000011 
't'l 31000011 
FA 11111010 
F9 1111100! 
BF 10111111 
C0 11000000 
80 10002000 
B0 100B2000 
79 01111001 
79 01111001 
86 10000119 
GG 01100110 
BC 10111100 
BC 10111100 
BC 10111100 
BC 1011110-1 

~RT NUl"iBl:."R: 2"l-1 '3'3F'l-00 ,PAGE 2 
DEVICE TYPE:102't X B 
5CHEMPTIC SHEEr IUD-CS-"19'390-0-DAPF 
LrCATION~DESCRIPTION: £10'3 / OPCODE DECOO£ 

LEFT COLUMN OF BIN DATA IS MS8 
SlHARY DATA "1" =HIGH 
BIN~RY DATA "0" = LOU 

0 

c 

B 

A 



8 7 6 5 .., '3 e "' ·-HEX I-EX BIN HEX HEX BIN t£)( HEX BIN tee HEX BIN HEX t£)( BIN 1£)( 1-£)( BlH t£X H!X BIH HEX t£)( DIH LOC Cl:IT DAT LOC: DAT OAT I.CC DAT OAT UJC DAT OAT LOC DAT DAT LOC DAT OAT LOC CAT DAT LDC Ol=IT DAT 
eee e 1eee e'te '] Be1 I ese 8 1eee ece 3 9011 100 e 1eee 1'19 e eeee 1ee e eeee 1C8 8 1eee eet 8 1eee 8'tt '3 0011 991 8 1000 ec1 3 081 f 101 e teee 1't I e eeee 1e1 a eooe IC1 e 1000 902 1000 8'+2 '] 001' 092 " 1018 0C2 '3 0011 102 9 1888 142 a eeee 182 e lil000 1C2 8 1000 BOl 1000 B'+l 'l 0011 09'3 F 1111 eo '3 0011 10'3 a 1089 1'+'3 a eeee 181 e 80"9 1C'3 B 1000 88'+ 1000 8'+'+- 1 ee11 98'+ 9 1001 0C'+ '3 0911 104 g 1881 1'fl+ 1 eee1 1B't 1 8001 1 Cit 9 1091 895 1009 8't5 '3 0011 ~ 8 101 I ec., '3 0011 , ~'5 , 1881 1"95 1 1901 18"1 1 8001 1C"l '3 1001 I r. 88~ 1000 8% '] 0011 086 8 1011 0C6 3 001 I 10& ' 1881 1'16 1 11901 186 1 9001 · 1C6 . '3 1001 887 1000 B't7 ') 0011 087 8 1011 0C7 3 0011 :01 , 18111 1Lt7 1 IC81 187 1 8001 1C7 9 1001 808. 1eee 8't8 '3 ee11 ees e eeee ece B 181 t 1ea c 11ee 1'19 e 8819 188 't 8108 1C8 A 1819 889 1eee 8't9 '3 ee11 989 I eeet ecg B 1011 109 c 110e 1't9 e· ee1e 199 It etee 1C9 A 1910 HA 1000 Bit-A 'l 0011 09A a 1011 0CA e 1011 10A c 1180 11.fA 2 HIB 1BA If 8100 1CA A 1010 889 1eee Blf..9 'l 0011 eae 8 1001 ece B 1011 109 c 1180 1'+9 2 8819 199. If 1108 •tea A 1010 HC 1000 8'+C 1 0011 98C l 0811 ecc B 101 I tee E 1119 11.fC 'J 8911 1SC ' 8118 ICC B 1011 800 1009 8'tD '3 00'1 980 8 1911 eco 8 1011 100 E 1119 11.fD 3 8911 180 6 1119 1CD B 1911 HE 1000 8'tE '3 8811 B8E 3 ee·11 ece: B 1011 10E E 1119 • 1'1E 3 8811 18~ 5 8110 1CE B 1011 HF' 1eea 8'tf" '3 0911 aaF 8 1011 OCf. B 1011 10F E 1119 1'1F 3 !!!! ! •oe .,,_ vii a 1CF B 1BI I 1 ... 1 v 819 lee\3 e59 .,, ee•• 996 ; 1666 dtle 3 9011 118 , 1991 1~ , 8191 1'99 3 8911 1D8 c 11 eie '3 

II 

ett 100B 951 9911 991 8 1et1 eo1 3 eett I 11 ' 1881 151 5 8191 . 1C3t 3 eeu t 01 c f100 112 1000 152 1 0011 092 A 1811 eD2 '3 EIElll 112 9 1881 152 'i BIBI 192 1 8911 11)2 c 1100 811 1000 853 1 0011 BS] 9 1001 8Dl 3 001 11'3 9 1891 15'3 5 1191 193 1 8911 103 c 1109 II'+ 1000 
·~ 'J . 0011 99'+. 1 0001 BCI+ '3 001 11'+ D 1111 ,.,.. 

' 8119 1'9'f c 1108 1Dlt E 1110 

"' 1009 8'55 '3 0811 ""' • 0001 81>'.5 3 001 11, D 1181 1'5 6 1119 1'9'5 c 1108 1D5 e 1110 116 1009 851) '3 0811 8'6 2 0811 eD6 ' 091 116 D 1181 1~ & 11110 1'96 c 11ee 106 E . 1118 117 1000 157 '3 0811 997 7 0111 eD7 ' 081 117 D 1181 ,,, 6 8110 ,,7 c 1109 107 e 
1 "" 118 1eee 858 '3 ee11 998 c 1108 808 B 1e1 118 8 1898 1'8 't 8189 1CJ8 3 8911 108 B 1811 819 1008 859 1 081 I 999 A 1818 909 B 101 119 8 1eee 159 't 11ee 199 '3 e0u 109 B I 911 c 11A 1.eee 85A 'l 0011 09A 8 101 I BCA B 101 11A a 1989 15A .. 810B 1'9A '3 8011 1DA e 1011 819 1000 85B 'l 0811 B9B 8 1001 ece B 101 119 9 1819 1'59 .. 810B 198 3 8011 tDB al 1011 llC 1000 015C '] 0811 99C 8 1011 ecc e 181 11C B 1811 1'5C c 1109 19C e 8008 1DC A 1910 81D 8 1000 8'50 '3 0011 990 8 1811 er:o 101 110 B 1811 1'!SD c 1109 1430 e 8000 IDD A 1010 81E 8 1000 85E '3 0011 09E 8 1011 eDE 101 11E B 1811 12 c 11El9 1'9E 8 8000 1DE A 1010 11 F' 8 1009 8'5F' '3 0011 B9F 8 101 I 0l>F 101 11F B 18111 17 c 1109 1~F e 8000 1 DF A 1010 eze B 1011 ee.e B 1011 eAa • eeee eee 1811 120 e eeee 168 ., 8811 1A9 A 1e1a 1E9 F 1111 821 8 1911 e&t B 1e1 t 9At 1 eee1 ee:1 101 I te1 e 0809 161 3 eett 1AI A 1918 1 El F t ti 1 122 B 1011 16.2 9 1011 0A2 2 0011 eE2 1011 122 e 0889 162 ] 9811 1A2 A 1910 1E2 F 1ti1 . 82l a 1011 86.l B 1011 9A'3 l 0011 BE'l 1011 12'3 9 0009 1('3 ] 0111 1Al A 1019 1E'3 F 1111 821f. B 1011 86.'+ B 1011 0R4 .. 0101 ElE'+ 1011 124 1 0881 16Lt c 1109 1A'f g 1091 1 Elt A 1010 825 8 1011 81>5 B 1011 ~ , 0101 ee:' 1011 1~ 1 0B81 16'5 c 1109 1R'5 '3 1001 1E'5 A 1010 IZ& B 1011 860 B 1011 91=16 6 0118 0E6 1011 126 1 0011 166 c 1109 1A6 9 1991 1E6 A 1010 827 1011 807 B 1011 0A7 8 1011 0E7 1011 127 1 0011 167 c 1109 1A7 9 1001 1E7 A 1310 eze 1011 e~ B 1e11 eA8 • 00139 eEB 1011 128 e 0010 169 A 1810 1A8 a 1eee 1E8 e 1000 ~G: 929 1011 e&9 B 101 I 0A9 1 0001 0E9 B 1011 129 2 0919 169 A 1919 1A9 8 1000 1E9 8 1000 82A 1011 86.A 9 1011 BAA a 1011 0EA B 1011 12A 2 0810 16A A HU0 1AA a 1000 1EA 9 1000 829 1011 er.a 9 1011 BAB l 0811 0E9 B 1011 129 2 0810 158 A 1819 1AB g 1000 1EB 9 1000 82C 1011 a&.c 9 1011 MC .. 0108 eEC B 1011 12C 3 0811 16C 9 1B91 1RC A 1019 1EC A 1010 

i+ 
8ZD 1011 86.1) B 1011 0AD '5 0101 0ED B 1011 ta> ] 0811 160 , 1801 1AD A 1910 1EO A 1010 12E 1011 86.E B 1011 BAE 6 0111 0EE B 1011 12E '3 0811 16E , 1801 1AE A 1010 tEE A 1010 IZF' 1011 86F B 1011 0AF B 1011 eEF B 1011 1CF 3 0811 16F , 1191 1AF A 1019 IEF A 1010 ~ ue 1011 879 B 1011 eee 8 1008 en 8 1eee 110 .,. 9199 179 8 1899 189 e 1eea 1F8 A 1e1e ! 811 1011 8?1 B 1011 991 9 1001 eF1 e 1099 131 't 0199 171 8 1990 181 e 1900 1 Fl A ·1e1e ..... 812 1011 872 8 1911 0B2 A 1018 es:a 8 1088 132 If. 01ee 172 a 1800 192 9 1000 ·~2 A 1010 .. i.:i B'll 8 1011 en 9 1011 09"3 B 1011 0F'3 9 1008 1 ')') '+ 0189 in a 1909 191 9 1000 1F3 A 1010 !o 8'.llf. 1811 87't 9 1011 BB'+ c 1191 0F1+ 9 1008 l'Jlot ' 0110 17"+ A 1810 1Blt B 1011 IF't F 11t1 815 1011 875 B 1011 0B'5 B 1911 eF5 8 10911 13'3 6 0110 17'5 A 1110 18'5 8 1911 1F'5 F 1111 

B &'lo 1011 87& B 1011 986 E 11 UI 0F6 8 10H 136 6 0110 176 A taut 186 B 1911 fF6 F 1111 8)7 1011 877 B 1011 087 c 1101 0F7 s 1080 137 & 0110 177 A 1010 187 B 1011 1F7 F 1111 e1e 1011 878 B 1011 0B8 8 1001 eFB B 1011 136 A une 179 , 1891 188 c 11ee 1F8 . '3 1ee1 e39 1011 8;:'9 B 1011 009 9 1001 eF9 B 1011 139 A 1919 1?3 g 1891 189 c 1190 t9 9 1001 8'.lA 1011 li'A 9 1011 09A A 1011 0FA B 1011 1'.3A A 1819 17A 9 1001 19A c 1100 FA g 1001 
819 !011 879 B 1011 0B9 a 1011 0F8 e 1011 138. A 1810 179 9 1801 189 c 1190 1FB 9 1001 8'3C 1011 97C B 1011 BBC 4) 100! eFC a 10t! :x g 1891 17C F' 1111 1Bi: E 1110 1FC 8 1000 no 1011 870 B '911 0BD D 1101 l2IFO B 1011 130 '3 IHI 170 F t111 1BD E 1110 IFO a 1000 llE 1011 97E B 1011 0BE E 1118 0FE 8 1011 1 'JE '3 IHI 17E F 1111 1BE E 1110 IFE ·a 1000 
alF 1011 87F' B 1011 BBF c 1108 OFF B 1011 t3F , 1881 17F F' 1111 lBF E 1110 IFF 8 1000 

A 
PMT N'JMBERI 2'.J-9'+SA9-89 

. CEVICE TYPEt'i12 X '+ 
SQ.EMATIC SH:ET t:o-cs-~e-~ 
l.OCATIOWDESCRIPTI~: E't& / ALU CCJ-4TROl 

LEFT COLL1'1N OF BIN DATA IS 1'158 
BIHART r:>ATA •1• •HIGH 
BIHART l>ATA •r • LQ.a 

8 7 5 



8 7 E> 5 tr 3 e v ~ 19 (I ..... ...... R:O :ms 

HEX tEX BIH HEX HEX BIH t£X HEX BIN HEX HEX BIN HEX HEX BlH HEX t£X BlH t£X tt:X BIH HEX HEX BIN LOC DAT DAT LOC OAT DAT LOC DAT OAT LOC DAf OAT LDC o~r DAT LOC DAT i)j.':lf LOC DAT DAT LOC DAT DAT 
eee ') 0011 e'ta c 1100 eee e 0000' ece c 11ce 100 7 et 11 t'ta 7 6111 .1ae 6 9110 1ce 3 ee11 0e1 'l 0011 0'tl c 1100 ee1 e aeee ec1 c 1100 101 e 0000 1ltl 7 01 ti 101 6 9110 1CI 3 0011 002 'l 0011 9'+2 c 1100 082 I 0001 0C2 D 1181 102 0 0300 142 7 8111 192 I 8001 1C2 3 0011 08) 'l 0011 91+3 c 1100 083 1 0001 OC'.l D 1191 10"'3 0 0000 141 7 0111 183 ' 8001 1C'l ·3 0011 88't 'l 0011 9'+4 c 1100 ~ a 0008 0CI+ c 1109 104 7 0111 1LJI+ 7 8111 1B't 2 8010 1Clt 3 0011 ea'5 'l 0011 9't'5 c 1100 ~ 9 0008 0C5 c 11ee 10~ ·; 011 t 1't'5 7 8111 18'5 i:? 8910 1C'5 3 0011 r, 800 '3 0011 8't6 c 1100 086 • 0008 OC6 c 1189 1~ '5 0181 1't6 7 a111 186 '3 89t 1 1C6 3 0011 
007 ') 0011 9't7 c 1100 087 e 0000 0C7 c 1100 1 a. ... ~ 0181 1't7 7 et 11 t87 3 891 t te7 3 0011 00s 7 e111 0't8 c 1100 eaa '3 0011 ece F 1111 10a 7 0111 1't8 7 9111 188 7 . 1111 tee 3 ee11 009 7 0111 0't9 c 1100 009 'J 0011 0C9 F 1111 10'3 7 011 I 1'tCJ 7 811 t 109 7 8111 1C9 3 0011 00A c 1100 0~ c t100 08A ] 0011 0CA F 1111 ICA 7 0111 14A 7 8111 18A '3 8911 1CA l 0011 809 'l 0011 9'+9 c 1100 088 3 0011 0CB F 1111 108 s 0181 149 7 11111 1BB 1 . e001 IC~ 3 . 0011 .. 
IL1i8C 'l 0011 ei+c 0 0000 08C 'l 00'' ea: F 1111 10C .. 0100 14C 7 1111 18C a eeee tee 'l 0011 
000 ') 0011 8't0 't 0100 aao '3 ~ 0CD F ' 111 1BD 7 0111 1't0 7 8111 180 7 It 11 1CD 3 0011 

J 
00E 2 0018 8'tE c 1100 08E e 0008 0CE c 1188 10E 7 0111 1'tE 7 8111 18E 7 811 t tCE 3 0011 
00F e 0010 0'tF F 111 t 08F z 0010 0CF E 1118 10F 7 0111 1'tf 7 8111 1BF '7 8111 tCF '3 0011 I 
e1a 0 eeee 8'50 F 11 t 1 eC30 '3 0011 eDE F 11 ti 110 7 0111 1"50 7 9111 1'38 3 ee11 108 3 0011 I 

·I 
011 a eeaa 051 c 1100 091 2 0010 001 E 1110 111 7 0111 1151 7 011t 191 "3 0011 101 'J 0011 812 0 0000 852 c 1100 092 ] 001 I 0C2 F 1111 112 7 0111 1'52 7 8111 192 3 a011 102 "] 0011 
01l 0 eeaa 853 c 1100 093 '3 0011 0[)) F t 11 t 1 , '3 7 0111 1'5'l 7 8111 193 '3 8011 1D'l '.l 0011 
e1't '+ 01ee 851+ c 1100 09't '3 00t 1 00'+ F 111 1 114 7 0111 1'54 7 8111 19'+ '3 8011 10'+ '.l 0011 
e 1 '5 't 0100 855 c 1100 09'!5 8 0008 005 c 1108 11 '5 7 0111 1'5'5 7 8111 1'35 3 e011 105 3 0011 
81 E) e 0008 056 c 1100 096 8 0008 006 c 1199 115 7 0111 1'56 7 8111 1'36 3 8911 106 "3 0011 
817 0 0000 857 F 11 t1 097 1 0001 007 D 1181 117 7 0111 1'57 7 9111 1'37 '3 8011 107 '3 0011 
919 6 0118 856 't e1ea e'3S e eeee 006 c 11H 116 7 0111 1"58 7 9111 1'38 3 ee11 108 3 9011 
019 6 0110 059 F I 111 099 e eeee 009 D 1101 11 '3 7 0111 1'59 7 EU ti 199 "3 601 t 109 3 0011 c 01A 1 0001 85A F 1111 09A 3 0011 0C>A F 1111 11A 7 0111 1"5A 7 8111 t9A '3 8911 tDA "3 0011 
819 1 0001 ese F 1111 egg '3 0011 00B F 1111 119 7 0111 11SB 7 9111 199 3 8811 IDB 3 0011 etc 2 ea1e 8'5C e 0000 0'3C '3 0011 00C F 1 t I t 11C 7 0111 115C 7 8111 19C '3 8011 1DC '.l 0011 
81 [) 2 0018 8'50 0 0000 09) '3 0011 000 F 1111 110 7 0111 1'50 7 8111 1'9D '3 8011 100 3 0011 
91E ') 0011 ese 0 0000 99E '3 0011 0DE F 1111 11E 7 0111 1'5E 7 8111 1'3E '3 801 t tDE 3 0011 
61F "3 0011 B'5F 0 0000 MF '3 0011 00F F 1111 11F 7 0111 15F 7 8111 1'3F '3 8011 1DF 3 0011 eze 't 0100 8&0 c 1108 Me 't 01ee 0E0 F 1 111 tea 5 0181 160 't 8196 1A8 1 aee1 tEB '5 0101 
021 't 01ee 0&1 c 1100 0A1 't 9100 0E1 F II I I 1e1 5 0101 161 't 0100 1A1 ' 0001 1£t 5 e1e1 
022 '+ 0100 9S2 c 1100 ~ s 0101 0E2 F 1 1 11 122 5 0101 162 4 8100 1A2 1 8001 1E2 s 0101 
02l '+ 0100 86.'3 c t 100 0A'3 5 0101 0El F 1111 12'3 s 0191 16'] 4 lil100 tA'l 1 1001 1El 5 0101 
82lf. 7 0111 86.'+ c 1100 ~ '+ 0100 0E4 F 1111 124 '5 0191 16'+ '+ lil100 1Alt 1 e001 1E'+ l!i 0101 
lil25 't 0120 9&5 c 1100 ~ 't 0109 0E'3 F 111 t 125 '5 0101 16':S 't 8100 1A'5 1 8001 1E'5 '5 0101 
02& 7 0111 906 c 1100 01=16 't 0108 0E6 F 1111 125 '5 0101 166 't 9100 1A6 1 a001 1E6 5 0101 
027 't 0100 8&7 c 1100 0A7 't 0100 0E7 f 11 t 1 127 '5 0181 167 '1 8100 1A7 1 8001 1E7 5 0101 
028 7 0111 e&a c 1100 eAS 7 0111 0E8 F 1111 120 5 0101 160 't 0100 tA8 1 eeet tES '5 0101 i« 029 6 0110 0(>9 c 1100 0A9 7 0111 0E9 F 11 t 1 129 5 0101 169 't e100 tA9 ' 0001 1E9 5 0101 
92~ 7 0111 86.A c 1100 0AA 7 0111 0EA c 1109 12A s 0101 16A 4 8100 1AA 1 8001 1EA '5 0101 
829 7 0111 86.8 c 1100 ~ 7 0111 0EB c 1180 129 15 0Ul1 169 4 8100 lAB 1 8001 1EB .s 0101 
02C 6 0110 86.C e 0000 ~ 1 0111 0EC E 1118 12C '5 0191 16C 4 9109 IAC 1 8001 1EC ~ 0101 

i~ ezo 6 0110 86.0 't 0100 ~ 7 0111 0ED E 1118 120 5 0181 160 't 9100 1AD t 0001 1ED '5 0101 
02E 6 0110 SOE c t 100 ec:IE 't 0108 0EE F 1111 12E 5 0tel 16E 't 8100 1AE 1 8001 1EE '3 0101 1+ 
0ZF 6 01i0 S&F F 11 tt 0AF 6 0118 0EF F 1111 1eF '5 0181 16F 't 8100 1AF 1 8001 1EF '3 0101 al 

~ 030 e eeee 970 F 1111 eee 7 0111 0F0 c 11ee 130 7 0111 178 7 8111 188 3 aa11 1F8 7 0111 ID 

031 0 0000 871 c I 100 ee1 6 0110 EF1 F 1111 T3t 7 0111 171 7 011 t 181 3 0011 1 Fl 7 011 t "C 

B'.l2 '+ 0100. 87?. c 1100 082 1 011 t 0F2 F 1111 132 7 0111 172 7 9111 182 3 8011 1F2 7 0111 ~~ en '+ 01ee 873 c 1100 08'3 7 0111 0F"J F 1111 13'3 7 0111 1n 7 8111 193 3 8011 1 F'3 7 0111 
~o 83'P 7 0111 87'+ c t 100 08'+ 7 0111 0F'+ F i 111 1J4 7 0111 i71i 7 91 tf 19'+ 3 0011 1Flf 7 0111 .. 835 't 0100 07'.5 c 1100 08'3 't 0108 0F5 f 11 t 1 135 7 0111 17'5 7 8111 18'5 '3 8011 -1F'5 7 0111 
8 9'3& 7 0111 876 c 1100 086 't 0100· 0F6 c 1108 135 7 0111 176 7 8111 18& 3 8011 1F6 · 7 0111 

8'37 't 0100 877 F 111 t 0B7 '5 0101 0F7 c 1109 137 7 0111 177 7 8111 187 3 8011 1F7 7 01t1 
0'39 't 0120 076 e eeea eaa 't 0100 EFB 8 eeee 133 7 0111 176 7 81 tt 188 '3 ee11 1F8 7• En 11 
0S9 7 01" 079 e 0000 009 't 0100 0F9 F 1111 1 :;q 7 0tl i 17CJ 7 eu t 199 "3 0011 1F9 7 0111 
8'3A 'l 0011 87A c 1100 08A 7 0111 eFA 'l eett 1 '?A 7 0111 17A 7 811 I IBA 3 8011 1FA I 7 0111 
039 'l 0011 1179 c 1100 009 7 0111 0FB F 1111 138 7 0111 178 7 8111 1BB '3 9011 1FB 7 0111 
8"3C 7 0111 97C F 1111 eec: 1 0111 0FC F . 1111 I '.JC 7 0111 17C 7 8111 IBC l 8011 1FC 7 0111 
8'30 7 0111 870 F 111. 0BD 7 0111 0FD f 111 t 130 7 0111 170 7 8111 180 3 8011 1FD 7 0111 
8'3E 7 9111 87E F 1111 0BE 7 01 ti 0FE F 1111 1 "3E 7 0111 17E 7 8111 tBE 3 8011 1FE 7 • 0111 
8'3F 7 0111 87F F 1111 eeF 7 0111 0FF f ti 11 t;F 7 011 t 17F 7 B11 I 18f '3 8911 1FF 7 0111 

A 
PART MUn::iER! 2"3-954A9-00 
DEVICE nPE:'512 X 1+ 
SOEnATI C SHEET I: O-CS-1'18'390-9-DAFF 
LOCATIOWDESCRIPTION: E~ / O.T. $. C.C. Q..RiS 

LEFT COL1J1i OF BIN DATA rs nsa 
Bit-FftT DATA •1• •HIGH 
Bil'Ml DATA •e• .. LCU 

i;~~ r!.~ ... nrcca:~~ .Cf, . ~t~IOHS TLEI DATA PATH ROM l~ir-tttHr )i ~~1H~>:~~rm tHI( .. ~-E HO. REY . AND PAL L STINGS lr'41E B>iIS I'~ T>£ ... l.;<11CT\.J.£ 
HllMt:ER F:EV •. (··~ ~ l'f:!S I' .... -pjU i'L .I :CM.•"' D "~~~. I M8'3'30-0-0 t::l ·~t.:.;n&. E:i:I-> C.:."f'C.:.: . .;JI" 

9 7 6 '5 4' 1 



. i ;.;R 1r~RPM :J'H 1 1 J • • 1 , '.1 ~ • ·/· 5 't '3 2 ·~- ><-a-euS1.1 a1 a ----- -1 
....- OMlf lam 'UCS 

~PP.Ill 

I ,. 2• 18 .,. ~ &a 19 aa 99 ,. "' 128. 118 ,.,. ,.. 169 ,,. ,. ,.. 21• 229 

r, , , I r , , , l,, , , ! , , , , I,,, , 11111 I, , 11 I , , , , I , , , 1 I 11 , , I ., 11 I" 11I11, , I 11 ' '' "1 , I 11,J11 1ii1"''" 11I11 11 I 1111I11' 'L 11 .I 11 11 I,, ' .! ' 11 .I ' 11 ii 1111 I ,·, n~ ......................... .J...l.. ......................................................................................................... """""~..&..1..i.u..:..1..i.u.u..LU.u.JL..U.J..U..u...w.u.1~UJJ.1.1u.lw.LLw.1.L1J.J.w..u..Ll.i.w.L..w.J 
) 

~lH MEliC'Rr CYCLES ' 

l 
<Al>RSI our ,11u TE DATA cur ~ OATA ltO . ... . 

L 5 A D R S 6 E H TlilS Tl't'S SIGH EXTEM>ER 

18 6 1'5 

01~ AU. 0 - BUS MIVER".> 

'-. AIUTHr'ETIC REAO-nJOlFT-uRlTE 
TO LOCAL STORE 

I CSlt OEl..AT 

18 

t.OO:IL. ST ORE RArt ACCESS T I 1'£ 

D - ADORESS OECCIOERS <PALS> 

ltllle:lHG REG RO()ltESS G&ERATION <PA.> 

'tO 

1 tU..TIPl..Y CYCl.E <"58> 't9 

I 

LS LA TC.'i CE'LAT 

18 

TRI-STATE E>W:!LE TlrE 

22 (l'IAl() 

><CVR te..AY 
TO rt: SUS· 

18 P.OORE:Ss--OA TA 
~T TO MEMORY 
COHTROU.ER 
VAL[O 

2981A 0 --> e;,p 

l't 

11EnORY 
DATA fH 

WLIO 

ru. T IPLE><Elit 

12 

><CVR OE.LAT 
FROM MC SUS 

18 

18 

G,P·->61P G,P->C C -> C 

ua ,. 

12 - BIT o:iftY LOOICAt6!0 

2'9111A D -> M..11 z. ~ tQ)E 

2'91R I) -> T OUT .PAS5 l'IZE 

12 

24381A CMRY -> CCIHl>ETICtl CODES <.l> 

2'381A CARRT -> DATA OUT 

21 

LS 
RM 

DATA 
E 

11 

LS 
RAl'I 

DATA 

CCN>. COCE LOG[C SET\JP TIME <PAL> 
fUJ cc•s 

COM>ITtON CODf: LOGIC SETLP Ttl'1E 

... 

ru.TIP\.ID LSI ACCESS AUJ SQJRCE COHTROL. COO£ GE>ERATICIH 
2981A CARRY·>COM>CTION COCES 

2991A ALU FLN:HON en. --> G,P o,P->C c --> c (If, v, C> SHIFT ORTA LOJtC <IW..> 2'l81R RAM SHIFT IN SEn.P 

1-~-------2'5--------...J.--~-------~-.,.,,....--~-----------~-----,,~e-----"----------------~...,.-------------~...._--t.i" __ ~-7,__._ __ ~11~-"----------~'39;;;---~--~--'------~------~.,.:a-~--~---..1.--------::-21-=------'---------215=---------l 

2 ')I t A A ' a A I) • s ---> It " If s H I F r 0 u T SHIFT DATA UlOIC CPfW.) 

I I 
I' 18 

~1 SHI Fr .iftl. rt Pl.. T ClO..E 
RMM->O, RM•>RM 

I 

188 I 2981A RM AOORESS -> Y OUT <BlPf:ISSIHG ALU> 

· 1 !'c!.CRO:­
$~ flLU OESTINATIOH COHTROL. COO£ GEHERRTEOH <Rat, Pft.> I 2'91A DEST en. ··> T OUT 

BTPASSr~IO ~> 
TRAHSMIT DATA 
VALID ON Y-SUS · 

I 
?J·u.tt. 

SPEC tF ! ER OECOCE: 

~ :. , ....... , ..... , 18 BYl'E SELECT 

GATE 

' 
DECODER 

12 

I' Of'CI OOE ~ ( IRO> 

' ra BYTE SEL!.CT 

68 

II BYTE EHA8L£ 

18 

I
. CSR CEl.AT GATI OUOCO II IT TE IHA8l.I 

I 
I .... 

It I ti II 

SC1L FIELD DECODE <Pfll..> 
'tQ 

GATE 

6 

' 

SPECIFIElt Ron 
61 

I R 0 Ron ACCESS 

., . 
ACCESS T I n I 

T In E 

2't . 

ntCRO ~SS BITS 
<11111, '310> VIII.ID ,,., 

, 

rue 

' 

nrCRO ~BITS 
< lll't> VALID 

'" 
..Jl'I' IHSTIM::TICIH OEl..'00€ <PAL) .,. 

UIU fl<REr'EHTER 
I) --> C OUT 

~,'----------~'lQ~----------r~~., 

:~IOI fHCA'E!'etl'ER CIH --> D our <PAL) .,. rue 

' ~STAOC AOO~ESS GEHERATIOll !'STACK RArt ACCES~ TlrE 

"'°"' INCR£11EHTO rue · C IN --> C OUT 

SKIP CCN>lf11)6 STAa.£ T..;+1-...,9,--....1---------:'t9-:----------,r-...._--~tt~----' 
I 

GATE 

CONTROL 

2911A SHIFT [N SETl.P 

229 
1..5 

LOCAL STORE la I TE PU.SE 

'J 't'5 

STORE ACCESS 

1 ., 2 

CONTROL STORE ACCESS 
CSR 

I a 't '5 

c 

I I 
A 
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REWORK INSTRUCTIONS 
ETCH. CUTS SIDE I: . 

6" 

0 - I CUT T~ ETCH., ON SIDE ONE. BETWEEN E7~-0L 
AND PTH. BELOW n7-00.,ABOVE AflD TO THE 

. · LEFT OF PTH NEAR. E~-F;. 
·. 0-2 CUT 11£_ ETCH., ON SIDE ONE., BETWEEN E7'3-0':3 

AW E;7-07 t£AR E~7 -07. 
0-? CUT il£ ETCH, ON SIDE ONE, BETWEEN E7'3-04 

. .w:> n1-oa rEAR n1-01. 

··- .. 

... 

A,. ... 

- ll:IO- -

... 
8 7 

5 3 2 1 
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c 
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B 

5 .4 3 2 __ 
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J "A~Y] O-I6E8W 001 Bl ~:BBWnN 300~ 3ZIS 
I . 

NO. 

PART No.I DESCRIPTION REVISIONS lDRAWING NO. OF 
§_HTS. 

MODULE REVISION A' B I c. ! 
A I Bl c I I I I I i I i I I I 1 I r ·r B-DD-M8391-0 1 DRAWING DIRECTORY I I I I I I t I 

D-UA-M8391-0-0 2 UNIT ASSEMBLY AjB I B I 
K-PL-M8391-0-DBP 3 PARTS LIST AjBjc 

5013893 ETCH BOARD s lsJ.a I I ! ! 

I :-
K-PC-5013893-0-DBC DESIGN DATA BASE PC BOARD B BJB 
D-MD-5013893-0-0 5 MECHANICAL DRAWING A AIB 
D=EC~5013893-0-0 3 ETCH CUT DRAWING A ala I 
K-CS-M8391-0-DBS DESIGN DATA BASE SUDS A B J.B. 
D-CS-M8391-0-MCTA 1 * ARRAY CONTROL A s 18 -
D-CS-M8391-0-MCTB 1 * - VAR AND ADDRESS DECODERS A B .9 I 

D-CS-M8391-0-MCTC 1 * TRANSLATION BUFFER A 6 B. 
O-CS-M8391-0-MCTD 1 * BUS MC DRIVERS, CLOCK GENERATION A B 8 
D-CS-M8391-0-MCTE 1 *• ARBITRATOR AND POWER UP/DOWN A B B 
O-CS-M8391-0-MCTF 1 * CONTROL AND STATUS REGISTERS A B ..B 
O-CS-M8391-0-MCTH 1 * UNIBUS ADDRESS XCVRS AND TERMINATOR A B B 
O-CS-M8391-0-NCTJ 1 * ECC CONTROL A B B l 
D-CS-M8391-0-MCTK 1 * DATA CONTROL AND REFRESH LOGIC A B 8 ' 
D-CS-M8391-0-MCTL 1 * DATA ROTATORS/LATCHES .a. B .a 
u-CS-M8391-0-MCTM 1 * CONTROL STORE A B B 
D-CS-M8391-0-MCTN 1 * FILTER CAPACITORS A B B 
D-BD-M8391-0-0 1 * MEMORY BLOCK DIAGRAM - A B 

16 * ROM AND PAL LISTINGS ·A B ! D-GL-M8391-o-o - I l I 

D-TD-M8391-0-0 3 * MEMORY TIMING DIAGRAM - A Ji I 

NOTES: :> 1~ u w I 0::: 
Cl) 

N z ci 0 r-f 

~ c;; z C> 

·--'- > C> C> ••• J: ~ w 0 cc 
w r-f N .,_ co Cl) 
<( I I 

0 C> c-.l" r-f 

"THIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PRO- USED ON OPTl()N/MODE L ORN. J. CASEY 8-6-80 TITLE 

PEATY OF DIGITAL EQUIPMENT' CORPORATION AND SHALL 

ldl i lgl i It lal 1 I CHK'D J. CASEY 8-6-80 M C T 
NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN 
PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF 

ENG. K. OKIN 8-8-80 SBlDDl NUMBER REV. 
ITEMS WITHOUT WRITTEN PERMISSION. 

M8391-0 c 1980 
COPYRIGHT© DIGITAL EQUIPMENT CORPORATION PROD. 
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I ·A~ij I 1J-16£8W aa 3~sl ~38WnN 300:> 

DRAWING NO. 
NO. 

PART NO. DESCRIPTION REVISIONS OF 
SHTS. 

D-FD-M8391-0-0 1 MEMORY FLOW DIAGRAM A B 
D-FD-M8391-0-l 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-0-2 1 MEMORY FLOW DIAGRAM A B 
D-FD-M8391-0-3 1 MEMORY FLOW DIAGRAM A 8 

D-FO-M8391-0-4 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-0-5 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-0-6 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-0-7 1 MEMORY FLOW DIAGRAM A 8 

D-FD-M8391-0-8 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-0-9 1 MEMORY FLOW DIAGRAM A B - -
D-FD-M8391-0-10 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-0-ll 1 MEMORY FLOW DIAGRAM A B 

D-FO-M8391-0-12 1 MEMORY FLOW DIAGRAM A B: 

O-FD-M8391-0-13 1 MEMORY FLOW DiAGRAM A B 

n-FD-M8391-0-14 1 MEMORY FLOW DIAGRAM A Bi 
~-

91 O-FD-M8391-0-15 1 MEMORY FLOW DIAGRAM A 

O-FO-M8391-0-16 1 MEMORY FLOW DIAGRAM A B 

O-FD-M8391-0-17 1 MEMORY FLOW DIAGRAM A B 

0-FD-M8391-0-18 1 MEMORY FLOW DIAGRAM A B 

O-FD-M8391-C-19 1 MEMORY FLOW DIAGRAM A B 

D-FD-M8391-C-20 1 MEMORY FLOW DIAGRAM A B 

D-FO-M8391-0-21 1 MEMORY FLOW DIAGRAM A B 

·-7 

NOTES: :> :::0 u w 
a: 

en 
N' z ci -0 0 0 

Ci5 z 
C> 0 0 > J: -~ 3: w 

a: u ~ I-

w N ~I t- Q'.) . <( I c - NJ 
"THIS DRAWING AND SPECIFICA"("IONS, HEREIN, ARE THE PRO· USED ON OPTION/MODEL ORN. 

J. CASEY 8-6-80 TITLE 

PEATY OF DIGITAL EQUIPMENT CORPORATION ANO SHALL 

ldl i lgl i It !al 1 I 
CHK'D M C T 

NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN J. CASEY 8-6-80 
PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF 

ENG. SBIDDI NUMBER REV. 
ITEMS WITHOUT WRITTEN PERMISSION. K. OKIN 8-8-80 M8391-0 c 
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REWORK INSTRUCTIONS 
WIRE ADDS SIDE I: 

0 • I FROM Ec;4- I TO Ec;4 -10 

0 - 2 FROM E'54 - I TO ES4 -lg 

0 ~ FFIOf 1 E~~ I TO EE}I '' 
@ " F&l@t, cs;1 2 rn E 1@'7 1 
8 s; P::fi4@F1 fi1 1 T@ E~ Ii 

ECO *1' M8-=3g1 -TWrllall 
1-1 STEPS 0-i THROUGH 0-S HAVE BEEN 

REMOVED AS PER ECO M8~91 -TWOOI -

aa• 9CIO- ..,_ 
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AUTOMHTED BY PRTLST.3MC~l) 

LINE ITEM DOCUMENT NUMBER 

l 
. .J 

3 
I J 

5 
b 
7 
8 
g 

SO D-MD-5013Sq3-0-0 
7g 
2 
3 

tf . 
5 
Ei 
8 
Q ,, 

PART NUMBER 

5013893-00 
lOOOOoY-00 
101208Y-01 
101278Y-OO 

1013%E>-U 
11057<30-00 
111208<3-00 
121500Ei-02 
121500£:,-0~ 

,··. 

P A R f S L ! S T 

DESCRIPTION 

NEBULA MCT 
3.gMFO lOV 10X S.TANT . 
8 MFD 25V +75-lOX AL EL 

.0~7 MFD SOV +80-20X CER 

.22 MFD SOV +80-20% ZSU CER 
lN ~DOY PIV=tfOO I= lA DOtf 1 SP 
LED .8MCD@lbMA VF=SV 
SKT,!C l&PIN DIP TIN PLATE 
SKT,IC 20PIM DIP TIN PLATE 

SHEEi Al CF A3 
QTY PER VARIATION 

OD REFERENCE DESIGNAiOR 

1 
1 
b 

Yl 
CONT 

2 
1 
q 
1 

-9 i::: 
CONT 
CONT 
CONT 

g 
CONT 



AUTOMATED BY PRTLST.3M(~l) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

P A R i S 

DESCRIPTION 

SHEET H2 L I S T 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR 

g§ . 2~ 191095&-00 7i.+Sl51 MUX 1 OF 8 ~ Eq~lE~S.ElC8,E10g 
~t 25 . 191111&-00 DEC 8837· RECEIVER.BUS HEX UN 1 ElO . . 
28 2& 1Sll573-00 7q52so PARITY GEN!CHkR 9~IT 2 E20.E21 
2q 27 lq11579-00 8S~l TRANSCEIVER~BU~,QUA . 7 Ebb~E75~E7b,E80,ES1.EE7,E103 
30 28 1911&Yl-OO SN 7Y5257 MUX QUAD 2 Tu 1 . 3 Eg~t10,tl7 . . . . 
~! 2g 1q11&7o-OO 7YS139 DECODER-DUAL TWO-INP l EBc 
J~ 30 lq11712-00 7YS51 AND-OR GATE-INVERT D l £107 
33 31 1q12388-00 7YS02 NOR GATE-QUAD 2IN,PO 2 E2~.E95 
3~ 32 1q123sg-oo 7YS08. AND GATE-QUAD 2IN:Po. 2 E53~Eg2. 
35 33 1912&97-00 LS17Y FF-D HEX W!CLEAR . 1 £33. 
3S 3~ 1q127~&-00 DEC 7YS37 NANO GATE-QUAD 2IN . i E37 
37 35 1q127qg-oo LSOO NANO-GATE-QUAD 2INtP 1 Esq 
38 3S 1913&70-00 7YS373 LATCH 8BIT TRASP R 2 ES9.E71 
3g 37 1913&71-00 7i.+S37Y FF-0 OCTAL TRISTATE 2 E90:El0i.+ 
~o 38 1q13saa-oo DC 102A EQUALS CHECKER SBIT 2 E30,E35 
~1 3g 191~21~-oo LS37Y FF-D OCTAL EDGE TRIG 2 Ell"E12 
Y2 ~o 1g1~705-00 DC &318 BIPOLAR LS YOO-GATE 2 EB,Elo 
~3 ~l . lg1so1q-oo 71.f538 NANO autFE~-QUAO 2IN. l. El' 
~y Y2 ig151g3-oo LS2YY DRIVER~LINE,OCTAL1T 0 El8,Elq,E22,E27,E31.E5~ 
45 ~3 1g1s21a-oo LS2Y5 . TRANSC~IVER~BUS~OCT 3 EE223g',EE~321',EE~a3.Eus 
~b yq iq15bq7-00 RAM 25bXY TRi-STHTE ~ , , 
Y7 ~5 211sqs7-02 iK MOS RAM 70NS 1 0 E38~E~O~E~9~E52,ES8 

. Y8 . Y& 23gysAg-oo Aq-01 1 . ESl 
~g 48 23003KS-OO KS-01 1 E77 
50 yg 23005KY-00 KLf-01 1 EY2 
51 50 2300oKY-00 K~-01 1 E72 
52 51 23007KY-00 K~-01 · · l E28 
53 52 23008KY-00 Kq-01 l E83 
51.f 53 23010Ktf-OO KLf-01 PAL, ARRA 1 £57 
SS 70 2303202-00 02-01 l · E'3q 
5& 71 2303302-00 02-01 l . El12 
c 7 72 2303402-00 02-01 1 ESS 
g~ 73 2303502-00 02-01 1 Eo2 
5g 5q 23017K3-00 KJ-01 PAL,REG! CONT 8. E3-E7~El3-E15 
bO 7~ 2303bD2-00 02-01 l E~S -
&1 SS 23018K3-00 K3-01 PAL,REG, CONT 2 Eq7,ESO. 
E>2 75 2303702-00 · 02-01. · l Eo3 
&3 5& 2301qK3-00 K3-0l PAL,REG, . CONT 3 E2&.E~7,E70 
o~ 7b 2303802-00 02-01 1 ES&. 
oS . 57 2302bK3-00 K3-0l PAL,REG~ CONT 1 E&O 
e& 77 2303'302-00 02-01 l . . E73 
&7 58 230SoK3-00 K3-01 PAL,REG CONT l E~l 
E>8 78 230L+OD2-00 02-01 l Ell! 
~ S Sil 230E>OK3-00 K3-01 - . PAL, REG. CONT . ·. l . Ee8 
70 &O 23023K3-00 K3-0l PAL.REG. CONT · · l ElO~ 
71 01 2"30olJS-OO JS-01 PAL: LOG t c, CONT : l . . Eo l 
72 o2 23025JS-OO JS-01 PAL~LOGIC,CONT . l E~~ 

· 73 b3 230~2JS-OO JS-01 PAL,LOGIC,CONT 1 E~o 
~~~~~~~~P~~~PP~P~~~P~~~~P~P~~~P~P~P~~~~~PP~~P~P~~~~~~~~~P~~~~~P·~~~~~PPP~~~~P~·~~~P~~~~~~~~· . ~~~~~~~P~~~~~PPP~~~~~~~~~·~~~~~P~~~~~ 
! ! ! ! ! ! ! ! TITLE . . ! - . ! ! SIZE! CODE! DOCUMENT NUMBER ! REV ! 
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~~= t~: :~ =:::; ~ 1----------:i:l"~ .. ~ ~ ~ ~ 
MCTB LVA 11 H-; 't AOlf __c 't AOR ~ 't AOR 't AOlt " AOR J 't AOlt 
l'ICT8 LVA 1't H.....11 '5 i----------~I '5 1 '5 I '5 1 '5 1 '5 

MCTC TBA ' H 'T' ' 1 fa 1 fa i] ' 1 r. I ' 
MCTC TBA 7 HH f2 

8
-, ~--------;il~7 tl 7 'i] 7 Ii 7 il 7 

~+~ ~= : ~ Jj <J i----------~'-"i'l 1 fl! 1 I <J 

ncra AOOR PH H-!<'"c_H_l_P_E_N~---------""''C<~I-----------~--~ a .. ~1------~~~-------..:(J'~ 

<HOTE:DATA ""ITTEH 
INTO TB ORIGINATES 

ON MCTO> 

MCTC GEM P9 H 
l"ICTM re loE L 1cC'57>..!.ic:~---------!.t.--..~---------1"'<la,.Uit EN t_t..~ !Ir~ ,,,.~ 

.....___ L....-- '---- '--- ....__ ..__ 

TRAHSLATIOH !IU'FU 
< PTE AtC1 1.8 MAP I 

9-81T 
CfoECICEll 

DC182 
El'S 

c TAG COMPARE> 

<PROTECTION PROn> 
21-""'6A<J-ee 

!1CTI; PllQT 4 N 
MCTC PllOT 8 H 
MCTC PllOT C H 
l"ICTC PllOT D H 
l'CTC MOO!FT H 

MCTC 1. l"IF'9 N 
MCTC L l"IF'I H 
MCTC L. cne H 
MCTC L 011 H 

'512 x., 
ROn 

fa186 . 
E'51 

l'ICTC PROT PM H 
l"ICTC ACCESS REFUSED L 
l"ICTC PIOOIF'f REFUSED L 

< TRAHSLAT I ON BlFFU > 

NEBULA MEMORY 
CONTRO LER <MCTC> 

Hln!Ell llEV. 
M8Jq1-0-MCTC B 

D 

c 

n 
~ 

'~'------------=a:..._ ______ __l. _________ 1 ________ __l. ________ _:_ ________ ..J._ ________ 5 ________ -L.1.J~----------------..L------------------'-------------------i.---------------------' 



8 

D 

c 

8 

Q 

:s 

i 
?~ 
"!'~ 

t= 
.Ut 
lD • 

~i 
?~ A 
;! c; 
a· 
=~ , . . "' _.., 
~~ 
~ 

"' . -..o 

~~ I,-.... 
- J> 
_)Cl 

~~ 8 

7 5 

ocr-. ocr-. 
BUS BUS 

TRNVER TRHVER 
7'tl52't'5 7'tl.SC't'5 

E't8 E'tl 

BUS MC 01'5 H 
MCTC PA 

8US MC 087 H BUS MC Ol't M 
MCTC PA 

BUS MC 086 H BUS MC Dl'l H 
MCTC PA 

BUS MC 09'5 M BUS MC 012 H 
rt:TC PA 

BUS MC D8't H BUS l1C 011 H 
MCTC PA 

BUS MC 081 H BUS !'IC 018 M 
11CTC PA 

BUS MC 082 H BUS !'IC 089 M 

BUS l1C 081 M BUS MC 088 H 
MCTC BTTE OFFSET H 1 

l'CT" TB DATA DIR RO l. l <CE.a> 
MCTM TB OQTA EN L ;< C61 > 

MCT" TB OQTQ DIR RO l ;<CE.a> 
11CT" TB OQTA EN•MINT l ;c CW!> 

REVISl()o!S · 
CNC CHANGE HO. REV 

MCTB LVA B8 H 

MCT8 LVA 81 M 

11CT8 LVA 82 H 

11CTB LVA 81 H 

11CTM MA[NT RO AOOR L ;<C2l> 

MCTB LVA .111 H 17 8't 

MCT" MINT RD AOOR l. ;< C2l > 1 

7 6 

BUS MC 011 H 
MCTB l.VA 1118 H 

BUS l'IC 088 H 
11CTB LVA 2'5 H 

l'ICTB LVA 2ft H 

1'1Cl8 LVA 21 H 

!US MC Del H MCTB LVll 28 M ii 

BUS nc D8't H nets l.Vll 29 H 1 

BUS nc 09'5 H 

BUS nc 086 M 
l'ICT8 l.VA 11 

<READ VM IN MINT, IO>E> 

5 

QtJAO 
BUFFER 
7'tl.S2't't 

Ell 

MCTC PA 21 H 1 

l"CTC PA 22 H 
1 

MCTC PA 

OCT-. 
BUS 

TRNVER 
7'tl~ 

E29 

l'ICTC PA 18 H 17 81 

11CTC PA 

BUS l'1C 0V M 

BUS MC OC't M 

BUS MC 1>27 M 

BUS MC 0.?8 M 

BUS MC Di?9 H 

BUS MC 0'38 N 

1 

BUS MC 021 H 

BUS MC 022 H 

eUs MC 021 H 

BUS MC DC8 H 

BUS MC 019 H 

BUS MC 018 H 

BUS MC Dl.7 H 

BUS MC 016 H 

EN 

l. 

L 

M 

2 9 ..• OLJM-8- L r.t8M SJ Q 
,..., J1111:1 •1s 

7'ot.SC't'5 
Bl-O!R£CT1!>illll. DRIVER 
DIR FLH:TlON 

L B ---> A 

M A ---> 8 
IC TRI-STATE DISABLE 

HOTE:STOP ~" CLll: IS TERr11NATED 
ON 9£ET l"CTA < E6'5 > 

«ID STOP ~" CUC L 
11CTO TB CLOCK <ii?> H 

MCTO T8 CLOCK < 1 > H 

!'ICTO T8 CLOCK H 
~ !£SE l'ICT Cl.OCK L. 

<a6 MC ORIVERS.CLCx:x GENER'IO 

DATE Tl NEBULA MEMORY 
CONTROLLER <MCTD) 

NlJ'IBER REV • 
M81~1-0-MCTD . B 

D 

c 

B 



D 

c 

sl 
I 

I 
I 
I 

Cl 

~ 

l 
~i 
~-

fil .. 
;;ti 
~~ A 
;! ;;; 
Si!• 

=' ·-. "' -n 

·~ ~ 
rv • 
"40 

~~ ,,. .... 
=~ 
~~ 

8 7 

«!l) U8S OCL.0 L 

<!ffj) U8S IHTR L 

(!:&> U8S HPfl L ~-I 8817? 
7 Elll 

-- -- - - '1--..... 

(!!!) MCS8 C IHI T L 
MCTE iHll I' H 

•'5V 

Rl9 
'l'31<o 
', .. " 
Cl 

I 
'J.'31'i:' 
19\' 

\t.!.V ~ SAl;K L 8817 r't:;..___;,;.;;.SQC..;;:;_IC;.....;H _________ -t-----, 
7 Etll 

<[;L!) U8S SSTN L. ------. 

r1CTE L. ISSTM H 

<G]) UBS l'ISTN L. -+------. 

1'1CTB I 9BS'f It 

«ID U8S HPG H ------. 

MCTE 

<B]) ~ DATA REG H 

•'5V ~ UCSIC STMT REF CYC L 
Rl8 
lah 

r1CTE >CROY L 

r1CTE U8 ACTIVITT L 

Cl« CHANGE NO. REV 

8 7 

;8 SSTN H 

"CTE 9 l'ISTN H 

;8 88ST H 

8 0 FF 
1"t517't 

E'8 

11CTE 

l"ICTE L 

l"ICTO Te CL.OCIC <I l M 

MCTE L CPu Olt H 

MCTE REF IH PROG L 

l'ICTE ><ROT l 

MCTE 0 OATA REC H 

MCTE 0 IA ACTIVITY L 

G 

e D n: 
7'1S'J7't 

Etil't 

IJ'IBUS STNCHRONllU 
REGISTERS 

MCTE L. !HIT I' H 

MCTE L. !HIT DI. T H 

l"ICTE CL.R CSR l 
MCTD re CLOCK ( I ) H 

MC.TB LVA 81 H 
l'ICTB I.VA 112 H 

r1CT8 lSSl.E BG L 

5 

DECODER 
7'tSI,, 

ER 

11CTE •'5V POuER uP H«ID 

2 

POl.IER uP 
ANO INIT 

a ..• 31:JU-8-16t8M SJ O 
,_,.. llCIDJ •IS 

r1CTE CLR CSR L 

I')~ 1:, "" ...., "' , 
DI 1---------------...,"'1 DI R ~ MCTE PURFL I. 
IN't99't 11CTr1 CONT Fi.J'IC LAT L. ;<C'58> 'I D2 R~l1CTE TIP'E:OUT AL ;<SIGNAL USED 

MCTE l !HIT 01..Y H 

H 

11CT,,~~~'":FEHE~7~ 7 ~D6'J Rf 11CTE Tll'EOUT L. 
l'ICTE 8 l'ISTH H ~ 

MCT,, I SSl'H H ;cce.r.) 
MCTE REF IH PROG L D7 · 

----- t1 ~o0 :' 11CTE P\IRF OR REF L 
@D llCSIC ST~~E~f: I~~~ ~ -----1.-0 1l 

1 1.-0 1 l'ICTE L. ISSTN H 
1'1CTD Te CL.OCK H 1 1 CLOCK rE ..... E , 

~ITRATOR 

l'ICTE NPG L 
MCTE CPU GRANT L ~ 
MCTE RI L ;c TIMEoun-

INSIDE CHIP OHLT> 

l'ICTE LOCK L ;< INTERNAi.. U5£ OHLT > MCTE Tl1'1EOUT L 
~ DAPA P'E:MORT REQ H 

r1CT,, CONT f:i.J'IC LAT L ; ( C'58) 
...!!;!" ARB ce H ;CC71) 
~ DAPF DATA RCVD H 

MCTB l eesr H 
r1CTE L. l'ISTH H 

MCT,, ARB Cl H ; c C'5CJ > 

MCTE U8 ACTIVITY L ~ 1.-0 
-----1.-0 

MCTD re CLOCK H 

r------UBS 9G6 H ~ 

-----1.-0 
-----1.-0 

CLOCK 
Eiw:e...E 

<NOTE: TERr11NAT!OH i:'OR ALL 
.... lllJS SIGNALS IS OH MCTH> 

...._R REV. 
M8191-0-MCTE 8 

D1 

c 

.... 
r-1 
·~ I+ 



D 

c 

B 

c:> 
;, 

i 
:' ~ 
:3 "' 

·= ii "'. 
~i 
:-;~ ~ 

;!' ~ 
~· 
=j ,_ 
. "' -n 

i~ 
~ 

"'. "0 

~~I .... 
=~ 
~~ 

8 7 

HOTE:ROT ce IS USED HERE lO SET 
H>CM ~ING CPU TO LMIBUS 
l!MNSQCTIONS IF A Tl~OUT 
OCCURS. 

MCTn li()T ca H :<C'tl) 

CSR 18 
PAI.. I r.R't 

8(,81() 

er.a 

G 

CSR IA 
!>AL lf,R(, 

81111('t 
E"57 

ntTn CLR ERR L ;<C'+8> D8 R 
,..,.1)..:-1 :...I ____ nc_T_a_AOOR ___ PH_L_,;.j g~ : 

l'ICTC TB n1ss L Dl R 
ntTC ACCESS REFUSED L O't R 
MCTC 1100IFT REFUSED L 0'5 R 

MCTC BTTE OFFSET H 06 
MCTIC OP ERR L 07 

MCTF TB PAR ERR L -----11'0 
11'0 

ncrn CPU ERR SUI'! CLIC H ; ( C't8) , , ' CLOCK 
ntTF RO CSR I L EHMLE 

5 

BUS l'IC 029 H ;c ILL 1.8 OPER H > 
BUS nt D1& H ;<H>Ctt H> 
BUS nc Oll H ;c TB n1ss H> 
BUS nc Dl2 H ;c ACCESS REF H > 
BUS nc 021 H ;<nQOIF'f REF H> 
BUS MC 01'5 H ;era PAR ERR H> 

11CTM CLR ERR L ;c C't8 > 
MCTE 1..8 ACTIVITT L 

MCTC VAi.. ID H 
MCTA 1..8 PH AOOR SEL L 

MCTA 1..8 AOQPTER REG SEL L 
MCTB PAGE BOt.M>ART H 

MCTB AOOR PH L 
MCTK 2 r€n CTCLES L 

MCTM RO CSR L ;< C't7> 

08 It 
01 R 

BUS MC Dl't H ;<VAi.iD H> 
BUS MC 017 H ;<U88ST H> MCTF DATA Elllt L i! 

MCTB STS AOOlf VIOL H 

nctn CPU ERR Sll1 CLIC H ;< C'tB) I 1' 
MCTI' RO CSR I L 

02 R 
01 R 
O't 
0'5 
06 
07 
-----1,.0 

BUS MC 018 H ;< AOAP REG SEL H> 
BUS MC 01'3 H ;<UR ACROSS PG EH> 

1,.0 ntTF UR HOT VAl..10 L 

-----i~g~..__c~P--=E~RR;,;_,:S=un::..:....L::..:...> ________ __J 

CLOCK 
ENABLE 

NOTE: l!O CSR CC't7> IS USED !oERE [PIH 1'31 
TO IHOICATE A CPU URCHK CT'CLE 

8 

ncrn CLR ERR L ;< C'tl> 
MCTA H>Cl1 L 

MCTF U8 L ROS L 
ntTI' UR HOT VAi.. ID I. 

11CTC GEN P8 H 
MCTC PROT PAR H 

MCTC VAl..10 H 
MCTn TB WE I. ;<C"57> 

MCTA csa 2 CLIC H 
11CTF l!O CSR 2 I. 

REVISIONS 
CHIC CHANGE HO. REV 

U8 CSR2 
PAI.. I r.R't 

82Q':l 
Er.8 

08 R 
01 It 
02 R 
01 R 
O't 
0'5 
06 
D7 

1 .. 0 
. 1,0 

1,0 
1,0 

CLOOC 
ENABLE 

7 

l'iCT~ CSil ERR ROOR CLK A L ; < C't'5 > 
MCT J SINGLE ERR L 

MCTJ ERROR L 
l'CTF L 1"'4 REP CRO H 

MCTA CPHl'UIL H 

MCTM csa EH Siii cue H ; ( C't2) 

MCTn UR CSR L ;CC'tft> 

l"CTA CUI L.8ROS I. 

BUS nc D1'5 H <L U8 T8 PAR ERR H> 
BUS MC DI& H <L U8 N>Cl1 H> 

ntTB 2fC) nen CTC H 

ntTF I. ECC DIS H 
BUS MC 011 H <L U8 ROSH> 
BUS MC Dl't H CL UR HOT llAl..ID H> 

MCTF L.8 ERR Sl.rl L 
MCTC T8 P8 L 
MCTF PARAH ;CSJGNAl USED INSIDE PAI.. CHIP ~'I'> 
MCTF TB PAR ERR L 

5 

CSR DATA 
ERROR COHTRO.. 

PAI.. Ir.LS 
e61.J'5 

E&1 
08 
01 
02 
D1 

11'0 ntTF L ROS H 
O't 

1,.0 
0'5 

1'0 MCTF 1..8 L ROS L 
07 

9 D8 
MCTF DATA ERR L 

II D9 
1.-0 ntTF L CRO H 

3 

csa 1 

eus nc: oee H 

BUS MC 081 H 

BUS MC 081 H 

BUS l1C 08't H 

BUS MC 08'5 H 

BUS l1C 08& H 

2 8 ..• ~J.:iw-1-1r.uw SJ o 
1ano llDl MIS 

CSR 9 

BUS ARRAT CBI L 

BUS ~T C82 L 

BUS ~T CB't L 

BUS ~T CBS I. 

BUS AHAT CB Ir. L 

BUS ARRAT C8l2 L 

BUS QRRAT ca T L 

BUS MC Dee H 

BUS MC Del H 

BUS MC 082 H 

BUS. MC Del H 

BUS MC D8't H 

BUS MC 09'5 H 

BUS MC 086 H 

MCTM CSR ca EN L ;<C't)) 
MCTA UR CSR I H 

MCTF RO CSR 8 L 
ncrn CSR CS--STN Cl.IC H ;< C't't) 

MCTF ERR Sl.rl H <IT!) 

BUS MC 029 H 

BUS MC D2'5 H 

BUS MC 026 H 

BUS MC 027 H 

BUS MC 028 H 

MCTE CLR CSR L 
MCTA UR CSR I H 

csa 1 

£t D l'F 
7'tl.517't 

Ell 

DECODER 
7't51 ]C) 

E82 

ntTB I.VA 81 H 
MCT8 LVA 82 H 

ncTn RO CSR L ;c C't7> 

MCTI' TB PAR DIAG H 

MCTF L DIACO CHIC H 

MCTF L l'I"€ H 

MCTF L I~ REP CRO H 

MCTF L CRO H 

MCTF L ROS H 

QUAD 
BUFFER 
i"tLSC!'t't 

E22 

17 B'tT 1 

BUS nc 029 H 

BUS MC 02'5 H 

BUS MC Dlr. H 

BUS MC 027 H 

8US nt 028 H 

BUS MC D'l8 H 

BUS MC Dll H 

9't 

MCTF RO CSR IL~ 

MCTF RO CSR 8 L 
MCTF RO CSR I L 
MCTF RO CSR Z L 

<CSR8,I> 

DATE TITLE: NEBULA MEMORY 
CONTROLLER <MCTF) 

SI l'E COOE Hlr8ER REV. 
D CS M8'391-0-MCTF 8 

D 

c 

8 



D 

I 

I 
IC 

I I 
H 
! I 

P1 
i I 

I 
el 

I 

I 
~1 I 

~iM 
i=I I 
~~I 
~~,A 
~-x 

~~ ,. 
. "' -n 

'~ -1\f 

llf. 

"'"" 
~~I 
·~ .... 
- Ill 
-lC: 

8 

•'511 I 

•'5\1 l 

•'5\1 I 

•'5\1 I 

RESISTOR 
HETl.l()RI( 

ll1Z628-88 
EB8 

a 

I ')7'5ft .. 

llt..'5n 

16' 

RESISTOR 
HETl.l()RI( 

lltZ628-ee 
£78 

RESISTOR 
HETMORIC 

n126.28-ee 
Elll8 

RESISTOR 
HETLl()RI( 

l'JI 26.28-88 
E'% 

8 

I 17'5«1 .. 

176'.'5n 

1& 

U8S AM L 
U8S All L 

U8S BG't H 

U8S A82 L 
U8S All L 

U8S A8't L 
U8S A8'5 L 

U8S Al& L 

U8S AV L 

U8S A98 l 
U8S ~' l 

U8S All l. 
U8S All l. 

U8S A12 L 
U8SA11L 

USS 1111'5 L 

U8S NP!f L 
U8S SACK L 

U8S BG& H 

U8S B8ST L 
U8S IHTR L 

U8S BG7 H 
U8S BG'5 H 

U8S 1'1SYN L 

U8S SSTH L 

U8S Al6 L 
U8S Ali' L 

U8S NPG H 

ues ca 1. 
U8S Cl L 

U8S PAL~ U8SPIL I 
AllRAT FP L 
AllRAT FP'tE L 
AllRAT FP10 L 
ARRAT FP'tO L. 

REVIS!OHS 
CHlt' CHAHGE !Cl, REV 

7 5 

~ UIS A88 L ------. 

11CT8 l VA 88 H 

([ID UBS A&l l. -t-----. 
11CT8 L "411 li!ll H 

<£Il) UIS A9.? L -i-----, 

"CTI I.VA 92 H 

<Ii1i) U8S A8't L ------. 

11CT8 l VA 9't H 

~ UBS A8'5 l ------. 

MCTB l. VA 8'5 H 

(EID UBS Allft L -i-----. 

l'ICT8 L 'IA 116 H 

<£W) UBS A88 L -----. 

l'ICTI LVA 18 H 

<E!D U8S A89 L -----. 

MCTC PA 119 H 

1 11CTH ues A8li!I H 

11CTH ues All H 

MC TH UBS A8C! H 

MCTH U8S A8'I H 

MC TH UBS A8'5 H 

MCTH UBS Al& H 

11CTH U8S A87 H 

l1C TH UIS All H 

ntTH UIS A8'J H 

ICTH UIS All H 

l"ICTH U8S Al I H 

'3 

..L 

2 a ..• HJ.JW-8-16.t!ll SJ 0 
·~ IQDJ •rs 

1 MCTH UBS Al2 H 

l"CTH U8S At') H D 

MCTH UBS Al& H c 

MCTH UBS Al7 H 

l'ICTH ue ca H 

c t.8US AOftS >CC~ ' TE!m, > 
c DATA >CC\IRS AHO LATCHES ON MCS > 

Oo'l'l'E TtTLft NEBULA MEMORY 
CONTR LER <MCTH) 

IU9ER REV • 
M8'3~1-0-MCTH 9 

~~l_.,,_.,..... ____ __::8:__ _____ _i ______ __:_1 ______ _L~-------=-------......L---------=--------.ilL.------------------.l..------------------.J-----------------'---------------------' 



.,. . 
"0 

~~ 
' .. .... 
-P 
_)Cl 

- .. 

8 

D 

c 

B 

7 

11CTl1 OUTPUT BTT <0-Jl H ;cCJl > 

BUS MAAT Dee L 
eus MAAT Del L 
BUS MRAT 002 L 
BUS ARRAT Del L 
BUS MAAT D8't L 
BUS ~AT D8'5 L 
BUS ~AT Der. L 
BUS ~QT 087 L 
BUS ~Al' De8 L 
BUS ~Al' oe'J L 
8US AlfRA T D 1'!1 L 
BUS MAAT DI I L 
BUS MRAl' 012 L 
BUS ARRAT 01 J L 
8US ARRAY 01~ L 
8US ARRAY 01'5 L 

l'ICTl1 OUTPUT CB BUS H ; < C2f» 

BUS ~IU CBI L 
BUS MRAT C82 L 
BUS ARRAT CB't L 
8US MRQT CBS L 

BUS ARRAT ca I 6 L 
BUS ARRAT C812 L 
BUS ARRAT ca T L 

MCTn LAT CB REG L ;< Ci?'i > 

l"ICTA •)VA H 
MCTl1 GENERATE H ; < C27 > 
l"ICTl1 CORR DIS L ;<CZ'!> 

MCTIC LAT OUTPUT BTT 8 L 
l1C TIC LAT OUTPUT BTT I l 

11CTM LAT DAT IN H ; C CZ't > 

l"1E11 !NT 
DEVICE 
<l'IEC > 
ocr.11 
E1£. 

c 8 
BUS 

l'ICTl1 OUTPUT 8TT < 8-1 > H ;<Cl! > 

BUS MRAT 01£. L 
BUS ARRAY 017 L 
BUS ARRAY Dl8 L 
BUS ARRAY 01'! L 
BUS ARRAY 028 L 
BUS ARRAY D21 L 
BUS ARRAY 022 L 
BUS ARRAY D2J L 
BUS AlfRAY Di!'t L 
BUS AlfRAY 02'5 L 
BUS AlfRAT 026 L 
BUS AlfRAT 027 L 
BUS ARRAT 028 L 
BUS AlfRAT D2'1 L 
BUS AlfRAT DJ8 L 
BUS ARRAT OJ I L HI UORO 

GEN 
COR DIS 

I o;,.~---'=".:;;:.,;,.-!!..;.:..:;<.....:...-"'--------------------------------------------------+--.:~· 
2D'!':-----;,,::;;;,;,-4~E--" ..... --------------------------------------------------+--.:;;;Q· 

PSTN ~µ;,r----;.,,~~~t--.~---------------------------------------------------t--ii~· 
DROt'IE 8~z.----;,,:::::..;r-*-:':"3~':--",...-------------------------------------------------+--.:~ 

ISP'f;lfo---~~~.;::s~~~------------------------------------------------+-~~· 
12~fr-----'~:w--;~i-i?&,-l"--~~~~~~~~~~~~~~~~~~~~~~~ 

TP.:.'-----'-'=.:-=<..:.:.::o.....:~--------------------------------------------------+-~~· 

ME11 INT 
DEVICE 
<MEC> 
ocr.11 
EB 

C B 
BUS 

LATOUT8 
LATOUTI 
LATO! 

•'511 •'5V •'5Y 

;<HI UORO L> HI loj()RO 
GEN 

...-+--""-(.J CCR DIS 
EAROA 

SINGl..E 
1111 
19<> 

Rl1 
l9o 

11CTl1 CORR DIS L ;c CZ'!> 

11CTK 1..AT OUTPUT BTT 2 L 
MCTIC LAT OUTPUT BTT l L 

11CT" LAT DAT IN H ;<C2't> 

ERROR 
SINGLE 

BTTE l BYTE 2 BTTE I BTTE 8 CHECK BITS 
8AO BIT I ll Je Z'3 28 27 26 2'5 2't 2122 21 28 1'! 18 17 16 1'5 l't 1112 11 18 88 87 BE. 8'5 .. 8182 81 ee CT Cl2 C16 cs c~ C2 Cl 

STNO 1 x X K X 

snc> 2 >C >C x >C 
STNO ~ lC >C >C X 
STNO 8 X IC >C X IC X lC >C 

STNO 16 x K lC lC K lC X X 
STNO 12 X IC X X lC X lC X 
STNO T IC >C >C >C 

s 'l'NOROl'IE ... 
CODE <HEX>"' 

REY IS IONS 
Ct« CHANGE NO. REV 

~ ~ u .... ii <I O' .... .... CD ... 

ALL 

)( )( )( )( )( )( I( It )( )( )( )( )( 

)( )( I( )( )( )( )( )(. )( )( )( )( )( 

)( )( )( )( )( )( )( )( )( )( )( )( )( 

)I I( )( I( )( )( • )( )( )( )( )( )( )( x I( x 
)( I( I( x x x )( )( )( )( )( )( I( I( x )( )( 

)( )( I( x )I )( )( )( )( I( I( I( )( I( I( )( )( 

)I )( )( lC lC )( )( .)( )( )( )( )( )( 

.... ~ ~ ,, ... ll! ;;; 19 ~ ~ 2 li: 2 « ti" • ~ :II~ ~ ~ <I fl' 

' 
19 la ... .... .... .... "'. "' ... JI' 

l'l()()IFIEO HAr'l'llHG CODE 

X•t•H 
EVEN PMIT't IS GENERATED ON I,~_., T 

·000 PMITT IS GENERATED ON ~.8,f6- AHO l2 
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BUS ARRAT 098 L 
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MCTM DIR IA an EH L :<C'51) 

BUS AR!lAT De'+ L 
BUS ARRQT 012 L 
BUS ARlfQT 028 L 
BUS MRAT 028 L 

MCTK A8 L 
l"CTIC Al L 

l"CTB 2HO MEM CTC H 
l'ICT" ~OAT OUT EN L :<C't9l 
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eus ARRAT oee L I 
BUS ARRAY De8 L I 
BUS MRAT 01&. L 
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~I 

, 

c 

B 

8 

OCTA- WRITE 
V WCHK 
11101 

TO "8QltT .-??'!£ C'fC c1·---­
cge 8> 

8 

.. , .. 
NO& 

7 ... '>. .. l 

L 0"U Ctt 

7 't 

2 -~- •• -• 1w.1w a~ o 
..,_ IJlllD VII 

OCTA ALIGNED WRITE 
<MUST BE ALIGNED) 

0 

c 

8 

A 

-· 



8 7 

D 

·c 

I 

• 
~ 
I 

~J 
1: 
II ... 
;,j 
~~ c .. .... A 
~r 
a!= 
:J •• :. JI: 

·~ -=-- . . ., 
ii 
• r .... -1 a 
~· 8 7 

READ MAIN; 
VAR INCR 

0 i 011 

READ MAINT. 
BRANCH CHI< 

. 11011 

RE~D MAINT 
ADDRESS 
010100 

.. 

•---ta ID ,.h" ~ C"t 
UH ~QU • 

/ 

11----.. ta Uk• 
C9' U 

.· 

l 2 .,:r • 

RD nA!NT ~DOR; 
RD r,Q!Ni v~~ rNCR; 
RD M~!NT 9R~~CH C~ 

D 

c 

&• 
., 
I+ • ... 
! 

§a ...... 
lo -8 

A 



'D 

c 

8 

• 
~ 
i 

~I 
~~ 

1: 
iS .. 
~· ~, 

A c.-... 
~ ... 
a:t 

=' •• ~~ 

·~ -!' -. •• 
i~ .... ... -· 3M: 

~· 

8 7 

RE~D MAUil 
UBS 

011111 

: 

TDl!IO,.,..CM---1 
c iP' ,,, 

8 7 

... 
.. '• 

6 't 

l -

TO 111-0 l'llal"T 1101tS 
<SN 17> 

TO lllO MllfT llC9'5 
C9f 1.11 

• .... 

0 

c 

TO 91-0 ,.l'CT 110115 
tSN 1.1> 

ic 

11+ 
~ 
! 

.. c-. 10 .... 
!o 
8 

TO 9ll0 ,.l,.T llOll5 
&SN 111 

READ MAINT. UBS 



• 
~ 
I 

~' ~!' 

lj 
ilj 
~x 
C• ;; •• 
=' •• :. ,; 

·~ -~ 
;c1i 

ii 
I r" •• -1 
~. 

D 

c 

B 

A 

8 1 ' 

0 DAT ICY• 
L.¥1111 

1 

MAINT. ECC DATA 
<?~~i ~=) 

' . 

D 

c 

a 

A 



8 

0 

c 

9 

-. ao 

ii ',.. 

lSTMT C-CCWf llT 
GE"E .. T 10. TEST J 

CFltQlt 9t It> 

rsTMT Ect T~ 
.0 Eltll09 CCJllll'ECTlDle TIST J 

cFIQl'I 5M It> 

iCCiii 
lSTMT OAT• ltOT 
T~ TESTJ---• 

c F!Ot SJI It> 

lSTMT O«ttr llT 
T~THTJ 

<FllQl'I 9t It> 

l • ..• 

T1I llll.E 
<SM I> 

MAINT. ECC DATA 
C PA.~T Tl.JO> 

·. 

1 Lt•t 1"7'30 MEM. CNTRL 
MICROCODE F OW <X> '!; ._.,~• 1lv. 

0 

c 

B 

3~ M81~1-0-20 Q 

~1..__ ________ ._e ________ ,,,__ _______ 7 __________________________________ , ______ __.& ..... ____ ~·~~-------------~----------------------~~__..~-----------------



8 

0 

c 

B 

Gl 

? 

~I 
?~ 

·= i~ 
~i 
~-~~ A 
;J! 
A· 

=' ,. 
:. :q 

·~ -N 

"' . '110 R I 
"41 I,.. .... 
=~ • ii 8 

PART IU18ERI ll-li'5J'5-81 

DEVICE TYPEI PQl IE.1..8 

7 

SCMEMTIC SHEET 110-CS·l18l91 -8-MCTK 

LOCATION,OESCRIPTICJO E't't, MCTK MOR AN> DIR COHTRa.. 

ASSIGNED PIN 1U11ER1 

6 

I • COMP • l'IQOE 
l•,..X.PHTS.AOOR,SEL 
)uRSI .,.,.RSI 
'5•,..AI 
,.,Al 

8• LVA81 
9 ....... 

18• GHO 
I I• UR.SUI 
12•,0PEN .LATl 
l l•,OPEN ,LAT2 
l't•,OPEN.LATI 

I '5•uQPEN .LAT& 
1&•,X,LATl 
11•,X,LATI 
18•,X.LAT2 
19•,..0P.ERR 
28• vcc 

1• CPU .CYCLE 

EOUATIONSI 

IF( VCC l OPEN.LAT11 •'UR .SUB 
+,CPU .CTCLE•lC .LAT'] 
•CPU.CTCLE•U8•UR.SU8•..,RSl•,..Rse11Al•AI 
•CPU.CTCLE•'-l8•ut.SUB•..,RSl•RS811AI 
+CPU .CTCLE•,'-l8llLIR. SUB•,RS I •RS8•A1 •Al 
+CPU .C TCLElll.lt. SUBllRS I •RSl!I 

Ii:'( VCC l X .LAT'JI •Ul•l.IR. SL.18•,..i:U 
•Ulml.IR. SUS•A I •,A0•,RS8•,l VA88 
•U891.!R.SUBllAl•A0•"'RS8•LVA88 
•"Mi•ut.SUB 

IF( VCC l lC.LAT2t•,CPi.J.CTCLE•U8•UR .SU9•,AI •"Al 
+,CPU.CTCLE•'-l8•1.1R.SU811Al•AI 
+"CPU.CTCLE•'-l8•ut .SUB•,..AI •Ae•,RS8•"LVA81 
+,,CPU;CYCLE•'-l8•UR .SUB•AI •,A0•,..RS8•LllA81 
+"CPU .CYCLE•,..'-l811MR. Slit 
....... Slit 

IFCVCC J CIPEN.LAT2:•lC.LAT2 
+CPU.CYCLE•l.l0•UR .SUB•,Al •Ae•.,RSI •RS8 
+CPU ,CTCLE•1.10ml.IR. SUB•A I •"A8•"R5 I 
•CPU.CTCLE•,U8•LIR.SlB•Al•A8•"RSlmRSl!I 
+CPU , C TCLE•l.l0•UR. SU8•"A I •"Ae•RS I •RS8 
+CPU.CYCLE•LIR.SUB•,..Al•A0•RSl•RS8 
•CPU ,CTCLE•LIR .SUB•Al•,..Ae•RSI •RSB 

I FC VCC J X .LAT I : :al.l09UR. SUB•AI 
•1.109UR. SUB•,,A1 •"A8•,..RS8•"L VA81 
+1.18llUR,SLJ8•"Al•Ae•"'RS811LVA81 
........ "".Slit 

I FC VCC J OPEN .LAT I I •"ut. Slit 
•,CPU .CTCLE•X .LAT I 
•CPU.CTCLE-..•UR .SUS•,AI •Al•.,RSI •"RS8 
+CPU.CTCLE-.i8•LIR .SUB•,..AI •,RSI •RS8 
+CPU .CTCLE•,.'-l811\.1R, SUB•AI •Ae•"RS I •RSI 
•CPU.CTCLE•U8•LIR.SU8•..,Al•.,A8•RSl•RS8 
+CPU .CYCLE•UR .SUB•..,AI •Ae•RSI •RSI 

IFC VCC J 0PEN.LAT8z-.,UR.SU8 
•,CPU.CTCLE•l.l8•UR.SU811AI 
•,CPU.CTCLE•'-l8•ut .SUS•,AI •A8 
•,.CPU .CYCLE•Ulml.IR. SUlllL VA1811"1t51 
•CPU.CTCLE•Ll8•ia ,SUB•.,AI •,.Al 

IFC VCC J OP .EIMI •CorP ,l100£11RS8•AI 
•lC.PHTS,AOOR.SEL•RSI 
•)(,PHfS.~.SEL•RSe•AI 

7 

PART NU'18(R: l'3-9'tl.J'5-81 

OEvtCE TTP£c PAl..lbl.8 

SCMEMATIC StEf:T llO·CS-'18'391-8-MCTA 

LOCATION,OESCRIPTIOHI E't6, Pf.4YSICAL .:IOORESS DECODER A 

ASSIGNED PIN 1U11ER1 

1 •,..FPlA 
2•,,FP'tA 
l•..,FP'38 
't•,FP..9 
'5• PA21 
&• PAIS 
1• PA19 

ECIUAT I OMS: 

8• PA28 
9• PA21 

18• GHO 
I hdNH,UCS.SEL 
12•,PNXn 
11•,,FP')C 
l't•,FP'tC 

IFC VCC J PNMl11 •,..SELA•,SEL8•..,SELC•,..PQ2l 
+,SELA•,,5ELB•..,SELC•..,PQ2l 
+"SELA.,SELB•..,SELC•..,PQ21 
•"SELA•,..SELB•..,SELC•,..PA28 
.,SELA•,..SELB•,SELC•,PA 19 
• ,SELA•,,SELB•"SELC•,..PA 18 

1'5:s PQ22 
l&•,..SELC 
17a..,SELB 
18a,..SELA 
19•,UB.PH.AOOR.SEL 
28• vcc 

u:c VCC J L.8.PH.AOOR .SEL: zPA2'J•PA2l•PQ2111f>A2811f>Al9•PA18 

IF[ VCC J SELC: aFP'tC•,..PQ21•"PAii!211f>Al t •.,PA20•"PA 1 'l•PA 18 
+FP'tC•.,PQ2l•,PAC2•PA21•,..PA28•PAI9•,,PAI 8•" [NH .L«:S, SEL 
+FP'tC•FP1C•,PA2l•,..PA22•PA21.,PA28•PAl9•PAl8 
+FP'tC•FP1C•,PQ21•,PA22•PA2 I •PA20•,..PAI 9•,..PAI B•., INH .LM:S. S 
+...FP'tC•FP1C•,,PA21•,PA22•,..PA2 I •"PA20•PA I '3•.-PA 18 
+FP'tC•..,PQ2']•.-PA22•PA21 •,PA28•,..PAI '3•.,PAI 8•(1+4 .L«:S.SEL 
+FP'tC•FP1C•,..PA2'3•,..PA22•PA21•"PA28•PAl9•"PAIB•INH.l.ICS.SE 

IFC VCC l SELB: aFP't8•..,PA21•"PA22•,PAl I llf>A28•"PA 1'3•PA18 
+FP't8•"PA2)•.-PA2l•"PA21mPAZB•PA19•,PAl8•"1'*4.LM:S.SEL 
+FP't811FP18•,..PA2l•,..PA2l•,PA21•PA28•PA1'3•PAl8 
+FP't8•FP1B•,PA2'3•,PA22•PA21 •"PA28•"PA I 9•.,PAl 8•, l NH .1.£5. 
+ "FP't8•FP18•,..PA21•.,PA22•,,PA2 I •"PAl8•,..PA I 'l•PA I 8 
+FP't9•.-PAll.,..PA22•,..PA2 I •PA29•,PA I '3•..,PA I 8• I t+f .L«:S, SEL 
+FP'tBllFP'39•,..PA2'3•.-PAl2•.,PA21•PA28•PA1'3•,PA18•1NH.l.ICS.SE 

IF[ VCC J SELA: •FP'tA•,,PA2l•"PA22•,.PA21 •;PAl8•,,PA I '3•PA 18 
+FP'tAm.,PA2)•..,PA22•,PA2 I •,1PQ28.PA I '3•;PA I 9..., I NH • LICS. SEL 
+FP'tA•FP1A•.,PQ2'3•,..PQ22•..,PQ21 •,PA2811PA I '3•PA I 8 
+FP'tAmj:'P'lQ•;PA2'3•,.PA22•,PQ21 •PA28•,..PAI '3•,.PAI B•; (l+f .l.ICS. 
+"'FP'tA•FP1A•,PA21•,PA22•,PA21•"PA20•"PAl'3•,,PAl8 
+FP'tA•.,PA2'3•,..PA22•,.PQ21 •;PA28•.,PAI '3•"PA 18• !NH .UCS. SEL 
•FP'tAmFPlA•,..PA2)•;PQ2z•,..PAll•,..PQ28•PA1'3•"PA18•ll+f.UCS.S 

'5 

2 " ..• 8-8-lf.t~ ~ 0 
• .,.,. JODl •ts 

PAAT IU'l8EA: 21-B'il...1'5-ee 

OElllCE TTPE: PALlfal.8 

SCHEMATIC St£ET l:D-CS-"8191-1-r'ICTA 

LOCATION,..OESCRIPTIC)n E'5'5" PHT5lC$1il Q()ORESS OECOOER B 

ASSIGNED PIN IU'18ERI 

I HFP')O 
2a,FP'tD 
)•,,FP1E 
't.,..FP'tE 
'5• PQ2) 
6• PAIS 
7• PA19 

8• PAl9 
9• PA21 

18• GfoC> 
I ,,.,..I,....LCS,SEL 
I i?"'H>lft 
I 'J•'PM:IOt ,.,.,,(,IC .Rlllft 

1'5• PQ22 . 
16•,.l.8.AOAP.REG.SEL 
17•,SELE 
18•..,SELD 
I '3•"5EL .l.ICS 
29• vcc 

li:"C VCC l N>Cl'1: •PM>m•"L.18 .AOQP .R£6. SEL•.,SELO•,..SELE•16K .RAft 
+PNXM•.,UB.QCQP.REG.SEL•,SELD•"SELE•PA21 
•PNXM•"L.8.AOQP.llEG.SEL•"'SELD•,.SELE•PQ22 
•PMXM•"l.8,AOQP.REG.SEL•"SEL0•'5ELE•PA21 
•PMXM•.,l.8.AOQP.ll£6.SEL•,SELO•"SELE•PAl8 
•PMXM•.,L8.QCQP.ll£6.SEL•,SELD•,.SELE•PA19 
•PNXM•,l.8.QCQP,R£G.SEL•,,SELO•,.SELE•PA18 

li:'CVCC l UB.AOAP.REG.SELr .. ~29PAZl •PA20•,PAP~•PA18 
+PQ2111f>Al2~1mPAle•PA1'3•,PAl8 
+PA21•PA229PCl21 mPAat•;PA I 'J•;PA 18 

IF[ VCC J SEL .i.£5: ,., I 6k" .RAM•~'PA22•,..PA21•;PA291t"PAI9 
•;PA18•,li.t.UC5.SEL 

IFC VCCl SELE:=.,l&IC .RAMllF~•~2•,PA21•,.PA28•,..PAl'3•PA18 
+;t61(,RAM•F~•,PQ2111f>All•,PQ2t•;PQ28-PAl9 

a.-PA18•,l .... i.£S.SEL 
•"16K.RAMllFP'1£11FP')E•;f>AC')llf>A22•,PA21•,PAl8•PAl9•PAl8 
+"l&IC,RAMmf~llFPJE•"f>ACl•PAl2•,PAll•PA28•,PAl9 

a;PQl8•.,1Hof.WCS.SEL 
+161(.RAnw.-FP'1£11FPJE•.-PA21•,.PA22•,PA2111f>Al8•.-PA1'3•,PA18 
+/lfal(.RAl"lllFP'-£•,PAC!lllf>A22•"PA21•,.PA20•.,PA1'3 

•.-PAI 8•1"°".WCS .SEL 
+/l6K.RAMmFP<.£11FPJE•"PA2111f>A22•,PA21•"PA28•PA19 

•"PAl8•l"'".WC5.SEL 

IF[ VCC J SELD: :ulfal( .RAM•FP'tO•~rl"AC!2•PA21 •PAl8•,PA1911f>Al8 
., lr.K .RAM•FP'oo-rl"AC!lm....PA2211PQ21•PA2811PAI9 

•,1PAl8•/f .... 1.CS.SEL 
+/l&l<.RAMmF~PJO•,..PAll•..,PA22•PA219PA2811PAl911PAl8 
•,16K.RAMlll=~P'JOtl,PA2111f>A22•1PQ2!•,1PQ28•,.PA19 

•;PA 18•" [1+1 .WCS. SEL 
+161C.RAl"l•"FP't09FP109,,PA21•,,PA22•,,PA21•.,PA2811PA1'3 

•PAIS 
•"lr.K.RAM•i:'~~•,PA22•PA21•PA29•,PA19 

•,PAl8•l .... UCS.SEL 
•,16K.RAM•FP'tOaFP10m"PAll•,PAii!2•PA21•PAC8•PAICJ 

•,PAl8•1i.t.l.CS.SEL 

21-82'5.1'5-81 
i!l-9'tl ...1'5-81 
21-8"1...1'5-81 

MEM. CTLR. ROM 

D 

c 

a 

I I 



8 

D 

c 

B 

c;'I 

2 

' ~A 
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~i 
~~ 
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~I 
R· 

=' ,. 
:. ~ 
i~ 
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"' -. .... o 

~~ 
I ,-.... 
=~ • 
i~ 8 

PQllT Na.-11 21-.... .IS-• 

OEYtCE TTP(s NL.lkl 

7 

SCtCMT IC SHEET ••O-CS-"8191-1-PCTA 

lOCATIQN.l'DESCRIPTIQNa E .. , CONTIOl PREFITCM 

ASSlGl'EO PIN NLJ9£Rl 

1 • CSR.14J 
2•1C:PUG 
l• c.£N.CONT .LATCM 
't• PG.BtC>.PREF 
'5• PG.ltC> 
&•,Lii.CSR 
'1• lYAl 

EQUATIONS& 

I• lYAl 
4J• Eft.S&Jt.C\.• 

, .. GNO 
Ila tC 
12•,CP.MT.AOOR 
11• CPU.CTCLE 
l't•IC:LR,l,9,ROS 

IFI YCC J CP .ART .AOORa .,ep .PREF .QDDI 

lFl vet J ,.CSR.i!.CLIC1•,ERtt.Sllt.CLK9'.YAl 
.,ERR. Slit .CLIC•"l VA] 
•,EllR.51.1'.CLK•,LIR.CSR 
•,LIR.CSRllCPU.C1'CLE 
•CPU .CTCLE•'L VAl 
•CPU .CTCLE9L YAi! 

IFC vet J ,LIR .CSR, I: .,MR .CSR 
. •'LVAi! 

•LVAl 

IF( VCC J CP .PREF .QDDRa •'CSR. I 9atPUGllQP£N.CONT .l•TtH 
•CP .PUF .AOOR•,c.£N.CONT .LATCH 

•OP .PUF .AOOR-CPUG 

IF[ YCC J PG.80UNDz •aP .PREF .QOORllPG.ltC).PR£F .,ep .PREF .QOORllPG .ltC) 

7 6 

5 

PflAT Nll'lll(Rt. ll-161.IS-81 

OEYltE TTP£1 Nl.lr.L.I 

SCtCl'IATIC SHEfl a:o-cS-"8191-9-PCTF 

LOCATION-'DESCRIPTtQN1 H,, PCTF CSR CONTROL 

ASSIGl'EO PIN tU'8ER: 

1 s,.ERR .aoott .cur .A 
2•,.SERR 
l•,.ERR 
't• JNM.R€P.CllO 
'5• CPU.CYCLE 
6• ERR.51.1'.Cl.IC 
'1•,LIR.CSR 

EQUATIONS: 

B•,CLR .1..8 .RDS 
9• 2M0.1'1En.CYC 

18• GNO 
11 • L .ECC .DJS 
12• NC 
11• LCRO 
I 't•,DAT .ERR 

I '5•,UB .LRDS 
I&• tC 
17• NC 
18• LRDS 
141• NC 
28• YCC 

IF[ \ICC l 1.9.LROSI •'SERR•ERR•ERR .AOOR .CLIC .All,CPU .CTCL.E 
•'CLR.LB.ROSlll.8.LRDS 

JF[ \ICC l OA1.ERR:21SERR•ERR•ERR .ACOR .CLIC .AllCPU .CTC\.£ 
•ERR•ERR .ACOR .CLIC .A.._ .ECC .DlS•CPU.CYCLE 
•SERR•ERR•ERR.AOOR.CLIC.A•,1"'4.R£P.CRO•CPU.CYCLE 
•,CPU.CYCLE•,LIR.CSR-c>AT.ERR 
•,ERR.Sllt.CLIC•'"'·CSR•DAT.ERR 
•'"'·CSR•2M0.1'1En.CYC-c>AT.ERR 

IFl YCC J 4.JtDS: sCPU.CYCLE•ERR.Sllt.CLK•,2MO.nEn.CYC 
•Lii.CSR 
.,LR05•5ERR 
.,ums•,ERR 
•'LR05•,ERR .AOOR .CLIC .A 
•'LR05•,CPU .CYCLE 

I Fl YCC J '1.CRO: zCPU .CYCLE-ERR. Slit .CLIC•'2MO .MEn .CYC 
•Lii.CSR 

5 

.,lCRD•.;SERR 
•'LCRO•,ERR 
•,LCRO•,.ERR .AOOR .CLIC .A 
.,.LCRD•,CPU.CTCLE 
•"LCRD•ti.4 .REP .CRO 

2 'if .... e-e- 1E.t8" 19 a 
._... JaDl :a1s 

PART ~R: 21-91.71(']-88 

OEYICE TTPEI PALl&R't 

SCHEMATIC SHEET l:O-CS-M8191-9-MCTL 

LOCATlCJVOESCRlPTICJU El-El .E1l-£1,, DATA ROTATOR L LATCH 

ASSIGNED PIN NUnEJER: 

h R£G.CLIC.H 
2z,IA801 
l•,IABe8 
't•,IA81ft 
'5•,IA82't 
,.,Al 

8a:"TCI 
9,.,~ .l)ATaJT .EN 

18• Gf'C) 
11•,.0IR • .-n .EN 
12" MC2't 
n• nc1r. 
l't•"():ISC't 7a,AI 

EQUATIONS: 

?F[l'10R.OATOUT .ENJ ,l"IC2't:• CTCh1Al•,A8•,tA82't 
•,Al• Q8•'1ABa8 
• Al•,.Al•,IA808 
• Al• Al•,.lABlft 

•,CTCl•,At•,,Ae•,~ 

IFCl'10R.OATOUT.£Nl ,Mtl&:stTCt•,At•1A8•,lABl& 
+CTC 1 •,A I• 1118a, lABZ't 

+ Al •,.Aem,. IABeli!I 
+ Al• Ae•,IAB08 

•,CTCl•,Al•~lft 

OQ82't: :s CTCI •,l"IC>R .OATOUT .EHa,At •'A8111"1C2't 
• CTC1•,l'10R.C>QTOUT.ENa,AI• AS-nc1& 
• CTCl•,l"IC>R.OATOUT.EHa A1•,Q8•nte8 
+ CYC1•,l'10R.DQTOUT.EH• Al• ASllMCEl8 
•'CTCI•~ 

OABt&:=CTCl•,l'10R.DATOUT.EH•1A1•,oe-MC16 
+CTC1•,l'10R.C>QTOUT.EH•,Al~e8 
+CTC1•,r'CR.OATOUT.£HaAl•ri:e-n::ee 
+CTCt•,l'10R.OATOUT.EH•AlllQ8.-C2't 
+,CTCl•OABlft 
•CTCI •,Al •Ae•IA82't•11:1R .OATClJT .EN 

OA888:•CTC1•,l'10R.DATClJT.EHll,Al•,i:e-n:;ea 
•CTC 1 •,r'CR ,[)QTClJT .EH•,AI •i:e-n::ee 
+CTCl•,l'10R.OATOUT.EHaA1•,A8.-c2't 
+CTCl•,l"()R.DQTOUT.EHllQl•ae.-c1& 
+ "CTC I •OABeB 
+CTC1•1'10R.OATOUT.EH•,.AlllQ8mlA81£t 
•CTC1•~.[)QTClJT.ENaAl•,Q811lA82't 

QA8881•CTC1•,r'CR.OATClJT.EHll,Al•,.Q8mnC98 
+CTC I •'l"()R .OATClJT .EH•,Al •A8anc2't 
+CTCU'l'10R .OATClJT .EHllAI •,Qlml'ICI 6 
•CTCl•,11:1R.OATOUT.£N.at~88 
.,CTC I •OABel 
•CTC1•1'10R.OQTClJT.EN•,Al~lJ:l898 
+CTCI •MOR .OATClJT .£H•A1 •,QSllIABIS 
+CTC1•l"OR.OATOUT.ENllA111Q811li:l82't 

1F(l'10R.OATOUT .El'tJ ... ncee:=CTC1•,A1•.J'A8•,IA&e8 
•CTC1•,A1""'8a,IA816 
+CTC1aA1•1Cl99,lA82't 
+A19A8a,IASBI 
•,CTCl •,Al •-'OA888 
•'CTC111Al•"Ai9"0A888 

lFCl'10R.OATOUT .ENJ ,l'IC881•CTCl•,AU.,Al•-'lABM 
•CTC I •,A 1 ""'8a, I A888 
+CTClaAl•,.Aell-'lABlft 
•CTClllAl11Q89,lA82't 
•'CTC1 •-'OA888 

1'5=,.0ASU; 
1& ... ,0A888 
,., ..... OAB88 
18• 1'1Ce8 
19• ncee 
28• vcc 

21-""'.15-98 
21-e&l.15-81 
21-e1:nc1-ee 

TITL.EZ MEM. CTLR. ROM 
AND PAL LISTINGS 

REV. 
M8'391-0-0 
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PQRT Nl.'9RI 2l-8191Cl-98 

DEVICE TTPEI Pilll. l&R't 

SCMEnATlC SHEET aao-cS-"81'1-8-11CTB 

LOCATIOIVOE:SCRIPTIOIU E't1,E'58, VM <2 INPUT l'IU>C> 

ASSIGNED PIN Nll'e(RI 

ts REG.CLIC 
2• A8 
1• ee 
't• Al 
"S• 81 
i• Ai 
1• 82 

8• Al 
9• Bl 

18• GND 
I I a REG .OUT .EN .L 
12• CARRTl.OUT 
ll• LOAD 
l't• LVAl 

ECIUA T l C»f§a 

IFlVCCJ ,.CARRTl.OUTl•,.LVAl 
•'I.VAZ 
•'I.VAi 
+"l.YA8 
•,.CIN 

"LVAll•,.LOAD•...CONTROl.•,lYAl 
•lOQO•,CONTROl•,Al 
•lOQO-CONTROL•,Bl 
•'LQA09CONTROL.9LVAl91.VA2•lVA19LVA8•CIN 
•'LOAD-CONTROL.•,.lVAl•,.LVAi 
+'LOAD-COHTRa..•"LVAl•,.l.VAI 
•'LOAOmCOHTROl•"LYAl•,.LYCl8 
•'LOQO-COHTROL•,.LVAl•,CIN 

'LVAi:s,.LOQC)•,.COHTROl.•,l.VAi 
•LOAD•,.COHTROL•,.A2 
•lOAD-CONTROL•'R 
• 'l.OQC)-CONTROL Ill. VOC!lll. VA I Ill. VA8-C JN 
•'lOAOmCOHTROl•"LVAi•"LVAI 
•"LOQC)-COHTROl.•'lVAi•,.LVA8 
•"LOQO-CONTROl..•"LVA2•,.CtN 

"LVAll•"lOAD•,CONTROL•,lVAI 
+LOAD•,.COHTROl.•,.AI 
•'LOAO-cOHTROl.91.VAlaLVAB-CJN 
•'LOQC)-CONTROl•,LYAl•'l.YCl8 
•'LOAO-c:OHTROL•,LVAl•,CIH 

'LvA8:•,LOQC)•,.COHTROL•,lVA8 
•LOQO•,.COHTROL•,Ae 
•LOAD-CONTROl.•"88 
•'LOAO<OHTAO..-C IHllL VAi 
•'L0A0-CONTROL•,CIHll'LYCl8 

·7 

l"S• LYA2 
Ii• I.VAi 
11• LYM 
18• CONTROL 
19• CIN 
ZB• VCC 

PMT NU'l8Ell: ~1-81 CJICl-98 

0€VICE TTP(: Nl. lflR't 

SCMEMTIC SIMIE£T 1: O-CS-"8191 -8-11CTB 

LIXATIOWD€SCRIPT101U E26,E19,E&l, VM <2 INPUT l''IU>O 

QSS I GNED PUI 'IJ'IBERI 

I• REG .ct.I( 
2• A8 
l• 98 
't• Al 
"S• 81 
i• A2 
1• BC! 

ECIUATIONSt 

8• Al 
9s Bl 

18• GND 
11• REG.OUT .EN.I. 
12a ·Cf:IRRT'l .OUT 
11• LOAD 
l't• I.YA') 

IF[ VCC Ji -<MRYl.OUTI •"LYAl 
•'LVAi 
•"LVAI 
+'CIN 

"LVAl:•"\..DAO•,CC»fTROl.•'LYAl 
illlOAO•,.COHTROL•,.Al 
tot.OAO•CC»fTROl•"Bl 
•l\.OAO•CONTROl.•LYAl•LVAi9LVAt-ClN 
•.tl.OAO•COHTROL•,LYAl•,.LYA2 
·~OAO•CC»fTROl.•'lVAl•,.LVAI 
•"'LOAO-COHTROl.•'LYAl•...CIN 

'LYAil•"\..OAO•,.CONTROl.•,LYQC! 
~OAO•,CONTROl.•,QC! 
•LOAO•CONTROl.•,.82 
•.rLOAD•COHTR0LaLVA211l.VAl•CIN 
*""-OAO-COHTROI..• 'l VOC!•'l WU 
·~OAO-COHTROL•'l VQC!•...C IN 

"LVAl:•~OAO•,.CONTROl.•'LVAI 
·~OAO•,.CONTROl.•,.At 
~OAO-COHTROl.•,.81 
•.rt..OAD-COHTROLllLVAl-CIN 
•"'LilAD-CONTROl.•'LVAl•,ClH 

'LYC18t•-"t.DllO•'l.YA8 
<ot!.OllC•,CONTROl.•,A8 
~CAO•CONTROl.•"88 

'5 

l"S• LVAi 
Ii• LYA1 
11a LVA8 
18• CC»fTROL. 
19• CIN 
ze. vcc 

2 .;o. I 

PART IU18ER: 2l-~1Kl-88 

DEVICE TYPE: PAl.16R't 

SCME11AT IC SHEET 1:0-CS-118191-1-l'CTE 

LOCATlC»f,.OESCRlPTlOtO E186,. 11CTE Pa.ER uP &. INIT 

ASSIGNED PIN Ml.J18ER: 

1" REG .CLIC 
2• OCLO 
')a '5V.PMR.uP 
't• OPEN .Fl.H: .UIT 
"Sa ERROR 
i• Al.I.OW.REF 
1• 8"STN 

ECIUATI ONSI 

8• tSSTM 
9•,.REF .IN.PROO 

18• GfoC> 
11"' REG.C)JT .EN.L 
12• LISSTH 
11•,.START.REF.CTC 
1't•,Tll"EC)JT 

lF[ vcc l PURF .OR .REF; •STMT .REF .ere 
•PUR.FL 

IF[ YCC J 'L ISSnt&s,.8"STN9,INT1t 
•'lSSTN•,LISSTM 
•ERROR 

PUR.FL:•,.PUR.uP.FLP 
+PUR .FL•OCLO 
+OCLO~N.Fl..JolC.LAT 
•OCLO•Al.LOW .REF 

PUR.uP.FLPl•"SV.PUR.uP 

Tll"EOUT .A: zREF. IN .PROG 

Til"EOUT; •Tll"EOJT .A•,.REF. IN.PQOG 

1'5.,TJ~OUT .A 
16•,.PUR,FL 
11• ,.PUR .I.JP .FLP 
18• INTR 
19•,P\llF .OR .REF 
ZB• YCC 

21-8191(1-• 
21-119<1-• 
21-8i!'JIC1-• 

D 
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B 
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PART tU"BERI 21-126«1-ae 

DEVICE TTP(1 PAL. lfllf't 

SCHEl'IATlC SHEET ISO-CS-"8l'Jl-9-MCTF 

LOCATlQHIDESCRlPTIONa Er.81 ntTF ~IEIUS CSR 2 

ASSlGHEO PIN Nt.118ERI 

I• REG.CLIC 
2•,CLR.ERtt .,., ..... 8• VAL.ID 

9•1TSME 
18• GND 

... ,Ul.RDS 
'5•,&a.NOT .YALU) 
ft• GEN.Pe 

11 •,REG.QJT .EN 
12•,TB.PQA .ERR 
11• PAR.A 

1• PRQT .PAR l't• Lia.NOT.VAL.ID 

EQIJATlONSs 

IF[ VCC J TB.PM .EfKh •GEN .P8mPROT .PM•1PAR .A 
•GEN.P8•1PRQT.PCIR~.A 
.,GEN .P88PROT .PM~ .A 
+1GEN.P8•,PROT.PAR•,PAR.A 

"'Llolt.NOT .VAL.ID 1•LUl.l'OG't9,Llolt.NOT .VAL.ID. 
+LUI. TB .PM .ERR•,LWR .NOT • VAL 10 
•T8,PAll.ERR•1Llolt.NOT.VAL.lD 
+1WR.NOT.VALlO•,LMll.NOT.VAL.lD 
•CLl~.ERR 
•LUl.ROS•,Llolt.NOT.VALID 

"'LUl.ROS1•,Ul.ROS 
•CLR.ERtt 
•Ll.8.T8.PAR.ERR•1LUl.ROS 
•LUl.N>Cn•,LUl.ROS . 
•LWR.NOT.VAL.10•,LUl.ROS 

'LUl.H>C11:•1N>C11•1LU1.H>C11•VALlO 
•CLR.ERR 
•LUI. TB .PAR .ERR•1LU1 .fOCn 
•T8.PAR.ERR•1LUl.N>Cr'I 
•LUI .ROS•1LUI • .ocn 
•LWR.NOT.VALID•'LUl.HXr'I 
•l.a.NOT.VALlD•,LUl.H>Cn 

6 

1'5• LUI.RDS 
16• LI.It .N>Crl 
11• LUI.Tl.PAR.ERR 
l8•1T8P8 
I 9•1IJI .EAR. Sll" 
28• vcc 

1LU1.T8.PAR.ERR:•1LU1.T8.PM.ERR•1PAR.A91GEN.P8•PROT.PAR 
•1LUl.T8.PM.ERR•1PAR.AllGEN.P8•1PRQT.PAR 
•1LU1.T8.PM.ERR•PAR.A111GEN.f'891PRQT.PAR 
•'LI.It. TB .PM .ERR.PAR .AllGEN ,ptmPRQT .PAR 
•CLR.EH 
•LUl.ROS•1LU1.T8.PAR.ERR 
•Ll.a.NOT.VAL.I0•1LIJ8.T8.PQR.ERR 
•LUl.H>C11•1LUl.T8.PAll.ERR 

IF( TBl.IE J TBP81.,VAL10•,GEN .P8•1PRQT ,PQR 
•VAL.10•1GEN.P88PROT .PM 
•VALID•GEN.P8•1PRQT.PAR 
•'VALIOllGEN.P8•PRQT.PAR 

IFtVCCJ Ul.ERR.Sll":•IOCl1 
.,VALlO 
•la.NOT .VALlO 
•GEN.P811PROT,PQR•1PAR.A 
•GEN.P8•1PROT.PARllPQR.A 
•1GEN.Pe•PROT.PAR•PAR.A 
•1GEN.P8•1PRQT .PM•1PM.A 

lFlVCCJ 1PAR,A1•1TBP8•1VALID 
•TBPltlVALlD 

REVISIONS 
Cl« CMAHGE NO. REY 

7 

PART Nll'8(R: 21-~1-M 

DEVICE TYPEI PAL.IDR't 

SCHEl'IATIC SHEET e:D-CS-"8l'Jl-9-MCTE 

LOCATJQHIDESCR?PTJONI £91, ARBITRATOR 

ASSIGHED PIN IU9ER1 

I• REG.CU 
2• LNF'tt 
1• LSQCIC 
't• LB8SY 
'5•,Tll"EQJT 
6• c~ 
7•,CONT.FUNC.LAT 

8• SET.LOCIC 
9• CPU>R 

18:s GND 
1 h,REG.QJT .EN 
12• CLEAR.LOCK 
11• LMSYN 
l't•J>LOCIC 

LOCKl•LOCIC•ICLEAR.LOCIC 
•SET.LOO<•,CLEAR.LOCIC 

RI: =TIMEOJT-.PG 
•Rl•NPG 

NPGZ•LNF'tt•J>L~IC• ... LOCK•,SET.LOCIC 
•LHPll•,lSQCIC81..0CIC•1CPIJR•1CPIJG 
•loPG•,Lsaoc•Rl•,Til"EQJT 
•NPG•"'l~IC•,RI 

l'5•1RI 
16•.,CPUG 
,,.,loPG 
18• l88SY 
19•,Ul.ACTIVlTT 
211• vcc 

CPUG1•LOCIC•1CONT.Fl.IC.LAT•C~•,CPU>R•11f'G•1LSQCK•1LB8ST•1IBBST 
•LOCK•,CONT.Fl.IC.LAT•C~•,CPUOR•IBBST 
•,LOCK•,CONT.FUNC.LAT•C~•,CPU>R•'LMSTN 
•CPUG•,CLEAR.LOCIC•"'SET.LOCIC•1CPUOR 
•CPIJGa,CLEQR.LOCIC•SET.LOCK•,CPU>R 
•CPUG-c:LEIAR.LOCK•1SET.LOCIC•1CPUOR 

IFC VCC J Ul.ACTIVlTT: :LNPR•,IBBSU1LOCK 
•LSQC1C•1tB8SY•,lOCIC 
•loPG•,IB8ST•'LOCIC 
•LS85T•1 l88ST•"LOCIC 

2 9-8-1 &UM 19 (J 
dMW IClr.I WIS 

PART IU18ER: 21-9681Cl-91 

0£VICE TTPE1 PALIDR't 

SCHEMATIC SHEET e:o-cS-"8J'31-9-ntTF 

LOCATIO•VDESCRIPTIONI EDS, CSR 18 

ASSIGf.ED PIN NUnBER: 

l:s REG.CLIC 
2•,CLR.ERR 
1"'1.8.ACT 
't• VAL.ID 
'5•,Ul.PHYS.AOOR.SEL 
i•"UI .REG.SEL 
7,. PQGE .BOUNO 

EQIJATl OMS: 

Sa,AOOQ.PH 
9=,2 .!"En .CTC 

18• GND 
11 a,REG .OUT .EN 
12:s1P.EH.Sln 
IJ• STS.AORS.VIOI.. 
l't• WR.lCPG.ERR 

IFCVCCl P.ERR.Sl,J!:sWR.lCPG.ERR 
•QOP .REG. SEL 
•Ul.BUST 
•LVAL.ID 

,WR.>CPG.ERR::CLR.ERR 
•"'2.l"EM.CTC 
+.fPQGE.BOl.t()•,STS.AORS.VJOI.. 
•1STS.AORS.VIOL•1Ulil.O«•,CLR.ERR 
•AOOR .PHll,STS.llORS.vIOL 

1QOP.REG.SEL:•CLR.ERR 
.,UB.REG.SEL 

,UB.BUST::CLR.ERR•,Ulil.CHIC 
•,UB.ACT•,CLR.ERR•l.'R.O« 
•,Ul.ACT•,.CLR.ERR•,'4R.C>« 
•1U1.PHTS.AOOR.SEL•,~.ERR11YR.CHIC 
•,Llt,PHTS.AOOtt.SEL•,CLR.ERR•1WR.CHIC 

'LVAL.JD: •CLR.ERR 
•VAL.10 
•AODR.PH 

IFCVCC J WR.NOT .VAL.ID:•.?.l"EM.CTC•~ID•,.AOOR.PH 
•2.l"E".CTC•STS.AORS.vlOL 

1'5:s AOP.REG.SEL 
1&• Ul.eus-r 
17a LVALID 
18•,l.'R.HOT .VAL.IO 
l'3:s1&a.Ct« 
.?I• VCC 

TITLEi MEM. CTLR. ROM 
AND PAL L STINGS 

REY. 
M8191-0-0 A 
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PQRT NU"8ERI 2l-18'51C't-88 

DEVICE TTP(a PAL.IE.Rft 

7 

SCloEl"IATIC SHEET 110-CS-M8lCJl-8-MCT8 

LOCATlCIN/DESCRIPTlQNI E't2, MCTI VM 6 BlT CCUITER C 8 J 

ASSIGNED PIH NU"8ERI 

ta REG.Cllf 
2• A8 

8• CONTROi. 
9• LOQO 

18• GMO l• Al 
... A2 
'5• Al 
&• .. 
,. A'5 

I I •,REG.Cl.IT .EN 
12• STS,AOftS.VllJ'. 
1 l• LA'5 
l't• LA't 

ECIUAT lONSI 

!F! ...CC! 1CYC 61\DC Utnt 1' •"'I LIM 
·-·-·~--···~~~LA1. 

•'LA2 
•'LAI 
•'LAI 
•'ClN 

'LA'51•LOAD•,.CONTROL•,.A'5 
•"LOA0•,~*'5 

'LA'tt•LOAO•,CONTRO..•,.A't 
•'LOAD•,CONTRO..•,LA't 
+'LOAD-CONTRO..•LA'tlll.A'l•lA211LAI 11\.Al-C IN 
•'LQ4:IO•CONTROL•,lAB•,LA't 
•'LOQO-CONTRO..•,LAl•,LA't 
+/LOQO-CONTRO..•,LA2•,LA't 
•'LOAO-CONTRO..•,LA)•'LA't 
+'LOAD-CONTRO..•,CINll,LA't 

'LAlt•LOQO•,CONTROl.•,Al 
•'LOAD•,.CONTROl.•,LAl 
•'LOAD-CONTRO..ll\.Alat.A211\.AI aLAB-C IN 
•'LOQO-CONTRO..•,LABm,lAl 
•'LOADllCONTRO..•,LAl•,lAl 
•'lOAO<ONTRO..•,lA2•,lAl 
•'LQ4:IOllCONTRO..•,Ctt·•'LAl 

'lA2:•LOAD•,CONTROl.•'A2 
•'LOAD•,CONTROL•,LA2 
•'lOADllCONTROL•LA211LAl•lAB-CIN 
•'LOAD-CONTRO..•,LAl•'LA2 
+'LQ4:IO-CONTROL•,lAl•'LA2 
•'LOAD-CONTRO..•,Ct.,._,LA2 

'lA11•LOAD•,CONTROL•,A1 
•'LOAD•,CONTROL•,LAI 
•'LOAD-CONTROL•LAlmlAl•CtH 
•'LQ4:IO-CONTROL•,LAl•,lAI 
•'LQ4:IOllCONTRO..•,Cl,..,LAI 

'lAe : •LOAD•,.CONTRO.. •,Ae 
•'LQ4:IO•,.CONTRO..•,LA8 
•'LOAD-CONTRO..ll\.A811Cl"4 
+'LOAD-CONTRO..•,CINll,.LAe 

REV 

1'5• LAl 
Ii• LA2 
11• LAI 
'I• LA8 
19• ClN 
29• vcc 

5 

PMT ...,_RI 21-88f.IC't·88 

DEV I CE TTPE 1 PAL I E.Rft 

SCl-EMATIC SHEET ll 0-CS-M81'31 -8-MCTIC 

LOCATION,.D£SCRIPTtON1 E72,. MCTK ~TA ROTATOR CONTROi. 

ASSIGNED PIN .U.R1 

I• REG.Cllf 
2• LVAI 
l• LVi:ll 
't• CPU.CTCl.E 
'5• LOTI 
6• LOTI 
1• LUICI 

8• LUIC8 
9• BTTE .OFFSET 
,,. Gt«> 
I I .,REG.Cl.IT .EN 
12• Fl 
1 l•'Al tGH.UI 
l't•,2.ME".CTC 

1'5•,.RS8 
16•,RSI ,,.,. 
18.,AI 
19• Ft 
29• vcc 

2.ME".CTC:•CPU.CTCLE•LVAlll\.OTI 
•CPU.CTCLE•'LVAlllLVAl•LDT19LDTI 
•'CPU.CTCLE•,lU8C1111.VAl•8TTE.OFFSET 
•'CPU.CTCLEll\.L8Clll\.UIC811LYAlll\.VA8•8TTE.OFFSET 
•/CPU.CTClE•LL8Cl•,.LLllCBlll..VAl•BTTE.OFFSET 
•CPU.CTCLEmt.VAlllLVAB•LOT8 

RS8••CPU.CTCLEat.DT8 
•,CPU.CTCLE•'LU9CI 
•,CPU.CTCLE•,.LUBCB 
•Fl 
•Fl 

RSl:=CPU.CTCLEllLOTI 
•Fl 
•F8 

A8t•CPU.CTCLEll\.VR8•,Fl•,F8 
•CPU .CTCLE•,F I •Fl 
•,CPU.CTCLE•BTTE.OFFSET 

Al:•CPU.CTCLEll\.VAl•,Fl•,FI 
•CPU .CTCLE llF I •,Fl 
•,CPU.CfCLEllLVAI 

2 

PMT IU1BERI 21-881K'i-88 

DEVICE TTPEI PQL 16Rfl 

" ..• e-e-1 &E.8" 19 a 
..... ~•11 

SCloEl"IATtC SHEET t:O-CS-1'181'31-1-~TB 

LOCATION,OESCRlPT!OHI eze,. MCTB VOR &-BlT CCUfTERHU 

ASSIGNED PlH IU&RI 

I• REG.CLK 
2• i:ll 
l• Al 
... A2 
'5• Al 
6• Alt 
,. A'5 

8• CONTROL 
9• LCW> 

II• GfC> 
II• REG.OUT .EH.l 
I 2• CMRT't. Cl.IT 
11• LA'5 

1'5• LA1 
16• LA2 
11• LAI 
18• LAB 
ICJ• ClN 
29• vcc 

l't• L#t 

i~t W1:C l ;C~r~.Cii.iii •''-'" 
•'lAl 
•'LA2 
•'lAI 
•'Li:ll 
•"CIH 

'LA'5:•LOAD•,COHTROL•,A'5 
•'LOAO•,CONTROl.•'l*'!I 
•'LOAOllCOHTROL9LA'59LA'tlll.Alat.A2•LA1 llt.Ae•C IH 
•'l0ADllCOHTROL•,.CARRT't.Cl.IT•,LA'5 

'lA'tl•LOAD•,COHTRO..•,A't 
+,LOAO•,CONTROL•,LA't 
•.i'LOAO-COHTROL•LA'tat.Allll.A2at.AI •lR8-C l H 
•'lOAO-COHTROL•,LAe•.i'LA't 
•'LOAO-COHTROL•,lAl•'f.A't 
+'L0AD-COHTROL•'LA2•.i'Lt:l't 
•'LOAO•COHTROl.•'LAJ•'LA't 
•'L0AD-COHTROL•,CINll'1.A't 

'LAll•LOAD•,CONTROl.•,Al 
+'LOAD•,COHTROL•.i'LAl 
+'L0A0-CONTROL11t.Alat.A211t.AI lll.Ae-C IH 
+,LOADaCOHTROL•,lAe•'l.Al 
+'lOAD-COHTROL•,LAl•'LAl 
•'LOAD•COHTROL•,lAC!•'l.Al 
+'LOAO-CONTROL•,ClH•"-Al 

'LA2:zt.OAO•,COHTROL•,A2 
+'LOAD•,COHTROl.•'LAl 
.,LOAO-COHTROL 9LA2mt.A t llC.R8-C I H 
+'LOAD-COHTRO..•,LAe•'LAl 
•'LOAO•COHTROl.•'LA1•'LA2 
+'l0A0-COHTRO..•,CIH•'LA2 

'LAI 1 •LOAO•,COHTROL•,AI 
+'LOAD•,COHTRl>.•.i'LA I 
•'LOAOllCONTROLllLAI at.Ae-CIN 
+/LOAO-CONTROL•.i'LA8•'1.AI 
•'LOADllCOHTROl.•,CIH•'LAI 

,LA8t•LOAD•,CONTRIJ'.•"'8 
•'LOAO•,CONTROL•,.LAB 
• 'LOADllCONTROL 9LA8-C lN 
+'LOAOllCONTRO..•,C1Hll'1.A8 

21-18'51C't-88 
21-88&«'t-18 
21-881K'i-88 

c 
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PMT ..,_., 21-llelC't-• 

DEVICE TTP£1 NL.1"5 

7 

SCHEMTIC SHEET etO-CS-"8191-1-ntTI 

LOCATIOIVDESCRIPTIONI El1, rlCTB n1sc CONTRO. 

ASSIGNED PIN ..,_., 

1• R£G.CLIC 
2• L.l'l'E 
1• CPU .CTCLE 
't• SPF8 
'5• OPEN.Fll'C .LAT 
i•'TB.OATA.EN 
1• SPF! 

I• SPF2 
'Js LDT8 

, .. GHD 
I I •,REG .OUT .EN 
12• IBST 
11• lCI 
l't• lCI 

IFC VCC l ,llBSTaa,88ST•, llBST 
•'IBST•ICI 
+,IBST•,1C8 

161•SPF211SPF1 •SPFI 

'IC I: •SPF2•'SPF I 
+,SPF2•,1Ct 
+SPF2•SPF I •SPF .. , IC I 

,1Cla•SPF2•,SPFl•'SPF'I 
+,SPF2•,1CI 
•SPF2•SPFl•SPF .. ,IC8 
+SPF2•SPFl•,SPF8•LDTI 

AOOR.PH1•,L.l'l'E-CPU.CTCLE•,T8.0ATA.EN 
•,SPF2•,SPF1•5PFI 
•AOOR.Ptf9,0PEN.Fll'C.LAT•,TB.OATA.EN 

l.8.TB.SELl•,OPEN.Fll'C.LATll\.8.Tl.SEL 
.,SPF2•SPF t •SPFI 

,SEC.CTC1•0P£N.Fll'C,LAT 
.,SEC .CTC•SPF2 
•,SEC.CTC•SPF8 
+,SEC.CTC•,SPFI 
•SPF2•,SPF1•,SPFI 

R£VlS10NS 
Cl« CIWtGE NO • REV 

7 

6 

115• SEC.CYC 
16•,l.8. TB.SEL 
11•,AOOR .PH 
18•,BG 
,,. lBBST 
29• vcc 

5 

. . 
PMT ..,_., 21-llllC't-• 

DEVICE TTPEI HL.1"5 

SCHEMTIC SHEET ezO-CS-"8191-1-ntTF 

LOCATlOIVDESCRIPTUIU EY, nErotT CSR IA 

ASSIGNED PIN ..,_., 

t• R£G.CLIC Ba ITT.OFFSET 
2•,CLlt .ERR ,.,OP.ERR 
1•,AOOR.PM 1ea GHD 
... NXrt I I •,REG .OUT .EN 
'5•,TB.nJSS 12•,ERR. surt 
6•,ACC.REF ll• L.T8.PM 
1•,l"IOO.R£F l't• L.l"IOO.REF 

ECIUAT IONSs 

IFC vcc) ERR .surtl ..... TB .n1ss 
+ILL .l.8.0PER 
.... Tl.PAR 
.... l"IOO.REF 
.... ACC.REF 
.... tOCn 

'L· TB.PMl•Q.R.ERR 
.... rs.PM 
+AOl)A.PM 

'L.l"IOO.REF• aCl.R.ERft 
•'r.QO.R£F 
•AOOR.PH 

'L .ACC .R£F: sCLR .ERR 
•,ACC.R£F 
•AOOR.PH 

'L.TB."ISSl•CLR.ERR 
•,Tl."ISS•BTT .OFFSET 
•AOOR.PH 

'L .l«r'll •CLR .ERR .,"°°' 
'ILL .l.8.0PEIU •CLR .ERR 

•,OP.ERR 

5 

1'5• L .ACC .R£F 
16• L.TB.nlSS 
17• L.tOCn 
18• lLL.l.8.0PER 
l'J•,TB.PM 
n- vcc 

2 

PMT tU'llERI 21-891K45-81 

DEVICE .TTPEI PM..16R8 

• ..• 

SCHE11ATlC SHEET ezO-CS-"8191-e-ntTI 

LOCATIOIVOESCRIPTIONI E17, ntT8 PREFETCH ADDRESS R£6'CIUff 

ASSIGNED PIN IU'IBERa 

I• REG.CUC. 
2• A2 
1• Al 
... A't 
'5• A'5 
,. Ai 
,.. A1 

ECIUATIONSa 

,PQGE .EOH>.PREFaa,1:19 
.,A1 
.,Ai 
.,A'5 
.,A't 
+,Al 
.,A2 

.. A8 
'Js PC 

, .. GIC) 

11 • REG.OUT .EN.L 
12• PQGE .EOH> .PREF 
11•~ 
, ... t..A1 

l'l."8: aA2•AlllA'fllA'5•AimA'l•A8 
.,A8.,A1 
.,A8.,Ai 
.,A8.,A'5 
.,A8.,A't 
•"'A8•,Al 
.,A8.,A2 

l'l.A1: :A29Al•A't•A'5•AimA1 
.,A7.,Ai 
.,A7•-'A'5 
.,A7.,tlllt 
+,A7•,Al 
.,A7.,A2 

l'l.Ail •A2mAl•tllltllA'5•Ai 
.,Ai.,A'5 
.,Ar:..,tlllt 
+,Ai•,Al 
.,Ai•-'A2 

l'l.A'51 =A2mA'J•A't9"'5 
.,A'5.,A't 
+,A'5•,Al 
.,A'5.,A2 

'l.A'tl :tQZsA'J•A't 
+,A't•,Al 
.,A't.,A2 

1'5• LA6 
Ii•~ 
11• LAlt 
18• LA1 
19• LA2 
29• vet 

2l-eaeK't--
21-8181C't--
21-~ 

TITLEI MEM. CTLR. ROM 
PAL L STINGS 

IU'8ER REV. 
M81~1-0-0 ~ 

D 

c 

!o ... 
B 



~ 
,_ I 

.... 0 

~i 
Ir"" 

•"' :1 • 

I 
l 

I 

D 

c 

B 

8 

ME>< 
LDC 

000 
001 
002 
00'3 
00'+ 
0045 
006 
007 
008 
009 
00A 
008 
00C 
000 
00E 
0eF 
010 
011 
012 
01'3 
01't 
01 '5 
016 
017 
018 
019 
01A 
018 
01C 
010 
01E 
01F 
020 
021 
022 
02'3 
02't 
02'5 
026 
027 
028 
029 
02A 
028 
02C 
020 
02£ 
02F 
0'30 
0'31 
0'32 
0'3'3 
0~ 
0'3'5 
0'36 
0'37 
0'38 
0'39 
0'3A 
0'39 
0'3C 
0'30 
0'3E 
0'3F 

HE>e BIN 
DAT OAT 

10 00011101 
<30 10010000 
09 00001011 
ee 00001011 
01 00000001 
01 000000e1 
8't 00000100 
A't 10100100 
08 00081011 
ee 10001011 
'tO 01001101 
08 00001000 
28 00101000 
00 00000000 
0C 00001100 
oo eeee1 u;1 
10 00010000 
C9 11001001 
IF 00011111 
8A 00001010 
2't 00100100 
1[) 00011101 
IF 00011111 
0C 00001100 
IE 00011110 
8't 00000100 
19 00011000 
IF 00011111 
10 00010000 
2B 00101011 
20 00100000 
0& 00000110 
10 00010000 
BA 10111010 
18 00011000 
&0 01100000 
19 00911000 
10 00010000 
t9 00811000 
tF 90011111 
ES 11101009 
CB 11001011 
2'3 001 00011 
10 00010000 
F0 11110000 
~'5 01000101 
2E 00101110 
82 10000010 
'36 00110110 
Cl t 1000011 
'3A 00111010 
'3A 001t1010 
'30 00111101 
'3'5 00110101 
BA 10001010 
SA 10881010 
'58 01011000 
C6 t 1000110 
6't 01100100 
12 00010010 
FB 11111011 
'30 Bet t 1101 
BA 10001010 
8A 10001010 

REVISIONS 
CMC CHlaHGE NO .•. 11£.'l. 

HE>< 
LOC 

0't0 
8"1 
8"2 
0't'3 
0't't 
0't'5 
0~6 
0't7 
0't9 
0't9 
0'tA 
0't8 
0'tC 
0't0 
0'+E 
0'tF 
0'50 
0'51 
0'52 
0'5'3 
0'5~ 
0'5'5 
0'56 
0'57 
0'59 
0'59 
0'5A 
0'58 
0'5C 
0'50 
0'5E 
0'5F 
060 
0&1 
0&2 
06'3 
06't 
06'5 
066 
0&7 
0&8 
0&9 
06A 
068 
0&C 
060 
06E 
06F 
079 
071 
072 
07'3 
07't 
07'5 
07& 
07" 
078 
079 
07A 
078 
07C 
070 
07E 
07F 

7 

HE>< BIN 
DAT OAT 

'+0 01000000 
0C 0000t t00 
06 00000t 10 
BB 10111011 
A0 10100000 
'+8 01001000 
'+E 01001110 
10 00010000 
22 00100010 
0c 00001100 
7E 01111110 
'+A 01001010 
'+0 01001101 
2'3 00100011 
'+8 01001011 
0& 00000110 
'58 01011000 
0c 00001100 
6'3 01100011 
'5'3 01010011 
9'3 1001001 t 
97 10010111 
9't 10010100 
E7 11100111 
't0 01000000 
At 10100001 
7'3 01110011 
7'3 01110011 
'50 0101110t 
'SE 0 1 01 1 1 1 0 
At 10100001 
Al 10100001 
60 01100000 
7'f 01110100 
CE 11001110 
6'3 0110001 t 
60 0110110t 
6C 01101108 
A't 10100100 
A2 101000t0 
06 00000110 
S't 1.0000100 
7'3 01110011 
7'3 01110011 
e1 00000001 
&F 011011t1 
9E 10011110 
60 01100000 
C'3 11000011 
90 10011101 
0'3 11010011 
~1 01000001 
BE 101t1110 
A9 10101001 
7't 01t10100 
7'5 01110101 
0'3 11010011 
09 00001001 
DJ 11010011 
7'3 01110011 
18 00011011 
7F 01111111 
18 0001101 I 
26 00100110 

HE>< 
LOC 

080 
081 
082 
08'3 
08'+ 
08'5 
08& 
087 
098 
089 
08A 
088 
08C 
080 
08E 
08F 
090 
091 
092 
09'3 
09't 
09'5 
096 
097 
098 
099 
09A 
098 
0'3C 
090 
09£ 
09F 
0A0 
0A1 
0A2 
~'3 
0A't 
0A'5 
0A6 
0A7 
~9 
0A9 
0M 
0AB 
0AC 
BAO 
0AE 
0AF 
080 
081 
082 
08') 
08't 
08'5 
086 
087 
098 
089 
08A 
0BB 
0ec 
080 
0BE 
0BF 

6 

HEX BIN 
DAT OAT 

87 t01101 I I 
E9 11101001 
'+'3 01000011 
8'5 I 01 1 01 01 
BO 10111101 
BC 10111100 
8'i 10000100 
8'5 10000101 
'f2 01000010 
SB 10001011 
10 00010000 
C'5 1100010t 
95 10010101 
80 10001101 
C2 11000010 
ca 11000010 
38 08111000 
99 10011001 
90 10010000 
Al 10100011 
FB 11111011 
95 10010101 
C2 11000010 
C2 I 1000010 
98 10011000 
92 10010010 
06 00000110 
88 10001000 
98 10011000 
79 01I11081 
'iC 01001100 
90 10011101 
A0 10100000 
'3C 00111100 
~E 01001110 
97 10110111 
B7 10110111 
&!() 10101101 
87 10110111 
A'5 10100101 
AS 10101000 
9F 10011111 
SF 10001111 
'iA 01001010 
06 00000110 
3000111101 
06 00000110 
70 01110000 
06 00000110 
A8 10101000 
82 10110010 
07 00000111 
91 10010001 
00 00001101 
06 00000110 
87 10110111 
82 10110010 
l'i 00010t00 
BC 10111100 
08 11011000 
06 00000110 
B'i 10110100 
BC 10111100 
80 10111101 

HE>e 
LOC 

0C0 
0CI 
0C2 
0C'3 
0C'i 
0C'5 
0C6 
0C7 
0C8 
0C9 
0CA 
0ce 
ecc 
0CD 
0CE 
0CF 
000 
001 
002 
00'3 
00't 
00'5 
006 
007 
008 
00CJ 
00A 
008 
00C 
000 
0DE 
00F 
0E0 
0EI 
0E2 
0EJ 
0E't 
0E'5 
0E6 
0£7 
0E9 
0E9 
0EA 
0EB 
0EC 
0EO 
0EE 
0EF 
0F0 
eFI 
0F2 
0F'3 
0F~ 
0F'5 
0F6 
8F7 
0F8 
0F9 
8FA 
eFS 
eFC 
8FD 
0FE 
0FF 

'5 

HEX BIN 
DAT DAT 

C0 11000000 
2E 00101110 
61 01100001 
B7 10110111 
ca 11000000 
C'5 11000101 
CB 11001000 
06 00000110 
ES 11101000 
1 '3 00010011 
EB 11101000 
O'i 11010100 
E7 11100111 
CD 11001101 
E7 11100111 
0& 00000110 
00 11010000 
'5'5 01010101 
70 01110000 
B7 10110111 
D0 11010000 
OF 11011111 
71 01110001 
9A 10011010 
8'3 I 00000 I 1 
0'3 0000001 I 
8B 10001000 
D'i 11010100 
F2 11110010 
Al 10100001 
DC 11011100 
At 10100001 
AA 10101010 
~-. 01000100 
AA 10101010 
Al 10100001 
E6 11100110 
B7 10110111 
EE 11101110 
EB 11101011 
2E 08101110 
81 10000001 
89 10001001 
F6 11110110 
BA 10001010 
DF 11011111 
EC 11101100 
Al 10100001 
'3'5 001 t0101 
'5'5 01010101 
Al 10100001 
07 11010111 
Al 10100001 
9C 10011108 
98 10011011 
At H"00801 
90 1001t101 
'5~ 01010100 
Al 10100001 
CE 11001110 
Al 10100001 
FF 11111111 
Al 10100001 
'32 00110010 

HE>< 
LOC 

100 
101 
102 
10'3 
1~ 
10'5 
106 
107 
108 
109 
10A 
108 
10C 
100 
10E 
10F 
110 
111 
I 12 
11 ') 
11 't 
11 '5 
116 
117 
118 
119 
llA 
118 
1 lC 
110 
t IE 
1 IF 
120 
121 
122 
12'3 
12'+ 
1~ 
126 
127 
128 
129 
12A 
128 
12C 
120 
12E 
12F 
1 '38 
1'31 
l'32 
1'3'3 
1~ 
1'3'5 
1 '36 
! '37 
I '38 
1'39 
t)A 
I '3B 
1'3C 
no 
1'3E 
I '3F 

HEX BIN 
DAT DAT 

06 00000110 
A0 10100000 
Al 10100001 
'5C 01011100 
29 00101001 
60 01101101 
07 00000111 
60 01101101 
16 00010110 
20 00101101 
'tC 01001100 
SE 01101110 
16 00010110 
20 00101101 
'+C 0 I 001 100 
&E 01101110 
i=l7 10100111 
II 00010001 
10 00010000 
06 00000110 
1~ 00010100 
15 00010101 
1'5 00010101 
0& 00000110 
10 00011101 
AA 10101010 
AA 10101010 
&!() 10101101 
tE 00811110 
22 00100010 
7C 01111100 
AB 10101011 
7F 01111111 
AF 10101111 
AE 10101110 
AF 10101111 
25 00100101 
B0 10110000 
2~ 00108100 
80 10110000 
Bl 10110091 
~1 01000091 
1'5 00010101 
B8 10111000 
29 00101011 
B9 10111001 
'31 00110091 
AB 10101011 
AA 10101018 
01 11010001 
3'5 00110101 
C0 11000000 
'32 00110010 
'3'5 00110101 
'58 01011011 
'3i:i 00! !10t0 
Cl I 1000001 
'39 00111001 
'3A 00111010 
06 00008110 
JC 0011 1108 
9'3 10010011 
06 00900110 
00 11010000 

HEX 
LOC 

1'i0 
1 't I 
1 'i2 
1 'i) 
1 'i't 
Pt5 
l'iG 
1't7 
1 't8 
1 't9 
l'tA 
1 'iB 
1 '+C 
1'+0 
l'tE 
1'tF 
150 
I '51 
152 
15'3 
1 '5't 
1 '5'5 
15& 
1'57 
1'58 
159 
1'5A 
1'58 
1'5C 
150 
1'5E 
l'SF 
160 
161 
1&2 
161 
IG'+ 
~ G'5 
1b6 
167 
168 
169 
IGA 
1&9 
16C 
ISO 
16E 
16F 
179 
171 
172 
17'3 
17't 
1711) 
176 
177 
178 
179 
17A 
178 
17( 
170 
17E 
17F 

HE)( BIN 
DAT DAT 

CE 11001110 
CE 11001110 
'i8 01001000 
'+7 01000111 
'5'3 01010011 
9C 10011100 
92 10110010 
'+7 01000111 
01 11010001 
0'3 11010011 
'+9 01001001 
02 11010010 
87 10110111 
87 10110111 
'50 01910000 
'51 01010001 
C>'5 11010101 
08 11011000 
DE 11011110 
E2 11100010 
D& 11010110 
'50 01011101 
ED 11101101 
'5'5 01 01010' 
5A 01011010 
El 11100001 
E0 11100000 
'5C 01011100 
13() 10011101 
7'5 01110101 
06 t 1010119 
E~ 11100100 
10 00010000 
61 01100001 
&9 01101001 
C& 11000t 10 
63 01100011 
6A 01101019 
72 01110019 
06 11010110 
CB 11081000 
E'S 11100101 
6A 01101010 
10 00010008 
71 01110001 
10 00010000 
GE 01101119 
67 01100111 
70 01110000 
EA 11101010 
EB 1110101 I 
EA 11101010 
bE 01101110 
7C 01111109 
10 00010eee 
F'1 ? t; ?0100 
10 00010008 
'58 01011000 
90 10000000 
ED 11101101 
78 01111011 
6~ 01100108 
'+F 01001111 
E6 I 1100110 

HEX 
LOC 

180 
181 
182 
18'3 
18't 
18'5 
186 
187 
188 
189 
18A 
188 
18C 
190 
18£ 
18F 
190 
191 
192 
191 
19't 
19i5 
196 
197 
I 98 
199 
19A 
198 
1'3C 
190 
19£ 
19F 
IA9 
!At 
1A2 
IQ] 
IA'+ 
I AIS 
IA& 
IA7 
1A9 
IACJ 
IAA 
!AB 
!AC 
IAO 
IAE 
IAF 
188 
181 
182 
181 
18't 
181j 
186 
187 
188 
189 
IBA 
188 
IBC 
180 
lBE 
!BF 

2 .:_ 8·8·1&UM '"19 (J 
._,.. JGIXJ •IS 

HEX BIN 
OAT OAT 

EE 11101110 
F0 1!110000 
~ 10101010 
81 10000001 
10 00010000 
87 10000111 
87 10000111 
DE 11011110 
88 10001000 
8<) 10001001 
F8 11111000 
A8 10101000 
DE 11011110 
EE 11101110 
F7 11110111 
BF 10111111 
91 10000001 
BF 10111111 
C'5 11000101 
Al 10100001 
95 10010101 
96 10010110 
CD 11001 1 01 
99 10011001 
87 10000111 
F'3 11110011 
00 11011101 
Fl) 111 10101 
F8 11111000 
9E 10011110 
FE 11111110 
FD 11111101 
Al 10100001 
so 01101101 
Al 10100011 
0ft 000001 10 
QI) 10100101 
AG 10100110 
so 01101101 
F7 11110111 
t t 00010001 
18 00011000 
I '5 00810101 
AC 10101100 
F7 11110111 
7F 01111111 
21 00100001 
1'5 00010101 
28 00101000 
82 10110010 
8"3 10110011 
8't 10110109 
845 10110101 
BG 10110110 
87 10110111 
2C 081&1108 
20 00101181 
SE 10001110 
98 10111811 
GI 01100001 
18 00011800 
BF' 10111111 
BF 10111111 
)800110000 

HEX HEX BIN 
LOC OAT OAT 

1C0 35 00110101 
!Ct 80 10001101 
1C2 15 00010101 
1C'3 C~ 11000100 
IC~ C5 11000101 
1C'5 10 00010000 
t C6 C7 I 10001 11 
IC7 CS 11001000 
JCS 10 00010000 
ICC) CA 110010i0 
1CA CO 11001101 
ICB CC 11001100 
ICC CO 11001101 
ICO '39 00111001 
1CE CF 11001111 
1CF ~O 01001101 
100 88 10001000 
101 ~'3 01000011 
102 &!() 10101101 
10'3 ~8 01001011 
10't 'tE 01001110 
1()15 'tF 01001111 
10£> 07 11010111 
107 El 11100011 
108 09 11011001 
109 DA 11011010 
IOA 08 11011011 
108 DC 11011100 
IDC DD I 10l1101 
100 52 01010010 
1DE OF 11011111 
tDF 58 01011000 
1E0 59 01011001 
lEI E2 11100010 
1E2 El 11100011 
tEl BC 10111100 
IE~ 6~ 01100100 
IE'5 E6 11100110 
tEG c0 11000000 
IE7 08 00001000 
IEB E9 11101001 
IE9 6F 01101111 
IEA E~ 11100100 
IEB EC 11101100 
1EC 00 11010000 
1EO 5'5 01010101 
1 EE EF 11101111 
IEF 7B 01111011 
1F0 Fl 11110001 
1F1 96 10000110 
1F2 Fl 11110011 
t F'3 7F 01 11111 I 
tF't F'5 11110101 
IF'5 F6 11110110 
1F6 E6 11100110 
1F7 06 ae009!!0 
1F8 98 10011000 
1F9 00 00000000 
1FA 00 00000000 
1FB 00 00000000 
lFC 00 00000000 
I FD 08 00000000 
IFE 00 00000000 
IFF 08 00000000 

PQRT NUMSER: 2'3-0'3202-00 
DEVICE TYPE:'512 )( 8 
SCHEMATIC SHEET l:D-CS-M8'391-0-MCTM 
LOCATION/DESCRIPTION: E99 / UCODE<00-07> 

LEFT COLUMN OF BIN DATA IS MSB 
BINARY DATA "1" • HIGH 
BINARY DATA "0" • LOU 

I 

I I 

ol 
I 

~~L-~~~~8~~~~L_.~~___:7~~~~L-~~...........:=--~~~L-.~~~'5:__~~-1..u.__~~~~~~__J~~~~~~~__JL...-~~~~~~---'~~~~~~~~---



a 7 & 5 'i 3 2 ., e-e-1 f>£8'.1 19 a .... ..... 1G11J •ts 

HE>< HE>< BIN HE>< HE>< BIN HE>< HE>< BIN HEX HE>< BIN HE>< HE>< BIN HE>< HE>< BIN HE>< HE>< BIN HE>< HE>< BIN LOC DAT DAT LOC DAT DAT LOC OAT DAT LOC DAT DAT LOC DAT DAT LOC DAT DAT LOC OQT DAT LOC DAT DAT 

000 00 00000000 0't0 01 00000001 080 60 01100000 ace 01 00000001 100 00 00000000 l't0 1)0 01100000 180 01 00000001 1C0 02 00000010 001 00 00000000 0'+1 01 00000001 081 00 00000000 8C1 00 00000000 181 00 00000008 l 't 1 50 01010000 181 81 10000001 1C1 02 00000010 002 00 00000000 0't2 01 00000001 082 01 00000001 8C2 00 00000000 102 60 01100000 l't2 00 00000000 182 68 01100000 1C2 5C 01011100 001 00 00000000 0'+1 81 10000001 08'3 07 00000111 8C1 71 01110001 101 00 00000000 l 't) 00 00000000 18'3 81 10000001 1C1 00 00000000 00'+ 00 00000000 0't't 00 00000000 0S't 01 00000001 8C't 00 00000000 10't 01 00000001 1 't't 00 00000000 18't 00 00000000 IC'+ 01 00000001 
D 00'5 00 00000000 0't5 01 00000001 085 81 10000001. OC'5 51 01010001 10'5 00 00000000 1 't5 50 01010000 185 00 a0000000 1C5 JS 00111000 D 006 00 00000000 0'+& 01 00000001 086 00 00000000 8C6 71 01110001 106 JS 00111000 l'tG 01 00000001 186 00 00000000 1C6 01 00000001 007 01 00000001 0't7 01 00000001 087 00 00000000 8(7 01 00000001 107 01 00000001 1 't7 00 00000000 187 00 a0000000 IC7 00 00000000 008 00 00000000 0't8 07 00000111 08S 01 00000001 ace 01 00000001 108 00 00000000 1 't8 0E 00001110 188 10 00010000 IC8 02 00000010 009 &0 01100000 0't9 01 00000001 089 00 00000000 ec9 01 00000001 109 01 00000001 1 't9 00 00000000 189 10 00010000 1C9 02 0000001a 

00A 01 00000001 0'tA 01 00000001 08A 01 00000001 8CA 61 01100001 10A 01 00000001 I 'tA 00 00000000 18A 01 00000001 ICA 5C 01011100 
008 01 00000001 0'+8 01 00000001 088 01 00000001 ace 01 00000011 108 00 00000000 1 'tB 01 00000001 189 01 00000001 1c0- 00 00000000 
00C 01 00000001 0'tC 01 00000001 08C 01 00000001 ecc 01 00000001 10C '50 01010000 l'tC 00 00000000 18C 81 10000001 ICC 02 00000010 000 01 00000001 0'+D 01 00000001 080 01 00000001 aco 01 00000001 100 00 00000000 l'tO 0E 00001110 180 ee 00000000 1CO 02 00000010 
00E 01 00000001 0'tE 01 00000001 08E 01 00000001 ace: 00 00000000 10E 11 00010001 l'tE 01 00000001 18E 10 00010000 ICE 01 00000001 
00F 01 00000001 0'tF 21 00100001 08F 81 10000001 QCF 01 00000001 10F 00 00000000 1 'tF 00 00000000 18F ee 00000000 1CF 01 00000001 010 01 00000001 050 71 01110001 090 07 00000111 eoe 01 00000001 110 00 00000000 150 20 00100000 190 00 00000000 100 06 00000110 011 01 00000001 051 11 00110001 091 11 00010001 801 01 00000001 111 10 00010000 I '51 00 00000000 191 00 00000000 1D1 50 01010000 012 01 00000001 052 E>0 01 1 00000 092 00 00000000 002 01· 00000001 112 01 00000001 152 21 00100001 192 68 01100000 1D2 00 00000000 en 60 01100000 05J 01 00000001 091 21 00100001 001 81 10000001 111 01 00000001 I '51 00 00000000 19'3 81 10000001 1DJ 00 00000000 01 't 01 00000001 05't 01 00000001 09't 00 00000000 00't 01 00000001 11 't '10 01000000 15't 07 00000111 I 9't ee 00000000 ID't 00 00000000 01 '5 01 00000001 055 01 00000001 095 11 00010001 00'5 71 01110001 I 1 '5 81 10000001 1 '55 01 00000001 195 ee 00000000 1D5 00 00000000 016 01 00000001 05E) 81 10000001 0% 01 00000001 00& 00 00000000 116 11 00010001 156 01 00000001 1% I'+ 00010100 106 01 00000001 
017 01 00000001 01)7 01 00000001 097 20 00100000 807 01 00000001 117 00 00000000 1 '57 60 01100000 197 ee 00000000 1D7 00 00000000 
018 01 00000001 058 01 00000001 098 E0 11100000 008 01 00000001 118 00 00000000 1 '58 10 00010000 198 01 00000001 1D8 80 10000000 c 019 60 01100000 059 00 00000000 099 81 10000001 80C) 11 00010001 119 80 10000000 I '59 00 00000000 199 01 00000001 1D9 80 10000000 c 01A 01 00000001 05A 01 00000001 09A 01 00000001 eoA 01 00000001 llA 00 00000000 15A 'tE 01 001 1 10 1 '3A 06 00000110 IDA &0 01100000 
018 01 00000001 058 01 00000001 0CJ8 07 00000111 0()8 11 00110001 118 60 01100000 159 00 00000000 19B ee 00000000 1D8 S0 10000000 
01C '50 01010000 05C 07 00000111 0CJC E0 11100000 @IOC 01 00000001 11C 00 00000000 15C 00 00000000 19C 0C a0001100 1DC 00 00000000 
01D 01 00000001 0'5D 01 00000001 0CJO 81 10000001 000 01 00000001 110 01 00000001 150 06 00000110 190 01 00000001 100 80 10000000 
01E 01 00000001 05E 00 00000000 0CJE 81 10000001 00E 01 00000001 I IE 01 00000001 1 '5E 01 00000001 I CJE l't 00010100 1DE 01 00000001 
01F 01 00000001 05F 01 00000001 09F 00 00000000 00F 60 01100000 1 lF 01 00000001 15F 70 01110000 19F 00 00000000 1DF 00 00000000 
020 07 00000111 060 00 00000000 0A0 01 00000001 0E9 01 00000001 120 00 00000000 1 &0 10 00010000 IA0 00 00000000 1E0 00 00000000 
021 01 00000001 061 00 00000000 0A1 01 00000001 0£1 E>6 01100110 121 10 00010000 1 e, I 06 00000110 IAI 00 a0000000 IE1 00 00000000 
022 01 00000001 0E>2 01 00000001 0A2 01 00000001 0£2 E>l 01100001 122 00 00000000 162 01 00000001 IA2 00 00000000 1E2 00 00000000 
02J 01 00000001 06J 00 00000000 0A1 00 00000000 @£') 01 00000001 12'3 01 00000001 16'3 80 10000000 IA) 00 00000000 lEJ 00 00000000 
02't 01 00000001 06't 't0 01000000 0A't 01 00000001 0E't 01 00000001 12'i 01 00000001 1 E)'t 00 00000000 I A't 00 00000000 I E't 80 10000000 
025 01 00000001 0E>5 '50 01010000 0A5 01 00000001 0E5 01 00000001 125 81 10000001 165 ·00 00000000 1A5 00 00000000 1E5 80 10000000 
02& 01 00000001 0&6 0E 00001110 0A6 01 00000001 ee:s 01 00000001 126 0J 00000011 1&6 01 00000001 1A6 00 00000000 1E6 01 00000001 
027 01 00000001 067 61 01100001 0A7 81 10000001 0E7 01 00000001 127 00 00000000 167 70 01110000 1A7 70 01110000 1E7 00 00000000 
028 01 00000001 0&8 01 00000001 0A8 11 00010001 0£8 00 00000000 128 01 00000001 168 01 00000001 IA8 00 00000000 IE8 l't 00010100 i« 029 01 00000001 06CJ 00 00000000 0ACJ 00 00000000 e.£'3 01 00000001 129 21 00100001 1 e,9 01 00000001 I ACJ 01 00000001 IE9 86 10000110 
02A 01 00000001 0E>A 01 00000001 0AA 21 00100001 0EA 71 01110001 12A 00 00000000 16A 5C 01011100 1AA 01 00000001 IEA 00 00000000 
02B 07 00000111 068 01 00000001 0A8 01 00000001 0EB E>l 01100001 128 60 01100000 1 E>B 00 00000000 1A8 01 00000001 1E8 66 01100110 
02C 01 00000001 06C 00 00000000 0AC 01 00000001 0EC 00 00000000 12C 00 00000000 16C 00 00000000 lAC 0C 00001100 IEC 00 00000000 

i+ 
B 02D 00 00000000 0E>D 00 30000000 0AO 01 00000001 0E.D 11 00010001 120 81 10000001 160 10 00010000 lAO 00 00000000 IED 80 10000000 

02E 01 00000001 06E 00 00000000 0AE 01 00000001 0EE 71 01110001 12E 11 00010001 16E 00 00000000 IAE 1't 00010100 IEE 01 00000001 
02F 00 00000000 06F 01 00000001 0AF 01 00000001 0EF 01 00000001 12F 60 01100000 16F 00 00000000 !AF 00 00000000 lEF 60 01100000 ;; 

I" 010 00 00000000 070 00 00000000 080 21 00100001 01"9 00 00000000 1J0 00 00000000 170 01 00000001 180 00 00000000 1F0 10 00010000 ! 011 01 00000001 071 01 00000001 081 81 10000001 0FI' 06 00000110 1'31 01 00000001 171 01 00000001 181 88 10000000 IFI 10 00010000 
~~ 012 01 00000001 072 00 00000000 092 00 00000000 0F2 00 00000000 112 70 01110000 i72 5C 010i1i00 182 00 00000000 lF2 20 00100000 

0J1 01 00000001 071 00 00000000 08J 00 00000000 eFl 60 01100000 1'3'3 01 00000001 171 00 00000000 18'3 00 00000000 1F'3 00 00000000 
~o Q 0J'+ 01 00000001 07't 00 00000000 09't 01 00000001 0F"t 00 00000000 11~ 01 00000001 17't 01 00000001 18't 00 00000000 1 F't 39 00111001 

2 015 01 00000001 07'5 01 00000001 085 81 10000001 0F'5 06 00000110 115 01 00000001 175 00 00000000 1B5 01 00000001 IF5 00 00000000 
B 0J6 01 00000001 07& 81 10000001 0B& 01 00000001 aF"f> 00 00000000 1J& 00 00000000 17& 01 00000001 18& 1~ 00010100 IF6 01 00000001 • 017 00 00000000 077 81 10000001 087 01 00000001 0F7 e,0·01100000 1J7 01 00000001 177 07 00000111 187 06 00000110 IF7 00 00000000 

~i 018 01 00000001 078 80 10000000 098 0F 00001111 0F8 00 00000000 1J8 00 00000000 178 10 00010000 188 ee 00000000 IFS IA 00011010 
:Z• 0'3CJ 01 00000001 079 61 01100001 099 00 00000000 0F4) 01 00000001 IJ9 20 00100000 179 10 00010000 189 06 00000110 1FCJ 7E 01t11110 

01A 00 00000000 07A 61 01100001 08A 80 10000000 0FA 00 00000000 1JA 70 01110000 17A 01 00000001 1BA ee eeee0000 1FA 00 00000000 

·= 
0J8 01 00000001 078 00 00000000 0BB 00 00000000 aFB 01 00000001 118 60 01100000 178 01 00000001 188 70 01110000 1FB 00 00000000 

Ut 01C 01 00000001 07C 11 00010001 08C 01 00000001 0FC 18 00111000 !JC 00 00000000 17C 00 00000000 lBC ee 00000000 1FC 00 00000000 .... 0'30 71 01110001 070 01 00000001 08D 81 10000001 0FD 00 00000000 110 81 10000001 170 80 10000000 !BO ee 00000000 1FD 00 00000000 
~i 01E 5C 01011100 07E 01 00000001 0BE 01 00000001 0F£ 01 00000001 IJE 01 00000001 17E 00 00000000 lBE 1~ 00010100 lFE 10 00010000 

~~ 
01F 01 00000001 07F 01 00000001 08F 01 00000001 eF"F 00 00000000 llF 60 01100000 17F 00 00000000 1BF 70 01110000 1FF 00 00000000 

~~ A A 

~· PART NU18ER: 21-0'3'302-00 R· DEVICE TYPE:'512 X 8 =~ SCHEMATIC SHEET l:O-C5-M8JCJ1-0-MCTM ,. 
LOCATION/DESCRIPTION: E112 / UCODE<08:1'5> 

~)!; 

-~ LEFT COLUMN OF BIN DATA IS MS8 
81NART OQTA "1" =HIGH ~ BINART OQTA "0" = LOU "' . .... Q 

Tl Tl.El MEM. CTLR. ROM 
I I 

~~ AND PAL LISTINGS I r" .... 
IUIBER REV. =~ M8'3f:Jl-0-0 A • 

~~ 8 7 



D 

c 

a 

ME>C HE>< BIN 
LOC DAT DAT 

eee 
001 
002 
001 
00'+ 
00'5 
006 
007 
008 
009 
00A 
009 
eec 
000 
00E 
0eF 
010 
011 
012 
01 '3 
0t't 
01'5 
016 
017 
018 
019 
01A 
018 
01C 
01D 
01E 
01F 
020 
021 
022 
02'3 
02't 
02'5 
026 
027 
028 
029 
02A 
028 
02C 

. 02D 
02E 
02F 
0'30 
0'31 
0'32 
0'3'3 
0'3't 
0'3'5 
0'36 
017 
0'38 
0'39 
0'3A 
018 
0'3C 
0'30 
0'3E 
-01F 

8 

00 00000008 
00 00000000 
00 00000000 
00 00000000 
00 00000000 
00 00000000 
00 00000000 
C't 11000100 
A't 10100100 
9'5 10010101 
9'+ 10010100 
9'+ 10010100 
8't 10000100 
9'+ 10010100 
9'5 10010101 
S't i0010i00 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
D"t 11010100 
8'3 10000101 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
8'5 10000101 
137 100101 I 1 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
9& 10010110 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
8'+ 10000100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9't 10010100 
9't 10010100 
9't 10010100 
IC 00011100 
9C 10011100 
9C 10011100 
IC 00011100 
9C 10011100 
9C 10011100 
'5C 0i0i 1100 
'5C 01011100 
9C 10011100 
'5C 01011100 
'5C 01011100 
9'+ 10010100 
9C 10011100 
9C 10011100 

7 

HEX HEX BIN 
LOC DAT OAT 

0'+0 
0'+1 
0'+2 
0'+1 
0'+'t 
0'+'5 
0'+& 
0'+7 
0'+8 
0'+9 
0'+A 
0'+8 
0'+C 
0'+D 
0'+E 
0'tF 
0'50 
0'51 
0'52 
0'51 
0'5't 
0'5'5 
0'56 
0'57 
0'58 
0'59 
0'5A 
0'58 
05C 
0'5D 
0'5E 
0'5F 
060 
061 
062 
0&'3 
06'+ 
0&'3 
066 
067 
068 
069 
06A 
068 
06C 
06D 
0&E 
06F 
070 
071 
072 
07'3 
07'+ 
07'5 
076 
077 
078 
079 
07A 
078 
07C 
070 
07E 
07F 

7 

90 10011101 
9C 10011100 
9C 10011100 
9E 10011110 
DC 11011100 
DC 11011100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
9"t 10010100 
9"t 10010100 
9't 10010100 
9't 10010100 
9't i00i0i00 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9"t 10010100 
9'+ 10010100 
9'+ 10010100 
9E 10011110 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9"t 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
87 10000111 
9'+ 10010100 
87 1000011 I 
8'+ 10000100 
8'+ 10000100 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
1'+ 00010100 
Alt 10100100 
9C 10011100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
9"t 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 

HEX HE>< BIN 
LDC DAT DAT 

080 
081 
082 
08'3 
08'+ 
08'5 
08& 
087 
088 
089 
08A 
088 
08C 
08D 
08E 
08F 
090 
091 
092 
09'3 
09't 
09'5 
09& 
097 
098 
099 
09A 
098 
09C 
090 
09E 
09F 
0A0 
0A1 
0A2 
0A'3 
0A't 
0A'5 
0AG 
0A7 
0A8 
0A9 
0AA 
0A8 
0AC 
0AD 
0AE 
0AF 
080 
0B1 
082 
0B'3 
08't 
08'5 
08& 
087 
088 
0B9 
0BA 
088 
08C 
0BD 
0BE 
0BF 

9't 10010100 
9'+ 10010100 
8'5 10000101 
9't 10010100 
9't 10010100 
9'5 10010101 
9't 10010100 
9't 10010100 
9't 10010100 
9&.f 10010100 
8'5 10000101 
9't 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
S't i00i0i06 
9't 10010100 
9't 10010100 
9't 10010100 
CJ'+ 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
96 10010110 
9't 10010100 
9'5 10010101 
9't 10010100 
9'+ 10010100 
9't 10010100 
9'5 10010101 
9'+ 10010100 
9't 10010100 
<J't 10010100 
9't .10010100 
<J't 10010100 
9'+ 10010100 
<J't 10010100 
9'+ 10010100 
CJ'+ 10010100 
<3'5 I 0010101 
9C 10011100 
9'+ 10010100 
9'+ 10010100 
<3't 10010100 
9'+ 10010100 
9'+ 10010100 
<J't 10010100 
9"t 10010100 
9'+ 10010100 
9'5 10010101 
<J't 10010100 
<J't 10010100 
9'+ 10010100 
9'5 10010101 
<J't 10010100 
9't 10010100 
9'i 10010100 
A7 10100111 
97 10010111 
DC 11011100 
9't 10010100 
9'5 10010101 
9'+ 10010100 
9C 10011100 

HEX HE)( BIN 
LOC DAT DAT 

ece 
0C1 
0C2 
0CJ 
BC'+ 
0C'5 
0C6 
0C7 
0C8 
0C9 
0CA 
ece 
0CC 
OCD 
ece 
6CF 
eoe 
001 
002 
00"3 
00't 
005 
006 
007 
008 
00CJ 
0DA 
008 
00C 
000 
0DE 
00F 
0£0 
0E1 
0£2 
0El 
0E't 
0E'5 
0E6 
0E7 
0E8 
0ECJ 
0EA 
0EB 
0EC 
0ED 
0EE 
0EF 
0F8 
0Ft 
0F2 
0Fl 
0flt 
0F'3 
0Ff> 
0F7 
0F8 
0FCJ 
0FA 
0FB 
0FC 
0FO 
0FE 
0FF 

9'+ 10010100 
A"t 10100100 
CJ't 10010100 
5't 01010100 
A't 10100100 
9C 10011100 
1'+ 00010100 
9C 10011100 
9C 10011100 
9'+ 10010100 
9C 10011100 
9C 10011100 
9C 10011100 
9C 10011100 
DC 11011100 
'3'+ 
9"t 
DC 
9'+ 
9'5 
9'+ 
Alt 
DC 
8'+ 
9't 
9'+ 
9'+ 
9'+ 
CJ"t 
9'+ 
CJ't 
9'+ 
CJ't 
9C 
9'-t 
'90 
9'+ 
9't 
9't 
'90 
Alt 
9'+ 
9'+ 
9't 
Alt 
9't 
9'+ 
CJ"t 

. 9'+ 
<Ji+ 
9't 
9'5 
9'+ 
9'+ 
9'+ 
9'5 
<J"t 
9't 
9'+ 
DC 
8't 
<J't 
9't 
BC 

•ftl"aflftfl""''""' 
llCllClltr:llllCIU 

10010100 
11011100 
10010100 
10010101 
10010100 
10100100 
11011100 
10000100 
10010100 
10010100 
10010100 
10010100 
10010100 
10010100 
10010100 
10010100 
10010100 
10011100 
10010100 
10011101 
10010100 
10010100 
10010100 
10011101 
10100100 
10010100 
10010100 
10010100 
10100100 
10010100 
10010100 
10010100 
10010100 
10010100 
10010100 
10010101 
10010100 
10010100 
10010100 
10010101 
10010100 
10010100 
10010100 
11011100 
10000100 
10010100 
10010100 
10111100 

HEX HE>< BIN 
LDC DAT OAT 

100 
101 
102 
10'3 
I 0't 
10'5 
106 
107 
108 
109 
10A 
10B 
10C 
100 
10E ·-111:11"" 

110 
111 
112 
11'3 
11"t 
11 '5 
116 
117 
118 
119 
I IA 
11B 
I IC 
I ID 
1 IE 
1 IF 
120 
121 
122 
12'3 
I 2't 
12'5 
12& 
127 
128 
129 
12A 
128 
12C 
120 
12E 
12F 
I '30 
1'31 
1'32 
1'3'3 
1'3~ 
1'3'5 
1'36 
1'37 
1'38 
1'39 
I ')A 
118 
I '3C 
1'3D 
I "3E 
1 '3F 

9'+ 10010100 
8'+ 10000100 
9't 10010100 
9't 10010100 
9't 10010100 
'3't 10010100 
D't 11010100 
CJ'+ 10010100 
9't 10010100 
9't 10010100 
9't 10010100 
CJ't 10010100 
9'+ 10010100 
9"t 10010100 
DC 11011100 
9C i0011100 
9't 10010100 
9'+ 10010100 
9't 10010100 
96 10010110 
8't 10000100 
9'+ 10010100 
9'+ 10010100 
9'5 10010101 
86 10000110 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
OF 11011111 
9't 10010100 
9't 10010100 
13'+ 10010100 
8't 10000100 
9't 10010100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9't 10010100 
S't 10000100 
9't 10010100 
8't 10000100 
9't 10010100 
9't 10010100 
9'+ 10010100 
9C 10011100 
9't 10010100 
BC 10111100 
9'+ 10010100 
9't 10010100 
CJ"t 10010100 
D't 11010100 
9'+ 10010100 
OF t 1011111 
9't 10010100 
A't 1018iH00 
% 10010110 
<JC 10011100 
9't 10010100 
9't 10010100 
9'+ 10010100 
DC 11011100 
9't 10010100 

), 

H£)( HE>< Bl H 
LOC ()AT DAT 

l"t0 
I 't I 
1"t2 
I 't'3 
1 "t'+ 
1 't'5 
1% 
1 't7 
1'+8 
I '+CJ 
1"tA 
1 'tB 
t'tC 
f'tO 
l'tE 
•• ·1!9 , ... ,. 
1'58 
1 '51 
1'52 
1 '5'3 
1 '5't 
1 '55 
156 
157 
1'58 
1 '59 
15A 
1'58 
1 '5C 
I '5D 
15E 
1 '5F 
160 
161 
162 
1 &'3 
1 &'t 
1 &5 
166 
167 
168 
169 
16A 
168 
16C 
160 
16E 
1 SF 
170 
171 
172 
17'3 
17'+ 
17'5 
176 
177 
178 
179 
17A 
178 
17C 
170 
17E 
17F 

9't 10010100 
9't 10010100 
96 10010110 
BC 10111100 
CJ't 10010100 
97 10010111 
9't 10010100 
A7 10100111 
CJ't 10010100 
BC 10111100 
9't 10010100 
8't 10000100 
E'+ 11100100 
E7 11100111 
9't 10010100 

·~·"""_...,,...., 
... -. I !Cl I l:Jtr;ll I .:;ltr;ll 

9't 10010100 
BC 10111100 
9't 10010100 
BC 10111100 
9'+ 10010100 
9'+ 10010100 
Di+ 11010100 
CJ't 10010100 
Di+ 11010100 
9'+ 10010100 
D'+ 11010100 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
'5't 01010100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9'+ 10010100 
9F 10011111 
9't 10010100 
BC 10111100 
9C 10011100 
9C 10011100 
9C 10011100 
9C 10011100 
9C 10011100 
9C 10011100 
8'+ 10000100 
9'+ 10010100 
DC 11011100 
CJ't 10010100 
9C 10011100 
9C 10011100 
9C 10011100 
<JC 10011100 
9C 10011100 
9C 10011100 
D'+ 11010100 
9'+ 10010100 
'3C 10011100 
9C 10011100 
9C 10011100 
9C 10011100 
CJ'+ 10010100 
95 10010101 
O't 11010100 
9't 10010100 

HE>< HEX BIN HEX HEX BIN 
LOC DAT DAT LDC DAT DAT 

190 
181 
182 
18'3 
I 8't 
18'5 
186 
187 
188 
189 
19A 
198 
18C 
18D 
18E 
iSF 
190 
191 
192 
19'3 
19'+ 
19'5 
196 
197 
198 
199 
l<JA 
198 
1 <JC 
19D 
19E 
19F 
IA0 
1A1 
IA2 
IA'3 
IA't 
IA'5 
IA6 
1A7 
IA8 
IACJ 
IAA 
IA8 
IAC 
IAD 
IAE 
1AF 
IB0 
181 
182 
18'1 
IB't 
1 B'S 
IB6 
187 
188 
189 
IBA 
IBB 
IBC 
IBO 
IBE 
IBF 

9'+ 10010100 
9'5 10010101 
9'+ 10010100 
9'5 10010101 
9't 10010100 
9'i 10010100 
D't 11010100 
9'+ 10010100 
9C 10011100 
9C 10011100 
9C 10011100 
9C 10011100 
9F 10011111 
9't 10010100 
9C 10011100 
TI ia6i6i99 
9'+ 10010100 
9'+ 10010100 
9'+ 10010100 
95 10010101 
9C 10011100 
9C 10011100 
9C 10011100 
BC 10111100 
9'+ 10010100 
9'+ 10010100 
9't 10010100 
9't 10010100 
DC 11011100 
9C 10011100 
9C 10011100 
9'+ 10010100 
9'+ 10010100 
8'+ 100001 00 
8't 10000100 
8't 10000100 
9C 10011100 
9C 10011100 
8't 10000100 
9'5 10010101 
% 10010110 
l't 00010100 
9'+ 10010100 
9'+ 10010100 
DC 11011100 
DC 11011100 
9C 10011100 
9'+ 10010100 
A't 10100100 
9'5 10010101 
9't 10010100 
9't 10010100 
9'+ 10010100 
9'+ 10010100 
DC 11011100 
9't 10010100 
3'i 100t0100 
9'+ 10010100 
9't 10010100 
9"t 10010100 
9'+ 10010100 
A'+ 10100100 
9C 10011100 
9't 10010100 

IC0 9C 10011100 
1 c 1 9C 1 001 1 I 00 
IC2 9C 10011100 
IC) 9C 10011100 
IC~ 9'+ 10010100 
IC5 9'+ 10010100 
IC& OC 11011100 
IC7 9't 10010100 
ICB 9C 10011100 
1C9 . 9C 10011100 
ICA 9C 10011100 
ICB 9C 10011100 
ICC '3't 10010100 
1CD 9'+ 10010100 
ICE OC 11011100 
1CF Sty 10006i66 
ID0 '3't 10010100 
101 9't 10010100 
102 9't 10010100 
10'1 9C 10011100 
ID'+ 9't 10010100 
10'5 9'+ 10010100 
IDG 9C 10011100 
1D7 9'+ 10010100 
108 9'+ 10010100 
109 9'5 10010101 
IDA 9'+ 10010100 
108 9'5 10010101 
IDC 9'+ 10010100 
IDD 9'5 10010101 
IDE DC 11011100 
!OF 9'+ 10010100 
IE0 BC 10111100 
1E1 9'+ 10010100 
1E2 85 10000101 
1E'3 9't 10010100 
IE'+ 9't 10010100 
!E'S 9'5 10010101 
IE& DC 11011100 
1E7 9'+ 10010100 
1E8 9C 10011100 
1E9 CJ'+ 10010100 
lEA 9~ 10010100 
IEB 9't 10010100 
IEC 9C 10011100 
IED 9't 10010100 
1EE 9C 10011100 
1EF 9'+ 10010100 
IF0 9C 10011100 
IFI 9C 10011100 
1F2 9'+ 10010100 
IF) 9C 10011100 
IF't <3'5 10010101 
1F'5 9C 10011100 
IF& CJ't 10010100 
1F7 9'+ 10010100 
1F8 D't 11010100 
IFCJ BC 10111100 
1FA 88 10111000 
1FB B8 10111000 
IFC 9'+ 10010100 
1FD 9'+ 10010100 
IFE 9C 10011100 
IFF 9'+ 10010100 

P~T HUMBER: 2'3-01'+02-00 
DEVICE TTPE:512 )( 8 
SCHEMATIC SHEET 1:o~cs-M8191-0-MCTM 
LDCATIQN;OESCRIPTION: E85 ; UCODE<IG:21> 

LEFT COLUMH OF BIN DATA IS 1'158 
BINMT DATA "1" = HlGH 
BINART DATA "0" = LOI.I 

MEM. CTLR. ROM 
AND PAL LISTINGS 

St i!£ COOE Htl'&:R 
D GL M8'391 -0-0 

I 
!D 

I 
i. 
t 

I 
I I 

I i 
! 
I 

cl 
I 

~ I . 
I I 

I 

! 
! 

Al 

I 



8 7 G 5 Lt 3 2 If 8-8- l&tl!U 19 <I .,.. ...,,.. JGOl MIS 

HEX HEX BIN HE>< HE>< BIN HEX HE>< BIN HEX HEX BIN HEX HEX BIN HEX HEX BIN HEX HEX BIN HEX HEX BIN LOC DAT DAT LOC DAT DAT LOC DAT DAT LOC: DAT DAT LOC DAT DAT LDC OAT OAT LDC DAT DAT LOC DAT DAT 

000 00 00000000 0't0 01 00000001 080 08 00001000 ace 02 00000010 100 02 00000010 1'-t0 81 10000001 180 00 00000000 IC0 02 00000010 001 00 00000000 0'tl 01 00000001 081 Bl 10110001 0Cf. 01 00000001 101 01 00000001 l't 1 01 00000001 181 11 00110001 ICI 02 00000010 002 00 00000000 0.,2 01 00000001 082 02 00000010 0C2' 02 00000010 102 02 00000010 1"+2 81 10000001 182 00 00000000 1(2 01 00000001 
001 00 00000000 0'tl 02 00000010 081 81 10000001 0C'l 01 00000001 101 01 00000001 1"+1 01 00000001 183 JI 00110001 1C1 01 00000001 00., 00 00000000 0.,.., 01 00000001 08., 81 10000001 0C'f. 01 00000001 10't "ti 01000001 l"t"t Bl 10110001 I 8't 01 00000001 1C't 02 00000010 

D 0Ett3 00 00000000 9"'5 01 00000001 08'5 8'5 10000101 0C5 81 10000001 105 01 00000001 1"+5 01 00000001 185 01 00000001 1C5 02 00000010 D 006 00 00000000 0% 98 10011000 08& 02 00000010 0C6. 01 00000001 10& 'ti 01000001 I"+& 01 00000001 18& 01 00000001 ICE> 01 00000001 
007 09 11011001 0't7 Bl 10110001 087 01 00000001 0C7 81 10000001 107 01 00000001 1't7 01 00000001 187 01 00000001 1C7 02 00000010 
008 "ti 01000001 9"8 01 00000001 088 01 00000001 0C8 80 10000000 108 01 00000001 1"+8 01 00000001 188 01 00000001 1C8 02 00000010 
009 08 00001000 0't9 02 00000010 089 85 10000101 0C~ 01 00000001 109 01 00000001 l't9 01 00000001 18'3 01 00000001 1C9 02 000000i0 
00A 01 00000001 0'tA 02 00000010 08A 82 10000010 0CA 00 00000000 10A 01 00000001 I 'tA 81 10000001 18A 'ti 01000001 !CA 01 00000001 
008 01 00000001 0'+8 01 00000001 088 81 10000001 0C8 'ti 01000001 108 01 00000001 1"+9 81 10000001 188 01 00000001 ICB 01 00000001 
0ec 99 10011001 0'tC 01 00000001 08C 01 00000001 0CC 01 00000001 10C 01 00000001 l"+C 01 00000001 18C 01 00000001 ICC 02 00000010 
000 99 10011001 9"0 01 00000001 080 Bl 10110001 0CD 01 00000001 100 01 00000001 1"+0 01 00000001 180 01 00000001 ICO 02 00000010 
00E 08 00001000 9"E 00 00000000 08E 81 10000001 0CE 01 00000001 10E "ti 01000001 1"+E 01 00000001 IBE 01 00000001 ICE 01 00000001 
00F 01 00000001 0'+F 99 10011001 08F 81 10000001 0CI> 01 00000001 10F 01 00000001 l"+F 81 10000001 18F 01 00000001 lCF 01 00000001 
010 Bl 10110001 0'50 1 CJ 00011001 0'30 81 10000001 000 81) 10000101 110 01 00000001 11)0 00 00000000 1'30 81 10000001 1D0 81 10000001 
011 Bl 10110001 051 19 00011001 0'31 81 10000001 00t 01 00000001 111 99 10011001 I I) I 01 00000001 191 01 00000011 IOI 01 00000001 
012 Bl 10000001 Ett32 11 00110001 092 8'5 10000101 002 98 10011000 112 Lt2 01000010 152 01 00000001 192 01 00000001 102 01 00000011 
011 Bl 10110001 Ettj) 85 10000101 0c:tl Cl 11000001 00]: 31 00110001 11 J 99 10011001 1 l)J 01 00000001 193 11 00010091 101 01 00000001 01., Bl 10110001 EttS't 81) l 0000101 09't 01 00000001 00'1- 81 10110001 1 1 't "ti 01000001 1 l)'t 81 10000001 19't 01 00000001 1 Di+ 01 00000001 
01 I) 't2 01000010 0'5'5 01 00000001 0c:JI) 81 10000001 00? 01 00000001 1 11) 99 10011001 151) 02 00000010 191) 01 00000001 105 01 00000001 
016 02 00000010 01)6 02 00000010 0% Bl 10110001 006 01 00000001 1 IG "ti 01000001 15& 01 00000001 1% 01 00000001 106 01 00000001 

I 017 02 00000010 057 01 00000001 097 Cl 11000001 007 01 00000001 117 01 00000001 157 01 00000001 197 01 00000001 107 01 00000001 
018 02 00000010 0'58 01 00000001 098 81 10000001 008 98 10011000 118 01 00000001 11)8 01 00000001 198 'ti 01000001 108 81 10000001 c 019 91 10110001 0'59 19 00011001 099 85 10000101 009 01 00000001 119 08 00001000 159 01 00000001 199 't9 01001001 ID9 05 00000101 c 01A Bl 10110001 05A 19 000t 1001 09A 81 10000001 0DA 98 10011000 I IA "ti 01000001 15A 00 00000000 19A 'ti 01000001 IDA 81 10000001 
018 02 00000010 059 09 00001001 098 81 10000001 008 '38 10011000 118 08 00001000 15B 01 00000001 198 01 00000001 IDB 05 00000101 
01C 01 00000001 0'SC 01) 00000101 09C 81 10000001 ooc 19 00011001 11C 01 00000001 15C 01 00000001 19C 'ti 01000001 !DC 81 10000001 
01D 99 10011001 050 11 00010001 090 8'5 10000101 00(), 18 00011000 110 01 00000001 150 81 10000001 190 01 00000001 100 81) 10000101 
01E 98 10011000 0'5E 11 00110001 09E 81 10000001 00€ 1 '3 00011001 11E 01 00000001 15E 01 00000001 19E 01 00000001 1DE 01 00000001 
01F 81 10110001 EttSF 31 00110001 09F 01 00000001 OCV:· 00 00000000 1 IF 01 00000001 15F 81 10000001 19F 81 10000001 1DF 81 10110001 
020 01 00000001 060 01 00000001 0A0 02 00000010 0H 85 10000101 120 01 00000001 1G0 01 00000001 1A0 01 00000001 IE0 01 00000001 
021 02 00000010 061 01 00000001 0A1 8'5 10000101 ?£Q 01 00000001 121 99 10011001 IGl 01 00000001 IAI 01 00000001 !El Bl 10110001 
022 01 00000001 0Ei2 01 00000001 0A2 02 00000010 a:.z 02 00000010 122 01 00000001 1&2 01 00000001 1A2 01 00000001 1E2 02 00000010 
023 01 00000001 061 01 00000001 0AJ 01 00000001 0£) 02 00000010 121 99 10011001 1&1 01 00000001 1A3 01 00000001 lEJ 85 10000101 
02't 01 00000001 06't 01 00000001 0A't 01 00000001 0E>t 31 00110001 12't 'i2 01000010 I &'t 02 00000010 IA'+ 01 80000001 IE"t 91 10000001 
025 00 00000000 065 01 00000001 0A5 81 10110001 0E"). 01 00000001 125 99 10011001 165 01 00000001 IA5 01 130000001 1E5 0'5 00000101 
02& 01 00000001 0EiE> 01 00000001 0Ao 98 10011000 0E&. 01 00000001 126 01 00000001 1&6 01 00000001 !AG 01 00000001 lE& 01 00000001 
027 99 10011001 0£>7 08 00001000 0A7 ]1 00110001 0E7 02 00000010 127 81 10110001 IG7 01 00000001 IA7 02 00000010 1E7 81 10110001 
028 8'5 10000101 0G8 01 00000001 0A8 01 00000001 0ES 01 00000001 128 01 00000001 1G8 81 10000001 IAB "ti 01000001 1E8 01 00000001 i« 029 81) 10000101 069 01 00000001 0A9 02 00000010 0E9' 01 00000001 129 Cl 11000001 1&9 81 10000001 1A9 01 00000001 1E9 81 10000001 
02A Bl 10110001 06A 01 00000001 0AA 01 00000001 0EA: 01 00000001 12A 01 00000001 IGA 81 10000001 IAA 01 00000001 lEA 02 00000010 
029 0i 00000001 008 01 00000001 0A8 85 10000101 0E8 01 00000001 128 81 10000001 1GB 81 10000001 1A8 01 00000001 !EB 81 10000001 

B 
02C 81 10110001 0£>C 01 00000001 0AC 99 10011001 0EC 01 00000001 12C 01 00000001 1GC 02 00000010 !AC 'ti 01000001 lEC 01 00000001 

11~ 020 01 00000001 060 01 00000001 0AD 02 00000010 0EO. 01 00000001 120 81 10000001 !GO 01 00000001 lAD 'ti 01000001 !ED 81 10000001 
02E 81 10110001 0GE Cl 11000001 0AE 99 10011001 0EE 01 00000001 12E "ti 01000001 l&E 01 00000001 IAE 'ti 01000001 IEE 01 00000001 
02F 02 00000010 0£>F 01 00000001 0AF Bl 10110001 0EF 01 00000001 12F 81 10000001 l&F 01 00000001 !AF 02 00000010 !EF 81 10000001 

!" 030 01 00000001 070 01 00000001 080 98 10011000 0F0 01 00000011 110 01 00000001 170 81 10000001 180 01 00000001 lF0 01 00000001 CD c 0JI 01 00000001 071 99 10011001 081 ]1 00110001 0Ft 01 00000001 IJI 01 00000001 171 81 10000001 181 01) 00000101 IFI 01 00000001 § _, 032 01 00000001 072 99 10011001 082 01 00000001 0F2 0J 00000011 IJ2 01 00000001 172 81 10000001 182 81 10000001 1F2 01 00000001 ul!J 
033 01 00000001 071 99 10011001 081 01 00000001 0FJ 81 10000001 IJJ 81 10000001 171 81 10000001 183 01 00000001 1FJ 01 00000001 !o Q 0)., 01 00000001 07"t 01 00000001 08't 01 10000001 0F .. -01 0000001 I IJ't Lt2 01000010 I 7't 02 00000010 18't 81 10110001 lF't 02 00000010 

2 011) 01 00000001 075 99 10011001 085 11 00110001 0FI) 01 00000001 IJ'5 01 00000001 17'5 81 10000001 1 B'S 81 10110001 1 F'5 01 00000001 Bl 
i 

03£> 01 00000001 07& 99 10011001 08& Bl 10110001 0Ff> 8J 00000011 11& 'ti 01000001 176 "ti 01000001 lBG "fl 01000001 1F6 '+1 01000001 
0J7 81 10000001 077 99 1 001 l 001 087 81 10110001 0F7 81 10000001 117 81 10000001 177 81 10000001 187 81 10000001 1F7 02 00000010 

~iii 018 02 00000010 078 08 00001000 088 81 10000001 0F8 8'5 10000101 n0 01 00000001 178 01 00000001 188 8'5 10000101 IFS 01 00000001 

I 
~~ ~ 019 01 00000001 079 08 00001000 089 01 00000001 0F9 01) 00000101 1J9 Cl 11000001 179 01 00000001 189 Ett3 00000101 1 F'3 01 00000001 

·= 
0JA 81 10000001 07A 08 00001000 08A 01 00000001 0FA 11 00010001 IJA 01 00000001 17A 'ti 01000001 18A 01 00000011 1FA 01 00000001 
018 02 00000010 07B 81) 10000101 088 "tl 01000001 0FB 01 00000001 IJB 81 10000001 178 01 00000001 188 81 10000001 IF9 01 00000001 

iii' 0JC 01 00000001 07C 01 00000001 0BC 81 10000001 0FC 01 00000001 nc 01 00000001 17C 81 10000001 1BC Bl 10110001 lFC 02 00000010 I ·- 010 01 00000001 070 01 00000001 080 81 10110001 0FD 01 00000001 no 81 10000001 170 8'5 10000101 IBD 01 00000001 1FO 02 00000010 

~' 0JE 81 10000001 07E 01 00000001 0BE 01 00000001 0FE JI 00110001 IJE 01 00000001 17E 01 00000001 1BE 'ti 01000001 !FE 01 00000001 I 
03F 01 00000001 07F 81 10110001 0BF 01 00000001 0FF. 'tl 01000001 IJF 81 10000001 17F 01 00000001 1BF 01 00000001 1FF 02 00000010 l 

~~ f 

~~ A Al 
;J ; PART NUMBER: 21-01502-00 ~· DEVICE TYPE:512 X 8 =' SCHEMATIC SHEET •:O-CS-M8J91-0-MCTM •• LOCATIQH/DESCRIPT[ON: E&2 / UCODE<2.,:11> . "" - n 

·~ LEFT COLUMN OF BIN DATA 15 MS8 
~ 81NMY DATA "I'" =HIGH 

BINARY DATA "0" = LOI.I fll I 
.... 0 
l I 

TlTLEI MEM. CTLR. ROM ~~ I,... AND PAL LISTINGS mlfl 

=~ Sia'. COO€ NlJ"SER AEY. 
m D GL M8'3<3t-0-0 A 
~I 8 7 



~ 
IV I 
'\fO 

0 

c 

8 

HE)( HE>< BIN 
LDC DAT DAT 

009 
001 
002 
00'3 
00'-t 
00'5 
00& 
007 
008 
009 
00A 
008 
00C 
090 
eee 
~ 
010 
011 
012 
01'3 
01't 
01'5 
01& 
017 
018 
019 
01A 
018 
01C 
010 
01E 
01F 
020 
021 
022 
02'3 
02't 
02'5 
02& 
027 
028 
029 
02A 
028 
02C 
020 
02E 
02F 
0J0 
0'31 
0'32 
0'3'3 
0'3't 
.0'3'5 
0'36 
0'37 
9'38 
0'39 
0'3A 
0'3B 
0'3C 
010 
0'3E 
0JF 

00 00000009 
00 00000000 
00 00000000 
00 00000009 
00 00000000 
00 00000000 
00 00000000 
0'5 11010101 
9'5 10010101 
00 11010000 
00 11010000 
00 11010000 
0'5 11010101 
0'5 11010101 
00 11010000 
00 II 0 l 0000 
00 11010000 
00 11010000 
01 11010001 
00 11010000 
00 11010000 
09 11011001 
'59 01011001 
09 11011001 
'59 01011001 
00 11010000 
00 11010000 
'59 01011001 
9'5 10010101 
9'5 10010101 
9'5 10010101 
90 10010000 
90 10010000 
99 10011001 
99 10011001 
91 10010001 
90 10010000 
90 10010000 
9'5 10010101 
9'5 10010101 
9'5 10010101 
9'5 10010101 
90 10010000 
90 10010000 
90 10010000 
91 10010001 
90 10010000 
19 00011001 
F0 11110000 
F0 11110000 
F0 11110000 
00 11010000 
00 11010000 
00 11010000 
00 I 1010000 
F2 11110010 
F9 t 11 teee8 
F2 11110010 
D2 11010010 
D0 11010000 
02 11010010 
90 10010000 
F0 11110000 
F2 11110010 

REVISICttS 
CHIC CHQHGE HO. REV 

7 

HE)( HE>< 8 IN 
LOC DAT DAT 

01+0 
01+1 
0't2 
0'tJ 
0l+'t 
0't'5 
01+& 
0't7 
0't8 
0't9 
0"tA 
0'tB 
0'tC 
0't0 
0'tE 
0'+F 
0150 
0151 
0152 
015'3 
95"+ 
045'5 
0~& 
0'57 
0'58 
059 
0'5A 
045B 
0'5C 
050 
0'5E 
05F 
060 
061 
062 
06J 
06't 
06'5 
066 
067 
068 
069 
06A 
068 
0GC 
0&0 
a&E 
0GF 
070 
071 
072 
07'3 
07't 
07'5 
07£> 
077 
878 
079 
07A 
078 
07C 
070 
07E 
07F 

F0 11110000 
F0 11110000 
F0 11110000 
09 11011001 
D0 11010000 
D0 11010000 
9'5 10010101 
90 10010000 
90 10010000 
99 10011001 
99 10011001 
99 10011001 
91 10010001 
90 10010009 
90 10010000 
~'5 !00!0!0! 
9'5 10010101 
9'5 10010101 
oe 11010eee 
9'5 10010101 
9'5 10010101 
00 11010000 
09 11011001 
F0 11110000 
0'5 I I 0 I 0101 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110009 
F0 It 110000 
F0 11110000 
F0 I 1110000 
F2 11110010 
F0 11110000 
F0 11110000 
F0 I 1110000 
F0 11110000 
F0 11110000 
F0 11110000 
90 10010000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
90 10110000 
00 11010000 
80 10110000 
9'5 10010101 
90 10010000 
00 11010000 
F2 11110010 
0'5 11010101 
80 10110000 
80 10110000 
~ l00t1'800 
90 10010000 
80 10110000 
D0 11010000 
D0 11010000 
00 11010000 
D0 11010000 
00 11010000 

HE>< HE)( BIN 
LOC OAT DAT 

080 
081 
082 
08'3 
08't 
08'5 
086 
087 
088 
089 
08A 
088 
08C 
080 
08E 
0SS: 
090 
091 
092 
09'3 
09't 
0915 
096 
097 
098 
099 
09A 
098 
09C 
0~ 
09£ 
09F 
0A0 
0A1 
0A2 
0A1 
0A't 
0A5 
0A6 
0~7 

0A8 
0~9 
0M 
0AB 
0AC 
0AO 
0AE 
0AF 
080 
081 
082 
08'3 
08't 
08'5 
086 
087 
088 
08'3 
0BA 
0BB 
0BC 
0BD 
08E 
08F 

90 10010000 
ca 11000000 
'59 01011001 
00 11010000 
00 11010000 
D0 11010000 
09 11011001 
00 11010000 
D0 11010000 
00 I 1010000 
D9 11011001 
oe 11010000 
DI I 1010001 
00 11010000 
DI I 1010001 
90 10119999 
10 00010000 
00 I 1010000 
00 11010000 
DI 11010001 
00 11010000 
oe 11010000 
D0 11010000 
01 11010001 
90 10010000 
00 11010000 
D0 11010000 
10 00010000 
90 10010000 
D0 11010000 
80 10110000 
oe 11010000 
09 I 1011001 
9't 10010100 
DCJ 1101I001 
1)1 1 1010001 
00 11010000 
90 10010000 
9't 10010100 
90 10010000 
01 11010001 
99 10011001 
01 11010001 
9't 10010100 
9'5 10010101 
99 10011001 
9'5 10010101 
90 10010000 
9't 10010100 
90 10010000 
90 10010000 
90 10010000 
90 10010000 
90 10010000 
90 10010000 
90 10010000 
90 t08t0000 
90 10010000 
F0 11110000 
F0 11110000 
90 10010000 
10 00010000 
F0 11110000 
F0 11110000 

'5 

HE)( HEX BIN 
LDC DAT DAT 

0C0 
0C1 
0C2 
0C1 
0C"t 
0C'5 
0C& 
0C7 
0C8 
ac9 
0CA 
ace 
ace 
0CO 
0CE 
0CF 
000 
001 
002 
00'3 
0D't 
00'5 
0D6 
007 
008 
009 
00A 
00B 
00c 
AOD 
00E 
00F 
0E0 
0EI 
0E2 
0E'3 
0E't 
0E'5 
0E& 
0E7 
0E8 
0E9 
0EA 
0EB 
0EC 
0ED 
0EE 
0EF 
8F0 
8FI 
0F2 
0F1 
0F't 
0F'5 
0F6 
0F7 
0FS 
0F9 
0FA 
0FB 
0FC 
0FD 
0FE 
0FF 

9g 10011081 
90 10010000 
99 10011001 
80 10110000 
90 10010000 
F2 11110010 
80 10110000 
F0 11110000 
F0 11110000 
oe 11010000 
F0 11110000 
Fe 11110010 
F0 11110000 
F0 11110000 
09 11010000 
F0 ti 110000 
9"f 10010100 
De 11010000 
9't 10010100 
90 10010000 
90 10010000 
9'5 10010101 
oe 11010000 
91; 10010101 
9'5 10010101 
90 10010000 
9'5 10010101 
9"f 10010100 
9'5 10010101 
9't 10010100 
<3'5 10010101 
80 10110000 
9"f 10010100 
10 00010000 
90 10010000 
'59 01 0 I I 001 
00 11010000 
00 11010000 
00 11010000 
'59 01011001 
90 10010000 
F0 11110000 
80 10110000 
F0 11110000 
90 10010000 
{)'t 11010100 
80 10110000 
1)-5 11010101 
01 11010001 
09 11011001 
09 11011001 
19 00011001 
09 11011001 
D9 11011001 
09 1 HU I 001 
D9 11011001 
F9 tlit~ 
F0 11110000 
F0 11110000 
D8 11010000 
F0 11110000 
F0 11110000 
F0 11110000 
80 10110000 

HE>< HEX BIN 
LOC DAT DAT 

100 
101 
102 
10'3 
I 0't 
10'5 
106 
107 
108 
109 
10A 
108 
10C 
100 
10E 
10F 
110 
111 
112 
111 
11't 
11 '5 
116 
117 
118 
119 
11A 
11B 
11C 
llD 
llE 
11F 
120 
121 
122 
121 
I 2't 
12'5 
126 
127 
128 
129 
12A 
128 
12C 
120 
12E 
12F 
1'30 
I '31 
1'32 
1'3'3 
l'3't 
1'3'5 
1'36 
1'37 
118 
I '39 
IJA 
1'38 
1'3C 
1'30 
1 '3E 
1 '3F 

80 10110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
01 11010011 
F2 11110010 
F0 11110000 
O't 11010100 
99 10011001 
0'5 11010101 
F0 11110000 
90 10010000 
02 11010010 
F0 11110000 
F0 11110000 
90 10010000 
90 10010000 
ee 10110000 
F0 I 1110000 
D0 11010000 
F0 11110000 
00 11010000 
Fe 11110000 
O't I 1010100 
F0 11110000 
0'5 11010101 
99 10011001 
90 10010000 
F0 11110000 
00 '1010000 
F0 11110000 
1)1 11010001 
F0 11110000 
80 10110000 
90 10018000 
80 10110000 
D1 11010011 
80 10110000 
80 10110000 
DI I 1010001 
80 10110000 
01 11010001 
99 10011001 
01 11010001 
00 11010000 
Dl 11010001 
c;e 1ee1eeee 
01 11010001 
80 1 01 10000 
80 10110000 
90 10010000 
80 10110000 
02 11010010 
ee 10110000 

'3 

HEX HEX BIH 
LOC DAT DAT 

1't0 
l"t1 
1 't2 
l"t) 
l"+"t 
'"t'5 
1% 
l't7 
l"t8 
1 't9 
l'tA 
l"tB 
l"tC 
l"tO 
l"+E 
1 'tF 
1'50 
1 '51 
1 '52 
I '5'3 
I 15"+ 
I '5'5 
I '56 
I '57 
I '58 
I '59 
1'5A 
1'5B 
1'5C 
1'50 
I '5E 
1 '5F 
1&0 
1&1 
1&2 
1 &'3 
1 &'t 
I &'5 
1&& 
1&7 
1&8 
1&9 
l&A 
l&B 
l&C 
1&0 
l&E 
l&F 
170 
171 
172 
17'3 
I 7't 
17'5 
176 
177 
178 
179 
17A 
178 
17C 
17D 
17E 
17F 

82 10110010 
80 10110000 
80 10110000 
80 10110000 
D0 11010000 
80 10110000 
F0 11110000 
90 10010000 
90 10010000 
80 10110000 
01 11010001 
80 101 .10000 
90 10010000 
90 10010000 
D0 11010000 
Be 1011e008 
91 10010001 
80 10110000 
99 10011001 
80 10110000 
90 10e10000 
80 10110000 
F0 11110000 
B8 10110000 
91 10010001 
90 1e010000 
9J 1001001 I 
90 10010000 
90 10010000 
"t0 01000000 
F0 11110000 
70 01110000 
01 11010001 
D0 11010000 
D9 11011001 
F0 11110000 
19 00011001 
80 10110000 
Fe 11110000 
80 10110000 
80 10110000 
ee 10110eee 
F0 11110000 
F2 11110010 
99 10011001 
D1 11010001 
F0 11110000 
09 11011001 
80 10110000 
80 10110000 
F0 11110000 
F0 11110000 
oe 11010000 
F0 11110000 
F0 !1110000 
10 00010000 
01 11010e01 
Dl 11010001 
09 11011001 
DI 11010001 
00 11010000 
00 I 1010000 
00 11010000 
90 10010000 

2 -~-
8-8-l&UIM 19 0 

,_.. llJll:IMIS 

HEX HEX BIN HE)( HE>< BIN 
LOC DAT DAT LOC DAT DAT 

180 
181 
182 
18'3 
18't 
18'5 
19& 
197 
188 
189 
IBA 
188 
18C 
180 
18E 
18F 
190 
191 
192 
19'3 
19" 
19'5 
19& 
197 
198 
199 
19A 
198 
19C 
190 
19E 
1 '3F 
IA0 
!Al 
IA2 
I A') 
1 A't 
IA'5 
IA& 
IA7 
IA8 
1A9 
1AA 
IAB 
1AC 
!AD 
IAE 
lAF 
1B0 
181 
182 
I 8'3 
I B't 
IB5 
18& 
187 
198 
189 
!BA 
188 
lBC 
180 
t8E 
IBF 

<30 10010000 
00 11010000 
80 10110000 
D0 11010000 
F0 11110000 
99 10011001 
F0 11110000 
99 10011001 
DI 11010001 
01 11010001 
09 11011001 
DI 11010001 
F0 11110000 
99 10011001 
[)1 11010011 
99 10011001 
80 10110008 
00 11010000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
01 11010011 
80 10110000 
F0 11110000 
F0 11110800 
F0 11110000 
F0 11110008 
F0 11110000 
F0 11110000 
01 11010011 
80 10110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 I 1110000 
F0 11110000 
F0 11110000 
'SB 01011011 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
F0 11110000 
01 11010811 
0'3 I 1 01 I 001 
00 11010000 
DB 11010000 
00 11010000 
00 11010000 
D0 11010000 
D0 11010000 
Dl 11010011 
00 11010000 
FB 11110000 
't9 01001001 
oe 11010000 
59 01011001 
00 11010000 
90 10010000 
DJ 11010011 
F0 I I 11000e 

IC0 D0 11010000 
ICI D0 11010000 
IC2 F0 11110000 
!CJ F2 11110010 
IC't 00 11010000 
IC'5 F0 11110000 
IC& D0 11010000 
IC7 09 11011001 
!CS 00 11010000 
1C9 00 11010000 
ICA F0 11110000 
ICB F0 I I 110000 
ICC 80 10110000 
ICD 80 10110000 
ICE D0 11010000 
ICF 09 11011001 
100 00 11010000 
IOI F0 11110000 
102 00 11010000 
10'3 F2 11110010 
IO't 00 11010000 
10'5 F0 11110000 
106 02 11010010 
107 F0 11110000 
108 80 10110000 
109 00 11010000 
IDA 90 10010000 
IDB 00 11010000 
IOC D0 11010000 
100 00 11010000 
IDE De 11010000 
IDF 00 11010000 
IE0 Be 10110000 
!El 00 11010000 
1E2 09 11011001 
IE'3 00 I 1010000 
IE't 80 10110000 
IE'5 00 11010000 
IEi 02 11010010 
IE7 00 11010008 
IE8 0'3 11010011 
IE9 10 00010000 
1EA 09 11011001 
IEB 10 00010000 
IEC D0 11010000 
!ED 80 10110000 
IEE D2 11010010 
IEF 80 10110000 
1F0 D1 11010001 
IF1 01 11010001 
IF2 D9 11011001 
IF') 01 11010001 
1F't '59 01011001 
1F'5 D0 11010000 
1F6 F0 11118000 
1F7 D9 11011001 
IFS '30 10010000 
1F9 ee 10110000 
IFA 90 10010009 
1FB 90 10010000 
IFC 59 01011001 
IFO 09 11011001 
1FE DJ 11010011 
!FF 09 11011001 

PART NUMBER: 21-0'3602-00 
DEVICE TTPE:512 X 8 
SCHEMATIC SHEET l:O-CS-M8'391-0-MCTM 
LOCATIOH,OESCRIPTtOH: E98 , UCOOE<12:'39> 

LEFT COLl.J'l'I OF BIN DATA IS MSB 
BINARY DATA "1" = HIGH 
BINARY DATA "9" = LOM 

I LEI MEM. CTLR. ROM 
AN PAL L STING 

D 

I 
I w 

$~1 
~ii 
i~I e 7 l 
--~~~~~~~~~~~~""-~~~~~~~~~--~'--~~~~~~~~~~-L~~~~~~~~~~~.u.i..~~~~~~~~~~----.._~~~~~~~~~~-'-~~~~~~~~~~~~~~~~~~~~-~"~__________, 



8 7 E> 5 "'t 1 2 ~ lHt-1£.€.SU 19 a 
"A• ._.._ JGDJ JflS 

HE>< HE>< BIN HEX HEX BIN HE>< HE>< BIN HEX HEX BIN HEX HEX BIN HEX HE>< BIN HEX HE>< BIN HE>< HE>< BIN 
LOC DAT DAT LOC OAT DAT LOC OAT OAT LOC OAT DAT LOC DAT OAT LOC OAT OAT LOC DAT DAT LOC DAT DAT 

000 00 00000000 0'+0 EB 1110101 I 080 E9 11101001 0C0 E9 11101001 100 E9 11101001 1'10 EB 11101011 180 EB 11101011 IC0 E9 11101001 
001 00 00000000 0'+1 ED 11101101 081 E9 11101001 0C1 E9 11101001 101 E9 11101001 1't1 E9 11101001 181 E9 11101001 ICI E9 11101001 
002 00 00000000 0'+2 1)0 01101101 082 E9 11101001 0C2 E9 11101001 102 EC 11101100 1'12 E9 11101001 182 EB 11101011 IC2 E9 11101001 
001 00 00000000 0't'3 l)D 01101101 08'3 E9 11101001 0C1 E9 11101001 10] E9 11101001 1 't '3 E9 11101001 181 E9 11101001 IC'3 E9 11101001 
00'+ 00 00000000 0'+'t E9 11101001 08't E9 11101001 0C't E9 11101001 10't EB 11101011 l't't F9 11111001 18't E9 11101001 IC't El 11100001 

D 00'5 00 00000000 0'+15 E9 11101001 08'5 E9 11101001 0C'5 EB 11101011 10'5 E9 11101001 l't5 ECJ 11101001 I 8'5 E9 I I 101001 IC5 El 11100001 D 001) 00 00000000 0't& E9 11101001 08& EF 11101111 0CI) E9 1.1101001 10& ECJ 11101001 1 'tb ECJ I 1101001 186 EB 1110101 I 1C6 EB 1I101011 
007 E9 11101001 0't7 EB 11101011 087 ECJ 11101001 0C7 E9 I I 101001 107 ECJ 11101001 I '17 ECJ 1I101001 187 ECJ 11101001 IC7 EF I 1101111 
008 E9 11101001 0't8 EB 11101011 088 E9 11101001 0C8 EB 11101011 108 E9 11101001 1'18 E9 11101001 188 E9 11101001 IC8 E9 1 t101001 
00<3 E9 11101001 0't<J EB 11101011 089 D9 11011001 0C9 ECJ 11101001 109 E9 11101001 l't9 E9 11101001 189 E9 I 1101001 IC9 E9 11101001 
00A ED 11101101 0'tA EB 11101011 0BA E9 11101001 0CA E9 11101001 10A E9 11101001 l'tA E9 11101001 18A E9 11101001 lCA E9 11101001 
008 E9 11101001 0't8 EB 11101011 08B E9 11101001 0CB EB 11101011 10B E9 11101001 l'tB E9 11101001 18B E9 11101001 ICB E9 11101001 
00C E9 11101001 0'tC Ee:! 11101001 08C ED 11101101 0CC EB 11101011 10C E9 11101001 1 '+C E9 11101001 18C E9 11101001 ICC El 11100001 
000 E9 11101001 0'+0 E9 11101001 08D E9 11101001 0CD E<3 11101001 100 E9 11101001 1 'tD E9 I 1101001 180 E9 11101001 lCD El 1I100001 
00E E9 11101001 0'tE E9 11101001 08E ED 11101101 0CE E9 11101001 t0E E9 11101001 l'tE EB 11101011 IBE Ee:! I 1101001 ICE EB 11101011 
00F ED 11101101 0'tF E'3 11101001 08F E'3 11101001 0CF E9 11101001 10F EB 11101011 l'tF E9 11101001 18F Ee:! I I 101001 tCF E'3 11101001 
010 E9 11101001 0'50 E9 11101001 090 E9 11101001 000 E9 11101001 110 E9 11101001 1 '50 ED 11101101 190 E9 11101001 100 E9 I I 101001 
011 E9 11101001 051 E9 11101001 091 E9 11101001 001 E9 11101001 11 I E9 1I101001 I '51 E9 I I 101001 191 El 11100001 101 EB 11101011 
012 E9 11101001 052 EB 11101011 092 oc:i 11011001 0D2 E9 11101001 112 EB 11101011 152 ED 11101101 192 E9 I 1101001 102 E9 11101001 
011 E9 11101001 051 E9 11101001 0'3'3 E9 11101001 0D'3 EB 11101011 11 J E9 11101001 15'3 E'3 I 1101001 19'3 C9 11001001 10'3 EB 11101011 
01'1 E9 11101001 0'5't E9 11101001 09't E9 11101001 00'1 EB 11101011 11 't E9 1I101001 15'+ E9 I 1101001 19'1 E'3 11101001 ID'+ E9 11101001 
01 '5 E9 11101001 05'5 Ee:! 11101001 09'5 E9 I I 101001 00'5 E9 11101001 11 '5 E'3 11101001 15'5 E9 11101001 195 E9 11101001 I 0'5 E'3 11101001 
01& E9 11101001 0'5& ED 11101101 09& E9 11101001 0D& E9 11101001 11& E9 11101001 156 EB 11101011 1% &9 01101001 ID& E9 11101001 
017 E'3 11101001 057 &9 01101001 0'37 E9 11101001 0D7 E9 11101001 117 E9 11101001 1 '57 E9 I 1101001 197 E9 I 1101001 107 ED 11101101 
018 E9 11101001 0'5B Et 11100001 098 E9 I 1101001 008 F9 111I1001 118 E9 11101001 I '58 E9 11101001 198 E9 11101001 108 E9 11101001 c 019 E9 11101001 059 F9 11111001 09'3 E9 11101001 0D9 EB 11101011 11'3 E9 11101001 I '59 E9 11101001 199 E9 11101001 109 C'3 11001001 c 
01A E9 11101001 0'5A E9 11101001 09A E9 11101001 0DA E9 I 1101001 1 IA E9 11101001 1 '5A E'3 11101001 19A E9 11101001 IDA E9 11101001 
01B E9 11101001 0'5B E'3 1 1 1 01 001 098 E9 11101001 0DB EB 11101011 I 1B E9 I 1101001 I '5B E9 11101001 19B E'3 11101001 IDB cq 11001001 
01C E9 11101001 0'5C E'3 11101001 0'3C E9 11101001 0DC F9 11111001 1 IC E9 11101001 1 '5C E9 11101001 19C E9 11101001 IDC E'3 11101001 
01D Ee:! 11101001 0'50 E'3 11101001 090 E9 11101001 0DD E9 11101001 110 E9 11101001 1 '50 E9 11101001 19D EB t 1101011 100 C9 11001001 
01E E9 11101001 0'5E E9 11101001 09E E9 11101001 0DE E9 11101001 1 lE E9 11101001 t5E E9 11101001 19E E9 I I 101001 1DE E'3 11101001 
01F EB 11101011 0'5F F9 11111001 09F E9 11101001 0DF EB 11101011 1 lF E9 11101001 1 '5F E9 11101001 19F E9 11101001 IDF E9 11101001 
020 EB 1I101011 0&0 EA 11101010 0A0 ED 11101101 0E0 E9 11101001 120 E9 1I101001 160 E9 I 1101001 1A0 E'3 I I 1 01 001 IE0 E9 11101001 
021 EB 11101011 0&1 E9 11101001 0A1 E9 11101001 0E1 EB 11101011 121 E9 11101001 161 Fl 11110001 !Al E9 11101001 IEI F9 11111001 
022 EF 11101111 0&2 E9 11101001 0A2 ED 11101101 0E2 E9 11101001 122 E'3 11101001 1&2 E9 11101001 IA2 E9 11101001 IE2 E9 1I101001 
02'3 E9 11101001 0&'3 E9 11101001 0A'3 E9 11101001 0E1 E9 11101001 12'3 E9 11101001 1&1 E9 I 1101001 IA] E'3 11101001 IEJ F9 111I1001 
02'+ E9 11101001 0&'+ E9 11101001 0A'+ E9 11101001 0E'+ Ee:! 11101001 12't EB 11101011 t 6't E9 11101001 IA'+ E9 11101001 I E't E9 11101001 
02'5 E9 11101001 06'5 E9 11101001 0A'5 EB 11101011 0E'5 E9 11101001 12'5 E9 11101001 I &'5 E9 11101001 IA5 E9 11101001 I E'5 C9 11001001 
026 E9 11101001 06& E9 t t 101001 0A& E9 11101001 0E6 E9 11101001 12& E9 I 1101001 16& E9 I 1101001 I Ao E9 I 1101001 IE& E9 11101001 
027 E9 11101001 0£>7 E9 11101001 0A7 EB 11101011 0E7 E9 11101001 127 E9 11101001 1&7 Ee:! I 1101001 1A7 EB 11101011 IE7 C9 11001001 
028 E9 11101001 068 E9 11101001 0A8 E9 I 1101001 0E8 E9 11101001 128 E9 I I 101001 1&8 Ee:! I 1101001 IAB E9 11101001 IEB E9 11101001 '« 029 E9 11101001 0&9 E9 11101001 0A9 EB 11101011 0E9 AC 10101100 129 E9 11101001 1&9 E9 I 1101001 1A9 E9 11101001 1E9 E9 11101001 
02A EB 11101011 06A E9 11101001 0AA E9 11101001 0EA E9 11101001 12A E9 11101001 l&A E9 .11101001 !AA E9 I I I 01 00 I IEA E9 11101001 
028 EB 11101011 0&8 E9 11101001 0AB E9 11101001 0EB ES 11101000 12B E9 1I101001 l&B E9 11101001 lAB E9 11101001 IEB E9 11101001 
02C E9 11101001 0&C E9 11101001 0AC E9 11101001 0EC E9 11101001 t2C E9 11101001 16C E9 11101001 tAC EC 11101100 tEC 68 01101000 . 

B 02D E9 11101001 0f>D E9 11101001 0AD EB 11101011 0ED El 1I100001 120 E9 I 1101001 1&0 E9 I 1101001 IAD E9 11101001 IEO E'3 I 1101 00 I I+ 02E E9 11101001 0&E E9 11101001 BAE E9 I I 101001 0EE &9 01101001 12E E9 11101001 1&E E9 11101001 lAE E9 11101001 IEE E9 I 1101001 
02F E'3 11101001 0&F P.3 11101001 0AF EB 11101011 0EF El 11100001 12F E'3 11101001 l&F E9 11101001 1AF EB 11101011 lEF E911101001 o; 

""' 010 E9 11101001 070 EB 11101011 0B0 EB 11101011 0F0 E'3 11101001 1'30 E9 11101001 170 E9 1 i i01001 180 E9 11 !0!00! IF0 E'3 I 1101001 m z:: 0'31 EB t I 101011 071 E9 11101001 0BI EB 11101011 0FI F9 11111001 nt ED 11101101 171 E9 1I101001 IBt D9 I 1011001 IFI E9 11101001 I_. 0'32 E9 11101001 072 E9 11101001 0B2 ED 11101101 0F2 E9 11101001 1'32 E9 11101001 172 E9 I 1101001 1B2 E'3 11101001 IF2 E9 11101001 ..,o 
0'3'3 &D 01101101 07'3 E9 11101001 0B'3 ED 11101101 0F1 E9 11101001 IJ) ED 11101101 17) E9 1I101001 IBJ C9 11001001 IFJ E9 11101001 

!o c:i 01'+ 69 01101001 07't EB 11101011 0B't E9 11101001 0F"+ E9 11101001 IJ't EB 11101011 17't EB 1I101011 I B't C9 11001001 I F't E9 I 1101001 
:i 0'315 ED 11101101 075 E9 11101001 0B5 C9 I 1001001 0F'5 F9 11111001 1'35 ED 11101101 17'5 E'3 1I101001 1 B'S F9 111I1001 1F5 &C 01101100 

0'36 E'3 11101001 07& E9 11101001 0B& E9 11101001 0F& E9 11101001 IJ& E9 11101001 17& EB 11101011 18& E9 1I101001 IF& EB 1I101011 B 
i 0'37 E9 11101001 077 E9 11101001 0B7 E9 11101001 0F7 E9 11101001 1)7 ED 11101101 177 E9 11101001 187 El 11100001 IF7 ED 11101101 

?i 0'38 E9 11101001 078 E9 11101001 088 E9 11101001 0F8 F'3 11111001 1'38 E9 11101001 178 &9 01101001 188 F9 11111001 IF8 E9 11101001 
:i • 0)9 EB 11101011 079 E9 11101001 0Bc:I E9 11101001 0F9 C9 11001001 1J9 E9 11101001 179 6'3 01101001 1 B'3 ECJ 11101001 IF9 E9 11101001 

0'3A EB 11101011 07A E9 11101001 0BA E9 11101001 0FA F9 11111001 11A E9 11101001 17A &9 01101001 18A Et 11100001 !FA E'3 11101001 

i= 0'3B EB 11101011 07B D9 11011001 0BB ES 11101000 0FB E9 11101001 nB E9 11101001 17B 69 01101001 lBB E9 11101001 1FB E9 11101001 
i:J 01C EB 11101011 07C E9 11101001 0BC E9 11101001 0FC E9 11101001 nc E9 11101001 17C E9 11101001 IBC C9 11001001 IFC E9 11101001 .. 0'3D E9 11101001 070 E9 11101001 0BD C9 I 1001001 0FD E9 11101001 1'30 E'3 11101001 17D C9 11001001 IBO E9 11101001 IFD ED 1I101101 

~· 
01E E9 11101001 07E E9 11101001 0BE EB 11101011 0FE E9 11101001 11E Ee:! 11101001 17E E9 11101001 tBE E9 11101001 IFE E9 11101001 

~~ 
0'3F EB 11101011 07F E9 11101001 0BF EB 11101011 0FF E9 11101001 1JF E9 11101001 17F E9 11101001 tBF E':l 1I101001 lFF ED 11101101 

~~ A 
;i;;: Pi=IRT NUMBER: 21-01702-00 
~- DEVICE TYPE:512 >< 8 
=~ SCHEMATIC SHEET •:D-CS-MBJ91-0-MCTM ,. 

LOCATION/DESCRIPTION: E&'3 / UCOOE<i+0:'t7> 
:.~ 

i~ LEFT COLUMH OF BIN DATA IS MSB 
81NART DATA "1" = HIGH 

~ 81Ni::IRT DATA "0" = LOU 
"' . .... o 

TITLE: 
~~ ~VISIONS MEM. CTLR. ROM 

C* CIWCiE HO. llEY AND PAL LISTINGS I ,-

•"' ~R llEY. 
=~ M8'3'31-0-0 A • 
;~ 8 7 5 



8 7 E> 5 '1 '3 2 ~ 9-9-1£.C.8'4 19 (I 
"A• ..... _,, •1s 

HE)( HE)( BIN HE)( HE)( BIN HE>< HE)( BIN HE>< HE>< BIN HE)( HE>< BIN HEX HEX BIN HE>< HEX BIN HE)( HE>< BIN LOC DAT DAT LOC DAT DAT LOC DAT OAT LOC DAT DAT LOC DAT DAT LOC DAT DAT LOC DAT OAT LOC DAT DAT 
000 00 00000000 0't0 0A 00001010 080 82 10000010 0C0 08 00001000 100 86 10000110 I 't0 08 00001000 180 86 10000110 IC0 02 00000010 001 00 00000000 0'+ I 0B 00001011 0S1 0S 00001000 0CI SA 10001010 101 0A 00001010 !'ti 0A 00001010 181 SA 10001010 I Cl 02 00000010 002 00 00000000 0"t2 08 00001011 0S2 0S 00001000 0C2 "tB 01001000 102 8'3 1000001 I l"t2 08 00001000 IS2 S2 10000010 IC2 0A 00001010 00'3 00 00000000 0'+) 08 00001011 0B'3 0B 00001000 0C'3 0A 00001010 10'3 0A 00001010 l't) SA 10001010 18'3 BA 10001010 lCJ 0A 00001010 00't 00 00000000 0"t'+ SA 10001010 08"t 0C 00001100 0C"t SA 10001010 10'+ 0A 00001010 1 "t't 0B 00001000 IB"t 7A 01111010 lC"t 02 00000010 D 00'5 00 00000000 0'+'5 SA 10001010 0B'5 08 00001000 0C'5 0A 00001010 10'5 0A 00001010 1 "t'S 0A 00001010 I B'5 5A 01011010 IC5 02 00000010 D 00& 00 00000000 0'+& 0A 00001010 0S6 '39 00111001 0C6 0A 00001010 106 0A 00001010 1 '+6 BA 10001010 IB6 SE 10001110 IC6 0A 00001010 007 AA 10101010 0"t7 0A 00001010 0S7 0A 00001010 0C7 0B 00001000 107 0A 00001010 l't7 0A 00001010 IB7 5A 01011010 1C7 '39 00111001 00B SA 10001010 0'+B 0A 00001010 0BB SA 10001010 0cs S2 10000010 10B 0A 00001010 l'tB 0A 00001010 18S 0A 00001010 1CB 02 00000010 009 B2 10000010 0'+9 BA 00001B1B 089 0B B0001000 BC9 0A 00001010 109 BA 00001010 1"t9 SA 100Bl01B IS9 0A 00001010 IC9 02 000000i0 00A 88 10B01011 0'+A 0A B0001010 08A 0B 00001000 0CA B2 10000010 10A 0A 00001010 l"tA 08 00001000 ISA 0E 00001110 ICA 0A 00001010 eee SA 10001010 0'+8 0A 00001010 0S8 0B 00001000 0CB BE 10B01110 108 0A 00001010 l"tB 0B 00001000 IBB 0A 00001010 IC8 0A 00001010 00C AA 10101010 0'+C 0A 00001010 08C B9 B0BBIB01 0CC SA 10001010 10C 0A 0000!0H~ '"c eE eeeei,~e i8C 0A 0000i010 ICC E2 11100010 660 SM i000i0i0 0't0 02 00000010 0SD 0B 00001000 BCD BA 10001010 100 BA 00001010 1 'tO 0E 00001110 ISO 5A 01011010 ICO E2 11100010 00E 82 10000010 0'+E 02 00000010 08E 00 00001101 0CE 0A 00001010 10E BA 10001010 1 '+E 0A 00001010 IBE 0A 00001010 ICE 0A 00001010 00F 88 10001011 0"tF 0A 00001010 08F 08 00001000 0CF 0A 00001010 10F 0A 00001010 l"tF 8S 10001000 IBF '5A 01011010 lCF 0A 00001010 010 08 00001000 0'50 02 00000010 090 0B 00001000 000 0A 00001010 110 0A 00001010 1'50 22 00100010 190 0B 00001000 ID0 08 00001000 011 08 00001000 051 02 00000010 091 08 00001000 001 0A 00001010 111 BA 10001010 151 BA IB0Bl01B 191 0A 00001010 101 0A B0001010 012 08 00001B00 0'52 SA IB001010 092 08 00001000 002 0A 00001010 112 0A 00001010 1 '52 0A 0000101B 192 BB 00001000 102 0A 00001010 01'3 0B 00001000 0'5'3 0A B0001010 09'3 08 00001000 00'3 0A 00001010 11 '3 SA 10001010 1 '5J BA 10001010 19'3 08 00001000 10'3 0A 00001010 01 't 0B 00001000 0'5'+ 0A 00BBIB1B 09'+ 0A 0000101B 00'+ 0A 00001010 11 't 0A 00001010 I 5't BB 000Bl00B I 9't 7A 01111010 1D't 0A 00001010 01 '5 08 00001000 0'51) 0A 00001010 095 08 00001000 00'5 0A 00001010 11 '5 BA 10001010 11)5 S2 10000010 195 7A 01111010 10'5 0A 00001010 0u; 0B 00001000 05& 08 0BB01011 096 0B 00001000 006 0A 00001010 llG 0A 00001010 15& 8A 10001010 196 0A 00001010 106 0A 00001010 017 08 0B001000 0'57 0A 000B1010 097 0B 00001000 007 BA 00001010 117 0A 00001010 157 B2 10000010 197 SA 10001010 ID7 08 00001011 018 0B 00001000 0'5B 02 00000010 098 08 00001000 00B 0A 00001010 118 0A 00001010 15B 0E 00001110 198 0A 0B001010 108 0B 00001000 c 019 BB 00001000 059 0A 0B00101B 099 08 00001000 009 0A 00001010 119 B2 10000010 159 0A 00001010 199 0A 00001010 109 08 00001000 c 01A 08 00001000 05A 0A 00001010 09A 0S 00001000 00A 0A 00001010 I IA 0A 00001010 15A 06 00000110 19A 0A 00001010 IDA 0B 00001000 018 0B 00001000 058 0A 000Bl010 098 BB 00001000 008 0A 00B01010 118 82 10000010 I '58 0A 00001010 198 08 00001000 108 0B 00001000 01C 0A 0000101B 0'5C 0A 000B101B 09C 08 00001000 00C B2 00000010 11C 0A 00001010 15C 0A 00001010 19C 7E 01111110 IDC 08 00001000 010 0A 00001010 0'50 0A 00001010 090 08 00001000 000 8& 1000Bl 10 110 0A 00001010 150 0B 00001000 190 0A B0001010 100 0B 00001000 01E 0A 00001010 05E 0A 000Bl010 09E 0B 00001000 00E 02 0000001B 1 lE BA 10001010 15E 0A 00001010 19E SA 10001010 1DE BA 10001010 01F 0A 00001010 0'5F 0A 00001B10 09F 0A 00001010 00F 82 10000010 I IF 0A 00001010 15F 0B 00001000 19F GB 01101000 IDF 08 00001000 020 0A 0000101B 0G0 B2 10000010 0A0 09 00001001 0E0 0A 000BIBl0 120 0A 00001Bl0 1&0 0A 00001010 1A0 0A 00001010 IE0 SA 10001010 021 0A B0B01010 061 0A 00001010 0At 0A 00001010 0E1 SA 10001010 121 BA 10001010 1&1 0A 00001010 IAI BA 0B001010 lEI 08 00001000 022 0A 00001010 0€>2 BA 00001010 0A2 't9 01001001 0E2 82 10000010 122 0A 00001010 162 08 0B001000 IA2 0A 00001010 1E2 0B 00001000 02) 0A 00001010 0&J 0A 00001010 0.:.J 0A 00001010 0E'3 SA 10001010 12'3 BA 10001010 l&J 0A 00001010 IA'3 0A 00001010 IEJ 0B 00001000 02"t 02 00000010 06'+ BA 00001010 0A"t BA 00001010 0E't 8A 10001010 12't 0A 00001010 I G't '58 01011000 I A't 7A 01111010 IE'+ 08 00001000 02'5 02 B0000010 061) 0A 0BBBIB10 0A'5 0A 0000101B 0E'5 0A 00001010 125 BA 10001010 165 SA 10001010 1 A'S 7A 01111010 I E'5 0B 00001~~0 026 0E 00001110 0&& BA 00001010 0A6 0A 00001010 0EG 0A 00001010 126 0A 00001010 1 E>& 0A 0000101B IA6 0A 00001010 1E6 SA 10001010 027 BA 00001010 067 B2 1000B010 0A7 0A 00001010 0E7 SA 10001010 127 0B 00001000 167 0A 00B0101B IA7 BB 00001000 IE7 08 00001000 028 0A 00001010 06B 0A 00001010 0A8 0A 00001010 0EB 8A 10001010 128 0A 0B001010 168 0S 00001000 IA8 0E 00001110 1E8 SA 10001010 i• 029 0A 00001010 069 0A 00001010 0A9 5A 0101 IBl0 0E9 88 10001011 129 08 00001000 169 08 00001000 IA9 0A 00001010 IE9 08 00001000 02A 0A 00001010 0&A 0A 0BB01010 0AA 0A 00001010 0EA 0A 00001010 12A 0A 00001010 IGA 0S 0000100B IAA 0A B0001010 IEA JB 00111000 028 0A 00001010 068 0A 00001010 BAB 0A 00001010 0EB 8A 10001010 128 08 00001000 168 08 00001000 IA8 0A 00001010 IEB 08 00001000 02C 08 00001000 06C 0A 00B01Bl0 0AC 0A 00001010 0EC SA 10001010 12C 0A 00001010 l&C 58 01011000 IAC FF 11111111 lEC 0A 00001010 1!; J8 
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01E 't) 01000011 0'5E 't) 0100001 I 09E '+) 01000011 0CE "t1 01000011 1 lE C1 1 I 00001 I 15E 't) 01000011 19£ 'tl 01000011 lDE '+J 01000011 
01F i+1 01000011 0'5F 'tl 01000011 09F "+1 01000011 00F 'tl 01000011 1 IF "+) 01000011 15F "+1 01000011 19F •tJ 01000011 IDF '+J 01000011 
020 '+) 01000011 060 't) 01000011 0A0 "+) 01000011 0E0 't) 01000011 120 't1 01000011 160 't J 01 00001 1 IA0 't1 01000011 IE0 't) 01000011 
021 't) 01000011 0£>1 't 1 01 00001 I 0AI '11 0100001 I 0E1 't1 01000011 121 't) 01000011 161 't) 01000011 1A1 't) 01000011 1E1 't) 01000011 
022 "+J 01000011 062 'tl 01000011 0A2 't) 01000011 0E2 't) 01000011 122 "+'3 01000011 I 62 i+1 01000011 1A2 '+) 01000011 1E2 't) 01000011 
021 '+'3 01000011 06) 't) 01000011 0A1 't) 01000911 0El "t) 01000011 12'3 't) 01000011 I 6) 07 00000111 lA) 'tl 01000011 1E'3 't) 01000011 
02't 'tl 01000011 06'+ 52 01010010 0A't 't) 01000011 0E'+ 'tJ 01000011 12"+ '+7 01000111 I 6't "+1 01000001 1 A't 6) 01100011 IE"+ 'tl 01000011 
025 '+'3 01000011 06'5 'tl 01000011 0A5 't) 01000011 0E'5 't) 01000011 I 25 'tJ 01000011 I &'5 i+'3 01000011 IA5 &1 01100011 I E'S 't) 01000011 
026 01 00000011 066 52 01010010 0A6 i+'3 01000011 0E6 't) 01000011 12& 'tJ 01000011 I 6& i+J 01000011 1A6 '+'3 01000011 1E6 't) 01000011 
027 01 00000011 067 '+) 01000011 0A7 't) 0 I 00001 1 0£7 't) 01000011 127 'tJ 0100001 I 161 01 00000011 1A7 'tl 01000011 tE7 'tl 01000011 
028 'tl 01000011 068 5E 01011110 0A8 'tl 01000911 0E8 "t) 01000011 128 '52 01010010 168 '50 01010000 IA8 52 01010010 1E8 5) 01010011 ic 
029 "+'3 01000011 0613 01 00000011 0A9 •n 01000011 0E'3 't) 010000 I I 129 "+1 01000011 1613 '50 01010000 1A9 71 01110001 1E9 't) 01000011 
02A i+1 01000011 06A '51 01 01 0001 0AA •t) 01000011 0EA 't) 01000011 12A '52 01010010 16A '58 01011000 1AA '5E 01011110 1EA 'tl 01000911 
028 'tl 01000011 0&8 71 01110001 0AB 'tJ 01000011 0EB 'tl 01000011 128 't1 01000011 l&B '50 01010000 1A8 '32 01010010 1E8 't) 01000011 
02C "+'3 01000011 06C '52 0:010010 0AC 'tl 01000911 0EC 't) 01000011 12C 'tl 0100001 I l&C 'tl 01000011 1~ &1 01100011 tEC '+l 01000011 

i+ 8 020 '+) 01000011 0£>0 'tl 01 000011 BAO 't) 01000011 BED '+ l 01 00001 I 120 i+l 01000011 1&0 i+l 01000011 1AO &l 01100011 1EO "t) 01000011 
02E 'ti 01000001 0&E 'tl 01000011 0AE "+) 01000011 0EE 'tJ 010000 I 1 12E 't) 01000011 16E "+1 01000011 1~ '+1 01000011 IEE "+l 01000011 
02F 'ti 01000001 0GF "+'3 0100001 I 0AF 't) 01000011 0EF "+'3 01000011 12F 't) 01000011 16F i+'3 01000011 1~ 'tl 01000011 lEF 't) 01000011 ~ 
010 'tJ 01000011 070 'tJ 01000011 080 i+l 01000011 0F0 'tl 01000011 1'30 't) 01000011 170 '50 01010000 190 't') 01000011 1F0 'tl 01009011 ! 

l 0'31 't) 01000011 071 't) 01000011 091 i+) 01000011 0FI '+) 01000011 1)1 'tl 01000011 171 '50 01010000 181 'tJ 01000011 1FI "t) 01000011 
R~ I I 0'32 "t) 01000011 072 "t) 01000011 092 't) 01000011 0F2 "t) 01000011 1'32 01 00000011 172 '58 01 0 I I 000 182 'tl 01000011 1F2 '+l 01000011 

0'31 'tl 01000011 071 't) 01000011 081 't1 01000011 0FJ '+1 01000011 111 "tl 01000011 17'3 '58 01 01 1 000 181 't1 01000011 1Fl 't) 01000011 !o 

~~H 
0'3"t i+l 01000011 07"+ "tl 01000011 08't i+J 01000011 0F't 'tl 01000011 11't 't) 01000011 I 7't 11 00010011 IB"t 'tl 01000011 IF"t 't1 01000011 ... 
0'3'5 "tl 01000011 07'5 "tl 01000011 085 '+) 01000011 0F5 't) 01000011 1'35 "tl 01000011 17'5 51 01010011 18'5 't1 01000011 1F5 "t) 01000011 

B 0'36 "t'l 01000011 076 "tl 01000011 086 i+) 01000011 0F6 'tl 01000011 1 '36 Cl 11000011 176 "tl 01000011 186 'tl 01000011 IF6 "tl 01000011 
0'37 "t') 01000011 077 '+) 01000011 087 "ti 01000001 0F7 't') 01000011 1'37 "tl 01000011 177 't'5 01000191 187 'tl 01000011 1F7 "tl 01000011 
0'38 '+1 01000011 078 "tl 01000011 088 '+1 01000001 0FB "tl 01000011 1J8 't'l 01000011 178 "t1 01000011 188 't1 01000011 1F8 6l 01100011 

:I • 019 "t') 01000011 079 "tl 01000011 089 'tl 01000011 0F9 't) 01000011 119 'tl 01000011 1713 "tl 01000011 189 't'3 01000011 tF9 'tl 01000011 
0'3A 'tl 01000011 07A "tl 0190061 I 08A 2'3 0010001 t 0FA "t'3 0109801 t I ']A 't'3 0100001 I t7A 't'l 01800811 ISA 'tl 0100081 I 1 FA '+1 0teae8J I 

·= 
018 "+l 01000011 078 '+l 01000011 089 't) 01000011 0FB "tl 01000011 1 '39 "tl 01000011 178 '+'3 01000011 IBB 'tl 01000011 IFB "t1 01000011 

Ut 0'3C 'tl 01000011 07C 'tl 01000011 08C 't'5 01000101 0FC 'tl 01000011 nc "t1 01000011 17C "t) 01000011 tBC 't') 01000011 lFC 'tl 0100001 t .. 0'30 '51 01010011 070 'tl 01000011 080 'ti 01000091 0FO 'tl 01000011 1)0 "tl 01000011 170 '+'3 01000011 180 'tl 01000011 1FO 'tl 01000011 

~i 0'3E '50 01010000 07E 't) 01000011 08E 't1 01000011 0FE 'tl 01000011 1'3E 't) 01000011 17E "t) 01000011 18E 'tl 01000011 1FE 'tl 01000011 
0'3F '5'3 01010011 07F "t) 0100001 I 08F 'tl 01000011 0FF C'l 11000011 1 '3F 't) 01000011 17F "tJ 01000011 18F 'tl 01000011 !FF 'tl 01000011 

~" =-~ A 
;t:; PART NUt18ER: 2'3-0"t002-00 
R· DEVICE TTPE:'512 X 8 

=' SCHEMATIC SHEET 1:0-CS-M8'391-0-MCTM ·-!..~ LOCATION/DESCRIPTION: Elll / UCODE<G't:71> 

~=, LEFT COLUMN QF BIN DAT~ IS 1159 
BINARY DATA "1" = HIGH 
BINARY DATA "0" = LOU 

"' I ..... 0 
TITLE: MEM. CTLR. ROM B~ AND PAL L ST NGS I,.. .... 
SIZE COOE M.1"8ER REV. 

=~ D GL M8191-0-0 A • 
~~ 8 7 5 



8 7 b 5 'i 1 2 " e-e-1ot1M 19 a ..• ...... JQDJ WIS 

HE>< HE>< BIN HE>< HE>< BIN HE>< HE>< BIN HE>< HE)( BIN HE>< HE>< BIN HEX H£)( BIN HE>< HEX BIN HEX HEX BIN 
LOC DAT DAT LOC OAT DAT LOC DAT DAT LOC DAT DAT LOC OAT OAT LOC OAT DAT LOC 0'4T DAT LOC DAT OAT 

000 E 1110 0't0 & 0110 080 6 0110 0C0 E 1110 100 6 0110 l't0 E 1110 180 E 1110 IC0 6 0110 
001 E 1110 0'tl £, 0110 081 6 0110 0CI E 1110 101 6 0110 l't I E 1110 181 E 1110 ICI 6 0110 
002 E 1110 0't2 & 0110 082 6 0110 0C2 E 1110 102 6 0110 l't2 E 1110 182 E 1110 IC2 6 0110 
00J E 1110 0'tJ 6 0110 08] b 0110 0CJ E 1110 10'3 b 0110 l't'3 E 1110 18'3 E 1110 IC'3 6 0110 
00't A 1010 0't't b 0110 08't 6 0110 0C't E 1110 10'i 2 0010 l't't E 1110 I 8't E 1110 I C't b 0110 

D 00'5 A 1010 0'i'5 £, 0110 08'5 2 0010 0C'5 A 1010 10'5 2 0010 1 'i5 A 1010 185 A 1010 IC5 2 0010 D 
00& A 1010 0't& 6 0110 086 2 0010 0C6 E 1110 106 2 0010 1% E 1110 186 A 1010 ICG 6 0110 
007 A 1010 0't7 6 0110 087 2 0010 0C7 A 1010 107 2 0010 1 'i7 A 1010 187 A 1010 IC7 2 0010 
008 A 1010 0't8 't 0100 088 't 0100 0C8 c 1100 108 2 0010 1 't8 c 1100 188 A 1010 IC8 2 0010 
00'3 A 1010 0'+'3 't 0100 08'3 2 0010 0C'3 A 1010 10'3 2 0010 I 't9 A 1010 18'3 A 1010 IC9 .2 0010 
00A A 1010 0'tA 't 0100 08A 2 0010 0CA A 1010 10A 2 0010 I 'tA c 1100 18A A 1010 ICA 2 0010 
008 A 1010 0'tB 't 0100 088 2 0010 0CB A 1010 108 2 0010 1 'tB A 1010 18B A 1010 !CB 2 0010 
00C E I 110 0'tC 6 0110 08C 6 0110 0CC E 1110 10C 6 0110 1 'tC E 1110 18C E 1110 ICC 6 0110 
000 E 1110 0'+0 £, 0110 080 f, 0110 0CD E 1110 100 b 0110 I 'tO E 1110 180 E 1110 1CD 6 0110 
00£ E 1110 0'tE 6 0110 08E 6 0110 0CE E 1110 10E 6 0110 1'tE E 1110 18E E 1110 ICE b 0110 
00F E 1110 0'tF 6 0110 08F f, 0110 0CF E 1110 10F f, 0110 1 'tF E 1110 18F E 1110 ICF 6 0110 
010 6 0110 050 E 1110 090 E 1110 000 e, 0110 110 E 1110 150 f, 0110 I '30 0 0110 100 E 1110 
011 & 0110 051 E 1110 091 E 1110 001 f, 0110 111 E 1110 151 b 0110 1 <31 & 0110 IDI E 1110 
012 f, 0110 0'52 E 1110 092 E 1110 002 & 0110 112 E 1110 152 0 0110 1 '32 0 0110 ID2 E 1110 
01J 6 0110 05J E 1110 09'3 E 1110 00'3 e, 0110 11'3 E 1110 1'5'3 f, 0110 1 <3J & 0110 !DJ E 1110 
01't 2 0010 0'5't E 1110 0'3't E 1110 0D't f, 0110 11 '+ A 1010 I '5'+ 6 0110 1 '3't f, 0110 1 D'+ E 1110 
01 '5 2 0010 055 E 1110 09'5 A 1010 005 2 0010 115 A 1010 155 2 0010 1 '3'5 2 0010 105 A 1010 
01& 2 0010 0'5& E 1110 0% A 1010 006 0 0110 I IG A 1010 15& b 0110 1% 2 0010 ID& E 1110 
017 2 0010 057 E 1110 0'37 A 1010 007 2 0010 117 A 1010 157 2 0010 1 '37 2 0010 107 A 1010 
018 2 0010 058 E 1110 0'38 E 1110 008 G 0110 118 A 1010 I '58 b 0110 1 '38 2 0010 108 A 1010 

c 019 2 0010 059 E 1110 0'3'3 A 1010 00'3 2 0010 119 A 1010 15'3 2 0010 1 <3'3 2 0010 10'3 A 1010 c 
01A 2 0010 0'5A E 1110 0'3A A 1010 0DA 2 0010 I IA A 1010 15A b 0110 1 '3~ 2 0010 tDA A 1010 
01B 2 0010 058 E 1110 098 A 1010 008 2 0010 I IB A 1010 158 2 0010 I <3B 2 0010 IDB A 1010 
01C G 0110 0'5C E 1110 0'3C E 1110 0DC f, 0110 11C E 1110 15C G 0110 1 <:IC & 0110 lDC E 1110 
010 f, 0110 0'50 E 1110 0'30 E 1110 000 f, 0110 110 E 1110 150 f, 0110 1 '30 b 0110 100 E 1110 
01E 6 0110 0'5E E 1110 0'3E E 1110 0DE b 0110 I IE E 1110 15E G 0110 1 <:IE G 0110 IOE E 1110 
01F 6 0110 0'5F E 1110 0'3F E 1110 00F & 0110 I IF E 1110 15F G 0110 19F f, 0110 lDF E 1110 
020 G 0110 060 E 1110 0A0· E 1110 0E0 G 0110 120 E 1110 160 b 0110 1A0 G 0110 1E0 E 1110 
021 6 0110 0&1 E 1110 0AI E 1110 0EI & 0110 121 E 1110 I G 1 & 0110 1A1 b 0110 IE! E 1110 
022 G 0110 062 E 1110 0A2 E 1110 0E2 f, 0110 122 E 1110 I G2 f, 0110 1A2 e. 0110 1E2 E 1110 
023 f, 0110 0£,J E 1110 0A'3 E 1110 0E'3 b 0110 12'3 E 1110 If, '3 f, 0110 IA'3 & 0110 I E'3 E 1110 
02't b 0110 06't E 1110 0A't E 1110 0E't f, 0110 12't E 1110 1G't & 0110 lA"t & 0110 1 E'+ E 1110 
025 f, 0110 065 E 1110 0A'5 E 1110 0E5 f, 0110 125 E 1110 1 &5 f, 0110 1A5 & 0110 1E5 E 1110 
02£> b 0110 06& E 1110 0A& E 1110 0E6 f, 0110 12& E 1110 1 f,f, f, 0110 1Af> b 0110 lEG E 1110 
027 2 0010 067 E 1110 0A7 A 1010 0E7 G 0110 127 A 1010 1 G7 G 0110 1A7 2 0010 1E7 E 1110 
028 't 0100 068 c I 100 0A8 c 1100 0E8 't 0100 128 c 1100 1 &8 '+ 0100 1A8 2 0010 IE8 A 1010 ic 
02'3 ... 0100 06'3 c 1100 0A'3 A 1010 0E'3 2 0010 12'3 A 1010 1G'3 2 0010 IA9 2 0010 I E'3 A 1010 
02A '+ 0100 06A c 1100 0AA A 1010 0EA 2 0010 12A c 1100 IGA '+ 0100 lAA 2 0010 IEA A 1010 
028 2 0010 068 A 1010 0A8 A 1010 0EB 2 0010 128 A 1010 16B 2 0010 lAB 2 0010 !EB A 1010 
02C f, 0110 06C E 1110 0AC E 1110 0EC f, 0110 t2C E 1110 IGC f, 0110 !AC & 0110 IEC E 1110 . 

B 020 6 0110 060 E 1110 0AD E 1110 0ED G 0110 120 E 1110 I E>D 6 0110 lAO b 0110 1EO E 1110 !+ 02E 6 0110 06E E 111-0 0AE E 1110 0EE & 0110 12E E 1110 16E f, 0110 IAE & 0110 IEE E 1110 
02F f, 0110 06F E 1110 0AF E 1110 0EF e, 0110 12F E 1110 I E>F b 0110 lAF & 0110 IEF E 1110 ~ 
0'30 E 1110 070 6 0110 080 f, 0110 0F0 E 1110 1'30 & 0110 170 E 1110 180 E 1110 IF0 f, 0110 

... 
~ 

011 E it 10 071 0 0110 081 6 0110 0F! E 1110 1'31 f, 0110 171 E 1110 181 E 1110 IFI b 0110 
§...1 032 E 1110 072 b 0110 082 G 0110 0F2 E 1110 1'32 & 0110 172 E 1110 182 E 1110 1F2 6 0110 uc.:I 

0JJ E 1110 07'3 6 0110 08'3 f, 0110 0F'3 E 1110 1'3J f, 0110 17'3 E 1110 18'3 E 1110 IF'3 6 0110 
~o c:i 0J't E 1110 07't 6 0110 08't 6 0110 0F't E 1110 1'3't b 0110 17't E 1110 18'+ E 1110 I F't G 0110 

:a 01'5 E 1110 07'5 & 0110 08'5 6 0110 0F'5 E 1110 1 J'5 ·o 0110 17'5 E 1110 185 E 1110 I F'5 6 0110 
0'36 E 1110 07& 6 0110 08& .6 0110 0FG E 1110 1'3& & 0110 17G E 1110 lBG E 1110 1FG G 0110 B 

i 0'37 A 1010 077 f, 0110 087 2 0010 0F7 E 1110 1'37 2 0010 177 E 1110 187 A 1010 IF7 6 0110 

~~ 0'38 E 1110 078 6 0110 088 f, 0110 0F8 E 1110 1'38 b 0110 178 E 1110 188 A 1010 IFS 2 0010 
:3 :Ill 0'39 E 1110 07'3 6 0110 089 2 0010 0F'3 A 1010 1 '3'3 2 0010 17'3 A 1010 18'3 A 1010 1 F'3 2 0010 

0JA E 1110 07A 6 0110 08A 2 0010 0FA A 1010 1'3A f, 0110 17A E 1110 18A A 1010 IFA 2 0010 

t= 0'38 A 1010 07B 2 0010 0BB 2 0010 0F8 A 1010 1'3B 2 0010 17B A 1010 lBB A 1010 IFB 2 0010 

i:J 0JC E 1110 07C 6 0110 0ec G 0110 0FC E 1110 13C f, 0110 17C E 1110 18C E 1110 IFC 6 0110 
:Ill. 0JD E 1110 070 & 0110 080 b 0110 0FO E 1110 1'30 b 0110 170 E 1110 180 E 1110 !FD G 0110 

~i 0JE E 1110 07E 6 0110 08E 6 0110 0FE E 1110 IJE 6 0110 17E E 1110 IBE E 1110 IFE f, 0110 

~~ 
01F E 1110 07F b 0110 0BF b 0110 0FF E 1110 1'3F 6 0110 17F E 1110 IBF E 1110 IFF f, 0110 

~~ 
Q A 

~ ;. PART t«.JMBER: 2J-'3'+6Ag-00 
~- DEVICE TTPE:512 )( 't 
=~ SCHEMATIC SHEET •:O-CS-M8'391-0-MCTC 
St •. LCX:ATIQH/DESCRIPTION: E51 / PROTECTION ROM . "' -n 

~~ LEFT COLUMN OF BIN DATA IS MSB 
BINARY DATA "1" =HIGH 

~ BINARY DATA "0" = LO~ 
l\t • ..... o 

~~ 
TITLE: MEM. CTLR. ROM 

AND PAL LISTINGS I r' 

•'" HlrllER REV. 

=~ M8'3C31-0-0 A • 
~~ 8 7 5 



8 

D 

c 

8 

7 

r-CPU ~~':rcu--, 

I • I I 2 I 

CPU It 

CPU G L.
1 

I 

I 

llllODR£SS VAllD 

I 

11CT 11ICROCTCLE 

1 r" .. NS1 

I 

I 

I 
ERtt SU11CLIC 

CLOCKS I TRANSl.AT IOH ERRORS 
t INTO CSltl 

ECC LATtOATA I ... 

I 

ECC LAT OUTPUT 18TT <1&8> L 

I 

I 

i.tRITEISl.flSTITUTE 
<BYTE CONTROL OF ECCtOUTPUT BTT<118> L> 

I 

CPU OATA111£QLJEST 
I 

I 
OUTPUT 1Cl,,..STN> H 

I 

DIR '4t11TT EN L 

I 

I 

I 

GENERATE M: 

i.tRT 1Tln L 
I 

I 
I 
I 

ECC CUTPUT11TT <1•1> H 

7 

, 8 

'4tlTE DATA 
VAllD 

URITE 
DATA 

BTTES 

11 11 

DATA TO BE: 
14tlTTEH 

OP£H OAT IN LAT 
TO AlLOM Cl« BITS 

TO BE GENERATED 

11 , .. 

-

• ..... 1-1- IUIM 0.L Q 
lllM'll _, Mii 

NEXT CTCLE 

..._ ____ ___.lJHLATCHED,__ ______________________ ...._ ______________________ __.. ______ ~ 

FOR HEM OAT'\ 

I 
14tlTE OAT.-

1 
FRon l1C TO 
I AlifftAT IUS 

GENERATED CHECIC111TS 
ASSERTED OH MMYIBUS 

Al.LOI.I GENERATION I 
OF CHECK II TS I 

I 

OATA TO• 14tJTTEN 
TO MRAT ILJ!il 

I 
I 
I 
I 

TYPICAL UNALIGNED 
ONE CYCLE WRITE 
< CPU TO ARRAY > 

0 

c 



eo 
~i 

I f"" .... :a ... 

8 

0 

c 

B 

7 

CPu I H 

CPu G L 

r--CPu ~!;~ml--, 

I 1 I I , I 
rcT 11ICIOCTCLI 

l r",.NS1 'J 

2 

• , 

'

----- >STMT MIXT _CTCLI 

I ' ' I II I II 
,, 

re Ill.IS ..... "'""""""" ...... --~--ss_v_ ... _1_0 __ ............................................ """"'""""'""""'""""""""""""'"""""""....._ __ 11_AD __ °"_'_•_v_~_10 __ _.WNM .............................. ...__t10011 __ s_s_""'-__ 10 _ _..WlffS ............ """'~ 

CAS TIM L 

OATa WW.ID ON 
ON MRAT BUS 

I 

I I 

O-T• VAl.ID 

I I I 

ERR S111~_cL_K __ _,_ ______ c_L_oc ___ Ks_T_RaNSL __ •_T_1_0N_..,..:E_RRORS ___ 1H_T_o_c_SR __ 1_ ....... I '~--------------~...---------------------
!"()If OAT OUT EH L 

ECC LAT OAT IH H 

I 

OATA 1Frtarl MttAT BUS TO l'IC Ill.IS 
I 

'-LATCH VAl..10 DATA 1 

; IN ECC CHIP 

1-1- IM.. 01 Q 
119ftl 192 I 

-------------------------------------L_-----------.... L ________ __. _____________________ _ ECC I.AT OUTPUT 8TT ():.) L I I OPEHI LATCH . 

REVISIONS 
CNC CHAHGE HO. REV 

ECC OUTPUT 811 < B: l > H I DATA HELD Vill lO 
ON MRAT BUS 

~---------+----------------------------------------------------------------------<----------~ 

CPU DATA REOLEST 

CPU DATA llCVO 

CONT Fl.JC LAT L 

MT DR EH H 

7 

r- LATCH CONTIWL FLKTIONS 

DATA FROt'I MOS 1RAr1S TO MttAT BUS 
I 

CPu RECE1V£D DATA 
CLEARS CPuG L 

CPU SINGLE CYCLE 
READ ARRAY 

< NO ECC ERRORS ) 

DATE TITLEt 

D 

D 

H 
c 

B 

I 
I 

I 
Aj 

I 

REY. 
A 

~a a L-----------------------------------------------------1.--------------------------------------------------.L.-----------------------------------------------1....---------------------------------------------_LJ..l-________________________ ..J.._ ____ ~ ____________ _,_ _______________________ ,__ __________________________ ...... 



8 

D 

cas Ttn L 

MT Da EH H 

D*T Wit.ID OH MMT 1US 

Eft l 

c 
ECC L•T OAT IN H 

ECC L•T OOTPUT an <'):I> L 

ECC ClJTPUT ITT <I: 1 > H 

CSR Ult QOOR CLIC H 

CORllECTlOH 01~£ L 

rOt D*T OUT EN L 

CPU O*Ta llCYO 

eo 
*i I ,-.... 
:1 
" 

7 

I 

I I 

I I 

' ----~------__,#" 

., 

I 

L•TCN DATA 
WITH Sift 

lH ECC CHIP 

CLOCK C-.0 CSR j 

• •• II 

STNOttCIPIES OH 
CM:OC etT 11Wi 

,, 
'" 

LATCH CORRECTEO DATA 
JM ECC CHIP 

• .,.. 

,, 
" 

,, 

1-1-1 K.. QJ. Q 
....... .., •11 

CPU SINGLE CYCLE 
READ FROM ARRAY 

W/SINGLE ECC ERROR 

MCT TIMING 
D AGRAM #'3 

A£Y. 
A 

0 

u 
' 

c 

!a ... 
8 

a1L..:.~----------=s ___________ _i_ __________ ~7-----------L-----------=-------------1----------------------L.ll------------------------'----------------------------L--------------------L---------------------------
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' • 

I • 

fl 

A 

8 
- ... ·s :'-Q; ..... ~.'\IG ,.Jlrrii.:'J ~~El•F1CA.'" ~1'-l(, MFRf.i"- .a.at; """~ 

rc:i~'"{qT"' 0~ t.'1<)•"&,1. EC,U;P-.•£:'\IT ...... ,:'P~A~ ,-ii. .&'\0 
~ ...... _~,( ... BE RfN;iQNCrcoi:...;~'"'·E:. (\Ai,1$fr'.11lr\lw~tE 
;::- .':WPA<:iT AS .. ~E BAc-.1c;,;()f:I :··r_ "'""~~A.CtuQtoi:t SA1..E' 

• 

6 

• • • 
E73 E64- E63. E62 

7 6 

5 

• • • 
E54- E53 E4-5 

5 4 

.3 

• • • 

3 

SIDE 1 
E25 

I I' 

2 

• • • 
E16 • • D 

• • • ...... 

• • ...... 
• • • ...... 
• • • • • ..... 

/. 
• • • • 

/. 
• • •• - • • 

r: ~ 

• • • 

·-
c 

0 

B 

ETCH CUT DRAWING 

OOCl'r.IEPIT NUMBER 

2 



8 8 0-C-::.b8t.10~)30 6 5 4 3 2 
. '. . . ~ i "" ·• l, ; ' .: 
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NOTES: 
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REWORK INSTRUCTIONS. 
WIRE ADDS SIDE I: 

0 - I FROM 0-1 • I TO E24 - lb 

0 -2.FROM E24-'.3 TO E87- IL 
. 0 -~ FF\OM E24 - 6 TO E87-8 

0 ·4 FROM E24·10 TO EB7-11 
0 -S FROM E24-11 TO E87-IZ, 

0- 6 FROH E2-,-'.3 TO E87-10 

0 - 7 FROM E2j-b TO E87-9 
fll f 8 ,,fflJil'I '1.Stl-4!Jf 1~ r• ,88 

WIRE ADDS SIDE 2: 

e .-9 ~ .&t/1» 1PJ' 41'/Jl:IF 
0-IQ FROM J2-4 ·ro J2-7 

ECO*°I 
COMPQt-.ENT ADDS : 

I-IS STEP 0-9 HAS BEEN ELIMINATED. 
1-16 ADD .A 74Sl7t; IN SPARE LOCATION E117. 
1-17 ADD A 00 014'1 RESISTOR CR8b) FROM PTH, · 

- CONNECTED TO AA2. TO FINGER! PIN AMI. 
· 1-18 ADD A IOO OHM RESISTOR CRl;BJ FROM PTH, 

CONNECTEE> TO AVI NEAR Rqq. TO PTH GOING 
TO ARI. 

11-:19 ADO A 00. Ol-t1 RESISTOR ·cRl17) TO PTH., 
CONNECTED TO AVI /JllD NEAR PTH MENTIOt£0 
IN STEP 1-4., TO PTH COr#ECTED TO AM2 

.. ; NEAR CSI. 
'. _ WIRE ADDS SIDE I·. 

. .) -20 .FROM ES0-01 TO Efilf-OI. 
.. -. · ·i-21 ,FROM E117-0I TO E128-0-,. ·_ 

.1-22 FROM El 17-04 TO Ezq -oz. -
J -Z? FROM El 17~ 02 TO El 17- oc;. · 
1-24 'FROM El 17-Qq TO El f>-1 I. 

·: .1 -ZC> FROM El 17 -06 TO E 1zq -02. 
. ·+-- 1-Zb FROM El28- 01 TO El28-IO. 

1-27 FROM ESb-01 TO Ej2q~oc;. 
'.::.: .. ... I -2&· !FROM E8C)-09 TO ESS-11. 
~ ·. :1-29 "::ROM E47- Qq TO Jl-zc;. 
1--; 1.~_?0 Fh')M ES7-0b TO n-2e. -
· '~ .. 1-?I - FRO!'' E117-08 TO Ellb-7. 
- ; 1-~ [:ROM '·taOTTOM OF CBI TO E~-01. -
.. i 11-11 ;FROM E:':,-4 TO E17-14. 
- '.. · ~ ~?4 FROM E17···.P4 TO n-01. 

~-- l l · · .. 

·----- 7 __ _ 
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ECO*I 
,. WIRE ADOS SIDE I : 

1-"5 FROM E47-08· TO BOTTOM OF R94. 
I -'6 FROM E4'i-02 TO EZl-l 1. 
1-~7 FROM EIC)-02 TO E~~-04 • 
I - ~ FROM E88-20 TO E87- 14, 

REPLACES STEP 0-8. 
I - ~q FROM E4 -oq TO E'32- 08. 
1-40 FROM E4 - IO TO E4 -00. 
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t3~0295•"'1d 
1 lt:!0.)ft19·~~ 

P A R T S L I S T 

OESCPIPTTON 

ORTLt ANO ETCH RRO WCS 
10P-0,0 M~F ?.!~V 2~\ YSF OlSC 
,22 ~FD 50V +80•2~' ZSU CF.R 

CE~ 

.22 · -ero !~V +80•2~t Z!U CER 

'" MfO · l!V +50•10' At EL ,,. 7.SIA VZ• ] • CJ 5, 
tN 4A04 PJV:4~0 I• 1A 0~41 SP 
ME~O£R 26POS RT ANGLE RCPT 
HEAOEP.100 1~POS RT ANGLF 
HA»DLE,MOOUL!,HEX Two tJECTOPS 
SW,OIP 
sw,OIP 
SOCKE'I 

SOCKET 
31.0 

1"0.0 

tP lA GP!'S 
1P lA UPOS 

1PPTN IC LOW 

2DIPtN IC LOW 
.25 w 5.0 ' 
,25 w s.0 ' 

.2s w s.0 t 
·-'~5 \II ~.0' 

Pl'OFtLE 

PPOFf LE 
t:C 
cc 

cc 
cc 

SHEET At OF AJ 
OTY PER VAPIATTO~ 
0~ R~F~REHCE DEStCNATOR 

1 
4 

45 

49 

• 

1 
7 

' '1 
2 
! 
1 
1 
1 

24 

4 
1 

33 

C7•C9,ct19 
c,2,c2J,c2s,c11,c32,cl4•C36,c41, 

CONT C421C441C45,C47,C48,C50•C53,C621 
CONT C70•C721C8B•C96,C98•C109,e20e, 
CONT C201 

c2-c6,e12,c19,c21,c21,c33,. 
CONT Cl7•C411C46,C49,C!4•C61 1 C63•C69 1 

CONT C73•C751C81•C841Clt1•C1171Ctt9, 
~~u~ ~~~-~~a ~a~ ""'V'" .. \,ofl,\,,f~l\,,DQ 

en NT 
CONT 

C,1~T 

Ch NT 
CONT 

CA0 
C 13 •C 18 , C 8 5 
015 
l>1•06,D16 
Jt,Jl 
J2 

E47 
E14 
XE49•XE54,X!75•X!77,XF79•X!qt, 
XF.90•XE92,XE94•XE9S,XE10l•X!187, 
XE1~9 
XF211XE39,XE851XE58 
R80 
R11•R161R251RlS1R37,R39,R4t 1P43 1 

R451R471R51,R53,R611R621R711R741 
R9l1R961R98,R991R101,Rl~2, 
Rt16•Pt181R1J!,R171A191R2t 
~7] 
R641R65 
· ·•·•·•~•·· ~~.w-,,••Y••••••~•·w 
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22 

23 . 
24 
25 

0 
7 

8 

g 
u 
t2 

2f, ll 
27 14. 

. 28 1 ~ 
,9 16 
3~ t7 
lt 18 . 
32 1~· 
33 2l-) 
34 21 
35 22 
3E- 2l 
37 24 
38 25 

. 39 ?.6 
40 27 
41 28 
42 29 
43 lrJ 
44 31 
45 H 
46 . 3J 
47 34 
48 35 
49 . 36 
50 37' . 
St 38 . 
52 39. 
53 40 
54 41 · 
55 42 
56 4J 
~7 44 
58 45 
59. 4C> 
6"' . 47 
6t . 48.. ·;_ 
62 49 .. 
ta] 50 .. 
b4. 51. 

.. ; 

PART NIJM'BE~ 

13~0316·0~ 
1300365•0\'J 

13~2394·~0 

13~"4 7 9•0"' 
ll01322•VI~ 
1..301522·0~ 

1302177•00 
13~2379•0t2 
! 3~2391•0'1 
13·1'2685·~0 
13~3114•00 
1303313·~0 
13~9295•00 
1310634•00 
13t262B•0kj 
13t2990•A0 
1313150•014 
13tl155•0kj 
1313595•01!1. 
1314386·~-' . 
15vH 91)•~0 
1503100·0~ 
16Pl1562•00 
1bt2946.•01 
1616322•00 
181166'1•<" 1 
1811660•2b 
1813951•00 
1910532•~k' 
19H15J4•0~ 
1910536•"0 
1910544•00 
191k>545•00 
1910550•0kt 
19 tlt)552•0ld 
1910957•0fd. 
1911579•~0 
1911676•1(10 . 
1911712•00 
t 9t210g•e0 
19t238~·01rJ 
19\2647·0~· 

1. 9 t 264R•00 
19127 46•00 
1912799•00 

P A ~ T S L I S T 

DESCRIP'tIOM 

.,s w s.0 ' 

.2s w s.0 ' 

.2s w s,0 ' 

cc 
cc 

lOl,0 J< 
18~.0 

.2s w s.0 ' 

.2s w s.0 ' 
.• 2s w s.0' 

cc 
cc 
r': 
cc . 27 ,0 

47,0 ~ .2s w 5.0 ' cc 
1~.0 .2s w s.0 ' cc 
2~.~ x .2s ~ s.0 ' cc 

909 8 0 1 25 W 1.0 ' RN5SD•F10 
11 0 ~ .25 w 1.~ ' RN55D•F10 

. 12.10 J ,25 W 1.~ ' RN550•F10 
1,80 K .15 W 8 10% RN55£•B 2 
2.67 K .25 W 1.0 ' RN55D•F10 

R HETWORK 14•176.S 14•375 16PIN 
1,.70 K ,25 W 1 8 0 \ RN550 10 

430,0 .2s w s.0 ' cc 
604.0 .25 ~ 1.0 ' RN5SD•F10 
. 17 8 40 ~ 1 25 W 1.0 ' ~N5SO•F10 

91.0 .2s w s.0' cc 
2N 2904A PNP 60~MW SI 60 4~ Y 
"-Er3~098 NPN 200MW SI 20 25 

1a9 UH 1~' 475MA #001,00 
33 UH l~t 260~A 

OELAY• 75~5,STAPS 
OSCILLATOP, JTAL 10.000 MHZ 
OSCILLATO~, XTAL 44.4444 MHZ 
OSCILLATOR, XTAL 1,0 KHZ 

74800 ~ANO GAT£•QUAD 21~ 
74804 INVEPT£R GATE•HEX 1I 
74S10 NANO GATE•TRIPLE lIN 
74574 FF•O OUAL,EDGE TRIGG 

745112 rF·J~ DUALrEDGE TRIG 
74S174 FF•D HEX 
748194 SHIFT FEG.,4BIT PIGH 
748175 FF•O QUAD COMMON CLO 

9641 TRANSCEIVER,BUS,QUA 
745139 nECOOE~•DUAL TWO•INP 

74S51 AND•OR GATE•INVE~T D 
319 VOLT C~PRTP 1 QUAD 

748'2 NOR CATE•QUAD 2IN,PO 
LS257 MUX 1 OF 2 (QUAD) 
LS251 MUX 8 INPUT,T~l•STA 

OEC 74837 NAND GAT~•QUAD 2IN 
LS00 NANO•GATE•QUAD 2IN,P · 

.... . . .. .... -, . ... - -

SHEr.T A2 OF' Al 
QTY PE~ VARIATION 

00 PEYEPEPCE DESIGNATOR 

2 
13 

J 
1 

21 

4 
1 
t 
2 
1 
1 
1 
t 
2 
1 
1 
2 
1 
9 
2 
1 
l 
1 
1 
1 
1 
1 
1 
5 
1 
2 
1 
1 
6 
2 
!5 
2 
2 
l 
1 
2 
2 
] 

. ·_ ~ ~ ' ... -~ -

R661R67 
Rl9,P20,R22,R32 1 R68 1 R69 1 R72 1 R76, 

CONT R911P94,~1031R1191R131 
R241P261R29,R301~S6,~1301 

Ct)NT R 132•R134 
Jl89,R90;IH06 
R7! 
P341Rl61Rl8,~401R42,~44,R50 1 R!21 

CONT R54rR55,R120•R129,R46 
R231~3t1R4B1R49 
R78 
R92 
R81r~104 
PUS 
P.86 
P84 
R97 
E571E84 
R85 
R79 
RB21~8l 
RBS 
IH07•R115 
Q1,Q2 

. Q3 
L2 
Lt 
El30 
E20 
El51 
!16 
EB6 
!181E1141E124,E1441E157 
E128 
Elt31E140 
E41 
!38 
E981Et1t,Y125,E1381E139,R152 
E361E97 

· E27,E44,E56,E70,t83 
E30r!l00 
!lS1E127 
EH 
!112 
E2l1E24 
E29,E33 
Elt01E1lS1E129 
E1'71 ElZ ................. •.-•-•••r'••·••"'••·••••~·--·-· 
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P A R T S L 1 S T AUTOMATED ~y PFTLST,3N(43) 

LINE lt~M OOCU~ENT NUM~EP 
QTY PER VARIATION 

SH!!T A3 OP' lJ 

PART NUMBER DESCRIPTION 00 PF.F£~£HCE DESIGNATOR 

65 . 
66 
67 
b8 
69 
1 ro 
71 

. 72 
73 ..... 
I 'I' 

75 
76 

.77 
78 
79 
80 
it 
82 
&3 
84 

. tl5 
66 
87 

88 
i9 
g~ 

91· 
92 
93 
94 

"'·5 
9b 
97 
98 
99 

100 
101 
1"2 
hJ3 

52 
53. 
54 
55 
56 
57 
58 
59 
60. 

62 
63 
64 
65 . 
60 
61 
68 
.69 
7V.t 
71 
72 
73 
74 

75 
77 
78 
19 
80 
81 
82 
83 
94 

U,w.1 
102 
103 
1"4 
1"'5 
1!t'6 
107 

19t280~·00 
1922~24•"0 
19129J0•C!tr1 
19t286A•~0 
t91334r·~~ 
19U462•~kl 
1913493•0~ 
19U67"•00 
1913611 •~Id 

. 19t3777•00 
1913887•00 
1914214•00 
19t4451•0kJ 
1915019•00 
U15218•00 
1915219•00 
1915415·"~ 
1915416•0\1 
2115103·0~ 
2116957•02 
211b962·0~ 
2117247 .. ~2 . 
2117247•04 

2117497•~0 
230"'21<5•00 
2l"12K4•00 
23024K3•~0 
23045J5·0~ 
7010918•01 
90~0024•01 
90~9149•01d 
9009185•0\'t 
13~0005•04. 
23~34F2•00 

. 2UJSF2•00 
23~36F2•0ta 
2H37f'2•0k) 
1215A06•02 

.· 12\5006•08 

LSU 
T.:S '14 
LS90 

LS259 
74Sl2 

145340 
74S241 
'745373 
745374 

LS240 
'74S2!58 
L~374 

74LS393 
74538 
LS245 
LSl73 

9636 
9637 

ANO GATE•TRIP~E lIN 
~r-o DUAL.EDGE T~TGG 
COUNTER1ASYNCH UP,OE 
t.ATCH een 
nR GATF•QUAD 2IN 
CCTAL BUFYER,INVERTI 
nCTAL PUFFER1T~l•STA 
LATCH &BIT TRASP TR 
rF•D octaL TRIST~TE 

nn Tn~e. r ""Ir' .. ""''""1' a r. _ 11'1 
~~•Y~r1w•~~,v~•~w•• 

~ux 1 or 2CQUAD)TPI 
rF•O OCTAL EDGE TRIG 
COUNTEP1BINA~Y14BIT 
NANO BVFFER•QU~D 2IN 
TRANSCEIVE~,BUS,OCT 

FF•D OCTAL•TRANSPA~E 
ORIVEP,OUAL,EIA RS• 
R£CEIVEP1DUAL,RS•42 

'RECEIVER•PCI 
1K. MOS ~AM 70NS 1 

UP18•8TT NMOS ,8MIC~O SEC, INSTR 
2118•1 
2118 PAM,16KX11DYNAMIC1!0 

1 
1 
1 
2 
t 
2 
1 
J 
1 
II 

" 2 
3 
4 
7 , 
1 
4 
5 
3 
6 
1 
8 

24 

9S13 SYSTEM TIMING CONTRO 1 
K5•01 1 
K4•01 PAL ~RRAY l 
Kl•0t PAL1PEG1 CONT 1 
J5•01 PAL1LOGIC1CONT 1 
OIOOE STICK ~652 15 
~YELET, ROLLED FLANGE, .121 OD X . 12 
PIW, STAKING, P.C. BOAPD, .025 X 3 
,TU~PER, 'WIP.E, TNSULATEO 1 BLACK 8 2 
P NET~O~K 15•4?0 5,0 ' 16PJN 1 
F2•01 1 
F2•01 1 
r2•0t t 
F2•"1 1 
*** THIS IT~M IS. NOT USED *** • 
SOCKET 4~PTN IC LOW P~OfILE ·. 2 

' 

... •' .. 

. ~ ... ' .,. .. .. . . ..... ·--------------------------------------- ----' · I & I & 1 & &TITLE & I 
I D ' 1 '·~ ' l .& T I A ' L ' wcs !SECTION A or A I 
I l & l & & & I 1. . . .... 1 , __ , __ , ___ ,_,_,_, __ , ___ ~ •-•w•••--------• -'•••••• ----1 

CONT 

E2B 
E42 
E43 
E221EJl 
!116 
!46,£]4 
!19 
E!5S1E691!69 
E1! ... . 
C. l 

E401E48 
£741E881E101 
E21E451E721!1!4 
Et261E141•!14l,E1531!i!!1E1!6 
!73 
E59 
El31 E91!1A1 !12 
EB,!111E151E251!26 
E5•E7 
E78,E821!89,E93,El12 1E109 
E4 
E61•E68 
F.118•E!2J,!132•!1J71!145•E1!01 
!158•E16l 
El 
!85 
E39 
E58 
E21 
D13,D141D17•D,6,DJ0•D32 

TPt•TP3 
w1,w2 
E87 
E!4 
!!] 
E51 

·. !49 

... ., ., ......................... ., .. , ............... . _:wm ___ _._. - ....._ 

ISIZE1C~D!l DOCUMENT NUMBER I REV & 
1 I 1 I I 
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} UE _SEP-8? 

TRflHS­
...----~CEl\/£R 

BlFFER 
ADR~TA ___ __.....___ 

<7:9> 

{6 r .... 

OATA I...O 

8 

r ... st.. 

UCSB 

UART 11 

ltflBUS OATA< 1 '5UI> MC BUS< I '51 0 > 

5C8LE a ~. 500 

.. 

011P saECTS 
re ROrS, ere. 

l~dSBL K. P.O 5 

I 1 

AORS [N 
61( )( 8 
PROft 

IHT~ 
Tlrst 

l.'CS8 

+1Y BATTERY 818'5 RESET 

CPU T'5V CPU +'JV OK 
P':'IF-R 

I ~ITCR .,;vl t1 '5Y 01C 

-1'5V MCSC PANEL lA"P 

-----CPU CLOCK CQNTRO.. 

I.ti IBUS POUERFAll.· 

t.d!tTE IJCS 

IJCS8 
----""'~ l..P.MPS 

LMIBUS ~All.~.NPUT = ~~~ ~SB --------.. 

P#EI.. SUITCHES MU:<ES 

G&ERAfOQ 

RC..FRESH 
T tMVt 

i.t"~ 

161< )( 8 
OYHMIC RAl'I 

>-----A!>RS IN 

C'...Ot"'J< ::ettT~ 
<SIP'IGLE STEP,o<!N> 

S!~L 

REl=P.ESH REQUEST 

UCSN 

CPU Cl.DOC GEIOATilR 

UCS RNI COHTRC&.. 

2. 1:1 
'UI 

1K X 2't OPTlCfR. IJCS 

l>W> <1"311) 

1 IC X 2't OPTt0"4AI. IJCS 

11C X 2't STAl'tOAf<i> UCS 

r---"l........r--..., o.c. I 
----ooADRS 

HAO <11111, 1:1> 

SEL. ROM, COL, REF 

RAS, CAS UE 

UCSF, -N 

!)ATA OUT 

C"i.OCK ro ~, MCT, ,.,,_, toe 

~~R~·i----11:11 

0.00< CONTROL STORE REGISTER 

nlCROLIORD TO CPU <DAP,nrT,IDC> 

~~~~SH AOORESS TQ ARRA~ 

COU-.T'ER 
Ate> nntHG 

SIRER5 . 

UCS.J ~REFRESH Tll11NG TO 1'1CT Al'C ARRAT~ 
o.c. 

n81'J't CUCS> BLQCIC DI~ 

D 

c 

8 

A 



) 

3 

I 
I" 

I 
I 

I 
1 

8 7 6 

UCSAAl'tH r1 
AORS OF.CQOE 

PAL 16L8 
0't'iJ'5 .. 

't-BUF 

' De 
E2J ORtV£RS OCTAL 

~ l>I oti "-UCSA SE1.. CPU REGS .L~ 7'tsaot1 BUS 
UCSA All H ..1 l>C! E1' TRHVER 0 
UCSA A12 H 't 1>1 

~ UCSA SB. Ron rue L ?YJ.1- ll:'SA Al I H 7'tl..5C't'5 

_5_ l>'t 
[,.C: .ll A7 En 

µ.._ UCSA sa.. STATUS L Bl}J.L BUS COHS D? H ~ . .i.M 
r..-ot: 

6YJ.1-LCSA Atl H. _'t A7 
[/QC: 11-L-UCSA !.IRT 111 L 1'5 A6 

~ 1)6 
B6iJ-~ BUS CONS l>6 H ~ [/QC: ~·-UCSA MRT l&I> REG H '5YJLll:Sll A89 " 8 A6 ,...-l .ll M[CRO 01 r..-oc: !Ct-+-UCSA URT I'll L RU g 

A'S 
PROCESR r-'- D8 'tY 11-11:511 A08 H ., A'5 B'5µ1-BUS CONS M H~ 
ao~-2 

..Uo9 '"°~ h'l l ~ SEL Til"ER H IKo .ll A't E't MCSD GR IHIT H 
8't µ!t_ BUS COHS O't H ~ A•• 2'.11 i nl.LL~ A11 N _ij~ "'·.1 g ..i.A1 I. 

Al't K J 
91µ2- 3US COfS D1 H@ A11 rg 2Y~LCSA A12 H 'SA'? A12 

~ A1\ 
~., A2 

82µ.LBUS CONS D2 H <fil1) 
'cl A19 aa- nr-r._UCSA LATCH fliDRs H .. A2 AO'J !:at n Al A08 

B1j.JL.BUS CONS 01 H~ 
~ 

R96 
8T 1-11. UCSA OJ< H --1.AI . . J; tf-M 1eeo 

RST OUT A8 

µ.L BUS COH5 oe H ~ 
IJC5C fiESET 8e8'5 :-P» tHTA P." . ' R78 189o 1 ~ 

~~LAICH_. L~ 
...!.M 

se Ha.O i UCSJ •'M H .11: EH RST IN 

~~· 
IHTR 

ICS8 SCE AC LOH- § RST 7.'5 
UCSE PM~ H- RST 6.1$ 

:•:t:m•-~ 
RST '5.'5 
TR:# 
R£AOY 

91:>1 
,, 

~~ AD6 19 
AC'S !..l 

r- AO't Hi_ 
A0'3 !): 

A..12 
1., 

AOI 1'f 
A00 .La 

B HO-I>~ 1..-
;<F~ GR TEST> SOI) 't 

L<SA 88M SER lJUI H ~r PIGM ~ PRGrt ~ $IO ---1, 7'tS9't UCSA RESET L ta1'IH <TERrmw .. > COMl'tf C~)· COM:1H (~ 
"!a_ E18 IHTRF IHTRF IHTRF ALE :1:°• 26'51 26'51 26'51 to UCSA 888'5 lO H E'5 E6 E7 RO ;= lol:SA 1(1) L . ,, 

~ ........... ~ ~ 
IJR 
~ 

lol:SA URL eo eo HOTE: P\.Rl'GHO FOR 26'51 I 

~ 
el)" 

SI 
RU 10 10 YCC •PIH 26 10 se ~ 

L:::f 20 '----2 20 GM) •PIH .. g 20 leGca E18 . 
'30 ::::::::::31 '30 ")!) C1..K OUT 3Z. 'tO 'tO 't0 ~xz ~ 151) s '50 '50' 't l 7 

TE> 

~ _Qx1 7'tSl2 8 
61) 

...t 
61) 

....!t 
61) 

E116 UCSA 8e8"5 UIT CTC L 11) 11) 11) 808'5 REFR CTC H 

l 
CB~ X !.!9> ·~ U:SA RESET : _gj IJCSA RESET H~ 21 L1CSA 80815 URT CYC L El l't RESET RESET RESET 't-BIT 

U:SA Aa8 H : A9 A0 li AQ BtN CTR ti ~ 7'tt..S'l9'l UCSA AeCJ H Al Al At 
~ 1 &JR 1 l.iR 18 nil E72 

u:so 

MCSO SB. Ut L--:::IT( +-5.av EH CRTST-. R'1 ~=~~ lt;llCSA "'·"" • ~ 05C 1eeo 

~ 
BRCllC E2a 

·~ T 'l6 02R UCSA 96e8 H 
UCSJ Tat BAm CK L .fE T)(C 

CU< 1 't8 S1R u:sA R£Q 888'5 m: H 
~ea 

~~ r,:::t e OJ< ................... r l)Slt 
e CLR OCI> 

r::~· 
CTS 

~· 2't leR RTS 
12 llR UCSA 1208 H OTR 
6 12R OSCHG 

UCSD CUC M.o GEN H- 1 l'lR UCSA '381 H 
1'>.'ROY 

u:SA REQ 898'5 REF H-1 Pf 1 CU< f)(I) 

' CUt 
UCSC Ut DIN L_.1 

R)(Rl)J 
R)(J) 

lol:SD SEI.. U2 L ...1J..c EN 

~ BP:CUC 
u:SA la.'tK H~ ~ 

r OSR 
OCD 

~UCSA REn OSRS L 
crs 

RTS 
OTR p1B l>SCHG 

~~ TER TX Rl>Y L T>:ROY 
uc.~ u1 oour L TXD 

l:>1!t- u:SA Tm RX ROT L • ~ RXRDY 
UCSC U2 DIN L R>CO 

UCSD SEL Ul L ..!!(: 

. ~ 

UCSC R£i1oTE 8R.I> C'IC L ~ 
UCSH REH DSR L ~ 
U:SH REn CAR ~ ~ 

~ UCSA !lat USEJt. TX L 
UCSH. REn CTS L 7 

plB u:5A rcEH S.IUS L 

~TU TX ROT l. 
l:::sA U2 DOUT L 

p.u. UCSA TU RlC ROY l.. 
UCSH Ren RCV L--1 

< 808"51 fVO EUS t. CONTROL> 

EN 

E'.RCl..K 
TXC 

1'>!C 

OSR 
oco 
CTS 

RTS 
OTR 

OSCHG 

T><RDI 
f)(I) 

R"<ROY 
R)(J) 

.JCSA REJ1 RTS L 
UCSA REn 1>TR L ~' 

~~ i 
SA F.91 TX ROT L 
ICSA Wl OOUT L 

pu_, U:SA REn Rl< ROT't.. 

i 

lo 
I 

I 1 

H 
I : 

t 
C. t 

H 
~ 
. i 
j~m i 



0 

(" ... 

3 

a 

T.O.T. +'5¥ 
I 

itt't1 
19Ca 

V-SN ~ CTS L 
lJCSC BOOT L 
UCSC HALT L 

7" 

~1 
En 

BUS ADG H 

6 '5 

..is.ev A~, 
R68 
1Ka 

~API< .. re Sl-F' OUT H 't oe 
~ '-!CSil MISC IN 2 H-2 01 

IJCSB SEE OC LO Hl D2 

1------~-----.!..:!1' g: 
UCSt'. CPU POUER OIC H -p M 

E21 

et> 

ean 
LATCH 

7'tl.S2'S9 
E22 

't . 

UCS8 I.If raus DC LO L 
UCS8 UNIBUS PC LO L 
UCSB CINlT H 
UCS8 JJR l TE UCS H 
IJCSB CSlt SHF IN H 
UCS8 1 aeHZ STALL H 
UCSB RlJf H 
UCS8 AUTOTEST PCT H 

8 BIT 
LATCH 

7'tt..S2'59 
EV 

LJC~~~T1~~; ~ 1 ~ 
1----------~1-~---------1~,~~~·---4 SE1. 1--------------~~ 5EL 
i------------1-----------...!1...!,l•i sa. t--1--~-~---~~~_;-------------~'~-~ 

.._---~ 7 EN UCSA URT 111 L 
1 
't 

..------------------------'--IJCS9 EH SELF TEST H 
t-'J.oY 

R181 
R69 11CG 
1Ka 

t-'J.SY 

R111 
I Ka · BL'S A06 H------.-1--------------------.1.1 

BUS Atl'5H-------,,-H~------"-----------------'-l 

UCS8 CONS CATA I H 

UCS8 CONS CATA '5 H 

l.CSB ~ CATA 't H 

---2 8531-9-t,S(SU S:> a 
llXllf :JQll2 lilS 

UCS8 MCT CTL 9 K~1 . 
UCSB MCT CTL 1 H EBt 
UCS9 STAAT t: ·:r,•. H 
LIC5a IMI BUS e9ST H 

l.CSC ~ NS ~ H-+-+-+-+.+..!..!..lt'I 

RI '5 

R2 6 

R'l 9 

R't !.a 

R'5 
'S 

R6 I 

R1 19 

'-----'"' 

~ ,:: ! 

'-'CS9 CPU Rt.Ji· H. 

L.!CSB CPU ~STP . H 

L<CS9 csa SSTP. H 
"~· . 

LJCSS .,PC. SSTP H 

UCS8 CONS DATA 'l H 
I.CS& UHIBUS PC LO L ~ 

IJCSJ +lYC H 

UCSB PUR FAIL TMR L 

UCSS 1 eetfi! CP H 

UCS8 CONS DATA 2 H 

l.CS8 CONS DATA 1 H 

UCS8 CONS CATA 8 H. 

UCSJ +'lVA H 

UCSB TIMER IH_Tll H .· 

l.'CS9 SEE N: LO H 

t-'J.BV 

f.~ .. f R6't 
'3'36o 

UCS3 189H2 CP H 
.. U9S ACt.0 L@) 

•'5.ev 

UCSB 1001-'2 STIU. H 

8 

E~ 
LATCH 

7'tt..57'5 
:)0:~'-'4HLO 9 

UCS8 1MH! H 

<CMOS> 
ti<Hz 

CRTSTAL 
osc 
El& 

UCSB START IHTIM.. TnR H 

7 

~ 888'5 SER our H 

CLOCK 

6 

J_ C9 R6'5 

1eee FF '3'30o 

.-----~-1.C'SB TIMER INT L USS DCLO L~ 

UCS8 CINlT H 1 

(CONSOLE PANEL C. CPU CONTROL> 

DATE Tnu:: NEBULA WCS,MEM 
8c CONSOLE <WCSB) 

Sl2E COOE NU11&R Rl:."V. 
D C5 N819~-0-WCSB c 

I 

0 

': 

•,\ 

C· 
·t 
· •· 

i '. 

~u 

CD 
VI 

CK~ 
it I 

i~ ,. 
~ 
~ 

~VI .,u 

!!o 
"' 
B 

A 



) 

8 7 6 '5 't '3 2 8 
'All 

.is.w Cit 1)15 06 
1 N'tOO't u~~ 1 N'te0't CONSCJLE mirmw. 

~ ·115'1~--*- l~MCSC V-
. J1 

1 a a 2 
R78 R1'J 

HOTEi R91-R881Rtl't l RIM ME METAL 
.-----.,.....---------~ FIU1 PREC. RESlSTORS RATED 1% TOL.£R-

AHC£ < E><CEPT R8'I '-14 ICtl lS • 1 ~O 

l.IC'S8 AJTOTEST ACT H 

8 

7"5o 'tl8o 
1.....U 1.....W 
15% is-..& t+'t.1VJ 

MCSC )(Mty OUT I H D 't 

...:SC.REC IH 1 D I 

• 
•• Ree 

no ,....., 1a 
C•1.9VJ ~ 

~1~ ,. 

~UL..---ucsr RI.If L <aBl) 

a .... ,, 
17 a a 11 

19 a D 21 
21 a a 22 

~l;__;Jn 
2'5a a 26 

' ' 

TUl5I CEVCCE 
J2 

• •• J. 
I 

l. 

RO ftOCQl.-APT HOST 

7 

.loCSN R£n >CttlT H 

...:SC REr'I RCY H 

MC5N REr'I RTS H 

UCSC R£n CTS H 

UCSC REl'I DSR H 

MCSC REl1 S .CM H 

lolCSB APT ~T L 

UCSC BOOT L 

6 

·" 
1 a a a .. !• .· .. 

UCSC R£n S.RCV H' · 
i". 

UCSM REl1 USEI. TIC H 
MCSN REn S.ltTS H 
MCSN REM DTR H 

"'' 

.. 

I 
. f 

,,.r 

< ,· 
·'· 

'· ,. I 
I 

. ~. ' ' 

' HOTEt u1 fH) 1.12 ARE INSERTED CN.Y .. ~~ ' 
U£N THCS noDLLE IS lNSTRU.£0 IN 

MCSN RErl DSRS H 
n£ l9•1&eae BACKPLAHE ASSE1"181.T 

ucsc v- _.._ _ __, 

l 

.. , ..... . . -
• :. 1'•' 

DHS 
1H1't8A 
1.w 

·""~ 
"::' 

R81 
98'9 

'"""' '" 

R8't 
1 .81<Cl 

'""" . '" 

UCSC U2 DIH,L 
,.· 

Q1 
~ 

t +'t .8Vl 

R86 
12.uco 

'"""' Uc 

R81. 
2.67Ko ,....., 
"' 

.is 8Y 

~ r:. 
____ _, ~ 1>16 E+1.2YJ 

..,_.___--;~..;;...-;:..;:.;=..::'-1£SC RESET 8@6'5 I. <5D 

RM 
12.Jleo 

'""" '" 
R8I 

11.'tlCo. 

'""" '" 

t+2.1Vl 

c +2.6'il 

t+2.1Vl 

' I! 

~jay 

RH,:. 
·teKo ·: 

t +it.'tVJ 

,,. -. ., .. I 
I, 'JI I • • 

l£SC 1.W '·ciic ~'. .• <-': . ' 
,·. 

' I '•" , .. . -: I . 

•· .1· .. · 

I,, ... 

.. •. 

.. ,'i,' .. f ' 
.,·,: ·,.it +15.fN·' '~'• i .•'' ?,'. ,j ,' , .... , I• 

R18' -·,' · .. '
1

• ~ • ' ' • • ' = t+2.JVJ 

1% C+2.6V] 

Rl8'S 
11Co 
1% 

.. 

UC'iA Ut DCllT L 

UC'SA U2 OCUT L 

ICIKca '• 

ucsc v-

UCSC )(M[J a.rT t H 

EIA LINE DRIVER ' ' ' 
9616 
E13 

ucsc >01n ClJT 2 H 

< CQolSOLE INTERFACE > 

NEBULA WCS,MEM 
& CONSOLE CWCSC> 

Sli?E 1CODE HIJ'1BER 
B 

REV. 
o I cs M819't-0-i.icsc 

I 
I 

A 



8 

a e:r 
1-STATE 

LATCH 
7'tS'l.,, 

7 

IJCSS COHS MTA e H-..1 00 E

6

BR0 .?3 
Rl-l,2 -J ucsa COHS MTA 1 H ~ DI 

,---R~2._§.--, 
UCS8 CONS MTA 2 H-'- 02 Ii I 

Rl 
9 

21452F2-09 
2K x 't 

PROM 
82Stat5 

E'S't 

6 

<Rat. OCAG. OPTION> 
: 2K)C't 

PROM 
82Slat5 

E"'A 

~-~ YAJ':t--BU5 .ADI H 

UC5A TER TX RDY L _..Jt-: 
• "I ..... YB1'-- BUS ADI H 

UCSA REH TX ROT L ~ I =Oi 
i.----t-

.. 1 ~i...-oc TClL- BU5 AO! H 

IJCS9 CCliS MTA 'l H _.!. 01 I 

UCS8 COHS MTA 't H-1..1 O't 
R'ti-! 

JUCSA TU TX ROY L--1@1t-OC 

• • 1'11A 

UCSA TER Rx ROY L ~ I :gg 
IJC"'.lA A1'J H ti 1 SB. 

yoJlL BUS AD1 H 
~ YAt!-aS lil>'t H 

,.....--------------------'lr'A~-i)A 

UCS8 COHS MTA '5 H-1!.. 
R~~ 

0'5 

ICS8 i:OHS DATA 6 H -1l. 
RGiJ_I;_ 

D6 

UCSA TU RX RDY L _... ..,.1....;-i>A::.:.:.._,_ 

----------...-•_,__..... .. TSIZ-aJS ~ H 
&a:SA REn RX RDT L--:::;::::J '1-C:i 

11 i.. ~ YC!'--aJS ll06 H 

J.--UC-S8-Aa--FA_I_L __ Ttdt--L-_u-!:~ot'tl-:(;C~ 

.--------------~-·-.::1_t·.::_-.::.::_:'__, ;,. ~ YD 1-'-suS ~ H · 

lolCS8 nt£R INT L .,..._lj~:oi) 
,~:_-

L...----------------------~-"""".!..SEI. 
..... 

UC5A 5EL RM tUC L -....jat· .....__....._. 

1--·---'.i • _'5 9 ...5 • 
-,1 ~1 ~1 

_.._ ___ __,-,~ 2 1-------<-17 2 :z.'t ·2 

11 l--·--=l 1 _1 ·l 

1----Rl~I-"· ~ ; ADR 1 ; ADR _2 ; 
UCS8 CONS MT~ 1 H.J!o7 1 6 -----"I.:..ii 6 -----.1

1
.:,,i & 

~ LA rCH ADRS H.J.!-- HOL!> __ _....;iE:..:;i ~ . 1E 7 1J 7 

I-

-~1 1,.. OUT EH -.+-1-+.J--14+-'J r ~- ~I -----""ii""-18 ia 1------'~""'I i. 
.. 117 1£SA fl08 Hfr: ~19 I-EH---' 11 ... 1-EH---1 19, EH 

00o UCSA A09 t4 -
!.£SA ~1 i H- I- '------' '---~ __ _. 

21-e'5'3F2-ee 21-0'5~2-ee <Rat. orAG. OPT!°"> 
2KX't 2KX't 2KX't 

PROM PROM PROrl 
82S 18'5 ~1 St§ 82S18'J 

\117 . lo 
l.CSD M H 

E'51 E't9 ~2 

an"" en 't ari tt.'t. 'tX2 l1i.J)( 

lli 
.. ~~ _-_-·.:t:: 1nft ~a 7'tX'59 

~Iii . ~[I ;i U E'tS 
....._ _ _... ~ YAj)L 

~ .. ! ~ ! ._____ ~.,'5 ! ~1~:g: ., 
-

't Y"l~ 1--:i" ') 1 ...... 1 '5 .,,., 
·--+---f " -·--....._~1 ., j " 1 ~ e-oa 

.__ __ _.. __ l..:..il ~ AOR 1 i AOR ---+--1'?-11 i AOR Rli. 1-DS l ~ 
7 L._H' 1 •" 11 . YCp---

fi ~---- 1" " e-oc 
I 9 1 8 -----,;..;aH ; ---· -~ 1-0C . 

'-------4..-::11.,,~ ~a ___ _._Ji~ ~e -----:Jl"i 1a rr)- 12 
i-----' "-----' -~ e-oo P--

µ!( EH ~ EH 19 EH r.s t-00 

\'" 10 
?.c.iD Al H 

Rt et 
910 

LICSD A2 H 

\t18 lo 
LICSD A'J H 

\111 10 
-~ l.CSO M H 

R112 
910 

LICSD A'S H 
Rl 11 
910 
~ LICSD A6 H 

..,,,,! I 5EL 

: 

' 

leKQ 
RES 1 ·c:n. 'T~~ 
s-r ~'.f s1P 

~.av---?}Jf ~-u~~,.-~-~ 
UCSA T!3t TX ROT L _j 
UC.~ TU TX MIT L­

MC<'"~ Rat TX Rl>Y L--

UCSA TER RX RDY L . 

UCSA TU RX ROY L----~ 

UCSA RBI RX ROY L-------' 

··•; 

-6 0 FF 
i"tS11't 111'5 

E'l8 910 

; ·· .. 

.. 

,. 

C.£COOER 
7'tSl19 

E18 

MCSO .... ..,. ClC ·r~~)(2~~ . _'l Re1r=~----MCSD 888'5 CO.. STS L ,.-----------------...c.;09 

UCSA A12 H-} 2 =o 
IJCSA A11 H---& I ~ 

MCSA Sf.I.. ROM rue L --1(: EH 
L-------' 

7 

~ R11't 
'310 

6 

1'tSC58 
. . E't9 _____ 2.!i-18A 

~ = ~~~Jm·;=,: : I *fi. t!frr . _'! ... ,-A-.-AY ..... ~ 
I.CSA A19" H:..t 9-oB . · J 1---- ___§, 2AYbct-
UC:SA At I H-- 1-08 ~ 't 1-~---1 

1---TC 9__ 02R 1-4---1 8 1AY k12 
UCSA A12·H4~ 9-0C . 9'.lRltt__ 'A\ 
MCSA Al'l H-..., 1-DC 1----1 1.1-EH---1 

YD~ ---~-...;;L-<J~ ~ ~ 
UCSD ee8'5 CO.. STB ~ ~:gg I- -- tSYLq 

__ UC_SD_8e_8'5_REF_R_C_YC_H_'=t-.i.':'..,.,t!>.,:...il~ ~SEC it~! ; : 20TOIJ"'----' 

-~ ~cU 18Tlo..,__"-----' 
ur.so GR IHtr H--~-1---'--1~"""· ~I Cl.a ~~~ 18 

RI 18 't&TD~-L. "1-----J 

~ 1eeo ~ rl..Jz. .. a 
UCSD 608"5 REFR CYC H -: ...1 7't50't - 2 I t ,, .... EH---r. 

r,r I UCSA Al 1 H..Jl 2 SFl. 
MCSA A18 H....U I 

1'.r EN 

RI }2--t-UCSD SB. Ut L .-----'-4" l)t •. 

· ....&. R2}l-+-UCSO SB. U2 L . ' . , 

02 ~: ...•.. · R'l; . 7'tl. . 
.----J.!. Dl ;;t, Et7 .---u:-R't1 ~UCSD CUC~·~ tf . '• ., .. 

1-sP-4-t.ICS!) SB. U1 f.. 

UART ~T <E11> 
Al1 A19 SELECT 
I a U'!~Ral>JTE> 

• 1 U2CTU'58) 

1 . • U1C ra<n) 
*~12. IF l!'l,,..1 --1-+---' 

ZF lll 
')f 5'J 1 I !OE 

BALO RATE COHlROL> 

NEBULA.WCS,MEM 
& CONSOLE CWCSD> 

StiElCoCE ll.t.11"1!3£R Rev. 
D I CS M8'3'3"t-'l-.-W='C;.::;S.:..D_-L..._C.,,'---' 

1 

c 

!o .. 
B 

A 



8 

., ... 't't't111H:ir 
CRYSTAL 

osc 
E1'51 

<Ei) UCSJ CUC < t > L 

't 0 FF 
7'tSl7'5 

E'7 

"'oe 

't 0 FF 
7't517'5 
£117 

UCSS SEE OC LO H 't 1>8 

a 
lt 

7 

6 

I 't-BIT 

IBIH cm 
7'tL.Sl"l1 

E1'5't 

~ ~ CLOCK STALL L 
~ OAP8 CS PAR ERR H 

' · LIC:S8 CPU RUH H 
ucsa CSR SSTP H 
UCS8 ,.PC SSTP H 
ucsa CPU SSTP H 

. UCSE RE.FR REO L 

~., 
92R 
91R 

6 

UCSE R£FR AORS 't H 
ucse:·~FR AORS '5 H 
UCSE REFR A!)RS 6 H 

2 

. ' 
UC5'E Pt L UCSE CLOCIC P2 L <EE]) 

UCSE CJa HS CP H 

l.ICSS l.JRlTE UCS H 

~SJ +1110 H 
IJCSE pe I. 

't 0 FF 
7'tSt7'5 

E16 

loCSE REFR ADl(S "l H 

I.CSE CUC REFR CHTR H 

loCSE REFR AORS 't H 

UCSE REFlt CYCLF. H 

<!E!Z) Dt¥K HAO 12 L 

UCSE sa. Rtll AOR5 H 

I.CSE SB. COL A0RS H ([:if> ?)APK HAO t 1 L 

I.• 

:f: ·. <m!) ~ HAO K L 

1/0tW . 
~ 

UCSE COL AORS STB L . . . ~ DAPK HAO S'5 L 
UCSE sa. C1l. AORS H 

<£m> ~ HAO 9't L 

~~.J HAO 93 L 

UCSE UCS EHAELE H 

....,........._,1-+----11--1-UCSE UCS URT EN H 
l"'r--IH----1~- UCSE EN >CCS UR DATA L 

. <£n} OAP.J ,HAO S2 L 

~~.J HAO 81 L 

I.CSE SEL ~ AOR5 H 

<Eil) Clil:IPJ HAO 98 L 1 

LCSE REFR AORS 2 H 

UCSE CS ~ITE EN L 

UCSE REFR ADIK 1 H 

LCSE REFR AORS Cl H 

UCSE REFR CYCLE H 

<.·. '.-: 

R'tl 100n 
1...-..U 'St 

R"-te 210 
1...-..U i:s:c 

,..,_-r---r------.._,~_. ___ IJCSE CS .AORS 1 H. 

R'J9199Q ·.;··· ,;1'. 
>"'-t-r---+-r--1...-..U--'5-%...._..,_._, ___ iJCSE CS AOR<i ~ H 

>---H~--...... ---...._,t-_.---UCSE CS AORS 1 H 
I •.-I· 

.. ( 

' i •, '.·· _, 

DATE TITLEI 

• l 

<BASIC CLOCK G&iC:~'H, 
CS RAl'I CLOCK GENER'N, 
' CS OPf1 ~SS f1U)( > 

NEBULA WCS,MEM 
&. CONSOLE < WCSE) 

s ( ZE I COOE Nl.Jl1&ER REV. 
0 CS M819'i-0-WCSE 8 



) 

3 

A 

8 

' 

16K lC 1 
RM 

2118-1 
E161 

ouTt!Leus cs oruT 08 H 

161C lC 1 
RM 

2118-1 
E1'5~ 

OUT IJ.!!-SUS CS OOUT 9't H 

16K >C I 
RM 

2118-1 
El't8 

ourlJ!Laus cs oour 88 H 

16K )( I 
RM 

2119-1 
E117 

OUT µ:t_ SUS CS OCl.IT 12 K 

. : ---1-
l.ICSE CS AORS 9 H 
IJCSE CS ACRS I H 
UCSE CS AORS 2 H 
~SE CS ADRS 1 H .t '5 a ~a ~e ~e 

i--------------'.Z." t i--------------Z.;..i 1 z t 1-i 2 1----------------,,,%~2 ~ 2 
t-------------~1'f!'11 ADR -------------1!.!s."""'1 1 ADR ------ - ------:-'n'"11 AOR 

l.ICSE CS ADRS 't H 
UCSE CS l'lCRS '5 H 
IJCSE CS AORS 6 H 

IJCSE ROU ACRS S TB L 

UCSE C:O.. AORS S TB L 

l.ICSS:: CS 1'JRITE EH L 

BU<. CS DOUT 08 H 

~'t ~'t ~'t ------1.;-;1;-i: -------------.1-:-11 : u : 
1----------------'"!t1ci"°RAS--~ '!ii~RAS--...... ---------.,..---~-~~RAS--~ 
i------------~™'""'YCAS .l~CAS i-------------1~~"'-ICAS 

~UR 1r UR ..,_---·---------='lr'QUR 

--H-l--+++++++--"'iC2 i-~TA IN SUS CS OOUT eot H~TA lN BUS C:i llCJUT 88 H~TA IN BUS CS OOUT 12 H~-jDA..,_iT-A-IN-4 .....______,_ 

I-

16K lC I 
RM 

2118-1 
E162 

our~eus cs OOUT e1 H 

16K >C t 
RAn .• 

2118-1 
E1'58 

OUT P- BUS cs oour 9's H 

161C >C 1 
RM 

2118-1 
E1't7 

OUT IJ.!L BUS CS DOUT 99 H 

16K l< 1 
RM 

2118-1 
£116 

OUT ~SUS CS OCl.IT 11 H 

H9 --5.a '5e 15 1 

ra7 1 --------------'2""41 7-. t L 1 7Ct-10918 . .' 
2 ~2 &2 ,i-2 -~ . 

11 'J AOR --------------"1 =-11 'l ADR 11 'l ADR 11 'l ADR 't ..._ 
1-+-+-+-+-+:19:-C't t---------------:,19::-C't 1JI: 't 19 't ,..... 

1-+-+-+-·1-+~1~1 : IT: 11 : U ~ ----------~ 
1-+-~-+-+-+-+-+-+-+--=-'t~~RAS---:. _____________ .,,..~RAS---:_ _____________ .,.....,~~RAS---: _____________ 't:.q~~RAS--~ L '5~ 1 

i-+---P-+-+-++++1-'-''5::u)r CAS ------------....:1-=~-uCAS ~ CAS l'5 CAS 

t--+-+-+++++-1::ur.r UR , lr UR '), ~ '3,.. !,JR 

UCSP I> IOOE BUS 

·.· 
BUS CS DOUT 91 H-~~------+-+-+-++-++--=-2mjcATA IH BUS CS DOUT 9'5 H~TA lH BUS CS DOUT 99 H~TA IH BUS CS OOUT 11 H~TA IN 

16K lC 1 
RM 

2118-'l 
E161 

161C X I 
RM 

2118-1 
E1'5a 

16K )C 1 
RM 

2118-1 
E1't6 

16K )( 1 
RM 

2118-1 
El~ 

cuTi!!t-eus cs oour 92 H OUT ~BUS CS DOUT e6 H OUT Ill-BUS CS OOUT 19 H ouTl!L-aus cs OCl.IT ,., H 

r-ie r-i 1 
t-r2 2 
~1 ADR 

--~10::-t't 

11 ~ 
i-+-+---t-+-+-+-t-+-+--'trYRAS 

i-+---P--H--t--t--l-t'~1 ~-Y!r'CAS 

1..rUR 

BUS CS OOUT 92 H -~+--+++++++--=2'iDATA IH 
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8 7 

HOT£: USE OH M8728 OHi.. Y • 

1 w 2 
+If'/ BAT. ~----er-- VOOC+15.0V RAM] 

+12VBAT.~ 

D 

+15.~~+llj.0V 

+15.0V~ 

+'5.0V BAT.~ VCC BAT.C1'5l 

GHO i:.<:2>--~-- GNOC115J 

GHO 

GHO 

c GNO 

GND 

GND 

BG 't SO ~ BG 't OUT 

B 
BG'5SO~BG'50UT 

REVISIONS 
CHI< CHANGE HO. REY 

8 7 

6 

T .P. 

1---(CEI T .P. 

I 
11.121 

' 

l 
-5.9 v 

HOTE: USE ON M8728 OHL.Y. 

1.11& 
r-----t~--o---t'i"il(l'lll'I FHGPI L 

FHGP2 L 

us 
--~---~ FNGP3 L 

t..11 

MEM PRES L ~----o--i 

-= 

1.122 

VCC BAT .C 115 J 

R1& 
279o 

D't9 
1111tJe1t-ee 
+5 BATTERY INDICATOR 
GREEN 

VDDC+15.0V RAMl~IL +5.0 V 

~ 
VCC BAT.C115l 

SPARES 

'3 

3 R't8 

lljf !Sa 

'] R't'l 

lljf 19G 

tf 2 •AJll 

·P El! 

11~0 Ell 

• 

e~a 
9 Et't 

• 
11§1 7'tl28 11 
12 E1't 

11~ 7't'37 11 
12 E1'5 

• 
~8 
10~ 

• 
1~11 
13~ 

• 
'~1 
2~ 

-...._t.t~ T .P. TERM H 

t -8-M.1!81.1 SJ 0 
ll3ILnl 30D:I llIS 

NOTE: 1. AH ASTERISK ON A DEVICE 
INDICATES IT IS COHHECTED 
TO THE +'5V BATTERY. 

2. ALL RESISTORS l.IITH PIN 
HU"IBERS ARE l/Sl.IATT SIPS • 
ALL OTHERS ARE 1 /'ti.I '5~. 

3. CC2 MAY BE FLOATED TO 
VARY -'5V <VBB>. THE 
VARIABLE VB8 IS APPLIED 
TO PIN CE1.CM8728 ONLY> 

't. INT BUS A6 MAY BE CALLED 
INT BUS CS< CHIP SEL > OH 
SYSTEMS ORIGINAL.LY 
DESIGNED FOR 'tK RAMS. 

'5. FOR VARIATION M87'59 CA, I HS TALL 
JUMPERS: 1.12,1.13,l.l't,1.1&,1.18,1.110, 
1.112,1.111,1.115,1.11&,1.11e,1.11g, 
i.120 .1.122 ,1.123 

&. FOR VARIA.TIOH M8750 BA, INSTALL 
Jl.J1PERS: 1.12 ,1.11,w+ ,I.I& ,1.11 e ,1.112, 
1.11l,lol1'5 ,1.116 ,1.11e-,1.11g,1o120, 
1.122,1.121. 

7. SOURCE CODES PRECEDE THE SlGHAL 
NME. DESTINATION CODES, ENCLOSED 
IH PARENTHESIS, FOLLOl.I THE 
H1=1ME l.IHERE t 

< X > , )( DENOTES THE PAGE 
DESTINATlON l.IHERE THE SI(SHj:IL 
APPEARS ONCE. 

O<-Y>t X DENOTES THE PAGE OESTJHATIOH. 
Y DENO.TES THE HUMBER ·OF PLACES 
THE SI GHAL. APPEARS ON THE PAGE • 

oc,-n DENOTES THE SJGl'R. DESTINATION 
APPEARING ON PAGE >< THROUGH Y. 

< MA01 ) 

MOS 
MEMORY ARRAY 

REV. 
A 

ML2 

D 

c 

B 

A 



D 

c 

8 

8 7 

• .,.ev 
R1 
'ti'Ko 

MA82 REF CTC SEL< 2 > H 

+'5.ev 

Loll 1 L ... o---

1 
0 

FHGP '5 L <Ei)----o 

"" L ... o---
0 

i 
FHGP 't L <BD-.----o 

•'5.ev 

lolt't 
+'5.1 Y RAM <liii)o--r---0 

&.Ill 

• .,.ev 

• 

OECOOER 
7'tS11' 

EH 

Rl'5 
'ti'Ko 

Rl2 
'ti'Ko 

R1'J 
't7Ko 

• 

E3 

INT BUS &at Tin L t2ii:ib--..L----'<:f;~ 
r---"'1--"'1 

l'W5 nEft SEL< 2-2, 3 > L --------'"Cl 

VDOC+'5.8Y RMX 1'5l 

6 2 l-8-9'.:'.SU SJ Q 
..... ~ Jiii 

• • 
MA82 RAS SEL A<2 > H-----.-----..q 

MA82 RAS SEL A< 2 > H MA82 RAS A1<7,-18> L 

• • 
MA82 RAS SEL 8C 2 > H MA82 RAS A2< 11 ,-l't > L 

• • 
MA82 RAS SEL 8C2 > H-----.---+---"'-4 

MA82 RAS SEL C<2> H MA82 RAS 81C7,-18> L 

• • 
11 MAl2 RAS SEL. IX 2 > H MAe2 RAS 82< 11 ,-1't > L 

• 
L----------'---------MA82 REF CTC SEL< 2-1 ,&-1 > L MA82 RAS SEL C<2> H--------+---..q 

MA82 RAS c1c1,-11> L 

L------------+--------MA82 REF CTC SEL<2> H • 
MA82 RAS C2< 11 ,-1't > L 

• 
MA82 RAS SEL IX 2 > H-------+---"'-4 

11A92 RAS 02<11,-l't> L 

• 

nA12 &.IR BTT 8<11 ,-l't > L • MA82 RAS 01C7,-18> L 

INT BUS RAS Tin L ~~--...L.-----2Q"-:;;:-~ r--------' 
MA06 MEn SELC 2-2 t l > L ---lld 

• 
l . . 

~ ..... tAS A<ll,·1'> L nA12 &.IR ITT 1<7,-18> L 

• 

nA12 &.IR ITT 2< 11,-l't> L 

nA12 &at ITT 3(7,-11> L 

HOTEi THE ETOf SHOMN CON£CTIHG PINS 
9 AND 11 OF E1'5 IS HOT OH 
THE PC BOARD. IT IS A UIRE ...uPER • 

• 
MAI& 1"£nSEL<2-2> H--------------,...----""""" U17 

INT BUS tll/J7 H <H)-----no- - - -o---""""'1. _ _,,,,,, 

Lit 
0 0 ~<l> H 

+'5.ev 
R7 
'ti'Ko 

• 

+'5.8Y 
R't 
'ti'Ka 

nA12 &.IR BTT CIC C7,-llf> L INT BUS DR EN L <Al~------....._----4.Q 

• 
MA82 CAS 8C7,-18> L 

• 
MA82 CAS C< 11 ,-1't > L 

• 
MA82 CAS 0<7,-18> L 

< MA02) 

TITLE: MOS 
MEMORY ARRAY 

SIZE CODE NU'18ER REV. 
D CS M87'50-0-1 A 

6 

D 

c 

i« 

!+ 
~ 
~ 

1~ 
!a ... 
8 

8 7 ML2 I 
L-..~~-=--------L---------------~------------~------------~------------~~~~~---.l--------------~------------~-



8 7 6 2 1-t~~ SJ <J 
llJ9ftt Jam JllS 

D D 

MAil A88 C<ll,12> H l1A8l A8lt C<l1,12> H 

l1A8l A88D<11,l't> H 

JHT BUS All H 

MAil All A<7,8> H 

c c 
MAil 1=181 C< 11,12> H Mel Al'5 C< 11 , 12 > H 

MAil All D< 13,l't> H 

IHT BUS Al2 H JHT BUS A86 H 

MAil Al2 A<7,8> H MAil A86 A<7,8> H 

• 
MAil Al2 8<9,11> H MAl1 A86 au,11.> H 

f « 

• 
B MAil Al2 C<lt.12> H MAl1 A86 cc11,12> H I+ 

• ~ 
MAil Al2 D< l'J,l't) H MA81 A86 D< 1'J,l't) H ! 

R~ 
!a 

IHT BUS A83 H l'1A82 Al7< 3 > H 
W' B I 

it) Mn M'l A<.1,8> H MAil A87 A<1,8> H 

Mtt5 MAil A83 8<9111> H Mil A87 8<9111> H 

M19 MAil A83 ec 11, 12> H 
MA83 A87 CC 11112> H 

A 
M29 

MAil All IX 111l't> H MA81 A87 IX 1 'J, 1'0 H 

l'IAI& rsn SIL< 2-2, 1 > L 

( MA0'3) 

7 6 '5 



8 7 6 

INT BUS DI 88 RD L 

11A12 DO 81<'t> H 

' 
l1A8't DI 81( 12> H l1A8S DO 98< 't > H 

D INT BUS DI 81 RD L 

11A12 DO ll<'t) H 

' 
l1A8't DI 11< 12> H l1A8S 00 19< 't > H 

IHT BUS DB 12 RD L 

11A11 DO B2<'t> H 
1 

l1A8't DI B2< In H M87 00 Ht<'t> H 

INT BUS DB 13 RD L 

11A11 DO n< 't > H l1A8't 01 n< It> H MAl1 00 t IC it> H 

l1Al2 DR EN< 't-'t ,'5-'t ,6-2 > L 1 l1Al2 DR EN< 't-'t ,'5-'t ,6-2 > L 1 

':' 

c 

INT BUS DB l't RD L 

8 11At't DO l't< 't > H 
6 

11A8't Dl l't< 11if> H MAii 00 12<'t> H 

r<J!D INT BUS De l'5 RD L 

11A1't DO 1'5<'t> H 
6 

l1A8't DI l'5< I 't > H 11A11 00 1'3<'t> H 

IHT BUS DB 16 RO L 

11A13 DO 16<'t> H 
1 

l1A8't DI l16C 13> H l1A89 DO 1 't< 't > H 

INT BUS DB 17 RD L 

11Al3 DO 11<'t> H l1A8't 01 1703> H l1A89 DO 1'5< 't > H 

l1Al2 DR EN<'t-'t,'5-lt,6-2> LI l1Al2 DR ENC 't-'t ,'5-'t ,6-2 > LI 

A 
':' 

9 7 

2 

lHT aus DB ea RO L 

lHT SUS DB 99 RO L 

1 lHT BUS DB II RO L 

IHT BUS DB 11 RO L 

-= 

IHT BUS 08 12 RD L 

IHT BUS 08 l't RD L 

IHT BUS DB 15 RD L 

L-0-IKM::SU SJ <J 
...... JOOl lil!IS 

~~ 

Rl1 
!Bo 

6 

Rll 
180 

'3 

Rl1 
180 

6 

l 

TITLEI 

l1Ae't 01 08<8> H 

l1Ae't 01 19<8> H 

Me't DI 11<7> H 

MAe't DI t 1< 7> H 

MAl't DI 12< 10> H 

l1Ae't DI 1'3< 11> H 

l1Ae't .DI l't< g > H 

MA0't DI 1'5<9> H 

< t!A0'-t) 

MOS 
MEMORY ARRAY 

SI2E CODE Hll1BER REY. 
D CS M8750-0-1 A 

ML2 

D 

c 

;« 

!+ 
~ 
"' ~ 

1~ 
!!o 
WI 

B 

A 



'5 2 .:_ l~Sl Q 
..,.. JOIQ •rs 8 7 

INT BUS 08 1& RD L INT BUS 08 2't RD L 

11A12 00 16<'5> H 
6 

l1A8'5 DI tr.< 12> H l'1A88 DO 2't< '5 > H 
6 

nA8'5 DI 2't< 8> H 

D t INT BUS 08 11 RO L INT 8US 08 2'5 RD L D 

11A12 DO 17<'5> H l 
MAe'5 DI 17< 12> H MA88 DO 2'5< '5 > H 

' 
nA8'5 DI 2'5< 8> H 

INT eUs 08 18 RO L INT BUS 08 2' RD L 

MAl1 00 18<'5> H MAe'5 DI 18< 11 > H MA81 DO 26< '5 > H 
1 

nA8'5 DI 26< 7> M 

~ INT BUS 08 ICJ RD L 

Ml1 00 ICJ( '5 > H MAe'5 DI 1CJ(11 > H 2 nA8'5 DI V<7> M 

l'Vl82 DR EH< 't-1t.'5-1t.6-2 > L 1 

c c 

i• 
INT BUS 08 28 RD L """ 

INT BUS DB 28 RD L ft1lt 
18o lh 

11A1't DO 28<'5> H M815 DI 28< l't > H M18 DO 28<15> H nA8'5 DI 28C 18> H B & ' 1-
INT BUS 08 21 RD L INT BUS DB 2' lilO L i ft1lt 

u 
18o 

Ml't DO 21<'5> H 1 
l'Vl8l5 DI 21< l't > H M18 DO 29<'5> H nA8'5 DI 2CJ< 18> H 

1~ l 

INT BUS 08 22 RD L 1 INT BUS DB l8 RD L ft1lt !o • th 

Mil DO ~2< '5 > H l"IA9l5 0 ! 22< 11 > H l1A89 DO l9C IJ > H Ml'J DI l8C9> H 
B 

! I i 
INT BUS 08 11 RD L i INT BUS D8 2l RD L Rl2 

I 
, .. 

Mil 00 2l< '5 > H MAe'5 DI nc 11> H l1A89 DO 11<15> H nA8'5 DI ~1C9> H I 1 

rlA82 DR EHC't-'t,'5-'t,6-2> L1 rlA82 DR ENC 't-'t ,'S-'t ,&-2 > L 1 

A 
':' ':' 

A 

~ MA05) 

8 7 5 



8 7 6 

INT BUS CBI RO L 

Me6 CBO 1<6> H 

D 1 INT BUS CB2 RO L 

11A18 CBO 2<6> H 

INT BUS CB't RO L 

MA8'J CBO 't< 6 > H 

I INT BUS CB8 RO L 

MAe9 CBO 8<6> H 

MAe2 DR EM<'t-'t,'5-'t,6-2> L19 

c 

INT BUS CB16 RO L 

B 
MA08 CBO 16< 6 > H 

MA88 CBO l2< 6 > H 

INT BUS CBT RO L 

MAe7 CBO T<6> H 

l"IA82 DR EN< 't-'t ,'5-'t ,&-2 > L 1 

REVISIONS 
CHIC CHANGE HO. REV 

8 7 6 

.2 

'a'o 
M86 CBI 1c1a,12> H 

R'36 
1Bo 

6 
M86 CBI 2C 18,12> H 

Rl& 

1 
M86 CBI 't<CJ,11 > H 

M86 CBI B<CJ,11 > H 

5 

L-9-~at S:J <I 
¥Jllnl ~RIS 

• 

MAe6 MEM SEL< 2-2 > H 

TITLE: 

< MA05) 

MOS 
MEMORY ARRAY 

512£ COOE NU18ER REV. 
D CS M8750-0-1 A 

ML2 

D 

c 

a 

A 



I 
i 

I 
l i 

8 

! DI I I 

I I --i Mel All 

i I =~~ 
I I == I I =: 
H Ml2 RAS A1<1t•ll> L 

I
I I Ml2 CAS 1)(1,-1111> L 

Mii TERn 
<1,•t't> H 

I 
c 

I 

21<15> H 
I t<'t> H 

~'·"'13 A<7,8) H 
A<.7,8) H 1 
A<7,8) H I I 
~, .. ,.~ 
A<7,8) H 
A<7,8> H 
A<1,a>L 
Dl_r ..., _l "t, 
I), l _lj, .. 

_I ... _l'5 .. 
A' _!_l _,, h .. 

2 

RAn 
't116/6'+ 

E188 

OUT 

• ' 2 
3 AOR .. 
'5 

' 1 

RAS 

CAS 

~ 

TA IN 

. I ...,, 01 21<1> H 

I I 

~ 
I I 

IB 
! I I , 

I 
H 

fNlt 01 11<7> H 

MAii TER11 
<7,·1't> H 

A 

l"IA87 CBO T<6 

MA87 00 26<'J 
l"IA87 00 19< .. 

M83 AEl8 A<7,8 
M83 Ae1 A<7,8 
M83 Ae2 A<7,8 
M83 A8'3 AC 7 ,8 

- M83 A8't A<7,8 
Mel Ae'5 A<7,8 
M83 Ae6 A< 1 ,a 
M83 A87 A< 1 ,a 

> H 

) H 
) H 

) H 
) H 
) H 
) H 
) H 
> H 
) H 
) H 

r .. 1~, .. 
E119 

OUT 

-'- e 
L..1 
.i. 
Is 2 
II '3 ADR 
1-i .. a., 
~; 

LJ.c ~ 
1'5. CAS 

lJ!U 

p 

I I 
I 

I _1r I.It j 

M8'5 01 26<7 
MIW'+ 01 19<7 

MA8& CBI T<7,1l 
M82 MR STT 3<7,-18 

MA82 l.IR BTT 1<7,-18 
A MA82 1.1R BTT CK <7,-1'+ 

8 

> H 

~TA IN 

> H 
) H 
> L 
> L 
> L 

7 

RAn 
'ti 16/6't 

E18t 

OUT t1!L--
-'- ' ..z I .i 2 1..l. 
11 3 AOR .. 
ti 
u 

., 
6 

.:l 1 
DI ~'5'll" 1~ _It_ 

RAS .. 
Di t:!!::t? 1'5. 

CAS -
~ D2 ll...N. j -1'- ~ -

'pf>ATA IN 03 
Lt_,, l ... 

RAn RAn 
't116/6't. '+I 16/6'+ 

E111 El12 

OUT ~ OUT ~ 
..2. e -'- e 
2. 1 Ll 
..i. ..i. 
~2 ta 2 
11 '3 ADR 11 3 ADR 
t! .. ti.'+ u '5 u '5 _j_; _j_; 

102~ 
'!i1 RAS '!i"IRAS 

l""1 CAS ™ CAS 
. l, ~ Ult ... i 
r:~TA IN ~ ~TA IH 

I 

MAii TERM A 
(7,-1'+> H 

M02 RAS 01<7, 18> L - -

7 

RAn RAn RAr1 
't116/6't 'ti 16 ... 6'+ 'tll6.-6't 

E19'3 E18't E19'5 

OUT ~ OUT tfi- OUT 

-'- _'5 e --5. e 71 ..z 1 2. 1 :I 1 =rt _6_ ra 2 ~2 ~2 
1 I '3 AOR 11 3 AOR 11 '3 AOR 
ti .. fl .. !.I .. 
Cl '5 u '5 u' --g 6 ::'I 6 __j_ 6 

7 7 7 
II 't.o RAS 'i..o RAS 

I~ 
~s 

] t'.5 .. ,,,.. 
CAS CAS CAS 

;;i ,-le r-1<: r1c ~ MR MR 

~TA IN ~TA IN ~TA IN 
n D1t 

11----'- ' ....... ...1 .. ...-
D1t 

1 Jo.I. ..i. -.... 
D'58 

r-+-

' 

RAM RAn RAM 
'+116/6'+ 't116/6't I lfl16/6't 

Et1'3 Elllf E11'5 

OUT ~ OUT ~ OUT 

_5_ I -5. e -'- e 
7:' 1-1 2, 
_i _i ..i. f2: 2 l_2_ 2 ta 2 

AOR AOR 11 3 AOR 11 3 II 3 
ta'+ ~'+ ti. .. 
!'I '5 u'5 1-1 '5 
_9_ ~ :1 ~ _j_ ~ 
~ ~ RAS 'ti- RAS ~RAS 
115. CAS 

jlj, 
CAS I ~ CAS 

t-Jc µ ~ ... j ... ... 
~TA IN ~TA IH ~TA JM 

MA82 RAS 81<7,-19> L-

l'WW2 CAS B<7,-18> L-

1-e-~ S:J a 
.-.wt Jim •rs 2 

RAM RAn RAl'I 
'ttl&.-6'+ 't116"'6't '+116"'61t 

E1e6 EHN EIH 

tl!L OUT ~ OUT tl!!-- OUT tl!!--
-'- e -'- e '5 e 07 ..z 71 L _]_ I I 1 07 ...§. _6_ ...§. -5: 1 2 ra 2 2 01 1..l. ta '+ 1 
11 3 AOR 11 3 AOR 11 3 AOR 08 .. t:B: '+ 't I 08 ti ti 1 u '5 fJ '5 Cl ' I 08 

6 _9_ 6 6 1 07 .:l 7 7 ...1 7 I 08 ~~ .. 
'_,, _5_ ~r4h2 ~ ~ I 

'ti" RAS 't.., RAS 
~ o6 '"· 1'.5 ... 

(lltl ~"1'.5 ... CAS CAS CAS 
[L.,., .!l -1'- r-lc 

D6 ~3_b-
~ MR MR ; It ... '5 ~ 

p. ~TA IN 
... .-1 ~TA IN ,......i. PATA IH D'5 

I 
DI 

c 

I 

RAn RAM RAr1 RAM l 
' lfl16/6't 'tl16/6"t 

I 
'tl 16'&'+ '+116/6'+' 

Ell& £117 E118 EllCJ 

~ OUT ~ OUT ilL OUT t1!L OUT tl-!L 
-'- e -'- e -'- e _'5 9 019 .z. 1 L 1 21 2, _]_ I 019 _i ..i. ~ :_6~ _5_ 1 !..£ 2 2 ta 2 ~2 019 1~ .. I 
11 3 ADR 11 3 AOR 11 3 AOR 11 '3 ADR 09 
~'+ '+ 10" j_~ .. ..i. I 09 1_! '5 _1_ I t1 '5 u. t1 '5 ll 'S .. I 09 
.:l ; _9_ 6 :=9' ~6 ..i. 

018 
7 7 1 I 09 

D'5~2'!L' ~ I 
'tr RAS 'ti- RAS 't..i~ 

0'5~ .. 1~ 
RAS ,_____ 

j,, 
CAS CAS· 1"5. 

CAS ~ CAS 

}-le D'5 1,.x .1J..., l---.1c ll"i Ult ... "' j ... j UR- j 
t~TA IN ~TA IM _1~TA IN ~TA IN 

A 
HOTEt 1c·s UITH NU'IBERS EXX'3-E>O<'t 

Atf> EXX8-E><X9 MILL HOT BE PRESENT 
OH VAR I ATl OH M87'S9eA 

-MA82 RAS C1<7, 18> L -
.. MA07) 

MOS 
MEMORY ARRAY 

SIZE COOE l'U'llER REV. 
D CS I M8750-0-1 A 

ML2 1 



D 

c 

B 

A 

MA88 DO 
MA88 DO 

MA88 CBO 

2't<'5> H 
88<'t> H 
ISCS> H 

RAM 
't116/6't 

Et39 

OUT 

l'IAel Ae9 
MAel Ael 
Mel Ae2 
MAel Ael 
MA0l A0't 
Mel~ 
MAel Ae6 
Mel A07 

~, .. , 1g· A< 7,8> H 1 
A<7 18> H 1 2 
A<7,8> H 11 l AOR 

A<7,8> 13" A< 718> H 1 '5 
A<7,8> H 6 
A< 7,8> H 7 

l'IA02 RAS Al<7,-t0> 

MAe2 CAS D<7,-t0> 

MAe6 CBI 1&<8,1't> H 

MA9"5 DI 2't< 8 > H 

MAe't DI 08<8> H 

MA08 CBO "32< S > 
MA98 DO 2'5< '5 > 
MA98 00 99< .. ) 

Mel Aee A< 1 ,a> 
Mel Ae1 A< 7 ,a> 
MA0"3 AeZ A< 7 .a> 
Mel Ael A< 7 ,8) 
MA0"3 A0't A< 7 .a> 
MA0"3 A8' A<7 ,8 > 
MAel A06 A< 7 .a> 
MAel Ae7 A<7,8> 

l'1A8l5 0 I 2'5< 8 > 
MA8't 01 age 8) 

MA06 CBI 32<811"3> 
l'IA02 UR BTT '3<7,-10> 

MA82 UR ITT 1<7 1-18> 
l'IA02 UR ITT CK <7 1-l't> 

8 

L 

L 

H 

H 
H 

H 
H 
H 
H 
H 
H 
H 
H 

H 
H 

H 
L 
L 
L 

't,.. RAS 

~ CAS 

3r L.IR 

2 1...ATA IH 1-

RAM 
't116/6't 

E129 

OUT 

'5 e 
J_ 1 
~ f2 2 
11 l AOR 
re .. 
fj '5 
:::9: & 

7 

L..!!.c RAS 

115 CAS 

3,. ... 
~TA IH 

REVISICIHS 
CHI< C~ HO. REY 

RAM 
'tt16/6't 

Elli 

~ OUT .i:t--
'5 e 
~1 
(! 2 
11 3 AOR 
i] .. 
f3 '5 
96 

7 

't,. RAS 

15..- CAS 

,..2c L.IR 

1-jDATA IH 

RAr'I 
'ti 16/6't 

E121 

µL OUT ~ 

5 a 
1, 
::6" f2 2 
11 '3 AOR 
10 .. 
fj" '5 
"] 6 

7 

'f.c RAS 

15,. CAS ~ 

3,. J.R 

~TA IH 

] 

7 

i 

RAM RAM RAM RAM 
't116/6't 't116.,S't 'ti t6/6't 't1t6/S't 

E1'32 Elll El 3't E13'5 

OUT ~ OUT tl!!- OUT ~ OUT 

'5 e '5 e '5 e '5 e 
2, _Z 1 7 1 i_1 
~ b ~ 
'-2 2 ta 2 ~2 fZ 2 
11 3 AOR 11 3 AOR 11 l AOR It 3 ADR 
19 .. 1I .. re: .. t:I" 
1l '5 l1 '5 11 '5 11 '5 
9' ~~ _9_ 6 CJ & 

1 7 7 

'!...RAS ~ '!...RAS 
.. 

RAS RAS "' 
t~ CAS 1'5,.. CAS t~ CAS ~ CAS 

rk UR ~ ... ~ ... ..-Jc J.R 

'r-joATA IH ~TA IH I !DATA IH i !DATA IN 

RAM RAM RAM Ri:ltl 
't116/&'t 'tl 1&/&'t 'ti t6/6't 't11&/6't 

E122 E12"3 Et 2't El 2'5 

OUT ~ OUT il!t- OUT µL ClJT 

'5 a '5 e '5 a '5 9 
_z 1 -r, _z_ 1 ~ 1 6 ~2 I~ 2 !I 2 12 2 
11 '3 AOR 11 3 AOR ti 3 AOR il 3 AOR 

19 .. 10 .. 10 .. i0 .. 
1'3 '5 11 '5 13'5 11 '5 
9 s 9 s 9 s CJ & 

1 7 7 7 

'tr RAS ~ 1-- RAS 'tr RAS '+,.._AS 

1~ CAS 1'5,.. CAS 1~ CAS ~ I- CAS 

~ ... ~ l.iR µ UR 1-k ... 
,J iOATA IN ~TA IN ~TA IN jr>ATA IN 

l'IA02: -S 81<7,-10> L-

ml!l2 CAS 1<7,-le> L-

l'IA02 RAS D1<7,-10> L-

5 

RAM RAM RAM 
't116/f>'t 'tlt6/f>'t 'ti t6.,6't 

Et '36 E1l7 E1'38 

~ OUT il!!-- OUT i1!t- OUT 

'5 e '5 9 '5 0 
71 7 1 i_ 1 
1~ 2 

:::6: ta 2 12 2 
It 3 ADR It l ADR lt 3 AOR 
10 .. 10 .. 10 .. 
fj" '5 11 '5 1'3 '5 
36 Cj & ~& 

7 7 7 

'f.c RAS 'tc RAS 'tr RAS 

1'5.., CAS 1'5,.. CAS t'5,. CAS 

.-Jc ... r--1c ... ,-1<: ... 
2 lc>ATA JH ~ !DATA IH ,.J. joATA IH 

RAM RAM Ri:ltl 
't116/6't 't11&/6't 't11&/6't 

ElZG E127 E128 

.iL OUT µL OUT ~ OUT 

'5 e '5 a '5 e 
~1 i1 :; 1 
f2 2 12 2 ta 2 
11 '3 AOR 11 '3 AOR 11 ') A!)R 

10 .. 10 .. 10 .. 
11 '5 11 '5 13 '5 
9 6 9 6 9 s 

7 7 7 

't... RAS 't... RAS 't1' RAS 

1'5,. CAS I~ CAS 1'5,. CAS 

~ ... .__,.1c ... ~ ... 
~TA IN ~TA IH ~TA IH 

l 

MA82 RAS 1( 1 -1 ) C , 0 L -

i1!t-

~ 

RAM 
't116/6't 

E1'3CJ 

OUT 

'5 a ,, 
6 

12 2 
11 l AOR 
10 .. 
1'3 '5 
9 & 

7 

'tr RAS 

1~ CAS 

.----1<: ... 
~ jr>ATi:i JH 

RAM 
't116/6't 

E129 

OUT 

'5 0 

~ 1 
12 2 
II '3 AOR 
10 .. 
fj" 5 
9 6 

7 

'tr RAS 

~ CAS 

3,.. UR 

~TA IH 

i1!t-

3 
'5 .. 
2 

"""1 .. 
2 
'5 

il!L 

:_1J ,; .. 
~· 
~; .. 
21 
'5 

01 
I DI 1 
1 

01 

1 
01 

1 01 

1 
01 

1 
01 

1 DI 

DI 
I DI 
1 
1 DI 

Dl 1 
Dl I 
01 1 

1 DI 
01 I 

'--

't .. .. 
'3 
3 
l 
't 
l 

I 
2 
2 
2 
I 
2 

MA01 TERn A 
<7 1 -Jlt> H 

HOTEi JC'S ~ITH NUMSERS EXX"3-E XX't 
PRESENT AND EXX8-EXXCJ ~ILL HOT BE 

OH VAR I A Tl OH t187'5eBA 

TITLES 

< MA08) 

MOS 
MEMORY ARRAY 

SliE CODE tu1BER REV. 
D CS M8750-0-1 A 

ML2 

D 

c 

;« 

h 
~ 
" (I) 
c 

R~ 
!a 
"' 
B 



D 

c 

le 

I 

I I n 
i 

I 
I 
I 
i 
~ 

I 
1A 
I 

8 

Mil Aee B< 
l1A81 All B< 
Mil A82 B< 
Mil A83 B< 
l1A81 A8't B< 
Mil A8'5 B< 
Mil A86 B< 
tM'J A81 B< 

31(15> H 
1'5<'t> H 

8<6> H 

'•"'13 9,18> H 
9,18> H 1 
9,19> H I I 

9,18)1~ 9tll> H 
9,18> H 
9,18> H 

RAn 
't11&/6't 

Et'tl 

OUT 

• I 
2 
3 AOR .. 
'5 
6 
1 

rtA12 RAS A1<7,·19> 

M82 CAS D<?,-19> 

L 't~ -.., RAS 

MA95 DI 11<9> H 

M8"t DI 1'5<9> H 

l1A89 ceo 't< 6 > 
l1A99 DO 'le< '5 > 
1'1A89 DO 1 't< 't > 

M9l5 DI 31<9> 
tWllt DI t't<U 

,... CBI 't<9,11 > 
rtAl2 lolt ITT 3<7,-11> 
l""2 lolt BTT t<?,-18> 

rtAl2 lolt BTT CK <7,-l't> 

8 

L 

H 

H 
H 

H 
H 
H 
H 
H 
H 
H 
H 

H 
H 

H 
L 
L 
L 

,,,,.. 
CAS 

~ ... 
21 TA IN 

RM 
't1 l&/6't 

E1'58 

OUT 
_,_ . 
L..1 
..i 

1:.2: 2 
.11 ') AOR 
1-1. .. 
CI '5 
..i ~ 
~ RAS 

1'5 ... CAS 
l~ 

"' ~TA IN 

7 

iJ.!!....i 

~ 

7 

6 

RAn RM RM 
'ti 1&/6't 't11&/6't 'ti 1&/6't 

El'tl El't2 El't3 

OUT t!!t--- out P- OUT. 

--'-a -'- a -'- e 
:z, 1-1 _l_ I 
:I 2 :Ji: :i: 

if 3 
!..i. 2 1.l.2 

AOR 11 1 AOR 11 l AOR 
II 't t:I 't ti 't 
Ll '5 1..1 '5 1'3 '5 
:"! 6 ~' _i ~ 1 ., 
't... RAS 't,q RAS ~ RAS 

-------·-
1'r CAS 1'5 .... CAS 1'r CAS 

r1<: ... ~ ... r-1c lilt 
jr>ATA IN ~TA JN jl>ATA IN 

RM RM RM 
't116/&'t 't116/&'t 't116/6't 

E1'51 E1'52 I E1'53 

our iJ.!!....i OUT P- OUT 

_ll. -'-. 
_,_ 

_7 1 :z 1 z' 
~ ..i -6. 1 
l2: 2 lZ 2 1.l.2 
ll 3 AOR 11 l AOR 11 3 AOR 
ti. .. 1..1. .. 1::1 't 
Il '5 Ll '5 13 '5 

:-9: 6 36 _9_ ~ ., 1 

~RAS 't... RAS t--~ RAS 

1'5...i CAS 1'5,. CAS t~ CAS -.., 
.. .,,. 

J.8 ~ J.8 ~ la 

L~TA IN .--2-~TA IN jDATA IN 

i 

7 -P'IAl2 RAS D1< • , 11> L -

') 

r ... ~, .. RAn RM RM 
't116/6't 't116"6't .. , 16"6'+ 

E1't't El't'5 Et't6 El't7 

~ OUT t1!t- OUT tl!t- OUT ~ OUT ~ 

-'- e -'- e -'- e -'- a z, _l_ I .Z.1 21 
:Ji: I :Ji: :It 
!..i. 2 1.1: 2 !..i. 2 1..Z. 2 
11 3 AOR II 1 AOR 11 1 AOR 11 l AOR 
i::1 't (I 't t:I .. fl .. 
l_.1 '5 l'3 '5 1...1 '5 Ll '5 
~~ -' ~ ~' 36 

1 ., 
'!.-!RAS 

.. 
'tt"IRAS 't... RAS -.... RAS 

~ CAS ~ CAS 1'5~ CAS _1'5. CAS 

~ lilt ,..J.c I.It ~ ... .--le lilt 
i ~TA IN "f>ATA IH ~TA IH r-i ~TA IN 

RAM RM RAM RAM 
'ti 16/&'t .. ,,,,,, .. 't11&/6't 't116/6't 

E1'5't El'" El% E1'57 

~ I OUT tl!L OUT ~ OUT t1!L- OUT ~ 

-'-a --'-a ..5. a -'- a .z 1 .z.., ?_I 2, 
__.&. :Ii: ::Et -6. 
!..i. 2 !..i. 2 !..i. 2 1.l. 2 
11 ') AOR 11 3 AOR 11 1 AOR 1 I 'J AOR 
1::1 .. t:I .. i::t" 1::1 't 
u '5 l 'l '5 u '5 1...1 '5 
--9:~ _:t: ~ ...9:' :.9: 6 

1 7 

'!.-!RAS '!I' RAS "~RAS '!I' RAS 

1'5. CAS I ~ CAS 11J ... CAS ~ CAS 

~ ... ~ I.a µ; ~ ~ lilt 
~TA JN jDATA IN ~TA JN rl.~TA IN 

I 

J 

MR RAS 81<1,-18> L----' 

MR CAS aa .-11) L ___. 

-M82 RAS Cl<?, II> L ___. 

2 

RM 
'tl16/6't 

El't8 

OUT ~ 
-'- e 
:z, 

r!2 
11 3 AOR 
ti. .. 
_ll '5 

.~' 1 

'tt"IRAS ,,,,.. 
CAS 

~ ... 
~ jDATA IH 

~Art 
't116"6't 

El '58 

OUT ~ 
-'- e 
2, 
d2 
11 1 AOR 
t:I .. 
1..1 '5 
::i ~ 
't... RAS ,,,. 

CAS 

J....-.lc lat 

_1~TA IN 

RM 
'ti 1&/6't 

El't9 

OUT 

--'-a 
:zl 
~ ra: 2 
II 3 AOR 
ti. .. 
CT '5 
9 6 ., 

'!... RAS 
I '5. CAS 
3. ... 
~ ~TA JH 

RAM 'ti,,,,, .. 
E1'59 

OUT 

..5. a 
:Z I 
~ 1.2: 2 
11 l AOR 

!I" u '5 

~' ., 
'!l"RAS 

ill CAS 

·-~ Miit 

~TA IN 

tl!L 

-1 
_3.: .. 
-2.. 
::1: 
't 
.z 
" 

~ 

-1 
..5.. 
't 

I 

I 
1 

' ' 1 
1 
1 
1 

l 
1 
l 
I 

_l 
1 
1 
1 

D 
D 
D 

17 
17 ,., 

D 
D 
D 
D 
D 

16 
16 
16 
11 
16 

DI 
DI 
DI 
01 
DI 
DI 
DI 
DI 

.__ 

8 
8 
8 
is 
is 
is 
8 ., 

NOTE• IC '5 &.I J TH IUIBERS E)()('J-E 
AND E>0<8-EXX! &.IJLL NOT BE 
OH VERSION "87'58BA 

< MA0<3) 

MOS 
MEMORY ARRAY 

REV. 
A 

ML2 

D 

c 

B 

A 



D 

c 

8 

8 

l'IA10 DO 
MAIB DO 
MA10 CBO 

29<'5> H 
12<'t> H 

1<&> H 

> H MA03 A09 8<9,10 
MAB'l A01 9<9,10> 
MA03 A02 B<9,10> 
MA03 A03 8<9.10 
MABl A0't 8C9,10> 
MABl A0'5 BC9,10> 
MAB'l Ae6 8<9,10> 
MAB'l A07 8<9,10> 

H 
H 

> H 

MAe2 RAS A1C7,-10> 
MAel TERM A C7,-1't) 

MA0a CAS 0<7,-10> 

MA06 CBI 1C 10,12> H 

l'IA0'5 DI 28< 10> H 

MA8't DI 12<10> H 

MA01 TERM A 
<7,-l't> H 

MA10 CBO 2<6> 

MA10 DO 29<'5> 
MA10 DO 13C't> 

MA0'3 A09 9<9,10> 
11A0'3 A01 8<9,10> 
MAB3 AB2 B< 9. un 
MA03 A0'3 8<9,10> 
Mel A0't 8<9,18> 
MA03 A0'5 8(9,18> 
MA0'3 A06 B< 9. 10 ) 
MA0"l A07 B< 9, 10 > 

l'IA0'5 D 1 29< I 0 > 
MA8't OJ 13< 19> 

MA06 CBI 2< 10,12> 
M02 t.IR BTT 3<7,-10> 

MA02 UR BYT 1<7,-10> 

nA02 t.IR BTT CK <7 ,-1 't > 

H 
H 
H 
H 

L 
H 
I. 

H 

H 
H 

H 
H 
H 
H 
H 
H 
H 
H 

H 
H 

H 
L 

L 

L 

068 

-"'-,,.., 

RAM 
't116/6't 

E17e 

OUT 

~0 
Z1 
:I: I~ 2 
11 3 AOR 
10 't 
I_]_ '5 
9 6 

7 

'!r!RAS 

·~ CAS 

~l.IR 

_ajDATA IN 

RAM 
't116/6't 

E160 

OUT 

'5 0 
7 1 
~ 
[~2 
; 1 3 ADR 
10 't 

a" 
~~ 
~ RAS 

I~ CAS 

'l.r I.JR 

_LDATA IN 

REVISIONS 
CHK CHANGE HO. REV 

8 

7 

RAM 
't116"6't 

E171 

t1!L OUT 

'5 0 :z: I 
-6. ca- 2 
11 '3 AOR 
1..e: .. 
a'5 

~~ 
't,-. RAS 

1'5_,.. CAS 

r1c UR 

2 joATA IN 

RAM 
't116/6't 

E161 

t1!L OUT 

'5 0 
_I_ 1 
~ 
,2 2 
i 1 3 AOR 
ra- 't 
13 '5 
~6 

7 

~ RAS 

I~ 
CAS 

~ UR 

~TA IN 

l 

7 

6 

RAM RAM RAM 
't11&/&'t 'ti 16/&'t 't116/6't 

E172 E17'3 E17't 

~ OUT ~ OUT ~ OUT ~ 
'5 0 '5 0 '5 0 

:Z.:1 L1 1- I _i ~ 
f_2: 2 12: 2 12: 2 
11 '3 AOR 11 3 AOR 11 '3 ADR 
10 't 10 .. 1jl 't 
13 '5 a'5 13 '5 

~~ _i ~ 9 6 
7 

'!r! RAS 0&1 ~ ~RAS RAS 

~I~ 1'51'1 1'5_,.. CAS CAS CAS 

~ UR ,1q I.JR r1c l.IR 

joATA IN ~ DATA IH f.ji>ATA IN 

RAM RAM RAM 
't1 l6/6't 'tll6/6't 'ti 1&/&'t 

E162 E16'3 E16't 

~ OUT ~ OUT ~ OUT t1!L 
'5 0 '5 0 '5 0 
7 1 ~ 1 _lJ 1 
~ Ji 
i_g 2 12 2 12 2 

11 3 Ai)R 
11 3 AOR 11 1 AOR 

ti: .. 10 't 10 't 
13 '5 13 '5 13 '5 
_j_ 6 9 6 9 6 

7 7 7 

'!r RAS ~ 1--1 RAS "!r RAS 

1'5_,.. CAS 
I'S_,.. 

CAS 1'51' CAS 

.--Lk UR µd I.JR ~ UR 

~ jDATA IN !DATA IH ~TA IN 

MA82 RAS B1<7,-10> L-

MA02 CAS 8<7,-10> L-

MA02 RAS 01<7,-10> L---" 

6 

RAM RAM 
't1 l6/6't 'tll6/6't 

E17'5 E176 

OUT ~ OUT 

'5 0 '5 0 
7_ 1 l: I 6 
CZ: 2 12 2 

11 3 AOR 11 3 ADR 
~'t ti 't 
(l '5 CT '5 

~~ 9 6 
7 

It. 026 't,.. ... RAS RAS 
~'t 

~ 1'5,.. CAS CAS 

,...Jc UR r1c I.JR 

2 jc>ATA IN 2 joATA IH 

RAM RAM 
'ti l&/6't 'tl16/6't 

E16'5 E166 

OUT ~ OUT. 

'5 0 '5 0 

~ 1 ~ 1 
12 2 12 2 

11 3 AOR 11 3 AOR 
10 't 10 't 
13 '5 1'3 '5 
_j_ 6 9 6 

7 7 

't \"RAS "!r RAS 

~ CAS 1'5.J" CAS 

~ I.JR j...Jc t.IR 

!DATA IN joATA IN 

l 

l-8-~81-1 SJ 0 2 
11-.nt JODl JllS 

RAM RAM 
'tl16/6't 't11 &/6't 

E177 E178 

~ OUT t1!L OUT 

'5 0 '5 0 
L1 f 1 :I: ig_ 2 12 2 
II 3 AOR 11 3 AOR 
10 't 10 't 
13 '5 1'3 '5 
9' 9' 7 7 

'!rRAS 
026 ..,., 

RAS 
1~ ~ 

I~ -....r 1'5_r1 
CAS CAS 

;---1c UR ~ UR 

,_g. jl>ATA IN ,_g. loATA IH 

RM RAM 
'ti 16/6't 'tl l6/6't 

E167 E168 

~ OUT ~ OUT 

'5 0 '5 0 
7 1 ~ 1 
I~ 2 12 2 
11 '3 ADR 

ii ; AOR 
10 't 
13 '5 10 '5 

9 6 13 6 
7 9 7 

'!r RAS ~ RAS ..., 
1'5.J" CAS 1~ CAS 

...,_Jc I.JR ~ UR 

~TA IN ~TA IN 

MA02 RAS Cl<7 -10> L--' 

~ 

t1!L 

RAM 
'ti 1&/6't 

E179 

OUT 

'5 0 
7 1 
~ 
12 2 

11 3 AOR 
10 't 
1'3 '5 
9 6 

7 

'!r RAS 

1~ CAS 

~UR 

,....£ pATA IN 

RAM 
't1 l6/6't 

E169 

OUT 

'5 0 
7 I 

I~ 2 
•• 3 AOR 
11 'f 
10 '5 
13 6 
9 7 

~ 

_]_ 
::5_ 
't 
2 
3 .. 
2 
~ 

~ 

3 
'5 
't 
2 
3 
't 
2 
If 

I 
1 
I 
I 
1 
I 
I 
I 

I 
I 
I 
1 
I 
I 
I 
I 

02 1 
I 
I 
2 
2 
2 
1 
2 

02 
02 
02 
02 
02 
02 
02 

DI 
01 
DI 
D2 
D2 
02 
DI 

9 
9 
9 
0 
0 
0 
9 

0 20 

"!r RAS 

1'5.r CAS 

......__ MA01 TERM A 
C7,-t't> H 

~l.IR 

2 it>ATA IN 

HOTE: IC 'S LH TH t«.JMBERS EXX3-EX X't 
PRESENT AND EXX8-EXX9 IJILL HOT BE 

OH VERSION M87'50BA 

TITLE: 

<MA 10) 

MOS 
MEMORY ARRAY 

SI2E CODE NUMBER REV. 
D CS M8750-0-1 A 

ML2 

D 

c 

B 



D 

c 

8 

l 
I , 
h 

8 

l'IAl 1 DO 

l'IAl1 DO 

l'IA8l A8B cc 11,12> 
l'IA8lAe1 c<11,12> 
11A93 AN C< 11,12> 
11A93 A83 cc 11 ' 12 ) 
l'IA8l A8't C< 11 , 12 > 
l'IA8l A8'5 C<t 1 , 12 > 
l'IA8l A86C<11,12> 
l1A93 A87 C< 11, 12> 

H 
H 
H 
H 
H 
H 
H 
H 

8C6> H 

19C:IJ> H 

8'J<'t) H 

RM 
~116-'6't 

EUtl 

OUT 

_,_ 8 

:z: ' ..i. ra: 2 
II 3 AOR 
ti_ 't 
CJ: 5 
-'- 6 7 

'tr l'IA82 RAS A2< 11 ,-l't > L 
MA81 TERn A <7,-1~) 
l'IA82 CAS C< 11,-l't> L 

H~"!I ~ J.t~ 
RAS 

CAS 

l'IA85 0 I 1 CJC: 11> H 

Ml't l>l ll< II> H 

MA86 CBI 8<9,11> H 

nA81 TERn A 
<7,-1't) H 

MA89 CBO 't< 6 > H 

MAI I 00 18<'5> H 

MAii DO l2<'t> H 

l'IA86 Cl I 't< 9, 1 t> 
M8'5 DI 18<11 > 
l'N't DJ 82< 11 > 

l1Al2 l.R BTT IC: 11 ,-1 't > 
MA82 l.R ITT 2<11,-l't> 

l'M2 l.IR BTT CK <7,-l't) 

8 

H 
H 
H 
H 
H 
H 
H 
H 

H 
H 

H 

L 
L 
L. 

I 

_),. 
l.iR 

~TA IH 

RM 
~116.1'6'+ 

E191 

OUT 

-'-- • 1-, 
..i. 
1...2: 2 
II l AOR 
1_t_ .. 
t1 '5 
CJ 6 

7 

L-.lc: RAS 

~ CAS 
'),.. ... 
~TA IH 

7 6 

RM RM 
~116-'6't 

E181 
~I 16/6't 

EIU 

fl!L OUT ~ OUT 

_,_ . _,_ 8 
71 z, 
..i. ..i. 1..2 2 ra: 2 
11 3 AOR 11 3 AOR 

1-l" 1-1" 
fl 5 fl '5 
-2 ~ -2 ~ 
'tr RAS .-!le RAS 

I '5. CAS 
1'5, 

CAS 

r-1<: l.iR .Jc l.iR 

.l~TA IH ~TA IH 

RM l11~'t ~116.l'&'t 
E191 ' E192 

tl!1-- OUT il!t-- OUT 

_,_ 8 ! -'. 8 ..z 1 ..z 1 
]>" ~ 
ll. 2 ~2 
11 3 AOR ;, 3 AOR 
ft" it 't 
ll '5 a: '5 
:!I 6 :!I 6 

7 7 
...... RAS ~ 1-- RAS 

14 .... CA5 ~ CliS 

I-le l.R ~ l.iR 

,...i. ~TA JH ~TA IH 

l'1f:l82 RAS D2< 11 , • 1't> L --' 

7 6 

5 

RM RM RM 
~116/6't 

E183 
~116.1'6't 

E18't 
~116.1'6't 

E18'5 

µ!LI OUT ~ OUT ~ OUT 

-'-. .!l 8 '5 8 z, _z: 1 ..z 1 

d2 
~ ~ 
~2 (! 2 

11 3 AOR 11 3 AOR 11 3 AOR 
ti_ 't ti" 1:1" 
1_1 '5 u' 1-1 '5 
36 =er~ 3~ 7 

't....RAS ~RAS .. .... RAS 

~ CAS 1'5. CAS ~ CAS 

~ r-1<: ... r1c ... r1c ... 
PATA IH ~TA IH PATA IH 

I 
RM RM RM 

~116.1'6't ~116.1'6'+ ~116/6't 
E191 E19't E19'5 

l 

~ i OUT tl!1-- OUT iJ.!!... I OUT 

-'- e -'- e I -'- e 
71 71 7 

..i. 1 ..i. ..i. 2 1.:.2: 2 12: 2 a ;, 3 AOR ii 'l AOR '3 AOR 11 
1..1 '+ 1-l. 't 1_l 't 
1::1 '5 1-- r:i '5 fl '5 
9 6 ... -'-; 9 ~ 7 

~RAS "-"'RAS ~ RAS 
. itJ, 

CAS 
. t'Lo 

CAS ~ CAS 

µc l.R ~ l.R ~ ... 
~TA IH ~TA IH ~TA IN 

M82RASB2<11 ~-l't> L-

MA82 CAS A< II -1'+> -L 

2 

RM RM RM 
~l16.1'6't ~116.1'6'+ ~116/6't 

E18' E18' E188 

~ OUT tl!L OUT ~ OUT 

.!le _,_ 8 -'--a _z 1 1-1 :z: 1 ::fl: ...i. ..i. ~2 (a 2 ra: 2 
11 '3 AOR 11 3 AOR 11 3 AOR 
ti 't 1-1 .. I.I" u' n: is ll '5 
=er~ ....1 ~ _j_ ~ - . 

026 
~RAS ~ 'tr! RAS 

~1_'5 ... 
RAS 

~ CAS 1'5. 
CAS CAS 1 _NII 

o26 ~ ... ~ l.iR ,--le l.iR 

~TA JN ~TA IH r~TA !H 

RM RM RM 
~116.1'6'+ ~116-'6'+ ~116/6't 

E196 E197 E198 

~ OUT tl!L- OUT µ.J OUT 

--5. 8 -'. 8 __,_ e 
£, z, 71 
..i. ::r> ..i. 1_2: 2 1..Z. 2 1...2: 2 
Ii '3 AOR 11 3 AOR 11 3 ADR 

a " 1:1 ... tit ... 
CI '5 1_1 '5 11: '5 
96 :!I 6 -'- ~ 7 7 

't_,.,RAS 1-!tq 1-- RAS 't...iRAS 
t'!I ... 

CAS 
·1~. 

CAS 1'5. CAS 

1-lq MR I-Jc l.iR ~ MR 

~TA JH ,i.fDATA IH r-ii ~TA IN 

MA82 RAS C2< 11 ,-l't > L--

~ 

µ.!1.J 

RM 
~116/i't 

E18' 

OUT 

.!l 8 z, 
~ ta 2 
11 3 AOR 
(I .. 
1-1 '5 
:.! ~ , 
~RAS 

1 '5 ..... CAS 

~ l.iR 

~ jDATA IN 

RM 
~116/6't 

E199 

OUT 

-'-- e 
1-, 
...i. ta 2 

AOR II 3 
1~" 
u'5 
CJ" 6 

7 

't.-1 RAS 

111L< 
~ CAS 

~ l.R 

~ !DATA IN 

µ!!...J 

::I 1 
_.5_ 1 
't 1 

..z.. 1 
1 I 
't 1 

__?_ ·- ! 
~ I 

~ 

1 I 
_'5_ I .. I 
:.z: 1 
::I I 

" 1 
:.z: 1 
'5 1 

D 

D 

D 

-

D 38 
38 
38 

D 
I) 

1>27 
1>27 
DU 
I) 38 
027 

'-- MA81 TERn A 
<7,-l't> H 

NOTE• IC •s LU TH PU18ERS ElOC2-E . 
AHO EXX7-EXX9 UILL HOT BE 
OH VARIATION M87'588A 

(MA 11 ) 

MOS-
M MORY ARRAY 

SI 2E COO£ tU&ER REY. 
D CS M87'50-0- i A 

ML2 

D 

c 

B 

A 



D 

c 

8 

A 

8 7 6 2 l-0-~ SJ <J 
.-... J11X1 111s 

MA10 CSO 1<6> H~------------------------....----------_;_------------------------------~...., 

MA12 DO 1iC'5> H~------.-------------------+----------,.-----------------T-----------------+----------, 

MA12 DO ee<'t> H~------+-----------....---------+---------+--------"T"'""~-------+---------,.....---------+--------1----------. 

RAM 
lt116/6't 

'5 0 
"11 

M0'3 A09 cc11,12> H-----=-< 
M0'3 A81 CC11,12> H----~ 
Mel A82 cc11,12> H----:;:.i 
MA0'3 A8'3 CC 11 , 12 > H ------+~ 

::"6: f2 2 
11 '3 
10 't 
f'j '5 

MA0'3 A8't CC 11 , 12 > H ___ __,_..,.... 
Mel A8'5 cc11,12> H-----:.:;:.i 
M0'3 A86 C< 11 , 12 > H -----:.,;;.i 
Mel Ae7 cc11,12> H----""" 

:::9: 6 
7 

E210 

OUT 

ADR 

'tr RAS M02 RAS A2< 11 ,-l't > L -----...i 
M02 CAS cc11,-l't) L---+-1.-"Cl 15,.. CAS 

'),.,I.JR 

tr• IN 

RAM 
lt116/6't 

E200 

RA11 
lt116/6't 

E211 

~ OUT µ!!.... 

'5 0 
"']_ 1 
b 
f2 2 
11 '3 ADR 
f0 't 
a'5 
'"'§ 6 

7 

't,. RAS 

15 .... CAS 

r-1c I.JR 

$..ioATA IN 

RA11 RAl1 RA11 
lt116/6't lt116/6't lt116/6't 

E212 E21'3 E211t 

OUT ~ OUT ~ OUT 

'5 0 '5 0 _5 0 
__l_ 1 _z 1 ~1 ::i ~ ta 2 12 2 (2 2 
11 '3 ADR 11 '3 ADR II '3 ADR 
lI 't re'+ 10 't 
1'3 '5 1 '3 '5 1'3 5 
--<j 6 CJ 6 CJ 6 

7 7 7 

.-.!le RAS '!r RAS '!r RAS 

1'5,-. CAS 1'5r CAS 1~ CAS 

r-k I.JR r-1c I.JR ,Jc I.JR 

~TA IH rTA IN ~TA IN 

RAM RAM RAM 
lt116/6't 

E20'3 
lt116/6't 

E202 
ltl l6/6't 

E20't 

RA11 
lt116/6't 

E21'5 

µ!!.... OUT 

'5 e 
7 1 
~ fZ" 2 
11 '3 ADR 
111 't 
1'3 5 

CJ 6 
7 

... 
" RAS 

~ CAS 

,1c I.JR 

!DATA IN 

il!L 

RA11 
lt11G/6't 

E21& 

OUT 

'5 9 

~1 
12 2 
11 '3 ADR 
10 't 
1'3 '5 

CJ 6 
7 

't,... RAS 

1'5,. CAS 

~ UR 

~ATA IH 

RAl1 
lt116/6't 

E206 

~ 

RM 
jt11G/6't 

E217 

OUT 

'5 0 
__l_ I 
~ ~2 
II '3 ADR 
10 't 
L1 5 
~; 

~ RAS 

1~ CAS 

,Jc I.JR 

~DATA IN 

RAM 
jt116/6't 

E207 

tl!!-

RAM 
jt116/6't 

E218 

OUT 

'5 e 
11 

1~ 2 
11 '3 ADR 
10 't 
1'3 5 

CJ 6 
7 

'!.c RAS 
1'5,.. 

CAS ~ 

~ I.JR 

2 jc>ATA IN 

RAM 
ft116/6't 

E208 

tl!!-

RAM 
1t11&/6't 

E21CJ 

OUT 

'5 9 
71 
6 

f2 2 
11 '3 ADR 
10 't 
1'3 5 

CJ 6 
7 

'tr RAS 

1'5,-. CAS 

~ UR 

~ !DATA IN 

RAM 
Jt116,..6'+ 

E20CJ 

~ 

ouTfl!!.- ouTi!.L OUT~ OUT~ OUTµ!!_ ouTi!.L OUT~ OUT~ ouTil!L 

MAel A00 cc 11 , 12 > H-+-+--+--15~ e 5 e 1----+-+-~'5 0 '5 e i-----+--45 e --~-+--5~ 0 '5 0 i----+-+-5~ 0 5 e '5 e 
Mel Ael CC 11 , 12) H ~ I ~ 1 I----+--+-__\,.;~ I ~ ~ ~ I i.--..1--l-+--?::.-<

7 1 7" 1 1----+-+-'~r;,..i I 7
6 I 1 1 

MA0'3 A82 CC 1 I , 12 > H "' 2 la 2 2 2 12 c: ~ 2 ;...--+-l-+-...,..~~ 2 1 ~ 2 .. 2 2 12& 2 
MA8' A0'3 C< 1 I , 12 > H--+--+---+'~'!'-jl '3 ADR 1---------=-~ ~1 '3 ADR I----+-+-..;.: :;:..ii '3 ADR 11 '3 AOR ----+-+1 ~I 3 AOR I l '3 ADR l l '3 ADR l----+-+:J:-P12

1;:.11 '3 AOR : ~ '3 ADR 1-----1--+:11~ '3 ADR 
M0'3 A0't CC 11 112 > H 10 't 10 't 1----+-+-:-1 ;..10 't 10 't 10 't 1----+-1-+..;.10~ 't ~---.....:..10.:...i 't l----+-++10:-1 't 10 't 10 't 
MA0'3 A0'5 Cc 1 I ' 12 > H (l '5 1 3 '5 L1 '5 1 3 '5 1 3 '5 1 l '5 1 '3 5 i----+-+..P1'3~ '5 ll '5 1'3 '5 
MA0'3 A06 CC 11 112 > H ~ 6 g &

7 
1-----+---+-~CJ 6 CJ 6 ~ 6

7 
--~-+-..:.9~ 76 CJ 6

7 
1---+-+-CJ~ &

7 
CJ &

7 
g 6 

MA0'3A07Cc11 112> H 7 7 7 -------'~7 
~---' 1-----i i------1 1------1 ~--__. i-------1 

~ RAS ~-----+......1't.q,. RAS t--f--!!c RAS "!... RAS i-----+--''!r..._. RAS .-.....i..-''t'<..l,. RAS ~-----i-....:'+.a,. RAS r-+-!!c RA$ '1c RAS '!r RAS 

L---'1!.;ol§l~-c-AS--1-------+-'1'-"'5-C:a CAS i-----+---+-1:..:'5..:ci"""c-AS---tl-----+-"-'15::c;.J" CAS ~ CAS ~ CAS i-------1-1:..:5u'"' CAS i----+-+1:...:""~c-AS----i----11--....:1..::'5,..u CAS 15,- CAS 

'],.,I.JR ~UR µ I.JR ~ I.JR µI.JR µ-l.IR--..i We I.JR ~I.JR 1---..Jc I.JR l---1c UR 

~TA IH .J..1-ioA-.T-A-IH~ ~ATA IH ~foAl--.T-A--IN-1 ~-.T-A-IH-i ~TA IH ~lo1--1AT_A_IH-1 ~TA IN ,-!~i--.T-A-IN-4 ..J.joAi--.T-A--lH_. 

MA06 CBI 2<18,12> H-+---~---------+-+-------+--+-.......... -------+--+--------+-+-------1-4-++--------1-4-------+--+-J 
MAe'5 DI 17<12> H-+---.L.....---------++-------+--+---------+-_._-------+-+-------1-+-+....i....-------1-+-------+--+---------l--J 
MA9't DI 81<12> H-+-------------+.L.....-------t-+---------t---------t-...._-----l-+-+--------+--"-------1--t---------i--------..+-....l 

D'l't 
j 1 D'l't 1 
't 1 D'3't 

2 I 
0'3'3 

'3 1 
on 

't 1 0'3'3 

-a 1 D'3't 
0'3'3 5 1 

'5 
1 0'31 

0'31 
I 0 '31 
1 0 '32 I D )2 
I 
1 

0 )2 
0 '31 

1 D )2 
1 

2 

2 
'5 

L- MA81 TERM A 
<7,-1't) H 

MA02 I.JR BTT 0<11.-1~> L-+-------------'---------t-+---------t--------~..L.-------t-+-+--------L--------1--t---------i---------J 

l1A82 I.JR BTT 2Cl1,-1't> L-L--------------------+-+--------........ ---------------1-+-'----------------+--t--------..I 
MA02 I.JR BTT CK <7,-1't> L---------------------+--'------------------------1-+-----------------+-~ 

NOTE: IC'S UITH ~RS EXX2-EX><it, 

MA02 RAS 02<111-l't> L- l1A82 RAS 82<11,-1'+> L-

MA02 CAS A< 11 1 -1~> L-

REVISIONS 
C..C CHANGE NO. REY 

MA02 RAS C2< 11 ,-1'+> L-

TITLE1 

AHO EXX7-EXXCJ UILL. HOT BE PRESENT 
OH VARIATlOH M87'508A 

<MA 12) 

MOS 
MEMORY ARRAY 

Sii!E CODE HIJ'18ER REV. 
D CS M8750-0-1 A 

8 7 6 5 ML2 

D 

c 

;<t 

!+ 
~ 
I'\. 
al 
r 

§vi 
... u 

!!!o 
"' 
B 

A 



D 

c 

B 

8 7 6 '3 2 .:. '-t-ts.dM S:> a ..... ~-·· 

Mli'C9:> T<•>H----------------------------------------r--------------------------------------------------------, 
l'WU1002)(15>H---------.------------------+----------r----------------,----------------+---------. 

M110011<'t>H-------1----------r--------T----------t--------,--------t"--------,.---------T--------+---------. 

OUT~ 

M81 A88 0C t1,1't) H ~ t 
M81 Alt D< 11,t't> H L 1 
M81 A82D<13,t't> H _&: 2 
M81 All OC 13, 1't > H---_J~I 3 ADR 
M81 A8lt D< 13,t't> H ti 't 
M81 A"5D<13,t't> H ~ '5 

~ ~ ~ g::~~ ~ _i ~ 
t1A82 RAS A2< 11 ,-1 't > L ---.....-'!r. ..... RAS 

t1A82 CAS C< 11,-l't> L ll5... CAS 

.:J...,. 

P.TA IN 

Mel C80 12<6> H 

Mll DO 22<'5> H 

M13 DO 16<'t> H 

rlAll1A88D<11,1't> H 
rlAll1 Alt D< I)', .. ) H 
Mil A82 D< 11,l't) H 
rlAll1 All D< 13. I 1t> H 
l'M1 Al't oc I). 1 't ) H 
Mil Al'5 DC t'J,l't> H 
rlAll1 Ali DC 11, l't > H 
l'IAl1 '1117 DC I 1 , I 't > H 

I 

RM 
jtt 1""61t 

E221 

OUT 

~. 
.LI 
d: 2 
II 1 ADR 
!.I .. 
1_1 '5 
..1 ~ 
'ti' RAS 

t'l~ CAS -
rlc ... 
~TA JN 

RM 
jt11"'6't 

£231 

~ 

OOT~ 

RM 
jt11"'6't 

E222 

OUT 11!!.J 
~. 
Z1 
f1:2 

...11 1 ADR 
LI 't 
u '5 
_i ~ 

r--..!lc RAS 

.1'l- CAS 

,-..le ... 
~TA IN 

OUT l!!l--J 

RM RM 
jt11 ""61t 

E223 
jt116/6't 

E22't 

OUT ~ OUT 

_Ii. ~. 
~1 1-, 

=rt 
l:Z 2 tl. 2 
It 1 ADR 11 3 ADR 
II 't li .. 

_1l ., u., 
-g ~ =1 ~ 
It.. RAS 'tr RAS 

1'5 . CAS ~ CA5 

r....lc ... ,-..le ... 
~TA IN ~TA JN 

RM RM RM 
jtll&.'6't 

E22'5 
jtl16/6't 

E226 
ltl 1"'6't 

E221 

µ!!.... OUT p.!L OUT p1!t.. OUT 

~. ~. -5. .z 1 z, 1-, 
::rt f1:2 -g-
tl.. 2 ..R 2 
11 ') ADR II ') ADR 11 ') ADR 
LI 't ti .. ft 't 
u" u' a' 
_:! ~ .2 ~ :-9 ~ 
" '!r RAS r----!!c "" RAS RAS 

~ CAS 1'5,. CAS 115,. 
CAS 

r.lc ... rlc ... ,le ... 
i~TA IN ~TA IN ,i.~TA IN 

tl!L 

RM 
~116/l't 

E228 

OOT ., . 
2, 
::i f! 2 
11 ') ADR 
fl .. 
fl ., 

=1 ~ 
't,. RAS 

115. 

r--lc 
CAS ... 
~TA IN 

RM 

jtl '""" E218 

µ!!.. 

-· ··-

RM 
jtl 1&.'6't 

E229 

OOT ~ 
_5. 1)31 
£, I 1)31 __i. I 
t:2: 2 1 

1)31 

11 1 ADR 1)3'5 

t1" 
1 1)3'5 
1 u., .. 1 

1)')'5 

~~ _l_ • 1 ~E 
'5 1 

..,,., 
'tr RAS 

115 .... CA5 

r---1<: ... 
~ ~TA IN 

OUT IJ.!L-J OUTIJ..1- OUTµ!!.. OUT IJ..1-
----~-· ,__ __ ....,.....,_11. ... , ,___-+_..,...,-'11-11 • _5 • 
r-----t~-+-z.;.'! 1 ,_. __ _,..-!.Zrt I ~--+-+-:1-1r11 1 Z t 
r-----t~ ........ ,! ... 2 t-----+...;!}:1-12 ~--+-+~& .. 2 2 ·~ 2 
----...1~· 1,..3 ADR ,__ __ _,..J."i"' ""t 1 ADR ,_.--+-t-,~1 1 ADR 1

1 1 ADR 
1
1 t 1 ADR 

(I .. ,__ __ ....,....,I.I..... i----+-+-t+...... 't 1.1 .. 
i---+-t-+--HuH'5 t----+J.T...l.IH'5 ~--+-+.l+...l.IH., I ., a ., 
t---+-t-t---'-~~ i-----+-...J. ... ~ ,_._....,......,.._::!.,. ~ ~ 3 ~ 

._.......,_. .. Q'RAS t----+~..i~~MS--... ~t-RAS-.-......;to---+-~"J°"'"'RAS--...... ___ _..'tr4..1 RAS 

~ C"5 t-----+l'-"'111151Q.CAS Ltis... CAS Ill~ CAS t~. CAS 

1-.1ci-.. --1 ~.. 1-Jd.. ~... ~ ... 

r----t-...-tQ--:11""'1 018 
r----t-...... ~,!-4 018 
r----+-.,..._,ICJ-i,.... 1)18 ----lt)ooo;, .... 1)')6 
r----t-1-~_ti-t 1)')6 
r----+-_.-!':-ICJ-i1H 1)')6 
r----+-..,._ic.-;.I;..c 018 
r----...... IQ-i1H 016 

i... rlAlll T£Rtt A 
C1,-1't) H 

.l!DATA IN ~TA IN ~TA IN ~TA IN ..-1-1~---·TA-IH-t 

MllCll 11Ct,11>M_...---.....f-----------+-+--------+-+_._------1"-'t--------T-r-------r-T-ti-r-------r;----------t--t-' M81!SDI 22<11>H_.., __ __.. ____________ -+-+-------+-+--------+-.._----------+-~-------t--t-1!-""-----------t-t--------t--t-----------+-' 
A ,... Dl 8'<11> H_.., _____________ -+_..... _______ -+-+----------1---------T-...... -----r-T-ti----------r---------+--+---------+----------+--' 

l'tAlll.R IYT ~11t•l't>L-+-------------'----------+-+------":-"--+-------------.._---------t--t-1~-----------'---------t--t----------+-----------1 
l'tAlll.RITT ~11,•l't>L-L--------------------------+-+-------------------------+-1-' ...... -----------------t--+------------' 

,..._.IYT CIC C1,-l't>L~----------------------------------+_.....-------------------~~----~------------r--r---~~----------------------t-~ 

8 7 

,.._RAS 12<11,-11t> L--:-" 
nA82 CAS AC 11,•l't) L-

5 

NOTE• IC'S UITH IUllERS E>OC2-E>OC't 
AtC> E>OC1·EXX! MILL NOT BE PR£SENT 
ON YARIATIClf tt81'5e8A 

<MA 13) 

D 

u 
I 

c 

B 



D 

c 

8 

l'IU't 

l'IWt 

MA81 All 0<13,l'i) 
MA81 A81 o< 13,l'i) 
l'1A81 A82 O< 13,l'i> 
MA81 A81O<13,l'i) 
MA81 A8't O< 13 .1 .. > 
MA81 A8l5 0<13,l'i) 
MA81 Ae6 O< 13,l'i) 
MA81 AV 0<13,l't> 

MA81 TERn A <7,-l't> H 
MA82 RAS A2< 11 ,-l't> L 

MA82 CAS C< 11 ,-1't> L 

l'IAfl5 DI 28< 1 't > 

MA8't DI 8't< l't > 

DO 21<'5> H 

DO 8't<'t> H 

RAn 
't116/6't 

E2'58 

OUT 

H ...2" 
H _z_ 1 

_i H 1.Z 2 
H 11 3 AOR 
H l.t .. 
H tl '5 
H ~6 
H 

D'tl 1 Joo.I. 't 7 

:I .... 
't,o RAS 

L .Jal 1 Jo. 
__[ ... ~ CAS LD'U 1..N. 

- .... 
-1r UR 

~TA IN 

H 

H 

MA81 TERM 
<7,-l't> H 

A 

rv:l88 C80 16< 6 ) 

MA1't 00 21<'5> 
Ml't 00 8'5<'t> 

MA8'3 All O< 13, 1 't 
l1Ae1 Ael O< 13,l't 
MA8') Ae2 D< 13, 1 't 
MAil Ael O< 13,1't 
MA81 A8't O< 11,l't 
l'1A81 Ael5 D< 1 l , 1 't 
l'1A81 Ae6 D< 13, 1 't 
MA81 A87 D< 13,l't 

MAI& CBI 16<8,l't 

1'1'1815 DI 21 < !It 

I l1A8't DI 8'5< 1 't 
A MA82 UR BTT 8< 11 ,-l't I MA82 UR BTT 2< 11 ,-l't I MA82 UR BYT CK <7,-l't 

I 

8 

H 

H 
H 

RM 
't116/6't 

E2't8 

OUT 

) H ~. 
) H ..z.. 1 

:I 2 > H 
> H ff 1 AOR 
) H 1.1 .. 
) H u'5 > H _,_ ~ > H 

L-!!c RAS 

~ CAS 

-1r UR 

~TA IN 

> H 
) H 

> H 

> L 

> L 
> L 

REVISIONS 
CHK CHANGE NO. REV 

7 6 

RM RM 
'i116/6't 't116"6't 

E2'51 E2'51 

~ OUT ~ OUT 

~e ~e 
_z_ 1 _z_ 1 

d2 
:-6: 
~2 

11 l AOR 11 3 AOR 
!i .. fl 't 
u' 1.1 '5 
_,_ ~ __,_ 6 

7 az 1.x.£ 1)'56 ... ..I. '!r RAS 'ii' RAS 

~ ~ CAS rt- CAS 
~ .. ,~~ 1 _,. _d D't'5 I _...._ __5_ 

UR 
_J,. 

UR ,,.. .,,.,.. 

·...N.~ ~TA IH D't'5 

_C""" IN 
~ 

RM RM RM 
't116"6'i 'i116"6it 'i116/6't 

E2't1 E2't2 E2't3 

~ OUT t1!L-- OUT ~ OUT 

~, '5 9 _'l 8 
_z_ 1 L 1 7..1 
_i. =6: _i_ 
ta 2 12 2 ta 2 
i1 l AOR 11 l AOR 11 l AOR 
Li. .. 18 

't ut .. 
u '5 Pf '5 1-1 '5 

_j_ ~ ....2. 6 36 

~ 
7 7 

'!q RAS ~ RAS 't,o RAS 

151'1 CAS 1'5. CAS I~ CAS 

µ UR 1...N.. 3 -1r UR µ UR -[)'flt-

~ ~TA IN ...i ~TA IN ~TA IN 

MA81 TERn A <1,-1'+> H-

MA82 RAS 02< 11,-l'i> L-

7 6 

RM RM RM 
't116"6't 't116 .... 6't 't116/6't 

E2'5't E2'515 E2'56 

IJ.!!-J OUT tl!!-- OUT il!!- OUT il!L 
...2 e __5 e ...2 e ..z.. 1 ..z.. 1 ..z.. 1 :.i 2 

_i 
2 

_i 
2 lI lI ~ 

11 3 AOR 11 l AOR 11 l AOR 
[I 't l.t 't 

l.t 't 

a '5 a '5 
u 

'5 

~ ' ~ ' ~ 
6 

7 7 7 
O't~ ~ [)'fl~ 

'!r RAS D'57 " RAS '!r RAS 

~~ 1'5. CAS ~ CAS CAS D't& 

,-.le UR rJc UR D't6 r-lc UR 

~ ~TA IN PATA IN ~~ PATA IN 
r--' 

1..N. ~ 
D't6 ... 

RM RAM RM 
't116/6't 't116"6't 't116/6't 

E2't't E2't'5 E2't6 

t1!L- OUT il!!- OUT i1!t- OUT ~ 
_5J" _'l 9 '5 8 
7..1 z, L1 
_i. _i. _i_ 
tz: 2 ta 2 tl 2 
11 l AOR i1 l AOR II l AOR 
tl. .. Li.'+ ti 't 
1-1 '5 u' u '5 
:CJ: 6 :.2: ~ _,_ ~ 7 

~ °tq RAS '!q-RAS '!r RAS O't7 
t5r CAS ~ CAS 1.5r CAS 

µ UR µ UR ~ UR 1 2 w 
~TA IN ~TA IN ~TA IN 

MA82 RAS B2< 11,-l't) L- MA81 TERn A <1,-l't> H-

MAe2 RAS C2<11,-1't> L--MA82CASA<11, l't>L -

D't7 

D't8 

D't7 

RM 
't116/6't 

E2't7 

OUT 

_'l 
8 7- 1 :I 

ta 2 
11 3 AOR 

Li. 
.. 

il ' 9 6 
7 

~ RAS 

1.5r CAS 
'),, UR' ..... 

~TA IN 

2 ·~SJ Q 
....,.. ~WIS 

RM RM 
't116/6't 't116"6'i 

E2'58 E2'59 

OUT ~ OUT 

...2 " 
__5 

8 _z_ 1 2 1 Ji: :I 2 12 2 
~ 

11 l AOR 11 l AOR 
ti .. [I .. 
a" u '5 
_,_ ; ::il ' 7 

~ D't8~ '!r RAS 'tr RAS 
~ ~l'-r 1'5,. 

CAS CAS ~ 

1 .... _l _J,. UR D't~ UR ....-

~AIN ~ ,....i ~TA IH 

D't8 ~Jl 

RM RM 
'ti""''" 't116 .... 6'i 

E2't8 E2't9 

i1!L- OUT ~ OUT 

~. ~. 
..z.. 1 2-1 
_i_ :i l2: 2 ~2 
11 l AOR 11 l AOR 
ti .. ti .. 
CI '5 11 '5 
:J: ~ ~·~ 
'tr RAS 't,o RAS 

1.5r CAS rt-~ 

i1!L-

.1. 
.!l. .. 
_a 
_l .. 
:.z: 
'5 

~ 

..l. 

..5... 
't 

...l.. 
_l 
'+ 

...l.. 
'5 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
~ 
1 
1 
1 
1 
I 

D't 
D't 
D't 
D't 
D't 
D't 
D't 
D't 

I) 
I) 
0 

D't 

I) 

2 
2 
2 
1 
1 
I 
2 
1 

~ 

~ UR ~ UR 

,...i PATA IN ~ PATA IH 

HOTEi IC'S UITH N.11BERS EXX2-E XX't 
PRESENT AHO EXX7-£XX9 UILL NOT BE 

C»-1 VARIATIC»-1 M87'58BA 

( MA 11-t ) 

TITLE I MOS 
MEMORY ARRAY 

SI CE COOE IU'IBER REV. 
D CS M87'50-0-1 A 

ML2 

D 

c 

A 



8 7 6 I +ISiaM S:> G 
...... JGD:) ••• 

2 .:.. 

D D 
woe +'5 .fN liM 1 

1 1 I c1e1,C211,C212,~-c299 I ~.en. 

csa,cn 1 ·~ T T 
8"" I l58V 
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***** FIELD MAINTENANCE PRI~T SET ***** 

TABLE -OF CONTENTS 

6-TC-7017646-d-o 
B-DD-701"l6ll6"'."0 
K-PL-1ci17645~0~DDP 
D-AD-7017646-0-0 . 
E-UA-13C21Z-0-0 
K-PL-BC21Z-O-D5P 
n·-uA-BC22D-0-0 
K-PL-BC22D-O-DBP 
U-UA-BC06R-O-O 
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D-U1\-It026-0-0 
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C-U-7003288-0-0 
B-DD-H951M-H 
E-UA-U95114-H-O 

,K-PL-1195114-H-DBP 

!L\RO:iAnE COUF. PKG -!f75 
fi,\RD'::ARE CO!lF. PKG iJ75 DRAtlIMG DIRECTORY 
HARD~ARE COUF. PKG ~75 PARTS LIST 
!~ARtl~·IARE CO!IF. PKG IJ75 ASSY DRAWING 
:10 CAbLE ASSEMBLY - u;nr ASSE:-i8LY 
IIO CABLE ftSSE~BLY - PARTS LIST 
~ULL MODEM CABLE - U~IT ASSEMBLY 
HULL HODE:1 CABLE - PARTS -LIST 
I/O CABLE - UNIT ASSEMBLY. 
TERMrnATOR ASSEMBLY - IUSEPARABLE ASSEMBLY 
RL CABLE RETRACTOR ASSY - UNIT ASSY 
RL CABLE RETRACTOR ASSY - PARTS LIST 
CA9LE ASSEMBLY ~ IttSEPARABLE ASSE~BLY 
CABINET ACCESSORY KIT - DRA~ING OIR£CTORY 
caBINET AtCESSORY KIT - UU!T ASJEMBLY 
CABINET ACCESSORY KIT - PARTS LIST 

. -· I 
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UllIT VARIATIOHS 

7017646-00 

7017646-01 

FIELD MAINTENANCE 
PRINT SET 
CONFIGURATIOH PKG 11~. 

DIGITAL EQUIPMENT 
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MP01277 
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SHEET 1 
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i 1; ~D--A~D~-~7~0~17:-:6~4~6--~a-~o=-.-- HAR c WAR r: . co u FIG u RAT ION PKG. MO. 75 EI M . i-9-i-=-a-=-o=o=--~H:-=-9::--:5 l:-:-:p,-=-_-:c~-- ;';"'H9~~,......4':"":'4::---==c--=r~R I::".:M":""'"":".K:-:I"'=r~· ------- -r-~ -
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' I . : '. I I I 
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AUTOMATED BY PRTLST.3PC44> 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

P A ~ T S - L I ·S T 

DESCRIPTION. 

I 
QUANTITY PER VARIATION. 

00 01 ·1 

SHEET A1 OF A2, . . 

;j .......... 

1 1 E-UA-11730-Z-O 11730-ZA KA730-A,BA11-ZA~2 TUS9,MS730-CA, 
2 2 A~PS-3700436-0-0 3700436-08 CAB H9642 REPLACES VAR. OQ, 01, 
3 3 E-U~-874-0-0 00874-C 120V 16A FILTERED POW~R CONT,6 S 
4 4 E-UA~874-0-0 00874-B 220-240V 12A FILTERED PWR CONT,6 
5 5 D-UA-M8388-0-0 M8388-00 RB730 IDC <INTEGRATED DISK CONTR 
6 ·-. 6 E-UA-RL02-0-0 ORL02-FK RL02-F + RL02K-Dc,12ov124ov 
7 7 E-U~-H9542-0-0 H9542-FB 40• 10.s• TOP LOAJING CAB FRAME 
8 a D-U~-H9544~A~o H9544-AA 4o•END PANEL,GREY FRAHE,DARK BRO 

1 
1 
0 
1 
1 
2 . 

. ... 
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:,:i.· ·- -- 9 -- . 9-. D-UA-H9544-B..;.o·--- --- ·---H9544-BK - EXTENDED DEPTH REAR DOOR FOR H96 
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1 
1 
0 
1 
2 
1 
2 
1- 1 - - - -- . ------· ·------....., . 

10 10 D-UA-H9544-C-O H9544-CA RL01/RL02 TRIM FILLER STRIP KIT 
11 11 D-UA-H9544~D-O H9544-DA 1.75• BEZEL _ASSY FOR H9642 _. 
12· 12 D-UA-H9544-n-o- ·- H9544-DB 6·x19• FRONT COVER FOR BOTTOM OF 
13 13 ~-UA-H9544•H-O H9544-HA KIT OF 4 LEVELERS11 PULL-OUT STA 

. 14 14 D-UA-H026-0-0 OH026-00 CABLE RETRACTOR FOR RL01rRL02 
\,--·-1s--ts--c=-Mtr...;7419856-o~o-----;419as6....;01· ~. --- --aRKT,RL01 SHIPPING BLACK . 
l . 16 16 D-UA-DMF32-A-O DMF32-AA 8 EIA ASYNC ·sLU,SYNC SLU,PARALLE 

1 
1 
1 
1 
2 
1-
·1 

1 
1 
1 -- ... - -

1 
2 
1 
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: ·--1g----; -9007032-0o-- -:--- TIErCABLE BUNDL.DIA 0-1-3/4'=101---- ·10---10--- -- --------- --· -· -·-- --- ··- ·-- ---=----·--__.,, 
D 19 19 9009636-00 . CLAHPr c~~LEr ~OR FLAT CABLE 1 1 ~ 
,:~ 20 20 9007867-00- MOUNTr PUSH1CABLE TIE. . · 1 t · . lj 
k~; it 2r-A=PS=t21:89tz-o-o·-- 1218912-0t ···-··--·CLIP.CABLE 3/.4 --- ---------- ---z--z- ---- -·- -------- -- ·- ------ --------------·: 

22 22 9007786-00 RETA.INER, U-NUT, 1_0-32 5 ·5 1:: :~Ji 
~~ 23 23 A-PS-3618384-0-0 3618384-01 LABELrCAUTION STABILIZER·FOOT 1 1 b· 
:=~~4--24-n-1-A=7012293-o-o------7012293-00 --- ---rERMINATOR ·ASSEMBlY ·- ---~ ~-t- j 
' 25 ·25 D-UA-BC06R-O-O BC06R-BF I/O CABLE 1 1 ~:t 
~ 26 26 C-IA-7008288-0-0 7008288-06 CABLE ASSY 1 1 
:i.i; 27 -:;?~E=UA-:;;Bc21z,;;;o;;;.o---------·ac21z~o6-. ----·SHIELDED I/0 ·cABLE,Rl:-01/RL02.PAS ·--1- -1-- ---w 29 28 B-UA-BC22D-O-O BC22D-25 25FT CABLE1ASYNC~NULL MODEM,6 WI 1 1 

·-------------- -

'.>J 29 29 A-PS-1213756-0-0 1213756-12 GROUND STRAf• · :_· _ 1 1 . 
:"· ----30- -. - 30---.-.- ----- -----.---9007083-00 --- - - CLAMP~ CABLE, SCREW MTD .- ·-· - ·3;9 - • - -- - -- 1 - -1--- ------------------ - - ---_- - ----
.. _.;.. ______________________________________ ..;. ____________ ~-----------.:--------------------------------------------------------------- !.a:· 
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AUTOMATED BY PRTLST.3PC44) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

P A R T S L I. S T 

DESCRIPTION 

· 31 -31- ··· E-UA-BC21Z-O-O BC21Z-OS SHIELDED I/O CABLE,RL01/RL02,PAS 
32 32 A-PS-3617880-0-0 3617880-02 LABEL.FCC CLASS A PROCESSOR 
33 33 A-PS-3617674-0-0 3617674-01 LABEL,SERIAL & POWER W/UL g CSA 

· 34 · 34 A-PS-3618058-0-0 36180_56-01 LABEL.CAUTION STABILITY 11V23-WA 
35 35 A-PS-3618057-0-0 3618057-01 LABEL.CAUTION SERV.INTERLOCK 11V 
36 36 A-Pb-1218912-0-0 1218912-CO CLIP.CABLE 1/2 . 
37 37 A-PL-7012938-0-0 7012938-00 70-12938 UNIT SELECT PLUG KIT 

tttt=Ht=Ht=tf::G:t=Hf.t:f:tttttltttttt:Jtttltttttttlittiit RELEASABLE 

·--·---- -· -·------------- --

QUANTITY PER VARIATIO~ 
00 01 i 

-~.1 1 . 
1 1 
1 1 
1 . 1 
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1 . 1 
1 1 
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~:. 
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2 1 

NOTE~ 
I. FOO DETAIL CONFIGURATION· 

INFORMATION OF ITEMS c:; lb zc; 
WITHIN THE CPU BOX REFERENCE 
E-UA-l IT30-Z-0 . 

CAUTICJ.l:SEE. OFF SHEETS PARTS LIST 
K-A...-70l7646-0-DBP. CZ3°33SA) 
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'r/ 0-0-%9L10L 0 
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RIGHT SIDE VIEW 
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\._SEE CETAJL •A• 
5rEET '3 

6 

I 
2b 

5 

.. 5 

14 

REAR VIEW 

>---·"' , ..... ··-· --- .. 
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· CESCRIPTION 

llTIO (FPCNT 
REAR 

RL02 (~IVE I) 
RL02 (DRIVE 0) 
PCWER CONTROL, 87-t. 
MCX.J;\JTING GND STRAP 
RESTRAIN BRKT.(truVE tl 
SHIFPiNG BRKT.(ORIVE 0) 
RETRACTOR ASSY (a:uvE I) 
RETRACTOR ASSY(CIID'E 0) 
EEZEL o.00"' ----· . --· ltLt.L, I./") 

00 PAttEL,LEFT,GO STRAP 
. RIGHT.GI> STRAP 
RL02 TRIM/Fili.ER 
REAR DOCR, [)OC)R STOPS 

GNO STRAP 

2 

TABLE I 

PL 
IT81 
NO'S 

L 

LOCATION 

~,4 2., c;, zq & 

b 14,lb 
14 · r::,7~ E 

14 1820 E 
12 . _ E E 
i i 44 E E SWI 

8 44 S SWI 44 s 
10 62 E E SWI 
q 

1 

REMARKS 

*ALL LOCATI°"5 Af£ h£FERENCED FROM DIAGRAMS I &2; 
NA= f\DT AffUCAlil:; SW!= SUFRIED WITH ITEM. 

17, 22(QTY 4) 

TCP VIE"w 
.. 2 

Ullo~ 
1 I 

HU..E l'O. I 

DIAGRAM 2 

~ HAP.OWARE CQ'\JFIG. D 7017bt.tb-O-O PA.O<AGE ~- 7S 
SCALI NCN _.,. 

3 2 TW 1 

i 

18 
t-
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(.# 1nus wt"'4QUT ..-TtfN P'f:IUI~ 
coo • ...,.. .. 191:!1 

OiGli at !'0..'1PMO.r Cc..#OlllAr-.or 

6 v .,.. 5 

DRIVE 0 JC) LOWER 

CfTAIL A 

DETAIL C 

. I . 
I 

I 
y 4 

bREF 

. 1 

3 

SEE f\DTE I 
THIS SHEET 

. DRIVE 0 

CETAIL B 
. .REAR VIEH CF RLQ? 

f'()lF. I. ATTACH BC21Z SHIELD WllH HAFOWAFE 
SUFPUED WITH ITEM lYPICAL ·.10 
ORIVE 0, I , Ar-0 117'0.-ZA • 

2 1 

24 
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I 
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8Q1 0 I ''----= .. '"--'r 

I 

-7- - - -

8 

OUTER JAo;ET 

SEE LEGEND 

------i)iM l -------••"41 _ 

...---.--~ 

- - :=-·-·-5 -

!'z SELFTAPPING SCREW 
SEE NOTE '+ 

"-.. 
-...................... _ -, 
------

. I 

LEGEND 
DIM ·r PRE·CUT L[p.j(ilH 

2 

LPl...UG ASSEl'IBl.¥ 
SEE NOTE l 

12.0!LO t 

SEE •mE .5;--~~~~-l4I\1it~D ~' 
- 7 FLUSH WITH OUTER RING 

7 6 5 

REMAAKS 

.. 

-·-.., - :-:-·.= 

3 

~·-----~---. -
2 -

~-------.... .. ........... -- IOf°~ 
- - 1 

NOTES: 

L "t11T • - t.I ! .5 llD6 IF !IE .U tlaE 
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CAUTION: OFF SHEET PARTS LIST EXISTS. 
SEE K-PL-BC21Z-S-DBP CZ2929> 
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H 

-
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l 6 

r_;~f-Z'i!:.Ola 
r----. ,-(-- ~NTER OAAl1I 
I LL~-- . NCHE 1 

Q_ --7-_:AT SN;~ -~BI~ 
0E..:>TEl 

" SHIELD OAAtN 
SEE NOTE 1 

DETAIL C 
SCAl..E: taE 

~ 10.9!.Z-----, 

C';TC:::tJ.\Ci<ET~!.1-1 r-. - . I 

s 

. L_~ I 51 ( 
ll1.9!.Z~---INNER .JACXET 

Ff<EPAREO CABLE l CAll..E LEADS 
s::~cftE~.lM 

NOTE: THIS DETA:i.. APPLIES BRAIDED SHlEl.D 
TJ BOTH £"405 OF 
(ABLE. 

1 
l 7 6 

Pl <REF> 

DETAIL A 
SC~E:>O.E: 

ITEP1 1 
SEE MlTE 1 
ZAt:Q"O 

I 
l 

5 

.. 

.. 

I 

I& 

z j!l1 l REO 
ZA .. .... r 
"t 'i RED 
·u b \MT .. 7 RED 
'4A 8 Whr 
'i 
'iA 

b II RE!) 

bl\ IZ I.MT 
7 

7A 

8 l'i _RE_D 

!A lb ""4T 
q 

9A 

10 19 RED 
ICA 20 !MT 
II ZI • RED 
llA zz WHT 

!l. 
IZA 

n zc; !<ED 
11A Ztt \.'HT 
llt 

ILtA 

1c; ~ RED 
111\A 10 WHT 

lb 

lbA 
17 '' RED 
17-' ,.. WMT 
18 l"i REC 
•SA lb WHT 
19 1/ RED 
1•a 18 WMT 

z~ ~ YEl 
.19"- IMT 
21 
·~ Pl SEE WMT 

21a. 
z1a Pl '40 lo'HT 

l l 
t 

l 

--
RED 
--
(J;N 

--
Ol'ft 

--
YEL 

--
ll.KiREO. 

--
ll.11/()AN 

--
ll.•ll!l._!! 

--
SlK/BRtol 

--
Gl!W~ 

--
GRWtl.U 
--

C,."X'YEL 

--
c;=IN;BRN 

--
--
--

. I 
I 
r 

PZ 

PZ 

n 

l 

l 
W!F!E TABLE 

l .. 
:; 

' 1 
a 

II 
IZ 

Iii 
lb 

1q 

20 
...lJ 
zz 

Z'i 
2b 

zq 
10 

1l 
~ 

l"i 
~ 

17 
18 
14 

SEE 
z1B 
'<0 

TWISTED 
PA Ur 

TwtSfED • 
PAIR 

SM!ELD ~AIN 
CENTER ORAIN WIRE 
CHO WIRE 

PZ<AEF> ·-

0 DETAIL 8 

3 

SC"'-f: NONE 

tTEH 1 
SEE M>TE 1 
z~a·o 

DETAIL D 
SCAl.£: NONE 

l 
I 

2 l 

. 
CUT WIRE NO. 2CA. OF"F AT .Jl(lt{ TC SEE NOTE 1) 

} ..u"rP SMtELD & CENTER ORA.IN TCGETMEA PEif DETAii.:<· 
' TERM!NATi ..... r wIRE.<Z• B> IN P!N .. 0. 

POStTIO'f C6 CAa..EC:TEH'i> 
TO P\.UGCITEJ1 l> BEFORE · 
T'(;:il'11NAfihC. C~E LEAOS 
TO P\.uG.. 

2 

l!i1 CABLE 
ASSEH3LY 

T 

J 

H 

I-

f 

E 

0 

c 

A 
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AUTO"ATE[I ty f'RTLST .3P<44> ,. A R T t L 1· s T StiEET Al OF ... 
OUANTITY PER VAfl'IATIOlf • 

LINE ITE" POCl"ENJ N·,;119ER 'ART l!U"UR D£SCIUPT1 ON "" 01 to 12 20 :?5 30 .. ') so ,., 75 

l l 1211591-5:? CDNN•llF' 40PIN PlUG!SHAllf HL 2 : 2 2 2 2 2 2 2 2 2 
2 2 12115•1-07 COtfNeZIF 40PIN PLUS : 2 ? z :? :? :? 2 2 2 2 
l J 1211591-11 COHllhZu COVERtCONTACT DISPLATI 4 .. 4 • .. .. 4 4 4 4 4 4 

4 .. . t1ons:-oo JUJllNG•SHP.INK 118 DU.EXP ut. AIR All A/R AIR •ire AIR A/R A/P. A.IR AIR AIR 
5 s 1?00051-03 CAILE• 26 COND. :~AUG•TWP.SHIELD A/R AIR AIR AIR AIR tfl/R AIR "'" AIR A.IR AIR 

' 6 ''0501~-04 ENVELOPE•~AILITEtSHIPPING 2 2 2 2 2 2 2 :: l z 2 
7 7 3616011-00 LAfcEL •CHU: II'IENTIFICIU ICll I l 1 l 1 l l I ! ! 1 
I • 121908:?-01 CQ~OhGRt'U!'I!!!~!! SME~TN·I~~ra Ki~· 2 2 :? .2 2 2 2 2 ~ 2 2 

' ~ 1219145-0l CONNtG!'tOUND!NG SHE~THISTP.A!~ REL 2 2 2 2 2 2 2 ~ 2 2 2 

10 NOTE: LEGEND l£GEND 
11 NOiE: - PART NU"lcER VARIATJO'f PART NU"HR VARl-'TlOll 
t:? tfOTE: - tc:tz-r,~ l.10 CAfcLE ASSY',6FT tC:?lZ-36 1/0 CA!-~£ A'5Sh30FT 
~3 IUHE: - ltC:!'lZ-08 1;0 CAltLE 4SSY•BFJ JC!?lZ-40 l.10 CAfll C AS:iile40f'T 

"' !otOTE: - 1'C214-10 1.10 UtLE ASSY•lOrT tCZl?-5'> 110 ~o\fl[ i\S5\'•50FT 
15 HOTE: - JC:?U-l:? :10 COLE .\SS"•l2FT ' i'C~U-60 110 Clt!lt..E ASST•6·~FJ 
16 t•OTE: - IC:?l?-20 l ,fl Ci\l<LE ASSYt:?OF'T • f tC~t:•75 110 CAtt..£ ASST.1S'1 
17 NOTE: - 8C2tZ-2S J/O CABLE ASSY.2!\F'T 

... 

. · 

.... 
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4 ,-- . 

'j "'THl:i OF<.:.; "•G ."-!'wO SPECtFl!:ATIOOt;S, HEREIN, ARE THE l'RO. 
!'ERTY Cf :; '.'.lT/ . ._ EOUIPl.CENT CORPORATION AND SHALL 
NOT &c nft'O<OC.vC~l.I OR COPIED OR USED IN VllHOLE OR IN 
p.-;n AS ~Mr "''SIS FOR THE MANUFACTURE OR SALE CF 
Ii i;M:; Vlfo"'OVT WRITTEN PERMISSION. ' 

CC>PYRIGHTi.:l 1 ggz OIGITAl. EQUIPMENT CORl'OR.tt.TION 

.3 

LEGEND 
1 NUMBER VARIATION DIM ·x ''. 

l v 
.J\J~ 

DIM \ly" REF 
I 8C22D-10 1700-=31"~-0I 10 FT . .,__ ____ --1-------t------ -··· --+---------.. 

BC22D-~2~S~~l_70~0~1_1i_-~02~----..-2_S_F_T_.~~----r--~~~------1 
BC22D-1S 1700-=31-=3-0~ iS FT. 
BC22D-S0 1700':31-=3-04 SO FT. 
BC22D- 7S 17001I1-0S 7S FT. 
BC22D-A0 1700-=3F3-06 100 FT. 
BC22D-AS i7001F3-07 ISOFT. 
BC22D-8_0_ 1700111-08 200 FT. 
BC22D-BS 1700-=3 li-Qg ZSO FT 

· WIRE TABLE 

1 
'NOTES: 

I 
. J 

I. FOR CABLE CONFIGURATION REFER 
TO A-PS-17001F3-0-0. 

~ ~TEM'Pf\IR DESCRIPTION TO · FROM 
.REMARKS 

A 
.It# 

NO. NO. AWG COLOR CONN WITH CONN WITH 
BLK- Pl- I PZ-1 
BRN Pl-2 PZ---3 2 RED· Pl-1 PZ-2 
ORN. Pl-6 PZ-20 - ~RU 

10 
YEL Pl-7 PZ-7 ._ 

..,__--+----+-----t----"-----t----+--------1-..... 
---......:..... OESCRIPTION OWG.JPART NO. ~. GRN Pl -20 PZ-6 - ... 

Pl - P2 -
SHELL SHELL 

> <f w 
a: 

1--f- -
0 

er. ·w z ~ J-0 w <! <n 
C> z > z~ w ~ \.,? a: 
(.) 1-4 

0: 
I-'-1-0 
~ 
:c u 

ORB 100A 4 ' 
: 

SHIELD & 
DRAIN WIRE 

.~ 

UNL~RWISE Si'ECIFIEO OIM~NSIONS AR~ES 
ANGLES eLAssl:tJo...... NOl\.11NA~ O~ION RANGE INCHES 

±...QC>~ ACCURACY ~':~• O~l• o:i• ovu. o;.•.• 
SURFAC e "''"'--~ ~ • Tl TO 'lo0 •o 
QUAU1Y IN (CHECK q~ 0.2 I ·~· '"' dC.O ... 

t---L--....&..-..1-~ .~~ CJ ±.004 :t.ooa ±.012~.024 ±.OI 
QUANTITY& 
VARIATION M PREFE'RREOCJ ±.012 ±.016 :f:_.025 ±.04 ±.06~ 

(THIRD "'-NGLE PROJECTION ORN--g_/:1'/UIL- ~!Jt"-t~ FIRST USED ON I ! I 11 Wil 

-$-
CHK'oJl.. .. ~T,.c.~.ii. ~rJt,;..,..;"d ig i t&!J 

<t) --E] - ~!:N~G4_~;-= ;:;:~£-~=~:L_· __ J::'-~_/--;M~r,-:fiilJTLITLE~------1 
P~. ENo?P~~ ·P?ff/ "(ABLE . 

REMOV!: SURRS ANO !PROO. , 

t===-=-BR=EAK=SH='=AP.=.P C===ORN=E R===S ====f::=;.1 1'!8~,,,~~~GJ'~~;-;~-D-71 NU LL MODEM 
00 NOT SCALE OWG "!..)l ~.~.t:. Jil.. 

t. ; 
( , 

FINISH l / 
.I I 

2 

; . 



DIGITAL EQUIPrViENT CORPORATION 
. PARTS LIST 

MADE BY S. ZYLAK CHECKED ~:fa,£/~· JSECTION 
DATE 14-MAR-82 DATE i •hM. ~-a- I 
ENG f~~~ PROD j IS3UED SECTION 
CAT i APR. RZ DATE l 
ITEM 

NO. 
DRAWING NO. . PARTNO. DESCRIPTION . 

l A-PS-1700313-~-' 1700313-00 CABLE, NULL IDDEM 

2 A-PS-1700313-~~' 1700313-01 CABLE, NULL IDDEM 

3 A-PS-1700313-,-~ 1700313-02 CABLE, NULL IDDEM 

4 A-PS-1700313-~-S 1700313-03 I CABLE, NULL MODEM 

5 A-PS-1700313-~-~ 1700313-04 CABLE, NULL IDDEM 

6 A-PS-1700313-~~s. 1700313-05 CABLE,NULL ID DEM 

7 A-PS-1700313-g-~ 1700313-06 CABLE, NULL MODEM 

8 A-PS-1700313-~-~ -1700313-07 CABLE, NULL MODEM 

9 A-PS-1700313-S-S 1700313-08 CABLE, NULL M:>DEM 

10 A-PS-1700313-S-S 1700313-09 CABLE, NULL MODEM 

I 
I 
I 

c.i 
z 
c.i q 
w 

''THIS Of1.A.WING ANO SPECIFICA. TIONS. HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT 
CORPORATION .l\NO SHA.LL NOTS!: REPRODUCED 01~ CO?IED OR USED IN WHOLE OR IN PART 
AS THE BASIS FOR THE MANU!"ACTURE OR SA.le OF ITE:.As WITHOUT WRITTEN PERMISSION. 
COPYRIGHl •S} DIGITAL EQUIPMENT CORPORATION .. 

ORB 125 

TITLE 

l 
! 
_r-r 
I i 

I ~I LO \ll 

I N "" I I 

I J 
Q Q 

N N N 
N N N 
0 CJ CJ 
al CQ '1l 

- - -
l - -
- 1 -
- - l 

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

l I 

I I _l_ 

CABLE• NULL .MODEM 

.QUANTITY I VARIATION 

I 
0 U"I '&. an "& U"I 
\ll ,.... 

~ 1 c:Q C:Q 
I I " I I 

Q Q A Q A Q 
N N N N N N 
N N N N N N u u u u u u 
CQ '° al CQ c:Q CQ 

- - - - - -
- - - - - -
- - - - - -
- - - - - -
l - - - - -
- 1 - - -. -
- - 1 - - -
- - - 1 - -
- - - - 1 -
- - - - . - 1 

ASSY NO. I B-llll.-ac220-~-~ 
SHEET 1 OF 

I 
I 

I 

1 

lNOTES: 
l 

I 

-

I 

SIZE CODE 

I B PL 

' 

REF DESiGNATION 

-

NUMBER 

BC22D-¢-~ 

INSERTION PARTS LIST DATA BASE RE\I 

.. 

I 

·-·-

'REV. 

A 

MK 
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A 

8 

l 7 I 6 

Pt-Ii ?Z·! 1 P\-~., PZ· ,., 

MOLt:l ~'"-'il."-1~.:,(llt.E.'f) 
ON T"O;:s ~~ De..NOT~S 
?1~!-lO I 

V\t..W ~-~ 
C.0"4"1 \.t(;.t~t> \\\U 
'::>C.t..LE. : 'Z I I 

l!z 
J~E a: z 
ID:> 

'!80 
• al u 

~ 

7 

$».OCT\"\ (Sl"\llLtl) ':>10£. 

I
i ~\-11~\.'U C.UT Ul-4 (RU~) 

..SEE NoTe .s-
- DR..._1~ u..JllitC. (kE.~) 

SU. 'lo..OTE. 2 ( G 

6 

.J 5 l 

*~&~<.Ro-qi~ 4fTC.I.. 4-fT 'l.~11.J! l.~IM 
-~CX.R.·~ <:.f::!: Go n \.'a1\.l~~1~ 

BC.0{;R~'l I fT "1 fT 1..5 !N t 2 IN. 
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NOTES: 
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LABEL C ITEMS c; OR o CAN BE USED ) 
TO CONTAIN: 

PART NO. 
REV. 
DATEC OF BUILD) 
f"FG<STAt"P)TESTCSTAMP) 
INSP<STAMP) 

AFFIX LABEL AROUND CABLE IN 
APPROX CENTER. 

DRAIN WIRE CONNECTS TO PIN NO 40. 

RUBRER STAMP INFORMATION SHOWN 
USING INK C'TEM '3) & ARTWORK 
DEC NO A-DC-7411bqq-o-o. 

4. STAMP APPLICABLE OPTION DASH NO. ~ 
ACCORDING TO LENGTH. 

c;, 

b. 

REMOVE SHIELD .7S FROM END OF 
PRECUT CABLE C SEE VIEW C-C ) . 

COVER EXPOSED DRAIN WIRE WllH 
ITEM 4 PRIOR TO ASSY C BOTH ENDS). 

FOR RP04,RP0~,RP0o USE WRAP 
AROUND VINYL LABEL. SEE VARIATICJ-S 
ON DRAWING Nlt1BER A-PS-jOIS'jSq-o-o. C 
ALSO SEF NEXT HIGHER ASSEMBLY 
E-IA-T jQ7-0-0 AND 
E-IA-1ooqsos-o-o. 

ia 

LABEL I.D. 161698()-0-0 b 
8 

LABEL I.D. 161607"3-0-0 c; 
A/&J.. PLASTIC TAPE 3t.i125H -o 4 

490!1'5.0 3 

l~H'l.OC:. ~ 

l'l·000~4 

'ART NO ITEll 
NO 
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08' IN P#IT AS TltE BASIS FOR THE llANUFACTUAE Ofll SAi.E 
01 l'TBIS wrTHOUT WAITTDI PEfllM8SSION 
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0: 

tli 
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::J 
z 

8~ 
~~ 

~ a -·- 8 

1.;'-'V.lH vn a 
......... ll1'l 

DETAIL A 

7 

6 

1oso·~ 
SPACE unUZED BY ' 

RL UNIT 

SEE 
C'ElAIL A---+--+--+-++-1-+--+-H---" 

l~~-
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S----~-~----

6 

5 

CABLE LA·nu-:-

5 

POWt::.1- UBL£, 
~----DRIVE 1/0 

CABLES 
(REFi 

6----' 
( QJY2) 

4 

4 

SEE r-UTE. :i 

HOLE NO. 14 
(~ ~ 1'") 

-OLE I'(). 12 
(;~") 

3 

i+-~--1--- SEE NOTE 2 

H"...l.E NO. I 
(;:<EF) 

2 l 

NrTt_:::: 
I. INSTALA TION PROCfil.JRE ; 

A. MCXM RETRACTOO MOUNTING BRAO<ET < ITB12) TO RAIL AS SHOWl'i. 

8. INSTALL TETl-ER CABLE <ITEM 12) BET\o/EtN TETHER RELEASE <ITEM 1 } 
AND RETRACTOR ARM <ITEM I) AS SI-OWN. FOSITIO'-l PEES AS St-OWN 
IN DETAIL A. 

C. ATTACH F£TRACTOR AFt1 C ITEM I ) TO MCU-TING BRXJ<ET< ITEM 2 ) AS SHJWN. 
DON'T ATIACH TETHER RELEASE< ITEM 1) AT THIS TIME. 

D. ATTACH I/O CAB.HS> TO REAR CF DRIVE Mt>KN; SURE THE DRI"/E.S 
Cta..E CLAMPil'G BRACKET IS FDSITIOt£> AS SHOWN. 

E. SLIDE DRIVE O:JT TO SERVICE POSITION. IF CABINET HAS STABILIZEFICS), 
F--LACE IN SERVICE POSIT1ll't 

F. Pl.A..L DRIVE CABLES C VO AND PCWER ) G~TLY BACK TO RElFACTOR 
ARM <ITEM D AND (LAMP TO END HOLES AS St-C\<IN USING ITEMS 7, I I. 

G. ATTACH TETHER RELEASE (ITEM :ino CA8LES AS SI-GIN IN "DETAIL A". 
MA.KE 9JRE TETHER IS TAUT ANO CABLES Af<E SLIGHTLY SLAC.K BEF0F£ 
SECLJID(j lO Tl-E RELEASE 6RUJET. 

H. f£TURN DRIVE TO THE CJSTOMER LOADING P05111CN AND ATTACH Fa.EASE 
BRACKET <ITEM '.3) TO DRIVE A5 SHOWN. 

-+-!-tr.:-:'.:±=== - BASE Ll' I=. I. RETl.RI DRIVE TO N'.)RMAL CPERATING FOSir.ON. oso"GAF 
STRADDLES MSE LIN£ J. FOJTE CAaE5 TO Tf-£IR DESTINATIONS, COIL ANY EXCESS IJO CABLE ANO 

TI-EN INSTALL THE REMAINING CABLE TIESCrEM 11 ) ANO FLJSHt'()Lt.jTS 
<ITEM 7) AS S;-0.oi!-l [N CABLE LAYOUT. 

2. 110 CABLE ROJTING TO DRIVE DIRcrT._v ABOVE OR 8ELCW. 

'.3. IIO CAB....E ROL:JTING TO ThANSIT:CN PJ-.AO<ET :'R >ffITIC~lAL 
DRIVE NOT MOUNTED C'lRECTLf ABC\'E CR BELOW. NOTE THE 
MINIMUM 8 RAIL HOLES BETWEEN THE RETR4:TCH. r 'CUNTING 
SCREW AND THE FIRST RAIL M08NTED CABLE TIE. 

4 THERE ARE THREE SPAf-.E CABLE TIES A'~D F-USH MOUNTS<ITEMS 7, 11) 

REMOVE BURRS ANO 
BREAK SHARP CORNERS 

RL CAELE 
RETRACIDR ASSf. 

MATERIAL D0Ct.uENT Nl.-eR 

St:t: F.:.h i:: LI<:;! SIZE alDIE ..__ -1-F-IMSH--~------1"""""'-"""-~---...i..;...~...:;.;....,j D UA HQ26-0 -0 
SCALE 12 !t&1' 
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AUTOMATED BY PRTLST.3NC42> 

LINE ITEM DOCUMENT NUMBER 

P A R T S L .I S T SHEET Al OF Al 

1 
2 
3 
~ 

5 
6 
7 
8 
9 

10 
11 
12 ·-... ~ 

1 D-IA-7424557-0-0 
2 C-MD-7424556-0-0 
3 B-IA~7424555-0-0 

4 
5 · A-PS-1217870-0-0 
6 
7 
8 
9 

10 
11 
12 
13 

PART NUMBER 

7424557-00 
7424556-00 
7424555-00 
9008111-00 
1217870-00 
9009700-00 
9007867-00 
9007786-00 
9009642-00 
9006662-00 
9007032-00 
1215700-04 
9009984-00 

DESCRIPTION 

ARM CABLE CARRIER 
BRKT MTG CABLE CARRiER 
BRKT CABLE TEATHER REL. 
BUSHINGrSNAP,NYLON 3/8 HGTHOLE 
PIN.CLEVIS 2.so x .25 

. SCREW,TRUS,PHIL•SEMS10-32X 1/2 
MOUNT, PUSHrCABLE TIE 
RETAINER, U-NUTr 10-32 
SCREWrPANrPHIL•SEMS 8-32X 1/4 
WASHER· FLAT •• soo o.n. x .187 I 
TIErCABLE BUNDL.DIA 0-1-3/4 1 =101 
CABLE ASSYrNYLON,11•LG 
SCREW, SEMS, PHILLIPS PAN HD. 6-

QUANTITY PER VARIATION 
00 

1 
1 
1 
1 
1 
2 

11 
2 
2 
2 

13 .. 
.a. 

1 

----~=~===~~-~~=~~~~----- ~~===-~~~~-~~~---~~~=~--!DRNt A.J.ROCHA/t-Z. 
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[AJ 00 !--------------------------
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[DJ -------------------------- ----------------
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/,;/.r/cti~·~A~ ~/. 
MFG.ENG.: J~S . DATE: 01-JAN-81 

. . 

______ , ___ , ___ , ___ , ___ , ___ , ___ , __ _ 
TITLE PARTS LIST 

RL RETRACTOR ASSY 

SIZE!CODE 
! 

K I PL ____ , ___ _ 

DOCUHENT NUMBER 

NUMBER 

H026-0-DBP 

REV 

A 

[FJ ASSEMBLY NUMBER: TOP DOCUMENT NUMBER: FILE NAME: EDIT I 
11 ! D-UA-H026-0-00-0 B-DD-H026-0-0 Z0701.PLS 

---'----------------•THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED 
OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 
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r UNIT VARIATIONS I 
~ ' 

TITLE 
H9544-HA KIT WITH STABILIZER LEG & LEVELER FEET 

H9544-HB KIT WITH LEVELER FEET ONLY 
H9544-HC ! KIT WITH STABILIZER LEG ONLY 

i 

I 

r 

l 

i 

l 
! 

I 
I 

' 
:> ORN. DATE TITLE 

f di i lgl i It lal 1 I w 
USED ON OPTION/MODEL a: 

s • ROBERTS 29MAR7~ . 
0 . 1--- CHK·o • DATE ti) z CABINET ACCESSORY KIT z w s-:- p~!,,' ;1zr: 0 <.:J 2.-J ... \."" ,, § z 

> < PROJ. ENG. DATE w I 
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~~' SIZE CODE NUMBER REV f ..JUt.. 7, 
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PRO~ DATE 
DD H9544-H 
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ORB 106A MP-H954t+-HO 
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C-MD-7422204-0-0 

~-M~~74244i7-0-0 
. •'.' 

·.• . ~ ·_ 

PART NUMI~EJ:;: 

742220-4-00 
1216:373-02 
9oom37s-oo 
9009026·-00 . 
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. . 9006596-00 
. 9007601-01 

2200022-00 
74244:L7-00 

H9~544-HB 

H9544-HC 

P A .~ T B L·I ST· 

~•ESCR:CPTION 

EXT FOOT CMETAL> 
FOOT,LEVELER 1-3/8 BASE DIA 5/16 
NUTdE·S,..JRl~·BASE 1/2-1.'3 ·s/ZIN 
WASHER, FLAT, .875 o.n. x .515 I 
WASHER, LOCK, SPLIT, .518.ID x·. 
NUT,,Ht::X· .. , 1/2~13X3/4 AF.X 7/. 
FOO"h LEVELER 11· GUSJ1-ION' l/2-·,13, 
HARDWARE KIT FOR H9544-H · 

. sc1:;:Ew, HEX HEA[I . . . ' 
KIT OF 4 LEVELERS 
KIT OF 1 ,STABILIZ~R LEG'.WiiH LEV . 

· ... ~ . 

QUANTITY PEF~ VA.RIATION 
HA HB HC 
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4. 
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- 4 
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1 
1 

...... 
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12 NOTE: 
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