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PREFACE

The purpose of this manual is to provide the Wang-trained Customer Engineer (CE)
with instructions to troubleshoot and repair the Control Data Corporation Fixed Storage
Drive, Wang 2268V-3 and Wang 2268V-4.

First Edition (April 1985)

This document is a reprint of volume 3 of the Maintenance Manual for the Control
Data Corporation Fixed Storage Drive. The material in this document may be used only
for the purpose stated in the Preface. Updates and/or changes to this document will be
published as Publications Update Bulletins (PUB's) or subsequent editions.

©Copyright WANG Labs., Inc. 1985
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PREFACE

[

This manual contains maintenance information for the CONTROL
DATA® PAS5Gl/PASG2, PASN1/PASN2 Fixed Storage Drives (FSD's).
It is prepared for customer engineers and other technical per-
sonnel directly involved with maintaining the FSD.

The information in this manual is presented as follows:

Section 1 - Diagrams. Contains logic diagrams.

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

Publication No. Title

83324760 PASGL/PA5G2 and PASN1/PASN2 Hardware Main-
tenance Manual, Volume 1 (contains general
description, operation, installation and
checkout information, and parts data)

83324770 PASGl/PA5G2 and PASN1/PASN2 Hardware Main-
tenance Manual, Volume 2 (contains theory
of operation and maintenance)

83324780 PASGl/PA5G2 and PASN1/PASN2 Hardware Main-
tenance Manual, Volume 3 (contains diagrams)

83322440 CDC Microcircuits, Volume 1 (provides func-
tional descriptions for integrated circuits)

83324440 CDC Microcircuits, Volume 2 (provides func-
tional descriptions for integrated circuits)
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IMPORTANT SAFETY INFORMATION AND PRECAUTIONS

[ o

Proper safety and repair is important to the safe, reliable op-
eration of this unit. Service should be done by qualified per-
sonnel only. This maintenance manual describes procedures rec-
ommended by the manufacturer as effective methods of servicing
the unit. some of these procedures require the use of spe-
cially designed tools. For proper maintenance and safety,
these specially designed tools should be used as recommended.

The procedures in this maintenance manual and labels on the
unit contain warnings and cautions which must be carefully read
and observed in order to minimize or eliminate the risk of per-
sonal injury. The warnings point out conditions or practices
that are potentially hazardous to maintenance personnel. The
cautions point out practices which, if disregarded, could dam-
age the unit and make it unsafe for use.

For the safety of maintenance and operating personnel, the fol-
lowing precautions must be observed:

. Perform all maintenance in accordance with the procedures
given in this manual.

. Read and observe all cautions and warnings provided in
the procedures and labeled on the unit.

. Use the special tools called out in the maintenance pro-
cedures.

. Observe sound safety practices when performing mainte-
nance.

. Use caution when troubleshooting a unit that has voltages
present. Remove power from unit before servicing or re-
placing components.

. Wear safety glasses when servicing units.

. Wear safety shoes when removing or replacing heavy com-
ponents.

It is also important to understand that these warnings and cau-
tions are not exh2ustive. The manufacturer could not possibly
know, evaluate and advise maintenance personnel of all conceiv-
able ways in which maintenance might be performed or the possi-
ble risk of each maintenance technique. Consequently, the man-
ufacturer has not completed any such broad evaluation. Thus,
any persons who use any non-approved maintenance procedure or
tool must first satisfy themselves that neither their safety
nor the unit performance will be jeopardized by the maintenance
techniques they select.
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ABBREVIATIONS

A Ampere

ABV Above

ac Alternating Current

ADD Address

ADDR Address

ADJ Adjust

ADRS Address

AGC Automatic Gain Control

ALT Alternate

AM Address Mark

AME Address Mark Enable

AMP Amplifier, Ampere

ASSY Assembly

BLW Below

C Celsius

CB Circuit Breaker

CDA Compliete Drive
Assembly

CDC Control pata
Corporation

CH Channel

CHK Check
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CLK
CLR
cnm
CNTR
coMmp
CONT

CONTD

CYL
D/A
dc
DET
DIFF
DIV
DLY
DRVR
ECL

ECO

EN

ENBL

Clock

Clear

Centimeter
Counter
Comparator
Control

Continued

Center Tap
Cylinder

Digital to Analog
Direct Current
Detect
Differential
Division

Delay

Driver

Emitter Coupled Logic

Engineering Change
Order

Enable

Enable
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ABBREVIATIONS (Contd)

EXT External IND Index
F Fahrenheit, Fuse INTRPT Interrupt
FCO Field Change Order 1/0 Input/Output
FDBK Feedback IPB Illustrated Parts
Breakdown
FIG Figqure
IPS Inches per Second
FLT Fault
kg Kilogram

FSD Fixed Storage Drive

kPa Kilopascal
ft Foot

kW Kilowatt
FTU Field Test Unit

1b Pound

Forward

LED Light Emitting Diode
Ground

LSI Large Scale
Head Integration
Hexagon LTD Lock to Data
Mercury m Meter
High Resolution MAX Maximum
tilysteresis MB Megabyte
Hertz MEM Memory
Integrated Circuit MH2 Megahertz
ldentification mm Millimeter
Inch MPI Magnetic Peripherals,

Inc.
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ABEREVIATIONS (Contd)

—_

MPU Microprocessor Unit
MRK Mark

ms Millisecond

MTR Motor

nv Millivolt

NC No Connection
NORM Normal

NRZ Non Return to Zero
ns Nanosecond

ocC On Cylinder

0s One-Shot

oscC Oscillator

P Plug

PD Peak Detect

pF Picofarad

PG Page

PHH Phillips Head

PLO Phase Lock Oscillator
PROC Procedure

PROG Programmable
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PS
PWR
RCVR
RD
RDY
REF
REQ
RES
REV
RGTR
r/min

RSD

RTZ

R/W

S/C
SEC
SEL
SEQ

SPD

Power Supply
Power Supply
Receiver

Read

Ready

Reference

Request
Resolution
Reverse, Revision
Register
Revolutions Per Minute

Removable Storage
Drive

Return to Zero
Read/Write
Second

Series Code
Second

Select
Sequence

Speed

Xv
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SS

TF

TIM

TP

TSP

TTL

Vbb

vCC

VCoO

ABBREVIATIONS (Contd)

Sector Switch
Tracks to go
Thread Forming
Timer

Test Point

Troubleshooting
Procedure

Transistor-Transistor
Logic

Volts, Voltage
Bias Voltage
Bias Voltage

Voltage Controlled
Oscillator

W/

W/0

W PROT

W+R

W-R

WRT

XFR

uF

us

Watts

With

Without

Write Protect
Write or Read
Write and Read
Write

Transfer

Ohms
Hexadecimal Address
Microfarad

Microsecond
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DIAGRAMS 1

INTRODUCTION

This section contains the logic diagrams and an explanation of
the diagram conventions. The diagram conventions, along with
the microcircuit manuals, provide the necessary information to
understand and use the diagrams. The diagram conventions are:

e Symbology

e Abbreviations

e Logic Levels

e Signal Names

e Logic Arrangement

e Intersheet Referemnces

SYMBOLOGY

GENERAL

The diagrams contain a modified version of ANSI standard Y32.14
logic symbology (see figure 1-1). The logic symbols for inte-

grated circuits contain a qualifying symbol, an element identi-
fier, and a location code.

QUALIFYING (FUNCTION)

SYMBOL ON FIRST LINE
\\\\\\\\\\ LOCATION CODE
To vummn /

VENDOR/ELEMENT —_ ~ | S B820
IDENTIFER ON > 741500 AV
SECOND LINE 2] KRG —
—= . B622 COMPONENT
,,,,,,/////f/’i:L-—-—-— - VALUE
LOCATION CODE
ON THIRD LINE 1 0REG

Figure 1-1. Logic Symbology

“
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QUALIFYING (FUNCTION) SYMBOL

The qualifying symbol denotes the basic operation being per-
formed by the integrated circuit. Refer to the microcircuits
manual for an explanation of the qualifying symbols used in the
diagrams.

ELEMENT IDENTIFIER

The second line of any symbol contains the vendor/element iden-
tifier. This number identifies the integrated circuit type.
Refer to the microcircuits manuals for an explanation of the
element identifiers used in the diagrams.

LOCATION CODE

The location code identifies the location of each component on
the circuit board. The location code is a four-character XXYY
designation related to an X-Y grid defined on the edges of the
circuit 'board. To avoid confusion, the "XX" characters are
alpha-numeric and the "YY" characters are numeric. Figure 1-2
shows a circuit board with a component at locatiomn code B622,
which is the intersection of grid lines B6 (X) and 22 (Y).

ABBREVIATIONS

Standard abbreviations from ANSI Yl.1 are used whenever possi-
ble. Refer to the list of abbreviations contained in the front
matter for a definition of all abbreviations used in the dia-
grams.

LOGIC LEVELS

Three types of logic are used in the drives that this manual
applies to: TTL logic, ECL 1logic, and CMOS logic. Logic lev-
els for the three types are shown in table 1-1. Different cir-
cuit configurations and temperatures may result in legitimate
readings that fall outside of the typical range. Such readings
should be suspect only in the event of problems.

1-2 83324780 A
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TABLE 1-1. LOGIC VOLTAGE LEVELS

Logical State Nominal Voltage Typical Range
TTL "1" 3.3V 2.0V to 3.3 V*
TTL “"O" 0.2V 0.2 Vto 0.8V
ECL "1" -0.924 V -0.96 V to -0.81 V
ECL "O" -1.75 V -1.65 V to -1.85 V
CMOS "1 5.0V 3.5 Vto 5.0V
CMOS "o" ov OV ¢tol.5V

*Measuring a TTL open collector voltage may result in a
reading that is close to the actual power supply voltage.

SIGNAL NAMES

Input and output signals are labeled to reflect their particu-
lar function. If an output signal has no cornection, and
therefore no function, it is labelled "NC" to ind ate no con-
nection. The polarity (logical state) of a signal is identifi-
ed by a plus or minus sign before the signal name. A plus sign
before a signal name indicates that the signal is active when

the logic 1level is high or in a 1logical "1" state. A minus
sign before a signal name indicates that the signal is active
when the 1logic level is low or in a logical "O" state. Refer

to the discussion on logic levels.

LOGIC ARRANGEMENT

Logic diagrams for the drive consist of overall block diagrams
and independent diagram sets for the interlocks, the detachable
cables, and the circuit boards. The diagram sets are presented
in the order given in table 1-2. Refer to figure 1-3 for the
location of the circuit boards in the drive.

Each diagram set consists of one or more sheets with each sheet
identified by the sheet number which appears in the 1lower
right-hand corner of the page. The first sheet in each set,
the cover sheet, is described in the following paragraph.

1-4 83324780 A




TABLE 1-2. CONTENTS OF DIAGRAMS
Circuit
Board Cross Ref. Title
Type Number
0002 FSD Block Diagram
_PBX 01XX Operator Panel
_SYX 02XX Single Channel 1/0
_TQX 02XX Dual Channel 1/0
_vcx 03XX Control Board
(_SXX)
_SWX 04XX Motor Speed Control and Power AMP
_UGX 05XX 340 MB Read/Write
_VHX 05XX 515 MB Read/Write
(_SUX)
_Uox 06XX Fault Display
_STX 09XX Arm Matrix (in module)
_SVX 10XX Mother Board
83324780 C 1-5




SERVO PREAMP AND .
READ/WRITE PREAMP BOARD I/0 BOARD
(LOCATED INSIDE SEALED

MODULE ASSEMBLY) READ/WRITE BOARD

MOTHER
BOARD

CONTROL BOARD

| §§;¢',' MOTOR SPEED CONTROL
;////////// AND POWER AMP BOARD

LN
\ |
\\\Qki\\ljl
FAULT DISPLAY BOARD

(

LOCATED BEHIND
FRONT PANEL) OPERATOR PANEL

11D24

Figure 1-3. Circuit Board Locations

LOGIC DIAGRAM COVER SHEETS

The logic diagram cover sheet is the first sheet of each logic
set. It contains power and ground connections, and lists un-
used logic elements.

CIRCUIT BOARD TYPE

The board type designation is shown on sheet 1 in the title
block.

1-6 | 83324780 B




INTERSHEET REFERENCES

Each 1logic diagram is assigned a four-digit cross-reference
number and a two-digit sheet number. The first two digits of
the cross-reference number indicate the assigned set number,
and the last two digits indicate the sheet number within that
set. Table 1-2 lists the cross-reference number for each logic
diagram set. The following paragraphs discuss how to trace
signals from one point to another in the diagrams and refer to
both the sheet numbers and the cross-reference numbers.

The procedure for tracing signals in the logic diagrams depends
on whether the signal path continues on the same sheet, on
another sheet in the same logic set, or on a sheet in a differ-
ent logic set. These three cases are symbolized differently in
the logic (see figure 1-4) and are discussed separately in the
following paragraphs.

When a logic signal is continued on the same sheet but cannot
be shown in series, "line of sight" arrows along with a letter
within a circle are used to indicate signal origin and destina-
tion.

When a logic signal is continued on another sheet of the same
logic set, that sheet number appears next to a hexagon contain-
ing a designating letter. This same letter is then shown where
the signal is continued.

When a signal is continued on a sheet of another logic set, it
follows a path through a cable from one circuit board to anoth-
er. Each sheet of logic which has signals coming from or going
to other circuit boards is accompanied by a Logic Cross Refer-
ence Information sheet, printed on the page facing the logic
sheet. Logic Cross Reference Information lists all signal in-
puts and signal outputs in the order they appear on the logic
sheet. Each signal input listing includes the cross-reference
number of the logic sheet where the signal originates and the
connector and pin number for the signal origin. Each signal
output listing includes the crossreference number of the logic
sheet where the signal goes and the connector and pin number
for the signal destination.

Each logic sheet is linked to its associated Logic Cross Refer-
ence Information sheet by the connector and pin symbols that
are duplicated on both sheets. For instance, if a logic sheet
shows a signal entering the board on pin 1 of connector Jl4,
then the Logic Cross Reference Information sheet has the fol-
lowing entry under Signal Inputs:
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