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1 E-UA-TSII-D-O TAPE DRIVE k~D CAB ASSY 
K-PL-TS11-lJ-lJ13P TAPE DRIVE AND CAB ASSY (PL) 
D-IA-7401936-0-0 LOGO PANEL (BLANK) 
C-MD-7407606-0~O Pf .. A'T'F. .. JnNRS S'l'QTP 

A-DC-7407314-0-0 DECAL 115V 
A-DC-7406574--.O.-fr ORC"AT. '10V 

C-MD-7422937-0-~ CHANNEL MTG 
C-MD-7422Q38-0-0 BRKT. FILLER 
A-PS-3615180-0-0 LAB:::L 1.0. 

-- .. 

A-PS-3613211-0~O LABEL- C.S.A. 
A-DC-74io197-0-0 LABEL _ ' UL 
A-PS-3617249-0-~ LABELCA~IO~ STABILITY H9S0 
A-PS-3610267~0-? DECAL ADHES IV1:: BACK-!)Ar-TGER RIG 
~-MD-7422059-0-~ FRAME SUPPORT 
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• 6 D-UA-H950-B-O FULL LENGTH DOOR 19" lR.H) 
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AUTOMATED BY PRTLST.3L(40) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

PAR T S LIS T 

DESCRIPTION 
QUANTITY PER VARIATION 

OA DB 

SHEET Al OF A2 

1 
2 
3 
4 
5 
6 
7-
8 
9 

10 
11 
12 

'13 
14 
15 
16 
1-7 
18 
19 
20·--
21 
22 
23 
24 
25 
26 

',27 
28 
29 
30, 

1 C-PL-7006~01-0-0 
2 C-PL-7006501-0-0 
3 8~PL-TS11-A-0 
4 8-PL-TS11-A-0 
5 O-UA-861-0-0 
6 O-UA-861-0-0 
7,D-UA-H950-8-0 
8 C-MD-7422938-0-.O---

-9- C-MD-7422937-0::0 
10 0-IA-7407936-0~0 
11 

. 12 / 
13 ( 
14 
15 
16 C-MO-7407607-0-0 
17 
18 A-DC-7407314-0-0 
19 A-DC-7406574-0-0 
20 
21 
22 
23 
24 -
25 , 
26 A-PS-3613210-0-0 
27 A-PS-3613211-0-0 
28 A-DC-7416197-0-0 
29 C-IA-7008288-0-0 
30 

7006501-47 
7006501-48 

OTSI1-AA 
0-TS1i-.\B 
00861-C 
00861-8 
OH950-8A 

7422938-00 
7422937-0C 
7407936-01 

OH950-QA'-
OH950-PA 

1700015-09 
1700016-09 
9009002-00 
7407607-00 
9006899-00 
7407314-00 
7406474-00 
9008264-00 
9007867'-00 
9007032-00 
1215843-00 
1213716-oi 
9009718-01 
3613210-00 
3613211-01 
7416197-01 
7008288-8F 
9C07930-00 

BASIC CABINETS 19 IN. 
BASIC CABINETS 19 IN. 
TS04-AA C TS11 45IPS NRZI MAGTAP 
TS04~AB25FT. SERIAL CABLE.M7982 
120VAC 24A POWER -CONTROL I 19 /'W .' 5. _ 
240VAC 16A POWER CONTROl.19"W~5. 
FULL LGTH RH -DR '81( 
*** THIS ITEM IS NOT USED *** 
CHANNEL, STANDOFF 
PANEL. LOGO 
COVER PNL 10 1/2 IN WTHK LATCH 
PANEL COVER/ThICI< LATCH t-1OLD M 
PWR CORD. TERM. 9FT.18-3.11SV 10 
PWR CORD. TERM.' '9rT.18-3.230V 10 
TERM 8LOCI( JUMPER 
PLATE: JONES STRIP 
TERM BLOCK 04POS(2X02).437CC 
DECAL ' 
PLATE. LOCKING 

- MOUNT • CABLE TIE. ADHESIVE BACI<E 
MOUNT. PUSH,CABLE TIE 
TIE.CABLE BUNOL.OIA 0-1-3/4/'=101 
CLIP.FLAT CABLE W/ADHESIVEBK 
SPACERiFOAM 1/2 
GROMMET.ST~IP STYRENE 
LABEL i UL. FOIL ADH BACI< -
DECAL.CLEAR PREPRINTED CSA 1-1/4 
DECAL .. -
CABLE ASSY PDP-11 
TERM. RING ' ~105TUD CRIMP 16-2 

'1 

1 

1 

1 

1 

1 
1 1 

2 2 
1 1 
3 ·3 
1 1 
1 . 

1 
2 2 
1 1 
1 1 
1 

1 
7 7 

12 12 
20 20. 
4 4 
4 4 
3 3 
2 2 
2 2 
1 1 
1 1 
1 1 

T----REVISI5N-HfsfoRy----~!BASIE-PARf-No~---ofsl1--T-------------------------------------------T------T---T---T---I---I---T---T---T 
!---________________ ~ _____ ! __________________ ~ _____ !DRN: A~ J. ROCHA DATE: 20-0CT-80 ! ! 0 ! I ! G ! I ! T ! A ! L ! 
!ENG ECO NUMBER !REV !SECTION A OFA . ! ! I I I I I I I 

I I -------------------------- ---------------- TifLE- ---o--PARTS·Cfsr---·---o---i 
!~~- fsiiB:AC66i-----;~---;~EEffoN~-ij~Rf~ff6N-fN5E~ CH~ID: -R. NELSON DATE: 20-0CT-80 
!J~ TS11D~ML002 8 ,[Al DA.OB _______ ~ _________________ ~ ________________ TAPE DRIVE AND CAB ASSEMBLY 

. 
! ' 

. 
[8] DES.ENG.: OICK NELSON !DATE: 20-0CT-80 

[C] 

[0] 

[E] 

I ---------------------------! ---------------- -----------BOCOMENf-R'jMBER---------
RESP .ENG.: OICI< NELSON !D/\TE: 12/11/79 ____________ -'- ____________________ _ 

. .. ! SIZE!COOE NUMBER ! REV 
-------------------------- ---------------- I J . 
MFG.ENG.: "JOHN SOUZA !OATE: 20-0CT-80 1( ! PL TS11-D-DBP ! B 

I I I I 

"i [F] ASSEM§CY~NOR§ER7----------!f5p-BocOAENf-NO~8ER7-·---- -FICE-NAME~------!EBIT-~ 
_ Ii ! ! . .E-UA- TS11--0-0 H~-DO-T511-0 Z1141B.PLS 14 
"- - f I I.' 

, i---·--~fRis-BR~~iN~-A&5~s~EEffIEAffaNs~REREIN:-~RE·fHE-~Ra~ERt~-aF-5f~If~[-E~0f~RENf-EaRP6RATfaN-AN5-sRAL[-~6f-§E-RE~R6BOE~B-----i 
f L OR COPIED OR USED IN WHOLE OR IN PART AS- THE BASIS FOR- THE Mf\NUFACTURE OR SALE OF ITEMS WITHOUT WRITtEN P~Rt·lISSION. ! 
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COl 
( AUTOMATED BY PRTLST.3LC4()'I PAR T S LIS T SHEET A2 OF A2 

QUANTITY PER VARIATION 
LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRIPTION DA D8 

31 31 9007929-00 TERM.RING it5,6STUD CRIMP 16-2 4 4 
32 32 1213756-16 GROUND STRAP 1 1 
33 33 9006025-01 SCREW,MACH PAN PHIL 6- 4 4 
34 34 9006560-00 NUT,HEX EXT TOOTH LCKWSHR 6-32 4 4 
35 35 9010156-00 SCREW,SEMS HEX lO- S 5 
36 36 9009700-00 SCREW,SEMS TRUSS PHIL 10- 20 20 
37 37 9007786-00 NUT,U-NUT RETAINER .24010 20 20 
38 38 9006565-00 ~ NUT.HEX EXT TOOTH LCI(WSHR 10-32 1 1 
39 39 9006664.-00 WASHER ,FLAT SST 4 4 
40 40 9007651-00 WASHER. LOCI< EXTERNAL STEEL 1 1 
41 41 1213756-20 GROUND STRAP 1 1 
42 42 A-PS-3717249-0-0 3617249-00 LABEL,CAUTION.STABILITY H950 2 2 ( 43 43 A-PS-3610267-0-0 3610267-00 DECAL, ADHESIVE BACK -DANGER HIG 1 1 
44 44 9107250-00 TUBING. SHRINK .7501D EXP 1 1 
45 45 900888 I-on STRAP ,JUMPER , BRAID WITH TERMINA 1 1 
46 46 9007959-00 wASHER, LOCI< EXTERNAL STEEL 2 2 
47 47 9006568-00 'LJT,HEY EXT TOOTH LCKWSHRS/16-18 2 2 
48 48 D-MD-7422059-0-0 7422059-00 FRAME' SUPPORT 2 2 
49 49 9008203-00 NUT ,'HEX EXT' TOOTH LCI(WSHR 1/4 -20 12 12 
50 50 9006242-09 SCREW , MACH HEX PLN 1/4- 8 8 
51 51 9007792-00 WASHER ,FLAT SST 8 8 

(~,' 52 52 3612680-00' DECAL. GROUND SIGN PER3E6 -* 7 7 

• 

. ' , I---T---T---I-------I---I---IlffCE-------------------------------------T-------------------T !SI2ETEoBE!-5BEOr~ENT -NtJPSER --! --REV --! 
! 0 ! I ! G ! I ! T ! A ! L ~ TAPE DRIVE AND CAB ASSEMBLY !SECTION A OF A I " . . , . ! K! PL ! TSI1-D-DBP ! 8 
I , , , , I I I , • ___ • ___ • ___ • ___ .~ __ • ___ • ___ • __________________________________________ • ____ _______________ a ! , , , 

----_._----------------------------- I 
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TABLE OF CONTENTS 

UNIT VARlATIONS 
COVERED BY TV-IS 

PRINT SET 

TSI1-AA 
TS11-AB 

:> USED ON OPTIONIMODEL DRN. DATE w 
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UNIT VARIATIONS 

VAR TITLE 
TSJI-AA DRIVE .I\ND INTFRFACF ASSY {TSI1-A) J20V 

TSJI-AB DRIVF. AND INTERFACE- ASSY (TSJ I-A) 24~ 
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DRN. 
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I~ i Igi if t lalll USED ON OPTIONIMOOEL 
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CHK'O. DATE 
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THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION 
AND SHALL NOT 8c REPRODUCED OR COPIED OR USED 
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INTERFACE MODULE 
(TSll) 
B-DD-M7982-0 

, D-UA-M7982-¢-¢ 
B-PL-M7982-(t)-0 ' 

DRIVE FRA~..E ASSY 
(TS¢4-A) 
B-Db-TS¢4-;. 
E-UA-TS¢4-A-¢ 
B7PL-TSo4-A-¢ 

ACCESSORY KIT 
TS'¢4/TS11 

8-Pl:TS¢4K-B 

DRIVE AND INTERFACE 
ASSY (TSII-A) 

E-UA-TSll-.A-¢ 

120V-to 240v 
TSll CONVERSION K=T 
B-PL-TSIIK-AB-¢ 

TITLE 

240v to J20V 
TSll CONVERSION KIT 
B-PL-TSI1K-AA-¢ 

DRAWING DIRECTORY (TS1I-A) 
SHEET2 OF3 

NUMBER 

TSII-A 



DRAWING NO DESCRIPTION 
! z , >- 0 ! l-

t- Z I 
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DRAWING NO DESCRIPTION 

~ E-UA- .. .'S:l-.!\-Z DRI"':JE AT\JD INTERFACE ASSY ( "I'Sll-A) ElM ~ 

B ~T "'""'l A.0 -r-'l...i-.i.ol~- - DRIVE Alh" .L I\;~}~R F l~ ~~ E PlSS-Y (TS1J-A i 
T~/tf, t., • I 

i D-IA-7014054-0~0 CABLE~ 2'- F,r~- ElM -. 
I 

i 

2 B-DD-:r..:7982-¢ DRAWING DIRECTORY M7982 -
D-UA-M7982-0-0 TSIJ INTERFACE ElM 
B-PL-M7982-¢-0 TSII INTERFACE ElM 

".< B-DD-TS04-A DRAWING DIRECTORY TS.04-A) ElM 
E-UA-TS~4-A--¢ DRIVE, FRAME ASSY TS¢4-A) ElM 
B-PL-TS04-A-,0 DRIVE, FRAME ASSY TS.04-A) ElM 

, ( 
-., B- PL-TS ~K-E-O ACCESSORY KIT TS.04/TSl1 ---

i ! 
! ! ! 

r:: B-PL-TSIIK-AB-¢ 120V to 240V TS11 CON'JERSION KIT ElM j 
-' 

') B-PL-TSI1K-AA-0 240V to 120V TSll COWvERSION KIT ElM 

I 

,-

I 

I 
I 

I 

\ TYPE: E ELECTRICAL IdllliJlltlalll TITLE size CODe NUMBER REV 

I M MECHANICAL DRAl·J T~'] llTPFC'1'ORY (T~:;ll-A~ SHEET '3 OF 3 B DO T~~ll-l\ 
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DIGITAL EaulPMENT CORPORATION QUANTITY I VARIATION 
NOTES: INSTALL CABLE (ITEM #3) TO COIi:;-

PARTS LIST ~-r--T-~--~~~-r~T-~---r~~~~ 
,:r4MB FOUND ON MOTHER BD 

r-------------~------~~--~~~--~A~----r_----------------~ ~ ~ 
MADE BY G. Marini cHeCKED ~j1~;~::=tf SECTION ~ ~ 
~D_A~T-E~~3~-1~2--7~9~~----~·D-A~T-E-.~.Q~-~,~~~·1~1~~----~----------------~2 ~ 
ENG /::I? ~- - .. PROD /:Wiu.:../:f- ISSUED SECTION <t; j:Q 
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, B-':'C-TSo4-A-Ol TABLE OF CO:r="E:';~S (Ts,04-A) I ---
?-lA-7422626-o-o STRAP GROUNL I-M 
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0-1A-7016~OI-0-0 FRAME ASSY M / 

I-MD-7422062-0-0 SPACER FRONT M 
, I-MD-7422061-0-0 BRACE. CENTER M 

; 
I-MD-742206o-o-o SUPPORT~ POWER SUPPLY M 

i I I-MD-7422064-o-0 SPACER \ REAR M 
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[:.8 B-DD-MS966-0 : :JRA~I;=:;G DIRECTORY --- A-PS-12J.4tn 3-0-0 COVER HEAD RIGHT :t'~ 

~ D-UA-MS966-¢-t i =/c 2-=-:TION 2 8iM A-PS-1214t512-G-O COVER HEAD LEFT ~~ 

B-PL-M8g66-0-0 ! - /r ...:.. :) 2:;-C'ITON 2 (PL'I ElM A-PS-12156S5-0-0 SWITCH 'INTERLOCK ~~ 

! 'A-PS-1214t5,l5-0-0 COVER HUB ~~~ 
I i A/I-PS-1214S16-o-o RING CENTER ~t; 

C:..9 B-DD-M?q~I:::-0 DRAiin-D DIRECTORY --- 'A-PS-1214946-o-o RING RUBBER M 
i D-UA-M8965-¢-¢ I/O St;CTION 1 ElM D-PS-1213119-0-0 HUB QUrCK RELEASE ~ 

I B-PL-M8g65 - 0-'0 I/O SECTION 1 (PL) ElM A-PS-1214t343-0-0 LATCH M 
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l-lA-7422065-0-0 SUPPORT CARD GUIDE M 2-MD-7418032-0-0 IN~Ur.ATOF G1c:;8 M 
l-lA-7422081-0..;,O PANEL CHASSIS M A-PS-1214b09-0-0 ~ATCH GRIP, M 

i I-MD-7422063-0-0 BRACKET FAN M l-IA-7014149-0-0 CABLE WRITE HEAD -_ .. ElM 
L l-IA-7013582-0-0 CABLE READ HEAD ElM 

l-IA-7016284-o-o CABLE POWER Rlw ~/~1 
: l-IA-7016259-0-0 HARNESS elp ElM 
I;::. : E-UA-TS¢4K-A ... ¢ CAB INSTALLATION KIT M 2-IA-7016528-0-0 CABLE IN'rERCONNEC'!' ElM 
I K-PL-'TSO·...· .... -~p i PARTS LIS:!if; ';' ,- ,. ~ ,-:- - M D-IA-7013577-0-0 ~{ARNESS DRIVE ~/M 
! l-IA-701b25d-O-O HARNESS W/L/L Eli!' 

l-IA-7014186-0-0 CABLE ASSY/FOLDED 81M 
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A-PS-121S0~1-O-O LID·~ut't'U.t{l DIs M 

!;:.~ 0-AD-7013573-0-0 DECK PLATE ASSY ElM l-IA-7013S81-0-0 CABLE ASSY FOLDED ~/M 
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; '2-MD-741801}-0-O SPACER MOTOR MTG M 2-MD-741~S()')-a-o BRACKET INTERLOCK 111 

'2-MD-7410016-0-0 PLATE CABLE M 
: 2-MD-741Bo08-o-o BLOCK TRANSDUCER M .. 
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l-IA-7418022-0-0 BLOCK HINGE M A/C-PS-1214606-o-o BRAKE MOTOR ElM 
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! ,2-MD-7417985-0-0 I 
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- ! 
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i 2-MD-7418010-0-0 CAPS7A!'; M 2-MD-7Ln8oo6-o-o BRACKET COWLWI'G ),1 
: 2-MD-741B021-0-0 ~LAMP SAPSTAN M 
i 0-MD-7418878-0-0 ~B r:-;:fl'<'R M 
: D-MD-7417902-0-0 ?LANGE M 25 ~-AD-7014014-0-0 ':'FNSION ARM ASSY f/t!: 

l 2-MD-741B507-0-0 BFAC,'?cI'=' S'dITCH M 2-MD-7417982-0-0 SHAFT PIVOT ~ 
:1-MD-7422508-o-o BRAS?:-=-:' JOOR STAY M 2-MD-7417g89·-0-0 ARM TENSION W 
iD-DA-741dOO5-0-0 !jEZ·~~ M 2-Mn-7lJ.179~3-0-0 HOUSING TENSION ARM' rv 
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2-IA-7422069:-0-0 BRACKET W.L.O. M 
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A-PS-1214548-o-o SOLENOID 'fA ~J 
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28 B-DD-GlSB-0 DRAWING DIRECTORY r---
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2-IA-7419911-0-0 
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J3 
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C SUS IN ¢ H 

:: BUS I"l i H 

( BUS IN 6 H 
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C BUS REG SEL L 

C BUS REG DATA L 
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-= 
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~~--- -ISV 

AC l:..O L 
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REVH 
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J.lP C ROM 24 fi 

7 H 

7 H 

£1 
o 

£2 
o 

FI 
o 

F2 o 
HI 

JI 
o 

J2 
o 

I :o~ I 0\ 
LI I 
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I- 02 02 oz· 02 OJ --0-- . -0 Q-. ~ WIND 7 H WINO 4 H 

~I EI EI £1 £1 
DATA SrlO 3 H DATA SILO 6 H 0 ,.. 

DSK DO TRK P H 
,.. DS·K DO TRK 5 H· 

*F E2 £2 E2 £2 
~- 0- 0 '" DO TRK P l DO TRK 5 l 
~I FI F,.! FI F'I 

.-R9 <If ,.. Ro i NEG ~ H ,.. 
POS 7 H POS ~H 

F"2 F2 F2 F'2 F'2 
-0 _ . .() 0- NEG 7 H NEG 4 H 
HI HI HI HI HI 

po - r- u .,. 
NEG I H 

,., 
POS ~ H 0 0 C 0.- M2 H2 HZ H2 HZ 

-0 -G- NEG I H BIT STS 7 H BIT STB 4 11 

J' . J,.! J,.! JI JI 
- Q I --PelS'" ·H POS I H POS I H 0- 0-

J 21 

r
2 J 21 JZ' JZ +-0 

"2 K~ 01 0-

Y.,J . KI KI 
+ 15~ F +ISVF '"' +ISVF ..... BIT STS P H BIT STS 5 H 

K2 KZ K2 K2 K2 
0 .0- 0 C.T8 7 H CT8 4 H 

~. LI LI LI LI II .. 
G 0- 0 CT8 P L era 5 L 

( 
L2 I,.Z L2 LZ l2 -
-.0 0 0 

,., 
POS OR NEG 7 H 0- POS OR NEG 4 H III -"'1 ~ MI M~ M,..I- "": Ro CLR L RO eLR L .... Ro CLR H '"' veo STRS P H veo STRS 5 H 

i· 

MZ IIIZ M2 ~2 MZ ~ -{l 0 Q LOAD BUFF P H LOAD BUFF 5 H 

l~ 
NI NI NI NI 

~ 0 0 WIN()· P H .... WINe 5 H 

H2 N2 H2 N2 NZ 

( 

I 0; 0 0 '"'- "CTB P H ..... eT8 5 H 
PI i PI PI. PI PI ~ o· 0 0 (). POS OR NEG P H POS 01=\ NEG 5 H 

~I Ptl P2 P2 P2 ~ " PQS 2 H DO TR P H DO TRK 5 H 

R~ I . RI AI RI RI 

it-
" !?KEW LIMIT PRE H '"'- PRE H 

R2 Rf R2 R2 

sJl DATA SILO 4 H DATA 5IlO I H NEG 2 1-1 OATA H '"'- DATA H B 
51 51 51 51 

0 " POS 5 H ~ VCO SYNC H veo SYNC H 
.. 

r- 52! 
s~ 

52 

1
53 5; I '-

-ei RD 2 RD. 5 "'" RO P FOR(E WIND H FORCE WIND H i 
TI; 1"1 TI 

r~ T~ 
Tn 

.0-

~ r--± 
T;I -= T2 T2 T2 . -=. 

Q! OAT;' SILO 7 H DATA SILO ¢ i-l CONTROL SILO ~ H ..... ClK OSK BUFF OUT L oj ClK DSK BUFF OUT L 
Uf 1 UI! UI lUI u61 
01 01 " NEG 5 H I .... POS P H P05 5 H 

U2! !U2: U2 h: u;! 
01 POS 2 H 01 POS 5 H pas P H 

vr i I VI l 
V6 I VI 

tt= , 0\ ! 0 i . PACKET "- NEG P H NEG 5 1-1 J 
V2i ~ V2! .. - V2 V2 . 

~ o· NEG 2 H 01 NEG 5 H ~ NEG P H veo H VCO H 

~ .u;..J 

l! 
~ 

Q«I QI!I!I;I NO. luv. 
I t TITLE MOTHE~~OARD $154129:~-i 1~- i 

~i TS 4 , 
}ii ICALI N<:Jt4E IIMHT 6 OF 8 0111". I I I I I I I I ; I 
~ .,.-- . ·11 I 7 

-

.~ 6 I 5 f 4 I 3 I 2 I 1 I 
- _ .• 
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-

• 

8 \ 

96 AI 
(Jtl) 

--_ ... 

o 
AZ 
0-1--.-- +SV 

BL 
0-+---- 8 ROY 

BZ 
Z H 

- OSK OAT 2 H 
CI 
"0-;--- FMT RO H 

C-2 

O~~ 
o 

02 
0-;---- WIND 1 H 

£1 
0-;--.-- DSK 00 TR+< 2 H 

E7. 
~~-- 00 TRK 2 L 

:T-:: : HT-
H[-OZ I aIT STB , H 

JI 
o 

J2i 
01 

K I! 
o I BIT STB 2 H 

K2! 
0; CT6 1 H 

jLI! 
• 0>-.1-' --- e18 2 L 
lL2 i 

01 

~ HZ! . 

POS OR NEe, I H 

veo STR8 2 H 

LOAD BUFF 2 H 

WINO' 2 H 

eT8 2 H 
PI 

POS OP. NEG 2 H 

DD TI( 2 H 

R~ 
0-+--- PRE H 

R} 
0-+--- DATA H 

51 
r"\. veo SYNC H 

I 

8 I 

7 

7 

I 6 

87 Qi 
BADYP H (JI2) 0>-+-1 --

AZI 
O.....,!f....--- +5V 

BI i 
0...,1:---- OSK DAT P H 

~O~i I -~5~vF 5 H 

01 -:;-
DSK OAT 5 H 

02 
H"")-t---- B ROY 2 H 

E,.! 
00-0+--- OSK OAT 2 H 

£1 
EH.....---- DSK DO TRI< P H 

F,.! 
Q-oj~--' 00 TRI< P L 

Fl 
.. 4110-1---- DSK DO TRK 5 H 
HI 
G-I--- 00 TRK S L 

+42 .... 
DSI< DO TRK 2 H 

.. ~O-" t---- 00 TPK 2 L 
Je 
-a ~ STRB P H 

WI 
o 

K2 
10 

JLI 
,s 
L2 
Q 

I 'tIiij~___ vco 5mB 5 H 

V: 
i~ 

19 
PI 
o 
P2 

WIND 5 H 

.~ ....~-- DO TRK 5 H 
RI 
~"'--- PRE H 

R! .00-11---- DATA H 
51 
CH..---- yeo SYNC H 

S2 
" 

TI 
0-----. 

T2 -:!:-

UI 

UZ 

FORCE: WIND H 

ClK DSK BUFF OUT L 

5KEw LIMIT 

J 

6 .... -._._. __ ._.1-.... 

5 

B8 (;:7'1 
(JI3) 0>-+-1--

A2' 

9 sus H 

o-t--- +SV 
81 
0-+--- .JJ.P CROM 21 H 

az 
0-1---- ).l.P CROM 1 S H 

(I 

0-+--- >l P I BUS 00 H 

cz 

CLR PC l 
D2 
-0-+---- J,.lP I BUS QJ3 H 
£1 
o-t----- ~p CROU 26 H 

E~0-2-+-___ jJ.P CROM 12 H 

FI 
<>-t--- >lP CROM 25 H 

F .... 0-2-t--___ TP 5. RUN L 

HI 
"o--t--- JJ.P WRT (LK L 

HO...;.2-t--___ .JJ.p CROM 13 H 

J,.! 
53 NO (HALT SWITC H) 

..)2 
00-11---- JlP CROM 23 H 

Ki= JlP CROM 24 H 
K2 

JlP (AOM 22 H 
L1 

, . 504 NO (OVERRIDE 

L.}I G-1--- J.l.P (ROM 141 H .. ' .' ...... ...---- PC ClK L 

'¥Go1---- ATTEN H 

N..,! 
e-t--- S5 NO MAINT SWI TCH 

N2 
55 NC MAINT SWITCH 

PI 
SYS elR L 

Po .... 2-+-___ J.1.P CROM QJG H 

RI 
52 N.P. (STEP SWITCH) 

R2 
o-t--- S4l NC (OVERRIDE SWITCH) 

51 
.... 52 N.c. (STEP SWITCH) 

S2 
0-+--- STOP II L 

TI 
~ 

T2 
S3 NC (HALT SWITCH) 

5 I N.c. (RESET SWITCH) 

U} 
0-;---,- 51 N.O .. RESET SWITCH) 

UI 

VI 

~I----:: :::: ~~ : 

I 3 

89~ 
(JI4) 0>-+-1--- B BUS H 

A2 
0-+--- +SV 

81 
0-;--- J.lP (ROM 21 H 

8,.;0-
2-+-___ TP 5 RUN L 

C,.;.,o-'-+-___ J..lP I BUS 9}QJ H 

CLR P( L 

02 
0-+--- J.lP I BUS 9}3 H 

E"ol-+-___ Jl p CROM 26 H 

£2 
o-t--- J..lP (ROM 12 H 

F,..I 
o-.t--- JJ.P CROM 25 H 

Fl 
~--- J.lP CROM 16 H 

Ho"I-t-___ wRT CLlt L 

HZ 
0-+--- J.lP CROM 13 H 

J I 
o--t'"'--- J..LP (ROM 15 H 

J2 
0-1--- jJ.P CROM 23 H 

1<,...0-
1-+-___ J.lP CROM 24 H 

K2 
0_--- )J.P CROM 22 H 

LI 
t o~--- SEL BANK 0 ~ 

k .... 2 
)lP CROM 14 H 

"" .... 1 0-;--- PC 1(/ H 

M2 
o-t----- JlP CROM )0 H 

NI 
o-t------ PC I H 

N.,.2 
PC 2 H 

PI 
PC (J H 

3 

TITLE 

SCALE 

B1\2I0 
(J 15) . ~o---,---.-- + 5V 

A2 I 
81 
(J-t--- J.lP (ROM 21 H 
82 
o 
(I 
~ ct-rJ 

01 -
o 

02 
o 

EI 
~--- J.lP CROM 26 H 

Eo"Z-+-___ J..lP (ROM 12 H 

FI 
~'"'--- J..lP (ROM 2S H. 

F2 
"~--- J..lP (ROM 16 H 

HI 
"~--- JJ.P WRT CU< l 

H"Z 
0--1--- jJ. P (ROM 13 H 

J,.! 
o--+---..up (ROM 15 H 

J2 
0-~.-- JJ. P (AQ'" 23 H 

1(1 
0--+--- J.lP CROM 24 H 

1(2 

I 
).J.P CRO ... 22 H 

Lo-I-+-___ SEL SA. ... K ! L 

I L ~ ..... II---- JJ.P CROM l.q H 
MI I 

PC I, H 

M2 
0-+---- ·JJ.P CROM liI3 H 

PC 1 H 

N2 
P( 2 H 

PI 
~--- PC 0 H 

P} 
o--t--- JJ.P CROM ~ H 

R...;ol-+-___ PC J H 

R2 
PC 9 H 

:fr= PC 4 H 

PC 8 H 

TI 
..... 

T2 
'"' PC 7 H 

UI 
'"' PC 6 H 

U2 
..... PC 5 H 
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8 I 

811 AI 

CHKJ 
I 

0-1--- J.LP F BL'~ H 

:E~I ::VCROM 21 H 
82 

C 8US CLR REG L 

Co' I .-+----- JJ.P I BUS 0lZ\ H 

Cp . 
01 -= . 

"" - C BUS WRT REG L 

o~ jJ.P I8US (lS3 H 

E~ I E0t- CONTROL SILO 2 H 
Fl· " 
o " ' 

F2 

° HI 
0-+-----, - JJ.P WRT CLK L 

HZ 
0-+---- ·C BUS IN 1.1 L 
Jl 
0-+---'- STK PERR L 

I J Z JJ..P CROM 23 H 

KI 
o-+'"'---..up CROM 24 H 

KZ 
o I j.1P CROM 22 H 

~ I . ~ :~:::G~ OA~' L 
C 8US IN I L 

'!Mq=21 _ '_ (8US AD~ I L 

INI 
j _ STOP II L 
NZ: 
~--- (BUS ADDR 2 L 

Ptt=:- ATTEN H 
P2 

-.uP C ROM QJ!2l H 

RI I 
0-111----- C BUS REG SEL L 

R2 ! 0-11--- C BUS STOP CAPS L 

1
51 I 

C>-i-l --- C BUS ADDR rt L, 

lsz! 0_'1;--_-..,-_ 
Ti 

(BUS MUX I L 

A( LO LAT L 
T~ 
u~ I 
U~- 105 ATTN H' 

T- (SUS MUX 0 L 

~--- AC lO L 

TP 5 RUt~ L 

CtWGENO. I REV. 

I 

7 I 6 

~~~J~I _J.1..P BF sus H 
A2 " 

+5v 
81' 
a I JJ.P CROM 21 H 
82· 

(~I " jJ.P I SUS ~0 H 
C2 

01 -= . ""~' 
I . CLR PC L 0T- ", " JJ.P I BUS ¢3 H 
E I" 
o " 

EZ 

FI 
'"' 

F2 ,.. 

HI 

1/0 C ROM II H 

I/O C ROM 081-1 

I/O CROM 09 H 

"0-+--- JJ.P WRT CLK L 

HZ 
0-+--- SLIR H 

J I 
0-11----- I/O 18US I H 

~2 
""0-+--- J..lP (RoM 23 H 

KI 
"Q-+--- .ll.P CROM 24 H 

K2 
()--ir------ JJ.P C ROM 22 H 
LI 

I/O rp3 L 
L2 
.c--..... ' .......... --- 1/0 0 8US 7 H 

I
M~ I/O 0 8US 6 H 

M,..2 
I/O I 8US 6 H 

NI 
0-+--- I/O I BUS 5 H 

, N.2 
-""'- I/O 0 BUS 5 H 

PI 
0-+--- i/o 0 BUS 4 H 

P2 
"'0-" +---- rio I Bus 1.1 H 

'IR' o-~.--- I/O I BuS 2 ~ 
IR2 

I ,.. I/O I BUS .3 H 

51 
I I/O 0 BUS 2 H . 

!S2 
j T I 

T";r--± 
UI .... 
U2 

VI 

I 
o-r--.-'". 

V2 

+ . 

SR CLK H 

I/O 0 BUS I H 

lOS t..TTN H 

I/O I BUS ~ H 

I/O a BUS 3 H 

I/O o BUS 0 H 

I 

813 
(JI8) 

8 I 7 J 6 I , .. ____ ... , __ ~ ____ _'_~~ ____________ .... ____________ .... -=-.:.c=.~ .. "".= 

5 

AI 
0-;---WRT so (LK DLT L 
A2 
0-+--- +-SV 

81 
WRT 80 REQ SILO l 

B2 

WRT HD TRK 4 

O-li----- jJ.p" WRT ClK . L 
CI 

coz-Ir-----

D<>;~ 
WROM 6 H 

02 
O-r---- WROM 7 H 

Ei 
"'0-+--- CONTROL SILO 3 H 

£2 ,.. 
~ 

FI ..... -
GND FOR PE 

REEL MTR ON 
F} 
Q-,r----'--- TP 5 RUN L 

1-l ..... 1 
0-+----- WRT HD TRK 0 

HZ 
WRTHD TRK 0 RET 

JI 
WRT HD TRK 2, 

WRT HD TP!, I RET 

WRT HD TRK 3 

WRT HI) TRK 2 RET 

WRT HD TRK 5 

Ll 
.... -~--- WRT HDTRK .3 RET 

MI 
'"' WR L SOLENy'ID 

WRT HD TRK ,4 RET 
NI 
0-+---' WRT HD TRK ,6 

NZ 
WRT HD .IRK 5 I3ET 

PI 
'"'-0-+---' WRT HD TRK 1 

WRT HO TRK 6 RET 
RI 
" WR L SW 

WRT HD TRK 7 RET 
SI 
.O'-"it--- ERS, HD. .. 

Sft---- WRT HD TRK P RET 

T,~ . 

I T g I -=- WRT H D T RK 7 

jUt=1 +15VF 
IU2 . 
[, WRT HD TRK P 

~_~ I .uP CROM 22 H 

V02, I .. --- Jl.P CROM 23 H 

5 

, 

Sf"!? 
(JI9) 0 

A2 
0-+--- +5v 

81 

3 

'"'0-+--- .. UP CROM 21 H 
82 
0-1--"._-" -' DATA SILO i/J H 
(I 

WRT BD eLK DLT L 
C2 <>- . 
DI~ 
o 

02 
0-+----'- OATA SILO I H 

EI 
CONTROL SILO 2 H 

E2 

FI 

F2 

HI 

I/O CROM II H 

I/O CROM 08 H 

I/O CROM 09 H 

0-+---- j.J-P WRT CLK L 
HZ 
_0-+--- SLIR H 

J,.! 
IIO 18US I H 

J2 
(H----'- .up CROM ~3 H 

K..,l 
0;--- .uP CROM 24 H 

K2 
0-+--- jJ.P CROM 22 H 

CONTROL SILO .q H 
LI 
"-

DATA SILO 2 1-1 

Ml 
0-+-----'-- CONTROL SILO 5 H 

M2 
I/O I8US 6 H 

N..-o.l+-___ I/O I8US 5 H 

N} 
0-+--- DATA SILO 3 H 

PI 
o 
P} 

RI 

R2 

s~ I 

I/O 18us;Q H 

I/O I BUS 2 1:-1 

I/O I·BUS.3 H 

DATA SILO 4 H 

52

1 I 0-0-+--- DATA SILO 6 H 
I T I . 

IT~ 
U~ I DATA SILO 7 H 

ull_· (ONTROL SILO 3 H 

r I/O I SUS ~ H 

DATA SILO 5 H 

TITLE 

82 
rc 

CI 
o 

C2 

DC;-~ 
o 
02 
o 

EI 
o 

E2 

+5V 

SYS CLR L 

o-t-'-~-' I/O C ROM 11 H 
FI 

I/O (ROM 08 H 

0--+--- I/O (ROM ~9 H 
F2 

HI 
I/O I.8US I H 

H2 ,.. I/008US7 H 

Jo'-+-___ I/O 0 8US 6 H 

J2 0-,--- I/O I BUS 6 
KI 

KZ 

LI .... 

MI 

r/o 18US 5 H 

I/O OBUS 5 H 

I/O 08US.q H 

I/O 18US.q H 

I/O I BUS 2 . 1-1 

M~ I/O I8US.3 H 
NI 

I/O OBUS 2 H 

N2 
SR ClK H 

p~ j 
~~ I/O OBUS I H 

~T~-' SER BUS ,SHFT IN H 

Ro21 .. I/O I9U5 0 'H 

51! 
o I SER BUS CLR H 

521 
o I I/O C 8US l) H 

TI 

~ 
-:-2: -= 
o i I/O 0 8US 3 H 

UI i 
o I SER BUS DATA IN H 

UZ' 
o I - ENS SHFT OUT L 

VI l 
o I SER DATA OUT L 

V2 i. 
o-t--- SER SHFT OUT l 
~ 
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AU Tll;'}A TED BY F'RflS'.2£(2i F' A k T S L I S r SHEET Al OF A2 • (BY F-'t:k V';RIATION 
LINE. I'rEM IIOCUM£NT NUM.B:'::R Pf~t\T NUMBI:.R DESCRI!-'TION 00 F:E.FERENC£ l'E.SIUNATGF: • 

1 1 5012988-00 TSO~ LUGIC BACKPLANE 1 
'1 2 10000'15-00 25 MFD 25V Gi:: 30Il AL cL 1 CI5 .. • -3 -3 1001610-00 .01 MFD SOV +80-20;( Z5UC!::R 17 CI-C12,C14,CIB-C20,C21 . 
4 4 100S306-00 6.8i'iFD 3SV lvi:: S.TANT 2 C16,CIJ 

,,5 5 1005784-00 .Ol I'1FD 100V lCr. 663\IW 'MYLR 1 C13 • 6 6 1110324-00 LED IMCL~10t1A F'IV=3 17 DI-D16,D18 
7 7 1209~90-00 5W,TJG IP SA ON/NONE/ON 3 53-55 
8 8 1209941-02 HEATIER 100 40POS RT ANGLE 1 J2 • 9 9 USErl O~ J1JOJ2,J4. 12099"'1-03 HEADeR RI ANGLE LEFT L 3 

, 10" 10 USED ON Jl,.J2,J4. 1209941-04 -HE~[IER Ri ANGLE, fa GH T 3 
11 11 1209941-06 HEADER.100 2'JPOS RT ANGLE 2 Jl,J4 

, 12 12 1205747-00 FUSE:- 5UB-rlHH, 5"OOOA, 125V, rl 2 Fl,F2 

r 
"f 

• c· 
I 

13 13 1211079-00 SW,PB 1P lA 2 Sl ,S2~ 
14 14 1211425-0Q C0NN,':ARD 72PHI SLOTTED DOUBLE 15 J6-":20 • 15 15 1212297--02 NA1E-N-LOK 9PIN UNIV HEADER 1 J36 

':'1'6-- . 1'0--- . .- . -. - - 1212297-'06 MATE-N-LOK 12F'iN UNI\; HEADER 1 J5 
17 17 1213335-00 HEf4DE.R 20POS RT ~i'lGlE FOR 12 1 J3 • 18 18 1300365-00 1.0 1\ .25 W 5.0 X CC 17 RI-R16,R25 
19 1~ 1311003-01 R N£TiJQRK 14-180 14-390 16f'IN 2 E10,£14 
20 20 1910406-00 75451 DRIVER,PERLPH,DUAL, 3 E3,E6,E13 
21 21 1910645-00 7~';52 DRIVER.PERIPH,DUAL, .: El,E2,E4,E5,E7~E8 
22 22 1911036-00 15453 DRIVER,PERIPH,DUAL, 2 £11,E12 

• ( 
23 23 1911469-00 DEC 8640 RECEIVER,BUS.QUAD,U 3 P~,£15,E16 
24 24 741t:W23-00 BRACKET SwiTCH 1 • , 

i 

25 ,.,0::: 9006135-00 EYELEr, FuNNEl. FLANGE, .059 OD X 14 ...... 
26 26 u5ED ON 31-55. 9008437-00 *** THIS ITEM IS NOT US'=.:D *** • 27 27 9006021-01 SCREW,PAN,PHIl 6-32X 5/16 SS 2 
28 28 9006709-00 *** THIS ITEM IS NO-.- USED *** 29 29 9006560-00 NUT,KEP 0-32 X!:5/16AF 2 • 30 .30 SEE NO rE. 1210t>95-00 WASHER MOUNT lIGHl ~MIT DIOllE 17 
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AUTOMATED BY PRTLST.2E(3) 

lINE ITEM DOCUMENT NUMBER PART NUMBER 

1 1 D-MD-5011898-0-0 5011898-00 
2 '') 

.:.. 1013292-00 
3 3 1010274-01 
4 4 1004813-<)0 
5 5 1000016-00 
6 6 1000006-00 
7 7 1100114-00 
8 8 1300271-00 
9 9 1300365-00 

10 10 1301423-00 
11 11 1300426-00 

12 12 1302466-00 
13 13 1300479-00 
14 14 1302398-00 
15 15 1302389-00 
16 16 1910735-02 
17 17 1912108-00 
18 18 2113612-00 
19 19 2113634-00 
20 20 2113607-00 
21 21 2113621-00 
22 22 2113627"'00 
23 23 2113635-00 
24 24 9008337-01 
25 25 9006732-00 
26 26 1302388-00 
27 27 1909929-00 
28 28 2113609-00 
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DESCRIPTION 

G157 

*** THIS ITEM IS NOT USED *** .22 MFD SOV -20+80 Z5U CER 
*** THIS ITEM IS NOT USEII *** 
*** THIS ITEM IS NOT USED *** 
*** THIS ITEM IS NOT USED. *** 
*** THIS ITEM IS NOT USED *** 
*** THIS ITEM IS NOT USED *** 
*** THIS ITEM IS NOT USED *** 

6.8 K 1/4W 57- CC 
2.7 K 1/4W 57- CC 

*** THIS ITEM IS NOT USED *** 
*** THIS ITEM IS NOT USED *** 
*** THIS ITEM IS NOT USED *** 4.3 K 1/4W 57- CC 

318 OP AMP 
339 VOLT CMPRTR, QUA[I 

4019B AND-OR SELECT GATE-Q 
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[FJ !RESP.ENG.: H. FINDEISEN !.DATE: 16-SEP-78 _________________________________ _ 

! . CHJ ! _________________________ ~! ________________ SIZE!CODE! NUMBER REV 

[J] ! 
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AUTOMATED BY PRTLST.2E(3) F' ART S LIS T 

LINE ITEM DOCUMENT NUMBER PART NUMBER DESCR1PTION 

29 29 2113613-00 40238 NAND GATE-TRIPLE 3IN 
30 30 9105740-55 *** THIS ITEM IS NOT USED *** 
31 31 B-DD-'G157-0-0 DRAWING DIRECTORY 
32 32 D-CS-G157-Q-l CIRCUIT SCHEMATIC 
33 33 1305322-00 7.5 K 1/4W 1X RN55D-F lOOPPM 
34 34 1300417-00 2.2 K i/4W 5X CC 
35 35 1312987-00 10.5 K 1/4~ IX RN55D-1052F 
36 36 1300439-00 3.J K 1/4W 5% . CC 
37 37 1302092-00 220 K 1/4W 5X ·CC 
38 38 10~0018-00 120.0 MMF. 100V 5%200PPM DMI5S· 

.39 39 1000015-00 82.0 MMF 100V 5%200PPH DM15S 
40 40 1001610-00 .01 MFD 50V -20+80 Z5U AXIAL 
41 41 1010978-l~ .1. MFD 50V 10% 2C067 CER 
42 42 1001631-00 390.0 MMFI00V 5X200PPH DM15S 
43 43 1302091-00 330' K 1/4W S% CC 
44 44 1300250-00 i50 1/4W 5% CC 
45 45 1012094-01 8 MFD 25V G% JOD AL £L 
46 46 1000021-00 220.0 MHF 100V S%200PPM DH15S 

••••••• t •••••••••••••••••••••••• t •••••••••••••••• t RELEASABLE 

SHEET A2 OF A2 
gTY PER .VARIATION 

00 REFERENCE DESIGNATOR 

3 

REF 
REF 

4 R1,R3,R35,R49 
B R15-R18,R73-R76 
8 R2.R4.R7,R8,R36,R50,R69,R70 

16 R61-R68,R81-R88 
4 R31,R32,R77,R78 
4 C7,C9,C29,C31 
8 C8,CI0,C21,C28,C30,C32,C39,C40 
2 Cl1,C14 
8 C1S-C18,C35-C38 
S' C22-C25,C41-C44 
a R21,R22,R29,R30,R71,R72,R79,R80 
8 R43-R46,R89-R92 
3 Cl,C3,C5 
8 C12,C13,C19,C20,C26,C27,C33,C34 

•••••••••••••••••••••••••••••••••••••••••••••••••• 

---------------------------------------.---~---------------~------------~--~-----------------! ! ! ! ! ! , ! TITLE ! !SIZE!CODE! DOCUMENT NUMBER REV 
! D ! I ! G ! I ! T ! A ! L fTS04 READ AMP !SECTION A OF A ! ! ! 

! ! K ! PL ! G157-0-DBP ! E ! 

!---!---!---!---!---!---!---!-------------~----------------------------!-------------------! 
! ____ r ____ ! __________________ ! ______ ! 
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SHEET Al OF A3 
QTY PER VARIATION 

AUTOMATED BY PRTLST.ID(2) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

PAR T S LIS T 

DESCRIPTION 00 REFERENCE DESIGNATOR 

1 1 O-CS-G158-0-1 CIRCUIT SCHEMATIC REF: 
2 2 O-UA-GlS8-0-0 UNIT·ASSY REF 
3 3' 8-DD-GlS8-0-0 DWG DIRECTORY REF 
Y Y D-MD-5011g17-0-0 ORILL & ETCH DWG REF 
5 5 S011g17-00 G1581 
b ~ 1000002-01 20 MFD. 50V 5% S.TAMT Y CI3,CIY,C17,C18 
7 7 100aOIb-OO 100.0 MMF 100V 5x200PPM MICA 2 Cll,C20 
8 8 1000050-00 .033 MFD 100V 80V 10% MYL 2 C12 CIS 
9 9 1001blO-OO r:Ol MFO 50V' +80-20X Z5UCER b C3,CYAC21-C2Y 

10 10 100177&-00 1 MFD 35V lOX S.TANT· 2 ' . C9,Clu 
11 11 1002630-00 '. ***. THIS ITEM IS NOT USED *** 
1~ 12 100530&-00 i b.8MFD 35V 10% S.TANT·· 2 Cl C2 13 13 100578Y-OO. (I. 01 MFD lQOV 200V 10i; . MYL 2 Cl~ Cl 9 
lY lY 1010031-03 ~ .22 MFO SOV lOX M.POLYCARB Y ca~t~~C/,C5 
15 15 1010075-00' '.1 MFD YOOV 20XMYLR 5 C2~-G~9 
1& IS 110011Y-OO 0 bb~ "QS\75PCB PlV= 25V SP lY Dl,D2,OS,D8-DI3,D3S.D37,D38-DYO, 
17 171102~21-00 IN 753A VZ=' b.2 5% ·.YOW P 2 Db 07 " " 
18 18 110'18&0-00 IN 7~&A vz= 3.3 5% 1 Dl~ 
lq Ig 110q~43-00 . IN 52318 vz= 5.1 5~~ .sow Y 203 0'1 
20 . 28 III0~b7~OO IN '1005 . PIV=&OO 1= IA 004151 21 DI4~D15.017-D35 
21 ·21 111'13'1'1-00 HIles' SCR@400V I=10A 5 E5-~9 - . 
22 22 12122q7-00 MATE-N~LOK 02PINCIX02).250CC HDR 3 JI2.Jl'1,JI5 
23 23 12122q7~02 . MATE-N-LOK09PIN(2XOSJ.2S0CC HDR 3 J13~Jl~,J~ 
24 24 12122g7-0S· *** THIS ITEM'IS NOT USED*** 
25 '251213488-01 PCS,HEAbER CSPIN(2X03)~100CC STR .2 . JI0,Jl1 
2& 25 130021q~OO &8.0' .25 W 5.0 % CC 2 R2Q,R34 
27 27 -1300228-00 . 100.0 .50 W 5.0 /. CC 4 R51-R&Y 
28 28 13003&5-00 l~OK .25 W 5.0 Ie CC 3 RI0,R15,R17 

'2Q 2'3 13003Ql-00 1.50 K .25 W ·5.0 I. CC 1 R&' 
30 30 1300~3q-OO 3.30·K .25 W 5.0 x. CC 3 R13.RI4.R77 

. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~.~~.~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
! REVISION HISTORY !BASIC PART NO: OGls8 !.!. !!. !. ! ! ! ! ! ! 
!~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~t~~~~~~~~~~~~~~~~!DRN: P.KENDRICK !OATE: 19-OEC-77 ! ! 0 ! I ! G ! I! T! R ! L ! 
!ENG! ECO NUMBER !REV !5ECTION A OF A !~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~I~~~~~~!~~~!~~~!~~~!~~~!~~~!~~~!~~~! 
!~~~!+-~~~~f-~~~·~~f.~~~·t-I~~~~I~f-t·+f-f:~t+f-~f+f-~~f-t-t-~1-~1-~I·, !' TITLE PARTS LIST 
!---! INIT D' SECTION. VARIATION INDEX CHK'O: R.A.M. !DATE: 19-DEC-77 
!J.R!Gls8-MLOOl E CA] orr ~~~~~~~~1-1-~~~1-1-1-~~1-~~1-~~1-1-~1-~1-~f-f-1-~~1-1-~1-1-1-~ TSO~REEL SERVO 
M.C!G158-ML002· F· CBJ. . . . ! 
8N G158-ML003 Heel DES. ENG: H.FINDEISEN '!DATE: 02-MAR~78 
BN G158-MLOD4 J COJ ~1-~~1-f-~f-~~~1-~1-~~1-f-~1-1-f-~f-1-f-I~1-t-1-~f-f-f-f-f~1-~f-1-f-.~f-~~~1-f-1-~1-f-f-~1-f-~~1-1-f-f-~t-1-1-~~1-1-~1-1-1-1-

[ E J ! DOCUt1ENT NU~18ER ! 
[F 1 RESP. ENG.: H. FINDEISEN DATE: 02-MAR-78! t-1-1-~~f-1-~t-~~t+t-f-~1-t+t-~"+1-1-1-t-f+~1-f-f.1-1 
(H] 1-.~~1-~1-f-~f-1-t-1-~~~f-1-f-f-f-t-1-1-1-1- f-~1-t-1-1-f-f-1-f-1-1-1-t-t-1-!SIZE!CODEt NUMBER ! REV 

j (J] !! 
[Kl MFG.ENG.: P.BARTON DATE: 02-MRR-78 ! K !?L G1SS-0-QBP !. J 
ell 1-1-~~~1-~~~1-~~~1-1-~~1-1-~1-~1-1-1-1- 1-~1-1-~~f-1-1-1-1-1-1-1-1-1-!1-t-~1-!1-t-~1- 1-1-t-1-~1-~1-~~t-~1-~1-~1-!t-f-t-t-1-f-

! (M] ASSEMBLY NUMBER: TOP DOCUMENT NUMBER: FILE NAME: !EDIT # 
! [Nl D-UA-G158~O-O lSOLt ZOYS4J.PLS ! 22 

~~t- t-~~~~ .. t-~~~t-t-f.t-t-t-!t-f-t-t-!t-t-t-t-1-~1-t-~~f-t-1-1-t-~~1-~~1-~f-1- ~1-1-t-~~t-1-1-~f-1-t-1-1-1-1-1-f-1-~1-f-1-~~ f-t-1-1-1-t-f-1-f-1-~1-f-~1-t-~1-f-1-1-~1-~1-1-.t-~t-t-~1-t-1-1-1-t-1-t-1-t-1-t-!t-1-~t-~t-

"THIS DRAWING ANDSPECIFICRTIONS HEREINA ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION RND SHALL NOT 8E REPRODUCED 
. OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 

. COPYRIGHT ecr IgS2. DIGITAL EQUIPNENT CORPORATION U 

~~~~~~f-~~~~~~~~~~~~~f-~1-~1-~t-f-1-f-~f-~t-~~t-f-~t-~t-~~~t-1-t-~1-~f-f-~~~~~~1-1-~~~~~~1-~~t-~t-1-~~~f-~~t-~~f-~~~~f-1-~~~1-~f-t-1-~~~~1-f-t-~~1-f-~~t-~t-~~~~~~t-~t-~t-~1-~~ 



SHEET R2 OF A3 ·AUTOMATED BY PRTLST.I0(2) 

LINE ITEM DOCUMENT NUMBER 

P ~ R T S LIS T . 

. DESCRIPTION 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR 

31 31 
32 32 

PART NUMBER 

1300447-00 
130047g-00 

4.70 K .25 W 5.0 % 
10.0 K .25 W S.O X 

cc 
CC 

33 33 131334q-O~ *~f THIS ITEM IS NOT "USED Iii 
34 34 1301423-00 ~.80 K .25 W S~O X CC 
35 35 13010gS-00 47.0 .50 W 5.0% CC 
3b 3& 13020g2-00 220.0 K .25 W S.O /. CC 
37 37 1302177-00 *** THIS ITEM IS NOT USED *** 
38 38 13023g1-00 20.0 K .25 W 5.0 Yo CC 
39 3g 13023g4-00 30.0 K .25 W 5.0 Yo CC 
YO 40 1302405-00 *** THIS ITEM IS NOT USED *** 
~1 41 1302400-00 100.0 K .25 W S.O /. CC 
42 42 1302514-00 39.0K .25 W 5.0 % CC 
43 43 1304839-00 51.0 K .25 W 5.0 % CC 
44 44 1305130-00 *** THIS ITEM IS NOT U5ED **f 
45 45 1309417-00 27.40; .25 W 1.0 % RN55D-FI0 
40 40 1312933-00 Iii THIS ITEM IS NOT USED *f* 
i7 47 1503409-01 DEC&S34B PNP 310MW 51 ~O gO P 
48 48 lS0Q338-00 DECoS31B NPN 310MW 51 40 gO P 
~ '1'3 1514341-00 ULN200LfA NPN 114 5I ARRAY 
SO SO 15143Lf2-00 *** THiS ITEM IS NOT USED *ii 
51 51 1&OgS44-00 XFMR P=A S= 12.o@10MA . 
52 52 Ig12107-01 32YANOP AMP QUAD 
55~ 53 1912108-00 339 VOLT CMPRTR QUAD 

-. 511 2113S03-00 4001UBi;ORGATE -QUAD 2IN eM 
SS 55 2113024-00 40448 NAND R/5 LATCH QUAD 
Sf) Sf) 2113035-00 40718 OR GATE-QUAD 21M CMO 
57 S7 7418017-00 HEAT SINK 
58 58 gOObOl1-0Y SCREW ... MACH BIND SLOT 'i-
5'3 Sg gOOS557-00 NUT Kt.P Lf-40:~ 1/4 AF 
&0 &0 9008208-00 COMPOUND,.. THERMAL JOINT 
&1 &1 900Q708-00 WASHER. Rt.CTNGLR STEEL 

1 
IS 

2 
5 
5 

5 
1 

1 
'i 
2 

1 

1 
1 
1 

1 
2 • ..l 

1 
1 
1 
1 
y 
y 

A/R 
l1 

&2 &2 1312gg2-00 *** THIS ITEM IS NOT USED *** 
03 e3 1313150-00 430.0 .25 W 5.0 ~~ CC 1 
o~ oY 13023gS-00 470.0 K.25 W 5.0 % CC 2 
&5 bS 1305325-00 8.25 K .25 W 1.0 x RNS5D-FIO 3 
oS 00 1312g23-00 2.10 K .25 W 1.0 x RN55D-FIO 1 
&7 &7 1305108-00 1.47 K .25 W l~O % RN5S0-F10 1 
sa b8 1314187-00 o.IQ K .25 W 1.0 % RN5SD-FI0 1 
Sg Sq 12111S4-07 SW DIP 2POS!lPST SVDCI00MR F 1 
70 70 1000042-00 lOOC.O MNF l~OV 5%200PPM MICA 2 
71 71 13147S3-00 ~.12 K .25 W 1.0 x RN55D-FIO 2 
72 72 131&57&-00 348.0 K .25 W 1.0 % RN55D-F10 2 
73 73 13052&&-00 305.0 K .25 W 1.0 x ~N5SD-FI0 2 
7'1 7~ 1309412-00 18.20 K .25 14 1.0 %RN55D-FIO 2 
75 75 15143Y2-01 7RIAC bOOV IDA Y 
7b 7b 1301Lf2Y-OO b80 .. 0 .25 W .S.O ;o~ CC 5 
77 77 130031&-00 ~70.0 .25 W 5.0 % CC 1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~t.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~~~~~~~~~~~~~~~~~~~~ 
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Ci-R REG H 

6 5 

+ 15V 

r----- (S.I LOAD 

4099BE 
(SIJ .. lCK 

7 E3:: I 
.-----''-1C F7 . 

r-----,::6~B FE 15 
5 A FSr..:.I...:.4 __ ...J 

1='4 13 

F3 12 

F2r-1_1 __ -, 

FI 10 
>-__ ~ __ ~-+-+ ____ ~ ______________ ~4-+-+-~-43 DATA 1='0 9 

C RESET 

4 Z (51 WRL 
10 

(SI D BOT 

L..-____ (51 D EOT 

Ll099BE 
Yr.-+-+ ___ 7'-i C' E32 F7 I 

.......... --+_--:;6'-18 ' F6 15 
_"_ . ____ .. _______ .: ___ 1. 5 A 1='5 14 

,4¢69UB 

12 

F4 13 
F3 I, 

F2 II 
FI !0 
F(Zj 9 

~ 2 

CSI MAINT MCDE . 
(51 SIMULATE 0 I 

CSI SIMULATE' ~ .2 
CSI REW!N~ 

CSI FORWARD 
CSI REVERSE 
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7 

+ISV 

~--- :51 IJF KEEL ENA8 

)-,3,--+ __ ::: I ' IT~HE:; H . 
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(51 DCLO H 

6 5 4 3 
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, 12 Aft 

4 83 
2 82 

5 61 
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2K 
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4\tl43B 
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(51 DO IT N.O.---+--""-1S 

4¢43B 
C54 CAPS SFD 4 

CSI VOL VALID 
C55 TACH 1; :2 

R2-11 
390 

RH2 
18¢ 

CE2 
17':: p'; FVt-

3
--_ 

'fJH 

E 
4 ' 

C 8US MiJy ~ l---+--<>--+----'-----.----'----+--'----~llEC 3 9 i74~E: 
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CS4 CAPS SFO 2 

(51 WRL 
(53 MOTION 

i 
4C5.2SI 

E39 I 
WRL S VI --1>--<:i""'""t-------'-flNlr--..,------ -- -----.- ----------..,.;4'-15 
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AUTO"AT~D BY PRTLST.2E(3) 

LINE 'TEK .·VCUKEHT NUHBER 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 , 

10 10 
11 11 
12 12 
I~ 13 
14 14 
15 1~ 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 US£D ON Jl 
22 22 USED ON Jl 
23 23 
24 24 
25 25 
26 26 
27 27 USED FOR SI-sa 
28 28 
29 29 
30 30 

PART NUHBER 

5012399-00 
1000016-00 
1(,00022-00 
1010978-36 
1001383-00 
1001610-00 
1001631-00 
1001774-00 
1001796-00 
1010716-00 
1004813-00 
1010031-\13 
1010274-02 
1010646-00 
1011740-00 
1~00050-00 
1100114-00 
1109991-01 
1105871-00 
1209941-02 
1209941-03 
1209941-04 
1211190-0(' 
1212297-03 
1212297-05 
1213335-00 
1214343-02 
1300229-~O 
1300:Z96-0~ 
1300365-00 

PAR T S LIS T 

DESCRIF'TION 

6159 
100.0 MMF 100V 5%200PF'H MICA 
270.0 hMF 100V 5%200PPK KICA 

.1 MFD SOU 10% CER 
4700.0 HKF 10?V 3X200PPH MICA 
.01 HFD SOV +80-20% ZSl: Cf~ 
390.0 HKF lOOV 5%200PPH MICA 

.05 HFD 25V 10% Y5U DISC 
50 HFD ~5V +75-10% ~l EL 
20 HFD 60V 5% W.TANt 
10 HFD 20V 10% S.TAN! 

.22 HFD 50V 10% K.POlYCARB 
1 HFD 5)V +80-20% CER 

.015 HFD S1V 2% ~.POLYCARB 
5600.0 HHF 5)V 10% eER 
.033 KFD 100V 80V 10% HYL 

o 664 QS\75PC~ PIU= 25V SP 
4K6.SA!1 VZ= 6.8 1% .40W 
1/4K5.1AZI = 5.1 1% .25W H 
PCB,HEADER 40PIN(~X20).100CC 90D 
PCB,HEADER LATCH 
PCB,HEADER LATCH 
SW,TOG IPDT ON-OFF-ON SA 
KATt-N-LOK 03PIN(lXO]).250CC HDR 
HATE-H-LOK ·6~·itH 2X03) .250CC HOR 
PCB,HEAD~R ~0POS(2XI0).100CC 90D 
SW,PB LT ~POT QSEC W/BUTTONS lA 
100.0 .25 W 5.0 ~ CC 
330.0 .50 W 5.0 % CC 

1 .0 K .25 W 5.0 % CC 

SHEET Al Of" A3 
OTY PER VARIATION 

00 REFER£NCE DESIGN~TDR 

1 
14 

1 
1 
2 

1 

J 
1 
1 
? 
1 

1 
2 
2 
1 
2 
1 
1 
1 
1 
1 
2 
1 
1 
2 
1 
3 

C31.C32,C72-C83 
C19 
C25 
C15,C16 
C6-C14,C26,C27,C39,C44-C71 
C40 
C4,C5 
CI-C3 
C17 
C34 
C21,C35 
C24 
C18 
C38 
C36,e37 
D2,D7 
01 
D3,D~ 

Jl 

S9 
J2 
J3,J4 
JS 

R47,RI09 
R"-5 
R20,RI02,~H19 

REVISIO~ 'tISTORY ! BAS IC PART NO: OG159 ! " !!!!!" ! ________________________ ! ______________________ ~_'DRN: KILT RIPLEY !DATE: 17-0CT-78 ! ! D ! I ! G ! I ! T ! A ! l 
~ENG! ECO HUH&ER REV !SECTION A OF A ! __________________________ ! _______________________ ! ___ ! ___ ! ___ ! ___ ! ___ ! ___ ! __ . 
! ___ ,________________ _ _______________________ ! TITLE PARTS LIST 

!---, INIT D SECTION.VARIATION INDEX fCHK'D: P.?OSS"AU !DATE: 09-NOV-78 
11_:'GI59-KL~02 E CAl 00 ! _______ ~------------------!---------------- CAPSTAN SERVO 
!B.~!61~9-Hl003 F [Bl ! 
IBK !GlS9-HL004 .H [el tDES.ENG: B.~RASNICK !DATE: 09-NOV-78 
~H !G1S9-"L007 !K CDl , __________________________ ! _______________ _ 

RN !G1S9-KL009 ! L [El , ! DOCUMF.NT NwtBER 
[Fl !RESP.ENG.: B.KRASHICK 'DATE: 09 -i;OV-78 [Hl , _________________________ . _______________ _ 

:3IZE!CODE! NUKBER 
[Jl , ~ 
[Kl !"FG~ENG.: P.BARTON DATE. ')9-NOV-78 K ! f'L !GI59-0-DRP 

f REV 
! 
!l (Ll , _________________________ _ 

----- ----------- ---- ~ ----! ------ ---_._'---_. __ ! ------
[M] .ASSEK8LY NUH~ER: TOP DOCUHENT NUHB£R: ! FILE HAHE: !EOITt 
(Nl 1D-UA-GI59-0-0 ~-DD-G159-0-0 ~ Z0517L;PLS 28 

!---!----------------!----!------------.-----------,-------------------------- ------------------.. -.------,-----------------!-------
'-Tt'IIS DRAWING AND SPECIFICATIONS HEREIN,AR£ THE PROPERTY OF DIGITAL EQUIPttF.NT CORPORATION ANO SHA ... L HOT BE REPRu[tUCED 
~ UR COf>IED OR USED IN WHOLE OR IN PART AS THE BASIS fOR TH£ t!A~·UFAr.Tl!RE OR SALF." Of' ITEMS WITHOUT WRITTEN PERKISSION. 
, COPY~tGHT (C) 1982.&IGITAi. £OUIf'ttE"T CORPORATION • 
f _____________________________________________ ~ ______ ~ _____ ~--------------~---------~-------------------.---______________________ 1 
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AUTOMATED BY PRTLST.2E(3) 

LINE ITE" DOCUHENT NUMBER 

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 
S5 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 
7~ 7S 
76 76 
77 77 
78 78 

PART NUMBER 

1300444-00 
1300479-00 
1300488-00 
1313752-00 
1300539-00 
1301317-00 
1301695-00 
1301808-00 
1301B74-00 
1300496-00 
1302388-00 
1302391-00 
1302394-00 
1302398-00 
1302514-00· 
1303044-00 
1303176-00 
130J179-00 
1301327-00 
1304841-00 
1304865-00 
1305425-00 
1305431-00 
1309143~14 
1309595-00 
1310607-00 
1311003-01 
1312930-00 
1313843-00 
1514341-00 
1814249-00 
1909929-00 
1910298-00 
19107';1-00 
1911469-00 
1912107-00 
1912108-00 
2113607-00 
2113609-00 
2113623-00 
2113628-00 
2113630-00 
2113632-00 
2113633-00 
2113634-00 
2113635-00 
2113637-00 
2113639-00 

PAR T S LIS T 

DESCRIPTION 

3.90 ~ .25 W 5.0 % CC 
10.e K .25 W 5.0 X CC 
12.0 K .25 W 5.0 X CC 
15.0 K .25 ~ 1.0 % RN55D-FI0 

120.0 K .25 ~ 5.0 X CC 
\0.0 .25 W 5.0 % CC 
47.0 .50 W 5.0 % CC 

*** THIS ITfM IS HOT USf.D *** 
5.60 K .25 ~ 5.0 X CC 

15.0 K .25 ~ 5.0 % CC 
2.0 K .25 W 5.0 % CC 

20.0 K .25 W 5.0 % CC 
30.0 K .25 W 5.0 % CC 

470.0 K .25 W 5.0 % CC 
39.0 K .25 W 5.0 % CC 

100.0 K .25 W 1.0 : RNS5D-FI0 
1.60 K .25 W 5.0 % CC 
8.20 K .'-5 W 5.0 % CC 

68.0 K .25 W 5.0 % CC 
75.0 K ~5 W 5.0 % CC 
1.0 K .25 W ~10% RNS5E-B 2 

309.0 K .25 W 1.0 % RN~5D-FI0 
10.0 K .25 W .10% RN55E-B 2 

100.0 K .75 WI0.0 % POT 
1.0 H .2S W 5.0 X CC 

422.0 K .25 W 1.0 % RN55C-F 5 
R NETWORK '4-180 14-390 16PIN 

5.10 K .25 W 5.0 % CC 
·107.0 K .25 W 1.0 % kN55D-fl0 
ULN2004A NPN lW SI ARRAY 
OSCILLATOR, XTAL 4.096 MHZ 

7417 BUFFER GATE-HEX lIN? 
741 OP AMP GEN PUR? COM 

7406 INVERTER GATE-HEX 11 
DEC 8640 RfCEIVER,BUS,OUAD,U 

324 OP AI1P,DUAD 
339 VOLT CMPRTR,QUAD 

4011UBNAND GATE-QUAD 2IN C 
40138 FF-D {IUAL w/SfT/RESE 
40438 NOR RIS LATCH,QU~D 
4050B BUFFER/CONVERTER GAT 
40528 HULTIPLEXf.R 4r.HAN DI 
4066fC BILATERAL SWITCH-GIFt 
4069UBINVERTER GATE-HEX 
40708 X-OR GATF-QUAD CMOS 
4071B OR GATE-QUAD 2IN CHO 
4073B AND GATE-TRIPl.i.:: 3IN 
4~76B REGISTER 4BIT D-TYPE 

SHEET A2 OF A3 
uTY PER VARiATION 

00 REFERENCE DESIGNATOR 

4 
11 

1 
2 
2 
8 
1 

4 
3 

13 
5 
7 
3 
2 
1 
2 
2 
1 
1 
2 
1 
2 
3 
1 
1 
1 
1 
1 
2 
1 
2 
2 
2 
3 
1 
1 
2 
4 
2 
2 
4 
1 
2 
3 
I 
1 
2 

R34,R38,R42,R43 
R12-R19,R49,RrS,RI05 
R41 
R23,RI08 
R37,R39 
RI-R8· 
Rl1 

R35,R81,R86,R94 
RI10,Rl11,R44 
R67-R77,P80,RSO 
R29,R92,R93,R98,R99 
R21,R22,~82,R83,RI06,RI07,R12~ 

R49,R96,R97 
Rl00,R10t 
R31 
R33,RB4 
R9,RI0 
R40 
R27 
R29,R30 
R32 
R113,R114 
R26,R87,R95 
R24 
R46 
E47 
R115 
R4S 
E30,E50 
E21 
E48,£49 
EIO,E? 
£36,£37 
E41,E42,E46 
E4 
E1 
.F.16,E26 
EI2,£24,E25,E29 
E6,E35 
£43,E45 
£38-£40,E44 
ES 
E22,(2 
E11,[14,E20 
E27 
E7 
E18,E19 

------------------------------------------_._------------------------------------------------- ------------~--------------------~ ---, , , ! ! ! , ! T tTLE !, SIZE' CODE! DOCUMfNT NUMBER ! REV 
f D , I , G ! I I T r A , L ! CAPSTAN SERVO !SECTION A OF A ! 

• 

• 

• 

• 
• 

, , ! K! Pl ! G159 )-DBP l! 0 
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AUTOHATED BY PRTLST.2E(3) PAR T S LIS T SHEET A3 OF 113 

OTY PER ~ARIATION 
• LINE I~EK DOCUMENT NUKBER PART NUMBER DESCRIPTION 00 REFERENCE DESIGNATOR 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

79 79 
80 80 
81 81 
82 82 
83 83 
84 84 
85 85 
86 86 
87 87 
88 88 
89 89 
90 90 
91 91 
92 92 D-UA-GI59-0-~ 
93 93 D-CS-G159-0- .. 
94 94 D-HD-5012399-0~O 

2113642-00 
2113946-00 
2114462-00 
2114463-00 
2114464-00 
2114 .. 65-00 
2116019-01') 
1312985-00 
9105740-55 
1313596-00 
9107256-11 
1300391-00 
1002630-00 

! f ! , ! ! ! ! TITLE 

~081B ANn GATE-QUAn 2JN CH 
40538 MULTIPLEXER 2CHAN CH 
4040B COUNTER/DIVIDER,BINA 
4068B NAHD GATf.,8JN 
40858 AND-UR GATE,OUAL,2IN 

40998ELATCH-AnDRESSABLE 8BIT 
7523JHD/A CONVERTER,HUL.T,8 

332.0 K .25 W 1.0 4 RN5SD-FI0 

*** THIS. I TE;t I~, NOT USEfI *** 
20.0 K .25 W 1.0 r. RN~SD-FI0 

*** THIS lTEH I~ NOT USED *** 
1.50 K .25 W 5.0 X CC 

.015 KFD 100V 10% HYLR 
UNIT ASS1Y 
CIRCUIT SCHEMATIC 
DRILL AND ETCH DRA~ING 

, 

2 
1 
2 
1 
2 
2 
1 
1 

2 

2 
1 

REF 
REF 
REF 

, D t J ! G ! I ! T , A , L ! CAPSTAN SERVO !SECTION A OF A 
, , , , !! , !, 

£34,E8 
E3 
£13,EI7 
E23 
E28,E31 
E32,E33 
E1S 
R36 

RI03,RI04 

R78,f09 
C20 ~ 

( 

/ 
/ 

/ : 
.. 

!SIlE!CODE! DOCUHENT NUHBER REV 

! K ~ PL ! G~59-0-DBP . L 
,---_! ----, _._----------- ---- .. ~ ------! 

t ___ ! ___ ! ___ ! ___ ! ___ ! ___ ! ___ ! ____________________ ~- _________ . ___________ ! ___________________ ! 
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) 

( 

( 

( 
:.' 
'. 

8 I 7 s I 5 .--- 4 

9 (4 PLS) 
- 12 (2 PL;;l 

\4 (2 r:-L.:::) 
15 
13 (2 PLS) 
10 (::: FJLS) 

I 3 

.-----, -_. __ ..... 

• 

• 

; 

II ~l o-o-c~rl7~ 1~l2.1 2/ 1 

COMPONENT SIDE VIEW 

e . 
. -&---' 

CD. 
CD 

(--~-.-
~!--

~ . \ 

_L 

~.~ ~ :~~J~~ 

• 

• 

• 

• 

------------ 17 0-1 i I. 
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NOTES: THiS 80ARD MUST SE U L APPROVED 
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ENG. f- ~ ••• ~ .J).,f)? nTlE 

HlOJENG.C.~ ~I'h'j (-. -\PS-'·\ \: 
'''OOY-d.. _.~ I-n 7'1 [>-\1\::~ c\_'~\RC 
N(XT HIGKEII ASSY. 

8-DD-5413E~2-1c"\ SIZE IC_OO£J NUIMIU I IIEY. 

D KSt 24;3E9?-~-1 B SCALE 

SHEET Qf i I)IST. I I I I .1. I I I I 
3 I 2 I 1 

D 

-

c 

• 
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c: 
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1-f ~11:;U1D 1::0 1::0 10 1- 1 
l' D3:: l' 0" 1'::0 l' D l' D l' (f) l' -f l' 
1rD01 1-f 100 100 100 1N 1 
T 2-1 10 12 12 13 10 l' 
1'JT1C01' 12 1_ 1- 1D 1JT1 l' 
10~_1 1 10 10 12 1::0 1 
TeD-f1 1 1~ 1~ 1 1D 1 
1_0D1 1 1 1 ~ 1r 1 
1" "1J -Ir - l' l' l' l' t· l' f'..::J ,to 
13C 1 1 1 1 l' l' 1 
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P.C. OESIGN DATA SASE REV. EL & EM NEXT HIGHER ASSV. !3-DD-M8922 - (J) 

3 2 li"'1lt. "! 1 MSI ... -f! 37 

°1 

c 

8' 

A 

( 
I 

( 

c: 
I 
I 
l 
I 



(". 

( 

( 

( 

D 

1 
t 

I .1 
! I 

i , i 
i i 

~\. I -: -

~ 
i 
i 

: I 
I , 

I 

8 

8 

BA~ 

+5V" 4A,-

[TI 

+:\1 -

• "E WR'- CURRENT 

7 6 

~--_ 5M L 

VCO SYNC DLY H ---~ 

DD TRK 5 H BP2 2 1--'<---- 5 M H 

13 

74LS3:---l 
lOA 
IQB~ 

E3¢ 3 I 
vco H ----4-......J IA I QC~ 

Y 
IQ06 1 

I 2Q 8 
, 13 2A 2Q.C 9 

2QBr-1 ~!:..---"'.J 
2M II 

5 

+5V 

R3 
3313 
5 "10 

SY PlS 

4 

B : ~ 
+:.~ 

.... ":.v 

r~ ~~K __________ ~ ______ ~1~3:~~~~ V .-. 

1 6 5 4 

3 

+W F,EG 

. __ -,----,---n TF I 

C3~ 
.J:J.l F 
"'YIN 
I 

1
13 

.-, ---' 

I 

I 

I 
I 

________________ i 

3 

F\4 
I~K 
.1"'/0 

r TP
':: 

5M -; 
BI-oA' L 

vCO STRB5 H"-~~' 

vee STRBP 

5M 

1 

vco H 

MASTER 
STB L 

D 

\ 

~ 
1 

H 
I r 
f 



CHK 

8 7 

IJ . ,£ 

RHI " ,~ 

Ee£)Y z 

H " C:'" 1':.3(1\ ~ 
BDZ 61 ' ~ 
H.C2 R2(;,; f 

EitDY 
~RI C; ~ I H" £/1 ;::'/ (I) 

~JI 
BRDY if; H 

~ DJ. R{}{:) r£.---
eLle eLK 

+3V~/ 5' 
FMr eLK L 

DSf( D/JTRK .3 Jf'l!:! 
.5Rc!' 05 L 

f1St: DDTRK.c IfBf.Z 

I.J?C ROM ¢¢ H 

I1V/ 
DSK DDTRK I fI 

{:INI 
DS*, DDTRK (lI}I 

.D.o TRK 5' L 

DDTRK ZL 

74LS/74 

I £11 

:£-~ ~ 1]3 ;art) 
I 

~JI 6,Q2 R2(J) 

DDTRI: IL 

DDT!?!: tL 
i~ 4~ RI{t) ..:LJ 
AME..3 R¢(I) Z 

t:LR CLK 

9 
+3V
f:MT C LK L 

II 

SRC. Jt" L 
UI'c> ROM IlI(Zl H 

I~~Z ,D~K Ot'1T ;5 )I f!.He. 

V 
BEl 3~ 4 D~~ DR72 H 

7 
AR2 5~,6 D51: DHT I fl· 

V 
AJZ s~a £)':;}.:' DRTr;>JI .. 

V 

REV. 

8 7 

I 

I 
I 

I 

6 5 4 3 

7qLSJ7<1 

7qLS.2~7 
E / i 

t r'~-"£71 
I_=< 

B4
C z... FC; IZ f:LI 

1'7 
r-------r-----_IIa_ 

, I-"? • £..Iz.-~ ~_JI ~Nf /Q D5 1 15 r----' 'C __ t I /2. 
BRDY 7 H •• ---".....:·-'1 PS(I)t--

1 
~-------~t --14 t<Cte] pc). - pP I BI.JS '7 '-+ ).J.;~ I 8:.15 3 H 

/l'1 

/0 
B3 

II F:3 
/13 

~ B2. 
..5 

.('e 
R2 

~ BI f'1 z 
RI 

DE SEt.. 

/5 I 

/Z~ 74LS~2.. II 
13 £3 

5) 

)74£5~2 <5 
/0 £3 

4 
J;J;1L-S32 6 

.5 £3 

/ 

)7~S5 .5 
Z £3 

74L5.257 
13 """,&:1,3 

/~ 
.['4-

/'?4 

/~ 
E3 

II 1':1 
1'1::; 

6 B.2 .{'z 
.5 ,qz' 

.3 
81 PI E 1'1/ 

O€ SEL 

/s I 

7C/t.sZS7 
:T4l .3 13 £4-

2- ~s 
J:l. 

m f'4 
M 

4-

,6 
74LS3 (5 IQ 83 C5 f:! 

--!.L 1'13 
9 
IjS 1'I-LS c9 6 B2 

J.! es 5 FE 
/tZ 

.L?~ 74LS II .3 
81 13 p/ £s .2 ~ ""I 

OE SCL 
v 

.sHe if7 L. ___ \
/5

1
1 

u fPC ROM ¢¢ )I 

6 

i 
! 

U.l/I 
.9 1 

I 

71 D<I 

I 
£AI 

Q --

I 
! 

I 

I I 
I 

I 
I 
I 1 

~ I 

~ -

7 

4-

&. 

~ 

7 
I 

4 

5 

;.;..p L BUtS Z. 1-1 

).)-P I BUtS I f-{ 

:-uP := 5(15 1J H 

BRDY (, H1.F1 13 D7 R;I(IJI /2. _______ .'] ; 

,--.~ '--__ -+-+--_.....--:/J...I_~/?~ p_,,! ,.,..... .r BUS :; H _./12 80 3!1 0, FI .. .lJp 

741.0/701 
Ell 

--~- E';: .rZ 7 L E~/ 
r----+-J-JI---'s"-i/l./.' i I ",PP - 8I/S 5' H 

Iii E:'CI 
I 2 B/ f'1 Q.. II Bel i ---foP I 80S 4 ,... 

BRDY S If API Iq QS R5(,,'f-'L5'=--------' \r--+-+-+-+,-Z=-j,.q:E SEL \1 Ii. 

BRDY 4 H ... ---=-/::::3-'1lYl m( f)I-I.~~=----------, 

<"T I 

/2~ r-j -----------'= 74i.S3 II! 

DSK DD7RK 7 ~ ________ .,:/...=3 E.'2.'l. 

SRf:. 05 L --.. ------f--------+-+-+---' 

4 

1 )7~.3 6 
.5 ~Z2.. 

DS K DDrRIC -5 N-+-+-+-----r-+--+-='-I 

I 
?'lLS~~ .3 

Z. El. FW, 
DSK DDYRK <I- H.-t-t-t-+----,-i---1HP'-l 

(I':1.L5257 
1.3 e 10 

l
r, ---~4_4_4_-~~~+---------~=-!BQ F4~ 

'.to , I 
74L'O,/74 jr--____ +-____ I-I-I--+-+-+-+ _________ -.:..:14!;..j/14 

~ ~ ~~i----~_1__1_-+-+i'-+-+-----------~~~B3 
DD TRK 7L ~ D3 R.~(/J.i.!P..J 1r----+-+I------f--f---+--+l-+-+---------~/I'_l/'1!3 

DO TRK 6Lfl~ D2 Z2(')~ 6 HZ 
.---i-+-+-------t--+-+-t-t-------- ... ,.-' ~ I'l.c 

Fz 7 

DD TRK.5L~DI R/(f)~ I 
r-~~+-------~'--_+_+_+-+-------------~~=1BI 

OD TRI( 4L'!.UZ 
.3"... If:V;(f)I-Z=---I-I-f---.i----------+-+-+-+-----------=2::=j,,Lf1 

4 3 

0/£ Sf!L 

~ /5 / 

( 

( 

( 

j 

( 

I 
I 

I , 



8 

D 

c:_ 
c 

( 

B 

( ! 
i 
i 
I 

t 

l 
i 
( 
! 

( 
REVISIONS J 

I CHK I CHANGE NO ! REV i 
F I I I I 
t I , 
os: RlIIIIIOO. 

8 OM) 1311 --- -

7 

8 OF" q I-l-+--'-'''i 

'IN:'OR DAi A >-1 -+---'-'"'-1 

~R ',)P-TA r -+--~ 
i::.'" q .... -+--....:..=..; 
q Ot:" q f-<-

~EArIl '1 -+-....=.., 
::. C"/I{!-i H -+---=-t 
Wi c;:; H -+---'-1 

Ef(1 
UP Cll.OM '-I H ----'----' 
UP CROM 2.2. H ~E_P--,,2,,--__ -----, 

UP C.ROff. 2.3 H ££1 I 

()P"RO'i"4"~ 

8(/1 74LS2..5S 
5KbV l.IMrT 3 ICoS E 18 

UP CROM 21 L 

F~T PUS ¢# .. IU.. 7 ~ 
V""€ H .5 I c.. I IY 

/11ft/X- PAR 'lc..¢ 

UP CROWl LLH ----

____ .--J 

6 

BRDY 

5 

74LSJ38 
£ r 1 Y 7 7 5 Rc.. ¢ 7 

UP CROfYI 19 :I(Z.3 c.... 

UP.CROMI8H~B 
UPCROlY'l17H A 

+:3V--_...J 

Yin 9 SRC- ¢Ic 
Y5 p--l9-- 5 Rc.. (/;5 
y.qblL-
,(3~ 
Y2.p..t.L.. 
YI 
Yrj, 15 

DSK DR, ~ H 

L 

L 
L 

11flJ'174 
! EIS 

~' ~I J\S 
-os K tlDT R K F' '1'1 .... ---------1-------' 

PL ,05 !1-S<!!--1----------------

PH~04 R<\(Ili-
' 

\_L ______________________ ~ 

! CLR CL-K wI' C 

~3V 

f:Mi ("LK L •• ~E,-'-H-=2=----...J 

I. ~(;. 
74LSZ-'~3 

+3V --+---,,o'i-L.0i..j2..t3 E 18 3 -W 2.c.2. 2.'{f-=-----'----,-----{] 

L1~~~ I UPCROM<lH 

UP C.ROWl2.1 L 

LD Filii. Ni!'l.:T Si~'TE L 

UP OBU5 2 ... /
412

3 00 

UP OBUS 3 H~'I D' 

UP OBUS 1 H ETZ 6 D2 

I 

~ f{(3(i)1 '" ;;;; PRE' \-I 

RI( ll1
5 EIR,! DATA M 

BSI 
R2(1)2----.VC.O SYNc.. H 

I 

.uP L 
.ALP I 
~p I 
.,up I 

A.J..p I 
.)J.p I 
).)...P 1 
,uP I 

3 

o~c.cDE 
~OM 4' 

5 E2..5 
Af/J(soc 

.. AI I 

-: I I 

7 II 
1'12. !N!--+------ '/) OF 'I \.-\ 

" "'3 '-----3'-i
A4 

c..OR'R OAll'1'rl 

---"'::~'-ll' AS "I. N{'OI=!. DATA i"', 

~------,I-IA" 8 OFc{ H 
171 

r:, ",.11'11' 
fl ~-~~~----------------~~ 

T4LSIS\ 

E.20 I 

~~ 
I 1 

+3V 

74S2.~ 
5 

\)5\-\ GAT ¢ H 8 A EVEN 
DSK Of>.T 1 H 

., 
8 E 2.3 

DSK DAT 2- H 4) 
t: 

-.;PE H 

DSK DP,T 3 H II D 

~ 
DSk Df>.T "t \-\ ~E 

D 

c 

B 

r ER21, j 
iJP Ubu'S 0 rl 11»--'--'-1 D:3 

!.", esz 
R~:;~,-----' l=Ol"LE WIND rI I ')5K 01'1, 5 H ~F 

~q 

, 7 _1 6 1 --, --- --.---

UP OBUS 7 ::"2
13 1 D4-

I Z/I4-1 UP oeus <0 H DS 

:1" ,/fBI R4(1'r------ F fV\:r 1<. P \-\ 

R5(1)~-FM1 F LG--- ¢ H , 
eLK CLR ! 

1 

LD FMT MAJ· STATE L 
_19 

-t3V ----

5 1 4 
......,.. __ .•. -_.- - -.- - - -'---- :.. ::.. .. --... ~ ~ 

I 

I 
I 

DSK DAT " H 

DS\'<. DAT "7 H ~H if. 
DSK Df'" P i-\ 

~i 
--,I o~ 

1 

I 
A 

m" ''''rs1 -" l"';~ BRANCH LCGIC $ VCOCONT. 0 CS ~.lS~22 - 0 -I 1 ~J 
SCALE NONE I SHEET 3 OF .3 OIST. J 1 I 1 I I I 1 1 l] 

3 I 2 I 1 



AJTOMATED BY PRTL5T.!O(lO) PAR T S L: 5 • SHEET Al O~ HE 
QTY PER VARIATION 

~:NE ITEM DOCUMENT NUMBER DESC:RlPT~QN 00 REFERENCE ~ESIGNATOR 

37 501277b-OD M8g22 1 
~ 1 1000011-00 47.0 MMF IODV S%200PPM MICA C~l 
j c lOOOOY2-00 1000.0 MMF 100V 51.200PPM MICA 2 CY7tC~8 
~ j lOOlblO-OO .01 MFD 5~V +80-20% 25U CER 3~ C:-ClS.ClS-C33.C~S.C~3 
: u l002~27-00 15.0 MMF lOOV 5%200PFM MICA C44 -, 
o ~ 100530&-00 b.8MFD 35V 10% S.TANT 5 C3Y-C3S 
7 b l0057a~-OO .01 MFD lOOV 101. MYLR 1 C3g 
8 7 101027~-OO .22 MFD SOV +80-20% Z5U CER 2 C,O,C~2 
9 8 1211bbb-00 SKT Ie 18PIN DIP GOLD PLATE 2 XE2~,XE25 

10 S 1300Y32-QO 3:0 K .25 W 5.0 !. CC 1 Rl 
11 10 1300Y47-00 Y.70 K .25 W 5.0 I. CC I Rl~ 
12 11 1301Sg0-00 5&0.0 .25 W 5.01. CC 1 Rll 
13 12 13027YB-OO 1.0 K .25 W 1.0 h RN55C-F 5 3 R7,R12,R13 
11 15 1303Y3B-OO 121.0 K .25 W 1.0 I. RNS5D-FIO 1 Rh' , 
15 13 1305431-00 10.0 K .25 W .101. RN55E-8 2 R4 
1b 11 13091Y3-0B 2.0 K .75 WIO.O I. POT Rg 
17 Ib 1905Q28-00 7~1& INVERTER GATE-HEX 11 E31 
18 17 ' IS102gS-00 7~1 OP AMP GEN PURP. COM I E27 
19 19 1911573-00 7YS280 PARITY GEN/CHKR,gSIT £23 
20 20 1911g11~OO DEC 7Y512Y OSCILLATOR,DUAL VOLT E3S 
21 21 19I253&-OO DEC 7805 VOLT REG~F1X +5V Ql 
22 22 1 g12&,&-OO LS253 MUX 1 Or Y (DUAL) 1 E18 
cj cj I912&~7-00 LS257 MUX 1 OF 2 (QUAD) b E2.E~.ES.EID.E:2.E13 
2~ 2Y 1912&Y8-00 LS251 MUX 8 INPUT,TRI-STA 1 Eib . , , , 
=~ 18 1912&g7-00 LS17Y FF-D HEX WiCLEAR ': El.E7.E!1.~lg 
2S 25 1912B03-0G 7YLSO~ INVERTER GATE,HEX 3 E8~Elq,E32 
c: 2S 1912805-00 LS08 RND GATE-QUAD 2IN,FO' E35 ' 
28 27 1912810-00 LS32 OR GATE-QUAD 2IN~POS & E3.ES.Ej.E15.E21.£22 
~~ 28 lS12820-00 L551 A-O-I GATE 2-wIDt 2I E28 ' . , 
jJ 2g 191282Y-OO LS74 FF-D DUAL,EDGE TRIGG E2S 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~~~~~~r~~rr~~~~ 

REVISION HISTORY !BASIC PART NO: MSg22 ! !! !!!!!!!! 
~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~~~~~~~~~!ORN:' H.RICHER !DATE: 20-FE8-78 ! ! 0 ! I ! G ! I ! T ! A ! L ! 
ENG ECO NUMBER !REV !SECTION A OF A !~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~!~~~~~~!~~~!~~~!~~~!~~~!~~~!~~~!~r~! 
~~~ ~~~~~~~~~~~~~~~~!~~~~!~~~~~~~~~~~~~~~~~~~~~~~~! ! !TITLE PARTS LIST I 

INIT !D !SECTIOH.VARIATION'INDEX !CHK'D: P.80SSMAN !DATE: 21-JUN-78 ! 
R.C MSg22-MLOGl !E! [AJ 00 !~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~! BRANCH LCGIC & VCO CONTROL 

:~.~:~~~~~~~~~~~~~~ 

flTH~S DRAWIN 
UK COPIED (; 

! [B J !! 
! [C} DES.ENG: R.ODOM !DATE: 10 NOV 78 ! 

[D] ~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(E] ! DOCUMENT NUMBER 
[FJ RESP.ENG.! R.ODOM !DRTE: 10 NOV 78 r~r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
[Hl ~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~ SIZE!CODE! NUMBER ! REV 

: ~: 

sp elF I AT 
WriU : 

.' r~ 
If 

" 

I I I I 

MFG. ENG.: P. BRRTCN ! DATE: 10 NOV 78 k ! FL ! M3g22-[-~'3C : E 
~~~~~~~~~~~~~~~~~r~~~~~~-~!~~~~~~~~~~~~~~~~ ~~~~!~~~~:~~~~~~~~~~~~~~~~~!~~~~~~. 

!HSSEMBLY NUM-EF.: !TGP DOCU~1ENT NJMbER~ ! FI~~ N;;f·~t: !EDIT; 
! D-UA-MSg22-0-0 !TSOY ! Z05S'E. ?~S ! 23 
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N~ ARE THE PROPERTY OF 01 IT ~ Q~tPMENT CORPORATION AND SHACL NOT BE REPRODuCtO ' 
HS THE BRSI5 FOR T E M~N FA TG E OR SALE OF ITEMS WITHOUT WR!7TEN PERMISSION. 
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AJTOM~T~D BY ?RTLST.1D(lO) 

~INE ITEM DOCUMENT NUMBER 

. 
1 
:. 
:i 
"'i 
~ 

f: 
( 

8 
9 
0 . 
I ... 
C 
.. ... 
" , 
:: 

I 

I ~, .... 
I 

.. 
'-' 

.j 

3 
.j 

j 

.j 
" ... , 
4 
3 
3 
" 't 
i 
4 
4 
" ... 

I 
,~. I , 
~ • l 

I 
T ~ A ! L 

PRRT NUMBER 

19128~2-00 
1'3128Y"i-OO 
1912850-00 
1'311"151-00 
2113b25-00 
21131)32-00 
23383FI-00 
233SLtFI-OO 
gOOE>OOq-.OY 
gOOb55E>-OO 
900bE>88-00 
900E>732-00 
gOOb735-00 
9008337-0& 
13002SS-DO 

r T '!' i =
; .. j L~ 

PAR T S L 5 ~ 

DESCRIPTION 

LS138 
LSI5l 
LSlf,Y 

7~LS393 
'lOYSB 
~ObbB 

FI-01 
FI-Ol 

DECODER-THREE INP i, 
MUX 1 OF 8 & DA A 
SHIFT REG. B8IT 5 RI 
COUNTER,8INARYl~8 T 
PHASE-LOCKED LuOP 
BILATERAL SWITCH-QUA 

SCREW,8!ND,SLOT ~-40X 1/4 55 
NUT,HEX .. 4-~OXl!4 AF X 31 
WASHER, LOCK; 5.5, #y 
EYELET,ROLL FLRNGE .1210DX .21'3 
EYELET, FUNNEL Fi..ANGE. ,·OSg 00 X 
~~NDLE, FLIP~£HJP~ MA~ENTA 
~~O.O ,c~ W ~.O ~ cc 

3R~~CH LOGIC & ~CG CONTROL 

SHEET P.2 :.,:,'" P,2 
QTY PER VARIPTION 

00 REFERENCE DESIGNRTOR 

1 
1 
1 
1 
2 
2 
1 
-' 

E17 
£20 
£29 
E30 
£33 
E3Y 
~~t:: 
~ .... -.I 

E2Y 

TPl, TP2 

R3,R5 

!SIZE!COD~ JOCU~ENT NUMBER ! REV 
I I I 

K ! PL MSg22-0-DE8 ! : 
!~t-t-~:t-f-."'~ ~~~~~~~~~~~~-~~~~~!~~~~~~! 
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I 
I 

l 

~.~ .... 
'~78 --

NOTES: 

7 

7 

6 5 4 

2-6 

2- 4 

8.44 
REF. 

3 

~~ 
++~++t~+ 

++ ++ ++ + 

B 

+ 
+ 

+ 
+! ++ +++ 

( 

(

5,' 

., 

+ 
+ 

A 



(. 

(-

• 

( 

• 

J..LP WRT (lK 

...LLP (RoY 24 
ANI 

6 GI J.LP (ROM ~I 

SAl 
I A ...u..p CROIw1 21 H 

ARI 2 8 ...u..p CROM 22 

..u.P CROM 23 
ASI 3 C 

, 

YI 

74LSl38 
E6 

o 

lO RO CONT l 

BS2 RG~ c49 
RPP~--~~~-1r~ 

7.5 K 120pf 

R5S 3.3K 

R573.3K 

CONTROL 

C44 
822f 

RS,5 
10.5K 

R6f ~--+-r""'1 R7 
R8 ~K 

33K ~ ____ ~ 

Rt7 
15K 

33'21< 
13 f4 
14 AI 

i5 "'2 
12 ~3 

L---------------~I~A4 L-____________________ ~5 AS 

2A6 L-_________________________ ~4 ~ 

74LSI74 
EI 

..u..PO BUS 2 H AFI 14 05 

AHI13 
..1..LPO BUS I H 04 

...LLPO BUS (/J H AJI II 03 

AMI 6 D2 

C B A 
9 10 II 

Ali 4 ~5L-------4 .J..LPO BUS 7 H~DI G I 

+15V 

J.J..PO BUS G H~2 31~ -GOIJ.!;!2=-----, +15V 

~I C ~ C~K L--_--t5~6 ~~ 
+5V- V 

LD R: CONT l 

7 6 

R46 R2¢ RI9 
.Ji0K 19-.6K I~ 

C38 
5CC1bpF 

12 
-15V 

5 

R53 

RI4 
I¢ 

+15V 

I , 

I 
I 

Ri 
2K 

.---r------.--------------r- ----------------' .... --,--

4 

I 
I 
! 
! 
! 

4 

3 

I 
I 
I 
I 
I 

I 4~4f! I 
L----~¢--__1r-1 I 

(Iil. CI~.l 
220pS~..f 

ABI 
-T H 

AAI 
tT H 

8MI 
RD CLR H 

ACI 
F W H 

AH2 

iR" H AN2 I/) TH L 

BCIREAD H 

BOI 
.. mAG H 

3 

1-l)-£Z68lAJ -- 1 

i 
RD ClR H~ 

6 RSI BU2PQS P H 

15¢-'l. 

L----------------------'-R52. 8 \f 2 NEG P H 

-\5¢.n. 

QB,K~I----------------~ __ ----! +15VIIi' t 

BA2 +t22 1 C23 

+ 5V ... O::-__ --l.._,--L __ ~1_0J.LT~ .22 

AA2 

BTl 
BC2 

¢v AC2 
ATI (1+ C2-L_ 

'OJ..J.cfT .22T-
AB2 __ ! 

-15V.---------l-------

c 



7 

5 
C 

CHI( REV 

8 7 

6 

:3 

6 

R2t'> 
68K 

5 

+15V 

5 

4 3 

+15v 

C 12 

4~ 
E24 

::-
R49 CW 

5!1')K 

TIT'.E 

READ 
SCALE 

4 3 

R'-S 
E>20..a. 

fl5V 

R21 
43K 

flSV 

+5V 

R32 
2K 

SRI 
">oI~Ar-I--r-""'SKEW LtMIT 

04 
0G64 

R23 

~~~~~~I~~ __ ~~B~S~I~~EW OOT 
II 

-= 

CONTROL 
TS~4 

SHEET 2 OF 2 

2 

I 

~-----eTP 
R22 
~~ __ --=6:!.;F2!::.t ... 

8 

A 

i 

I 
( 

( 
i 

I 

I 
( 

, 
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AUTOMATED BY PRTLST.2E(3) 

LINE ITEM DOCUMENT NUMBER 

1 D-CS-MSg23-0-1 
2 2 D-UA-MSg23-o-o 
3 3 B-DD-MS923-o-0 
y Lf D-MD-50128Lf7-0-0 
~ 5 
b & ... 7 ( 

8 B 
g 9 

10 10 
" 11 ~l 

12 12 
1 -.l..j 13 
lY lY , ... 
.1.::J 15 
I • 
... b 1& , ., 17 11 
1Q 18 .. '" 1-
... 'j 19 
20 20 
21 21 
22 22 
2.3 23 
2~ 24 
~c 25 .... ,., 
:;~ 2& '-u 

. 27 27 
28 28 

PART NUMBER 

50128117-00 
10000lY-00 
lOOOOlEi-OO 
1000019-00 
1001&10-00 

100"1813-00 
101027LJ-00 
1100100-00 
11 00 11 LJ-OO 
13003&5 .. 00 
1300"12&-00 
1300Lf79-0o 
1301317-00 
1301327-00 
1301'i22-00 
1301'+23-00 
1302388-00 
13023g1-o0 
130533&-00 
1303155-00 
13133tt'i-OO 
1305252-00 
13030Lf'+-OO 
13091Y3-09 

PAR T 5 LIS T 

DESCRIPTION 

SHEET Al OF A3 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR 

READ CONTROL REF 
READ CONTROL REF 
READ CONTROL REF 
DRILL & ETCH DRAWING REF 
MS923 1 

&8.0 MMF 10DY 51.200PPM MICA 1 C,3 .1. 

100.0 MMF 100Y 51.20oPPM MICA 1 Cg 
150.0 MMF 10DY Sr.20DPPM MICA 2 Clg C20 

.01 MFD 50V +80-201. Z5U CER 17 C50tS~C7tC~2tCA3t21&-gl~tC28, corn C3 CC 3
C 

3YJ 5 ... , .. 1,C .. 3 ,55 
10 MFD 20Y lOi: S.TANT 3 C1, 1"1" 22 

.22 MFD SOY +80-201. Z5U CER y C2.C8.L.15,C23 
D 003 TR: SONS PlY: 25Y GH Dr ' 
D &oY QS\75PC8 PlY: 25Y SP 2 D't.Dg 
1.0 K .25 14 5.0 % CC 1 R22 
2.70 K .25 14 5.0 % CC 3 R35,Rlf2,RYLf 

10.0 K .25 W 5.0 % ee· 1 R23 
10.0 .25 W 5.0 I. CC 2 RILf,RIQ 
&8.0 K .25 14 5.0 '/ CC 2 R27 R28 " 7.50 K .25 14 5.0 " ce 2 RYB'RY? I, 

&.BO K .25 W 5.0 :': CC 3 R3y'RY3 RltS 
2.0 K .25 W 5.0 t. CC .. Rl-~5,R32.R33 t 

20.0 K .25 14 5.0 :~ CC I R"'lt: ' 
.I. c:.", 

200.0 K .25 W 1. a I. RN55D-FIO 1 R9 
21. 50 K .25 W 1.0 I. RN55D-FIO 2 R.12,R13 
75.0 K .25 14 1.0 I. RN55D-F10 R17' 
b8.10 K .25 W 1. 0 ,:' RN55D-F 1 0 1 R15 

100.0 K .25 W 1. 0 x RN55D-F 10 1 R& 
Iff THIS ITEM IS NOT USED *1* 

POT ;:i R't9,R4b .. 29 29 13091Lf3-13 50.0 K .75 1410.0 Y; 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I I ~ I I I I I I . . . . . . . . 
! DATE: 20-SEP-78 ! 0 ! I ! G ! I ! T ! A! L ! ! ·REVISION HISTORY !BASIC PRRT NO: MS923 ! 

!~t~t~tt~~tt~~t~~~ttttttt~I~~t~~t~~t~~t~~~~~t~ttttt!DRN: '. P. KENDRICH 
!ENG! ECO NUMBER 
!~tt!~t~tt~tt~~t~tt~~ 

!M.F MSQ23-MLool 
!RN M8Q23-MLOD2 
!DJ M8g23-ML003 

REV SECTION A OF A !~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~~~!~~~!~~~!~~~!~~~!~~~!~~~!~~~ 
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~I TITLE PARTS LIST 
E SECTION. VARIATION INDEX CHK~D: T.QUILLIN DATE: 20-SEP-78 
F fRJ DO ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ READ CONTROL 
H rBJ rc] DES.ENG: J.ROLLINS DATE: 20-SEP-78 

rOJ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~+~~~~~~~~~~r ~~~~~~~r~r~~r~~~~~~~~~~r~r~~~~r~~r 

[E] DOCUMENT NUMBER 
rF] RESP.ENG.: J.ROLLINS !DATE: 20-SEP-78 ~~r~~~~~~~~~~~rrr~r~~~~~~~~~~rr~~rl 

, [Hl ~~~~~~~~~~~~~rr~~~~~r~r~r~!~r~~~~r~~r~rr~~r SIZE!COOE! NUMBER ! REV i 
[ J ] I! ! ! I 

[Kl MFG.ENG.: P.BARTON !DATE: 20-SEP-78 K ! PL ! MS923-0-DBP ! H . 
[L] r~~r~~~r~r~rrrrr~~~r~~~~~~!~~~r~~~~~~~r~~~~ ~~~~!~~r~!r~~rrr~r~~~~~~~~~!r~~~~r! 

(HJ ASSEMBLY NUMBER: !TOP DOCUMENT NUMBER: ! FILE NAME: !EDIT ~! 
. . . [N] D-UR-MB923-0-0! T50'1 ! Z 1482H. PLS ! 12! 
!~~~!~~~~rr~~rr~~~~r~!~r~r!~rr~rr~r~~~~~~~r~~~~~~~r r~~~~r~r~~~~~~~~~~~~r~~~r~!~~~~~~~~~~~~~~~r~~~r~r~r~r!~~~~~~~~r~~~~~~r~!~~~r~~! 

"THIS DRRWING RND SPECIFICATIONS HEREINA ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHriLL NOT BE REPRODUCED ! 
OR COPIED OR USED IN WHOLE OR IN PART HS THE BASIS FOR THE MANUFACTURE OR SAL OF ITEMS WITHOUT WRITTEN PERMISSION. ! 

COPYRIGHT (C) l~B1. DIGITAL EQUIPMENT CORPO ATION .. I 

!~~~~~~~~~~~~~~~t~~~~~t~tr~~t~~~~tr~tt~t~~~~tt~tttt~~~~t~ttt~~tt~tt~~~t~ttrtt~~r~t~~~ t~tttttt~tt~t~ttt~t~tttttt~t~~tt~~ttt~ttt~tt! 

. I 



I 

PAR T 5 L S T SHEET A2 OF R3 ~UTOM~TED BY PRTLST. 2E (3) 
QTY PER VARIATION 

LINE ITEM DOCUMENT NUMBER PART NUMBER DESCRlPTION DO REFERENCE DESIGNATOR 

30 30 1305420-00 33.20 K .25 W 1.0 X RN55D-FIO 
31 31 1301732-00 &20.0 .50 W 5.0 X CC 
"'1-
..JC 32 1305427-00 SgO.O K .25 W 1.0 X RN55D-F10 
33 33 1312985-00 332.0 K .25 W 1.0 X RN55D-FI0 
3Y 3'1 13129S8-00 49.90 K .25 W 1.0 f. RNS5D-FI0 
35 35 1503100-00 DEC3009S NPN 200MW SI 20 2S 
3S 36 1909929-CO 7417 BUFFER GATE-HEX lINF 
37 -., 

~ , 
..,1 1910298-oG 741 OP AMP GEN PURP. COM 

38 38 
39 39 
110 ~O 
111 41 
42 42 
43 ~3 
,4 ~~ 

1910735-02 318 OP AMP 

i~f~t~~=~~ Lsr~4 ~~~6 ~~~R~~C~~~~ 
1912842-00 LS138 DECODER-THREE INPUT~ 
2113603-00 4001UBNOR GATE-QUAD 2IN en 
2113607-00 4011UBNAND GATE-QUAD 2IN C 
2113&09-00 4013B FF-D DUAL W/SET/RESE 

115 45 
116 lib 
'i7 li7 
,8 ~B 
119 "Q , .. 
50 50 
51 .... 1 

:::l ... 

52 52 
53 53 
5, 54 
55 55 
56 56 
57 ~., 

:J{ 

58 58 
59 59 
SO SO 
&1 S1 
S2 b2 
S3 &3 
bY b4 
S5 &5 
bb bS 
S7 &7 
b8 b8 
Sg E:g 
"n 70 ( ... 

71 71 .. 
72 .,-, ,> 

I~ 

73 73 
7, 7'1 
"'71: .,,... 
i ...j { ~ 

?E:, .,r 
;" ~ 

2113&12-00 401gB AND-OR SELECT GATE-Q 
2113&13-00 Y023UBHAHD GATElTRIPLE~3IN 
2113621-00 4041UB BUFFER GHTE QUAu TR 
2113&27-00 4049UBINVERTER-HEX'BUFFER-
2113629-00 4051B MULTIPLEXER 8CHAN CM 
2113&32-00 YO&SB BILATERAL SWITCH-QUA 
2113634-00 4070B X-OR GATE-QUAD CMOS 
2113&38-00 Y075B OR GATE-TRIPLE 3IN C 
211364Y-00 i** THIS ITEM IS NOT USED *** 
1914Y66-o0 3130E'OP AMP MOS/FET IN eM 
900&732-00 EYELET,ROLL FLANGE .1210DX .~19 
g008337-0S HANDLE4 FLIP CHIP t MAGENTA 
2113&3S-00 0718 OR GA E-QUAD 2IN CMO 
1302389-00 ~.30 K .25 W 5.0 x CC 
1304838-00 ~3.0 K .25 W 5.0 I. CC 
100173Q-00 *** THIS ITEM IS NOT USED *** 
1118180-00 CR 100 POV=100V IMA 
11132gS-00 IN Y372A VZ= 3.0 5% .~ow 
13002S0-00 IS0.0 .25 W 5.0 % CC 
1300~17-00 2.20 K .25 W 5.0 % CC 
1300Y3g-00 3.30 K .25 W 5.0 % CC 
1305322-00 7.50 K .25 W 1.0 I. RNSSD-FIO 
1312987-00 10.50 K .25 W 1.0 I. RN55D-FIO 
13020g2-00 220.0 K .25 W 5.0 I. CC 
1302091-00 330.0 K .25 W 5.0 I. CC 
101~1~q-00 1000.0 MMF 100V lX200PPM MICA 
1000018-00 120.0 MMF 100V 5Y.200PPM MICA 
1000015-00 82.0 MMF 100V SY.200PPM MICA 
·1001S31-00 390.0 MMF 100V 5%200PPM MICA 
1010q78-3~ .1 MFD 50V 10% CER 
1000021-00 220.0 MMF 100V 5%200PPM MICA 
1309419-00 19.50 K .25 II 1.0 % RN55D-FIO 

77 77 13052b5-00 *ff THIS ITEM is NOT USED *** 

1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
3 

1 
~ 
2 
1 
2 
1 

4 
1 
2 
\ 
J,. 

2 
1 
1 
c. 
2 
2 

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

! ! ! ! ! ! ! !TITLE I! 
! D ! I ! G ! I ! T ! A ! L ! READ CONTROL !SECTION A OF H ! 
I I I I I I I I I I 

R18 
RSS 
R7 
R8 
RIb 
Ql 
E2 
E17,E18 
E20 
E21 
E1 
ES 
E2S 
E25 
E3 
E19,E22 
ElY' 
E10 
EiS 
Eg 
E2i1 
Ell 
E8,E13,Elb 

E12 

E7 
RID.Rll 
R21 . 

011 
010 
R51.R52 
R54~R5o 
R57;R58.R~O,Rbl R6Y . . 
R55.RSg 
R53' 
R62.Rb3 
C41" 
Cyg 
CY4,C52 
C,S;C4S 
CY7;CYS 
CIO,Cll.C32 
,.. .... f"'I. . 

HeW 

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

!SIZE!CODE! DOCUMENT NUMBER ! REV ! 
, I I I I 

! K! PL ! M8g23-0-DBP ! r. ! 
I~~~~!~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~! 

c' 
I 

( 

I 
( 



( 
i 
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AUTOMATED BY PRTLST.2E(31 LIS T SHEET A3 OF A3 PAR ... 5 

DESCRIPTION 
QTY PER VARIATION 

LINE ITEM DOCUMENT NUMBER PART NUMBER 00 REFERENCE DESIGNATOR 

~~ 

[ Ij 78 
~..., 7g i J 

80 80 

81 NOTE: 

100002 -0 
100002 -0 
211&33 -0 

USED ON:OPTION!MODEL TSOY 

5bO.0 MMF 100V 5%200PPM MICA 
~70.0 MMF 10DV 5%200PPM MICA 

~OOlBE NOR GATE-QUAD 2IN C 

~~~~~~~~~~P~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I I J I J ! TITLE I I 

1 c ~ : ~ G 1 I 1 T ! A ! L ! RERD CONTROL !SECTION q OF A 
I , I I I I I I I 

C"iQ 
.J ... 

C31 
[23 

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

!SIZE!COD~! DOCUMENT NUMBER ! REV 
I I I I 

I K! PL ! MSg23-0-DBP ! h . 
!~~~~!~~~~!~~~~~~~~~~~~~~~~~~!~~~~~~! 

1 

j 
-----------------------------------------------------------------------------------------------~ 



a 

o 

c 

8 

-

A 

8 

II ~ 6 I 5 

$ 
+ 

-. 
J 

8.4 ~ 
F.as. 
REF 

I 

I 
I 

i 

3 I 

A 

B 

2 I 1 

o 

I--

c 

B 

-

A L 
..... V-"U ..... T,.....,S,....,R ......... p-n-<': NM:-TL-:K"'-J""-"'" H-----FE-,.[J;-OC~B~A V U T S R P N .. L K J H FED C tI A A 

r' ----------------------4' '-~~~~~:=~~=T~~y.~~:7~--~-,-.~--~~~~~=,~~~:'·--'\d'll-iTlg-lrii'l-tTla-rll'I--~ 
MECH.ENG.~t...t1:l' ~..t O-)'{-ifl TITLE 

PROJ.ENG.XJ,..loJt..A... (Q-Jl-~~ P E FO MATTE-R 
PROD. J'.~fa Y..L IID-.,t-t· -. R 

ETCH REV. H-P2 
SCAl E 2/-1 S 1 ZElcoQE! NUMBER,.. ~ lAl;v 
SHT. I OF I 0 \U A I M8924-w-", I K 
NEXT HIGHER ASSV.8-DD-M892W 

J 7 I 6 I 5 , 4 I 3 l 2 1 WOt __ _ 
_______ -L __________________ -L ___________________ ~--------------------~------------------~------------______ ~ __________________ ~ _________ -

( 
I 

( 

( 

I 



8 7 

veo 

T 3V--r-------, 7..JLS74 

o 2 D 

AMI £33. 5 

POS®H~ 

~OS ST8 ® L _' __ _ 

+ 3V----'--.--------, 

('. 
+3'1 74 LS 74 

C 
POS@H 

8F' 

POS STB@L 

( 
+3'1 

NEG@H 
Bf2 

NEG STS @l; 
t3V 74LS74 

B 

(,. Pl'S © 

;;Q5 STB©L 

t-3v 

12
10 I 

-1 I 
BVI ! E45 9 

j N£G©H~ 
I I !3 

"'E~ STB©~ 

( 

7 

6 5 4 

74LS¢¢ 

TIME I L 

L-..--VCO l 

TIME 2 H 

+3'1---, 

TIME 3 H 

TIME 4 L 

74LS~~ 

'leo H ~ 
BS2 

3 

ENAB SHFT ® 
LOAD BUFF ® 
ENAB SHFT ® 
lOAD BUFF .® 
ENAB SHFT © 
lOAD BUFF © 

!
74LSI7':; i 

E21 i 

. . 1,;:;AB2 
H~D5 ;;5!1,~,-OAJ 8IJFF@ H 

H ~13 i D4 ;;4 il~ CL;:; DATA ® -I 
, AT2 

H II 03 R3(1)~L.CAO BUFF ® H 

H--lD2 R.2f1j~CL;:'. :)Arll. ®.-< 
H~DI R'(I}I~ 6M2 .. LeAD BUFF © H 

H 3 D~ F-I¢{I) "- elf; DATA © H 

TIME 2 H 

1 

'leo L ~ FORCE WIND H. 3 E32 4 [§> FORCE WIt-€) L 

74lS00 

,--_--'-~-I~ POS STB ® L 

A FLOP ~ 
BFLOP ~ 

TIME I l LJ LJ 
TIME 2 H -~ 
TIME 3 H --.-J~ 

TIME4L-~ 

SRI 
PRE H"

BR.2 
DATA H .... ---'-i 

esr 

74lS32 

r 6 _____ PRE AJ/B"L H 

74L532 -- P OR D H 

veo SVNCH i-/;j .~-----'-----'-'-i 

WRITE H 

5 8 RD H 

Bel 74LS~8 
FMT AD H 

£10 3 P OR D AND RO H 2 

II !0 
P OR 0 Dlv'o L 

[;>4lS04 

BT2 I 2 
ClK DESK BUFF OUT L'" E32 >=----r--

I
-- ClK DESK BUF H 

74 LSilJ4 I 74lS~ 

r-~r::~;::=L2 ~~3 __ --ClK 

IV~ 
---'--------vCO SY Dly'D H 

!--,-=---'---- P OR 0 OLY'o H 

DD TK L 

4 74LS40 

~----------+-----5-~NEGSm ~ L 

. 74LS00 

~ __ ~2~1 ~POS STB~ L 

; I 74L~tJ 

I ! ~--------------------------------------------------------- i 
Jj+-I--~2 ~ POS SIB © L 

3 I DD

2

,. ~,~=========.============================================================-________ tij' ___ 4 ~74LS0rJ 6 © !- 5 £46 :\£G STB C L 
I elK e LR veo l ----~---'-

Ll YI 
veo (A) H--.-J I 

+ 3 V -----------'-

I® ® © 
SlT 6\ ¢ I 2 

SlT 5: 3 4 5 

SLT 4\ 6 7 P 

P. E. FOR.MATTER 

6 5 4 3 1 

o 

c 

B 



o 

c 

I 

A 

f 

• 

74L5H 
Pes ST8@L_---:.1.:...3a 
NEG STtt @> L 12 

p ~O oc.V'o H 

POS STa @ l,-~------

II 

7 6 

P OR 0 'OVL"o L -----=:..j 8 

6 AP2 
BIT STB@H 

wINO @ H -----'''''f 

'1<4LiIS 

r---.... oC\--:..-..... :f;;\~.---~ an@) H 
Jfl!tO Y:I L';'" ....:-~JL:.:.) 

-----~"'_"'I. ~OR'*tG @H 

5 

WIND ® L 

FORCE WIND L-~!H 

eLI( 00 TK 1.-_ ..... 

3 

WIND ® L----::;io(] 

DSK DO TK ® H_---:::;S-a 

AU 
...... --T-~ .. DD TK @ L 

atE$ DATA ® H 

-t3V-.....,..----, 74LS74 

M2 
t-----4. eTe ® H ~ 1-+----'--.-. WINO ® H 

t-i!ii----WINO SY @ H 

eLK DESK BUf H 

LOtttD ..", ® H 

YCO SY DLY'O H 

CLR CNT"~ L PREue\ 1'1 -----.iiftl 

DSt(· DATA ® H --.10.1~"""" 

P OR D H - ........ i9-r-.." t=---r--- eT7 @ H 

II ,",""","--CT?@ L 

t-:--- CTI ® H 

\. 

"'2 H 

CLR (k1'A-l~) L 

WIHO SV@H 

It -oA 0 ANI) f() H 12 

WIND @H 

~----.........,.---- WINO ® L 

flY 

• 

-t !Y 

WIND@ L 

CLR OATA ® H ___ fS-i 12 

<:t r@ H -8S--~:----+t-t1'\ 

PHASE BIT @ H-----:-----;;-r""l 

BIT STe ® H--------rllH--y 
wroTE H -~.&.L.../'\ 

CT8 ® H ---j-f'-V 
CT7 ® L----:.-...---+~ 

12 74LS~8 

~~~ ~I~I-------------------~ 
85 SYNCH @ H-----------...:.13=-L ___ ~ 

1IfV. 

OS..: DO TK @ H--"-'''""i 
r---"""'----, 

[HAi SHFT @H 

74LS279 

TIME" L I 

4 5 
74 LS •• 

8 2 6 
TIME Z H 4 

BIT WEIGHT @ 
TAPE TRACK 

in STI@H 

TIME I L 

p OR 0 OLv'O H 74LS74 

o 

II Mn IW)Y @ " 

AH2 
DSI< DATA @ H 

ALI DSK 00 TK@ H 

c 

IS $YNCH @ H 

as SYNCH @ L 

74LS279 
'5 

7 eLR CNTR @ L 6 

A 

2~~ ___________ ~ ____ ~ ________ ~ ____________ ~ ____________ ~ ______ ~ ____________________ ~~ ____________ ~ ________ ~---4----______ ----~~~LE~~~--~~~~~--~~~~~~~~~~--~~ --.... , 7 6 3 
. --_._---,-------,- -_._---'-_.,------ '--a. ____ .. ___ ._ ... _ 

I 

( 

( 

( 



(-

r-·· .. ~ ...... -----~---~.:.--.- .. ~~--~-- .. ---.-

0 

c 

J 
I 
j 
! 

B 
, 

I 
I 
S 

--1 
i 
I , 

8 

POS STa ® L 

NEG STB ® L 

P OR 0 DLY~D H 

pas STB@ L 

7 6 5 

l4lS¢¢ 
74LS¢~ 

9 
13 paRD DYl~D l B 

II 10 
12 

74 LS¢6 WIND ® L 
3 8H2 

WIND ® H 
2 BIT STS ® H FORCE WIND L 

4 74lS¢8 
r--------~ 

;-'6'--__ . PHASE BIT ® H 
WIND ® L ___ 5-j 

BL2 
pas OR NEG@H 74LS32 

6 74LS¢8 

~----------------------~ 3 

FORCE WIND L 

..x>~2__L __ er8 ® L 

BK2 
CT8 ® H 

74LS!64 

E~9 II) r.13:-~ ___ -----~----+-----..!..!. 

+ 3V ---,----

8D2 
Hi----L--__ WIND ® H 

CLR CNTR ® L 

1-""----,-'---- WIND ® L 

+3V 

R6 (I) 12 CT7@ H 

I 
R5 (I) II 

R4 (I) 10 ~74LS¢4 . 

R3 OJ 6;3 4 
I R2(1) 5 £41 CT7 ® l 

II 

NEG STS ® L----.(] 

l----J""---' ~ R I (I) ~ 
11\1 ~(I)r--CTI ® H 

ClK CLR' 

-::M[ 2 H 
8 9 

ClF\ c~r.' ~ ® L 

WINO SY@ H 

P OR D AND i{) H 
6 

WIND ® H 

t 3V -.---'----'=-l 

WIND@L-----=...i 

CLR DATA 

CTe ® L--+'j.-ll 
C T I ® H ----~_-.....:.Iii' ;.r-, 

as SYNCH ® L ----!-"'-L-.-A 

PHASE BIT ® H ________ ..;r2..,--..J 
RD H---""-I 

BIT S TB ® H _______ ---r~9-r--..J 
WRITE H --.!.:iLL.fi. 

CT8 ® H _-_45,;..r-y 
IT7 ® L ------"------4:-L-.-

8 

3 

P Ok D DLY'[' H 

'NINO ® 
74lS74 DSK DO TK ® H __ ..=.9.., 

A4 AV2 
t---;;~.,---- DO Ti\ ® l 2 

3 

CLK DO TK L -----" 

IN 

I P;l~4,~DY AS2 
CNES DATA ® H~lo¢ E O'J""1=-3----I .. OSK DATA ® H 

<--______ ---'5W.Di CI 12 AVI DSK DO TK ® H 

~D2 02 II 

I--'ii--- WIND SY ® H 

2J D3 03 f¢ 
\SHFT SHFT 
I IN MR OUT . 

LOAD ""FF ~ H ~ 
veo SY DLY 0 H-.-J 1 

CLK DESK BUF H I 

I 
I PREAMS\ H 

DSK DATA ® 
P OR D H ----;...r--v 

DSK DD TK ® H 

i 

_-r-4'!9:;.... ONES DATA ® H 

BRDY ® H 

I 
Hr--+----BS SYNCH ® H 

BIT STS ® H--~ !---->'~--L--·---BS SYNCH ® l 

TIME 

13 9 74LS¢8 

as Sl'NCh ® H _________ :_-_-_-..!.:-=I¢~~~~8-----
® BIT '!!EIGW. 7 4 

TAPE TRACK ; 7 

l..}----''--IF--- eLR CNTR ® L 
TIME I 

t 
I 'EVISIONS 

I R-<V~ fCItICI CHI\HGE NO. 

i I I 1 l 
t 

TITLE ~'ZErsi ..-£11 

~ 
P. E. FOP.MATTER 

I 

o 5 M8924 0 I -_ .... I _La a 7 I 6 I t 
SCALE NONE J SHEET 3 OF 4 DIST. I ! IT I I I I 

5 .- I I 3 2 1 1 

o 

c 

R, 

,"" 

\ 



D 

c 

• 

• 

74L~ 
POS srs © L ____ 1.,..30. 

1/ 

NEG SlB © L 12 

.-., au'.. H 

.. 11IIe> .. ------~_ 

7 6 5 3 

0--6 ---------..,--.....r;!"'\ 74LS5! 
POS SfB ©L--~~. P OR D DLY~D L---...--/\ BMI 

.X>""-6----..... VCO STRB © H 

p OR 0 DYL'O L---=--f 

WIKO CD H--""'l 

14LSH P OR 0 DLY\D H-~-I 
BIT STS @H-------.lL.l..,-/ 

74LS74 

8 

as S'INCH CO H--........ 
f 81<1 

WI~©L 

t-:--.... SIT S'" ©H FOACE WJNO L,-..... 

CNES DATA@H II. DSK ~fA 8" D5K DO nc ... 

i-3¥--r---......., 

__ ~., ..... ""> .... --wlNO sv(f) ... 
LDM "'0" 

8A2 R2 
AA2 -+5 

(I THRU C48 T T T 
VCO SY OI.y'O M-_..J 

(49 C5I ~1~ .. , 
·;}ooII--....... - ... WINO~. H 

CLA CNTR© L 

~~~----r----Wl~© L 

II 

HlG sra © L-----1Oo(J 

T 31/--~--1oftl 

WINO©L--.-.....; ... 

a.A OATA © H---~ 

eTI © H -'S-':"S-YNC-H~=-----ft-,---, 

PHASE 8IT, © H --------;;-'/. 
RD H--~-"'" 

BIT STe © H---------rli-r-'/ 
WRITE H ----'01l0.I..-'1 

CT8 © H--"'li-f"-V 
e17 © L-----..;~---+l~ 

TIME 

....., U~f 
PR£AMB~L H ~--.i1 AC2 

8C2 
OSK OAT A ~ H ---'-'"",",,--'" 

P OR 0 H--M~~ 

ATI 
BTl 

OSK DO TK C> H---.-""4 ,..--------, 
+3V 

ElttA8 SHFT CO H .... ---+----15 SYtKH © H 

I 

lIT ST8 © Hi-----~ -wr'----.L----- as SYNCH © L 

13 74LS~fI 
D-~~----------~~ 

TIME 3 H-----',_ 
" 

74LS279 

TIME I L-=+--.... 
D-~-+--- CLR CNTR © L 

as SYNCH © H----------~ © BIT WEIGHT 
TAPE TRACK 

~--'--J 

., 
7 6 5 3 ____ -'-__________ -..I~ ___ " __ .._._,, _~ __ c>_ ~~ 

____ ~ __ _L~ __________________ ~ ________ __ 

D 

C 
+3V 

p, I 

33f 

-= 

(> 

( 

[ 
I 

( 
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AUTOMATED BY PRTLST.ID(3) 

LINE ITEM DOCUMENT NUMBER 

1 '1 D-CS-M8924-0-1 
2 2 D-UA-M8924-0-0 
3 3 B-DD-M8924-0-0 
4 4 D-MD-5011956-0-0 
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. 
26 26 
27 27 
28 28 D-EC-5011956-0-0 

REVISION HISTORY 

50119!56'-OO 
1001.6:t 0···00 
1005306,-00 
1]00271-00 
1300295-00 
191. 0542·-00 
1912697,-00 
1912799,-00 
1912801-00 
1912803,-00 
1912805-00 
1912808-00 
1.912816,-00 
1912820-00 
1912824-00 

1912850-00 
1912863-00 
1912864-00 
1.914768-01 
9006732·-00 
9008337-06 
9105740,-55 
1000023,-00 

LIS T SHEET Al OF Ai 
OTY PER VARIATION 

[lESe!:;,: 1FT I ON 00 REFERENCE DESIGNATOR 

CIRCUIT SCHEMATIC REF 
UNIT ASSY REF 
DWG DIRECTORY REf 
DRIll & ETCH DWG REF 
M8924 1 
.01 MFD 50V +80-20% 25U CER 48 

6.8MFD 35V 10% S.TANT 3 
220+0 .25 W 5.0 % CC 1 
330.0 .25 W 5.0 % CC 1 

74864 A-O-I GATE 4-2-3-2 3 
LS174 FF-D HEX W/CLEAR 1 

LSOO NAND-GATE-QUAD 2IN,P 5 
L802 NOR-GATE-QUAD 2IN 1 

774L804 INVERTER GATE, HEX 3 
LS08 AND GATE-QUAD 2IN,PO 6 
LS11 AND GATE-TRIPLE 3IN 2 
LS32 OR GATE-QUAD 2IN,POS 2 
L551 A-O-I GATE 2-WIDE 21 2 
LS74 FF-D DUAL,EDGE TRIGG 13 

L5164 SHIFT REG. 8BIT SERI 3 
LS273 FF-D OCTAL W/CLEAR 1 
LS279 LATCH,QUAD-S-R 3 

FIFO, SLOW (67401) 3 
EYELET, ROLLED FLANGE, .121 OD X 4 
HANDLE, FLIP CHIP, MAGENTA 2 
*** THIS ITEM IS NOT U8ED *** 

330+0 MMF 100V 5%200PPM MICA 6 
ETCH CUT DRAWING REF 

M8924 

CI--C48 
C49-C5i 

Rl 
El1,E40,E42 
E21 
EI8,E28,£29,E38,E46 
£16 
£14,£32,1::41 
£2,E3,£10,E26,£36,E39 
£15,£30 
E22,£31 
£9,E13 
£4,£6,£8,£12,E20,E24,£27, 

CONT E33-E35,E37,E43,£45 
E5,E47,E48 
E44 
E17,£19,£23 
El,E7,E25 

C52-C57 

i _________ ._ .. ___ ._._ ... ___ ._ . ___ .... _ ! ____ ._._ ._. __ ._ ._. __ .... ____ ._ ' __ "" _ ... ,J.ROGERS !DATE: 30-DEC-77 ! !D!I!G!IIT!All! 
!ENG! ECO NUMBER !REV !SECTION A OF A 
~---!----------------!----!-------~----------------
~ --- ~ INIT 
~ J.R! M8924'~Ml001 
!BK !M8924-Ml003 
'R.N!MB924-ML004 

!E 
!F 
!J 
!I\ 

!SECTION.VARIATI0N INDEX 
rAJ .00 
[BJ 
[CJ 
[11] 

[E] 
[FJ 
LHJ 
CJJ 
[ICI 
[1..] 

CM::! 
eN] 

--------------------------!----------------!------!---!---!---!---!---!---!---! 

CHI~ I D: . H.RICHER 
!TITLE 

!DATE: 13-JUL-78 ! 
PARTS LIST 

._._ ..... _ ...... _ ........... _. ___ •. _ .... _ .. __ . __ ._ .... _. __ . __ ~ _ .... _._ .... __ ...... _ ... __ . ___ ._! F'. E. FORMATTER 

DES.ENG: I=\: • CORNEAU !DATE: 13-JUL-78 ! 

--------------------------!----------------!----------------------------------! 
! DOCUMENT NUMBER ! 

RESP.ENG.: R.ODOM !DATE: 13-JUL.-78 !_. ________________________________ ! 

....................... _ ........................................... _ .. _ ..... _._! .................................................... _ ... ! SIZE! CODE! NUMBER HEV , 
MFG.ENG.: P~BARTON !DATE: 13-JUL-78 ! K ! PL ! M8924-0-DBP 
.................................... _ ........................................................... ! ........................................ _.-.- ........ ! .-_.- - -"- _ ..... ! .... - - _ ... --~ •. - ...... - ........... _ ........... ! ........... - - - ! 
ASSEMBL.Y NUMBEFU ! TOP DOCUMENT NUMBEI=\:: I FILE N,~ME: ! EDIT =8:! 

!D-UA-M8924-0-0 '*B-DD-MR924-0 ! l0288K.PLS 22 ! 
___ ! __ .. ____ .... _._ ....... _._ ...... _ ...... _ ! ...... _ ........ ! ..... __ ................ _ ......... _ ......... _._ ............ _ ........ " ........ ! ........................................................... _ ...................................... ! ............................... _ .......... _._ ...... _ ... " ... ,._ ... " .. _. __ ... '_. ___ .............................................. ! ........... _ ....... ! 

uTHIS DRAWING AND SPECIFICA'fIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED ! 
OR COPIED OR USED IN WHOL.E OR IN PART AS THE BASIS FOR l~E MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 

COPYRIGHT (C) :1.90:[ + n IG I TAL. ECHJIPMENT COI:;;POI:;':AT JON II 
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~ 

A 
NOTES: 
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8 7 6 5 
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3 

~~VIE' 
'S[] 
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o 

cl 
I 

el 
C\I + cot + + + ~ + + ! + 0"'· i I 

+ ." + + + + coo + + 6 . , I ,+01 It ~ i++ H 
AAA + + 1 _f. + ~ i i _ + + '* c. I 

v U T S R P N M L K J H FED C B A V U T S R P N W L K J H F E 0 C B A 

I ++ ++ H+++ + + H+++H+ ++ n H +H +H+H+ + + + H+ A ! II 

~______ ~~~ _____ ,~~~~~~~.-~A 
I~I.. I I 

~~i II 11:1 

WS1~ ~::::;-~~=-"i:=~~:::-==;::~~--il ! ~I I· ETCH REV. 0 i 
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(C' 

( 

( 

( 

f. 
~ , ! 
~ f 

~i II 
ti 

l4. ~ 

8 

ADZ .uP OBUS 5 
AHI .u.p OBUS 4 

NIt2 .up O&JS 3 

.J..IJ:I OBUS 
AMI 

2. 

..uP OBIJ$ 
ALI 

I 

..uP arus ¢ 
Al2 

AKI 
DeLO l" 

LD WRT CONT L 

CONTROL 

ASI 
CONfROL SILO 5 H ....... ---=-i 

7 

74LSI74 
E7 

14 05 

13 D4 

1'03 

6 02 .RZfI 
7 

401 RH 5 

3~ R~f 
2 

CLR eLK 

9 
I 
j 
I 

+5V 

I 
IK 
t!4w 
RZ 
2K 
1j4W 

+3V 

6 

144 KHl EN H 

WRT ENAB H 

HEAD ENA8 H 

ERASE ENAB H 

NR2 CYCLE H 

s 

JAY ENAB H-------, 
ADI ~--~~ 

PE DATA SILO' '/J H __ -..---~!----U!..l-A 

PE DATA HALF H--+---r~~-*r"V 

W STB f/J H--t---H~--;----=O 
NR l CYCLE H--+----.r--4I'-+----:I.-f"--.. 

~ 
V74LS~4 

AH2 
DATA SILO 1 H .. ---r-t-t-HI---..... L-A 

+3'1 

AE2 
DATA SILO 2 H, .... -..,.--+-+-+-+---lZLA 

WRT ENAB B H 
+3V 

W sr-B 2. H--+-HH-+---,----..:.:::O· 

DATA 

JAY ENAB H 

4 

1-+--- WRT BUFF ~ H 

1-*--+-- WRT BUFF I H 

I-*----!--- VlRT BUFF 2. H 

1-+--+-- l¥RT BUFF :5 H 

1-*-+-- WRY BUFF 4 H 

WRT ENAB B H--'------' 

3 

JAY ENAB H--
AB2 

DATA SILO 5 H..__--,.-----+--''''''L--A 

PE DATA HALF H---+------r-+--~~ 
+311 

WSTB 5 H--+----HI----.--~~ 
NRii! CYCLE H--+---r--H~--k-I-----

, 

H---- WRT BUFF 5 H 

ifI---;H~~- WRr BUFF 6 H 

AFI 
DATA SILO 7 H .... -,.--+-+-+-+-----L.A 

~~-- WRT BUFF 7 H 

W STB 7 H--~--+_+_~~-~-----~ 

I 
! 

! 
CONTROL SILO 4 H.A ... K_2-r--4i-4 __ -----'oz.t......A 

K--+-- WRT BUFF P H 

W STB P H----~+_~------_.------=q 

l I ,j ·f. i PE PHASE HALF H---'-----_________________________ ~ ____________________ ----------------' 
WtF ENA8 8 H 

llr-r--r--r--~-rr-~.,..-,--r-·-,---,,--,--.--r-~
,,~ 

I 
iJ' , 
,~: 
~~ 
,'f 
Ii 5 3 7 6 4 



,. ''8' , 7' . . 

CONTROL SILO 5 H 

PE DATA HALF H 

... " .. -1,.. 

REQ SILO TIME L------

74lS393 

E26 Q Ap3'---_+---;''fl, 
WRT ENAB l--,---,Z"'-IClR 

QS 4 

QCr5-----r-~~~ Bf2 
TP5/1 RUN L"'--,(DT 

144 KHi! EN H--'----'-i 

8 

7415393 

E26 QAI-''':''' ___ 144/576 KHz H 
12 CLR 

13 T 

QS 10 72/288 KHz H 

QC 1-9=----36/144 KHz H 

QD 8 

CONTROL SILO 5 H---.-----------.::!(] 

CONTROL SILO 5 H 

WRT ENAB L 

74 LS393 

E 19 QA,t-3--.,-----u 
2 CLR ~----, QB 4 

WRT BD ClK DlT l-----------------------~~T 
QC 5 

QO 6 

CLOCK DlT TIME l 

WTP .... 

WROM 7 H 

WROM 6 H 

TP4/\ RUN H 

t3V 

PE PHASE HALF H 

..uP WRT ClK L 

llP CRaM 01 H 

.uP CROM 21 H 

J.LP CROM 22. 

BD2 

BOI 

AVI 

882 

"AI 

ASI 

BVI 

..uP CROM 23 BV2 

CHK 

==-110. 8 

CLOCK DATA H 

TP5/1RUN L---------~1~3CPT 

r-:-__ -. __ A_F""2. WTI/> H 

....... --.--1"--__ WT I H 

H 

H 

144 KHl EN H 

BIT DESCRIPTION 

7 SILO PARITY 

6 INVERT PARITY 

5 NRl CYCLE 

4 DATA PARITY 

REV 

7 6 

BIT \ 

:3 

2 
i 

I 

C/J 

:-~--.-:":"\.:~!'~,.~j;~~!b.._ ..... _ ...... ______________ ... _______ , ______ _ 

llP CROM 
AJI 

24 

74LS<&2 

WTP H 

DESCRIPTION 

LPCC ENAB 

WRT FLAG 

5 

3 1-0-62'68VIJ 
.J .......... 

74lS!74 
E8 

T 0-
4 _ .... 88_

1 
WRT 60 REQ SILO l 74LSI74 

EI6 

..J1 R5(i) 15 
,:.;:>! 14

05 
15 

OS WROM 5 H RS(I 

13
04 R4[n 12 A/I;I 13

04 
12 

WROM 4 H R4f11 

" 03 
I¢ 8AI AV2 I; [,3 I¢ 

R3(1 WRT 80 elK olT L WROM 3 H R3(il 

6 D2 R2(1) 7 
AR2 

6 D2 7 
W STS P H WROM 2 H R2(1 

4 DI 5 AP2 
4 CI 5 

RIO W 5T8 7 H I'IROM I H Rtrl 

3 DO R0(1 
2 

W 5T8 6 H WROM 
ARi 

(/; i-f 3 J/t R0(1 2 

CLK ClR ClK (LR 

9 9 

TP4.\ RVN H 

825123 
4 

V~ 
1'5 

144 KH~ EN H 
1-4 A4 EI 3

BCi 
I (,2 A LO WRT CONT L 

5 14 
'liT :3 ... 13 P:3 B liz G2B 

6 (,1 'liT 2 H 12 A2 B2 3 

WT I H 1\ AI 93 4 

74LSI38 
~ 

I AI/) B4 5 
E39 WT 

II 
BS 6 

2 
B 

86 7 3 

87 9 

-= 

74LSI~ 

36/144 KHZ! H-----r-'5'I 0;.:'2=--___________ REQ SILO TIME l 

72/288 KHZ! H---t--l-r-'-i 

0=-6 ___ ClO(l< DL T TIME L 
144/576 KH~ H---'----t-----------+---"-I 

74lS\il2 

0-'-'10:.-__ CLOCK DATA H 

TITLE 

WRITE CONTROL 
SCALe SHEET 2 Of 

3 2 

- W ST8 

W STB 

N STB 

'N STB 

N STB 

N STB 

'II ROM 

WROM 

W ROM 

WROM 

WI-{QM 

WROM 

.. ROM 

WROM 

4 H 

3 H 

2 H 

i H 

C H 

(3 H 

I H 

2 H 

3 H 

4 H 

5 H 

6 H 

7 H 

1 

i 
I ___ .~ ___ J 

( 

C' 
I 

c: 

[ 

I 
( 
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WFT BUFF 

( 

9UFF 

I 
! . 
L---_ ... --

I H 3 7406 
E6 

3H---rl~. 
I .'6 

-. 

-
8 /~ -:£ 

I 
I 
~7417 

EI2 

I 
I 
I 
i I 
..... i.::. J 

7 

ENB WRT CUR 

6 5 

BPI 
r---------r------~~--~-o_--I 

6 
2222 
E24 R41 

560 5 

":' 

2222 
EIS R42 5 

56~ 6 

2907 
E36 

R29 
18 

RI4 R32 
18 62 

2907 
E30 

C39 
1300PF 

R58 I 
820 I 

I 
I 

:' I 
-< 

~ 
=< WRITE HEAD 
--; TRK8 

~ 

~ 
I ( 

I BJ2 I : 
L-__ -+ _____ L-__ ~--~---L--~--~ 

WRT BUFF 2 H --~--I 

3 

r---------,------,----~- -: 

2907 I ~ . I I 
E 36 I I L 

I 

RI5 
18 

RIG 
18 

2907 
E31Z) 

I 
.L C38 R59 : 

I ~~3 1"00 PF B20: 
~ 

~ WRITE HEAD 
~. TRKI 

1 

BK2 I 
L-__ ~-----~---~-~---~-~--~ 

L-__________________________________________________ ~~_--+VSW 

r-___ ~----14.------.-----.-B-K-1 ?-'--l 
141 13 2E93~7 I ; 

X>-1_2--..-__ ~3 ~22~2 RS5 l, 
R 7 3 I 560 121 1 ) :> RI7 (37 R6!i'l ' 

5.': 5 v}t I 11--~8-18---' R 341"00 P F 820 ~ WR't~K~EAD 
2222 II f 18 62, ~ 
E18' R56 12 i ~ 

560 13 2907 I (' 
E30 i : 

'--__ -+ ____ ~..I...-__ ~--....LI-----'-I3-L-2_Q_ __ .J 

ENS WRr CUR 

WRT BUFF 4 H --..,.......:'-1 

R76 
5.1 K 

I 
.-____________ -. ________ -. ____ .-._B_C~I ~--i 

I I 

2222 
E31 

10! -= 

01 R44 
560 

:3 

:3 

2907 
E34 

RI9 
18 

R20 
18 

R35 
62 

I l 
1 (36 ~R61 
-r-'300 PF 182• 

:' W~ITE. HEAD 
:) TRK3 

-< 

-< 9~2222 
./ 
I 

8' i-, --'I/'0Il.--=+-1 I 

L-_-+: ____ --.:.-L-__ -+ __ -.L.. ____ ...J-...B_M_2-o- __ J 
L-______________________________________________________ ..I...--------+vsw 

! I TITL.E slzercoo:;1 NUWlER 

WRITE CONTROL Des M8929-0-1 
i SCAlE -+---+- I SHEET 3 OF 5 OiST. I I I I I I I 

7 ... _ .. _____ . __ ._ .... ..L ... _ .. ...1 5 -~ I 3 I 2 I 1 6 .. 
,~ ... ,. --. ,.-..--.""' .... ~,.~~ .~, . ~-. ----~-----~ 

.. 

: 

\ 

I 

I 
~ 



8 7 

6 2907 

2222- E34 
R45 WPT BUFF 5 H E3B 
560 5 

R21 
18 

':' 
R22 

2222 18 

E32 R46 5 
56~ 6 2907 

E33 

ENS WRf CUR 

2907 
13 04 2222 

WPT BUff 7 H E38 R49 
560 12 

R25 
18 

':' 

R26 
2222 18 3 
02 R50 12 

2907 560 13 
E33 

ENS WRT (U R 

REV. 

7 

6 5 .4 

BLI --, 
I 
I 
I 

WRT BUfF 6 H I ~J 

(35 R62 I ...' 

1300 PF 820 , -< 
I i I j WRITE HEAD I 
I i TRK5 

R36 I 62 I J 

I ~ I r I I I 

SN2 
I 1 

__ J 

BT2 
---" 

I 
I 
1 

" WRT BUFF P H 
..! 

C42 R64 .... 
I 

13~0 PF 820 .... ... 
..! 
-< WRITE HEAD 
... 1 TRK? 

I 

R38 ~ 
-< 

62 .... I 
-! 

I .-
1 
I 

SR2 I 
__ ..J 

3 

2222 
E38 

2222 
E32 

R47 
56¢ 

R48 
560 

R51 
560 

9 

9 

13 

R52 
56~ 2 

12 

3 

291;7 
E34 

R23 
18 

R24 
18 

2907 
E33 

291757 
E37 

R27 
18 

R28 
18 

2907 
E37 

BNI --, 

L41 
i 

I I 
I L. 
I ..; 

R63 I -! 

130¢PF 620 1 
...' 

I -\ 

~ WRITE HEAD 

j TRK6 

R37 
" 

62 ) , ... 
I 
I 
j 

BP2 I __ -1 

+ VSW 

BU2 
.-----,-,.--..,.-,.---0- - - -, 

R8S 
62 

(43 
1300 PF 

I 
I 
I 
1 
I 

R65 I 

820 : 
I 
1 

1 
I 
1 
l 

) 
j 

:, 
...: WRITE HEAD 
...' TRK4 ... 
...( 
...' 
... ' 

I 

r 
I 

BS2 i 
'------t-----~--_+----'-----'---_o_- - ..J 

'----________________________ ~-------------------~----------------------~-----+vsw 

TITLE 

WRITE CONTROL 
SHEET 4 OF 5 

6 5 3 2 
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I 

I 
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(' 

( 

( 

( 

, 

, , 
rl 
f I 

7 6 

WRT BUFF 0 H ----..,....::5::...ji7406 
\E6 

HEAD ENAB H ------''-; 

AA2 ., SA2 

+ 5 V •• -------'---r'----'lr--.j ------.I 

'I I (I THRU ( 3°1' 
+_ 02 05 * &'(44 

~i 5¢ JJF1 r-- .¢I UF--.:r 
AT! .. BTl I f 

I :, ~ND.~~A-C-2~,_B_C_2---~:-----~1 __ ~. ________ ~. 

s 
RGO 
I.SK 

R30 
6.2K 

--~--~~~~-~ 
; i OtIC I QW.IGE "''0 REV I .. 

; 

i 
, 

I . . 
;' 

--- • J 7 I 6 --
: '.c· " '~'"'''''-:~'''''';j:'''-'~'"''''''' -

6 

.j 

R67 
5.1 K 

-= 

5 

2222 
E24 

-= 
2222 
EI8 

RII (34 
I~Q) T· 'UF 
1/2 W 

+ 15 V 

WRL LEVEL I 

REEL MOTOR ON 

5 

2 

R39 
56¢ 

R4~ 
560 2 

SUI 

R3 
22¢ 

SRI IW 

SFI 

BHI 

I 

--I 
29I/J7 I 
U6 I 

I 
I L I 3 I -, 

RI2 ;:;::: C4e) R57 I ") 
18 113'/J(/; PF 820 I 

I -) 

I J 
~ 

I 

RI3 R3! '"" ..' 
18 62 I 

3 ~ 2907 r 
E30 I 

I __ -I 

+VSW 

ENS WRT CUR 

R6 

I 47K 

45(8 I 
I Q2 

R5 1(31 47K 

5~)JF 45C8 
01 

SMI 
RI¢ 

R1 
430 

7 1/2W 
2~K 

6 

-= 

f 4 I 

3 

WRITE HEAD 
TRI<2 

ERAS E ENAS H 

3 

6 

TITLE 

1-0-E:?68V'JS 
alJlWnN 

RS 
36K 

R4 
10K 6 

WRITE CONTROL 
SCALE -+---+- !SHEET :. OF 

I 2 
5 

H9 
tGCZl 
IW 

SIZErcOO;1 NUMIlER 
Des MB929-0-1 
OIST. I ! i I 1 J J 
I 1 

I 
01 
! 

c 

T 
1 t 



AUTO~ATED BY PRTLST.I0(7) PAR ~ S LIS T SHEE'" Hl OF A2 
QTY PER VARIATION 

LINE ITEM DOCUMENT NUMBER PRRT NUMBER DESCR!PTION OJ REFERENCE DESIGNA~:; 

2 
3 
y 
,.. 
:l 

S 
( 

8 
g 

10 
11 
.. J. 

12 
13 
lLf 
15 
I • 
J.b 
17 
18 
Ig 
20 
21 ,.., 
... c: 
23 
2Lt 
25 
2b 
27 
'D ... 0.) 

-.'" 
c:~ -,., 
~, , 

-- ... . ~f-.~. 
I 

i u-CS-MS92g-0-1 CIRCuIT SCHEMATIC 
~ D-UR-~892g-0-0 UNIT ASSY 
3 B-DD-M892g-0-0 DWG DIRECTORY 
~ D-MD-5012g37-0-0 DRILL & ETCH DWG 
~ 5012937-00 M8929 

REF 
REF 
REF 
REF 

1 
b 1000001-00 *** THIS ITEM IS NOT USED *ll 
7 1000080-00 50 MFD 50V +75-10% RL EL 3 
8 1001bl0-00 .01 MFD 50V +SO-201. 25U CER 31 
g 1001739-00 II* THIS ITEM IS NOT USED *** 

10 1005300-00 *l* THIS ITEM IS NOT USED *** 
11 110012Y-OO *** THIS ITEM IS NOT USED *** 
12 1101938-00 **f THIS ITEM IS NOT USED *** 
13 1109991-01 *** THIS ITEM IS NOT USED f*f 
1, 110579&-00 IN YOOY PIV=~OD 1= lA 0041 SP 
15 1211813-02 SOCKET IbPIN Ie LOW PROFILE, 
IS 1300229-00 **i THIS ITEM IS NOT USED *** 
17 1300277-00 220.0 1.0 WIO.D I. CC 
18 13003b5-00 1.0 K .25 W 5.0 !. CC 
19 1300~79-00 10.0 K .25 W 5.0 I. CC 
20 1301322-00 iif THIS ITEM IS NOT USED *** 
21 1301YOI-00 *f' THIS ITEM IS NOT USED *** 
22 1302177-00 Y7.0 K .25 W 5.0 I. CC 
23 1302388-00 2.0 K .25 W 5.0 I. CC 
2~ 1302391-00 20.0 K .25 W 5.0 % CC 
25 . 1302Ybb-OO i*i THIS ITEM IS NOT USED *** 
2b 1302b02-00 *** THIS ITEM IS NOT USED '** 
27 1312g32-00 3b.O K .25 W 5.0 % CC 
~~ 131ygS3-00 1&0.0 1.0 W 5.0 x CC 
.J~ 131yg5Y-OO Y30.0 .50 W 5.0 % CC 

2 
1 

1 
1 
J 

2 
1 

C31-C33 
CI-C30,C~Y 

D2.D3 
XE13 

R3 
Rl 
RLf 

RS,Ro 
R2 
R7 
, I 

30 1510Y21-00 *** THIS ITEM IS NOT USED *** 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
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'P.K!MS92g-ML003 E rc] DES.ENG: H FINDEISEN DATE: OY-APR-78 

R.C!MSg2g-MLOOY F [DJ ~~~~~~~~~~~~.~~~~~~~~~~~~~ ~~~~~~~~~~~~.~~ •• ~ ••• ~~.~ •• ~.~~~ •• ~ •• ~~~~~~~.~~~ •• 
'[E] DOCUMENT NUMBER 
I [Fl RESP.ENG.: H. FINDEISEN DAiE: OY-APR-78 ~~~.~~.~~.~~~~~~~~~~~~~~~~~~~~~~~~ 

[Hl .~~~~~.~~~~~~~~~~~~ •• ~~~~~ ~~.~~~~~~~~ •• ~.~ SIZE!CODE! NUMBER ! REV 
[ J ) ! ! I 

[Kl MFG.ENG.: P. BARTON DATE: OY-RPR-78 K ! PL ! MSg2g-0-DBF ! ~ 
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AUTOMATED BY PRTLST.IO(7) PAR ~ 5 L I 5 T SHEET A2 1"1 ;: A2 II, 

QTv PER VRRIATION , , 
LINE ITEM DOCUMENT NUMBER PART NUMBER JESCRIPTION 00 REFERENCE DESIGNATOR 

~ 1 31 1510SgS-00 DEC~5C8 PNP 2?WT S1 00 20 Y 
.., 

Q 1. Q2 
"'4 

c 
32 ':!~ 15lLtgEd-OO TPQ2222 NPN SOOMW SI ~O 100 5 E24,EI8,E38,E32 J E31 vC 
33 33 151~'3b2"OO TPQ2g0? PNP 500MW 51 ~O 100 5 E~7~~30 E~O'E3~ E33

7 
~~~ 

3'1 3~ 19O9OEl7-00 7LfH71 FF-JK MASTER SLAVE 12 g Ec-t.~SEg, .. ll,E15,EL ,_Cw 
'"'Ie: 35 11310741-00 7YO& INVERTER GATE-HEX I 2 Eb,E3 
.J .... 

3& 3& 1912b97-00 LS17Y FF-D HEX W/CLEAR 3 E7
1

E82EIEl 
"l~ 37 1912801-DO LS02 NOR-GATE-QUAD 2IN 2 E2 .E '3 .:;1 
38 38 11312803-00 7LfLSOlf INVERTER GATE HEX 3 EI0~Ellf.E28 
3g 313 lq12807-00 L510 NAND GATE-TRIPLE 3IN 1 [20 . 
YO 40 lq12820-00 LS51 A-O-I GATE 2-WIDE 2I 1 E27 
41 41 1q128Y2-00 LS138 DECODER-THREE INPUT 1 E3g 

(. 
,2 1.12 lQ13312-00 7~28P NOR GATE-QUAD 2IN POS 2 El E22 
Y3 Y3 1 q 1'~Li51-00 74LS393 COUNTER6BIMARY,YBIT 2 E19,E2& 
YY ,4 lQ1YLfbb-OO *** THIS ITEM IS N T USED f*f 
,5 ~5 2113b4b-00 *** THIS ITEM IS NOT USED *** 
YEl y& QaOb732-00 EYELET,ROLL FLANGE .1210DX .21Q 4 
Y7 47 9008337-0b HANDLE, FLIP CHIP, MAGENTA 2 
LtB Y8 23251AI-OO AI-07 1 E13 
yg Lf'3 lQOQQ2Q-00 7'117 BUFFER GATE-HEX 1INP 2 E12,E25 
50 50 1110&72-00 IN 7'17A VZ= 3.b 5'/ 1 D1 .. 
Sl 51 1300228-00 100.0 .50 W 5.0 J. CC 1 R11 
52 52 130212'1-00 18.0 .25 W 5.0 I. CC 18 R12-R2g 
53 53 1312Q2Q-00 El2.0 . 25 W 5. 0 i~ CC g R31-R38,R85 

( 5Lt 54 13018g0-00 500.0 .25 W 5.0 I. CC 18 R39-RSb· 
55 ""'" 1301775-00 820.0 .25 W 5.0 i~ CC g R57-RG5 

!:I:J 
5& 50 13003Ql-00 1. 50 K .25 W 5.0 I. CC 1 RElo 
57 57 1312Q30-00 5.10 K .25 W 5.0 I: CC . 18 Rb7-R8Y 
58 58 1312'331-00 &.20 K .25 W 5.0 I. . CC 1 R30· 
5g 5g 10101378-30 .1 MFD 50V 101. CER 1 C3, 
SO &0 1001&33-00 1300.0 MMF IOOV Sl.200PPM MICA 9 C35-CY3 
Ell &1 gOO8301-01 SCREWtPAN,PHIL Y-YOX 1.14 SS '"'I c 
&2 be: '300b557-00 NUT J P , Y-40X llY AF 2 

:( 

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

! ! ! ! ! ! ! !TIiLE !! 
! D ! I ! G ! I ! T ! R ! L ! WRITE CONTROL !SECTION A OF A 
I I I I I I I I I 

!~~~!~~~!r~~!~~~!~~~!~~~!~~~!~~~~~~~~~~~~~~~~~~~~~~·~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~~~~~~! 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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B 

R 

I 

o I 

REWORK INSTRUCTIONS: 
ECO ~ I 

COMPONENT ADDS 5iDE I: 
I - I ADD CAPAC '"':"OR 100 PF FP,CV '::24-9 TC E24--; 
1- Z ADD CAPAC:TOR IOC PF FRCi\'. EIC;> -Ie ""'0 G~D El"(H 

1- 4 

'-5 
1-- C:, 

HOTES: 

NEAR £;9-8 
ADD C.ADAC.I\()h~ ',OC PF FROry' FEE~THRL, l\IE.-::'.R ~3 

TC GND END OF (18 
ADD C.AP~C.\TOR 100 P!='" FRC'V B: TO BR \ AT 
FEEDTHRU APPRox. 3/4" ABOVE GO~D FINGERS 
~DD CAPAC ITOR. 100 PF FROM EZ\ - C; TO E21-8 
ADD CAPA.C.:TOR 100 PF FROM EZI-3 TO EZI-8 
(USE 5LEEVING) 

~--~~----
8 7 

8 5 

s 5 

4 

'J I 
-' , 

29~! 
i~ 
! 

I 
! 
1 
\ 
f 
I 

t3~~ 
I 

1-2 I 
C34 I 

1-6 
C.32 

1-5 
C31 

1-4 
C29 

8.31 
hi:.F. 

[TO! REV •. 

3 

/~2 

+ 

B 

3 

COMPONENT SIDE VIEW 

1 MS*IIG~59 

c 

B 

" M 

( 



(' 

D 

(: 
c 

( j 

a 7 6 5 

-~ allI!---iii·· 
.. 1""'17. -:ana:... ,.-_....;1c::3~>=12,--____ ;-P7 L 

~ V 
r--------: II ~ , !! ,----1-'-11 74S04 1-'-'10'--__ TP5 L I 74LS 164 E3 

E7 R7 (i)~';::.3---<~---<---+--+-TP8 H 

I 
I 
I 

74 LS27 

R6 (:)1-'-1=-2-----jf-----1----._---'---"_~P7 H 

Ii: I I 
R5 (J)!T·--l-i -+---~-TP6 H 

R4 \j)~110~+I_+_1 +------"-- TP5 H 

R3 (I)lf-i 6.:.... -'-I-If----i~--- TP4 H 
i I 

R2 (i~Jt.:5=::.:.--~ly~_--TP3 H 

I 
RI (1)lf-14-'------'--___ TP2 H 

STOP n L 
TP8 H 
TP7 H 

ABI 

fJ0 Rei \If-.-------TPI H 

CLK -CLR I 

8 9 
?4L~ 

flP CROM PERR H .... A;,,;..:v"'--_::..-o 

MAIN CLOCK 

+38----

+5V 

!OTEP SWITCh NO •• ,::.BR::":IT---! -C2-9---~-!li~ 
I 100 PF 

Z-:-EP SWITCH II/c..=B:.:=S.:...I-___ .L...,-:,.!.,Y 

+511 

-+-511 

R4 
Ii<. 

HALT SWITS!--' t-<C:a::Bt:.!.2~ ___ ____l'---~ 

I-iALT SW!T::;H NG,~B=-J:.....i ----~r=_l 

OVERRIDE L 

EIG 

TF7l~ 
+3C~'--------' 

74 LS74 

H N!C + 3C--+----1 

TP5 L 
OVERRIDE L 

~----~- HALT H 

TPS l 

3 

4 

elK l 

TP5 L 
~RESTART PLS H 

xr------~---CLR PC A L 

+ s·~ 
I D-'---'"------" 

SyS 

~R14 U-
~4.7K,.,,/1, 1~9 

B"I c. 74LS'l-'~ :) 7402 c..::~0'--__ _'B:;,.:D'_'I •• CLR PC ,_ 
::LR L"' l ~.r-~-----' .8~ ___ ----,--;~ £:8 ' o! E,2-'+ .-

C33 +3:;~ 
100 PrI 

3 

3~OP II 

TP 4 H--+-----1--~ 

T P 5 H -r--'---"'-l 

TP E H-~~~ 

BHI 
[F---r--__ WRT 

~WRT 
Av2 

C'lK ~ 

elK l 

~8 __ -A-N-III .. PC eLI( L 

1 

745 I " 12 PH -CLK l ~
~ EHZ 

I EI5 

PC A l 

STO" n to! r~+" 
-:: 

BS2 
STOP II l ~+~ E3 

-::-

AN() SEL l 

li2 ~ 

L ~~)3l 'V'-::: 
INH AMD H 

[)'-'II ___ RESET"- HALT L 

INH AMO 

MAINT SWITCH NO..="-T-------; 

H 

MAINT SWITCH NC..,;;.S....;N2"'--___ --l 

+5\1 J ~~3 

D 

c 



, ~--8 

o 

BSc 
Cf<'/v' 15 H 

c 

8 

A 

9 
£6 

lBGS 
lBLJS 

IBUS 

TBUS 

CROM 

CROM 

eRe'" 
eRO'" 
c;:;o~~ 

CROM 

CRCM 
CROM 
::ROIJ 

:ROM 

:ROM 
::ROM 

CROM 

7 

74 LS¢4 

S ___ .lIP CROM 15 L 

TO Jl..;:; CLi\ L 

7 

6 5 

6 5 

i 
h 

~~ 
v, , 
~ I 

C 33 

R!::. \/\. \..-- +S. 

~ 

IG ___ I MSB IN/OUT ~' 
LSB IN/OUT I I 

ALU MSB 8 ' I i \ 
ALU LSB 9 -:- I I 

: [ 

4 

3 

i 

\ 

Ii .-1 
:11 c 

1 _____ .l!C0 

OBleS 7 H 

:JBLiS 6 H 

OBuS :) H 

OBUS -I H 

STK BD 

DBl;S 

OBU5 

:B~S 

CBUS 

3 rl 

- H 

I H 

(/J H 

AMD SEL L 

3 

j.,(P (RO'/ "4 

74LS~~ 

E~~AT-::NI\S!K 

74::241 , 

3D L 

13 H 

2 H 
II H 

210 H 

r~ , 
EJI 17 M -;1/:1113 Ed.-JJ.D (BUS 7 " 

.u.p lBGS 7 Ii £FI M I,: i S EVI.J.Lp (BUS 6 H 
J)..P 18US G H 15 [': :~ ;1)17 E~~Jl.p :BUS ':; H 
"P IBUS 5 H EBI l3 D" .... .::,\ 1:3 EEZ P CBUS 4 H 

J,A ': H Eel ; I J3 "7, II '---.J.l 
..LlP rBUS " K~ , "j2~l.lp (BUS 3 H 
-.UP IBUS 3 H ELI ~ 04 ;:;-\ ,I' ~4 EM2.J.Lp GBUS 2 H 

S 2 H EM! C DS R5,1! r ET2 (>BUS i H 
.llP lBU I H~ 4 [>5 R6, I) j ': ~~JJ..P 
.uP rBUS " [.\1 2J7 K7\I"p-~JJ..P OBUS¢ H 
.llP rBUS IlJ H I 

2'3 --' 
,9 

~.:~:X L 

08US MLX ~-

D 

c 

A 

( 

( 

( 

l 
( 

I 



, 

8 7 

D 
+ 

( 
C 

( 

( 

A 

-r ""I 
! 1 . 

j J 
J 7 

( 
REVISIONS • -=:l 

/JG ...... ...... 8 

6 

+SV 

~RI~ IK IK 

i 12 07 

ROIv' 2 U.,AR2 :~DE 
ST'< BD L .. 

A52 ' 14tOS 

ATTEN' ST!<. SO l ~D4 
i 

MAINT H 1103 

JlP H 2102 

J..lP t. H 3101 

..LiP N H 400 

.uP CROMI7B H~ 
J..lP CROM 18 B H .. ES1 

..uP CRaM !9B H .. EK2 

74LSI38 
E4 

J..Lo CRaM 21 H 
ERI I SEl A 

l.iP CROM 22 H .. 
ED2 

21SEL 8 
ilP CROM 23 H .. 

EEI 3 iSEl C 

I 
EJ2 ! 

l.iP CROM 20 B H~ 4 . i 

~ J..lp CROM 24 H EN 
. t3A ,I 

AA2.BA2 
+sV" 1 (I THRU(2i 

BC2,BTI l=- -J 
AC2.AT \,(/lillj' I 

1 

5 

74l52S1 
I E9 

~"T~ Y 5 I BB0S 
EHI 

I ~88US 

wr-

JC27,C2s1+ 
t 6.Slif1 

AC 1 ... -----------E::.:N.:.:'2~ ... .llp CROM ¢ I H 

I I I 
[ 6 I 5 

>-' 

H 

I I 
f 4 

3 

aVE;:!. TOP CONNECTOR 

SIGNAL 

ilP (ROM rJ)rjJ B H 

J..lP CROM C/JI H (ACI) 

lJ..lP CROM 17 B H 

..LlP CROM 18 BH 

...lLP CROM 19 Bri 
I !.u.p CROM 20 B H 
! 
!JJ..P CROM 21 H 

Il.lp CROM 22 H 

i..Llp CR{)/I,I 23 H 

!..LlP CROM 24 H 

1 J.lP OBUS @ H 

lJ..Lp oeus H 

i J.lP OBUS 2 H 

jJ..lP OBUS 3 H 

I JJ..P oeus 4 H 

!J..LP OBUS G H 

IJ.LP OBUS H 

[JJ..P rBUS a H 

l..Llp 
I 
I...u..p 

rBUS I H 

rBUS 2 H 

reus 3 H 

rBUS 4 H 

reus 5 H 

rBUS G H 

rBUS H 

SSUS H 

i FMT CLK l 

: WRT CLK L 

I J.lP 08\JS ') H-

iJ.LP CROM 8 

I J..LP CPOM 9 

H 

H 

!.UJ;" CROM IGl H 

PIN ! 
WI I 
EN2 ; 

EV2 ; 

ESI J 
EK2 I 
EJ2 ! 
ERI 

ED2 

EEl 

ENI 

ER2 

ET2 

EMl 

ES2 

EE2 

EVI 

EL2 

EAI 

EKI 

EMI 

Eli 

Eel 

EBI 

EF! 

Ejl 

EH! 

EHZ 

EPI 

EF2 

EDI 

EP2 
~ 

EU2 ! 
~--------------~----

I 
I 3 

D 

c 

nTi.E rvT~8( pi 'I '\ ~_CC~,:)~ sl;r;1 HIlaIIl ··;.i~·:1 
I I~'~ V KV\""L"';'-_ ,\ 

BOARC=' : o ~~ MS'?c.2-,J- : L::::- --
SCALE ,- f- ISH!ET ,) OF .. , OtST.J 1 j I I I 1 1 , 

I 2 l 1 
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AUTO"ATED BY PRTLST.IC(S) 

LINE ITEM DOCUMENT NUMBER PART NUMBER 

P Ii R T 5 LIS T 

DESCRIPTION 

SHEET IH OF A2 
QTY PER VARIATION 

00 REFERENCE DESIGNATOR 

1 1 0-CS-H89&2-0-1 CIRCUIT SCHEMATIC REF 
2 2 0-UA-"S9&2-0-0 UN I TASSY REF 
3 3 8-00-"89&2-0-0 DWG DIRECTORY REF 
Y y 0-"0-50128&3-0-0 DRILL & ETCH DWG REF 
5 5 50128&3-00 I1Bg&2 1 
& & 1001&10-00 .01 MFO SOV +BO-20x 25U CER 25 C1-C25 
7 7 100530&-00 &.BMFO 3SV lOX S.TANT 2 . C27,C28 
8 8 130031&-00 Y70.0 .25 W 5.0 Yo CC 1 RlS 
g 9 13003&5-00 1.0 K .25 W 5.0 % CC 12 R1-RI0,R12,R13 

10 10 1300~Y7-00 Y.70 K .25 W S.O x CC 1 RIY 
11 11 1913~71-00 LS3&7 DRIVER~BUS~HEX,TRI- 1 Ell 
12 12 1912850-00 LSlb~ SHIFT RtG. ~BIT SERI 1 E7 
13 13 191053~-00 7YSOY INVERTER GATE-HEX II 1 E3 
1~ lY 1910539~00 7~S20 NAHD ~ATE-DUAL QINPU 1 E12 
15 15 1910SYS-00 7~S112 FF-JK DUAL,EDGE TRIG 1 E22 
f~ l~ i~l~~~~:~~ SN 7i~~5~ ~~6'~~~~-iju~~ ~IN~PO 1 ~i~ 
f~ f~ f~f~~~~:~~ L[~6~ ~~~D-~Af~~~~A6R~i~;'~ ~ ~i3,E2Y 
20 20 1912813-00 LS27 NOR GATE-TRIPLE 3In 1 E2 
21 21 191282~-00 LS7Y FF-D DUAL,EDGE TRIGG 3 El&,Elg,E23 
22 22 1912853-00 LS175 FF-O QUAD 1 EI0 
23 23 19128&q-00 LS27g LATCH QUAD-S-R 1 E21 
2Y 2Y 19132QS-00 2901 BIPOLAA "ICROPROCESSn 2 E17,E20 
25 25 190900Q-OO DEC 7Q02 NOR GATE-QUAD 2IN 1 EB 
2& . 2& 1910S3&-00 7YSI0 NAND GATE-TRIPLE 3IN 1 £15 
27 27 1912SY2-00 LS13B DECODER-THREE INPUT 1 EY 
28 28 1913Q93-00 7QS2Yl OCTAL BUFFERATRI-STA 1 E5 
2g 2~ 1211813-02 SKT IC l&PIN DIP GOLu PLATE 1 E2S 
30 30 IB12131-00 OSCiLLATOR, XTAL 13.82Y MHZ 1 E1 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~+~~~~~~~~~~~~~ 
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SHEET R2 OF A2 AUTOMATED BY PRTLST.IC(5) 

LINE ITEM DOCUMENT NUMBER 

P R R T S ~ I S T 

DESCRIPTION 
GTY PER VRRIATION 

00 REFERENCE DESIGNRTOR 

31 31 
32 32 
33 33 
3~ 3~ 
35 35 

PRRT NUMBER 

'300B337-0b 
'300&732-00 
1'312803-00 
100001b-00 
'310725b-11 

~~~~~~~~~~~~~~~~~~~~r~~~~~~~~~~r~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

! ! ! ! ! ! ! !TITLE I! 
! D ! I ! G ! I ! T ! A ! L ! MICRO PROCESSOR SORRD 1 !SECTION A OF A I 
I I I I I I I I I 

i~~ri~~~i~~~i~r~i~~~i~~~ir~ri~~~~~~~~r~~~~r~~~~~~r~~~~r~~~~~~~~~~~~~r~~ir~~~~~~~~~~~~~~r~~~i 
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2S 
26 
27 
28 
29 
30 
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10 
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1 1 501288£3-00 M8g£3o 1 
2 2 1001£310-00 .01 MFO SOV +80-20% ZSU CER 30 CI-C30 
"'l 3 100530£3-00 c.BMFD 35V 10% S. TANT 2 C3l C32 w 
Lj Lj 11310£350-00 7Lf1bl COUNTER
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SYNCHR. UP If ElS:E2'i,E25,E2g 

5 5 FH2oLf7-00 LS257 NUX 1 F 2 (QUAD) 2 E23,E28 
lJ lJ Iq12bLf8-00 L5251 NUX 8 INPUTOTRI-STA 1 E'3 ., 7 1'312801-00 LS02 NOR-GRTE-QUA 2IN 1 EILf ( 

8 8 1'312825-00 LS70 FF-JK DUAL W/PRESET 2 Eb,E30 
g g 1Q1281.J7-00 LS157 t1UX 1 OF 2(QUAO) 2 E2 EI.J 

10 . 10 1912872-00 LS377 FF-D 88IT W/ENA8LE 2 E3'E13 
11 11 lQ1Lf708-01 FIFO SLOW (07I.J01) Lj El~£E18£E22,E27 

(-
12 12 lQ11573-00 7"15280 PARITY GEN/CHKR29SIT 3 El, 17, 21 
13 13 lQ1279g-00 LSO·O NAND-GATE -QURD IN P 1 E5 
ILf 1"1 lCJ12803-00 7I.JLSOLf INVERTER GATE,HEX ' 1 EI0 
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3 BEl 
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D SLC I h ----------,..-+1- I 'V= 16 oj ___ DATA SILO I H 
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15 

E8 D~b'-~ 
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D3 
D4 

I/OWRT ClK L 

X)~2 --"---- Pl._US 3 

-= 74LS¢4 

BSI »- F (FIOM 21 H •• --='-' ---._--/ 
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,",,5 H----+-+--L --1..;A5 03~CROM 14 H 
A6 rl-- -------------- j -+--;.-1 --LA6 

A7 H-~---------~~A7 0-1-~ CROM 15 H ________________ ~_ ,__________ ± 16 AS 

;~ :-------,----------------------- m~ 1:9" m: 
I$ 

r'--~ 

.-L 

CI'\JM 13 

1f;6 H 

~9 H 

i¢ H 

II H 

7::'S=60~~ 
~ i E~5 

H ---"---iC¢ 
n' 

CROM flJrp 
ChOM ¢ I 

CROM !/J2 
CROM 03 

H-----"'-iL'1 6 
H~D: f-:i,.-.....-----

, ODD: 1./0 

I/O CROM 04 
CROM !/;Is 
CROM ¢6 

CROM 07 
SST P 

: :~~; I 
H~D6 ~ H~D7 E~~-
H~D8 

l_-------'1 

174LS2:L~7 
2 I E32 

CROM t/Jt/J H -----1A¢ -r- if; 4 I/O 

CROM ¢I H~AI 'fz-' 
CROM 02 H~A2 il 7 r/o 
CROM ~3 H~A3 I 

DATA INf/; H --:U 80 f 2- L rIo 
DATA IN H ~BI I 

I 2 H ~~B'; I, 
DATA N, - f '3 '_1_,"_ I/O 
DATA IN 3 H _I~;q-=; 

10Ul 
74 LSt/J8 ,CaNT 5r/J 

H~::,' YI::1 1 

L~~-~J~ 

PC SOCKET 

A6 H~' 
A5H~ 
A4H~ 
A3H~ 
A0 H 5, 

AIH~ 
A2H~ 

SOCKET 
XE3¢ 16 

15 
,14 

13 

12 
II 

I 

9 

-:: 

A1 H 
A8 H 

A9 H 

r;o 
I/O 
-s..jo 

I BUS 

leu.::. 

I BUS 

I BUS 

CROM 
CR.0M 

CROM 

CROM 

CFOM 

: RO!,1 

CROM 

CRaM 

¢ H 

I H 

2. H 

3 H 

rtJ8 
09 
I¢ 

II 

1.0 

13 

14 

15 

BA2 
AA2 

3 

ODD PAR L 

I/O CROM ¢4 
CROM 1/!5 
CROM 0s 
CROM ~7 

DATA IN 4 

DATA IN 5 

DATA IN 6 

DATA IN 7 

174 (-:>257 I 
2! E':::5 r-

:~:: i:~ f¢ 4 I/O 

H- 1,1 Ai -/ I L I/O 
H 11 A3 -- I 

I 
H 3 BI/! f<:.~ I/O 
H~BI I 
H 10; B' 112 
~ c. f 3 p.=-- I/o 
~IB3 I Tr 

.~ -._---"-----

1- 5V .~--rl-------rl----,---l-=l 

T CI THRU 02 I, +TC33 , +T C34 

GNO,. 
AC2 
8C2 
ATI 
BTl 

6.8LLf J 6.8.ilf 

C·01jJ.f-j - 1 

I BUS 4 H 

I BUS 5 H 

I BUS 6 H 

I BUS 7 H 

I REVIS!CNS .., 

;~KI CHA~N~=~_' ---=------------~----------------~----------------~----------------~-----.--------~r_--------~----~r---·--~--------~-----------------rI~Trr~L~E--------------------------~~~~----~~~------
! - I Ii I . I 10 SECTION 7 

I _ .. . SCALE SHUT 3 Of 3 

I 6 5 [ 
DU .... _. _ .. 

8 7 3 2 
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AUTOMATED BY PRTLST.2E{3} PAR T S L S T SHEET Ai OF A2 j 

PE~ VARIATION QTY 
LINE ITEM DOCUMENT NUMBER PART NUMBER DESCR:PTION 00 REFERENCE DESIGNATOR 

1 D-CS-M89Sf-O-l CIRCUIT SCHEMATIC REF 
:l .... 8-DD-MSgh7-0-0 DRAWING DIRECTORY REF ... c. 
3 3 D-UA-M8gE,7-0-0 UNIT ASSEMBLY REF 
y ~ D-MD-5012887-0-0 DRILL & ETCH O~AWING REF 
5 5 5012887-00 M89S7 1 
h S 1001&10-00 .01 MFD 50V +80-201. 25U CER 32 CI-C32 ., 7 100S30b-OO b.8MFO 35V 101. S. TAtH 2 C33

t
C3Lf ( 

8 8 1912801-00 LS02 NOR-GATE-QUAD 2IN 2 E3
0 

35 
9 13 11312803-00 7LfLSOLf INVERTER GATE HEX 1 £1 

10 10 1912805-00 LS08 AND GATE-QUAO'2IN PO 1 E20 
11 11 1912807-00 LS10 NAND GATE-TRIPLE 3IN 1 Elb 
12 12 1912813-00 LS27 NOR GATE-TRIPLE 3IN 1 E2 
13 13 1912820-00 LS51 A-O-I GATE 2-WIDE 21 1 Eg 
IY lY 191282Lf-OO L57Y FF-D DUAL EDGE TRIGG 1 E1 
15 15 19128'f2-00 LS138 DECODER-T~REE INPUT. 3 ELf qE7,E22 
lS IS lCJI28'fS-00 LS155 DECODER 2 OF YCDUAL) 1 El 
17 17 19128Y9-00 LS1S1 COUNTER~SYNCHRA'f8IT 3 E11,EI7,E29 
18 18 1912Sq7-00 LSI7'f FF-O HE' W/CLE R 1 ElY -
113 113 1CJ12SY8-00 LS251 MUX 8 INPUT, TRI-STA 1 E15 
20 20 19l2SYe-00 LS253 MUX 1 OF 'f (DUAl) 1 E27 
21 21 1912bLf7-00 L5257 MUX 1 OF 2 (QUAD) 2 E25,E32 
22 22 19128&'f-OO LS27C3 LATCH,QUAD-S-R 2 E28,E33 
23 23 1CJ12871-00 LS375 LATCH 1 E23 
211 2'+ 1912872-00 LS377 FF-D 88IT W/ENABLE 1 E2E> 
25 25 1910C350-00 7YS7Y FF-O DUAL (-Y5 VERSI r E31.f 
2!J 2b 19105Y5-00 7YS112 FF-JK DUAL EDGE TRIG 1 E21 
27 27 1910552-00 7YS19Lf SHIFT REG.:Lf8IT RIGH 1 E8 
28 28 1911573-00 7YS280 PARITY GEN/CHKR~98IT ~ ~~lE3b ... 
213 2g 1913S70-00 7YS373 LATCH 881T TRA P TR 1 

1913b71-00 7LfS37Lf FF-O OCTAL TRISTATE 1 E13 30 30 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~rr~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r~~~~~~~~~r~~~~~~~~~~~~~~~~ 

REVISION HISTORY !8ASIC PART NO: M8ge? ! !!!!!!!! 
~~~~~~r~~~~~~~~~~~~~~~~~~!r~~~~r~~~r~~~~~~~~~~~~~~ DRN: WEIN8RENNER DATE: 22-AUG-78 ! ! D ! I ! G ! I ! T ! A ! L ! 
ENG ECO NUMBER !REV !SECTION A OF A ~~~~~~~~r~rr~~~~~~r~~~~~~~ ~~~~~r~~~~~r~rrr!r~rrr~!~~~!~~~!r~~!~r~!~~~!~~~!rr~! 
~~~ ~~r~rrrrr~rr~~~~!~r~~I~rrrrr~~r~~rrr~r~~~r~~~~ !TITLE PARTS LIST ! 

00000 !A SECTION.VARIATION INDEX CHK'D: W. CASSIDY DATE: 22-AUG-78 ! I 
Cl MLOOI !8 fA] 00 ~~~~~~~~r~r~~~~~r~~~~~~~~~ ~~r~~~~r~~~~~~r.! 110 SECTION 3 
P.K MSq!J7-ML002 !C [8] I 
P.K MSgb7-ML003 !D [C] .DES.ENG: H. FINDEISEN DATE: 22-AUG-78 ! 

! [OJ rr~.~ •• ~~.r~~~~~~~~~~r~.~~ .~~r~~~rr~r.r~~~!~r.~rrr~.r~~~~rr~~~~~~.~~.~~~~~~~~ 
rEJ ! DOCUMENT NUM8ER 
fFJ RESP.ENG.: H. FINDEISEN DATE: 22-AUG~78 !~~~~~~r.~.~~.~.r~~~~~.~.~.~.~~~~~~ 
(HJ ~.~r~r •• rr~~~~~r~~.~.rr~.~ ~r.r.r~ ••• ~r~~~~!SIZE!COOE NUMBER ! REV 
r J ] I I I 

[K] MFG.ENG.: E. PINA DATE: 22-AUG-78 ! K ! PL MSg&7-0-DBP ! 0 
[L] rrr.~rr~.r.rrrrrr~r~~~.r.~ ~~~~~~~~~~~r~~~.!~r~~!r~r. rr~rrrr~~r~rr.~~r'~r.~.~ 

[Ml ASSEMBLY NUM~~R: TOP DOCUMENT NUMBER: FILE NAME: ~EDIT #. 
. ! [H] .D-UA-MSgb7-0-0 TSG~ ZD322D.PLS ! 8 
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PAR 7 5 LIS T SHEET R2 OF A2 HUTOMATE~:y ~~TLST.2E(3) 
QTY PER VARIATION 

LINE =JSJ~ENT NUMBER PART NUMBER DESCRIPTION 00 REFERENCE DESIGNATOR 

~, 

wi 
.Jc 
33 
3Y 
35 
3S 
37 
38 
3'3 

2300DFI-01 
~000732-00 
g008337-0b 
1211813-02 
1211000-00 
23'f70FI-00 
23'i77F1-00 
23'i78FI-OO 
23'i7QF1-00 

f*f THIS ITEM IS NOT USED **i 
EYELET,ROLL FLRNGE .1210DX .21g 
HANDLE FLIP CHIP MAGENTA 
SOCKET' 10Plti Ie LOW PROFILE, 
SOCKET 18PIN Ie LOW PROFILE 
FI-Ol 
FI-Ol 
FI-Ol 
FI-Dl 

y 
2 
1 
Y 
1 
1 
1 
1 

~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I I ! ! ! ! !TITLE !! 
D ! I ! G ! : ! T ! R ! L ! 110 SECTION 3 !SECTION A OF A 

I I I I I I I I 

~~~i~~~!~~~!~~~!~~~!~~~!~~~!~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~~~~! 

E30 
XEo XE12 XEIB XE2Y E2L.!! I , 

E18 
E12 
Eo 

~~~~~~~~~~~~~~~~r~~~~~~~~~~~~~~~~~~~~ 

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

! K! p~ ! MSgb7-0-D8P ! D . 
!~~~~!~~~~!~~~~~~~~~~~~~r~~~~!~~~~~~! 
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c 

B 

A 

8 

1MtU~. ii!fIJ--I. __ l ...... .... 
1978 ____ 1110 

NOTES: L INSTALL ITEM 13, ~CKETS, 
BffORt. INSTALLING ITEM 15, 
ROMS. 

B 

7 6 

7 

---------L---
5 4 

I 

3 I D .. I fJ-RJ;!;69W 1:12.1 2 

12 

112> :SD~ 

ETCH REV. 

o 

+ 
+ 

+ 

+ 

+ 

+ A 

8El8GB 
+ 

+ 

1 :~++ ~ It 
+ 

+ 
+ + 

+ + ++ + + + + 

II~ + 
+ 

+ + + +1 C37 I Ir + + 
+ +++ + + 

B 

v U T S R P N M L K J H FED C B A v U T S R P N N L K J H F E 0 C B A 

o 

c 

B 

I 
I 

A 

A 

____ ________ -A--_____ _ __ ........ _---'~ ___ 1 ________ =-r-· ____ ~ __________ ~ ___ 1 ____ ._: ____ .L_"'"'_.;.M:.:;L.:;2;.:1_= .. ~S,:;I.:16=O;;0%9:;;: ;; .. -~:-. 
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I 
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( 

D 

c 

1 
I 
1 
i 
I 

I 
BI 

8 

SEE FIGURE 

lSHT 2) 

8MI 

7 6 5 4 l 1-0~68~ 

I-~ Ij:~" 'j:" E6 I rj:~ Ell r~~"6 I ~:(I ~~'26 ~~ ". 

--.l A2 I -.!.. A2 -.!.. A2 ' - A2 I -2 A2 -.!.. A2 2 A2 
4 A3 RI 14 ~A3 RJ f-'-14..:....-__ ""'1 ~ A3 Fl.l 14 ' ~ A3 RI f-'.J4-'--__ .., ~ A3 RI 14 ~ A3 Fl.1 14 ---1 A3 * 1 ~ A4 RZ 13 * < ~A4 R2 13 * -2 A4 R2 13 -2 A4 R2 13 * < -1 A4 R2 13 "* ~ A4 R2 13 * -2 A4 

, ~A5 R3~ --f1A<' R3~ -1. AS R3 ~ * < ~ AS R3E-- ~ AS R31L-- .-.f A5 R3~ --1 AS 
l/.h R4~ 1';' R4~ -LAG R4~ -L/.h R4~ -L A6 R4...!..L -.!.A6 R4~ ---'-A6 

17 A7 17 A7 -1l A7 -'Z. A7 --.Jl A7 ~ A7 -!l 1>.7 

L 16 AS 16 AS ~ AS ~ A8 I.J§. AS I ~ A8 ~ AS 

15 A9 ~A9 .~ A9 ~ A9 '--~A9 I . .J.2. A9 '-..-'.2 A9 

RI 14 

R21-"1~3 ____ .., 

R3E..
R4...!..L 

1 

I r~~ , iCYf~ I yT~0 ,lT~ 18 ~0 I ,. ~0 y~0 
PC I~ H~~----------------~-+----~-r~+-------~--~---+-+-+-r--------L-~----~~r;------~~-+----~+-+-r-------~~-----+_+~I ~------~~+----4~-+~--------J 

BANK I NRM L--+_----------.-------~----~;_~+_----------~--_+_+_r;_----------~----~r;_+----------~----~+_+_~--------~----_r_r~~----------L---_+_+_+_r--------~ 

I 
1 

I 
I 

I 
I 9 

1 74SI~ B 
II E34 

CROM 20 H 

CROM 21 H 

CROM 22 H 

CROM 23 H 

\ 

! I 
! I 

III'~: 
AP2 

JJ..P 

~B2 
r-----I .. t- ROM 2 L 

CROM 24 H 

CROM 25 H 

CROM 26 H 

CROM 27 H 

ReM 
EXTENSION BOAf: 1 

B-DD-M8968- ~~. 

D 

c 

~sc~"'L~E:::~~~~::W~~2l~~~~~l.-jl_'.-
·~~~~~~--~~~~~~"~----~=-----------ii------------~----------'-----------~~----------~----______ ~~ __________ ,_------------~----------,_--------~~-e~e~T--~------.,----~~~~;_~~~.J:j 

7 6 5 4 3 2 



o 

c 

8 

A 

8 

~A~ E3 

~AI 
SE.E FIGURE 1 - -LA2 

" 3 A3 

~* ~ -2A4 

+5'1 

ItA 
RNI 
EI5 

PC 0 H~8P....;I_-+---,\NY--l 
PC , H eNI 2 

PC 2 H BN2 :3 
PC 3 H BRI 4 

PC 4 H.,-::;85::::,1_4---,\NY--1 
PC 5 H BU2 6 
PC 6 H~8U~I __ ~7~~V-1 
PC 7 H~BT~2 __ ~8~~~ 
PC. e H BS2 9 
PC 9 H BR2 10 

.., 

-1. AS 
-.l A6 

--11. A1 

....l§A8 
. ...J2 A9 

7 

I 
RI 14 
R.2 13 

R3~ 
R4c.!.l-

~
8P2 J.LP CF()M ~~ H 

AC' P (ROM ~I H 

AS I Jl,P CROM ~2 H 

'--___ B--jM ... 2:..lLp CROM ~3 H 

CHK 

life '0III0i NO. 
'*' 131' 

8 ... 1 4 
WRT elK ~>-----:QG2~ Y</! 

.lLP (ROM 24 ,..-_..;:5'OG28 ENABLE Y I 

.up CROM 01 11-_...;:6""1GI YZ 

JJ.,P CROM 

J.lO CRO~ 

8 7 

(35 

·~'.ufL 

6 

I 
j AJI 

I
, -jl.J,.LP 

I 
~.lLP 

AE2 
'---~~"'.J..LP 

AJ2 
"----.... J..LP 

+5V 

6 

R2 
22(/1 

RI 
33~ 

+3V 

STS BANK L 

(ROM 04 H 

CROM 05 H 

CRaM ~G H 

CROM ~7 H 

5 

~J..L.P 
~.W' 

AT2 
'---~"' . .lJ..p 

BVI 
'-------I_ .. Jl,p 

Bli 

CROM ~B H 

CROM ~9 H 

CROM I~ H 

CROM II H 

SEl BANK \ L~ 

.4 

CROM 12 H 

CROM 13 H 

CROM 14 H 

CROM is H 

J,1.P CROM 25 H 

+31/ 

f ~~- BANK I EXT L 
I-*--''----------+-~ 

+3V 

~cr;;~ BANK , NRM l 
P'--,--------~-

5 

3 

~J.lP 
~J,.LP 

API 
1---~ ... ,.lLP 

A'i'.lLp 

74L5¢¢ 

(ROM 16 H 

CROM \7 H 

C;-:OM 18 H 

CROM 19 H 

1- 0- 8968IN 
a)8~N 

~jJ..P (ROM 2!6 H 
881 

~Jl,p CROM 21 H 
SK2 

'------l ... .lLP CROM 22 H 
BJ2 

'-----~~~p CROM 23 H 

'Pc 0 H 5 A0 

PC I H 6 AI 
PC 2 H 7 A2 

PC :3 H 4 A3 RI 14 

PC 4 H :3 A4 RZ 13 

PC 5 H_2 A5 R3 12 
PC G H I R4 II 

PC 7 H 17 A7 

PC 8 H 16 A8 
PC 9 H 15 A9 

ITI ([2 

*" 8 I 

FIGURE \ 

I -* ALL ROM CHIPS HAVE 
THESE AOORE5S 

I I CONNECTIONS IN COMMON. 

I· EI-E4 EG-E9.EII-EI4 
I EI6-EI9, E21-E24 & E26-E33 

I 
I SKI 
~p (ROM 24 H 

SFI 
~jJ..P (ROM 25 H 

BEl 
'------I .. .lLP CROM 26 H 

i ___ Il,--j~ ... 2.lLP (ROM 27 H 

D'-"'-- ST8 BANI< l 

AA i,AA2,e~ I,BA2 
tSV. . :c: THRU 041 I I 

:::r: l f06 jt.107 
•AU~I_,B_C_I_'A_C_2_'4-______ --''----r __ ~~". __ 6 __ .8JLj~_ B(2,AT1,BTI . 

TITLE 

ROM EXTENSION BOARD 
SCALE SHEET 2 OF 2 

3 2 

o 

c 

8 

A 

i 
I 

l 

( 

( 
I 
I 

1 

I 
I 

1 
I 

f 
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AUTOMATED BY PRTLST.ID(lO) 

LINE ITEM DOCUMENT NUMBER 

, 
! J 

1 
2 
3 
If 
5 
b .., 
{ 

8 
9 

10 
11 
12 
13 

1 
2 
3 
If 
5 
b 
7 
8 
9 

10 
11 
12 
13 SEE NOTE 

PART NUMBER 

PAR T 5 LIS T 

DESCRIPTION 

SHEET Al OF A2 
QTY PER VARI~iION 

00 . REFERENCE DESIGNATOR 

CI-C35 
C3b,C37 
R2 
RI 
E15 
£5 
E25 
EI0 
E20 



AUTOMATED BY PRTLST.ID(10) . PAR T 5 LIS T SHEET A2 OF A2 
QTY PER VARIATION 

LINE ITEM DOCUMENT NUMBER PART NUM8ER DESC:~ I PI' I ON 00 REFERENCE DESIGNATOR 

30 30 23bllFl-OO FI-Ol 1 E8 
31 31 23~1qFI-OO F1-01 1 E13 
32 32 231120FI-OO FI-Ol 1 E18 
33 33 23lf21Fl-OO FI-Ol 1 E23 
31i 31i 23lf22Fl-OO FI-Ol 1 E28 
35 35 23&12FI-OO FI-Ol 1 E32 
3& 3& 23lf2lfFl-OO FI-01 1 Eli 

. 37 37 23b13FI-OO FI-Ol 1 Eg 
38 38 2JIf2bFl-OO FI-Ol 1 E1Lf 
Jg 3q 23lf27Fl-OO FI-Ol 1 Elq 
LfO 'iD 23lf28Fl-OO FI-Ol 1 E2'i 
1fl 1fl 23lf2c)Fl-OO FI-Ol 1 E2q 
li2 Lf2 23blliFl-OO FI-Ol 1 E33 

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

! ! ! ! ! ! ! !TITLE I! 
! D ! I ! G ! I ! T ! A ! L ! ROM EXTENSION BD!SECTION A OF A 
I I I I I I I I I . . . . . . . . .. 
!t}~!t~}!}}}!}}}!}}}!}}} !}; }!}}}}}}}}}}}}}}}}}}}}}}}}}}~~~}}}~}}~~~~}~~!}~~~~~~~~~~~~~~~~~~! 

L 
!SIZE!CODE! DOCUMENT NUMBER ! REV 
! I I I 

! K! PL ! M8Qb8-0-DBP ! F . 
!~~~~:~~~r:rrr~~~~~~~~~~~~~~~!~~~~~~! 
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J 

H 

( J 
E 

I 
( ( 

(-

I: 

7 

I0.65a'-'~.,)CIrJ R=F 

;PO.5'." '31.":'~ 

1 
!C.42I~~ REF 
Z64.66/1iM 

I 
I 

/ 

• 5 

• 

2 

~
29 RED 

. 33(QTYilREF 

5 REF 

3'~'l 

5 

TO CHASSI.s I AOI-4ER[. ITEM 11' 

'WHERE SHOWN 

VI EW B-8 

. 4ICQjtTY4)Q 

42 

40 (On 2) 39 (OTY2) 

VIEW (-( 

I 
If 
! 

I 
~ 
I 

; 

14-

I , 
~ , 
iD 
! 

! 
L... 



-

H 

-

F 

-

E 

D 

-

c 

-

-I 

J 

• l 7 I 6 I 5+ • 1 1 I 

WIIi'NG TYI leAL 
fOE "OTt-' ~:"bZ8'·OO 
Afi() 701SL;r)--nj 

8 14 ORANGE 40 C3-'+' - 32 FI-I 
8 14 BLUE 28 J2-4 30 F2~ 
8 14 ORI-16E 27 J2-1 --- 29 FI-2 28 
9' 14' BLACK I PI-I -- 12 T81-2.o. 

I 9 14: E;..t.CK 1 2 PI-2 --- II T81-4,o, -- HARNESS-
9 ,4 SLACK 3 PI-3 --- 10 T81-51. -- UNE 
9 14 RACK 4 "- PI_4 -- 8 TBI-7A -- FILTER 

~Q~j-+-:~~~~:~~~~~~~7-~7~--~-':~:=-~F---~===1--9~7--~~;~::~~~:A7A---+~~~-1~~ 
19 T81-2A TB 1-1,0, 30 
19 TB,-4A -- --- 181-3" 30 
J':-' T81 6A TB 1-5A 30 
19 - --1- TEll-SA --- --- T81-7A 30 
,'1 :-81-4,0\ --- --- DI 

TBI-4~. - -- CI 
TBI-28 -- DI 

:~ -= -__ -_-_ -_ -_-_ ~:I, ~;B=-B _-+--::..-::..-=-+-~-=--=~-=--+_.::.C 1'-__ -+-:=_ -==_-+----~ 
~1~9-+--+---~r--~--~.B~'-.8~B~·~-------+-----~~~~2=-2 ----~-_-_-_~r----~ 

I·~::~rl------~+-~------~~--=~--=~:~~~:~~~~:-~~~,:~._=.=~=======~=======~=~==~~~~======~=======~======~ 
2" i I~ .• ~ - F3 - I ---, -- PI-7 33~2a . LINE 

I 

~2,9-·-_+_I~-p-+'~~~u~~=---r--~-=-~4=-~2=----4--------+---4~~P--~1-~~---+~3_~3_-~~~~~~LY 
f----,;-"",-·+--,I:-:;--+,""',=-+---;---._'7"'7- C·1JW'016294 

, 2
2.· .. 1' 14' REC J4 -I ---+,- --+----+----::cp3=--· ,...2--t---:-,28::----+~---'--t 

~~~'~4~!~G~~~W'Y~E~L~__l___"~'4--~3.----~--~==~~~~G~N~D--2~--~~~16~'~~~------_1 

I
I !:! 'l~j 

6 14 BLACK 

'-j 

11- I 
TI-2 
TI 3 
T\-4 

-- TI-~ 
I T'·( 

--- -1-7 

I-
i ! 

-I 

--, TBI-Z9 
-- TBI-48 

rBI-58 
TBI 78 

-- "'S2-IA 
" :52-2.0\ 

--' T82-3A 

XFORMER 
ASSEMBl'r 
D-IA-<016292 I ~;:~ :~~~ TI· E, TB2-4A 

U ! 'j,~ ~ -~~~~~ !:~~: i~~-:~-~~==~~-· ~~~ ==_-=~==_ : 

(,,~, ~':_+~1~4~~B7~~C~K._r-------_+-~J~I~-I~--~~~~4_=~~~r___~C6~1---3~ __ +_-----_1AC INPUT , 14 BLACK --- J H! -- -- C81-4 - IISSEM8l'l 

I - e'.u£ -- FLI-2 -- --- C81·2 _ 

I 14 GIHVYEL -- FLI-GNO - -- GNO I -
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WIRE 'ABLE 7016287-00 

DEseRI PT ION ITEM 
AWG COLOR '}11TH WITH REMARKS NO REMARKS 7016287-00 120V 
14 BLACK 7 -8 9 7016287-0 I 240\/ 

JUMPER I 

JUMPER 
JUMPER D 
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14 
8 16 14 8 J 
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SECTION A-A 
7016287-01 ONLY 
SCALE: NONE 

SECTION A-A 
7016287--00 ONLY 
SCALE: NONE 

4 

PIN 
6 REF 

6) 

i~~ 7) 

~------4 ~ 8) 

70f6287-01 
240 VAC 

I J 1 PI i 

i REF I I 
)1) 

.-------~>2 > 
I 

LOCp~1ING I ~~.BRN 

6 REF I. ~ ~~!T~GNDI i.l. 

r+------73> 

I FL CB 1 i ~6) 

i 1 ~-t---~)7> 
i --'--~ 

I
ii 2 4 ''-----~) 8 > 
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7016287-00 
120VAC i 

CAUTION OFF SHEETS ?,A,R 1 S LI::;r , 
REFER TO K-PL-70 !6?8l-0-DBP (Z178 4 ') I 

DESCRIPTION I OWG.JPART NO. I lTE~:N01 
UNLESSOTHERW:SE SPECIFIED DIMENSIONS ARE IN lNOiES -; 

AllGlES CLASS OF NOMINAL DIMENSION MIIGI ~ -"-j 

iff 30' ACCURACY """'ft D_~ft "l'~R 4.ii 'l"N . ,,:~. .,' 
~:~ IN (CHECKON£J O~ ~ a 1':. .c:'o~;~, 

I--OU .... ANT-, ..... ITY ....... '"'-iI ,..,r- MEDIUM c:::::J '.004 <.1108 '.012 <.OK ._. _l1 

VAlUATION IIICftOlNCHES PREFERRED c:::::J '.all '.018 '.021 :UM f.8G 00.1 

MAT£RIAL E-AD-7016288-0-0 
!3EE 8-PL-7016287-o-0 SCALE 1/1 
:- FINISH / / SHEET I OF! 

2 

SIZE ICOI!El NUMllER M.V 

D IADI7016287-0-0_~_ 
D1ST. I I i I I I I Ii., 
, 1 ---



,-----~==f:-~~-=-. _. _. _. _. _. _. _. _. -. -,~. f;~T-l 
I 1 t L::- ·r (,~.' t· t 

i 1 ._- ,_. ,_. ,,- •. -. _. _. _. -. _. -. -0' ---.• ---t . t 
tl -) t· '1 :::Ot 

I 1 t c') r· ·t· p, ·t I . :'1' ~ .. -., t· r' <::: ·t 
, 1 () --~ t, (1'" ,t IT, ·t· ~'-4 t· 

,~ 

1 ~::o :T: ·t· n.l t C) -t CO ·t 
I 1-·\ ·t (0 ·t· C) ·t· .... ·4 ·t· 
t c:o (I') t -···.1 t "t C) ·t 

r ~'\:;i~ .~ f~ i ~ + ~~ :! 
l' r l 'l T:' ,t C::J ·t· ('I) ·t· ... --f t 
1 r:) :~,::t C) ,to rq ., (f) ·t 
1 1-' .,. n.> ·t· :l] ·t' --it· 

~ ~=i~~ ~c~ t, ~: ~. ~j-; ~ 
1 t -to ·t· -< ·t 
r L~J)·-·-·-·-·-·-·-.-----.--_._._._._~ t 
1 r. f)::::,:: t c .. ·t· :-':0 ·t '1' 
1 1 11 C:J 'r ·t 1'1"1 ·t t 
1 r.::' '1 'r <: -t ,to 
I tn t ·t· ·tt· 
1 1·-·.-'1..}' ._. _. _. _. _. _. -0' _. _._. -- -- _. -- _. -- ___ t. 
I :z fTlt LI"l ·t· U,) 'to CD ·t· 
1 Or -m1m-tD't 
i ~ii ~;~ i '1 rrl I) ("~, '.:.n ~J:~ ~~ T :~~ l' !!:~. 
'1 , .• :-:. 1",,·4 t· .... -f -to .... -. ·r ( .. ) ,t, 
I r ,- C) t, C)C) 1" C) l' ,to 
1 ~Dt n~-t~~~~ 
1 -"1 ,t -,- ,~" -to -- ·t· :0 ·t· 
I' <,.') 1-·--4 ,to C] "'t I) ·t ::t:l ,t, 
1 :nc.) l' ~~ -=::: t· -t -~ ·t· 

'1 _ • .:': ,t :r', -t' ·tt 
I' >'". til ,t :::r,,1t' C") ·t· :::<:-: 'f 

t ~~~~o~ 
:r ·f T' l' 1" - -t· 

'T) fTl t ---i -t. :D ·t· ·t· 
r: :' :L:o::;U ·t t-·-. ·f· -t. -·· .. It· 
<":;. :.~J IT lt· (~ l' -t. L""J 1" 
-T_l .. "H- .. 4 t· ::.::.: ·t' ·t· .. - l' 

'- -"- ·t· ·t· 1" (J" -t. 
~o ::r:,... t 1--,4 l' '''T' ru l' 
.. ·en ·t :::?: l' -t 0) -t 
C) :.0 '1' C' 1" ·t· - .... ) l' 
:I: '--1:nt I" -t. 1t· 

.- -·~:rp·1 ·t :>< ·t· "t. t 
fTl .-.-.-.-.-.-.-.-.-.-.-.-.-._. _____ ._~ 
---i~OD'3 ~~ ~o ~o ~o ~ 

C) Ci.J::1.: l' 1 U) t -qt· rrl 1'" 11", l' :I: 1'" :(J 1" 
.-.- I) rrl t· I:' cn " (,'-:0 ,t, U) ·t' U) ·t 7"::: "t. ::z t 

(J") t r:::HTI "t. • ·r "-0 1" • "t "t. _. "t. 
1--'1--' --n ,to t :-.0:: t· P-l t, ·t rq ·t' C) t· ·t· 
~.cJf..1J ::::0 t· - .. 10:1 ,t:Z ·t rrl "t' :::-: ·t· l' l' 
CO c) t CJ f -" ·t ~ -) l"::Z ·t G") ·t· ·t· -r 

·r IU -'1 -u 'r ,t t, G~) "t ·t t· .,. 
e:) I Tl t· (J...·t ,t t ·t· t t· 
::t~1 :::0 t r I.l == t t ,t, -r. ·t· ·t 

r 1".-:) --f t· co .--: ·t T' ·t ·t· .,. 'f' 
r 1---1 -----I --< t -. I _.~:: t -T.:l ·t' :'! ·t· ~:::::: t· UJ "t :::: 'f' 
t ,-)::r t I CD T t, t t, :f.] t· • 'f' 
r ..... '-£1 C_ l' C:::J fTl 'T ·t ·t· 'T ~-4 T' 1...·4 "t, 

'1 .-.j -"t I XI'1 IT} t l<::) ,to C.) '1' G',' ., - t 
1 :U:-:::~ t f' .. l -. t·:1') ·t C: '1' c:: ·t· ::r: ·t· f' 
, r-- I) r::J 1'.,' :n 'T' :1:) ·t· I.) ·t· :1:) t· ~::If' 

'1 :::;'-:-:1--< t 'I r ,- ·t· C:.' -r C.J ·t ::."1: 'f :D t 
IrrlC0~ ~ ~~ 1"~ ~ ~I 1" 

'1 (~-.:., --'-1 ~--'4 t '1 ·t 1--4 ,to 1-·,4·t ·t' rT , t· 
t c.:: :r· -----I ,t t t t, t· ·t' ~.n f 
t 1--' (~,:D '1 ·r t, 'f' 'to ·t· '1' 
t, -'0 --~ r' - t, ·t 'T t· ·t ·t l' 
t ~.:: C: t, ·t ·t t·t· "t t· 
·trrl~rrl~ ~ 1" ~ ~ ~ ~ 
tZ~O~ 1" "t ~ ~ ~ ~ 
t .-~ c....-:: - -" _. - - '-' _. - - - - _. - • _. - • _. -. - - _. - '.-'''' ~ 
'r O-t ---i1"0 ~O ~O ~O ~O 1 
t· C":;f.1'_lt· C'''::' ·t· :D ·t :n t D 1'" D 1" T) 1" 
to 3~ ~~~ ~---i ~---i t~ ~~ "t 
, :l.l (J") fTlT' ·t· PI -r fTl 1'" fT! "'t rT 1 ·t r""l -to 

., "-0 :::C,:Z t '=:.1 ·t t 1'" •• '1' .. t· t· 
t ':::"1---- -,.~ "T. C:)'t· ·r "t. ·t· ·t' "t. 
t ::nrq 'r c) t, ~-. ·t· 1-'- "t. ~-. t· .... - ·t· 1"1.) "t. 
tD n~ c~o "t "to ~o ~oo ~ 
, ----IC.:.-C; t :::~ 'f '1 I 'r- -r. ·t -r' 

. t 1-- i -11 Xl -t rTl ·t ·t (-i ·t ::"2 t· ::z ·t· :r::- 1'" 
t· •...• , "Ut' :z t 1" I) 1'" (::-.) -to C) -to L" "l. 

,to ::':::1-4C:·,t ---.~ t· t· :Z ·t <.: "t -,~= ·t· G') ·t· 
., -·CO ·t ·t· I "t. "t. 1" t· 
t· : rq:o ·t ::::z: ·t -"J ·t' 0) l' -',.) ,to "",.j l' - .... J '1' 
t 3~1" C1"W ~ru ~m ~w ~ro ~ 
t (f) ",-I 'j. . __ > ·t' 1'" 1" l' l' 't· 

·t C) t 1:):.1'-'-'-'---'-'-'-----'-'-'---'- '1 
t ::::::::;;.: t rTl ·t (n ·t' ·t· _·---Itt· 
t .. - 4 1" :"l.J ·r· ;s: .. -4 "t. f' 1---4 l' t 
t ~D~ 1" N~ ~ D ~~ t 
I :1:: ::::t· ·t PI ·t·r r"-- ·tt· 

., c:·r:~)t . -- -- -- - 'f' 'T' () 1"', -r·t 
t r.-.: -t '1 C) ·t· ·t l' t 
I' - -i (J) ,t t -'U C) "t. ·t· ,t 

. t ::::r..-: ·t ~ r -.- ':~.J l' ·t· 1-4 t· t· 
t ::;'~:·.·-_D l ., rq 1 1'" :7f' C:,1 1" 
t ::0 r- ....... _. - • - - - - - ,- ·t· ·t· -T) 'T' t· 
t >--If' .- ,to t ·tt' C:: t· 
t· ---of t 1·1"'1'1 '1 ' .. ) :.;::: ·t· CJ ·t ---l t·t 
I -.--f::',:: T c .. J~-"l '1 Cl C: 1" C) 'T' t· "'-,4 ,to 
t 11"1',:) t· -.)f-·-t 1-·' ~.::~ ·t· C) ·t· UJ -'.-' ·t· t· 
t -7-·-1 ·t· fl'JrTl 1 (1" I'n·t Co t T) "D'----- 't· 
t - '''to ~i: t I~U I~T-j l' :::'i: ·t· :i:' :::iJ ·t· T 
t ---I}[,U t, CY:::?': ·t co ~.u·t rTI ·t' 1-, ----I -r' G";, t 

. , 
·t' 
t 

'," 
'I 
'I 
r 
t 

'1 

·r 

PI rrlT ::C' 1" -'. ) ·t· :z ·t· ~J".: en ·t· t 
:u t· ·TJ:..'~' I ·t· --~ l' rq . _. -_ .• "t 
::::,; :T.J ·t r'- o rq ·r C) t· ·t· -"--I r···t· -r . 
.. ·~I-Il t· U)·· 'f I t· ::z ·t· ~--4 -r ... ··4 , . 
,_n-[J t t c") ,. C: 1" T) '.I) 1" 'f 
en :;fJ , '1 OJ '1' :::::: 1" cn ---I' _. _. - l' 
"4(_ -.. t -t -I] ·t· co ·t en -t·t· 
e) r::} t"1 t· IT1 ·t· l' --~ t 

:~=:: ~~:~ .~.~ ~: ::0 ~!. ·t .~. 
Pl' _. _ •. - - _. -- - - - ·t· t· ·t' t· 
f) t· P'l 'f t··t t· :1:) t 

f r:J 'f' C) ::o·t ·t· 't"r 
t • '·4 t rrl t· ·t· r· 
t - .. -f ·t <::t-'r- 'f' t 
1" o,·t 1 ·t· '1' J - .. t· 
t :tt: t, ·t· "t 't t . _._._-_._._._._---_._._-_._._._---_._._._.- T 

.. ." ~ 

------------.------
r""-
1-,4 

.,.. .•• .1. .... ~ ......... ,I. ..... N" ............ k ...... _ •• L .. ~ ... 

.. ···.)(1' en _.!~ Cd J' I..) t " .• Ch.n co -.. ) U' (n o.C Cd ru ~ PI 

1''''4 
--1 

t--··.··,·t-··.-·- ~- .. , t· .. ~ .. ·-,t .... , ITl 
-"' .. j (J'" en".t:= Cd f"I_1 1-.-' CJ dJCO "', .. ) (1" en . ..t:: Co..) ru ~ ... ,,-

:D::1) t:J (J 
I I I (::) 

-u-'O '-·4 C-.:e 
(JltO I" 

I I I ~ 
(dC.) '.J ITI 
(r>(P .. t:" ~ .. ~ 
....... ,,~ ...... ru -.--1 
('PCP ru .--....... - CJ 
1"1_11"4.> en c::: 
" .... J-... ) f"~ =~::~ 

I I I cn 
C:JC) C) PI 

I I I :0 
ClC) C:J 

- ~D ... D ,,,.0 ... - GJ G,,) (,,,) UJ d) ~-'I-" I..f) ,.n .... > 1·- -, J . n 
cp- C::-J a 1"1_) 0" CPCP ........ L""J PJ IIJ CJ Cl ru ru .,J:~ T, 
oooo~- ........ ~oal-&-oo--m ~ (n - ... J 0'\ ~ .. .J (1"> U'\ CJ"'" n_) ~ ... ) -.... J n.) fl.J CT' (1'" ru fl.J ru "j 
..... ~ "" •. J Ul CT"' .............. ~ .... -. CT' G..)...n ................ CT' CJ ~~ ~ ". r.::.:.J 
...r.: -".1 (]'" Ul o..D nJ ru 0) ~"J rl) (1"> CT' G,,) ru ru ru In 
"".J -···.1 en ....... • CT" - ... J --... J 0 C::J a) UJ 0:) GJ C] _r.: .r: f .-. c. _ 

I I I I I I I I I 1 1 I 1 I I I I ~',: 
C)tno DC') ClC::J C)OC)C) C1 CJ C) C] C) C) LU 
C:J --'= (".:)(::1 .. -1-. C::JC)OC)O GJ C) 1--,' tn Cd c.J [1"1 

(n z:: :z::::..:.,., r r- ("".,.J E: ---i 3:: 3: E en C) <:.) I.:JJ 
(J't---iCDt---iDDmt---ifTlD D:D (-) ;:>::; ;0::; ::0 

I :u ........ (J1 r OJ lTJ ("') :.u ::u ---i --~ (S) :::U ---i -. i ;r; 
1"IJrrt- ::r:--tf'Tlf'TlX)fTl3:fTlfTl:I:IT l -.--1 
(p.. 7':::: JTl fTl r"- r r..·.. I I mE: co tD--
....... (f)'" :.u:::o- ... ... (f) :::u ::z :z :::0- 7-: ;:"~~ :r.::-

I ---i '_l- ... .... ..... 1--4 - .......... -f I I'" "'0 A) ;;U C-:;' 

:::0 

r::J 
PI 
U) 
'.-} 
_n 
... ···-t 

U 

:D 
c,: 
-I 
(.::> 
,{; 
- ... -f 
PI 
C:l 

nJ 

-0 
:U 
--I 
r-
U) 
-. 
Cd -n 

--t:.: 
r: 

Cd:::U r- :z:z ,,-):u:z r- r-- 1'-- :D -, ,I TJ 
C):Z r~ ...... -0 "-o::rJ:Z C,,) C"·) C::;:' C) :::::: ru 1-.' ... 4 

10 O:ZCCOO T~~ 002 
(,,,)- ("''')rTl-·I--IC~'' 7:::-n- "n 
ro-~.. z- '-1 .. -..... ::r~L:)c::)r·:.: 

--'= --0 -U 0 -'= t---i 11_) 1----0- .~ -.,-l 
.,., I':o 1--. C') C> D:u: ::--::: -TJ::-.2:. ( . T) :D 
f'Tll:: fTl t--:E:E (.f) E - c) -l 
:0 (,.,) 1-.::< In m m .... ,.~ ,-) 0 ~~ lfr ru I'l) 
~ O---i~:.u:::u~ (f)~ ~~£ 
1--,4t"--f I fTl :z ..... --oi I c:: ru I Cl C~) 
-i "U(,.':::U ru........ --0 c: n,,):2:: OOCoJ -< <: 
r1"1,,"';: ru:::z ....c ..c ru -.. 1..::': f.:1 CJ I-"~ CJ ru 

C;. >r~ D -', .. JC.::I0 1'1 ("') :0 <.: C> >< IU I'U 
--:j r-" I --=::-<:::0 (""">:;; _ "C-' -TJ -T:J 
L_ ..c :0 lo l.r: mcw ........ ~ W _ (f)X-mm 
fTlr'OI MC3 0 ",,~m 

(~.HncJ(J'" crr----o ·.J:'::::U:::r"l 
C"') ---iG_) .. -. -0"-· I---H---4 
1-& ::I::> ::r: ::r.: Ul 1--4 .,J:~: rq Pl 
-·,·J'l rlJ CJ..l ~- 20" U) en tn 

#. >},: .,J:: _,: 1-,-4 en 
G-) ....... 0::) 1 C:;' r::J --~ ---.• 
:-:0 CJ I) 1-". ::1:J ::~J :::.0 

I) T) 

nJ :7;:" .,," ~-. 1_ .. 4 C) 1--. 1-- :~i ._0 (1"' ... ,,~ CO cu ..... ~ C:I t ... ~ 

::1> ::0 

IU :7:; ,-.• ~- ~-- ~- CJ" -~ ~iJ (n 0] ... -. CO co (::) .... > •• -" 

(~) 

r:JC: 
C:J~ 

----i 
C::J 1,-4 
t·-·· - .. -f 

--1'..1 
rTl 
·:0 

:r~:, 

TJ 
"-4 
:D 
.--~ .. -\ 
(. "I 

:1:, 

:0 

- , 
U) 

I' .. 
t,n 

····1 

en 
T
rrj 
ITI 
-.--1 

T) ..... 

( , 
"1 

:r . 
I .. ·• 

......... r=r"~ 
..~ ....-------~:-----

-!~,lmlll!i_III~III~.liI!IIIIIlIIIIIlIIIlr1llllM1ill!lll.lIllIlllIIIIIllmg_I ... d 111 ••• 1111111 U I ! j!ill! SJaJiZS $ IS aLII & l' .I pA"'~ • II &'''4.112111.111)' 



~ $a .. r".' ~ ,~ 
~ • 

. ,,_ ... _---_ •.. _-_. __ .. _._-._------_. --_._._.-._._.-._._._.-._._._.-._._.- ~ 

t t Co.' .,. ...... 1 'f ·t· 
·t· l' (U '1" :.:--:: '1' .,. ('.lr .... IIUrUn.ln..lIUn..IrUIU .. u .................................. , ............ ~ .. ~ 
,. ·t '1" &<-:;. ."t. .,. C:J ... .o to "'.J("(r1 -'~ e"IIU~' • Chi) 0:1 "·.J(P (1'1 • .!:: e,.) rl.l",- C:l L.f.HX) - ·.10' 01 .. l: (,.)I'll' .. 
~ '-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-T ~ 
t··t ,_... l' '1' :::0 .,. 
·t· '1 <.n .,. ·t· (1'1 ., 
·t· :: ·t C::l .,. .,. ..:::; '1' <',,1 !"I.l n. > rt,l n . .) tu P_l r \.1 n> fl..) ru , .•• _0 •..•• - ................ 0 .-........ t-.• 

.,. <: . .>-.... ·t· ~t::., fT" l' ....... ,. C·ldJCJ:)-··.)fPU1 .. t:(dIU ... ···c'l .. no:)-··.Jcpl.n.';l.o.lfl.l .... ·.CJ .. 'Oc:O-··.)(.P111_I:Cdlll .... 
t· ::.1:./ :::1: ., 1 l' ('"7> "t. Lt I "t. 
·t ..... .,. :T.) ." (::) ·t· ... ·f ., 

,. C'.> en .,.. 1 ,- , .... ) .,. ::r) 'r.) 'r') C", '() '1'> 
·t C) '1' :::x .,. ::;;;~ '1" :~~ 'f' • " 0" 0 I" -""1 0 I" 
'f' 'T,I C:) . .,. I' . - '1' c:: .,. 1" -U -r.1 -':1 .... ·f • '('1 "t:J 
t ... ·f :.U .,. C) l' :.:c ..,. ::L: .,. I.i) '.II U) :r) (I') U J 
1 r"'I:1:.) ., CJ -t- CO ., .... ~.1" 1 1 1 1 1 1 
t L::' :1.":: .t- C .... I .1- IT1 .,- tn 1" .-.......... - •.•. .) e,.) ('o.l 

·t· ...... ,. 'f' :n T ........ ,.. ru ru fl..1 CI CP CP 
t· c.-' :::;;:~ ". ..,. ..,. <::> '1' .. __ ... _ •. _. 0-- ... _ ._. 

~ ~~1' T -t-~l'rn~www~ 
-t- -t- l' ""~~OO~~~NO ., l.:::r)·_·-·_._._.-._._.-.--_._._._._._., '1' _t::lJ1U'Ic::) .. · .• O-, 
t tn ~z ., co 't. :;0 '1" ·t· (,J 0"' CT' C..I CJ t ... l 
·t· p'le, 'r- '1" IT" ·t· ,. 1 1 lit I 
'l ~ .:) 'r- '1'- -,,::: 't. ·r· C) C:l (.-::.. C) C) C] 
·f· (f) .,. -to ·t· -t. I I 1 I I I 
·r· '--·f ''''0 • - •••• - • - • - • - • - • - • - • - • - • - • - • - • - • - •• - • _ ·t· (:J C~~) C:] C:l C::I C:J 
'1 :.;.: ""1 't· en .,. tn -1' U] l' 
·t c-:. ·t· , .. -, ,.. .. ) .,. tT, .,. D -,. 
·t ::;::.-... 'T' -'1 (1"1 (.::) C) U:J :L")c:->·t- ('-) -to tn ·t· 
,. :T: 'TI ·t· '.""" ..... -i -t- --i -t- .. - .• ·t· 
t C) 1--" ·t· ....... '1' ....... ..,. c") -t. 
·t r' -- (~) 'r- :1:) C:) .,. c:> 'f' 'f-

,.,., , 
c: 
:L> 

I 
, .... t 
(n 
C:) 
.. 1: 
::R:~ 

I 
:L' 

I 
C) 

:-n 
1 
'0 
to 

I ...... 
IU 
~.-

(,_I 
"'.) 

lfl 
(:1'" 

1 
C) 

I 
C) 

:n 
1 

'U 
0'1 

I 
~ .... 
P.' .. -
tA.I 
"'.J 
lfl 
(T" 

1 
C.I 

1 
C) 

C) c.:) rT'1 f 'I L:') 
1 1 I I I 

:7.:.> .-. :1:> :1:) •.• 
1'.:·:):oeJI;'::J:l.

I I I I I 
"' .. ) ····.1 ~·l-··.I .... J 
C.J C:::I CJ C) C~l 
t··· ...... - t-. H ...... _ .--..... 

(,.1 0" CT' CT' CP 
(J'1 0" " .. l t'I..) (,) 
"'·.1 -",.1 CO [0 CJ 
(", (T' CO (X) ... -

, I I 1 I 
( ~] CI C] CJ CJ 

I I ...... I I 
C:.l CJ 1 CJ ( .:1 

C:J 

'1' f '1'1 :r, t· :1:):Z .,. ::;;:!: '1- -'0 .,. 0--- o-.~ ,-.• " •. J G.l C,.> (d ..D .. n ... .u o..lJ..D ... 0 ...n..D t··~ •. 0 ~.n •. n ...- ... 0 .... 0 ... D ... - ...... ) - .. ·.1 .... ) •.•. .) ..... .1 
'1' _ .. -I .t- .,. ..,. :D "f' no.> fl_1 r\.) L:) CP CP (}'. c:J C:l C:=1 c:J t:J CJ C) c:J 1'1.1 C1 L-:l C".:J f"iJ c.::> l:J C) r U CJ C) (: I C::l I::J 
·t c) , .. 4 t· :.1..") ·t· r.> of' XJ ·t· • ~ t-- .- ....... - .- _ c::J e::;) -i C:J c:J a CJ c:J c:J ... - C::I c::::J t::::J t- C=> C) CJ ...... - ....... t-- •.. - •. -
T' ~(J C) .,.. [):J <: '1' '1' --4 T U', GJ G.,) Cd Cd ru nJ ...n CP Ifl - •. J ...n cx;, cr' CT' 0"' v..) CJ'1 f;p -' .. ) UJ en -... J (T' U' f..J r,.. u' a" (T • 

·t· ::.;:0: ,. D l' .,. .,. 00 '~.J -".J CT' f"i,J CJ 0"' a C::;)"- C':J .. 0 ru c:J 0"' t'I.J ~-,I U'\ CI (T' -...J C:) '~.I n. I (1' en U' I U nJ G_I 
·t· ".~ In f' :;0 '1' c::-) .., ::z ·t· .L: en tn C:1 .... - 0'" 0"",) C..I n.l 0-- ('oJ ...... fl.1 IU c..J -l= 01 CT' ..... 1 U , 01 ..... ·.1 ... 0 J.: C::J "'·.1 •· ... 1 (0 0:.1 (':::1 
·t· :z f' ...... "to .. ., 1" c':::> .,. C.d 0"' cr- (,.J C) (d C:J c::J (l...) 7:: n.) .-- 0::'- W (,J 0" U'I t-- .... ~ 0"' .-- ..... J .... en Cd CP co (XI •. ~ 
.,. :.1:: T' :0 ..... .,. •• -t- I I I 1 1 I I 1 1 I I 1 I 1 1 1 1 I I I I I I I I I I 1 I I 
·t 'D rq ·t· -.. ..... :1:) .,.. l' c:J c> ru C::> C) C) C::) t.:J C~) ::r.:> C:l C::l (::;) CJ (;:J C::-J 1-.. ' C::J C) Cl .- C::) C:J C"I i:.::·1 CI CJ Cl CJ CJ 
·t· ,"):1.> :;:r.1 ,. ..··f ." .,. -t. C::l ........ 1 c) C::) C=) C::I C::' <.::1 tl.11") C'.J C:I C::) t-.~ C::l .. .o n .. l C:l •. - C:J CT' c:~) <:::1 ,,,0 C) C.J C) .... 0:::) C) 
1'~~~-t- ~-t- .,. -t-
'f' 'U - .. 1'-", 1" :2: -t- -t. c::> 1" 
~~ 2.,. -t- -t-~-t-
I' :-0 :r:)'~ .,. • .. ·f ..,. 'T' (I> ..,. 
·t· ...... t n 'r :z ,. .,. C.I .t-
·t ,,-) :.r:.·t r.:::.') l' .,. --'-: -t-
.,. :1:: ··-I:XI .,. rq .,. ". ..,. C) G'Jo ",,? •. t:JI-" r'- f_J -' •. UI ('') ..... :7.: 'Tl (f) ::E: (I) G'Jo :::.c: U I ::1''::: G-) :e:: ::l:::: In U I _ .. II TI - T.l ...... ) - Tl 
.,. _ .... :T:: 1'1'1 ., ::x: 1" .,. " r'::O :~J C-") :0 :0 J'T.,::tJ C) ('~ •. -. c::::> <:::;) C,) D ('")0 :''0 c.~: ('~:O~' ::0 ::L"> C) C) :;r.:>,. .... C) c> ~:( J 
., 'Tl ••••• - • - • - • - • - • - • - • - • - • - • - • - • - • - • - • - • - ..,. '''-4 (:::> c::> ::E'~ 00 tt) ('~ J'T', AI ::z rn c::: ::r:;. :Xl (II :::0 C.;> _ ... :::r.J U') C> (.II (n ::U ::0 '0 1'1"1 ::1''::: :E: :0 
"t. ..~ ·t· P'l :T.:' t :'::-c 'to ':::0 1" eJ -t- c') . .,. CJ "'··U c::':'~ c:::.:: rl"l rq 1'1'1 :0 "1.., rr, <::-- :2: :3: rTl ::I:: rrl c:::::- r1'1 ::c..: c::: :r.: ::1: I T'I , ..... , fT', (.) p" P'l : ::c 
'f () ['0:::1.:.,. I 1..0 ·t ·Tl ., p" 't. tTl .'t. ::r:: ·f· :~J "t .. _::z ::z :'''0 r···· r-" r-" r- :F':: rq C> --i ::e:: ,.., ~ :.z ;;.;:.; :E: fTI :-z tTl r l' 1 :E: >~.: ....... :::( I :;:0 rr, 
,. . .. - :1;:) f"'j t· c: (n t ,.-> ·t· (,0 ·r· to of' :;:0;:' '1.::;;;-:: .,. •. ",,1'::;:) t.J ::x:>- ::n::c:>-o _..... :::T.l- {;:J fTl- :x.:1 l.-:J Al ::0- '.' l:J ::(, 
'1' .. 0 "T~ fTl ·t· ·t· -'0 .,. • 1" 1'- •• .,. r- u') p", (-;0 -r, -·i ttl :x:> 'TJ-- ::x:: "-'::J "1;)- :r.: In Al (~:::. ll") (,1) :r> 
." .... ~ ...... T.:J ·t· I :.::;t ·t· Pl -t-. ..,. fTl .,. t::;:J.,. .,. :T.>UlU")c::::r-- G'o;oP'l'- r-·C:-)'t):O,· .. tTlll") I) lO rT'H1"' .... -f:.~~L:c:;:l() 
., .... 0 In:AI '1' --i tn ". ~;;:: ·t· 1'1'1 '1" :.z .,. •• 1" l' --i --.. '--4 ,,"(J r Yl ::;:(J CJ ::0 --4 rn ::0 IT1 ;,Z (:;::> :: • .:: ---i :2: r-' .-..... ,., 1"" >~: .... "<::: "··f "U '"1;:1 (f' 
. ,. (0 C"J l' (n r-'- .,. ,,-) l' ;Z '1' G',) "t- " 1":::r.J ~J "'T.J('-:;'~ C) _ .... 0'1 lD-" C)::a::l c::=> :~H·_o C~> r T'! C':> "1:] • n .-< 
., .~. 'Tl ""(I ". CJ -< .,. .r- C') 'to • 'to "t. -r- C,):O:D r"" - .• :0 C:: 0;:,.. 0--- tJ:.I r-- '''(J :><::: :1'.) -'0 CO') D ::J.') c> r'" r-' 
, C.> rT 1 .,. ..l'~., 'r' • '1' •• 1" .,. 'to :r.) "n -TJ --<: ::f:) C::J ::z --0:; "U •. ~ C.: J'T'1 U) ::X:~~ 'n::x:: ;:o<:.~ --1.:1 ..... :":': If) :0 C ') . -<: . < 
'1' ::.n :,J:') ·t· I ::z: .,. 'f' •• ·t· "t. T .,. 0:) t-... ::r.: t::.:J ::r~ ::z .... ~ ....... ...... • .... - :,.,~ tn :1: 
·t· C::) ---tt· :1:> c:-:: ·t· 'T. 1'- .,. 'f' ·t· ,..... :X: C) IT. ...n ..... -H:::J -'-i:Z r-":Z 1·-' .. ·Hi):I'') :r:):I:) 
·t ...... -_ ... -,.: .,. 1 :3: ·t· .. ··1 ". :~'3: -to :3: 1" tJ:.I ·t· G-.. .,. ,Tl ::D::t::> (Inn c:n··- c:;) ,- t--t C') _... p" ll1 (n -< In (I") en 
-t. G') :1: 'f' t:::J l:Uf' ·t· • 't. • 'T' • .,. 0 "t- ::0 1'-- >-tt ... · ... I .• rTl .- ...... t-- X C:l • (1'1 0")("-' 
·t· ..... r ... , C> 'T' rr I 'T. ;:!,--= 'f' (-,) ..,. c:-> ..,. _.-i 1" :::t 1" ::r:: ::;;.: <: c.~ C) f-o e.::,. tTl c::r • • .. - CI C=, --i C':l (.1") .-.• t-~ .... -I ........ -<: .-0:: 
·f· -.-l ." l' ::0 ·t· ::f:J l' c:: 1" C: -t- ::u T :0 "t. "... ,'q l.-:J r., :2: 0" ru "'-4 lrl I fl.) .,." 1 1 I'TI ..•. ,. "' •. In (I') 
·t :r> :.:3:.,. ". ~.... ·t· (~~ ·t· c;. '1- ''rI 1" ::f.:J 1" :0 U·) D 01 t:.J :0 c."? n C..I (J"J ..s.:: f ,.J ( .... 1 ::f.:1 C> .S:: _ r: C.l ru .-.• 
't. 1-·' X> C, .,. '1' "") 1" "-f "t .• -... .,. :-::t .,. ....... 1" c.'J l1') --i 0-,,' "'T_1 u·' a~ ... :.: ::;u c..;:. t'l..1 C) 1 ru 1'1.1 :z .... - 1 1 -.l:: X) _~ 11.1 
·t· :Z ...... 'f' ·t· ::1: ·t· :.z.: -t- :::<:~ 1" 0.:, ·t· :z 1" ::c :0 0 rr, CJ 1 r· .... C::;) fT', :0 ::><: 0 n.I >(: :>< D C:J ....... ""'.11'0.1 lfJ C) C.I 
t· 1'1"1 C:::: G> ". ·t· ..... 1" 1') .,. I) 't r- of' ...... .,. ,-r1 C:J:Xl I C.d r-- 1 ::E:: --i (:::;J C::) r-' -l:: C::~J CJ VJ ... ,:: ~::-: 
·t· k:') "T'I .. -~ 'to ". 'to .,. 'f' -< 't. 1" cn C.J 1'1.) ....... t-- r1' 1 :x: C/.l >~: >< .. < 
·t· C:::D _ .... ·t· '1' .,- 1" .,. "to ..,. •• -. (,.1 C] ><.:::z 1 C) f.::l tl'l >c: ...... C..l --i ~M'.: 
t· .--. c') :1::. ·t ·t· .,. .,. 'to ·t· 1" "'.:; -T'I rrt ,.., Go) A.:,.... CO ....... C> 
t· -Tl _ .. I r··· ·t· ..,. ..,. "t. 'T. 1" "t. rTl C:> t.T' ...... ....::: .... ~ • 0':.) .-.:.) 
-t-3C T 't 't ~ l' l' 't ~ ~~D-~- D ~ 
·t· I q :;U P'l .,. ..,. .,. ". .,. 1" .,. tn (, .. I (.::) :: {:::I ::z .L: (,.I -1'1 ::c.: 
'1' :z rT I ct.:: • . ,. 'f' . .,. "t. .,. "t. ". ;><:;: c:; '~ ... :;.0 II :z:: ..... : In (j' ....... (.f') 

'T ...... C.-'; • - • - • - • - • - • - • - 0 _. - • - • - • - • - • - • - • - • - • - 1" ,. .... :+: O:J C:.I 1--. J'Tl 1"-- If' ..... -4 -': (II ::U:. 
~ ~_~~~'t~ 't~ T~ 't~ TO -t- O~ ~ _ 
. t" (') ~7~J"'·' I C:.> -t. ::r.> "t. ::v of' D 1" D 1'- :1:) -to (':, 'Tl .... - .-.. t--- C) 
., c::;, ::'!t 't. t.:::J·n 'f' - .. -t ·t· _··t -to --t .,. ---1 ·t· ---t ". 
T' :;r:l In ITI ·t· !.:) 'f' r r 1 ·t· rrl 'to f'Tl 1" I Tl .,. f'Tl 1" 
'f' "'0:0:2 't I C:J ,. .,. •• f' •• T •• t· •• 'T. AI :1:) 
~~~_'t_~'f -t- T -t- .,. .,. ~_ , 

P .. l 
CO 
0--

~ ...• 
l:-:J 

.". .. -- ...... . 
" ... t:: 

ru 

.,. ::0 P'I "t. tn C) ·t· I'U "to 1"'1.) .,. n.l 1" n.1 T nJ -t. U' ............ 1- ....... (1'1 ...... n.) "1"1."- ru ::('1 _.(~ •. .1::: _.r::: ..... _t:: n.l.· .. • •...•• .t~ U.I .. .a:: _-" ........... I ....... . 
'1') C.J ·t· CH.::-: '1' nl ·t· Il..l ". n) ·t· I'Ll ". 1"1.1 "t. 
'T' .... -i C.> C.> ·t· -.j:.::::;C: 'f' I 'T. 1 .,., 'f' I -t· I 'T' ::.r.J :r.) 
, .... "'''1 ::.r,] ·t· I I "1 ·t (... f' (.-. ..,. ~..... ., ~-.. ,to c.... .,.. 1'1"1 •.• - ., •. 
t· c.~) "T.J" ~L) :.Z t c:: ·t· c:: .,. c:::: ·t· C:: ·t· (:::: 'T' CP ........................... tn ... - n.1 -1"1 ~ •• ru :.1.1 .. .J:: .. .1::: .. .(:: ....... ·r: n. ) ............ ~:' (0 _-': _.1.: •.• .... •.• I • 0 

·t ~~:~ ..... ('~) '.,- f • "'. ..,.. :..r.~ t· ::;.~ ..,. :2 -t· ::;;~ ,to :;;.~ 't-
t _· .. t :;:n ,. C:) 'f' I ·f· I ·f· 1 ·t· 1 ·t· 1 .'t. 
·t· : P"':1:) ., :Z ·t· cn .,. 0:) .,. en ., cn 't- en .,. 
,. :,:1: .. -.. ·t c·; 'f' ·f· "... ·f· ".- ·f· ..... ~ ". , .• - .,.. 
·t tf'J .... , ·t· _ ... 0 'T' ". ·t· 'T' 'r' ". 
·t· C--::' f' co . - . - . - . - . - . -- • - . - . - • - • - • - . - . - . - 'f' 
·t :E:: ~;;:.:: ., P 1 'T (1) ·t· ·f· ... .oj 'f' .,.. 
t • . ... '1 :Of.:) . .,. :"'~~ .... -t. ,. ..". 'f' ·t· 
t --i~'t 'l ~~ -t- ~~ _-t- ~ 
,. :]::::Z 'f' ·t P'l -t 1" -..-1 :~J r···.. 'f' ". 
't. c:, C:J 'f' • ,-. _. _. - 'T' .,.. (1'1..... tTl ·t' 'f' 

t C 1" ~ ~1"'" 0< ~ 't 
'1 .. -tLn·1 ·t· n c::) .,. t· ,J:;Pl .-._.- t 
t :.1: of' .,. r"- l::::) 't ". I .- -to l' 
t ;.£: :r.' ·t· .,. r q ·t ·t :r;> ""'" 'T. CJ -1' 

·t :.T.:1 r ." • - • - . - . - • - .• - • - 1" ·t· . - ::l:,J 1" 'f' 
.,. • ..... ,..... .,. ·f· ·t .,. ::I:, • - • - • - ·t· 
·t· ·· .. 1 ·t· r'·,1 -'1'1 ·t· .. -.~ ::;;:~ 1" I:::J 1" :~:::: ·t· .,. 
·t· • .. ·i:2 ". r I.) ...... ·t· (I') C:: ". C'.> 't. fT'J ..,. ...... ..,. 
t P' c) .,' .... .J r·"- 'f C) :.::::'" (-.I,. '.'0 -to .,. . 

. ,. :Z - .. -i .,. _J:: rn ). ...C (D -t. c·: 1" X)::I:) • - • - • - ., . 

. ,. -t (f 1 ,. I rq .,. ::::a:: 'f' (1') ::0.,.' .,. 
t -n [u .,. u~J :;;:;: t :c. :1:] ·t· rT, ·t· (II ---f 'T' C") ·t· 
.,.. rT \I TI ·f· :1:':> ,. I ., ::;;.~ .,. • . .0:;: (f)"" .,. 

:;: ~~ ::.U !: ;~!;:; :~ :~;~.;;: _.-t :~: ,-0 r"- -r ~: 
·t· ~ .... I rt ., en·· ,"U ,. :~? "t. _.... ..-.~ '1' • --. T' 
t· In -U f' T' 'f' C:: "t. (.I) 0:.(') f' ., 
,. tn :.U .,. .,. ·t· :::::e: -t. C:I ".-1 • - • - • - l' 
t· ',,·f C:> J' ., ·t· co ·t· .. J; 'f' "r 
,. ( -, ~::-;) 'f ·t· ·t· ''''1 'f' 1 -t· .... I .,. 
., ::z t :.: "t. .,. ,. ::t:1 " T) .,. -t· 
.,.. <::> t· ,. .,. "t. • - • - • - -t· 
., f T 1 • - • - • - • - • - •• ~ • - .,. .,. ·t· .,. 
t· C:J ·t· "I t· .,. -t ,. :J::', ·t· 
,.. .,. t. :., .,. (TJ :.:(.1 .,. .,. .,., 

.,. ·t .,. rq ·t· ·t· • - • - ,,- ·r· 

. t ·t· ....., <:. 'f' ·t "t.., 
t· ., ".1 1" ·r· .,. 'f' r.... ·t· 
'f' t· *t:: t ·t l' ·r· ·t· .-._._._._._._._._._._._0_._.-._._._.-._.-.- ~ 

.~ 

I . :1.> 
• f (::: 
:.<~ - .• 
r f1 c:' 

~ ::r:: 
:J:) 

· .~ - i 
ITI rYJ 
:''( I:'.' 

I.'" 

'. .. . 
to 

(. 'U 
::< :~I 
ITI ".-i 
:;.: , .. 
--I UI 

· ~ 
~.J""'-
l: (0.1 
:.:C -ll 
UJ 
PI _,: 

:1' .'. 

'0 
:r., ., 
:." 
· f 

:..".:: 
( .: 
: .< U_, 
fTl 
::0 

l) 

ITI 
(0 
II ',> 
:.:0 

• T. J 
· f . T I · . 
II" ~ :1 ) 
~"'~-: 

~:) 

:1.>C:" 
'I>:L> 

-""'-. _ .. 
;1,)" 'f 
\u- .. 

'1;1 

fT'l 
:.U 

:r· 
:0 
..···t 

:£.. 
~ 

(_.) 

:.:0 

· t 

(II 

If) 

· f 

UI 
: I: 
ITI 
Iq 

f 

:1 ' 

( ) 

"1 

:1, 
III 

'" 

. I 



r 
• - - - - - • - -t-
-t -f- r :D 
·t- I::,' -f · . c,: 
't- ·t· 

(dCd . .r. .. --4 

• _----.- .t- f "_"'''- PI C~ • 

-1 ::-< 
-T' J.'-. ·t· 

.···4 :r, 
t- ,t · . ..-. 

- - • - • - • - ·t· 
(...ltd PI IT! 

t- ·t 
III t· .. - · .~ t:J 

t lA'" .,. 
t· ',. lO 

:1:) t ., 
• - - - • - - - ·t· 

t 't-
t ( ... 

'T' ..... -·f t-
--n « -.> 

,t -t-
U, ( 'n 

._._-_.- T t ._'" ~-o 

T' .,. ....... ,TI . ... 
t- _ .... -t-

1'1.) :.'': , ... 
-t- -t-

t- .. • ·-f (() 

·_._._0- T l,_) -- i 

-t- -T' 
--'-.J ... -

-to :0 -t- .-. c: (d 

-t "t-
ep ::::c 'U 

I 11:1 
•••• _---- "t 

f' 
C'l 

" I 
.!: 

-T' r- - 'f' 
I : . .fJ .f: 

CI 
·t -t 
--_.-.- ·t 

·t· .... "t. 
t .···1 -" 
T' -'.f "to 
t r"-' "t-
-to ,T, .,. 

.. 1_1 ... ,' '11 
.t- ·t· (.:)(11 :1 ) 
t- t- C::It-- :,' I 
t· -to ,-0( •. ) • 'f' ." ·t-:.) 'T- .. , -) 
t· ""1:0 ;- ... --. - .~ . . ,. (n~-·. f· (O(T' ( 
'f (:.1<'_: T I I "-1: 
'f' .. l; fTI 'f' l:--I C_I n.I -to , - t· ( -... ~ 

" I t :c) ,y.! t ~_ll 
l' .... - :.:(] T 
·t' :n ·t· 
t- :--" '1' 
-t 1"'1 .,. 
·t ·t 
·t· T.) -to (.· .. lfl I .. , .,. (fl ·t· '.t,'T) ''I -f- (I') -f (_') I> '-11 
'r- --,.: ..,.. :'3': c', t" ) 

t- .,. :3: fTl ';11 
T ,0 -f' IT I ;,.r,J 
-t- -i -to ·· .. t- -n 
·t- tn t- "1 ··f . r J 

f' c:) -r' (:> 
·t· -!:- .,. (1'1:1.-) ( .,) :1". ..,. ..,.. ._-t:::;r.: :.,,;.--: 
f' .r.:) t· . -~ .. J :0 
t· "t- .-4 -TI 
·t· l' 'ncJ - f ,- ·t· ::0 ..,.. -t- II' t· ·t· •.• "q 
.'t- ..,.. ..t.: r-' ..,.. T :;r:"> .,. ..,.. 

----4 ,- "to ..,.. ..,.. :i:.-.: 
-_._-_.- "to t-·' 
-f- If') -f- :JI In 
f' fT! ., fT' ,. C~) 'r-.,. ._ .. , r- (-.) .,. ~-.. ,. r--
-t C~) f t--t 
'f ......:;..- f' "n 
·t· ·t· 
t :1-;:' ..,. 

'T ·t· 
t .t-
·t· C~ -to ~.-_.l 

-1' " ... ·t· :1:' C-
t- ·t (, )(1' "1:." :1.) 
t :r:.> .t- ~~~ 
-to -t. -f 
t t· :L>. ~ 
t ·t t ,.1 (.J' UI· 4 
·t- .,. ._-_._-- ,. 

U 
"'1 

._.- .. _.- -to :.J:J 
-t- ll') T' 
t ...... "to 
t ::'11 .. : ' .. ··-1 'T- :1' .,- rr, "to :.r.! .... -, --- .,. .,." 

-to (~-:; "f' :1:' 
t "r.J (-:> -to 4 
-t- r' c:;J "t. .., ..• 
t· ,,., T 

._._,--- -t. 
.~ 

·t· 'r-
..,. ... _·f t:-::, -t-
·t- In C) "to 
-t- C'J (-j ..,.. 

-t .-1.: c::: 'T' 
-to , :-3: ·t· 
.,. :r:) 1"1 -t 
t· I ~;.:: f 
,- C' ---4 -t 
·t 0.1 ·t· 
,- '0 ~z. ..,' 
·t· e:: ·t HI 

t ::;1: -,. . [ 
,- c:.:n -to r'1 
T' IT', 'T- rq 
·t- ::1;1 .,. .... 
-t t-
f .,. :1') 

•••• _ •• - - - .r- r't 
·t· ·t· 
t· lU :.t:l -to 
l- rol ·t- c,·.,. 

'r "t. 'q 

t· ·t 
-f' -,. :1.' 

• - • - • - • - ·t· fll 

~\ ~ ~ ~ --- -----------~----~---------~"---------. "'~--;::.------'f,'--

l'II~li.\~~_II!IIII!.1I1! Uti iii ,1 •• 11111 111 1111111 Ii U $ & . a a ; s: iii ,.' . i 2 £ 2 ¥ I Ii II 


