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as shown on the equipment FCO log, in the list below. Immedi
ately to the right of the ser ies code number is an FCO number. 
If that number and all of the numbers underneath it match all 
of the numbers on the equipment FCO log, then this manual ac
curately reflects the equipment. 

This correlation sheet also applies to the following related 
manuals: 

Publication No. 

Publication No. 

EQUIPMENT 
TYPE 

BZ5AX/BZ9AX 
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SERIES 
CODE 

09 
10 
11 
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13 
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14 

WITH 
FCOs 
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None 

Rev. 
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15 None 
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19 50967A 
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COMMENTS 

Incorporates new front 
panel. 
Read Recovery. 
Write Fault Volt Marg. 
Incorporates micropro
cessor servo. 
Incorporates twisted 
pair wires. 
Random seek errors. 

Eliminates data errors 
on FNRN. 
Corrects Servo Seek er
ror. 

50967A applies to 
BZ5A1V/W, BZ5AG/H only 
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MANUAL TO EQUIPMENT LEVEL CORRELATION (Contd) 

EQUIPMENT SERIES WITH COMMENTS 
TYPE CODE FCOs 

BZ5AX/BZ9AX 20 62072 FCO 62072 applies to 
BZ9A1J/K only 

21 62112 FCO 62112 applies to 80 
MB units only 

62070 FCO 62070 applies to 
BZ5A1V/W, BZ5A5G/H only. 

62212 FCO 62212 applies to 80 
MB units only. 

62213 FCO 62213 applies to 
160 MB units only. 

22 62127 
62142 FCO 62142 applies to 

160 MB units only. 
02015 FCO 02015 applies to 

BZ5A1E/F/V/W/Z,BZ5A5G/H, 
BZ9A1C/W only. 

23 02099 FCO 02099 applies to 
BZ9A1J/K only. 

24 None 

25 02028 FCO 02028 a~p1ies to 
BZ9A1J/K Serles Codes 
23/24 only. 

02042 FCO 02042 applies to 
BZ5A1B only. 

26 None 

27 None 

28 None 
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PREFACE 

This manual contains maintenance information for the CONTROL 
DATA® BZ5AX/BZ9AX (refer to the Configuration Chart in the 
front matter of this manual for a complete listing of equipment 
numbers) Mini Module Drives (MMD). It is prepared for customer 
eng ineers and other technical personnel directly involved wi th 
maintaining the MMD. 

The information in this manu~l is presented as follows: 

Section 1 - Installation and Checkout. . Contains si te require
ments, unpackaging and inspection, installation, 
and checkout. 

Section 2 - Main tenance. Contains general main tenance informa
tion, tests and adj ustments, trouble analysis, re
pair and replacement. 

Section 3 - Diagrams. Contains logic diagrams. 
Section 4 - Wire Lists. Contains wire lists. 
Section 5 - Parts Data. Contains illustrated parts breakdown 

and spare parts list. 

The following manuals apply to the MMD and are available from 
Control Data Corporation, Literature Distribution Services, 308 
North Dale Street, St. Paul, MN 55103: 

Publication No. 

83323150 
83323160 
83323970 

83323850 

83324470 

83324530 

83322440 

83324440 

83323790 

83323150 V 

Title 

BZ5AX/BZ9AX Hardware Maintenance Manual 
BZ5AX/BZ9AX Hardware Reference Manual 
Special Supplement (applies to 
BZ5A1J/K/R/S, BZ5A2C/D/G/H units only) • 
Special Supplement (applies to 
BZ5A2E/F, BZ5A6C/D, BZ9A2C/D, 
BZ9A6C/D/E/F units only). 
Special Supplement (applies to 
BZ5A9L/M,BZ9A7A/B units only) 
Special Supplement (applies to 
BZ5A9N/P units only) 
CDC Microcircui ts, Volume 1 (provides 
functional descr iptions for integrated 
circui ts) 
CDC Microcircuits, Volume 2 (provides 
functional descriptions for integrated 
circuits) 
A Guide for the Disk Drive Operator 

xiii 
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xiv 

WARNING j 
To ensure the integrity of safety features 
built into these drives, installation and 
maintenance must be performed only by quali
fied service personnel using designated 
CDC/MPI parts. Also, in case of f ire or other 
emergency, isola"te the dri ves from main power 
by disconnecting the drive power plugs fr'om 
their site power receptacles. In situations 
where pulling the plugs is not possible or 
practical (such as in a rack mount installa
tion) , use the system main power disconnect to 
isolate the drives from main power. 

WARNUNG j 
Urn das einwandfreie Funk tionieren der einge
bauten Schutzvorrichtungen zu gewaehrleisten, 
darf die Installation und War tung nur von 
qualifiziertem Service-Personal unter Verwen
dung von Original CDC/MPI Teilen durchgefuehrt 
werden. Beim Ausbrechen von Feuer oder in an
deren Notfaellen ist die Verbindung zum Haupt
stromnetz dadurch zu unterbrechen, dass die 
Stecker der Antriebe aus den Steckdosen gezo
gen werden. SolI te dies nicht moeglich oder 
unpraktisch sein (z. B. dann, wenn die Stat
ionen uebereinander installiert sind), ist der 
Hauptstromunterbrecher des Systems zu bed
ienen, urn die Antr iebe vom Hauptstromnets su 
trennen. 
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CONFIGURATION CHART 

1 ::~t I N~:~~i~:%ZIW I ~:~ I ~gJ::@! g~[J1i{i:t~i[ii~-: I 
1
5A1A 1730367021120/60/480 80 

\ 

No No No No 73036412 8239 
5A1B 73036703 220/50/420 8iO No No No No 73036412 8239 

1
5A1e 73036726 120/60/480 80 No No No No 73036419 8239 

I -r--,- I I Ti i ------ --- ---!~~ll 

5A1D 73036727 220/50/420 80 No No 
I 

No INO 
1
5A1E 73036747 120/60/480 80 No No No No 
5A1F 73036728 240/50/420 80 No No No No 

15A1G 173036761 120/60/480 80 No No No No 
5A1H 73036729 120/60/480 80 No No No No 

1
5A1J

* 
73036730 120/60/480 810 No No No No 

5A1K* 73036731 220/50/420 80 No No No No 
I SAIL 82397707 240/60/460 80 No No No Mo 
5A1R* 73036748 120/60/480 80 No No No No 

15A1S *173036749 220/50/420 810 No No No No 
5A1T 73036762 120/60/480 80 No No No No 

1
5A1U 73036763 220/50/420 80 No No No No 
5A1V 73036764 120/60/480 80 No No No Yes 

\5A1W 73036765 220/50/420 810 No No No Yes 
5A1Z 73036777 220/50/420 8,0 No No No No 

1
5A2A 73036708 120/60/480 810 Yes No No No 
5A2B 73036709 220/50/420 80 Yes No No No 
5A2C* 73036732 120/60/480 - 8 iO Yes No No No 
5A2D* 73036733 220/50/420 80 Yes No No INO 
5A2E* 73036736 120/60/480 80 Yes No No No 
5A2F* 73036737 220/50/420 80 Yes No No No 

15A2G*173036750 120/60/480 8 iO Yes No No No 
5A2H* 73036751 220/50/420 8,0 Yes No No No 

15A2J 173036787 120/60/480 8io Yes No No No 
5A3A 73036704 120/60/480 80 No 48 No No 
5A3B 173036705 220/50/420 810 No 48 No No 
5A4A 73036710 120/60/480 80 Yes 48 No No 
5A4B 73036711 220/50/420 80 Yes 48 No No 

* Special Supplement manual used in conjunction 
Refer to Preface for publication number. 
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7303641918239 
73036412 7304 
73036417 8239 
73036412 7306 
73036412 8239 
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73036404 8239 
73036424 8239 
73036424 8239 
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73036412 7306 
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/73036412/8239 
73036412 8239 
73036412 8239 
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with this man 
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2401 
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1 5933 
5916 
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5923 
5923

1 5001 1 
5001

1 5923 
5923
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5902\ 
5902 1 
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5902 
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CONFIGURATION CHART (Contd) 

'I Equip I Part Power Data Dual Fxd Long Crg Part No. for ! 
No. Number vo1tS/Hz/W Cap Ch Hds Last Ofs Painted Parts 1 

1 
(BZ) I (MB) Sctr Color I control 

Panel' Panel I 
I J J I 
1
5A5A 1730367061120/60/480 80 No 96 No NO 73036412 82395902 
5A5B 73036707 22D/50/420 80 No 96 No No 73036412 823959021 

1
5A5D 73036794 120/60/480 80 No 96 No NO 73036404 82395933 
5A5F 73036795 120/60/480 80 NO 96 No No 1730364071823959071 

1
5A5G 73036775 120/60/480 80 No 96 No Yes 73036433 82395933 
5A5H 73036776 220/50/420 80 NO 96 No Yes 73036433 82395933 

1
5A5J 173036788 120/60/480 80 No 96 No No 73036404 82395933 
5A5K 73036796 120/60/480 80 No 96 No NO 73036404 82395933 

1
5A5L 73036797 120/60/480 80 No 96 No No 73036407 82395907 
5A6A 73036712 120/60/480 80 Yes 96 No No 73036412 823959021 

1
5A6B 73036713 220/50/420 80 Yes 96 No No 73036412 82395902 
5A6C* 73036734 120/60/480 80 Yes 96 No No 47365522 82395001 

,/5A6D*173036735 220/50/420 80 Yes 96 No No 47365522 82395001 
5A9B 73036778 220/50/420 80 No No No No 73036436 82395935 
5A9C 13036781 120/60/480 80 No No No No 73036411 82395944 
5A9D 73036782 220/50/420 80 NO No No No /730364111823959441 
5A9E 13036779 120/60/480 80 No 96 No No 73036412 82395902 
5A9F 73036780 220/50/480 80 NO 96 No No 73036412 823959021 

1
5A9G 73036783 120/60/480 80 NO No No NO 73036439 82395919 
5A9H 73036784 220/50/420 80 NO No No No 73036439 823959191 
5A9J 73036785 120/60/480 80 No No No No 73036412 82395902 
5A9K 13036786 220/50/420 80 NO No No NO 73036412 82395902 
5A9L* 73036789 120/60/480 80 No No No No Not used 73083700 
5A9M* 73036790 220/50/420 80 No No No NO Not used 73083700 

1
5A9N*173036798 120/60/480 80 No No No No 73036412 82395902 
5A9P* 73036799 220/50/420 80 No No No No 73036412 82395902 

1
5A9R 82399702 120/60/480 80 NO No No No 73036404 82395902 
9A1A 73036802 120/60/480 160 NO No No No 730364121823959021 

1
9A1B 13036803 220/50/420 160 No No No No 73036412 82395902 
9A1C 73036845 120/60/480 160 No No No No 73036412 82395902 

1
9A1E 173036853 120/60/480 160 No No No No 73036412 82395902 
9AIF 73036854 220/50/420 160 No No No No 73036412 82395902 
9A1G 73036855 120/60/480 160 No No No No 73036446 82395945 
9A1H 73036856 220/50/420 160 NO No No No 73036446/823959451 
9A1J 73036867 120/60/480 160 NO No Yes No 73036437 82395949 
9A1K 73036868 220/50/420 160 NO No Yes No 73036437 823959491 

19A1L 73036869 120/60/480 160 NO 48 Yes No 73036437 82395949 

* Special Supplement manual used in conjunction wlth thlS manual. 
Refer to Preface for publication number. 

xxvi 83323150 V 



CONFIGURATION CHART (Contd) 

Equip Part Power Data Dual Fxd Long Crg 
No. Number Vo1tS/Hz/W caE Ch Hds Last Ofs 

(BZ) (M ) Sctr 

9AIM 73036870 220/50/420 16'0 No 48 Yes No 
9AIN 73036873 120/60/480 160 No No No No 
9AIP 173 '036874 120/60/48'0 160 No No No No 
9A1R 73036875 220/50/420 160 No No No No 
9AlS 73036876 120/60/48'0 160 No No No No 
9AIT 73036877 22'0/50/420 160 No No 

I 
No No 

9AIU 73036878 120/60/480 160 No No No No 
9A1V 73036879 22'0/50/420 160 No No No No 
9AIW 1730368861240/50/420 160 No No No No 
9AIY 73036893 120/60/480 160 No No No No 
9AIZ 73036887 22'0/50/420 160 No No No No 
9A2A 73036808 120/60/480 160 Yes No No No 
9A2B 73036809 220/50/420 160 Yes No No No 
9A2C* 73036882 120/60/480 160 Yes No No No 
9A2D* 73036883 220/50/420 160 Yes No No No 
9A3A 73036804 120/60/480 160 No 48 No No 
9A3B 73036805 220/50/420 160 No 48 No No 
9A4A 73036810 120/60/480 160 Yes 48 No No 
9A4B 73036811 220/50/420 160 Yes 48 No No 
9A5A 73036806 120/60/480 160 No 96 No No 
9A5B 173036807 220/50/420 160 No 96 No No 
9A5C 73036865 12'0/60/480 160 No 96 No No 
9A5D 73036866 220/50/420 160 No 96 No No 
9A5E 73036871 120/60/480 160 No 96 Yes No 
9A5F 73036872 220/50/420 160 No 96 Yes No 
9A5G 73036880 120/60/480 16'0 No 96 No No 
9ASH 173036881 220/50/420 160 No 96 No No 
9A6A 73036812 120/60/480 160 Yes 96 No No 
9A6B 73036813 220/50/420 160 Yes 96 . No No 
9A6C* 73036884 120/60/48'0 160 Yes 96 No INO 
9A6D* 73036885 220/50/420 160 Yes 96 No No 
9A6E* 82399808 120/60/480 160 Yes 96 No No 
9A6F*182399809122O/5O/42°116O Yes 96 No No 
9A7A* 73036888 120/60/480 160 No No No No 
9A7B* 73036889 220/50/420 160 No No No No 
9A7C 73036894 120/60/480 160 No No 

1 
No No 

9A7D 73036895 220/50/420 16'0 No No No No 
9A7E 73036896 120/60/480 16'0 No No No No 
9A7F 173036897 220/50/420 160 No No No No 
9A7G 73036898 240/50/420 160 No No No No 
9A7L 82399806 240/60/460 16'0 No No No No 
9A7M 82399807 220/50/420 16'0 No No No No 

* Special Supplement manual used in conjunction 
Refer to Preface for publication number. 
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Part No-. --r-0 r -- --1 
arts I 
ntror---

Painted P 
Color ICo 
pane~ 

73036437 82 

ane1 I ---....,- -

3-;~;~9-1 
73'036412 82 
73'036411 82 
73'036411 82 
73036443 82 
73036443182 
73036446 82 
73036446 82 

82 
73036412 82 
73036412 82 
47365522182 
47365522 82 
73036422 82 
73036422 82 
73036412 82 
73036412 82 
73036412182 
73036412 82 
73036412 82 
73036412 82 
73036446 82 
73036446 82 

173036437182 
73036437 82 
73036441 82 
73036441 82 
73036412 82 
73036412 82 

147365522182 
47365522 82 
73036422 82 
73036422 82 
Not used 73 
Not used 73 
73036439182 
73036439 82 
73036402 82 
73036402 82 
73036412 82 
73036404 82 
73036436 82 

with this m 

395902 
395944 
395944 
395942 
3959421 
395945 
3959451 
395918 
3959021 
395902 
3959021 
395902 
395001 
395001 
395902 
3959'02 
3959021 
3959'02 
3959021 
395902 
3959451 
395945 
3959491 
395949 
3959401 
395940 
3959021 
395902 
3950011 
395001 
3959101 
395910 
0837001 
083700 
3959191 
395919 
3959041 
395904 
3959021 
3959'02 
3959351. 

anua1·1 
---"-"_.1. 
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ABBREVIATIONS 

A Ampere 

ABR Absolute Reserve 

ABV Above 

ac Alternating Current 

ADD Address 

ADDR Address 

ADJ Adjustment 

ADRS Address 

AGC Automatic Gain Control 

AM Address Mark 

AMP 

AMPL 

ANAL 

APA 

APPA 

ASSY 

Amplifier, Ampere 

Amplifier 

Analog 

Track Average 
Base-To-Peak Amplitude 

Track Average 
Peak-To-Peak Amplitude 

Assembly 

BH Behind Home 

BIB Bus In Bit 

BIN Binary 

BLK Black 

83323150 N 

BLU 

BLW 

BOB 

BRN 

BTN 

C 

CAP 

CAR 

Blue 

Below 

Bus Out Bit 

Brown 

Button 

Celsius 

Capacitor, Capacity 

Cylinder Address 
Register 

eB Circuit Breaker 

CDC 

CH 

CHAN 

eLK 

Control Data 
Corporation 

Channel 

Channel 

Clock 

CLR Clear 

cm 

CMOS 

Centimeter 

Complementary Metal 
Oxide Semiconductor 

CNTGL Centrifugal 

CNTR Counter 

COM Common 

COMP Component, Compare 
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ABBREVIATIONS (Contd) 

CONFIG C onf i 9 ur at ion EN Enable 

CONTD Continued EOT End of ·Track 

CRC Cyclic Redundancy EQUIP Equipment 
Check 

EXT External 
CRG Carriage 

F Fahrenhei t, Fuse 
CS Chip select 

FCO Field Change Order 
CT Center Tap 

FF Flip Flop 
CTR Counter 

FH Fixed Head 
CYL Cylinder 

FIG Figure 
D/A Digital to Analog 

Converter FLT Fault 

de Direct Current FREQ Frequency 

DCDR Decoder ft Foot 

DEMOn Demodulator FTU Field Test Unit 

DIFF Difference FWD Forward 

DIG Digital FXD Fixed 

DIS Disable GB Guard Band 

DLT Decision Logic Table GEN Generator 

DRVR Driver GND Ground 

ECL Emitter Coupled GP Group 
Logic, Enabled Clock 

GRN Green 
ECO Engineering Change 

Order GRY Grey 

EMER Emergency HD Head 

EMG Emergency HDA Head Disk Assembly 
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ABBREVIATIONS (Contd) 

HgX Hexagon 

Hg Mercury 

Hz Hertz 

Ie Integrated Circuit 

ID Identification 

IDENT Identification 

lOX Index 

in Inch 

IN'l' Internal 

INTEG Integrator 

I/O Input/Output 

IPB Illustrated Parts 
Breakdown 

IRQ Interrupt Request 

kg Kilogram 

kHz Kilohertz 

kPa Kilopascal 

kW 

kn 

lb 

lbf 

LD 

LED 

Kilowatt 

Kilohm 

Pound 

Pound-Force 

Leve 1 Detect 

Light Emitting Diode 

LOC Local, Location 

83323150 T 

LSD Least Significant 
Digit 

LSI 

LZ 

m 

MACH 

MAG 

Large Scale 
In tegr a tion 

Landing Zone 

Meter 

Machine 

Magnitude 

MAINT Maintenance 

MAX Maximum 

MB Megabyte 

MC Master Clear 

MET Metal 

MFM Modified Frequency 
Modulation 

MH Moveable Head 

MHz Megahertz 

MIN Minimum 

MK 

rom 

MMD 

MOD 

MOV 

MPI 

Mark 

Millimeter 

Mini Module Drive 

Module 

Movable 

Magnetic peripherals, 
Inc. 
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ABBREVIATIONS (Contd) 

MPU Microprocessor Unit 

ms Millisecond 

MSD Most Significant Digit 

MTR Motor 

MULT Multiple 

MUX Multiplexer 

N 

NC 

NEG 

NFR 

NMI 

Newton 

No Connection, 
Normally Closed 

Negati ve 

Not Field Replaceable 

Non Maskable Interrupt 

NO Number, Normally Open 

NOM Nominal 

NORM Normal 

NRM Normal 

NRZ Non Return To Zero 

ns Nanosecond 

Nsec Nanosecond 

OFS Offset 

OGB Outer Guard Band 

ORN Orange 

OS One Shot 

OSC Oscillator 

xxxii 

PC 

PHH 

PIA 

Printed Circuit 

Ph illips Head 

Peripheral Interface 
Adapter 

PLO Phase Lock Oscillator 

PN Part Number 

PNH Pan Head 

POS Positi ve 

POSN position 

PP Peak-To-Peak 

PREAMP Preamplifier 

PTM Programmable Timing 
Module 

PVA Peak Variation 

PWR Power 

RAM Random Access Memory 

RCVR Receiver 

RD Read 

ROY Ready 

RECAL Recalibrate 

RECT Rectified 

REF Reference 

REG Regulator, Regulated 

REM Remote 

83323150 N 
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ABBREVI.ATIONS (Contd) 

RES 

RET 

REV 

RFI 

RGTR 

Reserved, Resolution 

Retract 

Reverse, Revision 

Radio Frequency 
Inter ference 

Register 

RH Relative Humidity 

r/min Revolutions Per Minute 

ROM Read Only Memory 

RPM 

RPS 

RTZ 

Revolutions Per Minute 

Rotational position 
Sensing 

Reserve Timeout 

Return to Zero 

R/W Read/Write 

s Second, Single 

SIC Ser ies Code 

SCH Socket Head 

SCTR Sector 

SEC Second 

SEL Select 

SEQ Sequence 

SH Sheet 

SHLDR Shoulder 

83323150 T 

SLFTPG Self Tapping 

SW switch 

TERM Terminator 

TF Thread Forming 

TLA Top Level Assembly 

TP Test Point 

TRANS Transition 

TRK Track 

TTL Transistor-Transistor 
Logic 

v Vol ts, Voltage 

V ac Volts Alternating 
Current 

VCO Voltage Controlled 
Oscillator 

VEL Velocity 

VFL Velocity Follow Latch 

VIO Violet 

VMA Valid Memory Address 

VOM Voltohmmeter 

W Watts, Write 

W/ With 

WHT White 

W/O Wi thout 

W PROT Write Protect 
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ABBREVIATIONS (Contd) 

W+R write or Read 

W-R Write and Read 

WRT Write 

W/W Wirewrap 

XDUCER Transducer 

XMTR Transmitter 

X TAL Crystal 

YEL Yellow 

II Micro 

llF Microfarad 

llH Microhenry 

llP Microprocessor 

llS Microsecond 

±XXXX Hexadecimal Number 

$XXXX Hexadecimal Address 
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INSTALLATION AND CHECKOUT 1 

INTRODUCTION 

The information contained in this section describes installa
tion and initial checkout of the MMD. 

SITE REQUIREMENTS 

GENERAL 

The site requirements considered are environment, space, power, 
grounding, and interface. 

ENVIRONMENTAL REQUIREMENTS 

There are no special environmental requirements for the MMD be
yond those listed in the reference manual. 

SPACE REQUIREMENTS 

The MMD slide mounts into a 483 mm (19 1.n) standard rack. The 
slide act ion allows a complete ou tward ex tens ion of the un it 
for ease of maintenance. The space requirements are shown in 
figure 1-1. 

The mass of the dri ve is 45.4 kg (100 lbs). In the extended 
position, the drive center of gravity is approximately 300 mm 
(12 in) from the rack front. 

POWER REQUIREMENTS 

Dr ive ac power requirements are listed in table 1-1. Conver
sion to the different line voltages is explained in the Trans
former Wir ing paragraphs. Or ive current versus start-up time 
is shown in figure 1-2 for 120, 220, and 240 volt connections. 
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TABLE 1-1. POWER REQUIREMENTS 

Specifi- Value 
cations 

AC Power Voltage Freguen£Y Phase ----Input 
Options 120 (+8, -18) V 60 (+.6, -1) Hz 1 

220 (+15, -25) V 50 (+.5, -1) Hz 1 

240 (+17 , -27) V 50 (+.5, -1) Hz 1 

Power Used Max Line Power Power 
with Disks Power In:eut 
and Car-

Curr~nt Consum}2tion Factor ----
riage in 120 V, 60 Hz 5.2 A 0.52 kW 0.83 
Motion 

220 V, 50 Hz 2.7 A 0.49 kW 0.75 

.240 V, 50 Hz 2.7 A 0.49 kW 0.75 

Power used Max Line Power Power 
with Disks Power In:eut Current Consum}2tion Factor 
and Car-

._---

riage at 120 V, 60 Hz 1.41 A 0.15 kW 0.9 
Rest 

220 V, 50 Hz 0.67 A 0.18 kW 0.9 

240 V, 50 Hz 0.67 A 0.18 kW 0.9 

Start Up 
Current Refer to figure 1-2. 

GROUNDING REQUIREMENTS 

General 

Safety grounding, connecting the drive power cord to a grounded 
outlet, and system grounding, connecting the controller and 
drives to earth ground, are discussed in the following para
graphs. 
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Figure 1-2. Line Current Versus Start-Up Time 

Safety Grounding 

A safety ground must be provided by the site ac power system. 
The green (or green and yellow str iped) wire in the dr ive' s 
power cord provides the safety ground connection betwee'n the 
drive and the power system. In turn, the site ac power system 
must tie this connection (safety ground) to earth ground. All 
site ac power. connection points, including convenience outlets ~ 
for test equipment, must be maintained at the same safety 
ground potential. 

System Grounding 

In addition to safety grounding, a system ground connecti0I?- is 
also required. The following paragraphs descr ibe var 10US 
grounding configurations and suggest the correct choice for a 
particular site. The Installation Procedures in this section 
have separate grounding instructions for each configuration. 
Detailed schematic diagrams of the grounding configurations are 
provided with these procedures. It is necessary to select the 
best configuration before beginning to ground the system. 
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The following discussion relates to site features and site 
planning. The three grounding choices are presented in the or
der of effectiveness. 

If the site has a floor grid, it should be used. A typical 
floor grid is shown in figure 1-3. It consists of a mechanical 
structure which supports a false floor. The elements of the 
gr id are connected electr ically to ensure that the entire gr id 
is at ground potential. The controller and MMDs are grounded 
to the floor gr id, and the floor gr id must be connec ted to 
ear th ground. I f the floor gr id is not grounded, connect the 
controller to both the grid and earth ground. 

GROUND 
STRAPS 

GROUNDING BETWEEN 
GRID ELEMENTS 

GROUND STRAP 
CONNECTION 
TO GRID 

Figure 1-3. Typical Floor Grid 
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If the site has no floor grid, the controller and MMDs must be ""~ 
grounded with a system of heavy ground straps. This can be a 
star or· a daisy chain system, but star connecting the units is 
preferable. A star system has ground straps fanning out from 
the controller to each drive; a daisy chain system has ground 
straps going from drive to drive and then to the controller. 
In both systems the controller must be connected to earth 
ground. 

When drives are added to an existing system, the grounding must 
be consistent within the system. For instance, do not star 
connect a new drive when the other units are daisy chained to
gether. 

INTERFACE REQUIREMENTS 

An important part of site preparation is planning the layout 
and routing of I/O cables. The I/O cables are designated as A 
and B cables. The I/O A cables may be connected in ei ther a 
star or daisy chain configuration as shown in figure 1-4. Each 
configuration calls for the use of terminators; these too are 
shown in figure 1-4. 

The following discussion of the I/O configurations applies to 
single channel installations where a set of dr ives are inter- ~ 
faced to one controller. Extending the discussion to dual 
channel installations (involving two controllers) requires dou-
bling the quanti ties of cables and terminators because the two 
channels have independent cabling. 

The star configuration has individual A and B cables going from 
the controller to each dr ive, and each dr ive has a terminator 
installed on it. The daisy chain configuration has individual 
B cables going from the controller to each drive. However, a 
single A cable connects the controller to the first drive. ~; 
Other A cables go from dr ive to dr ive, and the last dr ive in 
the string has a terminator installed on it. 

In estimating the I/O cables needed for an installation, decide 
which configuration will be used and allow sufficient length to 
permit extension of rack-mounted drives. Limitations on I/O 
cable lengths may influence system layout. The maximum length 
for each B cable in 15.3 m (50 ft). Each star system A cable 
or the cumulative A cabling in a daisy chain system cannot ex
ceed 30.6 m (100 ft) in length. Table 1-2 lists the part num
bers for the terminator and for the available lengths of I/O 
cables. 
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A B A 

A2A04 CARD 

DRIVE 0 

A2B04CARD- -

J4 

STAR CABLED SYSTEM 

A2A04 CARD 

DRIVE 1 

A2B04 CARD 

CONTRQLLER I 
B A 

J4 J2 

DRIVE 2 

A2B04 CARD 

B A 

J3 J4 

A2A04 CARD 

DRIVE N 

A2B04CARD 

B 

[_A __________ B ________ A ___________ B _______ A ___________ B _______ A, ___________ B-J CONTROLLER II 

NOTES: 
1. MAXIMUM INDIVIDUAL A CABLE LENGTHS = 100 FEET 
2. MAXIMUM INDIVIDUAL B CABLE LENGTHS = 50 FEET 

A B 

J4 J2 
A2A04 CARD 
~----

DRIVE 0 

-----
A2B04 CARD 

DAISY CHAIN CABLED SYSTEM 

J4 
A2A04 CARD 

CONTROLLER I 
B 

J2 

B 

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

DRIVE 1 DRIVE 2 

----- - ------
A2B04 CARD A2B04 CARD 

B B 

CONTROLLER II 

B 

J4 J2 
A2A04 CARD ------

DRIVE N 

_._-- --
A2B04 CARD 

B 

Figure 1-4. System Cabling 
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TABLE 1-2. I/O CABLES AND ACCESSORIES 

Length Part Numbers 

(Feet) (Metres) A Cable B Cable 

5 1.5 77564200 77564300 

6 1.8 77564201 77564301 

8 2.4 77564202 77564302 

10 3.0 77564203 71564303 

15 4.5 77564204 77564304 

20 6.1 77564205 77564305 

25 7.6 77564206 77564306 

30 9.1 77564207 77564307 

40 12.2 77564208 77564308 

50 15.3 77564209 77564309 

I/O Terminator Part Number: 75841300 

Figure 1-5 shows the pin assignments and signal names for the A 
cable. Figure 1-6 shows the pin assignments and signal names 
for the B cable. Detailed information about interface lines is 
given in section 3 of the hardware reference manual. 
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CONTROLLER 
UNIT SELECT TAG 
UN IT SELECT 20 

UNIT SELECT 21 
UN IT SELECT 22 
UNIT SELECT 23 

TAG 1 ~ 
TAG 2 it 
TAG 3 ~ 
BIT 0 ~ 
BIT 1 £ 
BIT 2 ~ 
BIT 3 ~ 
BIT 4 ~ 
BIT 5 ~ 
BIT 6 ~ 
BIT 7 £ 
BIT 8 ~ 
BIT 9 £ 
OPEN CABLE DETECTOR 
RESERVED FOR INDEX 
RESERVED FOR SECTOR 
FAULT & 
SEEK ERROR £ 
ON CYLINDER ~ 
UNIT READY £ 
ADDRESS MARK FOUND 
WRITE PROTECTED 
POWER SEQUENCE PICK 
POWER SEQUENCE HOLD 
BUSY £ 
NOT USED (SPARE) 

NOTES: 

~ DUAL CHANNEL UNITS ONLY 

~ GATED BY UNIT SELECT 

ill & 
~&& 

~ 
£ 

~ CALLED SECTOR MOD ON BZ9A1J/K/L/M AND BZ9A5E/F 

& INDEX AND SECTOR MAY BE IN "A" CABLE 

LO HI DRIVE . 
22. 52 
23. 53 
24. 54 
26. 56 
27. 57 
1. 31 
2. 32 
3. 33 
4. 34 
5, 35 
6, 36 
7. 37 
8. 38 
9, 39 

10. 40 
11. 41 
12, 42 

13, 43 _;;0. 

14, 44 
18. 48 

--

25, 55 
15. 45 
16, 46 

, --
17. 47 
19, 49 
20, 50 
28, 58 

29 
} ONE 

59 TWISTED 

& 21. 51 PAIR 

30. 60 

AND/OR "B" CABLE. 9T292B 

Figure 1-5. A Cable 
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"B" CABLE 

CONTROLLER 
WRITE DATA 
GROUND 
WRITE CLOCK 
GROUND 
SERVO CLOCK 
GROUND 
READ DATA 
GROUND 
READ CLOCK 
GROUND 
SEEK END 
UNIT SELECTED 
GROUND 
RESERVED FOR INDEX & 
GROUND 
RESERVED FOR SECTOR & 
GROUND 

NOTES: 

1 26 CONDUCTORS FLAT CABLE. MAXIMUM LENGTH - 50 FT. 

2 NO SIGNALS GATED BY UNIT SELECTED. 

& INDEX AND SECTOR MAY BE IN "A" CABLE AND/OR "B" CABLE. 

Figure 1-6. B Cable 

FINAL UNPACKAGING AND INSPECTION 

GENERAL 

LO, HI DRIVE 
8, 20 
7 
6, 19 
18 
2, 14 
1 
3, 16 
15 
5, 17 
4 

10, 23 
22, 9 
21 
12, 24 
11 

13, 26 
25 

9T30BA 

After removing packaging material according to the unpackaging 
instructions provided with the drive, inspection for shipping 
damage should be carried out and several final unpackaging pro
cedures performed. Most packaging materials can be reused if 
it is necessary to ship the dr i ve at some future date. To ob
tain packaging instructions, contact: 

Packaging Engineer, Material Services Dept. 
Normandale Division, MPI 
7801 Computer Ave 
Minneapolis, MN 55435 

When order ing packaging instructions, specify the exact equip
ment number and series code of the drive as shown on the equip
ment identification label. 
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UNPACKAGING 

1. Open package (save all packaging materials). 

2. If MMD has a slide mount option, remove packages contain
ing two slide mounts. 

3. Remove two I/O flat cables packaged around MMD. 

4. Remove plastic dust cover from around MMD. 

5. Check all items against shipping bill for required equip
ment and hardware to complete installation. Discrepan
cies, missing items, damaged equipment, etc., should be 
reported to the CDC account sales representative respon
sible for the equipment. 

INSPECTION 

Inspect all components of the drive for possible shipping dam
age. All claims for shipping damage should be filed with the 
carrier involved. 

INSTALLATION PROCEDURES 

GENERAL 

The following text provides the procedures necessary to install 
the drive. It is assumed that the requirements for site prepa
ration have been completed prior to performing the installation 
procedures. 

The following procedures should be considered in the order pre
sented, but the order may be altered for a specific installa
tion: 

• Mounting In Rack 

• System Grounding 

• Transformer Wiring 

• System Cabling 

• Setting Logic Card Switches. 
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MOUNTING IN RACK 

The MMD can be slide mounted onto a standard 483 mm (19 in) 
rack. Figure 1-7 shows an exploded view of the mounting hard
ware for the MMD. 

1. Loosely attach screws, lockwashers, and nut plates to 
rack. Leave this hardware loose enough so that the slot
ted recess brackets at the ends of the slide assembly can 
be inserted between nut plate and rack. 

2. Loosen adjusting screws on front and rear recess brackets 
such that slide assemblies can be positioned in rack. 

3. Position slide assemblies in rack and tighten hardware 
securing slide assemblies to rack. 

4. Tighten adjusting screws on recess brackets. 

5. Ensure that slide assemblies are aligned horizontally and 
vertically, and that assemblies are parallel. 

6. Install latch keeper bracket on left s ide of rack so 1. t 
will mate with front panel latch in a manner that will 
not interfere with slide assembly motion. 

7. Pull both slide assemblies to their fully extended posi
tion, making certain that full extens ion lock on each 
slide moves into locked position. 

8. Loosen and lower J bracket catch (at front of each slide 
assembly) • 

NOTE 

The following step may require two people. 

9. Place MMD (with J brackets attached) onto slide 
assemblies, making certain that J bracket slips under the 
J bracket catch at the rear of each outer slide. Figure 
1-8 shows the sequence of steps required to mount the 
drive on the slides. Ensure that mounting stop on 
underside of each J bracket fits into mounting notch on 
each outer slide. 
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FULL 
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Figure 1-7. MMD Installation 
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1-14 

(!) SLIDE J BRACKET (A) 
UNDER J BRACKET 
CATCH (B). 

® LOCATE MOUNTING 
STOP (C) IN 
MOUNTING NOTCH (D) 
WITH SLIDE ASSY 
CATCH (E) DOWN. 

(3) SECURE SLIDE ASSY 
CATCH (E) AGAINST 
OUTER SLIDE (F) 
TIGHTEN NUT (G). 

, 
~ 
) 
) 

( 

~ 
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Figure 1-8. Slide Mounting Sequence 
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10. Position 90-degree ,tabs of each slide assembly catch 
firmly against each outer slide and tighten their adjust
ment nuts. This secures MMD on the slide assemblies. 

11. At top of drive, take out allen head screws and remove 
top cover. 

12. At bottom of drive, loosen screws securing bottom cover. 
Slide cover such that the screw heads can pass through 
cover slots. Remove bottom cover by droppi.ng stra ight 
down as in figure 1-9. 

NOTE 

Two different methods of locking the drive mo
tor are shown in figure 1-10. For newer 
drives (having a motor lock plate), perform 
step 13 and proceed to step 16 • Fo r old e r 
drives, proceed to step 14. 

13. Unlock drive motor on newer units by turning motor ship
ping lock screw fully counterclockwise with a 5/32 in al
len wrench.. This raises motor lock plate until it con
tacts the self-locking nut. 

14. Unlock drive motor on older units by loosening motor 
shipping lock screw (see figure l-IO), rotating motor so 
that motor mount plate clears screw, and tightening motor 
shipping lock screw until it and the tapped screw seat 
against base frame. Then allow motor to return to its 
original position. 

15. Per form Dr i ve Bel t Rep1ac.ement procedure gi ven in the Re
pair and Replacement section. 

16. Unlock actuator by rotpting actuator shipping lock to un
locked position (see figure 1-11). 

17. position spindle lock and ground spring so that its con
tact is centered on spindle shaft. Tighten screws (see 
figure 1-12). 
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OLDER UNITS 

TAPPED 
SCREW 

MOTOR 
MOUNT 
PLATE 

______ 1 ________ , _________________ _ 

NEWER UNITS 

WASHER 

MOTOR SHIPPING I 
LOCK SCREW~JI 

MOTOR 
MOUNT 

9T293A 

Figure 1-10. Drive Motor Lock Screw 
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Figure 1-11. Actuator Shipping Lock 

ATTACHING 
SCREWS 
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Figure 1-12. Spind1e Lock and Ground Spring 

83323150 R 



SYSTEM GROUNDING 

General 

This section contains instructions on making the system ground
ing connections. It is assumed that the site has been prepared 
in accordance with the sibe requirements information pr-ovided 
earlier in this section. Refer to that discussion if there is 
any doubt about which grounding scheme to use. System ground
ing procedures are presented in the following sections: 

• Floor Grid Grounding Procedure 

• Star Grounding Procedure 

• Daisy Chain Grounding Procedure 

• Isolated Grounds 

Floor Grid Grounding Procedure 

This procedure descr ibes how to ground the system to a floor 
grid as shown in figure 1-13. In this configuration, ground 
straps connect the controller and drives to the floor grid. In 
addition, if the floor grid is isolated from earth ground, the 
controller is connected to earth ground. 

1. Prepare ground straps as follows (see table 1-3) : 

a. Allowing sufficient length for drive extension, cut 
. g round straps to length needed for the following con
nections: 

• Controller to floor grid 
• Controller to earth ground (if necessary) 
• Each drive to floor grid 

b. Cr imp and solder terminal lugs to both ends of each 
ground strap. 

2. Connect ground strap between controller ground terminal 
and floor grid (see step 5 for floor grid connection). 
If necessary, connect another ground strap between con
troller ground and earth ground. 
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FLOOR GRID AVAILABLE 

CONTROLLER 
AC DC 

~ 
~ 

DRIVE 
AC DC 

& 

DRIVE 
AC DC 

& 

DRIVE 
AC DC 

& 
( __ --__ --____ ------r-----------~~----------~r_----~ 
I~ __ z_ __ ~~----~Z-----------~~----------~L-----~ 

+& --
FLOOR GRID UNAVAILABLE - STAR CONFIGURATION 

CONTROLLER 
AC DC 

DRIVE 
AC DC 

& 

DRIVE 
AC DC 

& 

FLOOR GRID UNAVAILABLE - DAISY CHAIN CONFIGURATION 

CONTROLLER 
AC DC 

DRIVE 

AC DC 

& 

DRIVE 

AC DC 

& 

FLOOR GRID 

DRIVE 
AC DC 

& 

DRIVE 

AC 

&CONNECTION AT DRIVE 

NOTES: 

&. REQUIRED IF FLOOR GRID 
IS NOT GROUNDED 

2 COMMON GROUND STRAP 
GR 0 U N DBA RON D R I V E ,,--... 
EARTH GROUND -L-

9T272 

Figure 1-13. System Grounding Schemes (Not Isolated) 
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TABLE 1-3. GROUNDING ACCESSORIES 

~-----------------------------------------~~------------.-------~--.~ 

Part Part Number 
~----------------------------------------~--------------.----~---- -

Flat Braided Shielding 

Terminal Lug 

Lockwasher, external tooth, #10 

Screw, thread rolling, 
10-32 x 1/2 

NOTE 

93267009 
15 m (50 ft) 

40125601 

10126403 

17901524 

For newer drives having ac and dc ground 
screws and a ground. bar, perform step 3. For 
older drives having only one ground screw, 
perform step 4. 

3. Referring to figure 1-14, attach ground strap to ac 
ground at each drive as follows: 

a. Loosen both ac and dc ground screws. 

b. Remove ground bar and set i.t aside. 

c. Remove ac ground screw and lock washers. 

d. Insert ac ground screw through terminal lug of ground 
strap and then through two lock washers. 

e. Attach ac ground screw loosely to base frame. 

f. Replace ground bar so that it is inserted between the 
pair of lock washers on each screw. 

g. Tighten both ac and dc ground screws. 
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4. Attach ground strap to ac ground at each drive as follows: 

a. Remove ground screw and lock washers at rear of drive. 

b. Place ground strap terminal lug between lock washers 
and attach it with ground screw to base frame. 

5. Connect each ground strap to floor grid as follows: 

a. Route free end of ground strap through floor cutout. 

b. Drill a 0.9 mm (11/32 in) hole in floor grid. 

c. Secure terminal lug to floor grid using screw and lock 
washer. Lock washer goes between terminal lug and 
floor grid. 

POWER 
SUPPLY 

AC GROUND SCREW ~ 

\ 
~ ~ /® 

1-22 

~ ~,X 
~J.r ~~ /~! 

~ ~~ " 

t~.,>dJ ~ 
~~J ~ 
~ GROUND 

DC GROUND SCREW 
GROUND STRAP LUG 

Figure 1-14. Drive Grounding Terminals 
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Star Grounding Procedure 

This procedure describes how to ground the system in a star 
configuration as shown in figure 1-13. In this configuration, 
ground straps connect the controller to earth ground and to 
each drive in the system. 

1. Prepare ground straps as follows (see table 1-3): 

a. Allowing sufficient length for drive extension, cut 
ground straps to length needed for the following con
nections :: 

• Controller to earth ground 
• Controller to each drive 

b. Cr imp and solder terminal lugs to both ends of each 
ground strap. 

2. Connect one end of all ground straps to controller ground 
terminal. Connect one strap to earth g round and rou te 
other straps to each drive in system. 

NOTE 

For newer drives having ac and dc ground 
screws and a ground bar, per form step 3. For 
older drives having only one ground screw, 
perform step 4. 

3. Referring to figure 1-14, attach ground strap to ac 
ground at each drive as follows: 

a. Loosen both ac and dc ground screws. 

b. Remove ground bar and set it aside. 

c. Remove ac ground screw and lock washers • 

. d. Insert ac g round screw through terminal lug of ground 
strap and then through two lock washers. 

e. Attach ac ground screw loosely to base frame. 

f. Replace ground bar so that it is inserted between the 
pair of lock washers on each screw. 

g. Tighten both ac and dc ground screws. 
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4. Attach ground strap to ac ground at each drive as follows: 

a. Remove ground screw and lock washers at rear of drive. 

b. Place ground strap terminal lug between lock washers 
and attach it with ground screw to base frame. 

Daisy Chain Grounding Procedure 

This procedure describes how to ground the system in a daisy 
chain configuration as shown in figure 1-13. In this configu
ration, ground straps connect the controller to earth ground 
and to the first dr ive in the daisy chain. The remainder of 
the drives are connected by ground straps going from the first 
drive to the second, the second to the third, and so on. 

1. Prepare ground straps as follows (see table 1-3): 

a. Allowing suff icient length for dr ive extension, cu t 
ground straps to length needed for the following con
nections: 

• Controller to earth ground 
• Controller to nearest drive 
• Each drive to next drive in daisy chain. 

b. Cr imp and solder terminal lugs to both ends of each 
ground strap. 

2. Connect two straps to controller ground terminal. Con
nect one strap to earth ground and route other strap to 
first drive in daisy chain. 

NOTE 

For newer drives having ac and dc ground 
screws and a ground bar, per form step 3. For 
older drives having only one ground screw, 
perform step 4. 

3. Route ground straps between drives, and referring to fig
ure 1-14, attach ground Straps to ac ground at each drive 
as follows: 

a. Loosen both ac and dc ground screws. 

b. Remove ground bar and set it aside. 
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c. Remove ac ground sc rew and 1. ock wa she r s. 

d. Insert ac ground screw through terminal lug of ground 
strap and then through two lock washers. 

e. Attach ac ground screw loosely to base frame. 

f. Replace ground bar so that it is inserted between the 
pair of lock washers on each screw. 

g. Tighten both ac and dc ground screws. 

4. Route ground straps between drives and attach ground 
straps to ac ground at each drive as follows: 

a. Remove ground screw and lock washers at rear of drive. 

b. Insert ground screw through terminal lugs of both 
ground straps with lock washers on either side of each 
terminal lug. 

c. Attach ground screw to base frame. 

Isolated Grounds 

Isolated grounding consists of parallel systems that accomplish 
ac (frame) and dc (logic) grounding separately. In some cases, 
system performance is improved with isolated grounds. However, 
the common grounding approach already presented is generally 
superior and should be used if it results in satisfactory oper
ation. 

Isolated groundl.ng 50S possible only with the newer drives hav
ing ac and dc ground screws and a ground bar. In the older 
drives having one ground screw, ac and dc grounds are tied to
gether inside the drive. 

The three isolated grounding configurations are shown schemati
cally in figure 1-15. A comparison of figure 1-15 with figure 
1-13 reveals that for each configuration, the ac grounding sys
tem is parallel to the dc grounding system. Furthermore, the 
ground bar is secured vertically by the ac ground screw so that 
the two ground screws are not shorted together at the drive. 
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Figure 1-15. System Grounding Schemes (Isolated) 
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TRANSFORMER WIRING 

The power supply transformer is designed to accept var ious ac 
input voltages. The input voltage is applied to the proper 
transformer primary windings by jumper wires on the power se
lector plug P07, located on the power supply. A drive is ship
ped ready to accept the input voltage and frequency listed in 
the conf iguration chart that appears in the front rna t ter of 
this manual. 

To convert the drive to another voltage input, remove plug P07 
(shown in figure 1-16) and refer to the logi.c diagrams section 
in th is manual for jumper wir ing informati.on. After rewir ing 
the plug, revise its power label, and reinstall it on the power 
supply. 

To convert the drive from 60 to 50 Hz, from 50 to 60 Hz, or to 
100 V-50 Hz requires extensive changes. For further informa
tion contact the CDC Account Sales Representative. 

83323150 N 

NOTE: CROSS REF all OF LOGIC DIAGRAMS 
SPECIFIES JUMPER WIRING FOR 
EACH INPUT VOLTAGE. 9P167A 

Figure 1-16. Power Selector Plug 
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SYSTEM CABLING 

This procedure descr ibes how to connect the drive power cord, 
I/O cables, and termina tors. It is assumed that the site has 
been prepared in accordance with the site preparation informa
tion provided earlier in this section. Refer to that discus
sion for cable routing and power outlet information. 

Figure 1-17 shows where the I/O cables are connected at the 
logic chassis and provides an exploded view of the mounting 
hardware for the I/O cables. The power cords supplied with 60 
and 50 Hz drives are shown in figure 1-18. 

1. Connect power cord to power connector AlJOl at rear of 
drive and to site ac power source. 

2. Connect B cable from channel I controller to dr ive con
nec to r J 2 on card A 2A 04 • Fo r dual c hann e 1 d r i v e s , con
nect a second B cable from channel II controller to drive 
connector J2 on card A2B04. 

NOTE 

Steps 3, 4, and 5 apply only to dr i ves using 
star I/O cabling configuration. 

3. Connect A cable from channel I controller to dr ive con
nector J3 on card A2A04. 

4. Install terminator on drive connector J4 and make termi
na tor g round connect ion. Both connec t ions are made on 
card A2A04 (see figure 1-19). 

5. For dual channel dr i ves, repeat steps 3 and 4 to connect 
channel II A cable and terminator to card A2B04. 

NOTE 

Steps 6 through 9 apply only to dr i ves using 
daisy chain I/O cabling configuration. In 
these steps, upstream and downstream define 
drives adjacent to a particular drive in daisy 
chain with upstream drive closer to controller. 

6 • Connect A cable to dr i ve connec tor J 3 on card A2AO 4 e i
ther from channel I controller or from connector J4 on 
card A2A04 of upstream drive. 
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NOTE 

If drive is not last in daisy chain, perform 
step 7. If drive is last in daisy chain, per
form step 8. 

7. Connect another A cable from drive connector J4 on card 
A2A04 to downstream drive's connector J3 on card A2A04. 

8. Install terminator on drive connector J4 and make ground 
connection e Both connections are made on card A2A04 (see 
figure 1-19). 

9. For dual channel drives, repeat steps 6 through 8 to con
nect channel II A cables, or A cable and terminator, to 
card A2B04 ~ 
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TERMINATOR GROUND 
TERMINAL 

9P15B 

Figure 1-19. Terminator Assembly 
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10. Secure I/O cables to dr ive log ic chassis and rear panel 
as follows: 

a. Arrange cables so they lie fla t on both cable mount 
bases (see figure 1-17). 

b. Remove cable mount plates and cable ties from acces
sories packaged with MMD. 

c. Thread a cable tie through channel in each cable mount 
base and through hole in each cable mount plate. 

d. Tighten cable ties so that cables are secured between 
base and plate of each cable mount. 

This completes the process of system cable attachment. If the 
I/O cables must be detached for maintenance purposes, remove 
the screws secur ing cable mounts to the log ic chassis and rear 
panel to avoid cutting cable ties. 

SETTING LOGIC CARD SWITCHES 

'General 

The PC cards in the logic chassis contain a number of switches 
that must be set correctly for normal operation of the dr ive. 
Sheet 1 of figure 1-20 identifies these switches and gives 
their locations on the logic cards. Sheet 2 of figure 1-20 
lists the switches as indexed on sheet 1 and gives the correct 
settings for normal drive operation for all switches except the 
sector select swi tches. Sett ing the sector select swi tches is 
discussed separately in this section. 
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Figure 1-20. Setting Logic Card Switches (Sheet 1 of 2) 
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INDEX I SWITCH I SETTING 

G) UNIT SELECT UN IT ADDRESSED & 

o LOCAL/ REMOTE 

0 1 2 3 4 5 6 7 8 9 10 11 

S N 0 C 0 C 0 C 0 C 0 C 0 C 0 
W U 1 C C 0 0 C C 0 0 C C 0 0 I M 
T B 2 C C C C 0 0 0 0 C C C C 
C E 3 C C C C C C C C 0 0 0 0 H R 

LOC: DRIVE POWER UP INDEPENDENT OF CONTROLLER 
REM: DRIVE POWER UP DEPENDENT ON CONTROLLER 

NORM 

12 

C 
C 
0 

0 

13 14 15 

0 C 0 

C 0 0 

0 0 0 

0 0 0 

CD WRITE PROTECT 

o SECTOR SWITCHES 

CD INDEX/SECTOR 

REFER TO DISCUSSION ON SETTING SECTOR SELECT SWITCHES 

JUMPER PLUG 

o CH I MAl NT. UNIT 
DISABLE 

CD CH I r MAINT. UNIT 
DISABLE 

o RELEASE TIMER 
SELECT 

~ IN TABLES, C 
o 

ON MFAX CARD ONLY, 
PLACE JUMPER PLUG BETWEEN IIAII AND 
"COMMON II FOR INDEX AND SECTOR SIGNALS 
IN A CABLE, OR BETWEEN "A+B" AND 
IICOMr~ON" FOR INDEX AND SECTOR SIGNALS 
IN A AND B CABLES. 

NOTE: 
THE FOLLOWING SWITCHES ARE FOUND 
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NORM 

ABR: ALLOWS EITHER CONTROLLER 
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CLOSED OR ON SETTING, X = DON'T CARE, AND 
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Figure 1-20. Setting Logic Card Switches (Sheet 2) 
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Figure 1-21 shows the four types of miniature rocker and slide 
switches used on the logic cards. Refer to the switch illus
trations in this figure when verifying that these switches are 
set as prescribed in figure 1-20. 

Setting Sector Select Switches 

Figure 1-20 shows the location of the Sector Select switch as
sembly. The Sector Select. swi tch assembly has twelve indepen
dent switches used for selecting sectors. The number of sec
tors per revolution generated by the drive logic must be 
matched to that required by the controller. Therefore, sector 
select switches are provided in the drive logic to allow selec
tion of different sector counts. These switches are located on 
logic card _FGX and appear as in figure 1-21. 

Refer to the subsystem reference manual to determine the number 
of sectors required by the controller~ then locate that number 
in table 1-4. Across from the number of sectors listed in the 
table is a row of Cs and as. C represents the Closed or On po
sition of the sector switch. a represents the Open or Off po
sition of the sector switch. Set the switches to the positions 
designated in the table while referr ing to figure 1-21 for an 
illustration of the switch positions. 

T1he switch settings listed' in table 1-4 have been determined 
from a formula. Use of this formula is demonstrated below to 
provide the user with an ad~itional tool for determining sector 
switch settings. 

Each sector will contain a certain number of clock pulses (re
ceived from the servo tracks). The number of clock pulses in 
each sector is the result of the number of sectors required by 
the controller. Thus: 

Total Sector Clock Pulses = 13 440 -1 
Number of Sectors 
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ROCKER- TYPE SWITCHES ~, 

SWITCH NUMBER ~ SWITCHES LOCATED ON A CARD IN LOGIC CHASSIS 

"'lo =_X\ ~~B: . ~ ... 
~ ~§S; ~~ SWITCH TYPE "A" 
(JI c::::::J '" tS' 

-":':-cS's> / ~~ 

* 

SWITCH TYPE" B" 

ROCKER - TYPE SWITCHES: 

TO ACTUATE A SWITCH TO ITS CLOSED POSITION, 
PRESS ON END OF SWITCH FARTHEST FROM "OPEN" LETTERING. * SWITCHES 6 AND 7 SHOWN IN CLOSED POSITION. 

SLIDE-TYPE SWITCHES 

SWITCH NUMBER ~ SWITCHES LOCATED ON A CARD IN LOGIC CHASSIS 

N c:::::J'" 
(.oJ c=J ... 

"l~8:X\ 
~ B~ SWITCH TYPE "C" 

SLIDE - TYPE SWITCHES: 

_20 

0'> c=J
-..j c::::JN 
CI) c::::::::J'" 
<D c::::::::J'" 
o c::::::JUI 

c::::::J'" 

© 

TO ACTUATE A SWITCH TO ITS ON POSITION, 
SLIDE SWITCH IN DIRECTION OF ARROW SHOWN ON SWITCH. 

SWITCH TYPE "D" 

* SWITCHES 6 AND 7 SHOWN IN ON POSITION. 

9HIOB 

Figure 1-21. Miniature Switches 
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TABIJE 1-4. SECTOR SELECT SWITCH SETTINGS 

Number Switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

4 C C C C C 0 0 0 C 0 C C 

5 C C C C C C C 0 0 C 0 C 

6 C C C C C C 0 C 0 0 0 C 

7 C C C C C C C 0 C C C 0 

8 C C C C 0 0 0 C 0 C C 0 

9 0 0 C 0 C 0 C C C 0 C 0 

10 C C C C C C 0 0 C 0 C 0 

11 0 0 C 0 0 0 C C 0 0 C 0 

12 C C C C C 0 C 0 0 0 C 0 

13 0 0 0 C 0 0 0 0 0 0 C 0 

14 C C C C C C 0 C C C 0 0 I 
15 C C C C C C C 0 C C 0 0 

16 C C C 0 0 0 C 0 C C 0 0 

17 C 0 C 0 C 0 0 0 C C 0 0 

18 C 0 0 C 0 C C C 0 C 0 0 

19 0 C 0 0 0 0 C C 0 C 0 0 

20 C C C C C 0 0 C 0 C 0 0 

21 C C C C C C C 0 0 C 0 0 

22 C 0 0 0 0 C C 0 0 C 0 0 

23 C C C 0 0 0 C 0 0 C 0 0 

24 C C C C 0 C 0 0 0 C 0 0 

25 0 0 0 C C 0 0 0 0 C 0 0 

26 C C 0 0 0 0 0 0 0 C 0 0 

27 0 0 .0 0 C C C C C 0 0 0 

Table Continued on Next Page 
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TABLE 1-4. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number Switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

28 C C C C C 0 C C C 0 0 0 

29 0 C C C 0 0 C C C 0 0 0 

30 C C C C C C 0 C C 0 0 0 

31 0 0 0 0 C C 0 C C 0 0 0 

32 C C 0 0 0 C 0 C C 0 0 0 

33 0 C C 0 C 0 0 C C 0 0 0 

34 0 C 0 C 0 0 0 C C 0 0 0 

35 C C C C C C C 0 C 0 0 0 

36 0 0 C 0 C C C 0 C 0 0 0 

37 0 C 0 C 0 C C 0 C 0 0 0 

38 0 0 0 0 0 C C 0 C 0 0 0 Ji', 
39 C C C 0 C 0 C 0 C 0 0 0 

40 C C C C 0 0 C 0 C 0 0 0 

41 0 C C 0 0 0 C 0 C 0 0 0 

42 C C C C C C 0 0 C 0 0 0 

43 C C C 0 C C 0 0 C 0 0 0 

44 0 0 0 0 C C 0 0 C 0 0 0 

45 C 0 0 C 0 C 0 0 C 0 0 0 

46 C C 0 0 0 C 0 0 C 0 0 0 

47 0 0 C C C 0 0 0 C 0 0 0 

48 C C C 0 C 0 0 0 C 0 0 0 

49 C 0 0 0 C 0 0 0 C 0 0 0 

50 C C 0 C 0 0 0 0 C 0 0 0 

51 0 C C 0 0 0 0 0 C 0 0 0 

Table Continued on Next Page 
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TABLE 1-4. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number Switch Number I of 
Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

52 C 0 0 0 0 0 0 0 C 0 0 0 

53 0 0 C C C C C C 0 0 0 0 

54 C C C 0 C C C C 0 0 0 0 

55 C C 0 0 C C C C 0 0 0 0 

56 C C C C 0 C C C 0 0 0 0 

57 0 C 0 C 0 C C C 0 0 0 0 

58 0 C C 0 0 C C C 0 0 0 0 

59 0 C 0 0 0 C C C 0 0 0 0 
I 
I 

60 C C C C C 0 C C 0 0 0 0 

61 C C 0 C C 0 C C 0 0 0 0 

62 C C C 0 C 0 C C 0 0 0 0 

63 0 0 C 0 C 0 C C 0 0 0 0 

64 C 0 0 0 C 0 C C 0 0 0 0 

65 C 0 C C 0 0 C C 0 0 0 0 

66- 0 C 0 C 0 0 C C 0 0 0 0 

67 C C C 0 0 0 C C 0 0 0 0 

68 0 0 C 0 0 0 C C 0 0 0 0 

69 C 0 0 0 0 0 C C 0 0 0 0 

70 C C C C C C 0 C 0 0 0 0 

71 0 0 C C C C 0 C 0 0 0 0 

72 C 0 0 C C C 0 C 0 0 0 0 

73 C C C 0 C C 0 C 0 0 0 0 

74 0 0 C 0 C C 0 C 0 0 0 0 

75 0 C 0 0 C C 0 C 0 0 0 0 

Table Continued on Next Page 
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TABLE 1-4. SECTOR SELECT SWITCH SETTINGS (Contd) 
. ....,. 

j 

Number Switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

76 C C C C 0 C 0 C 0 0 0 0 

77 C 0 C C 0 C 0 C 0 0 0 0 

78 C C 0 C 0 C 0 C 0 0 0 0 

79 C 0 0 C 0 C 0 C 0 0 0 0 

80 C C C 0 0 C 0 C 0 0 0 0 

81 0 0 C 0 0 C 0 C 0 0 0 0 

82 0 C 0 0 0 C 0 C 0 0 0 0 

83 0 0 0 0 0 C 0 C 0 0 0 0 

84 C c C C C 0 0 C 0 0 0 0 

85 C 0 C C C 0 0 C 0 0 0 0 

86 C C 0 C C 0 0 C 0 0 0 0 

87 C 0 0 C C 0 0 C 0 0 0 0 

88 C C C 0 C 0 0 C 0 0 0 0 

89 0 C C 0 C 0 0 C 0 0 0 0 

90 0 0 C 0 C 0 0 C 0 0 0 0 

91 0 C 0 0 C 0 0 C 0 0 0 0 

92 C 0 0 0 C 0 0 C 0 0 0 0 

93 C C C C 0 0 0 C 0 a 0 0 

94 C 0 C C 0 0 0 C 0 0 0 0 

95 0 0 C C 0 0 0 C 0 0 0 0 

96 C C 0 C 0 0 0 C 0 0 0 0 

97 C 0 0 C 0 0 0 C 0 0 0 0 

98 0 0 0 C 0 0 0 C 0 0 0 0 

99 0 C C 0 0 0 0 C 0 0 0 0 

Table Continued on Next Page 
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TABLE 1-4. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number Switch Number 
of 

Sectors 0 1 2 3 4 5 6 7 8 9 10 11 

100 C 0 C 0 0 0 0 C 0 0 0 0 

101 0 0 C 0 0 0 0 C 0 0 0 0 

102 0 C 0 0 0 0 0 C 0 0 0 0 

103 C 0 0 0 0 0 0 C 0 0 0 0 

104 0 0 0 0 0 0 0 C 0 0 0 0 

105 C C C C C C C 0 0 0 0 0 

106 C 0 C C C C C 0 0 0 0 0 

107 0 0 C C C C C 0 0 0 0 0 

108 C C 0 C C C C 0 0 0 0 0 

109 0 C 0 C C C C 0 0 0 0 0 

110 C 0 0 C C C C 0 0 0 0 0 

111 0 0 0 C C C C 0 0 0 0 0 

112 C C C 0 C C C 0 0 0 0 0 

113 C 0 C 0 C C C 0 0 0 0 0 

114 0 0 C 0 C C C 0 0 0 0 0 

115 C C 0 0 C C C 0 0 0 0 0 

116 0 C 0 0 C C C 0 0 0 0 0 

117 C 0 0 0 C C C 0 0 0 0 0 

118 0 0 0 0 C C C 0 0 0 0 0 

119 C C C C 0 C C 0 0 0 0 0 

120 C C C C 0 C C 0 0 0 0 0 

121 0 C C C 0 C C 0 0 0 0 0 

122 C 0 C C 0 C C 0 0 0 0 0 

123 0 0 C C 0 C C 0 0 0 0 0 

Table Continued on Next Page 
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TABLE 1-4. SECTOR SELECT SWITCH SETTINGS (Contd) 

Number 
of 

Sectors 

124 

125 

126 

127 

128 

Note: 

Swi tch Number 

0 1 2 3 4 5 6 7 8 9 10 11 

C C 0 C 0 C C 0 0 0 0 0 

0 C 0 C 0 C C 0 0 0 0 0 

C 0 0_ C 0 C C 0 0 0 0 0 

0 0 0 C 0 C C 0 0 0 0 0 

0 0 0 C 0 C C 0 0 0 0 0 

C = Closed or On position; 0 = Open or Off position. 

NOTE 

Ignore any remainder in the calculation. In 
most dr i ves the existence of a remainder adds 
a n shortn sector before index. However, in 
the BZ5AIV/W, BZ9A5E/F, and BZ9AlJ/K/L/M, the 
final sector is extended to include the 
nshort" sector. 

Each sector swi tch represents a binary and dec imal value of 
clock pulses (as counted in the logic). The values related to 
each switch are as follows: 

Switch No. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1-42 

Binary Value 

20 

21 

22 

2 3 

24 

2 5 

26 

27 

28 

2 9 

210 

211 

Decimal Value 

1 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 

2048 
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Here is an example of det~rmining the switch settings for se-
lecting 63 sector s: . 

Total Sector Clock Pulses = 13 440 - 1 = 212 
63 

NOTE 

Remainder is ignored. 

Determine which switches to place in the Closed or On position 
as follows: 

Total clock pulses per sector 212 
Clock pulses selected by switch 7 128 

(Differepce) 84 
Clock pulses selected by switch 6 64 

(Difference) 20 
Clock pulses selected by switch 4 16 

(Difference) 4 
Clock pulses selected by switch 2 4 

(Difference) 0 

Thus, placing switches 2, 4, 6, and 7 in the Closed or On posi
tion se lects 63 sectors of 212 clock pulses per sector. Since 
a remainder existed in the calculation formula, an add i tional 
"short" sector of 21 Sector Clock Pulses (806 kHz) will be pre
sent just before index. In the BZ5AlV/W, BZ9A5E/F, and BZ9Al
J/K/L/M, the final sector is extended to include the 21 remain
ing Sector Clock Pulses. 

CHECKOUT 

GENERAL 

After installation of the dr ive, perform visual inspection and 
verification and initial startup. 

VISUAL INSPECTION AND VERIFICATION 

Perform the following inspection after installing drive. 

1. Verify that all logic cards are firmly seated in logic 
chassis, mini module, and power supply. 

2. Verify that all connectors are firmly seated. 

3. Verify that all cabling is intact and that there are no 
broken or damaged wires. 
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4. Inspect entire drive for the presence of foreign material 
which could cause an electrical short. 

5. Verify that actuator is unlocked as in figure 1-11. 

6. Verify that spindle is unlocked and that the ground 
spr ing portion of assembly is properly installed in the 
center of the shaft as in figure 1-12. 

7. Confirm that drive belt is installed. 

NOTE 

For single channel operation, the single chan
nel adapter plug must be installed and the dual 
channel steering card must be removed. Failure 
to remove card assembly disables the drive. 

8. Verify, for single channel operation, that the single 
channel selector plug is installed on the wire wrap back
panel at location C04 between pins 15 and 36. Figure 
1-22 shows the wir ing configuration for the single chan
nel adapter plug. 

15 
16 
17 
18 
19 
20 
21 
22 
23 A. 15B TO 20B 
24 
25 B. 17A TO 18B 
26 C 
27 c. 23B TO 30B 
28 D. 30A TO 31B 29 
30 E. 33A TO 33B 31 
32 F. 35A TO 36A 33 
34 
35 
36 PINS 9P44A 

PINS 

Figure 1-22. Single Channel Adapter Plug 
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9. Conf irm that dual channel steer ing card assembly FBX is 
removed from location C04. 

NOTE 

For dual channel operat ion, install dual chan
nel steering card assembly and remove single 
channel adapter plug. Failure to remove adap
ter plug disables drive. 

10. Verify, for dual channel operation, that dual channel 
steering card assembly _FBX is installed at location C04. 

11. Confirm that sing Ie channel adapter plug is removed from 
wire wrap backpanel at location C04 between pins 15 and 
36. 

INITIAL STARTUP 

After installation and visual inspection is completed, follow 
the sequence outlined below for initial startup. Refer to sec
tion 2 of the hardware refe.rence manual for informa tion about 
operation of the drive. 

1. Set LOC/REM swi tch (on card assembly at B02/C02) to LOC 
position. 

2. Set circuit breaker CBI at rear of drive in ON position 
and observe that the following events occur: 

o The three fans on the front panel operate. 

o The drive motor starts. 

o The READY indicator lights within 30 seconds of start
up. This indicates that the drive motor is up to 
speed and that the heads are at track O. 

If any of these events do not occur, a problem exists in 
the dr i vee Then refer to the Dec is ion Log ic Tables in 
section 2C for troubleshooting information. 

3. Power down drive. 

4. Set LOC/REM switch to REM position if remote operation is 
desired. 

5$ Replace top and bottom covers. 

6$ Drive is now ready for online operation. 
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MAINTENANCE 2 

INTRODUCTION 

This section provides the information necessary to maintain all 
configurations of the drive. The maintenance discussed in this 
section is limited to that which can be performed in the 
field. Unless otherwise specified, the information presented 
here applies to all equipments listed in the front of this 
manual. 

The maintenance procedures defined here should be performed 
only by qualified maintenance personnel. 

Information is divided into the following major areas: 

• General Maintenance' Information - Provides information on 
safety precautions, maintenance tools and materials, spe
cial maintenance practices, accessing drive for mainte
nance, and test points. Before performing any mainte
nance, be thoroughly familiar with the information in this 
section. 

• Tests and Adjustments - Provides procedures for all the 
major drive tests and adjustments which can be performed 
in the field. 

• Trouble Analysis Information - Provides procedures and in
formation to assist in isolating drive malfunctions. 

• Repair and Replacement - Provides procedures and informa
tion on the replacement and adjustment of dr ive assem
blies. This section aSisumes that the assembly was previ
ously identified as malfunctioning. 
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GENERAL MAINTENANCE INFORMATION 2A 

GENERAL 

This section contains general information relating to mainte
nance of the dr ive. A person performing maintenance on the 
drive should be familiar with this information in addition to 
the operating pr inciples and procedures descr ibed in the hard
ware reference manual. 

The information in this section is divided into the following 
areas: 

• 

• 

• 

• 

• 

• 

Safety Precautions - Lists safety precautions that must 
be observed when worktng on the drive. 

Maintenance Tools and Materials - Lists the tools and 
materials required to perform maintenance on the drive. 

Special Maintenance Practices Presents important 
practices to be observed during field service. 

Physical Locations - Lists major assemblies of the drive 
with references to diagrams and parts data sections of 
the manual. 

Test Po ints - Iden tif ies and descr ibes the test poin ts 
which are provided for maintenance purp:>ses. 

Accessing Dr i ve for Main tenance - Iden ti f ies the var ious 
parts of the drive and provides procedures which describe 
the opening and closing of the var ious parts of the ma
chine in order to gain access for maintenance purposes. 

SAFETY PRECAUTIONS 

Observe the following safety precautions at all times. Failure 
to do so may cause equipment damage and/or personal inj ury. 

• Use care whlle working with the ac fOwer distribution and 
dc power supply because line voltages are present. 

• Do not attempt to disassemble the mini module. It is not 
field repairable. Replace the entire mini module assem
bly if it is found defective. 

• ])) not operate the drive over an extended per iod of time 
without the top cover installed. 

83323150 N 2-3 



MAINTENANCE TOOLS AND MATERIALS 

GENERAL 

The maintenance procedures descr ibed in this manual require the 
use 0 f ce r ta ins pe c i al too 1 s , te s t e qu i pmen t , and rna te rial s • 
These are listed in table 2-1 along wi th the appropr iate CDC 
part number. . Note that the list only includes special tools. 
It is assumed that the service person has normal maintenance 
tools. 

TABLE 2-1. MAINTENANCE TOOLS AND MATERIALS 

Desc r ipt ion CDC Part Number 

Card Extender (Full Size) CDC 82318700 

Card Extender (1/2 Size) CDC 82318800 

Chip Extender (Chip Clip) CDC 12212196 

Field Test Unit (TB216A) CDC 75144000 

Filter Coat CDC 12210958 

Non-Metallic Feeler Gage, 0.001 in CDC 12205637 

Non-Metallic Feeler Gage, 0.005 in CDC 12205633 

Oscilloscope, Dual Trace Tektronix 475A 
or equivalent 

Pin Straightener CDC 87369400 

Scope Probe Tip (Hatchet type) CDC 12212885 

Torque Wrench, 1/4 Inch CDC 12263205 

Table Continued on Next Page 
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TABLE 2-1. MAINTENANCE TOOLS AND MATERIALS (Contd) 

Description CDC Part Number 

V01·t/ohmmeter Ballantine 345 
or equivalent 
dig i tal vol t-
meter 

Wire Wrap Removal Tool, 20-30 Gage CDC 92020500 

Wire Wrap Bit, 30 Gage CDC 12218402 

Wire Wrap Gun, Electric CDC 12259111 

Most of the items listed in the table require no explanation. 
The' items listed in the table are called out in the specif ic 
procedures in which they are required. However, some of the 
items included in the list require further explanation. The 
field test uni t is discussed under Special Maintenance Prac
tices. The following paragraphs discuss the card extender and 
chip extender. 

CARD EXTENDER 

Two types of card extenders are required for maintaining the 
drive, one to accommodate the full size cards and the other for 
the half size cards. The extenders permit access to all compo
nents and test points on all cards except the NSN card. Since 
the NSN card canno t be extended, its componen ts mus t be ac
cessed from the foil side with the card in place. 

When extending a card, always remove power from the drive be
fore removing or installing the card. 

Two oonsiderations apply when extending the NRN and NQN cards 
located in front of .the mini module. First, drive -operation 
may be marginal when ei ther' card is extended. Second, to ac
cess these cards it is necessary to loosen the four screws se
cur ing the front panel brack'ets to the base frame and slide the 
front panel forward. The card retainer for these cards must be 
removed and set aside. 
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CHIP EXTENDER ~ 

The chip extender clamps over the IC package, and the extended 
pins at the back of the clip serve as the desired test points. 

SP'ECIAL MAINTENANCE PRACTICES 

GENERAL 

Normal drive maintenance is performed by using standard field 
service practices. Some important practices are presented be
low for emphasis. 

TESTING THE DRIVE I 

General 

Electrical testing of the drive requires that the drive be ex
ercised. The drive may be exercised (commanded to perform var
ious seeks or to read or wri te test data) by ei ther afield 
test unit or by system software. Each method is discussed sep
arately. 

Field Test Unit. 

The field test unit (FTU) makes it possible to exercise and 
evaluate a dr ive independent of the rest of the system. The 
drive operates offline beause the FTU I/O cables are connected 
to the drive in place of the system I/O cables. 

The FTU recommended for the MMD is the TB2l6A. The ,FTU manual 
contains specific instructions for interconnecting the FTU and 
the drive. The FTU manual also contains procedures for preli
minary setup and operation of the tester. 

Before disconnecting the system I/O cables from the drive, dis
able the controller and place dr ive circui t breaker CBl in the 
OFF position. In a daisy chain system, power off all the 
drives. Remove all the system I/O cables from the drive to be 
tested. In a daisy chain system, make the necessary connec
tions to ensure that other drives remain under system control, 
and restore power to the other drives. 

Connect the FTU A cable to dr ive connector J3 and the FTU B 
cable to dr ive connector J2. Connect a terminator on drive 
connector J4 and make its ground connection. The terminator is 
shown in figure 1-19, and its part number is gi ven in table 
1-2. Drive connections are made on the A2A04 card for single 
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channel drives. Dual channel drives may be tested through the 
channel I or the channel II interface by making the three con
nections at the A2A04 card (channel I) or the A2B04 card 
(channel II). 

At the completion of testing, restore the drive to online oper
ation by reversing the process outlined above. 

System Software· 

The dr ive may also be tested by use of microdiagnostic test 
routines (system software). This requires use of the control
ler and the appropr iate software. In this type of testing, the 
drive oommunicates with the controller as in normal online op
erations, and no special I/O connections are necessary. 

Refer to manuals or other documentation applicable to the spe
cific system or subsystem for information concerning the system 
software routines. 

HANDLING ELECTROSTATIC SENSITIVE DEVICES 

The MMD uses logic cards having metal-oxide semiconductor in
tegrated circuits. These circuits require special handling 
procedures to prevent damage from static electricity. Logic 
cards having metal-oxide semioonductor circui ts are identif ied 
by orange card ejectors. Listed below are some precautions 
that service personnel must observe when handling these cards. 

• Never use an ohmmeter on the _JBX microprocessor card 
assembly. 

• Always remove the microprocessor card from the drive 
before using an ohmmeter on the drive. 

• Turn off p:>wer before removing and installing any logic 
cards. 

• Discharge to ground anything that will come in contact 
with the card. This includes tools, the body, clothing, 
containers, etc. 

• Touch the logic chassis to bleed off any accumulated 
static charge before removing and installing the card, 
and continue to touch the chassis while removing and 
installing the card. 

• Handle the card only by a non-circuit portion. Connector 
pins and circuit connection points must not be touched. 
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• Make sure that the special protective container for the 
card is in contact with the logic chassis ground before 
and during the time that the card is inserted into or re
moved from the container. The protective container must 
have affixed to it a CDC Warning Label, Form AA5642. 

• Keep logic card in the approved container whenever it is 
not installed in the logic chassis or at a properly pre
pared work station. 

PHYSICAL LOCATIONS 

Figure 2-1 shows all the major assemblies in the drive and in
dicates the physical location code assigned to each. This is 
supplemented by the key to logic in the diagrams section which 
shows the location of all logic cards in the dr ive. Also, the 
illustrated parts breakdown in the parts data section is useful .~ 
for locating parts inside the drive. 

TEST POINTS 

Test points are provided at the printed circuit card edges to 
aid service persons in carrying out maintenance of the system. 
The test po ints are of three types: plated holes, wire wrap 
posts, and turret terminals as shown in figure 2-2. ~ 

The plated hole test po ints are located at the card edge and 
are numbered left to right consecutively starting with test 
po int 1 and oontinuing through test po int 34 for the full size 
printed circuit card assembly. The half size card assembly 
usually has test points that are numbered 1 through 17, but 
this can vary for each type of card. 

Wire wrap and turret test points may be located anywhere on the 
card assembly. These test points are assigned a four digit nu- ~ 
mer ical X- and Y coordinate location as XXYY and are so desig-
nated on the logic diagrams. 

ACCESSING THE DRIVE FOR MAINTENANCE 

GENERAL 

The following instructions descr ibe how to extend a rack
mounted drive on its slides and how to raise and lower the 
logic chassis. Instructions for removing the top, bottom, and 
rear covers, as well as the field-replaceable parts, are given 
in the repair and replacement section of this manual. 
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EDGE 9P150 

Figure 2-2. Types of Test Points 

DRIVE EXTENSION 

This procedure contains instructions for extending a rack
mounted drive for maintenance purposes. -When extending a 
dr ive, exercise caution to ensure that the equipmen t rack re
mains stable. Also, take care that the system cabling is not 
damaged when sliding the drive in and out of the rack. 

1. Remove front panel cover by pressing at top of cover 
until it snaps free. 

2. Disengage latch on right side of front panel by inserting 
a 1/8 in allen wrench into hex screw on latch and turning 
wrench counterclockwise. Some drives also have a latch 
on left side of front panel; if so, disengage this latch 
in the same manner. 

3. Pullout drive until full extension locks on slide assem
blies are latched. 

4. Perform desired maintenance. 
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5. Release full extension locks on slide assemblies and push 
dr ive into latched pqsi tion in mounting rack. 

6. Replace front panel cover by inserting top of cover first 
and then push ing bottom into place. 

RAISING AND LOWERING THE LOGIC CHASSIS: 

The two posi tions for the logic chassis are defined as follows: 

• Normal operating - logic chassis is secured flat against 
mini module 

• Maintenance - logic chassis is pivoted up 90 0 to expose 
top of mini module. 

As shown in figure 2-3, the logic chassis is secured to the 
frame support by a 1/4-turn fas·tener on older dr ives and by a 
locking screw on newer drives. The following procedure de
scribes raising the' logic chassis to the maintenance position. 
Returning the logic chassis to the normal operating posi tion is 
performed in the reverse order. This procedure assumes that 
power is removed from the drive. 

1. Remove top cover of dr ive as def ined in the removal 
procedure in this section of manual. 

2. Remove I/O cable mount on rear cover. 

3. On older drives, releqse 1/4-turn fastener securing logic 
chassis to frame support. On newer drives, remove and 
set aside the locking screw securing logic chassis to 
frame support. 

4. Raise logic chassis to maintenance position. 
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Figure 2-3. Logic Chassis 
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TESTS AND ADJUST,MENTS 
28 

GENERAL 

This section provides informp,tion on the tests and adjustments 
which can be performed in the field. The adjustments given 
here are limi ted to those per formed at the dr i ve level. These 
tests should only be performed as required elsewhere in this 
manual, or when there is suspicion that the drive is not func
tioning properly. 

Other tests, normally associiated wi th analyzing a malfunction, 
are included in the Trouble Analysis section. A person per
forming these tests and adjustments should already be familiar 
with the information contained in the General Maintenance In
formation section. Refer to that section for information on 
safety precautions, maintenance tools and materials, and test 
po :Lnt locations. 

These procedures assume that, an FTU is connected to the drive 
(or that sui table so ftware i~ available), a mini module is in
stalled, and the drive is powered on. All the following tests 
are wr i tten to provide a che'ck procedure and then the adjust
ment. If the drive meets the criteria of the check, there is 
no need for the adjustmen t. 

The following procedures are contained in this section, in the 
order ·spec ified: 

• Plus and Minus 5 ·Volt Adjustment 

• Servo Gain Adjustment 

• Velocity Overshoot Adjustment 

• Position Null Adjustment 

PLUS AND MINUS 5 VOLT ADJUSTMENT 

This procedure checks the output of the plus and minus 5 vol t 
power supplies while the dr ive is do ing repeat seeks. Power 
supply outputs are checked at the logic chassis backpanel. 
Therefore, the supplies are being checked to account for both 
line loss and loading. 

1. Extend drive fully to thie maintenance position. 
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2. Remove top cover. Refer to TOp Cover Removal and Re- ' .... 
placement procedure. 

3. Connect digital vo1tohmmeter between GND and +S V fastons 
on logic chassis wire wrap panel. 

4. Command continuous seeks between cylinders 0 and 33 for 
160 MB drives. For 80 MB drives, command continuous 
seeks between cylinders 0 and 66. 

NOTE 

If +S volt output is adjusted to exceed +S.7 
volts, an overvo1 tage protection circuit re
duces the output and holds it at about +1 
volt. If this happens, remove power by turn
ing off circui t breaker CB1, adjust +S V po
tentiometer fully counterclockwise,· and re
store power wi th CBl before reattempting step 
S. 

S. Verify that +5 volt output is +S.lO ±O.OS volts. If not, 
adjust +5 V potentiometer on card assembly ZYV until 
output is within specification. Access is provided to 
the potentiometer through a hole in the top cover of the 
power supply as in figure 2-4. 

6. Move voltohmmeter lead to -5 V faston on wire wrap panel. 

NOTE 

If -S volt output is adjusted to exceed -S.7 
volts, an overvoltage protection circuit re
duces the output and holds it at about -1 
volt. If this happens, remove power by turn
ing off circuit breaker CB1, adjust -S V po
tentiometer fully counterclockwise, and re
store power with CB1 before reattempting step 
7. 

7. Verify that -S volt output is -S.10 ±O.OS volts. If not, 
adjust -S V potentiometer on card assembly _ZYV until 
output is within specification. 

8. Restore drive to normal operation when both power supply 
outputs are within specifications. 
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SERVO GAIN ADJUSTMENT 

If the analog card assembly KBX or the mini module fails in 
the field, the following steps must be ini tiated to make cer
tain that 8 volts pe'ak to peak is available on the servo posi
tion signal as in figure 2-5. 

1. Before installing replacement card in drive, using a 
vol tohmmeter (VOM) , adj ust potentiometer SERVO GAIN ADJ 
(shown in figure 2-6) for the smallest resistance possi
ble. Turn potentiometer counterclockwise. 

2. Install _KBX card assembly into drive. 

3. Apply power to drive. 

4., Place LOC/REM swi tch to LOC posi tion enabling disks to 
spin and unit to load heads. 

5. Us ing the FTU, command 33 track continuous seeks for 160 
MB drives or 66 track continuous seeks for 80 MB drives. 

6. Connect oscilloscope as shown in figure 2-5. 

7. Observe the -position signal and adjust potentiometer 
SERVO GAIN ADJ shown in figure 2-6 for a position signal 
amplitude of 8.0 ±0.10 volts peak to peak. 

OVERSHOOT ADJUSTMENT 

This procedure contains instructions for minimizing access 
times by adjusting for optimum overshoot. 

NOTE 

Different cr iter ia apply when adjusting dif
ferent KBX Analog Servo cards. Throughout 
this procedure, refer to Sheet 1 of figure 2-7 
for the LKBX card or to sheet 2 of figure 2-7 
for other KBX cards. 

1. Connect oscilloscope as shown in figure 2-7. 

2. Apply power to drive. 

3. Command random seeks. 

4. Observe +position signal at TP17 on BOl/COl card assembly 
as shown in figure 2-7. Scope display shows traces for 
in and out direction seeks superimposed. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/OIV CONNECTION SIGNAL NAME 

CH I 2.0 V/CM B01-TP17 +POSlTION 

CH 2 

TRIGGERING: 
SLOPE/SOURCE 

+EXT 
CONNECTION 

803-188 

SIGNAL NAME 

+ IN DIRECT ION 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. ' 

TIME/DIV: 1.0 ms/CM 

NOTES: 

MODE: CH1 

I I 
7 1 

\ '1 1 
[J V u U 

Figure 2-5. Position Signal Gain 

SERVO GAIN 

POSITION NULL ADJ 

KBX CARD 
(LOC~ B01/C01)~ 

OVERSHOOT ADJ 
OUT DIR~ 

OVERSHOOT ADJ ~ 1191 
IN DIR ~LJ 

o 

1 If-~ n ~ 1-- -

.1 I-

8. J ±01. 1tOL 15 
lEAK TO IVAKV 
U~j_ _ 

I l' 
9P203F 

9T258 
Figure 2-6. Servo Adjustment Potentiometer Locat ions 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/OIV CONNECTION SIGNAL NAME 

CH I 2 VICM BOI-TP17 +POSITION 

CH 2 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

-EXT B03-18A +INTEG SHORT 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TlME/DIV: 1 HS/CM 
NOTES: 

MODE: CH.l 

ffi SOLID-LINE TRACE PRODUCED 
BY IN DIRECTION SEEK 

ill OOTIED-L1NE TRACE PRODUCED 
BY OUT DIRECTION SEEK 

~ RIPPLES ON THESE PEAKS INDICATE 
THAT OVERSHOOT IS INSUFFICIENT 

& MAXIMUM ALLOWABLE OVERSHOOT 
IS 2.0 V-PEAK 

& OVERSHOOT EXCEEDS MAXIMUM 
ALLOWABLE VALUE 

BOTH TRACES SHOW INSUFFICIENT OVERSHOOT: -

ffi 
(\ / "T'~', 

1\/ \ 

~ ~ ... , ~ ~ ..... "f",. "",r, ...... 

/\ /' , ...... ",-,; -- '4- -" 

1/ \ I \ '-' Lt 

BOTH TRACES ARE WITHIN TOLERANCE: 

ffi 
f\ 

~ .. , 
I \ 

I 
, 
~ !& \/ \ 

\/ ~ ~ 1--., __ _ -i'l 
~ 

1\ V' 
I ,-, ~'- - --
I ", 

,t .. ··", 
\ I 
\J. \ / 
£ 

BOTH TRACES SHOW EXCESSIVE OVERSHOOT: 

ill 
11\ 

," , 

" 
, 
}~& \ 

N' '\~/ ,F} .- -!-.. ... _, 

~\ V\ 
I-""" .... I--~ ~ 

I ..... : ",,/ 

\ I 
\.J \ J '.i.'-::~ 

& 

lOK43 

Figure 2-7. Overshoot (Sheet 1 of 2) 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH I 2 V/CM BOl-TP17 +POSIlION 

CH 2 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

-EXT B03-18A +INTEG SHORT 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 1 MS/CM 
NOTES: 

MODE: CH.l 

~ SOLID-LINE TRACE PRODUCED 
BY IN DIRECTION SEEK 

~ DOTTED-LINE TRACE PRODUCED 
BY OUT DIRECTION SEEK 

& UNDERSHOOT IS INDICATED BY NO 
OSCILLATION IN THIS INTERVAL 

BOTH TRACES SHOW UNDERSHOOT: 

& 
--

V' 
... ---- -'-

\ 
I \ 

I ~ -- -,- ,- --- - - -

~ 
, 

..... -++ ---:' 1"-:-- --:- ...... 
f- IfH 

i\ K r-
I 

1+11 

- , --

\ / ffi \ 
I \ ,- I 

---- -.-~ -~~ - -

ill 

BOTH TRACES ARE PROPERLY ADJUSTED: ,-

ill ,- ,- ,,-- -.-"~ 
,-V, I \ 

I \ 
e" ,--- .. ,- -

1\( \ 

~ HH' ~+-+-± - ~ /\ 
H ·'-1 .... ---

1\ \ Ll 
r--'- " 

\ _l , ---i---' 
£ ~~~-

BOTH TRACES SHOW EXCESSIVE OVERSHOOT: 

--+---+--'--- "",-

lOK42 

Figure 2-7. Overshoot (Sheet 2) 
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NOTE 

Card locations of potentiometers specified in 
steps 5 and 6 are shown in figure 2-6. 

5. Adjust OVERSHOOT AOJ IN OIR potentiometer to optimize 
trace for in direction seeks (see figure 2-7). 

6. Adjust OVERSHOOT AOJ OUT DIR potentiometer to optimize 
trace for out direction seeks (see figure 2-7). 

POSITION NULL ADJUSTMENT 

'I~his procedure contains in$tructions for minimizing the offset 
error of the position signal when forward and reverse seeks are 
compared. 

1. Connect oscilloscope as shown in figure 2-9. 

2. Command 33 track continuous seeks for 160 MB drives or 66 
track continuous seeks for 80 MB drives. 

3. Observe the negative peaks of the +position signal at 
BOI-TP17 between forward and reverse seeks. Negative 
peaks should be within 0.4 volts of each other as shown 
in figure 2-9. If this requirement is not met, proceed 
with step 4. If it is met, skip to step 8. 

4. Remove power from drive. 

5. Place card BOI/COl on full size card extender. 

6. Apply power to drive. 

7. Adjust POSITION NULL potentiometer shown in figure 2-6 
until above requirement is met. 

8. Return drive to online operation. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION 
CH I 2.0 VjCM B01-TP17 

CH 2 

TRIGGERING: 
SLOPE/SOURCE CONNECTION 

+EXT B03-18B 

SCOPE GND TO GND ON LOGIC CARD 

SIGNAL NAME 

+POSITION 

SiGNAL NAME 

+IN DIRECTION 

USE XIO PROBES UNLESS OTHERWISE NOTED 

TIME/DIV: 5msjCM 
NOTES: 

2-20 

MODE: CH1 

Figure 2-9. 

I-
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TROUBLE ANALYSIS INFORMATION 2C 

GENERAL 

This section contains information on analyzing problems in the 
drive. The section is divided into three parts and they appear 
in the following order: 

• Electrical Checks 

• Troubleshooting Procedures 

• Decision Logic Tables 

The first part contains instructions on checking specific 
c ircui ts or components. The last two parts descr ibe procedures 
for localizing and correcting problems in the drive when their 
cause is not known. 

The person performing these procedures should be thoroughly 
familiar with drive operation and with all information in the 
General Maintenance section of this manual. 

ELECTRICAL CHECKS 

GENERAL 

The purp.:>se of these procedures is to assist maintenance per
sonnel in isolating problems causing improper dr ive operation. 
However, if the drive appears to be operating properly, failure 
to meet a specification given in these procedures does not in 
itself indicate improper drive operation. 

The procedures are divided into the following major areas: 

• Power System Checks 

• Servo System Checks 

• Read/Write System Checks 

• Miscellaneous Checks 
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POWER SYSTEM CHECKS 

This procedure checks the ac and dc vol tages. This includes 
all voltages except +5 volts and -5 volts which are checked in 
the Plus and Minus 5 Volt Adjustment procedure. 

1. If drive fails to provide proper distribution of ac pow
er, check circuit breaker (CBl) for ON position. Reset if 
necessary. Refer to figure 2-10 for circui t breaker lo
cation. 

2. For further ac p::>wer distribution failures within drive, 
check fuse (Fl) on the side of dc power supply. If 
blown, replace fuse with a fuse of the same specifica
tions. 

3. If an ac power failure continues to exist, check thermo
stat in power supply as shown in figure 2-10. NOrmally, 
the voltage drop across the thermostat is 0 V ac. 

4. If dr ive motor fails 
breaker on drive motor. 

to start, check thermo 
Reset if necessary. 

overload 

5. Prepare drive for use with test software or FTU. 

6. Command continuous seeks between cylinders 0 and 128. 

7. Connect vol tmeter ground lead to ground terminal on wire
wrap panel. 

8. Measure the following vol tages at the test points on the 
log ic chassis. 

• +24.0 ±2.4 volts at wire wrap panel +24 volt terminal. 

• -24.0 ±2.4 volts at wire wrap panel -24 volt terminal. 

• -8.2 ±0.4 volts at wire wrap panel BOl-03A or BOl-03B. 

• +15.0 ±0.75 volts at TP 3 on KBX card assembly. 

• -15.0 ±0.75 volts at TP 2 on KBX card assembly. 

9. Referring to the Card Extender discussion in Section 2A, 
extend the _NRN card assembly. 

10. Measure +18.0 ± 1.08 volts at B3-43A or B3-43B on NRN 
card assembly. 
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11. Replace the _NRN card assembly and extend the _NON card~, 
assembly. 

12. Measure the following voltages referenced to ground: 

• -18.0 ± 1.08 volts at A2-03A or A2-03B on NQN card -assembly. 

• +6.0 ± 0.3 volts at B2-l6A or B2-l6B on _NQN card 
assembly. 

• -4.00 ± 0.25 volts at 
assembly. 

A2-33A or A2-33B on _NQN card 

13. Return drive to online operation. 

SERVO SYSTEM CHECKS 

General 

The servo system checks consist of procedures that test various 
points in the drives servo logic. It becomes very important to 
identify the area of failure between the mini module and the 
servo logic circui ts, since a mini module should be replaced 
only upon failure. 

These logic-controlled checks use the FTU or test software to 
command the actuator movement required for testing the servo 
system. 

Position Gain Check 

This procedure checks that the proper ampli tude is available on 
the ±Posi tion signals. If necessary, perform the Servo Gain 
Adjustment in Section 2B before proceeding here. 

1. Connect oscilloscope as shown in figure 2-11. 

2. Command continuous seeks between cylinders 0 and 822. 

3. Observe +Position signal at BOl-TP17 over a complete 
seek. Its peak to peak ampli tude must remain between 7.8 
and 8. 4 vol ts • 

4. Connect oscilloscope as shown in figure 2-12. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL 

CH I 
VOLTS/OIV CONNECTION SIGNAL NAME 

+POSITION 2.0 V/CM B01-TP17 

CH 2 

TRIGGERING: 
SLOPE/SOURCE 

+EXT 
CONNECTION 

B03-18B 
SIGNAL NAME 

+IN DIRECTION 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 5 Ins/CM 
NOTES: 

MODE: CH 1 

Figure 2-11. Plus position Gain 

OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/OIV 

CH I 2.0 V/CM 

CH 2 

TRIGGERING: 
SLOPE/SOURCE 

+EXT 

CONNECTION 

B01-TP16 

CONNECTION 

B03-188 

SIGNAL NAME 

- POSIT I ON 

SIGNP\L NAME 

+IN D1RECTION 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 5 ms / CM MODE: CH. 1 

NOTES: 

Figure 2-12. Minus Position Gain 
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5. Observe -Position signal at BOl-TP16 over a complete 
seek. Its peak to peak amplitude must remain between 7.8 
and 8.4 volts. 

6. Return drive to online operation. 

Position Demodulator Gating Check' 

Thi s procedure checks that the servo analog quadb i ts are cen
tered within the demodulator gates. 

1. Connect oscilloscope as follows: 

• TRIGGER: EXT+ at B02-TP27 (Index). 

• VOLTS/DIV: CH I 2.0 v/cm 
CH II 0.5 v/cm 

2. Command positioner to cylinder O. 

3. Connect CH I of oscilloscope to BOl-32A (-Demod Gate A 
signal) • 

4. Connect CH II of oscilloscope to BOl-TPl5 (Servo Analog 
signal) • 

5. with oscilloscope in XlO magnified sweep, adjust horizon
tal position to display -Demod Gate A on CRT. 

6. Measure quad bit gate timing as shown in figure 2-13. 

7. Connect CH I of oscilloscope to BOl-34A (-Denod Gate B 
signal) • 

8. with oscillosoope in XlO magnified sweep, adjust horizon
tal position to display -Demod Gate B on CRT. 

9. Measure quad bit gate timing as shown in figure 2-13. 

10. Return drive to online operation. 

Settled On Track Delay Check 

This procedure checks the on track delay to make certain the 
heads stay on trac k • 

1. Connect oscilloscope as follows: 
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- DEMOO GATE A 
BOI-32A 
SERVO ANALOG 
BOI- TPI5 
(QUAD BITS) 

-OEMODi GATE B 
BOI- 34A 
SERVO ANALOG 
BOI- TPI5 
(QUAD BITS) 

,..------..;.," " 
,'~ 
\ I 
\ / .... _... / 

OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIG!NAL NAME 

CH I 2.0 V/CM BOl-32A -DEMOD GATE A 

CH 2 0.5 V/CM B01-TP15 SERVO ANALOG 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

+EXT B02-TP27 INDEX 

SCOPE GND TO GNO ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTEp. 

TIME/DIV: 1 J,.Ls/CM MODE: AL T 
NOTES: PUT HORIZONTAL DISPLAY IN X10 

DEMOD GATE SHALL BE CENTERED OVER 
QUADBITS, WITHIN lOOns. (X=Y WITHIN lOOns) 

Figure 2-13. Demodulator Gating 

83323150 N 
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• TRIGGER: EXT+ on COl-42A (+On Cylinder Sense) 

• VOLTS/DIV: 2.0 V/cm 

• TIME/DIV: 0.5 ms/cm 

2. Command one cylinder continuous seeks for 160 MB dr ives 
or two cylinder continuous seeks for 80 MB drives. 

3. Connect CH I of oscilloscope to B03-2lB (+On Cylinder) . 

4. Observe that time interval between the start of the sweep 
and +On Cylinder condition is 2.5 ±0.25 ms. 

5. Connect oscilloscope as follows: 

• TRIGGER: INT(CH I) 

o VOLTS/DIV: 2.0 V/cm 

• TIME/DIV: 20.0 ~s/cm 

6. Command continuous zero cylinder seeks. 

7. Observe that negative pulse per iod is 150 microseconds 
maximum. 

8. Return drive to online operation. 

Cylinder Pulse Check 

This procedure checks the delay on the one shots to make cer
tain that a cylinder crossing pulse of sufficient width is gen
erated. 

1. Connect oscilloscope as shown in figure 2-14. 

2. Command 14 cylinder continuous seeks. 

NOTE 

Verify that a jumper is installed between 
backpanel pins COl - 30A and COl - 30B for 80 
MB drives. 

3. Observe that +Posi tion signal at BOl-TP17 and Cylinder 
Pulse signal at COl-38A resemble those shown in figure 
2-14. 

4. Connect osci lloscope as follows: 

• TRIGGER: INT+ (NORM) 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH I 2.0 V/CM 801-TP17 +PO~ IT ION 

CH 2 2.0 V/CM COl-38A CYLINDER PULSE 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

+EXT 803-188 +IN D'IRECTION 

SCOPE GND TO GNO ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED'. 

TIME/DIV: D.5ms/CM 

NOTES: 

83323150 N 

MODE: CHOPPED 

Figure 2.-+14. Cylinder Pulses 
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• TIME/DIV: 2 ~s/cm 

• MODE: CH II 

5. Verify cylinder pulses are 4 ±l microseconds as in figure 
2-14. 

6. Return drive to online operation. 

On Track Level Detector Check '. 

This procedure checks the level detectors for the on track con
dition for both the plus and minus signals. 

1. Connect oscilloscope as shown in figure 2-15. 

2. Command three cylinder continuous seeks for 160 MB drives 
or six cylinder continuous seeks for 80 MB drives. 

OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/OIV 

CHI 0.2 V/CM 

CH 2 

TRIGGERING: 

CONNECTION SIGNAL NAME 

B01-TP19 ±POSITION 0.85V 
LEVEL DETECTOR 

SLOPE/SOURCE CONNECTION SIGNAL NAME 

+EXT B03-18B +IN DIRECTION 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 0.5 ms/CM 
NOTES: 

MODE: CH1 

GND 

I 
i .+--

9P199B 

Figure 2-15. Plus and Minus Level Detector Signal 
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3. Ver ify that swi tching levels for on track level detector 
are as shown in figure 2-15. 

4. Return drive to online operation. 

Linear Region Leve~ Detector Che~k 

This procedure checks the level detectors for the linear por
tion of the position signals. 

1. Connect oscilloscope as shown in figure 2-16. 

2. Command three cylinder continuous seeks for 160 MB drives 
or six cylinder continuous seeks for 80 MB drives. 

3. Measure swi tching levels for linear region level detector 
as shown in figure 2-16. 

4 •. Return drive to on,line operation. 

OSCILLOSCOPE SETUP 
INPUT: 

. CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 

CH I 0.5 V/CM 801-T1>20 ±POSITrON 2.4 v 

CH 2 

TRIGGERING: 
SLOPE/SOURCE 

+EXT 
CONNECTION 

803-188 

LEVEL DETECTOR 

SIGNAL NAME 

+IN DIRECTION 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTEQ. 

TIME/DIV: 005 ms/CM 

NOTES: 

MODE: CHl 

GND 

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

-

Hi 
-1.9 ±Oo2 v 
t-l H + 

, It·J-~--- ---

-t T --- I .- •.. -.-

L-2o~~2V i 

Figure 2-16. Plus and Minus Detector Signal 
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Track Crossing Level Detector Check 

This procedure checks the track crossing level detector to make 
certain that the detector turns on at the proper level to set 
the track crossing latch. 

1. Connect oscilloscope as shown in figure 2-17. 

2. Command three cylinder continuous seeks for 160 MB drives 
or six cylinder continuous seeks for 80 MB drives. 

3. Measure swi tching levels for track crossing level detec
tor as shown in f iqure 2-17. 

4. Return drive to online operation. 

Current Sense Check 

This procedure checks the current magni tude to make certain 
that the seek is completed in optimum time. 

1. Connect oscilloscope as shown in figure 2-18. 

OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/OIV CONNECTION SIGNAL NAME 

CH I 0.2 VjCM B01-TP27 ±POSITION O.85V 

CH 2 

TRIGGERING: 
SLOPE/SOURCE 

+EXT 
CONNECTION 

803-188 

LEVEL DETECTOR 

SIGNAL NAME 

+IN DIRECTION 

SCOPE GND TO GND ON LOGIC CARD_ 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 0.5 ms/CM 
NOTES: 

MODE: CHl 

GND 

, 

I 
\ 
\.. 

1~0.6J :!:ri. 1 v 

.I-H .,. -H 

- I ~ H d--- - -+ -- ---
L.J: I I 

~ I 
I I 

~o · ,85-,;;-.1'; ---ll-1-l---
9P201B 

Figure 2-17. Plus Track Crossing Waveform-
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 

CH I 1.0 VjCM B01-TP18 'CURRENT SENSE 

CH 2 

.TRIGGERING: 
SLOPE/SOURCE 

+EXT 
CONNECTION 

B02~TP2 

. SIGNAL NAME 

NOT ON CYLINDER 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNl.ESS OTHERWISE NOTED. 

TIME/DIV: 5 msjCM 

NOTES: 

MODE: C~ 1 

-r 
- _____ J _ 

9T232 

Figure 2-18. Current Sense Waveform 

2. Command 822 cyl inder continuous seeks starting at cyl in
der o. 

3. Connect oscilloscope to BOl-TP18 
sure peak posi tive amplitude of 
nal. It should be 2.2 ±0.2 volts. 

4. Return drive to online operation. 

Return To Zero Seek Timing Check 

(Current Sense) and mea
the current sense sig-

'rhe performance of this procedure checks the time to perform 
the return to zero see k. 

1. Connect oscilloscope as in figure 2-19. 

2. Command several return to zero seeks and verify timing as 
shown in figure 2-19. 

3. Return drive to online operation. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/OIV CONNECTION SIGNAL NAME 

CH I 5.0 V/CM B01-TP17 +POSITION 

CH 2 2,0 V/CM B02-29A -GUARDBAND 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

+EXT B02-TP4 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

TIME/DIV: 2.0 ms/CM 
NOTES: 

MODE: CHOPPED 

r---------:0Jo'*fE-l 5 m s NOM I N A L 
I 
I 

1\ A-- 71 -7\ 
-I--

I 
I 

" ---

!~ VV ~\ ~ 
+++·1 -I+H HH +++- 1 

'-- i 
I 
I ----+- I 

I 

i ! I I I 

Figure 2-19. Return to Zero Seek Timing 

Speed Sensor Output Check 

.. -

-

i 
I 

j. 

9P202B 

This checks the speed sensor output at full speed of 3600 rev
olutions per minute. 

1. connect oscilloscope as shown in figure 2-20. 

2. Ensure that READY indicator is lit. 

3. Observe that negative speed pulses have period of 16.67 
(+0. 4, -0. 2) ms. 

4. Return drive to online operation. 

READ/WRITE SYSTEM CHECKS 

Write Timing Check 

This procedure checks the timing relationship between Wr i te 
Clock and Write Data. Write Gate is used to trigger the oscil
loscope. It is necessary to use a delayed sweep to observe the 
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OSCILLOSCOPE SETUP 
INPUT:. 

CHANNEL VOLTS/OIV CONNECTION SIGNAL NAME 

CH I 2.0 VjCM COl-12A -SPEED PULSE 

CH 2 
1+--+--+---.... -.-+-----+--.-- -_.-e- -

TRIGGERING: 
SLOPE/SOURCE 

-INT 
CONNECTION SIGNAL NAME .--+---1---+---1-+--+--+-\ --

t---t---+-----;~-+-___+----I--- -- --f---

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

L.---'--~ __ '----1.-----'-__ L--~--L. _ ._._ 

TlME/DIV: 2 msjCM 

NOTES: 

MODE: CHJ 

Figure 2-20. Speed Sensor Output 

9T233 

write Data signal because address and sync fields appear be-
tween the transition of Write Gate and the start of the data 
pattern. Perform steps 1 through 4 to set up the oscillosoope 
and steps 5 through 8 to vex ify the timing of Wr i te Data. 

1. Command drive to write an alternate 1 and 0 pattern using 
cylinder 0, record 0, and head O. 

2. Connect oscilloscope as shown in figure 2-21. 

NOTE 

In itA Intensified" horizontal lID de , the 
brightened marker highlights the segment of 
the sweep that is displayed later in "B Delay
ed" hor izontal mode. 

3. Adjust DELAY TIME MULTIPLIER on oscillosoope to move in
ten s if i e d mar k e r into d a tapa t t ern ( ref e r to fig u r e 2 - 21) • 

4. Referring to figure 2-22, position oscillosoope HORIZ 
DISPLAY switch to B DELAYED. 

5 • Observe that timing relationship between Write Data and 
write Clock agrees with figure 2-22. 

6. Connect oscilloscope as shown in figure 3-23. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH I 1.0 V/CM AOI-OBB +WRITE DATA 

CH 2 1 .0 V/CM A01-11B +WRITE CLOCK 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

- E x:r AOl-20B -WRITE GATE 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO· PROBES UNLESS OTHERWISE NOTED 

A TIME/DIV: 5)Js/CM MODE: AL T 

B TIME/DIV: 50 ns/CM 
NOTES: SET HORIZONTAL DISPLAY TO "A INTENSIFIED." 

ADJUST DELAY TIME MULTIPLIER TO MOVE MARKER 
INTO DATA PATTERN 

DATA PATTE Ri~ 

Figure 2-21. Scope Setup for Write Check 

9T234A 

OSCILLOSCOPE SETUP 
INPUT: 

I IooeE;.....-----3~~IEE--l 03.3 + 10 n s 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 

CH I 1.0 V/CM A01-OBB +WRITE DATA 

CH 2 1 .0 V / CM 

TRIGGERING: 
SLOPE/SOuRCE 

-EXT 

A01-llB 

CONNECTION 

AOl-20B 

SCOPE GND TO GND ON LOGIC CARD. 

+WRITE CLOCK 

SIGNAL NAME 

-WRITE GATE 

USE XIO. PROBES UNLESS OTHERWISE NOTED. 

A TIME/DIV: 
B TIME/DIV: 

5 J,ts/CM 
50 ns/CM 

MODE: AL T 

NOTES: SET HORIZONTAL DISPLAY TO B(DELAYED). 
ADJUST DELAY TIME MULTIPLIER AS 
REQUIRED. 

LEADING EDGES OF 
WRITE CLOCK------~----~ 

9P160A 

Figure 2-22. Write Data Timing 
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7. Observe that +Compensated MFM Data pulses have pulse 
width indicated in figure 3-23. 

8. Return drive to online operation. 

Read Timing Check 

This procedure checks the timing relationship between Read 
Clock and Read Data. Read Gate is used to tr igger the osci 110-
scope. It is necessary to use a delayed sweep to observe the 
Read Data signal because address and sync fields appear between 
the transi tion of Read Gate and the start of the data pattern. 
Perform steps 1 through 5 to setup the oscilloscope and steps 
6 and 7 to verify the timing of Read Data. 

1. Perform Write Timing Check (previous procedure) . 

2. Command drive to read alternate 1 and 0 data pattern 
written in Write·Timing Check. Use cylinder 0, record 0, 
and head o. 

3. Connect oscilloscope as shown in f igure2-24. 

OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 

CH I 1.0 V/CN AOl-35B +COMPENSATED 
MFM DATA 

CH 2 

TRIGGERING: +++111++++++4 H+++++tI1H++t-+ •. + I 'I 
SLOPE/SOURCE 

- EXT 
CONNECTION 

AOl-20B 

SCOPE GND TO GND ON LOGIC CARD. 

SIGNAL NAME 

-WRITE GATE 

USE XIO PROBES UNLESS OTHERWISE NOTED. 

A TIME/DIV: 5 I-ls/CM 
B TIME/DIV: 50 ns/CM 

DE~AY TIME: 13.25 I-lS 

MODE: CHl 

NtiTES: SET HORIZONTAL DISPLAY TO B(D£LAYED). 
ADJUST DELAY TIME MULTIPLIER As 
REQUIRED. 

Figure 2-23. Compensated MFM Data Waveform 
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OSCILLOSCOPE SETUP 
ADDRESS 

FIELD 
DATA 

PATTERN 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 
CH I 2.0 VjCM A03-27B +READ DATA 

CH 2 2.0 VjCM A03-2SB -READ CLOCK 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

-EXT A04-048 -READ GATE 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

A TIMEjDIV: 10 )JsjCM MODE: ALT 
B TIMEjDIV: 50 ns/CM 
NOTES: SET HORIZONTAL DISPLAY TO A INTENSIFIED. 

ADJUST DELAY TIME MULTIPLIER TO MOVE MARKER 
INTO DATA PATTERN. 

Figure 2-24. Scope Setup for Read Check 

NOTE 

In "A Intensif ied" hor izontal mode, the 
brightened marker highlights the segment of 
the sweep that is displayed" later in "B Delay
ed" hor izontal mode. 

9T235 

4. Adjust DELAY TIME MULTIPLIER on oscilloscope to move in
tensified marker into data pattern (refer to figure 2-24). 

5. Referring to figure 2-25, position oscilloscope HORIZ 
DISPLAY switch to B DELAYED. 

6. Observe that timing relationship between Read Data and 
Read Clock agrees with figure 2-25. 

7. Return drive to online operation. 
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OSCILLOSCOPE SETUP 
INPUT: 

CHANNEL VOLTS/DIV CONNECTION SIGNAL NAME 

CH I 2.0 V/CM A03-27B +READ DATA 

CH 2 2.0 V/CM A03-28B -READ CLOCK 

TRIGGERING: 
SLOPE/SOURCE CONNECTION SIGNAL NAME 

-EXT A04-04B -READ GATE 

SCOPE GND TO GND ON LOGIC CARD. 
USE XIO PROBES UNLESS OTHERWISE NOTED. 

A TIME/DIV: 5 ).Js/CM MODE: AL T 
B TIME/DIV: 50 ns/CM 

NOTES: SET HORIZONTAL DISPLAY TO B(dELAYED). 
ADJUST DELAY TIME MULTIPLIER ~S 
REOUIRED. 

I I 

LEADING EDGES t t 
OF READ CLOC K-'--------'-

Figure 2-25. Read Data Timing 

MISCELLANEOUS CHECKS 

Power On Master Clear Check 

9P162A 

This procedure checks the power on master clear circuit timing. 

1. Connect osc illoscope as fo llows: 

• TRIGGER: 
panel. 

EXT+ at +5 Vol ts on terminal of wirewrap 

• VOLTS/DIV: 1.0 V/cm 

2. Turn ac power off at rear of drive. 

3. Connect oscilloscope to C02-31B (-DC Master Clear). 

4. Turn on ac power at CBl and ver ify that C02-31B is low 
for 4.0 ±1.S seconds. 

S. Disoonnect oscilloscope and return dr ive to online opera
tion. 
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Fault Code Display Check' 

This procedure checks that all segments of the LEOs in the 
fault code display are functional. 

1. Turn on ac power at CBl at rear of drive. 

2. Clear all fault counters by momentar ily pressing the 
clear switch (S2) on the front of the unit. 

3. Observe that display reads 000 with no defective LED seg
ments. 

4. Press status request switch (Sl) and observe that display 
reads FFF with no defective LED segments. 

TROUBLESHOOTING PROCEDURES 

GENERAL 

The following procedures specify how to pinpoint voltage faults 
in the logic chassis and read/wr i te chassis and how to trouble
shoot heat-generated problems in the dr ive. They are identi
fied as Procedures A, B, and C and are referenced as such in 
the procedures entr ies in the heading blocks of the decision 
log ic tables. 

Figure 2-26, showing power and logic cabling, and table 2-2, 
identifying which dc voltages are used by each component, are 
included as general reference information. 
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TABLE 2-2. DC VOLTAGES USED BY DRIVE COMPONENTS 

Location or +5 V -5 V +24 V -24 V Card 
Component -4 V (44A,B) (02A,B) -8.2 V (45A,B) (OlA,B) Type 

Al Pwr Supply 

Run Triac x (vi a 
PB03) 

Retract Cap x (via 
PBOl) 

A2 Logic 
Chassis 

AOI x x x FFX -
A03 x x FEX -
A04 x x FAX -

BOl/COl x x x x KBX -
B02/C02 x x FGX -

B03 x JBX -
B04 x x FAX -
C04 x x FBX -
COS x x ZSV -

. . 
Table Continued on Next Page 
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TABLE 2-2. DC VOLTAGES USED BY DRIVE COMPONENTS (Cont~) 
---------------.---------------.-'-".~.-.--- ..... '"-.- •. -.-.. -- .... -~. -------,--- ._--- .- .. -

Location or 
Component 

+5V -5V +24V 
-4 V (44A,B) (02A,B) -8.2 V (45A,B) 

-24 V Card 
(OlA,B) "'ype 

----------11-----+-----1-------'--.-,-- ~-.--.-.-,- ---- .... -... _.- -... ---. --.-.. -

A3 

A4 

(1) 

(2) 

(3) 

Base 
Assembly 

Brake 

Control 
Panel 

Mini 
Module (1) 

Al 

A2/B2 

A3/B.3 

A4 (mother-
board) 

Servo 
Preamp 

Fixed Head 
Shoe 

x 

x 

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

x 

x x x 

x x x 

x x x 

x (2) 

x(3) x x 

I 

x 

x 

(via 
PB02) 

(v ia 
PB02) 

NSN -

NQN -

NRN -
WJN -

_.YCN 

All mini module vol t~ges come from W/W pins at location 
BOlon logic chassis unless noted otherwise below. 

-8.2 V is derived on ,KBX card in location A2BOl/COl, and 
is available on pins 03A ,B. 

-4 V is derived on NQN card in location A4A2/B2, and is 
available on pins 20A,B and 33A,B. 

1-_---------------------------------_._----
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PROCEDURE A: VOLTAGE FAULTS IN THE LOGIC CHASSIS 

This procedure locates ±5 V and ±24 V faults on cards 
logic chassis or in the logic chassis backpanel wiring. 

in the 

The test procedures may be conducted in ei ther of t\'K) ways. 
The first method is to check the ±15 V and ±24 V loads individ
ually by entering Procedure A from the applicable DLT: 

±5 V -- Condition 1 of DLT 3 

±24 V -- Condition 1 of DLT 4 

The second method is to check both loads at the same time. The 
test for load faults in each voltage is made by adding cards to 
the logic chassis one at a time, so it is more eff icient to 
check all loads on a gi ven card at one time. (Of course, some 
cards will not require both checks). The second method is the 
one described below: 

NOTE 

It should be pointed out that, as shown in ta
ble A-I, only +5 V is used on every card. If 
there is no +5 V fault in the logic chassis 
(that is, when testing Condi tion 1 of DLT 3, 
F3 did not blow), only the cards us ing the 
faulted voltage(s) need to be removed. 

1. Be certain to restrict the ±5 V and ±24 V distribution to 
the logic chassis, as described in both of the Conditions 
shown above. 

2. Turn off the POWER circuit breaker. 

3. Be certain that all four dc voltage wires, plus the two 
ground wires, are connected to the terminals on the logic 
chassis. 

4. Remove all cards from the logic chassis. (See NOTE, a
bove, for possible exception to this "all cards" rule). 
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S. Disconnect A2 PC/JCOS from amplifier card assembly ZSV. 

6. Turn on the POWER circuit breaker to energi ze the logic 
chassis; then, after a second or two, turn it off again. 

7. Load faults caused by wiring errors in (or damage to) the 
logic chassis backpanel will show up as a blown fuse. If 
a fuse blows, carefully check backpanel for shorts caused 
by bent pins or dangling wires. After clearing the 
fault, replace blown fuse or fuses. 

8. You are now ready to start pu tting the cards back in the 
logic chassis one at a time and connecting cable A2 
PC/JCOS to power amplif ier card assembly, checking for 
faults after each one has been inserted or connected. 

9. Before inserting a card, examine both sides for evidence 
of arcing across the foil. Often the carbon residue 
around an arc area can be removed with an alcohol swab 
and the card will not give any more trouble. 

10. Insert the selected card properly. 

11. Turn on the POWER circuit breaker, then turn it off. 

12. Using table 2-3 to determine which voltages are present 
on the card, check t~e integrity of the applicable fuses. 

13. If step 12 shows a blown fuse, replace the card just in
stalled with a fresh one from the spare parts bin and try 
the test a gai n • 

14. If step 12 shows that the fuses are OK, select another 
card and repeat steps 9 thro ugh 14. 

IS. When all cards have been checked good, return to the ap
plicable lIload fault-' DLT to continue the dc-load check
out on the addi tional assemblies • 

. PROCEDURE B: VOLTAGE FAULTS IN THE R/W CHASSIS 

This procedure locates ±5 V and ±24 V faults in cards AI, 
A2/B2, and A3/B3 of the card chassis on Mini Module assembly A4 
(defined in this appendix as the R/W chassis), or in the 
etched-cireui t wiring of· the R/W chassis motherboard, location 
A4A4. 
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The test procedure may be conducted in either of two ways. The 
first method is to check the ± 5 V and ± 24 V (including -8.2 V 
input to the servo preamp) indi vidually, by enter ing the pro
cedure from the applicable DLT: 

±5 V -- Condition I of DLT 3 (Sheet 2) 

±24 V -- Condition 2 of DLT 4 (Sheet 2) 

This second method is to check both loads at the s arne time. 
The test for load faul ts in each vol tage is made by adding 
cards to the A4 motherboard one at a time, checking for faul ts 
after each insertion. For consistency with Procedure A, how
ever, the second method is described. 

NOTE 

Before beginning the following procedure, be 
certain that prior Conditions of OLT 3 and OLT 
4 have been tested. This ensures that the 
logic chassis, the Run tr iac, the brake, and 
the retract capacitor are free of voltage 
faults. 

1. Turn off the POWER circuit breaker. 

2. Be certain that all four dc voltage wires, plus the two 
ground wires, are connected to the terminals on the logic 
chassis. 

3. 'Remove connecting cable A4POI from the AI/BI card. DO 
NOT remove connector P/J02 (flat cable) from A2/B2 card 
or connector P/J04 from the A4 motherboard. 

4. Remove cards AI, A2/B2, and A3/B3 from the motherboard. 

5. Ascertain that F5 (-24 V), F3 (+5 V), and F4 (-5 V) are 
all good. (The R/W chassis does not use +24 V). 

6. Turn on the POWER circuit breaker to energize the mother
board; then, after a second or two, turn it off again. 

7. Examine F3, F4, F5. If any fuses are blown, the fault is 
in the motherboard. This can only be cured by replacing 
the mlnl module, as descr ibed in section 20. If the 
fuses are intact, go to step 8. 

8. Select the A1 card removed in step 4. Before inserting 
it in the motherboard, examine both sides for evidence of 
arcing across the foil. Often the carbon residue around 
an arc area can be removed wi th an alcohol swab and the 
card will not gi ve any more trouble. 
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9. Insert the selected card properly. 

10. Turn on the POWER circuit breaker, then turn it off again. 

11. Check the integrity of fuses F3, F4, and FS. 

12. If· step 11 shows a blown fuse, replace the card with a 
fresh one from the spare parts bin and try again. 

13. If the fuses are intact, repeat steps 8 through 12 fa r: 
the A2/B2 card. 

14. If the fuses are intact, repeat steps 8 through 12 for 
the A3/B3 card. 

15. When all three cards have checked out OK, replace cable 
A4Pl removed in step 3 and return to DLT 1. 

PROCEDURE C: TROUBLESHOOTING HEAT-GENERATED PROBLEMS 

Heat-related problems are easy to diagnose. They occur only 
when the dr i ve gets ho t, and they disappear when the dr i ve has 
had a chance to cool off. If you suspect a problem is heatre
lated, let the drive cool down, then note the failure (or more 
accurately, the absence of the failure) when the ,drive is 
started up again. Often· the troubleshooting per iod can be 
shortened by applying artificial heat to the suspected area (a 
hair dryer is useful here). Once you have diagnosed the prob
lem, correct it as you would any other malfunction. 

Heat problems are of two types -- those originating in the p:>w
er supplieS and those developing in the var lous loads. Should 
a load fault take out a fuse, the course is clear: Simply re
fer to the applicable "load" DLT. If the load does not blow a 
fuse but merely brings up a FAULT light (on the operator pan
el), the table below should offer a starting point for correc.t
ing the problem. (If the +5 V supply goes, of course, the 
fault light will not work). 

FAULT 
voltage--(except +5 V) 

On Cyl • (W+R) 

Wr ite 

W·R 

Hd Sel 

83323150 N 

PROBLEM RELATED TO 
B02/C02, BOI/COI 

B02/C02, B03, AOI 

B02/C02, A04 (B04), 

AI, A2/B2 

B02/C02, A04 (B04) 

B02/C02, A2/B2 

2-47 



DECISION LOGIC TABLES 

GENERAL 

This section oontains decision logic tables (DLTs) designed to 
help the maintenance technic ian analyze problems occurr ing in 
the dr.eive. For a given fault condition (or set of conditions), 
actions are recommended to locate and correct' the faul t. The 
corrective actions which are easier to perform (checking a fuse 
or changing a logic card, for example) are listed before the 
more difficult tasks such as replacing the drive motor. 

This section consists of a discussion on using the DLTs and 
eight decision logic tables, descr ibed as follows: 

• DLT 1 shows how to correct problems that occur while at
tempting to "power up" the drive, and def ines any dc 
vol tage problem as being ei ther in the var ious "load" 
components or in the power supply itself. 

• DLT 2 helps to correct problems within the power supply. 

• DLTs 3 and 4 help to isolate voltage faults that appear 
in the ±5 V and ±24 V loads, respectively. 

• DLT 5 helps to pinpoint the cause for the drive failing 
to go to a READY state during power-up. 

• DLTs 6 through 8 are to be used in conjunction wi th the 
TB2l6 FTU to correct various seek and read/write errors. 
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USING THE DLT 

The DLT is divided into four quadrants. The upper-left quad
rant, CONDITIONS, contains the var ious test condi tions that can 
be answered "yes" or "no". The CONDITIONS quadrant is prefaced 
by any ASSUMPTIONS (that is, preconditions) that must be ob
served if the test results are to be valid. Sometimes, prereq
uisite actions other than the ASSUMPTIONS must be taken before 
the test for a given condition is made. Such steps are includ
ed in the CONDITIONS quadrant. The yes (Y) or no (N) answers 
to each condition are shown in numbered columns in the topright 
Situations quadrant. 

To use the DLT, first determine whether the result of a condi
tion tested is Y or N. If two or more conditions exist simul
taneously, look for a si tuations column that comb ines the ap
propriate Y-N answers for those conditions. A dash (-) in the 
top-r ight Situations quadr ~n t means tha t the rela ted Condi tion 
is not a factor in determining what actions are to be taken for 
that situation. 

Next determine .what action should betaken for a given test re
sult (i.e., situation) by following down the selected column to 
the row marked "I" in the lower-right Sequence quadrant. (If 
there is only one recommenaed action for a given situation, an 
IIfX" appears instead of the "1"). The recommended action is 
then located by moving across to the lower-left ACTIONS quad
rant. A dash in a column of the Sequence quadrant indicates 
that the related Action is not applicable. 

After taking the first recommended action, repeat the test that 
gave rise to the si tuation. If the test results have not 
changed (same situation), try recommended action 2, and so on, 
being sure to repeat the test after each such action. 

Column 1 is generally reserved for an "everything OK" si tua
tion. If a DLT requires more than one sheet, this "no problem" 
column is repeated on each sheet. Similarly, the last ACTION 
on each sheet is a recommendation to "call field support". DO 
not brood over your inadequacy if you reach this last entry; 
not every situation can be covered in a DLT. 
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DLT 1 POWER UP (Sheet 1 of 3) 

Warning: None 

Enters from: Assumptions 

Procedures: power supply, Drive Motor Assembly, Speed Transducer Replacement (Sect. 2D) 

References: Power and cabling diagrams 012, 022, 412. 

Exits to: Sheet 2-

Assumption: I. Sector switches set per customer's disk format. 
2. Drive connected to ac power and set for LOCAL operation. 

-
CONDITIONS 1 2 3 4. 5 8 7 8 9 

1. Do fans start wnen Clrcult breaker CBl is turned on? Y Y Y Y Y Y Y 
2. Does drive motor start when CBl is turned on? Y Y Y Y N N N 

3. Does READY llght come. on a few seconds after power has been 
applied? Y N N N - - -

-4. Does drlve motor thermal breaker trip before drive gets up to 
speed? - Y N - - - -

5. Does drlve motor stop after IS-second start timeout expires? - - Y N - - -
b. Is "';Ready signal (approx 0 V) present at B02-43A on log ic -

chassls backpanel? - - - Y - - -
7. Is ac line voltage present between pins 3 and 1 of AlJ09 

(power for drive motor start winding)? - - - - Y N N 

-8. Is at line voltage present between pins 4 and 1 of AlJ09 
(power for drive motor run winding)? - - - - Y N Y 

9. Are ~24 volts present at logic chassis terminals? - - - - Y Y Y 
10. Are ~5 volts present at logic cbassis terminals? - - - - Y Y Y 

ACTIONS 1 2 3 4 5 6 7 8 9 
1. power Up completed satisfactorily. Go to DLT 6. X - - - - - -
2. Check brake coil continuity thru pins on A3J3. - 1 - - - - -
3'. Replace _FGX card (Fault/Control) at A2B02/C02. - 2 2 - - 1 -
4. Replace -JBX card (Microprocessor Control) at A2B03. - 3 - - - 2 -
5. Replace- drive motor assembly. - 4 - - 2 - -
6. Replace motor start triac (AlKl) in power supply. - 5 - - - 4 1 
7. Replace "":'KBX card (Analog Servo) at A2BOl/C01. - - 1 - - - -
8. Check speed transduce~ ~lignment. Replace transducer if - - 3 - - - -

necessa:ry. 
9. Troubleshoot READY indicator for bad indicator OJ( open wiring. - - - X - - -
10. Ensure that motor thermal breaker is closed (reset). - - - - 1 - -
II. Replace motor run triac (AlK2) in power supply. - - - - - 3 -
12. Replace_ZYV card in power supply. - - - - - 5 2 
13. Go to cond i tions on sheet 2. - 6 4 - - - -
14. Call Field Support. - - - - 3 6 3 

K~R 071S 

2-50 83323150 N 



DLT 1 POWER UP (Sheet 2 of 3) 

Warning: None 

Enters from: Sheet 1 

Procedures: None 

References: Power and cabling diagrams 012, 022, 412. 

Exits to: Sheet 3 •. --
Assumption: 

1- Sector switches set per customer's disk format. 
2. Drive connected to ac power and set for LOCAL operation. 

-
CONDITIONS 1 2 3 4. 5 8 7 8 0 

1- Do fans start when circuit breaker CBl is turned on? . Y Y Y Y Y 
'--...... 

2. Does drive motor start when CBl is turned on? Y Y Y N N 

3. Does READY light come on a few seconds after power has been 
~'. 

applied? N N N - -
f--. 

4. Does drive motor stop after IS-second s,tart timeout expires? N N N - -
r--

5. Is -Ready signal (approx 0 V) present at B02-43Aon logic --chassis backpanel? N N N - -
i---

6. Is ac line voltage present between pins 4 and 1 of AlJ09 . f.-
(power for drive motor run winding)? - - - N N 

Are ~24 
r--

7. volts present at logic chassis terminals? - - - N N 
-

B. Is +5 volts present at logic chassis te~minals? Y N N - - -. 
9. Is either F3 (+5 V) or F4 (-5 V) blown? - N Y - - r-- r-
IO. Is either F2 (+24 V) or F5 (-24 V) blown? - - - N Y 

r--- r-- .-
ACnONS 1 2 3 4 5 6 7 8 9 

and AlJ03 
-_._- I--

1. Check for open wires betweel) AIP12 or between - 1 - 1 - --
AIP03 and logic chassis terminals. 

the ±24 V loads. 
i-- f--

2. Trouble is in Go to D~T 4. - - - - X 
'1-- _0. 

3. Trouble is in the power supply. Go to DLT 2. - 2 - 2 -
f--

4. Trouble is in the +5 V loads. Go to DLT 3. - - X - -
~ 

5. Go to DLT 5, First Seek. X - - - - - -
--

-r-- -- _. 

~ 

-- -~~ 

.. - --. 

r-- -
-

.. ---- '---

fc- -

-. -- f.- f'- . 

i-- -.-
. - --- - I---

_ . 

•.•. -

=~ 
~ .. 

- - -
-

--
~. ... 
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DLT 1 POWER UP (Sheet 3 of 3) 

Warning: None 

Enters from: Sheet 2 

. Procedures: Drive Motor Assembly Replacement (Sect. 2D) 

References: Power and cabling diagrams 012, 022, 412. 

Exits to: DLT 2 

Assumption: 
1. Sector switches set per customer's disk format. 
2. Drive connected to ac power and set for LOCAL operation. 

CONDITIONS 1 2 3 4. 5 6 7 8 9 
1. Do fans start when circuit breaker CBl is turned on? N N N N 

2. Does drive motor start when CBl is turned on? N N N Y 

3. Has ac fuse Fl blown? N Y N N 

4. Does circuit breaker CBl tr ip off? N N Y N 

ACTIONS 1 2 3 4 5 6 7 8 9 
-- _ •• r __ -

1. Check for continuity of fans and cabling thru AIP/J02. - - - 1 

2. Check for presence of ac at site power connection to drive. 1 - - -
3. If power plug is customer provided, check phase and ground 2 - 1 -

connections. 

4. Check continuity from power plug thru circuit breaker and fuse 3 - - -
to primary of Tl. If no continuity, go to action 5. If 

continuity, fans should run. Check again before going to 
action 11. 

5. Remove supply and individually check continuity thru line cord, 4 - - -
circuit breaker, line filter, Fl, Sl, and cabling to Tl via 

AIP/J07. 

6. Check for shorts/grounds in fans or fan cabling. - 1 - -
7. Problem must be in T1. Go to DLT 2. - 2 - -
B. Check for shorts/grounds in motor run triac (AlK2) • - - 2 -
9. Check for shorts/grounds in motor start triac (AlKl) • - - 3 -
10. Replace. dr i ve motor assembly. - - 4 -
].1. Call Field Support. 5 - 5 2 

., 

, 

K9JR 0715 
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DLT 2 POWER SUPPLY CHECK 

"'-. __ .- ._,,-
Warning: Tuning capacitor A1C1 is charged to 440 volts. Treat it with respect. 
Enters from: OLT 1 or as required. 

Procedures: Power Supply Replacement (Sect. 20), Plus and Minus 5 V Adju!!tment (Sect 2B) • 
References: Power System Checks (Sect. 2B): gives acceptable voltage ranges. 
Exits to: OLT 1 to complete Power Up diagnostic, or as required by other entries. 

Assumption: 
1. All dc fuses intact. are 
2. One or more.. dc voltages are either absent or are significantly low. 

CONDITIONS 1 2 3 4. 5 8 7 8 .', 
1. Has ac fuse (F1) blown? Y N N N 

~~ 

2. Is 
~, 

the primary of T1 open? - Y ~ N 
1----

3. Are any of the dc voltages significantly low? (See Ref above) - - Y N 
~ 

ACnONS 1 2 3 4 5 6 7 J!. ~---'- .. -
1. Suspect a shorted tuning capacitor. 1 - - -

~-
2. Overvo1tage protection can reduce +SV ~nd/or -SV outputs. PeJ;'- - - 1 - f-- -

form Plus and Minus 5 Volt Adjustment. 
1-. 

3. Check for shorts in fan-cabling (A1J07 to A1J02, A1P02 to A3P6) • 2 - - -
-.,-

4. Suspect an open tuning capacitor. - - 2 -
I--

5. Transformer is OK. To restore missing voltage(s), replace the - - 3 1 
I---

power supply regulator board _ZYV or replace power supply 
. t--- I-- --

assembly, as time and parts dictate. 
1---

6. Replace power supply assembly. 3 1 - - -- ,-

7. Call Field Support. 4 2 4 2 • f.--.-

f--

~. 

_. 
I--

-
-, 
t---

- -
-. 

-

.f--
----1--' 
- -, 
_1-

-1--- f--- -- ~=l~ 
--1--- 1-. +1-~. U-r-

--/.-
._'--
K~R0715 
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Dll 3 ISOLATING FAULTS IN THE +5 VOLT LOADS (Sheet 1 of 2) 

Warning: None 
Enters from: DLT 1 or as required. 

,Procedures: A~ B~ Plus and Minus 5 Volt Adjustment~ Power Supply Repair •. 
,References: Logic Diagrams 

Exits to: DLT 3, Sheet 3-

Assumption: 
Either F3 (+5 V) or F4 (-5 V) or both have blown, indicating a fault in the +5 V 
loads. Begin each Condition below by turning off circuit breaker CBl and ensuring 
that both F3 and F4 are good. 

CONDITIONS 1 2 3 4. 5 6 7 8 9 
l. Restrict +5 V load to the logic chassis (Assy A2). 

a. Remove connections from A2 backpanel carrying +5 V to 
R/W chassis (A4) • Remove A2PB02 from pins on A2 back}>anel 
to remove +5 V from operator controls. Remove A2PB03 from 
pins on A2 backpanel to remove +5 V from fault code 
display. 

b. Remove power supply wfres from +24 V connections on A2 
backpanel. 

c. Turn on circuit breaker CBl. Did either F3 or F4 blow? y N N - - -
2. Do .±S voltages measure 5.10 .± 0.05 V? - N Y - - -
3. Add operator controls to +5 V load: 

a. Reinstall A2PB02 on A2 backpanel pins. 
b. Turn on circuit breaker CBl. Did F3 blow? - - - y N N .. -

4. Does +5 voltage still measure 5.10 ± 0.05 V? - - - - N Y -. 

ACTIONS 1 2 3 4 5 6 7 la l!L'!-
l. Problem could be in the logic chassis. Go to Procedure A. 1 - - - - -
2. Adjust ±s voltages (see Procedures) • If voltages cannot be ad- - 1 - - 1 -

justed, a minor load problem (not a dead short) exists Go t.n 

Procedure A (for situation 2) or troubleshoot operator controls 
(for situation 5) • 

3. Go to condition 3. - - X - - -
4. Troubleshoot o:eerator control"s and replace defective switch or - - - 1 - -

indicator. 
5. Go to condition 1 on sheet 2. - - - - - X 
6. Repla~~_~ZYV as~y in power supply. 2 - - - - -----_.--- --.--~ • _".M .. ---.---.----------.-
7. Call Field Support. 3 2 - 2 2 -I-

0._._". ______ 

---------_._ .• " .... -. ---_ ... ---_._---_._-----.. - - .. -~----.. --... --"---.. -."-----.-.--.--... -... --.-.---- ""-- -- --
-;----_ .. _.-_------ . 

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

.. -----._----------_ .. _---_ .. _.-

--. 

..._---------
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DLT 3 ISOLATING FAULTS IN THE +5 VOLT LOADS (Sheet 2 of 2) ,--
Warning: None 

Enter's from: DLT 3~ Sheet 1 

Procedures: A~ B~ Plus and Minus S Volt Adjustment~ Power Supply Repair 

References: Logic Diagrams 

Exits to: DLT 1 to complete the Power Up diagnostic (See NOTE below) • 
,-,~-

Assumption: Either F3 (+s V) or F4 (-s V) .or both have blown, indicating a fault in the ±5 V 
loads. Begin each Condition below by turning off circuit breaker CBl and ensurinq 

,that both F3 and F4 are good. 

CONDITIONS 1 2 3 4. 5 6 7 • , 'T"""".,j 

1. Add R/W chassis (on assy A4) to :!:.5 V load: 

a. Restore connections on A2 backpanel carrying ±5 V to R/W 
-,'""' 

chassis. 
b. Turn on circuit breaker CBl. Did either F3 or F4 blow? y N N - - -

fo--

2. Do £5 voltages still measure S.lO + 0.05 V? - N Y - - -
r--

3. Add fault code display (on A3 assy) to +S V load: 
a. Reinstall A2PB03 'on A2 

1--"-' 
backpanel pins. 

b. Turn on circuit breaker CBl. Did F3 blow? - - - y N N 

4. Does +5 voltage still measure 5.10 ! O.OS V? 
I---- - - - N Y 

ACTIONS 1 2 3 4 5 6 7 8 rt 
l. Adjust :':S voltages (see Procedures) • If voltages cannot be ad- - 1 - - - -

jus'ted, a minor load problem (not a dead short) exists. Go to 
I-

Procedure B. 
-

2. Problem is in the R/W chassis. Go to Procedure B. 1 - - - - - -. r-.- 1--

3. Go to Cond i t ion 3. - - X - - - -
, 4. Replace fault code display (-DZV) • - - - 1 1 -

:':5 V loads - r--' 5. are OK. - - - - - X 
1---

6. Call Field Support. 2 2 - 2 2 -
1-'-' 

-" 
-, 
-, 

NOTE 
-" 
-

Restore :t24 V connections to A2 --
backpanel before leaving this DLT. 

-

~--~l=~ 
.-

....... 
~-

I -" T-
I--- ~---l- --

r-r -""""= 

--i-- "--r- -
.. --, ~'-I- I---

-~=:-€ == 
,:-,,--

K~R 07115 
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DLT 4 ISOLATING FAULTS IN THE +24 VOLT LOADS (Sheet 1 of 2) 

Warning: None 

Enters from: DLT 1 or as required. 

Procedures: AJ B1 Power Supply Repair 

References: Logic Diagrams 

Exits to: OLT 4, Sheet 2 

Assumption: 
Either F2 (+24 V) or F5 (-24 V) or both have blown, indicating a fault in" tl)e +24 V 
loads. Supplies are OK, measuring 24 ± 2.4 V. Begin each Condition below by turning 
off circuit breaker CBl and ensuring that both F2 and F5 are good. 

CONDITIONS 1 2 3 4. 5 6 7 8 9 
1. Restrict +24 V loads to logic chassis (assy A2): 

a. Remove power supply wires from +5 V connections on A2 
backpanel. 

b. Remove A2PBOl and A2PB02 from pins on A2 backpanel. 
c. ~emove connections from A2 backpanel carrying +24 V to 

R/W chassis (A4) • 
d. Remove A2PC05 from power" amplifier ( ZSV card). 
e. Turn on circuit br~aker CBl. Did F2 or F5 blow? Y N - - - -

2. Add run triac to +24 V load: 
a. Separate A3P3 and A3J3 (to brake coil). 
b. Reinstall A2PB02 on pins of A2 backpanel. 
c. Turn on circuit breaker CBl. Did F2 blow? - - "{ N - -

3. Add brake coil to +24 V load: 
a. Reconnect A3P3 and A3J3. 
b. Turn on circuit breaker "CBl. Did F2 blow? - - - - Y N 

-'- ACTIONS 1 2 3 4 5 6 7 8 9 
1. Problem is in logic chassis. Replace fuses and go to pro- 1 - - - - -

cedure A. 
2. Go to Condition 2. - X - - - -

'3. Check --ZYV assy in power supply for shorts. - - 1 - - -
4. Check run triac and cabling for shorts or grounds~ - - 2 - - -
5. Go to Condition 3. - - - X - -
6. Check brake and cabling for shorts or grounds. - - - - 1 -
7. Go to Condition 1 on sheet 2. - - - - - X 
8. Call Field Support. 2 - 3 - 2 -

K!3R071~ 
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DLT 4 ISOLATING FAULTS IN THE +24 VOLT LOADS (Sheet 2 of 2) --
Warning: None 

Enters from: DLT 4, Sheet 1 

Procedures: A; B; Power Supply Repair 

References: Logic Diagrams 

. Exits to: DLT I to complete the Power Up diagnostic (see NOTE below). ._--
Assumption: Either F2 (+24 V) or FS (.,..24 V) or both- have blown, indicating a fault in-the +24 V 

loads. Supplies are OK, measuring 24 + 2.4 V. Begin each condition below by turnin~f 
off circuit breaker CBI and ensuring that both F2 and FS are good. -

CONDITIONS 1 2 3 4. 5 6' 7 8 8 
l. Add retract capacitor to +24 V load: 

a. Reinstall A2PBOI on pins of A2 backpanei. 
f.- 1-- -

b. Turn on circuit breaker CBI. Did F2 blow? y N - - - -
I- -

2. Add R/W chassis to !.24 V load: 
a. Restore connections on A2 backpanel carrying ±24 

1-- -
V to 

R/W chassis. 
f-- -

f--- -b. Turn on circult breaker CBl. Did F2 or FS blow? - - y N - -
3. Add power amplifier to ~24 V load: 

f---

f- -
a-. Reconnect A2PCOS to power amplifier card. 

f---
b. Turn on circuit breaker CBI. Did F2 or FS blow? - - - - y N 

~ 

A~IIUN::» 1 2 3 4 5 6_ 7 8 ~-~ ~-
1- Check retract capacitor and cabling for shorts or grounds. I - - - - - ---2. Go to Cond i t ion 2. - X - - - - ---
3. Problem is in R/W chassis. Replace fus-es and go to Procedure B. - - I - - -
4. Go to Condi tion 3. - - - X - - --s. Check power amplifier (.-ZSV card) for visible shorts. If not - - - - 1 - -visible, replace card assembly. 
6. !.24 V loads are OK. - - - - - X -
7. Call Field Support. 2 - 2 - 2 -

-" 
" r-

NOTE 
"-'--

- -Restore ±S V connections to A2 back-
panel before leaving this DLT. 

1--. 

'--

- --
r-

-
~ - --
f-.-r- -

--
r-

-I-- - -
."-- -

I--

K!&R07IS 
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OLT 5 FIRST SEEK 

Warning: None 
Enters from: DLT 1 
Procedures: None 
References: Section 3 of Hardware Reference Manual gives waveform for servo quadbits. 

Exits to: DLT 6 when seek problem is corrected. 

Assumption: 
When unit is powered up, READY indicator does not This indicates a failure come on. 
to do a first seek to track O. Electromechanical parts were checked in DLT 1, 
pointing to a problem in the logic or in the mini module. . 

CONDITIONS 1 2 3 4. 5 6 7 8 9 

1. Are quadb-its present at output of B01/C01 card (pin BOl-31A)? Y N - -
2. After corrective actions, does READY indicator come on a few 

second's after power is applied? - - Y N 

ACTIONS 1 2 3 4 5 6 7 8 9 

l. Replace! -KBX card (Analog Servo) at A2B01/COl. 1 1 - -
2. Replace -FFX card (Write PLO) at A2AOl. 2 - - -

. 3. Replace -FGX card (Fault/Control) at A2B02/C02 • 3 - - -
4. Replace -ZSV eard (power Amp) at A2C05. 4 2 - -
5. Replace _JBX card (Microprocessor Control) at A2B03. 5 - - -
6. Replace. the mini module. 6 3 - -
7. Replace the cable between A2PB01 and A4J04. - 4 - -
8. Go to DLT 6. - - X -
9. Call FIeld Support. - - - X 

K"R0715 
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,.-
DLT 6 RTZ, CONTINUOUS SEEKS .-
Warning: None 

Enters from: DLT 1 or DLT 5 

Procedures: None 

References: Logic Diagrams; Servo Gain and Velocity Overshoot Adjustments (Sect. 2B) 

Exits to: DLT 7 

Assumption: 
l. TB2l6A FTU connected to drive as described in Sect. 2A 
2. Local/remote switch on drive (card B02/C02) set to REM. 
3. Drive to be po~ered up and exerdised from FTU. 

CONDITIONS 1 2 3 4. 5 6 7 8 • 
l. Can drive be powered up from FTU? Y N - - - - -

I--
2. Can drive be selected from FTU? Y - N - - - -

r--
3. Actuate RTZ switch on FTU. Does FTU's ON CYL light blink off 

r--
and then corne back on? Y - - N - - -

4. Set FTU to initiate continuous 822 cylinder seeks. -
a. Set ACCESS SELECT switch to DIRECT CONT. 

f-- - -
b. Enter Cyl Addr of 33616 (I~668) and 016 (08) • 

~. 

C. Actuate FTU's GO swi tC.h. Does FTU·s ON CYL light blink - -,'. 
off and on during the continuous seeks? Y - - - N - -

5. Has the FTU's SEEK ERROR light corne on? N - - - - Y -
6. Select cylinder 825 to force a seek errOr. 

Enter Cyl Addr of 33916 (14718) and 016 (08) • Does 
"---

SEEK ERROR light corne on when attempting a seek to track 825? Y - - - - - N 
-

ACTIONS 1 2 3 4 5 6 7 8 9 --.. " 
l. Operation successful. If you wish to optimize throughout, per- X - - - - - -

form Velocity Overshoot Adjustment now (see Procedures) ; r otherwise, go to DLT 7. 

2. Replace -FGX card (Faul t/Control) at A2a02/C02. - 1 2 - - - 1 -F 3. Replace _FAX card (I/O) for affected channel (A2A04, CH I; - 2 1 1 3 3 2 
A2B04 CH II) • 

-I~ 4. If this is.a dual channel unit, replace _FBX card (Dual Ch - - 3 - - - -
Steering) at A2C04. 

5. Replace _JBX card (Mic~oprocessor Control) .at A2B03. - - - 2 2 2 --
~-

6. Replace -KBX card (Analog Servo) at A2BOl/COl. - - - 3 1 1 -. --
7. Check Servo Gain and Velocity Overshoot Adjustments (see - - - - - 4 

Procedures) • 
8. Call Field Support. - 3 4 4 4 5 3 -,,-

"-
- -

-. 

'-

--f-

-

KQJR0715 
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DLT 7 WRITE/WRITE FORMAT (Sheet 1 of 2) 

Warning: None 
Enters from: DLT 6 

Procedures: None 
References: Logic DiagramsJ TB216A FTU manual. 

Exits to: DLT 7, Sheet 2 

Assumption: 
TB2l6A FTU connected to drive and set up for Write or Write Format operation with 
sequential head selection and FTU AM/SECTOR switch in AM position (see FTU manual). 

-
CONDITIONS 1 2 3 4. 5 6 7 8 9 

1. FAULT light on FTU panel comes on? N Y Y -
2. FAULT light on MMD panel comes on? N N Y -
3. Does fault appear only for Write Format operations? - - N Y 

ACTIONS 1 2 3 4 5 6 7 8 9 

1- No problem - proceed to DLT 8. X - - -
2. Troubleshoot FAULT indicator circuit. IF 5 V is present be~ - X - -

tween pins 1 and 3 of A3P4, replace FAULT indicator/switch. 
If not, suspect the _FGX card (A2B02/C02) or cable between 
A2PB02 and A3p4. 

3. Go to Condition 1 on Sheet 2. - - - X 

4. Go to Condition 2 on Sheet 2. - - X -

K~R 0715 
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DLT 7 WRITE/WRITE FORMAT (Sheet 2 of 2) ._-
Warning: None 

Enters from: DLT 7, Sheet I 

Procedures: None 

References: Logic Diagrams~ TB216A FTU manual. 

Exits to: DLT 8 .-
Assumption: TB216A FTU connected to drive and set up for Write or Write Format operation with 

sequential head selection (see FTU manual) • 

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

I. Set FTU 's AM/SECTOR switch to SECTOR and try again. 
Does FAULT light 

r-'-> 
still come on? N Y - - - -

-~-
2. Check fault display on card _DZV. Are any of the following 

-I-- 1--- ~-: 
faults indicated: 

a. Fault Code 2: Not on Cylinder and Read or Write? - - y - - -
1---

b. Fault Code 4: Head Select Fault? - - - y - -
t--' 

c. Fault Code 3: Write Ff,lult? - - - - y -
.~ .. I- -

d. Fault Code 5: Read and Wr ite Fault? - - - - - y 

~ 
1--- -

ACTIONS 1 2 3 4 5 6 7 9 
.. _ .... ~"'·.7 F' " 

l. Replace -FEX card (Read PLO) at A2A03. 1 - - - - -
~ •• -

2. Return FTU's AM/SECTOR switch to AM position; repeat test and - 1 - - - -
I-- ~-

then go to Condition 2. 
- -

3. Replace _FGX card (Fault/Control) at A2B02/C02. 2 - 1 1 2 1 
-f--

4. Replace -KBX card (Analog Serv_o) at A2BOI/COl. - - 2 - - -
5. Check Servo Gain and Velocity Overshoot Adjustments (see Sect - - 3 - - -

-
2B) • 

I-- f--
6. Replace _JBX card (Microprocessor Control) at A2B03. - - 4 - - - -
7. Check that write protect switches (on f'ront panel and on B02/C02 - - - - 1 - -r-' 

card) are OFF. -
8. Replace -NON card (Writer & Select) at A4A2/B2. 3 - - 2 5 -
9. Replace _FAX card (I/O) for affected channel (A2A04, CH I; - 2 - - 6 2 -. .. _f--. 1--- ~ .. 

A2B04, CH II) • 

10. Replace _FFX card (Wr i"te PLO) at A2AOl. - - - - 3 - -. 
II. Replace -FBX card (Dual Ch Steering) at A2C04 if drive is dual - - - - 4 -

f-- f--
channel. 

I--
12. Replace mini module. 4 - S 3 7 - -
13. Call Field Support. S 3 6 4 8 3 

1--- --

--'"-

I--- ---
- '-

- f-- - -

- -
-t--

-
--

KQJR 0115 
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DLT 8 READ 

Warning: None 

Enters from: DLT 7 

Procedures: None 

References: Logic Diagramsf TB216A (FTU) manual 

~xits to: None (Maintenance Diagnostics Completed) • 

Assumption: 
TB216A connected to drive and set up for Read operation with sequential head selectiol 
(see FTU manual) • 

-
CONDITIONS 1 2 3 4. 5 6 7 8 9 

1- Was address read properly? y y y N N 

2. Was data read properly? y N N - -
3. Are errors head-related? - N Y N Y 

ACTIONS 1 2 3 4 5 6 7 8 9 
-

1- Diagnostics have been completed satisfactorily. X - - - -
2. Check that DATA switches on FTU are set to read the pattern pre- - 1 - - -

viously written. 

3. Replace -FEX card (Read PLO) at A2A03. - 2 - 2 -
4. Replace _FFX card (Write PLO) at A2A01. - 3 - 3 -
5. Replace -FAX card (I/O) for affected channel (A2A04, CH If - 4 1 4 1 

A2B04, CH II) • 

6. Replace -JBX card (Microprocessor Control) at A2B03. - 5 2 5 2 
7. Replace _NSN card (Digital Read) at A4A1. - 6 3 6 3 
8. Replace _NRN card (Read Analog) at A4A3/B3. - 7 4 7 4 
9. Replace _NON card (Writer & Select) at A4A2/B2. - 8 5 8 5 

10. Faulty heads - replace mini module. - - 6 - 6 
11. Reformat disk using WRT FORMAT procedure in FTU manual. - - - 1 -
12. Call Field Support. - 9 7 9 7 

K~R 0715 
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REPAIR AND REPLACEMENT 20 

INTRODUCTION 

This section provides all necessary information needed to per
form the adjustment, removal, and replacement of field replace
able parts of the drive. If an adjustment procedure is includ
ed, and if there is some doubt as to the need for replacement, 
the adjustment procedure should be attempted before the final 
decision to replace the part is made. 

Information included in this section assumes that the reader is 
thoroughly famillar with the General Maintenance section of 
this manual. In addition to the information presented in this 
section, the reader will find that the illustrations in the 
parts data section are very useful. 

If the dr ive is slide mounted, most procedures can be performed 
with the drive extended from its normal operating position (in 
line with other drives or in an equipment rack). If the drive 
is mounted in a fixed position,· it will be necessary to remove 
the drive to perform maintenance. 

Repair is limited to the removal and replacement of the various 
assemblies and parts of the drive, and to the adjustment of 
those components. The illustrations show all the field re
placeable parts of the drive, and their relationship to one an
other. The following procedures are included in the order 
stated: 

• 
• 
• 
• 
• 
• 
• 
• 

Entire Drive Removal and Replacement 

Slide Rails Removal and Replacement 

Top Cover Removal and Replacement 

Bottom Cove)~ Removal and Replacement 

Rear Cover Removal and Replacement 

Front Panel Removal and Replacement 

Fan Removal and Replacement 

Primary Filter Removal and Replacement 
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• Drive Belt Removal and Replacement 

• Motor Static Spring Removal and Replacement 

• Spindle Ground Spring Removal and Replacement 

• Logic Chassis Removal and Replacement 

o 

• 
• 
• 
• 
• 
• 

Logic Chassis Hinge Removal and Replacement 

Min i t-t:>dule ReJOOval and Replacement 

Drive Motor Removal and Replacement 

Drive Motor Brake Removal and Replacement 
Speed Sensor Removal and Replacement 

Power Supply Removal and Replacement 
Power Supply Repair 

All procedures in this section require that power to the drive 
be turned off and that assemblies be accessible. 

After completing any of these procedures, perform the Checkout 
procedure given in section 1 of this manual. 

ENTIRE DRIVE REMOVAL AND REPLACEMENT 

This procedure contains instructions for removing the drive 
from its rack for maintenance purposes and reinstalling it lat
er. Two people are needed for lifting the dr ive off and onto 
the slide rails. 

When removing a defective drive and replacing it with another 
dr ive from the factory, refer to section 1 of this manual for 
information about packaging, unpackaging and installation in
formation. 

REMOVAL 

1. Disconnect dr ive from ac power by unplugging power cord 
from ac source. 

2. Extend drive fully to maintenance position. 

3. Perform Top Cover Removal procedure. 

4. Disconnect I/O cables from card assemblies of the logic 
chassis. Remove I/O cable mounts and detach I/O cables 
from drive. 

5. Remove ground cable at rear of drive. 
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6. Per form Top Cover Replacement procedure. 

7. Loosen and lower slide assembly catch on each J bracket 
(see figure 1-7). 

8. Lift dr ive slightly and slide forward until J bracket 
clears J bracket catch at rear of each slide rail. 

NOTE 

Step 9 requires two people. 

9. Lift drive straight up and remove. 

REPLACEMENT 

1. 

2. 

3. 

4. 

NOTE 

Step 1 requires two people. 

Lift replacement drive onto fully extended slide rails, 
making certain that J brackets slide beneath J bracket 
catches at rear of slide rails. Ensure that mounting 
stop on underside of each J bracket fits into mounting 
notch on each outer slide. Figure 1-8 shows slide mount
ing sequence. 

Posi tion 90-degree tabs of each slide assembly catch 
firmly against each outer slide and tighten their adjust
ment nuts. This secures MMD on the slide assemblies. 

Perform Top Cover Removal procedure. 

Install all I/O cables as descr ibed under System Cabling 
in section 1 of this manual. 

5. Install ground cable at rear of drive as described under 
System Grounding in section 1 of this manual. 

6. Install line terminators as required. Refer to System 
Cabling discussion in section 1 of this manual. 

7. Return drive to operating position in mounting rack. 

8. Plug drive into source ac power. 

9. Return drive to online operation. 
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SLIDE RAILS REMOVAL AND REPLACEMENT 

This procedure is limited to replacement of a defective slide 
rail. Two people are needed for lifting the drive off and onto 
the slide rails. Information about initial installation of 
slide rails in a rack is given in section 1 of this manual. 

REMOVAL 

1. Perform Entire Drive Removal procedure. 

2. Loosen hardware attaching defective slide rail to rack. 

3. Remove slide rail. 

REPLACEMENT 

1. Remove J bracket from replacement slide rail and return 
with defective slide rail. See figure 1-7. 

2. Loosen adjusting screws on front and rear recess brackets 
such that slide assembly can be positioned in rack. 

3. Posi tion slide assembly in rack and tighten hardware se
curing slide assembly to rack. 

4. Tighten adjusting screws on recess brackets. 

5. Ensure that slide rail assemblies are aligned hor izonta1-
1y and vertically, and that assemblies are parallel. 

6. Perform Entire Drive Replacement procedure. 

TOP COVER REMOVAL AND REPLACEMENT 

This procedure applies either to replacement of a defective top 
cover or to temporary removal of the top cover to access other 
components in the drive. 

REMOVAL 

1. Extend drive fully to maintenance position. 

2. Place circuit breaker CBl in OFF position and disconnect 
power cord at drive or ac source. 

3. Rennve screws securing top cover to dr ive. 

4. Remove top cover. 
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REPLACEMENT 

1. Place top cover over drive and align holes in cover with 
screw holes. 

2. Replace screws to hold top cover to base frame. 

3. Restore power to drive. 

4. Return drive to operating position in mounting rack. 

5. Return drive to online operation. 

BOTTOM COVER REMOVAL AND REPLACEMENT 

This procedure applies either to replacement of a defective 
bottom cover or to temporary removal of the bottom cover to ac
cess other components in the drive. 

REMOVAL 

1. Extend drive fully to maintenance p:lsition. 

2. Place circuit breaker CBl in OFF position and disconnect 
power Olrd at dr ive or ac source. 

3. Loosen screws secur ing bo ttom co ver to base fr arne as 
shown in figure 2-27. 

4. Slide cover toward front of drive until screws align with 
enlarged holes in cover. Lower cover until cover clears 
base of unit. 

5. Remove bottom cover. 
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Figure 2-27. Bottom Cover 
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REPLACEM ENT 

1. Ensure that vinyl closures are installed on mini module 
studs to prevent bottom cover from contacting studs. 

2. Align enlarged holes in bottom cover wi th screws in base 
frame. Raise cover allowing screws to pass through holes 
and then slide cover toward rear of drive. 

3. Tighten screws secur~ng bottom cover to base frame. 

4. Restore power to drive. 

5. Return drive to operating position in mounting rack. 

6. Return drive to online operation. 

REAR COVER .REMOVAL AND REPLACEMENT 

This procedure applies either to replacement of a defective 
rear cover or to temporary removal of the rear cover to access 
other components in the drive. 

It is difficult to remove the rear cover without removing the 
drive from the rack; therefore, two people are needed for 
lifting the drive off and ont:o the slide rails. 

REMOVAL 

1. Perform Entire Drive Removal procedure. 

2. 

3. 

NOTE 

On older drives, it may be necessary to remove 
J brackets to remove screws attaching rear 
cover to sides of drive. 

Remove screws at base of rear cover. 

Remove rear cover. 

REPLACEMENT 

1. Install replacement rear cover into position on base 
frame. 

2. Replace screws at base of rear cover. On each side of 
dri ve, use only the rear hole if more than one is avail- I 
able. 

3. Perform Entire Drive Replacement procedure. 
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FRONT PANEL ASSEMBLY REMOVAL AND REPLACEMENT 

REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Disconnect plug A3P6 (at left side of drive as viewed 
from the front). 

3. Loosen screws attaching each front panel gusset to base 
frame (see figure 2-28) and slide front panel assembly as 
far as possible from base frame. 

4. Disconnect plug A3P4 (at right side of drive as viewed 
from the front). 

5. Remove ground strap connected to fan mounting plate or to ~ 
fans from base frame (if present). 

6. Remove front panel cover by pressing at top of cover un
til it snaps free. 

7. Disconnect plug A3Pl from _DZV display assembly. 

8. Remove screws attaching each front panel gusset to base 
frame as shown in figure 2-28. 

9. Remove front panel assembly. 

REPLACEMENT 

1. Align front panel gussets with screw holes in base frame. 

2. Loosely install screws with flat and lock washers through 
gussets securing front panel assembly to base frame. <~ 

3. Connect plug A3P4 (at right side of drive as viewed from 
the front) • 

4. Connect plug A3P6 (at left side of drive as viewed from 
the front). 

5. Connect plug A3Pl to _DZV display assembly. 

6. Reattach ground strap (connected to fan mounting plate or 
fans in some drives) to base frame. 

7. Slide front panel assembly as far as possible toward base 
frame. 

8. Tighten screws through front panel gussets. 

9. Perform Top Cover Replacement procedure. 
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10. Replace front panel cover by inserting top of cover first 
and then pushing bottom into place. 

11. Return drive to online operation. 

FAN REMOVAL AND REPLACEMENT 

This procedure contains instructions for replacing a fan. 
Cable tie straps, spare connector pins, and a tool for removing 
connector pins are needed for fan replacement. 

REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Disconnect plugs A3P4 and A3P6 from front panel. 

3. Loosen screws through gussets securing front panel to 
dr ive frame and move front panel assembly as far as pos
sible from base frame (see figure 2-28). 

4. Remove cable tie straps holding fan power and indicator 
leads together. 

5. Remove connector pins attached to leads of defective fan 
from A3J6 as shown in figure 2-29. 

6. Remove ground strap connected to fan mounting plate or to 
fans from base frame (if present). 

7. Remove hardware attaching fan mounting plate to front 
panel. 

8. Remove fan mounting plate with fans. 

9. Remove 
plate. 

hardware secur ing defective fan to fan moun ting 
Remove ground strap from that fan (if present). 

10. Remove defective fan. 

REPLACEMENT 

1. Align replacement fan with screw holes on fan mounting 
plate. 

2. Secure fan to fan mounting plate with attaching hardware 
as shown in figure 2-29. Replace ground strap if fan was 
originally grounded. 
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3. Cut fan power leads to lengths required. Use lead ~~ 
lengths on removed fan as a correct measure for leads on 
replacement fan. 

4. Str ip ends of leads and crimp a connector pin on each 
lead. 

5. Insert pinned leads into the same locations of A3J6 from 
which the removed leads were taken. 

6. Replace cable tie straps in approximate locations from 
which straps were removed. 

7. Align fan plate wi th screw holes on each side of front 
panel as shown in figure 2-29. 

8. Secure fan mounting plate to front panel assembly with ~ 
attaching hardware as shown in figure 2-29. Reconnect 
ground strap to base frame if necessary. 

9. Connect plugs A3P6 and A3P4 to A3J6 and A3J4 respectively. 

10. Slide front panel assembly as far as possible toward base 
frame and tighten screws through front panel gussets. 

11. Perform TOp Cover Replacement procedure. 

PRIMARY FILTER REMOVAL AND REPLACEMENT 

This procedure contains instructions for ei ther cleaning or re
placing the primary filter. 

REMOVAL 

1. Remove front panel cover by pressing at top of cover un-
til it snaps free. 

2. Pull primary filter from cavity in front panel. 

3. Retain filter if not defective. 

4. Wash filter with detergent, dry, and spray with filter 
ooat. 

REPLACEMENT 

1. Install cleaned or replacement filter back into cavity in 
front panel. 

2. Replace front oover by inserting top of cover first and 
then push ing bottom into place. 
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DRIVE BELT REMOVAL AND REPLACEMENT 

This procedure applies either to replacement of the drive belt 
or to temporary removal of the drive belt to allow removal of 
other components. Two people are needed to install a dr ive 
belt, one to position the drive motor and the other to align 
the belt on the pulleys. 

REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Perform Bottom Cover Removal procedure. 

CAUTION 

rn not allow spindle to rotate dur ing drive 
~ belt removal. Rotating the spindle in the 

wrong direction could damage the mini module. 

3. Push drive motor forward until drive belt falls off as 
shown in figure 2-30. 

REPLACEMENT 

NOTE 

The following step may require two people. 

1. Push dr i ve motor forward until dr i ve bel t slips over pul
leys on spindle and drive motor. 

CAUTION 

In the following step, failure to rotate the 
spindle in the specified direction could 
damage the mini module. 

2. Rotate spindle in direction shown in figure 2-30 until 
drive belt is centered on pulleys. 

3. Perform Bottom Cover Replacement procedure. 

4. Perform Top Cover Replacement procedure. 
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NOTES: 
~ TO AVOID DAMAGE TO MODULE, 

ROTATE SPINDLE ONLY IN 
DIRECTION SHOWN BY ARROW. 

Figure 2-30. Drive Belt Removal and Replacement 

9P41C 
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MOTOR ANTISTATIC SPRING REMOVAL AND REPLACEMENT 

REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Remove motor antistatic spring by removing attaching 
hardware from base of spring as shown in figure 2-31. 

REPLACEMENT 

1. Install replacement motor antistatic spring on brake 
housing with attaching hardware shown in figure 2-31. 

2. Perform Top Cover Replacement procedure. 

SPINDLE GROUND SPRING REMOVAL AND REPLACEMENT 

REMOVAL 

1. Perform Bottom Cover Removal procedure. 

2. Remove spindle lock and ground spring by removing attach
ing hardware and ground strap (if used) as shown in fig
ure 2-32. 

REPLACEMENT 

1. Install replacement spindle lock and ground spring loose
ly with ground strap (if used) and attaching hardware as 
shown in figure 2-32. 

2. Posi tion spindle lock and ground spr ing so that spindle 
shaft is centered in ground spring cup. 

3. Tighten screws to hold spindle lock and ground spr ing in 
operating position. 

4. Perform Bottom Cover Replacement procedure. 
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Figure 2-31. Motor Antistatic Spring Removal and Replacement 

LOG,IC CHASSIS REMOVAL AND REPLACEMENT 

REMOVAL 

1. Perform Mini Module Removal procedure. 

2. Lower logic chassis to normal operating position. 

3. Disconnect I/O cables from I/O cards in logic chassis. 

4. Disconnect all power leads and ground straps on logic 
chassis wire wrap backpanel. 
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SPINDLE 
LOCK 
NOTCH 

Figure 2-32. Spindle Lock and Ground Spring 

"III. NOTE 

All cables in main harness have a plastic iden
tification tag ind.icating the destination on 
logic chassis. All connectors on the end of 
each cable have a pin str ip showing backpanel 
pins to which connectors attach. When connec
tor is properly attached, the pin strip is vis
ible (up). 

ATTACHING 
SCREWS 

9P144C 

5. Disconnect all logic cables from logic chassls wire wrap 
-backpanel. 

6. Support logic chassis while removing screws securing base 
of logic chassis to hinge. The best approach is to 
insert a long screwdriver up through cutouts in base 
frame. 

7. Lift logic chassis straight up and remove. 
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REPLACEMENT 

1. Place logic chassis hinge in normal operating position. 

2. Support replacement logic chassis in normal operating po
sition and install screws securing chassis to hinge. 

3. Transfer logic cards from old logic chassis to replace
ment logic chassis. 

4. Connect all cables to logic chassis wire wrap backpanel 
locations indicated on cable identif ication tags and con
nector pin strips. 

Example: A2BOI 

...------rIIL--_-----. 
. I h . d l.. LOglC C aSS1S Car Posltlon 

The pin str ips indicate wire wrap pins on which connec
tors are inserted. 

5. Connect all power and ground leads to terminals on wire 
wrap backpanel. 

6. Connect I/O cables to I/O cards on logic chassis. 

7. Raise logic chassis to maintenance position. 

8. Perform Mini Module Replacement procedure. 

LOGIC CHASSIS HINGE REMOVAL AND REPLACEMENT 

This procedure 
chassis hinge. 
placement. 

contains instructions for replacing the logic 
New cable tie straps are needed for hinge re-

REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Disconnect I/O cables from I/O cards in logic chassis. 

3. Perform Mini Module Removal procedure. 
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4. Cut cable tie straps holding main harness to logic chas
sis hinge. 

5. Remove screws securing hinge to logic chassis. The best 
approach is to insert a long screwdriver up through cut
outs in base frame. 

CAUTION 

During the remainder of this procedure, avoid 
strai.ning cables and wires attached to logic 
chassis backpanel. 

6. Rotate logic chassis to maintenance position and support 
it there while removing screws secur ing base of hinge to 
base frame .. 

7. Remove defective hinge and rest logic chassis in normal 
pasi tion. 

REPLACEMENT 

1. Rotate logic chassis to maintenance pasi tion and support 
it while installing screws' securing base of hinge to base 
frame. 

2. Lower logic 
there while 
chassis. 

chass is to 
installing 

normal 
screws 

position 
~ecuring 

and support it 
hinge to log ic 

3. Replace cable tie straps securing main cable harness to 
hinge assembly. 

4. Connect I/O cables to I/O cards in logic chassis. 

5. Perform Mini Module Replacement procedure. 

6. Perform TOp Cover Replacement procedure. 

MINI MODULE REMOVAL AND REPLACEMENT 

The mini module is not field repairable and must not be disas
sembled. The only mini module components replaceable in the 
field are the read/write cards, the spindle lock and ground 
spr ing, and the speed transducer. Fbr any other mini module 
problems, perform the following procedures to remove and re
place the mini module: 
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REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Perform Bottom Cover Removal procedure. 

3. Perform Drive Belt Removal procedure. 

4. Lock actuator by rotating actuator shipping lock counter
clockwise to locked position (see figure 1-11). 

5. Loosen screws on underside of module secur ing spindle 
lock and ground spring to module chassis. Rotate spindle 
in direction of arrow and position spindle lock and 
ground spr ing forward so that pin on spindle pulley is 
engaged in notched portion of spindle lock and ground 
spring. Tighten screws. See figure 2-33. 

6. Disconnect speed transducer at connector A3J5. 

7. Disconnect base frame ground strap from mini module (see 
figure 2-33). 

8. Loosen screws at side of base frame as shown in figure 
2-28 and slide front panel assembly as far as possible 
from base frame. 

9. Remove PC card clamp by pressing in on each side of clamp 
and lifting it straight up. 

10 Remove screws secur ing I/O cable mounts to logic chassis 
and rear panel of drive. 

11. Raise logic chassis to maintenance position. 

12. Disconnect plug A4POI from PC assembly NSN. 

13. Disconnect plug A4P02 from PC assembly _NON. 

14. Disconnect plug A4P04 from PC assembly WJN. 

15. Disconnect ground lead from quick connect on PC assembly 
WJN. 

NOTE 

Install PC assemblies removed in next step 
into the replacement mini module. 

16. Remove PC assemblies _NSN, _NON, and NRN. 
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ACTUATOR 
~HIPPING LOCK 

~ 

~ 

GROUNO/ .! 
STRAP / 

SCREW 

SPEED TRANSDUCER 

SPINDLE LOCK & 
GROUND SPRING 

~ TO AVOID DAMAGE TO MODULE, 
ROTATE SPINDLE ONLY IN 
DIRECTION SHOWN BY ARROW. 

~ SHOWN IN UNLOCKED POSITION 

9P31F 

Figure 2-33. Mini Module Removal and Replacement 
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17. Remove hardware attaching module to base frame as shown ~ 
in figure 2-33. 

18. Remove mini module by lifting it straight up until module 
clears drive. 

19. Remove deck insulator bushings from removed module and 
install them back in base frame. 

REPLACEMENT 

1. Posi tion replacement mini module so that three mounting 
studs are inserted through deck insulator bushings in 
holes provided in base frame (see figure 2-33). 

2;. Lower logic chassis to normal operating position and 
tighten fastener or screw at front of logic chassis to 
hold chassis in position. 

3. 

4. 

5. 

6,. 

7. 

Connect 

Connect 

Install 

Connect 

Connect 

ground lead to quick connect on PC assembly WJN. 

plug A4P04 to PC assembly WJN. 

PC assemblies _NSN, _NQN, and NRN. 

plug A4P02 to PC assembly _NQN. 

plug A4POl to PC assembly NSN. 

8. Install PC card clamp by pressing on each side of clamp 
and lowering into position over read/write cards. 

9. Slide front panel assembly as far as possible toward base 
frame. 

10. Tighten screws through front panel gussets. 

CAUTION 

In the next step, tighten hardware to a to rque 
from 0.7 to 1.2 N·m (6 to 11 Ibf·in). 

11. At bottom of dr i ve, replace hardware attaching module to 
base frame (see figure 2-33). Ensure that vinyl closures 
are installed on mini module studs. 

12. Connect ground strap from base frame to mini module. 
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13. Plug in speed transducer at A3J5 connector. 

14. Posi tion spindle lock and gro und spr ing so that its con
tact is centered on spindle shaft. Tighten screws (see 
figure 2-32). 

15. Perform Drive Belt R~placement procedure. 

16. Attach I/O cables to logic chassis and rear panel of 
drive by reinstalling cable mounts. 

17. Unlock actuator by rotating actuator shipping lock clock
wise to unlocked position (see figure 1-11). 

18. Perform Bottom Cover Replacement procedure. 

19. Perform TOP Cover Replacement procedure. 

DRIVE MOTOR ASSEMBLY REMOVAL AND REPLACEMENT 

Removal and replacement of the drive motor assembly is describ
ed in two procedures, one for Series Code 20 and below, and the 
other for Series Code 2land above. Drives built in Series 
Code 20 and below (figure i-34) and drives built in Series Code 
21 and above (figure 2-36) have different spring mechanisms at
tached to the dr :lve moto r. 

Replacing only the drive motor is not recommended. The proce
dure for older dr ives requi'res two people for lifting the dr ive 
off and onto the slide rails. 

REMOVAL AND REPL.ACEMENT (S/C 20 & BLW) 

Removal (S/C 20 & Blw) 

1. Extend drive fully to maintenance position. 

2. Perform Bottom Cover Removal procedure. 

3. Perform Drive Belt Removal procedure. 

4. Perform Rear Cover Removal procedure. 

5. Disconnect drive motor cable at connector AlJ09 as shown 
in figure 2-34. 

6. Disconn~ct cable at connector A3J3 going to motor brake 
assembly. 
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I "'THRUST 
I WASHER 

9T266A 

Figure 2-34. Drive Motor Assembly (SIC 20 & BLW) 
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7. Remove constant force spring (see figure 2-35) by placing 
screw dr i ver blade along spr ing and pushing forward to 
release spring spool from notch in motor mount plate. 
Slowly remove screw driver allowing spring to coil up. 

8. Remove shoulder screw· and set aside spring spool and con-
stant force spring. 

9. Remove retaining clip by pressing down on each side of 
clip and sliding clip· from around pivot pin. 

10. Remove flat: washer from pivot pin. 

11. Rotate motor bracket forward and lift motor fOC)llnt to 
clear pivot pin and bearing hole (in base frame). Remove 
drive motor assembly. 

Replacement (SIC 20 & Blw) 

1. position dr ive motor assembly so that pivot of motor 
bracket slides into associated hole in base frame and 
ho 1 e in rna to r b r ac k e t s I i de son to pi vo t pin. 'w we r d r i v e 
rno to r ass emb 1y into po sit io n • 

2. Replace flat washer on pivot pin. 

3. Insert retaining clip by pressing down on both sides of 
clip while sliding it into notch on pivot pin. 

4. Attach constant force spring as follows: 

a 0 Attach constan t force spr ing to base frame wi th shoul
der screw. 

b. Place screw driver blade along spring and push forward 
until spring uncoils allowing spring s};X)ol to slip in
to notch in motor bracket. 

5. Reconnect drive motor and brake cables at connectors 
AlJ09 and A3J3. 

6. Perform Rear Cover Replacement procedure. 

7. Perform Drive Belt Replacement procedure. 

8. Perform Bottom Cover Replacement procedure. 

9. Perform Top Cover Replacement procedure. 
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BRACKET 
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Figure 2-35. Removing Constant Force Spring (SIC 20 & BLW) 
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REMOVAL AND REPLACEMENT (S/C 21 & ABV) 

Removal (S/C 21 & Abv) 

1. Extend drive fully to maintenance position. 

2. Perform Bottom Cover Removal procedure. 

3. Perform Drive Belt Removal procedure. 

4. Disconnect drive motor. cable. at connector AlJ09 as shown 
in figure 2-36. 

5. Disoonnect cable at connector A3,,}3 going to motor brake 
assembly. 

6. Release constant force spring as follows: 

a. Remove spr ing assembly lock screw with 5/32 in allen 
wrench (see figure 2-36). Set lock screw aside. 

b. Insert 5/32 in allen wrench in hex hole in spr ing as
sembly (see figure 2-37). 

c. Rotate allen wrench clockwise to extend spr ing assem
bly and loosen constant force spring (see figure 2-37). 

~"-,,,. d. Release spring spool from notch in motor bracket. 

7. Remove retaining clip by pressing down on each side of 
clip and sliding clip from around pivot pin. 

8. Remove flat washer from pivot pin. 

9. Rotate motor bracket forward and lift motor nount to 
clear pivot pin and bearing hole (in base frame). Remove 
drive motor assembly. 

Replacement (S/C 21 & Abv) 

1. Position drive motor assembly' so that pivot of motor 
bracket slides into associated hole in base frame and 
ho 1 e in mo to r b r ac k e t s 1 i de s on to pi vo t pin. Lo we r dr i ve 
motor assembly into position. 

2. Replace flat washer on pivot pin. 

3. Insert retaining clip by pressing down on both sides of 
clip while sliding it into notch on pivot pin. 
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Figure 2-36. Drive Motor Assembly (SIC 21 & ABV) 
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Figure 2-37. Removing Constant Force Spring (SIC 21 & ABV) 
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4. Attach constant force spring as follows: 

a. Slip spring spool into notch in motor bracket (see 
figure 2-37). 

b. Insert 5/32 in allen wrench in hex hole in spr ing as
sembly. 

c. Rotate allen wrench fully counterclockwise to retract 
spring assembly and tighten constant force spring. 

d. Replace spr ing assembly lock screw wi th 5/32 in allen 
wrench (see figure 2-36). 

5. Reconnect drive motor and brake cables at connectors 
AIJO 9 and A3J 3 • 

6. Perform Drive Belt Replacement procedure. 

7. Perform Bottom Cover Replacement procedure. 

8. Perform Top Cover Replacement procedure. 

DRIVE MOTOR BRAKE REMOVAL AND REPLACEMENT 

REMOVAL 

1. Perform TOp Cover Removal procedure. 

2. Disconnect cable to brake assembly at A3J3 connector. 

3. Remove hardware secur ing brake housing to dr ive motor as 
shown in figure 2-38. 

4. Lift brake housing and brake from shaft of drive motor. 

5. Remove hardware secur ing brake to brake housing and re
move defective brake. 

NOTE 

It is necessary to replace the coupling on the 
motor shaft if the coupling looks defective or 
if it does not match the coupling supplied in 
the replacement brake kit. If so, perform 
steps 6 and 7. 

6. Loosen hex screws securing coupling to drive motor shaft. 

7. Lift and remove coupling from motor shaft as in figure 
2-38. 
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Figure 2-38. Brake Removal and Replacement 
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REPLACEMENT 

NOTE 

Steps 1 thru 3 apply if coupling was removed 
from motor shaft or is in need of adjustment. 
If not, proceed to step 4 for brake replacement. 

1. Align key slot in coupling with key on motor shaft. 

2. Set gauge supplied with brake kit on raised surface of 
drive motor as shown in figure 2-38 and bring top surface 
of coupling into contact with gauge. 

3. Tighten hex screws securing coupling to motor shaft. 

4. Insert replacement brake into brake housing. 

5. Secure brake to brake housing with attaching hardware 
shown in figure 2-38. 

6. Replace br a ke as semb ly ove r dr i ve mo to r shaf t and coup
ling. 

7. Secure brake housing to drive motor with hardware shown 
in figure 2-38. 

8. Connect cable to brake assembly at A3J3 connector. 

9. Perform Top Cover Replacement procedure. 

SPEED TRANSDUCER REMOVAL AND REPLACEMENT 

This procedure contains instructions for replacing or adjusting 
the speed transducer. Feeler gauges are needed to set the dis
tance between the speed transducer and the spindle pulley. 

, REMOVAL 

1. Perform Bottom Cover Removal procedure. 

2. Disconnect cable to transducer at connector A3J5 as shown 
in figure 2-39. 

3. Loosen transducer clamping screw. 

4. Remove transducer from clamp. 
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TRANSDUCER 
CLAMPING 

SCREW o 
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NOTES: 

1:\ TO AVOID DAMA:GE TO MODULE 
~ ROTATE SPINDLE ONLY IN DIRECTION 

SHOWN BY ARROW 

ADJUST SPACING TO 0.15 ± O. 005mm 
~ (0.006 ±0.002 in) WHEN TRANSDUCER 

AND NOTCH ARE ALIGNED 9P29G 

Figure 2-39. Speed Transducer Removal and Replacement 
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REPLACEMENT 

1. Rotate spindle pulley in direction of arrow. 

2. Insert replacement transducer into clamp and adjust dis
tance between transducer and spindle pulley as speci fied 
in figure 2-39. 

3. Tighten transducer clamping screw. 

4. Recheck distance between transducer and spindle pulley, 
and correct it if necessary. 

5. Rotate spindle pulley in direction shown by arrow to ver
ify that speed transducer does not contact spindle pulley. 

6. Connect cable to transducer at connector A3J5. 

7. Perform Bottom Cover Replacement procedure. 

POWER SUPPLY REMOVAL AND REPLACEMENT 

REMOVAL 

1. Disconnect power cord from ac source and from power sup-
ply. ~ 

2. Perform TOp Cover Removal procedure. 

3. Disconnect plugs AIP03, AIP02, AIP09, and AIPIO from pow
er supply. 

4. Disconnect all ground straps from power supply and make a 
note of their location. 

NOTE 

When removing cable tie straps, hold mounting 
hardware to prevent it from falling into power 
supply. 

5. Remove cable tie straps holding cables to power supply. 
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NOTE 

On units series code 23 through 26, the screws 
attaching one of the power supply support 
brackets to the base frame may be inaccessible 
wi th the rear cover in place. On these uni ts 
only, step 6 must be performed. 

6. Perform Rear Cover Removal procedure (if necessary). 

7. Remove hardware securing power supply to base frame. 

8. Lift power supply straight up and remove. 

REPLACEMENT 

1" Remove power selector plug (P07) from defective power 
supply and install on replacement power supply. 

NOTE 

Plug POS/POG should be installed in JOS for 
SO Hz units, or in JOG for 60 Hz units. 

2. Check location of plug POS/POG on replacement power sup
ply. Change location if necessary. 

3. position replacement power supply in alignment with three 
holes in base frame. 

NOTE 

Units ser ies code 22 and below do not have 
holes in the base frame to attach one of the 
support brackets on the new replacement power 
supplies. If the holes are not available, the 
support bracket may be either removed or left 
as is on the power supply. It is not required 
for drive operation. 

4. Secure power supply to base frame with attaching hardware. 

S. Perform Rear Cover Replacement procedure (if necessary). 

6. Connect all ground straps on replacement power supply in 
their original locations. 

7. Replace cable tie straps securing cables to power supply. 
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8. Connect plugs AlP03, AlP02, AlP09, and AlPlO to power ~ 
supply. 

9. Perform Top Cover Replacement procedure. 

10. Connect power cord to ac source and to power supply. 

POWER SUPPLY REPAIR 

Repair of the ZYV regulator card in the power supply is limit
ed to fuse replacement. If one of the dc vol tages is miss ing 
at its logic backpanel testpoint, perform the following steps: 

1. Perform Top Cover Removal procedure. 

2. Determine which dc voltage is missing. 

3. Set circui t breaker CBl in OFF posi tion and disconnect 
drive from ac power. 

4. Remove hardware secur ing cover to power supply and set 
cover aside. 

5. Locate and replace suspected fuse. Figure 2-40 shows 
fuse locations. Fuse ratings are found in the logic dia-
gram set. Removing plug P12 from regulator card makes ~ 
lower fuses more accessible. 

6. Apply power to drive and check dc voltages on logic back
panel. Procedures for checks and adj ustments of these 
voltages are given in sections 2B and 2C. 

7. Remove power from drive. 

8. Replace cover on power supply with attaching hardware. 

9. Perform Top Cover Replacement procedure • 
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Figure 2-40. Power Supply Fuse Locations 
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DIAGRAMS 

INTRODUCTION 

This section includes the logic diagrams and the diagram 
conventions. The diagram conventions, along with the 
microcircuits manual, provides the necessary information to 
understand and use the diagrams. 

DIAGRAM CONVENTIONS 

The diagram conventions used in the logic diagrams are: 

• Symbology 

• Abbreviations 

• Logic Levels 

• Signal Names 

• Logic Arrangement 

• Intersheet References 

• Diagram Cover Sheets 

An explanation of each of the above is included in the 
following paragraphs. 

SYMBOLOGY 

The diagrams contain standard schematic symbology and logic 
symbology. Logic symbology as identified in his manual refers 
to integrated circuits. TYPIcally, all logic symbols contain 
three lines of information (see figure 3-1). All logic symbols 
have a qualifying symbol, an element identifier, and a physical 
location coordinate. 

Qualifying Symbol 

Refer to the microcircuits manual for a detailed list and an 
explanation of the qualifying symbols used in the diagrams. 
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Element Identifier 

The second line of any logic symbol contains the element 
identifier. The element identifier defines the type of circuit 
involved. Integrated circuits are identified by a series of 
numbers (example: 175). This series of numbers may have a 
letter or series of letters following it (example: 175 H). A 
deta~led description of all integrated circuits used can be 
found in the microcircuits manual. 

Coordinate Designator 

The third line pertains to components on the card assemblies 
and contains the physical location coordinates of the 
components. The coordinate is a four character designation 
XXYY. The X coordinate runs along the exposed edge of the card 
assembly when installed into the logic chassis. The Y 
coordinate runs along the side of the card assembly giving the 
XY plane grid pattern. Refer to figure 3-1 and 3-2. 

3-2 

1624 
4.7 Kn 

2226 ._~ - COORDINATE DESIGNATOR 
I Kn 2220-

10 Kn 

2 2CVRlLQUALlFYING SYMBOL 

21B ~----..I\M,--.-4t----~+ 

1524 
10 Kn 

ELEMENT IDENTIFIER 
4 949 I 

1920 
16 12 e:T------ COORDINATE DESIGNATOR 

(XXYY) 

+5 -5 = 9P39B 

Figure 3-1. Component Location Designations 
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ABBREVIATIONS 

Abbreviations are used in the logic diagrams whenever it is im
practical or impossible to use complete nomenclature. Standard 
abbreviations from ANSI Yl.l were used when possible. Refer to 
the list of abbreviations included in the front matter for a 
definition of all abbreviations used in the manual. 

LOGIC LEVELS 

Three types of logic are used in the drives covered by this 
manual: TTL logic, ECL logic, and CMOS logic. Logic Levels 
for the three types are given in table 3-1. Different circuit 
configurations and temperatures may result in legitimate read
ings that fall outside of the typical range. Such readings, 
however, should be suspect only in the event of trouble. 

Logical 
State 

TTL "l" 
TTL "0" 

ECL "1" 
ECL "0" 

CMOS "1" 
CMOS "0" 

TABLE 3-1. LOGIC VOLTAGE LEVEL 

Nominal 
Voltage 

+3 V 
o V 

-0.9 V 
-1.8 V 

+5 V 
o V 

Typical 
Range 

+2.5 V to +4.0 V* 
o V to +0.9 V 

-0.61 V to -0.97 V 
-1.52 V to -2.38 V 

+3.5 V to +5.0 V 
o V to +1.5 V 

1---------...:....----------...... --------------.. 
* Measuring a TTL open collector voltage may result in a 

reading that is close to the actual power supply voltage. 
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SIGNAL NAMES 

All input or output signals are l~belled to reflect their par
ticular function. If an output signal has no connection, and 
therefore no function, it is labelled "NC" to indicate no con
nection. The polarity (logical state) of a signal is identi
fied by a plus or minus sign before the signal name. A plus 
sign before a signal name indicat~s that the signal is active 
when the logic level is high or in a logical 1 state. A minus 
sign before a signal name indicates that the signal is active 
when the logic level is low or in a logical 0 state. Refer to 
the discussion on logic levels. 

LOGIC ARRANGEMENT 

Logic diagrams for the drive consist of several independent lo
gic and schematic diagrams (see Chassis Map). With the drive 
in its normal operating position the A2AOl would be at the 
lower left in the logic cha'ssis as viewed from the card edges. 
The logic card A2C04 would be in the upper right hand corner of 
the logic chassis. 

The read/write pc cards have an independent physical 
arrangement from· front to back on the mlnl module, with logic 
card A3AI at the front and 'logic card A3A3 at the back. 

INTERSHEET REFERENCES 

The key to under tanding the independent logic diagrams and 
schematics is to become familiar with the scheme used to 
identify the relationship between the various card logics. 
This scheme uses cross reference numbers, physical location 
codes and pin numbers (see figure 3-3). 

The cross reference number is a three digit number. The first 
two digits indicate the independent logic diagrams referenced. 
The third digit indicates a particular sheet of the independent 
logic diagrams. For example, in reference number 131, the 
first two digits indicate independent logic 13 and the third 
digit indicates page 1. Since the logic diagrams are used with 
more than one drive configuration, it is possible to have 
identical cross reference numbers on two or more similar 
independent logic diagrams. In cases where a reference number 
is used on more than one independent logic diagram, the cover 
sheet of each applicable logic diagram will be labelled with 
the appropriate drive configuration. Cross reference numbers 
are also used within the logics, so that the logics can be 
traced from one logic diagram to another. A cross reference 
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number on the output of a logic signal indicates a continued 
logical sequence to another (or more) logic diagram. A cross 
reference on the input signal indicates the origin of the 
signa1~ Where a logic signal does not leave the logic diagram, 
but is continued on some other sheet of the same diagram, the 
cross reference number of the destination sheet is shown. In 
such cases, the cross reference number is preceded by a 
hexagon. The hexagon is identified with a letter to indicate a 
specific location on the destination sheet. Where a logical 
sequence cannot be shown in series, yet it does not leave the 
logic sheet, "line of sight~ arrows are used to indicate the 
origin and destination of the sequence. The end of a logical 
sequence is shown with a line of sight arrow pointing away from 
a small circle ·identified with a letter. A second circle 
identified with the same letter, will have a line-of-sight 
arrow pointing in the same direction as the first. The second 
arrow indicates where the logical sequence continues. 

The physical location code is an alpha..;.numerical code, such as 
A2A04, that identifies the relationship between the logics and 
their physical location on the drive. All physical location 
codes are represented in the logic. Refer to table 3-2 for 
physical location codes. The major physical location codes are 
as follows: 

• Al power supply distribution and associated power 
distribution cabling. 

• A2 logic chassis and all the logics associated with the 
chassis. 

• A3 base frame assembly including cable harnesses, front 
panel assembly and drive motor assembly. 

• A4 mini module including connectors and card assemblies. 

Pin numbers used in the logic are for identifying logic signals 
at their respective input output locations. Pin numbers are 
identified by a three character number, such as 14A (see figure 
3-4). The tag information on all input output signals should 
reflect a reference number, a physical location code, and a pin 
number respectively. 

Logic diagrams 41X contains the cabling information for all 
interchassis logic signals on logic diagrams OlX thru 55X. 
Interassembly connections are shown by an interassembly 
designator which is a small square with a location code inside, 
such as (A3). An interassembly designator used at the output 
of a logic signal indicates that the signal goes to the 
assembly indicated by the designator. 
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TABLE 3-2. CONTENTS OF DIAGRAMS 

Cross Card 
Reference Location 

No 

N.one None 

011 Al 
012 Al 

021 AlAI 
022 AlAI 
023 AlAI 
024 AlAI 

III 
112 
113 
114 
115 

131 
132 
133 
134 

141 
142 
143 
144 
145 
146 

211 
212 
213 

214 
215 
216 
217 

221 
222 

A2AOI 
A2AOI 
A2AOI 
A2AOI 
A2AOI 

A2A03 
A2A03 
A2A03 
A2A03 

A2A04 
A2A04 
A2A04 
A2A04 
A2A04 
A2A04 

A2BOl/COl 
A2BOl/COl 
A2BOl/COl 

A2BOl/COl 
A2BOl/COl 
A2BOl/COl 
A2BOl/COl 

A2B02/C02 
A2B02/C02 

Title 

Key To Log ic 

MMD Power Supply (AC) 
MMD Power Supply Schematic and Wiring 

DC Voltage Reg Board 
DC Volt Reg Part 1 
DC Volt Reg Part 2 
DC Volt Reg Part 3 

Wr ite PLO 
Servo Clock 
Phase Lock Oscillator 
NRZ to MFM Data 
Write Precompensation 

Read PLO 
Read PLO 
Read PLO Input/Output 
Address Mark Detector 

Channel I I/O 
CH I Receivers and unit Select 
CH I Receivers 
CH I Receivers and Seq Power 
CH I Transmitters 
CH I Transmitters 

Analog Servo 
Servo Demodulator 
Double CYL Pulse Gen and Position 
Ci rcuits 
Level Detector s 
Power Amp Drive and Voltage Fault 
Fine Servo and Retract 
Target Velocity 

Fault/Control 
Fault Latches 

Table Continued on Next Page 

.. 
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TABLE 3-2. CONTENTS OF DIAGRAMS (Contd) 

Cross Card 
Reference Location Title 

No 
1-------t----------1I----------------------------- . 

223 
224 
225 
226 
227 
228 
229 

231 
232 
233 
234 
235 
236 

241 
242 
243 
244 
245 
246 

341 
342 
343 
344 

351 
352 

411 
412 
413 
414 
421 
422 

511 
512 

83323150 E 

A2B02/C02 
A2B02/C02 
A2B02/C02 
A2B02/C02 
A2B02/C02 
A2B02/C02 
A2B02/C02 

A2B03 
A2B03 
A2B03 
A2B03 
A2B03 
A2B03 

A2B04 
A2B04 
A2B04 
A2B04 
A2B04 
A2B04 

A2C04 
A2C04 
A2C04 
A2C04 

A2C05 
A2C05 

A3 
A3 
A3 
A3 
A3 
A3 

A4Al 
A4Al 

On Cylinder Blanking 
Pow~r On Control and Speed OK 
Guard Bands/Unit Select 
Sector Counter 
Demodulator Gates and write Protected 
Sequence Power and Seek Error 
Fixed and Movable HD 

Microprocessor Control 
Cylinder Address Register 
Microprocessor 
Memory 
Cylinder pulse Control 
Control and Status 

Channel II I/O 
CH II Receivers and Unit Select 
CH II Receivers 
CH II Receivers and Seq Power 
CH II Transmitters 
CH II Transmitters 

Dual Channel Steering 
Channel Selected Reserved and Busy 
Channel Enabled/Disable 
Disable, Interrupt, and Seek End 

Power Amp 
Power Amp 

MMD Cabling 
MMO Cabling Part 1 
MMD Cabling Part 2 
MMD Cabling Part 3 
Fault Code Display 
Fault Code Display 

Digital Read 
Digital Read Part 1 

Table Continued on Next Page 
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TABLE 3-2. CONTENTS OF DIAGRAMS (Contd) 
-~, 

Cross Card 
Reference Location Title 

No 

513 A4Al Digital Read Part 2 
514 A4Al Digital Read Part 3 

521 A4A2/B2 writer and Select 
522 A4A2/B2 writer Part 1 
523 A4A2/B2 Wr i t-er Part 2 
524 A4A2/B2 Movable Head Select 
525 A4A2/B2 Fixed Head Select 

531 A4A3/B3 Read Analog 
532 A4A3/B3 Read Analog Part 1 
533 A4A3/B3 Read Analog Part 2 
534 A4A3/B3 Read Analog Part 3 

541 A4A4 Read/Write Motherboard 
542 A4A4 Read/Write Motherboard Part 1 
543 A4A4 Read/Write Motherboard Part 2 
544 A4A4 Read/Write Motherboard Part 3 

551 A4 Fixed Head Shoe (Outer) 
552 A4 Fixed Head Shoe (Outer) 
553 A4 Fixed Head Select (Outer) 
554 A4 Fixed Head Select (Outer) 
555 A4 Fixed Head Select (Outer) 
556 A4 Fixed Head Select (Outer) 
557 A4 Fixed Head Data (Outer) 
558 A4 Fixed Head Data (Outer) 
559 A4 Fixed Head Data (Outer) 
560 A4 Fixed Head Data (Outer) 
561 A4 Fixed Head Shoe (Inner) 
562 A4 Fixed Head Select (Inner) 
563 A4 Fixed Head Select (Inner) 
564 : A4 Fixed Head Select (Inner) 
565 A4 Fixed Head Select (Inner) 
566 A4 Fixed Head Data (Inner) 
567 A4 Fixed Head Data (Inner) 
568 A4 Fixed Head Data (Inner) 
569 A4 Fixed Head Data (Inner) 
570 A4 Fixed Head Data (Inner) 

3-10 83323150 E 
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Figure 3-4. Logic Chassis Backpanel 

All logic chassis backpanel wlring is shown in the wire list. 
Figure 3-4 gives the physical arrangement of the backpanel from 
the wire wrap side. ' 

DIA'GRAM COVER SHEETS 

The diagram cover sheet is the first sheet of each logic set. 
Power and ground connections, revision status, card type infor
mation, and a list of unused circuit elements are found on the 
cover sheet. Power enters the drive from the driver power plug 
(PI), is rectified, and then distributed to the wire wrap panel 
quick connects. The wire wrap panel then distributes power to 
the logic cards. The cover sheets show which pins receive that 
power. All power connections show the point of origin for the 
power source except those that are most common. The most com
mon power connections are: 

• -24 V quick connect, which feeds pins lA and IB on all 
cards. 

• +24 V quick connect, which feeds pins 45A and 45B on all 
cards. 

83323150 E 3-11 
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• -5 V quick connect, which feeds pins 2A and 2B on all 
cards. 

• +5 V quick connect, which feeds pins 44A and 44B on all 
cards. 

• GND quick connect, which feeds pins 6A, 6B, 23A, 23B, 39A 
and 39B on all cards. 

The revision of each logic sheet within the logic set is shown 
in the upper left-hand corner of the cover sheet. The upper 
right-hand corner of the sheet contains a record of the changes 
made to the logic set. The latest revision letter shown in the 
revision record should always match the letter of the cover 
sheet. 

The cover sheet also shows the card type which appears in the 
title block below the card name. Refer to figure 3-3 for an 
explanation of all pertinent information shown in the title 
block. 
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B 

A 

~ ~ 

4 
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L ______________ _ & ~ 
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+100%-"'T' 

-10% 
~'L 

2 J03·4 

2 J03-8 

2 J03·5 
2 J03-6 

022 

250 H 1,05 !l,:I: 10% 
}.I 10 W 6R3 (;) 82 J033 

on J -, V CUlRENT LlO,T n 
022 (K) -24 V LINE 

6Rl 

1 kG t1% F5 Q-r\..rO -24 V 
5A.F I 09 )~ 0'2 J03-9 

022 ( H oJ0o 
5A-F 

DC VOLT REG PART 2 
MAGNETIC rERlI'H[~LS INC. 
0 ·_,,, --- LOC'li!J~1 

4 3 + 2 1 

I 
+-

B 

A 



~, 
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. , I 2 I 3 I 4 I 5 I 6 I 7[ 8 I 9 110 I ! I 112 I !3 1 '4 115 116 117118 1191201 

A A A I I 

I D B B B 

I 
! 

1 

1 I 

I I I 

! I ! I I I 

; I I I 
j i i J I 
1 c ! 1 1 I 
I 

I 

-+ . 

B 

A 

r::,~jdl/ i • I -,,0, , ;"""'-<~ :,:~~" J' v,";--; ~":""i: MAGNETiC P£ ,1 DC II 
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3 I 
I TYPE' azn 

2 4 
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t;E: lCC 

A ~E23aoo 

I, PE56253 

I 

i 

I 

i 
I I 

BOARD 
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REVISIONS 
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cl 
Q::~,:, 
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I 

i 
! 

l 

I 

i 

I I 

,-I 
8332315G I t~ I B 

021 r'<~ Of 3 r-' 3- 21 

1 REF 7!5120802 

J 

.... 

I 
I 

I 
I 
I 
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4 1 

D12-4 YAC 17CR4 + 17C3 I 17C5 

012 P5/6-2~ (REF) T-l~5~-F..,.l!, 10kpf 
NC ~ -10% ~~g~ 

012 P5/6+~~SiJ CENTER TAP 40 V T 40 V 

NC ~ 17C2117C4 
10 kpF 10 kpF 

3 

A) • , .. 

17R4 
21.5 kn 
!1% 

17R5 
330 n 
112 ~I 

+ 

17R12 
390 n 
1/2 W 

+75"0 + +75%..1.:. 
-IO%T -10%/f' 
40V 40 V 

500 

17Rl 

17R2 
10 kn ---~~~~i:====~~~===i-t~17~C~R5~!~1%11-rril~~~I~~~~----~, T I ~l (3) 

+5 V ERROR 023 ( L ) 

8 _ 25 kn --.. __ _ 

c 

... B 

±1% 
17R3 

7.5 kll 
±I% 

17C6 

1
-L4700 of 
"i'±2% 

• • I· 

1 kn 
±1% 

17C7 

I ;f~to~ 
35 V 

17R9 
10 kn 
±1% 

. ., . 

2 

16Rl 
1 kn 
!1% 

15Rl 

14Rl 
240 n 

I 0§1~% 

~ 
2N2219A 

2N2905A 

~ 10Rl I 
Ql0~ 

1 kn 
tl% 

10R2 
10 n 

I , 
+15 V BIAS 0 023 

+5 V CURRENT LIMIT ~ 023 
+24 V LINE (C') 23 

12Rl 
10 n 

15CRI 

0) 023 

5 V DELAY 
E ) 023 

COM SENSE ( F ) 023 

II 'N,i aw (G 
17Rll1 

~ 
~ 

10 kll 

023 

B 

A 

J-

023 < M ) -5 V ERROR 

012 Jl0-4 

012 Jl0-3 

) 

I 
I 
I 
I 
I 
I 
I 

~) I +24V 

4 

21£Rl 

500 

21R! 
10 kn 
±lOY. 

r-' 

21R3 
560 k.Cl 

2101-....1...-

!~6.r1+ 
20 V 

2 ill 
lI1..JI 

V 916 

4~~ 

tIL-

) 

21VRI 
~ 
5.6 V 
!S% 

3 

±1% 

17CR61 
~I 

500 

~ J:tJ Il>OV 113 
341-

'0 N U-17D 

~) 
B 

17R7 
5.6 kO 

17R8 .~ 
~ 

I 

2N2905A 

SRI 
1 kn 
!1% 

llRl 
240 n 
±10% 
5 Y1 

DC VOLT REG PART I 
M~~~C PERJrHER,ALS INC 
_UJril'IPlClo'IA(~Y()N 

+ 2 

., _.) 

lN5615 

7R2 
10 n 

H 

2N6338 

-5 V CURRENT LIMIT 
00~3 

-24 V LINE 0 023 
+TIMER OUTPUT J04 )~ 012 

-MOTOR START T I ~012 
I ~012 

+24 Vi -7)-1-012 

,) 

023 

Kl-3 

K2-4 

KI-4 

K2-3 

B 

o 

I-

c 

+-

B 

I-

A 

.. » 



( 

D 

c 

-+ 

B 

A 

(' (' ( ( 
.; .4 .' ~ (, 

4 3 • 2 , 
022 0 +24 V LINE F2 

022 0 +5 V CURRENT LIMIT ~OR1 o--rvo +24 V J12 )~ 012 J03-7 

1~il I. 5A-F : 

022 

022 

022 

022 

° 

COM 

+1% 20C3 ! 

1~?r1 I 1 C3 

~ 

0';':1 i 

..!.L. 220 }-IF T+75
% -10% 

i 
I 16 V 

! 

T i 
i ! 
I I 

1-5 VERROfi 

>JV' 

022 Go@ -24 V LINE 1'kil !1% o-JC.o -24 V 1)'-09 
022 K 5A-F r-

DC VOLT REG PART 2 
MAGNETIC rEF,jPHE~:"S iNC. .. _, .. 
~DI'*C~ 

... 0C'~AI 

4 3 + 2 1 

12 J03-1,D 

12 J03-2 

022 

2 J03-4 

2 J03 8 

J03 
J03 

G22 

2 J03-3 

c 

+-

B 

IA 



~, 

• 
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A AlA -
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c 

... 
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A 
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,----------+---' -~'~ --" 
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4 3 .. 
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r-r---4--------------------+--+--+~ID 

" 

! 

! 

r-+----+----------------~----+-~r_-+--,I~ 
I 

1 

c 

+-

B 

~ 

A 

Cl 83!2!I!!ro ! ~ 1 B 

, ElAI ~=,333 
rSHEEr TF'It.GE 

02 .L~?F ~ 3-2.5 
1 REF: 75121602 



4 

012 P5!6-3~~24 VAC (REF) I NC-4 D I 

012 P5/6-2 3 ~ .. I 24 VAC (REF) 

CENTER TAP 

CI 023 +5 V ERROR 

024 +5 V FOLDBACK 

+1 I 

NC -4. J11 SYNC 

BI I 

023( P -5 V ERROR 

024( W' 
-5 V FOLDBACK 

A 

4 

;, ) 

3 

40 V T:;O' 

11CR5 

500 

I 
11R4 
21.5kn 
±1% 

I 

I 
11C7 

I 4700 pF 
±2% 

11CR6 
500 

.. 

11R1 
5.6 kn 

r-:u 11 R2 
40 V 180 n 

1 W 

,,-... 

p:>OV I 
8.. '>:A1 _ 14 

I ~) 

f10':Oki 
±1% 

( 12) 

~.±L11C6 
1.00knT1 uF 
±1% ±20% 

11R12 
11R11 5.6 kn 
10.0 kn 
±1% 

11R13 

390 n 

MAGNETIC PER,!PHERALS INC. 
Cl)=~c~to. 

3 + 

) ) 

2 

15R1 
1.00 kn 
:!:1% 

.....J.. 

II ~5~ VI 

10) 1 ! 8f:!1 

~/ 
Q18 

14R1 
1 .00 kn 
±1% 

lon, 
\/VI 

10 n 

f"R1 240 n 
±10'Yo 
5 W 

110CR1 
1N5615 

...L1UL;1 
'1'.22 uF 

.1no,r 

T • 

1 

+18 V BIAS 023 
024 

+24 LINE. 023 
024 

I .-l 
Q8 
2N6437 

+5 V SWITCHED 
~) 023 

5 V DELAY ® 023 
024 

COM 0 023 
024 

COM SENSE 
(0023 

024 

-5 V SWITCHED 
G) 023 

03 
2N6338 

•• •• -24 V LINE < H 023 
024 

SCHEMATIC DIAGRAM 

LOC:IAII AI 

2 

) 

NOAMANDALE 
OPERATIONS 

CODE IDENT 

19333 

c 
1 

o 

c 

+-

B 

A 

8 

) ) 



(: ( 

D 

c 

-+ 

B 

A 

I 
I 
I 

( ( ( ( (I 

3 + 2 

+5 V CURRENT SENSE 0 024 

~ ! :,e.1 + S V (K ) 024 ~-!.;~~~===-----Q-'"\...r-Oo---------------T---·r 2S0 uH 2 o~ n 

022 ( D ) 5 V DELAY 

022{E 
COM SENSE 

022 (F 
COM 

• 
9R2 
1.96 kn 
±1% 

.:!.L9C1 

9R1 
1.33 kn 
±1% 

• 

• 
• • fA 

S ,6 111112 

9CR1 
500 

r ~~~~4 J 
'£1% 

~1C~F 
'1'±10% 

SR3 
4.64 kn 
11% 

SC2 
I{ 1, 
.1 uF 
±10% SR4 

4S.4 kn 
:t1% 

+5 V SENSE (0024 

+S V ERROR M ) 022 

J13 

T1 uF 
9R3 ±20% 

4.64 kn~ 3S V 

9RS 

10 n 
±S% 

SR6 
4.64 kn 
±1% 

'5 V REF ~~03 NC 
05 NC 
06 NC ±1% 

9R6 
1.33 kn 
±1% 

1 

A 

Jt-JijR1 !~1 n SOD _10% 
2 S w 

r:-l 
I 

CR1 4C1 

I 'T'.1 uF 
I ±10% 

B 

COM SENSE I )~ NC 
+5 V O.V. TRIGGER {N\ 024 

7R1 7R2 1 
1.96 kn I 
±1% :~I uF L- J 

5R7 
4.64 kn 
t1% 

±10% 1 

-L.... 5C4 
- .1 uF 

• • 
"0% ~I\ 

7R5 

10 n 
+10% ±1% 

7R6 5 I'i 7CR2 .---...... 

10 !l SOO P} 022 

SRIO+ SCS ·5 V J13 
4.64 kn 1'1 uF 

!1% ~~O~ -S V 

-5 V SWITCHED F4 1 L2 SR11 -5 V @ 
022 (G • '"YV"Y"' i 'v'V'o . S 024 

7A.- F 2S0 uH .01 n 

022 (H ) -24 V LINE 

- .- ~ 

-

~ 7CR3 
SOO 

MAGNETIC PERIPHERALS iNC. .. _, .. 
~---

-+ 

±S% 
2 I'i 

SCHEMATIC DIAGRAM 

-5 V CURRENT SENSE ( T ) 024 

-5 V O.V. TRIGGER 0 024 

__ If cl 8:;,323;50 01"'EiiA nONS 

coo£ 'or"T :-0<5 
O~3 l~M"- 3 193.33 - t ; .... ~ . 

1 T I I NIB I 
r -'Gf 3-z:1 

D 

c 

+-

B 

A 



o 

c 

-+ 

8 

A 

i) 

012 J10-4 

4 ... 1 2 3 

F2 +24 II Jl\~ 012 J03-7 
o--'V-O I =~~~~~========~====================------------------~===========::=====~:=====:;~ 5A-F +5 II ~012 J03-1 ~:==+~2~4~V~L~I~N~E======================================~~~==J:===========l======~====~~~~~~~~===t==~==~":cr~~012 J03-2 

022 \.!;\. 

023 ~~~~~~~~~~~==========~~~~~~~~~~~~~~~~=========t======i=======f============[----r-----~ . C V SENSE 

023 +5 V O.V. TRIGGER , 2RI .24 V ~ 012 J03.' 
4.64 kn 

±1% 5A 

2R3 

2RI3 

4.64 kn 
±1% 

kn 
2C3 

±L 1800 uF 
'1' +100% 

-10% 
7.!== \1 

2R8 
15 n 
±10% 
5 W 

2RII 
2RIO 15 n 
4.64 kn ±10% 
±1% 5 W 

V\022 

@, 
~ 

±L 4C2 
4R2 
100 n /f"' ~2g~ 

35 II I J12 07 012 laP--- I I ~012 T 2C7 l·o,uF ~012 
~012 

-5 II FOLDBACK w) 022 

24 V 

2G8 
+ 1800 uF 
'1' ~~g~% 

7.5 V 

2RI5 

t5'Yo 

J03-4 
J03-8 
J03-5 
J03-6 

4.64 kn _ 5 II 

±1% J03-3 023( S -5 V ~~~6 n 

J04 -5 V O.V. TRIGGER -MOTOR START m~012 K2-4 o,3(u -5 V SENSE I ~5 -012 "H oa R I ~ 
~OR~1+-__________________ _ 

2~n" " 

2QGR1 

500 

20R2 
10.0 
±1% 

20R3 
560 kG 
~5% 

Q19 
2N2905A 

+TIMER OUTPUT '~)-L012 K1-3 

+24 II ''"~012 K2-3 012 J10-3 ~) I +24 II • 
8 SEC 

4 3 

) ) 

MAGNETIC rE~rHERALS INC. 
(1)~~COfl'O',lJIQfo 

+ 

) 

SCHEMATIC DIAGRAM 

2 

) 
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1 

,) 

D 

c 

+-

B 

IA 

,) 



(1 ( ((: ( ( (!! 

.., 
I . 

1-. REVISIONS 

._- REV ECO OEseR. POT, O~ ORFT 

D;;~ ~ REVISION STATUS OF SHEETS A PU3000 "'LlAKO L [' 
B PE~06I? any TO ezy y TH 8-29-19 

I 213 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
C ~_711 MlO AG· ,"Wll OIAll. TO TL A CII r~ JiI. d. 

+---+-

D 

I A I A' A ! I ---~--E 
I B B B B 

C B C c 
---+ +---

--~-

. 

I I 

c 

-+ . +-

B 

A 

I 
.:.:R~w,,,, ~/I ,< ;t ".-:-j.;q DC VOLTAGE REG BOARD cl NORMANDALE 

CHC:CfCEO 1s k_ ,-\~ ... ~ ,h,ir, MAGNfTIC I'tIQl'HfItt'LS INC. DIAGftAMS CPfl!,UfOlllS 83323150 N C I 

I 
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,..,Cl 

.. - I __ ...... fta __ ... 



D 

c 

-+ 

B 

A 

J11 012 P5/6-3~ 

NC~ 

4 

24 VAC (REF 

I 11C1 

3 

~ 1'~ I .01 UFT MR 151 I ±10% (4) 11C3 

I j 11CR3 + 10 kuF;:::::+15% • 5.6 kn 
11C2 + 10 kuF 11R1 

I CR4 ;i'+15% -10% i 24 VAC (REF) -10% 40 V q=:r 40 V 

.. 2 

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

+24 V LINE. 

.8R1 
15R1 10 n 

11R2 1.00 kn 
180 n :!:1% 1 W 

012 P5/6-2~ 

NC~ 
012 P5/6-4~ 

'/ 
: CENTEA TAP 

11C4 
±..-10 kuF;:: 
."", +15% 

11C5 
L-10 kuF. 11R3 
r-.+1S% >5.6 kn 

10CRt 
A 

K01S tN56t5 
2N290SA 

T1"OC ~ Os 

l~ 11RlO 

023 M 
+5 V ERROR 

024 V +5 V -FOLDBACK 

NC ~ 
J11 SYNC 

'/ 

023 ) -5 V f;RROR 

024 " 
-5 V FOLDBACK 

4 

010fi¥)--< 2N6431 -10% -10% 10R1 
40 V 40 V 8.25 kn 

i-'~1VR1 56 n '\.I-.... +5 V SW ITCHED 
3 ~ 6.8 V 1/2 W 10C1 

I>OV :!:5% ;:~. 22 uF 
8 N 341-~ :!:10% 11CR5 

9 U11C 
~ '--('12) 5 V DELAY SOO 

18R1 
240 n 

011 :!:10% 

~ 
2N2905A 5 W :r ~~.~tn· 11R5 kO 10.0 kn 11R9 18R2 COM :!:1% I>OV 

10.0kr :!:1% 4 2 T N 341 - F- ±1% 018 10 n 
5 U11A 2N2219A 
~~ 

11R6 11R7 ~ -~f-
1.50kn 8.25 knr---,...... 

~ 16R1 :!:1% :!:1% (12) 
~ 016 

2N2905A 1.00 kn 
:!:1% 11R8 ± L- 11C6 

1.00kn/ i'1 uF ) 012 
:!:1% :!:20% 2N2219A 

11P COM SENSE 

4~00 pF 12R1 
:!:2% 11R12 240 n 

11R11 5.6 kn ±10'Yo 
10.0 kn (3) 5 W 
:!:1% 

I>OV ~014 .---
11 11R13 

341 _ 13 6C1 
~ 10N~ 390 n 

'-../ 2N2905~ 
;:~. 22 uF 

±10% -5 V SWITCHED 11CR6 ( 12) 
13R2fr)06 -Ef5 500 

3 

MAGNETIC PE.RJPHE.RJ\lS INC. 
CIl=~C~Oi .. 

56 n ~'P29C Q3 IP 1/2 W \!::! 2N6338 
6CR1 \t::s 013 

2N2219A 1N561~ 
6R2 

14R1 10 n 
1 .00 kn 
±1% 

-24 V LINE 

DC VOLT REG 
PART I 

2 
LOC:IAII AI 

NORMANDALE 
OPERATIONS 

CQOinOENT 

19333 

c 

~) ) ) :;» ,) 

1 

I 

J, 

1 

023 
024 

023 
024 

023 

023 
024 

023 
024 

023 
024 

023 

023 
024 

D 

c 

+-

B 

A 

B 

.) )''' ..•.... I; 

,. 



(i' (I 

022 

022 

022 

D 

022 

c 
022 

-+ 
022 

B 

022 

A 022 

j 

I 
I 

(' (' ( (ii< (ii 

4 3 + 2 1 

f +5 V CURRENT SENSE 0 
\ +5 V SWITCHED ,.. .t:3 ;:;, 1 1 5!i.1 +5 V J 024 

r - 5A-T- 250 uH .01 11 K I 
24 

\. +18 V BIAS 2 W 

r +5 V SENSE @ ( 24 

5R2 

9R1 9CR1 i ; ~4 kll 

~1i3 kll 500 _~51C~F 
- T±10% 5

1
C2 

\ 5 V DELAY ~~~4 kll "41F 

( 11% ±10% ~~~4 kll 

9R2 1 A CW 5R5 1(8, t1% 
1.96 k{J 6 11112 r 5 k11 2 'r""Iccl 1 
±1% 5~:R I tlO'%. '1 344 11 +5 V ERROR M 0 

4 Il 334 0 1(2 W 3~15A 
22 

J 3 +~ 
.:!:L9C1 r---=-~I>mA 9 9R5 (4) J13 

T1 uF 9R4 r2 U9 ~ 1 10 11 .:t~5C3 +5 V REF "\:~3 
9R3 ±20% 4.64 k{J 1'7 113 +5% ..... r-1 uFo ~ 05 

4.64 kll 35 V ±1% . I - +20% 5R6 06 
±1% I 35V 4.64kll B 

I. COM SENSE 1 ±1 % COM SENSE I '.~ 
, +5 V O.V. TRIGGER /'I'N ( 

4 T1~2+-__ r----' 

9R6 3 IlL .~R1 !~:~ 
: .:3 kn 2 500 5 II 
_1% r:-l 

I 
CR1 - 4C1 

A I T·1 uF 
\ COM 1 ±10% 

( 7R1 7R2 I I 
1 .96 kll . ~ I 5R7 
±1% r 5 kfi 7CI I 4.64 kfi 

6 1112 tlO,.o 1 __ . 1 uF L--_ J 1:1% 

5 1/2 W i±10% 1 III VR 3 T2 1 5C4 

~--+---+---rc--=41.11""I-:L;":::::'::;T·~1;O ,II 2 /r;~~~ 5f~5 
±.L 7C2 7R4 7 '13 7R5 5RB A :!:~~~ 5R9 

~
1 uF 4.64kll , T 10 11 4.64 kfi 46.4 k11 

7R3 ±20% ±1% I +10% ±1% .6 (8) ±1% 
4.64 kll 7R6 i 5 W 7SR2 N Icc 
11% I 1 10 n . '34.· 7 -5 V ERROR 

. 500 5 U5; ~ p C 

&...:.; (4) B 
5RIO ;:;::5C6_ -5 V REF J13,,02 

;.64 kl1 ~;6% I I «01 
- 1% 35 V 1 5 V SENSE ':1;;\. 

- ~O 

\. -5 V SWITCHED F4 ~ 5R11 -5 V S 0 
, ~5A::r - 250 uH .01 11 

7CR3 ±5% 

500 2 " -5 V CURRENT SENSE 00 

I. -24 V LINE \;J 

-5 V O. V. TRIGGER , U 0 

DC VOLT REG NORMANDAlE CI 83323150 MAGNETIC l'ER1M-1rRf,lS INC 
PART 2 

~fl'fAT1OMS 

NC 
NC 
NC 

NC 
24 

22 

NC 
NC 

24 

24 

24 

24 

_=~~Oo 

:..o::::Q A~ 
CODE 'DENT I CROSS 

023 lSHW :3 19333 11:1; "'i0 

• .... • 

! N Ie 
fOA3C3-31 

o 

c 

+-

B 

A 

I 
: 



I 

D 

c 

-. 

B 

012 J10-4 

A 

4 3 + 2 
. F2 J12 

022 ® +24 V LINE o-rv-o +24 V I »)2L 012 

, 5A-F I 
J03-7 

023~ +5 V +5 V ~012 
02~ I +5 V SENSE r TTl I J ~)2L 012 - - - ----

J03-1 

J03-2 

022 

023 

022 

022 

022 

022 

023 

023 

023 

·23 N 
+5 V O.V. TRIGGER 

+18 V BIAS 

:-"\ +5 V CURRENT SENSE 

-24 V LINE 2R5 

1 kO 1/2 1'/ 2VR1 

"~i~~ 
COM SENSE 

COM 

2R9 
40.2 kO 
±1% 

5 V DELAY 2RI2 

14.3 kO 
±1% 

:'\ -5 V CURRENt SENSE 2R14 

J 100 n 
::10/0 

\ -5 V 
J 

2RI 
4.S4 Idl 
+1% _ !5....1"\. 

"V ~ 

~ 
5A-F 

I>.OV 

2R3 2R4 
393- 1 2R2 

100 0 4. 64 k~ 
2 N U2A 4.64 kfl 

2C2 (4) 
±1% 

±1% ±1% 

2RS 
2C1 '- .01 uF 

2R8 

.01 uF; 
15 0 

I' +80% !10% 
20.0 kO ;; '- +80% -20% 
±1'ro -20% 

5 W 
2R7 2C3 2C4 

22.1 kfl .:!: 1800 uF .± 220 uF 

±1% / ~+100% ;: ~+75% 4R2 
-10% -10% 100 n 

L 
7.5 V 16 V 

l2C7 

2C5 2CS 2RII 
I·OIUF 

:;:r::~~6% uF_ ~~UF 2RIO 15 0 
-20% .- l'-2g~ 4.64 kO :!:10% 

2RI3 

~ 
±1% 5 W 

4.64 kfl 
2VR2 

±1% 
393 _ 7 -....... 

5 U2B 2~ V 

(4) ±5"o 

2C8 
+ 1800 uF 
;1='+100% 

-10% 
7.5 V 

I~ EJ1 2RI5 
4.64 kO 
±1% 

~ ~C~F 2R1S 
100 0 

+ +20% 

I 
I 
I "--24 V 

7 ~ 012 J03-9 

+5 V FOLDBACK 022 

G ~4 
L-

;~ tCu~ 
±20% 
35 V 

-5 V 

COM 
1 

J12 
I "-~012 J03-4 

~012 J03-8 

~012 J03-!; 

~012 J03-6 
§ 

" 

·5 V FOLDBACK 022 

J12 
I "-~NC 
~012 J03-3 

\. 
7~ 

-5 V O.V. TRIGGER 

~ -5 V SENSE 
35 V 

~~~~==~======================================================== _____________________ -~M~O~T~OR~S~T~A~RT~ ________ ~~t-~-~'~012 K2-4 
L4~012 K1-4 

I ~~~n~'~·--·'--------------------~ 
20CR1 

500 

20R2 
10.0 
±1% 

20R3 
'.wJill. 
511kn 

Q19 
2N2905A 

+TIMER OUTPUT I ~)-L012 K1-3 

I 
012 J10-3 ~\ I +24 V • f ~ -·~~·~ts·~~~----~·--------------------------~~--~ ') "~012 K2-3 

5.5 SEC· i".5 SEC 

4 3 . 

-) ,) ,f) 

MAGNETIC PERWHE~lS INC. 
C.=~Cc.ror.tJlON 

+ 

) 

DC VOLT REG 
PART 3 

2 

) 

NORMANDALE C I 
OPERATIONS 83323150 I N Ie 

LOC:~ AI 1'09E333T 

i 

1 

) 

o 

c 

4-

B 

IA 

) 



(' 

0\ 

c 

-+ 

B 

-

A 

I Ii! ,. " 
4 3 

REVISION STATUS OF SHEETS 

I 2 3 4 ~16171819110111112113114115116117118119!20 
A A 

18 A 

C A 

D A 

IE A 

I 
I 

A A A 

8 A A 

C A A 

0 A 0 

E A 0 

AOI-

45A)S ~' t4 V 
458) : 

I 

3231 
l1,/'li\,-

I kQ 13237 
15 V 
:!:5"1. 

+15 V 

12815 ~ 3220 

T .01 ,..F T 2;2 ,..F 

-= -= 35 V 

I • +5 V ••• ~ +5Y J I 
•• 8 >4:1 + 3244 _ 01 , ~ : •.•• ' T' • T 35 V -= 

-= AOl-

(', 

-. 2 

UNUSED LOGIC ELEMENTS 

& I ELEMENT I LOCATION 

148LS 
1465, 

0332 
1343 

OUTPUT 
PINtS) 

t 

12 

.01,..F FILTER CAPS 

+5 V 

2756 1230 
2352 0730 
1852 0630 
1252 0320 
2232 2919 
0641 3208 
1241 1608 

I' 
\, 

; . -"0 " » .. 8 Ne 
06' : -GHo J 1: ~, 1 ~ 068) : 

~~~!j -GHo ; -G~ m~J02-~& 
1:' ' ,-.v o2A>ir V I I .... 

1841 0308 
2241 1508 
2830 

I 1864 F 
028) I 6.8,..F 1.01 ,.. r 35 V -= 

~_N ~T£ ~o 

CHECKED. DIAGRAMS 

£llGtNE£R • J I TYPE. BF:FX 
APPRO.Ell •• 

4 1 3 + 2 

(' ~I , 
I 1 

ItEVISIONI 

~_Ee. DDCItll'TICIII I W"T I DAn Talri 
L,,!LJAS£D 
I ADO TWISTED PAIR MA 18-9-79 

jCORR ECT ION_ TH 112-2679 

i07Q5 TCORRECT1CN TM 112.26 .. i~ 
I CHANGE TUNiNG DIOOE MFTIf'irlio 

I I to 

NOTES: 

6 
& 

UNUSED LOGIC ELEMENT INPUT ptNS TO 148LS 
ARE OPEN. INPUT PIN TO 1465 IS GROUNDED. 

SEE CROSS REF NO 414 FOR CABLING INFORMATION_ 

!COOl lOiN! 1 C 
19333 I 83323150 

.. oc· ~ AOI r~~~ i I I ISl*,rT I Of 5 I ~.G£ 
N 

l , REP 751ZIe05 

I-

c 

~ 

B 

.... 

A 

E 



4 3 

& A01-
212 BOl-31A ~> P1 +SERVO DATA I • 5 ~ (, ~l 

c +5 V 

1421 

1310 

+ 5 V 

1830 
1 kG 

+ 2 

+TlE HIGH 
• ( C) 114 

~~+5V 

r---i~+5V 

B 

A 

,) 

0314 
1 kn 

NC 03A» I + TIE HIGH • . I I .5~t [\ ,..,'j 

113 (E ~ +PLo CLOCK(4.83 MHz) 

+5 V. o7.~2 4 - T '1 
t;fi ' , 

NOTE: 

& THIS LINE IS PART OF A TWISTED PAIR WITH 
(GND BOI - 23B - GND A01- 23B). 

4 

) ) 

3 

l.C.....Iill 
100 kG 

-CARRY 

a 

) 

16 

+REF CLOCK 
I ~ 113 

13 -MISSING CLOCK 

17 

+SERVO CLOCK 0 '13 

11 +SERVO CLOCK 

+DEMOO 3 
+DEMOD 2 

+DEMOD 1 
+DEMOD a 

SERVO CLOCK 

2 

) 

o 

c 

A01-

~ )~225 C02-36A 

I 

I 

IB 
)~ 225 C02 - 38A 

)~ 227 C02 - 37A 

)~227 C02-41B 

)~227 CO2 -41A 
~ 227 C02 - 40B 

A 

.~) :» 



(' 

D 

c 

B 

A 

( 
4 

112 (B '- +SERVO CLOCK 3 

(-

1/\._ - X/Y 

3020 2.2 kll 

3 

1.11.1 ~ 
I :f. I I 9 

81 
7 

3 

.....lJ...LJ" ! I 
III __ ~ 

ICA3096 I 
12409 I 
1:_ .. _.J 

16 

-5 V 

I , 
... 

1111 

IL 

2 

( 

2310 4 'j\ 2.2 kO f2%: of 
_ 1810 

r - - - .39 IJh 
I 1114 i :!:3% 

~ 25 : MVAM-12~ I 
18.I.....--..W I 

;r 2.2J&F~ I 35 V - - - __ J ~12 
-J- 1615 I' 1818 
'T' .01 fJ

F Ast. H. E---, 

+5 V 

J ~3 
--L- 2718 

T .047 IJF 
±10% 

1604 
2.2 kO 

-5 V 

2710 
~1 uF' 
.;-r ±10% -'* 35 V 

---

2821 

330.n 

* 
9.3 MHZ 01 uF Me 1648 • 

~ 
=>17.811 ,14 

-::k: ~+5V 
2214 

'1.2 kll 
....L.. 2316 -L2208 
1.01 UF1.01 uF 

I' II 

" ~" 

o 

c 

A01-
+9.67 MHZ CLOCK P # 133 A03-08A I B 

2226 , ' L 226 C02-35A '5 v 1kn I & 
9 I 

1,2 +PLO CLOCK (4.83 MHZ) E 112 I 

I 13 I 

I 
-5 V +9.67 MHZ CLOCK (SERVO CLOCK) ~ 145 A04-43A 

4 , L 245 B04-43A 

NOTE: 

& THIS LINE IS PART OF A TWISTED PAIR WITH 
(GND A01-06B _ C02-39A) 

4 3 

-19.34 MHZ F 114 

+ 19.34 MHZ ( O) 114 

PHASE LOCK OSCILLATOR 

2 

A 



4 

1141 
+5V~ 

1 kG 
WRT GATE 

3 + 2 

01 A01-
343C04-33SUB ..... )P1 +WRITE CLOCK 

---, i • I I -b, 

c 

-. 

B 

A 

343 C04-3"~> -.RI TE DATA 1 1 ff21; I' 1 -DATA ,UFFER P, ~g~-. . T I)~NC 

113( F ' -19.34 14Hz ) I 

DATA BUFFER 

• I I ._[>, 

& 
145 

L-----------------------------9T-+~~ '1110832 1- • »)lO-fIIC 

PULSE 

6 

143 A04-04A 20B» '''I 

NOTE· 

115(P) +MFM DATA 

3252 

_,,_on ..... _.... I )~ He 

I 

I 
+~ V I P & 

1 kQ .MFM WRITE DATA' ~ 522~ J02-33 
~~W2~~~~~~il£~----------------------------------------------------------------t-~ -MFM WRI~ DATA'~~ 522~J02-29 

& SEE CROSS REF NO 414 FOR CABLING 'NfORMATION. 
-5 V 

NRZ TO MFM DATA 

4 3 2 

,) ) ) ) i) I,) 

o 

c 

B 

A 

-) 



(' 

D 

c 

B 

A 

( 

NOTE 

(: 
4 

Hi52 
+5 V, \"0' DECODE 

+SYNC PULSE 
114 ( J ~-=--------+.:e-+-~ .... 

114 ( H ~+.::D;..:.A __ TA.--..:8:..:U_F_F.::.ER ____ +-.-_.,-t 

3 

I' 

" + 
Ci 

2 

1 \s 
1465 ~~---------------------------------------------~ 
2443 

(' 
, 

+NRZ DATA SHIFTED 
L-~--------------------------------~-+--------------+---~--------------------~N)114 

114 (K -SYNC PULSE WINDOW DELAYED 6 -EARLY 

114 (M) + UNCOMPENSATED

T 
MFM DATA 

20ns & 
~ 
24322 5 

44 

6 3 

u.j 

~ - ] 

--
~ 

~ 

& 
1405 

~_ .... 1 0¥.tl 2454 

12 -LATE 

-EARLY .. J 
-

5 & 
4 "6 -EARLY 

~~-------t-t~ 1415 ~ 
L-------------------~----------_r1l113 2932 

L..-------t--t11"i13 12 - LATE 

-LATE i 

.. -

+5 V 2 

~ 12 ns 10 +MFM DATA P) 114 
180!l. -NOMINAL 7,8 

2329 
220 !l. 6 ns 11 

& DELAY TIME FOR REFERENCE ONLY, 
Jl"nM IDINT 

WRITE COMPENSATION 

4 3 2 

( 

D 

c 

B 

A 





,I! , 

°1 

-I 

c 

-. 

B 

-

A 

t (iii 
,-

4 3 

REVISION STATUS OF SHEETS I 
12 3 41~l61718191IoII1I1211311411~116117H8119Izq 
A A 

18 A 

C C 

o C 

E C 
F C 

G C 

H C 
J J 

A A 

B A 

C C 

C 0 

E 0 
F 0 

F G 

H G 
H G 

A03- PI 

44. )~ I .1,' 44B) I 

I 
I 0426 
I 0 

06A~ 

06B)$=! 
23A) I 

23B) I 

7~ ~~D 39B)~ 

I 
I 

02' )~ I .1 " 02B) I 

4 1 3 

(. (,: 

• 2 

UNUSED LOGIC ELEMENTS 

& I ELEMENT LOCATION OUTPUT 
PIN(S) 

203LS 2943 10,12 

148LS 2443 10 
10125 1942 13 
195L 2909 6;1 
10124 1353 1,2,3,4 
10102 0-320 14 
10102 0853 3 

.1 ~F FILTER CAPS 

+5 V -5 V 

1854 0635 
0362 t 131 
2843 1736 

2522 1429 
2310 1344 

2434 1643 
1655 

DRAWN READ PLO 

(- ( 
1 1 

REVISIONS 
-----

DUCltlPTIOil I OlIn I DATE I cWtI [~._ICC). 
LEASED 

TIONS ~-- JI?-'~7g 

i3ATiiEPLACE BFEX WITH EFEX- ~ 
~orCHANGE RESISTOR VALUE ~ 

r.;;:QI 
! 8-17111 

~~GEDIClDE 
;rcrC-HAN GE-CAPAC ITOR 

lsi CHANGE RESISTOR AND CAPACITOR Ui19/3OAl1 
4E CHANGE INDUCTOR 

lJ0225 I CHANGE TRAI<S I S TOR 

12-31-81 

dJ 3-2-82 T-IlD 

r-

c 

NOTES' 

& UNUSED TTL LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

2. UNLESS -oTHERWISE SPECIFIED' ALL Eel - Ie's 1N TRrs 
DIAGRAM HAVE -5 V ON PIN 8 AND GND ON PINS I 
1 AND 16. .--

8 

~ 

A 

C~ECKED DIAGRAMS A/8/EFEX 
ODt IDENT C 
19333 

TYPE' AlB/EFEX LOC' § A03 ~6CSS QE' 131 S_EF I OF 4 

-+ 2 1 q~F 75121604 



D 

c 

B 

A 

,) 

4 3 

+s v 

r-- ..., 
I 6 I 

144 A04-0SA ~ I 0620 I 
Ne 07~: I~?E _n ..J ~ (1) 

-5 v 

134 ( 0 +LOCK TO DATA 

133 ( J 
+ECL DATA PULSE 

-SV 

133 {K 
+9.67 MHz 

+19.4 MH 

+~ 

~207311 -SV 

~ 
+PUMP ~ 

UP V 

2 

+5 V 

1515 
51.1 n 
r1% 

1516 
51.1 n 
t 1 % 

r6-3-~5 I 140 5000 -, 
I 1410 I 
I I 

I : 
L I 

2"-- 1-- 6- 7"J 

rcA3046-1 
I 1321 I 

I 
I IS 

+CONTROL VOLTAGE ( A 133 

133 (\.. 1
0827 
lnn 0 

+ENABLEO 

133 14 
DATA PULSES 

tJ' II---~ II rf.:~r;~:·i·. V ~~;,: 2 J?J1::0n 
L__ _ _ _...J 1315 

(1) 5100 -5 V 1419 1720 

-5 V 

133 N 
-19.4 MHz 

r---- ~ 

.04711F 680 pF -= 
:i10 % ±10% 

r--~ ~V 
I :5 
I 0620 : 1121 
L .!7Q...~ 2N4258 

1) 

-s V 

r-" 
I 

L ___ J 

3 

~ f
BUFFERED 

1812 _ CONTROL VOLTAGE 
2N222 I 

{'\ 

f ~ t I [t~~~:Ji 0724 
470 n ~~440 

~70 n 

-5 V 

0413 
470 n 

~ 
1214 
510 n 

- S V f 
I I 

1013 0710 
500 10 kO 

-5 V 

134 ( R) - V REF 

NOTE: 

~ ON AFEX / BFEX CARDS ONLY 

---------.., -- I 
L - - - - - - - - - - & , +LOCK TO DATA 0 133 I 

J ___ J 
- - --L__ _ __ _ 

+ ENABLE CLOCK PULSES ( T ) 133 

I I I 

READ PLO 
PHASE C~PARATOR 

4 a 2 

,) ) ;) ) 

D 

c 

B 

A 

:- ,) 



( 

c 

B 

A 

(! 
'. 

( 
4 3 

A03-
NC lOA) P1 -GND 

NC ~tt:5 & 514~ J01- 5 ~>+--±. 
PI-=-

514 ~ JOI-6~) i -READ DATA 
514 ~ JOl-4~)~I'_+-,"R;..:E~A:=.D....:D::.::A:.!.T.=A __________ j..-=-===;] 

I • ~IJM4~1 

NC~:j-·I ~ 
NC~ I 

I ':' 
AD GATE 

134 ( F ) -ADD 14K ENABLE 

.£ 134 

132 

+5 V 

t0561 
~1 kG 

(6) 

'Il 

1517 @ +CONTROL VOLTAGE, "'Y. 1
1919 

1
1917 132 A 470 n MVAM- MVAM-

125 - 125 

- .> 1906 

lSHn 

1909 
100 G 
:mrkb 

f907 2010 
1k£l ~ 10 k£l 

l. 1GnG I 

1827 
22 ~FT+ 
t10'Yo i 

134 A03-34A -RD ADD MK ENABLE-=-

- -

2221 
3.3 k£l 

t 
2214 
270 pF 

3 

2336 

T .1 JlF 
+80% 

-=- -20% 

2330 

1131 
470 G 

-15 V 

MOTE· *Nt. • -5 V 

& SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 

& 132 0 ON AFEX/BFEX CARDS 

4 

2321 
l' .1 pF 
-::!r:- +80"* 
- -20% 

10 Q 

a 

(. ( I Z 

\ \.; 
2 

D 
I 

+READ DATA PULSES 

0 134 

-READ GATE· 

+ECL DA·T ... PULSE 
~> 132 

+ENABLED DATA PULSES ~) 132 

-5 V 
+TlE HIGH 0 132 Ie 
-5. v 

A03-

12 DATA FF 

~ ~D'V'';)''''I 

+READ DATA Pl+~NC 

Jifu21<1 ) 
~) L 146 A04-37A 

246 B04-37A 

I 470 nI 
• -5 V 

", ___ J 

+9.67 14Hz 

-19.4 14Hz 
---v!J 132 

1232 

B 

+19.4 MHz 0 '32 

15 470 .n. 
11 r ,842 ;1 

111 L4~0_.nJ 
;4 fOi31- :1 

470.n. i -5v 
L_J J 

A03-
15 - READ CLOC.K P1 +>m NC 

~ 2r 146 A04-378 

24. B04-378 

& 
-GND i )~ 512 ~ J01-1 

~ 
NC~~512 ~ JOl-2 IA 

rl~2~' 1410 n 1 
L.:..:. Til 

-5 v 

READ PI..O INPUT I OUTPUT 

a 



D 

c 

B 

A 

.!!:~ 

AOI

A04-09A ~,"P 
NC~ 

4 

- ADDRESS MARK ENAILE 

'33 (E) -READ GATE -------_~-!J"I 

+5 V 

-rOWER ON MASTER CLEAR 

1756 
..I\NY' 
1 kn 

NOT~: 

... (G ) + READ DATA PULSES R 
'fu:-~ L 47~J 

~NOT ON AFBX/BFBX 
CARDS 

-4 

"\ 
i1' 

(1 ) 

-5 V 

3 

300 ns 

3 

) 

I I 

2 

fir~'" -LOCK TO DATA ~ NC 
R 2909 1 ~ NC 1'- I" I • +5 V ,--

680 pF 
~+5V:!:101 

2510 
.lilIsA.. 
150 kn 

2410 

68 kn 

_____ +_T_IE_H_IGH 0
133 

2540 
.0022 }.IF 
t101 

. +LOCK TO OAT A (ri) 132 , lR I f ~ 

l' 

ADO 14K FOUNO 

2841 
~+5V 

1 kn 

+ENABLE LK TO OATA 

-A 

2521 1 2520 

D 

c 

+5V- t~n Ih 
.001 ).IF"=" 
t101 

16 1 + ADDRESS MARK : )~ Ne IB 
~ 145 A04-418 
. L 245 804-418 

___________________ ~~+~R=O~O~A~T-A-E-N-V-E-LO-PlE==J,J;>~.NC 
- , I ~o NC 

-AOD 14K TIME OUT I )~ NC L------------tl--I--..,'1rrL.....t29!.i5~3ir r . ~~ NC 

'o""):'i 
II ~ 

~+5V 
5.23 kn 

:!:1" +RD OATA PULSES 

ADDRESS MARK DETECTOR 

2 

.) ) 

A 

» 



(:' ( ( 
4 ,3 

REVISION STATUS OF SHEETS 

I 2 3 4 5 5 6 7 

A A A A A A A 

01 lB B A A A A A 

Ie e A A A A A 

-

c 

-+ 

B 

-

A 

4 

8 9 10 II 12 13 14 15 16 17 18 19 20 

• +5 V 

! 1857 I.,p.F & 
.!.l22j1oF T ~ T ±10.". 75 PIN 

15 V ':" FASTON J3,J4 
':" 80 

-GND )~~ 

1 

--,---'-5 V 

1 2561 I .1p.F 
22 p.F I +!±10"Y. -L 15 V 

I 3 

(: ( ( (! 

• 2 1 1 
REVISIONS 
-----

I REV. I ICO. oaCltlPTlON I-T, I DATI I CMI('D 

A 1P£23000 L RELEA"SE,C 

B IPE~8 1 CHANGE IC FAMILY CB 13-~IIC 
c 1 DJ0207~ I CHANGE Ie DLM 19130111 

UNUSED RESISTOR PACKS 

LOCATION PINS I I 10 

0264 4,7 
1014 4,7,8 
1026 6 
1044 5,7,8 
1054 3,7,8 

UNUSED LOGIC ELEMENTS 

1\ OUTPUT 
L!J PIN(S) 

.1 p.F FILTER CAPS 

+5 V I -5 V 

0214 1012 
0226 1122 
0235 1032 
0245 1042 
0255 1147 
1015 1262 
1025 2812 
1035 2822 
1145 2830 
1155 2837 
2814 2845 
2823 2855 
2831 
2838 
2846 
2854 

5,6 

o 

NOTES: 

ill UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

~ FLAT,TO ROUND CABLE ADAPTER ACCESSORY. 

131: ••••••••••• :I~J2 
21 00000000000 14 

30. ••• 1 J3 

l :: J. 

'( I r

I 
E1 

GND FOR TERMINATOR 

DRAWN CHANNEL I IIO 
CHECKED DIAGRAMS 

~ TYPE,CFAX 

+ 2 

e 

LOCI~A04 
, ItE'-15121.0. 

81l00lDS 

I-

c 

I+-

B 

I-

A 



c 

B 

A 

I ) 

4 a z 

242 B04 _ 18B >-< - CH n. CONTROL SELECT 

A04-
343 C04 _ 31 B ~)~P_'_-_C_H...;;I~EN.:.;A::B::L:.:E~ ___________________ _ 

+5 V 

& 
~ 
75 60 
PIN pPIN J3 ,J4 

~5 t 31 ~~TAG 1 46 01 -TAG 1 
51 5 Pi 32 0 I +TAG 2 

~~ 025>-r -TAG 2 

P 

3
5 

t 33~) 1 +TAG 3 
~ 0301 -TAG 3 

1
- '063 -'1 

470 n 
I' ...... 71 

~ 
~ 
~ 
I ,05;-l 
I 8 470 n 7 1 

~ 
1 r----, 

+5V~ 
I +CH I UNIT L 1 kn I 
I 143 (A') SELECT TAG - ---J 

P 

~S i 2. ~S I -UNIT SEL 81T 0 
~ 53 1 +UNIT SEL BIT 0 

~5 Pi 24 ii-UNIT SEL BIT 1 
~ 54 ~ +UNIT SEL BIT 1 

P 

~5 t 26 ' ~ 56~ 
~S Pt 27 : ..14. 51 S: 

I -UNIT SEL BIT 
+UNIT SEL BIT 2 

J -UNIT SEL BIT 3 

I +UNIT SEL BIT 3 

.---, 
1 !~~3n 1 

I' """ 7 I 6 5 ' 

12 ::: 1 1 
~...::!~3J 

r 101;-l 
1 470 n 1 

2 1 

~ 
I' Ah 71 

6 5 
~ 

.-- _ --11) 
4 ....,£!"'----., 

.. I 

11 

13 

3 

- CH I CYL SELECT 

- CH I HD SELECT 

- CH I CONTROL SELECT 

- CH II: CONTROL SELECT 

P1 

>--< 

>--< 

143 
144 

A04-

~------~~~~~~~-------PT/l )~NC 
I H O~B L-~----------~~~~~~~----~I ~N~ 

1 

+ CH I UNIT SELECT BIT 0 1 ~ NC 

+ CH I UNIT SELECT 51T t ~ NC 

+ CH I UNIT SELECT BIT 2 ~ NC 

J~~~~~~V-_~ ___________ ~::~+~C=H~I~UN~I~T~S=E=L=ECT~_B_IT_3 ______ ~~NC l----....,~5 
+5 V 

r1w261 
-5 v lft9~~ 

...... ~V'r..,.-_ +5 V 

C02 -lIB 

C02-268 

342 C04-OBA 

344 C04-17B 

G 1 146 A04-32A 

~~:- PI +UN I T SEL SW ITCH 0 4 B 
146 A04 - 38A 
342 C04-03B 
344 C04-17A 225 802-38A -iw. .UNIT SEL SWITCN 1 11 2 -CN I 

225 802-'5A ~ 'UNIT SEL SWITCN 2 , "LECT COMPARE ~ 
225 802-37A ~ .UNIT SEL SWITCN 3 _ 2. 128 

22' 802- 378 ~ + CN I "LECT 'NA8LE I >}-= NC 

NOTES 
+ CH L SEL ENABLE 

143 (B 

343 C04 - 30A 

& 
& 

) 

CH IL LINE APPLlCA8LE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE 
CH I !.IO CARD TO PRODUCE CONTROL SELECT. 

FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

) 'i<) 

CH I RECEIVERS AND 
UNIT SELECT 

2 

) ,) 

o 

c 

a 

A 

) 



(" (!--

D 

c 

4 

& 
,----A---... 
75 
PIN 

(: 

+5 V 
+ 

-5 V_-'IIVl_...J 

(', 
3 

{! ( (' 

+ 2 

'0225 

(1) 3.9 ktl 

A04- +CH I SEL 

222 C02 _ 318 ~ P1 -OC. MASTE. CLEA. EN'BLE I 
B 142 I 

f 

B 

& 
AI 

343 C04-31B ~> I -CH I ENABLE 

75 60 PIN .PIN I' - - l 4 F 
P J3 J4 1053 RCVR 

~~'- -BIT 0 I 470 n. I 949 I ~~< I 'BIT 0 • 1 • '04
8

" ~ ~~ Pt o. {( , .BIT, '0 • , '01 x/' F ~:: 35~( 'BIT , ,2 , , 15 13 , :4 'I + CH II BIT 0 >-<1 7/ lAl 
I'Fl 14 3 1 14 ] F +CH I BIT I >-<1" 19A ==' 

I ~ __ ~ • F ' I :2~. I _CH 1I BIT I >-<'7"/ W 
P I 1046 I 2 n +CH I BIT 2 >--<::: 1 " 18A ~ ~ 00 ,,- • BIT 2 I <TO n I 1 F • I : 

0 
,. 1 -CH ]I 811 2 >-<, 7/ 1JJ. ~~<..J +BIT 2 12 1 I I rrJ L +CH I BIT 3 >-<" 20A :::: ~) Pi 01~(' .BIT, • , '12 -' -CH ]I BIT 3 >-<"17/ 1)" 

~) ,,7S~ .BIT, ': " -:~ I -.... L! ~_5J _I II I 

-CH I ENABLE 
E )144 I 

229 C02-32B 
232 B03-11A 
229 C02-30A 
232 B03- 03A 

229 C02-258 
232 B03-04B 

229 C02- 25A 
232 B03-05B 

142 \E. ' +CONTRO' C:~I ~(,T 

-"RITE GATE ~ 114 A01- 20B 

. L 222 B02-05A 

243804-208 C::S +CH II BIT 0 

243 804-19A >-< + CH II BIT 1 

243804-18A >-< + CH II BIT 2 

243 B04-20A >-< + CH II BIT 3 

NOTES' 

& CH II LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED BACK INTO 
THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT. 

& FLAT TO POlniD CABLE ADAPTER ACCESSORY. 

4 a 

-REA ~ 133 A03-15A 
-SERVO OFF'SET ' L 222 B02- 31B 
POSITIVE ~ 223 802-26B 
-SERVO OFFSET 
NEGATIVE ~ 223 B02-24A 

CH :r RECEIVERS 

2 

D 

c 

B 

A 



D 

c 

-+ 

B 

A 

4 

~ 244 B04 - 22B 

244 B04-21A 

244 B04- 21B 

>-< +CH n BIT 4 

>-< +CH II BIT 5 

>-< +CH II BIT 6 

244 B04-22A >-< + CH II BIT 7 

& 
~ 143 E CH I ENABLE 

PIN 
r J3 . J4 

_\C I ~~ 
~~ 
~~ 
~~ 

'( I 

:(1 

I 
1 

I 
1 

I 

~~ 
~~ 
~~ 
~~ :C 

244 B04-24A - -< 

-BIT 4 

+BIT 4 
-BIT 5 
+BIT 5 

-BIT 6 
+BIT 6 

-BIT 7 
+BIT 7 

142 C 
+CONTROL SELECT 

+ CH II BIT 8 

~~ 
3,J4 

~ 12' 
.( I ~42 ~ 

I ~~~ 
~~ .. \. .1 

1 

I 

-BIT 8 
+BIT 8 
-BIT 9 
+BIT 9 

I 142 0 

I 
I 

+TIE HIGH 

3 

4 F 

r 1043-1 1 RCVR 

Is 
470 n 

7 1 
949 

9 1038 
] X/Y 

16 5 10 

12 11 15 
14 3 1 14J 
L- J 1 

2 ] 
1

1036
- 1 

--f-f-h 
12 

470 n 
1 I r+ ~J 

_'12 14 3 I 
18 7 

-5 V 

'6 5 ' 
L- __ .J 

j 1 1033-l RCVR 
949 

I 470 n I 9 1028 8 7 

1 6 5 , ] X/Y 
10 

'2 11 15 

14 3\ 14] 
L __ ..J rifJ 

'~J 
Jl~ 

-5 V 

+ 2 

1 ~4;-1 
I 3.9 kn 

1 4 ~(1) +5 V 
11 

F 
, 3 1 

F 13 1 I 'I 
2 

1 
F 3 i I 

I 6 1 
1 F 5 I __ -.J 

.ll.--;-
140LS 11 

13 0238 
_--i."""- 8 

.lg.. 
~i-6 

4 
2 -3 

1 
~-

5 
& 

140LS 
6 

4 0258 

11Oi6" -, 
3.9 kn I 

I 5 (1) +5 V 

F 11 1 I I 
I 4 

I 
F 13 1 I 

L __ -.J 
F~ 

F~ 

A04-
+ CH I BIT 4 >-< PI" 22B ill 
+ CH It BIT 4 >-<1'" J. 
+ CH I BIT 5 >-< ,,21A::::: 
+ CH II BIT 5 >-< I'" JAI 
+ CH I BIT 6 >-< 1,,21B m 
+ CH II BIT 6 >-<'" I 

>-< I ,,22A ::;:: + CH I BIT 7 

+ CH II BIT 7 >-< I'" IAI -I 
I 

-CONTROLLER FAULT CLEAR I~ I" 22 

-ADDRESS MARK ENABLE 1~11' 
-RTZ SEEK 1~13' 

1/ 22 

-DATA STROBE EARLY I'\~ . " 13, 

I 
-DATA STROBE LATE 1 05A >>--- 13: 

I 
I 

>-<1 :CJ + CH II BIT 8 

+ CH I BIT 8 >-< I ...... ' 24A J 
1// L.:iIU 

+ CH I BIT 9 ~ \/ 

I 
I 
I 

- BIT 9 (CH II I , 29A 

229 C02-03B 
232 B03-12A 

229 C02-04B 
232 B03-13A 

229 C02-03A 
232 803-148 

229 C02 -40A 

232 803-088 

02-438 

1- 438 
3 :'32A 

02-09A 

3 - 09A 

3- 07A 

229 C02- 31A 
232 803- 07A 

229 C02- 33B 
232803-t1B 

342 C04 - 19B 
344 C04 -13A 

4 -05B 

~ 
------ ----. //3 B _., _04-22B 

76 59 I -SEQ HOLD -SEQ HOLD 3 236 B03-19A 735 29 ~J3 -SEQ PICK IN -SEQ PICK IN ! ~~228 B02-35B 

I +BIT9(CHII 1(~34' 
1 __ ~"'A. 

A04- 60 PIN 75 PIN 
~ P1 -SEQ PICK OUT -SEQ PICK OUT J4)~'-.IL J0,. 

228 B02-31A----z r--7r--- ~ 

NOTES: 

& CH II LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEEO 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL 
SELECT. & FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

CH I RECEIVERS AND SEQ POWER 

2 

,,- ) ,) ) ) ) 

o 

c 

+-

B 

A 

,) 



( 

c 

-+ 

B 

A 

I , ( 
4 

NOTE' 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 

( ( ( ~' 

~, 
3 2 

o 

c 

B 

A 

3 



4 3 2 

343 

DI343 2 1&1 M' 13 "FAULT J3'J~~5 ~ 
3 bJ F2,3- 12 -FAULT IC 15 11 

40A),j +FAULT J ~F2 F2,3- ". ~ 
222 B02-27A '/ ~~ X/Y I P 

43B ~1 + SEEK ERROR 6 & 8 "SEEK ERROR ..... 46 78 
228 B02-28B~/ 4 F1,3- 9 -SEEK ERROR T <~>F 

I ~ Fl Fl,3- ;~~ 

o 

c 

. 111 I 
I -5 V I 
I 10J I 
I +5 V iF,3DRVR 

t 2839 176A I 
I 2840 P 

1ka ~~X/Y I ~ 36A ),1 .. SECTOR MOO 2 & 13 "SECTOR MOD \: 55 ~ 
333 C03-4OA. '/ 3 F2,3- 12 _ SECTOR MOO I (: 25 ~ 

I . I-"- F2 F2 3- , P ~ 

I ,.2-~ X/Y I ~ 42A\: .. ,NDEX 6 & F13- 8 "'NDEX ..... 48 ~ 
226 C02-16B~r 4 ' 9 -INDEX 1<: 18 :rw I "--'-Fl Fl,3- /. ~ c 

I fl1 I 
-5 V I 

I 10 I 
I ,F3DRV,R 

176A I I 2848 P 

1 ~~x/Y I ~ _ ~, +ADDRESS MARK 2 & 13 +ADDRESS MARK ..... 50 ~,45 
134 A03 41A ------"7r I ~ F2.3-t--12 I -AJDRESS MARK I ( 0 '-~ 

5 F2 F2,3- /. P /" 

41A I "UNIT READY ~I&l X/Y 8 +UNIT READY I 'PIb 21 
224 B02-10A ~/. 4 ~ Fl,3- 9 -UNIT READY I (19 ~ 

I ~Fl Fi,3- /. ~ 

B 

jl1 I 
I -5 V I 
I 10 I 
I 1l,3DRVR 

176A I 2824 I 
---L~x/Y I 36B )' I +ON CYLINDER 2 & 13 +ON CYLINDER ,~~ 

223 B02-07A ." 3 F2.3- 12 -ON CYLINDER I (~"15 
I >---S F2 F2 3- ,:>-ii--7~ 

___ ~ X/Y PIN _ 34 PIN 
43A >,1 +SERVO CLOCK (9.67 MHz CLOCK) 6 & 8 +SERVD CLOCK J2 ,,~\,'--..L 

113 AOl-18B -r 4 Fl.3- g _SERVO CLOCK I (~('"M 
~ Fl Fl 3- -GND (('"Q'1TI~ .11 L I ).r--------7~ 

-5 V 

NOTE' 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

- CH ! DISABLE ® 146 

.. CH I ENABLE (F) 146 

A A 

APPLICABLE ONLY TO UNITS WITH LON.G LAST SECTOR. 

I CH:r TRANSMITTERS I'~D~~~: I C I I I 

4 3 2 

.) -) ) ) I) ~) ) 



(~. ( 

o 

c 

B 

A 

4 

145 G 
- CH I DISABLE 

A04-
133 A03 - 27A 37A ); 

P1 
+READ DATA 

133 A03-28A 378 ); 

142 A04 - 10B 38A ); 

344 C04-15B ~ 

342 C04- 30B ~ 
142 A04 - 10B 32A ): 

227 B02 - 30A 328 ): , 

NOTE, 

I 
I 
I 
I 
I , 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-READ CLOCK 

+ CH I SELECT COMPARE 

+ CH I SEEK END 

+ CH II BUSY 

+ CH I SELECT COMPARE 

+WR I TE PROTECTED 

145 F 
+ CH I ENABLE 

(: 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY, 

4 

I" , 
3 • 

10 
3 DRVR 

176A 
2816 

-------! :J X/V 2 13 
3 F2,3 12 

-S 2 F2" 

~ ~ "'1 8 
F1,3 

~ 1 F1,~ 9 

!~\ 

11' DRVR 
176A 

~ 2808 

~ 1.11 2 & F2,! 13 

~ F2,3 12 
5 

~~ X/V" 8 
4 F1,.,.. 9 

~F1 F1 '7 

+~ 1 
-5 V 

110R
•

R 
176A 
2832 

~ ~ X/Y 2 13 
3 

F2,3-
12 

F2 F2,3-
---2 ~ X/Y 6 8 

F1,3-
4 

r1 F1;3-
9 

--
-5 V 

3 

( 
2 

+READ DATA 

-READ DATA 

+READ CLOCK 
-READ CLOCK 

+UN I T SELECTED 
- UN I T SELECTED 

+SEEK END 

-SEEK END 

+BUSY 
-BUSY 

+"R I TE PROTECTED 

-"R ITE PROTECTED 

CH 1. TRANSMITTERS 

a 

-GND 

-GND 

-:E' 

-GND 

ooGND 

~ 

I' • 

& 
~ 

J2 

1 :> ~~ 
.~ ~ 15 
':>11 

I :> 05 

i :> O. 
I ~ 

I 
I 
I 

I Qi 
I ~22 
I ~ 21 
I :> 23 

I :> 10 

I ~ 11 

60 
.PIN P 

I 

\ -

PIN 

, , 
I , 

) 

~ 
) 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
) 

) 
) 
) 
) 
) 
) 

~ 
~ 
~ 
~ 
~ 
~. 

75 
PIN 

J3'~ . 1 (: 21 

I/o P 

~ 
~ 

, 58! ' 
I <~ 28 ~ 

P 

~ 
~ 

. SPARE I ~~ 60 f ~ 
:~ -SPARE I) 30 :~ 

26 34 
PIN PIN 

NC +SPARE J2» 24 ,-\ )~ 
-SPARE I 12 I I ~#. 

:~ + SPARE I ~S 26 I )~ 
NC - SPARE L» 13 I »)-!!-* -GND I » 25 ~_) »)-L 

~1' , 

D 

c 

B 

A 

A 



~ 

~ 



(" ( (' ( (, ( (I' 

. 
ItIVIIIONI 

RrI. ICO ~ 1IFr .... ~ 

REVISION STATUS OF SHEETS : ~EZ6=5 ;~~~~~'ONS MF 1'12"81 

C PE62248 CORRErT Ol'jj;~ MF 8-1'-8, 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19120 0 OJ02075 CHANGE Ie MF 12-~11I1 

A A A A A A UNUSED RESISTOR PACKS 

I B B A A A A LOCATION PINS 0 

C B A A C A 0264 4,7 

D 0 A A C A 1014 4,7,8 
1026 6 
1044 5,7,8 
1054 3,7,8 

l-

I 

UNUSED LOGIC ELEMENTS I 

/\ I ELEMENT LOCATION OUTPUT I 
m PINtS) NOTES: C 

I 175LS 0228 5,6 I 1\ m UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

• • 
o 

A04-

:::»P
I
' t .. 5 

V J I ... 5 V '.' /4FFILTER CAPS 

~) + 1857 & +5 V -5 V 
I 22 F ' . 1 F 2 
I T :!:10.£ T /4 0214 1012 B 
I _ 15 V _ ~ 0226 1122 
I - - FASTON 75 PIN 0235 1032 

J3.J4 0245 1042 

:: )1 :-GN

1 

D I I -GND )>4)-!Q- ~~~; ~ ~:~ ------~ J2 

23A ~ I -= :g~~ ~:~~ ~:I~~~~~~~~~~~~~:------ J3 

238) I 1145 2830 3~~0:~0000000000000 000 :0 ,o~ -~ 
39A I 1155 2837 60 00000000000000 0000 '0 '0 '0 0 31 ~ J4 
:=7. I 2814 2845 El 30Icoooooooooooooooooooooooooooo~'--_______ 
398) -GND 2823 2855 ! 6O",0000oooooooo,oooooooooooooo0or;:--

I 2831 ~ 
1 ~:!: 

02A» 1 -5 V • -5 V 2854 

028 » : r I 2561 I '--_~ __ ---J 0 J 1 ;lO~F I' '/4 F r-----------1;I-----------------Jr--

-= E1 A 
GND FOR TERMINATOR 

APPLICABLE ONLY TO UNITS WITHOUT CARRIAGE 
OFFSET CAPABILITY. 

0fI'''' IJJ1 ~ Iz/~j' CODE Ii'fNI I C J c 

I 
CHECKE;,.__ .' ~o CHANNEL I I/O 19333 83323150 iJ 0 I 
£1>16_£". DIAGRAMS 

_MANOALl r.:i CROSS REF SHEfT 1_ l APPROVED , DiVISION TYPE' o FAX LOC'~A04 NO 141 101'6 3-51 



D 

c 

B 

A 

) 

4 3 

242 B04 _ 18B >--< - CH II. CONTROL SELECT 

A04-

343 C04- 31B ~~ Pl-CH I ENABLE 

& 
~ 
PIN 

+TAG 

-TAG 

p 

3 5 t 33S~ 
~ 03~ 

+5V~ 

~ 
~ 
~ 
~ 

~ 
~ 

+CH I UNIT 
143 (A) SELECT TAG 

i 23 S" I -UNIT SEL BIT 0 
53 \(T +UNIT SEL BIT 0 

Pi 24 ~s, -UNIT SEL BIT 1 
54 ," +UNIT SEL BIT 1 

'/ 1 

1 
P I 

~ t 26~' , -UNIT SEL BIT 2 
56:( I -UNIT SEL BIT 2 

( 1 -UNIT SEL BIT 3 

" 1 -UNIT SEL BIT' 3 

.Qh 
~ 

~, PI 27~ ~S 57: 

225 B 
225 B 

225 B 
225 B 

~,Pl +UNIT SEL SWITCH 0 
~(I +UNIT SEL SWITCH 1 

.... 6 I +UNIT SEL SWITCH 2 
~ +UN IT SEL SWITCH 3 

L~n~ 

I 8 7 
1 6 5' 
I 2 1 I 
1 4 3 
L- ...J 

1'0'6-l 

. I 2 
470 n 

1 I 
I 4 31 

I 8 71 

6 5 
L- __ ...J 

NOTES 143 B 
+ CH [ SEL ENABLE 

i RCVR 
949 

9 1018 
] XIY 

10 

15 

14 ] 
1 

~J 
~J 

T'2 
-5 V 

11 
F 

F 
13 

F 
3 

5 
F 

-

•• 

+5 V 

___ -111 

0264 
1 kn 

,~ I 

+5V 

~) 
r 10261 

2 

3 

I 

-5 V 

I 3.9 knl 1 

i ~ 3 __ ~~ , _~ 
~ 230LS -

0208 

~ G EA= 1:B 

~7 524LS 
-------..1l. 4 0 21 8 t 12 2 A 

L 10 1 G 6 
ni 

14 
11 4 B 

-------=- 2 
9 1. 

i·~·8 

- CH I CYL SELECT 

- CH I HO SELECT 

- CH I CONTROL SELECT 

- CH II: CONTROL SELECT 

-CONTROL SELECT 

+ CH I UNIT SELECT TAG 

- CH I UNIT SELECT TAG 

+ CH I UNIT SELECT SIT 0 

+ CH I UNIT SELECT 81T t 

+ CH I UNIT SELECT BIT 2 

+ CH I UNIT SELECT BIT 3 

~11056 ;l 
:4 3 11 

l~O~~ 
0256 r-, 

T470 pF '2'026 (1) 

- 100 V ,--3~ k':. 

-TIE HIGH 

PI 

)~ 229 C02-11B I -
I )~ 229 C02-26B 

>--< 
I )~542 C04-0BA >--< <>. 344 C04-178 

0 143 
C 144 

A04-
PI ~~ Nt 

I~~NC 

" 
1/ ~NC 

~NC 

~NC 

~NC 

I" 
/. 

I" ) 

1 , 
.-

I 
I 
I 

I 

I 

I 

I 

I 
- !,O% II Ii +5V 

144 I 

Gis +CH I D 
9 SELECT COMPARE I~ 

12 
CD 175LS 

~ 
~ ~C 0228 8 

C~~~i~E - CH I 
SELECT COMPARE 

1/ 

1 1 
I 

146 A04 - 32A 
146 A04 - 38A 
342 C04- 03B 
344 C04-17A 

I, 
I'-~ 343 C04 - 30A 

~ + CH I SEL.ECT ENABLE 1 , y--- NC /. 

& 
& 

CH II. LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE 
CH I I/O CARD TO PRODUCE CONTROL SELECT. CH I RECEIVERS AND 

UNIT SELECT 
o 

FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 2 

~ -) ) ) 0_ 

o 

Ie 

11 

A 

.» 



(" ( 

D 

c 

+ 

B 

6 
AI 

4 

& 
~ 
75 
PIN 

~ 
~ 
~ 
~ 
34h 
PIN 

-4 > 

> 
> 
> 
> 
> 

~ 
~ 
~ 
~ 
--;--?E : 
~ 

J3.J4 

~ j 
-OPEN CABLE DETECT 

+OPEN CABLE DETECT 
~ 

-UN I T SEL TAG 
~ I 

~ 
+UN I T SEL TAG 

J2 

. )~ -5 V 

I I OS _ ,iR ITE OA T A 

I I 20 ~(j +WR I TE DATA 

I 106).1 -WRITE CLOCK 
I 119 ) 1 +WRITE CLOCK 

1 I 1S) I-GND 

\_1 *" 

A04-
- D.C. MASTER CLEAR 

222 C02- ~,Pl 
318 I 

(' 

0213 

+5 V • 
~.O kn 

!1X 

2S21 

20.0 kn 
!1X 

r - -f- r-- -
6 5 2 3 

1 '014 
S2 n 

~- ........... ~ 

3 

,--, 
I 

1013 
I 470 n 

12 11 
14 3

1 

Is 71 
16 51 
I....- J 

' 'I I :~g"n I 1 

8 7 I 1 

I: ~ I 1 
14 3 I 

~I....-_...J 

1 

I 
Yll 
~ 

(~' ( 
.. 2 

4 
F 

RCVR 
A -= 949 142 

9 
1008 

P1 "-X/Y F 11 + CH I UNIT SEL TAG 
10 ] I / 
7 5 + CH I WRITE DATA 

I " 
6 ] 

F 1 / 

1 3 + CH I WRITE CLOCK I " 
2 ] 

F 

CH I OPEN CABLE DETECT 1 : ~ 13 
F 

' 14 ] I / 
Ir - - ,(1~"'5 V 

.'2 I 
1026 1 +5v -5 V I 3. 9 kG I 0225 I Ls L~!..._J 3.9 k,Q 1 

3 
+'CH I SEL I 

1 ~ 23~LS _Ls 
t8 1 16 ENABLE 

230LS - B 142 I 
5.1\1 0208 J 

10 0208 J ~ 

343 C04- 318 ~ - CH I ENABLE 

75 
PIN 

-CH I ENABLE 

-BIT 0 - E "" 
.BIT 0 I ;U~. I 

I---·-l 
, kO 

1(1 t ; 5 V 
+CH I BIT 0 

"I 
+ CH II BIT 0 
+CH I BIT 1 

1 

A04-

~NC 

(" ( 
" . 

~ 343 C04 - 36A 

~ 343 C04- 33A 

~NC 

229 C02-328 
232 803-11A 

o 

c 

-BIT 1 
+BIT 1 r I I 

+CH II BIT 1 

+CH I BIT 2 
229 C02-30A, I B 
232 803- 03A 

-BIT 2 
+BIT 2 

r--1r-:-~'~--'-:-' cB I T 3 
+B I T 3;--------

::J I I 
+ CH II BIT 2 

I + CH I BIT 3 
+ CH II BIT 3 

I ~ 

I 

229 C02-25B 
232803-04B 

229 C02- 25A 
232 B03-05B 

,.2 " .CONTROI. SELECT I 

-WRITE GATE I ~ . L 114 AOI-20B 

-READ 222 B02-05A 

243 B04-208 

243 B04-19A 

243 B04-18A 

243 B04-20A 

NOTES' 

>-< +CH II BIT 0 

>-< + CH II BIT 

>-< + CH II BIT 2 

>-< + CH II BIT 3 

& CH II LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED BACK INTO 
THE CH I ~/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL SELECT, 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY, 

4 a 

~ 133 A03-15A 

______ -" 08A 222 B02- 31B 

N
-ESEGRVO OFFSET ~ 223 B02-26B 

ATIVE ~~ .,-- 223 B02-24A 

CH I RECf IVERS 
A 

2 

A 



D 

c 

B 

A 

I ) 

4 

6 244 B04 - 22B 

244 B04-21A 

244 B04 - 21B 

>--< + CH n BIT 4 

>-< + CH 1I BIT 5 

>-< +CH .n BIT 6 

244 B04-22A >--< + CH 1I BIT 7 

& 
,.--J'-------., 
75 
PIN 

143 E -CH I ENABLE 

. J4 

1 
~~ 
~~ 
~~ 
~~ ," I 

~~ 
~~: 
~H-l4~ 
~~ 

, 

1 

I 
I 

I 

244 B04-24A - -< 

-BIT 4 

+BIT 4 
-BIT 5 
-B I T 5 

-BIT 6 
+BIT 6 

-BIT 7 
+BIT 7 

142 C 
+CONTROL SELECT 

+ CH II BIT 8 

~dti. 
3,J4 

> I ~ 12 .. 
~ 42 ~ 

~~~ 
~~ 

, 
-.l 
I 

I 

-BIT S 
+BI T S 
-BIT 9 
+BIT 9 

I 142 0 

I 
I 

+T IE HIGH 

3 

4 F 

rl043 1 1 RCVR 

Is 
470 n 

7 1 
949 

9 10~ 
] X/Y 

16 5 10 
2 1 15 

'4 3 1 14J 
L- . J 11" 

2 ] 

1
1036

- 1 r--+ ~J 
'2 

470 n 
1 I r+ r-

_~ 12 14 31 

IS 7 
. -5 V 

'6 5 
L __ .....I 

1 1 1c3:3-i RCVR 
949 470 n 

71 9 1028 
S 

] X/Y 
1 6 5 10 
' 2 1 ' 15...t, 
14 3 , 14] 
L- ____ .....I 

~J 
~] 

J12 
-5 II 

.. 2 

1 ~4:;-1 
1 3.9 kn 

1 4 ~(1) +5 V 
11 + CH I 81T 4 

F 
, 3 I + CH .n BIT 4 

F 13 1 ' I + CH I BIT 5 
2 

1 
+ CH II BIT 5 

F 3 1 + CH I BIT 6 
I 6 

1 + CH II BIT 6 

1 F 5 + CH I BIT 7 
'-- __ ----.J 

+ CH .n BIT 7 

w.l.~ 
11 -CONTROLLER FAULT CLEAR 

13 140LS 
0238 

"-~~S -ADDRESS MARK ENABLE 
~ 

'---~~ 6 -RTZ SEEK 
4 
~ ~3 -DATA STROBE EARLY 

~ 
~ 

5 
& 

6 -DATA STROBE LATE 
140LS 

4 0258 

1 1026 -, 
3.9 kn I 

I 5 (1) +5 V + CH n BIT 8 

F 11 1, 1 ____ ... + CH I BIT 8 
4 

I 
F 13 1 I + CH I BIT 9 

L __ ~ 

F~ 

F~ 

A04-
>--< Ph .. , 22B ,...,..., 

>-< I F/ JO~ 
>--< ,,21A :--
>-< 1// 16~ 
>-< I" 21B ;:;:; 
>-< F/ JAJ 
>--< ' ",22A m. 
>-< 1 // -

1 

I 
I OSB 
1)~22; 

1~11~ 
I ' 13~ 
,~ I' 22 

I IDA >>--=- 13< 

I 
I 05A 
~)---- 13, 

I 
I 

>-<1 :DJ 
>-< -----B '.. 24A 1')1 

'/ ~ 

I~ 

" I 
I 
1 

I 29A 

229 C02-03B 
232 B03-12A 

229 C02-04B 
232 B03-13A 

229 C02-03A 
232 B03-14B 

229 C02-40A 
232 B03-08B 

02 - 43B 

01 - 43B 
3 - 32A 

02-09A 

:3 - 09A 

3- 07A 

229 C02 - 31A 
232 B03- 07A 

229 C02 - 33B 
232 B03-11B 

342 C04- 19B 
344 C04 -13A 

- BIT 9 (CH t) 

1 
i 

+ 8IT 9 (CH I) '(~33A ~~~ 4 -058 

~----------------------------------------------------------~~----------~~~~~----~~ ~~~ ~04-22B 
~~> I -SE~ HOLD -SEQ HOLD I ~~ 236 B03-19A 
~~;J3 -SEQ PICK IN -SEIJ PICK IN : )~228 B02-35B 

A04- 60 PIN 75 PIN 
~, P1 -SEQ PICK OUT -SEQ PICK OUT J4~~'\.l..L b.. 

228 B02-31A~/ 7..r--7r- ~ 

NOTES: 

6 CH 1I LINES APPLICABLE ONLY TO DUAL CHANNEl,. UNITS. THESE LINES FEED 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL 
SELECT. & FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

) ,.) 

CH I RECEIVERS AND SEQ POWER 

2 

) ) ,) 

A 

D 

I 
C 

+-

B 

A 

) 



,I' ,. I 
\, 

4 

A04-

343 C04-40A 428 >: 

343 C04-12A~_4fl~ 
DI343 C04-21A~ 

P1 +CH I ENABLE 

I 
I 
I - CH I DISABLE 

I 
I +FAULT 

222 B02 - 27A 40A ): 

228802-288 438~ I + SEEK ERROR 

I 
I 
I 
I 
I 

226802 -18A 36A ): I +SECTOR 

I 

c 226 C02-16B ~ 1 + INDEX 

I 
I 
I 
I 
t 

~I 134 A03-41A ~ +AODRESS MARK 

I 

224 B02-10A~ I +UNIT READY 

I 
I 

B I 
I 
I 

223 802 -07A 368 ): I +ON CYLINDER 

I 

(' 

113 AOl-18B 43A~ I +SERVO CLOCK (9_67 MHz CLOCK) 

NOTE, 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

A 

4 

3 
+5 V 

+ 5 V 

3 

(: 
+ 

1 kO 
10 

i3DRVR 
176A 
2856 

1 l:J X/Y 
-- 2 & F23_!13 

J ~ F2 F2:3- 12 

~~ X/Y 
6 Fl.3- 8 

~Fl Fl.3- 9 

J1' 
-5 V 

rr 2839 ClRVR 
176A 

i kn 2840 

~~ X/V 
2 & F23- 13 

~ F2 F2'3- 12 

~ ~ X/Y 6 & Fl,3- 8 

~ F1 Fl,3- 9 

~11 
-5 V 

n ~ F30RVR 

j 176A 
2848 

~~X/Y 2 13 
3 F2,3- 12 
~ F2 F2.3-

~~X/Y 6 & 8 
4 Fl,3- 9 

.-- F1 Fl,3-

I J" -5 V 

11' DRVR 
176A 
2824 

~~X/Y 2 & 13 
F23-

._+ __ .1.- '2 '3. 12 
5 F F2-

~~X/Y 6 & 8 
4 Fl,3-. 9 

~Fl F13-

J" 
-5 V 

( 
2 

,. 
CH I TRANSMITTERS 

2 

+FAUL T 

-FAUL T 

+SE~K~ 
-SEEK ERROR 

+SECTOR 

- SECTOR 

+INOEX 

-INDEX 

& 
r---A----.. 
60 75 

PIN P PIN 

( 

J3.J4 

" ~~ 
~).!-!-1(" 

/ 
P 

I" ~~ 
~)2L I( 

-;: 

26 34 
PI 1'1 PIN 

J2~ 

U 
( 
" 

26 ...... 

~5;; 
~ 

I I 

I <: 

J-GN~ 

~~ 
~~ 
~)-L 

-" 

60 75 
PIN P PIN 

+ADDRESS MARK J3.J4 '\ ~o ~ . ~ -ADDRESS MARK 

. +UN I T READY 
-UN IT READY 

.ON CYLINDER 

-ON CYLINDER 

+SERVO CLOCK 
_ SERVO CLOCK 

-GND 

~ 

l~ 
• p 

I : ~>-4-
~~ l~ 

I 
I 
I 
I 
I 

p 

" ~~ ~'-lL I( , 26 .,--
PIN _ 34 PIN 

J2~ ~~ I~ 
)) 

\. 02: I,: M 
~r;
~~-

- CH I DISABLE 0 146 

+ CH I ENABLE 0 146 

I 

" 

o 

c 

B 

A 

fCOOf IOfN' r - r I~' 



D 

c 

B 

A 

i)"~ 
J 

4 

A04-

133 A03 - 27A 37A ): 

133 A03-28A 37B ); 

142 A04 - 10B 38A ): 

344 C04 - 15B 38B ): 

P1 

I 
1 

I 
1 

I 
I 
I 
1 

I 
J 

I 
I 
I 
I 
I 

... 1 
342 C04- 30B ~ 
142 A04 - 10B 32A ): I 

227 B02 - 30A 32B ): 
.1 

NOTE, 

145 G 
- CH I DISABLE 

+READ DATA 

-READ CLOCK 

+ CH I SELECT COMPARE 

+ CH I SEEK END 

+ CH II BUSY 

+ CH 1. SELECT COMPARE 

+WRITE PROTECTED 

145
0+ CH I ENABLE 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 

)

',.11 

"I 

3 • 
10 

3 DRVR 
176A 
2816 --J;J XIV 2 13 

3 F2.3 12 >----s F2 F2 y 

~~ XIV 8 
F1.3 

-----!F1 F1." 9 

!~\ --, DRVR 
176A 

r---1 2808 

~ MY 2& F2 Y 13 

~ F2:3 12 

~ ~ X/Y 8 & .. 
4 F1 • ..- 9 

--- 1 F1 Y 

~~ 1 
-5 V 

-'3
DRVR 
176A 

, 2832 
-----1 l!.J MY 2 

F2.3-
13 

3 
F'Z F2,'" 

12 

5 
~ 'MY ~ 8 

4 
F1.! 

9 
1 F1,3-

--
-5 V 

.. ,) ) 

2 

+READ DATA 

-READ DATA 

+READ CLOCK 
-READ CLOCK 

+UN I T SELECTED 
- UN I T SELECTED 

+SEEK END 

-SEEK END 

+BUSY 
-BUSY 

+ffR I TE PROTECTED 
-WR ITE PROTECTED 

CH I. TRANSMITTERS 

2 

-) 

-GND 

-GND 

* 

-GND 

-GND 

-=: 

& 
~ 

J2 

1 ~ 03 
I ~ 15 

1~17 
I ~ 05 

I ~ 04 

1 

1 

I 

I Qi 
1 ~ 22 

~ 21 
I ~ 23 

I ~ 10 

I ~ 11 

60 
PIN P 

I 

I 
I 

I 

I 

I 
I 
I 

I 

I 

I 
I 
I 

I 
I 
I 

I 
\ -

' , 
) 

~ 
) 
) 

, 
) 
) 
) 
) , 

PIN 

~ 
~ 
~ 
~ 
~ 
~ 

~ 
~ 
~ 
~ 
# 
~ 

15 
PIN 

J3.~ 
I (21 , 

/. P , 

~ 
~ 

1 -.: 58 i 
I ~~ 28 ~ 

P 

~ 
~ 

60 ! ~>-¥.-
NC i SS 30~ 

I 
NC 

_srwoDe 

I p 

I 55 t )~ 
~> 25 + )~ I» 48 +P )~ t7) 18 + )~~ » ,-

NC + SPARE 

NC 
_SDAD~ 

NC~ 
NC 

_~AD~ 

D 

c 

+-

B 

A 

,) ) 



(! ( (" ( ( (' 
" 

( 
+ 

R[VISIONI 

HV. ICO ~ OIIPT . ....... 

REVISION STATUS OF SHEETS : ~E26~8 ~~~~~~~'ONS tUL 3-'811' .-:.... 

C DJ02075 CHANGE IC MJ 12-31-61 

I 2 3 4 S 6 7 8 9 10 II 12 13 14 IS 16 17 18. 19 20 
A A A A A A UNUSED RESISTOR PACKS 

f B A A A B A LOCATION PINS 0 

C C A A B A 0264 4,7 

1014 4,7.8 
1026 6 
1044 5.7.8 
1054 3.7.8 

I 

· -I 

I 

I I 
I I 
i 'l 

UNUSED LOGIC ELEMENtS j I I 

A ELEMENT I LOCATION I OUTPUT 

~ I J I PIN(S) J NOTES: C' 
175LS 0228 5.6 A 

~ UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

£ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

• • -+1 

A 

o 

A04-

~) + 1857 +5 V -5 V 

:::» P
l
l 1 +5 V J I . +5 V .1 I'-F FILTER CAPS 

, 22 F . I F 1'-
I T :tl0';: "T' I'- ~ 0214 1012 B 

_ 15 V -b ~ 0226 1122 
I - - 75 PIN 0235 1032 
I FASTON J3.J4 0245 1042 

06A)~ I-GND -GND \~~ 0255 1147 I~_ J2 
06B I I! I 7r---7r- 1015 1262 ". ~ 1025 2812 100000000000031 23A) I -= 1035 2822 Z6~00000ooooooe!'4 J3 
23B) I 1145 2830 30~cooooooooooooooooooooo 0 ,_-
39A I 1155 2837 60 ooooooooooooooooooooooooooooor;':"" __ J4 

~> , I 2814 2845 EI 3°'000000000000000000000000000000"_----

• 398» I-GND J II ~:~~ 2855 f 6OIoOOOOO,,00ooccoooooooocoooooo~ -

: 2838 
2846 

02A ~> : r -5 V I I · -5 V '--_28_5_4--'-__ ----' 

028» I _ 2561 0 J 

4 

T 
22 I'-F T' 1 ".F t----------1

j
'-----------------J,---

+ :t10% 

15 V 1 ' 
-=- El IA 

3 

GND FOR TERMINATOR 

APPLICABLE ONLY TO UNITS WITH CARR IAGE , 
OFFSE T CAPABILIT y, I 

I ~RA'" I r. ~ liJ.-k_,UUWW' Icoof 'ptNT 1 1ft I' . I I 1 
0 •• 0 .. 0 I' _ ___ IO':l':l':l I: 83323150 u i C CHANNEL 

DlAGRAMS 
o C 

TYPE DFAX 

2 



D 

c 

B 

A 

4 

242 B04 
>-< - CH II CONTROL SELECT 

343 C 

~ 
PIN 

~5 ~ 
~S ~ 

"Pi -CH I ENABLE 
'/ 

,J4 
+TAG 1 

I -TAG 1 

I +TAG 2 
, -TAG 2 

I 
I 

" I +TAG 3 
~<., -TAG 3 
'/ , 

~s i 33 ~ 03 9 
I 
I +CH I UNIT 

+5 V 

1143 A 
SELECT TAG 

1 
I 

... :--1 -UNIT SEL BIT 0 

~~. +UNIT SEL BIT 0 :>1 -UNIT SEL BIT 1 

~5 i 23 . ~ 53~: 
~s Pi 24: 

" +UNIT SEL BIT 1 
'/ I ~ 54~ 

I 

I 
, - UN I T SEL BIT 2 

.'- I +UNIT SEL BIT 2 

.'-1 -UN I T SEL BIT 3 

~5 i 26 ~ 56~ 
~s Pi 27 : ~ )57~: .. ,\ +UNIT SEL BIT 3 

225 B 
225 B 

225 B 
225 B 

... ,PI +UNI T SEL SWITCH 0 

~(I +UNIT SEL SWITCH 1 
'/ ~ +UNIT SEL SWITCH 2 

~( +UN I T SEL SW ITCH :3 
1/ 

.,....- - --. 
I 1063 I 470 n 
I 8 71 

' 6 5 

I 2 11 

I 4 31 
L...- -l 

1 1056 l 

1 8 
470 n 

7 1 

16 51 
~---'" 

(I )10264 61 

L0n~ 

r--.., 
1023 

I 470 n I 
I 8 7 , 

'6 S· 

I 2 1 I 
I 4 31 
L- -l 

110,;-l 

I 470 n 
2 ' 11 

I 4 31 

I 8 7 I 

' 6 5' 
L- __ ...1 

NOTES 143 B 
+ CH [ SEL ENABLE 

3 

4 
RCVR 
949 

1058 
9 X/Y 

10", ] 

15 

14" ] 
7 

~J 1J 
.~ 12 

-5 V 

4 
F RCVR -= 949 

1018 
9 XIY 
10 ] 

15 

14 ] 
1 

~J 
~J 

.12 

-5 V 

• 2 , 

+5 V 

(1) 
po----...;.. r- ..... 

I 0264 I 1 kn 
I 3 I 
I I 

A04-
11 CH I CYL SELECT P1" 16B 

F I'~ I 8 I 13 I CH I HO SELECT I~ F I 2 I 
F 5 L I CH I CONTROL SELECT >-< I '" 18B~ , , 

- CH ][ CONTROL SELECT >-< 
// N 

F~ L; - - - J I 

~~3 
+CONTROL SELECT 143 

~ 140LS C 
144 

~ A04-12 9 8 & + CH I UNIT SELECT TAG. PI~ 
140LS 

11 10", , ' N( 

13 0258 -
I~NC - CH I UN IT SELECT TAG 

1/ 
I 
I 11 + CH I UNIT SELECT BIT 0 
~NC F 

I ' 
F 13 + CH I UNIT SELECT BIT 1 I~N( 

F 3 + CH I UN IT' SELECT BIT 2 l~N( 
5 + CH I UNIT SELECT BIT 3 

1/ 
~ F , N( 

+5 V 
~11056 ~ .!!.) +5 V 

I 
r ~oi61 :4 3 I I I 
I 3.9 knl , 1, 410 n ' I 

. 3 :A1' -f l I I I ~ - _.J 2 12 - - -
13 230LS - 0256 - I 
~ 0208 T470 pF ~ 10261(1) I 

~ ~";, r 39 "I ., V I 
2 G I:A = 1:B '- - ~ I 
15 ~ 

'----'-"- 8 524LS +TlE HIGH 144 I 
~ 4 0218 1 b +CH I 0 

12 2 A j '" S 9 SELECT COMPARE I '1" 
10 1 G 6 12 CD 175LS I / I' 

17 ~~c I 3· 
14 4 B lli R 0228 8 3 

11 2 _~~L.!O~ .. T I 
9 1 COMPARE -CH I I ! 4 8 SELECT COMPARE ~ 3 _. . 1/ 

- + CH I SELECT ENABLE I >~ N 

& 
.& 

CH II LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE 
CH I 1.10 CARD TO PRODUCE CONTROL SELECT. CH I RECEIVERS AND 

UNIT SELECT 
FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

(CARRIAGE OFFSET) 

4 3 2 

) ) ) ) ) 

C02-lIB 

C02-2GB 

342 C04-0SA 
344 C04-17B 

- 32A 

- 38A 

-03B 
- t7A 

- 30A 

c 

,) 

o 

c 

~ 

lJ 

A 

,) 



,i ,,, 

c 

+ 

B 

AI 

( 

& 

(' (: 
4 ~ ________ 3____ + 2 

£ 
~ 
75 60 
PIN PIN 

16 ~J3.J4 ~ 14 -OPEN CABLE DETECT 

~ 44 +OPEN CABLE DETECT 

P 

+5 V • 
0213 

ao.O kG 
!n; 

4 rYF 

~~ -UNIT.SEL TAG 

~~~~ __ +~UN~I~T-=SE~L~T~A~G ____________ ~~ __ ~~~;=~======t=~~~ 
34 26 
PIN PIN J2 
~) I 1 07 )~ -5 V_-"NI.--...J 

A 10 ' I ~ ~) 8) -''-IT 
~) 120) +WRITE DATA 
~) I 106) -WRITE CLOCK 

~) , '19) +WRITE CLOCK 

~) ~ ! 18) -GND r - 6 

( 

1 1014 
82 n I 0225 

3.9 kn 

(1) A04-"': +CH I SEL 

••• CO2 _ 318 ..!!!4 " -nco MASTER emR - E.ABLE I 
B 142 I 

343 C04-318 ~> I -CH r ENA8LE 

75 
PIN I" ;;;53- l 

-CH I ENABLE 0
144 

r 1054 - l 
13.9 kG 

( ( 

J4 .BIT 0 I 470 n I 
+BIT 0 8 7 T----· ~-

~~-~B~IT~------------------~~~~~51.----===:~ . 

'5 --- 1<11: 5 V 
+CH I BIT 0 

14 
I: 

+ CH n BIT 0 
I I 

" 

+CH I BIT 1 
~~ 1 229 C02-328 

o 

c 

+BIT 12 I I' 
I 16 I 

+CH n BIT 1 

+CH I BIT 2 
+CH IT BIT 2 

:-<,>~232 803-11A 
>-< 229 C02-30A I 
~ 184 232 803- 03A B 
>-<1 ~229 C02-258 

§T-7~ 232803-048 P 

~~ I -BIT2 ~~S~rl -:-;+B;-;I~T-:2;------------4..L 
~) p. 07 »~:-I ---:SBiTl T~3--------------------~'--'vVV-~~ 12 

~) ~37~) +BIT3 -5V

I 

t42~' 
+COHTRnl <::I:'II:'I'T 

243 804 - 20~ >-< +CHII8IT 0 

243 804-19A >-< + CH n BIT 1 

243 B04-18A >-< + CH n BIT 2 

243 B04-20A >-< + CH IT BIT 3 

NOTES 

,& CH IT l.INES APPLICABLE ONl,Y TO DUAL CHANH€L UNITS. THESE LINES FEED BACK INTO 
~ Tt1E CH 1 VO CARD TO PRODuCE FUNCTIONS ENABLED BY CONTROL SELECT 

~ FLAT TC ROUND CABLE ADAPTER ACCESSORY. 

4 a 

i 

~ 
I 1 

I I I 
~ - - ~ 1 I 

+CH I BIT 3 
+ CH n 81T 3 >-< 229 C02- 25A 

I 232 803- 058 

I 
I 

·"RITE GATE ~ 

~-~~lC:..LII...._...!.....i~ 

114 AOI-20B 

222 B02-05A 

133 A03 - 15A 

222 B02 - 31B 
223 B02-26B 
214 COl - 27A 

CH I RECE IVERS 

( CARRIAGE OFFSET) 

2 

·SERVO OfFSET ~ 
NEGATIVE ~ 

223 B02-24A 
214 COl -26A 

A 

A 



D 

c 

B 

A 

4 

6 244 B04 - 22B 

244 B04-2fA 

244 B04- 21B 

>--< + CH n 81T 4 

>-< +CH II BIT 5 

>-< +CH II BIT 6 

244 B04-22A >-< + CH II BIT 7 
J 

& 
~ 143 E -CH I ENABLE 

PIN 
r J3 

~~ 
~~ 
~~ 
~~ 

~~ 
~~: 
~~~ 
~~: 

.J4 

1 
_1 
1 

I 

I 
I 

..1 
1 

I 

244 B04-24A - -< 

-BIT 4 

+BIT 4 
-BIT 5 
+81T 5 

-BIT 6 
+BIT 6 

-BIT 1 
+BIT 1 

142 C 
+CONTROL SELECT 

+ CH II BIT 8 

~~ 
3,J4 

> I 

1 

---:-:--7. 12' 
~ 42: 

~~ 
~~ .'-.1 

1 

I 

-BIT 8 
+BIT 8 
-BIT 9 
+BIT 9 

I 142 D 

I 
I 

+TIE HIGH 

3 

~F 
I r'043 1 1 RCVR 

18 
410 n 

11 

949 
9 103...e.. 

16 
] X/Y 

5 10 

.1.2 1...J. 15../', 
14 3 1 14 ] 
L- J 1 

2 ] 
1

,036
- 1 

r-+ 1 

12 
410 n 

1 I r+ ~J t--

_~ 12 14 3 1 
1 

-5 V 
...J.8 
16 5 I 

L __ ..J 

, I iC33-l RCVR 
949 470 n 

1028 
'8 11 9 X/Y 
1 6 5 I lOJ 

2 1 15 

14 31 14 ] 
L __ ..J IBJ 

'~J 
.~ 12 

-5 V 

2 

I ~4;-1 
1 3.9 kn 

4 .1(1) 5 V 
11 1 I 1 + 

F I , 3 

F 13 I' 'I 
I 2 

1 
F 3 1 

1 6 1 
1 F 5 1 
~ __ ---.J 

..ll.~ 
140LS I' 

13 0238 

'-~~8 

'--
~ 
~ 

4 
~6 

~ ~3 
1 

~"---

5 
& 

6 
140LS 

4 0258 

1 1026 I 
3.9 kn I 

I 5 (11 5 V 
1 1 1 + F 11 

4 
I 

F 13 I I 
L __ --.J 

F~ 

F~ 

A04-
+ CH I BIT 4 ~Ph ... ,22B ~ 

>-<1" ::}QJ-+ CH II BIT 4 
+ CH I BIT 5 >-< ,,21A ....... 
+ CH II BIT 5 >-< I"" IA~ 
+ CH I BIT 6 >-< I ...... , 21B ro + CH II BIT 6 >-< " 

>-< I" 22A ;;:::; + CH I BIT 7 
+ CH II BIT 7 >-< I" lA~ -

I 
I 

I~ -CONTROLLER FAULT CLEAR 
1/ 22 

- ADDRESS MARK ENABLE 1~11' 
I ' 13' 

-RTZ SEEK ~~ I" 22 
-DATA STROBE EARLY I lOA 

~~13, 

I 
-DATA STROBE LATE 1 05A 

~>--- 13, 

I 
I 

:>--< I j;J. + CH II 81T 8 

+ CH I BIT 8 >-< I" 24A 

" ~ 

+ CH I 81T 9 l~ 
I' 

I 
I 
1 

- 81T 9 (CH I) I 29A 

229 C02-03B 
232 B03-12A 

229 C02-04B 
232 B03-13A 

229 C02-03A 
232 B03-148 

229 C02 - 40'A 
232 803-088 

02-43B 

01 - 43B 
3 - 32A 

02- 09A 

3 - 09A 

3- 07A 

229 C02 - 31A 
232 B03- 01A 

229 C02 - 33B 
232 B03-11B 

342 C04-19B 
344 C04 -13A 

4 -05B I + BIT 9 (CH I) 1~~34~ 
'-, '2 A.>' 

16 ~9 I -SE.:J HOLD -SEQ HOLD 7~ -'~~ w4 - 228 
---:::-7. ~ -SE.:J PICK IN -SEW PICK IN ! 5~ 236 B03-19A 
~ 29 ~J3 F=-O- 228 B02-35B 

A04- 60 PIN 15 PIN 
228 B02-31A~) P1 -SEQ PICK OUT -SEQ PICK OUT J4)~)Z.L & 

NOTES: 

& CH II LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED 
BACK INTO THE' CH I 1"10 CARO TO PRODUCE FUNCTIONS ENABLED BY CONTROL 
SELECT. 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

CH I RECEIVERS AND SEQ POWER 

(CARRIAGE OFFSET) 

2 

A 

) ) 
.. ) .t .. } ~) 

o 

I 
C 

B 

A 

-



( 

343 

DI343 

c 

B 

A 

( ( (' (' ( 
4 3 .. 2 

+5 V 

~ 
A04- 1 kG & 
42B)!1 +CH I ENABLE 10.L1F3 ,---A--... 

343 C04-40A '/1 1 DRVR 75 

~~~~ ~ P PIN C04-12A~ I CH I DISABLE ; IT XIY '13 ' +FAULT J3'~~5 ~ 
C04-21A ~/ I J .J F2,3- 12 -FAULTli 15 ~ 

I ~ F2 F2,3- / P 40A + FAULT 5 ~ 
222 B02 - 27A ~/ ~ & XIY 8 +SFFK ERROR I ~ 46 78 ~ I +SEEK ERROR • ~ Fl,3· , .SEE' ERROR l{ ,. ~ 70 228 802-28B --"7/ ~ F1 F1,3- 7-

I J11 
I -5 V 

I (10 F3 
2839 DRVR 

I + 5 V 176A 26 3 
I I k II 2840 I PIN P~ 

t-!.-~ X/Y ~SE"TOR '2--"'~'-JJ_ ? & ,13 .. v ~r-
36A" I +SECTOR - F2,3- 12 -SECTOR 1(,] 3 I I'-'-Ff __ 226 802-18A ~/ ~ F2 F2 3- /~r-

I 5 I I I ~IJlI X/Y + INDEX ~~ 
42A " I + INDEX 6 ~ F1.3- : _ INDEX li'-12 , I,~ 

226 C02-16B ~/ I L-i. F1 F1,3- _ /~.....-,;-

I 111 ~~)-L-
I l' -5 V ~ 
I 10 

T 13DRVR 
I I 176A 60 75 
I 28481 PIN P PIN 

~~X/Y 13 +ADDRESS MARK J3J4'~0 ~ ~,l +ADDRESS MARK 2 F2 3- ADDRESS MARK I ( 0 ~ 
134 A03-41A ----z ~ F2'3- 12 _ / P'--

I 5 F2 , I 
~8 XIY 8 +UNIT READY '~9 ~ 41A )' I +UNIT READY 6 & F1,3- 9 . -UNIT READY ,(: 19 ~ 

224 B02-10A ~/ I ~ F1 F\3- ' 1/ ,--

I -fv I 

I IiO F3 I 
I I ~~~= \ I 
I 2824 I P 

~S X/Y +ON CYLINDER '~~ ~ I +ON CYLINDER, 2 & F2.3- 1~ -ON CYLINDER I (: 17 ~ 
223 B02 -07A ---,. ~_+ __ 1.. F'~ F~ ~ 1 /. 26 ,--

I 5 " ~.d- PIN _ 34 PIN 
I ~r&T X/Y +SERVO CLOCK J2 '~~ 

43A I +SERVO CLOCK (9.67 MHz CLOCK) ~ 6 ~ F1,3- 8 .SERVO CLOCK I (:, 02: I~ 
'" AOI - , •• ~ i .----L F1 '1.>0 ' -GNO I )~>-" _ 

I 
_,11 .,f 

·5 V 

- CH I DISABLE G 146 

NOTE, 

& FLAT TO ROUND CA8LE ADAPTER ACCESSORY. 

+ CH I ENABLE (F) 146 

CH I TRANSMITTERS 

(CARRIAGE OFFSET I 

4 3 2 

(' 

o 

c 

B 

A 

B 



c 

B 

A 

I .j 

4 

14~ G 
- CH I DISABLE 

A04-
155 A05 - 27A 37A ): 

P1 
.READ DATA 

I 
I 
I 

153 A03-28A 37B ); 

1 

1 

1 

I 
I 
I 

142 A04 - 10B 38A ): 

.... ,1 
344 C04-15B 38B ); 

I 
I 
1 

1 

1 

.... 1 
342 C04- 308 ~ 
142 A04 - 10B 32A ): I 

1 
r 227 B02 - 30A 32B ): 

NOTE' 

-READ CLOCK 

+ CH I SEJ..ECT COMPARE 

+ CH I SEEK END 

+ CH II BUSY 

+ CH I SELECT COMPARE 

."R I TE PROTECTED 

14~ ([) + CH I ENABLE 

~ FLAT TO ROUND CABLE AOAPTER ACCESSOR~ 

4 

") 

3 + 

10 
3

DRVR 
176A 
2816 

~~ X/Y 2 13 
3 F2,3 12 

~F2 F2~ 

~~ XIV 8 
F1 ~ 

~F1 F1:" 9 

~~\ 

1"1' DRVR 
176A 

~ 2808 

~ XIV 2& F2" 13 

~ F2:3 12 
5 

~~ X/Y .. 8 
• F1,v 9 
~ 1 F1~ 

,~ 1 
-5 V 

n3DRVR 
176A 
2832 

~ ~ x/v 2 13 
3 

F2 ~ 
12 

F2 F2,3-
-----! ~ Ml 6 8 

• F1,3 
9 

"'1 F1,3-
--

-5 V 

.) ,J 

2 

+READ DATA 

-REAO DATA 

.READ CLOCK 

-REAO CLOCK 

+UN I T SELECTED 

- UN I T SELECTED 

+SEEK END 

-SEEK ENO 

+BUSY 
-BUSY 

+"R I TE PROTECTED 

-"RITE PROTECTED 

CH I. TRANSMITTERS 

(CARRIAGE OFFSET) 

2 , 

NC 

NC 

NC 

NC 
NC 

NC 

-'GNO 

-GND 

~ 

-GND 

-GND 

~ 

SPARE 

- SPARE 

+ SPARE 

~ 
+ SPARE 

-SPARE 

& 
~ 

J2 

~ 03 I I 
I ~ 15-- I 
I ~ 17 I 
I ~ 05 I 

I ~ O. I 

I 
I 
I 

I !2i 
I ~ 22 

I ~ 21 
I ~ 23 

I ~ 10 

I 5 11 
\ 

60 
PIN P 

-

PIN 

:;l 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~ 
~ 
~ 

, , , , 
) 
) 

~ 
~ 
~ 
~ 
# 
~ 

75 
PIN 

J3'~ 
I ( 21 

I" P 

~ 
~ 

, 58 i 
I <~ 28 : ~ ~ ~ 

P 

Gs:f ~~ 
I 
I p 

~ 55 + )~ 
I', 25 * )~ 
~> 48 + p""l3 
7)18 * )~ 
~) )~ 

o 

c 

B 

A 

A 

) ,) 



(! (I " , 
4 1 3 

REVISION STATUS OF SHEETS 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A A A A 

DI ta a A A A A 

C a A A C A 

--

c 

t 

-+ 

B 

A04- PI +. V J f\. 
44BA >~ I I + 1851 . I .F ill ~ 22"F ~ 

I T :!:10" 75 PIN 
I IS V FASTON J3,J4 

':' 80 
-GND »!L7~ 

-

A 

" 
4 I 3 

( 

• 2 

UNUSED RESISTOR PACKS 

LOCATION PINS 

0264 4,7 
1014 4,7,8 
1026 6 
1044 5,7,8 
1054 3,7,8 

UNUSED LOGIC ELEMENTS 

/\ l ELEMENT I LOCATION I OUTPUT 
~ ....... PIN(S) 

175LS 0228 S,6 

.1 /'oF FILTER CAPS 
I 

+5 V 

0214 
0226 
0235 
0245 
02S5 
1015 
1025 
1035 
1145 
1155 

'1 2814 2823 
2831 

I 
2838 
2846 

• 2854 

-5 V 

1012 
1122 
1032 
1042 
1147 
1262 
2812 
2822 
2830 
2837 
2845 
28S5 

o 

II , ( (' 

1 1 
REVISIONS 

IUC.'~TlON DMTDA;$ti~ 
RELEASED '? ' • ~ 
CHANG_E IC '2"3'"1' 

C IOJ02'58 1 CORRECTION I MJ 112-3'-111 

It11===t-------------==+~==t:= 10 

--r-r 

NOTES: 

ffi UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY, 

& INDEX/SECTOR CABLE DETERMINATION JUMPER 

INDEX AND 
SEC TOR 

El 

" ~J2 
0000. I) 0 00 0 00 I 

26Cooooooooooo; 

30 0 6 I) Q I) I) 001) I) 0 I) 0 ~4 60 1 ••••• 0 O. 0 0 00 00 ~ ~ ~ ~~c co 000 0 6 6 0 Olri= J3 
30 00 1).::1 coo 0 I) 00 3_ 

1:.000000000. 60 •• ooooooooo~~~ggooco.ooooooo~ J4 000000000000 • 

" 

1-

c 

1+ 

8· 

I-

GND FOR TERMINATOR 
A 

6 tNGf 
3-62, 

1:/0, 83323150 u C 
I 

DRAWN CHANNEL I 
CH[CWfO DIAGRAMS 

t_UR TYPE, WAX I~"H' 

rCOlO~ ;;; 1 c 
r.:l 1--' LOC·~A04": 141 

.. 2 I , Alf': 7512 In. ('/'\ ff '"'. 



D 

c 

B 

,A 

,) 

4 3 

242 B04-18B >-< - CH II. CONTROL SELECT 

A04-
343 C04 - 31 B ~>~P_1_-_CH---:;;I:....:E::.N:.:A:::B::::LE=---__________ _ 

& 

P 

~S i 33 ~> 1 +TAG 3 E7, 03 ~ I -TAG 3 

.--- -I 1063 .... 
470 n J I: ON 71 
~ 
L! ~_3J 
1. 10!56- l 
I 8 470 n 7 I 
Ie

u 

.6 n-=::il ~ •• 5 

I 
1 1!5 V.(1 1102~~ -;j 

+CH I UNIT .. 
I 143 (A) SELECT TAG L I kn~ 

1 

I 
P 

~S j 23 ~~ I -UNIT SEC BIT 0 
~ 531 +UNIT SEL BIT a 
~5 Pi 24S>-l -UNIT SEL BIT 1 
~ 54 ~ +UNIT SEL BIT 

I 
P 

r - -., 
I !~g3n I 
1 8 N 7! 

6 !5' 

rt=::.:=LI 
~ 

1~6-l 

4 ""'I!:!""-----. 

1~9 ] 
15 

14 ] 
7 

~~ '" 

+!5 V 

.--- _ --.! I I 

"I 

II 

13 

+5V 

2 

- CH r CY'L SELECT 

- CH I HD SELECT 

- CH I CONTROL SELECT 

- CH IT CONTROL SELECT 

P1 

>--< 

>---< 

143 
144 

, 

,C02 -11B 

C02-26B 

1 rt= 342 co.. -OBA 
o 344 C04- 17B 

A04-

L!------'..:...:~~::..:...::=::::.:..:-----Pn: )~ NC 

L-~-------~~~~~~~=-----~:/·~N~ 

1 

+ CH I UNIT SELECT BIT 0 1 ~ NC 

+ CH I UNIT SELECT BIT I ~ NC 

~ CH I UNIT SELECT BIT 2 ~ NC 

+ CH I UNIT SELECT BIT ~ NC 

I 
~S i 26~) I ·UNIT SEL 81T 2 
~ 56 +UNIT SEL 81T 2 

~,~ PI 21 ~ I -UNIT SEC BIT , 

I 470 n I 
2 I 

~ r~1261 +5 v 

-5 V If[9~~ 
~ 57 ~ +UNIT SEL BIT 3 

A04-
225 802-38A ~~Pl +UNIT SEL SWITCH 0 
225 B02-35A ~ I +UNIT SEL SWITCH 1 

225 B02-37A ~) I +UNIT SEL SWITCH 2 
225 B02-37B ~> +UNIT SEL SWITCH 3 

I 8 .u.-++ 
6 ·"5 
~ 

NOTES 143 (8 
+ CH r SEL ENABLE 

& CH n LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS, THIS LINE FEEDS BACk INTO THE 
CH I 1/0 CARD TO PRODUCE CONTROL SELECT, 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 ~ 

) , ) 

~o...Jo,JV'Ir--r""'-"o.T 5 V 

~ 
G • t 

- CH 1 I 
SELECT COMPARE I )~ 

146 A04- 32A 

146 A04 - 38A 
342 C04-038 
344 C04-17A 

343 C04 - 30A J,4.8 
+ CH I SELECT ENABLE I )~ NC 

CH I RECEIVERS AND 
UNIT SELECT 

2 

,) ) 

o 

c 

I:i 

A 

,) 



Ii 
" 

c 

+ 

B 

A 

I 
" 

I , ( ( ~1' , ( 

4 1 3 + 2 1 
- - -- -- ---- - ----.-~--------. 

~ +5 V • ,.......---J'--
75 60 0213:

f 
r - -, 

PIN PIN 20.0 kn 1013 
P J3 , J4 ! 1X I 470 n I 

~~'- -OPEN CABLE DETECT 12 11 .----------(( A ) 142 
~~U ;OOPEN CABLE DETECT 14 3

T 
':" 

~~<.l. -UNIT SEL TAG Is 71 9 
~~'- 1 +UNIT SEL TAG - 6 51 .10 ] 

RCVR 
949 

1008 
XiV 

A04-

~)-ill NC 
+ CH I UNIT SEL, TAG I' 34 26 L,- - - J 7 r- f-

PIN _PIN J2 2821 r - ., I ] ~, f ,07 )~ -5 V I 1006 I 6 
B~ 343 C04-36A F 

... CH I WRITE DATA 

~/ I I "I ~ 20.0 kn 470 n 1 "f-~) 08) -WRITE DATA ' !1~ 18 71 r f I 2] 

3 
F· + CH L WRITE CLOCK I )~ 3.43 C04- 33A 

I B 1 120 I +"RITE DATA '6 5 '5 f-
H SS 1 106 $ I -WRITE CLOCK 12 1 1 I' ~ ] 
~> I 119 ) I +WRITE CLOCK 14 31 I 

- CH I OPEN CABLE DETECT I » 27B NC 

~, 1 118) I-GNO r - .... - r L- - J ~12 
-~/ \ I ... I 6 5 2 3 I -5 II 

- ~ 11014 
82 n • I 

r-- (1 
I r ~5 II 

+5 II 

, 0225 

3.9 kQ 

L-. _=--~ 
(11 A04- + CH I SEL 

222 C02 -"B ~ P1 -nco MASTER CLEAR ENABLE I 
B 142 I 

I 

343 C04-31B ~ -CH I ENABLE -CH I ENABLE E 144 

75 
PIN 

-BIT 0 '1 +511 +CHIBITO 

+BIT 0 ~ ____ +~CH~n~B~IT~O~~~~ ____ ~I"1 229 C02-32B 
232 803-11A 
229 C02-30A 

232 B03- 03A 

229 C02-25B 
232 B03-04B 

229 C02- 25A 
232 803-05B 

-BIT 1 13 +CH I BIT I >--<: »==m19A 
+B I T 1 + CH n BIT 1 >-<.----:-:-:--l2I 

+CH 1: BIT 2 >-<" 18A _ 

I 
P ~~ I .BlT 2 _CH Ir BIT 2 >-< ~~ -BIT 2 • - - _CH I BIT' >-< 

:~~~ PI ~:~~ ! ::::: _CH un >-< 

142 ~ +CONTROL SELECT 

& 243 B04-20B >=< +CH n BIT 0 I 
243 804-19A I 
243 B04 -18A >-< + CH II BIT 2 

243 804-204 >--< + CH n BIT 3 

NOTES' 

& CH n LINES APPLICABLE ONLY TO DUAL CHANNEl. UNITS. THES£ I.INES fEED 8ACK INTO 
THE Cf1 I 1/0 CARD TO PRODUCE FUNCTiONS ENAB ... ED BY CONTROL SELECT 

& FLAT TO ROUND CABlE ADAPTER ACCESSORY. 

4 3 

-WRITE GATE ~ 

-READ AT ~ 

-SERVO OFfSET ' L 
POSITIVE ~ 

- SERVO OFFSET 
NEGATIVE ~ 

.cH I REeE IVERS 

., 

114 A01- 20B 

222 B02-05A 

133 A03-15A 

222 802- 318 

223 802- 26B 

223 802 -24A 

o 

c 

B 

IA 



D 

c 

B 

A 

) 

6 244 B04 - 22B 

244 B04-21A 

244 B04-21B 

244 B04-22A 

4 

>--< +" CH n BIT 4 

>-< +CH II BIT 5 

>-< +CH II BIT 6 

>--< + CH II BIT 7 

& 
~ 
PIN 

3 2 1 

4...tI r ~4;-1 Ir\ ._-CH!!E~N~AB~L::..!:E=-_-=::-::=--=7 __ II1,F RC"R 1 3.9 kn A04-

~~ 
~~ 
~~ 
~~ 

,., ~ r,o., 1 ,., • 1'" .5 V 'CH 1 ",. >-<'''"'''.-m 
I 470 n I ,'0""-,, I, >CH II .". >--< I F/ ~or 

,J4 -'" 4 • 1 ':J XIV F , , _' • CH 1 '" 5 >--< ~,21A m 
:0 .", 4 I, 5 15 13 1 '1 • CH II '" 5 >-< I F/ lot ~( -'" 5 ':;, '~J F I 2 I • CH 1 "" >--< 1,,218 in 
:0 .• " 5 '" 1 • CH IT "TO >--< F/ lot 
''1 '- f 1 F , 6 ~,,- 1 • CH 1 '" 1 >--<'" ". m 1 

I - - 11 7 5 11 -..:J" + CH II BIT 7 >-< I " lOt 
.§~ 
~~~ 
~~*.l~4 
~~: 

I 1036 ,-+~ ] F I 
1 .' I 470 n 1 r+t--=-

2 1 ~~1~12~ I >1 -BIT6 ~4 31 -5." 
+B I T 6 - I· 7 I I 

-I -"" : ' 5" .R --.-- -CONTROLLER FAUL' CLEA' ~ 22, ~ ( I + BIT 7 L .. .J 1 140L 5 1 1 I /. 

> 13 0238 I 09. 
+CONTROL SELECT I ! 9 t-- -ADDRESS MARK ENABLE ~~ 11~ 

142 C.' ~---=::. 8 I" L 13< 

~ ·RTZ SEEK ~ 22 '--r2 t-- 6 I ' 

~_--r~_~-,J-- 3 -DATA STROBE EARLY ..l.7~ 13. 

244 B04 -24A 
r--2-,-- 1 

--< • CH II '" • 5 & -DATA STROBE LATE L.~ '" - 6 , 
- 140LS 1 

4 0258 I 
4 r 1026 --, 

l 3,9 kn I ... CH IT 81T 8 >-< I -f11 

~4Q~dti ~ l' 
~ 42 ~ 

~~: 
~~ 

I ,"'-l ~4~' I 5 ' ,,, .5 V • CH 1 ' ''' >---< I)' 24A--121 
470 n I 1028 11 I.lJ I '/ 

3,J4 '8 7 9 ] XIY F 4 JI CH I 81T 9 J ~~. 
- '" , 6 5 , 10 I • 7/ -V-

'/T •• ,,' -l2' 15--,> F 13 I -.-J I ~!1 -BIT 9 4 3 I 14 ] L _ _ I 
'/ +BIT 9 I'L 

." '- --' r--,-;: ] F I 
I ~ F~ I I D + TIE HIGH '~ ] 

142 '---I"'T'I'- I 

I ~ -' " _ '" 9 ICH 11 -"~ " I 

229 C02-03B 
232 B03-12A 

229 C02-04B 
232 B03-13A 

229 C02-03A 
232 B03-14B 

229 C02-40A 

232 B03-0BB 

02-43B 

1- 43B 
3 - 32A 

02-09A 

3 - 09A 

3- 07A 

229 C02 - 31A 
232 B03- 01A 

229 C02 - 33B 
232 B03 -11 B 

342 C04 - 19B 
344 C04 -13A 

4 -05B ·5'1 +8IT9(CHII ~~,. .... 
16~' , -SEQ HOLD --- - -SEQ HOLD I /~33B s= ~A - '" 236 B03 -19A 
73 5 29 ~J3 -SEQ PICK IN -SEIJ PICK IN $ 35A 228 B02-35B 

A04- 60 PIN· 75 PIN 
~ PI -SEQ PICK OUT -SEQ PICK OUT J4)~~;:::'" 

228 B02-31A----z ·r~-zr-- 8 
NOTES: 

& CH II LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED 
BACK INTO THE CH I I/O CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL 
SELECT 

£ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

,,) ) 

CH I RECEIVERS AND SEQ POWE~ 

2 

) ) ) 

o 

I 
C 

+-

B 

A 

) 



( II , (' (, ~ 

" ( ( 

4 3 2 
-5 V 

343 

01 343 

~
853 

A04- 1 kil /" 
428 ).!1 ... CH I ENABLE 10 3 L.!::. 

343 C04-40A ., I I IF ORVR ~ 
176A 60 75 

C04-12A~40B I -CH I DISABLE 1 2856 PIN P PIN 

I 2 1& I X/Y 13 -FAULT J3.J~~5 14 
C04-2IA <> 3 U F2.3· 12 • FAULT I (15 ~ 

40A) I +FAULT ~ F2 F2.3· , ~ 
222 802-27A " ~~ X/Y I ~p 

438 '\. I + SEEK ERROR 6 & 8 -SEEK ERROR '\. 46 :\...lL 
228 B02-28B~, 4 Fl,3· 9 .SEEK ERROR T(, 16 ~ I ~ Fl Fl.3- "7 ,-----

o 

c 

1'1 I 
I -5 V I 
I 10..1 I 
I +5 V iF30RVR 

t 2839 176A I 
I 2840 P 

- . 1 k!l ~~ X/Y I ~ 
36A ., I +SECTOR 2 & 13 +SECTOR " ~ 

226 802 -18A~.... 3 F2.3- 12 .SECTOR I (25 ~~ 
I 0.-:::- F2 F2 3- , P"'-

42A ''" I +INDEX 71&1 X~Y 3 8 -INDEX I ,"~.~ 
226 C02-168~, 4 P 1. - 9 . 'N:lEXI (,8 ~ I ~ Fl Fl.3- '7 . ,--

c 

A 

B 

I J11 I 
-5 V I 

I 10 I 
I ~n30RVR 

176A I 
I 2848 P 

418 I -ADDRESS MARK ~I& 1 X/Y 13 -ADDRESS MARK I "~O ~ 
134 A03- 41A ~... 3 W F2.3- 12 .AJ:lRESS MARK I < 0 GL: 

I ~ F2 F2.3- .... P ,--

41A),! +UNIT READy ~I&I X/Y 8 +UNIT READY I '~9 ~ 
224 B02-10A -... 4 P FI.3- 9 ·UNIT READY 1 (: 19 ~ 

I ,I-------=-F1 Fl.3· .... ,-----. r ' I 
I +5V -5 V I 
I 10 F3 I 
I 2314 n ORVR 

IkA 176A I 
I 2824 

~~X/Y • I 368 )' I +ON CYLINOER 2 & 13 -ON I,;YLINOf.~ =4.~~ 
223 B02-07A -, 3 F23- 12 .ON CyLINDER ~~ 

I ~f-----=- F2 F2 3 ~r--
~tJ X/Y PIN. - 34 PIN 

~"I..' I -SERVO CLOCK' 9.67 MHz CLOCK) 6 & 8 .SERVO ~LOt:K J2 ~~~ 
113 AOl-188 ---"7/ +B 4 Fl.3- .9 .SERVO Cl,.OCK 1_, 02: ','-..!!.... 

A ~ Fl F13- -GNO .l..."I..~~ 
1 I ~11 ..r:---?r------7,--

COM t A 10 I -5 V '::' 

~ :l R30AVR I - CH I DISA8LE G 146 

NOTE '= I _ .l ~~~8 I + CH 1 ENABLE 0 146 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 7161 XIY 13 + SECTOR J2 '~6 P ~ 
J'::... ..... 7P F2,3- - SECTOR I ( 13 FF ill ItotSERT .lUMPEIII fROM A + • TO COM fOR INO!X ~ F2 F23- 12 .... r-

AND SECTOlt IN THE A AND. CAlLES ... SERT ~~ XIV I ~p 
JIJMPER FROM A TO COM FeR INDEX AND SECTOR 6 6 8 + XND£X ,24 ~ 
IN THE A CABLE ONLY. 4 FI,3- 9 _ XNDlX T ( 12 ~ 

L....-. F I FI 5- ;'. :r-

+-

B 

A 

III 1tHR! ,;-,;,' I _-----..-....,..--1 
• ... n:n31I11n!1f!. CH 1 TRANSMITTERS .~ft ftft 

-5 V 

4 !I • 



4 3 • 2 1 

) -CH I DISABLE 10F3 DRVR 
14~ (G 176A 

& 
~ 
26 34 

D 

2816 PIN PIN 

A04- P1 -----'-[g X/Y J2 
133 A03- 21A l.!4.'" .READ DATA . 2 13 +READ DATA ~ 16 ,-, )~ 

, I -4 2 ~~'~ 12 -READ DATA I ~ 03 I )~ 
I .-2 1.IT -GND I~~ 15 I ~~ 

133 A03-28A.l.l!!...?,' -READ CLOCK 61,1 F13 8 .. READ CLOCK I 17 I:~ 
, I --i~ F1> 9 -READ CLOCK I ~ OS I )~ 

I 111 -GND I ~ ~ 04 I »)--!-
!S V I I 

I -= I I 

c 

I n'0q I I . DRVR I 

I ~~~~ I I 

I ~~X/y I I 
142 A04- lOB ~'" + CH I SELECT COMPARE 2' F2," 13 +UNIT SELECTED ~ 09 I )~ 

, I ~ F2,3 12 -UNIT SELECTED I ~ 22 I )~ 

I s -GND ~ 21 I )>-:¥:-
344 C04-1~B ~'" +CH I SEEK END ~ ,I X;~ 3 8 +SEEK END I ; 23 I )~ 

, I ~it F1'~ 9 _ -SEEK END I ~ 10 I >~ 
I ~ ~ 1 -GND I ~ 11 \ _ ~ >>-'=-
I -S V ~ 

I iJ3 DRVR 
176A I 2832 I 60 75 

I 1 ~ XIV PIN P PIN 
342C04-30B 318 ~ +CHIIBUSY ~, F 13 +8USY J3,~4 72 

142 A04-10B 32A ~, I +CHISELECT COMPARE 3 F2 F~'~ 12 -BUSY I (:~~ 
, 5' ,~~ 

~~-', I .RRlTE PROTECTED -0-1.1 '/T 8 .RRlTE PROTECTED I '~ 58 t r 
227 B02-30A ---"7, + CH I ENABLE 4 bJ F1,3- 9 -WRITE PROTECTED I (28 ~ 

145F 1 F1,3- I ' ,...----
~1 P 
- S V NC ... SPARE I ~~ 60 t r 

NC -SPARE I ~ 30 ~ 

B 

c 

+-

B 

26 34 
PIN PIN 

-£.0 -GND J2» 25 C: )~ 
NOTE, 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY· 

AI IA 

CH I TRANSMITTERS 

4 3 2 

I ,oi; ~) 
.. ) 0) ) ) ) 



(11! 

D 

c 

... 

B 

A 

i 
I 

( 

'" , 
REVISION STATUS OF SHEETS 

BIAIAIAIAIAIB 

CIAIAIAIAICIA 

DIAIAIAIDIDIA 

EIAIAIAIAIE!A 

FIA IA IAI AI FIA 

GIAIGIAIAIFIG 

HIAIGIAIAIH!G 

J I A IG IA IA iJ IG 

I<IAIG IAIAIK IG 

L AiGIAIAIL G' 

M AIGIAIAIM G 

N IA IG A IA IN G 

P IA IG A IA P IG 

·GRD 

B01-

(! 

~ 

412 ~ P10-2 

( 

• 2 

UNUSED lOG I C ELEMENTS 

/\ OUTPUT 
~ ELEMENT lOCATION PIN(S) 

195 6451 9,10 

* 324 4341 
202lS 5831 
148lS 6422 4,10 

.01 uF FilTER CAPS 

+5 V -5 V +15 V -15 V 

5640 
2708 

4652 
2456 
1735 

( ( ,;,'" 

( 

I , 
REVISIONS 

REV. I ECO. OESCRIPTION OAFT. I DATE I CHK'O 

A IPE23000 I RELEASED 

B IPES0636 I IMPROVE OVERSHOOT 

C IPE49146 I CORRECT LOGIC CIA TH 17 .. 25 .. 7 
o II'E 50705 TCOlIIIECTIONS rH~Jn' 

E· jPE!50593 I BKBX TO CK8X TH ~Z Z6 
F IPE50630 I ONE TRACK SEEK TH "'2.z.~ 
G IPE50659 I SERVO OVERSHOOT TH 1"."./6 

~-E~-.....ID 

L IPEUZ2I I GKI. TO LKeX ifF 1e-17'SI 

II IOJ02159 I CHANGE BOARD BLANK M.J 11'6'82 
N I DJ021631 CHANGE BOARD BLANK IfJ 1'-6'8Z 

P IOJ02218 I CORRfCTIOhS IfJ 13'2'1IZ~ 

~--~----------+-+-~r 

{ ( 
o 

OVERSHOOT 
ADJ 
OUT DIR 

OVERSHOOT 
;'DJ 
IN DIR 

I 

~ p 
c 

06;'» P1 -GND 

06B»~. _I ---1--- .1 

23A»)-1 

066) 
~mp2 -GND . 

5608 
4808 
3408 
1508 
1216 
0623 
0929 
3329 
4240 
5445 
4924 
3415 
1035 
4815 
4823 

6008 
5208 
3808 
1908 
1122 
3729 
4640 
5345 
3815 
5215 

SERVO 
G;'IN 
;'DJ 

~ 
+-

238"" I 

23A) 
236) 
39;') 
396) ·GND ~~: ·'ND t ~ 

39B) _ 3 

+24 V 
NOTES: 

UNUSED lOG I C ELEMENT INPUT PINS ARE GROUNDED EXCEPT ~ B 
I 6153 14" 

22 n 10 kn 

' "l-

F BO,. ;:,. 

" ~ 544 8 J04·03~ -5 V 180 n I 

+15 V 

& 
ill SEE CROSS REF NO 413 FOR CABl I NG INFORMAT I ON. 

0355 03.. I 

~NC 

'~g ~ ,/2" I )~ 54. ~JO"01 
"F , )~ 5"~JO"" P1 

h-<~~~~-_---_-5 V 
2654 

~~g%uF .01 uF -15 V T 35 V I 5453 5054 .01 uF 
__ __ 22 n 2.2 uF !20% 

B01 - 1 W 1"35 V T 
01A- P1 -24 V - ~ 1. APPLICABLE ONLY TO UNITS 
018g~ i 1454 T • -24 V ~2~%u~5 ~ ':'. OFFSET CAPABILITY'I 
C01 -...l/ 6.8 uF J..,. 6455 DRAW" ,> ( ,1 t1 '1/ I iI' 01 A P2 -,-+~ ....,......01 uF Jjj ., ". .. •. ,/./ ANA' OG SER' C ~OR"'AND"" C ' 
018)>T---t '135V J CHeCKE[ SF,..Jo-l-... ~"'I;1'l M"?"...!!!!=PERjrHERl<LSINC. DIAGRAMS J OP£RATIONS 83323150 .'{ PI. 
~~ J.. EHG,,*"ER ( r ,lJ ~//I,~ ___ c_ AlC/!/G/lKBX COOEiO_ENT CROSS SHUT I'It.\I( 

'::' APR_t-O TVPi: "*'1. LOe: ~ BOil CO! t!J333 -REf lOG 21' r " I JF 7 l' . ~ -S.3 ! 

WITHOU T CARR IAGE 

4 3 • ~ 
., .. .e. 7&1 •• .n,y II "IEI' 751 •• an., 

A 



D 

& 
SERVO 
GAIN 
AOJ 

4 

+15 V 

0517 
10.0 kn 
±1% 

213 (F) +EVEN POS 

0423 

.0027 UFI ±20% 
+15 V 

0916 
VII'v-

49.9 kn. 
±1% 

213 

B01-

1 n16 

49.9 
~ +000 POS .-'VVI 

P1 ±1% 

3 

1023 
~ 

10.0 kn 
±1% 

+15 V 

1 
0523 
.J\NIr-
10.0 kn 
±1% 

0816 ~ -15 V h 1222 
.0CYl7 uF-= 4.99 kfl 
±20% ±1% 

0651 

0636 
6.8V 
i5% 

e 1544 ~ J04-05 05A» I +SERVO SIGNAL 

In, • 

.Q1 uF 
i5% 

1052 
4.99kn .. 
±1% 

-+ 

B 

A 

, 

0756 
100 n 
±1% 

0856 
100 n 
±1% 

2242 OFFSET 

44 ~ J04-06 05B» -SERVO SIGNAL 

NC 07A)6 -GND 

NC~ 1 
-=+5V~ 

1.00 kn 
±1"1o 

227 
(EVEN) 

227 C02-35B 34A» -DEMOO GATE B • "t\f 

NOTES: 

& 
& 
ill 
& 

,) 

ADJUSTABLE. 

SEE CROSS REF NO 413 FOR CABLING INFORMATION. 

PRESET IN CARD TEST. 

THIS LINE IS PART OF A TWISTED PAIR WITH 
(GND B01-23B-GND AOI-23Bl. 

4 

.. ,) 

3 

0542 
7.5 V 
±5% 

+ 2 

1029 
10.0 kn 
±1% 

+15 V 

G 

0435 
270 n 

1243 
270 n 

1443 

~ 
.01 uF -= 

1343 ±20% 
7.5 V 
±5% 

2229 

1043 

9
·1UF 
+80% 

.1 uF -20% 

2235 +BO%,-20% 1143 
499 n 1.5 kn 

I ±1% . 

+5 V 

2648 
1 kn 

2335 
47 n 

2342 

1.2 

13 

-5 V 

15 

2535 
1.5 kn 

+5 V 

• 

-402 n 
±1 % 

1516 

MA?".!I:~ I'ERJrHER,A.LS INC. 
SERVO DEMODULATOR ___ c_ 

LOC: ~21 ao II COl 

+ 2 

.. ) .) 

1 

B01- & P1 
+SERVO DATA )~ 112 AD1 -218 

2642 
1.00 kn 
±1% 

2742 
121 n 
±1% 

+EVEN POSITION (A) 213 

.5 V 

·000 POSITION ( B \ 213 

, 

.. ) 

D 

c 

+-

B 

A 

A 

.) 



( 

D 

c 

-+ 

B 

A 

(' ( (I (' ( 

4 3 + 2 1 

+5 V 

& +5 V 

t 6833 ;1:9 ikfl TEST 1"01 ) 

6934 I T 1 
P2 CO 1-

NT ~Ne 
.... ~H • (C\217 

+!5 V4 ..,.-. r 826 6231. ~ r 
1 kO ~ 4.99kfl ~ 

214(K)+lINEAR REGION • I .. , 

212 (A) +EVENPOSITrON wi 

212 (') +000 POSITION 

B01- Pl 
236 803-248 33A»~_+_OO::.:O:...:::Sl:.=OP:.;E=--______ J.JII 

& RESISTORS AT lOCATIONS 1113 AND 623 I 
ARE 12.1 K (~I % I ON 110 M8 UNITS 

.. 

-15 V 

2108 
402 n 

6141 
+5V~ 

2608 

uH 110.0 kfl. ±1% 
2408 
.0047 uF 
f10% 

1 kfl 

~ 
1500 uH 

+15 V 

f +15 V 

13117 
kfl 

3217 
499 n 
±1% 

3 

10.0 kfl 
±1% 

MAGNETIC PERJPHERALS INC. 
_~c_"" 

+ 

5740 
1000 pF 
±10" 

3308 

kn 

4015 

• 

1>-

391!5 
.JtNtr-
10.0 kn 
tl% 

+15 V 

3908 
-15 V 

110.0 kn 
t1% 

DOUBLE CYL PULSE GEN AND 
POSITION CIRCUITS 

lOC: 

2 

+T IE ... ~ 

P2 eOl-
TEST POINT ~~Ne 

-DOUBLE eYl PULSES ( 0) 217 

+TIE HIGH (E}217 

+EVEN pos 0212 

+000 pos 
~212 

~H)214.216 

16 

~ A (-POSITION) 
(J) 214.216 

( 

jD 

c 

+-

B 

A 



A 

4 

,:} ") 

6208 
30.9 kn 
±1% 

-15 V 

3 

.:-

':" 

28 

5916 

49.9 kn 
±1% 6215 

6108 
1.96 kn 
±1% 

49.9 kn 
±1% 

MAGNETIC I'ERJI'HER/t.LS INC . .. _ .. 
"""""'--"'" .. 

"-

A 

LEVEL DETECTORS A 

LOC: 

2 

-~- ~ .) 



(t ~i 
( 

4 

CURRENT FEEC'BACK 

216 

(I 

38.3 kO 
:!:1% 4140 

3846 
5.11 kO 
:!:1% 

20.0 kn 
:t1% 

3 

-15 V 18 

(: ( ( ( 

+ 2 1 

3104 

~6 •• • 3940 38.3 kO A CURRENT SENSE ( _~I :!:1% M) 217 

!7 , 

1

2200 pF 
!10% 

3935 

10 V 
:!:5% 

3929 

3840 
100 kO 

10 V +15 V 

r--l 
4322 10 4022 

91 51.1 n 
tl% 

4122 

51.1 n 

& P1 a01-
4 28 OUT DRiVE ~352 ~ C05-01 
150 n 
1/2 w 4029 

20.0 kn, :t1'Yo 
14 

B01- PI 
rMPQ - - -I 

C 1352 ~ C05-03 ~ -POWER AMP GROUND 3829 :!:1% 13,2222 
3922 .... ""' ... I 

75.0 n 
!1% 4222L __ 

47 kO 

~ -= 4131 IN OR!VE ~352 ~C05-02 
150 n, 

216 R 
+RETRACT 1/2 W 

-+1 ,- -RETRACT N 216 4722 2 4734 3248 
47 kfl -24 V ·5V~ 

kO 4.7 kO 

4622 
~ 

47 kn 

BI ~Q.j2B 1 
~ 

+5 V +24 V 
4"-'_ 

216(S) 
+5.6 V 

10 kC 

2142 
1.10 kn -VOLTAGE FAULT 801-

1729 1929 :!:1% 3 (.5 V COMPARE) PI ~222 802-348 +5 V 

~&t :~: 0 I -VOLTAGE FAULT 

12029 

2042 5 (.24 V CO~RE) ~222 802-34A .24V~ ~ 1 kn 2135 1943 T· 01UF 

1/2 W 1829 ,.,...,. .01 uF 261 n 1.21 kn :!:20% ~ 222 B02- 33A 
:!:20% :!:1% :!:1% -= 

1335 ~ 222 B02 - 33B 
1935 1.10 kn 

:!:1% 

-= 100 kn 
-5· V ~ 1 'Y. 

no. f, -L 1429 ~1529 
1835 1435. 1~5 

1329 
'1 kO 1229 1.01 uF ~ ::t . 1-24V 

"00 !1/2 W .2 V I· 01 uF 261 n 
-= 1.00 kO 1535 7.32 lin 

AI r :!:5% ... :!:20% :!:1% n% T :,,~h.,uF :t1% 

-5 V -24 V 
NOTES: 

& SEt: CROSS REF Ne 413 FOR CABLING INFOR"'ATION 

£ PRESET IN CARD TEST. I MAGNETIC rER,jrHE~I..S INC. 
POWER AMP DRtVE ANO 
VOLTAGE FAULT 

,,=::"'CQIII'OVIOto 
Looe. , BOi/COI 

4 3 + 2 , 

o 

Ie 

I+-

IB 

IA 



[). 

c 

-+ 

B 

A 

'I ) 
• , 

4 

236 
P1+SELECT OUT DRIVE 

3 

+15 V 

3142 
10 k!l 

+5 

3740 
4.7 kO 

+ 

235 

236 

+POWERAfo4PPULSE 

+SELECT IN DRIVE 
3756 

+5V~ 

236 

236 
TRACK 

(+POS I TlON) 3422 

4.7 kO 

3340 
+5V~ 

4.7 kO 

3048 

3.3 kO 

4.75 k.Q 
:!:1% 

(-POSITION) 3720 

82.5 kO 
+RETRACT CAPACITOR :t1% 

1556 1 +24 V 
20 V 
:t5~ 2356 

500 

1956 
500 

4954 4948 

560 0 500 
:!:5~ 

4941 
500 4836 

o 
P 1167 
3039 

10 

412 ~ P5-1 20AS~ 
NC20B~ 

I -= 

2'53 'f936 500 
500 0 3.3 kn 
+1~ 

3 W 

2248 
2048-L.1 uF 
5.6 VT+80~ 4852 :!:5% -20% 

SPEED TRANSDUCER 1656 

1 kO 

2956 3956 

200 kn 
15 kn 

:t1% 

~ 
4255 

500 

~ ~4055 +5 V 10 kn 2.7 kO 

C01- P2 
236 B03-20A 04A» -RETRACT M • 

NOTES: 

& SEE CROSS REF NO 413 FOR CABLING INFORMATION. 

£ VALUE OF RESISTOR AT LOCATION 3241 IS 75.0 kQ (!I%) FOR 160 MB UNITS 

& CAPACITOR ON LKB)( CARD ONL Y. 

294£ 
3.9 MO 

2 1 

.,~, 

I' A ORIV, SUMMING POINT ( P)215 

3338 
15.0 kO 
+1% 

3337 I 
+5 V~ -5V "I 

15.0 kO. ±1% 

• 
3141 
~_5V 

1.5 MEG n 

P1 B01-
FINE SERVO I )~ NC 

& 
..... . 'l 1~~6 +POWER LOSS RETRACT I )~ 352 §I C05-IO 
X 220 n 

+RETRACT W2151 

I 
I 
I 

- ~4930 
4728 39 kn 

""" 3.9 kQ 

+5.6 V I ~)-ill- NC 
3056 

10 kn 

+5.6 V G) 215 

P2 C01-
-SPEED PULSES • ~~ 224 CO2-aSS 

4725 
15 kn 

I ~2556 *4740 
39 kn 500 

9 

I' • • 
'0 N 

+RETRACT )~ He 

'" 
-5 V 

FINE SERVO AND RETRACT 
MAGNETIC PERJrHERALS INC. 
_~~o. 

NORMANOALE 
OPfRATIONS 

CCiIlElOENt 

c p. 

LOC: IA2I BOIICOI 19333 

4 3 .. 2 , 

) 
" 

) ) .) 

o 

c 

+-

B 

A 

:v~; J 

-



(I 

D 

c 

-+ 

B 

A 

~'I 

\, 

4 

213 E +TIE HIGH 

(' 

3 

t1!5 v 

t !5724 
6.8 kO 

( ( 

~ 2 

C01-
232 B03-18A 29A) P2 +INTEG SHORT 

100 n 
~O kn ,022 

±1% 

+15 1/ 
1215 @nCURRENT SENSE I 5.e.~4! 
1 47 kn 

-15 1/ 

I 
1 

1 

I 
1 

I 
I 

-------* - 024 +5 1/ +5 V 

!5!539 

I 
I 
1 

1 

I 
I 
I 

+5 V 

+TlE HIGH (-GND)i 

-DOUBLE CYL PULSES 

6348 
1 kn 

39 kO '>5439 
39 kn 

!5238 
500 I nl 

5530 
1 kn 

-5 V 
& 

32 

!5!502 
1 kn 
1 W 

6205 
470 

!!5% 

5131 

1 kn& 

'f 
-5V 

4 

.-1 

13 

5634 

27 kn 
5734 

27 kn 

68!54 

+!5 V ~2.1 kll 68!51 
±1% ""T'1000 pF 

I +2% 
1 -

(' (: 
1 

C01-
-TARGET VELOCITY ~2)~ 232 B03-17A 

- TRACK CROSS I NG LATCH 
16 +CYLINDER PULSES '» 38A 235 803-408 

+TIE HIGH 

NOTES: 

& JUMPER 30A TO 30B FOR 80 MB. 

ill ADJUSTABLE 

TARGET VELOCITY 
M~~!= 1"ER/f'HEflJ'lS INC __ .... c_ ... 

Lot: BOIICOI 

4 3 2 1 

o 

c 

+-

B 

A 



..... 
~ 

"~"""""""""""""" __________________________________________ ~ ____________ i"'. 



(' 

D 

c 

-+ 

B 

A 

I ,- ( ( ( ( (' 

4 3 .. 2 1 
~t ~ ~ ..... 

REVISION STATUS OF SHEETS I 
IpmoDo r=:'~~~j"'" " .~ l;i&J~\r:;:! 

! ! 

I I -, 1 

I I ! : I 1° 

-mm--
C01-

412 ~ P10-2 

UNUSED LOGIC ELEMENTS 

& I ELEMENT 

195 
148LS 

+5 V I 
5640 I 
2708 

LOCAT I ON 

6451 
6422 

OUTPUT 
PIN(S) 

9,10 
4,10 

.01 uF FILTER CAPS 

-5 V +15 -15 V 

4652 5608 6008 

2456 4808 5208 

1735 3408 3808 
1508 1906 

1216 1122 

0623 3729 

0929 4640 

t ~i t= 
'1 

I I i r r 
h -+ 
t-t---+-! -

(7 
O-r 

OVERSHOOT 
ADJ 
OUT DIR 

OVERSHOOT 
ADJ 
IN DIR 

----t-- ~-+---t _._-+ . 
-- --t-o -...,.....--+-----f 

10\ c 

801-
OSA) P1 

~~:~~ i -GNO 
23A) ~!r T 1--

3329 5345 

SERVO 
GAIN 
ADJ +-

238)' 

39Ah 
~5>-1:r-----G"':-'NO---4. 

I 

238) 

39AS 
39B) -GND 

~--r-~~~.-------------------~-----+24 V 
6153 

-:E:-

3 
o 

22 n 
1 W 1410 

10 kn 

P1 
H--,-'~t-:~-;---'-------- +5 V 

uF 

/1'--t---,.--------------- -5 V 

2 
:> 

4240 

5445 

4924 
3415 
1035 

4815 
4823 

+15 V 

0355 
-'VV'v-
180 n 
1/2 W 

3815 
5215 

0348 
--'\IV'v-
180 n 
1/2 W 

o 

NOiES: 

& UNUSED LOG I C ELEMENT INPUT PINS ARE GROUNDED. 

ill SEE CROSS REF NO 413 FOR CABLING INFORMATION. 

-6.2 V PREAMP POWER P1 gOl-

l ' , f >~ 
0342 • 0556 L+-7~ 
.01 uF 8.2 V I 

-;r±20% +5% 
I 1 - -GND TO PREAMP 04A 

uF J!:---4---------<~--___.-- -15 V 

5453 

-GND )~ 
-f )~ 

544 ~ J04-01 

544 ~ J04-08 

22 n 
801-

> ITT , 454 T • • .. 20X :35 ? -- n - - - - - - i 
~~~)~ J..,.6.8 uF J.,6455 DRAWN I r.~ (.~.t'o ANALOG SfR\lO I,,~~~~~~,~~~E C t 8~3H;O t N l A J' 01A)~: P2 I :;t~ :- .01 uF :r,,:.r: MAGNET~C rE~rH[Rf;lS INC. DIAGRAMS . .~ 

~~~): P1 -24 V 
1 W ~ UNITS WITH 

01B I 35 V 1 ~ r . r' ,;,;. _=:;...<_ ! (OOffO£NT :Ress pHEf '''Ad ":l'" I 
J:I..!.!7. E_ER

i
· ..... - 'L" TYPE HK8X _:;~~ 9:;'.'::. 19333 "'" 2 .. j i j' i ~- j 

_~~~RO~~Oj 

+ 1 

B 

A 



D 

I 
& 

SERVO 
GAIN 
AOJ 

4 

+15 V 

0517 
100 kO 
±1% 

-=1-

213 \!.J +EVEN POS 

213 \!!J +000 POS 

B01- P1 

0423 

.0027 uF 
±20% 

+15 V 

0523 

10.0 kO 
±1% 

0816 

3 

1023 

10.0 kO 
±1% 

+15 V 

'----------.,.....---il h -15 V 

1222 

0916 

49.9 kO 
±1% 

1016 

49.9 
±1% 

.0CYl7 uF
±20% 

4.99 kO 
±1% 

0651 

... 2 

1029 
10.0 kO 
±1% 

-1 
0636 
6.8 II 
±5% I +15 V 

G 

1443 

E-------:L 

+5 V 

2648 
1 kO 

11 

5 q2 
G1 

1--_ ..... -+I---!2=-/ 1 ,2 

13 • ·5 V 

1 

B01- & Pl 
+SERVO DATA ))ll!- 112 A01-21B 

2642 
100 kO 
±1% 

2742 
121 n 
±1% 

C 1544 ~ J04-05 05A)~ 

ill 
+SERVO SIGNAL 

.01 uF 
±5% 

1052 
4.991..0 
±1% 

.01 uF -= 
±20% 

2335 
47 r. 

15 

-. 

B 

A 

... ) 

?b56 
0 2229 

±1% 

" ~ J0406 058»""'0 SIGNAL r!"O ~k-20% 114
:

r1 
NC 07A)~ :GND 2235 1.5 kO 

! 
~n 

NC ~~.L.-___ • ± 1 % 
2242 

-=+5 V+-~~-~-~~~~ 
1.00 kO 

+5 V 

2535 
1 5 kO 

0542 S0435 
7.5 V ~270 0 
±5X ±1% 

(EVEN) -15 V 

2628 • 
+5V~n 

1916 

227 C02-35B 34A» -DEMOD GATE B • ""1 212J 
470.of 

NOTES: 

ADJUSTABLE. 

SEE CROSS REF NO 413 FOR CABLING INFORMATION. 

M~..!!,~ rEFJI'HEI1.'\LS INC. 
_COIifTIIP.QMt,C~1OJro. 

SERVO DEMODULATOR 
PRESET IN CARD TEST. 

+EVEN POSITION ( A) 213 

402 n 
± 1 % 

.5 II 

4020 
±1% 

• ·000 POSITION ( B 

NPRMANOAlE 
l:PERATIONS 

CODE IDENT 

c 

213 

& 
& 
ill 
& THIS LINE IS PART OF A TWISTED PAIR WITH 

IGND BOl-23B-GND AOI-23B). (CARRIAGE OFFSET) LOC: !A21 BOIICOI 19333 

4 3 .. 2 , 

,) J- .;) ) ,t 

o 

c 

+-

B 

A 

A 

) 



(' 

D 

c 

-. 

B 

A 

I" , 
4 

6934 
+5 V ~ . 

1 kn 

214(K) +LINEAR REGION • 'I 

212 (A) +EVEN POSITION 

212 (B) .. 000 POSI T ION 

(' ( (" ( 

3 + 2 1 

+5 V 
j 

+5 V 

6833 & 1 4.99 kfl I 
I ±1% 

P2 C01-

Q~~------------------i--------------====================================iE~SUT~PO~i~~ He ~ + TIE HIGH (C) 217 • 6826 

+5V~ 
1 kn 

-I 
2Q(18 
402 0 

-15 V ~ - ---- .. 10.0 kO,±1% 
...... 2408 

T,0047 uF 
:!:10% 

I 
2108 

"I 
402 0 

-15 V ~ 
1500 uH 10.0 kO 

.15 V ±1% 

f +15 V 

3117 
1.00 kO 

3308 

kO 

4015 

4.99 kO 
±1% 

p.-

3915 

10.0 kO 
:!:1% 

.15 V 

- DOUBLE CYL PULSES ( D) 217 

+TIE HIGH 0 217 

______ +EVEN pos 0212 

+000 POS ( G }212 

1- ••• A (+POSITION) (H)214,216 

2 N 

3908 
10.0 kO 
:!:1% 

-15 v 
16 

.-1 fl.<-POSITION) 0 214 ,216 

B01- P1 
236 B03 _ 24B 33A »r_+ __ OO;.,;;D~SL:..:O:.:..P!::..E ______ --1]'j 

NOTE: 

& NOTE RESISTORS AT LOCATIONS 6B33 a 6231 
WILL BE 12.1 kQ :!:1"Yo ON 160 MB 

4 

3217 
499 0 
:!:1% 

3 

MA~~;: !'[RJrH[""L~ INC 
Df..ON,OllMAlOlll'Ol.-'li()J'lo .. 

3108 -15 V 
30.9 kO 

-= !1" 

DOUBLE CYL PULSE GEN AND 
POS,TIOr-. CiRCU,TS 

(CARRIAGE OFFSET) :..OC: tA2l BOilce: 

2 

~, RMA"OAL£ 
qQ,&,"T r'''4S 

r ~N lotP.!'T 

19333 

c 
, 

~!' , 

D 

c 

4-

B 

A 



D 

c 

4 

213 

213 (H) (+POSITION) 

4115 

39'kO 

4215 
-J\NIr-
39 kn 

+5\/ 

3 

+15 V 

1l 

+ 
+5 V 

5716 
4.7 kO 

.85 V LD 

4715 
49.9 kO 
±1% 

+5 

5665 
4.7 Ul 

, - SERVO 
143 A04 -03A 2~, P2 OFFSET NEGI ~/T~'~~~·~~~~~~--~~ I - SERVO 5664 " 
143 A04 _ (.8 A 2"7". )' I OFFSET P6s + 5 V ~ i b( ,4.7kn J 

+15 V 

+5 V 11 
5 410~ T T NI t>OV

112 
2.4 V LD ~ knT .u::nD 339-

4208 

4.1 

20 -15 V 

5515 
V~ 

4.7 kO 

4108 

2 

6115 
4.7 kO 

~ 

/ P2 COI-
4 + ON CYL SENS~ ) 42A 236803-29B 

CARRIAGE 

• A OFFSET ( W )216 

-. 33.2 kO 
5508 ±1% 

I'..... I )~NC 

33.2 kO 
5308 £5408 ± 1 % +5 V 
21.4 kO 8.06 kO 
±1% ±1% +5 V 

-15 V +15 v"= t5816 
~6015 

4.1 kO 
4.1 kO 

B 
I cl ;;~81 I d·5V~ 

26 .....-028 
21o---t -15 V 

5916 
~ 
49.9 kO 
±1% 6215 
~ 
49.9 kO 

6208 ~6108 ±1% 
30.9 kO 1.96 kO 
±1% ± 1% 

-15 V 
I 

A 

M~..!!.~C rERJrHEF.-\lS INC. 
a UMII1 ..... CO.'" .. '",''' 

4' 3 + 

) 
.. ,) , .. ) ) 

LEVEL DETECTORS 

(CARRIAGE OFFSET) 

2 

,) 

t'., + TRACK CROSS I NG LATCH I )~NC 

~..... -TRACK (;HOSS~N(j LAIl,;H I )~NC 

LOC: !A21 BOI/COI 

NORMANDALE 
OPERATIONS 

CODE IDENT 

19333 

c 
, 

A 

.. ) 

D 

c 

+-

B 

A 

J.) 



(' c ( t" , 
4 3 ~ 

+15 V 

~ 
4246 

~kO 
±1% 4140 

A B01- P1 

ltV-
20.0 kO 
±1% 

35~ C05_06 12A » A CURRENT FEEC'BACK 

D' " " 
3846 I 5.11 kO -15 V 
t1% 4146 

~ \/I ... • 

216 IMMING POINT 
3940 38. ~ Kil :--11 ±1% 

1

2200 pF 13840 
!10% 100 kO 

I 4322llO 4022 

91~ 3935 3929 

±1% I 
10 V 10 V +15 V 
:!:5% :!:5% 

2 N 

CI B01- PI 
352 ~ E05-03 14A» -POWER AMP GROUND~9 "I 

11 
-

L_ 
+RETRACT 

4228 

150 0 
1/2 VI 

3922 
75.0 
±1% 

4131 

150 n. 
1/2 W 

2 

i' , 

CURRENT SENSE ( M) 217 A 

P1 B01-

( ( 

& 
OUT OR I VE ~352 §] C05-01 

IN DRIVf ~352 !§) C05-02 

216 (!) ,-
-RETRACT (N) 216 -+ 

4722 
-'INIr 
47 kO 

4622 
-'I.Nv--
47 kfl 

B 
216 (s) 

+5.6 II 

1129 1929 
+5 II. " 500 

.24V~ ~ ~ t 1 kn 2029 2135 1/2" 1829 .01 uF 261 0 
10 kO :!:20% ±1% 
~ 1/2 VI 

1629 

A 

1128 
1229 " kn 

1329 11/2 VI 
.2 II 

SOD :!:5% 

-5 II -24 II 
NOTES' 

ill SEE CROSS REF NO 413 FOR CABLING INFORMATION 

47~_24V 3248 
+5V~ 

kfl 4.7 kfl 

+5 V +24 V 

1o'~1 

1 .10 kO 7.32 -VOLTAGE FAULT B01-

(+5 V COMPARE) Pl)~222 802-34B 

- VOLTAGE FAULT I 
3 

12142 f2035 

±1% ±1% 

2042 5 ~Y_COMPAR~~ 222 B02-34A 

1943 01 uF - VOLTAGE FAULT 
1.21 kOI !20% 11 --.--l:.§.. V COM!,~~~) 24A 222 902- 33A 

±1% -= -VOLTAGE FAULT 1 

1935. 

1.00 kO 1-5 V 
:!:Io/D 

.01 uF 529 T .01 uF 
1429 fl 1835 

±20% ;~1 n -= 

MAGNOlC I"tRjPHERIILS INC. 
_=:':"COIW'O¥lo. 

.... 

13 -24 V COM~.B~) 25A 222 B02-339 

I l -5 II 
1435 1~ 
~ r . -2411 -= 1.00kO 15351.32kO 

±1% T.Ol uF ±1% 
-= ± 20% 

POWER AMP DRIVE AND 
vOLTAGE FAULT 

(CARRIAGE OFFSET) ~::;::. ~ BO," COl 
I 

---~ JP-eRA"·ONS 

C,09f333T 

cl 833Z31~O I N I A 
':'-"'~'i-

2,5 I i1I:.F'I/,. 5 I "AGE 3-75 
-

o 

Ie 

I+-

B 

A 

t 
I 
I 



D 

c 

+ 

B 

A 

) 

4 3 + 
+15 V +5 

236 

B01- P1 
B03- 26A 43A» +SELECT OUT DR I 'IE I . - 'I 

3756 235 

236 

B03-16A~> I +POWER AMP PULSE 

B03-22B 42A» I +SELECT IN DRIVE 

236 B03 - 25A 36A)' 

«V~ .:V~ ~ ~ 
3048 

3.3 kO 

NC 40A)~ 

236 B03-35A 37A» I -SETTLED ON TRACK 

3422 

~ !1% 

213 0 A (+POSITION) 

+5V~ 
4.7 kO 

214 (W' 
,.. CARRIAGE OFFSET 

3821 
82.5 kll 
! 1% 

213 <:!J A (-POSITION) 3U2 

B01- P1 82.5 kO 
412~P10-1 22A)~ +RETRACT CAPACITOR ±1% 

.C~ I r f ~ 
I 

1556 
20 V 

I =!~ 

412~P5-1 20A)~ 
NC~>+----i 

I~ = 

I 
I 
1 

SPEED TRANSDUCER 1656 

1 kO 

-RETRACT 4255 
CO 1-

236 B03-20A 04A): P2 
500 

NOTES: 

+24 V 

19~b 
<;00 

2153 
!>OO 0 
+1% 
3 W 

4954 4948 

560 0 500 
!5% 

4941 
500 4836 ----4936 500 
3.3 kf! 

2248 
2048-1-.1 uF 

5.6 "1+80% 
!5% -20% 

1854 
500 

2856 9956 
500 ~200 kO 

!1% 

_ 4.1.5.5 __ -, +5 V~vvv---
2.7 k[} 

& SEE CROSS REF NO 413 FOR CABLING INFORMATION. 

0 

4055 
10 kO 

pF 

2942 
3.9 M[} 

-5 V 

2 

/>( 

~SUMMINfl POINT 0 215 

3338 
15.0 kO 
±1 % 

+5V~ 
15.0 kO.!1% 

2842 
VV'v-
1.5 MSl 
! 5-/_ 

3124 ~49.9 k[} 
3132 

33.2 kO 
.1 uF !1 % 

3224 !10% 3230 

10 V ·15 

P1 B01-
F I HE SERVO ')~ NC 

& 
1256 1)56 +POWER LOSS RETRACT »)-llL 352 ~ C05-10 '''"1\--:''':'':=-':'---I5~~0-0-~2'ft n 

4728 

3.9 kn 

4725 
15 k[} 

3950 I 
1 kO 

4830 
4930 -.L. 1 uF 

4722 r39 
kO 1+

80
% -20% 

500 

3056 
-'\/I/' 
10 k[} 

~~5~O *~660 

I' • • 
.1Q N 

-5 V 

FINE SERVO AND RETRACT 

+RETRACT 0 2151 

I 
I 
I 

+5.6 V I »-lli- NC 

+5.6 V (0 215 
P2 C01-

-SPEED PULSES 
. ~~ 224 C02-05B 

+RETRACT )~ NC 

M~~C PERJPHERALS INC. 
cgi) (.(»oj'O CIIWo co'rOl,.,U::JIIo. 

NORMANDALE 
OPERATIONS c 
CODE IOENT 

(CARRIAGE OFFSET 1 LOC: IA21 BOI/COI 19333 

4 3 + 2 1 

) 
.. ) ,) ) ) 

o 

c 

+-

B 

A 

) 



(I' ( (,' ( ( 
~t[' 

(' C 

4 I 

D 213 !i · TIE H tOH 12 

232 B03-18A ~~l»:i +INTEG SHORT I 131 

/215 (M) ",CURRENT SENSE 

/ 

/ 

I 
I 

c I 
I 
I 
I 
f 

-. I 
/ 

I 1+5 V 

I 
I ~6348 

1 kO 

I 
B + TIE HIGH (- GND ) 

213 
-DOUBLE CVL PULSES 

- TRACK CROSS I NG LATCH 

213 0 +TIE HIGH 

3 ~ 2 

tf5 v 
1 ~724 

6.8 ~ 

100 n 5424 ~o kn • 022 
±1% 

5824 
+15 V 

:t1% 

47 k£l 1~924 

• 024 

f~~39 
39 k£l ~5439 

39 kn +15 V 

~658 ... C01-
13 -TARGET VELOCITY PI2)~ 232 B03-17A I' 

32 

9 - ~ = y 

5634 

310---+ 
27 "';-: 

5530 

1 kn 05502 
1\ 1 I(n 
ill 11'1 

5131 

-5 V 16205 
47 n 

1 Ki'ffip· 5102 
2 1 k\: 

, '" 6854 
·5V~ 

121 k£l 
!5,.. -5V {6206 47 n 

't5% 
:!:1;. 

4 

~ .CYLINDER PULSES I» 38A 235 B03-40B 

AI 
I 

NOTES· 

~ JUMPER 30A TO 30B. 

& ADJUSTABLE. 

TARGET VELOCITY I I MAGN£TIC rElVf'HEfV,lS INC . l 1":=1:'AC_"~ I 
~ !! (CARRIAGE OFFSET) LOC: _ -- --, , ____ I .... _. Hug-

4 3 + 2 I , 

A 

o 

c 

+-

B 

A 





( 

D 

c 

... 

B 

A 

( 

I 1213 
A I A I A 

BIB I A 

C I CIA 

DiD 10 

E 10 ! D 

F IF 10 

GIG 10 

H I G 10 

J I J I J 

K I J I J 

L I J I J 

I 
I 

i 
I 

( 

4 3 

REVISION STATUS OF SHEETS 

4 I 5 I 6 I 7 I 8 I 9 110 I" 112 113114115 116117 118 119120 

AIAIAIAIAIA 

BIBIBIBIAIA 

CICICICIAIA 

CICIClolAIA 

CIClclEIAIA 

eIFle/F/AIA 

GIFlelFIAIA 

H IF Ie IF IA IA I 

JIFlelFIJIJ 

J I F I K IF I J IJ 
J IF I KIF I L I J 

I 

! I I 

I I 
I 

1 J 
I 
~ 

+5 V 

+5 V 
+24 V 

+24 V 

I I I 1~~2~~ +24 V 

~~~==~~-------------------------------
B02-

( ( 

.. 2 

UNUSEO RrSISTOR PACKS 

5809 

UNUSED TRANSISTOR PACKS 

TYPE LOCATION PIN(S) ] I MPQ2222 4443 5,6,7 I 
UNUSED LOGIC ELEMENTS 

A OUTPUT ,B ELEMENT LOCATION PIN(S) 

U
1::~~ ;~~Il 1°8

12 1 
175LS 4432 S • 9 

554LS 2153 4 
4049' 2120 10 
226LS 2143 5 

412 ~ P4-1 
NC 

412 ~ P10-3 

412 §] P3-2 

+24 V UNIT SELECT 

( ( 

I , 
ME 11510"5 

liE w I E.U, DESCRIPTIOk ()ItF'T I :JAlf I C/OtIC"O 

A 1Pf:23000 IRELEAS£O Li.l2::~ 

8 IPE'0603 IAOO ''''STED PAIR I "A 1.-13191 7I!C 
( IPE4914b ICORRECT l,.')Gt: :J,t., I VA T9 i~ ;~ me 
o I?E~0681 IFG> ,~ .. " ,e-,', I C8 1"-"-'91~ 
r i"l'068IA I FGX COMP CHG I 1>< I,?-__ "I 1Y'...c.. 
F i'E507Cl~ I C(\RRECT LO I I" 11<-4-'9 ~t> 

: HG CAR~S 13 

~~:~ ~ r.:::x b 
~~~~~CO~R~R~E~CT~I~ON~S MF II ~12~8IT tJD 
L IOJ02234 I MOvE RESISTOR AND CAPACITOR MJ 13-Z-S2L.!:l::!il 

I I r-

o 
NOTE: 

6 

n I !f 

UNUSED LOGIC ELEMENT INPUT 

PINS AR£ GR~OI.lNOED. 

c 

+-

I ~ 44A Pl 
44B) ~ +5 v 

B C02-
44A) P2 uF 

44B)~ 
B02-
06A)\P1 -GND 

06B)S--}--

iiI~! L I 
C02-

~r T ~J t ! 
~)r~1 --~--------~~ 
39B» I -GND l 

_1 uF FILTER CAPS 

+5 V 

5923 4808 
6523 4212 
6534 1412 
4334 0323 
3830 0923 
1934 1319 
1334 3123 
4845 3523 
4156 4823 
4908 2539 
0353 5356 
5941 2052 

L~C REM 

W PROT 
WRITE PROTECT . 

NORM 

LOCAL REMOTE 

(9 

SEC""' SWITCHES ~ I 
t~ 

~If 
ill 

APPLICABLE ONLY TO 80 MB UNITS 

to-

A 

ORAWflil G~ 14,',1' FAULT I CONTROL 
DIAGRAMS 

83323150 .. _Jvl L ! 
LOC ~ 802/C02 ~=~~~=.I--2-2-1--r",=w I ~.~;-! 

f.,I( t:J= !,/,un.1 MAGNlTIC I'tRll'HlIV-lS INC. 
i) ;-:, JiJ'71 - ~=r:..(_ ... CHI!CfI£D 

ENGINEER 

I.P~fItOlI(D TYPE'WFGX 

4 3 .. 2 1 M"?'itt! 'eoe 



I 

4 + 2 

B02- P1 
143 A04-04A 05A» -WRITE GATE I fl'l +WR I TE GATE 

227 

B02-
-FAULT BLANKING DELAY PI\~ NC 

o 
+WRITE FAULT 4~ NC 

I I 

I' • +WRT FAULT I )~ 236 B03-34B 

P 

'('RlT' GAT' • .RT CURRENT) I :~ NC r' Gfi.J I 1 -CLEAR I ~ NC 

523 [A4] J02-23 ~~ (+FAULT) 
52;' ~ J02-24 ~) ,-WRI TE TRANSI TION 9 

I-ADO MK 

+(WRT GATE· WRT TRANS) i )~ NC 
I" 

134 A03-33A ~) I ENABLE DELAY 10~ 
1'- • . )~ 236 B03-32B 

525~J02_26P~)>1II~+H~D~S~EL~F~A~UL~T~ ____________ -+ __________________________ ~ 
C 1525 ~ J02-25 ~) I-GND "I 

I OJ:, 

1350 
.01 j.JF 

/'f"'+20% 

-. 

BI 

A 

) 

I 
143 A04-04B ~~'rt-I-:..:..:RE:..:;A:::D-.:G~A~T!:.E ________ l1lli1 ~/ ,1''::'''1 

~ 100 V 1852 • I '~I't 
+5 V~kn I" -,' - .-~ . ~--. )~ 236 B03-32A 

• QNCY'LJ i )~ NC 

,(FIXED NO SEC , ON CYL) I ~ HC 

~ II -(.RIT' GAT' • R,AD GATE) : ~ HC ~10 , 

236 B03-20B 29B): 

NC 32A)' 

144 A04-08B 43B)~ 
412 ~ P4-2 40A): 

215 B01-27A 

215 B01-25A 

215 B01-24A 

215 B01-26A 

- MPU FAULT 

+TIE HIGH 

2652 
+5V~ 

3.9 

-CONTROLLER FAULT CLEAR 

-CLEAR FAULT 2555 

1 kn 

I 223 ~ +POWER ON MASTER CLEAR 

I _ VOLTAGE FAULT (+24 V COMPARE) 

-VOLTAGE FAULT (-24 V COMPARE) 

-VOLTAGE FAULT ~nUPAP"\ 

-VOLTAGE FAULT f.~ V rnuPAw~. 
\ ~ ~ :::-:~ r"O"~ I 

9 

NOTE: 

+5 
rMPQ2369i73630 

& 

) 

SEE CROSS REF NO 414 FOR 
CABL I NG INFORMAT I ON. 

3547 -, lR 3242 
+5 V~ kn 

4 

) 

3 

I 
I 
I 

_..J 
5 

£ 

MA9~~ PERjPHERALS INC. 
Dc.:QHtIQI.()UACQIl'OI,.AT""" 

+ 

J) 

4752 
~+5 

1 kn 

• 

FAULT LATCHES 

(80 MB) LaC· ~ B02lC02 

2 

) 

I' , ........ __ ., I )~ 236 B03-338 

-------;- /»)-ll!L NC 

~
A 145 A04-40A 

245 B04-40A 

236 803-31A 

1'- , . )~ 236 803-388 

-D.C. 

1 

J) 

o 

c 

+-

B 

A 

) 



(" I' , 
4 

(' ( 

3 

( ( ( 

+ 2 1 

802-
DI 232803-218 258 » P1 +ON CYLINDER (uP) 

D 

c 

-+ 

B 

A 

+5 V 

C02- P2 
GND C01-398 D5A » -GND • 

802-
143 A04-03A 24A» Pl-SERVO OFFSET NEGATIVE 5 

143 A04-08A 268)5 : -SERVO OFFSET POSITIVE 3~ 
144 A04-098 09A) -RTZ SEEK ~4 

+5 V 

1325 
56.2 kn 
!1% 

1830 
+5V~ • 'i 1llC: P'~ '~l 

802- Ie 
- Or! CYLINDER ~~ NC 

224 
+READY 

229 
+CYL SELECT (TAG) 

&~------=--==--
229~K ERROR 

£,28 

228 

CLJ2-
232 803 -17B ~) P2 +POWER ON MASTER CLEAR 

_ 1~.~5 I 
+5 V--vvv--

56,2 kn 
11% 

+5 V 

335 
12.1 kn 
!1% 

1836 ..,V----....,,"'- • I "Df 
1 kll 

, I I 4 

I 
!I~-

=~----l. r1~ 
+5 v"""""",- ¥. ''tR ____ ...I 

4 !.IS 

--------1 • ..- I /, 

I 0 '222 

+ ON CYLINDER » 0t. 145 A04-:~6B 
245804-368 

,.- -i- P 

_ •• - I )~ 344C04-20B 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1" , -(PIIIR ON MC + RTZ SEEK) < p 
I 

228 I 
229 I 

222 (BC) _+_D_C_M_A..,,:S,.;,.T::;;ER ~ ~C:::.L~EA~R~ ________ ~ rMPQi222 4743 I 
VI/', 2 I 

3.9 kO, I 

1 
-l 

I 

_...1 
3 

I +(PIIIR ON MC + RTZ SEEK) I )~ NC 
.y , I 

~13 - (PIIIR ON MC + RTZ SEEK) )~ 232 803-09A 

~443 

ON MASTER CLEAR 
222,224 

MAGNETIC rEPJrHER/llS INC. 
ON CYLINDER BlANt<tNG .; .. _, .. 

UIWIIIfII .... (~ 

(80 MB) 

4 3 + 2 

+-

B 

A 



D 

C, 

.... 1 

B 

A 

4 

C02-
216 C01-12A 05B» P2 -SPEED PULSES 

+5V 

B02-
236 B03-22A ~> P1 -MOTOR START 

I 
I 
I 
I 222W +FAULT 

I 
:. 2220 

-DC 
MASTER CLEAR 10 

I _ .::. ~"8 

236 B03-24A ~' I +READY 

223 (8) +POI'IER ON MASTER CLEAR 

C02-
236 B03-26B~,P2 -BRAKE ON ~/r-~~~~------~'1~1 

NOTE: 

& ENERG I ZED BRAKE CO I L RELEASES BRAKE 

4 

+5 II 

- -

3 

+5V 

3030 
3.9 k.Cl. 

4 

+5 II 

, , ~I 

+ 
12 

2 

SPEED OK 

, 

1- • 

, 

802-
+SPEED OK P1 )~ 236 B03-27A , , ,----

I 
I 
I 

- SPEED OK ! )~ NC 

+SPEED)3000 r 1m I n I )~ HC . , ~ 

+( SPEED OK • MOTOR START) ~W) 225 

+5 II +5 II 

4352 4252 
3.9 kO 3.9 kO 

10 -MOTOR START ~412~P10-4 
12 -FAULT 

-READY 

+FAUL T 

~412~P4-3 
~ g~_ 412 A3 P4-4 

~ 04A HC 
+READY 

B02-
+READY (UN I T READY) 

-FAULT 

10A 
~ 145 A04-41A 

245 804-41A 

-(READY· ~) ~ 233 803-40A 

-POWER ON MASTER CLEAR ~ 134 A03-36A 

~~ -POWER ON MASTER CLEAR I )~ 342 C04-21B 

~ +POWER ON MASTER CLEAR I ' 1- 344 C04-098 

'------I--:I)~ HC 

-----, COl-
I MPQ2222 ,14 P2 )~ 

"~~)_j I 
~~2 

236 803-308 

o 

c 

I+-

IS 

.& B02- IA 
3455 ! ·BRAKE COil ~ 412 ~ P3-1 

3 

.) 

+ 24 "' 5~0 ~ NC 

MA9!!!.I~ r[~rH[R.ALS INC. 
a (.ON1~o.-.tA.c.(W('Of..Afo-

+ 

.~ 

POWER ON CONTROL AND 
SPEED OK 

(80 MBI LOC~ B02/C02 

2 

) 

NORMANOAlE 
OPERATIONS 

CODE'DENT 

19333 

c 
, 

J 

.) ,) 



(I 

D 

c 

B 

A 

( 

1 10 I 0 11 IllIG BAND 

o 
o 

1 = MISS I NG CLOCK 

( 

224 (AI'I) + (SPEED OK • MOTOR START) 

C02-

112 AOl - 14B ~>~T~2 ___ +-,S:.::E,-,-RV:.::0~CL~OC~K ------.lJ"r 

112 A01-03B ~) I '=?Dj 

6427 
100 n 

( ( ( ( 

fm6 +INOEX ENABLE e 
J 5 6610 AH)226 

BF I vI'I 

OF I ~I)f 

UNIT 
SELECT 

r 2003l 

,-
12809 

470 11 
I 

• +5 V 

3019 
+5V~ 

1 kll - -

:~~; ~~:6~~-------4t--~.------------------------------------------------------~ 23 4 1 o:I15~~ ____ ~.~ ______________________________________________________ ~ 

L_....J 

L - -13-14-k-l~ 

4 3 

2625 

C02-
- INNER GUARD BAND PULSES P2 t~ 236 803-28A -GUARD 8AND 2 I 438 NC 

+OUTER GUARD 8AND PULSES )~ 236 803-288 -GUARD 8ANJ 1 
'~NC 

-OUTER Pl 802-

GUARD 8AND O.S. )~ 236 803-29A I'~ r--

+UNIT SEL SWITCH 0 .~ 142 A04-138 
242 804-138 +UN IT SEL SW ITCH 1 '~ 142 A04-13A 

242 B04-13A 
+UNIT SEL SWITCH '~ 142 A04-14A 

242 B04-14A 
+UN IT SEL SW ITCH 3 »l_t 142 A04-158 

242 804-158 

SE:...ECT rOt ,CIN' I C I 
~ 

":"~.m:_ 83323150 IN I f 
LOC-

o 

c 

+-

IB 

lA' 



I 
I 

4 3 + 2 1 
+5 V 

+5 V 
(1)- --

SWITCH POSITIONS FOR EVEN LENGTH SECTORS SECTOR 

~SECTORS I 011 12131415161718191101"1 

D 
4 
5 
6 
7 
8 
W 
12 
14 
15 
16 
ro 
21 
~ 
~ 
30 
~ 
~ 

~ 
42 
~ 
56 
W 
M 
ro 
~ 
~ 
% 

ID5 

~; 11111 i' II 

+ + + + 

26-~~"'" 
+5 V 

+5 V (1) 

SECTOR 
SWITCHES r --, 

-5;8'1 
470 n 

I 

c "'"1+1+1+ + + + + + + + + + + + + 

4703 17 

2
5 

0 18 I • 
24 <>--t9 

B 

A 

\ 

23 O~I~I---+--'I-+'~ 

22 ~ 
112 
lW 
128 

+ 
o 

OPEN 

CLOSED 

1 o---l-
~O ~ 12 

L __ .J 

-7- 12 

+5 V ~(~I.!....)+.~~_~ __ L~~---I 

C02-
NC ~ P2 +TlE 

& 
113 A01-078 ~) 1+9.67 MHz CLOCK 

225 (AH 

NOTE: 

6412 
1 kfi 

\.~+I~~~X~E:N=ABL==E~ __________________ ,-~ 

& THIS LINE IS PART OF A TWISTED PAIR WITH 
(GND AOI- 06B - C02 -39A) 

4 3 

,) ) .) 

--

i) 

x-v 
15 
12~ 

1 16 
146LS 

1510 

B02-
10 +SECTOR p~~ '45 A04-36A 

. L 245 B04~36A 

6009 

220 n 

5912 

T 680 pF 
!'~ 

C02-
+CARRY 2 P2» 33A HC 

1 i» 34B HC +CARRY I 
+~~~~R (Cig~~HZ) 1 )34A HC 

PI B02-
+ (INDEX ENABLE + SECTOR) )~NC 

2~A 
148LS 

31 5021 

27 C02-I + INDEX P2)~ 145 A04-42A ~ . L- 245 B04-42A 

SECTOR COUNTER 

(80 MB) 

2 

.) 

LOG' 

fCODf 
'DEN! I C 

19333 8 

) 

D 

c 

B 

A 

) 



( 

DI 

c 

B 

A 

l' , 
.. " 

4 

C02-
112 A01-04B 37A)~P2 +DEMOD 3 

112 A01-05A~' 
+n" .. nn ? 

112 A01-04A~( +nl:"wnn 1 
) • I ~14 

) . • I I £12 
112 AOI - 05B 4QB)~ +DEMOD 0 

224 

5V 

6052 
1 kll 

( 

X+Y 
563LS 
6653 

6 

8 

• -......... - -+5V 

412 !A3] P4-6 

412 ~ P4-5 

NOTE: 

6 SEE CROSS REF NO 414 FOR 
CABLING INFORMATION, 

4 

3 

3129 

47Q 1). 

3 

(' 

6 

8 

2631 
:tL 4.7 uF S 2526 

1 :t2Q% ? 470kSl 
50V 

~ 

2432 
+ 

1 ).IF 
tl0% 
35 V 

6445 
680l1F 

1'%10 "0 

6045 
680 pF 

l'tlQ% 

2426 

11 

( 
2 

fMF'Q2369j 

12 13 1 

DEMODULATOR GATES AND 
WRITE PROTECTED 

(SO MB) LOC' 

2 

(I (' 

-DEMOD 
C02-

4 GATE A 
P2 ,~ 212 BOl-32A 

ID 
-DEMOD 

IQ GATE B ~~ 212 BOI -34A 

c 

3136 
~+5V 

.... m EIWlLE "fl,,!" &::, I B 
-GND I ) 17B 524 ~ JQ2-3 W 524~J02-3 

-=1 

-= 

+WRITE PROTECTED 

I 
1 

I 
I 
I 
I 
I 
I 
~ 146 A04-328 

246 804-328 

F 

A 



D 

CI 

-+1 

B 

A 

I 

4 3 + 2 1 

D 

+5 V 

f 
2547 
3.9 kG 

B02-

GND B02-39A 32B» PI1 -START (GND) 

I 
I 224fA\. 

+SPEED OK 

1 

I 
I 
I 

B02- Ie 
P1 ~144 A04-348 - SEQ P I CK OUT ---" L 244 B04 _ 34B 

6 ____ -----17,8:..-____ _ 

I 
+5 V 

144 A04-35A~ .. I - ~FO PICK TN 

244 804 - 35A <> 
1 229 ~ 

- MAX SEEK FAULT 6 
SEEK ERROR 

I 
-(PWR ON MC + RlZ SEEK I 5 

C02-
P2 .'- 29A 236 B03 -19B 1..-

+ 

5 

V 2611 ___ ___ ,;.r--

802-
2OO.-lo 3100 " "t28B 145 A04-43B .! LOCAL -SEEK ERROR - 2.5 B04 _ ... 

- "6 803-3'" 

4 

~NC 
236 803-258 368)") + SEEK ERROR (uP) , - I 

- SEEK ERROR , )~ 

M,?"",!!~ f'[~I'HEfV\LS INC. 
_c:GIIIO.QllM.C~1(lIIo 

4 3 + 

) ) --) -~-

SEQUENCE POWER AND 
SEEK ERROR 

(80 MBI LOC'~ B02lC02 

2 

) 

NORMANOALE 
OPERATIONS 

CODE IDENT 

19333 

c 
1 

B 

A 

J 

_c) ) 



( 

01 

c 

I 

+1 

I 
8 

A 

(. (I:, 

4 3 

C02-

~33B~ 144 A04-24B 
244 B04-24B 

31A ~ 
. I 

144 A04-24A 
244 B04-24A 

144 A04-22A + BIT 7 
244 B04-22A 

( ( 

~ 2 

]
1 =1 h 13 

149LS r 
~ , 3921:.-4 ~2 

4736 
+5 V 1 k~ 

- FIXED 
149LS 1"11 HD SEL 
3921 (BA) 222 

( ( 

144 A04-21B 

40A ~ 

I 
03A ~ COz- ~ 10 

+FIXED HD SEL P2 ~ 524 [A4] J02-18 
244 B04-21B 
144 A04-21A 

244 B04-21A 

I 
04B :>-+ 

I 

I 
I 

1 

I 

I 4930 
I +5V~ 

-GND »21A 524 ~ J02-17 
.f 

~ __________________ ~-C~Y~L~S~EL~~~~232 B03-36A 

-MAX SEEK FAULT (88\ 228 

+CVL SELECT (TAG) 1AiJ> 223 t1::====~=-------------~r-~~=-==-= ________ ~-V28 
+CYL SELECT 

1 kfi 
142 A04-16B ~ : -CYL SELECT (TAG) 

242 B04-16B ~ 1 T DELAYEDI )~ NC 

22~~""---..J-

-GND ~NC 

~NC ~------------,~~ 525 §jJ02-13 

• - y - -,>~1AA 525 I -lr I 716 r - 14&- 1-'>~525 -09 

I 6 8 501 1 ~~28 I (~525 -07 03B ~' +BIT 4 J -14 B I :64 I '~525 -02 ~ I - 2 3942 15 32 I ,-OBA_ 525 r -04 
3 OB I--- 3 A~11 ~ 25A I +BIT 3 1 14 16 .000 r ~525 r -06 

'7) r I Tt- .="~ 'u I ~524 I -20 

9:-;:- ~ ~ 4 I ~524 ! -21 
C 2 I ~524 • _ 27 

1 A AGTA I 5, I ~524§]J02-36 1
519LS I I I 141 X-V ~ F MEM 1 I 4)-l§A-NC ''!iL..", I ~256 J, "825131 I 
~,- I 15'28 - I' 5553 9 ? TEST "",NT ~S24A NC ~ 7- 1 1 64 AF 10 +FH SEl BIT 6 r -'.' I3B 525 §] J02-,. ° - - - 2 32 • AF'11 +FH SEt BIT ~ I .'.~525 -12 

c - - • r 3 16 ~§M AF 12 +FH SEl BIT 4 I ~~525 I -10 
~ I 1 74 

~ 1 T ~2 I 

144 A04-22B 

2AA 604-22B 
143 A04-20A 
243 B04-20A 

143 A04-18A 

243 B04·18A 

143 A04-19A 

243 B04-1gA 
143 A04-20B 

243 B04-20B 

.6 

~ T I --1U AF I 

I . ~, I 
' ~~"~~ !' ~lF: MEMi I 
r 1 I ~ C J. 82S131 +FH SE' BT , -' -,>~B_ 525 

~ -HO SElECT ITAG) 1tJ _= _ /r=o-
142 A04~ 1SA 1 26B" I A AG TA AF 9 +F H sa BIT 2 -'--'~ 525 
242 BO'~15A 0 -I PWA ON MC + RTl SEEK r I ., 5ZO,S A' 10 +FH SEl BIT I I ~~525 

223 CD 13 I 5542 15 AF 11 ---2fH SEl BIT ° L~)2!L525 -08 

CD 14 I I I AF 12 -- I 
NOTE:' : 12 ~ 1 0 1 +MH SEL BIT 3 I -» 208 524 -19 FOR I - CD 11 I 18 

SEE CROSS ReF NO 414 _~ .' ~ +OH SEl BIT 2 ~ -'>~524 -22 
CABLING INFORHATION. ; 5 CO t.>l i +OM SEl lilT I '~)~524 -2B 

~ +OH SEl BIT ° -'o~524§]J02-35 4 rr r-:: 
'-- ~ 

& 
-01 
-03 

- 05 

FH(EO AND MOVABlE I-tEAO SElECT.. . -'c-., _. 

I MA9~~C PERJPHER,A.LS INC. I AND MAX SEEK FAULT I .PU'A',CNS I I - I 8332 3 150 I II I L 
"l.OIdJp.QUAI,.~rOo f 

I I (SO Mal LOC' ~ B02/C02 f 
4 3 + 2 I 1 

c 

+-

B 

A 



~: 

~, 

• 



(: 

o 

c 

-+ 

B 

A 

I 

(~ ( 

4 I 

-------.-------------------
Rf:VISION STATUS OF SHEETS 

1!2!3!415!6!61718191 1 I 

AIAIAIAIAIAI-IAIAIA 

(: 
3 .. 2 

UNUSED RESISTOR PACKS 

LOCATION I PIN(S) 

2809 2.7.8 
4009 2.5.6.7.8 
5308 2 
5809 

I ~ !; ~ I : I ; I : I = I ~ I : I : I I I I I I I I-+-+-~ UNUSED TRANSISTOR PACKS 

TYPE LOCATION PIN(S) 

l MPQ2222 4443 5,6,7 

DIC!CI8!CIA i -IDIAIA 

UNUSED LOGIC ELEMENTS 

&~ENT LOCATION 
OUTPUT 
PIN(S) 

l'46L' 
;::121 iO ,12 

149 Le; 3921 8 
175 LS 4432 8,9 
554 LS 2153 4 
4049 2120 10 
226 LS 2143 5 

+5 V 

+24 V NC 

B02- +24 V 412 Al Pl0-3 

c: 

I .5 , 412 §] P4·1 

1145,,,,, "4' 412~P3.' 
~ . . ---------------- --- - ---- - + 2 4 v 

+ ....... _4;.;:?.;:.B~~ 
UNIT SELECT 

~~~- PI +5 V 

-+----4:....:4.:..;B~)~ JJ~2~F I ~~3~F 1~~5~F I · +5 V 

C02- I!lo% 1 !10% I!lo% 1" uF ~ P2 15 V 15 V 15 v 
~ -= -= -= -=- ,1 uF F I L TER CAPS, 

I.OCAL REMOTE 
B02- +5 V 

( ( 

'1 , 
REVISIONS 

DESCRIPTION DqFT I :A':'f I (t-+I(-:; 

A IPE23000 RELEASEO fLAP 1.~:,I,oiL =-~ 

T!"! I '" :7..1i1 "~l 

~: 1_I~L~ 
1- 111 ')-

F IPE50810 1 eriG ~ARrs I CB I, , f. a 
G IPEG20e. 1 SFGX TO XFGX 1 'H 1.·26.., 4-

I H I~J02'99 I eORREe T'OH I MJ 1"6'82 1 10 

I I r-

o 

( 

g m 

REM 

I 

NOTE: 

6 UNUSED LOGI C ELEMENT INPUT 

PINS ARE GROUNDED. 

Ie 

+-

B 

06A )~Pl - GND 

06B)'. ! 
~ H·I-----+----~ 

5923 
6523 

4808 
4212 

L~C 
W PROT 

WRITE PROTECT 

~~-~~----~ 
39A »>-~I __ _ 

39B» I -GND 

C02-
~)P2 -GNO 

m~~i j 
~::;s : -GNO 1 

4 

..... ..ki &'41£ ~. 

6534 

4334 
3830 
1934 
1334 
4845 
4156 
4908 
0353 
5941 

1412 
0323 
0923 
1319 

3123 
3523 

4823 
2539 
5356 
2052 

-L~ .I i" . .II} 
~'''''I '. t1..~_ 
A~rr==-~ 

M~...!!.~ 1'f.P,lI'H£MlS illoiC 
.. l ...... '~ .... 

3 + 

NORM 

SECTOR SWITCHES J 1 
t; 

if 
f~ 
W 

APPLICABLE 

FAULT I CONTROL 
DIAGRAMS 

T!P~>Xf~x 

2 

ONLY TO 160MB UNITS 

.. o ..... " .. o",ffcl 
"'rl1A1 II.'fIiIII;i 

r! I r,)OlloH,t 
LOC ~8q~j~Q21 19333 

I 

c"05S 
~u ;If(. 

to-

A 

83323150 1~1 H 

1-(' ''''Gf 
-'.21 .!Of 91 3-il! 

1 REF ~rru'R1 



4 3 ... 2 

B02- P1 
143 A04_04A 05A » -WRITE GATE 9 I , 1'1 

+WRI TE GATE 
227 

B02-
-FAULT BLANKING DELAY PI\~_ NC 

I 
+WRITE FAULT I )~ NC 

D 

, )~ 236 B03-34B 

SENSE 

P 

• ( OR ITE GATE • ORr CURRENT) I; NC r' Gf.jj I ! -CLEAR I ~ NC 

523 ~ J02- 23 ~>+-::::-:l (+ FAULT) 
523 ~ J02-24.l1l4) I-WRITE TRANSITION 9 

I-ADD 14K 

+(WRT GATE • WRT TRANS) i )~ NC IY • 

134 A03-33A ~) I ENABLE DELAY '-C1 
,.- • )~ 236 B03- 32B 

5 525 ~ J02-26~) :+HD SEL FAULT 

C 1525 ~ J02- 25 ~)>-t-I-...,GN .... D'--___ I o ~ 16~0)JF 

-+ 

BI 

A 

.~ 

143 A04-28A ~'>-!"""i-.:..:.:RE:..::A!:::D-.:G~A~T..!::.E _______ ...--W.~ '/ , I '~I'i 

/"l"":!:20% 
-4:- 100 V 

1852 
+5 V~ • I '-'1 

3 9 kO 
,- -, -- ,))llL 236 803 - 32A 

• 5NCvLl i )~ NC [~~~::====~~~~ _________ ~ _____________ rl _____ +~(~F~IX~E:O~H~O~:SE~L~+~O=N~C;Y~L=)=+:: )~NC 
:) I)~NC 

I ~--------~---th"~~~~~ i'lf. 

236 B03- 208 29B» I 
I 

NC 32A» I 

144 A04- 25A 43B» I 

412 ~ P4-2 40A»: 

215 B01-27A 

215 B01-25A 

215 BOl-24A 

215 BOl-26A 

NOTE: 

MPU FAULT 

2652 
+5 V+--J\N 

-CLEAR CHECK DIAGNOSTICS 3.9 

-CLEAR FAULT STATUS 

-CLEAR FAULT 2555 
VV\r 

1 kO 

FAULT (-24 V ~UM~AHt) 13 2455 
-VOLTAGE FAULT (-5 V COMPARE) 12 208LS ~~~~ 
-VOLTAGE FAULT (+5 V COMPARE) 10 2754 .----;70~ 

4752 
~+5V 

& SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 

+5V~O 
1 140 
:!:1% 

1 kO 

FAULT LATCHES 
3547 -'lR 3242 

+5 V~ kn M~..!!.~C rEF,JPHERAlS INC. 
a~ow.cOltl'Ol.'lIQJol 

1----.--""------'-" -,-, -;1»)-1. 4~ 236 803 - 33B 

. )>ll'L NC -'---------------1/ 

f 145 A04-40A 
245 A04-40A 
245804-40A 
236803-31A 

~_~-------'l)~ 236 B03-38B 

-D C. MASTER 

NI'~MANDAt t 
~'lFiATlO""S 

A04-178 
804 -178 

G 

(t·'OE IOENT 

19333 LOC ~ B02lC02 (160MB) 

4 3 + 

) ,) ) 

2 

.) 

1 REF 75121609 
81200!104 

i) 

o 

c 

+-

B 

A 

» 



(I (I (" ( 
4 3 ~ 

B02-
DI 232 B03-21B 258» P1 +ON CYLINDER (uP) 

c 

-+ 

B 

A 

+5 V 

+5 V ~'325 
L9!9 

56.2 kO 
:!:1% 

1421 
C02- P2 

GND COl-39B 05A» -GIIHJ 

B02-
143 A04-03A 24A» PI-SERVO OFFSET NEGATIVE 5- h4 h5 

143 A04-08A 268» : -SERVO OFFSET POSITIVE 3 

144 A04-09B 09A)~ ,-RTZ SEEK 

1830 " .. +5 V--"'N< • 'liC: ,_ , r ,~ ,vI 

+5 V 

~O335 12.1 kO 
!1% 

19~ • 1836 
+5V 

1 k 12 

224 
+REAOY 

229 
+CYL SELECT (TAG) 

228 ~ 4115 

228 

C02-
232 803-178 28A» P2 +POI'IER ON MASTER CLEAR 

222 (BC~r-_+_o._C . ..;...M~A.::..ST:..::E~R.....:C~L:..!::E~A!:!.-R ________ .. . 'MPQ2"222 4743 21 

""" ' 3.9 kn 

4 3 

1 
-l 

I 
_J 

3 

MAGNETIC PERJPHERAlS INC. 
e=s::.,_"", 

+ 

(' 
2 

I'u • 

~ Jill , 
" 

1 

B02-

~NC 
0 222 

~ 145 A04-36B 
4 +ON CYLINDER 

245 B04-36B 

I ~2 + SEEK EN~-+--.4)-!!! 344004-20B 1 141':LS _. -" ..... __ 

- (PWR ON MC + RTZ SEEK) ( p) 228 
229 

+(PWR ON MC + RTZ SEE~) )~. NC 

1'13 - (PWR ON MC + RTZ SEEK) )~ 232 803-09A 

ON MASTER CLEAR 
222,224 

ID 

Ie 

I+-

B 

A 

I .. 
ON CYLINDER BLANKING NOR.MANDALE I. C 

DPERATIOIIIS" H 

cOoTiOElilt 
(160 MBI 19333 

2 1 



D 

CI 

-+1 

B 

A 

4 

C02-
216 C01-12A 058» P2 -SPEED PULSES 

802-
236 803-22A ~> P1 -MOTOR START 

I 
I 
I 

2220 +FAULT 

-QC. 
2220 MASTER CLEAR 

236 803-24A ~' I +READY 

~V 

10 

1140LS~ 

3 

+5V 

3030 
3.9 ktl 

+5 V 

5 

0719 
3.9 kn 

.. 
12 

• 

2 1 

SPEED OK 

B02- D 
., . +SPE£D.OK Pil)~ 236 B03-21A 

I • 

10 

10 

12. 

1'. 

-5 V 

4352 
3 9 kn 

I 
I 
I 

. SPEED OK ! ~~ NC 

·SPEED>3000 r/ml n ! )~ NC 

+ (SPEED OK • MOTOR START) 'foW) 225 

+5 V 

4252 
3.9 kn 

-MOTnR START 

-FAUL T 

o~ADY 

+FAULT 

B02-
+READY (UNIT READY) 

C 

+-

. __________ ._FA_U_L ...... T(D 227 

.~ 145A04-41A 

. L 245 B04-41A 

·(READY • ~) )~ 233 B03-40A IB 

I 
223 (B) +POIIER ON MASTER CLEAR". -+--At ·POIIER ON MASTER CLEAR ~~ 134 AD3.36A 

P- I . 

.5 V 

C02-
236 803-268 ~)~P_2_--=B;;.;.R;..;:AK~E:......:::0:.:..N ____ --.!J~ ----"7,- . i 't 

NOTE: 

~ ENERGIZED BRAKE COIL RELEASES BRAKE. 

4 

) .f) ) 

·POIIER ON MASTER CLEAR I )~ 342 C04-21B ~6 .POIIER ON MASTER CLEAR I r 1- 344 C04-09B 

~_--,-I ~)~ NC 

-----, C02-

P2,.~ 236 B03-308 ~ 1~MPS'! 
r 1

8 

- EO 1 :4443 __ : 

3 

12 

~ B02-
3455 ~ -BRAKE COIL • Pi' )~ 412 ~ P3-1 

+24vI l1li ~ NC 
500 

MAGNETIC 1'E~I'HERi\LS INC. ... - .... 
~QllllMC~ 

+ 

) 

POWER ON CONTROL AND 
SPEED OK 

(160MB I LOC-~ B02lC02 

2 , 
NORMANDAl~ I C 
OPER'ATIONS 

CODE IDENT 

19333 

G 

) 

A 

) 



(' 

o 

c 

B 

A 

II! 
\" 

~;I ,. ( ( ( ( 
4 3 • 2 "--------- 1 

224 (Aft) "'(SPEED OK • MOTOR START) 

C02-
112 A01-14B ~)rT~2~+....:S::.::E::.:.R\I.:..l·O~CL~OC~~!lK ______ 2J"1 

Br 15~ 

cr I '~I"f 

Dr I ~I"f 

Er . "'1 

I" - - - - - 1(11 

UNIT 
SELEC 

12809 
I 470 n 

r 200 5l L __ 

18 
17 

16 

• 15 ~
11 c 

2~ 21 C 

22 3 1 C 

2 41 C 

2
3 

L_...l 

4 

I 
I 

3- 4 5" 
-1 
6 

"'0 v 

6427 
100 n 

3 

IV 

3019 
+5V~ 

1 kO -

II 
I 

2625 

+INOEX ENABLE (AH)226 

C02-
-INNER GUARD BAND PULSES P2 <~ 236 B03-28~ -GUARD BAND 2 I 43B NC 

+OUTER GUARD BAND PULSES )~ 236 B03-288 -GUARD SAi'IJ 1 
'~NC 

-OUTER P1 B02-

GUARD BAND O.S. )~ 236 B03-29A p~ ~ 

+UN I T SEL SW ITCH D I 
I 

+UN I T SEL SW ITCH 1 I 
I 

+UNIT SEL SWITCH 2 , 
I 

+UN IT SEL SW ITCH 3 I 

" "7 

:::, , 

" "7 

) 

~ 
~ 
~ 
~ 

142 A04-13B 

242 B04-13B 

142 A04-13A 

242 B04-13A 

142 A04-14A 

242 B04-14A 

142 A04-158 

242 804-158 

GUARD BANDS / UNIT SELECT E 

(160 MB) LOC< 

2 

I) 

c 

Ie 

IA 



I 
I 

4 3 

+5 1/ 

SWITCH POSITIONS FOR EVEN LENGTH SECTORS SECTOR 

1 SECTORS 10 I' 12131415161718191101"1 

(1)- --

1 5308 
1470 n 
L __ 

• 2 
+5 V 

D 
4 
5 
6 
7 
8 
10 
12 
14 
15 
16 
20 
21 
24 
28 
30 
32 
35 
40 
42 
48 
56 
60 
64 
70 
80 
84 
96 

105 

o 0 0 0 0 ~ + ~ 0 + 0 0 
0000000++0+0 
o 000 0 0 + 0 + + + 0 
0000000+000+ 
o 0 00+ + + 0 + 00+ 
000000++0+0+ 
00000 + 0 + + + 0 + 

~~ I I I IIi · 
28 

27 

c 

-. 

B 

A 

112 
120 
128 

+ 
o 

o 0 0 0 00+ 0 00+ + 
o 000 0 0 0 + p 0 + + 
000 + + + 0 + 0 0 + + 
000 0 0 + + 0 + 0 + + 
0000000++0++ 
000 0 + 0 + + + 0 + + 
o 0 0 00+ 000 + + + 
00000 0 + 0 0 + + + 
00+ + + 0 + 0 0 + + + 
o 000 000 + 0 + + + 
000 0 + + 0 + 0 + + + 
000000++0+++ 
000 + 0 + + + 0 + + + 
0000+000++++ 
00000+00++++ 
0+++0+00++++ 
o 000 0 0 + 0 + + + + 
000 + + 0 + 0 + + + + 
00000++0++++ 
00+ 0 + + + 0 + + + + 
000 0 000 + + + + + 
000 + 0 0 0 + + + + + 
0000+00+++++ 
+ + + 0 + 0 01+ + + + + 

26 
+5 V 

(1) 
+5 V __ -, 

~~8nl 

2 5 

24 

23 

~--- I 

22 • 

2' 

2° 
712 

X+Y 15 OPEN 

CLOSED 
1- - -, t=='5==:::J 

+5 V 
(1) 

C02-
NC ~ P2 +TIE 

It 

113 A01-07B ~ +9.67 MHz CLOCK 

-

6412 
1 kn. 

+ I NOEX ENAB..E 
225(~~~~~------------------~-, 

APPLICABLE ONLY TO UNITS WITHOUT LONG LAST SECTOR. 

4 3 

-

.)- ., ... ) 

-

,) 

16 CNTR:[-. 
158LS 
5009 

10 +SECTOR 

x+y 15 6009 

15 220 n 
1:;;===111 

CD 12 5912 
CD 1 680 pF 

~10% 

B02-
PI 18A 
-1~ 145 A04-36A 

. L 245 B04-36A 

P2 C02-
+CARRY 2 »33A NC 

+CARRY 1 : »)l.1!LNC 
+ SECTOR CLOCK 

PULSE (806 kHzll )~NC 

1 16 
146LS 

PI B02-
+ (INDEX ENABLE + SECTOR) )~NC 

1510 

2~A 
148lJi 27 

~ 
C02-

P2~~'45 A04-42A 
, L 245 B04-42A 

31 5021 
+INDEX 

SECTOR COUNTER 83 

(160 MBI LOC' 

2 

) .) 

o 

c 

B 

A 

) 



( 

D 

c 

-+ 

B 

A 

t 
" 

( ( ( 
4 3 .. 2 

+5 v 

147 C" II:; 470 

SWITCH POSITIONS FOR EVEN LENGTH SECTORS 

~1l-~ --.---1-: :-0---_. -~'. -- '-58C9 -,(1) t 
SE.(TOR I I I 

r - - , 26 "I' 3)'" 5,,16 "3; f. 7 3. 4 
SW I TCHE S - - - Eo 7 ,~I - - - - - -- - -.J I SECTORS 1 0 11 1213141516171819110111 I 

5203 ---0" -Dt -0 --{) ~lD 4 
5 
6 
7 
8 
10 
12 
14 
15 
16 
20 
21 
24 
28 
30 
32 
35 
40 
42 
48 
56 
60 
64 
70 
80 
84 
96 

105 
112 
120 
128 

+ 
o 

O'O'O'O'O'~'+'.'O'.~O'O 

g g g g g g ~ ~ : ~I: g 
0000000+000+ 
o 000 + + + 0 + 00+ 
000000++0+0+ 
00000 + 0 + + + 0 + 
o 000 0 0 + 0 0 0 + + 
o 000 000 + 0 0 + + 
000 + + + 0 + 0 0 + + 
00000 + + 0 + 0 + +1 
0000000++0++ 
0000+0+++0++ 
o 0 0 a 0 + 010,0 + + + 

o 0 0 010 0 + 0101+ + +1 00+ + + 0 + 0 0 + + + 
000 0 000 + 0 + + + 
000 0 + + 0 + 0 + + + oooooJll+++ 
o 0 0 + 0 + + + 0 +1+ + 
0000+000++++ 
00000+00++++ 
0+++0+00++++ 
o 000 0 0 + 0 + + + + 
000 + + 0 + 0 + + + + 
00000++0++++ 
o 0 + 0 + + + 0 + + + + 
0000000+++++ 
000 + 0 0 0 + + + + + 
0000+00+++++ 
+ + + 0 + 00+ + + + + 

OPEN 

CLOSED 

I ' 1 1 

211 r+-o--O 7 - _ I i I I 
2
10 

51 -<..r -r'\. 18 I -t~ --~ 
2

9 
41 ~---.. 19 I 1 ~--- -- -~ , 

8 31 _,.... 110 , -~~ I I 
27 21-Q" -" 111 1 -. ----I I 
2 1,""<J..;; 112 
2 6 -..r ,_ , , T 

+5 V ." "-- -" I~~~J I I' - II , .. .,.,..(\ ...... - - - ~ I I 

I I 

i I 
I ' 

I 

II 

-~ 
• - l I . - I I 

I 

I 
j-

(1) I 5809 18 1 5r~ 
+5 ". • T .IM. 1 4 ~~ 

C02-
NC 36B» P,2 + TIE 

113A01-07B~) u ___ 

n 

__ ,. I~' t> 

• • • • 
-INDEX ENABLE 

225 (AH) • 'I 

SECTOR COUNTER 

'APPLICABLE ONLY TO UNITS WITH LONG LAST SECTOR. (160 MB' 

4 2 

( 
1 

802-

I" , 

10 +Sl: TOR P\~333 C03-30B 

6009 

" 

22C 

5912 

T 680 pF 
~ lD': 

P2 C02-
+CARRY 2 I >~ NC 

+CARRY 1 I )~NC 
+ SECTOR CLOCK 

PULSE (806 kHz) I )~NC 

P1 80:: 
+ (INDEX ENABLE + SECTOR) >,28 A NC Iv .,r-----

27 
+ INDEX 

~ JC 

C02-

P2'~16B 145 A04-42A 
245 B04-42A 
332 C03 -11 B 

o 

c 

B 

A 



c 

B 

A 

I 

4 

C02-
112 A01-04B 37A»P2 +OEMOD 3 

I 
I 

+n~wnn ? 
112 A01-05A~'" I ) . • I -14 

112 A01-04A~( +nL:'"unn 1 

112 A01-05B~~ 
) . • I I :l12 

+DEMOD 0 

224 

5Y 

6052 
1 lin 

X+Y 
563LS 
6653 

8 

3 

6 
6445 
680p.:F 

J t10
'Yo 

P'''' 'Y'120E1LS ,8 • 
6143 ~~5 J' tl0~F 

3129 

470 ~ 

2631 
±L 4.7 jlF S 2526 

T±20'Yo ?470kfi 
50Y 2432 

+ 

I jJF 
tl01 
35 V 

2426 

I I 

• ';-"'~+5V 

412 ~ P4-6 

412 ~ P4-5 

:- .1» 

NOTE: 

6 SEE CROSS REF NO 414 FOR 
CABLING INFORMATION. 

4 

,) 
3 

) 

2 

-DEMOO 

4 GATE A 

-OEMOO 

10 GATE B 

3136 
~+5V 

1 

t, 
C02-

P2 ~)E!. 212 B01-32A 

1° 
~~ 212 B01-34A 

c 

+-

3.9 kO A 
fi4PQ2369j B02- P ~ I B 
I 14 -WRITE ENABLE P1 ~ 524 IA4l J02-32 

12 13 -G~).!...!ll 524 ~ J02-31 , ..L' ,. 
-=, 

I I 
I I 

+WRITE PROTECTED 

I 
I 
I 
I 
I 
I 

DEMODULATOR GATES AND 
WRITE PROTECTED 

(160 MB) . LaC' 

2 

) 

301. 
~ 146 A04-32B 
, L 246 B04-32B 

E 

) ) 

A 



(:' 111 
,,' 

D 

c 

4 

B02-

(I 

3 

+5 V 

2547 
3.9 kG 

GND B02-39A 32B» P1 -START (GND) , • v~ 

I 224( A ) + SPEED OK 
I mj 

I 
I 
I 
I 

(" ( ( (~" 

• 2 1 

o 

B02- Ie 
-SEQ PICK OUT P1 ~ 144 A04-34B - - - - 6 - - - - - - - - - , 7,8 , L 244 B04 _ 34B IKSQ 

SEQ I 
RELAY, 

+5 V I 2110 11 I I 

2' I. 3-414 
+5 V _ _ J R~MOTE 470 G C02-

e -------- 1 - 14 2611 1 2 -(PICK IN+ LOCAL) P2 ~ 236 B03-19B ,.-').1-------~~~~~~----------------~::~::~------------------~~=:~--~~--~20~0~~~ ~ -SEQ PICK IN . .....], 3108 Pl 602-

144 A04 - 35A ~ 358 SEEK ERROR ~ -:!:. LOCAL +SEEK ERROR )t
28B 

145 A04 _ 43B 
244 604-35A v 6 1 4 - , 245 B04 -43. 

--""1 I - MAX SEEK FAULT 3 146LS 236 .03 _ 33A 
-.- 229 •• .OM 

I -(PWR ON MC + RTZ SEEK I _ SEEK ERROR , )~ NC 

236 B03 _ 25B 368» + SEEK ERROR (u PI - I 
f'4 ~ 

B B 

A A 

SEQUENCE POWER AND NORMANDALE I C ..... ..... -~..., . ...,-
MAGNETIC 1'f.~I'HER,AlS INC. I SEEK ERROR OPERATIONS I I N I G 
_=:':'C:~00 

1(160 MB) 
CODE !DENT 

LOC'§] B02lC02 19333 

4 3 • 2 



NOTE 

A & 

.. , ;) 

4 

SEE CROSS REF NO 414 FOR 
CABLING INFORMATION, 

4 

13 

3 

3 , 

.. 2 

223 

I 

I~~NC Ie I 

1 
146LS 18 + CYL SELECT DELAYED ') 

5032 ' 

+-

B 

-08 

-01 
-03 
-05 

+ MH SEL BIT 3 
"t7~ 524 -19 
~~ 524 _22 1A 
~~ 524 -28 

+ MH SEL BIT 2 
+ MH SEL BIT 1 

MAGNETIC PERjPHERAlS INC. 
(5)=~C~TI()N 

+ 

L) 

FIXED AND MOVABLE HEAD SEL 
AND MAX SEEK FAULT 

(160 MB) LOC' ~ B02lC02 

2 

) 

+ MH SEL BIT 0 

NORMANDALE 
OPERATIONS 

CODE IDENT 

19333 

c 
I ~~ 524 §] J02 - 3!5 

I 
G 

,) ) 



Ii 
,,' 

DI 

c 

.. 
B 

AI 
I 
I 
I 

I (- ( 
'" 

( ( (i' 

4 3 .. 2 1 
REVISIONS 

REV ECO DESCRIPTION I DRFT I c'"fE I CHKC 

REVISION STATUS OF SHEETS 
A PE23000 RELEASED 1 
B PE49146 CORRECT LOGIC DIA 1 T H 17-2S-79 

I 12 13 14 15 6 I 7 I 8 I 9 110 III 112 113114115 1161171181191201 
C PES070S CORRECTiONS 

0 PE50659 SERVO ovERSHOOT 

E PES0729 DESIGN IMPROvEMENT 

A A A A A A PE506~O IMPROVE ACCESS MARGINS I MF la-Is-act 

PE62127 ADO GND WIRE 1 MF 11I-25-acj 
I B B 8 A A B H PE62142 MJ8X TO vJBX 1 1 3 - 18- 811 10 

C C B A C C 

0 C B A C C 

E C B A C C 

FeB A C C 

G C B A C G 

He, B A ,C G 
I I I r-

UNUSED LOGIC ELEMENTS 

4 

+5 V 

B03- +5 V 421 ~ J1-03 

44A ~P1 +5 V 421 ~ J1-04 

__ ~4~4~B., ~ 1 ' :.L 2864 I' · +5 V 
I 6.8 uF 

I ±20% 1·01 uF 
I 35 V - ' 

I 
06A)~ 
06B)~ 
23A)~ 

17 
) 

fE
ffi7~ -1 

"

98 ~ : -'NO 1 
__ -GND 421 ~ J1-01 

'---_____________ --=G.;.:ND=--_ 421 ~ J1-02 

DRAWN 

ELEMENT LOCATION 

148 0409 

.01 uF FILTER CAPS 

E 
0309 
0225 
1062 
2558 
0820 
1512 
3229 
1931 
0529 
1420 
3123 
L-

cm_ED MAGNETIC I"f.RJrHE~L5 INC. 

ENGINEER - =:.::..<_"" _0 
3 .. 

OUTPUT 
PIN(S) 

1.10.13 

MICROPROCESSOR CONTROL 
DIAGRAMS 

1 

TYPE; R>/tl,X ''''.ili X ,"-oc' IW 8.03 

2 

NORMANOAlf 
:'PEi-lA ~,C~'iS 

CODl'lOElIlT 

19333 

cl 
CPOSS 
:'./C:::-,,,,:; 

c 

.-

B 

~ 

A 

83323; 5C lsi H 

I
S><££T I"·G£ 

231 I DF6 3-1~1 , REF 75121610 



I 

4 1 3 + 2 

2008 
1908 
l' + 5 V --'VVI II--

ON CYLINDER 

12.1 kll 
±f % 

2108 
+5 V B03-

B03-
+ON CYLINDER (uP) P1 )~ 223 B02-258 I· I ,--

229 C02-38B 36A» Pl -CYL SELECT ... 

223 B02-04A 09A» -(PWR ON MC + RTZ SEEK) . I 

GND B03-06B 10A »>-I ___ -~G::..:.ND~ __________ _ 
D 

GND B03-06A 05A»>-~ __ --=-~G:!!!ND!:::.-__________ ~ 

143 A04-20B 1 11A +81T 0 
24.3 B04-20B 0 ~>-I--~~-==-----------' 
144 A04-24B 1~B 

-1244 B04- 24B 'I=-:~~~>-r---"":"'::':":"'''':'''-------~ 
144 A04-24A 

+81T 9 

244 B04-24A ~ I +BI T 8 

144 A04-22A I 
244 B04-22A ~ I +BIT 7 

I 
144 A04-21B I 
244 B04-21B ~>-'-I---~.!..! 
144 A04-21A I 

C 1244 B04-21A ~>-r-I ------:.~ 
144 A04-22B I 
244 B04- 22B r--7~~-t1-----=-::':":~-
143 A04-20A I 
243 B04- 20A ~>-t-I ---~:..!-~---
143 A04-18A I 
243 B04-18A ~rt-I-----=-':"':"..!:---
143 A04-19A ~ I I I 

-.1:M3 B04-19A '/ .. 

• 
I--~NC ~2 ~~NC 

=--10 X +CAR BIT 0 ~~NC ~5 0 +CAR BIT 9 ~NC ~ 7 9 +CAR BI T 8 ~ NC ~ 12 a +CAR BIT 7 ~~NC ~ 15 7 +CAR alT 6 J. ~ NC 
(';0 2 6 +CAR~. . _ __ 

--AA ~ 5 +CAR 

, 4 +CAR -'" 
- 3 +CAR 

- 2 +CAR BIT ___ _ r ~ 1 
.r 

34~IRESET 
2~CS2 

24 
T22lCS1 

.c. ,,"LU,,"" I I ~CSO 
Tn"''''U I I ENABLE 21 R/ii 

X 5 PA3 

o 3 PAl A) 233 
9 2 PAO 

P1 B03-
+ INDIRECTION I »)1!!t NC 
+1/2 CYL ENABLE (!)235 I 

8 11 PB7 

7 H PB6 
6 1.5 PB5 

o 

c 

~ 

B 

5 14 PB4 

4 13 PB3 
3 12 

1\..2 11 PB2 

PA6.~a PA5 7 

PA4 S 
PA2 4 

+INTEG SHORT I )~ 217 COl-29A 
+POIIER ON MASTER CLEAR I )~ 223 C02-28A t-

A 

.-

,,1 10
PB1 

I 40 PBO 
CAl 

B03-

217COl-37A~ P1 -TARGET VELOCITY L 
235 V + CYLINDER PULSE I 9 PA7 J 18 

,) 

L CBl 

233 ( P +ADDRESS 1 19" CB2 
233 R +ADDRESS 0 36 RSO 'J 35 RSl I 

MA?N...£':I: I'E~I'HE~LS INC. 

---~"'" .. I 3 + 

) » 

~ '-+OAT A 0 THRU 7 >--< ® 233 

CYLINDER ADDRESS REGISTER 

LOC'~ 803 

2 1 

) 

A 

) ) 



( t 
'" 

D 

c 

-. 

B 

A 

(ii 

4 3 

+5 V 

3230 
1 kn 

D 

( 

+ 

2648 
110 pF I +5 V 

±1 pF 

138 139 tl8 
02.37 

+5 V 

1942 
3,3 kn 

XTAL XTAL +5 VSB 

LSI -INTERRUPT 
MICROPROCESSOR R/W 34 

-INTERRUPT 
-INTERRUPT 

:-- '-(READY • ~;l:.J 6~NMI 
'/ 1231 

232 

234 

235 

236 

+5 V ~--4't--1-1--3-1 ---'1 
27 kn +1 2.2 uF 

±10% 
10 V 

1030 _ 
+ 5 V~ 3"lif 0731 f" • ,..v~ RESET 

1 kn . 

>-< +DATA 0 THRU 7 

+DATA 0 THRU 7 

>-< +DATA 0 THRU 7 

>-< +DATA 0 THRU 7 26 07l 27 06 
28 05 

29 04 DATA .. 30
03 

_ 

~n~?~_~1~4t-~~J-~3~~3~1 0U 

-I 15 2 32 01 
DO 16 33 

L __ ....J· 

6802 
VMA 5 2842 

BA 7 

32768 25 

r 
16384 24 

8192 23 

4096 22 

2048 20 

102 
19 

512 
18 

256 
17 

ADRS 16 

l 
128 

64 15 
14 

32 
16

13 

8 12 
11 

4 
2

10 

1 9 

1.21 

< ( 

2 1 

+TIE HIGH 
0> 232,236 

+PHASl 2 CLOCK 603-
, ~ )~NC 
~232,235,236 

-ENABLE ($3800) - (F) 232, 235,236 

-ENABLE ($3000) 

235 

236 

A10 

A9 

+AOORESS 2 
+AOORESS 1 

+AOORESS 0 

+ADDRESS 0 THRU 10 ( S ) 234 

~~----~---------RESET (2) 232,235,236 

MA9~~C PERJrHfR,.o\lS INC 
at,.Olllnp..DI\IA(~fo-. 

4 3 + 

MICROPROCESSOR 

L,)C' ~ B03 

2 

NOAMANDALE f C 
:lPfRATIO"lS 

CODE I1>ENT 

19333 

(i 

D 

c 

+-

a 

A 

B 



4 ~ , 

23;0 
.. AOO-RESS 0 TH-RU 10 +5 V & f24 

A10 19 X-V $37FF 

A9 2 1024 

AS 
2 512 

23 256 
A7 1 

128 
A6 2 64 A2047 

I A5 3 32 Toooo 
A4 4 16 
A3 5 8 

D o 

A2 6 4 
A1 7 2 
AO 8 1 $3000 

'5 V 21 ~ 
233 H 

- ENABLE ($ 3000) ? PROG F . 
MEM r ~ 1 2716 
2729 

A 17 07 

A 
16 06 

AF 15 05 
J 

AF 14 04 

AF 13 03 

AF 11 02 c c 
AF 10 01 

AF 9 DO 

.,J;2 

+5 V 

t24 & 
~ 

A10 X-V $3FFF 19 -+ +-
A9 22 

1024 

512 
A8 23 

256 
A7 1 128 
A6 2 64 A2047 
A5 3 32 Aoaoo 
A4 4 16 

B 
A3 5 8 
A2 6 4 
A1 7 2 
AO 8 1 '3800 

'5 V 21~ 
233 G 

-ENABLE (t380(}) ? P~GF 
MEM 

r ~ 1 2716 
2029 

AF 17 07 

AF 
16 06 

NOTE: AF 
15 05 

& AF 
14 04 

MEMORY ADDRESS RANGE. 13 03 
AF 

AF 
11 02 

AF 
10 01 

AF 9 DO A A 
.J;2 , +DATA 0 THRU 7 0 233 

MEMORY NORMANOAlE cl 83323150 TNTA MAGNETIC PER,lPHER,A.LS INC. OPERATIONS 

a=~cQII'CIVJ1ON 
LOC:~ B03 

CODE (DENT CIIOSS 
234 ISHEET 4 1_£ 3-124 19333 lIEF NO 

- ... - I -

;- L-
) ) J) j)-,) 



, 
, 

D 

CI 

-. 

BI 

AI 
I 
I 
I 

217 
GNO 

( 

4 

+5 V 

P1 +TIE HIGH 

B) +112 CYL ENABLE 

233 \2. '" -RESET 

~~~ /J\ -ENABLE ($2000) 

T PHASE 2 CLOCK 

+ READ 

233 (N +ADDRESS 2 

+ ADDRESS 1 

233 R + ADDRESS 0 

• 

, 
" 

3 

+5 V 

• 

~ 

+4 
4096 CNTR 
4040 

2048 1 0420 
1024 

15 

512 
14 

~+1 256 
12 

128 
13 

64
4 

32
2 

16
3 

8 5 

4 6 

2 7 
111R 1 9 

3 

( 

+5 V 

0536 
47 kn 

I.J 140 

+ 
CW 10236 

50 kn 
:!:20% 
112 W 

F 

+5 V 

11137 
3.3 kn 

I M~';~ PE~rH,,,,L5 INC ---<--
+ 

I I 

I I 

I 

(! 

2 

+5 V 

t. 
LSI 

PTM 

6840 
1327 

I 
DATA -

12 RS2 
11 RS1 

L 
10 RSO 

11 

CYLINDER PULSE CONTROL 

2 

1 

B03-
TEST POINT P1 ))f..1A NC 

+ CYL I NOER PULSE ( V ) 232 

B03-
-112 CYL I NOER ENABLE P,1~)-ll! NC 

( 

+POWER AMP PULSE ~ 216 B01-41A 

I +OATA 

" 0 THRU 7 >---< 0 W 233 

, 

(Ii: 

o 

Ie 

I+-

IB 

iA 



D 

c 

-. 

B 

A 

4 

233( 1) -RESET 
233 (0 -ENABLE ($1000) 

233 ( 0 ) + TIE HIGH 

233 ( E +PHASE 2 CLOCK 
+READ 

3 ~ 

B03- P1 
214 C01-42A 29B), +ON CYL SENSE 40 I )1' CA1 

225 B02 _ 29A 29A» I -OUTER GUARD BAND O. S. W PB7 

224 C02- 26A 30B )" I +BRAKE ON 16 PB6 
224 B02 _ 22B -27 A), +SPEEO OK 15 PB5 

GNO B03 _ 23B 27B )' i-START 14 PB4 
/ I 1917 13 PB3 

144 A04-33B~ -SEQ HOLD 
244 B04-33B~H--=:""':':':::'::':::""-'----+-----'--:~~-~ 

200 
228 C02-29A ~ -(PICK IN + LOCAL) 

225 C02-42A 28A), -INNER GUARD BAND PULSES 
225 C02- 42B 28B )' I +OUTER GUARD BAND PULSES 18 CB 

233~® +ADDRESS 1 19 CB 36 

233 R +AOORESS 0 T RSO T 1 35e 

233 (K - ENABLE ($1800) 
~RESET 

---::-':" C S 2 

~CS1 
~CSO 

25 ENABLE 
l 21-

P1 R/W 

222 B02-26A 38B), +VOLTAGE FAULT 
222 B02-22A 34B)(' +WRT FAULT 17 PB7 

228 B02-28B 33A), I +SEEK ERROR 16 PB6 
222 B02-24B 33B), +(READ· WRT) FAULT 15 PB5 

222 B02-19A 32A),...L +[(RD + WRT) • ON CYL ] FAULT 14 PB4 
222 B02 _ 20A 32B )'\...1 +HD SEL FAULT 13 PB3 I 12 PB2 

222 B02-21A~" +FAULT ~ PB1 
GND 803-398 35B )' I +CONTROLLER FAULT REQUEST 10 PBO 

/\ 18 CB1 

~ : ~t>CB2 
422 ~ J1-10 31B» I -CLEAR ALL FAULT COUNTERS 

I ~ 0915 401\. CA1 

422 ~ J1-08 30A» I -DIAGNOSTIC STATUS REQUEST +5 V (A~A~I ! 391\. CA2 

NOTE: 

~ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 

+5 V 

ho 

LSI 

PIA -1 

6821 
1342 

T 
+5 V 

f20 

2 

B03-~ P1 
39 11 1 10 -MPU FAULT ~222 B02-29B CA2~ 146 [:-.. I' 

10 9~ 8 -RETRACT I~~ 216 C01-04A PBO ---"L--- I ,. 
- +SELECT OUT DRIVE ~216 B01-4.3A 

PA7

9 

-BRAKE ON~~224 C02-22A 

PA6

8 

+FINE ENABLE I ~216 B01-36A 
PA5 ~ +SEEK ERROR (I<P) I ~228 B02-36B 

PM 0 +READY I ~224 B02-10B 
PA3 5 +000 SLOPE I ~ 213 B01-33A 

PA2 ~ -MOTOR START ..!. ~ 224 B02-18B 
PA1 +SELECT IN DRIVE -1.~~216 B01-42A PAO 2 

-INTERRUPT 
X) 233 

07 

0'6 

05 

04 

03 
02 

01 
DO 

P1 B03-
-SETTLED ON TRACK ~ 216 B01-31A 

PA7

9 

-DIGIT 3 ENABLE I ~ 422 ~ J1-12 
LSI P A6 8 _ 0 I G I T 2 ENABLE ~ ~ j _ 09 
PIA-2 PA5

7 
-DIGIT 1 ENABlE ~~ -11 

6821 PA4
6 

+OATA 3 ~ -05 
2042 PA3

5 
+OATA 2 ~ -14 

PA2

4 

+OATA 1 ...j. ~ -13 

PA1 3 _ +OATA 0 ..1 ~ 422 ~ J1~7 
PAO 2 L..!.J 

IRQA r38 :fi1 -INTERRUPT < 
IRQB ~~~3.!...7 __ ......J~ Y) 233 

07 26 07 

10627 06 1 I 05 28 05 J 
DATA 04 29 04 
- 0330 03 

L 02 31 02~ 
01 32 0(1 
OU 33 00.1 

"I 

\.. +OATA 0 THRU 7>---< Z) 233 

1.1 

MAGNETIC PERJPHER.f\LS INC. I CONTROL AND STATUS 
81> ~~~~C~fQfto 

NORMANDALE I C 
OPERATIONS 

CODE IDrNT 

G 

LOC.~ 803 19333 

4 3 + 2 

) ) ) ,.) ) ) 

o 

c 

+-

B 

A 

.) 



(I 

DI 

cl 

-+ 

B 

A 

I 

II; II 
,-" 'i 

'* ~ 

REVISION STATUS OF SHEETS 

A I : I ~ I : I : I : 171819110 III 112113114115116 

1
8 8 8 A A si 

C B B A A B 

0 B B A A sl 

E E S A E E 

F E S A E E 

G E B A E E 

H E S A E H 

J E B A E H 

K K K A K K 

L K K A K K 

M K M A K K 

I I 

4 

I I I I I I I I I I I I I I 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 

+5 V ~ 

I 
-5--- 421 A3 J1-03 

~
r' ____________ -.:.+~V!.--_ 421 A3 J1-04 

803-
44A Pl +5 V 

~ 11 It .+5V 448 ~ 2864 
I + 6,8 uF 

I T±20% 1,01 uF 
I 35 V 

-= -= 
11 

I 0 
06A)~ 
068)~ 
23A)~ 

fE
ffit~ -+ 

- 398 ~ : -ONO 1 
__ -GND 421 ~ J1-01 

'--_____________ -....:G:;;...tl:;:.D __ 421 ~ J1-02 

ORA'NI'II It R'Ad,vl "i '5 71 
CHfCIC£O <" ~ J.J....." 'l/"'h"t 
ENGINEER I? f1.JJ i'lltA'l 
.""IIOV£D 

3 

(" (" 

.. ~ 

OUTPUT 
PIN(S) 

,01 uF FILTER CAPS 

E 
0309 
0225 
1062 
2558 
0820 
1512 
3229 
1931 
0529 

~ 3123 

MICROPROCESSOR 
MAGN£TlC r£RJrH£IY-LS INC 
.8 ~:::1.:...lOlfl."-IIl" 

DIAGRAMS 

TYPE·Y/ZJBX .. 2 

REV ECO, 

PE23000 

PE49146 

C PE50630 

D PE50659 

E PES070S 

1 
RE\%ION~ 

DESCRIPTION 

RELEASED 

CORRECT lOGIC DIA 

ONE TRACK SEEK 

SERVO OIlERS HOOT 

CORRE\.I LO 

C,' ( 

I tJHrT I UAfI.: I ~ :-11\ -tl 

MA 112-7-191 
I 

MA '1'2? ?~kAi 
F PE50729 EPROM CHG 

G "av Tn D .n .... 

I H 

...................... ""' ... 
VJBX .. ZJBX AND RJBX TO YJ BX 

~ I'o_~ 'W "0. ~ I r~ 8°'28' Jl. . I ':'00 G .... O WIRE TH "-18·80 

.. oD v T~ "OD"~12'18~' '~T7' 
MF 2"12811 IJ: 

• ,,- '''J..LlVq 

ADD 100 STICKER 

CHG RES ON -J~J( 

1---+---+-------------+---+---+1--

I I I I I -:1 
f--+----+-----------+-+--+-I -. 

c 

1<
i 

I 
'0 I 

I 
I 

f 
! 
i 

I 
!A 

I 
i 
i 

I 
I 

CONTROL Nl,HMANl;AIi: cl 83323150 IRL OP£ RA TlON:, 

LOC' ~ 803 
U"HH IlHNT , ~\.'...,..., 

231 I"" I u' 6 I' "3-126. 1 19333 FIt F Nt 

1 ~!:,..~ 75T21fS10 



o 

143 
24.3 

144 
244 
144 

244 
144 
244 

144 
244 
144 

C 1244 
144 
244 

143 
243 

143 
243 

143 

: .... i243 

B 

A 

J~ 

229 

223 

4 

233 ( T ) -RESET 
2330 -ENABLE (hOO) 

233 (0 ') +TlE HIGH 

233 ® +PHASE 2 CLOCK 

233 ( F ') +READ 

2008 

12.1 kJl 
! I -I. 

3 

.. 

1908 
JL 

6 

11 
13 
14 

+ 

2 
10 X 

0 

7 9 
12 8 

15 7 

2 6 
5 5 

7 

10 
12 

IS 

2 
ON CYLINDER 

& 
148 1"-

B03-
+ON CYLINDER (uP) Pl )~ 223 B02-25B ,. I ,.---

0409 

- -(PWR ON MC+RTZ SEEI<~ (OA}233 

34MRESET 

.§CS 
24 2 

"ti CS1 

25 CSO 
f, EN~BLE 

,,-X ~ R/W 

"- 0 3 PA3 
~ ZPAI 

,,-8 1 PAO 

i'J If PB7 
~ 1! PB6 

r--.. 5 14
PB5 

t--.. 4 13 PB4 
"-L 12 PB3 

2 11 PB2 -=- PBl 

+5 V 

f20 

LSI 
PIA -0 

6821 

0642 

• 

IRQA~ -I~TERRUPT < 
IRQB 37 0 A) 233 

PA6~B PAS 7 

PA4 6 
PAZ 4 

Pl B03-
... IN OIRECTION I )~ NC 

+1/2 CYL ENABLE 0 235 1 

+INTEG SHORT I )~ 217 C01- 291. 
+POWER ON MASTER CLEAR I )~ 223 C02-28A 

BD3- L \,,1- 10 
17A p, ",P'O 

217 COl-37A~\. -TARGET VELOCITY CAl 

235 V + CYLI NDER PULSE 9 . 18 PA7 

~» 

233 ( p\. +ADDRESS 1 I 19" CBl 
233 R +ADDRESS 0 36 CB2 './ RSO 

35 RS1 I 
.~ " +DATA 0 THRU 7>--< @ 233 

CYLINDER ADDRESS REGISTER NORMANOAlE I Cl 
OPERATIONS 83323150 ~ K 

LOC'§] B03 

M~..!!~ rERJrHERALS INC. 
.a_'I11_<_"'" 

232 I SHEET 2 JPAG€ 3-126.2 C,09E333T I~~~o 

4 3 • ? I 1 

) ,) ) !~ 

j 

1

0 

I 
i 

c 

+-

B 

I-

A 

... -



(' 

D 

c 

-+ 

B 

AI 
I 
i 

(' 

4 

-INTERRUPT 

-INTERRUPT 

-INTERRUPT 

( 

+5 V 

1942 
3.3 kn 

3 

+5 V 

3230 
1 kn 

D 

2''-'HAL T 

1 3~RE ~R 
4 IRQ 

( 

• 

2648 

1
10 pF 
:!: 1 pF 

38 39 

" '-
2 

'5 V 

.35 III 

XfAL XTAL'5 VSu 02~----

LSI 
MICROPROCESSOR 

6802 
2842 

R/W 34 

VMA
5 ~ 

( 

+ TIE HIGH ® 232 , 236 

\:lo3-
,PHAS[ 2 CLOCK __ . ___ .. 7~~t~ NC 

~'232,~5~,23ti 
~ (J) 232, 235, 236 

. [NAJjlE. ($~234 --' 

II 

" 

o 

~ -(READY • ~) -U 6{NMI BAL-
321b8 25 

~i3000) -(~0234 
-ENABLE ($2000) 

I 
Ie 

+5 

1030 
+5V~ 

>--< +DATA 0 THRU 1 

+DATA 0 THRU 1 

235 \!) >--< 'ODATA 0 THRU 

236 r:\ >--< +DATA 0 THRU 

236 fAA) + SEEK ERROR 

2~ fee} + POWER AMP PULSE 

+5V 

232 fDA) - (PWR ON Me+ RTZ SEEK) 

4 

1 kn 

1231 

21 kn + 1131 
2.2 uF 
:!:10% 
10 V 

r 
1" UI.:>l r'" • ,,-"1 RESET 

20 ms 

01 26 01 06 10' - 21 06l 
28 05 

29 04 

~~~~~ __ ~~~4 __ r3~0~03 ~ 
3 31 02J 

32 01 
33 00 

ADRS 

l 
1.21 

M~~~ r[RJI'H£R,A.LS INC 
(ii) l.:»oI""(aoiI"lA.'.~"'~!.'" 

3 ... 

16384 ££. 
8192P2~3~------~ 
4096r2~2~---------~ 
2048r2~O~---------~ 
1024 19 Ala 

512 !.~ 
256 11 '':'" 
128 16 A1 

64 15 
14 

32 ----
lol.~-_~i 
81~ 

-ENABLE ($1800) .fK\236 
- ENABL E (11000)\.:.1 
- ENABLE ($800) 

, ALJIJR~~~235 
~ ;ioi:iiiESS 1 0 232, 235.236 .I...U~--';";";"--ct---- -------. .. • ~1)[)f!S~~._Q@ 232. d~. 236 

-ADORE:;:; 0 THill) 10 C) 234 

+SEEK ERROR (up) 

-Rl~LT 0)232.235.236 

803-

~~228 802-:36B 

! 
I 
I 

t 

!<-

I 
I 
i 

tEl 

I 
1_ 

j 

I 
I 
!A 
; 

j 
l 

MICROPROCESSOR NtlfiMANllAl E I C 
Of'(kAhONS 

R~-; 
--'--CIlIH IIHNr 

19333 LOC' ~~ 803 3-126.~ 

2 t 



4 + 
233 0 +ADORESS 0 THRU 10 +5 IJ & t24 

Al0 19 
X_V $37FF ! 

A9 22 1024 
i 

A8 
512 

23 256 : 
A7 1 128 ; 

A6 2 64 
I 

A2041 i 
A5 3 32 -AOOOO 
A4 4 16 
A3 5 8 

o o 

A2 6 4 i A1 7 2 ~ 

AO 8 1 $3000 I 
-5 V Z1 ~ 

233 H 
• ENABLE ($ 3000) ? PROG F 

1 - i 
M~M 

r17 

i 

-= 1 2116 

I 2129 

A 
07 

AF 16 06 

AF 15 05 

AF 14 04 

: AF 13 03 

AF 11 02' c c 
AF 10 01 

AF 9 00 

~2 
<5 V 

~ 

t24 & 
Ala 19 X-V $3FFF 

A9 22 1024 

I 512 
A8 23 256 
A7 1 128 I A6 2 64 A2047 

-+ 4-

A5 3 32 AOOOO 
A4 4 16 

B i A3 5 8 
A2 6 4 
Al 7 2 
AD 8 1 

.5 V 21~1 
13800 

233 G 
·ENABLE (t3800) ? P~GF 

MEM 

r17 
. -= 1 2716 

2029 

AF 
07 

AF 
16 06 

NOTE' AF 
15 05 

& AF 
14 04 

MEMORY ADDRESS RANGE. 13 03 
AF 

11 02 
AF 

AF 
10 01 

AF 9 00 A A 
."y2 

"- <DATA a THRU 1 
@233 

-
MEMORY NOANANOALf cl 833231eO I R I A MAGNETIC PER.jPHER,AlS INC. OPlRAJtONS 

C8=~lOlf\ .... t.,. 
LOC'~ 803 

COlllIMIiIT CMOSS 

234 I""", 4 IPAGE3-t26.4 19333 MEF NO 

.... - I -

I ,.) , , ) -, ~) J 



I' 
" 

D 

c 

-+ 

B 

217 
GND 

f 
" 

4 

+5 V 

2116 
3.9 kG 

P1 +TIE HIGH 

B) +1/2 CYL ENABLE 

233( T) -RESET 

-ENABLE (12000) 

... PHASE 2 CLOCK 

10 

~4 

"096 CNTR 
"040 
0420 

+1 

11,.!!. 

(. 

3 

+5 V 

40 uS -0, + 

IU • 

f 
~c 

... 
+5 V 

• • 0236 
50 kG 

47 kG s--r !20% 
1/2 W 

+5 V 

1137 
3.3 kO 

2 

. ~--,,-........ - 12( RS2 
~~ ________________________________________________________ ~11(RS1 

10. RSO 

, 
"1\, 

+5 V 

LSI 
PTM 

6840 
1327 

I 
DATA -
L 

1 

~ 

1 

B03-
TEST POINT P1)~NC 

+ CYLI NDER PULSE ( V ) 232 

B03-
-112 CYLINDER ENABLE P,\~ NC 

( 

I'" ~' .... n~ ... "' ... , .... -~~ I )-ill216 B01-41A 

233 

+OATA 
o THRU 7>-< 

W} 233 

Iii , 

CYLINDER PULSE CONTROL NOAMANDAlE 
OPfRATIONS c K M~.J!,I,!= I'ERjI'HEP,.A.lS INC. 

"t.QIlIrca.IWo\(~OI Q I CODE IDENT 
LOC • ~ B03 19333 

4 3 + 2 1 

o 

c 

.-

B 

A 



D 

c 

-+ 

B 

A 

4 

233 ( T) - RESET 
233 0 -ENABLE ($1000) 

233 ( 0 ) + TIE HIGH 

233 ( E +PHASE 2 CLOCK 
+READ 

3 -+ 

B03- Pl 
214 COl-42A 29B), +ON CYL SENSE '/ I 40" CAl 

225 802- 29A 29A), I -OUTER GUARD 8AND 0.5. III PB7 

224 C02- 26A 30B )( I +BRAKE ON 16 PB6 

224 802-228 27A), +SPEED OK 15 PB5 
GND 803-238 27B)( I -START 14 PB4 

/ I 1917 13 PB3 

~ 
+5V 

144 A04-33B 1 19A -SEQ HOLD 1521 

244 B04-33B 0 200 
.228 C02-29A ~ -(PICK tN + LOCAL) 

I 
I 

225 C02-42A 28A» I -INNER GUARD BAND PULSES 
225 C02-42B 28B» I +DUTER GUARD BAND PULSES 

2330 +AODRESS 1 

233 fR'l +ADORESS 0 ~ 
18 CBl 
19 CB2 
36 RSO 

35 RSl 

+5 V 

ho 

L-5I 

. PIA-I 

6821 
1342 

-Jl 

+5 V 

2 

B03-
39 10 -MPU FAULT Pl ~222 B02-29B CA2 

M. ______ --.:.-.:.:.R=-ET!.;R.:.::A:.=C..:..T_17~ 216 C01-04A 

g-'-- +SELECT OUT DRIVE ~216 BOl-4.3A 
PA7 -BRAKE ON ~224 C02-22A 

PA618,:....-________ -;:;:;~~~~=~-I/~216 BOl-36A PA5 J 

PA4 ~ + READY ~2~4 B02-10B 

PA3 4 +000 SLOPE ~ 213 BOl-33A 

PA2 3 -MOTOR START ~224 B02-18B 
PAl 2 +SELECT IN DRIVE ~ 216 B01-42A PAO 

07 

06 

05 

04 

o 
02 

01 
DO 

-INTERRUPT 
X) 233 

233 (K \. _ ENABLE (i1800) • I I I I I L2.!t:. RESET f20 
23" CS2 

If I I I 24 CSl 

Pl B03-
9 -SETTLED ON TRACK '~ 216 BOl-37A 

PA7 -DIGIT 3 ENABLE ~ ~ 422 §] Jl-12 

l:E: CSO 
25 ENABLE 
21 Rii 

222 B02-26A 38Br Pl ;VOLTAGE FAULT 
222 B02 _ 22A 34B ~( I +WRT FAULT 17 PB7 

228 B02-28B 33A)( I +SEEK ERROR 16 PB6 
222 B02-24B 33B S<" +(READ • WRT) FAULT 15 PBS 

222 B02-19A 32A), +[(RD + WRT) • ON CYL J FAULT 14 PB4 
222 B02 -20A 32B )'-1 +HD SEL F AUL T 13 PB3 I 12 PB2 

222 B02-27A 31A), I +FAULT ,---l.2 PBl 

GNO B03-398 35B >, I +CONTROLLER FAULT REQUEST 10 PBO 
/\ '/ I 18 CBl 

Ll..J I' ~t>CB2 
422 ~ Jl-10 31B),...L -CLEAR ALL FAULT COUNTERS ~ I 0915 40 .... CAl 

422 ~ Jl-08 30A),...L -DIAGNOSTIC STATUS REQUEST +5 V~ 1 kn 1 39" CA2 

NOTE: 

~ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 

LSI 

PIA - 2 
6821 
2042 

PAS 7 -DIGIT 1 ENABLE • ~ -11 
PA6

8 

-DIGIT 2 ENABLE ~ ~ I -09 

PA4
6 

+OATA 3 ~ -05 
PA3

5 
+OATA 2 -+ ~ -14 

PA2
4 

+DATA 1 • ~ -13 

PAl 3 +OATA 0 .1 ~ 422 ~ Jl~7 
PA0

2 
8 

IRQA~38!11 -INTERRUPT < 
IRQB p.~~3.!..7 ___ ~r y} 233 

07 26 07 106 27 061 I 05 28 05.1 
DATA 04 29 04 
- 0330 . 03 

L0231 02 
01 32 01 1 
DO 33 00.1 

+OATA 0 THRU 7>--< Z} 233 

.v 

MA~~~ PERJI'HER/-LS INC. I CONTROL AND STATUS 

88 ('Q\I'IIPDUA(~OI 

NORMANDALE I C 
OPERATIONS 

CODE IDENT 

19333 LOC'~ B03 

4 3 + 2 

-~ ) ) ) ) J-

o 

c 

.-

B 

A 

K 

;) 



" ... 

D 

c 

-+ 

B 

A 

( ( (: ( ( ~I~ " .. 

4 3. 2 1 
kt VIJIUN', 

LJ/:.':J.l..HI"'fh)N 

REVISION STATUS OF SHEETS 
A PEZ3000 RELEASED 
B PE49146 CORRECT LOGie OIA 

c PE~30 ONE TRACK Sl'EK 

I I 21 3141 51 61 7 1 81 9110 III 112113114115116117118119120 I D PE~59 SERVO OVERSHOOT 

[ PE50705 CORRECT LO 

AIAIAIAIAIA F IPE 50729 I EPRO" CHG I "A I, -l8 -"'W.n·, 
JJax TO RJaX :, 

BIBIBIA IA IB ~OJD8;N~O ~;~)( .-1 0 
CIBIBIAIAIB 

DIBIBIAIAIB 

EIEIBIAIEIE 

FIEIBIAIEIE 

GIE B I A I E IE 

HIE B I A I E I H 

J IE B IA IE IH 

KIKIKIAiKIK 

LIKIKIAIKIK 

MIKIMIAIKIK 

NINININININ 

PINININININ 

4 

VJBX • ZJex .- --------

ADD IDD STICKER MI' 

CHG RES ON -J8X MF 

CARD CHGS TO ADJBX IAEJBX MF 

P IDJ022131 CHANGE CAPACITOR LOCATION I MJ 11-5-121~ 

+--
r-~-~~------------------- ~ 

UNUSED LOGIC ELEMENTS 

+5 V 

+5 V 

uF 

421 ~ J1-03 

421 ~ J1-04 

-GND 421 ~ J1-01 

'-----------------G::..:t.:.:lD __ 421 ~ J1- 02 

t.!-J8!l'E I'I:! 71 

ELEMENT I LOCATION 

140 
20lLS 
175LS 

2918 
2118 
2408 

.01 uF FILTER CAPS 

E 
0141 
0308 
0628 
0718 
0818 
1158 
1418 
1834 
20.57 
2126 
2140 
2826 
3218 

L--

:) ~ J.Lw.' r':~1il M~~~~C P[RJf'H[R,r\LS INC . ~ .tr.d '/'1.[1 D ............. ,""' .... "" 

3 + 

OUTPUT 
PIN(S) 

6 
8, " 
8,9 

MICROPROCESSOR CONTROL 
DIAGRAMS 

TYPE.AD/AE JBl( LOC· ~ 803 

2 

"'-l HMA,,",.Al t 

0 ..... HAIIUN!,. 

19333 

cl 83323150 U I P 

231 I" ',I 6 1"3'-126.7 
1 ¥F:7612UIO 

c 

...r 

B 

I-

A 



4 3 ...- 2 
2108 

+5V~8 II 
7.15 kQ 1 I, 1 . 
:!:t % 330pF:!:10% ~1 l3 1 1 140 5 

B03- 2308 us 5 2 1 2 & B03 
229 C02-38B 36A»Pl -LYL SELECT +5V 1 ljlJ1... JI4 1018 148 4 +ON CYLINDER (uP) P1 21B-I 3.S kn 4 6 6 L@ r 7~ 223 

223 B02-G4A ~SA)'\. I -(PYlR ON "'C + RTZ SEEK) .5~ 195LS 0 10 l 0408 I r/ I ~ R 1808 L:.. "" CC 235 

I ®+PWR AMP PULSE II '"'--~ff - .",.. y ~ . I 235 BB I v- 2 1 12 --
GN. 80'-068 ,.. )" -GN. • '0 , - I ~ ~ 140

11 
1 I 

GNO B03-0" 05A)/ : -"'0 R '4 ,,'.8 .. SEC "'OIB " ,., 12 I 

W A04.20B-fT! '''" I .BlT ° .'V- 1508 ~"P.~' ~ I 
243 80.-20B- <> Z I 402 .Dtl~ ~ "B I - ~ I I 
144 A04-24B-t-;" l1B" I +BIT 9 10,.F I\. I --(PWR ON MC+RTZ SEEK) 0 I 

'" BO.-246- <> // cYLlNOER 9 A 233 I 

144 A04-24A-t-t" 07A" I +5V 1708 1 ADDRESS REG 16 ~- I 
244 BO.-24'- <> // I -BIT B 3.9'. .=:-4c 218LS • I 
'44 'O"22'-'T 0 B I I 'NR • 3208 2908 I 
244 B04-22A-O 8 I)~ +BIT 7 1RGTR ~ 200n I 

L..;;.,. I 519 ~ I 
r4'1 _ • 3 0254 -RESET lOP J::)... I 

T 6 1 CD 2 ® 233 I 
, CD 10 X ~NC 

T 5 4 CD 5 0 ~ 6 CD 7 9 +CAR BIT 0 "15A NC 

T 4 I " C. 12 8 -CAR BIT • T ~ NC 
14 CO 15 7 +CAR BI T 8 ~ NC 
3 2 6 +CAR BI T 7 I ~ NC 

I 4 0244 5 5 +CAR BIT 6 ~ NC , 14A NC 

D 

ON CYLINDER 

4 
CD 

6 CD 
13 

CD 
14 

CD 
3 
4 0244 

B02-25B 

~ 
l 6 7 4 +CAR BIT 5 13B 

1 ",0 3 -CAR BIT 4 ~ NC 

T , " 12 2 -CAR BIT 3 ~ NC 

41
243 

B04-19A--.JO~ 14 15 1 +CAR BIT 2 7r NC ~ I)~ ~'" -CAR BIT 1 I :~ ~~ 

11 

13 

14 

B 

A 

) 

233 (TN\. - RESET (PIAl ~33fM\ -ENABLE (taOO) 34" RESET 

233(0 '\:Y +TI£ HIGH 23"CS2 24 CSl 

233 JE\ +PHASE 2 CLOCK 'l..13. CSO 
233 (F '~+REAO 25 ENABlE 

21 R/Wi 
X 5 PA3 

o 3 PAl 

9 2 PAO 
8 1, PB7 
~ H pB6 
...2. H PB5 
5 14 PB4 
4 13 

,,3 12 PB3 
2 11 PB2 

\.. 1 10 PBl 

L 40 PBO 
CAl B03-

17A Pl 
217 COl-37A~> -TARGET VELOCITY 

235 V +CYLINDER PULSE 9 PA7 
235@ -RTZ SEEK 18 CBl 

233 ® +ADORESS 19" CB2 

233@ .ADDRESS 0 36 RSO 
35 RS' 

LSI 

PIA -0 

6821 

0642 

CA2~ 

IRQA~ 
IRQB~ " 

A) 233 

I 
DATA -
L 

.J; 

PA6~8 
PA5 7 

PA4 6 

PA2 4 

803- NC 
+ IN DIRECTION P/ )~ 

+112 CYL ENABLE ®235 I 

+INTEG SHORT I )~ 217 C01-29A 
+POWER ON MASTER CLEAR )~ 223 C02-28A 

'\. .DATA 0 THRU 7>-< @233 

CYLINDER ADDRESS REGISTER NORMANOALE I C 
OP~RATIONS N M~~~ f'[~I'HE~lS INC. 

CS:.5)I..OJ'tI ... Q,t,Ltt.l"""'~ICfoo 
Cl°9~3331 I~~~~o LaC' §I 803 

4 3 + 2 1 

) .) ) j) ) 

D 

c 

.J-

B 

A 

.-



(' ,!' , il 

, . 
-'. \ 

D 

( (' 

4 3. 2 

+ 5V +5V +5V 

I:\;INTERRUPT 
236 \!....J----
236 0-INTERRUP 

232 
-INTERRUP 

803-

24185 2019 <2316 
3.3 ~ n? 3.3 U)$ 3.3 k{l 

2 

2638 
+51J 

3.3 kU 
2645 

+51J~ 
33 k{l 

2335 

+

51Jl 33 k{l 

4 

+ 5 V 

+5 

38 139 135 18 
XTAL +5 VSB 02 ,37 

LSI 
R/W ~ MICROPROCESSOR 

6802 
VMA~ 2142 

(' 

+5 V 

0555 
I k{l 

(' (" 

, +TIE HIGH ( D) 232,236 o 

o 

BA~ 

r 
32768 eli 
~ 

C 1224 802-16A 4CA »Pl . (READY • ~) 
1229 Df c 

-+ 

B 

A 

+5 16384 

P) 
AORS 

RESET 

l 
:~~:l 
28 05 
29 04 
30 DATA 03 __ 

232 <.::J >-< +OATA 0 THRU 

234(0 
+OATA 0 THRU 

235 0 >-< +OATA 0 THRU 

236 r::"\ >-< +OATA 0 THRU 

20 ",5 

1849 .., 
07 

06 10 

05 11 

04 

03 

+5 IJ 02 

01 
31,02 J 
~~~ 

----,,-21 
0808 \00 IOL o--<::l J' I--Iup 61,9 kn __ 
!:,% 0908 

232(oA) -(PWR ON Me + RTZ SEE KI ,~ 

23~ ~ +POWER AMP PULSE 

236 AA • SEEK ERROR 

4 3 

~:-~~~!'~ P[RjrH[P,t\lS INC. 
i.:S.c:!f, .. ,"'., ...... , ... ' .... r ..... 

+ 

8192 g 
4096 ,R 

4 

~2 
2048 2Q. 

1024 
19 Al0 

512 
18 A9 

256 
17 A8 

128 
16 A7 

64 15 A6 

32 14 A5 

16 13 A4 

8 12 A3 

11 .-
4 

2~ 
1 9 

.ADDRESS 2~235 "'3 _ .. ADDRESS '-- 0 232, 235,23. 
+AODRESS O@ 232 235,236 ~ , 

1408 

'8 
1 , 

+AOORESS 0 THRU_~ 234 

1308 

350 ms 
±100 ms 

,- RESE T < T) 235, 236 

4-

B 

803- IA 
ERROR (,.PI PI)~228B02-36B 

MICROPROCESSOR 

LOC' ~ 803 

2 -, 
~l)AMANOAL t 

OPERATIONS 

UltH tLJ\:NI 

19333 

N 

1 



4 , 
233-0 

.ADDRESS 0 THRU 10 ·'5"V & t24 

A10 19 X_V $37FF 

A9 
1024 

22 512 
A8 23 256 
A7 1 
A6 

128 
2 64 A;!047 

I A5 3 32 -AOOOO 
A4 4 16 
A3 5 8 

o 

A2 6 4 
Al 1 2 
AO 8 1 $3000 

-5 V "~ 
233 H 

- ENABLE (~3000) ? PROG f . . 
MEM r -= 1 2716 
2128 

AF~ 07 

AF 16 06 

AF 15 05 

AF 14 04 

. AF 13 03 

AF 11 02 
c 

AF 10 01 

AF
9 DO 

-='y 2 

+5 V 

t24 & 
-+ ~ Al0 19 X-V $3FFF 4-

A9 22 1024 
512 

A8 23 256 
A1 1 128 
A6 2 64 A,'047 
A5 3 32 AOOOO 
A4 4 16 
A3 5 8 
A2 6 4 
A1 1 2 
AO 8 1 

-ENABLE (13800) 12"---,.. 
-5 V "0 83800 

233 G J a II ? PROG f 
17 ~ 

13" 21BLS 
2908 

2808 
MEM 

r 200 Q = 1 2716 
2828 

AF 17 07 

~ AF 16 06 

NOTE' AF 
15 05 

& AF 
14 04 

MEMORY ADDRESS RANGE. 03 
AF 

13 

AF 
11 02 

A 
AF 

10 01 

AF 9 DO 

J12 
'" -DATA 0 THRU 7 0 233 

MEMORY NOR"'''ND''lf CI 83323150 I u IN MAGNETIC P£RJPHEP,AlS INC. OPfR"flOHS 

~8 :=~::""'~""'''1.1JIf 
LOC'~ 803 

COCt lOtH! CROS$ . 
1",,111 4 }AGE 3-126.10 19333 REf NO 234 

- . , 

I ,),) 
" 

!) ,) .)) 



(' 

DI 

c 

~ 

B 

AI 
I 
I 
I 

( (". 

4 3 

-5 V 

-5 V 
+5 V 

f 
2818 
3.9 kn 9 

B03-
NC 38A»P

j
l +TIE HIGH 

j 
217 COI-38A ~) I +CYLINOEA PULSES 

I 40 uS -0. _ 

232 (B ) 
+1/2 CVL ENABLE ,. ---------'-"-1 

(~ 

... 

0236 
50 kn 
:!:20% 

-.J 1/2 W 

( 

2 

El03· 
TEST POINT PI ))l!A NC 

(" ("" 

o 

C 
232@+ON CYL (,..p) 

233 0 -RESET 

236 ~ +SEEK ERROR 2 "1 
1 

B03-
-112 CYLINDER ENABLE P~)-HL-NC 

233 

233 @ +RTZ ONE SHOT 

J) -ENABLE ($2000) 

233(E) + PHASE 2 CLOCK 

10 

74 
4096 CNTR 
4040 
0418 

+1 

11,.!! 1,9 

+5 V 

6 ~1137 
3.3 kO 

233 0 +AEAD J 
233 0 + ADDRESS 2 . 

233 0 + ADDRESS 1 
233 ® + ADDRESS 0 

M~"::'I~ P£R.jrHER,f.lS INC. 
is:iI ~''''·II' .... 1-"., '-r- ,,~I""" 

• 3 + 

~ 
12 AS2 

11 ASl 

10 ASO 

2708 4 5 I~ 
j 

I 6 -RTI SEEK BC 232 j 

j 

I 

+5 V I B • 
14 

IRQ 
LSI j 

PTM PUL~'7~ 216 BOl-41A 6840 
1326 

I 
DATA --
L __ I '1 

+DATA I A 
o THRU 7 >---< 'w) 233 

CYLINDER PULSE CONTROL NORMANDAlE 
OPIA"nONS c 

r.:::I I COD! IDINT 
LOC • ~ 803 19333 

2 



D 

c 

... 

8 

A 

4 
235 T -RESET 4. 3 '" 2 

~ 5~~I:LS 6 5 _ 2908 T, V 
_ 34 120 B03-

r--;--""110 -MPU FAULT Pl..4~n2 B02-29B 
233 (9 -ENABLE ($1000) 

23" RESET ~. 
~CS2 

v .. 2~ 146 1/ 

1517 -RETRACT I~~ 216 ~ 
233 I:; \. +PHASE 2 CLOCK ill CSl '''~ . I I 2S CSO TIT 21 EN~BlE 

B03- P R/W 

214 COl -42A 29B),- 1 .ON CYL SENSE ~ 1 I 40" 

225 B02 _ 29A 29A) '\. I - OUTER GUARD BAND 0 S -,--;:; .... CA 

1 

224 C02- 26A 3OB)<. ' .BRAKE ON . . L1l PBl 
224 B02 _ 22B 21A:) C • SPEED OK 16 PB, 
GND BO. _ 2.B 27B) ,~ _ START 15 P65 '/ I 14 PB4 

144 AD4. m .tfil"A , I IBIB • 5 V ",. " P B3 

244 B04- 33B~r;---....:S:.:E:.::!Q~HO~L::!D~_~~ __ ---2.~~-~ 
228 C02-29A ~ -(PICK IN • L02C~~) 

23.3 ( 0 ) • TIE HIGH 

I 
225 C02 _ 42A 28A» 1 - INNER GUARD BAND PULSES 

225 C02-42B 28B» I +OUTER GUARD BAND PULSES 

2330 +ADDRESS 1 

233 (R) .ADDRESS 0 

18 
CBl 

~CB2 
36 RSO 

35 RSl 

LSI 

PIA -1 

6821 
1342 

~t--- 8 I "r--
PBO - +SELECT OUT DRIVE ~216 
PA7

9 

-BRAKE ON ~ 224 

PA6

8 

+FINE ENABLE 1S.~216 
7 I " PA5 6 +SEEK ERROR 4A\233 

PA4 5 +READY \:Y' 1~~224 
PA3 TODD SLOPE I ~~ 213 
PA2 4 -MOTOR START I (g 224 

PAl 3 +SElECT IN DRI VE ..1 ~ 216 PAO 2 

IRQA 38~} _ INTERRUPT 
IRQB 37 ~ x) 233 

07126 07 

10127 06-'1 

I 05 28 05 ='I 
DATA 04 29 04 

- 03 30 03 

L 0 31 02 

Di 32 01 
00 33 DO 

~ 

C01-04A 

BOl-43A 
C02-22A 

BOl-36A 

B02 -lOB 

BOl-33A 

B02-18B 

BOl-42A 

t -RESET (PIA) ( 
+5 V TN) 232 

34 f20 

233(K" -ENABLE ($1800) I I I I I ~RESET Pl B03-

IIII ~~~~ 
~CSO 

25 ENABLE 

---~R/W 

222 B02-26A~ Pl +VOLTAGE FAULT 
222 B02-22A ~ I +WRT FAULT 17 PB7 
228 B02 _ 28B ~ I + SEEK ERROR 16 PB6 
222 B02-24B~ I +(READ· WRT) FAULT 15 PB5 

222 B02-19A 32A)"-..L +[(RD + WRT) • ON CYL ] FAULT 14 PB4 
222 B02-20A 32B )'\..l +HD SEl FAULT 13 PB3 

'" I 12 PB2 

222 B02-27A 31A),-1 TFAULT ~ PBl 
GND 803-398 35B >, I +CONTROLLER FAULT REQUEST 10 PBO 

& 
'/ 18 CBl 

I 19 
1 I f>CB2 

422 ~ Jl-l0~!!4:, -CLEAR ALL FAULT COUNTERS -=-I 2653 40" CAl 

422~Jl_0830A):-w- -DIAGNOSTIC STATUS REQUEST +5 V 1 kO 1 391\. CA2 

-SETTLED ON TRACK ~ 216 BOl-37A 
PA7

9 

-DIGIT 3 ENABLE I ~ 422 §] J1-12 

LSI PA6

8 

-DIGIT 2 ENABLE ~~ I -09 
PIA-2 PA5

7 
-DIGIT 1 ENABLE ~ -11 

6821 PA4
6 

+DATA 3 I ~ -05 
2742 PA3

5 
+DATA 2 ~ -14 

PA2

4 

+DATA 1 ~ -13 

PAl 3 +DATA 0 ~ 422 §l J1}(7 
PAO 2 8 

IRQA 38 _ INTERRUPT 
IRQB~3~7 ___ QK)1 

07 26 

106 27 

I 05 28 
DATA 04 29 0 
~ D3C3~0~ __________ ~~ 

LD2 31 0 
32 01 

01 00 
DO 33 

y ) 233 

36 
+DATA 0 THRU 7>----< 

Z) 233 
NOTE: 

& SEE CROSS REF NO 414 FOR CABl I NG INFORMATION, 

M~~C PERWHERft,lS INC. I CONTROL AND STATUS 

C!:8 c..Oh' ..... O!'lAlO'U·O ... ,U'N 

NDRMANDALE I C 
OPERATIONS N 

CODE IDENT 

LOC'~ B03 19333 

4 3 + 2 

) --,' .. ) , -, , 

o 

c 

~ 

B 

A 

,) 



II! 

" ( 
~". " 

4 3 

REVISION STATUS OF SHEETS 

~ I : 1
3

1
4

1 e I e 161
7/81

9 rO I" 112113114115116117118119120 
o ~ I: I: I: I~ 111111111111111 

BIB 

CIC 

-

c 

-. 

B 

804- +5 V J ffi 44A)~ P1 I '857 ., .' 2 "8) I + 22., ~ I 
T +10"0 75 PIN 

15 V FASTON J3,J4 I = E1 ~ 
)r'--7r--

-
• -5 V 

A 

4 I 3 

< (' ( (I 

+ 2 1 
REVISIONS 

I II[V. I [co. I DUCIIIPTlOli I OftFT I DATE rCHK'O 

A IPE23000 I RELEASED 

I MF 8-'3-BG 
1-6-82 

II PE42238 CHANGE I.C. "FAMILIES 
C DJ02075 CHANGE IC--

UNUSED RESISTOR PACKS 

LOCATION PINS r-+---+--------------------+--~-;---ID 

0264 4,7 
1014 4,7,8 
1026 6 
1044 5,7,8 
1054 3,7,8 

UNUSED LOGIC ELEMENTS 

& 

.1 /'oF FILTER CAPS 

+5 V I -5 V 

0214 1012 
0226 1122 
0235 1032 
0245 1042 
0255 1147 
1015 1262 
1025 2812 
1035 2822 
1145 2830 
1155 2837 
2814 2845 
2823 2855 
2831 
2838 
2846 
2854 

DRAWN 

_0' 

NOTES: 

& UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED, 

£ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

o 

---+-J2 

~:e.,.O"..,O~,."~..,-~~"..,~,.,,~..,-~O,,..,O~,.,,~ ... ~~ I 
3O~e0000000000000000000000006~600:;=+=11 J3 
60~ooooooooooooooooooooooOO OOO~31 J4 I : 0;;;;"""" "";" "";"" ° ~, 

0; I r-

EI 

GND FOR TERMINATOR 

APPLICABLE ONLY TO DUAL CHANNEL UNITS. 

E_EER ' DIAGRAMS 
~ r CROSS REF I S"EET tpiGf 

lPPlIOVEO TYPE CFAX LOC~ 804 so 241 • c·6 I 3-127 .. 2 1 REF 75.2 i61l 
81200507 

c 

~ 

B 

t-

A 



c 

B 

AI 

'1-

4 3 2 , 

142 A04-188 >-< -CH 1 CONTROL SELECT 
804-

343 C04-32B ~) .... P_1_-_CH--.:;;:l[:..;E:::.N:::A=8::::LE=-__________ _ 
+5 V 

6 
PIN 

P1 75 _ CH ][ CYL SELECT 

49 ~==:j~~~~~~==========~~~~=tC===~~~------~!t~~~~~~~ __ 1-________ -=_~CH~l[~'~HD~S~a~E~C~T~~ ____ -:==~~ :~S .,.. 2 -CH J[ CONTROL SEUCT .02 Cil4-00A . '8~S -,.G 2 _01 I CONTROL SELECT ... C04-'7I 

P 

55 1 33) .TAG 3 I .. ;. _ 13 .. ' ~S I 03 ~ -TAG 3 I-

I +CH]I +5V ... .!;L..~~ ......... ---I UNIT 
'-' SELECT TAG 

\243 (A ~ 

I 
I 

01 r 23 I -UNIT SEL BIT 0 
0"» S 53» I +UNIT SEL BIT 0 
~) Pi 24 » -UNIT SEL BIT 1 

~S I 54 ~~ +UNIT SEL BIT 1 

P 

.---, 
1023 
470 n 

~ 6 ~ 5 

TI il 
-E:- ~ 

1101~ l 
I 470 n I 

~'- 26 ... , I ,UNIT SEL BIT 2 2 1 
~( 56 C( I +UNIT SEL BIT 2 I 4 3\ 
~( P 27 « I -UNIT SEL BIT 3 I 8 7 I 

~( 57 ~~ I +UNIT SEL BIT 3 ~ _...,..,.._ 5.J 

-5 V 

11 

13 

B04-

'1 » 05B NC l!..--~~~~_~ 
I» 03B Ne ~~--~~~~--II 

+ CH ][ UNIT SEL BIT 0 

+ CH ]I UNIT SEL BIT 1 

+CH l[ UNIT SEL BIT 2 

I 

~~NC 
Br-ru- NC 

4~NC 
I 

~~~+-----~~~~~~ ~NC 

....... -.JVI""...-.r--- + 5 V 

15 

804-
225. 802-38A 13B~'P1 +UNIT SEt 
225 802 -35A 13A > I +UN IT SE' 

13 1B 246 804-RA 
12 246 804-38A ~ ___ ' 0:-. G 342 Co. -O&A 

1 344 C04 -108 
.- -~ •• _ •• - -CH ]I 

-- -~ •• _.. • 11 4 B SELECT COMPARE ~ NC 

Ci~~~~--~-~··f··g-~"~-~--------------------==================~9 225 802 _ 31A 1.A »: +UN I T SEI ~1I/1 Tr. ... ~ 
225 B02-318 15B )~' +UNIT SE' 

2 

:;,.- .... -.... 2 .. 8 

243~' + CH ]I SE' ~".&"'J: 
NOTE: 

-- _ ........ _--
& FLAT TO ROUNO CABLE ADAPTER ACCESSORY. 

4 3 

:) ) l~» 

+CH l[ SEL ENABLE ~ NC 

CH II RECEIVERS AND 
UNIT SELECT 

2 

I)" 
i,l » 

'0 

c 

B 

A-

"~ J' 



J( 

D 

c 

-. 

B 

A 

, 

4 

~ 
~ 
75 
PIN 

~ 14· 16~ 
3,J4 

I 

; I ;; ~ I 

26 

~ 44 ~ 
~ 1), __ , 

~ 34 ' 
PIN PIN J2 

(' 

+5 V 

0213 
20.0 kn 

!1% 

-OPEN CABLE OETECT 

+OPEN CABLE DETECT 

-UNIT SEL TAG 
+UNIT SEL TAG 

2821 
-5 V 

20.0 kn 

(~' 

3 + 2 

,--, 
I 

1013 
I 470 n 4 

F 
12 11 RCVR 
14 3

1 -= 949 

\8 7\ 9 
1008 

F 11 XIY 
16 51 10 ] 
L- J 7 5 

6 ] 
F 

1006 
1 3 

( 

A 

I + CH II UNIT SEL TAG 

+ CH lI. WRITE DATA 

+ CH II WRITE CLOCK 

242 

P1 " 
I / 
I" 

/ 

I" 

1 

B04-

~NC 

( (I 

> ;-~ 07 » I-GND± 

> 1 108~ -WRITE OATA 
> 1 120 ~~ i +WRITE OATA 

~ 
~ 

~ 
~ 
~ 
~ 

!1% 
r 'I I 470 n I I 
18 7i 1 

'6 5 1 I 
2 ] 

F 

'15 

~] F 
13 

~ 343 C04-38A 

~ 343 C04-34B 

~B_ -CH II OPEN CABLE DETECT1 : 
~NC > 1 I 06 ) 1 - WR I TE CLOCK 

) I 119 ~ 1 +WRITE CLOCK 

222 C02-

343 C04-

75 
PIN 

~ 
~ 
~ 
32.:f. 

I 118') J-GND 

) '-' ~ 

B04-
HB ),-Pf 

31B I 
-D.C. MASTER CLEAR 

1'/ 

5,J4 
-BIT 0 

~( I +BIT 0 

~~ l -BIT 1 
+BIT 1 

I 

12 1 I 
14 3 I 

r - -I- t-- - rL--...J 
6 5 2 3 I 

1
1014 

82 n I 
~-'--'- ....... Y1l 

=--

11~5;- ,l 

18 
470 n 

7 I 
16 51 

~2 1~ 
14 3 1 

'-- -l 

Ir - - -,<11 T5 V 
j12 

1026 I +!5V 
-!5 V I 3.9 kIll 022!5 

L~ :- _J 3.9 kll 

3 

~ 1 16 ~ 23~LS J. 
+CH II SEL ENABLE 

5 230LS -I 
" 0208 

10 0208, 1 

~ ---- ----, ;-1054-l 
RCVR 

3.9 kn 1 
9~~ IS (11 

9 104 
F 11 11 + 5 V+CH]I BIT 0 

I", XIY 
10 ] 14 1 +CH I BIT 0 

15" F 13 11 1 +CH][ BIT 1 

14J 12 I +CHI BIT1 

1r-: F 3 \1 +CH ]I BIT 2 

I r--.., 

II~; 
16 I +CH I BIT 2 

I 
1046 I I 470 n F 5 11 +CH ]I BIT 3 

-BIT 2 ~2 1i 
L __ ---l 

+CH I BIT 3 

I +BIT 2 4 3 I 

12. 
~,~ -BIT 3 1 8 7 I 

-5 V 

143 A04-

143 A04 

143 A04 

1~3 A04-

~( 1 +BIT 3 ~6 5i 
'-- __ -l 

242 C 
+CONTROL SELECT 

-
>-< 

>-< 
>-< 

NOTES: 

& 
& 

4 

+ CH I BIT 0 

+CH I BIT 1 

+CH I BIT 2 

+CH I BIT 3 

THESE SIGNALS ARE ALSO CREATED ON THE CH I I/O CARD AND ALL 
OUTPUTS ARE TAKEN FROM THERE. SEE CROSS REF NO 143. 

FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

3 

..li~ 
-WRITE GATE 140LS 11 

13 0248 

I 

II 
I 

,---i~ .8 -READ GATE 
I ,1.Q. 

-SERVO OFFSET 

I 
_2~6 POSITIVE 

......! 
-SERVO OFFSET 

I 
1 I--

2" 3 NEGATIVE 

'----

CH II RECEIVERS 

2 

1/ 

I 
I 
I 
I 

B 2421 

I 

>-< I '" 20B rJJ. >-<1 // (') 
>-<i_'\." 19A ~ 
>-< // 0 
>--<1--".,- 18A rT 
>-<1 // ~ 

>-< '\." 20A Q;J-
>-<1// 1 

I 

229 C02-32B 
232 B03-11A 

229 C02-30A 
232 B03-03A 

229 C02-258 

232 B03-048 
229 CO2 -25A 

232 B03-058 

I 
I 
I 
~NC 1/ 

I~NC 1/ 
"~NC I / 

& 
i~NC 

o 

c 

IB 

A 



DI 

c 

-+ 

B 

A 

I 
.-"' .. ,-) 

4 3 + 2 1 

144 A04 -ZZB >-< +CH:I BIT 4 

144 A04-Z1A >-< +CH:I BIT 5 

144 A04-Z1B >-< +CH:I BIT 6 

144 A04-Z2A 
>-< +CH I BIT 7 

I I I I 

/}, - CH JI EN"'" +CN ]I BIT< 229 C02 _ 0.8 

243 , +CH I 81T 4 232 003-12A 

+CH ][ BIT 5 >-< 229 C02-04B -81T 4 .eN I 81T '>-< 2'2803-13A 

'81T 4 +CH l: 81T • 229 C02-0" 
-81T 5 +CN I 81T • 232 80'-148 
.81T 5 +CH n 81T 1 229 C02-40A 

+CH :1 BIT 7 232 1W3-08B 

I 
I 

-BIT 6 I 

.BIT 6 -CONTROLL'R FAULT CLEAR 

-BIT 7 

'81T T -AOOR'SS MARK 'NABL' ~ NC 
.CONTROL SELECT -RTZ SEE' ~ NC 242 C ,-----

P 

& 

lOA -DATA STROBE EARLY ~ NC 

05A -DATA STROBE lATE ~ NC 

>-< + CH I BIT 8 I 
144 A04-24A I 

11026 -, 

~ 
~ 

228 

) 

-BIT 8 
+BIT 8 
-BIT 9 
+BIT 9 

1242 0 +TlE HIGH 

1 

L __ -.J 

+CHIBIT8 !~ 
+5 V + CH II BIT 8 +> 229 C02 -31A 

232 803-07A 

4E4B 229 C02-33B 
I 232 803-118 

342 C04-198 
I 344 C04-13A 

+CH II BIT 9 

I -5 V -BIT 9 (CH lI) I 29A 
P 1 +BIT 9 (CH lI) ~ 344 C04-03A 

76 ~9 I -SEQ HOLD -SEQ HOLD ~ 344 C04-04B 

~ 29 ~J3 -SEQ PICK IN -SEQ PICK IN ! ~>fsi-O- 236 B03-19A 
~ ~228 B02-35B 

B04- 60 PIN 75_~IN ~ 
B02-31A 348» P1 -SEQ PICK OUT -SEQ PICK OUT J4)~~ 

NOTES: 

& 

4 

THESE SiGNALS ARE AlSO CREATED ON THE CH :1 
IIO CARD AND All OUTPUTS ARE TAKEN FROM THERE. 
SEE CROSS REF NO 144 

3 

) 

CH ]I RECEIVERS AND 

2 

) ,) ,,) 

ID 

c 

B 

A 

,J-



(' t , 
4 

B04-

343 C04- 24B 42B ): 

343 C04-138~ 
DI 343 C04-09A~ 

222 B02 -27A 40A): 

228 B02- 28B 438 ): 

226 B02 -18A 36A ): 

c 226 C02 - 16B ~ 

. ~ 
134 A03-41A~ 

224 B02-l0A 41.6. ); 

B 

223 B02 _ 07A 368 ): 

113 A01-18B 43A ): 

P1 + CH J[ ENABLE 

I 
I -CH l[ DISABLE 

I 
~. +FAULT 
I 

I +SEEK ERROR 

, 
I 
I 
I 
I 
i +SECTOR 

I 
I + INDEX 

I 
I 
I 
I 
I 
J +ADDRES$ MARK 

I 
J +UNIT READY 

I 
I 
I 
I 
I 
L +ON CYL I NDER 

I 
I +SERVO CLOCK \ 9.67 MHz ClOCK) 

A NOTE' 

(:'. 
3 

+5 V 

I 

+5 V 

t 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

1 kO 

2839 

1 kD. 

( ( 
2 

10 

I 13DRVR 
I 176A 

2856 

1 ~ X/V 
2 & F2,3- 13 

~ F2 F2,3- 12 

~~ X/Y 
6 F13- 8 

~F1 F1:3- 9 

r1 

-5 V 

~kl' CRVR 
176A 
2840 

~~ X/V 
2 & F23- 13 

~ F2 F2'3- 12 

~~ X/V 
6 & F1 3- 8 

....!.. F1 F1:3- 9 

i11 
-5 V 

10 

13DRVR 
116A 
2848 

1 
~~ X/Y 13 

3 F2,3- 12 
~F2 F2,3-

----E..-~ X/V 6 & 8 
4 F1,3- 9 

>--- F1 F1,3-

,,1 
-5 V 

" 
DRVR 
116A 
2824 

----L ~ X/Y 2 & 13 
3 F2,3- 12 

I 
5 F2 F2.3-

~~ X/Y 8 
F13- 9 

~F1 F1'3-

I J11 
-5 V 

+FAULT 

-FAULT 

+SEEK ERROR 
-SEEK ERROR 

+SECTOR 
-SECTOR 

+ INDEX 

- INDEX 

+ADCRESS MARK 

-ADDRESS MARK 

+UNIT READY 
-UNIT READY 

+ON CYLINDER 
-ON CYL I NDER 

+SERVO CLOCK 
_SERVO CLOCK· 

-GND 

* - CH l[ DISABLE 

1 

ill 
,----A----.. 

75 
P PIN 

J3,J~ ~~ 
~)-!l-IC 

P ,/ 
~~ 
~)-2L 
, 

I < 
1/' 

I 
I 
I 
! , 
I < , 
I, 

P 
I 77 

~>-:-:
~)21-p 

I < 
~~ 
~)-lQ-I / 

I 
I 
I 
I 

p 

, 
~o ~ 
~ ~ I( 
~ p ~ 1/ , ~~ 
~)-!Z-I < , 

I 
I 
I 
I 
I , 
I( 

26 ~ 

~~ 
~~~ 
PIN "34 PIN 

J2,\: 

~>+ 
~ ~~ T S>-;-I( 

1(' , ~ ~ 

246 
'--./ 

+ CH J[ ENABLE 0 246 

(-

APPLICABLE ONLY TO UNITS WITHOUT LONG LAST SECTOR. 
i 'CODE 'DENT , C ' I 

CH II TRANSMITTERS 

2 

( 

o 

c 

B 

A 



o 

c 

B 

A 

I 

4 3 .. 2 J 1 

B04-

343 C04- 248 "28 ): 
P1 

I 
\,:1 
I ~::::~:~ 

222 B02 -27A 40A): I 

... 1 228 B02 _ 288 43B ): 

I 
I 
I 
I 
I 

333 C03- 40A 36. ): 1 
I 

226 C02 - 16B ~ ) I 
I 
I 
t 
I 
I 

) I ., I 134 A03-4tA 418 ): 

224 802-10A 41A ): ) I 

+04 :.a: ENABLE 

-04 J[ DISABLE 

+ FAULT 

+SEEK ERROR 

+SECTOR .. m 

+INOg;X 

+ADDRESS MARK 

.UNIT READY 

I' 
I 
I 
I 
1 

223 802 _ 07A 368 ): 
, +ON CYLINDER 

I 
113 AOt -188 "3. ); I .SERVO CLOCK t 9.17 .... 1 CLOCICt 

NOTE' 

.5 V 

J 

+5 Y 

t 

& FLAT 10 ROUND CABLE ADAPTER A~CESSORY. 

4 3 

.) .) ) 

1 kn 
10 

43DRVR 
176A 
2856 

1 ~ X/V 
2 & F23- 13 

~F2 F2:3- 12 

~~ X/V 
6 F13- 8 

~F1 F1:3- 9 

111 
-5 V 

10 F3 1 DRVR 2839 176A 
2840 

1 1&11 ~ ~ X/V 
2 & F23- 13 

~ F2 F2'3- 12 

~ ~ X/V 
,& F1.3- 8 

...!. F1 F1,3- 9 

!11 
-5 V 

10 
13DRVR 

116A 
2848 

1 
~~ X/V '13 

2 F23-

~ F2 F2.'3- 12 

~~X/Y 6 & 8 
4 F1.3- 9 

-F1 F13-

f1 
-5 V 

4' DRVR 
176A 

1 2824 

~~X/Y 2 & 13 
3 F2.3- 12 
5 F~ F2.3 __ 

6 cl x/v 8 
F1 3- .9 

~F1 F1'3-

J11 
-5 V 

,) 

-

2 

) 

+FAULT 

-FAULT 

+SEEK ERROR . 
-SEEK ERROR 

& 
r---"------. 

75 
P PIN 

J3 .J~ , ~~ 
~)-U-1 <: 

I/. p 

, ~~ 
~)2L I( 

1/ 

1 
I 
I 

+SECTOR MOD I, 
p 

~~ 
• 25 ~ - SECTOR MOD I < 
• p 

+INDEX 

- INDEX 

+ADDRESS "'ARK 

-ADDRESS "'ARK 

+UNIT READY 
-UNIT READY 

+ON CYL I NOER 
-ON CYLINDER 

+SERVO CLOCK 
_SERVO CLOCK 

-GND 

-£" 
- at ]I DISABLE 

+CH 1I ENABLE 

" I , ~>-4-
~}-!-Q-l~ 

1 
I 
I 
I 
I, 

p 

~o ~ . ~ I( 
• p ~ 

I ~, ~>4-
~)-!!-I (~ 

I " 
I 
I 
I 
I , 

.'10.. "7 ,~ 
Ie ~/l5 ~~)-!-=!-

261 PIN "34 PIN 
J2, 

1 < ~~ ~ ~~ 1>>-7-I) • 7~ 

, 246 

246 

D 

c 

.. 

J. 

) ) 



I ,; (, 

c 

B 

4 

804-

133 A03-27A~ 

133 A03-Z.8A 37B ): 

Pl 

I 
I 
I 
I 

I 
I 

"I 242 804-108 38A ): 

344 C04-148 38B ): 

342 C04-358 31B ): 

242 804-108 32A ): 

227 802 -30A 32B ): 

I 
I 
I 
i 
I 
I 
I 
I 
I 
I 

245 G 
- CH ]I DISABLE 

+READ DATA 

-READ CLOCK 

+ CH ]I SELECT COMPME 

+ CH II SEEJ< END 

+CH J: BUSY 

+ CH ]I SELECT COMPARE 

+WR I TE PROTECTED 

245 0 + CH ]I ENA8LE 

NOTE' 

( (i 

3 • 
10 

3
0RVR 
176A 
2816 

~~ X/Y 2 13 
3 F2.3 12 

~F2 F23-

~~ X/Y 8 
Fl.3 

~~1 Fl,"" 9 

I J~\ 

Ii DRVR 
176A 
2808 

.-1~ XI' 2 & F2'2 13 

~ 2 F2:~ 12 
5 

~~ X/Y .. 8 
4 Fl • ...- 9 

~Fl Fl'" 

~\ 

l' 3 DRVR 
176A 
2832 

----1~ X/Y 
2 & 13 
3 F2,3- f2 
5 F2 F2.3-

~I!l X/Y 6 & 8 
F13-

4 .... 1 Fl:3- 9 
--

-5 V 

( 
2 

+READ DATA 

-READ DATA 

+READ CLOCK 

-READ CLOCK 

+UN I T SELECTED 

-UNIT SELECTED 

+SEEK END 

-SEEK END 

+BUSY 
-BUSY 

+WRITE PROTECTED 

-WR ITE PROTECTED 

-GND 

-GNO 

-GND 

-GNO 

-= 

( 

~ 
,----IL----.. 

J2 

I ~ ~~ 
I ~ 15 

I ~ 17 

I ~ 05 

I ~ 04 
I ~ 

I 
I 

I 09 

I ~22 
I ~ 21 
I ~ 23 

I ~ 10 

I ~ 11 

60 
PIN P 

I 

I 

I 

I 

I 
I 

34 
PIN 

I ~ 
I ~ 
I ~ 

~ 
~ 
~ 
~ 
~ 
~ 

I / 

I ~ ... 
I / 

I I 

I 
I I 
I I ... 

I I / ... 
I I / 

I I ~ 
I I ~ 

~ 
~ 
~ 
~ 
# 
~ 

I I ~ 
\ I ~ 

75 
PIN 

J3.~ 
I < 21 

II p 

~ 
~ 

... 58 i 
T(S 28 : ~ ~ ~ 

p 

. 60~ ~ 
:~ --':'-""::S::"':PA"::'R=E-":"I ~~S 30 * S~ 

26 34 
PIN PIN 

Ne +SPARE J2» 24 (-, )~ 
NC -SPARE I» 12 I )~ 

+SPARE I » 26 I )~ 
:~ -SPARE I» 13 I I )~ * -GND I» 25 ~ : »)-f-

~1""'1 

( 

o 

c 

B 

~ FLAT TO ROUND CA8LE ADAPTER ACCESSORY. 

AI IA 

CH]I: TRANSMITTERS 

4 



.~ 

~ 

• 



(, { ( 
4 3 

REVISION STATUS OF SHEETS 

I 1213141 SI61718191101111121131141ISI16117118119120' 

°1 I~I:I:I:I:I~IIIIIIIIIIIIIII 

I I I I I I I I I I I I I I I I I I I I I I 

c 

-+: 

B 

• +5 V 804- p, +, V !L I 
::: )~ , ] + 18," F • , " ~ I T:tlO'£ T 

-= 15 V -= 

-
r 

• -5 V 

A 

.....J..." . I/,-F r 

4 r 3 

( ( (' (' 

• 2 i 1 
REVISIONI 

I Ith. I leO. aac..na. , ORF ~ lOAH l~ .. ",-Dl 

UNUSED RESISTOR PACKS 

1~25000 I R£LU5[O 
PE62248 

C IOJ02075ilC CHANGE 
~~8"81 

MJ P'6~ 

LOCATION PINS I I 10 

0264 4,7 
1014 4,7,8 
1026 6 
1044 5,7,8 
1054 3,7,8 

UNUSED LOGIC ELEMENTS 

/\ I ELEMENT I LOCAT.IONJ OUTPUT 
~ PIN(S) 

NOTES: 
1-75LS J 0228 C 5,6 .& UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

.1 ,..F FILTER CAPS 

+5 V I -5 V 

0214 1012 
0226 1122 
0235 1032 
0245 1042 
0255 1147 
1015 1262 
1025 2812 
1035 2822 
1145 2830 
1155 2837 
2814 2845 
2823 2855 
2831 
2838 
2846 
2854 

o 

o 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

Ir"""",oo~~J2 
:;~::'::: ::" ".,,,, '" "":;:-::+= J3 60 0';;"-' J .),;l ~' .) .):: 0:;:' :;J 0 0:;).).) 9 0 ~ ¢ 0 0 0 0 31 ! :::;:m::""" :;;; "'" ""''':,' .... 

1 
) 
E1 

GND FOR TERMINATOR 

APPLICAEl..E ONLY TO DUAL CHANNEL UNITS. 
COot 'OINT 

CHANfifH][ I/O 19333 
DIAGRAMS 

c-w~s --r~ 

TYPE OFAX 1..0C· 804 .: 

.. 2 1 .... : 7811'''2 

>-

c 

~ 

B 

I-

A 



D 

c 

B 

A 

~) 

4 

142 A04-18B 
>-< - CH I CONTROL SELECT 

B04-

343 C04- 32B ~'- P1';'CHlIENABLE 

P 

3 5 i 33 
E7, 03 ~ 

+TAG 2 

-TAG 2 

+TAG 

- TAG 

3 

+5 V . -. -
+CHIIUNIT ~ 1

243 
(A l SELECT TAG L ~n.J 

.'\. I -UNIT SEL BIT 0 

:(1 +UNIT SEL BIT 0 

- UN I T SEL BIT 1 

~s i 23 ' ~ 53~: 
~s Pi 24: .(1 +UNIT SEL BIT 1 

1 
~ 54~ 

I 
\ 

.'\. I -UNIT SEL BIT 2 
:, I +UN I T SEL BIT 2 

\. I -UN I T SEL BIT 3 

~5 t 26 ~ 56~ 
~5 Pi 27' 

:( 1 +UNIT SEL BIT 3 ~ 57~ '/ 

225 B 
225 B 

225 B 
225 B 

~Pl +UNIT SEL SWITCH 0 
~ I +UNIT SEL SWITCH 1 

~V +UNIT SEL SWITCH 2 

K +UNIT SEL SWITCH 3 

I 8 7, 

6 5 
I 2 1 I 
I 4 3, 
L- ....J 

11016- l 
1 2 

470 n ,\ 
I 4 31 

I 8 71 

' 6 5 
L- __ .J 

G) + CH]I SEL ENABLE 

NOTE: 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 

_J ,) 

F RCVR 
9·:9 

1018 
9 X/Y 
10 ] 

15 

14 ] 
1 

~J 
~J 

T12 
-5 V 

3 

F 

F 

F 

F 

11 

13 

3 

5 

2 

+5 V 
+ 

~ _ .-ill 

I 

0264 
1 kn 

.~ I 

I 

I 
! 

I 

'1'5 V 

~l 

- CH II CYL SELECT PI 

- CH II HD SELECT 

- CH II CONTROL SELECT >--< 
- CH I CONTROL SELECT >--< 

1 - +CONTROL SELECT (C) 243 
244 

B04-
+ CH II UNIt' SELECT TAG P I )~ NC 1- i "r--

+5 V 

CHII UNIT SELECT TAG I )~ NC 

I 

+ CH II: UNIT SELECT BIT 0 

+ CH II UNIT SELECT BIT I 

+ CH l! UN IT SELECT BIT 2 

+ CH l! UNIT SELECT BIT 3 

~11056 ;l 
:4 3 11 

''\. ~NC 

~NC 

~NC 

~NC 

1/ 

" / 

I" 
I" , 

/ 

I 
I r 10261 

I I 3 9 "I 1 1470 n ~, I 

I 3 '2'J 1 ~F I ~ - - -' 2 12 L_ - - i 
13 230LS - 0256 _ i 
~ 0208 T 470 pF ~ 10261 (1 ) I 

~ ~ II 3 9 Idll •• V I 
J G EA = I:B '. '-- - .... I 
15 ~ , 
~ 8 524LS +TlE HIGH 244 i 

C02-11B 

C02-26B 

342 C04-

344 C04-17B 

~ 4 0218 t b +CH II 0 
12 2 A In. S 9 SELECT COMPARE I " 
10 6 12 I '" 
~ G CO 175LS 

1 8 ~I>C I 
14 4 B lli R 0228 8 l

10B 
246 B04-32A 

246804 - 38A 
342 C04-05A 
344 C04-10B 

) 

11 2 _s.E:I,.~~J. I 
9 1 COMPARE - CH II I ! 4 8 SELECT COMPARE '\. 

~. . J7. ~ y------ NC 

CH::n: RECEIVERS AND 
UNIT SELECT 

2 

", 

+ CHlI SELECT ENABLE 1 , , ~ ~NC 

-) 

o 

c 

B 

A 

_I) 



( ( 

D 

c 

+ 

B 

A 

4 

& 
~ 
75 
PIN 

3 .J4 
-OPEN CABLE DETECT 

+OPEN CABLE OETECT 

-UNIT SEL TAG 

+UN I T SEL TAG 

\. 

0213 

+5 V • 
20.0 kn 

!1" 

3 

( ( (I .MIl 

( 

2 

A 242 
B04 -

~NC + CH II UNIT SEL TAG P1 

2821 
-5 V 

20.0 kn 
A ! 1" 

+ CH II WRITE DATA 

+ CH II WRITE CLOCK 

~ 343 C04 - 38A 

~ 343 C04- 34B 

-----+? 
I ) 

~ y--- NC 
- CH II OPEN CABLE DETECT I 

r;:::-- (1) 
... 5 V r-

5 2 3 1026 + 5 V 6 
3.9 knl 

1
1014 0225 

82 n _J 3.9 kn I 
'"----

(1) 
+CH II SEL 

ENABLE 
B 242 

P1 - D.C. MASTER CLEAR 
222 C02-

343 C04-32B ~ -CHlI ENABLE 

75 
PIN 

143 A04-20B 

143 A04-19A 

143 A04-18A 

143 A04-20A 

NOTES, 

-BIT 0 I 3~9~ 
+BIT 0 .:;) 
·"T1 ~--

. +BIT 1 

-BIT 2 
+BIT 2 -BIT3 L __ --' 

+BIT 3 

242 \£.; .CONTROL SELECT 

- WR I TE GA TE 04A 

>--< +CH I BIT 0 ~ NC 
>--< + CH I BIT 1 • READ GATE I 

>--< + CH I BIT 2 ·SERVO OFFSET I )~ Nt POSITIVE OBA 

>--< + CH I "T 3 ·SERVO OFFSET i>-""'- Nt MEGA T I VE 03A r==- Ne 

& THESE SIGNALS ARE ALSO CREATED ON THE CH X X/O CARD AND ALL 
Ov7P",TS ARE TAKEN FROM THERE. SEE CROSS REF" NC 14~ 

.& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

CH l!. RECE IVERS 

4 I 2 

229 C02 -328 
232 B03-11A 

229 C02-30A 

232 603- 03A 

229 C02-258 

232 603-048 

229 C02- 25A 

232 603-058 

& 

o 

c 

+-

B 

A 



, 

D 

c 

B 

A 

i~~ ;I' 

4 

144 A04 - 22B 
>--< + CH I BIT 4 

144 A04-21A >-< + CH I BIT 5 

144 A04- 21B >-< +CH I BIT 6 

144 A04-22A >--< + CH I BIT 7 

& 
~ 
75 
PIN 

243 E CH JI ENABLE 

~~ 
~~ 
~~ 
24~ 

~~ 
~~: 
~~~ 
~~ 

. J4 

I 

1 

1 

I 
I 
I 

I 

144 A04 -24A 
. -< 

·BIT 4 

+BIT 4 
-BIT 5 
+BIT 5 

-BIT 6 
+BIT 6 

-BIT 7 
+BIT 7 

242 C 
+CONTROL SELECT 

+ CH I ~IT 8 

~'~ 
3,J4 

~ 12' ,) 
,;". I ~ 42 ~ 
'( 1 

~~ 
~~ ,\.-.1 

'/1 

I 

-BIT S 
+BIT S 
-BIT 9 

+BIT 9 

I 242 D 

I 
I 

+TlE HIGH 

3 

4 F 

r1043 1 1 RCVR 

Is 
470 n 

7 1 

949 
9 1038 

16 
] X/Y 

5 10 

2 11 15 
'4 3 1 14J 
L- J 1 

2 ] 

r 1036- 1 r-+ 2..c 

12 
470 n 

1 I -+ ~J 
~12 

14 3 I 
t S 7 

-5 V 

6 5 I 
L __ ...1 

1 1 iC33-l RCVR 
949 

, 470 n 1 1028 
S 7 9 X/Y 

1 6 5 1 10 ] 
'2 l' 15 

14 3 1 14 ] 

L __ ..J 

~J 
'~J 

.12 

·5 V 

2 

1~4~1 
I 3.9 kn 

4 .1(1) 5 V 
11 1 I I + 

F I , 3 

F 13 1 I I 
I 2 

I 
F 3 i 

I 6 1 

1 F 5 I 
~ -----' 

...1£~ 
13 140LS 11 

0238 
-J- S 
~ 

-2-6 
4 

"'2 -3 
1 - ~-

5 
& 

6 
140LS 

4 0258 

1 1026 -, 
3.9 kn I 

I 5 (1) +5 V 

F 11 1 I 1 
4 

I 
F 13 1 I 

L __ -.J 
F~ 

F~ 

B04-
+ CH 1I BIT 4 >--<Pl",22B m 

>-< 1// to + CH I BIT 4 
+ CH II BIT 5 >--< ,,21A ~ 
+ CH I BIT 5 >-< 1// tAl 
+ CH 1I BIT 6 >-< I" 21B ;:::: 
+ CH I BIT 6 >-< // iAJ 

>-< I '" 22A jgj + CH 1I BIT 7 
+ CH I. BIT 7 >-<1// ~ 

1 

I 
I,~ -CONTROLLER FAULT CLEAR 
1/ NC 

-ADDRESS MARK ENABLE I.~ / NC 

-RTZ SEEK I~ 
1/ NC 

-DATA STRDBE EARLY 

"~ / NC 

1 

. DA TA STROBE LATE I" 05A 
/)--- NC 

1 

I 
>-<1 B + CH I BIT 8 

+ CH 1I BIT 8 >::-<-B,24A IA 
'/ ~ 

+ CHlIBIT 9 I,~ 
I / 

I 
t 

1 

-BIT 9(CHTI) I 29A 
i 

229 C02-03B 
232 B03-12A 

229 C02-048 
232 803-13A 

229 C02-03A 
232 B03-148 

229 C02 - 40A 

232 803-088 

~ 

229 C02 - 31A 

232 803-:- 07A 

229 C02 - 33B 
232 B03 -118 

342 C04- 19B 
344 C04 -13A 

4 -03A 

76 ~9 I -SEQ HOLD ·SEQ HOLD //33B _ .. __ 4 -04B 

~ ~ -SEQ PICK IN -SEiJ PICK IN I t~ 236 B03-19A 
~ 29 J3 ~ 228 B02-35B 

I + BIT 9 (CH TIl I «33A ;~~ , 

B04- 60 PIN 75 PIN 
228 B02-31A~) P1 -SEQ PICK OUT -SEQ PICK OUT J4)~~ £ 

NOTES: 

8 THESE SIGNALS ARE ALSO CREATED ON THE CH I I/O CARD 
AND ALL OUTPUTS ARE TAKEN FROM THERE. SEE CROSS REF 
NO 144 

ill FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 

,- ..,;J" , 

CH II: RECEIVERS AND SEQ POWER 

3 2 

) ,) ~ 

o 

I 
C 

+-

B 

A 

) 



(" 

D 

c 

B 

A 

t , 
4 

B04-

343 C04 - 24B 42B ): 
P1 + CH]I ENABLE 

1 + -CH II: DISABLE 343 C04-13B --fTl 408" 
343 C04-09A~' 

I + FAULT 222 B02-27A 40A ): 

228 B02-28B 438 ): I + SEEK ERROR 

I 
1 

I 
I 
I 

226 B02-18A 36A ): I +SECTOR 

I 

226 C02-16B ~ I +INDEX 

, 
I 
I 
I 
t 

134 A03 - 41A ~ I +ADDRESS MARK 

I 

224 B02-10A~ J +UNIT READY 

I 
, 
, 
I 
I 

> I 223 B02-07A 36B ): 
+ON CYLINOER 

I 

( 

,I 113 A01-18B 43A ): 
-SERVO CLOCK (9.67 MHz CLOCK) 

NOTE' 

8 FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

L~ ____ ~ __ 
4 

~" 

3 
+5 V 

- ~ - -

1 kil 

J 

2839 
+5 V 

I k~ 

/ 

3 

( 
.. 

10 

13
DRVR 
116A 
2856 

1 ~ XIY 
2 & F23- 13 

' ~ F2 F2:3- 12 

~ ~ XIV 6 8 

~ 
Fl.3-

9 Fl Fl.3-

~11 
-5 V 

[1' JRVR 
176A 
2840 

~~ XIY 
2 & F2.3- 13 

~ F2 F23-
12 

,..?-W XIV 6 & Fl.3- 8 

~ Fl F 1.3-~-
~11 

-5 V 

10.1 
i3DRVR 

H~A 
2848 

~~ XIY 13 

; F2,3-t\12 
~ F2 F2,3-

~l!J XIY 6 & 8 
4 Fl,3- 9 

~Fl F1,3-" 

. p1 
-5 V 

ri' DRVR 
116A 
2824 

-----..L ~ X I V 2 & 13 
3 F2.3- 12 

5 F2 F 23 --~ XIV 6 
& F 1 3-

8 

~ ,,9 
Fl F I 3-

.11 
~5 II 

. 

( 
2 

.. --.-

-- - -

+FAULT 

- FAULT 

( 
, 

& 
~ 
60 75 
PI'" P PIN 

J3 .J~ 
-" :~~-. 
,~~ I( 

P 1/' 
+SEEK ERROR __ ~ ~~ 

~~ -SEEK ERROR < 

+SECTQR 

-SECTOR 

+INDEX 

/ 

J2 ~ I 

26 34 
PI'" PIN 

~~ 
~)-ff-

, " I I 

- INDEX -==-:I4 ~~ ~~ 
~;r-£-JO -GN~ -/ 

60 75 
PI'" P PIN 

+ADDRESS MARK J3 J4, 

~o ~ 
·ADDRESS MARK 

+UNIT READY 
-UNIT READY 

+ON CYLINDER 
·ON CYLINDER 

+SERVO CLOCK 
_SERVO CLOCK 

',GND 
, 

I < 
/ 

I " 
I < 

" I 
I 
I 
I , 
I < , 

20 ~ , P 

,~~ 
~~ 

p 

~~~ Ht-4)-2L 
J2...:::. 

PIN _ 34 PIN 

~~ 
~ 

~ 

" 02: I;",' M ~("Q,T"7?-;-
~~ 

- CH II: DISABLE 

+ CH II: ENABLE 
.----0 246 

---~~~~~~---------~246 

CH n TRANSM,TTEPS 

2 

'"'" ai· 

\ 

o 

c. 

B 

A 



D 

c 

B 

A 

,~ 

4 

B04-

133 A03- 27A ~ 

'33 A03 - 28A 37B ): 

242 B04 - 'OB 38A ): 

344 C04 _ ,4B 388 ): 

342 C04-35B ~ 
242 BO,. - 10B 32. ): 

227 B02 -30A 32B ): 

NOTE, 

245 G 
- CH]I DISABLE 

P1 
+READ DATA 

I 
I -READ CLOCK 

I 
I 
I 
I 
I 
I + CH]I SEL£CT COMPARE 

I 
I + CH]I SEEK END 

I 
I 
I 
I 
I 
I + CH J: BUSY 

I + CH]I SELECT COMPARE 

I +IlRITE PROTECTED 

245 0 + CH JJ: ENABLE 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 

) 

3 

10 
3

DRVR 
176A 
2816 

~:J X/V 2 13 
3 F2.! 12 

~F2 F2~ 

~6 ~ X/l 8 
F1.3 

~, F1." 9 

_~: 1 
-5 V 

ri' DRVR 
176A 

~ 2808 

~ X/l 
2 F2," 13 

~ F2.3 12 

~~ X/Y 8 & ,. 
4 F1.~ 9 

~F1 F17 

t~ 1 
-5 V 

1 

n3DRVR 
176A 
2832 

~ ~ MY 2 13 
3 

F2.~ 
12 1 

5 
F2 F2,~ 

'-----6 ~ X/V 8 

4 
F1.~ 

9 
1 F1.~ 

--
-5 V 

3 

) ) 

2 

+READ DATA 
-READ DATA 

+READ CLOCK 
-READ CLOCK 

+UNIT SELECTED 
-UNIT SELECTED 

+SEEK END 

-SEEK END 

+BUSY 
-BUSY 

+IlR I TE PROTECTED 
-IlRITE PROTECTED 

CH ]I TRANSMITTERS 

2 

) 

-GNO 

-GND 

-= 

-GND 

-GND 

-:. 

1 

& 
~ 

J2 

I y~; . ) 
I 

I ~ 15 
I ) 

I 

: ~ 1~17 I 

I ~ 05 I I ) 

+ ~ 04 
I I ) 
I I 

I I I 
I I I I I 

I I I 
I 

I Oll 
I 

I I ) 
I ~ 22 I I ) 
1 ) 21 I I ) 
I ) 23 

I ) 10 
I I ) 

I 6 11 

I I ) 

I I ) \_, 

60 
PIN P 

J3~ 
I ( 21 
I /. P 

I ~S ~: t s 
P 

34 
PIN 

~ 
~ 
~ 
~ 
~ 
~ 

~ 
~ 
~ 
~ 
# 
~ 

75 
PIN 

~ 
~ 

~ 
~ 

SPARE I) 60 t ~~ 
:~ - SPARE :)S 30 :~ 

I P 

NC • SPARE I» 55 + )~ 
NC -SPARE I» 25 t )~ 
NC .SPARE I» 48 +P )~ 
NC - SPA~~) 18 + »)-2Q-

o 

c 

+-

B 

A 

,) ) 



( 

o 

-

c 

-+ 

B 

-

A 

( ( 
,4 3 

REVISION STATUS OF SHEETS 

BIBIAIAIAIA 

C I B I A IA I C I A 

.. +5 v -- .T " -8-57--11r--, /I>-F- - & 
!l22J£F T' ~ T +10.,. _ 75 PIN 

15 V":, FASTON J3,J4 I ~ ~ 
I -~D ~ . 06A ~ I-GND 

068 ~- I I 
23A) I 

238) _1-...,._. 
39A :>_1_ . 
398 ~) I-GND 

I .-5V 02A)~! rOY 12561 1"/1>F 

-,. +f!10"Y. 
028". I - 22 /l>F I 

'1'5 V ':' 

4 , ~ 

(, 
~ 2 

UNUSED RESISTOR PACKS 

LOCATION I PINS 

0264 4,7 
1014 4,7,8 
1026 6 
1044 5,7,8 
1054 3,7,8 

UNUSED LOGIC ELEMENTS 

& 
ELEMENT I LOCATION 

175LS I 0228 

.1 /l>F FILTER CAPS 

+5 V I -5 V 

0214 1012 
0226 1122 
0235 1032 
0245 1042 
0255 1147 
1015 1262 
1025 2812 
1035 2822 
1145 2830 
1155 2837 
2814 2845 
2823 2855 
2831 
2838 
2846 
2854 

o 

0) 

OUTPUT 
PIN(S) 

5,6 

(! ( ~i , 
I 1 

REVISIONS 

------~~~=~:- ---I; .. _-~t,:_,~. U, __ ~7' 
~_=_t::'7::=:r.:_::_:~'::-;-=---------------- ~~ji_;~'~--- . 

--i--'--

--1-=-~4 _ "I -~l n 

-+-----\----------- - \- --t----

1 I· 1 . -=-J=1=r;1 
f 
I 

NOTES: 

& UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED_ 

~ FLAT TO ROUND CA8LE ADAPTER ACCESSORY 

& INDEX/SECTOR CABLE DETERMINATION_ JUMPER 

Ie 

I 
i 

~-

IB 
I 

'NOU ."0 
I 
I S£~TOII 

.,UB
f

, 

A. 
_COM ~ 

El A 
GNO FOR TERMINATOR 

AL CHANNEL UNITS 
DII •• " T JoI_.,. "pr,t IlliNT C 
C:ICC"ID 19133 C 
PhU, ~~~~~~ ___ --__ ~~~ 

.~o LOC: 104 :0-.' 24' 5otHt, 0,6 
- .. -~----

-," 2 -. , REf·75121eat 1"'\\1.) 



D 

c 

B 

AI 

I ~-I 

43.21 

142 A04-18e >-< -CH I. CONTROL SELECT 

804-
343 C04' 32 E! ~)~P_1_-_C_H_]I;;;...:E:.:.;N:::A:::B::.L::.E ___________ _ 

+5 V 

~ 

~)~~7~~----~~4-~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ I.,;U~-110 

~) -TAG 2 
~) -TAG 2 ~ t!t!~ l.ut!-t!oo 

1 --- - -------- --~ 4 

l ~ 
342 C04-08A 
344 C04-178 

~S I ~~ ~S: ~~:~ ~ 
+CHII 1--' 

UNIT +5V.(1)02~ 61 

1243 (i;) SELECT TAG L 2.!ll..J 

p 

~~ ! 23 I -UNOT 

~53~~ 
~s Pi 24S~ 
~ 54~ 

P 

SEL BIT 0 
SEL BIT 0 
Sf.L BIT 
SEL BIT 

~s i 26~ I ·UNIT SEL BIT 2 
~ 56 ~ -UNIT SEL BIT 2 

~$ Pi 27; 1 ·UNIT SEL BIT 3 
~ 57," I -UNIT SEL 81T 3 

804-
138 ,PI -UNIT S~I 

225 B02-3eA ~ I -UNIT SEL SWITCH 1 
225 B02-35A ~ 

~" .UNIT SEI C:WITt"1-I ~ 
225 B02-37A /", 
225 B02-37B ~) ·UNIT SEL :;WITI.,;t1 ,) 

, .- --, 
1023 
470 n 

I 8 •• 7 1 

~ 
L! ~v._ 3J 

r 101;- l 
I 470 n I 

2 1 

14 :: 31 
I 8 .¥. 7 

6 5 
~ 

- CH II S!;,I C'iJADI IC' 

NOTE: 243~' 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 

) ) 

·5 V 

~ 

.. I 

.wn • nw_ -----, ( f ) ~:l 

804-
__ H - n ___ ' p~ » 05B NC 

-" - _ .... w ____ , I )~ NC 

I 

I 

13 

+CH ]I UNIT SEL 81T 0 )~ Ne 

I" 1~)-ili!NC + CH ]I UNIT SEL 81T , 

'" 

+CH II UNIT SEL 81T 2 I )~ NC 

I W I I I 26B 

1- I I I 1 )~NC 

I I I 

;) 

r 10261 
+5 V I 

,., . 
[' 3_9 kO, 1 1 

l3 __ ~230LS 
I 
r 

13 0""" I 
-&~~~~+5V I 

1 

1
10B 

246 'B04-32A 

6 246 B04 - 38A 
G -- 342 C04 -05A 

-CH ]I 344 C04 -lOB 

SELECT COMPARE ~ NC 

12,4,8 12B 

-.L +CH ]I SEL ENABLE , )~ NC 

CH ]I RECEIVERS AND 
UNIT SELECT 

2 . 

) :) 

o 

c 

.. 

B 

A 

,) 



(I ( 

c 

B 

A 

4 

£ 
~ 
7S 
PIN 

~~ .. . 
~ .... : 

-#7.~' ~ 52 ~ 
34 .... , , 
PIN 
o ~); ~UI>: 
~) 1108, 

~> I 120): 
~) I 106): 

~) 1'119) 
~) I 118 ): 

\ I >. 

Z2Z C02-

3,J4 

PI 

343 C04- ~/ 

75 
PIN 

----u-z 0.. ' ~~~ 
I,J4 

1 
I 

'" ' 1 

~ 34 ~ 

27~S t ~~~~ 
I 
I 

J 
" I 

:< ' 
'/ 

C' 

+5 V 

0213 
20.0 kn 

!n 
·OPEN CABLE OETECT 

+OPEN CABLE DETECT 
-UN I T SEL TAG 
+UNIT SEL TAG 

282' 
-5 V 

20.0 kn 
!n 

r-
6 

1
1014 

82 n 
I 
""'---'---

-D.C. MASTER CLEAR 

-.~ - _ .... _--

-BIT 0 
+BIT 0 

-BIT 1 
+BIT 1 

-BIT 2 
+BIT 2 
.BIT 3 

+BIT 3 

242 C 
-CONTROL SELECT 

I 

'43 404-

143 A04 

'43 A04 

143 404-

. -
>-< 

>-< 

>-< 

NOTES: 

+CH I BIT 0 

+CH I. ~T 1 

+CH I BIT 2 

+CH I BIT 3 

(' 
3 

r '-;;-5;- 1 , . RCVR 

18 
470 n 

7 I 1~!~ 
9" 

16 51 J x/v 10 
2 1 15 

'4 3 ' 14 ] 
L- -.J ,,, 
I .., 

I @~ 12! 
I 

1046 
I 470 n 

2 1 I 

' .. 3 ' 
lB 7 I 

-5 V 
6 5 I 
~ __ ..J 

& THESE SIGNALS ARE ALSO CREATED ON THE CH I 110 CARD AND ALL 
OUTPUTS ARE TAK£H FROM THEM. SEE CM>5S REF NO 143, 

& FLAT TO ROUND CAlLi ADAPTER ACaIlORY. 

4 3 

F 11 

F 13 

F 3 

F 5 

! 

( ('! ( 
2 

A 242 

+ CH II UtlT S£L TAG 

+ CH n. WRITE DATA 

+ CH II WRITE CLOCK 

P1 
B04-

~NC 

-CH II OPEN CIUii..E DETEJ 

~ 343 C04-38A 

~ 343 e04 -34B 

~ y--- Ne 

... 5 V+
5V 

0225 
3.9 kQ 

I +CH II S£L ENABLE 
B 242, 

t 
_ .. - _.,.---- , 

~1Q;"4-1 
3.9 kn 1 

15 IH V 
>-< I" 20B ~ 11 + 5 +CH II BIT 0 

14 I +CH I BIT 0 ~I// 10 
1 I +CH JI BIT 1 >-<1 ,,19A rr= 

12 
I +CH I BIT 1 >-<' // 0 

II +CH II BIT 2 >-<1 .... , lBA ~ 
16 I +CH I BIT "2 >-< rr 1 

>-<' ,,20A [2;}-11 +CH II BIT 3 
L __ -...J 

+CH I BIT 3 >-<1// 1 

I 

229 C02-32B 
232 B03-11A 

229 C02-30A 
232 B03-03A 

229 C02-258 
232 803-048 
229 C02 -25A 

232 B03-058 

I 
I 

...1l..~ 
-WR ITE GATE I 

1 .. OLS 11 ··~NC 
13 0248 I" 
J~ 

.READ GATE I'~NC '- 10 ..8. 
>-'-"- -SERVO OFFSET I-~NC ,--2~ 6 POS I T IVE 
~ -SERVO OFFSET I' 1 ~ 
"'2 3 NEGAT IVE I~NC 

& 

~ 

CH II RECEIVERS 

2 

o 

c 

+-

IB 

A 



o 

c 

-. 
B 

A 

144 A04 -22B 

144 A04-21A 

144 A04-218 

144 A04-22A 

fA 

4 

>-< 

>--< 
>-< 

>-< 

+CH I BIT 4 

+CH I BIT 5 
+CHl. BIT 6 

+CH I Bll 1 

~ 243 E - CH n ENABLE 
75 
PIN 

,J4 

I 

1 

~~ 
-#7~ 
~~ 
2.4~ . 1 

I 

I 
1 

'f 1 
-3~ 
~~~ 
~~~ 1 
~~~ 

-BIT 4 

+B I T 4 
-BIT 5 
-B I T 5 

-BIT 6 
-BI T 6 

-B IT 7 
-B I T 7 

242 C 
-CONTROL SELECT 

144 A04 - 24A 

3, J4 ~ 1, .... J; 
~~ 
~~ 
~~ 

I 
I 

I 

>-< - . ~ : BIT B 

-BIT 8 
-B'T B 
- B IT 9 

-BI T 9 

/ 

r 242 0 
-TIE HIGH 

1 

I 

.-

3 

4---">1F 

11043 1 1 RCVR 

18 
470 n 949 

11 9 103,a 
'I', XIY 

16 5 10 ] 
2 1 . 151', 

'4 3 ' 14 ] 
L- J 1-.1' 

2 ] 

1
,036

- 1 ~ r-+ 
12 

470 n 
-.1. I r' ~J 

~12 
J4 31 

-5 V 
18 7 

6 5 ' 
L- __ ..J 

"1 Il033-l ACVR 
949 1 470 n 102B 

..8.. 71 91', ] XIY 
6 5.1. 10 

'2 1 ' 15.1'> 
I 4 3 1 14 ] 

L- __ -' 

WJ 

'~J 
~'2 

·5 V 

• 2 

I ~4:;-1 
I 3 9 kO 

4 .1(1) 5 
I I· V 11 

F 
, 3 I 

F 13 I' 'I 
2 

F 3 1 1 

I I 6 1 

F 5 1 1 
~ __ --1 

.J1.~ 
140L5 11 

13 023B 

'-t--2-~ 8 
..-!Q 

'---t-2 ~6 
4 

~ ~3 
1 

..--~ 

5 
& 6 

1<&OLS 
4 025B 

1 1026 -, 
3 9 kO I 

15 (11 +5 V 

11 1 I I 
F '4 I 13 1 F L __ --1 
F~ 

F~ 

1 
/' 

B04-
+CH n BIT 4 >--< P1,,-, 228 ro:-

>--<1// 1 + CH I BIT 4 
tCH II: BIT 5 >-<,,21A ~ 
+ CH :1 BIT 5 >-< J // 1 

+CH ][ BIT 6 ~:,>21. ~ +CH :1 BIT 6 

tCH n BIT 1 >-< _,,-,22A 1 
+ CH I BIT 1 >-<1// () 

I 
I 

I)~NC -CONTROLLER FAULT CLEAR 

I 
·AuDRESS MARK ENABLE I~NC 

-All SEEK I,~ 
1/ NC 

·DATA STROBE EARLY I)~NC ----

1 

·DATA STROBE LATE 1--" 05A />--- NC 

I 

I 

~,,24AB 
+CH I BIT 8 

+Qi n BIT 8 _.---- ';I'~ 

+CH n BIT 9 I)~ 
I , 

! 
, 

I 

I 

-BIT 9 (CH n) I " 29A 

229 C02 - 03B 
232 B03-12A 

229 C02 -04B 

232 B03-13A 

229 C02-03A 

232 B03- 14B 

229 C02 - 40A 

232 B03-08B 

& 

229 C02 -31A 
232 B03-01A 

229 C02-33B 
232 B03-11B 

342 C04-19B 
344 C04-13A 

4-03A 

76 ~9 I .5[Q HOLD • -SEQ HOLD //~33B _ .. __ 4-04B 

-:-::7 ~SEQ PICK IN -SEI./ PICK IN ! ~ 35A 236 B03-19A 
~ 29 J3 22B B02-35B 

60 PIN 15 PIN 1:\ 

I + BIT 9 (CH n ) I ,~344 
~"'4'" 

228 B02-31A ~) PI -SEQ PICK OUT -SEQ PICK OUT J4)~)-D-m 

"40TE5 

& THESE SIGNALS ARE ALSO CREATED ON THE CH I 
ItO CARD AND ALL OUTPUTS ARE TAKEN FROM THERE. 
SEE CROSS REF NO 144 

CH II RECEIVERS AND SEQ POWER 

L--. 
4 3 2 

,~ ) ) ,) ".) ) 

o 

c 

.-

B 

A 

, 



t 
" 

o 

c 

-+ 

B 

AI 

I 

( c ( ( 
4 3 .. 2 1 

-5 v 

~ 
1 kn 

& 804-
. 428 )-!1 +CH II ENA8LE 10.1 

343 C04-248 " 1 ~DRVR ~ 
60 75 
PiN P PiN 

176A 
2856 

J3J4~ -FAULT . ~ 45 ~ 
-FAULT I 15 )-!.!-

I p 

543 C04-15B~, I -CH II DISABLE 1 XIV 

343C04-09A~" I 2 & F23_ 113 --
40A )' t +FAULT I ~ F2 F2' 3 [i2 

222 B02 -27A " I ~~ X/~ -

438 ),1 +SfEK ERROR 6 & F1 3 l.! 
2~8 B02- 288 4 . - kg 

I t----'- Fl Fl.3-
1 

I -5 V 

I lOr 

-SEEK ERROR ~~~ 
-SEEK ERROR I :~~ 

I 
I 
I 
I 

I +5 V ~F'3DRVR t 2839 176A 
, 2840 P 

1kn ...l-~X/Y I ~ 36A "I +SECTOR 2 & 13 +SECTOR ,5 77 
226 B02 -18A ~/ 3 F2.3- 12 _ SECTOR I (: 25 ~ 

I ~ F2 F23- /. P ~ 

.,.!.,d X
/

Y '~ , • 42A ..... ,j +INDEX 6' F13- 8 + INDEX ,,4 ~ 
226 r"~-16B---" 4 • 9 -INDEX 1(: 18 /"]() I ~Fl Fl.3- , ~ 

" III I 
-5 V I 

I 10.1 I 
I ,F.30RVR 

176A I I Z848 p . ~BX/Y I 
41B )' I +AOORESS MARK ~. & '13 +AODRESS MARK '~O ~ 

134 A03-41A r" 3 F2.3- 12 -ADDRESS MARK I < 0 "'42 
I ~ F2 F2.3- , P . ~ 

1 ~~X/Y 'I ~ .. 41A )' .UNIT READY 6 & 8 + UN. IT READY ,49 ~ 
224 BOc-10A 4 Fl.3- 9 ·UNIT READY I (19 ~ 

I ~Fl Fl.3- , ~ 

I ~ J'l I 
-5 V I 

I I n10F3 I I DRVR 

I 176A I 
2824 

~~X/Y' I 36B ).......l +ON CYLINDER 2 &. 13 -ON CYLINDER ..... , 47 ,~ 

( 

223 B02-07A ." 3 F2.3- 12 -ON CYLINDER I (:~~/l5 
I' F'2 F2.3- ;: ~ 

SERVO CLOCK ~ :J X/Y 26 IN _ 34 PIN 

B 43A )' I 19.67 MHz CLOCK I 6 & 8 -SERVO CLOCK J2 ''-_1A!1,~ 
113 ACt-18 4 Fl.3- g _SERVO CLOCK I (~{M 

I 
~ Fl F13· -GND I t("""Q'1f'7>-;-

+6V ~11 .L )r----+-7~ 

~
~4 10 ·5 V -= F3 

I kQ I DRVR - CH II DISABLE / 2 
A+B J76A G 46 

I n 2006 , .eH n ENABLE 0 , .. 
CO~A L 2 lei XIY 13 • SECTOR J.2 ..... ~6 P JJ &-:t ~I:J F2,3 12 • _ SECTOR 1 < 13 ~ FF 

'::' ~ F2 F2.3- 1 ' 

~181 XIY 8 + INDEX ! '~4 HH 
FLAT TO ROUND CABLE 4 P Fl,3- 9 -INDEX t( ~ EE 
ADAPTER ACCESSORY. ~ FJ FJ ,3- I / 

IHSER T JUMPER FROM A + B TO J 11 
COM FOR INDEX AND SECTOR IN THE 5 

NOTE· 

& 
& 

CH ]I TRANSMITTERS 
COO! tDINT I 

L 
A A"O B CABLE!. ~T JUMPER 'ROM - V 
A TO COM FOR INDEX AhD SECTOR IN THE A 

4 3 + 2 

( 

D 

c 

+-

B 

A 



o 

c 

-. 

B 

4 

B04 -

133 A03- Z7A B4 

133 A03_Z8A
37B 

): 

Z4Z B04-10B 38A ): 

344 C04-14B 38B ): 

34Z C04-35B 31: ): 

Z4Z B04-10B~ 

ZZ7 BOZ-30A 3ZB ): 

'''0 G 
- CH l[ DISABLE 

Pl 
+READ DATA 

I 
I -READ CLOCK 

I 
I 
I 
I 
I 
I + CH n SELECT COMPllRE 

I 
I + CH II SEEK END 

I 
I 
I 
I 
I 
I + CH 1: BUSY 

I + CH n SELECT COMPARE 

I +IIIRITE PROTECTED 

Z45 0 + CH n ENABLE 

NOTE' 

3 

~ FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

., 
2 

10 
3 DRVR 

176A 
2816 

~~ XIY 2 13 
3 F2,3 12 

~1<-2 F23-

~~MY 8 
F1,3 

~ 1 Fl," 9 

J~\ 

r;' DRVR 
176A 

~ 2808 

~ X/Y 2 F23 13 

~ F2:3 12 

~~ XIV 8 
4 Fl,3 9 

I--F1 Fl" 

~~ 1 
-5 V 

]'00" 176A 
2832 

---1.~ XIV 
2 & 13 
3 F2,3- 12 

F2 F2,3-

~~ XIV 6 & 8 
F1 3-

4 1 F1:3- 9 

-5 V 

+READ DATA 

-READ DATA 

+REAO CLOCK 

-READ CLOCK 

+UN I T SELECTED 

-UN I T SELECTED 

+SEEK END 

-SEEK END 

+BUSY 
-BUSY 

+WRITE PROTECTED 

-WRITE PROTECTED 

-GND 

-GND 

~ 

-GND 

-GND 

-= 

1 

6 
,--- ~ 

34 
PIN 

26 
PIN 

J2 16 

I ) 03 

1 ) 15 
1)17 

I ) 05 

I S 04 

I 
I 
I 

I Q:l 
I ) 22 

1 :> 21 
I ) 23 

I ) 10 

I ~11 

60 
PIN P 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 

I 
I 

I ) ~ 
,~ I ) 

I j 
I j 
~ 
~ 
~ 
~ 

I j 
I ) 

I 

I 

I 

I 
I 

I I ) 

I I ~ 
~ 
~ 
~ 
~ 
# 
~ 

I I ) 
I I j 
I I ) 

I I ) 

'-' 

75 
PIN 

J3~ 
I~ 21 

I/' P 

~ 
~ 

I ~~ ~: t ~ ~ ~ 
P 

. 60i ~ 
:~ --':'--=S:"':PA'::'R=E-';"'I -?s S 30 * S ~ 

26 34 
PIN PIN 

-GND J2» 25 ,-, »-!-
.,£:0 '-' 

D 

c 

+-

B 

AI fA 

CH ]I TRANSMITTERS 

4 ":I 2 

J) ,~- ) ) ) ) 1-



I , 

D 

i 

·1 
I 
1 

BI 
I 
i 
I 
i 
! 
~ 

A 

(~' (I' 

'" 3 

REVISION STATUS OF SHEETS 

I 1213141516171819110 III 112113114115116117118119120 
AIAIA 

F 
~ , 

r---+-r--t 
I ; , ' 

r-~--f-4 
I , 

I 

.--t---: : I 

NOTES: 

1. UNLESS OTHERWISE SPECIFIED: 

ALL 14 PIN IC'S HAVE PIN 7 CONNECTED TO GROUND 
AND PIN 14 CONNECTED TO +5 V. 

ALL 16 PIN IC'S HAVE PIN 7 CONNECTED TO GROUND 
AND PIN 16 CONNECTED TO +5 V. 

& INPUT PINS OF UNUSED LOG I C ELEMENTS ARE GROUNDED. 

& SEE TABLE FOR .1 uF FILTER CAPAC I TOR LOCAT IONS. 

DRAWN 

CHECKED 

APf>ROVEO 

4 3 

(1 

.. 2 

FIL TER CAPS & 
. j uF 
+5 V 

0741 2041 
0754 2054 
1341 2628 
1428 2641 
1454 2654 
2028 

UNUSED LOGIC ELEMENTS ~ 
ELEMENT LOCATION O~T~~T I 

146LS 2940 12 

140LS 2927 8.11 

140LS 2140 11 
208LS . 2953 

(" 

I 1 
'lEV1SI0N~ 

~ Eeo D~SCRIPTION 

~!PE.23000 RELEASED 

( Ii , 
ORFT IOAT£ I CHJ('O 

-- I")~ ,:)[~ 

I I 10 

I I 

- -, 

z 
( 

-

£ 
uF 

-+ 

I r 
Ie 

+-

B 

I-

A 

SECTOR COMPARATO R . N I A I MAGNETIC PERWHERIUS INC OtAGRAMS .a ~:::::~"""'"'''I''''' I TYPE· EttNX 

+ 2 , RIEl" 11204>GOA • 



o 

c 

+ 

B 

A 

I .-

4 

22B)' NC • 

NC 22A): 

NC i9A ): 

~ NC7. 

333 A + SET SECTOR 

333 B 

+BUS BIT 7 

+BUS BIT 6 

+BUS BIT 5 

+ BUS BIT 4 

~ 
pJ£ 

1111 
I I ~ 

+5 V ~ CD f!-

226 C02 - 16B ~ 

NC 05S)' 
NC O4B): 
NC 03A)~ 

NC 038): 

+INDEX 

+ BUS BIT 3 

+BUS BIT 2 
+ BUS BI T I 

+BUS BITO 

3'n C 

4 

) 

1328 
I kn 

.J-Q.. CD 6 

~ CD 2 

~ CD 
3 

- J6 CNTRl - 500lS 
5 " G2 1027 

4 l-

e a +1 

t-
El _I 

~~ 
~GI 

""C 
14 R 

~ 
~ 

1111 
II ~ 

~ CD 7 

.,J.Q CD 6 

~ CD 
2 

~ CD 
3 

.,!::- JI6CNT1 ~ 500lS 

rt~I~O 
~ 

El +1 

~ 
El -I 

~~ 
~GI 
~C 

14 R 

) 

3 

I 

3 

+ 

9 C 
I" R 

l'RGTR 
520lS. 
1553 

4CD ~ 

5 CD 
~ 
7 

~ 
12 CD 10 

~ 
13 CD 15 

~ 

9 
C 

I R 
RGTR 
520lS 
0353 

4 CD 2 

~ 
5 CD 7 

J T5-12 
CD 

~ 
13 

CD 
15 

~ 

M~~I,!= rER,JPHER,A.lS INC 
(II) c..0Nt1P, QUA(ClIJt'OIt.AI'o. .. 

,) 

2 

+5 V 

1441 
I len 

II 
~16 I 

,-r!2-8 501 
II 4 A 1540 

12 2 
13 I ~ A>B 
~I- A'B 

14 m76 ..L A<B 
,...2..8 

5 4 B 
4 2 
3 I 

II 
----2.. 16 I 

10 8 501 
II 4 A 0340 

12 2 I 13 I A >B ..!L 

*-ct; A'B ~ 
A<B 2 

6 8 
5 4 B 

4 2 
3 I 

SECTOR COMPARATOR 
''''",,', "'Ie IVII ..... • I\, 

lOC: COl 19333 

2 

) 

1 

/ 

; 
" 
( 

1 

333 

333 

3l~ 

33"5 

3l'5 

3~3 

3~'5 

33~ 

,) 

o 

c 

:+ 

B 

A 

A 

I) 



( 

o 

c 

.. 
B 

A 

I ,-
4 

( 
3 

I , ( 

+ 2 1 

NC 33B» -SET SECTOR I 'S' NC ~> 'SEEK END '940 • SET SECTOR 
0 33Z 

33ZG)-------------------· 

-WRT GATE 

- RD GATE 

GND C03 - 23 A ~) + MOD SECT CODE 3 
GND C03-23 A ~) + MOD SECT CODE 2 
GND C03-UA ~) + MOD SECT CODE I 

C03-01a !!.!4) + MOD SECT CODE 0 

332 

2 

4 
5 

+ REC READY )~ NC 12 ,--

.----------------0332 

,~'61 I 8 501 

4 A
I053 

2 

A>B~ A. B 14 

A <B 2 

~'I 4 4 B 
2 

3 

13 A>Bp5 

A.B 14 ~ 
A <B 2 +5 V 

2554 

~ T ",00 SEC I ~ODE 6 I kO ~ 141B 

2 
+ MOD SECT CODE 4 

+1:854 
C03-HSB 08B)~ I kO 

( 

228 B02-1U 30B» +SECTOR ~~--------------------~II 
+SECTOR MOD "~14~ A04-36A 

, LM~ a04- 3fS A 

I :.~T~~r~~~~'~!lI,Al., Ir..C SECTOR COMPARATOR 

LOC: ~ CO! 

4 3. 2 --r-

NOAMANDA~E 

OPUATIONS 

1'J333 

332 

I 

" 

o 

c 

B 

A 



~, 



( (' (! (' ,I!' ( '" ( 
3 t 2 . 

"EVISIONS 

MV. ICO. C18C"If'TIOti OM'T. DATI CMI('D 

A ~2!OOO "ELEASEO 

REVISION STATUS OF SHEETS 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A A I I I 

I 

I 

. I-
1. 

I 

I 

UNUSED LOGIC ELEMENTS I I I I i I 
& ELEMENT LOCATION OUTPUT 

PINtS) 

193 1842 5,12 
146LS 2321 6,10 

- -~- ----

C04- NOTES' 

44A); ~ 1 
+ 5 V & UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED I~ ~ 

r J 2853 I • + 5 V 

EXCEPT PINS 9 AND 10 OF 193 ARE OPEN. 44B) : I 22 ,.F J .1,..F & ON SINGLE CHANNEL UNITS C04 IS REPLACED BY A I 
I 1:10"10 

-= 15 V JUMPER PLUG ON THE W/W SIDE OF THE BACK PANEL. 
I 0 THESE LINES ARE JUMPERED TOGETHER, 
I 

344 C04 -15B - 344 C04 - 20B I .1 .. F FILTER CAPS CH I SELECTED OCRI 344 C04-17A - 344 C04-18B I 
OCR2 GND C04 - 23B - 342 C04 - 30B 1 + 5 V CH I RESERVED 343 C04-30A _ 343 C04- 31B 

1 
343 C04- 33A - 343 C04 - 33B 

~m 
0121 343 C04-35A - 343 C04-36A 
1033 01 

06B) : CH I MAINT UNIT DISABLE SI S£E CROSS REF NO INDICATED FOR SIGNAL ORIGINS 1042 

N~, 
AND DESTINATIONS. 

23A) : 1055 
2110 CH II MAl NT UNIT DISABLE 

23B) : 2122 NORM S 
I 

39A) , 1 I 2133 RELEASE TIMER SELECT ~S3 \ I . I 2143 

r 

39B >;: -GN~ l 2154 
RTM 

I -= 

\ 1 
CH II SELECTED OCR3 I 

02A); : 
-5 V 

• - 5 V 
CH II. RESERVED OCR4 

r T 
-J..., 0548 0 02B) 1 1 22 ,.F + ±1O"Io 
-= 15 V 

APPLICABLE ONLY TO DUAL CHANNEL uNITS £ 
DRAWN CODE 'DENT 

C CHECKED DUAL CHANNEL. STEERING 19333 83323150 A 
E~GI~EE· 

DIAGRAMS 

LOC'~C04 
·':ROSS .,Ej: 

TYPE'AFBX _0 341 I OF 4 



D 

c 

B 

A 

I ) , 

4 3 *- 2 

+!5 V 
C04- +CH I SELECT 

142 A04 _ lOB 03B»P1 COMPARE I ., 
+ 

3060 
1 kn 

CH I SELECTED +CH I SELECTED ( D ) 343 2218 I 4~ IS +S V. VA .s 

C04-

~NC 

NC 43B» w I 
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11B 133 
133 12B 
133 11A 

236 

236 

236 

236 

236 

236 

236 

236 

236 

231 

231 

231 

231 

W/W PIN 
AT B03 

~ PB03 
....-.--

~ 43A 

~ 42A 

f-o 41A 

~ 43B 

~ 428 

~ 41B 

~ 368 

f-o 30A 

~ 31B 

~ 44A 

~ 448 

f-o 39A 

f-o 39B 
....... L-..-

2 

,. -GND 

• -RD ADD MK ENABLE 

,-, t -READ DATA 
I I • +READ DATA 
~I 

+DATA 0 

+DATA 1 

+DATA 2 

+DATA 3 

-DIGIT 1 ENABLE 

-DIGIT 2 ENABLE 

-DIGIT 3 ENABLE 

-DIAGNOSTIC STATUS REQUEST 

-CLEAR ALL FAULT COUNTERS 

+5 V 

+5 V 

-GND 

-GND 

MMD CABLING 
MAGNETIC PERjPHERt\LS INC. I DIAGRAM PART 3 
•

........ ytf 
comp.CWAC~ .. 

) 
2 , 

t 
~ 

, 
B P01 J01 

t 
1 
(-, 

6 6 
I I 

4 4 
'L 5 5 

r
I 

~P11J1 
r- r--

07 07 

13 13 

14 14 

05 05 

11 11 i 

09 09 

12 12 

08 08 

10 10 

03 0.3 

04 04 

01 01 

02 02 ----

512 
512 

514 
514 
514 

FAULT CODE 
DISPLAY 
FOR REF 
ONLY 
SEE CROSS 
REF NO. 422 
FOR DETAILS 

10 

c 

+-

L _ .B -------

A 

A 

) ) 



(: (:: (! 
4 3 

REVISION STATUS 'OF SHEETS 

~ 1 : 13141516171819110 III 112113114115116117118119120 

D SIAl 

C IA 

D IA 

c 

-+ 

B 

FAULT 

CLEAR ~ rnCODE 
CO BUNTS []J1 

ALL S2 D1 D2 03 

~~~~~ER' I ~ I 
STATUS REQUEST 

A 

4 3 

C,: ( (' I , 
.. 2 1 

REViSIONS 

REV ECO DESCRJPTION DRFT DATE I CrlK'C 

PE23000 RELEASED 

PE49146 CORRECT LOGIC DIA TH 7-25-7! 

PE50705 CORRECTIONS TH 12·27-79 

PE6232 I ADDBDZV MF S-I8-81 

~~-~-----------------+-+--+--;ID 

6 
80-160 M. BYTE MMO 

DIAGNOSTIC FAVLT CODES 

1 -- VOL TAGE FAULT 
2 --NOT ON CYL. & R. OR WR. 
3 --WRITE FAULT 

4 -- HEAD SELECT FAULT r=TT 1111-
5 -- READ AND WRITE FAULT 

6 -- MICROPROCESSOR F AUL T 
7 -- I/O TEST 

8 --' NOT USED 

9 --DR I FT OFF CYL I NDER 
10 --MARG I NAL MOTOR START 

11 --BRAKING FAILURE 
12 -- EOT IND I CATED DUR I NG SEEK 

13 -- NO LOCK IN 250 M. S. 
14 -- FIRST SEEK FAILURE 
15 i __ NOT USED 

16 -- MAX ADDRESS FAULT 

17_--FAILED TO_CDMPLET£ RTZ 
18 -- LOST SPINDLE R.P.M. 

19 --, NO CYL PULSES DETECTED 

20 -- NO PICK CMND. DETECTED 
21 -- NO START CMND. DET. 

22 -- NO SEEK COMMAND DETECTED 

NOTE: 

& FAULT CODES NOT VALID WHEN 
UNIT ACCESSING. 

J1 

231 ~ .03-44A~5::I=1·' V 1, I .. , V 
-44B~ . 

I + 99C1 99C2 

: 1'2 uF I' uF 

-39A~~ -= 
231 §]B03-39B~~ 

FAULT CODE o.SPLAY 
MAGNETlC l"ERjI'Ht::II'J'.LS INC. DIAGRAM "'_'0< G2MIIip.IDIM~1ON 

TYf'E~ 4QZVlaDZY !..QC· ~ 

+ 2 1 REF 15121el~ 

c 

+-

B 

t-

A 



D 

c 

... 

B 

4 3 + 2 1 

+5 V 

+5 V ili S1R1 
3.3 kn J1 

-DIAGNOSTIC STATUS REQUEST 1)~236 ~ 803-30A 
S1 • • 

4R1 
10 Mn 

4C2 
+5 V 

+ 
+5 V f----, 

~~.~~. 1 
S2R1 
3.3 kn 

I 
r--_Z-- -10% -= 

15 V ~. • -CLEAR ALL FAULT COUNTERS 1)~236 ~ 803-318 

.J. S21} 4R2 
1 k.n. 

G2~ 

J1+0ATA 3 .O'T' 2 .,. 
+DATA 1 F FND-357 

.0 ... 0 A 0-1 

t-~~~~-1~~--~ G1 

-42B ~ -DIGIT 1 E .. BLE c~~:: 1 u-, 

x-v or G2~ 

• 

'l 
MSO 

ERROR 
CODE 

I 
I 
I 
I 
I 
I 

F 
A 

G1 

-41B ~> i-DIGIT nNABLE 1 IIIII 3J C~fi: ~ 

I .,. I 9: FND-357 

:~ J.~ E LSD 
F ERROR 

=:$ CODE 
EC.PT. 

1,6 

I 
I 
I 
I 

x-v G2~ 

A 13 #;).. 

F B 12 FND-357 

A C 11 0-3 

D 10 

G 1 E r-9 ___ ---=!J 
F 15 

'l 
ERROR 
COUNT I 

I 
I A I' • • G 14 

236 ~ 803-36B ~ -DIGIT' ENABLE COOER 
9368 
U-1 -= 

4 

) ,) .) 

3 

MAGNETIC PERJPHERt\LS INC. 
ClI)=~COlV'OtJl'1ON 

... 
-) 

FAULT CODE DISPLAY 
A 

LOC: ~ 

2 1 

,) J.-

D 

c 

I+-

IB 

A 

.) 



(: ( (:: 
'" ;s 

REVISION STATUS OF SHEETS 

D BIAIBIA 

-

c 
.1 V 

... 

B 

-

-5 V 

3.C 

A 

DRAWN 

~ 

ENGINEER 

AP°IltOVEO 

4 3 

(~ .. Z 

UNUSEO RESISTOR PACKS 

LOCATION PINS 

2314 4 

2914 6 

2203 5,6 

UNUSEO LOGIC ELEMENTS 

ELEMENT I LOCATION I OUTPUT PIN!S) 

10104 

10131 

0802 

0614 

.1)JF FIL TER C~PS 

-5 V 

0514 2404 
0522 3002 
1702 2721 
1814 

3 

2,3 

(, 

DIGITAL READ 

rAAGNrnC ~R..'<l5 INC DIAGRAMS 
_~c_"" 

TVPE'BNSN 

2 

(:: (I' 
1 

REVISIONS 

~EV DESC~ I PT I ON 

~LEASED 

~EMOVE HEADERS 

~~--4-------------------~--~-+~ID 

I I I I I r-

c 

+-

B 

I-

A 

_~c 



D 

c 

-+ 

B 

A 

4 

A1- +HIGH RES 
543 42B»P1 ANAlOG DATA 2323 

I I 
I 47'pF 
I t1 pF 

-HIGH RES 
543 438» I ANALOG DATA 2223 I 

A1- -LOW RES 

47 pF 
t1 pF 

':' 

2515 
215 n 
t1X 

2615 
162 n 
t1lti 

543 41B»P1 ANALOG DATA 2815 I T -u 

I 180'01 
I 

543 ~) I ANALOG pATA I 2715 , ...... 
180 0 

2823 

EJ
2700 7 r-----, 

I 
I ::J~ I 
I I 
L(1T-_..J 

1\ -5V 
~ P 

133 ~ A03-16B~)'~1 -RO ADO MK ENABLE 

133 §I A03-13A~) I ·GNO 

NOTE: ~ 

2415 
261 n 
t1lti 

-5 V 

3004 

270 n 

a 

~ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 

4 3 

) ) ,) 

+ 2 

17 16 

21 4 

r 
I L

I
_ 

1 3 

--l 
~~3n I 

--.J 
+HIGH RES DIG DATA 

-HIGH RES DIG DATA 

r - 231; l 
I 470 n I ~

3 

I I 
L ___ -1 

(1) 

, 

513 

513 

-5 V -5 V -5 V 

I 
L' 

+(1) 

-5 v 

2N4258 
3210 

2914 
470 n I 

I 
.J 

6 
r2EK>31 

21 ___ 11 

41 _u 13 
61 Yn 15 

-5 V 

I I 

~8~~ 

24"-
1.00 kO 
tI% 

-LOW RES DIG DATA ( C) 513 

-5 V150 ...,.". '-. +LOW RES DIG DATA (0)513 

[;. - - -.14 
,\-__ -e ___ 1:...;:·~ 25~~3691 

L __ J ~ 2404 

2408 
..I\Ntr-
2.2 kn 

L_-, 
9~MPQ23691 2504 L __ --l 

':' 

12 f 470 n 

~~~~kn -5 v 

-5 V 

MAGNETIC rERJPHERj\LS INC. 
0 • ...... ' .. c:amp. ... c~ 

+ 

) 

':' 

DIGITAL READ 
PART I 

2 

) 

10 

-5 V 

LOC' IMIAI 

+SEARCH ADO MARK ( E) 514 

, 

D 

c· 

B 

A 

A 

:) ) 



(' 

D 

c 

• 

t' ( ,," 
4 

6 .. ,---.. 

512 

':' 

3 

(' 
.. 
150 nS I ill 
1214 5 5 

10 4 

15 3 

~I; T 61· ~~~ 
30 13 

1915 
470 .n 

35 12 
40 11 

45 10 

50
9 

-5 V 
514 ( G) -1.29 V REF I I 0915 

WI + 
1 

? 

512 

+SEARCH ADO MARK 

512 (0 ~ +LOW RES DIG DATA 

1104 
180 0 

'''::1 

':' 

100 .n 
±10/0 

1322 
470 n 

NOTE: -5 V 

~ DELAY PRESET IN CARD TEST. 

1324 
470 0 

15 

1105 
287 n 

(' 
-5 V 

2 

( 

08H 
287 n 
!U 

I~ • 

~ 

1723 
470 0 

-!5 V 

(!I 
C' 

1 

D 

c 

+-

+MFM DATA ( F> 514 
B 

AI IA 

4 a 

MAGNlTIC JlUll'tQr\lS INC. -==-- DIGITAL READ 
PART 2 

I 

e 

LOC' !MIAI , 



D 

c 

B 

A 

) 

4 

-; 

512 (E) +SEARCH ADO MARl< 

NOTE: 

2105 
470 n 

-5 V 

-; 

• 

-5 V 

a 

0616 
470 n 

& SEE CROSS REF NO 414 FOR C4BLING INFORMATION. 

4 3 

) ) 

+ 2 

2004 
470 n 

, 

-5 V 

-; 

1204 
7.87 kn 
!1X 

-5 V 

-5 V 

1704 
470 n 

MAGNETIC 1'ER,/I'HER,t.LS INC. 
..

...... ,fIII 
comp.~c~ 

+ 

) 

-READ OATA 

, 16"+"-1 '.,." ~G~ii r-- 133 ~ '03-12. kll!. ij.~ ~ 133 ~ A03-11A 
• ~NC 

-5 V 

1516 
470 n 

DIGITAL READ 
PART :3 

2 

1705 
1 kn 

-5 V 

:) 

-1.29 

1312 
1 kn 

,.... 
513 

+SEARCH ADD MARK (H) 513 

LOC'~AI 

1 

A 

l) 

D 

c 

+-

B 

A 

) 



(" ( 

I 2 3 4 

A A A A 

DI 1
8 A A 8 

C C A B 

D D D D 

E D D E 

F F D E 

G F G E 

c 

-+ 

B 

A 

4 

REVISION STATUS 

5 

A 

A 

A 

D 

D 

D 

D 

6 7 8 9 10 

82-
45A)~ 
458 »>----ill-----.J 

" 

+24 

OF SHEETS 

12 13 14 15 16 

G50-7 

~6408 p~ n .!L S . 8 JJF 
, W T :!:20% 

35 II 

(,0 

17 18 

3 

19 20 

fi 002 
10 n 

=11<n 

( 
.- 2 

01 uF FILTER CAPS 
+5 V -5 II 

0415 1002 
1511 1103 
1910 1708 
1912 
2314 

UNUSED LOGIC ELEMENTS 

ELEMENT 

10131 

10116 

LOCATION 

+s II 

5904 

5916 

OUTPUT 
PIN(S) 

2,3 

6,7,14,15 

, 
\, ( ( 

1 
REVISIONS 

REV ECO DESCRI PTI ON ORFT 'DATE 'CHK'O 

PE23000 RELEASED 

PE49146 CORRECT LOGIC DIA TH 1702~ 

C PE50685 CHANGE RESISTOR C B 11-3-80 

PE50S44 CHANGE TRANSISTORS MF 17 0 10 S0 

DJ02042 GNON TO KNON DLM 19/30/81 

F DJ02088 CORRECTIONS DLM 19/30/81 

G DJ02167 REPLACE CHIP AT 4716 DLM I~I 

~+----r------------------r-+-~-~ID 

--.l 

A2-
44A) +5 II 

448 ) }---I---_ ..... 

82- T01 jJF 
44A) >--PT""2_~ 
448) = 
A2-
06A» P1 -GND 

osa» i I + 
~>---+ 
~:~)t±=t1 
398S~ 
82-

P2 -GND 
-r----:-' 

I I r-

c 

+5 II I+-

B 

ili1~~ 
~ 
39B) -GNO= 

CJ~-,--~~---r~----~------------~-5 II 
t-

P2 J0 1 
JJF 

A2-

~~ P1 
038) : 

4 

3116 
270 n 

~1 w 

A2-
-4 II P1 ~ 543 

---"";I~543 
2525 82-

T 01 J.lF P2 ~ 542 

= ~ 542 

~-4 II 

DRAWN ~ &±.zt I CHetW£D I ' r \0'/ 'I ===~lS INC 
! I dt e~6 5- f! (1 ENGINEER 

ADP~O'l'ED 

3 .. 
WRITER AND SELECT 
DIAGRAMS 

TYPE' GNQN/KNQN 

2 

NORMANDALE 
IJn!!ATIOIfS 

I CooE IDENT 

'_OCoaA2!B2 19333 

I 

cJ 
CROSS 
~f'"r 'K 

A 

83323150 ~G 
'521 

I SliEr _ 1-
~~ 3-161 , REF 75121617 



4 

1'4§] A01-4'~) J.02 +MFM WRITE DATA 

& NC ~) 1 -GND 5909 
I l 68!1~ - -

3218 
121 n 
t1~ 

3 ~ 2 1 

3103 
182 n 
t1~ 

DI"4 §] AOl-40oli-7> -MFM ORITE DATA -5 V 1 ~ 
111 [@ A01-3~) -GND ' , 6009 

681 n 
t1" 

3104 
121 n 
t1" 

6~_5V ---.~ =-----...'·470 n 

__ -",,~5304 
, 4~-5 V 

e 

-+ 

B 

A 

~ 
-5 V 

+5 V 

6522 
2.2 kn 

6020 
470 .n 

-5 V 

6109 

~-5V 
470 .n 

5503 4~ B2-
6420 

+5V~ 500 1.2 kn -MOVABLE HD DATA 
PF )~ 542 

524 (K) -FIXED HO WRITE*1
2

.
2 

kn ., -, 

+5 V 

6617 
1 k.n 

6801B 
619 n 
!:I% 

+5 V 

524 ( p) -WR ITE ENABLE • ~~ 

NOTES' 

& SEE CROSS REF NO 414 FOR CABLING 
INFORMATION. 

& COMPONENT 4822 IS A DIODE ON GNQN CARD. 

& COMPONENT 5325 IS A .01 p.F CAPACITOR ON 
GNQN CARD. 

1.50 k.n 
:!:1% 

6520 
500 

2N4258 
6904 

62098 

500 

3 

L I , 

561~ 
I ..,5719 750 

6.8 V !1~ 
t5% 

-18 v 

, 

5808 

3.3 kn 

3903 
3.3 kn 

4504 
~ 

150 .n , ±1% 

. 3503 
1.8 kn 

5715 r 1 

\ -FIXED HO DATAF7\ 
523

1 

+FIXED HD DATAl':'\. 523\ 

+MOVABLE HD DATA I 

~-5 V 
267 n 
t1~ 

5204 
267 n 
t1% 

~ 
-5 V 

3505 
~-5V 

1 kn 
3504 
1 kn 

6009B 
2.67 kn 
t1"1o r -{- -..., -5 v -5 V 

+ ~:I~~ ~8RRENT SEL 

) ) 

5816 
2.2 kn 

- 18 V 

5309 

4.7 kn 

5408 

100 n 
10 k.n 5315 

500 

524 { E ~ - MOV HD LOW CURRENT I 5~B • 5;~ _ 18 V 
732 .n 681 .n 
t1% ±1"1o 

':.J 523.524 

CURRENT I 

5325 

'::' 5.1 kn ffi 

+MOV HD WRITE CURRENT SEL ( D) 523 

+5 V ~ -FIXED HD WRITE *2 ( 

, kn 

M~~~C rER,!rHERALS INC. 
"eotrmpLlWA.(~f""" 

4 3 + 

) :) 

WRITER PART I 

2 

) 

NORMANDAlE 
OI'£RATIONS 

COOE'DENT 

LOC' lA41 A2IB21 19333 

c 
1 

»)-O.l! 542 

:;)-ld 542 

.~ _J.,' 

F 

D 

Ie 

IB 

A 

) 



(~ ( 

DI 

el 

-+1 

B 

A 

~ (' ( (I ( , 
4 3 + 2 1 

522 (A -F I XED HD DATA +5 V +5 V 

+5 V 
4103 4 5 

619 n 0322 0423 
t1~ 15.0 kD 15.0 kD 

t1% !1% 

6 5 4110 3202 3302 
1 kn 1 kn 

! 267 n ~544 522 0 +FIXED HD DATA 
1 

t1% -FIXHD WRITE DATA P1 

__ I 
+FIX HD WRITE DATA ~544 

2N2218 +5 V +5 V 

5012 4610 
500 

12511 ~47~ 4709 I 4604 1.62 dl 2.32 kn 
200 n SOO :!:1% t1% 

-5 V 2N221·l 
+5 V 

4712 
MQ2907 ~ ~ 2510 4704 1.33 kn 

36068 t1% 
6.8 kn 3209 I _I -b ,0022"'1 -; 

-5 V 

J -MOV HD WRITE 6614 3806 
524 

3213 500 680 D 
+5 V 

+18 V' .. Yf 
1.47 kD t 
±1% 

M06A r .. 
522 (F -FIXED HD WRITE *2 5217 

1.50 kD 
t1% 5219 

680 n 

522 
CURRENT SEL 

+5. V 

4823 

4108 
+5~ 

215 n 
t1" 

B2- 100 G 

542 17B» P2 -UNSAFE t1% 

NOTE: 

, I -

522 ( 0 ) +MOV HD WR ITE CURRENT SEL 

4'14 
1.00 kn 

t1% 

~ SEE CROSS REF NO 414 FOR CABLING INFORMATION. 

4 

3807 

1 kD 

3 

14 
It1O% 3403 

5 11 kn 
-= ±1% 

+5 v 

1 kn 6525 3317f I ~+5V 2.2 kn 

4616 
~-1BV 

0804 
2.49 kn 

t1% 

715.0 n 
:t1% 

+5 V 

0409 
1 kn 

7 

3212 
5.11 kn 3210 
t1% .0022 p.F 

'J t1O
% 

B2-
+WRITE SEL P2 ~542 

P 
3 +FAULT ~"RITE TRANSITION)Jy2)~ 222 ~802-13A 

-GND I »)llL 222 §J 802-13B 

.f I 
I 
I 
I 
I +TIE HIGH('G'}525 I 

I P 

& 

' °1Q~ CURRENT SENSE I ) 15 222 ~ B02 -14A 
+J1RITE I # 

0207 
16.2 kQ 

t1% 0305 
2.37 kn 

:!:1% 

I ',c)it'n -GNO , ) 16 222 ~ B02-14B 
I 

,-- ".::f 0403 

-18 V -5 V 1 kG 

WRITER PART 2 
M~~ I'£ttlf'Hf~lS INC ____ cell", ....... 

G 

:""0'.: ,41A2IB2 

2 , 

ID 

Ie 

I+-

B 

A 



4 3 + 
522 (C +FIXED HD WRITE CURRENT SEL 4"820 4121 

6516 + 5 V 500 1.21 kn 
+5 V 

1 kn 

3011 
+5 V 3 

2.2 kn 

SEL BIT 0 

+5 V 

I * 6615 
14 

I 2.2 kG 

1 -FIX HO 
OW CURRE-NT 

1
525 N 

5419 

I 2.67 k~ 

I t1" 

I 
I 
I 

+5 V 

CI 1 

1 P 

229 ~ C02-188~ +MH SEL BI T 1 

229 C02-18A 21 ~ -GNO 

~ P 
ENABLE 227'~ B02-17A~ 

... 1227 ~ 802-178 31 3203 
+5 V 

B 

A 

P 

22~~ C02-2fB~) +FIXE 

229 ~ C02-21A~) -GND 

~ 
+5 V 

5 ""'" 1 I ... IV +P 

p 

Z29~ COZ-ZOB.!...!4) +MH SEL BIT 3 

229!@ C02-20A~) -GND 

P 1. 
229~C02-19B~) +MH SEL BIT 2 

229 ~ C02-19A~) -GND 

1 
NOTE' 

& SEE CROSS REF NO 414 FOR CA8L1NG INFORMATION. 

& ON GNQN CARD, TRANSISTOR 6510 PIN 3 OUTPUT GOES TO RESISTOR 
6516 AND RESISTOR 6610 IS NON-EXISTENT. 

4 3 

) ,) 
" 

t1% 

6610 ill 5420 
lk~ 2 1.47 k~ 

- ---, +6 V 

MPQ2901 I 
6510 

I 
- _---I 

5210 

2.61 kn 
tU 

5319 
-18 V 

-18 V 

680 n 
5319 
680 n 

-18 V 

4123 
-5 V 

470 G 

4009 
-5 V 

470 n 

M~~~ rERJI'HERALS INC. 
C8CONTIIPL£WACQIIW'OI,fJ'IQIoI 

+ 

-~) 

2 , 
+18 V 

-18 V 

4511 
470 ~ 4121 

.1E-:;-} 82-
5823 - +6 VA ~542 
19~6 n ~542 
t1" 4020 

182 G 
523 I t1" +5 V 

I 
6021 
237 G 

3110 1 
tU 

470 n 1 
+MULT CHIP 1 ENA8LED 

H 525
1 5822 

2.37 kG 
t1" 1 

3915 I -= 16.9 kG 
I tU 

-MOV HD LOW CURRENT 
- HD SEL 1 v::.J --- ~542 

-HO SEl 2 ~!542 

-WRITE ENABLE ~!544 

- MOV HD WRITE 
522,523 

- F I XED HD WR I TE ( K 

8 -NOV HD READ I )~ 544 ~ 

1'>1 1 - F I XED HD READ )~ 544 

-FIXED HD SEL 1 
L ) 525 1 

1 

I 
I 

t> 0 ", on.. 3 ENABLE )~ 542 

~542 
I> 12 13 r:r---:l>12;, • - CH I P 1 ENABLE )}-lD 542 

MOVABLE HEAD SELECT NORMANDALE 1 C 
OPERATIONS 

CODE IDENT 

19333 LOC' ~A2/82 

2 , 
) 

D 

c 

'..-

B 

A 

E 

,) ,,;-



(" 

D 

c 

... 

B 

A 

Iii' 

• .( ( (I ( 

4 3 + 2 1 

+FIXED HD SEL A2-

J:.... 524 M I -FH CS7 P1,~ 543 L2.; P 7 T ''278 

~4" J02 +FH SEL BIT 6 '" 6 X-v 7 -FH CS6 '~543 
229 §J C02-138 13' I -GNO 4 56,1S 6 9 -FH CS5 T ~ 544 

I I I 13A~( I +FH SEL BIT 5 r;--i 0312 5 10 -FH CS4 I ~ 544 

14B 11"( I -GND -:h- 4 11 -FH CS3 I ~ 544 
I I I 14'l;~0 'l" 1 +FH SEL BIT 4 - 3 4 3 12 _ FH CS2 1 ~ 544 

15B 09 '/ I -GND 2 2 2 13 -FH CS1J ~ 544 
15A '/ T +FH SEL BIT 3 1 1 1 14 _ FH csa ,- ~ 544 

~8 1 15 I :,.r--098
07

'1' I -GND ::J I T__ 3018 +5V 

09A '/. ~~ +5 V l! I 
I 10... 1 8 1 kn 
~141LS~ 9 I 

III' 
9r-.~ 10 X/V +~ 
31' 10124 I 
4" L S a 2518 15 +FIXED HD GP 1 SEL ~ 543 
5l'. ~~ 3 I / 

I '--- +~FIXED HD GP 2 SEL I ... ~ 543 
I-- + I / 

11- ~ ~ I 
" 1 J + 14 +F I XF"n >In r;:p 3 SF"I ~ 544 

10" 141 LS 8 ~ + 4 I / 
9 r-. ~ rf---= +~FIXED HD GP 4 SEL --".~ 544 
3 r-. l...- + I /,---
~ 16 T8 fS 

~~ ~2 -r,'v -= I 
'" 7 1 1 _ '+T ---, _ F I X HD I 

7;::-9 13218LS &OLS ..... 6 LOW CURRENT N 5
24

1 
6r---- 2513 14 'r 

~X-V 

5~ ~ I 
-b - - 4~ -FH !"<"11 

f I -= 3 4 3 12 . -FH : 
I I 2 2 2 13 -FH 

L) -FIXED HD SEL I I I I ~~~!: 
...J 

r,S11 

I 1 1 1 14 _ FH 

I 0 15 ~ 

';SlO 
CS9 

csa 

-FH Y7 
7 

X-V 7 9 _ L----------------~~~1I5S3S 6 10 -FH V5 '~ 543 

P +FH SEL BI T 2 1005 5 11 -FH V4 ~ 543 

NO 4 12 -FH V3 ~ 543 

-FH V6 

8 , -FH V5 

10 " -FH V4 

SEL BIT 1 12 " -FH V3 

NDl 2 -FH V2 ~ 543 SEL BIT D 

~ -~ 

, 

-FH V2 

+TlE HIGH 

+FIXED HD SEL FAULT (INNER SHOE) 

+FIXED HD SEL FAULT (OUTER SHOE) 

1311 
470 {l 

0311 
750 {l 

:!:1" 

0310 
249 {l 

:!:1" 

( 13) 

-5 V 

V1 
VD -FH :r-- 543 

( 

D 

c 

+-

B 

&IA 
+HD SEL F AUL T J?2 )~ 222 ~ S02 -15A 

NOTE: 

ill 

-5 V -5 V 

524 ( H) +MUL T CH I P ENABLED 10 I 
SEE CROSS REF NO 414 FOR CABLING INFORMATION. 

4 ... 

MAGNETIC rERjPHERJ',lS INC. -==-,-
..&. 

FIXED HEAD SELECT 

.. loe A2/B2 

NORMAHO ..... £ 
OPERATIONS 

COOf 10fNT 

19333 

-GNO I )~ 222 ~ B02-158 

-1 
c 



6' 
~ 

~l' 

t (! ( ( (I ~ 

~ 

. . -
REVISIONS 

REV ECO. DESCRIPTION DRFT. DATE CHO'D 

REVISION STATUS OF SHEETS 
A PEZ3000 RELEASED 

B PE 49188 CHORESA:2418 MF 11-17"80 

C PE62277 DE LE T E CAPAC I TOR MF 6-·I-SI 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A A A A I 

D B B A A 

C B C A 

·1 

I-

UNUSED DIODE ARRAY 
I LOCATION PINS I 
I 1718 5.6.7.8.9.10.11.121 

c 
,1 ~F FILTER CAPS 

+5 V -5 V 

-2023 4810 
3419 4910 

83- 4823 6906 
45>')' P2 +24 V 5118 

Aft)~ 1"2' $ 83-~6,8 ~F . +18 VR 
35V 357F+2 +18 V P2~ 543 1 

~ 6812 1 11 ~543 A3- ~ 
3.C 6416 0510 6118 +18 V 06A) P1 -GND 

1'1 jJF 1.1 VF 1 6 _8 JoIF 
50 V 50 V 35 V 068)( 

-= -= -= 23A) 
A3-
~ Pl +5 V 

+5 V 
238) i 

~)-l- 1. 61191-~124 11 F 

39A) I 
398) I -GND 

83-

44r 
I 15 ~F I 15 jJF ISO ~ 83- '/ 

20 20 V 
06A), P2 -GND 

44 ~r-'- -= -= -= 
A3- 068) 
02A), Pl -5 V -5 V 23A), 

~~ ! I 238)( 

83- 13322 1,1 jJF 39~( 
~>-'7-- :r ~g ~F I 50 V 

39 :( -GNO 
'/ 

028)~ ~ ~ -=E:' 

-+ 

B 

"3-

03A)~ -'8 'I I! · -18 , 
I 038) 10313 0712 10715 5308 0417 

I 6,8 jJF 6.8 jJF .1 jJF ,1 ~F ~,,6 8 V 135 V +r35 V 150 V 150 +50/. A~-
..L - 0 -11 V Pl >~ 544 

I ~ ~ ~ ~ 1 Ad
t 

~544 0610 0516 0610 -
820 n 1 6 ,8 jJ I' F ·11 V J,. +~ 35 V ,::,. jJ 

APPLICABLE ONLY TO 80 MB UNITS I 
IORAWN ~ {bl •. ~'~·l'l I LOG I NCRMA,"'O"',E I ~ I I I I 

(")·U:('kF' 0 " . f\DCDaTln ... c: _ 83323i50 I RIC I 

A 

CHECKED I I I' I M~ET~ rtRJrHERl-LS INC. I DIAGRAMS 
ENGINfER _ .:a.:..<_ 
_0 TYP£.iHRH 

4 3 ... ~ .. 



D 

c 

-+ 

B 

A 

I ) 

4 

B3-
544 05A)~ P EAD - ....... -, 

I 

542 08A): 

-, 
'/ 542 07A): 

544~ 

A3-

544 05~' 
544 05 ~ 

:') 543~ 
~ 

I 
I 
I 
I 
I 
I 
I 
I 

-MOV HD DATA 

I 
I 
I 
I 
I 

+MOV HD DATA 

I 
I -FIX HD READ 

r--~ 

Pl +FIX HD WRITE DATA 2: '214 115 
-FIX HD WRITE DATA 11 116 

I ~ __ ~ 

I r.--~ 

I >-<-FIXHDR/WDATA1A 161 0618 11. 
_>-< + lA 151 12 

I I I 
~ 1 >-<-~ lB 141 13 

08B): 

09A): 
09B): 

~ 
~ 

~ 
llB): 

1>-<+ 

: 
>-<-
>-< + 

1 
I 
1>-<-

>-< + 
I 

I 
>-<-
>-< + 

: 
'- _1>-< -~ 
~ 
13~' 
13 ~ '-

~ 
~ '-

~ 
~ 

>-< + 

1>-<-
>-< + 

: 
1>-< -
>-< + 

I 

1>-< _ 

>-< + 

I 
1>--< -

lB 131 14 

I I 
lC 121 15 

,e 111 _'T. 16 

I I 
10 101 _ 17 

10 91 _ 18 
~--..1 r---'" 

lE 1611218 It 
,E 151 _ 12 

I I 
2A 141 _ !3 
2A 131 14 

I I 
2B 121 15 
2B 111 _ 16 

I I 
2C 101 11 

2C 91 18 
L __ J 
~--., 

20 161 '7~8 11 

20 151 12 

I I 
2E 141 13 ~ 

'- J >-< +FIX I-DR/W DATA 2E 131 5.43 16B): 
14 

L._-':""..J 

4 

) 

3 

3717 

1.5 kO 

+5 v~ 

2820 

1.5 kO 

+S V 

r---, 
141 1214j3 

131 14 r---, 
L- __ J, 

101 '224 h 
I I 

I I 
I I 
I I 
I I 
I .I 

91 18 
~ __ J 

,l'~i415 ,,1 p 16 +5 V ~ 
l. __ ..J 

3 

) 

• 2 1 

3117 23 
0 

680 0 
4710 

GT\) 100 0 
3120 

2N4258 3919 3921 500 
D 

3719 412 0 412 0 
±1% ±1% 

4020 

261 0.±1% 
3 5 

2r- -M-D;0~~~l6 
I "'6 f 4425 4414L - - - - - f-l 

100 0 2000 1 
±1% !1% 

r 4424 
200 0 
±1% 

2625 

)1 8 • + 5 V 
2722 

~~g~F 0 
680 0 

• 1818 

c 

~ 
100 0 

2823 -
2N4258 2418 2318 500 
2621 215 0 215 0 

±1% :!:1% 
2418 .-
10.0 0 ~ 3 :!:1% S 

2 r " -;;;;~t- 4511 
I 2314 I 

--rl 
100 

L _______ J 
4~ 

1817 1 7 
619 0 IAI T 

( +READ ANALOG ([) 533 

...... ±1% ~ 4517 91 

1816 
158 0 :!:~ 

619 0 l' 
±1% 4f ±1% 

~ 91 
4417 3018 3019 3111 ±2 
158 0 441' 

( -READ ANALOG ® 533 

B 

680 0 500 0 500 3212 
±1% 100 

1:18 kO ~ () 

3013 
:!:1% 20 

lf~ 100 0 ~ 

2N4258 
2915 2617 2618 

383 0 383 0 
-5 V 

5 :!:1% 3 :!:1% r-------...., 
61 "D5000~ 

I 2614 I 
'::' L ______ -I '::' 

1 1 A 

I . I READ ANALOG I NORMANDAlE I c I 
~~!!~C rERWHERt\LS INC. PART I OPERATIONS 83323 

LOC' 1A41 A3/831 C'OS333T I ~~~s~o 532 

B 
_UlN...,._«).'".,."", 

(80 MB) 

+ 2 , 
.) _., :) J~ 



I": ~ • , \ 
4 

DI -HIGH RESOLUTION DATA 
534 E 

534 (F +HIGH RESOLUTION DATA 

CI 

+ 
532 0 +READ ANALOG 

532~ 
-READ ANALOG 

B 

B3-
544 42A» P2 -WRITE ENABLE 6524 

.. v.. 
1.8 kG -I 

NOTE: 

A 
~ PRESET IN CARD TEST 

L 
4 

(: 

r---....,8 
9 I 

ho 
I 
I MPQ2369I 
I 1104 I 

I I 
I I 
I 
I 
I 
I 

6 1 

I L ____ J 

+5 V 

~ 680 n 

2N4258 
.6421 

-5 V 

3 

25 

? 

5720 
2.2 k.n 

3 

( ( 
+ 2 

1702 
100 0 

- HIGH RES ANALOG DATA 
1510 

100 0 
+18 V 

l~.nn 22 ~1010 
1.S kO 

0410 1603 
0803 330 n 825 n 
·750 G - !1% 
!1% 

0206 2407 
-18 V 1 kG + 18 V +--J\N'Ii 

270 n & 

2N36.'I 
I 1"" 

0803 
500 750 G 

!1% 
+ 0204 1202 ~1009 3109 'I' 6.8 JlF 825 G 1.8 kO 470 n -* 35 V !1% 

0/ 

5816 
1 kO 

& 
5516 
47 n 

-5 V 

1604 

100 0 

N 

+5V~ 

5722 

4.7 kO 

3813 

r ·033J1F 
!10% 

2308 

+ 5 V 

5219 

100 0 
5207 
18 kG 

31.60 -=
! 1 % 

-18 V 

READ ANALOG 
PAPT 2 

\80MBl 

2 

+ HIGH RES ANALOG DATA 

28 

27 

5112 
100 n 

5009 
100 G 

1802 
100 n 

29 

5112 
100 G 

2N4258 
4920~ 

-5 V 

LOC 4 1\3/83 

-AGC 

+AGC 

NORMANDALE C I 
~RATlOftS 

CODE IDENT cROSS 

19333 

( (I' 
, 

A3-
Pl ) 43B 543 

10 

A3-
Pl ~ 543 IC 

+-
534 

534 

B 

A 

83323150 I RIC 

1 



4 3 ~ 2 , 
~MPQ2369l r --- .... 

15 

6515 161'11 ~8 5603 4403 6! 1 
91 15 .lJH 47 n 1 17 

533 -AGe ANALOG !3% : I-IPQ2369I 

DI 6804 6403 5403 4402 : 3705 I 

470 n 6703 1'47 pF 1"15 of 590 n 1 ~D 287 n !2~ !1 pF !1% 1 
!1% 

+5 -5 v 

5311 I 
499 n 6904 I 
!1% 4404 1 

533 (D 
5511 590 n 1 
120 n !1% 1 ,1 

4405 21 

47 n 1 
I 
1 
I 

L __ 4409 91 

12 47 n 

6012 6303 6103 -L 4806 

el !.01 I1 F 301 n 
590n T 62 of I I Ie !1°t. !1% :!:2% 

6012 6403 
loon 301 6?03 t1% tl% 

62:314906 

, -= 
1.00 kn 

r-l 
!1% -, 590 n 62 of 

21 I -18 V 
!1°t. :!:2% 

+1 I h 5606 4401 13 I 
1 MPQ2369 I 15lJH 47 n 112 1.-
1 6111 1 ~3'lG. I 
L ___ -1 r---'" 

L ___ J 

1 .3 -HIGH ... w_ ............... "." 
E) 533 3502 2802 

A 
I I 

205 n.!1% 100 n I 11 1902 

I MPQ2369 I 
1908 100 n 

3803 3002 1.8 kn 
1.5 kn 3.48 kn I 2303 I 

BI +---18 v 
!1% I I 4 

I I -18 V IB 
1 

3103 3102 I 1 -= 
1.5' kn 3.48 kn I 11 !, 1% 19~2 

3402 2802 61 10 n 
B 

205 n 100 n I +H I GH RESOLUTION OAT A 
F 533 !'1% I 143-

33~ I -LOW RES ANtlLOG DATA Pl ~543 
c~ I 3002 91 

1,904 1·6 •• 100 pF 100 n 2002 

!.2% 3202 100 n 

1000. 1.5 kn 2150. 
2708 !'1% 

-18 V -18 V 

19 ~3604 
1 

2709 3202 
1.5 kn 500 215 Q 

!'1% 2102 
AI (§f ~ 

2902 , 100 n IA 
100 n + LOW RES ANALOG DATA ~543 

3903 
100 pF 
t2% 

100n 

18 MAGNETIC rE~rHERJ\lS INC. 
READ ANALOG 
PART 3 I~=!'=·I.:I 83323150 IRIA 

"=::'-'CCJIP'OI.AICIH 
(80 MBI LOC' 4 A3/B3 

4 a + 2 , 
,) J :) ., - ,) ,~ ,) 



(' 

DI 

I 

c 

-+ 

B 

A 

e'i 
4 --.l 

OF SHEETS 
2 3 4 

A A A A 

B B A A 

C C A 

0 C 0 

E C E 

A 

0 

0 

A3-

16621 F 

1
6.8,.. 
35 V 

::~dP1 .5 VI,~.12124~ '"' 
83- 15)JF 15 JlF T' v 
~ P2 J20 V J20 V -=- 50 

A3-

~~:Ss::q-5 v ! I · -5 V 

83 2d J" 3322 1 JlF 
~ P2 I ~~ ~F ISO v 
~ -= -= 

( (" 
3 • 

+5 V 

(I' 
2 

UNUSED DIODE ARRAY 
PINS 

5,6,7,8,9,10,11,1 

.1 ~F FILTER CAPS 
+5 V -5 V 

2023 4810 
3419 4910 
4823 7006 
5itS 

-18 V ~0J-18V I I 
038) r 0313 10712 0715 5308 

I;;'J"T;;'J"rs~ ~'I;~ ~' -11 V 

~ = = -
A3-

13
1 ~04A 544 

~544 
-11 V 

( (' 
1 , 

REVISIONS 

REV. 1 ECO. DESCRIPTION DRFT. 1 DATE 1 CHK'D 

A 1 PEZ~OOO 1 RELEASED 

B IPE50632 1 FNRN TO GN R N TH 112-27-79 

C IPE491 88 1 CH G REf AT 2418 MF 111-17-801 
D IPE62155 1 GNRN TO HNRN MF 16-3-81 

E IPE62269 1 REMOVE CAPACI TOR MF 16-3-81 

~+----+----------------------~-+--~~ID 

I I I I I 1-

A3-
06A» ~1 -GND 

068» I I 

1 
( 

23A»)--£-

~) 1 + + 
39A»r-. -'-'_---=-+ ____ + 
398» I -GND 

83-
06A» ~2 -GND 

~s: I '. 238) + 
39A)S: ;! 
398» -GND i 

c 

+-

B 

~ 

A 

APPLICABLE ONLY TO 160 MB UNITS 
DRAWN 

cHECKED MAGNETIC PERJI'HERf.LS iNC. ENGINEER _~_ 

APPROvED 

4 3 + 

READ ANALOG 
DIAGRAMS 

TYPE' GNRHI HN RN 

2 

"I0RMANDAl£ I C I 
OPERATIONS 

:::~cs~ 
REF 10/0 

83323150 

531 

• 

I I 
I R IE 

REF "5121619 



D 

c 

-+ 

B 

A 

,) 

4 

83-
544 05A)~ P2 MOV HO READ , 

542~ 

542 07A): 

544~ 

A3-
544 05S?' 

544~ :( 

543~ 
~ 

> 

08A>..., 

I 
I 
I 
I 
I 
I 
I 
I 

-MOV HD DATA 

I 
1 

1 

1 

1 
+MOV HD DATA 

I 
1 -FIX HD READ 

r-- .... 

Pl +FIX HO WRITE DATA 2:
1214

115 
-FIX HD WRITE DATA 11 116 

'---_ ..... 
I r--' 
I >-<-FIXHDR/WOATA1A 1610~1811 
>-< + lA 151 12 

I I I 
>-<- 18 141 13 

~ ., .1 >-<+ 18 131 • 14 
'" , 

I 
~ .c 

1>-<-
>-< + 

09A): 

098): '/ 1 

lOA" 

~ 
~ 

( ~ 
~ 

12~' 
12 ~ 

~ 
~ ( 

1 
1>-<-
>-< + , 

I 
>--< -
>-< + 

I 

I ,>--<-
>-< + 

1>-< -
>-< +. 

I 
'\. 1>-<-14~' 

14 ~ ( 

~ 
~ 

>-< + 
I 

1>-< _ 

J >-< + 

I 
>--< -~ 

543~ 1 >-< +F1X If)I 

4 

) 

I I 
lC 121 15 

lC 111 16 

I I 
10 101 17 

10 91 18 
L- __ .J 

,---.., 
lE 161 1218 It 
1E 151 12 

I I 
2A 141 !3 
2A 131 14 

I I 
28 121 15 
'28 111 16 

I I 
2C 101 17 

2C 91 18 

~==4 
20 161 1718 11 

20 151 • 12 

I I 
2E 141 13 

Vw[WA 2E t:J 14 
L:':"...I 

3 

3717 

1.5 kn 

+5 V~ 

2820 

1.5 kn 

+5 V -

r---, 
141 1~14i3 
131 T4 r---, 

L.. __ J 
10 11224 h 

I I 

I 1 

1 1 

I I 
I 1 
I I 

91 Ie 
L __ J 

ll121415 

111 16 +5 V ~ 
L .... _ .J 

I 
3 

.,) 

.. 2 1 

23 3117 
<) 

680 n 
4710 

cr~ 
100 n 

3120 D 
2N4258 3919 3921 500 
3719 412 n 412 n 

:1% ±1 % 
4020 , 

133 n .±1% 
3 5 

r -M-;';O-;'~r 
I 4216 I 

4425 4414L - - - - - f...J 
100 n 200n 1 
±,% ±1 % 

r 4424 
200 n 
t1% 

2625 

'\1 • + 5 V 
2722 I 8 

680 n 
3±~g~F 0 

1818 

c 

-~- 100 n 
2823 

2N4258 2418 2318 500 
2621 215 n 215 n 

±1% :!:1% 
2418 +-

14.7 n B 3 :!:1% 5 

2 r,; -;;;;O~;»- 4511 
1 2314 I 

~ 
100 

L- _______ J 
4~ 

~~~1 n 1 7 \(')1 1 
( +REAO ANALOG 0

533 

'---4 :!:1% l.:.J 4517 91 

1816 
158 n !~ 

• 619 n /1 
:tll'!; 4E 

:!:1l'!; 

~ 91 
4417 3018 3019 3111 t~ 
158 n 441' 

( -READ ANALOG ~533 

B 

680 n 500 26 500 ±1% 100 
() 3212 

1.78 kn &....... 6 
3013 

:!:n: - 20 

({~ lOa n "= 

2N4258 
2915 2617 2618 -5 V 

383 n 383 n 
5 ±1% 3:!:U 

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

I MD'OOD~ I 2614 1 

-= L _ _ _ _ _ _-J -= 
7 1 A 

I READ ANALOG 1 NORM~NDA~E I C I fER,A.LS INC. PART I OPERATIONS 833231 

LOC' IA41 A3/B31 C10gE333T I~~~o 532 

c ---iI'"!-
( 160MB) 

+ 2 1 

.) 
A-

!:- ) 



eli _! 

D 

c 

.. 
B 

A 

4 

+ LOW 
RESOLUTION 1008 

534 (E) DATA I 

-LOW 

120.8 
1.5 kn 

-5 V 

120.1 
1.5 kn 

RESOLUTION 1202 o DATA I 534 F 

.01 ,..F 

( 

I 
I MP Q2369 I 
r .110..4." 

I I 
I I 
I , 

I I 
i I 
I 

3 

( 
+ 

0.80.3 
1.50 kn 
!1% 

-18 

0.80.3 
1.50 kfi 
!1% 

(~ 

2 

1510 
~ 
1:)0 n 

160.3 
. 1.62 kfi 

!1% I 

'18V~ 270. n 

I 0.20.4 120.3 I 6 . 8 )1F 35 V 
1.62 kn 
:tl% 

160.4 
-'VV\r-
10.0. n 

532 ([) +READ ANALOG 

532 (B) -READ ANALOG N 31 

6623 

680. n 

83-
544 42A» P2 -WRITE ENABLE 6524 

1 ~f\n • (I 

NCTE: 

~ PRESET IN CARD JEST. 

ill 1.0.0. kQ QN GNRN 

+5 V 

-5 V 

5720. 
2.2 kn 

A 

5816 
1 kn 

& 
5516 
47 n 

-5 v 

+5 

3813 

5722 I
·033 }1F 
:!:10"lo 

31.6n-= 
:!:1% 

-18 v 

READ ANALOG 
MAGNETiC PERJPHER(\LS iNC. I PART 2 .. _, .. 

CCIItmIDla-(~ 

I 

170.2 
10.0. n 

3210 
47:) n 

1-'" 
3108 
470. n 

//1 
~ H60U81 LaC ~A3/B3 

4 3 + 2 

.,. ... ' - ... 
{ { 

1 

D 

22 

c 

+-
534 

534 

B 

A 

, 



..j .. 4 3 2 1 

~'MPQ2369i 1-- -""15 
(A 

6515 16111 ,8 5603 4403 61 

91 15 jJH 47 n 

533 C 
-AGC ANALOG !3% ; MPQ2369 I 

6904 6403 5403 4402 
I 3705 : 

DI I I 
470 n '1':~t 'T'~~ ~~ 590 n I I I ID :!:1% 

+5 +5 V 

5311 f ;~;"ki - 1 I 
499 n 6904 I 

:!:1~511 :!:1% 6406 5405 ~4~4 I 

533 {O ,47 pF ,15 pF 590 n I 

120 n -18 V :!:2% ±1 pF :!:1% I 11 

~ 
47 n I 

I 
I 

5608 
I 

L_~~ 
4409 91 

15 jJH 
12 to3% 

47 n 
I 

6012 ~ 6303 ~ 6103 4806 
I 

el T. 01 ).1F 301 n 590 .Q 'T' 62 pF I I I t,1% ~1%. :!:2% I Ie 
I I 

I 

6403t !!! ;01 6203 
I 

_1% 1.00 kO 

:!: 1% 6203....L 4906 
590 n 62 pF 
:!:1% :!:2% 

+1 
-18 V 5606 4407 13 

15 ~H: 47 n I+-
t3%' I L ___ .J A3-

-HIGH 
3502 2802 ~ 543 

A 
205 n.:!:l% 100 n 1902 

3803 3002 
100 n 

1 kO 3.48 kn 

BI 
:!:1" 

+--18 V ! t---18 V IB 
3703 3102 
1 Hl 3.48 kn 

3402 
:!:1% 1902 

2802 21 100 n 
B 

205 n 100 n +H I GH RESOLUTION ~ ±1" 
543 

3305 ~543 
C 

3002 91 

100 pF 100 n 2002 
2008 100 n 

3904 3604 to 2% 3202 1.8 kn 
1000. 1.5 kn 215 n 

ffi 1000 ON GNRN ~ 
2708 ±1% 

-18 V 6 -18 V 
7 

~ 100 0 ON GNRN 
19 3604 2709 3202 -= 

1.5 kn 500 215 n 2108 
±1% 

2902 1.8 kn r'02 
AI 0 100 n IA 

100 n +LDW --- •..•. -- _0_. 

3903 
100 pF 
i2% 

100n 

18 
READ ANALOG 

NOUp~~;'~~~' I • ::: I I RID MAGNETIC I'ERJPHE~LS INC. PART 3 A~~2~I!)O ......... y. 
c.cJriI1'Cl.Qjl;fACOIIf'CII.oVION 

CODE IDENT 

(ISO MBI LOC' 19333 

4 3 .. 2 1 

) ) ) h) ) ) ~) 



(" ('" . (' 

D 

c 

-+ 

B 

A 

B I A I A I B 

C IA I C I B 

-, .. 

NOTES: 

... 

REVISION STATUS OF SHEETS 

... II .... 1- I·· 

&~p+24V A,1 )~ 
NC~ k:---7~ 

~~ 
~~ 
~~ 
"'-----'------~ 
~~ 
t-¥-7~ 
~~ 

~ POWER AND GROUND CABLED FROM BACKPANEL ~ FASTONS 
SEE CROSS REF NO 413 FOR CABLING INFORMATION. 

'" 

('. (. 

• ~ 
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)} 

2 

564 
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A 
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WIRE LIST 
4 

INTRODUCTION 

The wire list section is presented in' two parts. The fi r st 
part of the section explains how to use the wire lists and pro
vides an explanation of the columns present on the lists. The 
second part of the section conta ins the actual wire lists Eor 
the backpanel and harnessing. 

READING OF WIRE LIST 

The wire lists for the logic chassis wire wrap panel shows the 
origin, destination, and Z level of all wire wrap connections. 
The wires are listed by both or igin and destination in the or
derof card location and pin number. See the example under the 
Origin/Destination paragraph. The following is an explanation 
of the columns used on the wirelist (refer to figure 4-1). 

TITlE I "L I DOCUMENT NO. I SHEET NO. lREV~ 
WIRE\'lRAP LIST LOGIC w/w 1 of 12 

~-

SIGNAL NAME OESTI- Z 
OR NUMBER ORIGIN NATION LEVEL NOTES 
IDEN TIF ICATION 

=:.:.::..==:._. , 

A0101B AOI02A' 1 
AOI02A AOI01B 1 
A0102B A1708A 1 

r-I A0103A A0231A 11 

A02l0A A1712A 1 
A0230B A0612B 1 
A0231A A1326B 2 

~ A0231A A0103A 1 I 

l LEVEL 2 A ~LEVELI 

f21l"1"1111jl~~ 
9T211 

Figure 4-1. Example of Logic Wirewrap List 

83323150 N 4-1 



iii. 

ORIGIN/DESTINATION 

Both or igin and destination columns contain a six character 
number. The origin column identifies where the wire begins. 
The destination column identifies where the wire ends. The 
first three characters of the six character number in each col
umn represents the card location. The second three characters 
represent the pin number to which the wire l.s attached. 

EXAMPLE: Card Location 
I 

Z LEVEL 

I t 
AOI03A 

Pin , 

The Z level identifies the position of the wire wrap on the 
pin. There are two Z levels ass igned to each pin (refer to 
figure 4-1). Z level 1 is that level closest to the wire wrap 
panel surface, while Z level 2 is the farthest. Pins may hold 
one or two wire wraps: but the Z level must be maintained at 
both ends of the wire wrap connections. 

NOTES 

The notes column is the last column on the wire list. Signal 
names, history, or other pertinent information is shown in the 
notes column. 

4-2 83323150 N 
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TITlE 

Wire ~vrap. Assembly (Ref: 47230137/47230139/47230140) 
; ~ 

SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES IDENTIFICA TION LEVEL 

Au L)3R C..)?'36~ l 
AOlO4A r:0241A 1 
A;JIJ4R (':J?~7A 1 
401056 CO:>41R 1 
A 01 () ') q C0240" 1 
AJ1J~R Cj?\Q6 ~ , 
A01019 C073'51\ ? 
A~lJ"" &))..,8A 1 
AJ138'l :043ljA 1 
'Olll~ r0431~ 1 
AJ11'A ~j'!B~ 1 
6011~~ A044Jl 1 
6012()~ A.04(\4A 1 
'J1Z",fJ f\j2,lljA , 
lO121~ ~ 0 131.A 1 
A4JIZ3t3 q .)lllq 1 
A0143~ - ~ 0 3 ~ 2A ~ 
A(3)16 60405A 1 
A0308A AOI07fl 1 
lUl~QA ~O4106 1 
lJ31~A AJIt~ftq 1 
A0315A 1\02318 2 
lO31&A AJljltl 1 
A0327' 60437& 1 
AJ3Z8A ~.J4J 78 \ 
A0332A 60409& 1 
A0332A 40143'3 2 
A0333& 1l0212A 1 
40334A A.0316~ 1 
A.J136A ~JZ Z.:; A 1 
A0341A 1\0441'\ 1 
AJlt13A Qil2Z,.A 1 
A0404A A01~OJ\ 1 
AU4()4J\ ~ t" ~ 15ft 1 
AUItJIJA A~.) ~ \J 7A 1 
A040~A B0226" 1 
40408B "Jl't'3" 1 
A040QA A0332A 1 
A<;4tJqq ~J2\J~" 1 
404106 AO'30c)A 1 
AOltlO~ :0403a 2 
604109 60432& 2. 
40412& C0430A 1 
A~413A BJ1t13~ 2 
604131\ 1304139 2 
A041,44 "J"146 2 
A0415A Q0415A 1 
lO41,)A "J415B 2 

KQJR0710A 
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TitlE 
Wire Wrap Assembly 

SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES 
IDENTIFICATION lEVel 

4Q4168 RJ41~R 1 
A0417A A0419~ 2 
404178 BJlt1113 2 
404184 ~0418A 1 
AJ418~ ~()41S" 1 
A0419A Q041Qb 1 
AJ"19R :Jlt31B 1 
40419" 40417A ? 
A04l04 ~0420A 1 
AJItZJ~ J\~4?Jq 1 
40421A 904214 1 
A0421R q')421~ 1 
A0422A ~04?2A 1 
Au42ZR. ~·J422R .l 
A.0424A ~04?"A 

. 
"-

AJ~24q ~O4?4~ 1. 
A04294 r.;0433A 1 
A0428R C0436A 1 
AJltZ9A CJ4059 1 
A0431A C0430A 1 
AJ432A Al'-!RA Z 
40432A 40410B I 
40432B ~O432" 2 
AIJ4'33. C\J42?R 1 
Al433R 1l031<)A 1 
A04348 J\0434R 7. 
40435A ~0435A 1 
AO~J6A RIJ436A ? 
A0436a P0436R 2 
A0436A C0340A 1 Applies to BZ9AlJ/K 

only 
AJ437A AJ3?7A 1 
A04378 Q0431B 2 
A0437'3 'A03284 1 
A04377 B0437A ~ 
404366 A0432A ? 
AJ438B CJ"l'.1B 1 
~0440A 130440A 1 
A~lt40B C0421A ? 
A0441A 30441A 2 
A04ltlB A,)341A 1 
40441B !lO441~ i! 
A0442A ~0442A 2 
AJltltZR ,» ft It v A l 
A0443A lOl13P I. 
Avlt43~ aOIt4~A 2 

-, A0441B 1304438 2 
8J123R A0123B 1 

K{6R0710A 
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TITLE 
Wire Wrap Assembly 

SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES 
IDENTIFICATION LEVEL 

80124& \'\02331\ 1. 
Au1llA 130233~ l 

R~126A ~JZ3ItR 1 
Q0127A C\0234.& 1 
BJ131A AalZ18 1 
80132A C0231R 1 
gOl3'!A q:)32ltR 1 
J)0134A C02358 1 
80136A 1\032-;A 1 

S0117A 8033';4 1 
R0141A "0316A 1 
B~11t2A "03'-28 1 
flO143A '\O3~6~ 1 
8J2lltA RJ3J?A 1 
90Z05A 401208 Z 
~0207A ~:)436~ 1 
8021)88 C JitOq~· 1 
9111094 A040Qf\ 1 
B0210A R0441A 1 

., 
-- ........ 1302108 Q0324A 1 

'\;'Z12A ~()~33A 1 
80216A 80340A 1 
13\)218A '3J~36A 1 Applies only to units 

without long last 
sector .. 

B02l8A C0330B 1 Applies only to units 
with long last sector. 

902181\ A03?2A 1 
80219A "0332A t 
BOZ19R CJ4l\lf:' 1 
90221)A 1l03'3ZA 1 
'10222A 30334'\ 1 
802228 Q0327A 1 
9L)ZZItA A\J"J3~ 1 
B0224A COl26A 2 BZ5AlV/W,BZ5A5G/H only 
B0224R R0333R -1 
saZl5A l3336A 1 
802258 Q0321B 1 
B02Z6l ~03388 1 
B0226A C0127A 2 BZ5AIV/W,BZ5A5G/H only 
QOll68 A)'tJ8A 1 
~0227A R0331A 1 
802288 ":J443R 1 
80228R ~0333A ~ 
ROZ2QA '103ZQA 1 
B0229B 80320B 1 
BOl3JA RJ43Z~ 1 

KiJR0710A 
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TITLE 
Wire Wrap Assembly 

SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES IDENTIFICATION LEVEl 

JlO231A ~,)434R 1 
~02318 40315A 2 
~0232~ R023QA 1 
'102l3A R0124A 1 
8.;)2338 ~Jll5A 1 
80234A Q0121A 1 
9JZ34B ;:LJll6A 1 
B0235A ~0413A 1 
StJ235B ~0435A 2 
8J2368 f3 J32 5 B 1 
~ 0 23 7 A B0414A 1 
80237B S.)415R 1 
80238A R0413R 1 
RJZ39A BJZ~ZB 1 
80243a A040BR 1 
B0303A r:0230A 1 
'10303A B0419A 2 
Q0304B C0225~ 1. 
RJ3J4B BJlt18A Z 
80305A Q030bA 1 
90305" RJ'tZOA Z 
803058 COll5A 1 
~03t)bA Ql1305A 1 
803068 qJ31JA 1 
R03J7A Q0424A 2 
80307A C023iA 1 
~0308B ~0422A· 2 
Ail3J8B C:)24IlA 1 
R030QA P0204A 1 
BJ31JA f\l306R 1 
B031tA C,)2329 1 
R031IA ~0420~ 2 
S0311S C0413A 1 
RJ311B ~J424a 2 
B0312A f\0422B 2 
80312A C02038 1 
Q0313A Ct)204R 1 
B0313A ~0421A 2 
ea31ltB Q,)4l1" l 
80314R, C0203A 1 
ROllbA R01414 1 
80317A r0137A I 
~~317B C0228A I 
a",318A C0129A 1 
B031QA A0433R 1 
J\0319A BJ433J3 Z. 

K9jR0710A 
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TITLE 
Wire Wrap Assembly 

SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES IDENTIFICATION LEVEL 
-

R0319!l C'022QA 1 
~iJ3lJA :.;';'.l)ltA 1 
f\03~QP Ba2~qR: 1 
J\03l1~ QO??5R 1 
Q0322A qO?lfl~ 1. 
q03l2~ ~O14?6 1 
8tJ3Z1f.\ f'J327R 1 
B03?4A "0210" 1 
'JJ3Zltf\ ~')133A 1 
1\03256 1\0136A 1 
,\U3Z58 ~J236B 1 
R~3l6A R,.}llt3A 1 
80326fl C0222~ 1 
~03Z7A 1\02228 1 
~0327q jJ0323~ 1 
9,,3Z8A t:J2lt?~ 1 
B03Z'JQ C0242B 1 
~J32qA "J22Q4 1 
~03,-qR C014?A 1 
130330Q C0226A 1 
Au3.31. A ~J4"u~ 2 
a0331~ 1-'402214 1 
flO33ZA ~J21qA 1 
1)03321' B0220A. 1 
')03136 ~()?28R 2 
803)3~ QJZlltR 1 
R0334B QOZ22A 1 
'\03354 '\0137A 1 
B0335B B0339B 2 
803364 CO?~~H~ 1 
R0337A ~031qR 1. 
1303368 "02764 1 
B0339B B0335B 2 
'H)13q~ BJ317B 1 
803406 Q0216A 1 
80340~ C0138A 1 
IJOltlJ~ ~;),,3ZA 1 
R0410~ :04108 2 
804136 ~0411A 2 
R0413A "0235h 1 
fl()413B Ar')413" 2 
804138 R023~A 1 
BJitl~A "02374 t 
80414A 404146 2 
Q0415A "0415A 1. 
~~ltl)A CiJ226R 2 

K{ljR0710A 
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TiTlE 
Wire Wrap Assembly 

SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES IDENTIFICATION LEVEl 

Q0415A 60415R 2 
BJit15B "J237~ 1 
R041b8 :0211'3 2 
Q0416R A0416Q 1. 
AJ"174 RJlt19~ Z 
B0417B 1:0231B 1 
80417B A04178 2 
80418A 80304~ 2 
B0418A 6;.)4164 1. 
B0418R 4041813 1 
BJ1t18'3 CJ417Q 2 
'1041QA A041QA 1 
80"194 80303A 2 
80 .. 198 C·)43Z B 1 
R041Q9 B0417A 2 
BJitZOA BJ3J5R Z 
B0420A A0420A 1 
B04Z0Q ~0311A 2 
B0420P A.142 ijR 1 
RJ4Z1A 40421A 1 
q04~lA Q03134 ? 
804218 A04218 1 
qJ~Z18 ~o314B 2 
80422A ~030Rq 2 
!3JItZZA AlltllA 1 
R0422~ flO312A 2 
q0422~ A0422Q 1 
Q0424A RJ3iJ7A 2. 
B0424A A0424A 1 
AultZItB ~ij421tB 1 
R0424B ~0311R 2 
BJltZ8A C0434R 1 
B0428a CJ43 a A 1 
t:\JIt2QA ClltJ1A 1 
904318 ~O"35R 1 
R4)4JZA 80410R I 
80432A a04384 "-
1J043ZB Q02304 1 
BJlt32,'l AQ43ZB Z 
B04334 C04048 1 
801t33B R )'319A 2 
R0434R 4043413 2 
JH)434~ BiJ231A 1 
80435A ~JZ35B l 
RJ435A A043fjA 1 
B0436A ~021RA 1 

KiJR0710A 
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TITLE 
Wire Wrap Assembly 

~i SIGNAL NAME OR NUMBER ORIGIN DESTINA TION 
Z 

NOTES 
IDENTIFICA TION LEVEL 

"-"." 

g04l6A "'0416A 2 
~v436" h'J43hf\ ? 

R0436A R02071\ 1 
Q.>Ct17.a ~.I~371 " ~0437A t\()417~ ? 
80438A n0432A 2. 
Q043i)Q r:;414A 1 
RJ~\JA 1'\03311. 2 
'\0440& A')440A 1 
!\0440R C04131\ ? 
QJ-.ltl& ~u44l" 

, 
804416 ~0210A 1 
'LI~~ 1 (\ AJ4&l~ '-
B044ZA :0216n 1 
'10442A 404426 ? 
~04'Z8 CJIt~~B 2-
'lO443~ 604434 f! 
~'l1t1t3q RJl26R 1 
80443Q A0443~ ? 
CJllltA "J3ZUA 1 
COIIZA r0205~ 1 
C0126A B9224A 2 BZ5AIV/W,BZ5A5G/H only 
C0127A B0226B 2 BZ5AIV/W,BZ5A5G/H only 
C"l29l q)J1RA 1 
C0137A ~O317l 1 
COl3SA R0340R 1 
C0139~ C0205A 1 
C014?A ~03Z9H 1 
C~ZJ3A RJ314~ l. 
COZ03R 1303124 1 
C~ZJft~ ~J313A 1 
C0205A C013qn 1 
C~20SB CvllZA 1 
Callla e")ltl~q l 
C021bR ~O442. 1 A\ C0216B C0311B 2 
C0222~ "O'326Q 1 
C02Z5A ~030,q 1 
CllZZ~R ~",3t,)4A 1 
C0226A ~0330t:\ 1 
CJZ2bB ~~415A ? 
COl2SA ~0317tl 1 
CO?~i:i~ '30319f' 1 
Cv2~.JA qJ~J3A 1 
C02llA RO'307A 1 
C;)Z31A ~'041 7~ 1 ki\ Applies only to units 

with long last sector 
K{iSR07JOA 
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llTLE 
Wire Wrap Assembly 

SIGNAL NAME OR NUMBER ORIGIN DESllNA liON Z 
NOlES IDENllFlCA liON LEVEL 

t:0232f\ "0311A 1 
C0233f3 C0419R 1 
C,)235A A.J liJ7~ 2 
C0235A 40107B 2 
CJ235B ~J134A 1 
C0236A A0103B 1 
COZ3.,A 601J49 1 
COZ37B RJ13Zfl 1 
C0238A AOl14B 1 
C0238B Rl336A 1 
C0239A AOI06'! 2 
C024~A F\iJ3uAB 1 
C0240Q AOI05~ 1 
CJZ41A 40104A 1 
C0241B AOI05A 1. 
Cu24?4 f3032dA 1 
CJZ4ZB R03Z8B i& C0308B C03l6B 
C0311B C02l6B 2 ,I' 
C03l5A C03l6A 2 
C0315A C0323A 1 
C03l5B C03l6A 1 
C0315B C0333A 2 
C03l6A C03l5A 2 
C0316A C0315B 1 
C0316B C0308B 1 
C03l6B C033lA 2 
C0323A C03l5A 1 
C0330B B0218A 1 
C0331A C03l6B 2 
C0332B C0333A 1 
C0333A C03l5B 2 ,~ 
C0333A C0332B 1 ~ 
C0340A A0436A 1 
C0403A '104Z9A 1 

~, 

COlt')38 AJ410B 2 
C0403R C0417A 1 
C 041l4B ~0433A 1 
C0405A CJ410E\ 1 
CJltJ513 ~042qA 1 
C0408A C0417B 1 
C0409A C0413~ 1 
C·;)1t.)9S C.j42113 2 
C040Q8 B02088 1 
CJ410B CJ4J5A 1 

~ Applies only to units 
with long last sector 

K{6R0710A 
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TITLE 
Wire Wrap Assembly . 

- ."= 
SIGNAL NAME OR NUMBER ORIGIN DESTINATION 

Z 
NOTES 

IDENTIFICATION LEVEl 
:.:: 

C0410B R0410j:\ 2 
C041~A C\1421A 1 
C0413A CJ419P 2 
CJltllA QOlIlA 1 
C0413Jl B0440B ? 
C0413Jl C0409A 1 
Crlltl'fS 8)43813 1 
C041,A C0424P 1 
CtJ"15~ ~;''''!8A 1 
C0416B C04278 l 
C0417A. C0403~ 1 
C04118 R,)418fl 2. 
C0417'l C0408A 1 
C04184 C!)432A 1 
C0418B C0440A 1 
CO~198 C041.3A ? 
C0419B C0233R 1 
CO"l')B '\:)219R 1 
C04Z14 C04124 1 
C0421A A0440R ? 
CO"Z18 CJ".i9J\ l 
C04ZZ~ A0433A 1 
Cult2le8 B"ltltZR Z 
C04?48 C04t56, 1 
COltZ78 ::0416R 1 
C0430A 4041ZA I 
C0430R ~0431R I 
COit31J\ Allt191J 1 
C043l.A C041SA 1 
CQlt328 8l"19~ 1 
C0433A lO4Z8A 1 
Ca4338 4l111q 1 
C0434B 80428A 1 
C0435A AOI08R 1 
CJIt3j~ ~\)1t31~ 1 
C0436A A0428R 1 
COlt38A CJJltzag 1 
C0440A t;041~B 1 
C\)ltltOA A04ltZR Z 

Kf/JR0710A 
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SEC ION 5 

PA TS DATA 

1,-, 





PARTS DATA 5 

INl'RODUCTION 

This section provides an I.llustrated Parts Breakdown and a 
Spare Parts List for all the mini module dr ives (MMDs) listed 
in the configuration chart in the front of this manual. 

Information in this section is divided into two major cate
gories as follows: 

• Illustrated Parts Breakdown This breakdown provides 
part number information for all field replaceable items 
except cables and harnesses. 

• Spare Parts List -- This is a 1 ist of recommended spare 
parts. 

NOTE 

Parts listed in the illustrated parts break
down, but not in the spare parts list, may be 
long lead time items subject to significant 
delays in supplying of parts. 

83323150 P 5-1 
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SEC'TION SA 

ILLUSTRATED P'ARTS BREAKDOWN 





ILLUSTRATED PARTS BREAKDOWN SA 

GENERAL 

The Illustrated Parts Breakdown (IPB) provides the information 
needed to order field replaceable parts. This information is 
presented in assembly illustrations and parts lists. 

The symbols used in this section· are explained in the following 
paragraphs along with a definition of some of the abbreviations 
used. Refer to the front of this manual for a complete list of 
abbreviations. 

The illustrated parts breakdown is structured as follows: Each 
major assembly is shown in an exploded view and assigned a fig
ure number. More than one illustration per figure number may 
be required for a complex assembly. In this case, the illus
trations are ti tIed figure X (sheet 1); figure X (sheet 2), 
etc. The parts shown on the illustrations are numbered. A 
parts list for each illustration begins on the page facing the 
illustration. The numbers on the figure correspond to the in
dex numbers on the associated parts list. In some cases, the 
parts list will have more than one page for the corresponding 
sheet of the figure. 

The Illustrated Parts Breakdown is divided into four columns: 

Index Number Column -- The numbers given in this column corre
spond to the numbers shown on the illustration. When more than 
one entry is given for a particular index number, the applica
tion of each part is defined in the Notes column. Items not 
shown on an illustration are listed without index numbers . 

. .....,. Part Number Column -- This column provides the eight digi t num
ber by which a part may be ordered. There are several condi
tions when there will be an incomplete number or no number at 
all: 

• The last two digits (referred to as tab numbers) are 
shown as XX. Used when an assembly changes tab numbers 
rapidly in the course of' normal factory build. If it is 

83323150 H 5-3 
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n8':!essary to order these assemblies, the actual part number i:3 
found on the assembly identification label attached to the as
sembly" IE the actual part number cannot he determined, in
clude on the order the series code of the machine along with ~ 
list of all the change orders installed. 

• NFR in the part number column. Used to indicate that a~ 
assembly is not field replaceable. If repair of the NFR 
i tern is necessary, refer to the maintenance section of 
this manual for further information. 

• i# in the part number column. Indicates that the item is 
a recommended spare part and that the part number is lo
cated in the Spare Parts List (section 5B). 

Description Column -- This column gives the name and a brief 
description of each part and assembly. The relationship of 
parts and assemblies is shown within the column by means of in
dentation. When an item is indented more than the previous 
item, it is part of the previous item. 

When necessary, i terns are identif led as being right or left 
side. Right and left are determined by facing the front panel 
of the drive. 

Notes Column -- This column def ines any mul tiple par t number 
entr ies for a single index number. Mul tiple entr ies may be 
necessary to identify differences such as machine configuration 
(for example, whether the part is for a 50 Hz or 60 Hz machine) 
or to track history (for example, the part number differs be
tween older and newer units). 
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Figure 5-1. Top Level Assembly 
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!
INDEX/ PART 

NO NO 

5-1 
5-1 
5-1 

1 
2 
:3 

4 
5 
6 
'7 

7 

8 

8 

9 

9 

10 
11 

12 
13 

14 
15 

16 

17 
18 
19 
20 

730367XX 
730368XX 
823998XX 
92727202 
73011300 

93660079 
73022700 
95796512 
10125724 

10127122 

94391905 

73043500 

94391904 

73043500 

10125722 
93660073 

73019500 
10127112 

94386407 

93660074 

10126402 
10125606 
92602004 
93660107 

83323150 U 

L PART DESCRIPTION 

TOP LEVEL ASSEMBLY 
TOP LEVEL AS:SEMBLY 
TOP LEVEL ASSEMBLY 

SCREW, Sch Btn, 6-32 x 1/2 
COVER, TOp 
PANEL, Color 

SCREW, Phillips, 8-32 x 1/2 
COVER, Bottom 
CLOSURE, Vinyl 
SCREW, Flat Hd, 8-32 x 3/8 

SCREW, PHH' PNH Mach, 
8-32 x 3/8 

SLIDE, Quick Disconnect 

PLATE, Retainer 

SLIDE, Quick Disconnect 

PLATE, Retainer 

SCREW, Flat Hd, 8-32 x 1/4 
SCREW, PHH PNH Mach, 

8-32 x 1/4 
COVER, Rear 
SCREW, PHH PNH Mach, 

6-32 x 5/16 
MOUNT, Cable 
DRIVE FINAL ASSEMBLY (See 

Figure 5-2) 
SCREW, PHH PNH Mach, 

8-32 x 5/16 
LOCKWASHER, #8 
WASHER, #8 
CABLE CLAMP 
SCREW, PHH PNH W/ 

Lockwasher 

See Configura
tion Chart in 
front of man
ual for part 
number 

All except 
BZ9A1J/K/L/M, 
BZ9A5E/F 
BZ9A1J/K/L/M, 
BZ9A5E/F only 
All except 
BZ9AIJ/K/L/M, 
BZ9A5E/F 
BZ9AIJ/K/L/M, 
BZ9A5E/F only 
All except 
BZ9AlJ/K/L/M, 
BZ9A5E/F 
BZ9AIJ/K/L/M, 
BZ9A5E/F only 

SIC 21 & Abv 
only 
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IINDEX I PART 
I NO NO 

PART DESCRIPTION 

5-1 TOP LEVEL ASSEMBLY (Contd) 
92006812 PLATE, Equip Ident 
94397000 EMBLEM, Product Ident 

75778701 POWER CORD (60 Hz) 

82392310 POWER CORD (60 Hz) 
75778710 POWER CORD (50 Hz) 
92034702 PANEL, Fr'ont, Matched Set 
92034700 PANEL, Fr'ont, Matched Set 
77563300 BALLAST 
76846300 HARDWARE KIT* 

76846305 HARDWARE KIT* 
92555238 HARDWARE KIT* 

NOTE 

BZ5A1B/C/D/H/L, I 
BZ5A2A/B/J, 
BZ5A3A/B, 
BZ5A4A/B, 
BZ5A5A/B/D/F/K/L, 
BZ5A6A/B, 
BZ5A9E/F/N/P, 
BZ9A1A/B/W/Y/Z, 
BZ9A2A/B, 
BZ9A3A/B 
BZ9A4A/B, 
BZ9A5A/B, 
BZ9A6A/B/E/F, I 
BZ9A7L only 
All except 
BZ5A1L,BZ9A7L 
BZ5A1L,BZ9A7L 

BZ5A5K only 
BZ5A5L only 
BZ5A5K/L only 
All except 
BZ5A5D/F, 
BZ9A7C/D 
BZ9A7C/D 
BZ5A5D/F 

* Refer to table 5-1 for listing of kit piece parts. 
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5-2 

5-2 

5-2 

1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 
13 
14 
15 
16 
17 

18 
19 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 

730355XX DRIVE FINAL ASSEMBLY All except 
BZ5A1J/K/R/S,BZ5A2 
C/D/G/H,BZ5A9N/P, 
BZ9A7C/D/E/F/G 
BZ5A9N/P,BZ9A7C/O/ 
E/F/G 
BZ5A1J/K/R/S, 
BZ5A2C/O/G/H 

823994XX DRIVE FINAL ASSEMBLY 

730639XX DRIVE FINAL ASSEMBLY 

10125301 
94388900 
73005600 
73020800 
73020900 
10127122 

10126402 
ii 
i# 
## 

10127132 

10125805 
73045100 
93660077 
94369553 
10125804 

## 

94305532 

73040600 
82355115 

10127114 
10125803 
10125605 
93564055 

10125105 
93564032 

NUT, Hex, 1/4-20 
LOCKWASHER, Special 
WASHER, Special Flat 
WASHER, Insulator 
BUSHING, Insulator 
SCREW, PHH PNH Mach, 

8:"'32 x 3/8 
LOCKWASHER, #8 
SPEED TRANSDUCER ASSEMBLY 
GROUND SPRING 
MINI MODULE ASSEMBLY 
SCREW, PHn PNH Mach, 

10-24 x 1/2 
LOCKWASHER, #10 
WASHER, Special 
SCREW, PHH PNH, 8-32 x 3/8 
GROUND CABLE 
LOCKWASHER,i8 
FRONT PANEL ASSEMBLY (See 

Figures 5-3,5-4,5-5) 
BELT, Flat Drive 
BASE FRAME ASSEMBLY (See 

Figures 5-6,5-7) 
BUSHING 

CARD CLAMP ASSEMBLY 

SIC 15 & Abv 
SIC 15-19 only 
SIC 15 & Abv 

BZ5A1E/G/T/U, 
BZ9A1C/E/F/N 
only 

I/O CABLE ASSEMBLY BZ5A2E/F, 
BZ5A6C/O, 
BZ9A2C/O, 
BZ9A6C/D only 

SCREW, PHH PNH Mach, 6-32 x 1/2 
LOCKWASHER, #6 
WASHER, #6 
WASHER, Nylon 
NOT USED 
NOT USED 
NUT, Hex, 6-32 
WASHER, Nylon 

83323150 V 5-11 



14 

5 

\~ <: \ 32 
~3 

5-12 

: .. 

Figure 5-3. 

7 
8 

11 

19 

15-213C 

Front Panel Assembly 
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.~ IINDEXI PART PART DESCRIPTION NOTE 
NO I NO 

5-3 730365XX FRONT PANEL ASSEMBLY See Note 1 
5-3 823977XX FRONT PANEL ASSEMBLY See Note 2 

1 10127343 SCREW, PHH PNH Mach, 
6-32 x 2 

:2 10125803 LOCKWASHER, i6 
.3 10125605 WASHER, i6 
4 94222501 FINGER GUARD 
5 ii FAN ASSEMBLY 
6 94241018 CLIP, Cable 
7 51906003 CONNECTOR, Plug 
8 51906207 CONTACT, Socket 
9 94277409 CABLE TIE 
10 94277400 CABLE TIE 

~~ 
11 PANEL, Control See Configura-

tion Chart in 
front of manual 
for part number. 

12 93660077 SCREW, PHH PNH, 8-32 x 3/8 
13 10125606 WASHER, i8 
14 73045500 PLATE, Fan Mounting 
15 73045600 SCREEN, RFI 
16 ii AIR FILTER, Foam 
17 93660113 SCREW, PHH PNH, 10-32 x 1/2 
18 73012501 GUSSET PANEL 
19 73012500 GUSSET PANEL 
20 93623000 BUMPER, Rubber 
21 94100381 FASTENER, U Type 
22 10127112 SCREW, PHH PNH Machine, 

6-32 x 5/16 
23 92010402 LATCH, Slam 
24 73040400 PLATE, Latch 
25 94394305 LENS, Blank See Note 3 

~ 
25 94394311 LENS, Blank See Note 4 
25 94394200 LENS, Lettered (Wr ite See Note 5 

Protect) 
25 94394250 LENS, Lettered (Wr ite See Note 6 

Protect) 
26 94394305 LENS, Blank See Note 3 
26 94394311 LENS, Blank See Note 4 

83323150 T 5-13 
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I INDEX I PART I PART DESCRIPTION 1 NOTE L NO . NO ~, _________ ,______ _ __ 

5-3 
26 

26 

27 
27 
27 
27 
28 
29 

30 

30 

31 
32 
33 
34 

94394201 

94394253 

94394305 
94394311 
94394230 
94394257 

ii 
ii 

94394007 

94394030 

73035100 
10126103 
73067200 
94277503 

83323150 V 

FRONT PANEL. ASSEMBLY (Contd) 
LENS, Lettered (Fault 

Clear) 
LENS, Lettered (Fault 

Clear) 
LENS, Blank 
LENS, Blank 
LENS, Lettered (Ready) 
LENS, Lettered (Ready) 
INDICATOR., LED 
SWITCH, P. B. W/LED 

Indicator 
SWITCH, P.B. W/LED 

Indicator 
SWITCH, P.B. W/LED 

See Note 5 

See Note 6 

See Note 3 
See Note 4 
See Note 5 
See Note 6 
See Note 7 

See Note 8 

See Note 9 

See Note 7 
Indicator 

HARNESS ASSEMBLY 
LOCKWASHER, i6 
GROUND W1RE ASSEMBLY 
MOUNT, Cable 

SIC 20 & Abv only 
Sic 20 & Abv only 

NOTE 1: 

NOTE 2: 

NOTE 3: 

NOTE 4: 

NOTE 5: 

NOTE 6: 

NOTE 7: 
NOTE 8: 

NOTE 9: 

SIC 25 & Blw all except 
BZ5AIE/G/T/U,BZ9AlC/E/F/N. 
SIC 26 & Abv all except 
BZ5AIE/G/T/U, BZ9AlC/E/F/N. 
S:;C 25 & below all except 
BZ5A2E/F,BZ5A5J,BZ5A6C/D,BZ9AIJ/K, 
BZ9A2C/D,BZ9A6C/D. 
S!C 26 & Abv all except 
BZ5A2E/F,BZ5A5J,BZ5A6C/D,BZ9A2C/D, 
BZ9A6C/D,BZ9A2C/D,BZ9A6C/D. 
SIC 25 & Blw BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D. 
SIC 26 & Abv BZ5A2E/F, BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D. 
All except BZ5AIF. 
SIC 25 & Blw all except 
BZ5A5J,BZ9AlJ/K. 
SIC 26 & Abv all except BZ5A5J. 
SIC 01 & Abv BZ9AlJ/K. 

5-15 
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Figure 5-4. Front Panel Assembly 
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I INDEX I PART T PART DESCRIPTION 
1_ NO _ NO __ 

5-4 73043902 FRONT PANEL ASSEMBLY 

5-4 73043903 FRONT PANEL ASSEMBLY 

1 
2 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

94394305 
94394311 

ii 
ii 

10127112 

10126401 
94398701 

#i 
10127142 

09040204 
73043400 
10127343 

10125803 
10125605 
94222501 

ii 
94277503 
51906003 
51906207 
94277409 
94277400 
73035102 
73043800 
73067200 

10126103 

83323150 V 

NOT USED 
LENS, Blank 
LENS, Blank 
INDICATOR, LED 
SWITCH, P.B. W/LED Indicator 
SCREW, PHIl PNH Mach, 

6-32 x 5/16 
LOCKWASHER, #6 
BRACKET, Mounting 
AIR FILTER, Foam 
SCREW, PHa PNH Mach, 

10-32 x 3/8 
LOCKWASHER 
BRACKET 
SCREW, PHH PNH Mach, 

6-32 x 2 
LOCKWASHER, #6 
WASHER, if.) 
FINGER GUARD 
FAN ASSEMBLY 
BASE, Mounting 
CONNECTOR, Plug 
CONTACT, Socket 
CABLE TIE 
CABLE TIE 
HARNESS ASSEMBLY 
PANEL, CONTROL 
GROUND WIRE ASSEMBLY 

LOCKWASHER, #6 

.. J 

NOTE 

siC 25 & B1w 
BZ5A1E,BZ9A1C 
SIC 26 &·Abv 
BZ5A1E,BZ9A1C 

SIC 25 & B1w 
SIC 26 & Abv 

siC 20 & Abv 
only 
SIC 20 & Abv 
only 

5-17 
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I "INDEX I PART 
I. NO _ NO 

PART DESCRIPTION NOTE 

5-5 73067300 FRONT PANEL ASSEMBLY siC 25 & B1w 
BZ5A1G/T/U, 
BZ9A1E/F/N 

5-5 73067301 FRONT PANEL ASSEMBLY SIC 26 & Abv 
BZ5A1G/T/U, 
BZ9A1E/F/N 

6 
'7 
B 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2:3 
24 
2.5 
2:6 
27 

94394305 
94394311 

## 
94394007 
94394030 
10127112 

10126401 
94398702 

## 
10127142 

09040204 
73043400 
93724162 

10125803 
10125605 
94375401 

## 
94277503 
51906003 
51906200 
94277409 
94277400 
73035100 
73062401 

ff 
73067200 
10126103 
10127343 

83323150 V 

NOT USED 
LENS, Blank SIC 25 & B1w 
LENS, Blank SIC 26 & Abv 
SWITCH, P.B. W/LED Indicator 
SWITCH, P.B. W/LED Indicator SIC 25 & B1w 
SWITCH, P.B. W/LED Indicator SIC 26 & Abv 
SCREW, PHH PNH Mach, 

6-32 x 5/16 
LOCKWASHER, #6 
BRACKET, Mounting 
AIR FILTER, Foam 
SCREW, PHH PNH Mach, 

10-32 x 3/8 
LOCKWASHER 
BRACKET 
SCREW, PHH Mach, 

6-32 x 1 7/8 
LOCKWASHER, 41=6 
WASHER, #6 
FINGER GUARD 
FAN ASSEMBLY 
BASE, Mounting 
CONNECTOR t Plug 
CONTACT, Socket 
CABLE TIE 
CABLE TIE 
HARNESS ASSEMBLY 
PANEL, Control 
INDICATOR, LED 
GROUND WIRE ASSEMBLY, Fan 
LOCKWASHER, #6 
SCREW, PHH PNH Mach, 

6-32 x 2 

5-19 
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Figure 5-6. Base Frame Assembly (Sheet 1 of 2) 

Series Code 20 and Below 
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----- L NOTE----' ' . ..., I INDEX I PART PART DESCRIPTION 
I_NO ---L NO 

, -----.--
5-6 730354XX BASE FRAME ASSEMBLY (Sheet 1 SIC 20 & B1w 

of 2) 
1 94375824 SCREW, TF, 8-16 x 3/8 
2 73054301 MAIN HARNESS ASSEMBLY SIC 19 & B1w 
2 73054302 MAIN HARNESS ASSEMBLY SIC 20 
3 77612623 CONNECTOR, Jumper 80 MB units 
4: LOGIC CHASSIS ASSEMBLY 

(See Figure 5-8) 
S 10127134 SCREW, PHH PNHMach, 

10-24 x 3/4 
6 73017400 SUPPORT, Frame 
7' 73020100 CHASSIS HINGE ASSEMBLY 
8, 17901517 SCREW, PHH, 8-32 x 1/2 

. ....., 9 10126402 LOCKWASHER, #8 
10 70117600 POWER SELECTOR PLUG 60 Hz units 
10 70117605 POWER SELECTOR PLUG 50 Hz units 
11 73055500 LOGIC DC CABLE ASSEMBLY SIC 15 & B1w 
11 73055501 LOGIC DC CABLE ASSEMBLY SIC 16-19 
11 73055502 LOGIC DC CABLE ASSEMBLY SIC 20 
12 10125605 WASHER *6 SIC 20 only 
13 POWER SUPPLY ASSEMBLY (See 

Figure 5-10) 
14 10127122 SCREW, PHH PNH Mach, 

~. 8-32 x 3/8 
15 94277406 CABLE TIE 
16 73034100 CABLE, Fan SIC 19 & B1w 
16 73047001 CABLE, Fan SIC 20 
17 94374902 CONTACT STRIP 
18 10125105 NUT, Hex, G-32 SIC 20 only 
19 10127113 SCREW, PHH PNH, Mach, SIC 20 only 

I 6-32 x 3/8 
20 10126103 LOCKWASHER, 16 SIC 20 only 

,-". 

83323150 V 5-21 
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~ 

[I:gEXI PART ~ PART I5ESC~IP~ION 
" 

NOTE --, 
~' -.L 1 NO 

5-6 BASE FRAME ASSEMBLY (Sheet 2) SIC 20 & B1w 
1 92033326 RING, Retaining 
2 73010400 WASHER 
3 10125303 NUT, Hex, 3/8-16 
4 10126108 LOCKWASHER, 3/8 
t-:> 10125610 WASHER, 3/8 
6 73010500 PIN, pivot 
7 89258100 WASHER, Thrust 
8 94291039 BEARING, Thrust 
9 MOTOR AND BRAKE ASSEMBLY 

(See Figure 5-9) 
10 10127122 SCREW, PHH PNH Mach, 

8-32 x 3/8 
11 94277406 CABLE TIE 

~ 
12 93592200 SCREW, Slf~pg, 8-32 x 3/8 
13 10126402 LOCKWASHER, i8 
14 10125727 SCREW, Flat Hd, 8-32 x 3/4 
15 73012600 SCREW, Motor Lock 
16 93707052 SCREW, Sch Sh1dr, 3/8 x 1 1/4 
17 94390403 SPRING, Constant Force 
18 73010900 SPOOL, Spring 
19 10127134 SCREW, PHH PNH Mach, 

10-24 x 3/4 
20 10126403 LOCKWASHER, flO ,...,. 21 75164900 BAR, Ground 
22 75164800 STUD, Hex Hd 
23 92615008 WASHER, Shoulder 
24 10125607 WASHER, 110 
25 10125107 NUT, Hex, 10-24 
26 94274140 TERMINAL, Quick Connect 
27 73023901 FRAME, Base 

94277400 CABLE TIE 

....,. 

83323150 M 5-23 
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Figure 5-7. B~se Frame Assembly (Sheet 1 of 2) 
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IINDEXI ~ PART PART DESCRIPTION [ NOTE I NO NO 

5-7 730354XX BASE FRAME ASSEMBLY (Sheet 1 SIC 21 & Abv 
of 2) 

1 94375824 SCREW, TF, 8-16 x 3/8 
2 73054302 MAIN HARNESS ASSEMBLY 
3 77612623 CONNECTOR ,Jumper 80 MB units 
4 LOGIC CHASSIS ASSEMBLY 

(See Figure 5-8) 
5 10127134 SCREW, PHa PNH Mach, 

10-24 x 3/4 
6 73069500 SUPPORT, Frame 
7 73020100 CHASSIS HINGE ASSEMBLY 
8 17901517 SCREW, PHH, 8-32 x 1/2 
9 10126402 LOCKWASHER, 18 

~ .• 10 70117600 POWER SELECTOR PLUG 120V-60 Hz units 
10 70117605 POWER SELECTOR PLUG 220V-50 Hz units 
10 70117606 POWER SELECTOR PLUG 240V-50 Hz units 
10 70117609 POWER SELECTOR PLUG 240V-60 Hz units 
11 73055502 LOGIC DC CABLE ASSEMBLY 
12 10125712 SCREW, Flat Hd, 6-32 x 1/4 SIC 23 & Abv 

only 
13 POWER SUPPLY ASSEMBLY (See 

Figure 5-10) 
14 10127122 SCREW, PHa PNH Mach., ,..., 8~32 x 3/8 
15 94277406 CABLE TIE 
16 73067003 CABLE, Fan 
17 94374902 CONTACT STRIP 
18 10125105 NUT, Hex, 6-32 
19 10127113 SCREW, PHH PNH, Mach, 

6-32 x 3/8 
20 10126103 LOCKWASHER, 16 
21 10125605 WASHER, 16 

~ .... 22 92001404 INSULATOR 
23 94347110 WASHER, Shoulder 
24 10126403 LOCKWASHER, 110 
25 10127132 SCREW, PHH PNH Mach, 

10-24 X 1/2 

83.323150 U 5-25 
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5-7 
1 
:2 
:3 
4 
5 
6 
'7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
27 
28 
29 
30 
31 
32 

92033326 
73010400 
10125303 
10126108 
10125610 
73010500 
89258100 
94291039 

10127122 

94277406 
93592200 
10126402 
94218005 
73071000 
10126408 
73071100 
10126248 
10127134 

10126403 
75164900 
75164800 
92615008 
10125607 
10125107 
94274140 
73023901 
73023902 
93564060 
73070300 
73069300 
10126405 
10126515 
94277400 

83323150 P 

BASE FRAME ASSEMBLY (Sheet 2) SIC 21 & Abv 
RING, Retaining 
WASHER 
NUT, Hex, 3/8-16 
LOCKWASHER, 3/8 
WASHER, 3/8 
PIN, pivot 
WASHER, Thrust 
BEARING, Thrust 
MOTOR AND BRAKE ASSEMBLY 

(See Figure 5-9) 
SCREW, PHa PNH Mach, 

8-32 x 3/8 
CABLE TIE 
SCREW, Slftpg, 8-32 x 3/8 
LOCKWASHE~, #8 
NUT, S1f1kg, 10-32 
MOTOR LOCK PLATE 
LOCKWASHER, 1/2 
MOTOR LOCK SCREW 
SCREW, sca, 10-32 X 1 
SCREW, PHH PNH Mach, 

10-24 x 3/4 
LOCKWASHE~, #10 
BAR, Ground 
STUD, Hex Hd 
WASHER, Shoulder 
WASHER, #10 
NUT, Hex, 10-24 
TERMINAL, Quick Connect 
FRAME, Base SIC 21-22 
FRAME, Base SIC 23 & Abv 
WASHER, Nylon 
SPRING ASSEMBLY 
BUSHING 
LOCKWASHER, 5/16 
SCREW, Hex Hd, 5/16-18 x 3/4 
CABLE TIE 

5-27 
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Figure 5-8. Logic Chassis Assembly 
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'-" I INDEX I PART PART DESCRIPTION NOTE 
NO I NO 

5-8 730329XX LOGIC CHASSIS ASSEMBLY 
1 93592202 SCREW, Slftpg, 8-32 x 1/2 
2 94277406 CABLE TIE 
3 93592200 SCREW, Slftpg, 8-32 x 3/8 
4 10127121 SCREW, PHH PNH Mach, 

8-32 x 5/16 
5 94386407 CABLE MOUN.T 
6 94385500 GROMMET, Extruded 
'1 92742213 SCREW, PNH Mach, 8-32 x 1 3/8 
8 73033800 PLATE 
9 10125106 NUT, Hex, 8-32 
10 73053601 SPACER 
11 82316701 SPACER 

~ 12 82314500 GUIDE, Card 
13 92002837 SCREW, Hex Washer Hd Sh Met, 

8-18 x 1 1/4 
14 10127127 SCREW, PHB PNH Mach, 8-32 x 1 
15 10125804 LOCKWASHER, #8 
16 82319801 BAR, Mounting 
17 93592204 SCREW, Slftpg, 8-32 x 1/2 
18 94369543 GROUND CABLE 
19 94281404 GROUND CABLE 
20 93109121 SPACER ....., 21 94369538 GROUND CABLE 
22 73052921 WIRE WRAP ASSEMBLY All except 

BZ5A1V'/w, 
BZ5A2E/F, 
BZ5A5G/H, 
BZ5A6C/D, 
BZ9AIJ/K/L/M, 
BZ9A2C/D, 
BZ9A5E/F, 

I .....,. BZ9A6C/D/E/F, 
22 73052922 WIRE WRAP ASSEMBLY BZ5A2E/F, 

BZ5A6C/D, 
BZ9A2C/D, 

I BZ9A6C/D/E/F 
22 73052923 WIRE WRAP ASSEMBLY BZ5AIV/W,BZ5A5G/H 
22 73052924 WIRE WRAP ASSEMBLY BZ9A1J/K/L/M, 

BZ9A5E/F 
23 18862722 SCREW, Hex Hd, 8-32 x 3/8 
24 82316501 BAR, SuppOrt 
25 82311701 GUIDE, Card 

83323150 V 5-29 
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~ I INDEX I PART PART DESCRIPTION NOTE 
NO I NO 

5-8 LOGIC CHASSIS ASSEMBLY (Contd) I 26 82311806 STRIP, Caid Location 
27 82316601 BAR, Mounting 
28 51805800 BUMPER, Self-Stick 
29 95635729 FASTENER,1/4 Turn SIC 20 & B1w 

only 
30 94317900 RING, Retaining SIC 20 & Blw 

only 
31 94379800 FERRULE SIC 20 & B1w 

only 
32 94379801 SPRING SIC 20 & B1w 

only 
33 94379802 WASHER SIC 20 & B1w ... only 
34 73017300 PLATE, Support SIC 20 & B1w 
34 82394100 PLATE, Support SIC 21 & Abv 

I 

83323150 V 5-31 
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Figure 5-9. Motor and Brake Assembly 
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.,.. I INDEX I PART PART DESCRIPTION J NOTE ___ J NO I NO 

5-9 ## MOTOR AND BRAKE ASSEMBLY 
1 10127120 SCREW, PHH PNH Mach, 

8-32 x 1/4 
2 10126402 LOCKWASHER, #8 
3 ## SPRING, Antistatic 
4 73010700 SCREW, Antistatic 
t" :> 10125108 NUT, Hex, 10-32 
6 93660079 SCREW, PHH, 8-32 x 1/2 .., 10127155 SCREW, PHH PNH Mach, 

1/4-20 x 3/4 
8 10125806 LOCKWASHER, 1/4 
9 73032100 BRAKE HOUSING 
10 51906000 CONNECTOR, Plug 

~.,. 11 51905807 CONTACT PIN 
12 94277409 CABLE TIE 
13 94006030 KEY 
14 ## KIT, Friction Brake 
15 51906002 CONNECTOR, Receptacle 
16 94398605 DRIVE MOTOR 120V Units 
16 94398607 DRIVE MOTOR 220V/240V Units 
17 47361400 BRACKET, Motor 
18 73054100 PLATE, Motor Mounting SIC 20 & Blw 
18 73070600 PLATE, Motor Mounting SIC 21 & Abv 

I ~ 19 93287013 COLLAR, Shaft SIC 17 & Abv 
20 73005703 PULLEY 60 Hz, 

SIC 16 & Blw 
20 73005704 PULLEY 50 HZ, 

SIC 16 & Blw 
20 75166700 PULLEY 60 Hz, 

SIC 17 & Abv 
20 75166701 PULLEY 50 HZ, 

SIC 17 & Abv 
21 94250602 RING, Tolerance SIC 16 & B1w 
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Figure 5-10. Power Supply Assembly (Sheet 1 of 2) 
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. ..,." I INDEX I PART 
I NO _ NO 

5-10 

1 

2 
3 
4 

5 
6 

6 
7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

## 

10127113 

10126103 
70111700 
10127116 

10125105 
95689304 

95689305 
70111900 
95797300 
92751158 

95524401 
94047078 
92751196 

95524409 
94047079 
10127102 

95510024 
10126101 
95673205 
10127143 

10125108 
95524408 
94277400 
94277503 
94277406 
95510026 
10126401 
95655545 
95634805 
95655543 
76878100 

## 

83323150 V 

PART DESCRIPTION 

POWER SUPPLY ASSEMBLY (Sheet 1 
of 2) 

SCREW, PHH PNH Mach, 
6-32 x 3/8 

LOCKWASHER, #6 
COVER 
SCREW, PHH PNH Mach, 

6-32 x 3/4 
NUT, Hex, 6-32 
RELAY (Kl) 

RELAY (Kl) 
BRACKET 
WASHER, Phenolic 
SCREW, PHH PNH Mach, 

6-32 x 1/4 
LOCKWASHER, #6 
WASHER, Special 
SCREW, PHH PNH Mach, 

8-32 x 1/4 
LOCKWASHER, #8 
WASHER, Special 
SCREW, PHH PNH Mach, 

4-40 x 1/4 
NUT, Hex, 4-40 
LOCKWASHER, #4 
THERMOSTAT (Sl) 
SCREW, PHH PNH Mach, 

10-32 x 1/2 
NUT, Hex, 10-32 
LOCKWASHER, #10 
CABLE TIE 
BASE, Mounting 
CABLE TIE 
NUT, Hex, 6-32 
LOCKWASHER, #6 
SCREW, Sh Met, 10-16 x 3/4 
SPEEDNUT 
SCREW, Sh Met, 10-16 x 1/2 
TRANSFORMER (T1) 
FUSE, 5A, 250 V (Fl) 

j, __ NO_TE--] 

All except 
BZ5A1L,BZ9A7L 
BZ5AIL,BZ9A7L 
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I INDEX I PART 
I NO . NO 

5-10 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

24513502 
95655517 
95634801 
47069601 
17901509 
70111800 

## 
95647604 
51650226 
10126403 
10127114 

73140800 
73075000 
95689304 
10125613 
93749162 

83323150 V 

PART DESCRIPTION 

POWER SUPPLY.ASSEMBLY (Sheet 2 
of 2) 

FUSEHOLDER 
SCREW, Sh Met, 6-20 x 1/2 
SPEEDNUT 
CLAMP, Capacitor 
SCREW, PHH, 6-32 x 3/8 
BRACE 
DZYV COMPONENT ASSEMBLY 

FUSE, Fast-Blow, 5A (F2,F5) 
FUSE, Slow-Blow, 5A (F3,F4) 

LOCKWASHER, #10 
SCREW, PHH PNH Mach, 

6-32 x 1/2 
BRACKET, Support 
BRACKET, Support 
RELAY (K2) 
WASHER, #6 
SCREW, PHH PNH Mach 

W/Lockwasher, 6-32 x 3/8 

NOTE 

I 

5-37 



5-38 

____ 16 

~ 
0-2 
<§) 

18 1----17 

"" I 15~ 

15- ilOO(2)G 

Figure 5-10. Power Supply Assembly (Sheet 2) 
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I INDEX I PART 
I NO _ NO 

5-10 

1 

.1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

76877701 

76877703 
10126103 
96837908 
10127113 

70118701 
17901515 
10126402 
93234236 
95524408 
94047081 
95645626 
10126401 
95686705 
95655516 
95634801 
95510026 
10125613 
95643600 
95582500 
93749162 

92015100 
92006905 
92006900 

83323150 V 

-----~~, 

PART DESCRIPTION 1 NOTE 
--

POWER SUPPLY ASSEMBLY (Sheet 2 
of 2) 

CHASSIS 

CHASSIS 
LOCKWASHER, 16 
CIRCUIT BREAKER, 250 V (CBI) 
SCREW, PHH PNH Mach, 

6-32 x 3/8 
RFI FILTER ASSEMBLY (LF1) 
SCREW, PHR, 8-32 x 1/4 
LOCKWASHER, #8 
SCREW, PNH Mach, 10-32 x 5/16 
LOCKWASHER, 110 
WASHER, Special 
CAPACITOR" 40 V, 4 700 ~F (C2) 
LOCKWASHER, #6 
CAPACITOR, 660 V, 3 ~F (C1) 
SCREW, Sh Met, 6-20 x 3/8 
SPEEDNUT 
NUT, Hex, 6-32 
WASHER, #6 
CLAMP, Capacitor 
BOOT 
SCREW, pHa PNH Mach 

W/Lockwasher, 6-32 x 3/8 
COVER, Insulating 
PLATE, Warning, Fuse 
PLATE, Warning, High Voltage 

Ali except 
BZ9A7L 
BZ9A7L 
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TABLE 5-1. HARDWARE KIT PIECE PARTS ~ 

Kit P N 
7 7 9 
6 6 2 
8 8 5 

Part Number Part Description \. 4 4 5 
6 6 5 
3 3 2 
0 0 3 
0 5 8 

94386402 MOUNT, Cable x x -
94277425 CABLE TIE x x -
73040500 KEEPER, Latch x x - .~ 
10125805 LOCKWASHER, #10 x x -
10127143 SCREW, PHH PNH Mach, 10-32 x 1/2 x x x 
10125108 NUT, Hex, 10-32 x x x 

## TERMINATOR ASSEMBLY, AYDV CARD - x -
73040501 KEEPER, Latch - - x 
10126502 SCREW, Hex Hd, 1/4-20 x 3/4 - - x 
10125806 LOCKWASHER, 1/4 - - x 
10125608 WASHER, 1/4 - - x 
10126105 LOCKWASHER, #10 - - x 
10126244 SCREW, SCH, 10-32 x 1/2 - - x ~ 
92602002 CLAMP, Cable - - x 
10125606 WASHER, #8 - - x 
10126402 LOCKWASHER, #8 - - x 
10125106 NUT, Hex, 8-32 - - x 
10127122 SCREW, PHH PNH Mach, 8-32 x 3/8 - - x 
10125607 WASHER, #10 - - x 
73069600 BRACKET, Slide - - x 
73069601 BRACKET, Slide - - x 

~ 

NOTE: "x" SIGNIFIES PART IS IN THAT KIT. 
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SPARE PARTS LIST 

GENERAL 

The Spare Parts List serves as an aid in 
determining the interchangeability of 
assemblies and parts to be spared. An 
example of the columns used in the Spare 
Parts List is shown on the next page·. 

NOTE 

The spare parts list establishes 
the support service level of the 
unit. Individual parts, asse~ 
blies ,orcomponents not on this 
list may be long lead time items 
subject to significant delays. 

The Spare Parts List is divided into 
four columns: 

Items Appear On - This column cross
references the part number in the spare 

83323150 M 

parts list to the associa·ted figure num
ber, page number, and index number in 
the illustrated parts breakdown. 

pescristion - Thi~ c?lumn gives the name 
and a rief descrlptlon of the part or 
assembly. This column also tracks ser
ies code history information. 

·Part Number and Replacement Part Number
These columns provide an eight-digit 
number. The difference between the two 
columns is that the Part Number column 
gives all the possible part numbers used 
for a particular part or assembly, while 
the Replacement Part Number column gives 
the interchangeable spare part number. 

Notes - This column provides additional 
information such as Field Change Order 
(FCO), Special Purchase Order (SPO), 
serial number, and machine configuration. 
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EXAMPLE OF SPARE PARTS LIST 

ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON DESCRIPTION PART REPLACE- NOTES 
Fig 0\ Page \ Index NUMBER MENT PART 
No. No. No. NUMBER 

--~ -------- ~ -- ----- - - - -- - - - - - - - - - - - - - - - - - - - - -- -- -

3-11 3-37 25 CONTROL PANEL ASSEMBLY 
Used SiC 14 and above 
Used SIC' 14 and above 

In the example above, the control panel 
assembly is referenced as index 25 on 
figure 3-11, which appears on page 

5-42 

) .~ , 
--

wwwww 
yyyyy 

XXXXX 
ZZZZZ 

60 Hz units 
50 Hz units 

3-37. The original part number for 
single-channel units was WWWWW, order 
part number XXXXX if it must be replaced. 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fig.1 Page I Index DESCRIPTION NUMBER MENT PART NOTES 
No • I No. I No. NUMBER 

_FFX COMP ASSY, Loc A2A01 
BFFX - Used on SIC 09 & above 76935102 76935102 

_FEX COMP ASSY, Loc A2A03 
AFEX - Used on· SIC 09-11 76934700 76934705 
BFEX - Used on SIC 12-16 76934702 76934705 
EFEX - Used on SIC 17 & above 76934705 76934705 

FAX COMP ASSY, LocA2A04/A2B04 BZ5A1C/D/E/F/ 
G/T/U/Z, 
BZ5A9B/C/D/J/K/R, 
BZ9A1C/E/F/J/K/L/ 
M/N/P/R/U/V/W, 
BZ9A5E/F/G/H 

CFAX - Used on SIC 09 & above 76933107 76933107 

_FAX COMP ASSY, Lee A2A04/A2B04 BZSA1A/B/L,BZ5A2A/ I 
B,BZ5A3A/B,BZ5A4A/ 
B,BZ5A5A/B/D/F/K/ 
L,BZ5A6A/B,BZ5A9N/ 
P,BZ9A1A/B,BZ9A2A/ 
B,BZ9A3A/B,BZ9A4A/ 
B,BZ9A5A/B,BZ9A6A/ 
B,BZ9A7C/D/E/F/L/ 
M 

CFAX - Used on SIC 09-23 76933107 76933120 
MFAX - Used on SIC 24 & above 76933120 76933120 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fig. I Page I Index DESCRIPTION NUMBER MENT PART NOTES 
No. I No. No. NUMBER 

_FAX COMP ASSY, Loc A2A04/A2B04 BZSAIH/V!W,BZSA2J, 
BZSASG/H,BZSA9E/F/ 
G/H/L/M,BZ9AIG/H/S/ 
T/Y/Z, BZ9ASC/D, 
BZ9A7A/B/G 

DFAX - Used on SIC 14 & above 76933108 76933108 

_FAX COMP ASSY, Loc A2A04/A2B04 BZSA2E/F,BZSA6C/D, 
BZ9A2C/D,BZ9A6C/D 

JFAX - Used on SIC 14 & above 76933112 76933112 

I _FAX COMP ASSY, Loc A2A04/A2B04 BZ9A6E/F 
RFAX - Used on SIC 24 & above 76933126 76933126 

_FAX COMP ASSY, Loc A2A04/A2B04 BZSAIJ/K/R/S,BZSA2 
C/D/G/H,BZSASJ 

LFAX - Used on SIC 15 & above 76933116 76933116 

_KBX COMP ASSY, Loc A2B01/A2C01 80 MB units all 
except BZSA1V/W, 
BZSASG/H 

AJFX - Used on SIC 09-12 76963900 76971905 To EKBX-FCO 50659 
AKBX - Used on SIC 13 76971900 76971905 To EKBX-FCO 50659 
DKBX - Used on SIC 14 76971904 76911905 To EKBX-FCO 50659 
EKBX - Used on SIC 15 & above 76971905 76971905 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART 
REPLACE- l___ Fig ./ Page / Index DESCRIPTION NUMBER MENT PART NOTES 

No. No. No. NUMBER 
-_._-- ------

KBX COMP ASSY, Loc A2BOl/A2COI - BZ5AIV/W,BZ5A5G/H 
AKBX - Used on SIC 13 76971900 76971908 To HKBX-FCO 50967 
DKBX - Used on SIC 14 76971904 76971908 To HKBX-FCO 50967 
EKBX - Used on SIC 15-19 76971905 76971908 To HKBX-FCO 50967 
HKBX - Used on S/C 20 & above 76971908 76971908 

KBX COMP ASSY, Loc A2BOl/A2COI 160 MB units - AJFX - Used on SIC 09-12 76963900 76971911 
AKBX - Used on S/C 13 76971900 76971911 
CKB-X - Used on S!C14 .... 1-S 76971903 76971911 
GKBX - "Used on SIC 19-24 76971907 76971911 
LKBX - Used on SIC 25 & above 76971911 76971911 

' __ FGX COMP ASSY, Loc A2B02/A2C02 80 MB units 
BFGX - Used on SIC 09-12 76935501 76935523 To WFGX-FCO 62212 
HFGX - Used on SIC 13-17 76935508 76935523 To WFGX-FCO 62212 
TFGX - Used on S/C 18-21 76935518 76935523 To WFGX-FCO 62212 
WFGX - Used on S/C 22 & above 76935523 76935523 

_FGX COMP ASSY, Loc A2B02/A2C02 160 MB units 
EFGX - Used on SIC 13-17 76935505 76935524 To XFGX-FCO 62213 
SFGX - Used on SIC 18-21 76935517 76935524 To XFGX-FCO 62213 
XFGX - Used on S/C 22 & above 76935524 76935524 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

I"TEMS APPEAR ON -PART REPLACE~ 

Fig _I pagel Index DESCRIPTION NUMBER MENT PART NOTES 
No. No. No. NUMBER 

_JBX COMP ASSY, Loc A2B03 80 MB units 
CFCX - Used on SIC 09-12 76933903 76962328 To RJBX-FCO 62112 
AJBX - Used on SIC 13-14 76962300 76962328 To RJBX-FCO 62112 
FJBX - Used on SIC 15 76962306 76962328 To RJBX-FCO 62112 
JJBX - Used on SIC 16-21 76962309 76962328 To RJBX-FCO 62112 
RJBX - Used on SIC 22-23 76962316 76962328 

. YJBX - Used on SIC 24-26 76962323 76962328 
ADJBX - Used on SIC 27 & above 76962328 76962328 

_JBX COMP ASSY, Loc A2B03 160 MB units 
EFCX - Used on SIC 09-12 76933906 76962329 To VJBX-FCO 62142 
AJBX - Used on SIC 13 76962300 76962329 To VJBX-FCO 62142 
DJBX - Used on SIC 14-16 76962303 76962329 To VJBX-FCO 62142 
MJBX - Used on SIC 17-22 76962312 76962329 To VJBX-FCO 62142 
VJBX - Used on SIC 23 76962320 76962329 
ZJBX - Used on SIC 24-26 76962324 76962329 

AEJBX - Used on SIC 27 & above 76962329 76962329 

_HNX COMP ASSY, Loc A2C03 BZ9A1J/K/L/M, 
BZ9A5E/F only 

EHNX - Used on SIC 09 & above 76957106 76957106 

JUMPER PLUG ASSEMBLY (A2C04) Single Chan units 
Used on SIC 09 & above 47203102 47203102 

• 5-46 83323150 U 

I ) ) ) , ) -) -) 
~ 



(: 
,I 
\, 

ITEMS APPEAR ON

t ~~_:·l ~:~~J~_~X 

83323150 '1l 

(I ( ( 

ENGINEERING RECOMMENDED SPARE PARTS LIST 

PART REPLACE-
DESCRIPTION NUMBER /MENT PART 

NUMBER 

_FBX COMP ASSY, Lac A2C04 
AFBX - Used on SIC 09 & above 76933500 76933500 

CFBX - Used on SIC 14-20 76933504 76933508 

DFBX - Used on SIC 15 & above 76933505 76933505 
FFBX - Used on SIC 21 & above 76933508 76933508 

ZSV COMP ASSY, Lac A2C05 
- AZSV - Used on SIC 09-12 54286500 54286502 

BZSV - Used on SIC 13-18 54286501 54286502 
CZSV ~ Used on SIC 19 & above 54286502 54286502 

DZV COMP ASSY, Lac A3Al 
- ADZV - Used on SIC 09 & above 54209300 54209300 

NSN COMP ASSY, Lac A4A1 
- BNSN - Used on SIC 09 & above 54086501 54086501 

( (I 

NOTES 
- -~.-~.----.--.~ -- - - ----

Dual Chan units 
All except 
BZ5A2C/D/E/F/G/H, 
BZ5A6C/D,BZ9A2C/D, 
BZ9A6C/D 
BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D 
BZ5A2C/D/G/H 
BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D/ 
E/F 

To BZSV-FCO 50591 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fig _I Page 1 Index DESCRIPTION NUMBER MENT PART NOTES 
No. No. No. NUMBER 

_NQN COMP ASSY, Loc A4A2/A4B2 
ANQN - Used on SIC 09-11 54085700 54085709 To GNQN-FCO 50535 
BNQN - Used on SIC 12 54085701 54085709 To GNQN-FCO 50535 
GNQN - Used on SIC 13-25 54085706 54085709 
KNQN - Used on SIC 26 & above 54085709 54085709 

_NRN COMP ASSY, Loc A4A3/A4B3 80 MB Units 
ANRN - Used on SIC 09-12 54086100 54086104 To ENRN-FCO 50534 
ENRN - Used on SIC 13 & above 54086104 54086104 

5-2 5-11 _NRN COMP ASSY, Loc A4A3/A4B3 160 MB Units 
BNRN - Used on SIC 09-12 54086101 54086107 To FNRN-FCO 50534 
FNRN - Used on SIC 13-14 54086105 54086107 To GNRN-FCO 50632 
GNRN - Used on SIC 15-23 54086106 54086107 
HNRN - Used on SIC 24 & above 54086107 54086107 

5-2 5-11 8 SPEED TRANSDUCER ASSEMBLY 
Used on SIC 09 & above 47444800 47444800 

5-2 5-11 9 GROUND SPRING 
Used on SIC 09 & above 82391100 82391100 
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I I ITEMS APPEAR ONl 
Fig. I Page I Index 

INO. I No.1 No. I 

5-2 5-11 10 

5-2 5-11 10 

5-2 11 

5-2 5-11 10 

83323150 V 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

----~-~---T --PART -,REP-LACE=! 
DESCRIPTION , NUMBER IMENT PART I NOTES 

NUMBER 

MINI MODULE ASSEMBLY (80 MB) Moveable Heads 
except BZ5A9C/D 

Used on SIC 09-22 73034601 82397104 
Used on SIC 23-24 73034616 82397104 
Used on SIC 25 & above 82397104 82397104 

MINI MODULE ASSEMBLY (80 MB) BZ5A9C/D 
Used on SIC 09-22 73034601 82397114 
Used on SIC 23-24 73034616 82397114 
Used on SIC 25 82397104 82397114 
Used on SIC 26 & above 82397114 82397114 

MINI MODULE ASSEMBLY (80 MB) Moveable + 48 
Used on SIC 09-22 73034602 82397105 Fixed Heads 
Used on SIC 23-24 73034617 82397105 
Used on SIC 25 & above 82397105 82397105 

MINI MODULE ASSEMBLY (80 MB) Moveable + 96 
Fixed Heads 
except BZ5A5G/H, 
BZ5A9E/F 

Used on SIC 09-22 73034603 82397106 
Used on SIC 23-24 73034618 82397106 
Used on SIC 25 & above 82397106 82397106 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

I I ITEMS APPEAR ON PART IREPLACE- I 
Fig. I Page I Index DESCRIPTION NUMBER IMENT PART I NOTES 

I No • I No. No • NUMBER 

5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) BZ5A5G/H 
Used on SIC 09-22 73034603 82397103 
Used on SIC 23-24 73034618 82397103 
Used on SIC 25 & above 82397103 82397103 

5-2 5-11 10 MINI MODULE ASSEMBLY (80 MB) BZ5A9E/F 
Used on SIC 09-22 73034603 82397101 
Used on SIC 23-24 73034618 82397101 
Used on SIC 25 & above 82397101 82397101 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) Moveable Heads 
except BZ9A1J/K/P/R 
Y/Z,BZ9A7G 

Used on SIC 09-16 73034604 82395200 Replacement re-
quires LKBX card 

Used on SIC 17-22 73034607 82395200 Replacement re-
quires LKBX card 

Used on SIC 23-24 73034613 82395200 Replacement re-
quires LKBX card 

Used on SIC 25 & above 82395200 82395200 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

PART REPLACE-
Index DESCRIPTION NUMBER /MENT PART NOTES 
No. __ . ________ __ B~~~.~ 

-~----- ~---~- ----.-.~--

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1J/K 
Used on SIC 18-22 73034607 82395210 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034613 82395210 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395210 82395210 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1P/R 
Used on SIC 09-16 73034604 82395215 Replacement 

requires LKBX 
card 

Used on SIC 17-22 73034607 82395215 Replacement 
requires LKBX 
card 

Used on SIC 23-24 73034613 82395215 Replacement 
requires LKBX 
card 

Used on SIC 25 82395200 82395200 
Used on SIC 26 & above 82395215 82395215 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1Y 
Used on SIC 22 73034607 82395213 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034613 82395213 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395213 82395213 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON . . PART . REPLACE-
Fig. I Page I Index DESCRIPTION NUMBER MENT PART NOTES 
No. 1 No.1 No. NUMBER 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9AlZ ,BZ9A7G 
Used on SIC 22 73034607 82395208 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034613 82395208 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395208 82395208 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) Moveable + 48 
Fixed Heads 
except BZ9A1L/M 

Used on SIC 09-16 73034605 82395201 Replacement re-
quires LKBX card 

Used on SIC 17-22 73034608 82395201 Replacement re-
quires LKBX card 

Used on SIC 23-24 73034615 82395201 Replacement re-
quires LKBX card 

Used on SIC 25 & above 82395201 82395201 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1L/M 
Used on SIC 20-22 73034608 82395211 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034615 82395211 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395211 82395211 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
FigolPagellndeX DESCRIPTION NUMBER MENT PART NOTES 
No • ~ I No. No • NUMBER 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) Moveable + 96 
Fixed Heads 
except BZ9A5E/F 

Used on SIC 09-16 73034606 82395202 Replacement re-:-
quires LKBX card 

Used on SIC 17-22 73034609 82395202 Replacement re-
quires LKBX card 

Used on SIC 23-24 73034614 82395202 Replacement re-
quires LKBX card 

Used on SIC 25 & above 82395202 82395202 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A5E/F 
Used on SIC 20-22 73034609 82395212 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034614 82395212 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82396212 82395212 

5-2 5-11 18 BELT, Flat Drive 
Used on SIC 09 & above 92314125 92314125 60 Hz 

5-2 5-11 18 BELT, Flat Drive 
Used on SiC 09 & above 92314126 92314126 50 Hz 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fig. I Page I Index DESCRIPTION NUMBER MENT PART NOTES 
No • i No. i No. NUMBER 

5-3 5-13 5 FAN ASSEMBLY 
Used on SIC 09 & above 73019800 73019800 

5-3 5-13 16 AIR FILTER, Foam 
Used on SIC 09-11 94364904 73045700 
Used on SIC 12 & above 73045700 73045700 

5-3 5-15 28 INDICATOR, LED 
Used on SIC 09-25 94394101 94394101 All except 

BZ9A1J/K 
Used on SIC 09-25 94394114 94394114 BZ9A1J/K 
Used on SID 26 & above 94394114 94394114 

5-3 5-15 29 SWITCH P.B PANEL WILED Indicator 
Used on SiC 09-25 94394000 94394000 All except 

BZ9AIJ/K 
Used on SIC 09-25 94394028 94394028 BZ9A1J/K 
Used on SIC 26 & above 94394028 94394028 

5-4 5-17 3 INDICATOR, LED BZ5A1E, BZ9A1C 
Used on SIC 17-25 94394101 94394101 
Used on SIC 26 & above 94394114 94394114 
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5-4 5-17 

5-4 5-17 

5-4 5-17 

5-5 5-19 

5-5 5-19 

5-5 5-19 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

PART IREPLACE- I 
DESCRIPTION NUMBER /MENT PART I NOTES 

NUMBER 

SWITCH, P.B. W/LED Indicator BZ5A1E, BZ9A1C 
Used on SIC 17-25 94394000 94394000 
Used on SIC 26 & above 94394028 94394028 

AIR FILTER, Foam BZ5A1E, BZ9A1C 
Used on SIC 17 & above 73045702 73045702 

FAN ASSEMBLY BZ5A1E, BZ9A1C 
Used on SIC 17 & above 73019800 73019800 

SWITCH, P.B. W/LED Indicator BZ5A1G/T/U,BZ9A1E/ 
F/N 

Used on SIC 17-25 94394000 94394000 
Used on SIC 26 & above 94394028 94394028 

AIR FILTER, Foam BZ5A1G/T/U, 
BZ9A1E/F/N 

Used on SIC 17 & above 73045701 73045701 

FAN ASSEMBLY BZ5A1G/T/U, 
BZ9A1E/F/N 

Used on SIC 17 & above 73019800 73019800 
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ITEMS APPEAR ON 
Fig -, Page I Index 
No. No. No. 

5-5 5-19 24 

5-9 5-33 

5-9 5-33 

5-9 5-33 

• 5-56 

-~) ,) 

ENGINEERING RECOMMENDED SPARE PARTS LIST 

DESCRIPTION 

INDICATOR, LED 

Used on SIC 17-25 
Used on SIC 26 & above 

MOTOR & BRAKE ASSEMBLY 
Used on SIC 09-16 
Used on SIC 17-20 
Used on SIC 21 & above 
Used on SIC 21 & above 
Used on SIC 28 & above 

MOTOR & BRAKE ASSEMBLY 
Used on SIC 09-16 
Used on SIC 17-20 
Used on SIC 21 & above 

MOTOR & BRAKE ASSEMBLY 
Used on SIC 09-12 
Used on SIC 13-16 
Used on SIC 17-20 
Used on SIC 21 & above 

Used on SIC 21 & above 
Used on SIC 21 & above 

-") .) 

PART 
NUMBER 

94394101 
94394114 

73035301 
73035306 
73035315 
73035324 
73035326 

73035302 
73035307 
73035316 

73035303 
73035301 
73035306 
73035315 

73035324 
73035326 

REPLACE~ 

MENT PART 
NUMBER 

94394101 
94394114 

73035315 
73035315 
73035315 
73035324 
73035326 

73035307 
73035307 
73035316 

73035306 
73035306 
73035306 
73035315 

73035324 
73035326 

~~ 

A' 

NOTES 

BZ5A1G/T/U, 
BZ9A1E/F/N 

80 MB, 60 Hz 
units 

Except BZ5A1E/L 
BZ5A1E 
BZ5A1L 

80 MB, 50 Hz 
Units 

160 MB, 60 Hz 
Units 

Except BZ9A1C, 
BZ9A7L 
BZ9A1C 
BZ9A7L 

83323150 V 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fig"1 Page 1 Index DESCRIPTION NUMBER MENT PART NOTES 
No. No. No. NUMBER 

5-9 5-33 MOTOR & BRAKE ASSEMBLY 160 MB, 50 Hz 
Used on SIC 09-12 73035304 73035307 Units 
Used on SIC 13-16 73035302 73035307 
Used on SIC 17-20 73035307 73035307 
Used on SIC 21 & above 73035316 73035316 

5-9 5-33 3 SPRING, Antistatic 
Used on SIC 09 & above 73010600 73010600 

5-9 5-33 14 KIT, Friction Brake 
Used on SIC 09 & above 73065700 73065700 

5-10 5-36.1 POWER SUPPLY ASSEMBLY 
Used on SIC 09-15 70107400 70107405 
Used on SIC 16-19 70107401 70107405 
Used on SIC 20-22 70107403 70107405 
Used on SIC 23 & above 70107405 70107405 Except BZ5A1L, 

BZ9A7L 
Used on SIC 23 & above 70107407 70107407 BZ5A1L,BZ9A7L 

5-10 5-36.1 31 FUSE, 5 A, 250 V (F1) 
Used on SIC 09 & above 93418333 93418333 

5-10 5-37 38 DZYV COMPONENT ASSEMBLY 
Used on SIC 09 & above 54288903 54288903 

Table 
5-1 5-40 TERMINATOR ASSEMBLY, AYDV Card BZ9A7C/D only 

Used on SIC 23 & above 75841300 75841300 

83323150 V 5-57 • 
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REVISION 

H 
(3-18-80) 

J 
(5-15-·80) 

K 
(7-10-80) 

L 
(9-·12-80) 

M 
(11-4-80) 

N 
(2-12-81) 

P 
(3-10-81) 

R 
(5-1-81) 

83323150 R 

REVISION RECORD (Contd) 

DESCRIPTION 

Manual revised to incorporate Series Code 17 
changes, which includes ECOs 42238A, 49168. 
50672, 50691A, 50721, 50734, 50743A, 50757. 
50771, 50795, 50aoo, 50807. 50808A, 50809. 
50814, 50824, 50835, 50838, 50843, 50848, 
50853, 50860, 56604A, 58205. 

Manual revised to incorporate Series Code 18 
changes, which includes ECO's 50855. 50870. 
50904, 50900. 50911, 50778A. and also technical 
and editorial changes. 

Manual revised to incorporate Series Code 19 
changes. which includes ECO's 50844. 50879. 
50896A. 50920, 50916A, 50937, 50951A. 50935. 
50977. 50976, and also technical and editorial 
changes. 

Manual revised to incorporate Series Code 20 
changes: ECO's 50897B. 50928,50967A. 50973A. 
technical changes, and editorial changes. 

Manual revised to incorporate Series Code 21 
changes: ECO's 62003, 62004, 62014, 62029, 
62028, 62043. 62044, 62071, technical changes, 
and editorial changes. 

Manual revised to incorporate Series Code 22 
changes: ECO's 62072, 62084, 62112. 62070. 
FCO's 62072. 62112, 62070, technical changes. 
and editorial changes. Also incorporated 
Series Code 23 change: ECO/FCO 62127. This 
edition obsoletes all previous editions. 

Manual revised to incorporate Series Code 23 
changes: ECO's 62073,62142,49195,49196, FCO's 
62142,62212,62213, technical and editorial 
changes. 

Manual revised to incorporate the following 
Series Code 24 changes: ECO's 62140, 62182. 
62199. 62224. 62225, technical changes, and 
editorial changes. 

iii 
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REVISION RECORD (Contd) 

-----------,_ .. _,-
REVISION DESCRIPTION 

I 
I 

, _____ -1.. _____________ , ______________ .1 
S 

(7-23-81) 

T 
(9-23-81) 

U 
(12-4-81) 

V 
(2-17-82) 

w 
(5-,14-82 ) 

y 
(7-9-82) 

Z 
(9-7-82) 

AA 
(1-21-83) 

AB 
(5-6-83) 

AC 
(6--27-83) 

Manual revised to incorporate the following 
Series Code 25 changes: ECO's 62226, 62253, 
62266, 62309, technical changes, and editorial 
changes. Also incorporated FCO 02015. 
Manual revised to incorporate the following 
Series Code 26 changes: ECO's 02028, 02042, 
FCO's 02028, 02042, technical changes, and 
editorial changes. Also incorporated FCO 02099. 
Manual revised to incorporate the following 
Series Code 27 changes: ECO's 02085, 02044, 
technical changes, and editorial changes. 
Manual revised to incorporate Series Code 28 
technical and editorial changes. 

Manual revised to incorporate the following 
Series Code 29 changes: ECO's 02169, 02239, 
02240, FCO 02240, technical changes, and 
editorial changes. 
Manual revised to incorporate the following 
Series Code 30 changes: ~CO's 02267, 02309, 
technical changes. and editorial changes. 
Manual revised to incorporate the following 
Series Code 31 changes: ECO's 02338, 02341, 
02342, 02353, 02354, FCO 02354, technical 
changes, and editorial changes. 
Series Code 32 changes: ECO's 02323, 02379, 
02380, 02394, FCO 02379, technical and editorial 
changes. 
Series Code 33 changes: ECO's 02422, 02436, 
02450, technical and editorial changes. 

Series Code 34 and 35 changes: ECO's 02479, 
02504, 02527, 02544, technical and editorial 
changes. 

83323150 AC 
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MANUAL TO EQUIPMENT LEVEL CORRELATION 

This manual reflects the equipment configurations listed below. 

EXPLANATION: Locate the equipment type and series code number. 
as shown on the equipment FCO log. in the list below. Immedi
ately to the right of the series code number is an FCO number. 
If that number and all of the numbers underneath it match all 
of the numbers on the equipment FCO log, then this manual ac
curately reflects the equipment. 

This correlation sheet also applies to the following related 
manuals: 

Publication No. 83323160 
--~~~~~------

Rev. 

Publication No. 

EQUIPMENT 
TYPE 

BZ5XX/BZ9XX 

83323150 Z 

SERIES 
CODE 

09 
10 
11 

12 

13 

14 

IS 
16 
17 
18 
19 

'WITH 
FCOs 

None 
None 
None 

Rev. 

50476 

50534 
50535 
50505 

50603 

'50591 

'50632 

50659 

None 
None 
None 
None 
50967A 

M 

COMMENTS 

Incorporates new front 
panel. 
Read Recovery. 
Write Fault Volt Marg. 
Incorporates micropro
cessor servo. 
Incorporates twisted 
pair wires. 
Random seek errors. 

Eliminates data errors 
on FNRN. 
Corrects Servo Seek er
ror. 

50967A applies to 
BZ5AIV/W. BZ5AG/H only 

v 



MANUAL TO EQUIPMENT LEVEL CORRELATION (Contd) 

EQUIPMENT SERIES WITH COMMENTS 
TYPE CODE FCOs 

BZ5XX/BZ9XX 20 62072 FCO 62072 applies to 
BZ9A1J/K only 

21 62112 FCO 62112 applies to 80 
MB units only 

62070 FCO 62070 applies to 
BZ5A1V/W. BZSA5G/H only. 

62212 FCO 62212 applies to 80 
MB units only. 

62213 FCO 62213 applies to 
160 MB units only. 

22 62127 
62142 FCO 62142 applies to 

160 MB units only. 
02015 FCO 02015 applies to 

BZ5A1E/F/V/W/Z.BZ5A5G/H. 
BZ9A1C/W only. 

23 02099 FCO 02099 applies to 
BZ9A1J/K only. 

24 None 
25 02028 FCO 02028 applies to 

BZ9A1J/K Series Codes 
23/24 only. 

02042 FCO 02042 applies to 
BZ5A1B only. 

26 02141 Applies to BZ9A7A/B 
only. 

27 None 
28 None 
29 02240 FCO 02240 applies to 

BZ5A2E/F. BZ5A6C/D only 
30 02354 Applies to BZ5A2E/F. 

BZ5A6C/D only. 
31 02379 FCO 02379 applies to 

BZ5A3A/B. 
BZ5A5A/B/G/H/J. 
BZ5A6C/D. BZ9A3A. 
BZ9A5A/B 

32 None 
33 None 
34 None 

~ .. 
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LIST OF EFFECTIVE PAGES 

Sheet 1 of 7 

New features, as well as changes, deletions, 
and additions to information in this manual are 

. indicated by bars in the margins or by a dot 
near the page number if the entire page is 
affected. A bar by the page number indicates 
pagination rather than content has changed. 

PAGE REV PAGE EE.:JL 

Cover xxxiii AB 
Blank xxxiv AB 
Title P xxxv AB 
ii AB xxxvi AB 
iii R S-1 Div 
iv AC Blank 
v Z 1-1 N 
vi AC 1-2 N 
vii AC 1-3 W 
viii AC 1-4 N 
ix AC 1-5 N 
x AC 1-6 W 
xi AC 1-7 N 
xii AC 1-8 R 
xiii AC 1-9 S 
Blank 1-10 S 
xv AB 1-11 AB 
xvi AB 1-·12 AB 
xvii AB 1-13 AB 
xviii AB 1-14 N 
xix AB 1-14. 1 AB 
xx AB 1-·14.2 AB 
xxi AB 1-15 AC 
xxii AB 1-·16 AB 
xxiii AB 1-17 AC 
xxiv AB 1-18 R 
xxv AB 1-19 N 
xxvi AB 1-20 N 
xxvii AB 1-21 N 
xxviii AB 1-22 N 
xxix AB 1-23 N 
xxx AC 1-24 N 
xxxi AB 1-·25 N 
xxxii AB 1-26 N 

83323150 AC vii 



LIST OF EFFECTIVE PAGES (Contd) 

5heet 2 of 7 

PAGE REV PAGE REV 

1-27 N 2-16 AC 
1-28 N 2-17 N 
1-29 Y 2-18 S 
1-30 N 2-18.1 5 
1-31 N 2-19 5 
1-32 N 2-20 5 
1-33 T Blank 

~. 1-34 Y 5-2C Div 
1-35 N Blank 
1-36 N 2-21 N 
1-37 N 2-22 N 
1-38 N 2-23 AB 
1-39 N 2-24 Y 
1-40 N 2-25 N 
1-41 N 2-26 y 
1-42 T 2-27 N 
1-43 T 2-28 N ~ 1-44 N 2-29 N 
1-45 N 2-30 N 
Blank 2-31 N 
5-2 Div 2-32 N 
Blank 2-33 N 
2-1 N 2-34 N 
Blank 2-35 Y 
5-2A Div 2-36 N 
Blank 2-37 Y 
2-3 W 2-38 N .~ 
2-4 AA 2-39 N 
2-5 W 2-40 N 
2-6 W 2-41 N 
2-7 W 2-42 N 
2-8 W 2-43 N 
2-9 W 2-44 N 
2-10 AB 2-45 N 
2-11 W 2-46 N 
2-12 AB 2-47 Y 
5-2B Div 2-48 N 
Blank 2-49 N 
2-13 N 2-50 N 
2-14 N 2-51 N 
2-15 AB 2-52 N 

~~ 

~ 
viii 83323150 AC 
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LIST OF EFFECTIVE PAGES (Contd) 

Sheet 3 of 7 

PAGE REV PAGE REV 

2-53 N 2-92 AB 
2-54 N 2-93 AB 
2-55 N 2-94 AB 
2-56 N 2-95 AB 
2-57 N 2-96 AB 
2-58 N 2--97 AB 
2-59 N 2-98 AB 
2-60 N 2-99 AB 

"-" 2-61 N 2--100 AB 
2-62 N 2-101 AB 
5-20 Oiv Blank 
Blank 5-·3 Oiv 
2-63 N Blank 
2-64 N 3-1 W 
2-65 N 3-2 W 
2-66 N 3-·3 W 
2-67 N 3--4 W 
2-68 AC 3-5 W 

~ 2-·69 V 3-6 W 
2-70 N 3-7 W 
2-71 AB 3-8 W 
2-72 N 3-9 W 
2-73 N 3-10 AA 
2-74 N 3-·11 W 
2-75 AB Blank 
2-76 AC 3-13 W 
2-77 AB 3-14 N ...,.,.. 2-78 T 3-15 AB 
2-79 R 3-16 AB 
2-80 N 3--17 N 
2-81 N 3--18 K 
2-82 N 3--19 K 
2-83 R Blank 
2-84 W 3-21 N 
2-85 AB 3-·22 N 
2-86 AB 3-23 N 
2-·87 AB Blank 
2-88 AB 3-25 N 
2-89 AB 3-26 N 
2-90 AB 3-27 N 
2-91 AB 3-28 N 

83323150 AC ix 



LIST OF EFFECTIVE PAGES (Contd) 

Sheet 4 of 7 

PAGE REV PAGE REV 

3-29 N 3-62.4 R 
3-30 N 3-62.5 U 
3-31 N 3-62.6 Z 
3-32 N 3-62.7 AC 
3-32.1 Z 3-62.8 Z 
3-32.2 Z 3--62.9 AC 
3-32.3 Z 3-62.10 Z 

~ 3-32.4 Z 3-62.11 Z 1 

3-33 AA 3-62.12 Z 
3-34 N 3-63 Z 
3-35 AA 3-64 Z 
3-36 N 3-65 Z 
3-37 N 3-66 N 
Blank 3-67 N 
3-39 AC 3-68 Z 
3-40 AC 3-69 Z 
3-41 AC Blank .~ 
3-42 AC 3-71 AB 
3-43 Z 3-72 Z 
3-44 Z 3-73 N 
3-45 Z 3-74 AB 
3-46 S 3-75 N 
3-47 S 3-76 Z 
3-48 S 3-77 P 
3-49 Z Blank 
Blank 3-89 V 
3-51 Z 3-90 N ~ 
3-52 Z 3-91 N 
3-53 Z 3-92 N 
3-54 S 3-93 N 
3-55 S 3-94 N 
3-56 Z 3-95 N 
3-57 Z 3-96 N 
3-58 Z 3-97 V 
3-59 Z Blank 
3-60 N 3-111 Y 
3-61 P 3-112 U' 
3-62 Z 3-113 U 
3-62.1 Z 3-114 N 
3-62.2 Z 3-115 N 
3-62.3 Z 3-116 N 

~, 

""".~ 
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LIST OF EFFECTIVE PAGES (Contd) 

Sheet 5 of 7 

PAGE REV ~ REV 

3-117 N 3-140 Z 
3-118 N 3-140.1 Z 
3-119 N 3-140.2 Z 
3-120 N 3-140.3 Z 
3-121 S 3-140.4 R 
3-122 N 3-140.5 U 
3 -·123 N 3-140.6 Z 
3-124 N 3-140.7 AC , .. 3-125 N 3-140.8 Z 
3-126 N 3-140.9 AC 
3-126.1 R 3-140.10 Z 
3-126.2 R 3-140.11 Z 
3-126.3 R 3-140.12 Z 
3-126.4 R 3-141 N 
3-126.5 R 3-142 N 
3-126.6 R 3-143 N 
3-126.7 AB Blank 
3-126.8 U 3-145 AC 

'-' 3-126.9 U 3-146 AC 
3-126.10 U 3-147 AC 
3-126.11 U 3-148 N 
3-126.12 U 3-149 N 
3-126.13 AB 3-150 N 
3-126.14 AB 3-151 U 
3-126.15 AB 3-152 N 
3-126.16 AB 3-153 U 
3-126.17 AB 3-154 N 

.~ 3-126.18 AB 3-155 S 
3-127 Z 3-156 N 
3-128 Z 3-157 W 
3-129 Z 3-158 N 
3-130 S 3-159 W 
3-131 S 3-160 N 
3-132 S 3-161 AA 
3-133 Z 3-162 AA 
Blank 3-163 T 
3-135 Z 3-164 AA 
3-136 Z 3-165 N 
3-137 Z Blank 
3-138 S 3-167 AC 
3-139 S 3-168 N 

83323150 AC xi 



LIST OF EFFECTIVE PAGES (Contd) 

Sheet 6 of 7 

PAGE REV PAGE REV 

3-169 R 4-2 N 
3-170 N 4-3 N 
3-170.1 AC 4-4 AA 
3-170.2 AC 4-5 AA 
3-170.3 AC 4-6 N 
3-171 AC 4-7 AA 

~ 3-172 N 4-8 N 
3-173 R 4-9 AA 
3-174 R 4-10 N 
3-174.1 AC 4-11 N 
3-174.2 AC Blank 
3-174.3 AC S-5 Div 
3-174.4 AC Blank 
3-175 N 5-1 P 
3-176 N Blank 
3-177 N S-5A Div -~ 
3-178 N Blank 
3-179 N 5-3 H 
3-180 N Blank 
3-181 N 5-5 J 
3-182 N 5-6 AC 
3-183 N 5-7 AC 
3-184 N' 5-8 AC 
3-185 N 5-9 AC 
3-186 N 5-10 AD 

~ 3-187 N 5-11 AC 
3-188 N 5-12 AC 
3-189 N 5-13 W 
3-190 N Blank 
3-191 N 5-15 AC 
3-192 N 5-16 V 
3-193 N 5-17 W 
3-194 N 5-18 AB 
3-195 N 5-19 AB 
3-196 N 5-20 AB 
3-197 N 5-21 V 
3-198 N 5-22 T 
S-4 Div 5-23 Y 
Blank 5-24 AB 
4-1 N 5-25 AB 

5-26 AB 
~ 

~'\ 

xii 83323150 AC 
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LIST OF EFFECTIVE PAGES (Contd) 

Sheet 7 of 7 

PAGE BEV PAGE REV 

5-26.1 AS 5-41 M 
5-26.2 AB 5-42 M 

5-26.3 AB 5-43 Z 
5-26.4 AB 5-44. Z 
5-27 AB 5-45 AC 
5-28 V 5-46 Z 
5-29 Z 5-47 AC 
Blank 5-48 AC 

'-'~ 5-31 V 5-49 AB 
5-32 AB 5-50 Z 
5-32.1 AB 5-51 AC 
5-·32.2 AB 5-52 Z 
5-33 AB 5-53 AC 
5-34 AB 5-54 AC 
5-·35 AA 5-55 AC 
Blank 5-56 AC 
5-37 AB 5-57 AB 
5-38 V 5-58 AB 

'-If' 5-39 V Cmt Sht 
5-40 AC Rtn Env 
S-5B Div Blank 
Blank Cover 

83323150 AC xiii 
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CONFIGURATION CHART (Contd) 
., . ....." 

Equipl Part I Power 'Data'Dual'Fxd'Long Crg' Part No. for 
No. , Number 'Volts/Hz/WI Cap , Ch 'Hds'Last Ofsl Painted Parts 

(BZ) I I , (MB) , , 'Sctr 1 Color ,Control 
I I I I I I ~. _ Panel +-~ane.l ___ ~ 

I 1 'I I I 
5WIH* 82399712 240/50/420 80 , No No No No Not used 730624011 
511A 82399716 120/60/480 80 1 No No No No Not used 730837001 
511B 82399717 220/50/420 80 I No No No No Not used 730837001 
9AlA 73036802 120/60/480 160 I No No No No 73036412 823959021 
9A1B 73036803 220/50/420 160 1 No No No No 73036412 823959021 
9A1e 73036845 120/60/480 160 ,I No No No No 73036412 730438001 
9A1E 73036853 120/60/480 160 il No No No No 73036412 730624011 
9A1F 73036854 220/50/420 160 il No No No No 73036412 73062401 
9A1G' 73036855 120/60/480 160 J No No No No 73036446 82395945 
9A1H 73036856 220/50/420 160 No No No No 73036446 82395945 
9ALJ 73036867 120/60/480 160 No No Yes No 73036437 82395949 
9AIK 73036868 220/50/420 160 No No Yes No 73036437 82395949 
9A1L 73036869 120/60/480 160 No 48 Yes No 73036437 82395949 
9A1M 73036870 220/50/420 160 No 48 Yes No 73036437 82395949 
9A1N 73036873 120/60/480 160 No No No No Not used 73062401 
9A1P 73036874 120/60/480 160 No No No INo 73036411 82395944 
9A1R 73036875 220/50/420 160 No No No No 73036411 82395944 

~ 
9A1S 73036876 120/60/480 160 No No No No 73036443 82395942 
9A1T 73036877 220/50/420 160 No No No No 73036443 82395942 

99A1U 73036878 120/60/480 160 No No No No 73036446 82395945 
19A1V 73036879 220/50/420 160 No No No No 73036446 82395945 
19AIW 73036886 240/50/420 160 No No No No 73036417 82395918 
19A1Y 730368931120/60/480 160 No No No No 73036412 82395902 
19A1Z, 73036887 220/50/420 160 No No No No 73036412 82395902 
19A2A 173036808 120/60/480 160 Yes No No No 47365522 82395902 
19A2B 173036809 220/50/420 160 Yes No No No 47365522 82395902 
19A2C*173036882 120/60/480 160 Yes No No No 73036422 82395001 

~ .... ' 19A2D*173036883 220/50/420 160 YeslNo No No 73036422 82395001 
19A3A 173036804 120/60/480 160 No 48 No No 73036412 82395902 
19A3B 173036805 220/50/420 160 No 48 No No 73036412 82395902 
19A4A 173036810 120/60/4801160 Yes 48 No No 73036412 82395902 

9A4B 173036811 220/50/4201160 Yes 48 No No 73036412 82395902 
9A5A 173036806 120/60/48bI160 No 96 No No 73036412 82395902 
9A5B 173036807 220/50/4201160 No 96 No No 73036412 82395902 
9A5C 173036865 120/60/4801160 No 96 No No 73036446 82395945 
9A5D 173036866 220/50/4201160 No 96 No No 73036446 82395945 
9A5E 173036871 120/60/4801160 No 96 Yes No 73036437 82395949 
9A5F 173036872 220/50/4201160 No 96 Yes No 73036437 82395949 
9A5G 173036880 120/60/4801160 No 96 No No 73036441 82395940 
9A5H 173036881 220/50/4201160 No 96 No No 73036441 82395940 

I I -1 
* Special Supplement manual used in conjunction with this manual. , 

Refer to Preface for Qublication number. -1 
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CONFIGURATION CHART (Contd) 

Equipl Part I Power IDatalDuallFxdlLonglCrgl Part No. for 
No. I Number IVolts/Hz/WICap I Ch IHdslLastlOfsl Painted Parts 

(BZ) I I I (MB) I I ISctrl I Color Control 

I I I I I I I I Panel Panel 
I 

9A6A 73036812 120/60/480 160 Yes 96 No No 73036412 82395902 
9A6B 73036813 220/50/420 160 Yes 96 No No 73036412 82395902 
9A6e*' 73036884 120/60/480 160 Yes 96 No No 47365522 82395001 
9A6D*' 73036885 220/50/420 160 Yes 96 No No 47365522 82395001 
9A6E*' 82399808 120/60/480 160 Yes 96 No No 73036422 82395910 
9A6F*' 82399809 220/50/420 160 Yes 96 No No 73036422 82395910 
9A7A*' 73036888 120/60/480 160 No No No No Not used 73083700 
9A7B*' 73036889 220/50/420 160 No No No No Not used 73083700 ~ 
9A7C 73036894 120/60/480 160 No No No No 47365539 82395919 
9A7D 73036895 220/50/420 160 No No No No 47365539 82395919 
9A7E 73036896 120/60/480 160 No No No No 73036402 82395904 
9A7F 73036897 220/50/420 160 No No No No 73036402 82395904 
9A7G 73036898 240/50/420 160 No No No No 73036412 82395902 
9A7L 82399806 240/60/460 160 No No No No 73036404 82395902 
9A7M 82399807 220/50/420 160 No No No No 73036436 82395935 
9A7N 82399810 220/50/420 160 No No No No 73036403 82395909 
9A7P 82399811 120/60/480 160 No No No No 47365505 82395914 ~ 
9A7R 82399812 220/50/420 160 No No No No 47365505 82395914 
9A7S 82399813 120/60/480 160 No No No No 73036405 82395922 
9A7T 82399814 120/60/480 160 No No No No Not used 73062401 
9A7U 82399815 240/50/420 160 No No No No Not used 73062401 
9A7V 82399816 220/50/420 160 No No No No Not used 73043800 
9A7W 82399819 120/60/480 160 No No No No 73036409 82395902 
9A7Y 82399820 220/50/420 160 No No No No 73036409 82395902 
9A9A 82399823 120/60/480 160 No No No No 73036412 82395917 
9A9B 82399824 240/50/420 160 No No No No 73036412 82395917 
9Age 82399830 120/60/480 160 No No No No 73036420 82395924 ~ 
9A9D 82399829 120/50/420 160 No No No No 73036420 82395924 
9A9E 82399831 120/60/480 160 No No No No 73036421 82395944 
9A9F 82399832 220/50/420 160 No No No No 73036421 82395944 
9A9G 82399833 120/60/480 160 No No No No 73036423 82395925 
9A9H 82399834 220/50/420 160 No No No No 73036423 82395925 
911A*' 82399817 120/60/480 160 No No No No Not used 73083700 
911B*' 82399818 220/50/420 160 No No No No Not used 73083700 

*' Special Supplement manual used in conjunction with this manual. 
Refer to Preface for publication number. 

xxx 83323150 AC 

• 



~' 

F· 19ure 1-9 Cover R .' emoval 

83323150 AC 1-15 



TAPPED 
SCREW 

TYPE A 
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TYPE B 
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9T351 

Figure 1-9.1 Unlocking Drive Motor 
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Figure 1-10. 
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MINI 
MODULE 

Y 

Figure 1-11. Actuator Shipping Lock 

ATTACHING 
SCREWS 

9P144C 

Figure 1-12. Spindle Lock and Ground Spring 
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Figure 2-4. Power Supply 

(51) 

9P153D 

2-15 



SERVO GAIN ADJUSTMENT 

If the analog card assembly _,KBX or the mini module fails in 
the field, the following steps must be initiated to make cer-· 
tain that 8 volts peak to peak is available on the servo posi
tion signal as in figure 2-5. 

1. Before installing replacement card in drive. using a 
voltohmmeter (VOM) , adjust potentiometer SERVO GAIN ADJ 
(shown in figure 2-6) for the smallest resistance possi
ble. Turn potentiometer counterclockwise. 

2. Install _KBX card assembly into drive. 

3. Apply power to drive. 

4. Place LOC/REM switch to LOC position enabling disks to 
spin and unit to load heads. 

5. Using the FTU, command 33 track continuous seeks for 160 
MB drives or 66 track continuous seeks for 80 MB drives. 

6. Connect oscilloscope as shown in figure 2-5. 

7. Observe the +Position signal and adjust potentiometer 
SERVO GAIN ADJ shown in figure 2-6 for a position signal 
amplitude of 8.0 ±0.10 volts peak to peak. 

OVERSHOOT ADJUSTMENT 

This procedure contains instructions for minimizing access 
times by adjusting for optimum overshoot. 

NOTE 

Different criteria apply when adjusting dif
ferent _KBX Analog Servo cards. Throughout 
this procedure, refer to Sheet 2 of figure 2-7 
for the AJFX and A/C/E/G/H/M/NKBX cards, or to 
sheet 1 of figure 2-7 for other _KBX cards. 

1. Connect oscilloscope as shown in figure 2-7. 

2. Apply power to drive. 

3. Command random seeks. 

4. Observe +Position signal at TP17 on BOl/COl card assembly 
as shown in figure 2-7. Scope display shows traces for 
in and out direction seeks superimposed. 

2-16 83323150AC 
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REPLACEMENT 

1. Place top cover over drive and align holes in cover with 
screw holes. 

2. Replace screws to hold top cover to base frame. 

3. Restore power to drive. 

4. Return drive to operating position in mounting rack. 

5. Return dr i ve to online oper ation. 

BOTTOM COVER REMOVAL AND REPLACEMENT 

This procedure appl ies ei ther to replacement of a defective 
bottom cover or to temporary removal of the bottom cover to ac
cess other components in the drive. 

REMOVAL 

1. Extend drive fully to maintenance position. 

2. Place circuit breaker CBl in OFF position and disconnect 
power cord at dr ive or ac source • 

.3. Loosen screws securing bottom cover to base frame as 
shown in figure 2-27. 

4. Slide cover toward front of drive until screws align with 
enlarged holes in cover. Lower cover until cover clears 
base of unit. 

Remove bottom cover. 
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Figure 2 -27. Bottom C over 
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DRIVE BELT REMOVAL AND REPLACEMENT 

This procedure applies either to replacement of the drive belt 
or to temporary removal of the drive belt to allow removal of 
other components. On older units (units without motor tension 
adjustment screw. see figure 2~30.1). two people are needed to 
ins ta 11 a d rive bel t ; 0 net 0 po sit ion the d rive mot 0 rand the 
other to align the belt on the pulleys. 

REMOVAL 

1. Perform Top Cover Removal procedure. 

2. Perform Bottom Cover Removal procedure. 

CAUTION 

Do not allow spind Ie to rota te dur ing dr i ve 
belt removal. Rotating the spindle in the 
wrong direction could damage the mini module. 

3. On older units. push drive motor forward until the drive 
belt falls off as shown in figure 2-30. On newer units. 
loosen motor tension adjustment screw until drive falls 
off as shown in figure 2-30. 

REPLACEMENT 

NOTE 

The following step may require two people. 

1. On newer units. place and hold drive belt over pulleys on 
drive motor and spindle. Tighten motor tension adjust-
ment screw until tension holds drive belt on pulleys. On 
older units. push drive motor forward until drive belt 
slips over pulleys on sp'indle and drive motor. 

CAUTION 

In the following step. failure to rotate the 
spindle in the specified direction could dam
age the mini module. 

2. Rotate spindle in direction shown in figure 2-30 until 
drive belt is centered on pulleys. 

3. On newer units. tighten motor tension adjustment screw 
until gap between spring tensioner and base frame is as 
specified in figure 2-30.1. 
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NOTES: 

ill TO AVOID DAMAGE TO MODULE, 
ROTATE SPINDLE ONLY IN 
DIRECTION SHOWN BY ARROW. 

9P41C 

Figure 2-30. Drive Belt Removal and Replacement 

BASE 
FRAME 

10.4 TO 12.0 mm 
(0.41 TO 0.47 in) 

9T347 A 

Figure 2-30.1 Motor Tension Adjustment 
Newer Units Only 
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"[VISIONS 
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lul .. 1 ~NC , • +5 V ,--

_ 680 pF 
~+5Vt10" 

2510 
.lilJs.D..... 
~50 kG 

2410 

68 kG 

+TlE HIGH 0 133 

+LOCK TO DATA (D) 132,133 

& 
J 

2540 
-0022 ).IF 
t10" 

A03-

+ENABLE LK TO DATA Pl)~ NC 

1
8 

I ~NC 
-ADD PIS pH~GI I )~ NC 

~.NC ADD 14K FOUNO 

2841 
1 .. ~+5V 

D 

c 

16 I + ADDRESS MARK ; )~ NC IB 
~ 145 A04-41B 

- L 245 B04-41B 

+RD DATA ENVELOPE ')~NC 
--------------+-~~~------_r'~i~~ NC 

-ADD 14K TIME OUT I )~ NC 

C iU~~ir r . ~~ NC 

~+5V 
5.23 kG 

tlX +RO DATA 

ADDRESS MARK DETECTOR 

2 

) .~ 

A 

,) 



ell 
11:

1 

( 

2 3 4 
A A A A 

01 B B B A 

C B C A 

-

c 

-+ 

B 

-

A 

I 
I 

4 L __ 

A A 

A B 

A B 

I , 
·3 

----_I +5 V 

& 
~ 

75 PIN 
FASTON J3,J4 

-GND »!L7)!Q-

-5V I --r · :~6\ .1/AF 

-- +r:!:10~ 
115 v 

4 I 3 

C~ ( ( (: 
• 2 1 

R[VISIONS 

oaC"I~TlOil 

~ELUSED IS 
CHG FAX CARD 

~~492/CH6 AFFAX BD BLANK IIJ r7-IBll~ 

UNUSED RESISTOR PACKS 

LOCATION PINS ~+---+--------------------+--+-~---ID 

0264 4,7 
1014 4,7,8 
1044 5,7,8 

1054 3,7,8 

UNUSED LOGIC ELEMENTS 

1\ OUTPUT 
~ PIN(S) 

.1 /AF FILTER CAPS 

+5 V -5 V 

0214 1012 
0226 1122 
0235 1032 
0245 1042 
0255 1147 
1015 1262 
1025 2812 
1035 2822 
1145 2830 
1155 2837 I 
2814 2845 
2823 2855 

2831 j 2838 
2846 
2854 

5,6 

o 

NOTES: 

& UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED. 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

-----+- J2 

l!o •• oooooooo~1 ,.Cooooooooooo~l. 

=:::::::::; :::: :::::::::::::::~ : li '0 • ••• ••••••••• •••••••• ' ¥ to ••••••••••••••• 0000.0000 •• 0. 3. 

? I r

I 
E1 

GND FOR TERMINATOR 

APPLICABLE ONLY TO BZ9A7E/F UNITS WITH INDEX 
AND SECTOR IN THE "A" CABLE 

~--~------~----- lajollDtNl lJ tit 
CHANNEL I' I/O 
DIAGRAMS 

19333 C_ 83323150 lAC! C 

1-

c 

I+-

B 

t-

A 

TY"£' AF'FAX 
r.:r I c.oss II(ji I SHt:Er- I NG( ~ 

LOC'~A04 110 141 10,6 3-62. ~ r 

• 2 1 1 Rtf-. 7512.1646 



I 

D 

c 
\. 

~ 
~B 

A 

4 3 .. 2 1 

• 
>--< - CH II. CONTROL SELECT 6 242 B04 , 

~ 

"" Pi -CH I ENA8LE 
// 343 C 

4 . 
1 1063 1 1 RCVR 949 

,J4 470 0 10~ 
+TAG 1 I 8 7 I 9 X/V 

I -TAG 1 16 15 1 
10" ] 

I +TAG 2 I 2 1 I 15 
-TAG 2 I 4 3. 14 ,,] 

I /"'L- ...J 7 

~ 
PIN 

~ 
46)~ 

~ 
48): 

I. I,.,. 1[ ~J 
18 470 n 71 ~] 

",- I ~TAG 3 
~< I -TAG 3 16 51 ? 

."2 ., . ~ __ .J -=-
~s i 33 ~ 03~; 

2215 B 
225 B 

NOTES: 

I Jl 110264 ~ 
I +15 V 

+CHI UNIT L~n.J 
1'43 A 

SELECT TAG 

I 
I r--, 

1023 

I -UNIT SEL BIT 0 
I 470 n I 
I 8 7. 

: I TUN I T SEL BIT 0 16 15' 
>-i -UNIT SEL BIT 1 I 2 11 

+UNIT SEL BIT 1 I 4 3 I 
-J 

(Il 1026 6 
+15 V 

3.9kQ 1 

PI TUN I T SEL SWITCH 0 
:( I +UNIT SEL SWITCH 1 

143 8 
+ CH r SEL ENABLE 

-5 V 

4 
RCVR 

':' 949 
1018 

9 "- XI'f 
10 ] 

15 
14 ] 

4J 
~] 

,'2 
~ - -5 V 

+15 V 

__ -1'1 
r- ... 

I 0264 I 1 kn 

1'3 I 
ldl I' 

A04-
- CH I CYL SELECT Pl~ 

F 1 / , 8 I 131' - CH I HD SELECT 
I >)-ill.O F I 2 I 

F ",-5 I. I - CH I CONTROL SELECT >--< I '-'- 18B pJ 
I // J F~ L; ___ J - CH II CONTROL SELECT >--< 

I 
llir--;-

+CONTROL SELECT 3 143 ti: '''OLS 
C 

144 
0258 A04-12 & 9 ~ 8 + CH I UNIT SELECT TAG PI~ 

' "OLS c 11 10" I / N( 

-13 02158 i...-- I~NC - CH I UNIT SELECT TAG 

11 
I 
I 

" + CH I UNIT SELECT BIT 0 
~NC F 1/ 

F 13 + CH I UNIT SELECT BIT 1 I>~N( 

F~ 

F~ 
1'15 V 

~,lo!56 ;l (1) +5 V 
rr,026"l :4 3 tI 
I ,. kill , 1 <TO n 
- '- _.'2,] , -F L __ . ..J 

13 230LS - 02156-
~ 0208 TS20PF ~ 10261111 

_ +10% +15 V 
3 -;OOvI13.9knl 
~ G ]:A. 1:8 '-- - .... 

---ll.~ 52"LS +TIE HIGH 0 144 

-------ll. " 0218 t ~ .CH I 
.-----ll- 2 ' ,n 5 • SELECT COMPARE ~ .' 

10 6 12 I / 
1 G CD 175LS I-

I ~ L...-...l.lt>C I 3 
'" : 8 ~ R 0228 8 3 
11 2 _~~~~~.! I 

9 COMPARE _ CH I I 
~ 1 1. 4 • 8 SELECT COMPARE I >~ :3 

- 'I' CH I SELECT ENABLE I ~ N 

& CH n LINE APPLICABLE ONLY TO DUAL CHANNEL UNITS. THIS LINE FEEDS BACK INTO THE 
CH I ~/O CARD TO PRODUCE CONTROL SELECT. CH I RECEIVERS AND 

UNIT SELECT & FLAT TO ROUND CASLE ADAPTER ACO£SSORY. 

!',!~ 
il 
I 

4 

:~ 

( I Ii S IN A CABLE 1 

3 2 

I) ) 

C02 -11 B 

C02 -26B 

342 C04-08A 

344 C04-17B 

-32A 
- 38A 
-03B 
-17A 

- 30A 

) 

o 

c 

+-

H 

A 

-



(' (' ( (' ( (,e (' 

c 

.. 
B 

& 
Ai 

4 

& +5 V • 
0213 

20.0 kn 

3 + 2 1 

! 11 A 142 

-OPEN CABLE DETECT + CH I UNIT SEL TAG P1 +OPEN CABLE DETECT 

+ CH I WRITE DATA 

+ CH I WRITE CLOCK ~ 343 C04 _ 33A 212' I ,,---
-. y 20.0 •• _ CN lOPE. "OLE DETECT '--'.!". NC !1" ~ 

~~t-Pf ...;o.c. MASTER CLEAR 
222 C02 - 31B ~ 

343 C04-31B ~, I -CH ~/' I ENABLE 

7~ 
PIN 

__ --;-_+~ V 

+ 5 V 

1 '014 r -6 ?2~~ 
82 n +CH I SEL 

I E.'OLE 0 ,., (11 

F· 11 

r '054 - l 
13.9 kn 

-CH I ENABLE 

15 ON I~(1~ +~V +CH I BIT 0 

II + CH II BIT 0 

E )144 I 

~208 
ill-r:.229 C02-328 

o 

c 

F 113 

F13 

14 t I I I HI 

~ 
~~ 

+ CH I BIT 1 
+CH II BIT I 

+ CH I BIT 2 
+CH II BIT 2 

232 B03-11A ill-L 229 C02-30A I B 
232 B03- 03A 

>-<1 " 19A 
>-<1 ,/ 

~)18A 
>-<1 

F ,5 + CH I BIT 3 >-<- ,,20A 

-BIT 2 
L. __ --.J 

+ CH n BIT 3 >--<l// 
+BIT 2 
-BIT 3 ! ! !,!.....-----

+B I T 3 

12 

UOLS 11 ~ 
~~~~~----------------------rr~rTTT~ 142 \£. . +CONTRnt r~1 ~,..? 

243 804-208 ~ + CH II BIT 0 

243 B04- 19A >-< + CH n BIT 1 

243804-18A >-< + CH n BIT 2 

243 B04-20A >-< + CH II 81T 3 

NOTES-& CH II LINES APPLICABLE ONLY TO OUAL CHANNEL UNITS. THESE LINES FEED BACK INTO 
THE CH I !lO CARD TO PROOUCE ~UNCTIONS ENABLED 8Y CONTROL SELECT 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

. RE A :}.CI..L 
- SERVO OFfSET ' L 
POSITIVE ~ 

-SERVO OFFSET 
NEGATIVE ~ 

CH I RECEIVERS 

(18 S IN ACA8LEI 

2 

ill-L 229 C02- 258 
232803-04B ill-L 229 C02- 25A 
232 B03-058 

114 AOI - 20B 

222 B02-05A 

133 A03 - 15A 

222 B02 - 318 
223 B02- 26B 

223 B02-24A 
A 



D 

c 

B 

A 

I 

4 3 .. 2 

~ 244 B04 - 22B 

244 804-21A 

244'-804-218-

244 B04-22A 

>--< +CH n 81T 4 - -
>-< +CH 1I BIT 5 

>-< +CH 1I BIT 6 

>-< +CH 1I BIT 7 

,) 

& 
~ 
PIN 

143 E 

r J3 

~~e, 33"7. e ~ 

.J4 

~~ 
37~~ 

I 
I 
I 

, 
1 

I 
.. , I ~~. 'I'I -M7. 40' 

~~; 
~~ 

1 
I 

-BIT 4 

+BIT 4 
-BIT 5 
+BIT 5 

-BIT 6 
+BIT 6 

-BIT 7 
+BIT 7 

-CH I ENABLE 

142 C 
+CONTROL SELECT 

244 B04-24A - -< 

~~' ~ 42 ~ 

~~ 
~~ 

'.J4 

) i 

I 
I 
I 

I 

+ CH l[ BIT 8 

-BIT 8 
+BIT 8 
-BIT 9 
+BIT 9 

I 142 0 +TlE HIGH 

I 
I 

rl043 1 

Ie 
470 0 

7 1 

16 5 
12 " 14 3

' 
. 

L- J 

r'~6- 1 
'2 

470 0 
1 I 

14 3 , 

e 7 
16 5 I 

L. __ ~ 

r 1033-l 
I 470 0 , 
8 7 

1 6 5 I 
12 1 
I( 3 I 
L __ ~ 

4 F 1 RCVR 
949 

9 1038 11 
X/Y' F 

10 J 
15 F 13 
14J 
1 F 3 

2 ] 

..!Jl F 5 r-+ 
-+ .-!J 

_~ 12 
. -5 V 

1 RCVR 
g49 

9 1028 11 
] X/Y F 

10 
15 F 13 14] at] F~ 

F~ 
.~] 

.~ 12 
-5 V 

r ;-4;-' 
1 3.9 kO 

I 4 ~1) +5 V 

I 3 I 

1 I 1 
2 

1 11 
I 6 I 

1 '-- __ --J 

.ll.~ 
140LS 11 

13 0238 
,-r--t I---

e 
~ 

'---r--! 
4 
r--- 6 

~ r--- 3 
1 

~""'"--

5 
& 

140LS 
6 

4 0258 

r 1026 --, 
3.9 kO I 

I 5 (1) +5 V 

1 I I 
4 

I 1 J 
L. __ -.J 

A04-
+ CH I BIT 4 >--< PI" 22B ill 
+ CH l[ 81T 4 >-<1" I. 
+ CH I. BIT 5 >-< ,,21A::::: 
+ CH l[ BIT 5 >-< I" lAI 
+ CH I BIT 6 >-< I ,,21B m 
+ CH II BIT 6 >-<" I 
+ CH I BIT 7 >-< I ,,22A m 
+ CH n BIT 7 >-< INIAl -

1 

I 
-CONTROLLER FAULT CLEAR I,\: DeB 

I")-=- 22 

-ADDRESS MARK ENABLE 1>~II: 
-RTZ SEEK 1~13 

1/' 22 
-OA TA STROBE EARLY 1~'3j 1/, 

I 
-DATA STROBE LATE I 05A »-- 13: 

1 

I 
>-<1 :DJ + CH II 81T 8 

+ CH I. BIT 8 >-< I ,,24A 101 
// I-XoI 

+ CH I BIT 9 I~ 
,01: 

I 
I 
I 

- BIT 9 (CH I) I '\: 29A 

229 C02-038 
232 B03-12A 

229 C02-048 
232 B03-13A 

229 C02-03A 
232 B03-148 

229 C02 - 40A 
232 803-088 

02-438 

01- 43B 
3 - 32A 

02- 09A 

3 - 09A 

3- 07A 

229 CO2 - 31A 
232 803- 07A 

229 C02- 338 
232 803-118 

342 C04-198 
344 C04-13A 

4 -058 

~ 
SEQ OLD N B _ .• _,..4-228 

76 59 I -SEQ HOLD - H 33 236 803-19A 73~ 29 ~J3 -SEQ PICK IN -SEQ PICK IN ! $~ ~228 802-358 
A04- 60 PIN 75 PIN 

I + BIT 9 (CH I) 1~34' 
~'114' 

34B » PI _ SEQ PICK OUT - SEQ PICK OUT J4)~'-.l.L ~ 
228 B02-31A ,...---,,,- ili 

NOTES: 

& CH 1I LINES APPLICABLE ONLY TO DUAL CHANNEL UNITS. THESE LINES FEED 
BACK INTO THE CH I lIO CARD TO PRODUCE FUNCTIONS ENABLED BY CONTROL 
SELECT. 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

) ,) 

CH I RECEIVERS AND SEQ POWER' 

( I a S IN A CABLE I 

2 , ) .. } 

"D 

c 

B 

A 

, 



(' ( ( (: « (: (' 

~ 
REVISIONS 

IIEV. ICO. OPCIII .. TlOM OIIf"T DAT( CMK'O 

A J2JOOO ~[lUSED MJ 1.,7,·'; ",.:,. 
l~ REVISION STATUS OF SHEETS I DJOU5S CNG ~AX CAllOS FA 

C DJ024112 CHG AFFAX BD BL ANK MJ 7-1111 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A A A A UNUSED RESISTOR PACKS 

t 8 8 8 A A 8 LOCATION PINS 0 
C B C A A B 

0264 4,7 
1014 4,7,8 
1044 5,7,8 
1054 3,7,8 

. 

UNUSED LOGIC ELEMENTS 

& 
ELEMENT LOCATION OUTPUT 

PIN(S) . 
NOTES: C 175LS 0228 5,6 & UNUSED LOGIC ELEMENT INPUT PINS A~E GROUNDED_ 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY_ -.. 

~ : • 
0 

804-
44A)~ PI +5 V 

• +5 V 
_1 ,.F FI L TER CAPS 

r J 1857 I 448) I 

& 
+5 V -5 V 

I T 22;.F J ,t,.F 
1 tl0 0214 1012 

I _ 15 V ~ 0226 1122 B 
-

FASTON 7
J
5
3 
~I: 0235 1032 

1 0245 1042 

~rGND 
-GND )~~ 0255 1147 

~:c:::::::::::~~ 
f-- J2 

I 
1 1015 1262 

1025 2812 
1035 2822 ~J3 • :I::::~:::::::::::::~::::::::::~~ 1145 2830 

~::~ : I 
238) 1 

1155 2837 L--- J4 39A) 1 2814 2845 

~ :1:: ::::::::::: ::::::::::: :::::~ 
i 

398) I-GND 2823 2855 f-
I 2831 f 

2838 
I 2846 

02A ~~ : 
-5 V 

1258t f .f.' • -5 V 2854 

I r 0 
02B) I 

~ 

22 J;.F 

I Ttl0 15 V 

0:- 0:- El A 
GND FOR TERMINATOR 

APPLICABLE ONLY TO BZ9A7E/F DUAL CHANNE L 
WITH INDEX AND SECTOR IN THE "A" CABLE 

UNI T5 

M. JAHN .'~ CHANNEL n IIO cOlo~;;; I c r-I 
D'UIlf'H 

CHtttfl. C\'~!) 1/ DIAGRAMS 
83323150 AC C 

'I~A "<Nt £ ...... [[11 411'!itJ ..sMAll DIS!< 
LOC ~804 ~OSS 11(' 241 $H(( T I PAGE 

i ,""",ovro r J {I'V'SION TYPE' AffAX 10.-6 3-140.7 
... ... I . "'~. "".,tittE' •• 



I 

4 3 2 

14 "'-18B - - - •• - --.••.• -- -----. 
804-

DI 3 
~ Pi -CH II ENABLE 

04 - 32B ---"71' + 5 V 

c 

B 

A 

» 

& ..-- _ -1'1 ... 

60 r-- - - ..., RCVR I ! 
B04-

~ ]4 F I 02~\O I 
pPIN J3 J4 I !~~30 I 1~~: ,........-"3""-~--+ 

> t 31~' +TAG 1 18 71 51 XIV 1d I I -CH][ CYL SELECT P1" 
> _ 01, I -TAG 1 1 6 5 1 10 ... ] F 8 I ,. 
> Pt 32) I +TAG 2 I 2 1 I 15 131 I I -CH II HO SELECT 1 " 

~ 
~ 
~ 

~ 229 C02-lIB 

> _ 02 ~: - TAG 2 1 4 ] 14 " ] F 1 2 ! ' ~ 229 C02-26B 

I L- --:J 7 F 5 11 I - CH II CONTROl.. SELECT >--< I, 
_ CH I CONTROL SELECT >=<) 1 342 C04-0.8A 
-1;" J1I;UIIITKUI.. :)t.Lt.I;T >--< ~ 

I 1,056 11 ~] L 5 t , -CH I CONTROL SELECT >=<" 
P I I 470 0 I -,----1 ~ f- ' 

t 33 ~" + TAG 3 8 7 ~ ] F - - - - ~. _ 
52.1> _ 03 ~( - TAG 3 1 6 5 1 J. ili 1 
~> )1' 1 ~ __ oJ '::" J'2 ~40LS 3 +CONTROL SELECT C 243 

B04-I .- - --, -5 Y ~ 244 
j1 110264 I " l0258 

-' +CH][ +5 V 6 12 & I I~ 8 +CH II UNIT SELECT TAG PI , I UNIT L 1 k0.J 140LS .11 10, ., 
~ 05B NC 

I 243 A SELECT TAG - 13 0258 '- -CH ][ UNIT SELECT TAG I " 
~NC 

I 4 I I' 
I .- - - , F RCYR I 

P I 1023 I '::" 51451 

I 470 0 1018 I 
~> i23) -UNIT SEL BITO .1 71 51 X/Y F" +CH][UNITSELBITO , 
04 ~ _ 53) I +UN I T SEL BIT 0 I 6 5 r 10 ] I I' 
~> Pi 24) -UNIT SEL BIT 1 12 11 15 F 13 +CH][ UNIT SEL BITI • , 

~NC 

~NC 
~> _ 54) 1 +UN I T SEL BIT 1 1 4 3 1 14 ] '1 / 

L- -- -J , 1 ... 3 I 
III 1026 6 ~J F~ 

+5 V I 7 5 I 
3.9 kQ ~] Fr-- . 

S +5 V r- - --, I 

-. 
11 ) __ ...;1..;.1-,\' 0"",5~6--.!:2:.....t..., 1 I 

12 t'-'-' +5 V --
~ 5 Y r 10261 14 3 1 I 
- - I 3.51 kOI 1 E 470 0 I 

.. 3 __ .. ~ 1 _l!! L __ .J I 
l!!~ 230LS -I 0256 -

0208 T820 pF ~ 10261(1) I 
_ t10% ... 5 V I 

3 - 100 V III 3.9 kol 
~G EA-I:B ~ - .... 

~ 524LS +TlE HIGH 0 244 I 

344 C04-17B 

r---.l!:~IC218 l' I.~ I 
.--_"",,12'-1 2 " ~ S 9 +CH II SELECT COMPARE , 

B04- 10 1 6 12 CD I ' 
13B ... ,PI +UNIT SEL SWITCH 0 1 '8 G ~t>C 17!5LS I 

225 B02-38A 13A~( I +UNIT SEL SWITCH 1 14 '3... 0228 8 
225 B02-35A 'I' 11 4 B r'-"-'" R N -CH ][ I l

'OB 246 B04-32A 

246 B04-38A 

342 C04 -05A 
344 C04 -lOB 

t--~ 2 C~'fi~iJE' I SELECT COMPARE, 
9 , I " ~NC 

12 ,. ,8 I 
-~ 4-

+ CH II SEL ENABLE -= +CH ][ SEL ENABLE 1 " ~NC "'TO<' 243 8 / 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY. 

4 3 

-. 
) - ;~ 

_ irnnf. IN-w' i .-
CH II RECEIVERS AND 
UNIT SELECT 

II a S IN A CABLE 1 

2 

) .) 

o 

c 

B 

A 

.,) 



( 

D 

c 

B 

A 

( 

4 

& 
60 

-5 y 2821 
20.0 kn 
ta 

( 
3 

+5 Y 

( ( 
2 

.. ""F 

* 

r-.' 2J '" 
1

'014 
I 

I 0225 I 82 n 1 kn 

( 
1 

(11 / 

-o.c. MAST .. <LEA' CH n SEL ENABLE I 8 2421 

.4l C04-l2B~ -CN n ENABLE I 

75 
PIN 

P 

-BIT 0 

+BIT 0 

-BIT 1 
+BIT 1 

F .11 

F,13 

F,3 

F,5 

- Ctl II. ENABLE 

BIT 0 
+CH :t BIT 0 
+CH J[ BIT 1 

+CH :t BIT 1 

E) 244 1 

~~229 C02-32B 
>--< 232 B03-11A 

>--</ )~ 229 C02-30A 
~ 232 BO:5-03A + CH 1I BIT 2 I • 
>--<1 )~229 C02-25B 
--, 232 B03-04B 

~~229 C02-25A 

Is • H J I I I + CH I BI T 2 -r I w.. 1 +CH 1I BIT 3 I 
L - - --1 I I I +CH I BIT:5 , ~~ -BIT2 ~~(I==~+~8tIT~2----------------------+1-Y~-14---J ~> Pi 07 7G:=-!81t!T"i3t---------~-.;.;=I:=~ ~; I J1 » _BIT J -" r--+I-1IH-I-+I,------.J I 6 No ;5 I _ 5 V r---tI-jIr+1 +I--,----.J 

>--< 232 B03 - 058 
1 

1 

I 

-WRITE GATE ~ NC 

143 A04-20B ~ 

143 A04 -19A~ 

143 A04 -18A >-< 

143 A04-20A >--< 

~---~~~:--I/~NC A 
-CONTROL SELECT -SERVO OfFSET ~ 0"' L!:> 

2.2 C POSITIVE r- NC 

+ CN I BIT 0 _ SE'VO OFfSET ~ C 

NEGAT IVE ,---- N 

+CH I BIT 1 

+CH :t BIT 2 

+CH :t BIT 3 

4 

NOTES: 

& THESE SIGNALS ARE ALSO CREATED ON THE CH :t ItO CARD AND ALL 
OUTPUTS Am: TAICD FROM ntERE. S£E CROSS REF MO 143. 

& FLAT TO ROUND CABLE ADAPTER ACCESSORY, 

3 

CH n RECEIVERS 

'I a S IN A CABLE) 

2 

.oIIIi 

C, 

o 

c 

B 

A 



D 

c 

-. 

B 

A 

I ) 

144 A04 -22 

144 A04-21 

144 A04-21 

144 A04-2Z 

4 

>-< ~ ~ 

>-< 
>-< 
>-< 

& 
~ 
PIN 

+CH J: BIT 4 

+CH J: BIT 15 

+CH X BIT 6 

+CH X BIT 7 

243 E - CH ][ ENABLE 

~~8"'''' 
,J4 

--M-7.' 8 < 

~~ 
~~ 

~~. ~ 40' 

~H+4; 
~~ 

144 A04-24A 

I 
• 
• 

I 
I 
I 
• I 

I 
I 

-BIT 4 

+BIT 4 
-BIT 5 
+BIT 5 

-BIT 6 
+BIT 6 

-BIT 7 
+BIT 7 

242 C 
+CONTROL SELECT 

>-< +CH X BIT 8 

~dti: 
I, J4 

-BIT 8 

~ 42 < 
I 

I ~~ 
~~ 

'( J 

I 

I 

+BIT 8 
-BIT 9 
+BIT 9 

1242 0 

I 
I 

+TlE HIGH 

3 

4 F 

11043 1 1 RCVR 

18 
470 0 

71 
949 

9 1038 
] XIV 

16 5 10 

.2 1 15 
14 . 3 1 14] 
L- J 1 

2 ] 

11~6- 1 ..l.b --+ 

12 
470 n 

J I r+ 2.] 
_~ 12 

J4 3 1 
,8 7 

-5 V 

6 5 I 
L- __ ...J 

~ 1 1033-l RCVR 

18 470 n 7 I 
949 

1028 
9 XIV 

,Ii 5. 10 ] 
12 

1 • 15 
14 3 I 14 ] 
L __ ...J rAJ 

.~] 
.~ 12 

-5 V 

2 

.. 

1 ~4;-1 
I 3.9 kO 

1 4 ~11 .5 V 
11 

F 
, 3 

, 
F 13 11 I 

2 

F 3 I 1 
I 6 1 

F 5 1 • '--- __ -J 

lll.~ 
140LS 11 

13 0238 

--~ 
I---

8 

-
~ 
,..i 

4 
----- 6 

~ -3 
1 -----
5 

& 6 
140LS 

4 0258 

1 1026 -, 

I 3.9 kO I 
5 (11 5 V 

11 I + F 11 
14 

I 
F 13 1 

L __ --.J 
F~ 

F~ 

1 

B04-
+ CH JI BIT 4 >--<P1,,22B .---

>-d // ~ +CH I BIT 4 
+CH JI BIT 5 >-< ,,21A 
+ CH X BIT 5 I // 1 

+CH ][ BIT 6 ~1'\.'21B ~ 
+CH X BIT 6 >-<1 // ~ 
+CH ][ BIT 7 >-< I ,,22A ~ 

+CH X BIT 7 >-<1// [Q. 
I 
I 

I~NC -CONTROLLER FAULT CLEAR 
1/ 

-AODRESS MARK ENABLE I~NC 
-RTZ SEEK I~ 

1/ NC 

- DA TA STROBE EARL Y I~ ,/ NC 

I 
-DATA STROBE LATE I, 05A 

/)--- NC 

I 
I 

I +CH I BIT 8 

+ CH JI BIT 8 1~,24AB 
1// lSLI 

+CH II BIT 9 l~ 1/ I 

I I 

I 
I 

-BIT 9 (CH lI) I , 29A 

229 C02 -03B 
232 B03-12A 

229 C02-04B 
232 B03-13A 

229 C02-03A 

232 B03-14B 

229 C02-40A 
232 B03-08B 

& 

229 C02 -31A 
232 B03-07A 

229 C02-33B 
232 B03-118 

342 C04-19B 
344 C04-13A 

4-03A 

76 ~9 , -SEQ HOLD -SEQ HOLD ~/'33B _ .. w4-048 

73 S 29 ~J3 -SEQ PICK IN -SEQ PICK IN ! S>Ei-<>- 236 B03-19A 
~ 228 B02-358 

B04- 60 PIN 75_~IN h\ 

I + BIT 9 (CH II ) I (~344 
.- ~'4'" 

228 B02-31A~)P1 -SEQPlCKOUT -SEQ PICK OUT J4)~~ 

NOTES: 

& 

4 

,.) 

THESE SIGNALS ARE ALSO CREATED ON THE CHo X 
X/O CARD AND ALL OUTPUTS ARE TAKEN FROM THERE. 
SEE CROSS REF NO 144 

3 

~) 

CH ]I RECEIVERS AND 

( I a S IN A CABLE) 

2 

,~ ) 
.. ) 

c 

B 

A 

,) 



C ~I' (' (I « (:I (t' 
o • , 

" ~, 

.. - • 
R[VIIiONS 

IIIV. IDO. ~IOII OlIn. DAft aWD 
A ~nooo IIEUASt:D 

REVISION STATUS OF SHEETS B ~J02541 UPDATE LOGIC IIJ T-I.~ 

I 2 3 4 ~ 6 7 8 9 10 II 12 13 14 I~ 16 17 18 19 20 
A A A A 

I B B B A 

. I-

UNUSED LOGIC ELEMENTS 

& ELEMENT LOCATION OUTPUT 
PIN(S) 

I 

193 1842 5.12 
146LS 2321 10 
202LS 2814 6 

C04- NOTES' 
44A>;Pl 

+ 5 V & UNUSED LOGIC ELEMENT INPUT PINS ARE GROUNDED r. ~ 

r ;[ 2853 I • + 5 V 

EXCEPT PINS 9 AND 10 OF 193 ARE OPEN. 44B) T 22 Jl-F J .1",F .& ON SINGLE CHANNEL UNITS C04 IS REPLACED BY A ±10't'o 
1 -= 15 V JUMPER PLUG ON THE WIW SIDE OF THE BACK PANEL. 

0 THESE LINES ARE JUMPERED TOGETHER' 

OCRI 
344 C04 -15B - 344 C04 - 208 

.1 ",F FILTER CAPS CH I SELECTED 344 C04 -17A - 344 C04-188 

CH I RESERVED OCR2 GND C04 - 238 - 342 C04 - 308 
+ 5 V 343 C04-30A _ 343 C04- 318 

343 C04 - 33A - 343 C04 - 338 
06A» -GND 0121 343 C04 - 35A - 343 C04 - 36A 

1033 DIHJ 068» 1042 
CH I MAINT UNIT DISABLE ~ SI S£E CROSS REF NO INDICATED FOR SIGNAL ORIGINS 

AND DESTINATIONS. 
23A» 1055 N~~~ 

2110 CH n MAINT UNIT DISABLE . ~ S2 
23B» 2122 NORM 

ABR~ 39A» 2133 RELEASE TIMER SELECT ~ S3 
2143 

" . 39B» -GND RTM 
2154 

"'= 
CH n SELECTED OCR3 

02A); 
-5 V 

• - 5 V 
CH II RESERVED OCR4 

r 1 0548 0 02B) 1 22 ",F + ±10't'o 
-= 15 V I 

I APPLICABLE ONLY TO DUAL CHANNEL UNITS & 
I ~ ••• I(J .804' .... W4''~ DUAl CHANNEL STEERIN. CODE IDENT t C 

AC t 8 CHECKEC !~. . , '9333 83323t50 

I ENGINEER V 'I: _LE DiAGRAMS 
CIIOS5 IIf"F _ET ,_ 

APPRC,Eel I I ol".'ISlO" TYPE AFBl( LOC'~C~ NO 3~! ! ~~ ~ 3-~!5 
I 

.A. - I - ae'£:'" "'It II: I '"10 .Mo ..... 



D 

c 

B 

A 

, 

4 3 2 

C04- +CH I SELECT 
+5 V 

+ 
'42 A04-IOB 038»P1 COMPARE I • '1 3060 

I k.n 

2218 I CH I SELECTED 
+5 V.. v.... ,4 t::t 5 1 kn S I +CH I SELECTED 

C04-

~NC 

NC 43B» ..... ~ n ... n ~ I 

+5 V 

3156 
1 kJl 

+5 V 
+ 

2813 
2.7 k.Q. 

2616 

T 1500 pF 
±IO % 

13 

NC 43A» ; +TIE HIGH 12 'i 

242 B04- lOB 05A»' +CH II SELECT COMPARE 13 "I 

343 ( 8 ) - CH II 0 I SABLE 12 

3131 

2624 

T 1500 pF 
±IO % 

+ 

2940 
2.7 k.n 

11 

~~+5 V 
,-41 750 kn 

±1 % 

I I I I . tfR. 1821 ~6 2"2
0 0i) · +5 V 

270 0 
CRI 

CH I RESERVED I .CH I RESERVED I »)B!3 •• C04-'" 

j I r#CITOLS[ 1 
13 ... R 1821 

*M. I ~ I • +5 V 

13 +CH I BUSY • ))-Dl246 B04 - 318 

& 
112 +CH II 8USY : )~146 A04 -318 

I 1 +CH II SELECTED < G ) 343 I I I 4"1s 1
5 

, ~~Ln // 
343{ P 

- INITIATE I' 'I 
) RESERVED PULSE 5 ti 1.n.. J CO 175LS 

.. [>C 

+5 Vt 31:7 ~ 1 Pi~,",L;> I I 1 itn" T ~2831 1>7 '---+--+!-'-!.....;.!..-r{FbiR 
1832 1'>6 II 2~2 i 2700 ~ • +5 V 

CR3 

144 A04- 248 ~')-... I __ +-=B'-'I-'-T-'9:..-______ -, 
244 804 -24B---tQJ- // 

142 A04-18B~ --'" un -----. - rt 
242 B04-1BB~-- /. 

1 343\£) T\~Un Tn .... ' 

I "1 
224 802- 08B 21 B » 1 - POWER ON MASTER CLEAR 

NOTE: 

~ ON SINGLE CHANNEL UNITS 004 IS REPLACED 8Y A JUMPER PLUG. 
SEE NOTE 2 ON CROSS REF NO 341 FOR DETAILS. 

4 3 

... ~ ,~ -

~"1 

,-

CH II RESERVED + CH II RESERVED i ))l!! 344 C04- 1&8 
I I 110 "Is 19 

Vii" r .. ) • +5 V 

CIt 4 

CHANNEL SELECTED. RESERVED. 
AND BUSY 

2 

,) ) 

o 

c 

B 

A 

iii· 
.1' 



I-
'i. 

D 

c 

B 

I 

AI 

( 
4 

C04-
142 A04 -12A 30A » P 1 - CH I SEL COMPARE & NC 

342 F ) +OSCILLA TOR ~ DI 

+s v 

3118 
2.7 k.Cl 

, 
'i 

a 

(: 

+5 V 

2 

RELEASE T I MER 
SELECT 

c 

+5 V 

• 
2509 
470 n 

(" 

C04-
-RTM PULSE PI1)~ NC 

342 

342 

) .TIE HIGH 'BR 
..L 13# '''''L''~ ~ +CH I SELECTED - ~ 2831 9 I 53 + (ABR+RTM) 3 u_ RT~ <c>342 

+CH II SELECTED 2 
342 

P' 
-INI TIATE 

RESERVED PULSE ( P)342 

11 -CH I ENABLE : )~ 142 A04 -17A 1,\ 
I" , L 143 A04 _ 198 ~ 

+CH I ENABLE ~ 145 A04-428 
. L 344 C04-188 

+CH II ENABLE : )~ 245 804 _ 428 

• I I , , L 344 C04 _ 15A 

-CH II ENABLE 328 
~ 242 804 -17A 
. L 243 804- 198 

-CH I DISABLE >--< 

(: 

CH I MAINT UNIT DISABLE . 0120 ~ 145 A04-4OB F
1A 1 

A 0 

CH II MAINT UNIT DISABLE 

C04-

243 804- 28B ill7 > PI' +CH II ftRITE DATA 

143 A04-28B~> : 
+CH I WRITE DATA 

.& I 

243 B04- 28A 34B» : 
+CH II ftRITE CLOCK 

143 A04- 28A
33A Y I +CH I WRITE CLOCK 

& ' 
3440 +DISABLE CH I 

344 rN'1 +0 I SABLE CH II 

NOTE: 

.& 0f0I StN6lE CHANNEL UN+TS C04 IS REPLACED BY A JUMPER PLUG 
SEE NOTE 2 ON CROSS REF NO 341 FOR DETAILS. 

4 3 

&1 

+5 V 

l!-
X/Y 

+5V~ 
470 !l 

...... 

L..-______ ""\( A) 342 

-CH II 

~ ~ 245 804-40B 

,. +WRITE DATA I ).~ 114 A01-088& 

,9 +WR I TE CLOCK I ))1R 114 AOI - tt 8 & 

930 

0735 

J 
-DISABLE CH I >--<: }~ "'" ( 

> ~- ~ -0 I SABLE CH 

4 

CHANNEL 

2 

D 

c 

B 

A 



D 

c 

B 

A 

I 

4 

C04-
144 A04-29A 05B) P1 -SIT 9(CH I) 

+5 V 

0148 
3.9 kU 

3 

4 L~~12~~~~--~ 
144 A04-33A 22B) +BIT 9(CH I) ] X/Y 1 162C 4 

+5 V 

0542 
390 n 

.. 2 

0140 

1 

e04-

~1~~NC 
I 

NC 01A) I .TlE HIGH r--"--~ 1.2- +BIT 9 CH I 

244 B04-29A 03A) -BIT 9(CH II) 0156 
410 n 

244 B04 _ 33A 04B) +B IT 9( CH II) 0256 
410 n 

I 

~~~NC 1,~~ ___ +5~v_~~3:f:6~n~Jl~ ___ -t_-r ____________________ +~B~I~T_9~C~H~~II~ ______ ~ 1.2-~ 

+5 V 

+5 V 0113 13 

142 A04-188 -CONTROL SELECT 1 kn 12 

0642 
1 kG 

242 804-188 
144 A04-248 +B I T 9 3 244 804 _ 248 - RELEASE 

224 802- 088 09B) - POWER ON MASTER CLEAR 

0651 
~ +DISABLE CH I 

M )343 
+ 5 V-JVV\r---

3.9 kn 

NC ~ +TIE HIGH 

343 J -0 I SABLE CH II -0 I SABLE CH II 

242 804-10B ~ +CH II SELECT COMPARE f-'<.6--1-~--l 
+ 5 V _-'\1\"---

Ne ~ +TIE HIGH 

343 K -DISABLE CH I 

& 142 A04-10B ~ >CH I SELECT COMPARE • 110.,..... 

342 e04-32A ~ +CH I RESERVED 

ill 343 e04-40A ~ +CH I ENABLE 

I 

+CH II RESERV 0 1 
I 

342 C04 - 27B 16B»)-1 
I 

343 C04 - 24 B 15A»)-J 
I 

+CH II ENABLE 11 148LS 
1254 

I 

1153 
+5~ 

1 kn 
CH II TRIED 

..... ---.,5 

13 

-0 I FF OUTPUT 

+DIFF OUTPUT 

1642 
>I'lh "+5 V 

28.1 kn 
±1 % 

A 

N )343 

-DRIVE 
AVAILABLE 

I 
I 

'~~NC 
I 
I 

I 

'~)11!. Ne 
I 

I 
I 

.l.7>lli- Ne 
I 

I 
I 

.l.7~ Ne 
I 

-4~NC 
1 

4 I NTERRUPT ~ Ne 

& 
CH I TRIED +CH ~ 146 A04-388 

ill 

I) 

223 B02-19B 20B» f~ ________________________________________ ~~~~~~~ __ ~~246 B04-388 +SEEK END C 1 

NOTE: 

ill ON SINGLE CHANNEL UNITS C04 IS REPLACED BY A JUMPER PLUG, 
SEE NOTE 2 ON CROSS ~EF NO 341 FOR DETAILS. 

4 3 

,) ) c) 

DISABLE. INTERRUPT. 
AND SEEK END 

2 

) ,) 

o 

c 

+-

B 

A 

) 



II 

" 

I D 

. 

c 

.... ~ 

B I 

. 

A 

I 

c 

I 2 3 
A A A 

B B A 

C B C 

( (: I' ': . ( (' 
.. .. , y - I . 

REVISIONS 

"E. ECC OEseRI PT I ON ORFT DATE CHK'O 

REVISION STATUS OF SHEETS 
< -EZSOOO IO[LUSf:O 

B PE 49188 ~,,(\ RES,':4 8 M' 1147-&0 

r p(62 27 7 OE l £ T [ CAPACI TOR MF 6~I-el 

4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A 

A 0 
A 

~ 

UNUSED DIODE ARRAY 

I LOCATION PINS I 
I 1718 5.6.7.8. 9 .10,1 1 ,,~ 

C 
.1 ~F FILTER CAPS 

+5 V ·5 V 

2023 4810 

3419 4910 

B:3- 4823 6906 
45A), P2 +24 V 5118 

45B;~ 1 ~ + 6621 $ <II 
16.8 jJF +18 VR 83· 

35 V 357F + 2 +18 V P2_~ 543 9 6812 1 1 1 ~543 A3-
3,C 6416 0510 6118 +18 V 06A)" Pl -GND 1.1 ).IF I .1 JJF 1 6 . 8 ).IF 06B)( 50 V 50 V 35 V 

-= -= -= 23A)< 
A3- 23B), I 
~,P1 +5 V +5 V 39A)( 1 I 
44 »)-1-- 16119 1~124 11 F 39B), I -GNO 

B3- 15 ~t 15).1F .).1 83- '/ 

~~ J20 J20 V J50 V 06A), P2 -GNO 

06B{ 
A:3-

~ 02A)~-5 V 

13322 I • - 5 V 

~ ~ 39~ , 
B3-~ 39 -GNO 
~ P2 

15 F .1).1F -120 ~ I 50 
V 

'/ 

02B) ~ 

.-

A3-
03A) P1 -18 V ·18 V 

03B)~ 1~3~3J.lFl~7~2).1F10~1~F 15~08F ~ ,0411 

I35 V T 35 V 150 V I 50 ~ r--6.8 V A3 -
1:5% -11 V E;?0" 54' I 0516 10610 

-= -= -= -= ~5U 
0610 -11 V 

820 n -....l./ 6.8 ).IF 
135 V T· 1 

).IF 

A 

-= -= -= APPLICABLE ONLY TO 80MB UNITS WITH ENRN REV K A.tiD BEL.OW. 
;)RAIif" lAIt (J~ Ii·;?' READ ANALOG .. O ..... _ .. lf cl lAC J ~ CHECKEO - MAGNETIC I'ERJI'HE~lS INC. DIAGRAMS O~EUTlO"S 83323150 

:'V. ~f!: ~ "~==;:"'(~OI 
LOC'~A3/B! C,C9(33j :It05S 15><££- rAGE TYPE, ENRN ItEF /lIfO 531 1 Of 4 3-167 "PP~vf:O 

- ,A. "!II I . R£F 7!'i1l'1«'IA 

4 



D 

c 

-+ 

B 

A 

I :~ 

83-
05A)' 544 , 

542 08A): 
'/ 

542 07A): 

544~ 

A3-

544 059(' 

544~ 

543~ 
~ 

~ 
088): 

) 

4 

. - .-, 
I 
I 
I 
I 
I 
I 
I 
I 

-MOil HD DATA 

I 
I 
I 
I 
I 

+MOII HD DATA 

I , -FIX HD READ 

r--"'" 

Pl +FIX HD WRITE DATA 2:
1214

115 
-FIX HD WRITE DATA 11 116 

L... __ .....I 
I r--, 
I >-<-FIXHDR/WDATA1A 161°618 11 
_>-< + lA 151 12 

I I I 

>-<- 18 141 13 

1>-<+ lB 131 ...... 14 
I 

1 I 
I 
>-<- 1C 121 15 

'>-<+ Ie 111 16 
09A); 

098): 
'/ 1 I I 

., 1>-<-lOA); 
'( 

>-< + ~ '/ I 

~ 
118): 

_12 A" 

~ 
~ 
~ 
~ 
~ 

~ 
~ 
16-A~ '-

I 
>-< -
>-< + 

I 

!>-<-

>-< + 

1>-<-

>-< + 
I 
I , >-<-
>-< + 

I 

1>-< _ 

>-< + 

1 ,>-< -

1D 101 17 

10 91 18 
L __ .1 

lE 161121811 

lE 151 12 

1 I 
2A 141 !3 

2A 131 14 

I I 
28 121 15 

2B 111 16 

I I 
2C 101 17 

2C 91 ~ 18 
L __ .l 

2D 1 s/1718 I 1 

2D 151 • 12 

I I 
2E 141 13 

---::7 r-r- • 543 ~) 1>-< +FIX i'l>R/W DATA 2E 131 ~I 14 

4 

-

3 

1.5 kn 

+5 II 

2820 

1 5 kO 

+5 II 

r---, 
141 1~1413 
131 • 14 r---, 

L __ J 
101 1224 h 

I 
I I 

I I 
I I 
I I 
I I 

91 18 
L __ J 

ll12~i415 
111 T6 +5 II ~ 

L __ -l 

3 

) 

.. 2 , 
3117 23 

0 
680 n 

4710 

G?\) 100 0 
3120 

2N4258 3919 3921 500 
D 

3719 412 n 412 0 
!1% !1 % 

4020 

261 0,!1% 

3 5 

2 r - -M-D ;O~~ - ~ 6 ' "16p-4425 4414L - - - - - -.J 

100 0 2000 1 i 
:!:1"1o :1 % 

r 4424 
200 n 
:1% 

2625 

-j~+511 
2722 3300 pF 

c 
680 0 

!10"lo . 1818 

(?\J 100 0 
2823 

2N4258 2418 2318 500 
2621 215 n 215 n 

! 1 % !1% 
2418 .-
10,0 n ~ 3 !1~ 5 

r -;;~~o~1- 4511 
, 2314 I 

~ 
100 

L _______ J 4
j 1817 1 7 

619 n IAI l 
( +READ ANALOG 0

533 

'- !1~ l.:J ~ 4517 91 
158 n ! ~ B 

1816 
619 n 11 

:1% 
4f 

:!:1% 

~ ~ 
3018 3019 3111 4417 !2 

158 n 441' 

( -_READ ANALOG 0 533 

. 
680 n 500 26 :n: 100 500 3212 

1:78 kn '-< ( 

$ 3013 
:!:1% 20 

if~ i' 100 n * 
2N4258 
2915 2617 2618 -5 II 

383 n 383 n 
5 :!:1% 3 !1% 

r--------, 

,I MD5000~ 
1 2614 I -= L ______ -J -= 

7 1 A 

I READ ANALOG I NORMANoAlE I 
PART I OPERATIONS PART I OPERATIONS c a MA?~~C PER,lPHER,(\LS INC. 

a('(JN'~MIA(~rlOf"l CODE IDE NT 

(80 MB) LOC' A3/B31 19333 .. 2 1 

) ) .. ) 
.. -



i , 

01 

c 

+ 

B 

-

A 

I: ( , 
4 

REVISION STATUS OF SHEETS 

2 
A A 

~ B 

C -
D D 

E E E E 

IFF F F 

I 

I:l;-

.!l4~+JV ~ I -----z 6519 

I 1 6.8 IJF 
35 V 

I -
I 
I 

~ +5V 

~ 
~ 

~ P1 

-£-7. 
~SJP2 -5 V -_._-
02B I I ~ ~;719 

~ P1 I ~~ ~F 1. 1 ~F 
~ ~ ~ 

O'A -18 V 

-5 V 

~> ITT T T T 
~~ ~ 0319 ~ am ~ 0919 ~ 0921 

4 

1 6.8 ~F+r 6.8 IJFI .1 IJF I .1 IJF 
35 V ~ 35 V 

-= -= -= -= 

3 

( 

+ 
UNUSED D I 0DE PACK 

lLOCATION PIN(S) 

D;09 5,6,7.8 

F I L TER CAPAC I TOR 
.1 IJF 

+5 V I -5 V 

2714 I 3821 
2821 
331 ; 
541 ; 
6113 

17 
I 

2 

B;-

r---~----~----~-l--.-~~~ 

-= ~ 

-18 V 

I , (I (fl 

I 1 
REVISIONS 

"fv.1 fCO. DDC"IPTION DltFT. I OATE I CH!C'D 
A I PE 23000 I RELEASED III. ~19-791 G" 

• IPE49188 I GNIIN a ENRN RES CHG TH 19002~ GR 
C IPE21000 IADD IDD STICKER IIF 12-2-81 

D IPEU277 I DELETE CAP IIF 14-7-811 DG D 

E I~~ru'::~::~:~ ~1~6RAMS 5115 

III~ "'3 
I I 10 

....... 

c 

A3- P1 -GND 

~>-i 
~>j 
~>j 
114>j 
~>j 
124 

.-

B 

B3_~ ~ P2 

~ 

!;~ 124 
~ I 

A 

APPLICABLE ONLY TO 80MB UNITS WITH ENRN REV L a ABOVE, 
;:!~AWN ............ J.t-- /-12-(1] lW:NC:lIEI Ie 
CH£ClC£D OG-D illl+/u MAGNETIC 1'E~1'H[~lS INC. LOG Ie DIAGRAM DISK 

DlYISION 

ENGINEER ~J~.1&.,k ~/'':I/''3 •• t:::~c~ ..... READ ANALOG 
CODE 'DENT 

.PP/I'OVfD ... ~.- - TYPE- ENRN LOCA4A31B3 19333 

~ .. 2 



D 

c 

-'1 

al 

A 

I .~ 

B3-
544 05A ): 

542 Qe. 

~, 542 07,,): 

544 ~ 

4 

. - ----
I 

I 
I 
I 
I 

.. _- .. -

I 
I 
I 
I 
I 

.140V HD DATA 

! -F I X HD READ 

544 
., PI ~ 
~ 

r-- ..... 

+FIX HD "RITE DATA 2: 
0309

11' 

544 
-FIX HD "RITE DATA 11 11& 

L __ ~ 

543 
., ~ 
~ 

I r.--~ 

>--<-FIXIIlR/IDATA,A 161 0314 ., 

543 

543 

543 

543 

543 

543 
543 

543 
543 

543 

543 

543 

543 

>--< + 
! 
!>--<-

.>--<+ 

l 

08""-, 

~ 
.>--<-
!>--<+ 

: 
i>-<. 

09A)' 

~ 
IDA ... , 

>--< • ~ '/ I 

... , ! >--< -~ 
~ ~( 

~ 
~ 

:< 

>--< • , 
!>-<-
'>--<+ , 
1>--<-
>-< • 1~~ , I 

., i >--< -
543 ~ 
543 ~ ~ >--< + 

I 

543 

543 

:'I. 1>-<_ 
~ 
~ ( '>--<+ 

I , 1>-<-
543 ~ 
543 ~: • >--< • FIX til 

~ 

) 

1A 151 12 
I I 

18 141 13 
11 131 --. 14 

I I 
1C 121 IS 
lC 111 16 

I I 
10 101 17 

10 ;1 Ie 
L __ ..I 
,...--.., 

1E 161
1014

" 
1E 151 12 

I I 
2A 14. ·3 
2A 131 14 

I I 
2B 121 15 

28 111 16 

I I 
2C 101 17 

2C !H II 

~=.:.~ 
20 1&/ 1009 11 
20 HI! 12 

I I 
2E 14 13 

IWDA~ 2E U 14 
L~:"..J 

3 

1[°
309

13 

131 14 
,- __ J 

lllo09
15 

111 16 
L __ :..J 

~ 

) 

.. 2 

23 
4906 () 

1,5 kn 5406 

680 n 4908 

c?\J 100 n 

... 0:; v~ 

4907 4909 
412 n .,2 n 
!1X !U 

4911 

1331'1 

3 
! I 'Y. 

5 r - -;o-~~ -;16 

I .,16 'p-
4419 4421L- --- - rJ 
100 n ZOO 1'1 1 

!1 "JI. 

r. 4422 
: 200 n 

!1"J1. 

1402A 
1202B +5V 

1.5 kn 
~ 

~~ 
y 3300 pF 

!10"JI. 
680 n 1706 

lf~ 1 loon 

+5 V 
2N42!i8 1506 1606 

1603 Z15 n 215 n 
!1X !1S 

1806 

14.7 n 
3 ! 11 5 

10 11009
17 1419 zf - ~; ~~ -~6 

I I ~9~on ~ __ ~9~5_~~ I I 
I I 1402B I 7 

619 n 
I I ~ ±I% 

I I 1502 
1 I 619 n 

91 Ie :!:I% 1313 
L __ J 

100 n 
±I% 

J ~~.2:.I: N.IIJI·HrR,A,1 C; IN!" I .. ,~, .. -, ......... - PART I 
(80 MB) ., 

) 

1 

21 

lOa 
I 4. 

P2, 
B3-

~NC 7 

PI, 
A3-

~NC 
~NC 1(: 

I .-
I 
I 
I 
I 
I , ~ y--NC 

0 

144o, 
-~ ( 0533 

3813 91 
158 n ! i 
!a 

J' 4f o -- -
9\ 

3812 !2 

( 0 533 

158 n 440, 
!u: 100 

--I (~ 
20 

I 
'5 v 

ANALOG lSMALl DISK 1 C I DIVISION 83323 

LOC: '{'g':i)j' I~:~s~ 532 , 

.) 

o 

c 

+-

B 

A 

F 

,) ,) 



( (I ( (: (! (, (I. 
4 3 + 2 1 

4921 B,-® +lOW RES ANALOG DATA IE 54.2.' 5412 P2 20A 
'H4 E T n 1 1. IN' t t )r:- NC 

.OOiuF 1.33kn~ ~."b. 511Q I 

01 ~ _r ..... ,,-=-:! ±1% g J5~~i kQ I 10 
±1% 

6406 6411 .J... 6409 A 
25 S 200 n ~ 6.81 kQ -r .15. IJF t t I ---, 

I 
MPQ2222 

4910 ~6404 5905 1 0l Lt ~1~ 1--1 ....L6408 f6407 
1 . 5 kn ~ 750 Q 500 30 5 , T .1 IJF 100 Q 

5906 5910 5909 +80% 10 kQ 

500 500 500 ;~~ ~ Q ;~~ ~ Q -2CF" 

. ±1% ±1% 
-12V t--+-12Vt • 

5907 r,420 I )~ NC 
ell ~ r 500 .09 kQ 5908 I C 4912 6405 ±1 % 

1 . 5 kQ 750 Q 200 Q 

-18 V 

10 -.., 
26 

~ ~~4~ ~ 

6 !ofQ2%91 1.74 kQ 

4922 4914 

5~4 7 511 Q 115 Q 

.001 uF ±1% 1
5
_.., 5419 

o -lOW RES ANALOG DATA I~ L - .J f590' 15904 

BI 5422 IB 

A 

1." kQ -1<: V -12 V 

1. 
4919 

T·1 IJ F 

'.m (.v +READ ANALOG t 17 I 
~914 ~ -AGC ANALOG 

2.87 kQ 

'H2 (B ~ -READ ANALOG 1 ' I 4516 I 5 +AGC ANALOG ( D ) 5,4 

4 ~ 

MAGNf.TIC 1'1 R.II'Hf RAt S INC .. 
• 

READ ANALOG 
PART 2 
{SO M8l 

2 
LOC: 

A 



4 

~ ,~ :~ 

~ 

MAGNETIC PFR!f'HFR/ll 5 INC 
(!l~:,'.:;'.:.'.:. .. 

-

READ ANALOG 
PART 3 

(80 MB) 

2 
LOC:1A41 A3/B3 

-

<)1tooI.611 Dl~~ 

DIVt5010~ 

CODE IDENT 

19333 

F 

) ) 



(" (' (" ( (' (~' 

~ 3 2 ... I 

REVISIONS 

REv ECO DESCRIPTION 

REVISION STATUS OF SHEETS A "[25000 IlELEASEO 

9 PE50632 FNRN TO GNRN 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
C PE49188 CHG RE, AT :04.8 
D PE62155 GNAN TO HNRN 

A A A A E PE62269 REMOVE CAPAC I TOR 

• 8 8 A A 

C C A A 

0 C 0 0 

E C E 0 

· 
UNUSED DIODE ARRAY 

I LOCATION PINS J 
I 1718 5,6,7,8,9,10, 11,1~ 

,1 ~F FILTER CAPS 

+5 V -5 V 

2023 4810 
3419 4910 

83- 4823 7006 
45A), PZ +Z4 V 

5H8 

~~ 1, 

$ • + 6621 1 6 ,8 }IF +18 VR 83-
.... 

A 

35 V 357F + 2 +18 V P2 ~ 543 1 
6812 1 1 1- ~543 A3- Q 

3,C 6416 0510 6118 18 V 06A), P1 -GNO T· 1 }.IF T ,1 }.IF T 6.8 IJF + 
50 V 50 V 35 V 068)( 

A3- -= -= -= 23A) 

~ P1 +5 V +5 V 
238) 1 

t I 39A) I 
I 83_~)-l- 1 6119 12124 11 F 398) I -GND 

~~ Jl~~FJl~~FJ50~ 83-
06A) P2 -GND 

A3- 068), 

02A)~-5 V 
• -5 V 

23A)( 

~~ 13322 I, F 

238{ 

-GNO t . ~ P2 I ~~ ~F ISO ~ ~::~S : 
~ ':' ':' 

A3-
03A), P1 -18 V 

-18 V 

038)S-J--1 10313 ~10712 ,10715 15308 0417 I 6 ,8/F

T
6,8 ).1F

T 
,1 ).IF T ,1 ~F ":r. 6 ,8 V ~ 

+ 35 + 35 V 50 V 50· ±5'Y. A3-
-11 V P1 '~ O'4A 544 

-= -= -= -= 
! JJ, ~ 0516 544 

0610 ~6,8}.1 0610 -11 V 
820 n 

135 V 1,1 }.IF 

-:!:' - ':' 

':' APPUCABLE ONLY TO 160MB UNITS WITH HNRN REV G 8: BELOW, 
t 011"_" '" (~I- '.JI I READ ANALOG 
l CH£CKEO j5.~, J..4 .... t-:./'4/:>'fl IER,\lS INC. DIAGRAMS 

I 
D __ c_ ... 

=. __ m TYPE' GNRNI H N R N LOC· ~A3/ 

NOAMANDALEI C I OPERATIONS 

CODE IDENT 

19333 
-----C"OSS 
IOEFHO 

83323150 

531 

ORI'T DATE CHK'O 

TH 12-27-7'l 

MF 11-17~ 

MF 6-3-81 

MF ~3-al 

lAC i E 

4 t a- .. 2 1 11'£1' 75121619 

0 

t-

C 

.... 

I 
I 
J 

l 



D 

c 

-+ 

B 

A 

I ) 

83· 
05A)' 544 , 

~, 542~ 

07A)' 
> 542 , 

4 

. -
I 

I 
1 

1 

I 
1 

I 
1 

1 

I 
I 
I 
1 

I 
1 
1 

'"' I 544~ '/ 

.. _. 

-MOV HO DATA 

+MOV HD DATA 

·FIX HD READ 

r-- -, 

'"' PI 

A3· 
544 05A)' 

544 058): 

+FIX HD WRITE OATA 2:
1214

l15 

:< ·FIX HD WRITE DATA 11 116 
'/ T L.. __ ..... 

I r---' 

> 
1>--< ·FIX HDR/WDATAIA 161 0618 h 
>-< + lA 151 12 

543~ 
~: I 

1>-<. 
~ 

-, ,>-<+ 088): 
"/ I 

I 
:-.. ,>--<' 09A): 

098): .', I >--< + 
/ I 

I 
1>-<-

.< >-< + 
I 

lOA): 

~ 
I ., >-< -

.< >-< + 
~ 
~: / I 

~ 
~ 
~ 
~ 

~ 
~ 

~ 
~ 

I 
1>-<-

>-< + 

1>-<-

>-< + 

l 
1>-< -

>--< + 
I 

1>-< _ 

>-< + 

I 
1>-< -~ 

543~ I >-< + FIX tI) 

4 

» 

I I 
18 141 13 

18 131 14 

I I 
Ie 121 15 

lC 111 16 

I I 
10 101 17 

10 9 1 18 
L __ .J 

IE 161121811 

lE 151 12 

I I 
2A 141 !3 

2A 131 14 

I I 
28 121 15 

2B 111 • 16 

I I 
2C 101 17 

2C 91 18 

~==::l 
20 161 1718 11 

20 151 12 

I I 
2E 141 13 

Vw~ 2E 1] ~ 14 
L_-':'-...J 

3 

1.5 kO 

+5 V 

2820 

1 5 kn 

+5 V 

r---l 
141 1214 13 
131 14 r---, 

L __ J 
101 1224 17 

I 
I I 

1 I 
I I 
I 1 
I I 

91 18 
L __ J 

Il121415 

111 16 +5 V 
L. __ ...J 

I 
3 

.) 

... 2 

3117 23 
I) 

680 0 
4710 

V\J 100 n 
3120 

2N4258 3919 3921 500 
3719 412 n 412 n 

! 1% !H 
4020 

133 n .!1% 

3 5 

2 r - -M-D~O~~ - ~ 6 

' ""f 4425 4414L - - - - - f-.J 
100 0 2000 1 
:!:1% !1 "10 

r. 4424 . 200 0 
:!:1% 

2~25 
J--e-+5 V 

27"22 3300 pF 

680 n :!:10% 
1818 

. /~ 100 0 / 

l 2823 

2N4258 2418 2318 500 
2621 215 0 215 0 

! 1 % !1 % 
2418 

14.v7 n 
3 :!:1X 5 

2 r - -;;~~o~~ 
I 2314 I 

~ L _______ J 

1817 1 7 
619 0 ~ '- :!:1% 

181'6 
619 0 11 
!1% 

~ \ 
3018 3019 3111 

680 0 500 26 500 3212 () 
1.78 kO 

3013 
:!:1% 

if~ 100 0 "=' 

2N4258 
2915 2617 2618 

383 n 383 n 
5 :!:1% 3 :!:1% r--------, 

6
1 

.05000 ~ 
' 2614 I -= L ______ -l -= 

7 1 

I READ ANALOG 
fERAlS INC PART I ___ -c __ "'" 

( 160MB) 

+ 2 

) .) 

4517 
158 0 
! 1% 

4417 
158 0 
:!:1% 

......... 

-5 v 

B 
4511 
100 

4~ 
I 

91 
! ~ 

4~ 

~J :!:~ 
441 
100 

() 
20 

, 

n r +READ ANALOG (A) 533 

o pF 
% 

(4 _ READ ANALOG ® 533 

~ pF 

l= OPERATI( DAlEI C 
ONS 

CODE IDENT 

LOC' 1A41 A3! 831 19333 , 

D 

c 

... 

B· 

A 

c 

.) i) 



( ( 

I 2 3 
A A A 

01 1 B B 

C 

0 0 

E E 

F F 

G G G 
--I IH H H 

c 

+ 

B 

-

A 

I 
I 

( ( 

4 3 + 
REVISION STATUS OF SHEETS 

4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 
A 

+5 V 

E 
2714 
2821 
3313 
5413 
611 ; 

G 

H 

J 1 
+18 V P2 83-

+ 1 ~ 43A 
6521 6021 ~ 

T 
6.8 101FT 1 6019 '- 438 
35 V . IJF T .1 IlF o,r---

-= -= ':' +18 V 

.1 
-5 V 
3821 

17 
( 

2 

r-+-~~~-----4~----~------++5 V 

IJF ~-12 V 8;

~--~~--~~--~~~~~~~ 

3719 I 
I 15 IlFT .1 IJF 

20 V 

~ ~ 

-5 V 

10921 
IlF r.1 IJF 

~ 

-18 V 

( (' (' 

1 
REVISIONS 

REV. ECO. DDCRIPTION DRFT. I DATE I CHIC'D 

PE23000 RELEASED IIA 16-19-741 S II: 

PE50132 FNRN TO GNRN TH I,..,,-n! I R 
C PE_IU FNRN TO GNRN C 8 1Z-25-84 I R 
D PE49.11 GNRN. ENRN RES CHI TH It-~ IR 

E PE62155 GNRN TO HNRN IIF 112-16-801--
F P£62269 DELETE CAP HNRN IIF 15-1-8IIOGO 
G DJ22000 TRANSFE R FROII PE SIIS 15-17-12 

H DJ02555 UPDAT~ I nftl,.. nlAeD.aur I IIJ 17"2011~ 10 I I .- --_.- _.-_ .. --- , 

1 
( 

A3-
-GND 

~>-1 
~>j 
~>j 
~>-r 
~>j 
~> 

g~A)~P2 
~ 

~ ~ 
~>I ' 
2!4> I 1 ~> 

t--

c 

.. 
B 

I-

A 

APPLICABLE ONLY TO 160MB UNITS WITH HNRN REV H a ABOVE. 

ADOO:-.:: 

4 I 3 

M~~ I'£lVrH£.,...lS INC. 
C.u».tlp.DII'IM(~'1(JOt .. 

LOGIC DIAGRAM 
READ ANALOG 

TYPE' HNRN 

2 

DISK lWINCITlESIC I 
DlY'SlOff 8 3 3 2 3 I 5 0 I AC I H 

LOC ~A3/B~ C,09E333 CROSS I'HEET I PAGE 
RUNO 531 __ '-ClF_4 __ 3-174.1 -, 1 ,,~: 1'!!I12te'~ 



D 

c 

-+1 

al 

A 

) 

4 

83-
544 ~"p .. _. 

I 

" 542 ~ 

542 07A): 

544 ~ 

A3-

I 
I 
I 
I 

~ .~."" .. ,.- _ .......... 
I 
I 
I 
I 
I 
• +NOV HD DATA 

1 
I -FIX HD READ 

,...-- .... 
544 c" Pl ~ 
~ 

.FIX HD HRITE DATA 21
0309

/15 
'r • -FIX HD ftRITE DATA 11 l1e 

544 • L __ ~ 

543 
543 

1>-< -FIX tIlR/WOATAtA lsr03i41, 
>-<+ ,.. 151 12 

I I ~ 
543 

I c" • >-<- 18 141 _ 13 08 .... • 

~ 543 

543 
543 

543 
543 

543 
543 

543 

543 

543 
543 

09A)' 

~: 
lOA,,' 

~ 
11 A" 

~ 
~ 
~ 

~ 
543 ~ 
543 ~ 

543 ~ 
543 ~ 

543 ~ 
543 ~ 

) 

.>-<+ 

I 
.>-<-
1>-<+ 

: 
i >-<. 
>-< + 

I >-< -
>-< + 

I 

l>-<-
!>-<+ 

1>-<-
>-< + 

I 
• >--< ->-< + 

I >-< -
1>-< + 

! >-<-
I >-< +FIX t{) 

4 

,. 131 I.-

I I 
lC 121 15 
lC 111 16 

I I 
10 101 17 

1D 91 _ 18 
L __ ~ 
,---, 

lE 161 1014 h 
lE 151 12 

I I 
2A 14. !J 
U 131 14 

I 1 
28 121 15 

21!1 111 16 

I I 
2C 101 17 

2C 
91 _ 

II 

~=-=.::I 
20 161 1009 11 
20 151 _ 12 

I I 
2E 14 13 

IW~ 2E U 14 
L_-~...J 

3 

4906 

1. 5 kn 

+~ V 

1402A 

1.5 kn 

.5 v 

1..r
030913 

131 14 r---~ 

~ __ J 
10 11009 17 

I , 
I I 
1 I 
I I 
I I 
I I 

91 18 
L. __ J 

ll1009
15 

111 T6 
L __ J 

'It 

) 

+ 2 

23 
q 

5406 

680 n 4908 

vt\) 100 n 

"'- / 
4907 4909 
412 n 412 n 
t1l t1l 

4911 

2S1 4 
3 J 1% 

5 .:r- -;0-~~-~6 

I .,,. 'f 
4419 4421L - r - - - r...J 
100 n 200 n 

tl% 

r 4422 
200 n 
!1% 

1202B +5V 

:~ 
1302 t ~ 

3300 pF 
!10% 

680 n 170S 

f~ J 
loon 

2N4258 150S 160S 
IS03 215 n 215 n 

! 1" !11 
1806 

14.7 n 
3 t1l 5 

'419 r -;;~~;?t-
100 n. 1915 ±I% L. _______ J 

1402B I 7 
SI9n 

--4 !I% 

1502 
619 n 
:1% 1313 

100 Q 
!I% 

I M,,?,-!!,~ 1'[~l'Hf'J'" 'NC I ... ~ .... -, .... ..,.~ 
(160 MB) ., 

,) 

A 

~ 
1.:.1 

II 
0···--

, 

21 

83-

~NC P2 .... , 
/ 

A3-
PI", ~ ~NC I~ 
~NC I / 

I 
I 
I 
I 
I" ~ y--NC 

-b lOa 
4, 

( 0 533 

3813 91 
158 n ! ~ 
!1lI 4:! 

f-
9! 

3812 !~ 

( 0 533 

158 n 440 
!1lI lOa 

....... 
() 
20 

·5 v 

I ~MAll DIS' I C I DIVISION 833231 

I 
LOC' 1A4I A3/B3 I Cfg':ijj' I~~~s:o 532 

1 

) 

o 

c 

~ 

B 

A 

H 

) ) 



J!! I ( (,: ( (" I' , , , 
i •• , 

4 3 + 2 1 

4921 83-
534 ® +LOtJ RES ANALOG DATA If • 5421 5412 7 » 20A NC \IV' • I J 'VIII , , 

'1001 \F ! 1.33 k:r l __ ~_.., ~ 511 It 6 01 ±1% )4~4 10 
29 5.11 kit 

±1% 

25 S~~6Q ~6411 -...1./6409 A 
6.81 kit 1.15 ~F 

4910 5~5 t L ~ ~6404 ....L6408 

f
6407 

1.5 kQ 750 Q 500 30 T.1 ~F 100 Q 

5906 5910 5909 
+80% 10 kQ 

500 500 500 5912 5911 -20% 
51.1 Q 51.1 Q 

-12 V 

~-'''Fl ~ 
±1% ±1% 

5907 5420 ~NC 
CI !4912 ! 6405 500 ~i~9 kQ 5908 

Ie 
1.5 kQ 750 Q 200 Q 

-18 V 

10 -, 
. ')'''' I 

26 
1;: ~D(\???? 

I ~ 1,0- oJ +1 L _...J « 1+ 
8 

5 
~ 5419 r --, 

1.74 kQ 
6 

MP~~{~9 I 

49~ 534 0 -LOW RES ANALOG DATA I 
L _...J -

f'" r~ 511 It 115 Q 
±1% 

BJ 
.001 I-IF IB 5422 

1." kQ -1? V -12 V 

IP 4919 
T.1 ~F 

532 ~ A tREAD ANALOG 

! 3914 -AGe ANALOG 
C ) 534 

2.87 kQ 

532 0 -READ ANALOG 
+AGC ANALOG 

534 

A A 

READ ANALOG 
MAGNrTlC I'II,II'IHI\!II<; 1,\;( PART 2 

6~~Z~150 lAC I H 
g~ 

\ 160 MB) LOC~ A3iB3 

11 ":t ... 2 



4 3 + 2 1 
83-

270 P~ ) 22A NC 

~NC 
1 

4905 

2312 

15 ~H 

01 533 (C 
-AGe ANALOG ±3% 

-L3416 1919 2311 10 
4401 ~T47 DF

T15 F ~'41' 2321 19 21 ~ 1 D F ±1 % 
499 n 470 Q 287 n .01 ~F 

590 Q 

:!:1% ±1% 
'~1% 1421 

- 5 V 18 V 
1.2 kO - 1922 

3806 2322 2870 
390 Q 470 Q :!:1% 2319 

+AGC ANALOG l237 n 
-1..... 2308 -1.....3413 ~ 3412 

533 (0 ±1% 
47 F T15 F 590 Q 
±1 F ±1 F ±1% 

17 2,09 

IMPQ2369 1 15 ~H 
±3% 

1 2014 
2306 

2907 

131 
14 

22 uH 

CI I 
-

I 62 1 ~ ; Ie +2" 
- 10 3407 3405 

36 DF 442 n 
~ 1 DF ± 1% 

~913 ~ 1912 3803 
01 uF 287 [] 

3805 

. 01 ~F 
-5 V 

470 Q 

+1 ~ 1908 ~ 1911 l f"6 
13406 

1+ 215 n 287 n 
357 11 3804 

1422 ! 1', 500 
750 Q -?6 F 

F 3404 
·18 v 

2303 2906 442 Q 

~F 
±1% 

rQ2369 J 2014 ±2% A3-

BI 5 +HIGH RESOLUTION DATA P1 ~- 543 IB 
3208 

A +5 V 100 Q 2905 1907 

13414 

1.2 kQ 100 Q 

5 
100 n -12 v 

2904 
4 

2908 
13 

1.2 kQ 1906 
100 Q -HI GH 

100 Q RESOLUT I ON DATA ~ 543 

3108 9 1 ( 1 I :t~ 543 

--'\M 
1 18 +5 V 

100 Q " 3403 
1.2 kQ 1"'4 3417 -12 V 

100 Q 

100 Q 
7 

2903 6 

AI 3008 131 1.2 kQ IA 
100 Q L_ ~ 543 

READ ANALOG 5~~\~,g~K I C I 83323150 lAC I H 
MAGNFTIC l'ff\II'Hf I\AI S INC 
~~ PART 3 

LOC:~ A3I83 
CODE JOF:NT 

(160 MB) !9333 

4 ~ .. ? 

! ) ) ., ;) .) ) ) 



necessary to order these assemblies, the actual part number is 
found on the assembly identification label attached to the as
sembly. I f the actual part number cannot be determi ned, i n
elude on the order the series code of the machine along with ~ 
list of all the change orders installed. 

• NFR in the part number column. Used to indicate that an 
assembly is not field replaceable. If r~pair of the NFR 
i tern is necessary, refer to the maintenance section of 
this manual for further information. 

• ## in the part number column. Indicates that the item is 
a recommended spare part and that the part number is lo
cated in the Spare Parts List (section 5B). 

Description Column -- This column gives the name and a brief 
description of each part and assembly. The relationship of 
parts and assemblies is shown within the column by means of in
dentation. When an item is indented more than the previous 
item, it is part of the previous item. 

When necessary, i terns are identif ied as being right or left 
side. Right and left are determined by facing the front panel 
of the drive. 

Notes Column -- This column def ines any mul tiple par t number 
entries for a single index number. Multiple entries may be 
necessary to identify differences such as machine configuration 
(for example, whether the part is for a 50 Hz or 60 Hz machine) 
or to track history (for example, the part number differs be
tween older and newer units). 

83323150 J 5-5 



Figur e 5-1. 
5 6 

1 Assembly Top Leve 
83323150AC 



,,-,,-

~ I INDEX I PART PART DESCRIPTION NOTE 
I NO I NO 

5-1 730367XX TOP LEVEL ASSEMBLY 80 MB 
5-1 730368XX TOP LEVEL ASSEMBLY 160 MB 
5-1 823997XX TOP LEVEL ASSEMBLY 80 MB 
5-1 823998XX TOP LEVEL ASSEMBLY 160 MB 

1 92721202 SCREW. Sch Btn. 6-32 x 1/2 
2 73011300 COVER. Top 
:-4 PANEL. Color See Configura-

tion Chart in 
front of man--
ual for part 
number 

4 93592196 SCREW. SLFTPG. 8-32 x 1/4 
.:" ::. 73022700 COVER • Bottom 

-~ 6 95796512 CLOSURE. Vinyl 
7 10125724 SCREW. Flat Hd. 8-32 x 3/8 All except 

BZ9A1J/K/L/M. 
BZ9A5E/F. 
BZ9A7E/F. 

I BZ9A9G/H 
7 10127122 SCREW. PHH PNH Mach. BZ9AIJ/K/L/M. 

8-32 x 3/8 BZ9A5E/F only 
8 94391905 SLIDE. Quick Disconnect All except 

BZ511A/B. 
~ BZ9A1J/K/L/M. 

BZ9A5E/F" 
BZ9A7E/F. 

I BZ9A9G/H. 
BZ911A/B 

8 94391907 SLIDE. Quick Disconnect BZ511A/B. 
BZ911A/B 

8 73043500 PLATE. Retainer BZ9AIJ/K/L/M. 
BZ9A5E/F only 

-.~ 9 94391904 SLIDE. Quick Disconnect All except 
BZ511A/B. 
BZ9AIJ/K/L/M. 
BZ9A5E/F. 
BZ9A7E/F. I BZ9A9G/H. 
BZ911A/B 

9 94391906 SLIDE. Quick Disconnect BZ511A/B. 
BZ911A/B 

9 73043500 PLATE. Retainer BZ9AIJ/K/L/M. 
BZ9A5E/F only 

10 10125722 SCREW. Flat Hd. 8-32 x 1/4 
11 93592196 SCREW. SLFTPG. 8-32 x 1/4 
12 73019500 COVER. Rear 

I 13 10127113 SCREW. PHH 'PNH Mach. 
6-32 x 3/8 

........ 14 94386407 MOUNT. Cable 
15 DRIVE FINAL ASSEMBLY (See 

Figure 5-2) 

'-r' 83323150 AC 5-7 



I INDEX I PART 
I NO I NO 

5-1 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

5-8 

93592200 
10126402 
10125606 
92602004 
93660107 

81914040 
81567760 
81567761 
10126403 
10127144 

92006812 
82355113 

82355115 

94397000 

75778737 

75778701 

82392310 
75778710 

75778739 

93907492 

93907494 

92034702 
92034700 
77563300 

PART DESCRIPTION 

TOP LEVEL ASSEMBLY (Contd) 
SCREW, Mach, 8-32 x 3/8 
LOCKWASHER, #8 
WASHER, #8 
CABLE CLAMP 
SCREW, PHH PNH W/ 

Lockwasher 
MOUNTING BRACKET ) 
BAR, Mounting ) 
BAR, Mounting ) 
LOCKWASHER #10 ) 
SCREW, PHH PNH Mach, ) 

10-32 x .625 ) 
PLATE, Equip Ident 
I/O CABLE ASSEMBLY 

I/O CABLE ASSEMBLY 

EMBLEM, P~oduct Ident 

POWER CORD (60 Hz) 
(S/C 32 & Abv) 

POWER CORD (60 Hz) 
(S/C 31 & Blw) 

POWER CORD (60 Hz) 
POWER CORD (SO Hz) 

(S/C 31 & Blw) 
POWER CORD (SO Hz) 

(S/C 32 & Abv) 
POWER CORD (SO Hz) 

(S/C 31 & Blw) 
POWER CORD (SO Hz) 

(S/C 32 & Abv) 
PANEL, Front, Matched Set 
PANEL, Front, Matched Set 
BALLAST 

NOTE ~ 

SIC 21 & Abv 
only 
SIC 34 W/DJ02479 
& Abv except 
BZ5A9L/M, 
BZ5WIC/D, 
BZ9A7A/B 

BZ5A1J/K/R/S, 
BZ5A2C/D/G/H, 
BZSASJ 
BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D 
BZ5AIB/H/L,BZ5A2A/ 
B/J,BZSA3A/BBZ5A4 
A/B,BZ5ASA/B/D/F/ 
K/L,BZ5A6A/B,BZ5A9 
E/F/N/P/S/T,BZ5Wl 
A/B/E/F/G/H,BZ9A1 
A/B/N/W/Y/Z,BZ9A2 
A/B,BZ9A3A/B,BZ9A4 
A/B,BZ9A5A/B,BZ9A6 
A/B/E/F,BZ9A7L/P/ 
R/S/T/U/W/Y only 
All except BZ5AIL, 
BZ9A7L 
All except BZ5AIL, 
BZ9A7L 
BZ5AIL,BZ9A7L 
All except BZ5WID 

All except BZ5WID 

BZ5W1D 

BZ5WID 

BZ5A5K only 
BZ5ASL only 
BZSASK/L only 

83323150 AC 
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I INDEX I PART 
I NO I NO 

5-1 

PART DESCRIPTION 

TOP LEVEL ASS~MBLY (Contd) 
76846300 HARDWARE KIT* 

76846303 HARDWARE K1t* 

76846305 HARDWARE K1T* 

92555238 HARDWARE K 1'1'* 
76846306 HARDWARE K1T* 

76846308 HARDWARE KIT* 
76846307 HARDWARE K1T* 

NOTE 

All except BZSAS 
D/F.BZSA9L/M/N/P. 
BZ5WIC/D/E/F' • 
BZ511A/B.BZ9AIJ/ 
K/L/M. BZ9ASE/P'. 
BZ9A7A/B/C/D/ 
E/F/P/R.BZ9A9B 
BZ5A9L/M.BZ5WIC/D. 
BZ9A7AB 
BZSWIE/P' • 
BZ9A7C/D/P/R 
BZ5A5D/F' 
BZSA9N/P. 
BZ9AIJ/K/L/M. 
BZ9A5E/F. 
BZ511A/B.BZ911A/B 
BZ9A9B 

* Refer to table 5-1 for listing of kit piece parts. 
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Figure 5 -2. Drive F· lnal A ssembly 



IINDEXI PART 
I NO ._1 NO 

5-2 
5-2 
5-2 

1 
2 
3 
4 
5 
6 

7 
8 
9 
10 
11 

12 
13 
14 

15 
16 
17 

18 
19 

20 

21 
22 
23 
24 
25 
26 
27 
28 
29 

730355XX 
823994XX 
730639XX 
10125301 
94388900 
73005600 
73020800 
73020900 
10127122 

10126402 
#tf: 
#1+ 
n# 

10127132 

10125805 
73045100 
10127122 

94369553 
10126402 

## 

94305532 

73040600 
10127114 
10125803 
10125605 
93564055 

10125105 
93564032 
17901516 

83323150 AC 

PART DESCRI~TION 

DRIVE FINAL AS$EMBLY 
DRIVE FINAL ASSEMBLY 
DRIVE FINAL ASSEMBLY 

NUT, Hex, 1/4-20 
LOCKWASHER, Special 
WASHER. Special Flat 
WASHER. Insulator 
BUSHING, InsUlator 
SCREW. PHH PNH Mach. 

8-32 x 3/8 
LOCKWASHER, tf:8 
SPEED TRANSDUCER ASSEMBLY 
GROUND SPRING 
MINI MODULE ASSEMBLY 
SCREW, PHH PNH Mach. 

10-24 x 1/2 
LOCKWASHER. #10 
WASHER. Special 
SCREW. PHH PNH Mach. 

8-· 32 x 3/8 
GROUND CABLE 
LOCKWASHF~R , #8 
FRONT PANEL ASSEMBLY (See 

Figures 5-3.5-4,5-5) 
BELT, Flat Drive 
BASE FRAME ASSEMBLY (See 

F i gu res 5 - 6 • 5 -. 7 ) 
BUSHING 

CARD CLAMP ASSEMBLY 

NOTE 

See Note 1 
See Note 2 
See Note 3 

SIC 15 & Abv 

SIC 15-19 only 
SIC 15 & Abv 

BZ5AIE/G/T/U, 
BZ9A1C/E/F/N/T 
only 

SCREW. PHH PNH Mach, 6-32 x 1/2 
LOCKWASHER. #6 
WASHF~R, #6 
WASHER, Nylon 
NOT USED 
N01.' USED 
NUT. Hex, 6-·32 
WASHER. Nylon 
SCREW. PHH. 8-·32 x 3/8 

NOTE 1: All except BZ5A1J/K/R/S.BZ5A2C/D/G/H. 
BZ5A5J,BZ5A9N/P/S/T.BZ5W1A/B/E/F/G/H. 
BZ9A7C/D/E/F/G/R/P/S/U. BZ9A9C/D/G/H. 

NOTE 2: BZ5A9N/P/S/T.BZ5W1A/B/E/F/G/H.BZ9A7 
C/D/E/F/G/R/P/S/U.BZ9A9C/D/G/H. 

NOTE 3: BZ5A1J/K/R/S.BZ5A2C/D/G/H.BZ5A5J only 

5-11 
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Figure 5-,3. 
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Front Panel A ssembly 

15-213D 
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I INDEX I PART 
I NO I NO 

5-3 
27 
27 

27 

27 

28 
29 

30 

30 

94394311 
94394230 

94394257 

94394254 

## 
## 

94394007 

94394030 

PART DESCRIPTION 

FRONT PANEL ASSEMBLY (Contd) 
LENS. Blank 
LENS. Lett~red (Write 

Pro,tect) 
LENS. Lett~red (Write 

Protect) 
LENS. Lett~red (Write 

Prot) 
INDICATOR. LED 
SWITCH. P.B. WILED 

Indicator 
SWITCH. P. B'. WILED 

Indicator 
SWITCH. P.R. WILED 

NOTE 

See Note 4 
See Note 5 

See Note 11 

See Note 10 

See Note 7 

See Note 8 

See Note 9 

See Note 7 31 
32 
33 
34 
35 

73035100 
10126103 
73067200 
94277503 
93109687 
92021741 

Indicator 
HARNESS ASS~MBLY 
LOCKWASHER.' #6 
GROUND WIRE ASSEMBLY 
MOUNT. Cable 
STANDOFF. Spacer 
LABEL. Fault Code 

SIC 20 & Abv only 
SIC 20 & Abv only 

See Note 12 

NOTE 1: SIC 25 & Blw all except BZ5A1E/G/T/U. BZ9AIC/E/F/N. 
NOTE 2: SIC 26 & Abv all except BZ5AIE/G/T/U. BZ5W1G/H. 

BZ9AIC/E/F/N. BZ9A7T/U/V 
NOTE 3: SIC 25 & below all except BZ5AIJ/K/RIS. 

BZ5A2C/D/E/F/G/H. aZ5A5J. BZ5A6C/D. BZ9AIJ/K. 
BZ9A2C/D. BZ9A6C/D. 

NOTE 4: SIC 26 & Abv all except BZ5AIJ/K/RIS. 
BZ5A2C/D/E/F/G/H. aZ5A5J. BZ5A6C/D. BZ5A9G/H. 
BZ9A2C/D. BZ9A6C/D, BZ9A7C/D. 

NOTE 5: SIC 25 & Blw BZ5A2E/F.BZ5A6C/D. BZ9A2C/D.BZ9A6C/D. 
NOTE 6: SIC 26 & Abv BZ5A2~/F. BZ5A6C/D. BZ5A9G/H. 

BZ5WIE/F. BZ9A2C/D, BZ9A6C/D. BZ9A7C/D/P/R. 
NOTE 7: All except BZ5AIF. 
NOTE 8: SIC 25 & Blw all except BZ5AIJ/K/RIS. BZ5A2C/D/G/H. 

BZ5A5J. BZ9AIJ/K. 
NOTE 9: SIC 26 & Abv all except BZ5AIJ/K/RIS. BZ5A2C/D/G/H. 

BZ5A5J. SIC 01 & Abv BZ9AIJ/K. 
NOTE 10: BZ5A9G/H. BZ5W1E/F. BZ9A7C/D/P/R. 
NOTE 11: SIC 26 & Abv BZ5A2E/F. BZ5A6C/D. BZ9A2C/D. BZ9A6C/D. 
NOTE 12: BZ5A1A/B/H/L. BZ5A2A/B/J. BZ5A3A/B. BZ5A4A/B. 

83323150 AC 

BZ5A5A/B. BZ5A6A/B. BZ5A9E/F/J/K/N/P/R. BZ5W1A/B. 
BZ9A1A/B/Y/Z. BZ9A2A/B. BZ9A3A/B. BZ9A4A/B. 
BZ9A5A/B. BZ9A6A/B. BZ9A7G/L/W/Y. BZ9A9C/D only. 
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Figure 5-4. Front Panel Assembly 
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I INDEX I PART 
I NO . NO 
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1 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

76877701 

76877703 
10126103 
96837908 
10127113 

70118701 
17901515 
10126402 
93234236 
95524408 
94047081 
95645626 
10126401 
95686705 
95655516 
95634801 
95510026 
10125613 
95643600 
95582500 
93749162 

92015100 
92006905 
92006900 

83323150 V 

PART DESCRIPTION I NOTE 
~--

POWER SUPPLY ASSEMBLY (Sheet 2 
of 2) 

CHASSIS 

CHASSIS 
LOCKWASHER, 16 
CIRCUIT B~KER, 250 V (CBl) 
SCREW, PHH PNH Mach, 

6-32 x 3/8 
RFI FILTER ASSEMBLY (LF1) 
SCREW, PHH,8-32 x 1/4 
LOCKWASHER, i8 
SCREW, PNH Mach, 10-32 x 5/16 
LOCKWASHER, #10 
WASHER, Special 
CAPACITOR, 40 V, 4700 ~F (C2) 
LOCKWASHER,i6 
CAPACITOR, 660 V, 3 ~F (el) 
SCREW, Sh Met, 6-20 x 3/8 
SPEEDNUT 
NUT, Hex, 6-32 
WASHER, 41:6 
CLAMP, Capacitor 
BOOT 
SCREW, PHH PNH Mach 

W/Lockwasher, 6-32 x 3/8 
COVER, Insulating 
PLATE, Warning, Fuse 
PLATE, Warning, High Voltage 

All except 
BZ9A7L 
BZ9A7L 

5-39 



TABLE 5-1. HARDWARE KIT PIECE PARTS 

Kit PiN .- ~-. 

7 7 9 7 7 7 7 
6 6 2 6 6 6 6 
8 8 5 8 8 8 8 

Part Part Description 4 4 5 4 4 4 4 
Number 6 6 5 6 6 6 6 

3 3 2 3 3 3 3 
0 0 3 0 0 0 0 
0 5 8 6 7 3 8 

94386402 MOUNT, Cable x x - x x x x 
94277425 CABLE TIE x x _. x x x x 
73040500 KEEPER, Latch x x - x x - .. 

10125805 LOCKWASHER, #10 x x - .. x x - x 
10127143 SCREW, PHH PNH Mach, 10-·32 x 1/2 x x x x x - .. x 
10125108 NUT, Hex, 10-32 x x x x x ~. .. 

## TERMINATOR ASSEMBLY, AYDV CARD -. x _ .. -. ~. x x 
73040501 KEEPER, Latch - - x - - -
10126502 SCREW, Hex Hd, 1/4-20 x 3/4 - -- x - - - -
10125806 LOCKWASHER, 1/4 - -- x - - -. _. 

10125608 WASHER, 1/4 -- _. x - - -.. -
10126105 LOCKWASHER, #10 - - x - -. -. . .. 

10126244 SCREW, SCH, 10-32 x 1/2 - .. -- x - - - -
92602002 CLAMP, Cable _. - x - _ .. - .. .. A 

10125606 WASHER, #8 _. - x - - .. - .,., 

10126402 LOCKWASHER, #8 -... o- x - - -
10125106 NUT, Hex, 8-32 - - x - - - --
10127122 SCREW, PHH PNH Mach, 8-32 x 3/8 - - x - - - _. 

10125607 WASHER, #10 _. - x - _ .. -- --
73069600 BRACKET, Slide - - x - -- -.. -
73069601 BRACKET, Slide -.. - x - - - -
70117605 JUMPER PLUG - - - - x _. -
81537401 IIAII CABLE - - _. - - - x 
92708901 liB II CABLE - - - - _. - x 
80456390 NUT PLATE x x - -. - - _. 

NOTE: IIX Il SIGNIFIES PART IS IN THAT KIT. 

5-40 83323150 AC 
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I ENGINEERING RECOMMENDED SPARE PARTS LIST 
I 1 ________________________________________________________________________________ __ 

I ITEMS APPEAR ONI PART I REPLACE-
IFig.IPagellndexl DESCRIPTION NUMBER IMENT PART I 
INo. I No. I No. I I NUMBER I 

83323150 AC 

_FAX COMP ASSY. Loe A2A04/A2B04 

LFAX - Used on SIC 15-30 76933116 
ZFAX - Used on SIC 31 & sbove 76933134 

_FAX COMP ASSY, Loe A2A04/A2B04 

JFAX - Used on SIC 14-28 76933112 
RFAX - Used on SIC 29-30 76933126 

ABFAX - Used on SIC 31 & above 76933136 
-

_FAX COMP ASSY, Loe A2A04/A2B04 
RFAX - Used on SIC 24-30 76933126 

ABFAX - Used on SIC 31 & above 76933136 

_FAX - COMP ASSY. Loe A2A04/A2B04 
CFAX - Used on SIC 23 & below 76933107 
MFAX - Used on SIC 24-30 76933120 

AFFAX - Used on SIC 31 & above 76933140 

_KBX COMP ASSY. Loe A2B01/A2C01 

AJFX - Used on SIC 09-12 
AKBX - Used on SIC 13 
DKBX - Used on SIC 14 
EKBX - Used on SIC 15-30 
MKBX - Used on SIC 31 & above 

76963900 
76971900 
76971904 
76971905 
76971912 

76933134 
76933134 

76933136 
76933136 
76933136 

76933136 
76933136 

76933140 
76933140 
76933140 

76971912 
76971912 
76911912 
76971912 
76971912 

NOTES 

BZ5A1J/K/RIS.BZ5A2 
C/D/G/H,BZ5A5J 

BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D 

BZ9A6E/F 

BZ9A7E/F.BZ9A9G/H 

80 ME units all 
except BZ5A1V/W. 
BZ5A5G/H 
To EKBX-FCO 50659 
To EKBX-FCO 50659 
To EKBX-FCO 50659 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fig _/ Page / Index DESCRIPTION NUMBER MENT PART NOTES 
No. No. No. NUMBER 

KBX COMP ASSY, Loc A2BOI/A2COI BZ5AIV/W,BZSA5G/H - AKBX - Used on SIC 13 76971900 76971913 To HKBX-FCO 50967 
DKBX - Used on SIC 14 76971904 76971913 To HKBX-FCO 50967 
EKBX - Used on SIC 15-19 76971905 76971913 To HKBX-FCO 50967 
HKBX - Used on siC 20-30 76971908 76971913 
NKBX - Used on SIC 31 & above 76971913 76971913 

KBX COMP ASSY, Loc A2BOI/A2COI 160 MB units - AJFX - Used on SIC 09-12 76963900 76971915 
AKBX - Used on siC 13 76971900 76971915 
CKBX - Used on siC 14-18 76971903 76971915 
GKBX - Used on sIC 19-24 76971907 76971915 
LKBX - Used on SIC 25-30 76971911 76971915 
QKBX - Used on SIC 31 & above 76971915 76971915 

_FGX COMP ASSY, Loc A2B02/A2C02 80 MB uni ts 
BFGX - Used on SIC 09-12 76935501 76935523 To WFGX-FCO 62212 
HFGX - Used on siC 13-17 76935508 76935523 To WFGX-FCO 62212 
TFGX - Used on SIC 18-21 76935518 76935523 To WFGX-FCO 62212 
WFGX - Used on SIC 22 & above 76935523 76935523 

_FGX COMP ASSY, Loc A2B02/A2C02 160 MB units 
EFGX - Used on siC 13-17 76935505 76935524 To XFGX-FCO 62213 
SFGX - Used on SIC 18-21 76935517 76935524 To XFGX-FCO 62213 
XFGX - Used on SIC 22& above 76935524 76935524 
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I 
I ENGINEERING RECOMMENDED SPARE PARTS LIST 
I 1 ______________________________________________________________________________ ___ 

I ITEMS APPEAR ONI PART I REPLACE-
IFig.IPagelIndexl DESCRIPTION NUMBER IMENT PART I NOTES 
INo. I No.1 No. I I NUMBER I 

_JBX COMP ASSY. Loc A2B03 80 MB units 
CFCX - Used on SIC 09-12 76933903 76962328 To RJBX-FCO 62112 
AJBX - Used on SIC 13-14 76962300 76962328 To RJBX-FCO 62112 
FJBX - Used on SIC 15 76962306 76962328 To RJBX-FCO 62112 
JJBX - Used on SIC 16-21 76962309 76962328 To RJBX-FCO 62112 
RJBX - Used on SIC 22-23 76962316 76962328 
YJBX - Used on SIC 24-26 76962323 76962328 

ADJBX - Used on SIC 27 & above 76962328 76962328 

..... JBX COMP ASay~ Lee A2B03 16-0 MB units all 
except BZ9A7P/R 

EFCX - Used on SIC 09-12 76933906 76962329 To VJBX-FCO 62142 
AJBX - Used on SIC 13 76962300 76962329 To VJBX-FCO 62142 
DJBX - Used on SIC 14-16 76962303 76962329 To VJBX-FCO 62142 
MJBX - Used on SIC 17-22 76962312 76962329 To VJBX-FCO 62142 
VJBX - Used on SIC 23 76962320 76962329 
ZJBX - Used on SIC 24-26 76962324 76962329 

AEJBX - Used on SIC 27 & above 76962329 76962329 

_JBX COMP ASSY. Loc A2B03 BZ9A7P/R I AEJBX - Used on SIC 29-34 76962329 76962333 
AHJBX - Used on SIC 35 & Above 76962333 76962333 

_HNX COMP ASSY. Loc A2C03 BZ9A1J/K/L/M. 
BZ9A5E/F only 

EHNX - Used on SIC 09 & above 76957106 76957106 
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1 I ENGINEERING RECOMMENDED SPARE PARTS LIST 
1 ____________________________________________________________________ --________ ___ 

1 ITEMS APPEAR ON 1 PART 1 REPLACE-
IFig.IPagelIndexl DESCRIPTION NUMBER IMENT PART I 
1 No. I No. I No. I I NUMBER I 

5-48 
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JUMPER PLUG ASSEMBLY (A2C04) 
Used on SIC 09 & above 

FBX COMP ASSY, Loc A2C04 
AFBX - Used on SIC 09 & above 

CFBX - Used on SIC 14-20 

DFBX - Used on SIC 15 & above 
FFBX - Used on SIC 21 & above 

_ZSV COMP ASSY, Loc A2C05 
AZSV - Used on SIC 09-12 
BZSV - Used on SIC 13-18 
CZSV - Used on SIC 19 & above 

_DZV COMP ASSY, Loc A3AI 

47203102 

76933500 

76933504 

76933505 
76933508 

54286500 
54286501 
54286502 

47203102 

76933500 

76933508 

76933505 
76933508 

54286502 
54286502 
54286502 

ADZV - Used on SIC 09 & above 54209300 54209300 

_NSN COMP ASSY, Loc A4AI 
BNSN - Used on SIC 09-28 54086501 54086502 
CNSN - Used on SIC 29 & above 54086502 54086502 

i- ,) -) 

NOTES 

Single Chan units 

Dual Chan units 
All except 
BZ5A2C/D/E/F/G/H. 
BZ5A6C/D,BZ9A2C/D. 
BZ9A6C/D 
BZ5A2E/F,BZ5A6C/D, 
BZ9A2C/D,BZ9A6C/D 
BZ5A2C/D/G/H 
BZ5A2E/F,BZ5A6C/D. 
BZ9A2C/D,BZ9A6C/DI 
ElF 

To BZSV-FCO 50591 

83323150 AC 
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I ITEMS APPEAR ONI 
IFig.IPagellndexl 
INQ. t No. 1 __ No. I 

5-2 5-11 10 

5-2 5-11 10 

5-2 5-11 10 

5-2 5-11 10 
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ENGINEERING RECOMMENDED SPARE PARTS LIST 

PART I REPLACE-
DESCRIPTION NUMBER IMENT PART I 

I NUMBER I 

MINI MODULE ASSEMBLY (80 ME) 

Used on SIC 09-22 73034603 82397106 
Used on SIC 23-24 73034618 82397106 
Used on SIC 25 & above 82397106 82397106 

MINI MODULE ASSEMBLY (80 MB) 
Used on SIC 09-22 73034603 82397103 
Used on SIC 23-24 73034618 82397103 
Used on SIC 25 & above 82397103 82397103 

MINI MODULE ASSEMBLY (80 MB) 
Used on SIC 09-22 73034603 82397101 
Used on SIC 23-24 73034618 82397101 
Used on SIC 25 & above 82397101 82397101 

MINI MODULE ASSEMBLY (160 MB) 

Used on SIC 09-16 73034604 82395200 

Used on SIC 17-22 73034607 82395200 

Used on SIC 23-24 73034613 82395200 

Used on SIC 25 & above 82395200 82395200 

.01' 

e, 
.. ' 

Ci

' 

NOTES 

Moveable + 96 
Fixed Heads 
except BZ5A5G/H. 
BZ5A9E/F 

BZ5A5G/H 

BZ5A9E/F 

Moveable Heads 
except BZ9AIJ/K/P/R 
Y/Z.BZ9A7G/S/W/Y. 
BZ9A9E/F.BZ911A/B I Replacement re-
quires LKBX card 
Replacement re-
quires LKBX card 
Replacement re-
quires LKBX card 
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ENGINEERING·--RECOMMENDED SPARE PARTS LIST 

ITEMS APPEAR ON PART REPLACE-
Fi9 ./ Page / Index DESCRIPTION NUMBER MENT PART NOTES 
No. No. No. NUMBER 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1J/K 
Used on SIC 18-22 73034607 82395210 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034613 82395210 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395210 82395210 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1P/R 
Used on SIC 09-16 73034604 82395215 Replacement 

requires LKBX 
card 

Used on SIC 17-22 73034607 82395215 Rep1acemen t 
requires LKBX 
card 

Used on SIC 23-24 73034613 82395215 Replacement 
requires LKBX 
card 

Used on SIC 25 82395200 82395200 
Used on'SIC 26 & above 82395215 82395215 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1Y 
Used on SIC 22 73034607 82395213 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034613 82395213 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395213 82395213 
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I 
I 
I ITEMS APPEAR ONI 
IFig.IPagelIndexl 
INO. I No. I No. I 

5-2 5-11 10 

5-2 5-11 10 

5-2 5-11 10 

5-2 5-11 10 

83323150 AC 

( (' ( 

ENGINEERING RECOMMENDED SPARE PARTS LIST 

PART I REPLACE-
DESCRIPTION NUMBER IMENT PART I 

I NUMBER I 

MINI MODULE ASSEMBLY (160 ME) 
Used on SIC 22 73034607 82395208 

Used on SIC 23-24 73034613 82395208 

Used on SIC 25 & above 82395208 82395208 

MINI MODULE ASSEMBLY (160 ME) 
Used on SIC 29-31 82395200 82395216 
Used on SIC 32 & above 82395216 82395216 

MINI MODULE ASSEMBLY (160 ME) 
Used on SIC 34 & Above 82395215 82395215 

MINI MODULE ASSEMBLY (160 MB) 

Used on SIC 09-16 73034605 82395201 

Used on SIC 17-22 73034608 82395201 

Used on SIC 23-24 73034615 82395201 

Used on SIC 25 & above 82395201 82395201 

( 

NOTES 

BZ9AIZ,BZ9A7G 
Replacement re-
quires LKBX card 
Replacement re-
quires LKBX card 

BZ9A7S 

BZ9A9E/F 

Moveable + 48 
Fixed Heads 
except BZ9AIL/M 
Replacement re--
quires LKBX card 
Replacement re-
quires LKBX card 
Replacement re-
quires LKBX card 
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I ENGINEERING RECOMMENDED SPARE PARTS LIST 
I 
I 
I ITEMS APPEAR ONI PART I REPLACE-· 
IFig.IPagelIndexl DESCRIPTION NUMBER IMENT PART I NOTES 
INo. I No. I No. I I NUMBER I 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A7W/Y 
Used on SIC 29-31 82395200 82395218 
Used on SIC 32 & above 82395218 82395218 

5:-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A1L/M 
Used on SIC 20-22 73034608 82395211 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034615 82395211 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82395211 82395211 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) Moveable + 96 
Fixed Heads 
except BZ9A5E/F 

Used on SIC 09-16 73034606 82395202 Replacement re-
quires LKBX card 

Used on SIC 17-22 73034609 82395202 Replacement re-
quires LKBX card 

Used on SIC 23-24 73034614 82395202 Replacement re-
quires LKBX card 

Used on SIC 25 & above 82395202 82395202 

5-2 5-11 10 MINI MODULE ASSEMBLY (160 MB) BZ9A5E/F 
Used on SIC 20-22 73034609 82395212 Replacement re-

quires LKBX card 
Used on SIC 23-24 73034614 82395212 Replacement re-

quires LKBX card 
Used on SIC 25 & above 82396212 82395212 
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I ENGINEERING RECOMMENDED SPARE PARTS LIST 
I 

( 

I ____________ ~------------------------------~------~------~-----------------I ITEMS APPEAR ONI PART I REPLACE-
IFig.IPagelIndexl DESCRIPTION NUMBER IMENT PART I 
INo. I No. I No. I I NUMBER I 

5-2 5-11 18 

5-2 5-11 18 

5-3 5-13 5 

5-3 5-13 16 

5-3 5-15 28 

5-3 5-15 29 

83323150 AC 

BELT. Flat Drive 
Used on SIC 09 & above 

BELT. Flat Drive 
Used on SIC 09 & above 

FAN ASSEMBLY 
Used on SIC 09 & above 

AIR FILTER. Foam 
Used on SIC 09-11 
Used on SIC 12 & above 

INDICATOR. LED 

92314125 92314125 

92314126 92314126 

73019800 73019800 

94364904 73045700 
73045700 73045700 

Used on SIC 09-25 94394101 94394101 

Used on SIC 09-25 94394114 94394114 
Used on SID 26 & above 94394114 94394114 

SWITCH P.B PANEL WILED Indicator 
Used on SIC 09-25 94394000 94394000 

Used on SIC 09-25 94394028 94394028 
Used on SIC 26 & above 94394028 94394028 

NOTES 

60 Hz 

50 Hz 

All except 
BZ9A1J/K 
BZ9AIJ/K 

All except 
BZ9A1J/K 
BZ9AIJ/K 
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I ENGINEERING RECOMMENDED SPARE PARTS LIST 
I 
I ____________ ~------------------------------~------~------~~---------------I ITEMS APPEAR ONI PART I REPLACE-
IFig.IPagelIndexl DESCRIPTION NUMBER IMENT PART I 
INQ. I No. I No. I I NUMBER I 

5-4 5-17 3 

5-4 _ 5-17 4 

5-4 5-17 8 

5-4 5-17 16 

5-5 5-19 3 

5-5 5-19 8 

5-5 5-19 16 

5-56 
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INDICATOR, LED 
Used on SIC 17-25 
Used on SIC 26 & above 

SWITCH, P.B. WILED Indicator 
Used on SIC 17-25 
Used on SIC 26 & above 

AIR FILTER, Foam 
Used on SIC 17 & above 

FAN ASSEMBLY 
Used on SIC 17 & above 

SWITCH, P.B. WILED Indicator 
Used on SIC 17-25 
Used on SIC 26 & above 

AIR FILTER, Foam 
Used on SIC 17 & above 

FAN ASSEMBLY 
Used on SIC 17 & above 

) ) 

94394101 94394101 
94394114 94394114 

94394000 94394000 
94394028 94394028 

73045702 73045702 

73019800 73019800 

94394000 94394000 
94394028 94394028 

73045701 73045701 

73019800 73019800 

) 

NOTES 

8332.3150 AC 
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