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REVISION RECORD

REVISION DESCRIPTION
A 7 .
(11-06-79) | Product verification and testing complete. SAMs reflect CDC P/N 66310700
(Version 4.0) of the MMD/FDD BASIC diagnostic diskette. Includes changes per
ECO 13803.
B
(12-19-79) Manual revised because of changes to SAMs covering version 4.0 of FDD'BASIC
diagnostic diskette and clarification of step 10 on page 2-~26. These are
correction only changes (no ECOs involved).
C
(05-10-80) | Manual revised due to corrections only changes (no ECOs involved).
Changes were done to avoid redundancy and consist of deleting Flexible Disk
Drive (FDD) material and restructuring the text. The deleted material can be
found in the FDD Site Information Manual.
D
(06-30-80) | Manual revised because of changes to MMD Product Numbers. Impact on manual
consists of changes to front cover, front matter, and reinstating of Flexible
Disk Drive (FDD) material which was previously deleted. Also included are
changes caused by ECOs DQ 01092 and 01154.
E
(08-15-80) | Manual revised to incorporate changes to the SAMS to reflect changes in the
diagnostics. Manual consists of changes to front matter and restructuring
of the 72XX SAMs. Affected pages include: ii, v/vi, xiv, 1-2, a-1, A-4,
A-9 through A-16, A-24, \NOTICE, SAM 7202-4/5, SAM 7203-1/3/4, SAM 7206,
SAM 7209, SaM 7213-1/2, SAM 7214-1/2, SAM 7215-2, SAM 7216, SAM 7220-1
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SAM 7227, SAM 7228, SAM 7230-1/2, SAM 7235, SAM 7240-1/2, SAM 7245-1/2, SAM
7250-1/2, SAM 7260, SAM 7261, SAM 7270-2/3, SAM 7281-1, SAM 7282, 72F1-1/2,
SAM 72F2, SAM 72F3-1/2, NOTICE-1, NOTICE-2, and Comment Sheet.
F
(12-05-80) Manual revised to reflect changes to MMD product numbers. Changes

also include incorporation of 120~V information for MMD and FDD

units and ECOs 01175, 01198, 01056, 01092, 01182, 01222, and

01246. Affected pages include ii, iii/iv, v/vi, xi through xiv,

xvi, 1-1, 1-2, 1-3, 1-3.1, 2-5, 2-6, 2-6.1, 2-6.2, 2-6.3, 2-6.4,
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3-19, 3-50, 4~1 through 4-9, 4-14, 4-15, A-21, and Comment Sheet.
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REVISION DESCRIPTION
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in the list below. Immediately to the
right of the series number is an ECO or FCO number. [f that number and all of the numbers underneath it match all of the numbers on the
equipment FCO log, then this manual accurately reflects the equipment. This correlation sheet also corresponds to the following manual(s)

at their indicated revision levels:

Pub. No. Rev. ____ Pub. No. Rev
EQUIPMENT TYPE SERIES WITH FCO’S COMMENTS
BG702-A 01 01178 ECOs 01178 and 01198
02 01178 have common FCO (FCO 01178)
03 - which updates series code
04 from 01 through 02 on
equipments BG702-3a,
BG702-G, and BG702-L.,
04 Update by ECO 1342 (series
code 03 to 04).
BG702-G 01 01178
02 01178
03 -
04 Update by ECO 1342 (series
code 03 to 04).
BG702-H 01 - Update by ECO 01178
02 -
03 Update by ECO 1342 (series
code 02 to 03).
BG702-L 01 01178
02 01178
03 -
04 Update by ECO 1342 (series
code 03 to 04).
BG702-M 01 - Update by ECO 01178.
02 -
03 Update by ECO 1342 (series
code 02 t0 03).
BG703-A 01
BG703-B 01
BR812-A .01 01181
02 - Update by ECO 01319.
03
BR812-B 01 01181
02 - Update by ECO 01319,
03
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MANUAL TO EQUIPMENT LEVEL CORRELATION SHEET

This manual reflects the equipment configurations listed below.

EXPLANATION: Locate the equipment type and series number, as shown on the equipment FCO log, in the list below. Immediately to the
right of the series number is an ECO or FCO number. |f that number and all of the numbers underneath it match all of the numbers on the
equipment FCO log, then this manual accurately reflects the equipment. This correlation sheet also corresponds to the following manual(s)

at their indicated revision levels:

Pub. No. Rev. _ Pub. No. Rev.
EQUIPMENT TYPE SERIES WITH FCO'S COMMENTS
BT375-A 01
BT375-E 01
BT375-F 01
BT375-G ol
FA740-C 01 01092
02 01212
03 -
04 Update by ECO 1567,
FA741-A 0l 01096
02 01270
03 01270
04 -
05 Update by ECO 1352.
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PREFACE

This manual provides information to aid in the installation,
checkout, and on-site maintenance of the CDC® 80230/80240 and
80231/80241 Certainty® Series Mini Module Drive (MMD) disk
storage systems. Each system contains a disk storage device,
an attachment card (controller), and I/0 cables necessary to
connect to the I/0 bus of an IBM* Series/l1 computer. The
formatted storage capacity of the various MMD models is as
follows:

Movable Head Fixed Head
Product Number _Storage __Storage
80230,/240-10 9.3 MB None
80230 /240-10A 9.3 MB None
80230/240-15 13.9 MB None
80230 /240-15A 13.9 MB None
80230/240-30 63.2 MB None
80230,/240-30A 63.2 MB None
80230/240-30G 63.2 MB , 1.48 MB
80230 /240-31G 63.2 MB 1.48 MB
80231 /241-30 63.2 MB None
80231 /241-30A 63.2 MB None
80231 /241-60 126.4 MB None
80231 /241-60A 126.4 MB None

Field installable options to the 80230-10, -10A, -15, and —-15A
(9.3 and 13.9 megabyte) models are available that will increase
their capacity to the 80230-30 and 80230-30A (63.2 megabyte)
model size., A field-installable option to the 80231-30 and
80231-30A (63.2 MB) is also available to increase its capacity

*IBM is a registered trademark of International Business
Machines Corporation.

62947905 H ix
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to the 80231-60 and 80231-60A (126.4 MB) model size. These

options are formatted as follows:

Option Number Converts Product Number

80230-910 80230/240-10 and
80230/240-10A
(9.3 megabyte)

80230-915 80230/240-15 and
80230 /240-15A
(13.9 megabyte)

80230-920 80231 /241-30 and
80231 /241-30A
(63.2 megabyte)

to New Product Number

80230/240-30 and
80230/240-30A
(63.2 megabyte)

80230/240-30 and
80230 /240-30A
(63.2 megabyte)

80231 /241-60 and
80231/241-60A
(126.4 megabyte)

Organization of this manual is divided into four major sections

plus two appendixes:

Section l'

Section 2

Section 3

Section 4

General Description
Installation and Checkout
Maintenance

Spare Parts Lists

Appendix A - Diagnostic Aids

Appendix B - FFD Diagnostic Aids

The structured analysis method (SAM) listings contained in the
appendixes may be removed from this manual and inserted in the
lefthand side of the associated IBM MAP/MIM maintenance logic
manual (MLM) binder. The remaining sections of this manual may
then be inserted in the righthand side of the same MLM. This
allows for easy cross-referencing between the SAMs and
associated procedures contained in section 3 of this manual

when performing maintenance tasks.
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Additional manuals providing reference and component level
hardware maintenance information on the MMD, FDD, and
associated attachment cards are listed as follows:

Title

80230/80231/80240/80241 Mini Module
Drive and Mini Module Drive
Attachment Feature FA740-C

Hardware Maintenance Manual
(Support Information)

80210 Flexible Disk Drive and
80230,/80231/80240/80241 Mini Module
Drive Reference Manual

80210~-10/80240 Flexible Disk Drive
Hardware Maintenance Manual
(Site Information)

Flexible Disk Drive Attachment
Feature FA741-A, and 80210 Flexible
Disk Drive Cabinet and 80210,/80240
Flexible Disk Drive Power Supply
Hardware Maintenance Manual
(Support Information)

Flexible Disk Drive, Model 9406
Hardware Maintenance Manual
(Support Information)

Certainty Series System Test and
Freelance Reference Manual

Standalone Utilities Users Guide

All manuals may be ordered from:

Control Data Corporation

Publication Number

62947907

62947908

62947909

62947910

75888335

62947920
62981800

Literature and Distribution Services

304 North Dale Street
St. Paul, Minnesota 55103

62947905 H
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GENERAL DESCRIPTION 1

The mini module drive (MMD) is a peripheral storage device that
provides from 9.3 to 126 megabytes of formatted fixed disk random l
access storage. The MMD is designed to interface to an IBM

Series/l computer via an associated attachment feature

(controller). The MMD cabinet provides space for an associated
flexible disk drive (FDD)*., Both of these units are housed

inside the IBM Series/l 4997 Rack Enclosure. When only the MMD

is used, a filler plate is inserted into the front panel in the

space normally occupied by the FDD.

A fixed head option provides 96 fixed heads as part of the basic
MMD assembly. The fixed heads provide additional (zero seek
time) storage to that available with the movable heads alone.
The 96 fixed head option adds 1.48 megabytes additional storage
capacity to the basic configuration of the MMD. The fixed head
option however, is not available on all MMD models (see preface
for tabulation).

Equipment specifications of the MMD are listed in table 1-1. The

remainder of this section provides a physical and functional
description of the MMD.

MMD PHYSICAL DESCRIPTION

The MMD consists of four major assemblies:

Mini Module
Frame Assembly
Logic Chassis
Power Supply

Figure 1-1 indicates the location of the assemblies that make up
the drive.

MINI MODULE ASSEMBLY

The mini module is an enclosed, sealed module, containing the
spindle, disks, heads and actuator. It is nonremovable (except
by field service personnel). The read/write cards are an inte-
gral part of the module, but are external to the sealed
enclosure. They plug into the front of the module to allow access
for maintenance.

*Information on the FDD is provided in the FDD site information
manual., See Preface for publication number.
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TABLE 1-1. MINI MODULE DRIVE SPECIFICATIONS
Characteristic Specification
Size
Height 19,25 in (489 mm)
Wwidth 18.6 in (472 mm)
Leng th 27.75 in (704.9 mm) .
Mass 175 1b (79.4 kg) or 200 1lb (90.7 kg)

with enclosed FDD

Recording, Physical
Number of disks
Movable data heads
Servo heads
Tracks per inch
Fixed data heads
Physical heads per
sur face
Logical cylinders
per head/disk assy

9. 13, 63 MB 160 MB
4 4
10 : 10
1 1
340 680
96 or none none
2 2

823 max imum 433 max imum

Temperature
Storage

Range

Max imum change
Transit

Range

Max imum change
Nonoperating

Range

Max imum change
Operating

Range

Max imum change

140F to 1220F (-10°C to 500C)
270F (150C) per hour

-400F to 1589F (-40.40C to 700C)
360F (200C) per hour

500F to 104O0F (100C to 400C)
180F (100C) per hour

S0OF to 1000F (100C to 37,80C)
120F (6.709C) per hour

Transit
Nonoperating

Operating

Heat Output

Model 230/231
Model 240/241

10% to 90%, no condensation

5% to 95% RH, no condensation
20% to 80% RH, no condensation
10% per hour maximum change
10% to 90% RH, no condensation

10% per hour maximum change

498 Wh (1700 Btu/h)
703 Wh (2400 Btu/h)
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TABLE 1-1.

MINI MODULE SPECIFICATIONS (CONTD)

Characteristic

Specification

Barometric Pressure
Standard Day

Storage/nonoperating

Transit

Operating

-980 feet to 8200 feet (-300 metres to 2500 metres)

31 in Hg to 21.9 in Hg (104.69 kPa to 73.96 kPa)

-980 feet to 8200 feet (-300 metres to 2500 metres)

31 in Hg to 21.9 in Hg (104.69 kPa to 73.96 kPa)

-980 feet to 6560 feet (-300 metres to 2000 metres)

31 in Hg to 21.9 in Hg (104.69 kPa to 73.96 kPa)

Air Cleanliness

Storage/transit

Nonoperating/operating

Same as operating with proper packing

Particle Size (Microns) Particles/Metre3
1 4 x 107
1.5 4 x 106
5 4 x 10°

Sulphur dioxide: 0.14 parts per million maximum

Power Requirements
BG702-G/L and BG703-A
AC Power Input

Power used with
disks and carriage
in motion

Power used with
disks and carriage
at rest

BG702-H/M and BG703-B
AC Power Input

Power used with
disks and carriage
in motion

Power used with
disks and carriage

at rest

62947905 H

Voltage Frequency Phase
208 (+15,-25) Vv 60 (+0.5,-1) Hz 1

Power Input Max Line Current

208 V. 487 W 2.7 A (3.2 A with FDD)

Power Input Max Line Current
208 Vv 179 w 0.67 A

Voltage Frequency Phase
120 (+7.0,-16) V 60 (+0.6,-1.0) Hz 1

Power Input Max Line Current

120 v 465 W 4.7 A (5.7 A with FDD)

Pover Input Max Line Current
120 v 151 w 1.41 A

1-3
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TABLE 1-1, MINI MODULE SPECIFICATIONS (CONTD)

Characteristic Specification

Power Consumption
BG702-G/L and BG703-A I

Power used with
disks and carriage Btu/Hr
in motion 1662

Power used with

disks and carriage

at rest 611
BG702~-H/M and BG703-B I
Power used with

disks and carriage
in motion 1590

Power used with
disks and carriage

at rest 515
Performance
Transfer rate* 9.584 MHz (1 198 000 bytes/second)
Latency Latency is time to reach a particular track address

after positioning is complete.

Average 8.33 milliseconds (disk rotation speed at 3600 r/min)

Maximum 17.3 milliseconds (disk rotation speed at 3474 r/min)
Recording

Mode Modified frequency modulation (MFM) or Nonreturn to

zero (NRZ)

Density ) 6417 bits per inch (inner track)
Seek time

Full 55 milliseconds maximum

Average 30 milliseconds maximum

Single track 10 milliseconds maximum
Start/stop time 30 seconds maximum

*Disk speed at 3600
r/min. '

62947905 H 1-3.1
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03437

Figure 1-1. MMD Major Assemblies
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Four l4-inch disks provide the recording medium for the drive.
The recording surface of each disk is coated with a layer of mag-
netic oxide with related binders and adhesives.

The disks are center mounted on a spindle that rotates the

disks. The drive motor provides the rotation via a drive belt
that connects between the motor pulley and the spindle pulley
that extends from the bottom of the mini module. Rotation of the
spéngle also acts as a fan to circulate air within the sealed
module.

The actuator holds the heads and moves them over the rotating
disks. The actuator is moved by a magnetic field controlled
voice coil that moves the heads in an arc over. the disk

surfaces. The actuator holds only the moveable heads and the
servo head. The fixed heads are fixed to the module base and use

" the bottom surface of the lowest disk for read/write operations.

When the drive is not in use, the heads rest on the disk surface
in the preassigned landing zone (the outer areas of the disk
surface). When the drive is activated and the drive comes up to
speed (nominally 3600 revolutions per minute), the heads fly on a
cushion of air close to the disk surface.

FRAME ASSEMBLY

The frame assembly houses the various components and forms the
mounting base for the drive. The drive motor, power supply,

logic chassis, and fans are considered part of the frame assembly.
The front surface of the frame assembly houses two of the four
cooling fans, the primary air filter, Power On/Off switch and a
red LED indicator that lights when power is applied.

LOGIC CHASSIS

The logic chassis houses and interconnects the logic cards. It
is hinge mounted and folds down to a horizontal position to allow
access to other components for maintenance. In the normal posi-
tion, it stands vertically and is locked in that position with a
fastener. The backpanel at the bottom of the logic chassis
receives the dc power for distribution throughout the logic. The
signal cables plug into the I/O cards at the top of the logic
chassis. All other signals and interconnections are wirewrapped
or plugged into the backpanel.

POWER SUPPLY
The MMD has its own self-contained power supply which receives

its input from the site main power source. The power supply pro-
vides all the voltages necessary for drive operation.

62947905 A 1-5
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MMD FUNCTIONAL DESCRIPTION

The MMD contains all the circuits and mechanical devices neces-
sary to record data on and recover it from the disks. All drive
functional operations are performed under direction of the
attachment feature (controller). The controller communicates
with the drive via separate Bus In and Bus Out cables that carry
the necessary signals to and from the drive. All operations that
- are performed internally by the drive are related to data storage
and recovery (writing and reading). The actual writing and
reading is performed by electromagnetic heads that are positioned
such that information is written in concentric tracks around the
disk surfaces.

Before any read or write operation can be performed, the con-
troller must instruct the drive to position the heads to the
desired cylinder (same track position on all disk surfaces) and
also to select only one head such that a single track on one disk
surface is being specified. These functions are termed seeking
and head selection respectively. The seek function is not
required when a fixed head is being addressed by the controller;
therefore, the access time is faster than that of the movable
heads.

When the selected head is on the desired track, the controller
still must locate that portion of the track on which the data is
to be written or read. This is called track orientation and is
accomplished by using the Index and Sector signals generated by
the drive. The Index signal indicates the logical beginning of
each track and the Sector signals are used by the controller to
determine the position of the head on the track with respect to
Index. In a read/write data transfer, the desired track location
(Sector ID) is loaded into the interface logic and compared to
the Sector ID read from that track.

When the desired location is reached, the controller commands the
drive to actually read or write the data. During a read opera-
tion, the drive recovers data from the disk and transmits it to
the controller. During a write operation, the drive receives
data from the controller, processes it, and writes it on the disk.

The drive is also capable of recognizing certain errors that may
occur during its operation. When an error is detected, it is
indicated by a signal to the controller.

The following paragraphs provide a brief description of the major
functional areas of the MMD and associated attachment feature.
These are illustrated in block diagram form in figure 1-2.
Information is described under the following headings:

N /
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Head Selection

Track Orientation
Read/Write Functions
Fault Detection
Attachment Feature

Power Functions
Electromechanical Functions
Inter face Functions

Machine Clock Functions
Seek Functions

0000
©O000O0

Refer to Volume 2 of the Mini Module Drive manual for a detailed
description of the various drive functions and related theory of
operation information. The publication number is contained in
the preface of this manual.

COMMANDS ::> SEEK |
ATTACHMENT | WRITE DATA AND CLOCK | | |
CARD N
POWER SEQUENCE | T |
(CONTROLLER) |—» R |
< STATUS SIGNALS : |
c
SERVO CLOCK | E '
READ
READ DATA AND CLOCK ' AND e HEADS
< | WRITE l
| READ |
| WRITE |
| |
POWER
| SUPPLY Disks (4) | |
03418 ) I_ — t— — — — — — — —— ._I

Figure 1-2. MMD Basic Functional Diagram
POWER FUNCTIONS

The internal power supply of the MMD receives input power from
the site ac power source and produces the dc voltages necessary
for drive operation. Application of power initiates a power on
sequence that causes the drive motor to start and the heads to be
loaded to the home position (cylinder 0). Removal of power
initiates a power off sequence that retracts the heads and turns
off the drive motor.
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If during operation there is a drive malfunction such as loss of
spindle speed, drive motor thermal overload, or a loss of power,
an emergency retract sequence is performed. This provides a

means of retracting the heads from the data area of the disk to a.
landing zone before head crashes can occur.

ELECTROMECHANICAL FUNCTIONS

Certain drive functions are a result of the electromechanical
devices operating under control of the logic circuits. These
functions include disk rotation, head positioning, and drive
cooling and ventilation.

Disk rotation is performed by the disk-rotation mechanism fol-
lowing a power-on application. The purpose of disk rotation is
to enable the encoding of cylindrical data and to create a
cushion of air on the disk surfaces to allow the heads to move
over the disk surfaces without actually contacting them.

The heads are positioned over specific tracks on the disk surface
by the actuator assembly (also called the head positioner). This
mechanism is controlled by the servo circuits (refer to the dis-
cussion of seek functions).

Drive cooling and ventilation is provided by the air flow system
that provides continuous air replacement and circulation to dis-
sipate the heat generated by the drive. The mini module contains
a closed-loop system that consists of a fan, a circulation
filter, and a breather filter. This system maintains the
pressure within the module equal to that of the surrounding
atmosphere,

INTERFACE FUNCTIONS

All communication between the drive and controller (attachment
card) must pass through the interface. This communication
includes all commands, status, control signals, and read/write
data transmitted and received by the drive.

The interface is based on a register structure that handles both
data and control information as addressable registers. The
interface contains an address bus to select the desired register,
a Bus Out cable to provide information to the register, and a Bus
In cable to return information from the register to the con-
troller. All input and output signals are digital and use a TTL
transmission system that is terminated and unidirectional. No
external terminators are required as terminating resistors are
contained on the transmitter/receiver cards.
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MACHINE CLOCK FUNCTIONS

The machine clock circuits generate the clock signals necessary
for drive operation. These circuits are divided into three
areas: servo clock, write clock, and read clock.

The servo clock circuit generates clock pulses used by the Sector
detection, Index detection, and the Read PLO circuits. It also
generates the 9.67-MHz Servo Clock signal that is sent to the
controller to synchronize the drive with the controller.

The write clock circuit receives the 9.67-MHz Write Clock signal
from the controller and gates the NRZ data into the write data
buffer of the drive. The 9.67-MHz clock along with the 19.34-MHz
clock from the write PLO circuit are used to gate in data from
the controller, for NRZ to MFM conversion and write compensation,
during write operations.

The read clock circuit provides a 19.34-MHz and 9.67-MHz read
clock. These clock signals provide clocking for the PLO. The
9.67-MHz read clock is also sent to the controller and is syn-
chronous with the detected data. The controller uses this signal
to clock in data to the controller.

SEEK FUNCTIONS

The drive must move the heads to the desired cylinder position on
the disk before any read or write operation can be performed.
This is done during seek functions and is performed by the
drive's servo circuits.

The servo circuits form a closed-loop servo system that controls
movement by comparing the present position of the heads to the
desired future position and generating a position control signal
proportional to the difference between them.

The servo surface is located on the underside of the third disk,
counting from top to bottom. All heads are positioned simulta-
neously. The servo head reads information that has been prere-
corded on the servo surface and transfers this information to the
servo circuits. The servo circuits convert the electrical
signals into electromechanical motions to position the read/write
heads accurately on the disk surface.

The major elements in the servo loop are the position control
circuits, position signal amplifiers, head positioning mechanism,
and feedback circuits (both velocity and position).

HEAD SELECTION

Information is recorded on and read from the disk by the read/
write heads. The drive requires two read/write heads for each

62947905 A , 1-9
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data recording surface in the disk module as shown in

figure 1-3. The 63-MB and 126-MB drive units require five
recording surfaces, plus the servo surface. Therefore, before a
read or write operation can be performed, the controller must
command the drive to select the head located over the disk
surface where the data is to be read or written.

HEAD SURFACE

NUMBER NUMBER}]
| I 0
,¢5=LLF‘EU I
A L —
R | e 1e] 3
R
1
G = 2
E/"_s.l
c HEAD ’—-I_I—-I
o SELECTION L/ 51 18 °
N CIRCUITS
T | 7
R DISK
) SERVO ASSEMBLY
L HEAD
L FIXED-HEAD OPTION
E READ/WRITE RECORDING SURFACE
R CIRCUITS
03417

Figure 1-3. Head/Disk Surface Configuration

During selection of a movable head, the controller must first
perform a cylinder select operation to move the heads to the
desired cylinder. For fixed-head selection, no actuator movement
is involved, so the cylinder and head select functions are essen-
tially the same operation.

Head selection is initiated when the controller sends the drive a
head select command and a head address on the Bus Out lines. The
head select command then gates the address into the head address
register. This address is then decoded to select the desired
head.

TRACK ORIENTATION

After finding the proper cylinder and selecting a head, the con-
troller still may not read or write data until it determines the
head is over that part of the disk track where the data is to be
read or written. The controller accomplishes this by using the
Index and Sector signals that are generated by the drive and by
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comparing the Sector ID information read from the track. The
following describes index and sector detection.

Index Detection

Each track on the servo disk surface contains a series of
recorded quadbits along with identify and sync bits. The sync
bit generates the servo clock. A missing identify bit results in
a missing servo clock. Patterns of missing clock pulses are
recognized and decoded to identify index, inner guard band, and
outer guard bands 1 and 2. The index pulse (2.5 microsecond)
indicates to both the drive and the controller, the logical
beginning of a track. The guard bands indicate to the drive and
controller that the heads are located outside the normal data
recording track area, and must be moved into this area before
data recording can start.

Sector Detection

The sector detection circuit generates signals that are used by
the drive to determine the angular position of the heads with
respect to the index location. These signals are called Sector
pulses and a specific number of them are generated during each
revolution of the disks. The Sector pulses logically divide each
disk into areas called sectors., The Sector pulses are generated
by a sector counter that generates one pulse each time it reaches
its maximum count (4095).

ADDRESS MAPPING

9.3, 13.9, 63 MB MMD

Mapping is not used on these units. The logical cylinder/head/
sector is equal to the physical cylinder/head/sector address.

126 MB MMD

Address mapping is used on the 126 MB MMD to allow software
emulation of a 240 MB SMD. The mapping allows a logical address
structure of 433 cylinders of 19 tracks each plus 3 additional
tracks. This corresponds to a physical structure of 823
cylinders of 10 tracks each.

The following algorithm should be used when translating a logical

address to a physical address. This will be helpful when
performing maintenance on a cylinder or head related problem.

(Logical cyl no.) x 19 + (Logical hd no.) = Physical cyl no. + Physical hd no.
10 - .

Quotient Remainder

62947905 H 1-11
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Example: Logical Address - cyl 433, hd 2

433 x 19 + 2 = 822,9 = cyl 822, hd 9
10

The logical CE track is cylinder 432, head 12 through cylinder
433, head 2 which corresponds to physical cylinder 822, head 0
through cylinder 822, head 9.

The logical area reserved for alternate sector assignment is
cylinder 1, head 0 through cylinder 1, head 19 which corresponds
to physical cylinder 1, head 9 through cylinder 3, head 7.

READ/WRITE FUNCTIONS

When the drive is on cylinder, has a head selected, and has
oriented to the proper place on the data track, it is ready to
perform a read or write operation. The transfer of data is
initiated and controlled by the Data Strobe In signal from the
interface logic of the drive.

Dur ing a read operation, the drive recovers data from the disk
and generates a Data Strobe In signal indicating that the data
read is stable on the Bus In lines. The controller accepts the
data and responds with a Data Strobe Out signal indicating the
byte was received. Whether in a read data transfer or a write

" data transfer, the Data Strobe Out signal is used as a hand-
shaking signal in response to the Data Strobe In signal for each
byte transferred. A total of 256 bytes are transferred during
each read or write operation. :

During a write operation, the drive receives data from the con-
troller and records it on the disk. When the drive is ready to
receive data, it generates a Data Strobe In signal. The control-
ler then responds to the Data Strobe In request by sending a Data
Strobe Out signal along with an accompanying byte of data. This
process continues for each of the 256 bytes transferred. The
‘actual reading of data from or writing data onto the disk surface
occurs as follows:

During a read operation, disk motion beneath the head causes the
stored magnetic flux to induce a voltage in the head windings.
This voltage is analyzed by the read circuit to define the data
recorded on the disk. Each flux reversal (caused by current
polarity change while writing) generates a readback voltage
pulse. Each voltage pulse represents a data bit.

Data is then written by passing a current through a read/write
coil within the selected head. This generates a flux field
across the gap in the head and magnetizes the iron oxide parti-
cles bound to the disk surface.

Erasing stored data is accomplished by writing over any data that
may already be stored on the disk.



FAULT DETECTION

The following describes those conditions that are interpreted by
the drive as errors. All of these conditions send a signal to
the controller indicating an error has occurred.

These errors are divided into two categories: (1) those indica-
ted by the Fault latch and register (2) those not indicated by
the Fault latch and register. Both are explained in the
following.

Errors Indicated by Fault Latch and Register

Certain errors set the drive Fault latch and also set separate
fault register latches associated with the error condition.
Setting the Fault latch does three things: enables the fault line
to the controller, clears the drive Unit Ready signal, and
inhibits the drive write and load circuits. These events prevent
further drive operations from being performed until the error is
corrected and the Fault latch is cleared.

Providing the error condition or conditions no longer exist, the
Fault latch and individual fault latches are cleared by any of
the following:

® Controller Fault Clear or Clear-Reset command from the
controller.

® MAINT CLR switch on fault card

e Powering down the unit

62947905 H | 1-12,1/1-12.2
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All errors except the Low Speed and Seek Error set the Fault
latch as well as the individual latch associated with the error
condition. These latches provide a means of storing the error
indication so that it may be referred to later for maintenance
purposes.

The conditions causing the Fault latch and a related fault regis-
ter latch to set are:

® Write Fault

° Head—Select Fault

® Read and Write Fault

® (Read or Write) and Off-Cylinder Fault

e Voltage Fault

Write Fault

A write fault is indicated if either of the following conditions
exist:

@ Low current input to write driver.

@ No write data transitions when Write Gate is active.

Head-Select Fault

A head-select fault is generated when more than one head is
selected. The outputs of the head-select circuits are monitored
by summing and voltage comparator circuits. If more than one
head is selected, the circuit generates a Multiple Select Fault
signal.

Read and Write Fault

A read and write fault is generated when the drive receives a
Read Gate and Write Gate simultaneously from the controller.

(Read or Write) and Off-Cylinder Fault

A (read or write) and off-cylinder fault is generated if the
drive is in an off-cylinder condition and it receives a Read or
Write Gate from the controller.

62947905 A 1-13
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Voltage Fault

A voltage fault is generated whenever the +24 or +5 voltages are
below satisfactory operating levels. A voltage fault disables
the write circuits, generates a Write Protected status signal to
the controller, and causes a retract of the heads.

Errors Not Indicated by Fault Latch and Register

Two error conditions, low speed and seek error, do not set the
Fault latch or any of the register latches. However, they do
cause the drive to give other error indications as explalned in
the following paragraphs.

(Low) Speed

The Speed fault signal goes true. when the drive detects that the
drive spindle speed is below 3000 r/min. When this is detected,
the drive write circuits are disabled, the Write Protected status
is sent to the controller, and a retract operation is initiated.

Seek Error
The Seek Error latch is set by any of the following:

® On Cylinder was not obtained within 275 ms from the start
of the seek (16 index counts on the Seek Time counter).

® Inner guard band end of travel (EOT) sensed.

® Maximum seek fault detected. Addressing beyond the
maximum cylinder address generates a maximum seek fault
(see para 3.16 for maximum cylinder addresses for the
various MMD models).

Setting the Seek Error latch generates a Seek Error signal to the
controller and also inhibits the drive from performing another
seek until the Seek Error latch is cleared. The latch is cleared
by a Return-to-Zero Seek command.

ATTACHMENT FEATURE

The attachment feature (controller) consists of a LSI
printed-circuit module and associated interconnecting cables.
This feature provides the interface between the Series/1
input/output channel and the MMD. The attachment card is mounted
in the Series/l1 processor unit and plugs directly into a
backpanel interface connector. Separate Bus In and Bus Out
cables provide the physical interconnections to the MMD,
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Figure 1-4 shows the relationship of the attachment feature to
the Series/1 and MMD.

The attachment card receives commands and channel error informa-
tion from the Series/1 processor and responds with condition
codes, interrupt information, and status words. Upon receiving a
Start command from the processor, the attachment card sends an
equivalent command and control signals to the MMD to initiate the
specified I/0 operation. Data transfers are handled on a high
speed data path via a 1K by 9 bit buffer that temporarily stores
the data being transferred from the disk to the Series/1 and from
the Series/l1 to the disk. Direct memory access transfers between
the disk and buffer can occur concurrently with transfers between
the buffer and the Series/l1 computer.

ATTACH- PROCESSOR
MENT 1/0
CARD CHANNEL
CHANNEL
BUS IN/BUS OUT CONTROLS
INTERFACE
CARDS LOGIC CHASSIS

SERIES/I PROCESSOR UNIT

MMD LOGIC CHASSIS

MINI MODULE DRIVE

02903-2

Figure 1-4. Attachment . Feature Configuration
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INSTALLATION AND CHECKOUT 2

This section provides information pertaining to the installation
and checkout of the MMD. Reference is made to paragraph numbers
in section 3 of this manual for detailed information and specific
procedures to be performed. Information is presented under the
following major headings.

@ Packaging -- provides information regarding packaging of
the MMD and associated PC cards for shipment.

® Installation -- provides instructions for installing the
MMD and attachment card. Also covers installation of the
FDD attachment card for units containing an FDD.

® Checkout -- provides instructions to checkout the MMD.
Information for checkout of an enclosed FDD device is
contained in the FDD site information manual (see preface
for publication number).

PACKAGING

Packaging of the MMD consists of an outer container (made up of
corrugated cardboard and wood) and internal blocking and holddown
bolts. Carefully remove the outer container and set aside. Most
packaging materials can be reused if it becomes necessary to
reship the drive at some future date. Refer to the unpackaging
instruction sheet provided with the drive for instructions on
removal of the internal blocking and holddown bolts.

When the MMD is to be reshipped, it must be packaged as origi-
nally received from the factory.

To obtain packaging instructions and/or packaging materials if
needed, contact:

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

When ordering packaging instructions or materials, specify the

exact equipment number and series code of the MMD as shown on the
equipment identification label.
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CAUTION

Observe MOS circuit handling pre-
cautions (para 3.0.3) when pack-
aging microprocessor logic card
(location A2C04 of MMD) and
attachment card.

. When it is necessary to ship logic cards in for repair, package
each card in a special padded envelope designed for shipping
circuit cards. When more than one circuit card is to be shipped,
package each in a separate envelope and place the envelopes in a
shipping carton. Use sufficient filler material around the
envelopes to prevent movement when the carton is sealed.

INSTALLATION

This subsection provides information necessary to install the MMD
and attachment card. Information is also provided to install the
attachment card and 1/0 cables of an FDD device when contained in
the MMD cabinet. The installation information is described under
the following headings.

e Installation Inspection

e MMD Installation

® Setting Sector Select Switches

e Attachment Card and I/0 Cable Installation

INSTALLATION INSPECTION

Perform the following inspection prior to installing the MMD.

1. Inspect unit for possible shipping damage. Any claim for
this type of damage should be filed promptly with the
transporter involved. 1If a claim is filed, save the
original shipping materials.

2. Verify that all logic cards are firmly seated in logic
chassis.

3. Verify that all connectors are firmly seated and that
there are no broken or damaged wires.

4. Check entire unit for presence of foreign material that
could cause an electrical short or impair operation.
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NOTE

When unpacking an MMD, note the loca-
tion of the following:

e The drive belt is packed on the
inside of MMD skins.

® Rail mounting screws are packed
with the rails.

MMD INSTALLATION

This procedure details the steps necessary to install the MMD in
the Series/l mainframe and prepare the drive for operation,

1. Remove front cover panel from Series/1l mainframe where
MMD is to be installed.

2. Loosen front and rear recess bracket adjusting screws on
slide assemblies (see figure 2-1).

3. Position front bracket so that end of bracket is flush
with front of slide when closed and tighten adjusting
screws.

4. Position rear bracket to f£it depth of cabinet frame and
tighten adjusting screws.

5. Mount slide assemblies in Series/l1 cabinet as follows :

e If MMD is to be mounted at bottom of cabinet, position
slide assemblies to align with lowest possible holes
in cabinet frame. 1Install and tighten mounting screws.

e If MMD is to be installed in center of cabinet,
position slide assemblies so that lowest slot of
bracket aligns with hole number 35 counting from the
bottom of cabinet frame. 1Install and tighten mounting
SCrews.

© If MMD is to be installed in a l-meter cabinet, remove
the innermost or second adjusting screw and nut from
the rear recess bracket. See figure 2-1. This allows
clearance that is needed to assemble the recess
bracket to cabinet frame.

6. Ensure that slide assemblies within Series/l mainframe
are aligned properly and are securely mounted.

7. Pull both slide assemblies to their fully extended posi-

tion. Make sure that full extension lock and inner slide
lock on each slide assembly are locked (see figure 2-1).
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REAR J
RECESS

BRACKET

BRACKET

FRAME

RECESS BRACKET DETAIL MOUNTING

heN ;; _J//
CONSOLE_//A\ Ny ~_MOUNTING QUTER

REMOVE SECOND SCREW AND
NUT WHEN INSTALLING MMD
IN I-METER CABINET

J BRACKET

N
NS

‘/\‘;t \
MAIN RN

MOUNTING

FRONT
RECESS
BRACKET

(SEE DETAIL)

ADJUSTING
SCREW
INNER SLIDE LOCK
(BEHIND BRACKET)

,I

il

SLIDE

a
~ 0. -
0
P
. 2 - ‘
. EXTENSION
K \\\\\__RECESS LOCK
3 BRACKET

Bl

. SLIDE QUICK-
HARDWARE mSCONNECT
CATCH

8.

10.

NOTCH RETAINING
NUT 03449-3

Figure 2-1. Slide Assembly Details

Loosen quick-disconnect catch at front of each'J bracket
on MMD.

Obtain sufficient help to lift MMD and place unit onto
slide assemblies. Make certain that each J bracket slips
under mounting tooth at rear of each outer slide. Also,

maneuver quick-disconnect catches so that end with two
90-degree tabs faces up.

While keeping MMD J brackets securely under mounting
tooth on each slide, push up on quick-disconnect catches
and tighten retaining nuts. This secures MMD to outer
slides.
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11. Route MMD ac power cable through rear of Series/l cabinet.

12. Press on full extension locks and slide MMD to closed
position to check slide operation. Inner slide locks are
automatically unlocked by outer slides during closing.

13. Slide MMD out to fully extended position and remove front
panel and access covers (para 3.2).

14. Unlock drive motor per the following:

a. Remove nine mounting screws holding motor cover at
rear of unit. Remove cover and set aside.

b. Use special spring removal tool (CDC part number
71493095) to compress constant force spring and remove
spring tension from motor. Leave spring compressed
until completion of step 15.

c. Loosen flathead screw at slotted opening of motor
mount plate (see figure 2-2). :

d. Back off threaded stud slightly so stud face is no
longer contacting motor mount -plate.

e. Push motor toward front of unit and hold in position
while tightening flathead screw until flush with stud

face.

\omve MOTOR

LOCK SCREW

{\MOTOR MOUNT

03454-) \FLAT SCREW

Figure 2-2. Drive Motor Lock Screw

CAUTION

Do not allow spindle pulley to turn
counter-clockwise while installing
drive belt. Head or disk surface
damage may occur.
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15.

16.

17.

PPG-0416-IP

Figure 2-2.1 Drive Belt Installation

Position replacement drive belt over spindle and drive
motor pulleys. Ensure that drive belt rests near the
center of each pulley and apply string tension back on
motor by using spring removal tool to decompress constant
force spring until motor returns to its resting position
(see figure 2-2.1).

Unlock actuator by placing rotary positioner arm lock at
underside of MMD module to OFF position as shown in
figure 2-3.

Unlock spindle by loosening screws on spindle lock and
ground spring as shown in figure 2-4., Slide spindle lock
and ground spring back as far as possible and still allow
ground spring cup to rest in middle of splndle shaft.
Tighten screws.
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ROTARY POSITIONER

M

, ARM LOCK
INI
MODULE \ ~ /ﬂ/
\7§
N~ s

Figure 2-3. Rotary Positioner Arm Lock Location

SPINDLE
PULLEY PHILLIPS
HEAD
GROUND
SPRING
CuP
|

SCREWS

\\\\_§PWDLELOCKAND

GROUND SPRING

0345 PIN

Figure 2-4. Spindle Lock and Ground Spring Location

18. If unit is rated for 120 V and no FDD is to be installed,
go to step 20. See figure 2-4.1 for 120 V, 60 Hz
programming plug configuration.

19. For 208 V or 230 V units, proceed as follows:

a. Measure ac source voltage at outlet to which MMD is to
be connected.

b. If the source voltage is less than or equal to 220 V,
then go to step 20. See figqure 2-~4.1 for 208 V, 60 Hz
programming plug configuration.

c. If the source voltage is greater than 220 V, then the
MMD programming plug at location J07 on the MMD power
supply must be restrapped for 230 V, 60 Hz. Using a
pin extractor (part number 51876100), restrap
programming plug using figures 2-4.1 and 2-4.2 as
references. :
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CAUTION

Differences in the D motor prevent
field conversions from 120 V to
208/230 V units and vice versa.

NOTE

If MMD power supply programming plug
is changed, then FDD power supply
programming plug must be changed
accordingly (see FDD installation).

(VIEWED FROM PIN INSERTION SIDE )

BG702-H and M | BG702-G and L |
BG703-B ] BG703-A |
3 02 o
o¢ oO°\ o*|
o0 o O o° 8 7 o° O° o7
12 i 10 2—o' 10 G2 o' 10
o 0% o® o5 o* O o' OI4 oB
120 V, 60 Hz 208V, 60Hz | 230 V, 60 Hz

( For source voltages up (For source voltages

to and including 220V) greater then 220 V)

PPG-04i3-2A

' Figure 2-4.1 MMD Power Supply Programming Plug (JO07)

20. Check that front panel Power On/Off switch is in Off
position and plug ac power cord into ac power receptacle
in Series/l1 cabinet.

21. Set sector select switches and install attachment card
and I/0 cables per the following paragraphs.

N N SN N TN o .f"> / /”\ N TN N
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— TO DRIVE FRAME GROUND
4 ~ TO MINi MODULE GROUND

120 VAC

][

25V 124V GND a
POWER SUPPLY
F'O / LOGIC CHASSIS (VIEWED FROM WIREWRAP SIDE) \
403 N )y A B c FANS
Jio 4V
N =he ] I o
I :
| -
Jo7
=N o

T

]

GN9 aN9

L

I ]

WRITE DATA

-24V -5V GND +5V+24V

\
j))ﬂ \ \Vl/ PONER AMP BOARD 5 :

|
|
|
|
|
N |
I
|
|
I

TRANSDUCER A3PAS
RD. DATA
~
R/W MOTHERBOARD (VEWED FROM TOP)
L_[oce ]
o
i
J0 ] = r‘ 304 ]
A—= g
AP J POWER
{D 1edy SWITCH
l_L‘
BIP4
G 82p6 p,
(MOTOR) BIP! FOD UNIT
Josl_B2PS
(RIBBON CABLE) _ TO ATTACH CD.
BIP7 TO ATTACH €D.

A IF UNIT IS A STAND-ALONE MMD THIS CABLE 1S CONNECTED AT A3 AS INDICATED BY DOTTED LINE, IF UNIT IS MMD/FDD COMBO
THIS CABLE IS CONNECTED AT J0o6 ON FDD POWER SUPPLY

PPG-0414-2A

Figure 2-4,2 MMD/FDD Diagram with Jumper Location Codes
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SETTING SECTOR SELECT SWITCHES

Sector select switches are provided on the -FGX logic card
(A2B02/C02) to establish the number of sectors per disk revolu-
tion. The required number of sectors for Series/l system opera-
tion is 60. Although the sector select switches are set at the
factory, they should be checked for correct setting. They should
be set as follows (refer to figure 2-5):.

CAUTION

Do not use a "lead" pencil to set
rocker switches. Graphite dust from
the pencil can cause an equipment
malfunction.

Set switch 0, 1, 2, 3, 4, 6, and 7 to closed position. Set
remaining switches to open position. :

This logic card also contains unit select switches, a LOC REM
(local or remote) switch, and a WRT PROT (write protect) switch.
The unit select switches and LOC REM switch are not used and
their settings have no effect on the logic. Set the WRT PROT
switch to Off (right) position to enable writing on disk.
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LOGIC CARD
A2B02/C02
THIS SIDE OF SWITCH PRESSED
W ’VWY‘ - /"—DOWN IS OPEN POSITION
@ ‘I23456 | 234586
= |fiBE0 AR |EggA0
\ Lo L ™\
012345 6789101 !
UNIT SELECT& SECTOR SELECT SWITCHES
SWITCHES A
(NOT USED) LOCAL/REMOTE ~
SWITCH WRITE/PROTECT
(NOT USED) SWITCH 03513 -]
Figure 2-5. Sector Select Switches
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FDD INSTALLATION

This procedure describes installation of the FDD in the MMD
cabinet.

NOTE

Perform the following instructions

only if the two units are not

combined on shipment.

Refer to figure 2-5.1 for side view of the FDD.
1. Unpack FDD unit and visually inspect for shipping damage.
2. Slide FDD mounting frame into MMD.
CAUTION

Make sure that cables are free of MMD
power supply.

/1 — FDO
/ ASSEMBLY } FDD
POWER
J6 AND J7 SUPPLY

CABLE
CONNECTORS
(FAR SIDE)

:

03446-7 NUTS

AC POWER

MOUNTING CABLE FOUR
FRAME CONNECTOR MOUNTING

Figure 2-5.1 Side View of FDD Unit
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3. Install the two supplied retaining screws on lower front
of FDD mounting frame.

4. Connect attachment power cable on J7 of power supply
board.

5. Remove red and black twisted LED cable (B2P6) from MMD
chassis backplane A3-6 and 7B and connect to J6 on FDD
power supply board. Pin 1 (white dot) of cable connector
must mate with lower pin of J6.

6. The FDD must be strapped for the same voltage as the
MMD. Refer back to figure 2-4.1 for MMD programming plug
and figure 2-4.2 for MMD/FDD cabling diagrams with jumper
location codes. Refer to figure 2-5.2 for FDD
programming plug.

7. If strapping is necessary, use pin extractor (part number
51876100) and reprogram JO2 on the FDD power supply to be
the same voltage rating as the MMD,.

8. Attach existing ac power cable B2P5 to J05 on front of
FDD power supply.

9. Plug in MMD. Go to step 20 of MMD installation.

L
—

BR8I2-B [ BR8I12-A

30—350 \,0 |2? 30 ¢ 9? |2?
csu-s/ cal-A‘/ CBI-B/CBI-A/
115V, 60Hz 208V, 60Hz 230V, 60 Hz
PPG-0412-2A

Figure 2-5.2 FDD Power Supply Programming Plug (J02)
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ATTACHMENT CARD AND I/O CABLE INSTALLATION

The following procedure describes installation of the MMD attach-
ment card and associated Bus In and Bus Out I/O cables. It also
covers installation of the FDD attachment card, I/O cable,
attachment power cable, and FDD switch settings for units
containing a flexible disk drive.

1. Unpackage attachment card and I/O cables and visually
inspect for any shipping damage.

2. Route and install I/O cables in MMD cabinet as follows:
(see figure 2-6 for an 80230/240 and figure 2-6.1 for an
80231/241 series drive).

NOTE

The MMD I/0O cables have cable tags
that should be marked to identify one
as the Bus In and the other as the
Bus Out cable. A white dot indicates
pin 1 on the I/0 cable connector.

MMD I/O Cables

a. Connect Bus Out cable to A2A03 logic card.
b. Connect Bus In cable to A2A04 logic card.

c. Place I/O cables in retaining clamps provided on logic
chassis and frame of MMD.

d. Route cables through cable slot at upper rear of MMD
and fasten cable clamp. Check that installed cables
do not restrict air flow of drive motor cage.

e. 80231/241 cables must be grounded by attaching pigtail
ground lugs on cables to the ground strip of the
applicable unit, processor, or I/O expansion.
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RETAINING
.CABLE CLAMP

1/0 CABLE
SLOT

FDD POWER SUPPLY
PC BOARD

FDD

PC BOARD

ATTACHMENT POWER
CABLE

BUS IN
CABLE (A2A04)

RETAINING
CABLE CLAMP

03565-4

Figure 2-6. I/0 Cable Routing for 80230/240 MMD Series . l

62947905 H 2-8.3




62947905 H ' 2-8.4 @

RETAINING
CABLE CLAMP

RETAINING
CABLE CLAMP

1/0 CABLE
SLOT
FDD POWER SUPPLY
PC BOARD
ATTACHMENT POWER
CABLE FDD

PC BOARD

BUS IN
CABLE (A2A04)

~ RETAINING
CABLE CLAMP

I/0 CABLE

03565-3

Figure 2-6.1. I/O Cable Routing for 80231 /241 MMD Series
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FDD I/0 Cables, Attachment Power Cable, and.Switch
Settings

a. Remove the existing ty-wrap. Route and fasten
supplied ty-wrap cable under MMD flat cables and
connect to FDD attachment card. Make sure that red
line of cable is up. See figure 2-6.1.

RED LINE
(THIS SIDE UP)

CONNECTOR'FOR___////J"

ATTACHMENT
CARD

O

PPG-0415-1A

Figure 2-6.2. Ty-wrap Cable From FDD to MMD Attachment Card

b. Connect attachment power cable to 3-pin connector at

rear of FDD power supply PC board (polarity need not
be observed).

C. Route cables through cable slot at upper rear of MMD
and fasten cable clamp.

CAUT ION
Existing cables are marked with arrow
pointing up when correctly installed.
Newer cables are keyed to be installed
one way only.
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d. Verify that switches on FDD PC board are set as
follows:

@ Sl1l-1 (Unit Select) and S1-5 (Ready) to ON position
(ON side of switch Pressed down).

e S1-2, 3, 4, 6, 7, and 8 to OFF position (OFF side
of switch pressed down)

3. Determine from customer the required location of attach-
ment card in Series/1 (either in Processor unit or Input/
Output Expansion unit), required device address, and
whether MMD (or FDD if present) is to be assigned as a
Primary or Alternate IPL device.

NOTE

Priority is established in order of
placement from right to left within
each chassis. The Processor unit has
higher priority than the I/O Expan-
sion anit.

4, Set switches on attachment card(s) as required
(figures 2-7, 2-7.1, and 2-7.2). For example, to select
device address 13)g, set switches S1-6, S1-9, and S1-10
so that open/off side of switch is pressed down (logical
1), and set switches S1-3, Sl1-4, sl1-5, S1-7, and S1-8 so
that closed/on sides are pressed down (logical 0). To
select attached device as Primary IPL source, set Sl-1 to
the closed/on position (logical 0) and set S1-2 to the
open/off position (logical 1). If neither Primary nor

i Alternate IPL is to be selected, set both Sl1-1 and S1-2

L to the open/off (logical 1) position.

5. Verify that SD (System Disk) jumper on MMD attachment
card is jumpered as shown in figure 2-7.

CAUTION

Do not use a lead pencil to set
switches. Graphite dust from the
pencil can cause an equipment
malfunction.

62947905 G 2-9




62947905 G ' 2-10

DEVICE ADDRESS BITS

(PRESS OPEN SIDE OF SWITCH
DOWN TO SELECT A BINARY 1)

(PRESS CLOSED SIDE OF
SWITCH DOWN TO SELECT
FUNCTION)

THIS SIDE DOWN=SWITCH OPEN(LOGICAL I)

03327-10

Figure 2-7. Attachment Card Rocker Selection Switches
(Labeled Open and Closed)

DEVICE ADDRESS BITS
(PRESS OFF SIDE OF SWITCH
DOWN TO SELECT A BINARY )

(PRESS ON SIDE OF
SWITCH DOWN TO SELECT
FUNCTION)

THIS SIDE DOWN=SWITCH OFF (LoGicAL 1)

03327-1

Figure 2-7.1. Attachment Card Rocker Selection Switches
(Labeled On and Off)
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DEVICE ADDRESS BITS

(SLIDE SWITCHES TO OFF
TO SELECT BINARY 1)

\ ~
SLIDE SWITCHES TO ON
TO SELECT FUNCTION
SLIDE SWITCH TO OFF=LOGICAL |
03327-9

Figure 2-7.2. Attachment Card Slider Selection Switches

62947905 G 2-10.1/12




\\;}



OO0 0000000000000 O0cOC

.

10.

11.

If Series/l is currently being used for system opera-
tions, check with customer before turning off power.
Then, power off Processor unit or I/0 Expansion unit, as
applicable, by pressing the associated Power On/Off
switch.

Remove snap-on cover from front of Processor unit or I/0
Expansion unit as applicable and loosen I/O cable
retaining bracket at top of unit.

Open rear access door of Series/l1 cabinet and route I/0

.cables through retaining bracket to front of chassis.

Allow enough cable to reach attachment card and retighten
retaining bracket screws.

CAUTION

Avoid hitting or bumping the device
address switch when installing the
attachment card. This could cause
switch settings to change.

Install attachment card in logic chassis not more than
two card locations away from any existing card.

NOTE

If installing attachment card between
existing cards in either the
processor or I/0 expansion chassis
that are separated by more than one
open card slot, remove the Poll
Propagate jumper (backpanel pins M1l
and M12) from the location where the
attachment card is to be installed.
In some units, Poll Propagate jumpers
may be installed even though an
expansion chassis is not present.
Refer to Poll Propagate Wiring in the
applicable processor theory manual
for additional information.

Attach I/0 cables to front of attachment card. MMD Bus
In cable connects to top connector, Bus Out cable to
bottom connector. Observe correct pin 1 alignment (see
figure 2-8).

Refer to figure 2-8 and perform overcurrent protection
adjustment per the following as applicable:

NOTE

No overcurrent adjustment is required
when installing attachment card in an
IBM 4952A.

62947905 G 2-11
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LOGIC CHASSIS BUS IN CABLE
24-vOLT [‘ CONNECTOR
POWER CABLE [-PIN I{WHITE DOT) EXISTING CARD(S)

1/0 CABLE\ ;
N

BN

-] / | PROCESSOR

UNIT OR I/0

EXPANSION UNIT
POWER SUPPLY
LOCATION.
(BEHIND OPERATOR/
PROGRAMMER PANEL
ON PROCESSOR UNIT)
J SEE BELOW.
pd|
FDDATTACHMENT_J//
CARD
MMD ATTACHMENT BUS OUT CABLE
CARD CONNECTOR
cBI
|~ ] I LOAD
A o——————FAILURE
o LED
o
E +5-VOLT-DC
Qo> | | | POTENTIOMETER
-]
—/ = OVERCURRENT — +5-VOLT DC
= o | POTENTIOMETER A i POTENTIOMETER
= “ OVERCURRENT
= POTENTIOMETER
" ﬂ" SEQUENCE AND
= ———rﬁ*_—_CONTROL CARD
~&=——___ LOAD FAILURE
" LED
4 00-WATT 125-0R 300-WATT
POWER SUPPLY POWER SUPPLY 02979-5

Figure 2-8. Overcurrent Potentiometer and Attachment Card
Cable Locations



a.

b.
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Apply power to Series/l Processor unit or Input/Output
Expansion unit (whichever unit attachment card was
added).

NOTE

If power does not come up; turn over-
current adjustment potentiometer
clockwise one full turn, press unit
Power On/Off switch to Off position,
then to On position. Keep repeating
the clockwise adjustment and power
sequencing until power comes up.

When power is up, proceed to step b.

Turn overcurrent potentiometer slowly counterclockwise
until power goes off. Then turn overcurrent potenti-
ometer clockwise as follows:

® 4953-A/C (125-watt supply) - Eight full turns

.clockwise.

F

® 4953-B/D, 4955-A/B/C/D, and 4959 (300-watt supply)
- Four full turns clockwise.

® 4952-B, 4955-E (400-watt supply) - Seven full turns
clockwise.

Press Power On/Off switch to Off position, then to On
position. This completes the overcurrent protection
adjustment. If Check indicator on Series/1l
operator/programmer panel lights following power
application, it indicates that an error condition
exists on the attachment card or a problem has
developed in the Series/l. Replace attachment card
and retry. If error persists, remove attachment card
and retry to determine if problem is in the Series/l.

12. Verify correct setting of Minimum Load switch (4952-A
units only) as follows:

Remove rear cover of power supply and lower hinged
transformer box to view switch (see figure 2-9).

If four PC cards or less are installed in logic
chassis, switch must be set to On (up) position.

If five or more PC cards are installed, switch must be
set to Off (down) position.

62947905 G 2-13
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MINIMUM LOAD SWITCH
(SHOWN IN ON POSITION)

03443

Figure 2-9. Minimum Load Switch Location (4952-3)

13. Check and adjust +5-V potentiometer on 4952, 4953, 4955
and 4959 units as follows (no adjustment is required on a
4952-A) :

CAUTION
If probe tip touches a signal and voltage
pin at the same time with power applied,
a logic card will be damaged.

a. Turn Series/1 power off and remove backpanel cover.

b. Connect voltmeter to backpanel pins as follows (see
figure 2-10 for backpanel pin configuration):

e +5 V at A2D03
e Ground at A2D08

c. Apply power to Series/l and adjust +5 V potentiometer
(figure 2-8) for +5 +0.5 V. Adjust as close to

nominal as possible.

d. Turn Series/l power off, disconnect voltmeter, and
replace backpanel cover.

e. Reapply Series/l1 power.
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FULL WIDTH BOARD

ml;;)— HALF WIDTH BOARD —
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2 \ EDCBA

ocooof |
~Jloeoceo] 2

|¢: 45 VOLT Seceol 3
oceocen] 4

ceoeofl 5

3 . ceceal 6
. GROUNDc®ceO] 7

14 ceoeo] 8
[} ceceo] 9.
ceoceo 10

4 ceoceo] Il
ceoceo] 12

14 oeoeo] |3
: ooocoo) 14

A2 PIN

5 ASSIGNMENTS
(WIRING SIDE)

(REAR VIEW) 03448

Figure 2-10. Backpanel Pin Configuration

14, Verify that red LED on attachment card is not 1lit (indi-
cator stays on if power-on diagnostic error occurs).
Replace attachment card if indicator remains lit.

15. Replace front snap-on panel on Series/l cabinet and close
rear access door.

16. Attach FA740-C equipment identification plate and FCO
log. The practice of attaching the identification plate
and FCO log to the MMD (figure 2-11) has been
discontinued. The current method is to attach them to
the frame and tape assembly of the attachment card
(figure 2-11.1).

BG702/703 1D PLATE
(Reference only)
(mtaranea om0 o362
(FRC::uI;:f:E:nIy)
FAT40-C 1D PLATE
FAT40-C FCO LOG
Figure 2-11. Equipment ID Plate and FCO Log Placement
(Early Method)
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17. Configure CDC BASIC diskette and verify correct operation
of unit by performing items listed under Checkout heading.

CHECKOUT

This subsection provides information necessary to generate a
system configurator table, or to add the MMD and FDD (when
present) to the existing system configurator table of the CDC
BASIC diagnostic diskette, and to perform the associated
diagnostic checkout procedures.

CDC BASIC DISKETTE CONFIGURATION
The MMD, and FDD if present, must be added to the system configu-

rator table on the applicable CDC BASIC diagnostic diskette. The
configurator table on each diskette must as a minimum contain the

- configuration information for all devices to be tested by that

diskette. The following procedure describes the steps to be used
for updating the configurator table by either adding the devices
individually, or by performing the configure system option (0C).

NOTE

The configurators on IBM diskettes do
not recognize CDC devices. There-
fore, do not attempt to use an IBM
configurator to construct the con-
figurator table on a CDC BASIC disk-
ette. All CDC devices will be
configured wrong in the table.

1. Apply power to flexible disk drive unit and install CDC
BASIC diagnostic diskette CDC P/N 663107XX.

NOTE

The CDC BASIC diagnostic diskette has a
preassigned alternate console selected for
either a CDC 80610 display or an IBM 4979
display (AATT = 0442).

2. Place IPL Source switch on Series/l operator/programmer
panel to Alternate or Primary position as applicable to
enable loading from diskette.

SRR S S NG NG T IR
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When replacing the attachment card with a spare attachment, it is
suggested that the original card guide should be used on the
spare if no damage is apparent. To do this, slide the card
guides off each of the cards and slide the card guide with the ID
plate onto the spare attachment that is to be used in the

system. Observe the following note before removing the card
frame from the attachment card.

| NOTE

3 For the card frame removal procedure,
! carefully spread the rear edges of

| ' the card guide only enough to allow
the PC board to clear and slide out
of the guide. Pressure may be
released as soon as the board begins
to move. Slide the board out slowly
to ensure that there is no damage to
any wires on the solder side of the
PC card.

If the card guide is not usable on the attachment card that is to
be replaced, remove the ID plate from the card holder and affix
it onto the taped area of the spare attachment card frame.

? 62947905 H 2-16.1 o
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PROCESSOR OR 1/0
EXPANSION UNIT

\\/

FCO LOG

1D PLATE —

ATTACHMENT
CARD

Log Placement (Latest Method)

PPG-0922-1A

Equipment Identification Plate and FCO
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3. Place Mode switch on Series/l operator/programmer panel
to Diagnostic position.

4, Press Load switch on Series/l1 operator/programmer panel.
This causes execution of IPL diagnostic residing on
diagnostic diskette (execution time is approximately ten
seconds). Go to step 4a, 4b, 4c, or 4d as applicable,

a. If an alternate console is assigned per the
pre-configured diskette (see note of step 1), all
messages should appear on assigned alternate console
and on operator/programmer panel if present.

e If a configurator error message appears on screen of
crt (3822 on operator/programmer panel), this
signifies that configurator table does not match
system configuration. Go to step 5 to update table.

e If a secure customer interface message appears on
screen of crt (382A on operator/programmer panel),
go to step 1l.

e If any other message appears on crt screen (38XX on
operator/programmer panel), this error must be
corrected before continuing. Refer to para 3.21 for
list of error halt codes.

b. If a display device is present, but no message appears I
on crt screen, and an operator/programmer panel is not
available, do the following to assign an alternate
console:

® Install an existing diskette (IBM or CDC) that has
an alternate console assigned correctly.

® Press Load switch to IPL diskette.

e When IPL is complete, message appears on crt screen.
Remove diskette and install new diskette to be
configured.

e Enter B38F9 (menu will appear on screen).

® Enter F02 to select change program option. I

® Enter F38F1 (data set name).

e Enter F3008 (start address).

® Enter F0001 (word count).

e Enter device address and device type of desired

alternate console using format of FAATT where:
AA = device address.

62947905 H | 2-17
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TT = device type of alternate console as follows:
40 for a TTY device.
42 for either a CDC 80610 or an IBM 4979
display.
45 for an IBM 4978 display.
81, E6, E8, E9, EA for IBM Communication
attachments.

NOTE

Switch settings for IBM 3101 to run diagnostics. from the
alternate console.

A SUPPORTED ALTERNATE AA*
CONSOLE IS: TT**
I3T0 MULT IFUNCTION @ E6
3101 DISPIAY @ 81
3101 DISPLAY ACCA SL $ ES8
3101 DISPIAY ACCA ML $ E9
3101 DISPLAY FPMIC @ & EA
TTY ATTACHMENT 3 40
T T *AA = CONSOLE DEVICE ADDRESS
**pp = CONSOLE DEVICE TYPE
] 3101 SWITCH SETTING CHECKLIST WHEN

SUPPORTED BY FPMIC CURRENT INTERFACE,
RFQ DQ2350 and 1310 MULTIFUNCTION,
12345678 12345678 12345678 12345678
X X X X X X

X X X X XX

& 3101 SWITCH SETTING CHECKLIST WHEN
SUPPORTED BY FPMIC WITH RS232C,
12345678 12345678 12345678 12345678

XXX X X X X X
X X X XX

% 3101 SWITCH SETTING CHECKLIST WHEN
SUPPORTED BY TTY WITH EIA INTERFACE.
12345678 12345678 12345678 12345678

X XX X X
XX X X X XX

2-18 o
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3101 SWITCH SETTING CHECKLIST WHEN

SUPPORTED BY TTY CURRENT INTERFACE,

12345678 12345678 12345678 12345678
X XX X X

XXX X X X XX

3101 SWITCH SETTING CHECKLIST WHEN

SUPPORTED BY ACCA SL - ML EIA RS232C
12345678 12345678 12345678 12345678
XXXX X X XXX

X X XX X

SWITCH POSITION, DO NOT CHANGE THE
POSITIONS THAT ARE BLANK., LEAVE THEM
IN THE POSITION FOUND, WHEN DONE,
RETURN MOVED SWITCHES TO ORIGINAL
POSITION. 3101 BAUD RATE IS 9600 IN
THE ABOVE,

A patch complete message indicates that the new
al ternate console assignment has been written on

diskette,

Press Load switch. After IPL is complete, all

messages should now appear on assigned alternate
console, Go to step 5 to update configurator table.
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c. If a display or TTY is present, and a 3801 halt code
appears in the register indicators of operator/
programmer panel, but no message appears on crt
screen, do the following to assign an alternate
console:

® Enter (B),6,(I),(I) to continue.

® Next halt code will be a 382A (secure customer
interface), a 3822 (configuration errors on system),
or a 382E (option table available for entry).

- If a 382A halt code, secure customer interface
and enter: '
(B),6,(I),(I) to advance to 3822 or 382E.

- If a 3822 halt code, enter:
(B) ,1F,(1),(B),0300,(I),(I) to advance to 382E.

- If a 382E halt code, enter:
(B),1F,(I),(B),0400,(I),(X) to select alternate
console option.

© Next halt code will be a 3821 (enter alternate
console device address and device type), enter:
(B) ,1F,(I),(B) ,AATT,(I),(I) where: AA = device
address, and TT = device type. If a 3829 (no
device) halt occurs, an entry error has been made.
Enter: (B),6,(I),(I) to continue and reselect
alternate console option.

e Next halt code will be a 382E (option table is
available for entry), enter:
(B),1F,(I),(B),0D00,(I),(I) to write new alternate
console assignment on diskette.

® Next halt code will be a 382C (copy configurator
table to another diskette?), enter:
(8),1F,(I),(B),0500,(I),(I) to terminate.
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@ A 3800 or 3805 halt code indicates completion of
program terminate function.

® Press Load switch to re-~-IPL. All messages should
now appear on crt screen of assigned alternate
console. Go to step 5 to update configurator table.

If no alternate display or TTY console is present, and
a 3801 halt code appears in indicators of operator/
programmer panel, perform the following steps to

.change configurator table manually or through use of

configure system option (0C) via the operator/
programmer panel:

® Enter (B),6,(I),(I) to continue.

o Next halt code will be a 382A (secure customer
interface), a 3822 (configuration errors on system)
or a 382E (option table available for entry).

- If a 382A halt code, secure customer interface and

enter:
(B),6,(I),(I) to advance to 3822 or 382E.

- If a 3822 halt code, enter:
(B),1F,(I),(B),0300,(I),(I) to advance to 382E.

- If a 382E halt code, enter:
- (B),1lF,(I),(B),0400,(I),(I) to select assign
alternate console option.

® Next halt code will be a 3821 (enter alternate
console device address and device type), enter:
(B),1F,(1),(B),0000,(I),(I) to assign operator/
programmer panel as alternate console.

e Next halt code will be a 3832 (operator/programmer
panel is the assigned alternate console).

e Enter (B),6,(I),(I) to continue.

® Next halt code will be a 382E (option table is
available for entry), enter:
(B) ,1F, (1), (B) ,0D00, (I),(I) to write new alternate

console assignment on diskette.
® Next halt code will be a 382C (copy configurator

table to another diskette?), enter:
(B),1F, (I),(B),0500,(I),(I) to terminate.

2-19
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© A 3800 (ready) halt code indicates system is ready
for any valid input. Go to para 3.19.1 to update
configurator table manually, or to para 3.19.2 to
perform configure system option (0C).

5. Enter F03 and press ENTER key on keyboard of assigned
alternate console to display option table.

6. Enter FOB to bypass option table display.

7. Skip steps 8 through 15 if configurator table is to be
updated manually and go directly to step 16.

8. Enter FOC to select configure system option and follow
series of prompts on alternate console display. The new
configurator table will automatically be written onto the
diskette.

9. An option to write the configurator table on another
diskette or to terminate then appears on the crt screen.
Terminate by entering F05. A PT RDY ENTER then displays
on the crt screen. .

10. Enter B38F0 to display option table.

11. Enter FOB to bypass option table display.

NOTE

Some CDC and IBM devices have the
same device read ID codes assigned.
The configure system option assigns
CDC device types to all IBM devices
that have the same read ID code as
the CDC devices. These IBM devices
must be manually changed in the
configurator table. Also, if a CDC
80270 or 80271 storage module drive
having a read ID of 3007 is present
in the configurator table, the device
type must be changed from 72 to 70.
To determine which device types in
the table require changing, enter F09
(Print System Equipment) to display
all system devices contained.

Compare this listing with customer
equipment list to determine which
device types to change.
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12, Enter F0l1 to display configurator table.
13. Enter FO03 to select modify option.

14, Enter correct device type for each table entry to be
modified by following the prompts on alternate console.
Refer to table 2-1 for device type assignments.

15. Go to step 19.

16. Enter FOl to display configurator table.

17. Enter FOA (add option), F02 (delete option), FO03 (change
option), or any other desired option from option table as

applicable to make changes/additions to configurator table.

TABLE 2-1., 1IBM/CDC DEVICE TYPE ASSIGNMENTS

READ ID. IBM PRODUCT/DEVICE TYPE CDC PRODUCT/DEVICE TYPE
0406 4979 44 80610 42
0206 4974 64 80420 62
0106 4964 48 80210 46
00AA 4962 78 80230 72
ooca 4962 78 80230 72
0306 4973 68 80450 66
3X06 4963 A 80280 73 |

18. Enter MMD/FDD device parameters per the following format
as applicable and press ENTER key.

MMD Parameters

F §§Z% 0000 XXXX 0000 0000 0000 0000 XXXX

(;Read ID 00AA for 80230/80240-10
XXXX = 00CA for 80230/80240-15
3007 for 80230,/80240-30,
80231 /80241 -30, 30A
3017 for 80230/80240-30A, 30G,
31G
Dev ice Type 3107 for 80231/80241-60, 60A

Device Address (use address that was established
during MMD attachment card installation)
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19.

20.

21.

FDD Parameters

F XX46 0000 0106 0000 0000 0000 0000 0106

Read ID

Device Type

Device Address (use address that was established
during FDD attachment card installation)

Response to either input above is:

FUNCTION
ENTER

NOTE

Configuration information for all other
CDC devices contained in the system may
be entered at this time. Refer to the
applicable site maintenance information
manual for individual device entry para-
meters. '

Enter FO0l and press ENTER key to display configuration
table. Verify that these parameters were correctly
entered.

Enter FOD and press ENTER key to write the new configura-
tion information on diskette. If additional diskettes
are to be written, install diskette and repeat this step
for each diskette.

Enter F05 to terminate program. A PT ENTER message
indicates that terminate function has completed.

DIAGNOSTIC CHECKOUT

The following diagnostic checkout procedure is applicable to the
MMD and its attachment card only. Diagnostic checkout informa-
tion for the FDD, if present in the MMD enclosure, is contained
in the FDD site information manual (see preface for publication

number) .



1. Apply

2. Apply
BASIC

NOTE

This procedure assumes that a flexible
disk drive and Series/l1 operator/
programmer panel, are attached to the
system. It also assumes that the
system configuration information
including the MMD has been written on
to the CDC BASIC diagnostic diskette.

power to MMD (para 3.1).

NOTE

The attachment card determines the
number of cylinders/heads in the MMD
only during a power on IPL (reads MMD
status register). This information is
required by the CDC BASIC diagnostic
programs to establish correct
parameters during test execution;
therefore,

® Power must first be applied to the
MMD before powering on the Series/1,
or

® Series/l power must be cycled off
and then on again to reinitiate the
IPL sequence.

power to flexible disk drive unit and install CDC

diagnostic diskette (P/N 663107XX).

NOTE

Power is applied to an enclosed FDD
in the MMD cabinet during power
application to the MMD.

3. Place IPL Source switch on Series/l operator/programmer
panel to Alternate or Primary position as applicable to
enable loading from diskette.

4. Place Mode switch on Series/l operator/programmer panel
to Diagnostic position.

5. Press Load switch on Series/l operator/programmer bpanel.

62947905 A
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NOTE

This causes execution of the IPL diagnostic
residing on the diagnostic diskette. Assuming
no errors are detected, IPL completes in
approximately ten seconds. This is indicated
by a RDY ENTER message being displayed on the
crt screen of the alternate console (if used)
and by a 38007 halt code being displayed in
the register indicators of the operator/
programmer panel, If the computer stops with
any other code displayed, refer to para 3.21
for corrective action.

If a combination of both IBM and CDC devices
having identical ID codes are configured on
the same BASIC diagnostic diskette (either an
IBM or CDC diskette), the following config-
uration error will occur:

® On display screen: CONFIG ERROR - TABLE
DEVICE TYPE VS TABLE READ ID

® On operator/programmer panel: Halt code 3842
(configuration error)

This error should be ignored. It is the
result of both the IBM and CDC devices having
the same Read ID code.

6. After successful completion of the IPL diagnostic, enter
test number B7200 to select and execute MMD auto diag-
nostics per the following as applicable.

NOTE

If MMD disk is not correctly formatted,
Read ID errors will occur during
diagnostic test execution. Use disk
initialization utility (DI) residing on
the CDC Standalone Utilities diskette to
format disk.

a. Using alternate console display station, enter B7200
and press ENTER key (or CR key on TTY).

b. Using operator/programmers panel (refer to para 3.20
for additional information on command entries).

® Press Data Buffer switch.

N
S
~
-
S

~—”

~
\

e

~
ke \
~
~

~

~

s



OCOO0O00000CO000O0O0

e Enter B via register input switches.
® Press Console Interrupt switch.

® Press Data Buffer switch.

® Enter 7200 via register input switches to select
MMD auto diagnostics.

® Press Console Interrupt switch twice (this executes
all MMD auto diagnostics in succession).

NOTE

Execution time is approximately six minutes.
During test execution, Run indicatcr lights,
. and test number displays on alternate console
crt and in register indicators of operator/
programmer panel. Successful completion is
indicated by code 380575 being displayed in
the indicators and PT ENTER on the alternate

console crt. If diagnostics stop with any
other code being displayed, refer to failing
step number of applicable SAM (same as test
number) indicated in error message (or
indicators*) for corrective action.

If diagnostics end abnormally with no message
or a meaningless abort message, retry the
auto tests. If the problem persists,
reseat/replace attachment card, I/O cables,
Bus In (A2A04) and Bus Out (A2A03) cards one
at a time until problem is corrected. Verify
switch settings per attachment card
installation procedure in this section.

7. Enter and execute the following manual MMD diagnostic
tests per accompanying procedure.

® 7230 Write/Read Data Test
® 7240 Correction Code Test
® 7250 Write Sector ID Test
a. Using alternate console display station, enter B
followed by desired test number and press ENTER key

(message on crt indicates test number in progress,
successful completion, or detected error).

*Indicators show test number. If using operator/programmer panel
only (no crt), press Stop switch, Level 3 switch, then RO regis-
ter switch to display step number in indicators.
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10.

b. Using operator/programmers panel.

® Press Data Buffer switch.

@ Enter B via register input switches.
® Press Console Interrupt switch.

® Press Data Buffer switch.

® Enter desired manual test number via registeé input
switches.

® Press Console Interrupt switch twice (test number
should appear in register indicators).

® Press Data Buffer switch.

e Enter 1 via register input switches (allows test to

write on disk, FFFF appears in indicators).

® Press Console Interrupt switch twice (initiates
test execution).

Test number displays in indicators at completion of
test or during a detected diagnostic error. To
interpret, press Stop switch, Level 3 switch, then RO
register switch to display step number. Refer to the
step number of the applicable SAM (same as test
number) to determine if test completed OK or stopped
on error.

Replace access covers and slide MMD into Series/l
cabinet (para 3.2).

Run CDC System Test and Freelance (diskette PN
663092XX) to verify correct system operation.

Leave MMD/FDD reference manual for use by customer.
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MAINTENANCE 3

This section provides information necessary to perform on-site
maintenance on the mini module drive. The maintenance informa-
tion covers checks, adjustments, repair, and replacement of FRUs
(Field Replaceable Units) as directed by the associated SAM
(Structured Analysis Method) listings for the mini module drive.
Similar information for the FDD is also contained in the FDD site
information manual (see preface for publication number). The
major paragraph groups in this section are:

@ 3.0 General Maintenance Information -- Contains
information that maintenance personnel should be
familar with before doing maintenance on the MMD.

@ 3.1 through 3.13 -- Contain specific remove/
replace/adjust/repair procedures for each FRU.

® 3.14 through 3.18 -- Contain procedures for power
system, servo system, read/write system, and
miscellaneous drive operation checks.

® 3.19 and groups thereafter -- Provide a summary of
pertinent MAP 10 Diagnostic Service Guide information.

3.0 GENERAL MAINTENANCE INFORMATION
3.0.1 sSafety Precautions

WARNING

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

® Use care while working with the ac power distribution
system and dc power supply, since line voltages are
present.

® Do not attempt to disassemble the mini module
assembly, it is not field repairable. Replace the
entire mini module assembly if it is found to be
defective. ~
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@ Do not operate the drive over an extended period of
time with the access covers removed.

® Do not remove or install circuit cards while power is

on,

® Always turn power off and disconnect ac power cord
when removing/replacing FRUs.

3.0.2 Maintenance Tools and Materials

The maintenance procedures described in this section require the
use of certain special tools, test equipment, and materials.
These are listed in the following tabulation along with the

appropriate CDC part number.

Note that the list only includes

special tools. It is assumed that the service person has common

maintenance tools available.

The items listed in the table are

called out in the specific procedures in which they are required.

MAINTENANCE TOOLS AND MATERIALS

Description

CDC
Part Number

Description

CDC
Part Number

Card Extender (Full Size)
Card Extender (1/2 Size)
Chip Extender (Chip Clip)
Filter Coat

Nonmetalic Feeler Gage
0.003 in

Oscilloscope, Dual Trace

Pin Straightener

Scope Probe Tip
(Hatchet type)

CDC 82318700
CDC 82318800
CDC 12212196
CDC 12210958

CDC 12205635
Tektronix 454A
or equivalent

CDC 87369400

CDC 12212885

Torque Wrench, 1/4 in

Volt/ohmmeter

Wirewrap Removal Tool,
20 - 30 Gage

Wirewrap Bit, 30 Gage
Wirewrap Gun, Electric

Constant Force Spring
Tool

Pin Extractor

voltmeter

CDC 12263205

Ballantine 345
or equivalent
digital

CDC 12259183
CDC 12218402
CDC 12259111
CDC 71493095

CDC 12212759

~
RN
™~
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e
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3.0.3 Handling Electrostatic-Sensitive Devices

The attachment card and a logic card within the MMD contain
metal-oxide semiconductor integrated circuits. These circuits
require special handling procedures to prevent damage from static
electricity. The MMD logic card containing metal-oxide semicon-
ductor circuits is at location A2C04. The following precau-
tions should be observed when handling these cards:

e Turn off power before removing and installing any
logic card.

e Ensure that any item that comes in contact with logic
card is electrically grounded.

® .Touch logic chassis to bleed off any accumulated
static charge before handling card and continue to
touch chassis while removing or installing card.

® Handle card only by a noncircuit portion. Connector
pins and circuit paths must not be touched

® Place logic card in a special conductive envelope
whenever card is removed from logic chassis.

3.0.4 Maintenance Aids

There is no scheduled maintenance for the MMD and attachment
card. In the event of failure, the primary maintenance aids are
the diagnostic programs residing on the CDC BASIC diagnostic
diskette (CDC P/N 663088XX) and the associated SAM listings con-
tained in appendix A of this manual. These aids are structured
to identify the failing FRU and to provide a paragraph number
reference to the applicable malntenance procedure contained in
section 3 of this manual.

3.0.5 Physical Location Code Assignments

The physical location codes assigned to the functional parts of
the MMD are as shown in the accompanying illustration. An alpha-
numeric listing of these items by physical location code is con-
tained in the accompanying table to identify the part names.
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A4A3/B3

— A4A2/B2

03437-2

A2B03
A2B02/C02

A2BOI1/COI

-
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Physical Location Codes



PHYSICAL LOCATION CODES TABULATION
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PHYSICAL

LOCATION TITLE
CODE

Al Power Supply (MMD)

A2 Logic Chassis

A2A01 Read/Write Card

A2A02 Bit Ring Card

A2A03 Bus Out Card

A2A04 Bus In Card

A2B01/CO1 Analog Servo Card

A2B02/C02 Fault/Control Card

A2B03 Read PLO Card

A2B04 ECC Card

A2C01 See A2B01

A2C02 See A2B02

A2CO03 Write PLO Card

A2C04 Microprocessor Control Card

A2CO05 Power Amp Card

A3 Deck Assembly

A3M1 Drive Motor Assembly

A4 Mini Module Assembly

A4Al Digital Read Card

A4A2/B2 Writer and Select Card

A4A3/B3 Read Analog Card

Fan 01 Fan

Fan 02 Fan

Fan 03 Fan

Fan 04 Fan

Bl Power Supply (FDD)

B2 Switch Assembly

B3 Flexible Disk Drive

62947905 A
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3.1 POWER ON/OFF PROCEDURE

This procedure assumes that the MMD power cord is plugged into a
site ac outlet.

1. Apply power by pressing front panel On/Off switch to On
position. Red LED indicator next to switch lights when
power is applied.

2. Remove power by pressing On/Off switch to Off position.

LED INDICATOR—

s

\\\

ON/OFF SWITCH

[/

7
/)
T —

J 03515-1
Power On/Off Switch and LED Location
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3.2 ACCESSING DRIVE FOR MAINTENANCE

The following procedures explain details for accessing the drive
for maintenance purposes.

3.2.1 Gaining Access to Drive

l. Power off MMD (para 3.1).

2. Insert a hex-head wrench into access hole and turn to
release front cover latch.

3. Swing front cover out and lift to remove.

4. Remove four mounting screws.

5. Slide MMD forward to full open position. Slide locks
will engage.

NOTE
Spring release at each side of slide
assembly must be pressed to disengage

slide locks in order to slide unit
back into Series/l cabinet.

6. Remove mounting hardware from MMD covers and lift off of

unit.
COVER MOUNTING
NUTS
/

COVER MOUNTING
SCREWS

O

i

ACCESS __—T
. HOLE

S

=

/

SPRING
RELEASE

MOUNTING
SCREWS

03519
Accessing Drive Unit
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3.2.2 Opening and Closing Logic Chassis -
1. Release 1l/4-turn fastener securing logic chassis to drive

frame assembly.

2. Lower logic chassis to horizontal position.

03456

Logic Chassis Maintenance Position

/N TN TN N RO 7N ,/'_\’ q ﬁ\ SN
N ; , ; . [ v \ o, ;
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3.3 FANS

3.3.1 Removal-Replacement

NOTE

Four fans are used. Two fans (01 and
02) are mounted directly on the front
frame of the MMD. The remaining two
fans (03 and 04) are mounted on
brackets connected to the front
frame. It is easier to first remove
the bracket before removing one of
these fans. ’

1. Turn drive power off (para 3.1) and disconnect ac power
cord.

2. Access drive and remove covers (para 3.2).

3. Remove two cable connectors from defective fan.

4. Remove mounting hardware holding fan.

5. Install replacement fan (observe correct airflow direc-
tion) and reconnect cable connectors.

3.3.2 Repair-Adjustment

No repair or adjustment of fans is applicable. Replace if faulty
and scrap faulty fan.



O C O 000000000000

J U
AIR FLOW
;% DIRECTION
FAN 04

AIR FLOW
DIRECTION

FAN 03

J//

\
A
MOUNTING

HARDWARE
(TYPICAL)

Z ‘ AIR FLOW

. ) // DIRECTION

i % S
/,/
‘ FAN 02
AIR FLOW

DIRECTION
FAN Ol

'Fan Mounting Details

62947905 A 3-11




62947905 A ' ' 3-12

INTENTIONALLY BLANK
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3.4 MINI MODULE ASSEMBLY

3.4.1 Removal-Replacement

l. Turn drive power off (para 3.1) and unplug ac power cord.
2. Access drive and remove covers (para 3.2).

3. Reﬁove FDD unit if installed (para 3.10).

4. Remove drive belt (para 3.5).

5. Place rotary positioner arm lock on underside of mini
module to ON position. This locks actuator in retracted
position.

6. Loosen but do not remove, two screws mounting spindle
lock and ground spring to underside of mini module
chassis. Rotate spindle pulley in direction of arrow and
slide spindle lock and ground spring forward until pin on
spindle pulley is engaged by notched portion of spindle
lock and ground spring. Tighten mounting screws.

7. Disconnect speed transducer cable at connector A3PS5.

8. Disconnect ground strap from underside of mini module.

9. Remove three nuts, lockwashers, insulator washers, and
flat washers attaching mini module to drive frame.

10. Remove PC card clamp at top front of mini module by
pressing in on each side of clamp (see para 3.0.5 for
illustration).

11. Disconnect cable connectors A4P0l and A4P02 from logic
cards.

12. Disconnect cable connector A4P04 and ground lead from
logic card base assembly.

13. Remove three PC cards from logic card base assembly.

NOTE

Install the removed PC cards into
the replacement mini module.

1l4. Remove mini module by lifting straight up until module
clears drive.

62947905 A 3-13
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15. Remove bushing insulators from faulty mini module and
install back in drive frame,

16. Install_replacement mini module (see following caution).

CAUTION

When reinstalling hardware removed in
step 9, tighten nuts until snug, then
back off 1/4 of a turn.

17. After replacing mini module assembly with a new unit, the
module must be initialized using disk standalone
initialization utility (DI) residing on the CDC
standalone utilities diskette.

3.4.2 Repair-Adjustment

No repair or adjustment of the mini module is applicable.

Replace entire assembly (excluding PC cards) if faulty and return
for repair using packaging materials that spared assembly was
shipped in.
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CONNECTOR
A3P5

MINI MODULE
ROTARY \/
POSITIONER

ARM LOCK
ACTUATOR

PEED
TRANSDUCER

MOUNTING
SCREWS

SPINDLE LOCK

AND GROUND
SPRING

SPINDLE PULLEY

GROUND STRAP
(TO LOGIC CHASSIS
GROUND)

INSULATOR

GROUND STRAP
(TO LOGIC CHASSIS GROUND)

INSULATOR WASHER

éj S FLAT WASHER

I &- K W

2 : LOCK WASHER
&: NUT

03406-2

Mini Module Mounting Details
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3.5 DRIVE BELT

The following procedure contains two different sets of instruc-
tions for replacing the drive belt. The first set of instruc-
tions uses a spring removal tool to assist in removing and
replacing the drive belt. The second set of instructions does
not use this removal tool.

3.5.1 Removal-Replacement (using Spring Removal Tool)

1. Turn drive power off (para 3.1) and disconnect ac power
cord.

2. Access drive and remove covers (para 3.2).

3. Remove nine mounting screws holding motor cover at rear
of unit. Remove cover and set aside.

NOTE

Use special spring removal tool (CDC
part number 71493095) to compress
constant force spring.

4. Use spring removal tool to compress constant force spring
and remove spring tension from motor.

5. Move drive motor forward until drive belt falls off of
mini module spindle pulley.

CAUTION

Do not allow spindle pulley to turn
counterclockwise while installing
drive belt. Head or disk surface
damage may occur.

6. Position replacement drive belt over spindle and drive
motor pulleys. Ensure that drive belt rests near the
center of each pulley and apply spring tension back on
motor by using spring removal tool to decompress constant
force spring until motor returns to its resting position.

3.5.2 Removal-Replacement (Alternate Method, not using Spring
Removal Tool)

1. Turn drive power off (para 3.1) and disconnect ac power
cord.

2. Access drive and remove covers (para 3.2).
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3. Remove nine mounting screws holding motor cover at rear
of unit. Remove cover and set aside.

4., Push drive motor forward until drive belt falls off of
mini module spindle pulley.

CAUTION

Do not allow spindle pulley to turn
counterclockwise while installing
drive belt. Head or disk surface
damage may occur.

5. Loop a portion of replacement drive belt around motor
pulley. Use one hand to hold belt against motor pulley
and push drive motor forward while using other hand to
position remainder of belt over spindle pulley. Ensure
that drive belt rests near the center of each pulley and
release pressure on drive motor for pulleys to engage
belt.

DRIVE MOTOR
PULLEY

DRIVE BELT

MINI MODULE —
SPINDLE PULLEY|

DRIVE MOTOR

03514-1

Drive Belt Installation Details
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3.6

3.6.1

DRIVE MOTOR-BRACKET ASSEMBLY

4.

5.

Removal-Replacement

Turn drive power off (para 3.1) and disconnect ac power
cord.

Access drive and remove covers (para 3.2).

Remove nine mounting screws holding motor cover at rear
of unit. Remove cover and set it aside.

Disconnect brake assembly cable connector A3J3.

Disconnect drive motor power cable connector AlP9 from
power supply.

NOTE

The following step requires a special
tool (CDC part number 71493095) to
remove the constant force spring.

Use spring removal tool to compress constant—-force spring
and remove spring tension from motor.

Remove constant-force spring by placing special tool
hooks on each side of spring and around plastic center
piece of spring and pull off. Push motor forward while
holding spring out of the way.

Remove nut, flat washer, and cotter key from pivot pin
while supporting motor and remove motor-bracket assembly.

CAUTION

Lower motor straight down so as not
to break pin on motor mount.

- During replacement, do not overtighten nut removed in

step 8 or motor will not pivot properly. Install drive
belt last (para 3.5). :
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3.6.2 Repair—-Adjustment

No repair or adjustment of motor-bracket assembly is applicable,
except for replacement of brake assembly (para 3.13). If drive
motor is faulty, replace entire assembly and return for repair
using packaging materials that spared assembly was shipped in.

COTTER
KEY

0
@Q?/—

| SPRING
PIVOT PIN l\
ASSEMBLY———\‘\\\\\\\IT
SHOULDER
E\— SCREW
MOTOR __////////

BRACKET

CONSTANT FORCE

03461-1

Drive Motor-Bracket Assembly Mounting Details

w
|
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3.7 MMD POWER SUPPLY ASSEMBLY

3.7.1 Removal-Replacement

1. Turn drive power off (para 3.1) and disconnect ac powver
cord.

2. Access drive and remove covers (para 3.2).

3. Disconnect two ground leads from connector side of power
supply by loosening screws.

4. Disconnect ac power cord and cable connectors J02, J03,
Jo7, Jo9, J10 from powver supply.

NOTE
Jumper plug J07 must be removed from

faulty powver supply and installed in
replacement supply

5. Remove three mounting screws from base of power supply.

NOTE

A ground lead is fastened to frame by
one of these screws. Make sure that
it is reconnected during replacement.

6. Lift power supply out of unit.

3.7.2 Plus and Minus 5-Volt Checks

This procedurc checks the output of the plus and minus 5-volt
power supplies of the MMD power supply assembly at the logic
chassis backpanel.

1. Turn drive powver off (para 3.1).

2. Access drive and remove covers (para 3.2).

3. Connect digital multimeter between GND and +5 VDC
Fastons on logic chassis backpanel.
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4. Turn drive power on and check that measured value is
+5.10 +0.05 volts. If not, adjust per para 3.7.3.

5. Turn drive power off and connect multimeter leads between

GND and -5 VDC Fastons on backpanel.

6. Turn drive power on and check that measured value is
-5.10 +0.05 volts. If not, adjust per para 3.7.3.

7. Turn drive power off and disconnect multimeter leads.

3.7.3 Plus and Minus 5-Volt Adjustment

This procedure describes the method for accessing and adjusting
the plus and minus 5-volt potentiometers on the MMD power supply.

1. Turn drive power off (para 3.1).

,

2. Access drive and remove covers (para 3.2).
3. Remove FDD assembly if present (para 3.10).

4., Remove three mounting screws from base of power supply.

CAUTION

Make certain that transistor cases on
side of power supply do not contact
drive frame. They are at a dc poten-
tial of approximately 30 volts when
power is applied. Use insulating
material to provide necessary separa-

tion where necessary.

TiP Power supply away from logic chassis so that plus and
minus 5-volt potentiometers can be reached with a small
screwdriver (adjustment holes are provided on top cover
of power supply). It may be necessary to cut cable tie
holding ac power cables to drive frame to obtain suffi-
cient cable clearance.

6. Use one of the power supply mounting screws and
temporarily reconnect ground strap removed in step 4 to
drive frame. ‘

7. Connect a ground strap between power supply frame and

drive frame to provide adequate grounding of power supply
during adjustment.

21
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8. Connect digital multimeter to backpanel Fastons and
measure desired voltage

9. Turn power on and adjust appropriate potentiometer until
voltage is within specification (para 3.7.2). If voltage
cannot be adjusted within specified tolerance, replace

power supply. '

POWER SUPPLY
MOUNTING

HARDWARE

FUSE

03433-1

Power Supply Assembly Details

3.7.4 Repair

No field repair of the power supply, except for fuse replacement
(see accompanying illustration for fuse locations), is
applicable. Return faulty supply using packaging materials that

spared unit was shipped in.
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REMOVE SCREWS )
(THREE PLACES) — ¥ F5(-24V)
! F2 (+24 V)
LOOSEN SCREW i <§§
(SLIDE COVER OPEN) I
F4(-5V)
03392-2

- Internal Fuse Locations, MMD Power Supply
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3.8 POWER ON/OFF SWITCH AND INDICATOR

3.8.1 Removal-Replacement

1.

2.

3'

Turn drive power off (para 3.1) and disconnect ac power
cord.

Remove front cover of MMD unit (para 3.2).

Remove two screws holding bezel to front of switch box.

To

a.

b.

d.

replace LED indicator:
Push LED forward to remove.
Cut leads from LED pins.

Place shrink wrap on leads and solder leads to pins of
replacement LED. _

Press LED into mounting hole.
replace Power On/Off switch:

Remove two screws mounting switch and pull switch
forward.

Tag and disconnect wires from switch.

Connect wires to replacement switch (see accompanying
illustration). Wire colors shown are those of
production units.

Reinstall switch,

3.8.2 Repair-Adjustment

No repair of adjustment of switch box components is applicable,
Replace faulty component.

SN 7Y F\ TN Y
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SWITCH
MOUNTING
SCREW

BEZEL

} BEZEL
MOUNTING

03403-] SCREWS

Switch Box Assembly Details

62947905 A 3-25




62947905 A

3.9 LOGIC CHASSIS ASSEMBLY

3.9.1 Removal-Replacement

1.

7.
8.

Turn drive power off (para 3.1) and disconnect ac power
cord.

Access drive, remove covers, and lower logic chassis
(para 3.2).

Disconnect I/O cables from logic cards (cut cable ties as
necessary), remove cable clamp from cable going to card
mounted on chassis frame, and unplug cable.

CAUTION

Observe MOS circuit handling pre;
cautions (para 3.0.3) when removing
logic card A2B03.

Remove all logic cards.

Disconnect all power and ground leads from logic chassis
wirewrap backpanel. Be careful not to bend backpanel
pins.

Disconnect all logic cables from logic chassis wirewrap
backpanel.

NOTE

All backpanel cables have a plastic
identification tag indicating desti-
nation. Example:

A2 BO3

logic ——///7F-_1<g\—card location

chassis
The connectors on each cable have a
pin strip showing pins to be mated.
When properly attached, the pin strip
on connector is visible (up).

Remove screw attaching support cable to logic chassis.

Support logic chassis and remove four screws mounting
logic chassis to hinges. Lift logic chassis free of unit.

VRN SN N T sy
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MOUNTING
\ /_ SCREWS
D> v ?

SUPPORT
CABLE
03396-2

Logic Chassis Assembly Mounting Details

NOTE

When replacing logic chassis, remove jumper
wire from the wire wrapped backpanel of the
replacement at C1A30 and C1B30 if unit is a
BG703.

9. Reverse the removal procedure when installing new logic
chassis.

10. Perform the backpanel wire modifications as described in
the instruction sheet enclosed with the replacement logic
chassis.

11. If the chassis is being installed in a BG703 disk drive,
- remove the backpanel wire between location Cl, pin A30
and C1-B30 if it has not already been removed. If the
unit is a BG702, ensure that the wire is installed.

62947905 H 3=-27
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3.10 FDD UNIT

3'10.1

2.
3.
4.

6.
7.
8.

Removal-Replacement

Turn drive power off (para 3.1l) and disconnect ac power
cord.

Access drive and remove covers (para 3.2).

Disconnect ac power cable from front of FDD power supply.

Disconnect LED power indicator cable from J6 of FDD power
supply PC board. Pin 1 of cable connector (indicated by
white dot) must mate with lower pin of J6 during
reassembly.

Disconnect attachment card 3-pin power cable from power
supply PC card. Polarity need not be observed during
reassembly.

Disconnect fiat ribbon cable from rear of FDD PC board.
Remove two retaining screws from lower front of FDD unit.

Check that cables do not snag against MMD power supply
and slide FDD mounting frame forward to remove from MMD.

NOTE

When replacing FDD unit, verify cor-
rect setting of switches on FDD PC
board (refer to section 2 of this
manual) .
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FLAT RIBBON
CABLE CONNECTOR
FDD UNIT (FAR SIDE)

J6 LED
CABLE CONNECTOR
(FAR SIDE)

’%\(
] _
AC POWER

CONNECTOR

/

RETAINING SCREWS 03446-2

FDD Unit Mounting Details
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MOUNTING FRAME
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INTENTIONALLY BLANK
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3.11 GROUND SPRINGS
3.11.1 Removal-Replacement
1. Turn drive power off (para 3.l1) and disconnect ac power
cord.
2. Access drive and remove covers.

3. To replace spindle lock and ground spring:

a. Remove two screws holding spindle lock and ground
spring to mini module frame.

b. Slide replacement part back as far as possible and
still allow ground spring cup to rest in middle of
shaft. Verify that good contact is being made with
spindle shaft.

4. To replace static ground spring:

a. Remove screw mounting static ground spring and ground
lead.

b. Install replacement ground spring and verify that good
contact is being made with antistatic button screw.

3.11.2 Repair-Adjustment

No repair of ground springs is applicable, replace if worn.
Adjust for good contact with mating assembly.

BRAKE HOUSING

NUT
ANTISTATIC
GROUND BUTTON
LEAD SCREW

LOCK WASHER

S

|
SCREW——-é 03462
Ground Spring Mounting Details
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3.12 SPEED TRANSDUCER
3.12.1 Removal-Replacement

1. Turn drive power off (para 3.1l) and disconnect ac power
cord. .
2. Access drive and remove covers (para 3.2).

3. Cut tie-wraps and disconnect transducer cable connector
A3J5.

4. Remove two mounting screws from transducer bracket.

5. Loosen transducer clamping screw and remove transducer.

6. Install replacement transducer into clamp and adjust
distance between transducer and spindle pulley as shown
in accompanying illustration. Use two 0.003 in
nonmetallic feeler gages, CDC P/N 12205635, for
adjustment.

7. Reconnect transducer cable connector A3J5. -

3.12.2 Repair-Adjustment

No repair of speed transducer is applicable, replace if faulty.

b

TRANSDUCER

TRANSDUCER CLAMPING
SCREWS

MOUNTING SCREWS
NT ‘s R ¥ 0.006 £0.002in

PHILLIPS HEAD
SCREWS

S

SPINDLE LOCK AND
GROUND SPRING

SPINDLE PIN
PULLEY 03589

Speed Transducer Mounting Details
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3.13 DRIVE MOTOR BRAKE ASSEMBLY

3.13.1 Removal-Replacement

1. Turn drive power off (para 3.1) and disconnect ac power
cord.

2. Remove drive motor cover from rear of unit (nine screws).
3. Disconnect brake assembly cable connector A3J3.

4. Remove three brake housing mounting screws and lift
assembly from shaft of drive motor.

5. Remove three screws mounting brake to brake housing and
replace defective brake.

3.13.2 Repair-Adjustment

No repair or adjustment of brake assembly is applicable, replace

if faulty.
°/>j
\@
i

=
> =~

' MINI MODULE
! @ DRIVE MOTOR

HOUSING

BRAKE HOUSING _/é I
MOUNTING SCREW

[
g o
BRAKE SCREW — &

8 035181

Brake Assembly Mounting Details
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3.14 POWER SYSTEM CHECKS

This procedure checks the ac and dc voltages of the MMD. This
includes all voltages except +5 volts and -5 volts. Checks and
adjustments for these voltages are described in para 3.7.

1. If drive fails to provide distribution of ac power:

e Check that circuit breaker (CBl) on power supply has
not tripped. Reset if necessary.

® Check fuse (Fl) on side of power supply. If blown,
replace with a fuse of the same type and amperage
rating.

@ Thermo switch on power supply regulator card may have
opened due to an overtemperature condition. Allow
time for drive to cool down and reapply power. Check
that fans are all operating. If not, replace per para
3.3. ‘

2. If drive motor fails to start, check for tripped thermo
overload breaker on drive motor. Reset if necessary.

3. Command repeat seeks between cylinder 0 and cylinder
302. Use CDC BASIC diagnostic test 7245 to perform
repeat seeks

4, Measure voltages between GND terminal and indicated test
point on logic chassis backpanel as follows:

e +24.0 +2.4 volts at +24 VDC Faston.

e -24.0 +2.4 volts at -24 VDC Faston.

e -8.2 +0.4 volts at A2B01-03A or -03B (-KBX card).
e +15.0 +0.75 volts at A2B01-TP3 (-KBX card).

e -15.0 +0.75 volts at A2BO01-TP2 (-KBX card).

NOTE

‘The following voltages are checked at
pins of logic cards on the mini
module assembly. A card extender is
required to check these voltages.
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e +18.0 +1.08 volts at A4B3-43A or -43B (-NRN card).
e -18.0 +1.08 volts at A4Al1-03A or -03B (-NSN card).

e +6.0 +0.3 volts at A4B2-16A or -16B (-NQN card).

e -4.25 +0.05 volts at A4A2-33A or -33B (-NON card).
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3.15 SERVO SYSTEM CHECKS

The following procedures test for proper functioning of the MMD
servo logic circuits. Use CDC BASIC diagnostic test 7245 to
perform cylinder addressing.

3.15.1

NOTE

The external sync probe used should be a
1:1 probe.

If unable to obtain servo system wave-
forms within the specified tolerances,
replace the following logic cards in the
order shown:

e A2B01/C0l1 (Analog Servo)

e A2B02/C02 (Fault/Control)

@ A2C04 (Microprocessor)

® A2C05 (Power Amp)

Position Gain

This procedure checks that the proper amplitude is available on
the plus and minus Position signals.

l.

Connect oscilloscope as follows:

e Trigger: EXT + at A2C04-24B (+0dd Slope)
® Volts/Division: 2.0

® Time/Division: 1.0 ms

e Channel 1: A2B01-TP17 (+Position).

Command a repeat seek to cylinder 30 (1lE16) -

Observe +Position signal and adjust Servo Gain potenti-
ometer on A2B0l logic card (leftmost potentiometer) to
obtain a signal amplitude of 8.0 +0.1 volts
peak-to-peak. See accompanying illustration.
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4. Change time scale to 5 ms per division.

5. Command a repeat seek to maximum cylinder address (see
para 3.16). Peak-to-peak signal amplitude must be 8.0
+0.4, -0.2 volts during period of a complete seek. See
accompanying illustration.
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Plus Position Signal at 5 ms/Div

6. Compare +Position signal (A2B01-TPl7 as shown in previous
illustration) to -Position signal (A2B01-TPl6 as shown
below). Signal amplitudes must track each other within
+0.05 volts.
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3.15.2 Velocity Overshoot

This procedure checks that the velocity damping is set for
minimum overshoot.
1. Connect oscilloscope as follows:
® Trigger: EXT+ at A2C04-24B (+0dd .Slope)
® Volts/Division: 2.0
® Time/Division: 2 ms
e Channel 1: A2B01-TP1l7 (+Position)

2. Command a repeat seek to cylinder 30 (lElG)

3. Observe +Position signal and adjust Negative Overshoot
potentiometer on A2B0l1 logic card (second potentiometer
from right) for minimum overshoot. See accompanying
illustrations for acceptable and unacceptable examples.
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4. Readjust scope trigger level to sync on negative going
signal). .

5. Observe +Position signal and adjust Positive Overshoot
potentiometer on A2B0l logic card (rightmost
potentiometer) for minimum overshoot as shown in
accompanying illustration.
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3.15.3 Position Demodulator Gating

This procedure checks that the proper gating occurs as the mag-
netic heads travel from odd to even or even to odd cylinders.
1. Connect oscilloscope as follows:
e Trigger: EXT+ at A2B02-TP27 (Index).

® Volts/Division: Channel 1
Channel 2

2.0 volts
1.0 volts

® Channel 1l: A2B01-32A (Demod Gate A)
e Channel 2: A2B01-TPl5 (Servo Analog)

2. Load heads to cylinder OIby applying drive power.

3. Measure quadbit gate timing. -Demod gate A signal must
be centered over quad bits within 100 ns as shown in

accompanying demodulator gating illustration.

4. Connect channel 1 probe of oscilloscope to A2B01-34A
(-Demod gate B).
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5. Measure quadbit gate timing. -Demod gate B signal must
be centered over quad bits within 100 ns as shown in
accompanying illustration.
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|
!
I I
| .- |
| | |
;-»—-——X —: Y -l
i k——————-400ns(REF) :
: DEMODE GATE SHALL BE
CENTERED OVER QUAD BITS WITHIN 100 ns
03609-7 (X=Y WITHIN I00Ons)

Demodulator Gating

"3.15,4 Position Null

This procedure checks that the offset error of the position
entered into the servo logic is within specified limits.
1. Connect oscilloscope as follows:
e Trigger: EXT+ at A2C04-24B (+0dd Slope)
® Volts/Division: 2.0
e Time/Division: 2 ms
e Channel 1: A2B01-TP17 (+Position)
2. Command a repeat seek to cylinder 14 (0E;g).
3. Observe negative peaks of'+Positidn signal between out
and in access periods. Negative peaks must be within 0.4

volts of each other as shown in accompanying Position
Signal illustration.
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3.15.5 Settled On-Track Delay
This procedure checks the on-track delay to make certain that the
heads stay on track.
1. Connect oscilloscope as follows:
@ Trigger: INT- on Channel 2
® Volts/Division: 2.0
® Time/Division: 1.0 ﬁs
e Channel 1: A2C04-21B (+On Cylinder)
e Channel 2: A2C01-42A (+On Cylinder Sense)
‘2. Command a repeat seek to cylinder 2 (one cylinder seek).
3. Observe that time interval between +On Cylindef Sense

signal and +On Cylinder signal is 2.5 +0.25 ms. See
accompanying illustration.
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4, Connect oscilloscope as follows:
® Trigger: EXT- af A2B02-07A (+On Cylinder)
® Volts/Division: 2.0
® Time/Division: 50 usec
e Channel 1: A2C04-21B (+On Cylinder)
5. Command a repeat seek to cyiinder 1 (zero cylinder seek).

6. Observe that negative pulse duration is 150 microseconds
maximum. See accompanying illustration.

-+

-+
-

+ON CYLINDER

T

e

b
LELER B

pd gyl
rrryvTeda

.
-
1
X
4

e 150,us MAX —o=

L S S0 2t 20 R 2 Sk B S0 0 Aot B |

IRl NN NI TN EEN NS N S E NN
1t T T LORSN M AN A e 2 - B 2 20 4

03609

Negative Pulse Duration.
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3.15.6  Cylinder Pulse Width
This procedure checks the delay on the one-shots to make certain
that a cylinder-crossing pulse of sufficient width is generated.
1. Connect oscillpscope as follows:

e Trigger: EXT+ at A2C04-24B (+0dd Slope)

® Volts/Division: 2.0

e Time/Division: 0.5 ms

® Mode: Chopped

e Channel 1: A2B01-TP17 (+Position)

e Channel 2: A2C01-38A (+Cylinder Pulse)

2. Command a repeat seek to cylinder 10 (Aj;g) (five
cylinder seek).

3. Observe that cylinder pulses occur during the linear
portion of the Position signal at approximately +2.4 V
and -2.4 V as shown in accompanying illustration.
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Cylinder Pulses/Position Signal

4, Change time scale to 1 microsecond per division and
verify that cylinder pulse width is 4 +1 microsecond as
shown in accompanying illustration.

e Sync scope INT+ on channel 2.
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Cylinder Pulse Width

3.15.7 On-Track Level Detector

This procedure checks that the on-track level detector switches
at the proper voltage levels.

1. Connect oscilloscope as follows:
e Trigger: EXT+ at A2C04-24B (+0dd Slope)
® Volts/Division: 0.2
® Time/Division: 0.5 ms

@ Channel 1: A2B01-TP19 (Level Detector)

2. Command a repeat seek to cylinder 10 (Aj;g) (five
cylinder seek).

3. Check that track level detector switches at voltage
levels indicated in accompanying illustration.
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3.15.8 Linear Slope Level Detector
This procedure checks that the linear slope level detector
switches at the proper voltage levels.
1. Connect oscilloscope as follows:
® Trigger: EXT+ at A2C04-24B (+0dd Slope)

® Volts/Division: Channel 1: 2.0
Channel 2: 0.5

® Time/Division: 0.5 ms
e Channel 1: A2B01-TPl7 (+Position)
® Channel 2: A2B01-TP20 (Level Detector)
e Mode: Chopped
2. Command a repeat seek to cylinder 4 (two cylinder seek).

3. Check that level detector switches at voltage levels
indicated in accompanying illustration:
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3.15.9 Track-Crossing Level Detector

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 follows:
e Trigger: EXT+ at A2C04-24B (+0dd Slope)
e Volts/Division: 0.2
® Time/Division: 0.5 ms
e Channel 1: A2B01-TP27 (Level Detector)

2. Command a repeat seek to cylinder 10 (A;g) (five
cylinder seek).

3. Check that track-crossing level detector switches at
voltage levels indicated in accompanying illustration:
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3.15.10 Current Sense Amplitude

This procedure checks the current sense amplitude to make certaln
that the seek is completed in optimum time.

1. Connect oscilloscope as follows:
@ Trigger: EXT+ at A2C04-24B (+0dd Slope)
® Volts/Division: 0.5
® Time/Divisibn: 2.0 ms
® Channel 1: A2B01-TP18 (Current Sense)

2. Command a repeat seek to maximum cylinder address (para
3.16).

3. Measure the peak positive amplitude of Current Sense. It
should be 2.2 +0.2 volts as shown in accompanying
illustration.
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3.15.11 Recalibrate Function Timing
This procedure checks the recalibrate function timing.

1. Connect oscilloscope as follows:

e Trigger: EXT+ at A2B02-09A (-RTZ)

i ® Volts/Division: 1.0

e Channel 1: A2B02-16B (-On Cylinder)

2.. Command a seek to maximum cylinder address (para 3.16)

3. Command a return-to-zero seek and measure time clapsed
from RTZ command to a low at A2C02-16B. Time duration
should be no greater than specified in table of para 3

62947905 A
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3.16 MAXIMUM CYLINDER ADDRESS/RTZ TIMING

This paragraph provides a common reference point for determining
the maximum cylinder address and associated RTZ seek timing of

the various MMD products.

from the SAMs and related adjustment procedures.

References are made to this paragraph

Product Number

Maximum Cylinder

‘RTZ Seek Timing (ms)

Address Nominal Maximum
80230/240-10/10A 303 (12Fjg) 270 420
80230,/240-15H/5A 303 (12F1¢) 270 420
80230,/240-30/30A 822 (3361¢) 710 1100
1 80230/240-30G/31G 822 (33671¢) 710 1100
80231/241~30/30A 822 (336314) 710 1100
180231/241-60/60A 822 (3361¢) 710 1100




NDOO0O0O0O00O000DOO0OO0O0C

3.17 READ/WRITE SYSTEM CHECKS

The following procedures test for proper functioning of the
read/write logic circuits. Use CDC BASIC diagnostic tests
7227 to write, and 7226 to read specified data pattern.

3.17.1 Write Data Timing

This procedure checks the time relationship of the Write
Clock to the Write Data.
NOTE
If unable to obtain specified. tolerances
of write data waveforms, replace the
following logic cards in the order
listed:
e A2A02 (Bit Ring)
® A2A03 (Bus Out)

e A2B04 (ECC)

1. Connect oscilloscope as follows:
e Trigger: INT+
® Volts/Division: 2.0
® Time/Division: 50 nsec
® Mode: Chopped
e Channel 1: A2C03-08B (+Write Data)"
® Channel 2: A2C03-11B (+Write Clock)
2. Command drive to write an alternating 1010 (all A;g)
pattern. Use CDC BASIC diagnostic test 7227 to write
-data pattern. :

3. Observe that timing relationship is as shown in
accompanying illustration.
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4. Disconnect channel 2 probe and connect channel 1 probe to
A2C03-35B (+Compensated MFM Data).

5. Sync scope INT+ on Channel 1.

6. Observe that +Compensated MFM Data pulses are of polarity
and pulse width as shown in accompanying illustration.

- -

tia g oe

it
Trrrfryrrrreryreete

40+10ns

RSN RN NN
LN B B B B S B N B L

RN ECEET S WE FWNY
T T T

-+
-

o e P s e
-
-
——— -
i3

+COMPENSATED
MFM DATA

bl b1 313
LA REARAAELRE A}

9
)

03609-8
Compensated MFM Data Waveform

3;17.2 Read Data Timing

This procedure checks the time relationship of the Read Data and
Read Clock signals. It assumes that an all Aj;g pattern has
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been written on the disk perbpara 3.17.1.

NOTE
If unable to obtain specified tolerances
of read data waveforms, replace the follow-
ing logic cards in the order listed:
e A2A0]1 (Read/Write)
e A2B03 (Read PLO)

e A2A02 (Bit Ring)

1. Connect oscilloscope as follows:
) .Trigger: INT+
® Volts/Division: 2.0
® Time/Division: 0.1 usec
® Mode: Chopped
e Channel 1: A2A03-28B (-Read Clock).
® Channel 2: A2A03-27B (+Read Data)
2. Command drive to read the all Ajg pattern previously
written in para 3.17.1. Use CDC BASIC diagnostic test
7226 to read data pattern.

3. Observe that timing relationship is as shown in
accompanying illustration.
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3.18 MISCELLANEOUS DRIVE CHECKS

The following procedures test miscellaneous drive functions for
proper operation.

3.18.1 Speed Sensor Output

This procedure checks the speed sensor output at full speed of
3600 revolutions per minute.
1. Connect oscilloscope as follows:
@ Trigger: INT on Channel 1
® Volts/Division: 1.0
e Channel 1l: A2C01-12A (-Speed Pulse)
e Channel 2: A2B02-22B (+Speed OK)
2. Observe channel 1 pulses after channel 2 (+Speed OK)

signal goes high. Channel 1 waveform should contain
negative going pulses with a 16.67 (+0.4, -0.2) ms period.

3.18.2 Power-On Master Clear
This procedure checks the power-on master clear circuit timing.

1. Connect oscilloscope as follows:

@ Trigger: EXT+ at +5 VDC Faston of logic chassis
backpanel. ‘

e Volts/Division: 1.0

® Channel 1l: A2C02-31B (-DC Master Clear)

2. Turn drive power off.

3. Turn drive power on and verify that -DC Master Clear
signal is a low for 4.0 +1.5 seconds.
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3.18.3 Power-0Off Retract

This procedure checks that the actuator retracts the movable
heads to the landing zone during a loss of power.

1. Command a seek to maximum cylinder address (para 3.23).
\
2. Ground A2C01-11A (+Retract).

3. Turn drive power off and verify that actuator retracts to
landing zone (outer radius of disk).

4. Remove ground from A2C01-11A.

62947905 A , 3-55

O




62947905 A : o ’ 3-56

3.19 CONFIGURATOR TABLE INFORMATION

NOTE

The following conventions are used for
operator/programmer panel input:

(B) Data Buffer switch

(I) Console Interrupt switch

3.19.1 Changing Configurator Table Using Operator/Programmer
Panel

To change the configurator table through use of the operator/
programmer panel, perform the following steps:

1. Press Load switch to load configurator program.

2. View and record contents of conflgurator table per the
- following:

® Press Stop switch.
@ Press SAR (Stofage Address Register) switch.
e Enter 3000 via data register input switches.
® Press Store switch.

@ Press Main Storage switch to display first word of
entry 00 in configurator table. ‘Record contents.

@ Continue pressing Main Storage switch to view and
record each word of entry.

NOTE

Each configurator table entry consists
of eight words. Refer to para 3.19.3
for entry format. Entry 00 is the
system entry and entries 01 through XX
are the device entries. The last entry
in the table will contain a 1 bit in
the bit 2 position of byte 0203 as
follows: o

02 03

0010 0000 0000 0O0OO

'@ Continue logging information from configurator table
until complete.

N 0N | Ny = ,f) r~ N N N
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3. Press Load switch. Either a 382A (secure customer
interface), a 3822 (configuration errors on system), or a
382E (option table available for entry) halt will occur.

e If a 382A halt code, enter:
(B),6,(I),(I) to advance to halt 3822 or 382E.

e If a 3822 halt code, enter: _
(B),1F, (1), (B),0300,(I),(I) to advance to halt 382E.

e If a 382E halt code, go to step 4.
4. Enter one of the following options as applicable:

e (B),lF,(I),(B),0200,(I),(I) to delete entire entry
from configurator table.

e (B),lF,(I),(B),0300,(I),(I) to change any portion of -
an entry in configurator table.

e (B),lF,(I),)B),0A00,(I),(I) to add a new entry in
configurator table.

5. If a 383A halt code occurs (signifying that an 02 or 03
option was selected), enter table number as follows:
(B),1F, (1), (B) ,XX00,(I),(I) where XX = entry number.

6. If a 383B or 3846 halt code occurs (signifying that an 03
or 0A option was selected), enter new configurator table
data for table entries 01 through XX as follows:

(B),8F, (1), (B) ,AATT,(I), (B),0000,(I),(B),IDID,(I), (B),0000,
(), (m),0000, (1), (B),0000,(1I),(B),0000,(I),(B),IDID,(I),(I)
where: AA = device addresss

TT = device type

IDID = device read ID

7. Repeat steps 4 through 6 until all additions, deletions,
and corrections are complete.

8. Write new configurator table on diskette when complete
(halt code 382E), enter:
(B) ,1F, (1), (B) ,0D00, (I),(I)

9. Next halt code will be a 382C (copy table to another
diskette?)..Terminate program by entering:
(B) ,1Fr, (1), (B),0500, (1), (1)

10. Successful termination of configurator program is
indicated by a 3800 (ready) halt code.

- 11. Diskette is now configured and ready for diagnostic
checkout.
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3.19.2 Configure System (Option 0C) Using Operator/Programmer
Panel.

To configure the system automatically (using option 0C) from the
operator/programmer panel, perform the following steps:

l. Enter (B),B,(I),(B),38F0,(I),(I) to load configurator
program. When loaded, a 38XX halt code displays in
output indicators of operator/programmer panel. If a
382A halt code occurs, enter: (B),6,(I),(I)

2. If a 3822 halt code occurs, enter:
(B) ,1F, (1), (B) ,0300,(I), (I) '
A 382E halt will then occur to allow option ‘selection.

3. Enter (B),1lF,(I),(B),0C00,(I),(I) to select configure
system option 0C. Refer to para 3.21 for specific
instructions pertaining to halt codes being displayed.

4. Continue entering appropriate parameters until a 3800 or
3805 halt code displays. This indicates that diskette
configuration is complete. Diagnostic checkout can now
be performed.

NOTE

Some IBM and CDC devices have the same read ID
codes. These IBM devices are all assigned CDC
device types in the configurator table and must
be manually changed to the correct device ID
before executing diagnostic tests. Also, if a
CDC 80270 or 80271 storage module drive having a
read ID of 3007 is present in the configurator
table, the device type must be changed from 72
to 70. Refer to table under Checkout heading in
section 2 of this manual for a listing of device
types that have the same read IDs. To make
changes, follow instructions in para 3.19.1.

3.19.3 Configqurator Table Entries

The configurator record contains system information (Entry 00),

and one entry for each device address used (Entries 01-XX). The
formats used for the system entry and the device entries are as

follows: :

NOTE

The confiqurators on IBM diskettes do not recognize
CDC devices. Therefore, do not attempt to use an
IBM configurator to construct the configuration
table on a CDC BASIC diskette. All CDC devices
will be configured wrong in the table.
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3.19.3.1 Entry 00 (System Entry)

Change only Entry 00 bytes 05 through 09 (functions 04, 06, 08)
all other information is entered by the configurator program.

Byte Definition

00 and 01 Constant 00

02 Entry number of last entry in table
03 - Configurator flags

Bit 00 through 06 are reserved

Bit 07 a 1 = diskette has been configured

Bit 07 a 0 = diskette has not been configured
04 Not used
05 Processor type(j

22 4952

23 4953

25 4955
06 and 07 Storage word

XYYV

~ T — _ABBBBBBBBBBB

l-A binary number indicating the
number of 16K units of outer
- storage installed

0 No address translator
1 Address translator installed

A
A

3=16K of inner storage installed
7=32K of inner storage installed
B=48K of inner storage installed
F=64K of inner storage installed

NOTES
1. Storage word = F803 indicates 112K of
total storage installed.

2. If BBBBBBBBBBB is greater than 0, then A
must equal 1 and address translator
feature must be installed.

3. Inner storage can be addressed only by
the storage address register.

4. Outer storage can be addressed only by
the address translator feature.

(D Several device MAPs measure time. Instruction execution time
is indicated to the MAPs by processor type. The wrong
processor type code will cause MAP failures.
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5. Storage word = 7802 indicates one 32K
card or two 16K cards installed as inner
storage, one 32K card or two 16K cards
installed as outer storage, and the
address translator installed.

08 and 09 Alternate console address and type (AATT)
OA through 0OE Not used
OF Release level of this configuration record

3.19.3.2 Entries 01-XX (Device Entries)

Byte Definition
00 Device address
0l Device type
02 Flag byte
Bit 0 Used by DCP (in storage). Always 0 on disk.

Bit
Bit
Bit
Bit
Bit

1.

1=1 Indicates this entry chained to next entry.
2=1 Indicates last entry in configurator table.

3=1 Indicates last entry in this sector
4 through 6 Reserved

7 Last available entry in configurator table.

NOTES
Ignore bits 2, 3, and 7 when making adds or

‘changes. The configurator program will

set/reset them at sort time.

Chain bit (byte 02 bit 1) is used to pass
two or more entries to a MAP program oOr
diagnostic. Wrong use of the chain bit can
cause MAP failures. For example: a
missing chain bit causes needed information
not to be available to the MAP. Extra
chain bits can cause MAPs to be bypassed
during an auto run.

03 through 09 Device-dependent data. Describes the device to
: its associated MAPs/diagnostics. If it is wrong,
failures will occur. The auto verify performed
when the configurator loads does not check
device-dependent data.

0A through 0D Reserved

0OE through OF Device ID word



DO OO0 0000

p—

Al ternate Console Devices:

TTY Console
DA 40 00 00 00 00 OO

4979 Display Station*
DA 42 00 00 00 00 0O

4978 Display Station
DA 45 00 00 00 00 OO0

4974 Matrix Printer**
DA 62 00 00 00 00 OO0

80610 Display Station*
DA 42 00 00 00 00 OO

80420 Matrix Printer**
DA 62 00 00 00 00 oD

80450 Band Printer
DA 66 00 00 o00 00 OO

3101 Communication Attachment
DA 81 00 00 00 00 0O
DA E6 00 00 00 00 OO
DA E8 00 00 00 00 OO0
DA E9 00 00 00 00 OO0
DA EA 00 00 00 00 OO0

Load Devices

4964 Diskette
DA 48 00 00 00 00 OO

80210 Flexible Disk Drive***
DA 46 00 00 00 00 OO0
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00

00

00

00

00

00

00

Board

00
00
00
00
00

00

00

00

- 00

00

00

00

00

00
00
00
00
00

00

00

00

00

00

00

00

00

00

00
00
00
00
00

00

00

00

00

00

00

00

00

00

00
00
00
00
00

00

00

00

00

00

00

00

00

00

00
00
00
00
00

00

00

C O o C

00 00 00 10
00 00 04 06
00 00 04 OE
00 00 02 06
00 00 04 06
00 00 02 06
00 00 03 06

00 00 2X 36

00 00 10 OE
00 00 2X OE
00 00 2X 16

00 00 01 06

00 00 01 06

*Device type 44 must be used when configuring an IBM diskette.
**Device type 64 must be used when configuring an IBM diskette.
***Format also applies to 80240 series MMDs (contains an FDD
packaged in the MMD enclosure).
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3.19.4 - Configurator Table Layout (shown as stored in Memory)
Use ‘this blank table to assemble a configurator table for your
system.
Entry Storage - Byte

No. Address 00 01 02 03 04 05 06 07 08 09 OA 0B 0C OD OE OF
00 3000

01 3010

02 3020

03 3030

04 3040

05 3050

06 3060

07 3070

08 3080

09 3090

oa 30A0

0B 30BO

oc 30C0

0D 30D0

OE 30E0

OoF 30F0



OO0 O00000O00000C0

3.20 COMMANDS

The commands are described here as they would be entered from the
operator/programmer panel. These same commands can be entered
from an alternate console by keying in the command character
followed by data, where applicable, and pressing the ENTER key
(Carriage Return key on TTY). No commas are required.

3.20.1 Single Character Commands (No Data).

Enter as follows, where: (B) = Data Buffer key, (I) = Console
Interrupt key.

NOTE
Commands must be entered in bits

12 through 15 of the data buffer.

Command Key Sequence Result

5 (B),5,(I),(I) Disable alternate console and assign
operator/programmer panel

6 (B),6,(I),(I) Continue program execution
9 (B) ,9,(I),(I) Terminate program

A (B),A,(I),(I) Start execution

0* (B),0,(I),(I) Answer question 'no'

1+ (B),1,(I),(I) Answer question 'yes'

*Commands 0 and 1 apply to test program responses only. Use the
F command to answer yes or no to a question in a utility
program, for example: Fl = yes, F0 = no.
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3.20.2 Commands that use a Program ID (Commands B and C).

These commands locad a program. The program ID (XXXX) must be
entered with one of the following commands:

Command Key Sequence ' Result
B (B) ,B,(I),(B) ,XXXX,(I),(I) Program XXXX loads and goes
C (B),C,(I),(B),XXXX,(I),(I) Program XXXX loads and

waits for option selection
‘command 'D'.

3.20.3 Command to set Option Bits 'On' (Command D).

Enter: - (B),1D,(I), (B) ,XXXX, (I), (I)

Mask of options to turn 'On'

Command character

Number of 16-bit words in mask (always 1) and used
only when command is entered from operator/programmer
panel, _

Option bits are as follows:

0 1 2 3|14 5.6 7|18 9 10 1l| 12 13 14 15|
[ T
: Stop on 'No' answer
(Enter 6 command to
continue)

Trace mode

—Programmer trace

—Loop step to step

—Loop MAP

Do not display errors

Do not display status

Loop on error

Stop on error

Request address of device to be tested

This command must be followed by the 'A' cbmmand to start the
execution of the program.



DO 0000000000 CO0CO0

3.20.4 Command to Enter Variable Data (Reply to a Program),
(Command F).

Enter: (B) IEEI(I)I(B) r XXXX, (I), (B) rﬁ(ﬁr(I)r(I)
Second consecutive

interrupt
terminates the entry.

— Enter up to 15 words
of data.

—— First word of entry - if less than
four characters they must be in the
lower bits.

- Number of 16-bit words in this entry must use a value
between 1 and F. Used only when F command is entered
from the operator/programmer panel.
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3.21 COMMON HALT LIST
Halts are identified by the Wait indicator on the operator/
programmer panel being lit.
3.21.1 Diagnostic Control Program (DCP) Halts
3800 Ready -- enter any valid command.

3801 Bad condition code received from alternate console.
Enter continue command (B),6,(I), (I) ~

3802 Program check -- see MAP 3871.

3803 Machine check -- see MAP 3871.

3804 Power thermal warning.

3805 Program termihated -- enter any valid command.

3806 Invalid request -- enter any valid command.

3807 Alternate console is off during testing.

3808 Alternate console is on and test is complete.

3809 Unexpected interrupt -- RO level 3 contains the
interrupt status byte. Location 180A contains the
MAP number. '

380A Start -- the program has started.

380B Diskette error -- IPL and try again. If it still
fails, try a different diskette.

380C Program not found -- there is no VTOC entry for the
requested program.

3810 Was not expecting reply (F command) data.

3813 Received a command sequence -- to execute, press the
console Interrupt switch.
To delete the command, change the buffer contents and
press the console Interrupt switch. Halt 3814 will be
displayed and the command can be entered again.

“3814 Enter data.

3815 Cannot continue execution -- IPL and try aéain. If it
still fails call for assistance.



3816

3817

FFFF

O OO0 O00O00O0CcOCOoO0O0

Change keyboard definition for 4978 display. Press any
key within 15 seconds and halt 3817 will be displayed.

Press the key requested for keyboard definition.

Command or reply has been accepted.

3.21.2 Configurator Halts

3820

3821

3822

3823
3824

3826

3827

3828

3829

382A
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This diskette has not been configured before. Enter
continue command. (B),6,(I),(I)

Enter alternate console device address and device type.
Example:

(B) ,1F,(1),(B),0040,(1),(I) to assign TTY as alternate
console or:

(B),1F,(I),(B),0000,(I),(I) to assign programmer

panel as alternate console

Configuration Error(s) on System. Reply with one of
the following:

01 = Terminate

02 = Print all errors
03 = Print options

04 = Bypass TCS errors

(B),1F,(1I),(B) ,XX00,(I),(I) where XX = chosen option.
Invalid Entry. Enter the correct entry.

Select console.

00 = 3101 Display

01 = 7485 Model 53 Display

02 = 7485 Model 63 Display

03 = 4975 Model 01l Line Printer
04 = 4975 Model 02 Line Printer

Changes Not Saved. Enter 0D to save the configuration
table: (B),1lF,(I),0D00,(I),(I) Enter 05 to terminate
(changes made will be lost): (B),1lF,(I),0500,(I),(I)

Enter Correct Processor Type.

22 = 4952 processor
23 = 4953 processor
25 = 4955 processor

(B),1F,(1),(B) ,XX00,(I),(I) where XX = processor type.

Device Address or Type incorrectly entered. Enter
correct parameter.

No Device. Program did not find device entered. Make
entry again. Enter the correct device address.

Secure the Customer Interface. Enter continue command
when customer interface is secure. (B),6,(I),(I)
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382B

382C

382D

382E

382F

3831

3832

3833

3834

Is an OEMI Card Installed? Reply 00 = no, 01 = yes.
(B),1F,(1),(B),0000 or 0100,(I),(I)

Copy Configuration Table to Another Diskette? Reply 0D
to copy table or 05 to terminate..
(B),1F,(1),(B),0D00 or 0500,(I),(I)

Is Floating Point Feature Installed? Reply 00 = no,
01 = yes. (B),1F,(I),(B),0000 or 0100,(I),(I)

Option Table is Available for Entry. Enter option
table information per the following:

01 = Print table

02 = Delete

03 = Change

04 = Alternate console*

05 = Terminate

06 = Processing unit type
07 = Two-channel switch

08 = Storage size’

09 = Print system equipment**
0A = Add

0B = Bypass option table
0C = Configure system*, **
0D = Diskette write*

OE = OEMI

OF = Floating point

10 = Combine

(B),1F,(1),(B),XX00,(I),(I) where XX = chosen option.

Initial Auto Configuration. The diskette has an
alternate console assigned. The initial auto
configuration must be completed. Enter 6 to continue.
(B),6,(I),(I)

Enter Station Address ID = XY. X = cable address
(0 - 3), Y = station address (0 - 3). -

Programmer or CE Console is the Assigned Alternate
Console. Enter 6 to continue. (B),6,(I),(I)

0IO (Operator I/0) Condition Code. R3 = condition
code, R4 = AATT where: AA = device address and TT =
device type :

Error - More than one two-channel switch disappeared
after a select switch was changed. If there is no
alternate console, enter 6 to continue. ’
(B),6,(I),(I)

*A new alternate console definition or system confiquration must
be followed by a diskette write to save the new information on
the diskette.

**CDC SMDs and MMDs must be powered on.

/,
S
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3835

3836

3837

3838
383A

383B

383C

383D

383E

3839

3840

3841
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O 000000000 0O0

Interrupt Condition Code. R3 = interrupt condition
code, R4 = AATT where: AA = device address and
TT = Device type

Is Customer Using Common I/0? Reply 00 = no, 01 = yes.
(B),1F%,(1),(B),0000 or 0100,(I),(T)

Error - A two-channel switch did not disappear after a
select switch was changed. 1If there is no alternate
console, enter 6 to continue. (B),6,(I),(I)

RPQ Diagnbstics are Installed on System.

Select Entry Number in Configurator Table to be
Altered. Enter (B),1F,(I),(B),XX00,(I),(I) where:
XX = table entry number.

Enter the Desired Entry. Format is:
AATT,(I),(B),0000,(1),(B),IDID,(I),(B),0000(I),(B),0000,
(r),(s),0000,(x),(B),0000,(1),(B),IDID

where: AA = device address, TT = device type, IDID =
device read ID code.

(B),8F,(I),(B),entry per above,(I),(I)

Error - Cannot find reflected two-channel switch. If
there is no alternate console, enter 6 to continue.
(B),6,(I),(I)

Insert the FROM Diskette. Used with the merge function
(10) and the print configuration function (20). Insert
the FROM diskette in the disk unit and answer 01 when
complete. (B),1lF,(I),(B),0100,(I),(I)

Insert the BASIC Diskette. Used with the merge function
(10) and the print configuration function (20). Remove
the FROM diskette, insert the BASIC diskette and answer
01 when complete. (B),l1F,(I),(B),0100,(I),(I)

Device Address of other equipment manufacture attachment
card. Configuration program found other equipment manu-
facture attachment card installed. Enter the device
address.

Error - A device is in the hardware, but not in the
configuration table. Level 3, R3 contains the address
(AAOO). Level 3, R4 contains the ID word. Record the
contents of R3 and R4. Enter the continue command.
(B),6,(I),(I).

Error - A device is in the table, but not in the
hardware. Level 3, R3 contains the device address and
configuration table entry number (AAEE). Record the
contents of R3 and enter the continue command.
(B),6,(1),(1).
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3842 Error - The ID word received does not match the ID word
stored in the configurator table for this address.
Level 3, R3 contains the device address and config-
uration table entry number (AAEE).
Level 3, R4 contains the ID word received.
Record the contents of R3 and R4.
Enter continue command. (B),6,(I),(I).

3843 Error - An entry in the configurator table has a device
type and device ID that do not match.
Level 3, R3 contains the device address and config-
uration table entry number (AAEE).
Record the contents of R3 and enter continue command.
(B),6,(I),(I).

3844 Error - Received a bad condition code in response to a
Read ID command.
Level 3, R3 contains the device address and condition
code (AACC).
Record the contents of R3 and enter continue command:
(B)IGI(I)'I(I). 7

3845 Error - Two-channel switch was in the wrong position.

If there is no alternate console, enter 6 to continue,
(B),6,(1),(I)

3846 Enter New Configurator Table Data:
(B),8%,(1),(B),0001,(1),(B),0203,(1),(B),0405,(I),(B),
o607,(1),(B),0809,(1),(B),0A08B,(I),(B),0C0D,(I),(B),
0EOF, (I),(I)

3848 Error - Entries do not agree. Rl = entry address of
FROM table, R2 = Entry address of TO table.

3849 Alternate Console Error. The response from the
alternate console to a Read ID command does not match
that of a supported console device.

Level 3, R3 contains the device address and type read
from the configurator table (AATT).

R4 contains the response from the read ID command.
Record R3 and RA4.

Enter continue command: (B),6,(I),(I)

Halt 382E will be displayed.

If R3 has the correct device address and type for the
alternate console, the console is returning a bad ID.
Enter: (B),1lF,(I),(B),0500,(I),(I), the configurator
then terminates at halt 3800.

Enter the assign programmer console command:
(B),0005,(1),(I), this disables the alternate console.
If R3 does not contain the correct information, change
the alternate console bytes at address 3008 and 3009 to
the address and type for the console device.

To write the record to the diskette, enter:
(B),1F,(I),(B),0100,(I),(I)
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384A Configuration Table is Full.

384B Configurator Chain (Byte 02 Bit 1) is Too Long. See MAP
3880,

384C Configuration Display Message. See alternate console
display for message.

384D The VTOC Does Not Contain a Configurator Table (U38F1l).
Load the general utility program (38F9) and copy 38Fl
from another diskette.

384F Duplicate Address AA, Entry EE and EE. There is a
duplicate address in the configuration table. If there
is no alternate console assigned, Level 3 R2 has the
device address, R3 and R4 have the table entry
numbers. Enter 6 to continue. (B),6,(I), (1)

3850 Enter Inner Storage Size.

03 = 16K
07 = 32K
0B = 48K
OF = 64K

(B),1F,(I),(B) ,XX00,(I),(I) where XX = 03,07,0B, or OF

3851 1Is Address Translator Installed? Réply 01 = yes,
00 = no. (B),1F,(I),(B),0000 or 0100,(TI),(I)

3852 Enter Outer Storage Size. O0XXX = decimal number of 16K
outer storage blocks.
(B),1F,(I),(B),0XXX,(1I),(I)

3853 ACCA SL Installed (Async Control Comm Adapter, Single
Line). ©See MAP 13,

3854 AACA ML Installed (Async Control Comm Adapter, Multi-
line) See MAP 13

3855 BSCA SL Installed (Bi-Sync Comm Adapter, Single
Line). See MAP 13.

3856 BSCA ML Installed (Bi-Sync Comm Adapter, Multi-
line). See MAP 13,

3857 SDLC Installed (Synchronous Data Link Control).
See MAP 13,

3858 Error - The specify code entered is not correct.

3859 " Error - The specify code entered is correct but does
not match the card.

385A Remote IPL? Reply 00 = no, 01 = yes.
(B) ,1F,(1),(B),0000 or 0100,(I),(I)
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385B

385C

385D
385E
385F
3860
3861
3862

3863

3864

3865

3866
3867
3868

3869

386A

386B

386C

3-72

Error - A multiline controller has an address domain.
See MAP 13.

Error - No interrupt. See MAP 13.

Two-Channel Switch Console Message. Change the select
switch to the processor you are using. See MAP 13,

Two-Channel Switch Console Message. There is more than
one two-channel switch console installed. See MAP 13.

Two-Channel Switch Console Message. There is at least
one two-channel switch console installed. See MAP 13.

Programmable Communications Subsystem Error Message.
See MAP 13.

Programmable Communications Subsystem Error Message.
See MAP 13.

Programmable Communications Subsystem Entry. See MAP
13,

Is Alternate Console Being Used Installed as Common
I/0? Reply 00 = no, 01 = yes.
(B),1F,(1),(B),0000 or 0100,(I),(I)

Is a Programmer or CE Console Installed on the
Processor Being Used? Reply 00 = no, 01 = yes.
(B),1F,(1),(B),0000 or 0100,(I),(I)

Is Alternate Console Being Used Installed in Farthest
Common I/0? Reply 00 = no, 01 = yes.
(B),1F,(1),(B),0000 or 0100,(I),(I)

The Alternate Console Disappeared After the Two-Channel
Switch was Changed. See MAP 13.

The Alternate Console Did Not Appear After the
Two-Channel Switch was Changed. See MAP 13,

The Alternate Console Did Not Disappear After the
Two-Channel Switch was Changed. See MAP 13,

Obtain a Programmer or CE Console. The configuration
program needs a programmer or CE console to continue.
The configuration program has been terminated.

ML COMM Installed (Multiline Communication). See MAP
13.

Tape drive device address 00 = NRZ1l, 01 = Dual FF = PE,

Multifunction attachment installed. See MAP .13,

S T2 U U N
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3.21.3 MAP Diagnostic Integration (MDI) Halts

3C01

3C05

3C06

3C08

3COE
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Enter address of device to be tested.

® From operator/programmer panel:
(B),1F,(I),(B),XX00,(I),(I)
® From alternate console: FXX

Enter starting step number for loop

® From operator/programmer panel:
(B),1F,(I),(B),XXXX,(I),(I)

® From alternate console: FXXXX

Enter ending step number for loop

® Same procedure as halt 3CO05

Device at address entered in halt 3C0l is not the

type address tested by the requested program.

Enter the correct address.

No device of that type was found in the configurator

table, or the MAP executed and attempted to load a MAP
not in VTOC.

( ™

AN
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3.22 ERROR ABORT MESSAGE

When a diagnostic is aborted,

- abort message is displayed as shown in the following format

example:

ABOR
TEST
4272
DCBO
0000
CSsSo
36E3
I3C00
Where:

TEST

EXIT

DEV
cc
ISB
STEP
DCBO

Csso

T TEST
EXIT
309E
DCB1
0000
Cssl
0000
MAP=422

0

an error abort message is generated.
If a display station is assigned as the alternate console, the

DEV cC
0024 0703
DCB2 DCB3
0000 0000
Css2 Css3
0000 0000
STEP=0001

ISB

0024
DCB4
0000
Css4
0000

STEP
0001
DCBS5
0000
Css5
0000

4040
DCB6
0000
CSsé
0000

4040
DCB7
3694
Css7
0000

= Test unit ID of the routine executing at time of
abort.

= Exit address (last address entered in R6 by a
Branch and Link instruction).

= Device address.

= Condition code.

= Interrupt status byte returned,

= Step
- DCB7

- CSss7

if

any.

number being executed at time of abort.

Device control block bytes.

Cycle steal status bytes‘if
(refer to Cycle Steal Status, Appendix A

of this manual for significance of the

available

various cycle steal status words).

NOTE

If diagnostics end abnormally with no message
or a meaningless abort message, retry the auto
replace

I/0 cables, Bus In (A2A04) and

tests.

attachment card,
Bus Out (A2A03) cards one at a time until problem

If the problem persists,

is corrected.

Verify switch and jumper place-
ment per attachment card installation procedure,
section 2 of this manual
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If using the Series/l operator/programmer panel as the assigned

alternate console, the error abort message can be read from
memory as follows:

| 1. Press Stop switch; Stop indicator lights.
2. Press Level 3 switch.

3. Press R3 register switch. LED indicators will contain
starting memory address of the error abort message.

NOTE
The first word at this address con-
tains the test unit ID. The other
23 words shown in the error abort
. message example follow in sequence.
4., Press SAR switch.
5. Enter memory address via input switches.

6. Press Store switch.

-Press Main Storage switch. Contents of memory address
displays in LED indicators.
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SPARE PARTS LISTS 4

This section contains spare parts lists for the various configura-
tions of the mini module drive, its attachment card and spare
parts lists for the optional FDDs and their attachment cards.

NOTE

The spare parts lists apply to the fol-
lowing equipment numbers as indicated:

Equipment No. SPL No.
BG702-A/G "~ 66308076
BG702-B/L 66308075
BG702-D /H 66309080
BG702-F/M 66309082
BR812-A 66304591
BR812-B 66304592
FA740-C 66310646
FA741-A 66308078
BG702-C/BG702-J 66308074
BG703-A 22245485 I
BG703-B 22245484
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DWN R. Trautman|2-?9 TITLE PREFIX [ DOCUMENT NO. REV.
e St T — %2%28%1?3? SPARE PARTS LIST MMD spL | btb3oaows’ J
MEG LAY [P [TRTS FIRST USED ON
APFR | C2 a0l e CCDE 1284T SHEET
< il poxe pr2z7s| 52810 BG702A/B67026 1 of 3
SHEET REVISION STATUS REVISION RECORD
3 2 1 REV ECO DESCRIPTION DRFT DATE APP
AlAA A 1327/-40 | geipasED ciass W | /. |p2e79)oy-
BBle| |B|3828 | reviseD PerEco [Pkl o K4
BIBIB| |5 | wur-rd| 7ennscee 7o pss | / || 7854
clB]|c C | 1175 | ADD FN 2u «%” -3 -8o %4
D[O[D| |ofoes [REVISED PE =co | 9158l
DIE|E|" | E |O1OD6|REVISED PER ECO|CAK 1o/ ¢ F
D|F|F F|-1g |[REVISED PEr o |CAYro&| cf
pelal [clom4|ueoate 318,19 [cadzns|8y
DR[| [a o239 |[urDATE N3 |\ |9-288] $ny
olrl7| |7 lorziz lvrmwre mns |18 |32edPA
NOTES
EQUIPMENT CONFIGURATOR —-moeee- 15631729 /15632193
TOP LEVEL ASSEMBLY =-mmoe-c—me- 15631779 /15632194
DETACHED LISTS
AarrsomEv e Y aTED m us A
CONTROL DATA CODE IDENT DOCUMENT NO. REV.
52810 SHEET 2 of 3 sPL £L30807 T
FIND PART QUANTITY REQUIRED ng’ NOMENCLATURE SPECIFICATIONS,
NO. |IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
1 [92314129 3 ‘ | Drive Belt
2 |bl408Y488 1 Motor Brake Assy
3 32397104 1 Module Assy
Y | 92009300 1 Brake Mag Friction
5 |bL408457 1, Harness Assy
b
? |22245230| 1 Power Supply Assy Modifled
| 8 |b1408181 | Switch Box Assy
9 2245584 1 Logic Chassis Assy
10 |90446056 | 2 BD Assy 9ABD
11 |90446059 | 3 BD Assy 9ACD
12 90446062 | 1 BD Assy 9ADD b
13 |9044b0LS | Y BD_Assy_ FAED
1Y 19044L0Ls | 1 BD Assy 9AFD
15| 5928502 | 8D power anp_ 25V
b PL93510e | b BD Urite Pl O BFFX
17 | 71934705 | ¥ BD Resd PLO _EFEX
18 |?935523 | 3 BD Fault _ UFGX
19 |76962323 | 1 BD MPL ¥@X:
2p | 7673905 | BD Servo EKBX
ArTIN REV. 071 PRINTED 18 U 5.4
— - N . ~ N PN \ \
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CONTROL DATA CODE IDENT - s . DOCUMENT NO. REV ‘
B 52810 of 3 P bb30807% f_,
FIND PART QUANTITY REQUIRED Ug;T ’ NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
! pu | 70117607 | 1 PUR Selector Assy
22 | S408bL0Y 1 BD Read Anal.ENRN
o3 | suosszom | 1 BD Write SEL_GNGN
24 | 54086501 | ) 8D Digit RD BNSN
25 | Q4851405 1] Fan. Cooling
2b | 4731400 3 | - BKT MOTOR PIVOT
AA3tEr REV. 871 : ‘ PRINTED % U5 A

62946905 F -3




62947905 H

DOCUMENT NO.

OWN R .T_Trautmanl 2-29 TITLE PREFIX REV.
CHKD | €. Trewtren |01
Ene D e 15007 79 CORPORRTION: SPARE PARTS LIST MmD spL|  wL30807s 7
MEG Liad. 1o-1} FIRST USED ON
APPR iCé?gi&‘ENT SHEET
S N a7 Ve 2278 BG?02B /BG?DaL 1 of 3
SHEET REVISION STATUS REVISION RECORD
3 2 1 REV ECO DESCRIPTION DRFT DATE APP
1 Ay i
AIANIALA |1347/-¢¢ | RELEASED CLASS ‘W / ’é 7”"’4.
[RRYA ol
B|B|B|B [13828 |REVISEQ PER Eco  |35|piy Y|
B|B|8| 8| pu7-v9|7eAnscee 70 psg| /| Yy A
clslclc 1175 ADD FN 2k gl | 7:3-80 0;/
D|D| D] D] 01198 | REVISED PER ECO| /| 9158 Gt
DIE|E| E |ol056| REVISED PER €Co| cK|'ohhd cF
DIFE|F| F| o178 | REVISED PER ECO| CK |- o f
D|G[ G & [o=\4- [UPDATE 3,18,19 [CAYe-ra|¥n.
D{H|H] H [01299 |UPDATE F/N 3 | 92488
DITIV\TNT |or3F2 | vrPoR7=E v D | vp |3-2-82 Q/M.
PSG | Divisipbn
controls this dccumqnt
asof__12-//¢19
AAL291
NOTES
EQUIPMENT CONFIGURATOR —--oee 15631731 /15632201
TOP LEVEL ASSEMBLY —mmeemoeene 15631781 /1532202
DETACHED LISTS
AAIBO REV. 8 71 PRINTED IN U.5.A,
CODE IDENT DOCUMENT NO REV
CONTROL DATA 52810 SHEET 2 of 3 SPL 6bL308075 j"
FIND|  PART QUANTITY REQUIRED vl NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
1 |923141e9 | 1 Drive Belt
2 |b14Dauaa 1 Motor Brake Assy
3 82397106 1 Module Assy
32009300 1 Brake Mag Friction
5 |b1408457 1 Harness Assy
b
2 EEE_‘ISEBIJ 1 Poyer Supply Assy Modified
8 LELYNALAY 1 Switch Box Assy
9 | 222455884 | 1 Logic (hassis Assy
q0yyegsy | b BD Assy 9ABD
11_|90446059 | 3 BD Assy 9ACD
12 {90446062 | 1 BD Assy 9ADD
13 90446065 | ¥ BD Assy JAED
14 1904450L8 1 BD Assy FAFD
15 | 54286502 | BD Power AMp CZSV
1b_|?63935102 | BD yrite PLO BFFX
17 176934705 | o 8D Read PLo EFEX
18 |?6935583 1 BD Fault MFEX
19 [?b9k23323 1 BD MPU RIBX:
20 | 76971905 1 BD Servo_ EKBX
AA3ISI REV. 8/T1 PRINTED IN U.5.A.
N -~ . TN N f’\ ~ \_k PN ~



-

D200 0000000000000 C

CODE IDENT DOCUMENT NO. REY—
52810 SHEET 3 of 3 sPL £L308075 1
PART QUANTITY REQUIRED U NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
21 |?0337607 | 1 PUR Selector Assy
| 22 | 54086104 | ) I D O e O R BD Read Anal. ENRN
23 | 5408570k B REn I BD Urite SEL GNaN
24 |5408kLS0) 1l It AU BD Digit RD BNSN N ]
25 yabpiuos | 1 N L Fan. Cooling
2b |u?3plvb0 | 3 | | | S O O P O O BKT MOTOR PIVOT ]
anrin mev. e PRINTEC IN U.5.A-

62946905 F 4-5




62947905 H
2::0 LIrau TITLE PREFIX | DOCUMENT NO. REV.
ENG - ; SPARE PARTS LIST MMD spL | LbL3049080 H
MFG (o, ll-§ FIRST USED ON
APPR | L etpavonsny CODE IDENT SHEET
T- N He Vo277 52818 BG702D /BG202H 1 0f 3
SHEET REVISION STATUS REVISION RECORD
3 2 1 REV ECO DESCRIPTION DRFT DATE APP
AlAIATA l13¢7/-¢¢| Reveasep ciass A | /. %& 4
8|ale] B[ 12828 [Revisep PER Eco |WiSlw, o b4l
B|B|B| Bl wnr62 | rosvseee 7o £ss |/ (Pifhy
CIC|C| C|O1222|REVISED PLR ECO| /7 |24+
c|D|D] b|ol246 |REVISED PER ECO| / |oaso|tes
C|E|E] E [OIlT8 |REVISED PER £C0|CAL n-1080f ¢
ClF|F|F |O®14 |UPDATE 318,19  [CAY|2Am8 Y
ClG|G| G |0R99 |(UPDATE F/N3 [CAK|2-258I[8am
<\ || \orsez \wrpare v o | pali-2eg Q0
PSG Division
controls this document
asof_12-//119
AAL291
NOTES:
EQUIPMENT CONFIGURATOR —---om-ee 15631732 /15632195
TOP LEVEL ASSEMBLY mome-omememee 15L31782 /15632196
DETACHED LISTS

AA3180 REV. 8/71

PRINTED IN U.S.A.

CONTROL DAIA CODE IDENT DOCUMENT NO. REV.
: ; 52810 SHEET St | e309080 Ve

FIND PART QUANTITY REQUIRED uNeT NOMENCLATURE SPECIFICATIONS,

NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL

1 }92314129 11 Drive Belt

2 |bb30Pbug 1l Motor Brake Assy

3 | 823972042 Hodule Assy

y 92009300 | 1 Brake Maqg Friction

5 | bl4paus? [ Harness Assy

L 1

7 |2zeuyse3a |3 Power Supply Assy 120V

8 |blyosisy (b Switch Box Assy

9 2agyssay [ Logic Chassis Assy

10 | 90446056 § 3 BD Assy 9ABD

11 | 90446059 |1 BD Assy 9ACD

12 | 9044k062 |1 BD Assy SADD

13 90446065 | L ’ BD Assy GAED

14 | 90446068 |2 BD Assy 9AFD

15 [sypapsnp [ BD Power AMP CZSV

16 | 76935102 |2 BD Write PLO BFFX

17 {76934705 |3 BD Read PLO FFEX

18 | 78935523 14 BD Fault HFGX

19 | 76962323 |, ap mpy ¥UBX

20 | 76971905) 3 BD Servo EKBX

Ard(a1 REV. 071 : PRINTED N U-S.A.
oo - 7N SN N

4-6 e



O O

O

O OO0 00

CODE IDENT DOCUMENT NO. REV
52810 SHEET st 6L309040 -

FIND PART QUANTITY REQUIRED Ug::T NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
21 70117600 1 PUR Selector Assy

2g | 54086104 | 1 BD Read Anal. ENRN

23 | 5408570k | ) BD Write SEL GNGN

24 | su08Ls0L | b BD Digit RD BNSN

|85 | 9yahiyas |1 Fan, (ooling

¢b | /3klu00 1 3KT MOTOR PIVOT

AAIS1 REV. 8/71

62946905 F

PRINTED IN U.5.A.

O




62947905 H
DWN conTRoL 0aTA BEEE PREFIX | DOCUMENT NO. REV
e IR SPARE PARTS LIST MMD SPL £L309082 Py
MFG FIRST USED ON
APPR CODE IDENT SHEET
< I Jie O Vo217 52810 BG702F /86?02M 1 Of 3
SHEET REVISION STATUS REVISION RECORD
3 2 1 REV £CO DESCRIPTION DRFT DATE APP
A|ATA] A |13¢2/-9¢| RELEASED class % | / ’%7/5 i
B|B|B| B |[I1?82® |REVISED PERECO  [7:53 Ve, &ﬁ#‘i‘
8|88\ B | 10w -9\ 7es0508 70 36 | / | P | 2K
ClClC|C {01222 REVISED PER ECO | / [¥4s4)
C|D|D| D|0I24 G| REVISED PER ECQ / |o-assolfdr/
ClE|E| E [O\V\78 |REVISED PER ECO|CAL|z-o8 CF
Ly
ClF[F[ F [om®\4 [ tPOATE NO- 308,19 |cAt [e-17s! [Eam)
clc|e|e 01399 |UPDATE F/IN 3 |AHL |35381F4H
|| st |or32 | momre ave | g 3222 YA
— P§g Divisjon
controls this dpcument
asof__12-//-19
AM291
NOTES:
EQUIPMENT CONFIGURATOR —m—oeeeme 15631734 /15632203
TOP LEVEL ASSEMBLY-remcccmmcaeee 15631784 /1532204
DETACHED LISTS

AA3IBO REV. 871

PRINTED IN U.S.A.

CODE IDENT DOCUMENT NO. REV
. 52810 SHEET wL bb309082 P

FIND|  PART QUANTITY REQUIRED U NOMENCLATURE SPECIFICATIONS,

NO. [IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL

1 92314129 (L Drive Belt

2 |6b307649 | ) Motor Brake -Assy

3 8239710k | 1 Module Assy

Y 9200930 | 3 Brake Mag Friction

5 614084L7 1 Harness Assy

b

? 2zausaldg 1 Power Supply Assy 120v

8  |b61408181 1 Switch Box Assy

9 22245584 P Logic Chassis Assy

10 9044605k 1 BD Assy 9ABD

11 |9044&059 1 BD Assy 9ACD

12 }9044L0kL2 1 BD Assy 9ADD

13 1904460LS BD Assy 9AED

1y |9044L0LS 1 BD Assy 9AFD

15 |5428k502 1 BD Power AMP €zZSV

16 76935108 1 BD Write PLO BFFX

17 76934705 1 BD Read PLO EFEX

1 |7w935523 | 4 BD Fault WFSX

1 76962323 | 4 ap mpu Y4BX

20 | 76971905 | ¥ BD Servo EKBX

AAIN REV. 8/71 PRINTED IN U.5.A.
TN RN TN N ™ ’\\ /\ \/-\ ‘," N N SN ™
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O O O O O O

O C O

O O

ONTROL: DATA CODE IDENT DOCUMENT NO. REV.
SHEET SPL
52810 bb309082 C
FIND PART QUANTITY REQUIRED T NOMENCLATURE SPECIFICATIONS,
NO. |IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
21 | ?0117&00| 1 PUR Selector Assy
22 | 5408630y |1 BD Read Anal. ENRN
23 15408570k |1 BD Yrite SEL GHNGN
24 1oynA6LSsNY |1 BD Digit. RD BNSN
25 | 9486340501 Fan, Cooling
¢b | 4/3bLUOP| 1 3KT MOTOR PIVOT
1
AA3I81 REV.8/71

62946905

F -+

PRINTED IN U.S.A.
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62947905 D
owN_ |R.Travtman 1107200 By fioLE PREFIX | DOCUMENT NO. REV.
CHKD 19/34 . A
ENG FDD COMBO 208V SPL bb30459)
MFG FIRST USED ON
APPR £ M, plos J/-2-79 | CODE IDENT BRBLZA SHEET
C.F. fl’mﬂ} J-2-7¢] 15920 lTaf 2
SHEET REVISION STATUS REVISION RECORD
2 |1 {rev ECO DESCRIPTION DRFT | DATE | app
//,
AlA|A 11397/49| reveaser cuss A | 7 [t lebs
42,
A|ALA | pur-es vEANsEEe 70 P36 | - /"7974!8"
PSC Division
controls this document
asof_12-18
M9
NOTES:
EQUIPMENT CONFIGURATOR - 15632308
TOP LEVEL ASSY - bl40a832S
DETACHED LISTS
AA3120 REV. 8/71 PRINTED IN U.S.A.
CODE IDENT DOCUMENT NO. REV.
CONTROL DATA SHEET SPL
15920 2 bb304591
PART QUANTITY REQUIRED U NOMENCLATURE SPECIFICATIONS,
. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
1 | ?7618000 | 1 FDD Assy MPI
2 | 61408154 | 1 Power Supply
3 | 75293203 [ 1 Belt - Drive
AAI81 REV. &/T1 PRINTED IN U.S.A.
_ . N - RN ~
N TN \ N \ \ \ .l/‘\ ,/ N !
7 Vi / \, / /

4-10
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O O O

DWN TITLE PREFIX | DOCUMENT NO REV
CHKp
ENG FDD COMBO 120V SPL bb304592 'B
MEG M "FIRST USED ON
APPR V[ A [/-2-79] CODE IDENT . SHEET
CoF. éﬁﬁn‘ z-7¢] 1593p BRA1ZH 1 0f 2
SHEET REVISION STATUS REVISION RECORD
2 |1 [rev Eco DESCRIPTION DRFT | DATE | aPp
- .
A|A|A [713¢2+-49 | reLeasep cLass '5 g | 12k
AODO TO CASEL 72,
AlARI A [0117-66 | 7 pNsSEEL _TO PSS /0/& ”;%
Z
B|B| B | 282 - |FN2 WAS 61408326/ cAr| %24 [cF
. i
—_Pse | Divisign
controls this dorument
asof 12-4-18
AM291
NOTES:
EQUIPMENT CONFIGURATOR - 15bL3101°7
TOP LEVEL ASSY - b1l40832L
DETACHED LISTS
_AAJIB0 REV. 871 PRINTED IN.U.S A
CODE IDENT DOCUMENT NO. REV.
SHEET SPL
15920 2 bL304592
FIND|  PART QUANTITY REQUIRED unr NOMENCLATURE SPECIFICATIONS,
NO. |IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
1 | 77618000 | ) FDD Assy MPI
2 [bl408155 Power Supply
3 | 75293203 [ Belt - Drive

AA3ISY REV.M/T)

62947905 G

PRINTED IN U.S.A.
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62947905 H 4-12 e
owN__|R.Trautman LO/?9 N ENIRINTY TITLE PREFIX | DOCUMENT NO. REV
NG [D. wmde 04579 MMD ATTACHMENT CARD -~ SPL SPL bb3)0bYh ~
MFG Harvs ot g FIRST USED ON
APPR - U, //-2-79] CODE IDENT SHEET
C.rX. E‘fm[ﬁ; 2810 FAZ40C 1 0f 3
SHEET REVISION STATUS REVISION RECORD
2| a| 1|rev ECO DESCRIPTION DRFT | DATE | APP
oo|co|oo [Seoes/-1| RELEASED CLASs B8 |~ ’% )
— — 7
| ATAT A 13977-%8 | Feeansso cirss X | _7 V7279 |[Reh
. /2 y
AR A |1017-68 |repyspee 7o pss | / /]]779
B|B | Blio2- [ TLA was wb3DaR1E L |5-7-%0 | W
ClCliC |ov2i2 | UPDATE PER ECO CRLj4-3-8 02
O\lpl o | /567 |PRreeazot was 2apssmt | HE 8288 N8
clela| 59/ |t 2 wons waszz| #8 wrszli]
TR /S 222,
FIFIFIF (2671 1G58 50°¢ 22 | #8 [e-183004
PG Divigion
controls this dpbcument
asof_12-¢}19
AA4291
NOTES:
EQUIPMENT CONFIGURATOR —-ee—--eeea 15631335
TOP LEVEL ASSEMBLY —cmeemmoo____ 22aichla
- DETACHED LISTS
YA PrTED U A
: CODE TDENT DOCUMENT NO. REV.
CONTROL DATA o scer L o
- “0 a LL31L0LYE
FIND PART QUANTITY REQUIRED ey NOMENCLATURE SPECIFICATIONS,
NO. |IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
- TIITD
1 |apayapaa |2 Module W/Firmwareyy.g
2 222yauab REF Frame and Tape Assy
USE UWITH BG?02
3 L140a8507 | REF] Cablea I/70. 20 ft. DISK ONLY
USE WITH BG?03
Y 2220505k |REF CABLE 170 20 ft. FCC DISK ONIY
AAISL REV. /71 PRINTED IN U.S.A.
- — : . \ NN £ 3 B )



:
i
1
i
1
!
!

O 00000 O0

SN ONONOGHEONONS

CODE IDENT DOCUMENT NO. REV.
DATA SHEET =4
CONTROL 52axo 3 SPL bL310LYEL
DESCRIPTION EQUIPMENT USED ON PART NUMBER REPLACEMENT NOTES
PART NUMBER
FA?40C
MODULE ASSY W/FIRMWARE S/C CDL-C03 22245101 2aaihla BG?02 MMD only
S/7C Cou 22242091 2ceiabla B6702 MMD only
s/C C0s 2a22iehbla 22242bla BG?02 OR BG?03
Whig
AA3lLeS PRINTED IN U.5.A.
62947905 H 4-12.1/4-12.2 o
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NS

R TN 3 . -
OO0OO0OO0OCOO0OO00O0O0OO0
N N N ./ S L i L/ L
DwN PL Trautman | 2-79@5) ITLE PREFIX | DOCUMENT NO. REV
cnep (N> [1679| A (oal WFLEX DISK ATTACH CARD SPL LL308078 =
ENG . Jo-¢-73 |CORPORATION
MEG M - (-4 €IRST USED OM
APPR_| "5 )1 Here [/-279] CCDE I2€iT FAP41A SHEET 1 of 2
Soa] 52810
WE. S?f%ekw‘zi #-2-19
SHEET REVISION STATUS REVISION RECORD
211 REV ECO DESCRIPTION DRFT DATE APP
Ve
00(00||00 |$0003-§7| ReLEAsED cLass B |- '%'A b
A|A | A |1397/-48 | Bereassp cLhss A Ve /7% | ek
AOO Zo CABECE Z)
AR A |\ 0w767 | Tenpzree. 70 L5 | ~ %’/; o
B|B[B |oRsL |TLA was ce208082|0= Y |k
€1l | 109 FN 1 WAS bb3Oapaz ,8;0/ -9-&»%{#
DIDID| ov270|1tA was 11245077 |4 ]-2081] < F
EIE|E |05 A was 2224827|CAL |5781| $4.
FlelF 1597 | a2 wihs 23262 #5 P e 4l
PSG Divigon
controls this dpcument
asof_12-/0¢19
AA4291
NOTES
EQUIPMENT CONFIGURATOR —mmeemn 15631321
TOP LEVEL ASSEMBLY ———coomemee 22245547
DETACHED LISTS
AAJIB0 REV.8 71 PRINTED IN U.S.A.
- =3 TR CODE IDENT DOCUMENT NO. REV.
CONTRD DATA 52810 SHEET 2 of 2 SPL LL308078 V-
A, = 2 |
FIND|  PART QUANTITY REQUIRED eyl NOMENCLATURE SPECIFICATIONS,
NO. [IDENTIFICATION MEAS COR DESCRIPTION NOTES, OR MATERIAL

1 2B2HSSuR-

Module W/Firmware FDD

2 p2cu2ushk

frame and Tape Assy

AA3IBI REV. I/TY

62946905 H

PRINTED IN U.5.A. 8
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62947905 F 4-14
owN__[R. Trautman 2-7‘1{@5 TITLE PREFIX | DOCUMENT NO. REV
CHK Tyo o 1013 | CONTROL DATA
ENG Y SPARE PARTS LIST MMD SPL | bb30807Y
MFG ) 1o-t FIRST USED ON
APFR CCDE I0EnT SHEET

<. U/ Veerz;] 15920 BG702C/BG7024 1 of 3
SHEET REVISION STATUS ’ REVISION RECORD
3 2|1 REV ECO DESCRIPTION DRFT DATE APP
AlAAL A [13¢77-¢¢| ReLEASED cLASS B /. |#e
wiG
B|B BB | 13828 | REVISED PER Eco |¥M S0y [0
B| B| 8| 8| wn7-67 | 7eavsreé 70 R3S| / Yy, W
CiBiC|C|oti7s |REVISED PIR W | ~ |74,
. /.
C [(dp|D D 0305k BEWTSEPARER EEOT 'l I//h CF
Divis
controls
ssof. :
man
NOTES
EQUIPMENT CONFIGURATOR —-m-- 15631730 /15632197
TOP LEVEL ASSEMBLY —-——o—-eo- 15631780 /1,5532198 ’
DETACHED LISTS
AA3iBoREV. 8 T . PRINTED IN U.5.A.
CODE IDENT DOCUMENT NO. REV.
15920 SHEET 3 oF 3 SPL | Lu3nso7y D
FIND|  PART QUANTITY REQUIRED eyl NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
1 |92334129 | 3 . Drive Belt
1
2 |bl40848a Motor Brake Assy
3 ?303u4bL02 O D B e Module Assy
Y {92009300] 3 1 b Brake Mag Friction_.
S5 leluyagyg? | 1 e Harness Assy
L O
? L14084Y45 1 L Power Supply Assy
a 61408181 1 R Switch Box Assy
9 [blu08Y453 | 1 1.1 Logic Chassis Assy
10 {9044k056 | 1 L 1 BD Assy 9ABD
11 [90446059 | 3 Lol BD Assy 9ACD
12 [90446062 | 1 BD Assy 9ADD
13 [9044L0LS | 2 BD Assy SAED
Ly (90446068 | 1 . BD Assy 9AFD
15 54286502 . 3 BD Power AME CZSV
b [76935102 | 1 BD Write PLO BFFYX
1?7 76934705 | g BD Read PLC EFEX
s 7b935518 1 BD Fault TFGX
9 | ?e92309) 1 8D MPU JJBX
B0 [?L971905 | 1 [an Servo EKBX
AAIIN lEV.‘l/ﬂ PRINTEO IN U.S.A,
— ~ . N SN P 7 )\, . N ~ N\



O00000CO0O00OO0O00O0O0C

|
|

CODE IDENT DOCUMENT NO. REV.
: 15920 | %EET 3 oF 3 SPL | LL30a07y C
FiND|  PaART QUANTITY REQUIRED i NOMENCLATURE SPECIFICATIONS,
NO. |iDENTIFICATION MEAS . OR DESCRIPTION NOTES, OR MATERIAL
2l |70317607 1 PWUR SELECTOR ASSY
22 |syDakagy | 1 : BD Read Anal. ENRN
23 [54085706 | 1 BD Write SEL GN@N
24 |supabsoy | 3 BD Digit RD BNSN ]
25 |qyapiupns |1 . Fana Coolin§
2b [ 4?73bL3400 {1 BKT Motor Pivot

PRINTED IN U.3 |

62946905 F. 4-15




62947905 H

DWN T4/, N A TITLE PREFIX | B [ REV. |
TARD] [l 2-3/-%3 | CONTROL DATA SPARE PARTS LIST MMD SPL 22245485
IENG T3 . LATA Tz -21-53| CORPORATION A |
WG 1L farld-5 83 FIRST USED ON
|APPR] o -7 fa gl [« Cl TOENT BG703A SHEET 1 0F 3 I
|ORTG 52810 |
| SHEET REVISION STATUS REVISION RECORD |
|
| 312 ] 1 [REV ECO DESCRIPTION DRFT| DATE IAPP|
| ”
! } 5 } 01| 01 01} 01] =~ RELEASE CLASS B A0 |2-2/-E3 {??|
EC WAT 22395965
| A AV A ARSI iy & k1A LAORZET | O3£S 5}{
|
| A NAB NG | B Voo0-233 | et S5ET cens | B4 S-E3
! ’ |
I I I |
T DT I
|
| Ny
b ]
i ||
[
| [
(I I
|
: |
| ol
| [
I T A N N R N | | | | 1
“NOTES: .
EQUIPMENT CONFIGURATOR 2224549} |
TOP LEVEL ASSEMBLY =-=m-mcmme 22245471 |
| | |
| | DETACHED LI3TS |
| “CONTRUL DATA T CODE “TDENT DOCUMENT NO. T REV.|
CORPORATION I 52810 SHEET 2 of 3 SPL 22245485 |l A
TQUARTITY REQUIRED [UNTT]
FIND PART OF NOMENCLATURE SPECIFICATIONS,
NO. IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL
1 92314129 1 Drive Belt
2 61408488 1 Motor Brake Assy
3 82397201 1 Module Assy
4 92009300 1 Brake Mag Friction
5 22205061 1 Harness Assy
6
7 22245230 1 Power Supply Assy Modified
8 61408181 1 Switch Box Assy
9 22245584 1 Logic Chassis Assy
10 90446056 1 BD Assy 9ABD
11 90446059 1 BD Assy 9ACD
12 90446062 1 BD Assy 9ADD
[
13 90446065 1 | BD Assy 9AED
14 90446068 1 BD .Assy 9AFD
15 54286502 1 BD Power AMP CZSV
16 76935102 1 BD Write PLO BFFX
17 76734705 1 BD Read PLO EFEX
N R R TN YanN N \ N

4-16 e
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0000000000000 00C

| CONTROL DATA T TODE TDENT T T DOCUMERT NU. REV.
| CORPORATION | 52810 SHEET 3 of 3 | SPL | 22245485 A
II | QUANTITY lIlEOUIRED 1T ! ! |

FIND PART OF NOMENCLATURE SPECIFICATIONS,

NO. | IDENTIFICATION MEAS OR DESCRIPTION NOTES, OR MATERIAL

18 76935524 1 8D Fault XFGX ]

19 76962329 1 BD MPU AEJBX

20 76971915 1 BD Servo QKBX

21 70117607 1 PWR Selector Assy

22 54086107 1 BD Read Anal. HNRN

23 54085714 1 BD Write SEL RNQN

24 5408§502 1 BD Digit RD CNSN

25 94861405 1 Fan, Cooling

26 47361400 1 BKT MOTOR PIVOT

62946905 G 4-17 o




62947905 H
DN [/ B ra rreriedd 2-17-¢= TITCE PREFIX | B TREV. |
THRD e~ |2-z-¢35| CONTROL DATA SPARE PARTS LIST MMD SPL 22245484
ENG | <. tATIA _ J2-21-85 | CORPORATION ~ |
WFG 14,1, J fa |5 82 FIRST USED ON
APPR| /2 f.. .7 |4.5-2- | CODE IDENT BG703B SHEET 1 OF 3 |
URIG 52810 ]
SHEET REVISION STATUS REVISION I
3211 |REV] ECO DESCRIPTION DRFT| DATE APPi
11 01] 01] 01] 01 - S B S (272153 /A’i
T . EXA I aﬁ
1 01102102122\ /28 \rtr £ v fr408as71 8 |0 785§
} ; DAY ATl I e = Deod A R €
!
I } | {
|
| N
| N
| ||
L |
T T 1 | '
! |
Lo | |
| | l
O JN S N A - 1 i
" EQUIPMENT CONFIGURATOR ------ 222454490 |
TOP LEVEL ASSEMBLY ---------- 22245470 ]
| | |
| | DETACHED LTSTS |
| CONTRUL DATK DOCUMENT NO. REV.
{ CORPORATION 52810 SHEET 2 of 3 SPL 22245484 A
| “QUANTITY REQUIRED Iy -
| FIND PART oF NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR_DESCRIPTION NOTES, OR MATERIAL
1 92314129 1 Drive Belt
2 66307649 1 Motor Brake Assy
3 82397201 1 Module Assy
r
| 4 92009300 1 Brake Mag Friction
5 22205061 1 Harness Assy
6
7 22245232 1 Power Supply Assy 120V
8 61408181 1 Switch Box Assy
9 22245584 1 Logic Chassis Assy
10 90446056 1 BD Assy 9ABD
11 90446059 1 BD Assy 9ACD
12 90446062 1 BD Assy 9ADD
13 90446065 1 BD Assy 9AED
14 90446068 1 BD Assy 9AFD
15 54286502 1 BD Power AMP CZSV
16 76935102 1 BD Write PLO BFFX
{ |
17 76934705 1 BD Read PLO EFEX | |
o N YN ' N N -
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| CONTROL DATA [ CODE TOENT [ DOCUMENT NO. [ REV.|
| CORPORATION I 52810 SHEET 3 of 3 SPL ’ 22245484 { A
QUANTTTY REQUIRED IT
FIND PART oF NOMENCLATURE SPECIFICATIONS,
NO. | IDENTIFICATION MEAS OR DESCRIPTION . NOTES, OR MATERIAL
|
118 76935524 1 . BD Fault XFGX
19 76962329 1 BD MPU AEJBX
[
20 76971915 1 BD Servo QKBX
T
21 70117600 11 PUR Selector Assy
22 54086107 1 BD Read Anal. HNRN
23 | 54085714 1 BD Write SEL RNQN
24 54086502 1 BD Digit RD CNSN
25 94861405 1 Fan, Cooling
26 47361400 1 BKT MOTOR PIVOT
T
| |
T T |
[ | | |
|
|
I
|
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This appendix contains troubleshooting information for the mini
module drive. A Structured Analysis Method (SAM) format is used
to document the diagnostic tests and associated paper-only main-
tenance activities for the MMD. SAM listings numbered 7200
through 7261 cover the MMD diagnostic tests residing on the CDC
BASIC diagnostic diskette. MMD utilities on the diagnostic
diskette are documented by SAMs 72F1 through 72F3. SAMs 7270 and
up are paper-only listings that provide supplemental maintenance
troubleshooting information. The numbering scheme used for
identification of the SAMs is summarized as follows:

SAM XXYZ-x

Where: XX = 72 indicates a mini module drive SAM
= 0~6 indicates a diagnostic based SAM
= 7-9 indicates a paper-only SAM

A-E is not used

K K K K
n

= F indicates a utility procedure which is not a
diagnostic

Z = used for sequencing each SAM

X = used for sequencing individual pages within
each SAM

Examples: SAM 7200-1 is the first page of a MMD diagnostic
based SAM. The number 7200 reflects the actual
diagnostic test number. SAM 7270-1 is the first
page of a paper-only SAM, etc.

This appendix also contains an explanation of the SAM format, a
description of the MMD diagnostic tests and utilities, and cycle
steal status words. Information is organized as follows:

© . Explanation of SAM format -- Describes the format and
method of reading the SAMs.

© Diagnostic Test Descriptions -- Describes briefly each
of the MMD diagnostic tests and utilities contained on
the CDC BASIC diagnostic diskette.

© Cycle Steal Status Words -- Describes the significance
of each cycle steal status word.

e SAM Listings =~ A tabulation of SAMs covering the
diagnostic tests, utilities, and paper-only trouble-
shooting information. .

62947905 E A-1
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EXPLANATION OF SAM FORMAT

A SAM listing is a specialized format used to document the flow
of a diagnostic program and to present troubleshooting informa-
tion in a logical manner. Each SAM provides a sequential listing
of statements and/or questions that can be answered with a yes or
no response. The response made to a particular-question leads
the user to either the next question to be answered, or to a
specific action (or numerical sequence of actions) to be taken
for maintenance purposes.

Two versions of the same basic format are used, one that depicts
diagnostic program flow (figure A-1l) and the other that lists
troubleshooting information independent of a diagnostic program.
The second version is referred to as a paper-only SAM and is
shown in figure A-2. Any applicable assumptions or advisory
information is provided in the header information of the SAM.

To read a SAM, start at the top of the page and determine the
response for the question posed or condition being tested. Then
follow down the dotted line beneath the appropriate Y or N
response. Answer the next question, etc. until the action
numbers are reached. Perform the action(s) listed in that column
in numerical order to correct the problem.

RESPONSE FOR THE » PROGRAM FUNCTION CONDITION
CONDITION TESTED PERFORMED /BEING TESTED

62947918 01

PROGRAM STEP-—————\\\\
NUMBERS fagnostic is ayjtomatically linked from test 4200.

This
INDICATES THAT THERE IS
ONLY ONE CORRECTIVE @ Write top line. No cursor addressing.NCC-LQ?)
ACTION TO BE TAKEN AS N\mrz~@ Incorrect condition code for cycle steal status after

LISTED reset. Reseat/replace attachment card. Refer to
: section 2 of this manual for correct jumpering and
PATH TO FOLLOW FOR }: switch settings.
YES RESPONSE 003" ¥ N CSS word 1, Cursor address = 00002
004 : 1 Incorrect cycle steal status after cycle steal
write. Reseat/replace attachment card. Refer to
section 2 of this manual for correct jumpering and
e : switch settings. _A—./\———"\_/__~
013 Y N CSS word 1. Cursor address = 0000?
- 014 _1_ Incorrect interrupt status byte or cycle steal status
INDICATES SAM ls CON word 1. Reseat/replace attachment card. Refer to
- TINUED ON PAGE 2, v : section 2 of this manual for correct jumpering and
COLUMN A H switch settings.
\® DISPLAY STATION TEST SAM 4210-1

03388-1

Figure A-1. Diagnostic Program SAM Example
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When an error is detected by a diagnostic test, the failing pro-
gram step number is identified. The corrective action to be
taken is then determined by simply going directly to that step
number of the appropriate SAM and performing the action(s)
shown. All program steps preceding the failing step number have
executed successfully.

MAINTENANCE INDICATES FOOTNOTE
SYMPTOM/QUESTION (NOTES ARE LISTED ON
LAST PAGE OF SAM)
RESPONSE FOR QUESTION

BEING ASKED - —l -

STEP NUMBERS saM 4271 62947918
(USED FOR IDENTIFICATION RN
PURPOSES ONLY) This SAM assun\s power is applied and circuit breaker CBl does
INtG trip.
PATH TO FOLLOW FOR YES Blank screen (no video or raster) CONTRAST and
RESPONSE TO FIRST e @TENSITY controls have no effect? )
QUESTION . 002f: Y N Raster present (screen 1it) but no video?
003 : Q F Video display or control problem?
INDICATES THAT THIS IS 004 . : Y N Offline keyboard input problem?

THE ONLY ACTION TO BE ——
TAKEN

ACTION

Power on diagnostic error? (1)

Run auto tests (enter B4200). If unable to
establish communication, check I/O connectors,

reseat/replace attachment card. If problem
persists call for assistance.

Check for loose internal cable connections.

FIRST ACTION TO BE
PERFORMED IN THIS ———————
COLUMN

UNDERLINE INDICATES
THE LAST OF A NUMER-
ICAL SEQUENCE OF —_

ACTIONS IN AGIVEN

Check for correct seating of applications
module.

Replace applications module (para 3.3).

Replace logic/power supply board (para 3.4).

Replace keyboard assembly (para 3.1l1l).

Check INTENSITY and CONTRAST controls for open

circuit (para 3.13.2). Replace if open.
COLUMN

Check monitor PC board adjustments (para

3.8.2).

Replace monitor PC board (para 3.8).

Check Video Faston connector (J5 pin 6).
SECOND ACTION TO BE 716 ¢ 3 Check fuse F3 (3.0 A fast blow).
PERFORMED IN THIS 017 4 - Check for open CONTRAST control (para 3.13,2).
COLUMN -

018 1 Check 30 V Return Faston connector (J5 pin 2).

INDICATES SAMIS CON~- ——_|

;'I-é)r“LUUEﬂ'ﬂJNOA’Q\J PAGE 2, \

VISUAL DISPLAY/CONTROL PROBLEMS SAM 4271-1

03388

Figure A-2. Paper-0Only SAM Example

62947905 A A-3
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MMD DIAGNOSTIC TEST DESCRIPTIONS

The following paragraphs provide a brief description of the MMD
diagnostic tests residing on the CDC BASIC diagnostic diskette.
The first 13 tests are automatically linked together. (auto tests)
and the remaining tests require operator interaction (manual
tests). The auto tests execute consecutively beginning with the
test number entered and progressing until the last auto test has
been executed or until the first test error is detected. The
manual tests, including utilities, require a separate entry for
each test to be executed.

NOTE

Tests are initiated by entering a B
or a C followed by the appropriate
test number. Refer to the heading
Diagnostic Checkout in section 2 of
this manual for test initiation
procedure.

AUTO TESTS

7200 Channel Interface Test

‘This test checks for correct operation of direct program control
(DPC) commands such as device reset, read device ID, and
prepare. Verifies valid and invalid command status, tests for
interface data check and device not attached status. This test
is automatically linked to test 7201.

7201 Attachment/Series 1 Interface Test

This test verifies that proper cycle steal communications can be
successfully completed and correct status returned before any
valid commands are issued. An invalid (all zeros) DCB is issued
expecting the interrupt condition code to be 'unit exception'.
If unit exception is received the interrupt status byte (ISB),
bit 3, is examined for an on condition (DCB specification
check). A cycle steal status command is issued and words one,
two, and three are checked for proper content. If any of the
above results are not correct an error message is displayed con-
taining suggested corrective actions, or test 7220 is automati-
cally executed to define the problem in greater detail. This
test is automatically linked to test 7202.
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7202 Attachment/Disk Interface Test

This downline diagnostic contains two separate tests:

@ A wrap and disk reset command test that verifies the
capability of the interface to transmit and receive data
under both diagnostic commands (8700 and 873F). The test
then verifies the disk reset (8404) function. ’

® A sector/index test that verifies the presence of sector
and index pulses, and verifies that index, followed by 59
sectors, followed by an index pulse occurs.

This test is automatically linked to test 7203.

7203 Attachment Test

This test verifies that the prepare command can allow interrupts
on all levels. It also tests the cycle steal status command and
results obtained for correct contents, such as; interrupt status
byte (ISB), not ready and power off status bits, word 3 of cycle
steal status is zero, device control block (DCB) specification
check, residual address word, and storage protect if available.
It will force an invalid sector and invalid data address and
verify the results. This test is automatically linked to test
7206.

7206 Wrap and RAM Test

This test consists of downline diagnostics that:
© Execute a wrap test from the attachment card to the MMD
interface. This test verifies the correct operation of
the bus and tag lines to and from the drive.

© Execute a Z80 RAM test that verifies the correct opera-
tion of the 7280 RAM (addresses 4080 - 43FF) located on
the attachment card.

© Execute a buffer memory test that verifies the correct
operation of the data buffer (addresses 8800 -~ 8BFF)
located on the attachment card.

® Execute an internal RAM test that verifies the correct

operation of the ID RAM used for ID compare operations.
This test is automatically linked to test 7207.

62947905 A ' A-5
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7207

Write/Read Sector ID, and Data Sync Chéck-

This
data

This

7208

test consists of downline diagnostics that
stream to verify the correct operation of:

® The write sector ID sequence. -
® The read sector ID sequence.
e The sync check in a data field sequence.

test is automatically linked to test 7208.

Write/Read Data, and ID Skewed Test

This
data

This

7209

test consists of downline diagnostics that
stream to verify the correct operation of:

@ The write data sequence.

e The read data sequence.

® The write sector ID skewed sequence.
® The read sector ID skewed sequence.

test is automatically linked to test 7209.

Diagnostic Read, Compare, and ECC Test

This
data

This

7210

test consists of downline diagnostics that
stream to verify the correct operation of:

® The read diagnostic sequence.

® The ECC detection circuits.

® The heéder compare tests,

test is automatically linked to test 7210.

Servo Test and RTZ

use a simulated

use a simulated

use a simulated

This test consists of downline diagnostics that verify the RTZ
command. The test verifies the proper sequence

N PR N ~ «’N_ - N /_\‘ VR

of signals for
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é the following commands.
; ® Zero (0) track seek
® TIllegal maximum seek (value depends on MMD model)

: The RTZ test verifies the proper sequence of signals for an RTZ
E command. This test is automatically linked to test 7213.

7213 Read Sector ID Test

This test determines the MMD model with a read ID command and
establishes the correct test cylinders to be used. The test then
performs a seek to the first test cylinder and reads the sector
ID. The flag byte is tested for zero. If it is zero, the test
will continue reading sector IDs for the complete track and the
complete cylinder. An error count is recorded and at the end of
the test a check is made for solid and intermittent read errors,
single or multiple head failures, or any other type of failures.
The test is repeated for the second test cylinder. The results
of the above tests may direct the customer engineer to do
additional testing. Abnormal errors detected by this test cause
an automatic branch to error analysis routine 7220 for additional
error isolation.

This test automatically links to test 7214.

7214 Incremental Seek Test

This diagnostic tests the drives capability to perform incremen-
tal seeks by:

e Determining the MMD model and maximum cylinder with a
read 1ID.

® Issuing RTZ and verifying the address with the read
sector ID.

© Issuing one track seeks until the maximum cylinder is
reached. All seeks are verified by read sector ID
commands. -

© At maximum cylinder address, the direction is reversed
and one track seeks are issued until cylinder 0 is
reached. All seeks are verified by read sector ID
commands.

This test is automatically linked to test 7215.

62947905 A ' A-7
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7215 Seek Tests (All Seeks)

This test determines the MMD model and maximum cylinder with a
read ID command. The test then performs forward and reverse
seeks (all seeks) between cylinders and verifies the cylinder
address by:

® Issuing maximum seek forward (cylinder éddress depends on
MMD model) and verifying cylinder address.

® Issuing maximum seek reverse -1, maximum seek forward -2,
maximum seek reverse -3, etc and verifying cylinder
address after each seek until seek difference equals 0.

® Then RTZ is issued and the sequence continues in the
opposite direction beginning with maximum seek forward -1
etc until seek difference equals 0.

This test automatically links to test 7216.

7216 Seek Tests (Random)

This test determines the MMD model and maximum cylinder with a
read ID command. The test then performs an RTZ and issues 2,000
random seeks. The cylinder address is verified after each seek.
The range of cylinder addresses depends on the MMD model.

This test completes the automatically linked tests.

ERROR ANALYSIS TESTS

7220 Error Analysis Routine for ISB = 80 Hexadecimal

This error analysis routine is executed when an abnormal condi-
tion is detected in test 7201 or 7213. Test 7220 executes a
cycle steal status command to determine which error code is
contained in status word 3. A message is then displayed
containing the error code and probable causes of error. If the
solutions suggested do not correct the error condition, reference
is usually made to a paper-only SAM for additional
troubleshooting suggestions.
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MANUAL TESTS

Some of the following manual tests have the capability of
manually testing the MMDs fixed heads. These tests will require
the operator to specify which fixed head to access. To address a
fixed head, the operator must first add 80;4 to the fixed head
number (003 through 5Fjg). Examples of this conversion
procedure are as follows:

® To select fixed head 013 add 801¢ specify head
number 81;¢

® To select fixed head 1035 add 8031 specify head
number 90;¢

® To select fixed head 5F;g add 80315 specify head
number DFjg

The cylinder associated with a fixed head is cylinder 00.

For operator convenience, the conversion procedure explained
earlier has been completed for the 96 addresses included in the
following address conversion chart. Each upper row in the chart
contains the fixed head numbers and in the lower rows, the
associated head addresses, which are the ones to specify and gain
access to the desired fixed head.

ADDRESS CONVERSION CHART

NOTE

80316 has been added already to the
fixed head addresses in chart.

HEAD NO. |00 01 02 03 04 05 06 07 08 09 0A OB OC 0D OE OF
ADDRESS 80 81 82 83 84 85 86 87 88 89 8A 8B 8C 8D 8E 8F

HEAD NO. |10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1lE 1F
ADDRESS 90 91 92 93 94 95 96 97 98 99 9A 9B 9C 9D 9E 9F

HEAD NO. |20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
ADDRESS A0 Al A2 A3 A4 A5 A6 A7 A8 A9 AA AB AC AD AE AF

HEAD NO. |30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
ADDRESS [BO Bl B2 B3 B4 B5 B6 B7 B8 B9 BA BB BC BD BE BF

HEAD NO. |40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F
ADDRESS CO C1 C2 C3 C4C5C6 C7 C8C9 CACBCCCDCECF

HEAD NO. |50 51 52 53 54 55 56 57 58 59 5A 5B 5C 5D 5E 5F
ADDRESS DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF

i 62947905 D ' A-8.1
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7221 First Seek Test

This is a downline loaded diagnostic that verifies the correct
operation of the first seek (power up), heads load operation.
This is not a simulated operation. This test requires operator
response. ’

7222 Read Sector ID Scope Loop Routine¥*

This error analysis routine provides a diagnostic scope loop
while reading a selected sector ID. If the Mode switch on the
operator/programmer panel is in the Diagnostic position, the pro-
gram will stop after each read sector ID command. The sector ID
data is available in the following registers:

R4 = Sync and flag bytes

R5 = Cylinder bytes

R6 = Head and sector bytes

R7 = Condition codes received after the read sector ID

command

The program can be restarted by pressing the Start switch on the
operator/programmer panel. If the Mode switch is in the Normal
5 position, the program will continue to loop until a one or zero
is entered via the assigned console. Entering a one causes a
return to the beginning of the program for new parameter input.
Entering a zero terminates the program.

7223 Write Sector ID Scope Loop Routine*

This error analysis routine provides a diagnostic scope loop
while writing a selected sector ID. If the Mode switch on the
operator/programmer panel is in the Diagnostic position, the
program will stop on error with the condition code in Register 7,
Level 3. If no error occurs, program will loop until a one or
zero is entered. When the Mode switch is in the Normal position,
the program continues to loop (errors are ignored) until a one or
zero is entered via the assigned console. Entering a one causes
; a return to the beginning of the program for new parameter

| input. Entering a zero terminates the program.

*This test has the capability of manually testing fixed heads.
Reference text under Manual Tests for information on how to
select correct addresses for heads.

62947905 E , A-9
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7224 Read Sector ID Routine*

This error analysis routine reads a selected sector ID, displays
the ID data on the console, and stores the ID data beginning at a
fixed memory location called TURESUL (18C8;g). The information
contained is as follows:

18C8 (lst word) Initial and interrupt condition codes

18CA (2nd word)

Sync and flag bytes read

18CC (3rd word) Two cylinder bytes read

18CE (4th word) = Head and sector bytes read

7225 Write Sector ID Routine*

This error analysis routine writes a selected sector ID data
pattern. The written ID data pattern is then displayed on the
assigned console. This routine can be used for changing the

" sector ID when a defective sector is encountered.

7226 Read Data Routine*

This error analysis routine reads one sector of data from the
selected cylinder, head, and sector address specified by the
input parameters. The sector data is then displayed on the
assigned console. If an error is encountered while reading data,
the error information is displayed on the assigned console. Note
that this test cannot be run unless a alternate console is the
assigned console. :

7227 Write Data Routine*

This error analysis routine writes one sector of data at the
selected cylinder, head, and sector address specified by the
input parameters. The data written is displayed on the assigned
console. If an error is encountered while writing data, the
error information is displayed on the assigned console.

*This test has the capability of manually testing fixed heads.
Reference text under Manual Tests for information on how to
select correct addresses for heads.
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7228 Write/Read Compare Data Routine*

: : This error analysis routine writes one sector of data using the
data pattern selected via the input parameters. The sector data
is then read back into a second buffer. The write and read
buffers are then compared. If the buffer data is not equal, an
error is displayed on the assigned console. The data buffer
contents are displayed on the assigned console at the completion
of this test.

READ/WRITE/HEAD SELECT ROUTINES

7230 Write/Read Data Test

This test verifies the ability of the MMD to write and read
various data patterns in the data field correctly. The CE is
asked to respond yes or no to the question "do you want to write
, on this disk pack". If the response is no, the test terminates.
: If the response is yes, the test seeks to the CE cylinder and
uses each head to write and read five data patterns. The data
patterns are EB6DB6DB (worst case pattern), alternating ones and
zeros, alternating zeros and ones, all zeros, and all ones. Each
data pattern is read back and compared bit by bit. If all bits
compare, the testing operation is repeated for all heads of the
test cylinder. If an error is detected, an error message is
generated indicating the failing head, whether the error was
during write or read, type of failure, and data pattern being
used. Error information may direct the CE to specific error
analysis routines for more definition of the problem. This test
requires operator response.

7235 Command and Sequence Test

This test issues a sequence of chained commands. The sequence
is: recalibrate, seek, seek head. After the chain is completed
the ending condition code is examined for correct results. If it
is not correct, an error message is displayed containing sugges-
ted corrective actions to be performed. This test checks the
firmwares capability to chain DCB's.

7240 Error Correction Code Test

This test verifies the ability of the MMD and attachment feature
to correct data errors up to four bits in length. The CE is
asked to respond yes or no to the question "do you want to write
i on this disk pack". If the response is no, the test terminates.
If the response is yes, it also verifies that it will not correct

*Thls test has the capability of manually testing fixed heads.
Reference text under Manual Tests for information on how to
select correct addresses for heads.
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errors greater than four bits in length. The errors are created
in various areas of the data and ECC fields. Errors are tested
using both single and multiple sectors. The data is read back by
issuing a read short command and status is checked for valid
contents. The errors are generated using first one bit bad and
increasing to five bad bits. This test requires operator
response. -

7245 Servo Adjustment Routine*

This utility allows the customer engineer to perform servo
adjustments to the MMD through the use of software looping. The
various software loops provided are:

e Direct seek with recalibrate back to cylinder 0.

© Repeat seeks between any two cylinders.

e Incremental seeks, forward and reverse.
No read sector ID is done after any seeks, and error checking is
bypassed. The CE is asked to input all seek values and the loops

will continue to run until the CE responds with a 1 to stop the
loop or a 0 to terminate the test.

7250 Write Sector ID Test

This test verifies the write sector ID command results. The test
will seek to a test cylinder and asks the CE if a write sector ID
can be allowed on the disk pack. If not, the test ends. If yes,
the test reads sector IDs until one is found with a flag byte
equal to zero. Then a write sector ID command is issued with six
data bytes, each containing data patterns of first FF, then AA,
55, and 00. These patterns are read back and verified. This
procedure is repeated for all heads in the test cylinder. An
error count is totaled during the test. At the end of testing,
it is determined if errors occurred on one or multiple heads, and
if the errors are solid or intermittent. The original sector ID
data is then rewritten to the original sector. This test
requires operator response.

7260 Read Sector ID Skewed Routine*

This prograﬁ can be used to read a selected sector ID skewed and
display the ID data on the alternate console. The ID data is

FThis test has the capability of manually testing fixed heads.
Reference text under Manual Tests for information on how to

select correct addresses for heads.
N 7N o T R SN TN 7N 7N RN N B RN
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stored in a fixed memory location called TURESUL (18C8y¢), The

information in TURESUL is as follows:
® First word = Initial and interrupt condition codes
® Second word = Sync and flag bytes read-
e Third word = Twovcylinder bytes read

e Fourth word = Head and sector bytes read

7261l Write Sector ID Skewed Routine?*

This program can be used to write a selected sector ID skewed

with a selected ID data pattern. The written ID data pattern is

then displayed on the alternate console. This routine can be

used for changing the sector ID when a defective sector is found.

7266 Display Cycle Steal Status Routine

This routine obtains cycle steal status of the last operation on

the alternate console,

UTILITIES

72F1 Disk Data Integrity Routine*

This utility performs read verify operations on.a disk of unknown

data. The program verifies all primary and alternate sectors.
When errors are detected, the cylinder, head, and sector
containing the error is displayed on the assigned alternate
console, With the Mode switch in the Diagnostic position, the
program will stop after each error. Error information is then
contained in the following Level 3 registers:

@ R3 = Halt Code ® R6 = Sector
e R4 = Cylinder e R7 = Error Count
@ R5 = Head

*This text has the capability of manually testing fixed heads.
Reference text under Manual Tests for information on how to
select correct addresses for heads.

62947905 H
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Upon restarting the CPU, the program continues verifying the
remaining sectors on the disk. The utility can be selected to
read verify the entire disk or any one track. If the one track
option is selected, the number of times to loop on read
verification can be specified. The loop count can vary from one
to infinite. Error recording and display remains the same as
previously described. The test program also verifies data on any
fixed heads.

72F 2 Data Strobe and Track Offset Routine*

This utility allows reading data from the CE cylinder (depends on
MMD model) using selectable early or late data strobes. The
device address is selected by the operator at program initia-
tion., The read verify command is used to read the data. With
the Mode switch in the Diagnostic position, the program will stop
after each error. Error information is then contained in the
following Level 3 registers:

e R4 Cylinder ® R6 Sector

® R5

He ad e R7 Error Count

Upon restarting the CPU, the program continues reading the data
from the CE cylinder. :

72F3 MMD IPL Logic Test

This utility can be used to verify the IPL logic on the MMD
attachment card. This test requires that the MMD be set up
properly as an IPL source and that the correct source is selected
via the Series/1 PRIMARY/ALTERNATE IPL source switch. At this
time, diagnostic IPL capabilities exist only on the 740B or
FA740C (LSI) attachment cards. Use of this utility to verify the
IPL logic of an equipment FA740A (MSI) attachment card will
result in a false error indication.

*This text has the capability of manually testing fixed heads.
Reference text under Manual Tests for information on how to
select correct addresses for heads.
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CYCLE STEAL STATUS WORDS

A Start Cycle Steal Status command transfers status information
to the Series/l processor. Significance of the various status
words is described in the following paragraphs.. Refer to para
3.22 for the procedure to be used to obtain the cycle steal
status words during an error abort when using the operator/
programmer panel as the alternate console.

CYCLE STEAL STATUS WORD 0 (Residual Address)

When a read operation is halted, the processor storage address
where the last cycle steal of data occurred remains in the
address counter of the attachment card (controller). This is the
residual address and is accessible as cycle steal status word 0.
On write operations, the residual address may be up to four
sectors in advance of the disk sector being written; cycle steal
status word 2 identifies the last sector successfully written
plus one. (See Cycle Steal Status Word 2.)

CYCLE STEAL STATUS WORD 1 (Device Status)

Cycle steal status word 1 provides 16 possible reasons why the
previous start command did not end normally (table A-l).

CYCLE STEAL STATUS WORD 2 (Last Sector Written)

Cycle steal status word 2 contains the address of the last sector
the disk unit attempted to read or write during a data operation
that ended early due to an error. Bits 0 through 9 of the word
are set to zero and bits 10 through 15 are set to the sector
number. The exception condition code, 010 is presented at
interrupt service time. If the write operation ended normally,
the number in bits 10 through 15 of cycle steal status word 2 is
one greater than the last sector written on the disk.

CYCLE STEAL STATUS WORD 3 (Error Number)

The first byte of word 3 provides a hexadecimal number that
identifies the Device Feature code. The codes are: 1lF = 9,3 MB,
1E = 13.9 MB, 12 = 63,2 MB with 1.48 MB FH, 1A = 63.2 MB, and 19 =
126, 4 MB, '

62947905 H | ' A-15
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The second byte of word 3 provides a hexadecimal number that
indicates a firmware detected error. Descriptions of these error
codes are listed in table A-2. :

CYCLE STEAL STATUS WORD 4 (ECC Correction Count)

Cycle steal status word 4 is set to zero at power-on and the
number of ECC corrections made while power is on is accumulated.

CYCLE STEAL STATUS WORDS 5 THROUGH 9

Cycle steal status words 5 through 8 are used to return error
information found by the downline diagnostics. The content of

these words is determined by the particular diagnostic being
executed. :

Cycle steal status word 9 through 11 are used to present MMD

microprocessor fault codes to the Series/l. A maximum of 6
l1-byte error codes will be presented in words 9 through 11.
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TABLE A-1. CYCLE STEAL STATUS WORD 1 ERROR DEFINITIONS

BIT TITLE SIGNIFICANCE

0 End of track¥* This bit is set to 1 when at least one but not all of the
sectors in a multiple sector operation has been transferred
and the end of the last sector on the track is detected
The detection of end of track does not result in an automa-
tic head change. However, this bit may be used to transfer
the available sectors and indicate the number of sectors
remaining to be transferred by using a second DCB with a new
head number.

1 Sync check* This bit is set to 1 when an unequal comparison for the sync
byte at the beginning of either an ID field or data field
occurs. Bit 3 of cycle steal status word 1 is also set to 1
if an ID field caused the error.

2 Not Used

3 No record This bit is set to 1 if, after at least one rotation of the

—found¥* disk, the disk unit has not found a sector ID that compares
" equal to the sector information provided in the DCB.

4 Write gate This bit is set to 1 when a sector or index pulse is
check* detected while a write signal is active.

5 Serializer/ This bit becomes 1 if a bit is either lost or gained when
deserializer the parallel channel data is converted to serial data during
check* a write operation.

6 Phase locked This bit becomes a 1 when the servo PLO in the disk unit is
oscillator not synchronized.

(PLO) out of
sync check*

7 Unsafe** This bit is set to 1 if a malfunction results in an unsafe
condition., If this bit is set, one or more of the unsafe
conditions indicated by bits 11 and 12 are present. An

—" unsafe condition inhibits read/write and seek operations.

8 File data This bit is set to 1 if the ECC bytes that validate each

check* sector ID and data field are in error. The ECC is used only
to validate the ID and does not attempt to correct the ID if
an error occurs,

9 Seek error* This bit is set to 1 if a seek operation fails to complete
successfully in approximately 500 milliseconds.

10 Not used

11 Write fault** A 1 here indicates no write transitions were detected for a
write operation, or write was detected but write was no
selected.

12 Multiple head A 1 here indicates more than one head was selected for a

select** read or write operation.

13 Servo Unsafe A 1 here indicates a write operation selected and either the
read/write heads were not on track, or the PLO was out of synch-
ronization.

14 Not used

15 Not ready or This bit is set to 1 when power-up is incomplete or the disk

power~off** unit 1) is not up to rotational speed, 2) failed to recali-
brate after power-up, or 3) is unsafe.

*If the response to the next start command is satisfactory (condition code 111),

these bits are reset.

**Bits 7, 11, 12, 13, and bit 15 (unless 15 is set to 1 by a power-on delay) can be

reset by a system reset, power-on reset, device reset command, or halt I/O signal.

62947905 A
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TABLE A-2. CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS
ERROR NO. ISB VALUE ISB TYPE EXPLANATION
(HEXADECIMAL)
1 01 Inter face data Bad parity has been detected on
check a cycle steal data transfer from
the attachment to Series/l.

2 02 Protect check On a cycle steal transfer the
processor has detected a mismatch
between the address key presented
by the attachment and that of the
storage location addressed.

3 04 Invalid storage The address presented by the

address attachment on a cycle steal data
transfer is outside the range of
the CPU's memory.

4 08 Storage data Bad parity has been detected on

check data being read from Series/l
memory.

5 10 DCB Specification An illegal recovery parameter has

check been specified by the recover
command (DCB) control word (0004).

6 40 Delayed command A DPC command has been issued to

reject the attachment which is not a
20XX, 60XX, 6FXX, 70XX, 7DXX,
7EXX, or 7FXX. At DPC presenta-
tion time, a condition code of 7
was satisfactorily issued,

7 NOT USED AT THIS TIME

8 NOT USED AT THIS TIME

9 01 Interface data Bad parity has been detected on a
data transfer from the Series/1l
to the attachment.

A NOT USED AT THIS TIME

B 40 Delayed command The DCB address specified in the

reject modifier field of a start cycle
steal immediate device control
block is odd and therefore
inaccessible to the attachment.

c 10 0dd chain address The last DCB issued to the attach-
ment specifies chaining and the
chain address presented is odd.

D NOT USED AT THIS TIME

E NOT USED AT THIS TIME

F NOT USED AT THIS TIME ;

10 40 Delayed command The DCB address specified in the
reject . modifier field of a start diag-
nostic immediate device control
block is odd and therefore
inaccessible to the attachment.
11 NOT USED AT THIS TIME
/, \\ . \ N 7 \ - \ ./A\ /k“\ g Al o
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TABLE A-2. CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD)

ERROR NO. ISB VALUE ISB TYPE EXPLANATION

(HEXADEC IMAL)
12 10 DCB specification The input flag, bit 213 jn
check word 0, of a start diagnostic DCB
is in the wrong phase. It should
be a one.
13 10 DCB specification The byte count specified by
check word 6 of a start diagnostic DCB
is odd.
14 10 DCB specification The byte count presented in
check word 6 of the current DCB is
greater than that allowed for a
start diagnostic operation. Byte
count greater than 0400;4.
15 10 DCB specification The data address in word 7 of a
check start diagnostic DCB is odd and
therefore inaccessible to the
attachment.
16 40 Delayed command The DCB address specified in the
reject modifier field of a downline
loaded diagnostic immediate
device control block is odd and
therefore inaccessible to the
attachment.
17 NOT USED AT THIS TIME
18 10 DCB specification The input flag, bit 213 in
check word 0, of a downline loaded
diagnostic DCB is in the wrong
phase. It should be a zero.
19 10 DCB specification The byte count presented in
check word 6 of a downline loaded diag-
nostic DCB is odd.
1a 10 DCB specification The byte count specified by DCB
check word 6 is too large for an down-
line loaded diagnostic command.
Byte count equal to or greater
than 0300;4.
1B 10 DCB specification The data address in word 7 of an
check downline loaded diagnostic DCB is
odd and therefore inaccessible to
the attachment.
1C NOT USED AT THIS TIME '
1D NOT USED AT THIS TIME
1E NOT USED AT THIS TIME
1F NOT USED AT THIS TIME
20 NOT USED AT THIS TIME
21 NOT USED AT THIS TIME
22 NOT USED AT THIS TIME
62947905 A
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3 ERROR DEFINITIONS (CONTD)

TABLE A-2. CYCLE STEAL STATUS WORD
ERROR. NO. ISB VALUE ISB TYPE EXPLANATION
(HEXADECIMAL)
23 40 Delayed command The DCB address presented in the
reject modifier field of a start cycle
steal status immediate device
control block is odd and there-
fore inaccessible to the
attachment.
24 NOT USED AT THIS TIME
25 10 DCB specification | The input flag, bit 213 in
- check word 0, of a start cycle steal
status DCB is in the wrong phase.
It should be a one.
26 10 DCB specification The byte count specified in
check word 6 of a start cycle steal
status DCB is odd.
27 10 DCB specification The byte count presented in DCB
check word 6 is excessive for a start
cycle steal status command, byte
count greater than 0018;4.
28 10 DCB specification The data address in word 7 of a
check start cycle steal status DCB is
odd and therefore inaccessible to
the attachment.
29 NOT USED AT THIS TIME
2A 80 Device status The MMD interface is presenting
available all ones. This is an indication
that MMD power may be off or a
cable connection problem exists.
2B 80 Device status The MMD interface is presenting
available all zeroes. This is an indica-
tion that a cable connection or
power problem exists.
2C 80 Device status The MMD interface is not sending
available the proper information. This is
an indication that either a cable
connection or power problem
exists. Possible cable problem.
2D 80 Device status The feature ID presented by the
available MMD is not an allowable ID.
Possible cable problem.
2E 80 Device status The MMD was not ready and not on
available cylinder during a power on reset
sequence.
2F 80 Device status The MMD was not ready and on cyl-
available inder during a power on reset
sequence.
30 80 Device status The MMD was ready and not on cyl-
available inder during a power on reset
sequence. Possible cable problem.
31 80 Device status The seek requested took longer
available than 130 ms to complete. No seek
end or seek error interrupt was
received from the MMD.
— N o~ ,-4\ -
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TABLE A-2. CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD)
ERROR NO. ISB VALUE ISB TYPE EXPLANATION
(HEXADECIMAL)
32 80 Device status A parity eérror occurred on
available transfer from the attachment to
the MMD.
33 NOT USED AT THIS TIME
34 80 Device status The MMD interface is presenting
available all zeroes. This is an indication
that a cable connection or power
problem exists.
35 80 Device status The MMD interface is presenting
available all ones. This is an indication
that a cable connection or power
problem exists.
36 80 Device status Possible parity error. Replace
available microprocessor board, Bus In/
Bus Out boards of MMD. Check
Cable Connections.
37 NOT USED AT THIS TIME
38 80 Device status A sync or ECC* error oécurred in
available a read diagnostic operation.
39 80 Device status An ID sync error or an ID CRC
available error occurred in a read diag-
nostic operation.
3A 80 Device status Sector counting operation.
available
3B 80 Device status Unit not ready. or hardware
available error fault present following
seek.
3C 80 Device status Secek error.
available
3D NOT USED AT THIS TIME
3E NOT USED AT THIS TIME
3F NOT USED AT THIS TIME
40 10 DCB specification An odd byte count has been pre-
check sented in DCB word 6 of a byte
counting DCB.
41 10 DCB specification An odd data address has been
check specified by DCB word 7 of a byte
counting DCB. :
42 10 DCB. specification An illegal modifier has been
check presented in DCB word 0 of
start cycle steal DCB.
43 10 DCB specification The phase of the input flag
check bit 13 of DCB word 0 is inappro-
priate for the modifier specified
in that word.
44 80 Device status The MMD is not ready or not on
available cylinder at the beginning of a
start cycle steal command.
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TABLE A-2, CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD)
ERROR NO. ISB VALUE ISB TYPE EXPLANATION
(HEXADECIMAL)
45 80 Device status Write Protect switch on MMD must
available be disabled during write tests.
46 NOT USED AT THIS TIME
a7 NOT USED AT THIS TIME b
48 10 DCB specification The byfe count specified in
check word 6 of the current write .
sector ID or write-séctor skewed
DCB is other than 6.
49 10 DCB specification The physical sector count speci-
check fied in word 2 of a write sector
ID or write sector ID skewed DCB
is greater than 003Bjg, the
maximum count allowable.
4A 80 Device status A write sector ID or write sector
available ID skewed operation has run
beyond the time required for
completion and has yet to
terminate.
4B NOT USED AT THIS TIME
4C 10 DCB specification The head requested -in word 4 of
check a seek DCB is outside the
addressable range of this device.
4D 10 DCB specification The relative number of cylinders
check expressed in word 1 of a seek DCB
would, if added to the current
cylinder address, drive the pos-
itioner beyond cylinder 033634
or 12Ej¢ if this is a AA 9.3-megabyte
or CA 13.9-megabyte device type.
4E NOT USED AT THIS TIME
4F NOT USED AT THIS TIME
50 10 DCB specification The byte count specified in
check word 6 of. the current write imme-
diate DCB is other than 6.
51 10 DCB specification The physical sector count
check specified in word 2 of a write
immediate DCB is greater than
003B)¢.
52 NOT USED AT THIS TIME
53 NOT USED AT THIS TIME
54 10 DCB specification The byte count expressed in
check word 6 of a read sector ID or
read sector ID skewed DCB is
other than 6.
55 10 . DCB specification The physical sector count
check specified by byte 0, word 2 of
a read sector ID or read sector
ID skewed DCB is greater than
0003,
56 80 Device status A read sector ID or read sector
available ID skewed operation has run
beyond the time required for com-
pletion and has yet to terminate.
N \ . N N2 N N Y S S
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TABLE A-2. CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD)
ERROR NO. ISB VALUE ISB TYPE EXPLANATION
(HEXADECIMAL)
57 NOT USED AT THIS TIME
58 10 DCB specification The byte count expressed in
check word 6 of a read immediate DCB
is not equal to 6.
59 10 DCB specification The physical sector count pre-
check sented in byte 0, word 2 of
read immediate DCB is greater
than 003B;¢q.
5A NOT USED AT THIS TIME
5B NOT USED AT THIS TIME
5C 10 DCB specification The byte count specified in
check word 6 of a read diagnostic DCB
is not equal to 0100;4.
5D 10 DCB specification The physical sector count
check expressed in byte 0, word 2 of
a read immediate DCB is greater
than 003B;¢.
S5E 80 Device status A read diagnostic operation has
available run beyond the time required for
completion and has yet to
terminate.
EF 80 Device status A read or read verify operation
available has taken longer than necessary to
reach completion,
FO 10 DCB specification The sector number specified in
check Byte 1, word 4 of a write, read,
or read verify DCB is greater
than 003B;g4.
Fl 80 Device status The disk was not ready at the
available beginning of a write, read, or
read verify operation.
F2 80 Device status A data field ECC register parity
available error occurred on a write data
operation.
F3 80 Device status A header error of indeterminate
available ‘nature occurred during the
current operation.
F4 80 Device status The sync byte in the current
available header field was not found.
F5 80 Device status A header or data error occurred
available and the firmware was unable to
determine the cause.
F6 80 Device status The sync byte in the current data
available field was not found.
F7 80 Device status A header ECC* error occurred on
available the current write data operation.
F8 80 Device status The ID argument specified by the
available DCB could not be found in one
revolution of the disk.
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TABLE A-2. CYCLE STEAL STATUS WORD 3 ERROR DEFINITIONS (CONTD)
ERROR NO. ISB VALUE ISB TYPE EXPLANATION
(HEXADECIMAL)

F9 80 Device status A header ECC* error occurred on

available the current read data operation.

FA 80 Device status The end of thé track has been

available reached and the number of bytes
to be transferred as specified
in DCB word 6 has not been
reached. The number of sectors
transferred will be reported and
remaining sectors or bytes will
be transferred with an additional
DCB.

FB NOT USED AT THIS TIME

FC NOT USED AT THIS TIME

FD 80 Device status Hardware error. Look at

available Cycle steal status Word 1
error definitions.

FE 80 Device status A ECC* error océurred in an ID
field during a read or write
operation.

FF 80 Device status An ECC* error occurred in a data

available field during a read operation.

AA 80 Device status The MMD interface is not pre-

available senting the correct information.
This 18 an indication that the
SMD has either a power or cable
problem.
*The ECC 1s used only to validate the ID and does not attempt to correct the ID
if an error occurs.
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Before executing diagnostic tests, read and understand the following:

e Diagnostic test execution assumes that correct voltages
are present within the MMD and Series/l. Refer to the
paper-only SAMs for troubleshooting power faults in the
MMD. Refer to Installation and Checkout, section 2 of
this manual, to verify correct Series/1 I/0 bus voltage.

e If diagnostic tests end abnormally (with or without
message) or a meaningless abort message, check device
address switch on attachment card for correct switch
settings, reseat attachment card and rerun tests. If the
problem persists, replace attachment card, I/0 cables, Bus
In (A2A04) and Bus Out (A2A03) cards one at a time until
problem is corrected. Attachment card replacement
requires setting switches to select MMD device address
(refer to attachment card installation instructions,
section 2 of this manual).

@ Diagnostic test halts -- When the halt code is a
diagnostic test number, the Level 3 registers contain the
following:

RO = Step number

Rl = Device address and type code (AATT)
R2 = Unit address (if used)

R3 = Pointer to starting address in memory

containing additional information (following an
error abort only).

e If the diagnostics run but the customers software aborts
or results in incorrect data, check/replace the attachment
card (this condition can result because the diagnostics
are restricted to using only the lower 16K of memory).

e Always rerun auto diagnostics (enter B7200) to verify
correct operation after performing maintenance on the MMD.

e This manual contains diagnostic based SAMs covering the
presently released MMD BASIC diagnostic tests only. These

are:
7200 7210 7223 7240
7201 7213 7224 7245
7202 7214 7225 7250
7203 7215 7226 7260
7206 7216 7227 7261
7207 7220 7228 72F1
7208 7221 7230 72F2
7209 7222 7235 72F3

The auto tests 7200 through 7216 do not write on the disk. If a
problem is suspected in this area run manual tests 7230, 7228,
7227, and'7240.
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SAM 7200 - 62947905 A

. This is the first of a series of MMD auto diagnostic tests.
Initiation is performed by entering B7200 at the Alternate or
Primary console as applicable to enable loading from the CDC
BASIC diskette.

016

: attachment card. (1) Check I/O cable connections,
replace cards A2A03, A2A04, A2B02 (2), replace I/O
cables.

001 Y N Halt I/O command (F0). CC=7?

002 : 1 Reseat/replace attachment card. (1)

003 Y N Prepare command (60), I bit off with 000074. CC=72?

004 : YN CC=5?

005 : : Y N CC=0?

006 ; ; ; i Invalid initial CC. Reseat/replace attachment
I card. (1)

007 ; ; i CC=0 after prepare command. Reseat/replace
T e attachment card. (1)

008 : i CC=5 after prepare command. Reseat/replace
: attachment card. (1) :

009 % N Prepare command (60), I bit off with 2222;,. CC=7?

010 : 1 Go to step 004 above.

011 Y N Prepare command (60), I bit off with FFFE;g. CC=7?

012 ; i Go to step 004 above

013 Y N 1Invalid command (00). CC=3?

‘014 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/O cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I/0
: cables.

015 Y N Invalid command (0l). CC=3?
; i Not initial CC=3 after invalid IDCB. Reseat/replace
2
A

CHANNEL INTERFACE TEST SAM 7200-1
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017 Y N 1Invalid command (02). CC=3?

018 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/O cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I/O
: cables.

019 Y N 1Invalid command (04). CC=3?

020 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/O cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I1/0
: cables.

021 Y N 1Invalid command (08). CC=3?

022 i Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/O cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I/0
: cables.

023 Y N 1Invalid command (10). CC=3?

024 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/0 cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I/0
: cables.

025 Q’N Invalid command (42). CC=3?

026 : 1 Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/O cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I/0
: cables.

027 Y N 1Invalid command (80). CC=3?

028 i Not initial CC=3 after invalid IDCB. Reseat/replace
: attachment card. (1) Check I/0O cable connections,
: replace cards A2A03, A2A04, A2B02 (2), replace I/0
: cables.

029 Y N Device reset command (6F) CC=7?

030 : Y N CC=0?

031 ; ; i Invalid CC after device reset command. Reseat/
: 2 replace attachment card. (1) Rerun test.
33
A B CHANNEL INTERFACE TEST (CONTD) SAM 7200-2



032

033
034

035 .

036

037

038

039

“—l.o ®0 o0 s 40 90 e 00 e 00 oo a0 oo 00 | 00 00 os we Nw

[ oo 0 O

||—l- o 00 oo oo ee kG 00 7

“—loo s o0 e oo oo o0 & 00 Z

OO0 000000000

62947905 A

CC=0 after device reset command. Reseat/replace
attachment card. (1) Rerun test.

Prepare command (60), I bit on. CC=7?
CC=5?

N CC=0?

.
.

1 1Invalid CC after prepare command. Reseat/
replace attachment card. Rerun test.

CC=5 after prepare command. Reseat/replace
attachment card. (1)

CC=0 after prepare command. Reseat/replace
attachment card. (1) Rerun test.

Branch to test 7201 (SaM 7201).

(1) Before replacing card, disconnect Bus In and
Bus Out cables from attachment card and rerun
test. If test error still occurs, replace
attachment card. If test runs OK, troubleshoot
MMD interface logic and I/O connections.

The attachment card contains switches to select
MMD device address (refer to Attachment Card
and I/0 Cable Installation, section 2 of this
manual) .

(2) Refer to Setting Sector Select Switches, sec-

tion 2 of this manual for correct switch
settings of A2B02.

CHANNEL INTERFACE TEST (CONTD) SAM 7200;3
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This test is automatically linked from test 7200. Some errors
cause an automatic branch to error analysis routine 7220 for
additional isolation.

001 Y N Halt I/O command (F0). CC=7?

002 : 1 Not CC=07 after halt I/O. Reseat/replace attachment
: card/cables. (1) Replace A2A04, A2A03. If error
: persists, go to SAM 7282. ’

003 Y N Device reset command (6F). CC=7?

004 : 1 Not CC=07 after device reset. Reseat/replace attach-
: ment card/cables. (1) Replace A2A04, A2A03. If error
: persists, go to SAM 7282,

005 Y N 1Invalid DCB (all zeroes). CC=0702?

006 : Y N CC=0703?

007 : : 1 Not CC=0702 or 0703 after start cycle steal invalid
: ¢ DCB command. Reseat/replace attachment card/
: e cables. (1) Replace A2A04, A2A03, A2C03. 1If error
I persists, go to SAM 7282,

008 : 1 CC=0703 after start cycle steal command containing
: invalid DCB. Reseat/replace attachment card/
: cables. (1) Replace A2A04, A2A03, A2C03. 1If error
: persists, go to SAM 7282.

009 Y N ISB bit 3 = on?

010 : YN ISB bit 0 = on?

011 : : 1 1ISB bits 0 or 3 not on after invalid DCB. Reseat/
T e replace attachment card/cables. (1) Replace A2A04,
I A2A03. If error persists, go to SAM 7282.

012 : 1 Branch to test 7220 (SAM 7220).

016 Y N Cycle steal status. CC=0703?

017 : 1 Go to step 030 this test.
2
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N Check cycle steal status words 1, 2, and 3. Result =
00002

Result not equal 0001?

||—-\u Z

Cycle steal status word 1 is not zero. -Reseat/
replace attachment card/cables. (1) Replace A2A04,
A2A03, 1If error persists, go to SAM 7282,

Result not equal 0002?

Cycle steal status word 2 is not zero. Reseat/
replace attachment card/cables. (1) Replace A2A04,
A2A03, 1If error persists, go to SAM 7282,

Result not equal 00042

Uﬂu 2

Cycle steal status word 3 is not 0042, Reseat/
replace attachment card/cables. (1) Replace A2A04,
A2A03., 1If error persists, go to SAM 7282,

I}—J-o ve a0 00 oo < ee o0 a0 % s [ ee o0 s o0 e S oo oo
“—lao Z

Invalid error. Rerun auto tests. If error persists,
call for assistance. :

Branch to test 7202 (SAM 7202).

(From step 017). CC=0702?

I'_‘o. z

CC not equal to 0703 or 0702 after cycle steal status.
Rerun auto tests. If error persists, go to SAM 7282,

Result = 0001?

l)—-lo. z

Cycle steal status CC=0702?, word 1, bit 15 off (not
ready or power off = 0)., Rerun auto tests.  If error
persists, go to SAM 7282,

Cycle steal status CC=0702, word 1, bit 15 on (not ready
or power off = 1), Rerun auto tests., If error per-
sists, go to SAM 7282,

(1) The attachment card contains switches to select MMD

device address (refer to Attachment Card and I/O
Cable Installation, section 2 of this manual).

ATTACHMENT/SERIES 1 INTERFACE TEST (CONTD) SAM 7201-2
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‘This test is automatically linked from test T7201.
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CC=0702?

Unexpected status condition. Replace attachment
card. (1)

Does test result = 07028000?

Go to step 032.

Did wrép test run OK using 87007?

Go to step 031.

Did wrap test run OK using 873F?

Go to step 030.

Did Bus In equal zero after disk reset command?
Go to step 029.

Did tri-state bus equal all ones after disk reset
command?

Go to step 028.
Did gap counter equal zero after disk reset command?
Go to step 027.

Did maskable interrupt register equal zero after
disk reset? .

Go to step 026.

Did state register equal zero after disk reset
command?

Go to step 025.
Did read status equal zero after disk reset command?

Go to step 024.

ATTACHMENT/DISK INTERFACE TEST SAM 7202-1
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N Did DS1 equal On Cyllnder and Ready after disk reset
: command?

1l Go to step 023.

N Did DS2 equal Start, Up to Speed, Heads Loaded, and
: Fine mode?

1l Go to step 022.

N Did DS3 equal zero after disk reset command?

1l Go to step 021.

N Did ECC Register 0 equal zero after disk reset

: command?

1l Go to step 020.

N Did maskable interrupt register equal zero after

: disk reset command?

¢ Illogical error. Rerun test. If error persists,

¢ rerun CPU tests (press Load switch on Series/l).

1l Replace logic card A2A04.

(From step 016). ECC Register 0 not equal to zero
after disk reset command. Replace logic cards A2B04,

- A03, AO04.

(From step 015). DS3 not equal to zero after disk
reset command. Replace logic cards A2B04, B02, (2)
co4, AO04, AOQ0l, AO03.

(From step 014). DS2 not equal to Start, Up to Speed,
Heads Loaded, and Fine mode. Replace logic card(s)
A2B04, C04, BO2, (2) BOl, (3) A04, A0l, AO03.

(From step 013). DSl not equal to On Cylinder and
Ready after disk reset command. Replace logic card(s)
A2B04, BO02, (2) C04, BOl, (3) AO04, AO01l, AO3.

(From step 012). Read status not equal to zero after
disk reset command. Replace logic card A2A0l1, A04,

' A03, BO4.

(From step 011l). State register not equal to zero
after disk reset command. Replace logic card A2A01,
AQ4, A03, BO4.

ATTACHMENT/DISK INTERFACE TEST (CONTD) SAM 7202-2
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026 : (From step 010). Maskable interrupt register not equal
: to zero after disk reset command. Replace logic card
: A2A04, A03, B04, AO01l.

027 : (From step 009). Gap counter not equal to zero after
¢ disk reset command. Replace logic card A2A01, A2A03.

028 (From step 008). Tri-state bus not equal to all ones
: after disk reset command. Replace logic card(s) A2A04,
: A2A01, A2B04, A2A03.

029 : (From step 007). Bus In not equal to zero after disk
: reset command. Replace logic card A2A01, A2A03.

030 : (From step 006). Wrap test using 873F failed. Replace
¢ logic card(s) A2A04, A2A03 and check I/0 cables.

031 : (From step 005). Wrap test using 8700 failed. Replace
¢ logic card(s) A2A04, A2A03, replace attachment card (1),
¢ replace I/O cables.

032 : (From step 004). Test result not equal to 07028000.
¢ Unexpected status condition. Rerun test, if error per-
: sists, replace attachment card. (1)

033 Y N Run second downline. CC=0703?

034 : Y N CC=0702?

035 : : 1 Illogical error. Rerun test. If error persists,

SR S rerun CPU tests (press Load switch on Series/l).

036 ; Y N Did both Index and Sector reset after a disk reset
: ¢ : command?

: : 1 Go to step 050.
037 : Y N Did Index set in time?
: : 1 Go to step 049.
038 : Y N Did Index go low after detection?
: ¢ 1 Go to step 048.
039 : Y N Did Sector set in time?
- 1l Go to step 047.
4 4
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N Did Sector go low after detection?
i Go to step 046.
N Did Index raise after 59 sectors?
i Go to step 045,
N Is the error intermittent?
i Illogical error. Rerun CPU tests (press Load -

switch on Series/l).
Replace logic card(s) A2A04, A2A02, A2B02, (2)

(From step 041). 1Index not present after 59 sectors.
Verify switch settings on A2B02 (2), if correct, replace
logic card. Loop step 033 to step 050 to scope.

(From step 040). Sector did not go low after detec-
tion. Replace logic card(s) A2A04, A2A02, A2B02. (2)

(From step 039). Sector did not set in time. Verify
switch settings on A2B02 (2), if correct replace logic
card(s) A2A04, A02, B02, (2) B0Ol, (3) CO3.

(From step 038). Index did not go low after detection.
Replace logic card(s) A04, A02, B02. (2)

(From step 037). 1Index did not set in time. Replace
logic card(s) A2A04, AO02, B0O2 (2), BOl, (3) CO03.

(From step 036). Both Index and Sector did not reset
after a disk reset command. Check Bus In/Bus Out cables
replace attachment card. (1) Replace logic card(s)
A2A04, A2A02, A2B02. (2) Replace I/0 cables.

N Diagnostic read of REG 8701. CC=0703?

Diagnostic read of REG 8701 failed. Restart at
T7200. If error reoccurs replace MMD attachment
card. (1)

REG 8701=1F?

2

REG 8701=1E?
N REG 8701=1A7?

Y N REG 8701=12?
55
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057 Y N REG = 19?

e o0 ee 0 3

058

: ¢ 1 Attachment/Disk interface test ran OK. Branch
to test 7203 (SaM 7203).

(1) The attachment card contains switches to select
MMD dev ice address (refer to Attachment Card and
I/0 Cable Installation, section 2 of this manual).

(2) Refer to Setting Sector Switches, section 2 of this
manual for correct switch settings of A2B02,

(3) Check/adjust A2B0l1 per para 3.15.

ATTACHMENT/DISK INTERFACE TEST (CONTD) SAM 7202-5
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SAM 7203
This test
001 Y N
002 l
003 Y N
004 : 1
007 Y N
008 : Y
009 : :
010 : Y
011 : :
012 : Y
013 : :
014 : Y
015 : :
016 : Y
017 = :
018 : 1
2
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is automatically linked from test 7202

Halt I/0 command (F0). CC=07?

Go to IBM MAP 0070. Some attachment is hdlding down
CC lines.

Prepare command (60 DA) 0001. CC=07?

Prepare command reject. Go to SAM 7200.

Start cycle steal status command (7F). CC=0703?

CC not equal 07042

Attention interrupt after command 7F. Rerun

test 7203. 1If same error, replace MMD attachment
card. (1)

CC=0702?

Possible pending device status outstanding. Verify
device interface. If correct, replace MMD attach-
ment card. (1)

ISB is greater than O0F00?

Channel status error on interrupt after command 7F.
Go to SAM 7200. If same error, replace MMD attach-
ment card. (1)

ISB bit 0 off?

Exception interrupt after command 7F. Go .to

SAM 7200. 1If same error, replace MMD attachment
card. (1) .

ISB bit 1 on?

DCB specification check after command 7F. Go to
SAM 7200. If same error, replace MMD attachment
card. (1)

Delayed reject on command 7F. Go to SAM 7200. If
same error, replace MMD attachment card. (1)

ATTACHMENT TEST SAM 7203-1
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019 Y N Prepare command (60DA) 003. CC=07?
020 : 1 Prepare command reject. Go to SAM 7200.
021 Y N Start cycle steal status command (7F). CC=07?
022 : 1 Possible pending device status outstanding; Verify
: device interface. If correct, replace-MMD attachment
: card. (1) :
023 Y N Prepare command (60DA) 0001. CC=0703?
024 : 1 Prepare command reject. Go to SAM 7200.
025 Y N Start cycle steal status command (7F). CC=07?
026 : 1 Possible pending device status outstanding. Verify
: device interface. 1If correct, replace MMD attach-
: ment cardf (1)
027 Y N Prepare command (60DA) 0001. CC=07?
028 : 1 Possible pending device status outstanding. Verify
: device interface. If correct, replace MMD attach-
: ment card. (1)
029 Y N Invalid command in DCB (0D). CC=0702?
030 : 1 1Invalid modifier in start DCB did not cause interrupt
: CC=0702. Replace MMD attachment card. (1)
031 Y N ISB bit 3 on?
032 : 1 DCB specification check not in ISB. Replace MMD
: attachment card. (1) ,
033 Y N Invalid sector in read data DCB (3C). CC=0702 and
: : ISB bit 3 on?
034 : 1 DCB specification check not in ISB. Replace MMD
: attachment card. (1)
035 ¥ N Invalid sector in read sector ID DCB (3C). CC=0702
: ¢+ and ISB bit 3 on?
33 '
A B ATTACHMENT TEST (CONTD) SAM 7203-2
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DCB specification check not in ISB. Replace MMD
attachment card. (1)

0dd data address in read sector DCB parameter.
CC=0702 and ISB bit 3 on?

DCB specification check not in ISB. Replace MMD
attachment card. (1) -

Wrong byte count in read sector DCB parameter.
CC=0702 and ISB bit 3 on?

DCB specification check not in ISB. Replace MMD
attachment card. (1)

Start cycle steal status command (7F). CC=0703?
Possible pending device status outstanding. Verify
device interface. If correct, replace MMD attach-
ment card. (1)

Start cycle steal status command (7F). CC=0703?
Possible pending device status outstanding. Verify
device interface. If correct, replace MMD attach-
ment card. (1)

Cycle steal status correct.

ISB bits 0 through 7 = 0?

[l=oe 2

ISB bits 0 through 7 not zero. Replace MMD
attachment card. (1)

Correct interrupt device address?

'}—l . z

Wrong interrupt device address. Replace MMD
attachment card. (1)

Status word 1, bit 15 = 0?

Ji= oo 2

Not ready or power off status. Replace MMD
attachment card. (1)

Status word 2 = 07?

Jbmt o0 2

Status word 2 not zero. Replace MMD attachment
card. (1)

ATTACHMENT TEST (CONTD) SAM 7203-3
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N Residual address OK?

1l Residual address not correct. Replace MMD attach-
ment card. (1) '

Does REG 8701 agree with device ID?

Was an error encountered with read ID or read REG
870172

REG 8701 disagrees with read device ID. Replace MMD
attachment card. (1)

Unable to compare REG 8701 with device ID. Restart
auto test at 7200. If same error, place MMD
attachment card. (1).

Do a cycle steal status. CC=0703?

Possible pending device status outstanding. Verify
device interfacing, if correct replace MMD attachment
card. (1)

Is CSS W3 upper byte = 40342

CSS word 3 invalid. Replace MMD attachment card. (1)

Branch to test 7206 (SAM 7206)

(1) The attachment card contains switches to select
MMD device address (refer to Attachment Card and
I/0 Cable Installation, section 2 of this manual).

ATTACHMENT TEST (CONTD) SAM 7203-4
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This test is automatically linked from test 7203.

001 Y N Did wrap test and diagnostic mode run correctly?

002 ; i Check Bus In and Bus Out cables. Check seating and/or
: replace A2A03, A2A04 cards. If this fails to fix
: problem, replace MMD attachment card. (1)

003 i N Did Z80 RAM test (4080-43FF) run correctly?

004 ; i Replace MMD attachment card. (1)

005 ; N Did data buffer test (8800-8BFF) run correctly?

006 ; i Replace MMD attachment card. (1)

007 § N Did ID compare/RAM test run correctly?

008 : i Replace A2A03, A2A04 cards.

009 i Branch to test 7207 (sSaM 7207).

(1) The attachment card contains switches to select MMD
device address (refer to Attachment Card and I/O
Cable Installation, section 2 of this manual).

WRAP AND RAM TEST SAM 7206
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This test is automatically linked from test 7206.

001 Y N Did write sector ID test run OK?

002 : 1 Replace A2A01, A2A02, A2A03 card(s).

003 i N Did read sector ID test run OK?

004 : 1 Replace A2A01, A2A02, A2A03, A2B04 card(s).

005 Y N Did sync check test run OK?

006 : 1 Replace A2A01, A2A02, A2A03 card(s).

007 1 Branch to test 7208 (SAM 7208).

R

WRITE/READ SECTOR . ID, AND DATA SYNC CHECK SAM 7207
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test is automatically linked from test 7207.

SAM 7208
This

001 Y N
002 : 1
003 Y N
004 : 1
005 Y N
006 : 1
007 ¥ N
008 : 1
009 1

Did write data test run OK?

Replace A2A01, A2A02, A2A03 card(s).
Did read data test run OK?

Replace A2A01, A2A02, A2A03 card(s).
Did write sector ID skewed test run OK?
Replace A2A01, A2A02, A2A03 card(s).
Did read sector ID skewed test run OK?

Replace A2A01, A2A02, A2A03 card(s).

Branch to test 7209 (SAM 7209).

WRITE/READ DATA AND ID SKEWED TEST SaM 7208
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This test is automatically linked from test 7208.

001 Y N Did read diagnostic test run OK?

002 ; i Replace A2A03, A2A02, A2A01 card(s).
003 ; N Did ECC test 1 run OK?

004 : i Replace A2B04, A2A04 card(s).

005 é N Did ECC test 2 run OK?

006 : 1 Replace A2B04, A2A04 card(s).

007 i N Did header compare test run OK?

008 : 1 Replace A2A03, A2A02, A2A01 card(s).
009 i Branch to test 7210 (SAM 7210).

DIAGNOSTIC READ, COMPARE, AND ECC TEST SAM 7209







OO00000O0000O0O0O0O0

SAM 7210

62947905 E

This test performs downline verification of the hardware during
an offset recovery command and a controller RTZ seek.

001
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Issue offset downline test. CC=0703?
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CC=02?

An illogical condition. Replace attachment card.

(1)

Error code not equal 1?

An offset command failed to cause On Cylinder
status to drop. Replace cards A2A0l1, A2A02,
A2B02/C02.

Error code not equal 2?

Seek End was not dropped in response to an offset
command. Replace cards A2A02, A2A04, A2B02/C02.

Error code not equal 3?

On Cylinder never came up following the offset
command. Replace cards A2A01, A2B02/C02.

Error code not equal 4?

Seek End never came up following the offset
command. Replace cards A2A0l1, A2A04, A2B02/CO02.

Error code not equal 5?

Seek Error was up following offset command,
Replace cards A2B02/C02, A2C04.

Illogical result. Replace attachment card. (1)

Issue RTZ downline test. CC=0703?

[ e 2

[ oo 2

CC=0702?
Illogical result. Replace attachment card. (1)
Error code not equal 17?

Disk not ready - turn drive power off and run T7221
(First Seek) test. If okay, retry T7210.

SERVO TEST and RTZ SAM 7210-1
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036
037

Illogical status. Replace attachment card. (1)

A B 62947905 E
11 :

¢ YN Error code not equal 2?

: : 1 On Cylinder failed to drop after RTZ command.

F Replace cards A2A01, A2A02, A2B02/C02.

: YN Error code not equal 3?

: ¢+ 1 Seek End failed to drop after RTZ command. Replace
I cards A2A04, A2B02/C02, A2C04.

: YN Error code not equal 4?

: ¢ 1 Seek Error failed to drop after RTZ command.

s 3 Replace cards A2A04, A2B02/C02, A2C04.

¢t YN Error code not equal 5?

: : 1 Did not receive a Select Out signal after RTZ

s e command. Replace cards A2B04, A2C04. .

: YN Error code not equal 6?

: : 1 Guard Band 1 was not detected during RTZ sequence.
HEH Replace cards A2B01/C01, A2B02/C02, A2CO0S.

t Y Error code not equal 7?

: : 1 Did not receive a Select In signal during RTZ

- sequence. Replace cards A2B04, A2C04.

: YN Error code not equal 8?

: : 1 Guard Band 1 was not detected during RTZ sequence.
s Replace cards A2B01/C0l1, A2B02/C02, A2CO0S..

: YN Error code not equal 9?

: : 1 On Cylinder status never occurred during RTZ

: sequence . Replace cards A2A01, A2B01/CO1,

: a2B02/C02.

: 1

1

Go to test 7213, no errors detected by 7210.

(1) The attachment card contains switches to select MMD
device address (refer to Atachment Card and I/0 Cable
Installation, section 2 of this manual).

SERVO TEST AND RTZ (CONTD) SAM 7210-2
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test is automatically linked from test 7210.

This
001 YN
002 : 1
003 Y N
l :
004 Y
005 :
006 Y
007 :
008 Y
009 :
010 Y
011 :
012 Y
013 :
014 Y N
015 : 1
016 Y N
2 2
A B

[bt o0 2

[l o0 2

[ oo 2

|1 oo 2

= o 2

Read device ID and register 8701. Is result legal
for MMD?

The device ID is not valid. Run tests 7200 through
7203. Replace attachment card (1) and A2A04 logic
card.

Read sector ID (0OA) all heads. Result = 0008?

Go to step 029.

Result bit 0 = off?

Read head XX unsafe status. (2) Run test 7200,
Result bit 1 = off?

Read head XX no record found status. (2) Go to
SAM 7282.

Result bit 2 = off?

Sync check occurred on read sector ID command, and
and attempt to read a skewed sector ID failed. The
cylinder, head, and logical sector in error will be
displayed on the alternate console. Tests T7224,
T7225, T7260, and T7261 may isolate the problem.
Result bit 3 = off?

Not ready or power off status. Run test 7200.
Result bit 4 = off?

A read sector ID error occurred. The cylinder,
head, and logical sector in error will be displayed
on the alternate console. Test T7224, T7225, T7260,
and T7261 may isolate the problem.

Result bit 5 = off?

Read head XX intermittent read sector ID compare
errors. (2) Run test 7250.

Result bit 6 = off?

READ SECTOR ID TEST SAM 7213-1




017

018
019
020

021

022

023

024

025

026

027

028
029

030

||—|n oo o0 (00 00 00 00 00 [ 00 00 e 00 00 kG 00 00 00 00 00 1 00 o0 00 | e 00 00 |G ee oo 0; s o0 o

B 62947905 E

l .

1l Read head XX solid read sector ID compare errors.
Replace cards A2A04, A2B02/C02, A2C05, A4A2/B2 (2) (3)
Run test 7250.

N Result bit 7 = off?

1l Read head XX ECC error. (2) Go to SAM 7282.

N Result bit 8 = off?

1l Unexpected status. Branch to test 7220,

N Result bit 9 = off?

1l CC=2 on a RTZ command. Replace the following logic
cards one at a time and rerun test: A2B01 (3) and
A2B02. (4)

N Result bit 10 = off?

1l CC=2 on a maximum cylinder seek. Replace the
following logic cards one at a time and rerun test:
A2B01 (3) and A2B02. (4)

N Result bit 11 = off?

i CC=2 on a head select seek. Failing head=XX (2).
Replace A2B02 logic card. Replace mini module
assembly (para 3.4).

N Result bit 12 = off?

1l Test completed OK, branch to test 7214,

Branch to test 7220.

(1) The attachment card contains switches to select
MMD device address (refer to Attachment Card
and I/0 Cable Installation, section 2 of this
manual).

(2) If using operator/programmer panel only, failing
head can be determined by running one pass of
test 7222 on each head and verifying that the
selected head number appears in R6.

(3) Check/adjust A2B0l logic card per para 3.15.

(4) Refer to Setting Sector Select Switches, sec-
tion 2 of this manual for correct switch settings
of A2B02,

READ SECTOR ID TEST (CONTD) SAM 7213-2
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This test is automatically linked from test 7213.
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Read device ID and register 8701. Is result legal for
MMD?

Device ID not correct for MMD., Run tests 7200
through 7203. Replace attachment card, (1) replace
A2A04.

Run incremental seek test, Did test run without:
error?

Go to step 023.

Did recalibrate interrupt fail?

| oo &

Go to step 022.

Did seek forward interrupt fail?

|t e 2

Go to step 021

Did read sector ID interrupt fail?

I[--'uo Z

Go to step 020.

Was sector flag not 00 or 01 and cylinder address
not 001?

||—l e o0 z

Go to step 019,

Did cylinder read equal expected cylinder?

“-loo Z

Go to step 018,
Did reverse seek interrupt fail?

Go to step 017.

|12 e 2

Did read sector ID interrupt fail after reverse
seek?

I'_.lco (Y} Z

Go to step 0l6.

Was sector flag not 00 or 01 and cylinder address
not 001 after reverse seek?

||._lu w 2

Go to step 015.

INCREMENTAL SEEK TEST SAM 7214-1
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N Did cylinder read equal expected cylinder after
: reverse seek? ‘
1l Go to step 014.

||“'n o 00 o0 K 00 P

Illogical error, rerun CPU diagnostics (presé Load
switch on operator/programmer panel).

(From step 012). Run test 7213. Replace cards A2B0l, (2)
A2C04, or power amp A2CO05,.

(From step 011)., Disk initialization problem. A sector
with a flag byte indicating something other than a primary
sector has been found on a cylinder other than cylinder 1.
This indicates that either an error exists in the
initialization -of the disk, or initialization by a procedure
which employs nonstandard alternate sector assignment has
been performed.

(From step 010). Read sector ID was verified in a previous
test. Rerun test 7213,

(From step 009). Run test 7213. Replace cards A2B0l, (2)
A2C04, or power amp A2C05,

(From step 008). Replace cards A2B0l, (2) A2C04, or power

(From step 007). Suspect disk initialization. A sector
with a flag byte indicating something other than a primary
sector has been found on a cylinder other than cylinder 1.
This indicates that either an error exists in the
initialization of the disk, or initialization by a procedure
which employs nonstandard alternate sector assignment has
been performed.

(From step 006). No sector IDs readable on entire track.
Run auto tests 7200 -- if inconclusive, run 72F1.

(From step 005). Rerun test 7213 -- if inconclusive,
suspect servo aligmnment. See section 3.15 of this manual.

(From step 004). Recalibrate was verified in a pfevious.
test. Rerun test 7210.

(From step 003). Branch to test 7215 (SAM 7215).

(1) The attachment card contains switches to select MMD
device address (refer to Attachment Card and I/O
Cable Installation, section 2 of this manual).

(2) Check/adjust A2B0l1 per para 3.15.

INCREMENTAL SEEK TEST (CONTD) SAM 7214-2
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This test is automatically linked from test 7214.

cylinder XXXX. Invalid flag XX received.
Faulty initialization. Run 72F1,

00l Y N Read device ID and register 8701, 1Is result legal for
: : MMD? :
002 : 1 The device ID for MMD is not valid. Run tests 7200
: through 7203. Replace attachment card, (1) replace
: A2A04.
004 Y N Did test 7215 run OK?
005 : Y N Did recalibrate fail on interrupt?
006 : : YN Did read sector ID fail on interrupt?
007 : : ¢ YN Is cylinder read not equal to 0 after read?
008 : : : : YN Did seek command fail on interrupt?
009 : : : : : YN Is cylinder received not equal to expected
:t ¢ ¢ ¢+ : ¢ cylinder and flag equal 00, 01, 02, 032
010 : : : : : ¢: YN Is cylinder received not equal to expected
:t 2 : ¢ 2 ¢ : cylinder and flag not equal 0?
011 : : : ¢ : : ¢: YN Is cylinder received nct equal to
:t £ ¢+ 2+ s s 2 ¢ expected cylinder and cylinder equal 001
t 2 ¢ 2 ¢ 2 ¢ and flag not equal to alternate?
0l2 : : : : : : 2 ¢ YN Is cylinder received not equal to
: s 2 ¢ 2t 2 3 : : maximum cylinder after maximum
t s 2 3 ¢ 3t st ¢ cylinder seek?
013 : s : : : : ¢ : : 1 Illogical error. Rerun CPU diag-
T : 32 3 st o3 s nostics (IPL the CDC BASIC diskette).
014 : : : : : : : : 1 Max seek issued. Cylinder read XXXX not
S T T equal to max cylinder. Rerun test 7214,
015 : : : : : : : 1 Expected alternate cylinder XXXX. Received
N S T R R cylinder XXXX. Invalid alternate flag XX
S received. Faulty or nonstandard
N initialization.
016 : : : : : : 1 Cylinder read XXXX does not equal expected
222222
ABCDETF

SEEK TESTS (ALL SEEKS) SAM 7215-1
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| e =1

Cylinder read XXXX does not equal expected
cylinder XXXX. Rerun tests 7213 and 7214,
If inconclusive, suspect servo adjustments.

I‘_.b.. e oo oo oo T

Interrupt error on seek command, this error was
verified in test 7213. Rerun test 7213.

“..lu ee 0 o0 €0 o¢ 00 o0 |—IU

Following a recalibrate CMD, expected cylinder
0000, read cylinder XXXX. Run test 7213,

||_ln s o0 o0 s ¢ oo oo os 00 oo (— ()

No sector IDs readable on an entire track XXXX.-

Run auto tests 7200 -- if inconclusive, run test
72F1.

Recalibrate failed. Run test 7210 and 7213. This
error should have been detected previously.

Branch to test 7216 (SAM 7216).

(1) The attachment card contains switches to select MMD

device address (refer to Attachment Card and I1I/0
Cable Installation, section 2 of this manual).

SEEK TESTS (ALL SEEKS) (CONTD) SAaM 7215-2
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This test is automatically linked from test 7215,

00l Y N Read device ID and register 8701. Is result legal for
: ¢ MMD? .
002 : 1 Device ID not correct for MMD., Run tests 7200 through
: 7203, Replace attachment card, (1) replace A2A04,
004 Y N Run random seek test., Did test run OK?
005 : YN Did recalibrate fail on interrupt?
006 : : YN Did read sector ID fail on interrupt?
007 : : : YN Did seek command fail on interrupt?
008 ; ; t ¢ YN Was cylinder read not equal to cylinder
: ¢ ¢ : : expected?
010 : : : : : 1 Illogical error. Rerun CPU diagnostics (IPL !
i LI A the CDC BASIC diskette).
% 012 : : : : 1 Cylinder read XXXX is not equal to expected
; $ s 2 2 cylinder XXXX. Reseat/replace A2BO01l, (2)
E L T A2C04, A2CO0S.
| JEETE I
i 013 : : : 1 Interrupt error on seek command. Reseat/replace
s 2 cards A2B01 (2), A2C04, A2C05 one at a time.
t 3 3 Rerun test.
; 014 : : 1 No readable sector IDs on an entire track XXXX. Run l
% I auto tests 7200 -- if inconclusive, run test 72F1.
015 : 1 Interrupt error on recalibrate. Go back to .test 7210. l
: This error should have been detected in prior tests. :
016 1 End of auto tests. Exit.

(1) The attachment card contains switches to select MMD
device address (refer to Attachment Card and I/0
Cable Installation, section 2 of this manual).

(2) Check/adjust A2B0l per para 3.15.

SEEK TESTS (RANDOM) SAM 7216
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This test is an automatically executed error analysis routine
for abnormal error conditions detected by test 7201 and 7213.

001
002

003
004

005

006

007

008

009
010

011

chool 90 00 60 60 46 05 B0 09 00 Ge 00 06 6o ¢ 00 o8 68 0 e ."<.. 0 00 90 08 00 00 0 S0 e o0 |-<oo o o oolo|.<oooon' . Ov|-<

[ 2

l}—loc 2

[ o0 o0 o0 00 00 (00 2

[Fee 2

[ e =

Halt I/0 command (F0). CC=7?

Not CC=07 after halt I/0. Reseat/replace attachment
card/cables. (1) Rerun auto tests. If error per-

‘sists, go to SAM 7281.

Device reset command (6F). CC=7?

Not CC=07 after device reset. Reseat/replace attach-
ment card/cables. (1) Rerun auto tests. If error

persists, go to SAM 7281.

Invalid DCB (all zeros). CC=0702?
CC=0703?

Not CC=0702 or 0703 after SCS invalid DCB cmd.
Reseat/replace attachment card/cables. (1) Rerun
auto tests. If error persists, go to SAM 728l1.

CC=0703 after SCS command containing invalid DCB.
Reseat/replace attachment card/cables. (1) Rerun
auto tests. If error persists, go to SAM 7281.

Cycle steal status command. CC=0703?

Not CC=0703 on cycle steal command. Verify I/O
cable condition/connections. Reapply power to MMD.
Rerun auto tests. If error persists, go to SAM 7281l.

This step displays MMD microprocessor error codes
before continuing. These codes are not examined by
the diagnostic test itself, but may prove helpful

in tracing problems not identified by cycle steal
status word 3, or further defining errors identified
in cycle steal status. A maximum of 22 MMD error
codes will be displayed. When using the programmer's
panel, error code displays are obtained during a halt
code of 7290, with the error code contained in Rj,
level 3. A list of the MMD error code definitions
follows:

01 An MMD voltage fault has occurred. SAM 7270 may
isolate.

02 A read or write was attempted and on cylinder was
not true. Suspect cards A2A01, A2A02, A2B02/C02.

ERROR ANALYSIS ROUTINE FOR ISB = 80346 SAM 7220-1
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A write fault has occurred. Suspect cards A2A01,
A2A02, A2B02/C02, A2B02, A2C03.

A head select fault has occurred. Suspect cards
A4A02/B02, A2B02/C02.

A read and a write were attempted simultaneously.
Suspect cards A2A02, A2A0l.

A MMD microprocessor fault., A ROM or a RAM test
failed. Suspect Card A2C04. ’

A MMD microprocessor I/0 fault has occurred. Sus-
pect card A2C04. '

A settle-out or hold on cylinder problem occurred.
Suspect cards A2B01/C01, A2B02/C02.

The drive drifted off cylinder. Suspect A2B01
/C01, A2B02/C02.

The spindle required more than 15 seconds to get
up to speed. Test 7221 may isolate this problem.
The brake was on for more than 500ns after being
released. Suspect the brake assembly or card
A2B02/C02.

A guard band was detected during a seek. Suspect
cards A2B01/C01, A2B02/C02, A2A04.

A guard band was detected during a seek. Suspect
cards A2B01/C0l1, A2B02/C02, A2A04.

The first seek failed an outer guard band was
detected. Suspect cards A2B01/C0l1, A2B02/C02,
A2C03. Test 7221 may isolate this problem.

An RTZ seek took too long to complete. Test 7210
may isolate this problem.

A seek to a nonexisting cylinder (greater than
maximum allowable) was attempted. Suspect cards
A2A04, A2B02/C02.

An RTZ seek did not complete. Test 7210 may
isolate this problem.

Spindle speed dropped below 3000 RPM. Run test
7221, if inconclusive replace A4 speed transducer.
No cylinder pulses were detected during a seek
operation. Suspect card A2B01/C01, A2B02/C02,
A2CO03.

No pick command was detected after spindle
started.

No start command was detected.

No seek command has been detected. Suspect cards
A2B01/C01, A2B02/C02, A2CO03.

After displaying the error codes (if any), the
test continues.

Result (cycle steal status word 3) = 0000347

Go to step 054.

ERROR ANALYSIS ROUTINE FOR ISB = 80;¢ (CONTD) SAM 7220-2
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Replace attachment card. (1)

A 62947905 H
2
012 Y N Result not equal 002A?
013 : 1 Cycle steal status word 3=2A, disk power off.
: Check drive power on indicator. If off, check that
: power switch is in On position. If power applied
: (LED 1it), reseat I/0 cables, reapply power to MMD,
H rerun test. If error persists, go to SAM 7281.
014 Y N Result not equal 002B?
015 : 1
: Cycle steal status word 3=2B, cable disconnected.
: Verify cable connections. Run test 7221. If incon-
: clusive, go to SAM 7281.
016 Y N Result not equal 002C?
017 : 1 Cycle steal status word 3=2C, Indeterminate cable
: parity. Reseat cables and rerun auto tests. Reapply
: power to MMD and rerun tests. If error persists, go
: to SAM 7281.
018 Y N Result not equal 0002D?
019 : 1 Cycle steal status word 3=2D, illegal feature ID. Go
: to SAM 7281.
020 Y N Result not equal 002E?
021 1l Cycle steal status word 3=2E, not ready and not on
: cylinder. Note error code presentation, step 011l
: of this test. If no error codes were presented, run
: auto tests 7202. If inconclusive, go to SAM 7281.
022 Y N Result not equal 002F?
023 : 1 Cycle steal status word 3=2F, not ready and on
: cylinder. Note error code presentation, step 011
: of this test. If no error codes were presented, go
: to SAM 7281.
024 Y N Result not equal 00307
025 : 1 Cycle steal status word 3=30, ready and not on
: cylinder. Run test 7202,
026 Y N Result not equal 00312
027 : 1 Cycle steal status word 3=31, timer elapsed.
4
A

ERROR ANALYSIS ROUTINE FOR ISB = 803 (CONTD) SAM 7220-3 E
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3
028 Y N Result not equal 00212
029 : 1 Cycle steal status word 3=32, DMA parity. Check I/O
: cable connections, replace A2A03, attachment card, (1)
: ¢ replace A2A04, replace I/O cables.
030 Y N Result not equal 00347
031 : 1 Cycle steal status word 3=34, cables disconnected.
: Check for correct cable connections.
032 Y N Result not equal 0035?
033 : 1 Cycle steal status word 3=35, disk power is not
: correct. Go to SAM 7281.
034 Y N Result not equal 00367
035 : 1 Cycle steal status word 3=36, indeterminate cable
: parity errors. Verify cable condition/connection.
: Reapply power to MMD and rerun auto tests. If error
: persists, go to SAM 7281l.
036 Y N Result not equal 0038?
037 : 1 Cycle steal status word 3=38, data error. Replace
: attachment card. (1)
038 Y N Result not equal 00392
039 : 1 Cycle steal status word 3=39, ID error. Replace
: attachment card. (1)
040 Y N Result not equal 003A?
041 : 1 Cycle steal status word 3=3A, disk error. Reseat
: logic card A2B04. Rerun auto tests, if error per-
: sists, go to SAM 7281.
042 Y N Result not equal 003B?
043 : 1 Unit not ready or hardware fault. Reseat/replace
: logic cards A2B01/C01, A2B02/C02, A2CO03.
5
A ERROR ANALYSIS ROUTINE FOR ISB = 803 (CONTD) SAM 7220-4
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4
044 Y N Result not equal 0003C?
045 : 1 Seek error. Reseat/replace logic cards A2B01/C01,
: A2B02/C02, A2CO03.
046 Y N Result not equal 00442
047 : 1 Cycle steal status word 3=44. Device not ready on a
: start command. Go to SAM 7281.
048 Y N Result not equal 004A?
049 : 1 Cycle steal status word 3=4A, hung during write sector
H ID. Replace attachment card. (1) .
050 Y N Result not equal 00AA?
051 =: 1 Cycle steal status word 3=AA, problem undefined.
: Possible power or cable problem. Check cables and
: rerun auto tests. If error persists, go to SAM 7281,
052 Y N Result not equal 00F3?
053 : 1 Cycle steal status word 3=F3, header error undefined.
: Replace attachment card. (1) Rerun auto tests. If
: error persists, go to SAM 7281l.
054 Y N Result not equal 00F5?
055 : 1 Cycle steal status word 3=F5, header or data error
: undefined. Replace attachment card. (1) If error
: persists, go to SAM 7281.
056 1 None of expected codes appeared in cycle steal status 3.

If no error codes were presented in step 01l of this
test, and an MMD malfunction is still suspect, run auto

tests 7206. If inconclusive, go to SAM 728l1.

(1) The attachment card contains switches to select MMD

device address (refer to Attachment Card and I/O
Cable Installation, section 2 of this manual).

ERROR ANALYSIS ROUTINE FOR ISB = 80j¢g (CONTD) SAM 7220-5 e
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This is a manual test requiring operator interaction. Enter
B7221 to initiate the test. This test monitors the actions of
the MMD during a first seek operation. When the test is ready
for power to be applied to the MMD, it will inform the operator
via the alternate console. This prompt occurs during step 001
and coincides with a programmers panel display of 7272;¢.

001 There are two messages which are displayed as follows:

1. (Halt code 72Al1) This prompt is a request for the

' CE to turn MMD power off —--- when MMD power has
been turned off, respond to this prompt with a 1

response.

N
.

(Halt code 72A2) This is a request for the CE to
turn the MMD power on --- the test will then
proceed automatically. If no response occurs
within 60 seconds. Replace card A2A03, A2A04,
A2A02.

002 CC=0702?

Ji e 2

003 An illogical condition. Replace attachment card.

(1)

Error code not equal 1?

004

[ o0 2

005 Test was initiated with MMD power on.

006 Error code not equal 3?

Ji= 00 2

007 Speed OK never set. If MMD motor started,

replace cards A2B01/C01, A2B02/C02, A3 speed
transducer. If MMD motor did not start, run

test 7220 noting microprocessor error code display,
step 011. If inconclusive or no codes displayed,
replace cards A2C04, A2B0O4.

008 Error code not equal 47?

[ o0 2

009 Guard Band 2 never detected. The possibility exits
that the heads were not fully retracted over Guard
Band 2. Retry this test. If same error, replace
cards A2B01/C01, A2B02/C02, A2B04, A2C04/A2CO05.

010 Error code not equal 5?

011 Select In signal never occured to move heads off of

Guard Band 2. Replace cards A2B04,; A2C04.

| e 2

012 Error code not equal 67

y N %e 00 00 00 98 00 90 00 00 00 00 o0 ‘.. 00 00 00 90 00 S0 P 00 00 00 00 0 00 00 €0 00 o 00 00 OO 90 00 00 00 eV G0 80 00 60 e 0 '<
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First seek completed without any errors.

ABC 62947905 E
111

: ¢ 1 Guard Band 1 was not detected or was not left

HIH during Select In. Replace cards A2B01/C01,

I A2B02/C02, A2CO05.

: YN Error code not equal 7?2

t ¢ 1 Select Out never occurred after Guard Band 1 left.
s Replace cards A2B04, A2C04.

¢t YN Error code not equal 8?

: ¢ 1 Guard Band 1 was not detected while retracting

HEH heads. Replace cards A2B01/C01, A2B02/C02,.

: YN Error code not equal 9?

: :'l Select In did not set to move heads to cylinder O.
HEEH Replace card A2C04.

t YN Error code not equal A?

: : 1 On Cylinder status never received. Replace cards
s s A2A01, A2B01/CO0l, A2B02/C02.

: YN Error code not equal B?

: ¢ 1 Ready status never received. Replace card A2C04.
: 1 Illogical status. Replace the attachment card. (1)
1

(1) The attachment card contains switches to select MMD
device address (refer to Attachment Card and I/O Cable
Installation, section 2 of this manual).

FIRST SEEK TEST (CONTD) SAM 7221-2
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This is a manual test requiring operator interaction. Enter
B7222 to initiate the test. This test can be used to loop on
read sector ID commands for scoping. It has the capability of
manually testing fixed heads. Reference text under Manual
Tests for information on how to select correct addresses for
heads.

001 When operating without an alternate console, the halt is
722A. Enter cylinder, head, sector in the following
hexadecimal form:

Fccechhss (2)

Where cccc is a 4-digit cylinder number, hh is a 2-digit
head number, and ss is 2-digit logical sector number.

002 When operating without an alternate console, the halt
code is 7222. Enter (B), 6, (I), (I) to continue.
Program performs read sector IDs on the cylinder,
head, and sector specified in step 001. If CPU is in
diagnostic mode, the programs stops after each read
sector ID and the level 3 registers contain the

following data:

R4, R5, R6 —- sector ID information
R7 =——mm—mmee— I/0 condition codes

This sequence loops for scoping if the CPU is not in
diagnostic mode.

The sequence continues looping until a Yes or No
response is made via the alternate console (or
operator/programmer panel) the appropriate leg to
this step is then followed. '

003 End of read sector ID scope loop.

l}..ao. 08 00 gy 00 00 g9 5 0 00 00 g¢ ¢ oy 00 g9 e¢ g Z

004 Go to step 001 above,

_ll—‘oo ®8 00 0 00 00 90 00 00 00 00 00 6 0% 00 @8 €0 o0 0 o0 |"<

READ SECTOR ID SCOPE LOOP ROUT INE ’ SAM 7222
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This is a manual test requiring operator interaction. Enter
B7223 to initiate the test. This test can be used to loop on
write sector ID commands for scoping. It has the capability of
manually testing fixed heads. Reference text under Manual
Tests for information on how to select correct addresses for
heads.

001 When operating without an alternate console, the halt
code is 722A. Enter cylinder, head, sector in the
following hexadecimal form:

Fcccchhss (2) i

‘Where cccc is a 4-digit cylinder number, hh is a 2-digit
head number, and ss is 2-digit logical sector number.

002 When operating without an alternate console, the halt
code is 722B. Enter sector ID data in the following
hexadecimal form:

Fffcccchhss

Where ff is a 2-digit flag byte, cccc is a 4-digit

cylinder number, hh is a 2-digit head number, and ss is

2-digit logical sector number.
003 When operating without an alternate console, the halt
code is 7223, Enter (B), 6, (I), (I) to continue.
Program performs write sector IDs as specified in
steps 001 and 002, TIf the CPU is in diagnostic mode,
the CPU will stop after each write sector ID error
with the received condition codes in level 3, R7. If
the CPU is not in diagnostic mode, the program loops
until a Yes or No response is made, and then the ap-
propriate leg to this step is taken.

“._loo o8 68 go 90 ¢q oo 00 oo Z

004 End of write sector ID scope loop.

005 Go to step 001 above.

“-‘o. 90 06 eo oo o 00 e o0 00 o0 1<

WRITE SECTOR ID SCOPE LOOP ROUTINE SAM 7223
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This is a manual test requiring operator interaction. Enter
B7224 to initiate the test. This test performs a read sector
ID on any given sector and displays the ID on the alternate
console, It has the capability of manually testing fixed
heads. Reference text under Manual Tests for 1nformat10n on
how to select correct addresses for heads.

001 When operating without an alternate console, the halt
code is 722A. Enter cylinder, head, sector in the

following hexadecimal form: I

Fcccchhss (2)

Where cccc is a 4-digit cylinder number, hh is a 2-digit
head number, and ss is 2-digit logical sector number.

002 Y N This step reads the sector ID and displays the
: ¢ ‘results. CC=0703?

003 ; i CC not equal 0703. Read sector ID did not properly
: execute. (1)

004 ; N Read another sector ID?
i : Go to step 001.

006 Y ﬁ Link to write sector ID?

007 ; i End of read sector ID test.

008 i Go to external test 7225 step 001.

(1) If no alternate console is being used, Series/l main
storage -contains the following information:

18C8 - I/0 Condition Codes
18CA - Sector ID Information

(2) If testing a 160 MB MMD, valid seek arguments are:

CCCC = 0336H, HH = 00-09H, SS = 00-3BH

READ SECTOR ID ROUTINE : SAM 7224
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This is a manual test requiring operator interaction. Enter
B7225 to initiate the test. This test allows a user to perform
a sector ID write. It has the capability of manually testing
fixed heads. Reference text under Manual Tests for information
on how to select correct addresses for heads.

001 When operating without an alternate console, the halt
~code is 722A. Enter cylinder, head, sector in the
following hexadecimal form:

(2F)cccchhss (1)

Where 2Fcccc is a 4-digit cylinder number, hh is a
2-digit head number, and ss is 2-digit logical sector
number,

002 When operating without an alternate console, the halt
code is 722B. Enter sector ID data to be written in the
following hexadecimal form:

(3F)ffccecchhss (1)

Where 3Fff is a 2-digit flag byte, cccc is a 4-digit
cylinder number, hh is a 2-digit head number, and ss is
2-digit logical sector number.

003 Y N This step causes a write sector ID command to be
| f f issued ;s specified in steps 001 and 002. CC=0703?
E 004 ; i CC not equal 0703. Write sector ID did not properly
' : execute.

006 i N Write another sector ID?

i : Go to step 001.

008 Y ﬁ Link to read sector ID?

009 i i End or write sector ID test.

010 i' Go to external test 7224 step 001l.

(1) If testing a 160 MB MMD, valid seek arguments are:
CCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH.

WRITE SECTOR ID ROUTINE SAM 7225
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This is a manual test requiring operator interaction. Enter
B7226 to initiate the test. This test allows a user to read

data from a given sector on the MMD. It has the capability of

manually testing fixed heads. Reference text under Manual

Eests for information on how to select correct addresses for
eads.

001 When operating without an alternate console, the halt )
- code is 722B. Enter flag byte, cylinder, head, sector in
the following hexadecimal form: I

Fffcccchhss (1)
Where ff is 2 digit flag byte, cccc is a 4—dlglt cylinder

number, hh is a 2-digit head number, and ss is 2-digit
10g1ca1 sector number,

002 Y N The request sector is read and displayed on the
¢ ¢ alternate console. CC=0703?

003 : 1 CC not equal 0703? Read data did not properly
: execute.

004 1 Successful end of the read data routine test.

(1) If testing a 160 MB MMD, valid seek arguments are:

CCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH

READ DATA ROUTINE SAM 7226
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This is a manual test requiring operator interaction. Enter
B7227 to initiate the test. This test allows a user to write
one sector with a data pattern. It has the capability of
manually testing fixed heads. Reference text under Manual
Tests for information on how to select correct addresses for
heads.

001 When operating without an alternate console, the halt
code is 722B. Enter flag byte, cylinder, head, sector in
the following hexadecimal form:

Fffcccchhss (1) i

Where ff is 2 digit flag byte, cccc is a 4-digit cylinder
number, hh is a 2-digit head number, and ss is 2-digit
logical sector number. ‘

When operating without an alternate console, the halt
code is 722C. Enter sector ID data to be written in the
following hexadecimal form:

Fdddddddd

Where dddddddd is 8 characters (4 bytes) of data that
will be repeated and written on the indicator sector.

002 Y N The program performs the write. CC=0703?

003 : 1 CC not equal 0703. Write data did not properly
: execute.

004 1 Successful end of the write data routine test.

(1) If testing a 160 MB MMD, valid seek arguments are:

cccc =.0000-0336, HH = 00-09, SS = 00 3BH.

WRITE DATA ROUTINE SAM 7227







(,

o

—_

N

OO0O0O00000O00D00O0O0

e

SAM 7228 62947905 H

This is a manual test requiring operator interaction. Enter
B7228 to initiate the test. This test writes a given data
field on any desired sector, reads it back, and verifies the
data read matches the data written. It has the capability of
manually testing fixed heads. Reference text under Manual
Tests for information on how to select correct addresses for
heads.

001 When operating without an alternate console, the halt
code is 722B. Enter flag byte, cylinder, head, sector in
the following hexadecimal form:

Fffcccchhss (1)

Where ff is 2-digit flag byte, cccc is a 4-digit cylinder
number, hh is a 2-digit head number, and ss is 2- dlglt
logical sector number.

When operating without an alternate console, the halt
code is 722C. Enter data pattern to be used in the
following hexadecimal form: .

Fdddddddd

Where dddddddd is 8 characters (4 bytes) of data that
will be used.

When operating without an alternate console, the halt
code is 722D. Enter 1 to write a complete sector, enter
0 to perform a partial sector write.

002 Y N CC=0703 on both read and write? This step expands the
s ¢ data pattern entered in step 001 to £ill one sector.
: ¢ The sector is then written to the disk and read back.
: ¢ The data written, the data read, and a statement
: : describing the comparison error (if any error exists)
: ¢ 1is displayed. Run auto test 7200 -- if inconclusive,
: ¢+ replace card A2A03.

003 =: 1 CC not equal 0703 on read and/or write commands.
: Read and/or write did not execute properly.
: Replace card A4A2/B2.

004 1 Successful end of write/read/compare data routine,

(1) If testing a 160 MB MMD, valid seek arguments are:

cccc = 0000-0336, HH = 00-09, SS = 00-3BH

WRITE/READ/COMPARE DATA ROUTINE SAM 7228
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This is a manual test requiring operator interaction.
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Enter

B7230 to initiate test.

001

002

004,
005

006

007
008
009
010
011
012
013
014
015
016
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"7203.

0 =

Read device ID and register 8701. Is result legal

for MMD?

Device ID not correct for MMD. Run tests 7200 through
Reapply power to MMD., Replace attachment
card (l1). Replace A2A04 logic card.

When operating without an alternate console, halt code
is 7230. Do you want to write data? (Reply 1 = yes,
no)

Write/read data test not executed due to no response
of step 004, 005.

Write/read data pattern EB6D B6DB. Error code = 0000?

Writé/read data error. Go to step 018 this test.

Write/read data pattern 5555 5555. Error code = 0000?

Write/read data error. Go to step 018 this test.

Write/read data pattern AAAA AAAA. Error code = 0000?

Write/read data error. Go to step 018 this test.

Write/read data pattern 0000 0000. Error code = 0000?

Write/read data error. Go to step 018 this test.

Write/read data pattern FFFF FFFF. Error code = 0000?

Write/read data error. Go to step 018 this test.

Write/read data test ran without any errors.

Error code not equal 40007

Unexpected

error during write data. Hd = XX. Replace
cards A2B04, A2A01, A2A02, A2CO03.
Error code not equal 2000?
Unexpected error during read data. Hd = XX. Replace
‘CardS AZBOB, A2B04' Aonl, A2A02, A4A3/B3o
WRITE/READ DATA TEST SAM 7230-1
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Error code not equal 1000?
File protect is on.
Error code not equal 08002

Hd = XX. Data compare error. Replace cards A2A03,

A2CO03.

Error code not equal 0400?

Hd = XX. Write unsafe error. Replace cards A4A02,'
A2B02. Replace mini module (para 3.4).

Error code not equal 02007?

Hd = XX. Read data ECC error. Replace cards A2B04,
A2C03, A2A01, A2A02, A2A03, A4A3/B3.

Error code not equal 01002

Wrong device ID. Run test 7200, 7201, 7203.

Error code not equal 0080?

Multiple head select error. Replace card A4A02.
Replace mini module (para 3.4), or 1solate to head
using tests 7227, 7228, 7230.

Error code not equal 00407?

PLO sync check on write operation. Replace cards
A4A01, A4A03, A2B03, A2A02, A2A01l.

Error code not equal 0020?

Write gate check. Replace cards A2A01, A2A02,
A2C03, or run tests 7227, 7228 for more data.

Illogical error. IPL (press Load switch) to run CPU

(1) The attachment card contains switches to select
MMD device address (refer to Attachment Card and
I/O0 Cable Installation, section 2 of this manual.

WRITE/READ DATA TEST (CONTD) SAM 7230-2
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This is a manual test requiring operator interaction. Enter
B7235 to initiate the test. This test checks the MMDs ability
to properly chain DCBs,

001 Y N Issue device reset and operate-I/O to a recall
: ¢ chained to a seek chained to another seek. No errors
: ¢ encountered? .

002 : 1 A chaining error occurred. Replace the attachment
: card. (1)

003 1 Normal end of the command sequence test.,

(1) The attachment card contains switches to select
MMD device address (refer to Attachment Card and
I/0 Cable Installation, section 2 of this manual).

COMMAND "AND SEQUENCE TEST SAM 7235
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This is a manual test requiring operator interaction. Enter
B7240 to initiate the test. This test utilizes the read short
to verify error detection/correction logic.

001
002

003
004

. 005
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Issue prompt -- Do you want to write data?

When operating without an alternate console, the halt
code is 7240. A Yes response will cause the program

" ‘to write on the CE track. A No will cause it to

terminate.
Test terminates without testing ECC.

Force correctable error in the middle of the data
field and read short. Error corrected?

Correctable error in the data field not corrected.
Replace the ECC cards A2B04, A2A04

Force a second error in the middle of the data field
and read short. Error corrected?

Correctable error in the data field not corrected.
Replace the cards A2B04, A2A01, A2A04

Force a third correctable error in the middle of the
data field and read short. Error corrected?

Correctable error in the data field not corrected.
Replace the ECC cards A2B04, A2A04.

Force a fourth correctable error in the middle of the
data field and read short. Error corrected?

Correctable error in the data field not corrected.
Replace the ECC cards A2B04, A2A04.

Force correctable error on last data byte and read
short. Error corrected?

Correctable error in the data field not corrected.
Replace the ECC cards A2B04, A2A04.

Force a second correctable error on last byte of the

~data field and read short. Error corrected?

Correctable error in data field not corrected.
Replace the ECC cards A2B04, A2A04.

Force correctable error in the first byte of the

-ERROR CORRECTION CODE TEST SAM 7240-1
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data field and read short. Error corrected?

Correctable ECC error in data field not corrected.
Replace the ECC cards A2B04, A2A04.

Force correctable error in the middle of ECC field

"and read short. Error corrected?

Correctable ECC error not corrected. Replace the ECC
cards A2B04, A2A04.

Force correctable error in the last ECC byte and read

short. Error corrected?

Correctable ECC error not corrected. Replace the ECC
cards A2B04, A2A04. ;

Force uncorrectable error in the data field and read
short. Error detected?

Uncorrectable data error not detected. Replace the
ECC cards A2B04, A2A04.

Force two data errors and read short. Error reported?

Uncorrectable data error not detected. Replace the

-ECC cards A2B04, A2A04.

Force two ECC field errors and read short. Error
reported?

Uncorrectable ECC error not detected. Replace the
ECC cards A2B04, A2A04.

ECC test ran without any hardware malfunctions.

ERROR CORRECTION CODE TEST (CONTD) ~ SAM 7240-2
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This is a manual test requiring operator interaction. Enter
B7245 to initiate test. It has the capability of manually
testing fixed heads. Reference text under Manual Tests for
information on how to select correct addresses for heads.

001
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Issue prompt -- Do you wish to perform a direct seek?

Respond to prompt - 1 = yes, 0 = no.

Issue prompt -- Do you wish to perform a repeat seek?

(Y DD o0 oo o0 oo o0 o0 o0 oo Z
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Respond to prompt - 1 = yes, 0 = no.

Issue prompt —~- Do you wish to perform a one-track
incremental seek?

N Respond to prompt - 1 = yes, 0 = no.

1l None of the above options were selected, program
terminate.

Halt code is 722E. Reply Fcccchh where ccccyg is
the maximum cylinder address (1) and hhjg is the
maximum head address for the incremental seek. (2) '

When operating without an alternate console, the
halt code at this step is 7245, Enter a (B), 6,
(I), (I) to continue. The test performs incre-
mental seeks until a 1 = yes or 0 = no response
is received. A yes will restart the test and a
no will terminate the test.

End of the incremental seek test.

||_; o o0 00 o0 %0 os 2

Go to step 001 of this test.

Halt code is 722F. Reply Fcccchhxxccecchh to specify

the extents of the repeat seek where ccccijg is the
4-digit cylinder number, and hhjg is the 2-digit

head number, and xx is any nonblank character. (2) l

When operating without an alternate console, the
halt code at this step is 7245. Enter a (B), 6,
(I), (I) to continue. The test performs repeat
seeks between the two addresses specified in step
001, Seeking continues until a 1 = yes or a 0 = no
response is received. A yes will restart the test
and a no will terminate the test.

SERVO ADJUSTMENT ROUTINE . SAM 7245-1
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End of repeat seek test.
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Go to step 001 of this test.

Halt code is 722E. Reply Fcccchh where ccccyig is the
4-digit cylinder number, and hhjg ig the 2-digit head
number for the direct seek address. (2)

When operating without an alternate console, the halt
"code at this step is 7245. Enter a (B), 6, (I),

(I) to continue. The program performs direct seeks
to the specified address until a yes (1) or a no

(0) response received. A yes will restart the test
and a no will terminate test.

“—l 0 o0 o0 op oo o Z

End of the direct seek test.

Go to step 001 of this test.

(1) Maximum usable cylinder address is as listed in
paragraph 3.16 for various models of MMD.

(2) If testing a 160 MB MMD, valid seek arguments
are:

CCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH

SERVO ADJUSTMENT ROUTINE (CONTD) SAM 7245-2
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This is a manual test requiring operator interaction. Enter
B7250 to initiate the test. This test reads all sector IDs on
the CE cylinder, rewrites with test patterns, and restores the
original sector ID if all goes well.

001 Issue prompt -- Do you want to write sector ID?

002 Y N Halt code is 7250. A YES response allows the test to

A2B03, A2B02, Tests 7224 and 7225 may provide more
information by writing and reading sector IDs.
Suspect head xx (xx indicates failing head number).

: : continue and a NO response will cause the test to
: : terminate without writing on the disk.

003 : 1 Test terminates without writing on the disk.

004 Y N Read device ID to determine MMD size. Valid device
: ¢ ID?

005 : 1 1Invalid MMD ID. Run auto tests 7200.

006 Y N Attempt to write sector ID to all sectors and to all
¢ ¢ heads on the CE cylinder. Error code = 00002

007 : Y N Error bit 8000 off?

008 : : 1 Could not read sector ID during step 006. Reini-
: s tialize the MMD and run test 7213 to isolate the
T s ‘problem. Suspect head xx (xx will indicate failing
: head).

009 : YN Error bit 4000 off?

010 : : 1 Original sector ID could not be restored. Run tests
HIH T7224 and T7225 to isolate the problem. If incon-
: clusive, replace cards A03, A04, B0l, A3A03, and/or
HEH AOQl.

011 : YN Error bit 2000 off?

012 : : 1 Read sector ID not equal to sector ID written.
I Run test 7213 to isolate the problem. Suspect head
I xX (xx will indicate failing head number).

013 : YN Error bit 0800 off?

014 : : 1 Write gate check occurred. Replace cards A2B08,
2 2
A B

WRITE SECTOR ID TEST SAM 7250-1
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Error bit 0400 off?

[ e 2

Unsafe status during sector ID. Replace cards
A2B02, A2B01, A2A01, A3A03, A2A04. Tests 7224 and
7225 may provide more information by writing and
reading sector IDs. Suspect head xx (xx indicates
failing head number).

Error bit 0200 off?

[ e 2

Test ID read not equal to test ID written. Replace
cards A03, A04, B01l, A3A03, AO0l. Suspect head xx
(xx indicates failing head number). . :

Error bit 0100 off?

Multiple head select error. Replace cards A3A02,
A2A04. Head may be isolated by test 7225,

Ji= oo 2 -

Error bit 0080 off?

J= oo 2

PLO sync check occurred during write sector ID.
Replace the disk pack, the servo preamp cards, the

- card A2A01l, the servo head, and/or the other servo
circuitry. ‘

Error bit 0040 off?

J=ee 2

Disk drive is file protected. 1If drive will not go
unprotected by operating the file protect switch, -
replace cards A2A10 and A2B04, the operator control
panel, or the control panel harness assembly.

Error bit 0020 off?

[= e 2

Illogical ending. Rerun this test if the error
reoccurs, suspect SERIES/1 itself.

Successful completion of the write sector ID diag-
nostic.

WRITE SECTOR ID TEST (CONTD) SAM 7250-2
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This is a manual test requiring operator interaction. Enter
B7260 to initiate the test. This test performs a read sector
ID skewed on any given sector and displays the ID on the
alternate console. It has the capability of manually testing
fixed heads. Reference text under Manual Tests for information
on how to select correct addresses for heads.

001 When operating without an alternate console, the halt
code is 722A. Enter cylinder, head, sector in the
following hexadecimal form:

Fccechhss (2)

Where cccc is a 4-digit cylinder number, hh is a 2-digit
head number, and ss is 2-digit logical sector number.

002 Y N This step reads the sector ID skewed and displays the
: ¢ results. CC=0703?

003 : 1 CC not equal 0703. Sector ID did not properly
: execute. (1)

004 1 Successful end of the read sector ID skewed test. (1)

(1) If no alternate console is being used, Series/l main
storage contains the following information:

18C8 - I/O Condition Codes
18CA - Sector ID Information

(2) If testing a 160 MB MMD, valid seek arguments
are:

CcCC = 0000-0336H, HH = 00-09H, SS = 00-3BH

READ SECTOR ID SKEWED ROUTINE SAM 7260
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This is a manual test requiring operator interaction. Enter
B7261 to initiate the test. This test allows a user to perform
a sector ID skewed write. It has the capability of manually
testing fixed heads. Reference text under Manual Tests for
information on how to select correct addresses for heads.

001 When operating without an alternate console, the halt
~code is 722A. Enter cylinder, head, sector in the
following hexadecimal form: I

Fccecchhss (1)

Where cccc is a 4-digit cylinder number, hh is a 2-digit
head number, and ss is 2-digit logical sector number.

When operating without an alternate console, the halt
code is 722B. Enter sector ID skewed data to be written
in the following hexadecimal form:

Fffccecchhss (1) I

Where ff is a 2-digit flag byte, cccc is a 4-digit
cylinder number, hh is a 2-digit head number, and ss is
2-digit logical sector number.

002 Y N This step causes a write sector ID skewed command to

: : be issued as specified in steps 001 and 002. CC=0703?
003 : 1 CC not equal 0703? Write sector ID skewed did not

: properly execute.
004 1 Successful end of write sector ID test.

(1) If testing a 160 MB MMD, valid seek arguments are:

cCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH

WRITE SECTOR ID SKEWED ROUTINE SAM 7261
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This is a manual test. Enter B7266 to initiate test. This
test displays CCS on the alternate console.

001 Y N Prepare command CC = 7?

002 é ﬁ Read device ID = 3007

003 : Y N Read device ID = 3017

004 : : ; N Read device ID = 3107

005 : : : ; N Read device ID = OOAA

006 : : : ; ﬁ Read device ID = OOCA

007 : : : : i Wrong device ID. Go to test 7200.
008 Y N Cycle Steal Status CC = 0703

009 : i Start Cycle Steal Status Failed. Go to test 7200.
010 ; ﬁ Display Status.

011 : 1

STOP

DISPLAY CCS ON ALTERNATE CONSOLE ROUTINE SAM 7266 o
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This is a paper-only SAM used to check for power faults in the
MMD and FDD if present. This SAM assumes that the ac power
cord is plugged into the site outlet.

Replace power-on LED (para 3.8).

001 Y N Does power-on LED light when power is applied via
: : front panel On/Off switch?
002 : YN Do fans run?
003 : : 1 Check for tripped CBl on power supply.
004 : : 2 Check that ac power cable connector (from switch
: ¢ : box) is firmly seated in receptacle at rear of power
: ¢ : supply.
005 : : 3 Check for blown fuse (Fl) on side of power supply.
006 : : 4 Thermo switch on power supply regulator card may
: : : have opened due to an overtemperature condition.
: ¢ ¢ Allow time for power supply to cool and reapply
: ¢ : power.
007 : : 5 Check for site power available at site outlet.
008 =: : 6 Replace power On/Off switch (para 3.8).
009 : YN Is an FDD present in the MMD cabinet?
010 : : 1 Check that LED power cable is connected to backpanel
¢ : ¢+ pins B6 and B7 of A2A03 (pin 1 of LED power cable,
: ¢ : indicated by white dot, must mate with pin B7 of
: ¢ ¢ A2A03).
011 : : YN Check for +5 V across pins B6 and B7 of A2A03
¢t : ¢ : (pin B7 is +5 V, pin B6 is ground). 1Is +5 V
: ¢ : ¢ present?
012 : : : YN Is +5 V present at +5 V backpanel Faston?
013 : : : : 1 Check for blown +5 V fuse (F3) on power supply
: s s regulator card and isolate fault using SAM 7271.
014 : : : 1 Replace Bus Out card at A2A03.
015 : : 1
2 2
A B

POWER FAULTS SAM 7270-1
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Check that ac power cable (B2P5) from switch box is
firmly seated in receptacle at lower front of FDD
power supply.

Check that LED power cable is connected to J6 on FDD
power supply (pin 1 of LED power cable, indicated by
white dot, must mate with lower pin of J6).

Check for tripped circuit breaker on top of FDD power
supply.

Go to paper-only SAM in FDD site information manual
that covers power-on and IPL problems.

Does drive motor start?

Is drive motor thermal breaker tripped? (located at
rear of drive motor)

Is ac power to drive motor present at pins 1 and
4 of A1J09 on power supply?

N Is +24 volts present at logic chassis backpanel
Fastons?

Is either F2 (+24 V) or F5 (-24 V) on power
supply regulator board blown?

Check for open wires in power cable from AlJ03
of power supply.

Isolate fault in +24 V loads (SAM 7272).
Replace poWer supply (para.3.7).

Replace microprocessor control card at A2C04.
Replace fault/control card at A2B02/C02. (1)

Replace power supply (para 3.7).

|.(>n QU o8 N oo = o0 00 oo o0 o0 00 o0 se 00 s oo 00 100 00 F

Replace drive motor (para 3.6).

Allow time for drive motor to cool and reset thermal
breaker. If thermal breaker still trips, perform
remaining steps.

Disconnect brake assembly cable connector A3J3 and
check connector pins for contlnulty. If open, replace

brake assembly (para 3.13).

POWER FAULTS (CONTD) SAM 7270-2



i
\_

O ONORCHOEORGIAGHONGRONORGNEG

A B 62947905 E
2 2

034 : 3 Replace fault/control card at A2B02/C02. (1)

035 : 4 Replace drive motor (para 3.6).

036 ﬁ Y 1Is problem being isolated a test 7220 step 021 (not
: ¢+ ready and not on cylinder) or step 023 (on cylinder
: ¢ and not ready) error?

037 : YN Is -5 V present at -5 V logic chassis backpanel
: ¢ : Faston?

038 : : 1 Check for blown -5 V fuse (F4) on power supply
: 3 regulator card and isolate fault using SAM 7271.

039 ; 1 Replace fault/control card at A2B02/C02. (1)

040 : 2 Verify actuator lock is off.

041 : 3 Replace write PLO card at A2C03.

042 : 4 Replace microprocessor card at A2C04.

043 : 5 Replace analog servo card at A2B01/C01l. (2)

044 : 6 Replace speed transducer (para 3.12).

045 : 7 Replace mini module (para 3.4).

046 Y N 1Is -24 V present at -24 V logic chassis backpanel
¢ ¢ Faston?

047 : 1 Check for blown -24 V fuse (F5) on power supply regu-
: lator card and isolate fault using SAM 7272,

048 +1 Power up sequence is OK.

(1) Refer to Setting Sector Select Switches, section 2
‘of this manual for correct switch settings of
A2B02/C02.

(2) Check/adjust A2B0l per para 3.15 following card
replacement.

POWER FAULTS (CONTD) SAM 7270-3
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SAM 7271 : 62947905.A

This SAM isolates faults in the +5 V loads of the MMD power
supply. Use of this SAM assumes that either F3 (+5 V) or F4
(-5 V), or both, have blown on the power supply regulator card..

Instructions: Turn power off and replace blown fuse(s) before
performing the following steps.

001 Restrict +5 V loads to the logic chassis only:

a. Disconnect A2B0l from pins on logic chassis
backpanel.

b. Disconnect + 24 V Fastons from backpanel (tape
Fastons to prevent possibility of shorting).

c. Apply power. Did either F3 or F4 blow?
002 Do +5 voltages measure 5.10 +0.05 V at backpanel
Fastons? )

',-—loo .0 z

Adjust +5 V (see para 3.7 for adjustment locations).
If voltages cannot be adjusted to specified toler-
ance, try to isolate load fault to a single logic
card. Remove each logic card one at a time, apply
power and readjust +5 V.

003 Add R/W chassis (on mini module) to +5 V load:
a. Turn power off.

b. Reconnect A2B01l to pins on logic chassis back-"
panel.

c. Turn power on. Did either F3 or F4 blow?

Do +5 voltages still measure 5.10 +0.05 V2

l}—loo 2

Adjust +5 V (see para 3.7 for adjustment loca-
tions). If voltages cannot be adjusted to
specified tolerance, try to isolate load fault to
a single R/W card. Replace each card one at a

time, apply power and readjust +5 V
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15 V loads are OK.
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Problem is in R/W chassis. Try to isolate load fault
to a single R/W card. Replace each card one at a
time, apply power and check for blown F3 or F4.

Replace mini module assembly (para 3.4).

Problem is in logic chassis. Turn power off and replace
fuse(s). Try to isolate load fault to a single logic
card. Remove all logic cards. Reinstall one at a

time, apply power and check for blown fuse. Replace
faulty logic card.

+5 V LOAD FAULT ISOLATION (CONTD) SAM 7271-2
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SAM 7272 62947905 A

This SAM isolates faults in the +24 V loads of the MMD power
supply. Use of this SAM assumes that either F2 (+24 V) or F5
(=24 V), or both, have blown on the power supply regulator card.

Instructions: Turn power off and replace blown fuse(s) before
performing the following steps.

001 Restrict +24 V loads to the logic chassis only.

a. Disconnect +5 V Fastons from backpanel (tape
Fastons to prevent possibility of shorting).

b. Disconnect A2B0l1 and A2B02 from pins of
backpanel.

c. Disconnect cable A2C05 from power amplifier card
at A2CO05.

d. Apply power. Did F2 or F5 blow?
002 Add Run triac to +24 V load:
a. Disconnect brake assembly cable connector A3J3.
b. Reconnect A2B02 to backpanel pins.
c. Apply power. Did F2 blow?
003 Add brake assembly to +24 V load:
a. Reconnect A3J3.
b. Apply power. Did F2 blow?
004 Add Retract capacitor to +24 V load:

a. Disconnect A4P3 from pins on R/W mother
board.

b. Reconnect A2B0l1 to backpanel pins.

c. Apply power. Did F2 blow?
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+24 V LOAD FAULT ISOLATION SAM 7272-1




005

006

007

- 008

009

010

011

013
014

l’_". 0 90 00 0r 00 00 00 60 60 00 00 G0 20 06 00 00 00 G0 00 G5 00 06 00 60 86 68 Se S0 eb cl}—l»

62947905 A

Add R/W chassis to +24 V load:

a. Reconnect A4P3 to pins on R/W mother
board.

b. Apply power. Did F5 blow?
Add power amplifier to +24 V load:

a. Reconnect cable to A2C05 power ampli-
fier card A2CO0S5. :

b. Apply power. Did F2 or F5 blow?

I'—‘.' o0 o0 00 oo oo z

124 V loads are OK.
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Replace power amplifier card A2CO05.
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Try to isolate load fault to a single R/W card.
Replace each card one at a time, apply power
and check for blown F5.

Check Retract capacitor and cabling for shorts/
grounds.
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Check brake cable connector pins for shorts to
ground. If faulty replace per para 3.13.
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Replace power supply (para 3.7).

Problem is in logic chassis. Turn power off and
replace fuse(s). Try to isolate load fault to a single
logic card. Remove all logic cards. Reinstall one at
a time, apply power and check for blown fuse. Replace
faulty logic card.

+24 V LOAD FAULT ISOLATION SAM 7272-2
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SAM 7281 62947905 E

This is a paper only SAM that provides additional trouble-
shooting information for errors identified by error analysis
routine 7220. Test 7220 is automatically executed as a result
of an error sensed by test 7201.

001 Y N Test 7220 step 002, 004, 007, or 008 error?
002 : ; N Test 7220 step 010 or 019 error?
003 : i ; N Test 7220 step 013 or 015 error?
004 ; ; ; & N Test 7220 step 017, 035, or 049 error?
005 ; ; ; ; ; N Test 7220 step 021 error?
006 ; Z ; ; i i N Test 7220 step 023 error?
007 : i : i i : ; N Test 7220 step 033 error?
008 : : : : : i i : Verify Bus In and Bus Out cable connec-
- : tions.
009 ; ; ; ; ; i ; Replace read/write control logic card
$ 2 ¢ 3 3 : A2A01.
010 ;; ; ; ; ; é ; Replace write driver logic card A4A02.
011 i : : : i : : Verify ac power cord is plugged in and
S I : power applied to MMD.
g 012 ; ; ; ; é ; ; Replace fault/control logic card, A2B02. (1)
| 013 : :::3: : Go to SAM 7270-1.
% 014 ; i i i ; ; Reseat/replace attachment card. (2)
% 015 i-; ; ; : : Replace Bus In logic card (A2A04).
: 016 2323 : : Replace Bus Out logic card (A2a03).
017 é ; ; é é ; Problem not covered in manual, call for
I : assistance. :
018 _; i : Replace Bus In/Bus Out I/O cables.
019 é.é : Go to paper-only SAM 7270.
2
A

DIAGNOSTIC ERROR ISOLATION SAM 7281-1
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Test 7220 step 041 error?
Test 7220 step 045 error?
Test 7220 étep 051 or 053 error?
N Test 7220 sfep 054 error?
i Problem not covered in manual, call for

~  assistance.

Replace attachment card. (2)

||—loo 00 so o |G 00 7

Run write sector ID test 7250 (SAM 7250).
Run write/read data test 7230 (SAM 7230).

Run error correction code test 7240 (SAM 7240).

Run data strobe and track offset routine 72F2
(SsaM 72F2).

Run disk data integrity routine 72F1 (SAM 72Fl).
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Run first seek test 7221 (SAM 7221).
Replace Bus In logic card A2A04.

Verify Bus In and Bus Out cable connection.

Replace Bus In/Bus Out I/O cables.

(1) Refer to Setting Sector Select Switches, section 2
of this manual for correct switch settings.

(2) The attachment card contains switches to select MMD
device address (refer to Attachment Card and I1/0
"Cable Installation, section 2 of this manual).

DIAGNOSTIC ERROR ISOLATION (CONTD) SAM 7281-2
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This is a paper only SAM that provides additional trouble-
shooting information for specific errors identified by test
7201 and 7213.

001 Y N Test 7201 step 002, 004, 007, 008, 011, 020, 022, 024,
: ¢ 031, 033, or 0342

002 : Y N Test 7213 step 007 or 0192 (2) I
003 1 : : Using the cycle steal status as displayed in manual

: ¢ tests, refer to table A-2 (this appendix) for

: ¢ error definition.
004 1l : Replace A2B03 (Read PLO) card. l
005 : 1 Problem not covered in manual, call for assistance.
006 2 Replace A2A04 (Bus In) card.
007 3 Replace logic card at location A2A02 (bit ring),

: then A2A01 (read/write).
008 4 Replace card A4A3/B3 (Read Digital Analog).
009 5. Replace card A2B02/C02 (Fault/Control). (1)
010 6 Replace A4Al.
011 7 Replace A4A2/B2.

(1) Refer to Setting Sector Select Switches, sec-
tion 2 of this manual for correct switch
settings of A2B02/C02.

(2) :7213 step 007 is the first attempt to read data.

‘ from the media (pack). If initialization is
correct and manual test fails on all heads, it
may be necessary to replace cards in the read
chain per SAM 7282, If only one head fails,
replace head select card, steps 009 and 011.

DIAGNOSTIC ERROR ISOLATION SAM 7282
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This is a manual test requiring operator interaction. Enter
B72F1 to initiate the test. This utility performs read verify
commands on the disk to verify primary and alternate sectors.
The entire disk or any one track (2) can be selected for read
verification. If the mode switch is in the Diagnostic
position, the test will stop after each error. It has the
capability of manually testing fixed heads. Reference text
under Manual Tests for information on how to select correct
addresses for heads. Following is a list of the halt codes
associated with this utility:

HALT CODE

7261 Enter device address to start data integrity
test. Reply FXX, where XX = device address.

7262 Do you want to verify all cylinders, heads and
sectors? Reply 1 = yes, 0 = no.

7263 Enter cylinder and head in hex, FCCCCHH for
cylinder and head to be verified (2).

7264 CSS1 error on primary track. CCCC = XXXX, HH
= XX, SS = XX. CSS1 = XXXX, error code = XX.

7265 Data ECC error on primary track, cylinder =
XXXX, head = XX, sector = XX. (1)

7266 Device ID not for MMD (wrong device ID). Do
you want to restart test? Reply 1 = yes (test
restarts), reply 0 = no (program terminates).

7267 Enter loop count in hex, FXXXX = count, F0000
= infinite. '

7268 Sector ID contains wrong cylinder, head,
and/or sector, and the flag byte does not
indicate a defective sector. Cylinder = XXXX,
head = XX, sector = XX. (1)

7269 SYNC check error on data field on primary
track. CCCC = XXXX, HH = XX, SS = XX (1).

726A Sector ID mismatch during alternate processing

(3) .
Primary: CCCC = XXXX, HH = XX, SS = XX

Al ternate: CCCC = XXXX, HH = XX, SS = XX

DISK DATA INTEGRITY ROUT INE SAM 72F1-1




SAM 72F1

72 6B

726C

72§D
72A3
3805
72A2

72A 4

62947905 H e

Sync check error on data field of alternate
track, CCCC = XXXX, HH = XX, SS = XX (1)

CSS1 error on alternate track. CCCC = XXXX,
HH = XX, SS = XX. (1) CSS1 = XXXX error code
= XX. '

No readable primary sector ID exists, normal
or skewed. (1) '

Sync check on header field in alternate. CCCC
= XXXX, HH = XX, SS = XX.

Test completed. For other error codes refer
to DCP halt list of para. 3.21.

ECC check on data field in alternate. CCCC =
XXXX, HH = XX, SS = XX.

ECC check on header field in alternate.
CCCC = XXXX, HH = XX, S5 = XX,

(1)

When the mode switch is in the diagnostic position
and the CPU stops, error information is contained
in the following Level 3 registers:

R3 = Halt code R6 = Sector
R4 = Cylinder R7 = Error count
R5 = Head

- For error code 7264, R5 = CSS1, R6 = firmware error

(2)

(3)

code .

If testing a 160 MB MMD, valid seek arguments are:
CCCC = 0000-0336H, HH = 00-09H, SS = 00-3BH.

Rl = Primary Cyl R5 = Alternate Cyl

R2 = Primary Head R6 = Alternate Head
R3 = Error Code R7 = Alternate Sector
R4 = Primary Sector

DISK DATA INTEGRITY ROUTINE (CONTD) SAM 72F1-2
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SAM. 72F2 62947905 E

This is a manual test requiring operator interaction. Enter
B72F2 to initiate the test. This is a utility which read
verifies the CE cylinder with user-specified data recovery
options. If the mode switch is in the Diagnostic position, the
test will stop after each error. The following is a list of
console codes used and their meanings:

CONSOLE
CODE
72F2: 72B0 Enter device address for margins tests, FXX
72B1 Do you wish negative offset? (1 = Yes, 0 = No)
72B2 Do you wish positive offset? (1 = Yes, 0 = No)
72B3 Do you wish strobe late? (1 = Yes, 0 = No)
72B4 Do you wish strobe early? (1 = Yes, 0 = No)
72B5 No MMD at the requested device address in the
configuration table/or not MMD device ID.
72B6 ‘End of test.
72B7 Data error occurred. (1)
72B8 Do you wish to loop? (1 = Yes, 0 = No) 1If the
loop on utility prompt is answered with a yes
response, it becomes necessary to re-IPL to get
out of the loop. For other error codes see DCP
halt list, para. 3.21.
72B9 Sector ID error occurred. (1)

(1) When the mode switch is in the diagnostic position
‘and the CPU stops, error information is contained
in the following Level 3 registers: :

R4
R5

Sector
Error count

Cylinder R6
Head R7

DATA STROBE AND TRACK OFFSET ROUTINE SAM 72F2
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SAM 72F3 62947905 E

This is a manual test requiring operator interaction. Enter
B72F3 to initiate the test. This is a utility which verifies
the IPL logic on the MMD attachment card. This test requires
that the MMD be set up properly as an IPL source and that the
correct is selected via the Series/l Primary/Alternate IPL
source switch. At this time, diagnostic IPL capabilities exist
only on the FA740B or FA740C (LSI) attachment cards. Use of
this utility to verify the IPL logic of an equipment FA740A
(MSI) attachment card will result in a false error idication.
Following is a list of the halt codes associated with this
utility:

HALT CODE
F300 Enter device address of the MMD to be tested.

F301 An error has occurred which makes it impossible to
verify the IPL logic. Running the basic tests
7200 on this device should isolate the problem.
Enter a 0 to terminate the utility or enter a 1 to
restart the utility.

F302 The MMD has been placed in diagnostic IPL mode.
- Prior to IPLing the system, ensure that:

1. The MMD attachment card is properly designated
as an IPL source and that no other device is
configured to conflict with this.

2. The Series/1 Primary/Alternate IPL source
switch is in the proper position to select this
MMD.

IPL the Series/1 by operating the IPL button on the
console. If the IPL is recognized by the MMD, a ’
halt code of F303 or F304 will appear. Certain
errors may occur that will cause the system to go
to sleep. These include:

1. The precautions under halt code F302 were not
followed.

2. The MMD in questions does not support diagnostic
IPL capability.

3. The MMD attachment card is faulty. Replace

it. See section 2 of this manual, Attachment
Card and 1I/0 Cable Installation.

MMD IPL LOGIC TEST SAM 72F3-1
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HALT CODE

F303

F304

The IPL sequence was not correctly completed,
replace the MMD attachment card. Enter a 0 to
terminate the utility or enter a 1 to restart the
utility.

The IPL sequence completed correctly. The IPL
logic on the attachment card is good. Enter a 0
to terminate the utility or enter a 1 to restart
the utility.

MMD IPL LOGIC TEST (CONTD) SAM 72F3-2
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FDD DIAGNOSTIC AIDS B

This appendix contains:

® Description of diagnostic tests -- Briefly describes
each of the FDD diagnostic programs on the CDC BASIC
diskette.

® Description of cycle steal status words -- Describes

significance of the FDD cycle steal status words.

® SAMS covering the FDD diagnostic tests and paper-only
troubleshooting. The SAMs are categorically numbered as
follows:

-- SAMs 4600 through 4621 correspond to the FDD diagnostic
tests on the CDC BASIC diskette. Each SAM and corre-
sponding diagnostic program have the same number.

-- SAMs 4670 through 4673 are paper-only listings that
supplement the diagnostic program SAMs.

DESCRIPTION OF DIAGNOSTIC TESTS

The following paragraphs describe the FDD auto-diagnostic tests
and FDD manual diagnostic tests that are on the CDC BASIC
diskette.

FDD AUTO-DIAGNOSTIC TESTS

The following FDD auto-diagnostic tests 4600 through 4603 are
linked together. Execution starts with the test that is
called-up. Each following test then executes in succession until
last test 4603 finishes or an error occurs.

62947905 D B-1
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4600 Channel Interface Test

Test 4600 checks the operation of the attachment card under
direct program control (DPC) using all legal DCP commands and
various illegal command codes. Condition codes returned are
checked for command acceptance or rejection as applicable. The
test then issues a start diagnostic 1 command and verifies that:

® The read-only memory (ROM) on attachment card outputs the
correct checksum. )

® The diskette in the FDD is rotating at the cdrrect speed.

® The attachment card and FDD are ready}

If an incorrect speed or not ready condition exists, the test
reads cycle steal status and an automatic branch to routine 4620
occurs to define the problem.

This test automatically branches to test 4601.

4601 Attachment Test

Test 4601 checks if the attachment card responds properly to
illegal device control blocks (DCBs). After verifying that no
preset error condition exists, the test issues various invalid
DCBs in cycle steal mode. For each DCB issued, the test checks
that the attachment card:

® Returns an interrupt condition code of unit exception.

® Sets bit 3 of the interrupt status byte for DCB specifica-
tion check.

e Indicates the proper error condition in the error-log byte
(second byte) of cycle steal status word 4.

If a preset error condition is present at the beginning of the
test, an automatic branch to routine 4620 occurs to define the
problem.

This test automatically branches to test 4602,
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4602 Seek and Read Sector ID Test

Test 4602 checks if the FDD and attachment card can do seek and
read sector ID operations correctly. The seek instructions
issued by the test cause the following head movement sequence:

® Recalibration seek (heads to cylinder 00).

® One-track incremental seeks from cylinder 00 to cylinder
74, followed by one-track decremental seeks back to
cylinder 00 using head 0.

® Repeat of one-track incremental/decremental seeks using
head 1.

® Forward and reverse seeks starting from cylinder 00 to
cylinder 74 using head 0, then to cylinder 01, cylinder
73, cylinder 02, cylinder 72, etc until cylinder 26 is
reached.

® Repeat of forward/reverse seeks using head 1.

i To verify that the selected head is on the correct cylinder, the
: test chains each seek with a read sector ID and samples the

! cylinder number of the ID field that is read. 1If a seek and read
i sector ID operation is not completed, the test reads cycle steal
: status and an automatic branch to routine 4620 occurs to define

| the problem.

This test automatically branches to test 4603.

4603 Seek and Read Data Test

This last auto-test expands on the seek and read sector ID
testing done in test 4602. In addition to seeking and read
sector ID, this test checks if the FDD and attachment card can
execute read data instructions. After seeking to the designated
cylinder and verifying the position of the selected head, the
test issues a DCB containing read data instructions. The test
then checks that the returned interrupt condition code is device
} end (successful completion). If a seek, read sector ID, or read
! data operation is not completed, the test reads cycle steal
? ‘status and an automatic branch to routine 4620 occurs to define
the problem.

62947905 D B-3
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The data fields in the following diskette locations are read by
both heads during the test: '

e Sectors 01 and 15 of cylinder 74. _
® Sector 01 of cylinders 01, 73, 02, 72,.03, and 71.

FDD MANUAL DIAGNOSTIC TESTS

Descriptions of the FDD manual diagnostic tests follow. These

tests fall into two categories:

® Tests 4610 and 4611 -- not linked together and each
requires operator interaction,

® Tests 4620 and 4621 -- linked tests that do not require
operator interaction.

4610 Write Sector ID and Data Test -

Test 4610 checks if the FDD and attachment card can format

sectors and write data correctly. If the test is run on a CDC
diskette (the BASIC diskette or a scratch diskette), the write-
protect slot of the diskette jacket must be covered with a piece
of opaque tape. The writing done in the test occurs on cylinders
01, 02, 03, 74, 75, and 76. On the BASIC diskette, these
cylinders are allotted for scratch use (CE cylinders).

The sequence of the test is as follows:

® A recalibration seek is done to place the heads at
cylinder 00.

® A seek is made to cylinder 01 using head 0 and a read
sector ID performed to verify head position.

® Cylinder 01 is formatted into 15 sectors using head 0 and
words of 555514 are written in each data field. The
sector IDs and data that has been written is then read
verified by the attachment card.
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® The data field in sector 01 of the newly formatted track
is read back and the 555574 words verified by the test.

@ Head 1 is selected and that track of the cylinder is for-
matted and verified the same.

® The test then continues to cylinder 02 and the process is
repeated. At the end of the test, cylinders 01, 02, 03,
74, 75, and 76 are all reformatted.

If the formatting/read verifying of a track is not completed, the
test reads cycle steal status and an automatic branch to routine
4620 occurs to define the problem. .

4611 Write/Read AddresskMarker Test

This test checks if the FDD and attachment card can write data-
address markers and control-address markers in data fields
correctly, and if the attachment card reacts correctly when the
markers are read back in a read data operation. The sequence of
the test is similar to test 4610, except that:

® Instead of writing sector format and 555534 data words,
the test writes random data and either a data-address
marker or a control-address marker in the first sector of
the cylinders that are CE cylinders on the BASIC disk-
ette. Data-address markers are written on cylinders 01,
03, and 75 and control-address markers on cylinders 02,
74, and 76.

® Instead of reading back written data for verification, the
test does a read data following each write to check
attachment card reaction to the address marker. On
cylinders that a data—-address marker is written, the test
checks that an interrupt condition code of device end is
returned and that the interrupt status byte equals
0036. On cylinders that a control-address marker is
written, the test checks that an interrupt condition code
of unit exception is returned and that the interrupt
status byte equals 80j3g (device status available).

® Following each read data, the test reads cycle steal
status to check status word 1. On cylinders with a data-
address marker, the test checks that word 1 equals
000074. On cylinders with a control-address marker, the
test checks that word 1 equals 100034 (control-address
marker found).

After the test is completed, test 4610 must be run to delete the
control-address markers that have been written on the diskette.

Otherwise, later use of that diskette will cause error stoppage

in auto-test 4603.

62947905 D B-5
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4620 Cycle Steal Status Analysis Routine

This routine analyzes cycle steal status word 5 and the error-log
byte of word 4 that has been read from the attachment card.
(These and the other status words are defined in the Description
of Cycle Steal Status Words that follows.) The start cycle steal
status command that transfers this information from the attach-
ment card is issued in the auto-test or manual test that was in
process before this routine. That test may either stop and
instruct the running of this routine or enter it automatlcally
through branching.

Sequentially, the routine:

® Displays the six cycle steal status words in hexadecimal
on the assigned alternate console.

® Analyzes the FDD health parameters given in status word 5
and if a failure is recorded, the routine stops and indi-
cates the failure.

® If no failure is recorded in status word 5, the routine
continues and decodes the error-log byte of status word 4
and indicates the result. If necessary, an automatic
branch to routine 4621 occurs to complete the decoding.

4621 Continuation of Cycle Steal Status Analysis

This routine only executes when the decoding of the error-log
byte cannot be completed by routine 4620.

DESCRIPTION OF CYCLE STEAL STATUS WORDS

SO YO0 00D O 000

A start cycle steal status command transfers status words to the
Series/1 processor. The significance of the six status words for
the FDD is described in the following paragraphs.

CYCLE STEAL STATUS WORD 0 (Residual Address)

When a cycle steal transfer is halted, the processor storage
address where the last cycle steal of data occurred remains in
the address counter of the attachment card. This is the residual

’ . }
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address and is accessible as cycle steal status word 0. If the
last attempted transfer was a word, the residual address is the
address of the odd byte of the word. Execution of a start cycle
steal status command does not affect this address.

CYCLE STEAL STATUS WORD 1 (FDD Status)

This word provides the status at the time of the terminating
interrupt of the last start command. See table B-1l.

TABLE B-1l. CYCLE STEAL STATUS WORD 1 DEFINITION

BIT TITLE SIGNIFICANCE
0 Not used
1 No data field Set to 1 if the sector specified in a
found read data or read verify operation

was located, but not the associated
data field.

2 Overrun ’ Set to 1 if the processor did not
service the cycle steal request
within 48 microseconds during a cycle
steal transfer operation. This
occurs when demands for I/O activity
exceeds the capability of the system

channel.
3 Control-address Set to 1 if a control-address marker
marker found was found in front of the specified

data field. The read data operation
ends after the sector data field con-
taining the control-address marker
has been transferred into processor
storage. (No check for control-
address markers is made during a read
verify operation.)

4 File not ready Set to 1 if the FDD is not ready to
execute or drops ready while
executing a seek, recalibration seek,
write data, read data, read verify,
read sector ID, or format track
operation.

62947905 D B-7
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TABLE B-1. CYCLE STEAL STATUS WORD 1 DEFINITION (CONTD)

BIT TITLE SIGNIFICANCE

5 No record found Set to 1 if the sector specified in
the operation was not found after ‘at
least one revolution of the disk-
ette. 1If the bit is set after a read
sector ID operation, the FDD did not
find any sector IDs on the track
(suspect an unformatted or defective
track) . ' .

6 End of track Set to 1 if the last logical sector
on track is detected before com-
pleting a multiple-sector operation.

7 File data check Set to 1 if a data error is detected
on diskette. Cyclic redundancy check
bytes are recorded at the end of each
sector ID and data field to provide
error detection.

8 Index pulse at Set to 1 if diskette speed differs

incorrect time more than 3.5 percent from 360-rpm-
nominal speed. ‘

9 Invalid diskette Set to 1 if head 1 is selected for a
side selected seek operation on a single-sided
' diskette.

10 Not used

11 Not used

12 Not used

13 Not used

14 Not used

15 Not used

CYCLE STEAL STATUS WORDS 2 AND 3 (Search Argument)

I1f a read data, write data, or read verify operation preceded the
reading of status, words 2 and 3 contain the search argument used
in that operation. If the operation was not completed, the words
indicate the sector location that was being accessed when the

operation ended. This information is useful if the operation

failed because of a data error (bit 7 of status word 1 set). The
words indicate the search argument as follows: ,
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Word 2 -- the first byte (bits 0 through 7) indicates
the sector length (00;¢ for 128-byte sector, 0lj;¢ for
256-byte sector, or 0274 for 512-byte sector), the
second byte (bits 8 through 15) indicates the cylinder
number (00 through 4C;g).

Word 3 -- the first byte indicates the selected head
(0016 for head 0, 011 for head 1), the second byte
indicates the sector number (01 through 1lA;¢ for
128-byte sectors, 00 through 0OF;g for 256-byte sectors,
or 00 through 083;¢ for 512-byte sectors).

CYCLE STEAL STATUS WORD 4 (Additional FDD Status and Error Log)

0 through 7 of word 4 supplement the FDD status given in

Bits
word 1. The significance of these bits is defined in table B-2.
Bits 8 through 15 of word 4 contain a code that indicates the
type of error encountered during execution of the last command.
This code is defined in table B-3.

TABLE B-2. CYCLE STEAL STATUS WORD 4, BYTE 1 DEFINITION
BIT TITLE SIGNIFICANCE

0 Index Index pulse was detected when cycle
steal status words were updated.

1 Write protect The diskette in FDD has the write-

active protect slot in its jacket uncovered
activating write protect.

2 Heads engaged Attachment card has instructed the FDD
to load heads.

3 Seek error , The attachment card was unable to )
verify that the desired cylinder was
reached in seek.

4 Write fault A fault caused data to be improperly
written on diskette. Possible faults
are:

® Write enabled without heads loaded
® Write enabled without write data
® Write enabled without erase current

62947905 D B-9
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TABLE B-2. CYCLE STEAL STATUS WORD 4, BYTE 1 DEFINITION (CONTD)

BIT TITLE SIGNIFICANCE

5 Track 00 The FDD heads are positioned at cylinder 00.

6 DRQ Data request is active on attachment |
card indicating FDD is-still attempting
to transfer data.

7 FDC busy The FDD controller chip on attachment
card was executing a command when. cycle
steal status words were updated.

TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION
HEXADECIMAL SIGNIFICANCE
ERROR CODE

00 No error occurred.

01 DCB input flag set in output opetation.

02 DCB input flag not set in input operation.

03 Illegal control word modifier contained in DCB.

04 FDD was not ready when command was issued.

05 A forward seek was specified beyond cylinder 76.

06 A backward seek was specified beyond cylinder 00.

07 DCB byte count not equal to 4 in a read sector ID
instruction.

08 A read or write was attempted beyond end of track.

09 The sector register in FDD controller chip on
attachment card did not load correctly.

0A The data register in FDD controller chip on
attachment card did not load correctly.

0B The head-select register on attachment card is

' incorrect.

oc Invalid diskette side specified in DCB.

0D FDD dropped ready during execution of last
command.

OE A FDD write fault occurred.

e
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TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION (CONTD)

HEXADECIMAL SIGNIFICANCE
ERROR CODE
OF A FDD seek error occurred.
10 No sector ID field was found.
11 No data field was found.
12 A CRC error occurred.
13 ' Data was 1os£ in FDD controller chip on attach-
ment card due to overrun.
P 14 The starting sector in DCB was out of range.
15 The starting storage address in DCB was odd.
16 ' The byte count in DCB was odd.
17 The sector length in DCB was greater than 02;4.
18 A write was attempted on a write-protected
diskette.
19 An invalid format data word was given in DCB
word 2.
1A An invalid N byte (sector length) was given in

DCB word 3 of a format track instruction.

1B An invalid C byte (cylinder number) was given in
DCB word 3 of a format track instruction.

1C A command was received from the processor during
a FDD malfunction. The problem is identified in
cycle steal status word 5.

1D The DCB head byte differs from the head that is
selected.
1E - The track register in FDD controller chip on

attachment card did not load correctly.

1F The diskette-initialize latch on attachment card
failed. to set for a format track operation.

20 - Index was detected before a format track opera-
tion was completed on track.

21 The FDD write-enable latch on attachment card
failed to set for a write operation.

62947905 D B-11
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TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION (CONTD)
HEXADECIMAL SIGNIFICANCE
ERROR CODE A
22 The FDD write-enable latch on attachment card
failed to clear after a write operation.
23 The last command was not executed within 1.5
seconds and attachment card aborted the operation.
24 to 80 Not used. |
81 The processor issued an interface data check to
attachment card.
82 Protect check. The storage-access key given in
DCB is invalid. ‘ :
83 Invalid storage address given in DCB.
84 Storage data check. Data accessed from processor
memory was out of parity.
85 Not used.
86 DPC command not accepted by attachment card.
87 Not used.
88 Not used.
89 The attachment card issued an interface data
check to the processor.
8A Not used.
8B 0dd DCB address given in IDCB for a start command
(70XX) .
8C 0dd chaining address glven in DCB for a start
command (70XX).
8D to 8F Not used.
90 0dd DCB address given in IDCB for a start diag-
nostic 1 command (7DXX).
91 Not used.
92 DCB input flag not set in a start diagnostic 1
command (7DXX).
93 0dd byte count given in DCB for a start diag-
nostic 1 command (7DXX).
— _
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TABLE B-3. CYCLE STEAL STATUS WORD 4, BYTE 2 DEFINITION (CONTD)

HEXADECIMAL SIGNIFICANCE
ERROR CODE .
94 Excessive byte count given in DCB for a start

diagnostic 1 command (7DXX).

95 0dd storage address given in DCB for a start
diagnostic 1 command (7DXX).
96 0dd DCB address given in IDCB for a start diag-
nostic 2 command (7EXX).
97 Not used.
98 DCB input flag was set in a start diagnostic 2
command (7EXX).
99 0dd byte count given in DCB for a start diag-
' nostic 2 command (7EXX).
9A vExcessive byte count given in DCB for a start
diagnostic 2 command (7EXX).
9B 0dd data address given in DCB for a start diag-
nostic 2 command (7EXX).
9C to A2 Not used.
A3 0dd DCB address given in IDCB for a start cycle
steal status command (7FXX).
A4 Not used.
A5 DCB input flag not set in a start cycle steal

status command (7FXX).

A6 0dd byte count'given in DCB for a start cycle
steal status command (7FXX).

A7 Excessive byte count given in DCB for a start
cycle steal status command (7FXX).

A8 0dd storage address given in DCB for a start
cycle steal status command (7FXX).

CYCLE STEAL STATUS WORD 5 (FDD Health Parameters)
Word 5 contains a record of the FDD health parameters that are

monitored by the attachment card when no commands are being
executed. See table B-4.
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TABLE B-4. CYCLE STEAL STATUS WORD 5 DEFINITION
BIT SIGNIFICANCE
0 Set to 1 if FDD is not ready -- door open, power not on,
or diskette speed 70 percent below nominal 360 rpm.
1 Not used. |
2 Set to 1 if FDD I/O cable is disconnected or open.
3 Set to 1 if diskette speed is too high -—. speed exceeds
nominal 360 rpm by more than 3.5 percent.
4 Set to 1 if diskette speed is too low -- speed below
nominal 360 rpm by more than 3.5 percent.
5 Set to 1 if FDD write—faﬁlt latch is stuck on.
6 Set to 1 if +20 V from FDD power supply is low.
7 Set to 1 if attachment card 12-V power supply is low.
8 Set to 1 if attachment card reset latch is stuck on.
9 Set to 1 if attachment card test-mode latch is stuck on.
10 Set to 1 if attachment card diskette-initialize latch is
stuck on.
11 Set to 1 if attachment card write-fault reset latch is
stuck on.
12 Set to 1 if attachment card write-—enable latch is stuck on.
13 Set to 1 if attachment card write-enable latch is stuck
clear. '
14 Set to 1 if attachment card write-request latch is stuck
on.
15 Set to 1 if attachment card read-request latch is stuck on.
Yy Y Ty Iy Oy Oy Oy Dy s Oy Oy ) D




NOTICE

Before executing the FDD diagnostic tests, read and understand
the following:

e If diagnostics are being loaded from a FDD unit other than
the one to be tested, the guidelines are:

-- The scratch diskette in test unit must be two-sided and
formatted. If contents of the scratch diskette are
unknown or it its a new CDC diskette, format the disk-
ette before running diagnostics. To do this:

a. IPL the CDC BASIC diskette from alternate FDD.

b. Enter B38F9 to call-up general utility program.
Then enter FOA to select format routine.

c. Replace BASIC diskette in alternate FDD with disk-
ette that is to be formatted.

d. Enter Fl1 to start format routine. After completion,
enter F09 to exit from utility program and return
BASIC diskette to alternate unit and install scratch
diskette in test unit.

-- If diagnostic tests end abnormally (with or without a
message) or with a meaningless abort message, check
device address switch on attachment card for correct
switch settings, reseat the attachment card of the test
unit and rerun tests. If the problem persists, replace
attachment card and I/0 cable one at a time until
problem is corrected. Attachment card replacement
requires setting switches to select FDD device address
and IPL assignment (refer to Attachment Card and I/0
Cable Installation, section 2).

e If diagnostics are being loaded from the FDD to be tested,
the guidelines are:

-- A scratch diskette cannot be substituted for the BASIC
diskette after IPL. Each diagnostic test is read off
the BASIC diskette as it is called-up or branched to by
the program.

-—- If IPL cannot be accomplished from the test unit, go to

paper-only SAM 4670 (Power-On and IPL Problems) for
troubleshooting information.

62947905 G NOTICE-1
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-- If diagnostic tests do not execute, end abnormally
(with or without a message), or end with a meaningless

abort message, go to paper-only SAM 4672 (Not Ready
Status).

e Diagnostic tests assume that the Series/1 I/O bus is pro-
viding +5 +0.5 V to attachment card. To verify voltage is
correct, refer to Attachment Card and I/0 Cable Installa-
tion, section 2.

e Diagnostic test halts -- when the halt code is a diag-
nostic test number, level 3 registers contain the
following:

RO -- Step number

Rl -- Device address and type code (AATT)

R3 -- If an abort, pointer to starting address in memory
containing additional information

® Always turn off power to equipment when reseating/
replacing attachment card or I/O cable.

® Rerun diagnostic tests after troubleshooting to verify
proper operation.
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This is the first of the linked FDD auto-diagnostics on the CDC
BASIC diskette. 1If an improper FDD condition is detected in
step 060 or step 064 of this test, a start cycle steal status
command is issued. If the attachment card accepts the command,
an automatic branch to routine 4620 (SAM 4620) occurs to define
the problem.

If the diagnostics are being loaded from a FDD unit other than
the one being tested, install a two-sided, formatted diskette
in the test unit, enter C4600, and specify the device address
of the FDD to be tested using the bit 1 option of command D
(para 3.20.3). Otherwise, enter B4600 to run test.

001 Y N System reset. CC = 77

002 : i Unexpected condition code returned. Replace attach-
: ment card. (1) o

003 i Delay for reset Fo end.

004 é N Read device ID command. CC = 7?2

1l Go to step 008.
005 ID = 01062

006 Incorrect device ID. Replace attachment card. (1)

o se kG es se se k< ee e
“—-looz

007 N Device reset command. CC = 7?

008 Y N Other than CC = 5?

009 =: : 1 Interface data check. Replace attachment card. (1)

010 : Y N Other than CC = 3?

011 : : 1 Device reset command rejected. Replace attachment
HE card. (1)

012 : Y N Other than CC = 0?

013 : : 1 Device not attached. Reseat attachment card and
I check that the device address specified by attach-
I ment card switches match the FDD device address in

configurator table. Enter B38F0 to call-up con-

: figurator table and refer to Attachment Card and
F I/0 Cable Installation, section 2, for switch

L assignments. If error persists, replace attachment
s card. (1)

e
N

CHANNEL INTERFACE TEST SAM 4600-1
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1
YN CC=1?
: l‘ Device hung busy. Reseat/replace attachment
: card. (1) :
1l Go to step 016.
Delay for reset to end.
N Prepare command. CC = 7?
Y N Other than CC = 5?
: 1 Interface data check. Replace attachment card. (1)
Y N 'Other than CC = 3?
: 1 Prepare command rejected. Replace attachment
: card. (1)
§ N Other than CC = 2?
: 1 Device hung busy after reset. Replace attachment
: card. (1)
§ N Other than CC = 0?
: 1 Device not attached. Reseat attachment card and
: check that the device address specified by attach-
: ment card switches match the FDD device address in
: configurator table. Enter B38F0 to call-up con-
: figurator table and refer to Attachment Card and
: I/0 Cable Installation, section 2, for switch
: assignments., If error persists, replace attach-
: ment card. (1)
Y N Other than CC = 1?
: 1 Device hung busy. Reseat/replace attachment
: card. (1)
1l Unexpected condition code returned. If front panel
LED for FDD has extinguished, go to paper-only
SAM 4670 (Power-On and IPL problems). Otherwise,
access drive (para 3.2) and check power cable
connections at J7 on FDD power supply board and at
attachment card. 1If connections are secure, verify
that +20 +2.4 V is present between return J7-2 and
J7-1 and J7-3 on power supply board. 1If voltage is
OK, replace attachment card (l); if voltage is bad,
go to paper-only SAM 4673 (Bad Power Supply Voltages).
CHANNEL INTERFACE TEST (CONTD) SAM 4600-2
DAY YTy Y Ty Oy DYy Yy Oy Oy O
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2
029 Y N Prepare command, level 3. CC = 7?
: 1l Go to step 034.
030 Y N Prepare command, level 2, CC = 7?
: 1 Go to step 034
031 Y N Prepare command, level 1. CC = 72
: 1l Go to step 034.
032 Y N Prepare command, level 0. CC = 77
: 1 Go to step 034.
033 Y N Prepare command with odd parity. CC = 7?
034 : Y N Other than CC = 5?7
b35 : : 1 Interface data check. Replace attachment card. (L)
036 : Y N Other than CC = 3?
037 : : 1 Prepare command rejected. Replace attachment
T e card. (1)
038 : ¥Y N Other than CC = 2?
039 : : 1 Device hung busy after reset. Replace attachment
I card. (1)
040 : N Other than CC = 0?
041 : : 1 Device not attached. Reseat attachment card and
I check that the device address specified by attach-
R ment card switches match the FDD device address in
HEH configurator table. Enter B38F0 to call-up con-
: e figurator table and refer to Attachment Card and
T e I/0 Cable Installation, section 2, for switch
: assignments. If error persists, replace attach-
HEH ment card. (1)
042 : Y N. Other than CC = 12
043 : : 1 Device hung busy. ' Reseat/replace attachment
- card. (1)
4 4
A B CHANNEL INTERFACE TEST (CONTD) SAM 4600-3
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Unexpected condition code returned. If front panel LED
for FDD has extinguished, go to paper-only SAM 4670
(Power-0On and IPL problems). Otherwise, access drive
(para 3.2) and check power cable connections at J7 on
FDD power supply board and at attachment card. If
connections are secure, verify that +20 +2.4 V is
present between return J7-2 and J7-1 and “J7-3 on

power supply board. 1If voltage is OK, replace attach-
ment card (l); if voltage is bad, go to paper-only

SAM 4673 (Bad Power Supply Voltages).

Illegal command 00. CC = 37

Unexpected condition code returned. If front panel LED
for FDD has extinguished, go to paper-only SAM 4670

"(Power-0On and IPL problems). Otherwise, access drive

(para 3.2) and check power cable connections at J7 on
FDD power supply board and at attachment card. If
connections are secure, verify that +20 +2.4 V is
present between return J7-2 and J7-1 and J7-3 on

‘power supply board. If voltage is OK, replace attach-

ment card (l); if voltage is bad, go to paper-only
SAM 4673 (Bad Power Supply Voltages).

Illegal command 10. CC = 3?

Unexpected condition code returned. If front panel LED
for FDD has extinguished, go to paper-only SAM 4670
(Power-On and IPL problems). Otherwise, access drive
(para 3.2) and check power cable connections at J7 on
FDD power supply board and at attachment card. If
connections are secure, verify that +20 +2.4 V is
present between return J7-2 and J7-1 and J7-3 on

power supply board. 1If voltage is OK, replace attach-
ment card (l); if voltage is bad, go to paper-only

SAM 4673 (Bad Power Supply Voltages).

Illegal commana 3F. CC = 37
Unexpected condition code returned. If front panel LED

for FDD has extinguished, go to paper-only SAM 4670
(Power-On and IPL problems). Otherwise, access drive

‘(para 3.2) and check power cable connections at J7 on

FDD power .supply board and at attachment card. If
connections are secure, verify that +20 +2.4 V is
present between return J7-2 and J7-1 and J7-3 on

power supply board. 1If voltage is OK, replace attach-
ment card (l); if voltage is bad, go to paper-only
SAM 4673 (Bad Power Supply Voltages).

Device reset command. CC = 77?

CHANNEL INTERFACE TEST (CONTD) SAM 4600-4
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Unexpected condition code returned. If front panel LED
for FDD has extinguished, go to paper-only SAM 4670
(Power-0On and IPL problems). Otherwise, access drive
(para 3.2) and check power cable connections at J7 on
FDD power supply board and at attachment card. 1If
connections are secure, verify that +20 +2.4 V is
"present between return J7-2 and J7-1 and J7-3 on

power supply board. 1If voltage is OK, replace attach-
ment card (l); if voltage is bad, go to paper-only

SAM 4673 (Bad Power Supply Voltages).

Delay for reset to end.

- Start diagnostic 1 command. CC = 0703 and ROM (read-
only memory) checksum correct?

CC = 07032

k= o0 =

Unexpected condition code returned. If front

panel LED for FDD has extinguished, go to paper-
only SAM 4670 (Power-On and IPL problems). Other-
wise, access drive (para 3.2) and check power cable
connections at J7 on FDD power supply board and at
attachment card. Tf connections are secure, verify
that +20 +2.4 V is present between return J7-2 and
J7-1 and J7-3 on power supply board. If voltage is
OK, replace attachment card (l); if voltage is bad,
to to paper-only SAM 4673 (Bad Power Supply
Voltages).

N Checksum for ROM 1 correct?

oo I‘<uo s se oo e o

: 1 Checksum for ROM 1 incorrect. Replace attachment

: card. (1)

1 Checksum for ROM 2 incorrect. Replace attachment
card. (1)

N Word 5 = 6000 in diagnostic 1 response (diskette speed

: OK)?

Y N Start cycle steal status command. CC = 0703?

: 1 Cycle steal status failed. Replace attachment

: card (1).

1l Branch to test 4620 (SAM 4620).

CHANNEL INTERFACE TEST (CONTD) SAM 4600-5
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5
064 é N Word 6 other than 0040 (not ready status) in diag-
: : nostic 1 response? o .
065 : Y N Start cycle steal status command. CC = 0703?
066 : : 1 Cycle steal status failed. replace attachment
s 3 card. (1) '
067 : 1 Branch to test 4620 (SAM 4620).
068 Y N Word 7 = 6E(00 in diagnostic 1 response?
069 : 1 Word 7 incorrect. Replace attachment card. (1)
070 1 Branch to test 4601 (SAM 4601).

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/O
Cable Installation, section 2).

CHANNEL INTERFACE TEST (CONTD) SAM 4600-6.
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This test links from test 4600 (SAM 4600). If cycle steal
status word 4 or 5 indicates an improper FDD condition in step
008 of this test, an automatic branch to routine 4620 (SAM 4620)
occurs to define the problem.

001 1 Start command with DCB specifying a recalibration seek
: to reset cycle steal status word 1.
002 Y N Start cycle steal status command. CC = 0703?
003 : 1 1Incorrect condition code for cycle steal status after
: reset. Replace attachment card. (1)
004 Y N ISB = 00007
005 : 1 Incorrect interrupt status byte. Replace attachment
- : card. (1)
006 Y N Cycle steal status word 1 = 00002
007 : 1 1Incorrect cycle steal status word 1. . Replace attach-
3 ment card. (1) ‘
‘008 Y N Cycle steal status word 4 = XX00 and word 5 = 0000?
009 : 1 Branch to test 4620 (SAM 4620).
010 Y N Start cycle steal status command with input flag bit
: ¢+ off in DCB. CC = 0702 and ISB bit on for DCB specifi-
: ¢ cation check?
011 : 1 Incorrect condition code or interrupt status byte.
: Replace attachment card. (1)
012 Y N Cycle steal status word 4 = XXAS5?
013 : 1 Incorrect cycle steal status word 4. Run test 4620
K (SAM 4620) to decode status.
' 014 § N Start cycle steal status command with odd byte count
: : in DCB. CC = 0702 and ISB bit on for DCB specifica-
: : tion check?
015 : 1 1Incorrect condition code or interrupt status byte.
e Replace attachment card. (1)
016 Y N Cycle steal status word 4 = XXA6?
017 : 1 Incorrect cycle steal status word 4. Run test 4620
o (SAM 4620) to decode status.
2 .
A ATTACHMENT TEST SAM 4601-1
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Start cycle steal status command with too large a byte
count in DCB. CC = 0702 and ISB bit on for DCB
specification check?

. Incorrect condition code or interrupt status byte.

Replace attachment card. (1)
Cycle steal status word 4 = XXA7?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start cycle steal status command with odd data address
in DCB. CC = 0702 and ISB bit on for DCB specifica-
tion check? .

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Cycle steal status word 4 = XXA8?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start diagnostic 1 command with input flag bit off in
DCB. CC = 0702 and ISB bit on for DCB specification
check? _

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX92?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status..

Start diagnostic 1 command with odd byte count in DCB.

~CC = 0702 and ISB bit on for DCB specification check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX94?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

ATTACHMENT TEST (CONTD) SAM 4601-2
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Start diagnostic 1 command with too large a byte count
in DCB. CC = 0702 and ISB bit on for DCB specifica-
tion check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX94?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start diagnostic 1 command with odd data address in
DCB. CC = 0702 and ISB bit on for DCB specification
check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = X¥X957?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start'diagnostic 2 command with input flag bit on in
DCB. . CC = 0702 and ISB bit on for DCB specification
check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle. steal status
word 4 = XX98?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start diagnostic 2 command with odd byte count in DCB.
CC = 0702 and ISB bit on for DCB specification check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

ATTACHMENT TEST (CONTD) SAM 4601-3
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Start cycle steal status command. Cycle steal status
word 4 = XX99?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start diagnostic 2 command with too large a byte count
in DCB. CC = 0702 and ISB bit on for DCB specifica-
tion check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX9A?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start diagnostic 2 command with odd data address in
DCB. CC = 0702 and ISB bit on for DCB specification
check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX9B? v

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to define status.

Start command with illegal control word modifier in
DCB. CC = 0702 and ISB'bit on for DCB specification
check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX03?

‘Incorrect cycle steal status word 4. Run test 4620

(SAM 4620) to define status.
Start command with DCB specifying a read sector ID

with byte count other than 4. CC = 0702 and ISB bit
on for DCB specification check?

ATTACHMENT TEST (CONTD) SAM 4601-4
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62947905 D
Incorrect condition code or 1nterrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX077?

" Incorrect cycle steal status word 4. Run test 4620

(SAM 4620) to decode status.

Start command with DCB specifying too high a sector
number. CC = 0702 and ISB bit on for DCB specifica-
tion check?

" Incorrect condition code or interrupt status byte.

Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX147?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start command with odd data address in DCB. CC = 0702
and ISB bit on for DCB specification check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX157? :

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start command with odd byte count in DCB. CC = 0702
and ISB bit on for DCB specification check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX167? :

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decodevstatus.'

Start command with illegal sector length in DCB.
CC = 0702 and ISB bit on for DCB- specification check?

ATTACHMENT TEST (CONTD) SAM 4601-5
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62947905 D
Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX177?

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Start command with odd data address in DCB. CC = 0702
and ISB bit on for DCB specification check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX8B?

Incorrect cycle steal statusvword 4. Run test 4620
(SAM 4620) to decode status.

Start'command with odd chain address in DCB. CC = 0702
and ISB bit on for DCB specification check?

Incorrect condition code or interrupt status byte.
Replace attachment card. (1)

Start cycle steal status command. Cycle steal status
word 4 = XX8C? '

Incorrect cycle steal status word 4. Run test 4620
(SAM 4620) to decode status.

Branch to test 4602 (SAM 4602).

(1) Set switches on new attachment card for FDD device

address and IPL assignment (Attachment Card and I/O
Cable Insktallation, section 2).

ATTACHMENT TEST (CONTD) SAM 4601-6
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This test links from test 4601 (SaM 4601). If a seek/read-
sector-ID operation fails in the test, a start cycle steal
status command is issued. If the attachment card accepts the
command, an automatic branch to routine 4620 (SAM 4620) occurs
to define the problem.

001

Y N Start command with DCB specifying recalibration seek
: ¢ (head 0 to cylinder 00). CC = 0703 and ISB = 007
002 ; é N Start cycle steal status command. CC = 0703?
003 : : 1 Cycle steal status failed. Replace attachment
T e card. (1) :
004 : Y N Cycle steal status word 4 = XX00 and word 5 = 0000?
005 : : 1 Branch to test 4620 (SAM 4620).
006 : 1 Recalibration seek failed. Replace attachment
: card. (1)
007 i Delay for seek to end.
008 Y N Start command with DCB specifying read sector ID.
: ¢ CC = 0703 and ISB = 00?
009 : Y N Start cycle steal status command. CC = 0703 and
: : ¢ ISB = 007
010 : : 1 Cycle steal status failed. Test aborted. Replace
s 2 attachment card. (1)
011l : Y N Cycle steal status word 4 = XX00 and word 5 = 00002
012 : : 1 Branch to test 4620 (SAM 4620).
013 ': 1 Read sector ID failed. Replace attachment card. (1)
014 Y N Head 0 at cylinder 00 following recalibration seek?
015 : 1 Wrong cylinder location for head 0 following recali-
: bration seek. Go to paper-only SAM 4672 (Not Ready
: Status).
016 Y N Start command with chained DCBs specifying one-track
: ¢ seeks to cylinder 74 using head 0, followed by one-

track seeks back to cylinder 00. A read sector ID is
done between each seek. Final CC = 07037

SEEK AND READ SECTOR ID TEST SAM 4602-1
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Start cycle steal status command. CC = 0703?

Cycle steal status failed. Test aborted. Replace
attachment card. (1)

Cycle steal status word 4 = XX00 and word 5 = 00007
Branch to test 4620 (SAM 4620).

Incremental/decremental seeks with head 0 failed.
Replace attachment card. (1)

Head 0 at cylihder 00 following incremental/

-decremental seeks?

Head 0 on wrong cylinder after seeks. Go to paper-
only SAM 4672 (Not Ready Status).

Start command with chained DCBs specifying one-track
seeks to cylinder 74 using head 1, followed by one-
track seeks back to cylinder 00. A read sector ID is
done between each seek. Final CC = 0703?

Start cycle steal status command. CC = 0703?

Cydle,steal status failed. Test aborted. Replace
attachment card. (1)

Cycle steal status word 4 = XX00 and word 5 = 0000?
Branch to test 4620 (SAM 4620).

Incremental/decremental seeks with head 1 failed.
Replace attachment card. (1)

Head 1 at cylinder 00 following incremental/decremental
seeks?

Head 1 on wrong cylinder after seeks. Replace FDD
assembly (para 3.10).

Start command with chained DCBs specifying forward and
reverse seeks using head 0. Final CC = 0703?

Start cycle steal status command. CC = 0703?

Cycle steal status failed. Test aborted. Replace
attachment card. (1)

SEEK AND READ SECTOR ID TEST (CONTD) SAM 4602-2
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2 2
035 : Y N Cycle steal status word 4 = XX00 and word 5 = 0000?
036 : : 1 Branch to test 4620 (SAM 4620).
037 =: 1 Forward/reverse seeks with head 0 failed. Replace
: attachment card. (1)
038 Y N Head 0 at cylinder 26 following forward/reverse seeks?
039 : 1 Head 0 on wrong cylinder after seeks. Replace FDD
: assembly (para 3.10).
040 i N Start command with chained DCBs specifying forward and
: : -reverse seeks using head 1. Final CC = 07037
041 : Y N Start cycle steal status command. CC = 0703?
042 : : 1 Cycle steal status failed. Test aborted. Replace
: 3 attachment card. (1)
043 : ¥ N Cycle steal status word 4 = XX00 and word 5 = 00007
044 : : 1 Branch to test 4620 (SAM 4620).
045 ; i Forward/reverse seeks with head 1 failed. Replace
: attachment card. (1)
046 Y N Head 1 at cylinder 26 following forward/reverse seeks?
047 =: 1 Head 1 on wrong cylinder after seeks. Replace FDD
: assembly (para 3.10).
048 1 Branch to test 4603 (SAM 4603).

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/O
Cable Installation, section 2).

SEEK AND READ SECTOR ID TEST (CONTD) SAM 4602-3
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This test links from test 4602 (SAM 4602). If a seek, read-
sector-1D, or read-data operation fails in the test, a start
cycle steal status command is issued to check FDD status. If
the attachment card accepts the command and status indicates an
improper condition, an automatic branch to routine 4620

(SAM 4620) occurs to define the problem.

001 Y N Start command with DCB specifying recalibration seek
: : (head 0 to cylinder 00). CC = 0703 and ISB = 00?
002 : Y N Start cycle steal status command. CC = 07037
003 : :-1 Cycle steal status failed. Replace attachment
H card. (1) -
004 : YN Cycle steal status word 4 = XX00 and word 5 = 0000?
005 : : 1 Branch to test 4620 (SAM 4620).
006 : 1 Recalibration seek failed. Replace attachment card. (1)
007 .1 Delay for seek to end.
008 Y N Start command with DCB specifying read sector ID.
: ¢ CC = 07032
009 : Y N Start cycle steal status command. CC = 07032
010 : : 1 Cycle steal status failed. Replace attachment
: card. (1)
011 : Y N Cycle steal status word 4 = XX00 and word 5 = 0000?
012 : : 1 Branch to test 4620 (SAM 4620).
013 : 1 Read sector ID failed. Replace attachment card. (1)
014 Y N Head 0 at cylinder 00?
015 : 1 1Invalid cylinder location for head 0 following recali-
: bration seek. Replace FDD assembly (para 3.10).
016 Y N Start command with DCB specifying seek to cylinder 74
: ¢ using head 0. CC = 0703 and ISB = 00?
: 1 Go to step 061.
2
A

SEEK AND READ DATA TEST SAM 4603-1
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1

017 i N Head 0 at cylinder 74?

018 : 1 Cylinder does not match previous seek. Replace FDD
: assembly (para 3.10).

019 Y N Start command with DCB specifying read data from
: : cylinder 74, sector 01. CC = 0703?
: 1 Go to step 067.

020 é N Start command with DCB specifying read data from
: : cylinder 74, sector 15. CC = 0703? :
: i‘ Go to step 067.

021 Y N Start command with DCB selecting head 1. CC = 07032
: 1 Go to step 061.

022 Y N Head 1 at cylinder 742

023 : 1 Cylinder does not match previous seek. Replace FDD
: assembly (para 3.10).

024 Y N Start command with DCB specifying read data from
: ¢ cylinder 74, sector 0l1l. CC = 07032
: 1l Go to step 067.

025 Y N Start command with DCB specifying read data from
: ¢ cylinder 74, sector 15. CC = 07037
: 1l Go to step 067.

026 Y N Start command with DCB specifying seek to cylinder 01
: ¢ using head 0. CC = 07037
'; i Go to step 061.

027 Y N Head 0 at cylinder 012

028 : 1 Cylinder does not match previous seek. Replace FDD
: assembly (para 3.10).

029 Y N Start command with DCB specifying read data from
¢ ¢ cylinder 01, sector 01l. CC = 07032 '
21l Go to step 067.
3
A
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Start command with DCB selecting head 1. CC = 07032
!
Go to step 061.

Start command with DCB specifying read data from
cylinder 01, sector 01.

Go to step 067.

Start command with DCB specifying seek to cylinder 73
using head 0. CC = 0703?

Go to step 061.
Head 0 at cylinder 732

Cylinder does not match previous seek. Replace FDD
assembly (para 3.10). :

Start command with DCB specifying read data from
cylinder 73, sector 0l.. CC = 07037

Go to step 067.
Start command with DCB selecting head 1. CC = 0703?
Go to step 061.

Start command with DCB specifying read data from
cylinder 73, sector 0l. CC = 07032

Go to step 067.

Start command with DCB specifying seek to cylinder 02
using head 0. CC = 0703?

Go to step 061.

Head 0 at cylinder 02?

Cylinder does not match previous seek. Replace FDD
assembly (para 3.10).

Start command with DCB specifying read data from
cylinder 02, sector 01l.

Go to step 067.

SEEK AND READ DATA TEST (CONTD) SAM 4603-3
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Start command with DCB selecting head 1. CC = 07032
Go to step 061.

Start command with DCB specifying read data from
cylinder 02, sector 0l. CC = 07032

Go to step 067.

Start command with DCB specifying seek to cylinder 72
using head 0. CC = 07037

Go to step 061.

Head 0 at cylinder 727

Cylinder does not match previous seek. Replace FDD
assembly (para 3.10). '

Start command with DCB spécifying read data from
cylinder 74, sector 01l. CC = 07032

Go to step 067.
Start command with DCB selecting head 1. CC = 0703?
Go to step 061.

Start command with DCB specifying read data from
cylinder 72, sector 0l. CC = 07032

Go to step 067.

Start command with DCB specifying seek to cylinder 03
using head 0. CC = 07032

Go to step 061.
Head 0 at cylinder 032

Cylinder does not match previous seek. Replace FDD
assembly . (para 3.10).

Start command with DCB specifying read data from
cylinder 03, sector Ol. CC = 0703?

Go to step 067.

SEEK AND READ DATA TEST (CONTD) SAM 4603-4
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62947905 D
Start command with DCB selecting head 1. CC = 0703?
Go to step 061.
Start command with DCB specifying read data from
cylinder 03, sector 01. CC = 07037
Go to step 067.
Start command with DCB specifying seek to cylinder 71
using-head 0. CC = 0703?
Go to step 061.
Head 0 at cylinder 712
Cylinder does not match previous seek. Replace FDD
assembly (para 3.10).
Start command with DCB specifying read data from
cylinder 71, sector 01l. CC = 07037
Go to step 067.
Start command with DCB selecting head 1. CC = 07032
Start cycle steal status command. CC = 07032
1l Cycle steal status failed. Test aborted. Replace
attachment card. (1) :
N Cycle steal status word 4 = XX00 and word 5 = 00007
1l Branch to test 4620 (SAM 4620).
Incorrect condition code returned for seek. Replace
attachment card. (1)
Start command with DCB specifying read data from
cylinder 71, sector 01l. CC = 0703?
N Start cycle steal status command. CC = 07037
1 Cycle steal status failed. Test aborted. Replace
" attachment card. (1)
SEEK AND READ DATA TEST (CONTD) SAM 4603-5
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.
5

Y N Cycle steal status word 4 = XX00 and word 5 = 00002
: 1 Branch to test 4620 (SAM 4620).

Y N Cycle steal status word 1 = 10007

:1 Incorrect condition code returned for read data.

: Replace attachment card. (1)

i Control address marker encountered in read data

operation. This occurs if diskette in FDD was used
in a prior running of manual test 4611 (write/read
address marker test). Run test 4610 (SAM 4610) to
delete the control address markers that test 4611 has
written on diskette. Then rerun this auto test.

Auto-tests completed successfully.

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/0
Cable Installation, section 2).

SEEK AND READ DATA TEST (CONTD) SAM 4603-6
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DO 00 0000000000000

SAM 4610 62947905 D

This FDD manual diagnostic test formats cylinders 01, 02, 03,
74, 75, and 76 into 15 sectors per track, writes words of
; 55551 in sector data fields, has the attachment card read
| verify the written cylinders, and reads the data back and
: checks for errors. If the recalibration seek in step 004 or
the formatting/read verifying of a track fails, the test issues
a start cycle steal command. If status indicates an improper
FDD condition, an automatic branch to routine 4620 occurs to
define the problem.

The guidelines for running the test are:

! © If the diagnostics are being loaded from a FDD unit

| other than the one to be tested, the scratch diskette
in the test unit must be two-sided, formatted, and if
its a CDC diskette, the write-protect slot in the

- jacket must be covered with opaque tape. Call-up the
test by entering C4610 and specify the device address
of the FDD to be tested using the bit 1 option of
command D (para 3.20.3).

© If the diagnostics are being loaded from the FDD to be
tested, observe the following caution note and run the
test on the BASIC diskette (writing done in test occurs
on the CE cylinders). Entering B4610 calls-up the
test. After the test is loaded, remove the diskette
and cover the write-protect slot in jacket with opaque
tape. Reinstall the diskette and begin the test.

' CAUTION

If this test is run on the BASIC disk-
ette, a malfunction may destroy program
data. For a safequard, do not run the
test unless auto-tests 4600, 4601, and
4602 have completed successfully or the
faulty module has been replaced.

001,002 Y N Wish to run this test and write on CE cylinders of
diskette? If so, remove diskette, cover write-
protect slot, and reinstall before answering.

: ¢+ Enter 1 for vyes, 0 for no.

003 : 1 No write commands were executed. Test 4610
: terminated.
2
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1
Y N Start command with DCB specifying recalibration seek
¢ ¢ (head 0 to cylinder 00). CC = 0703?
: Y N Start cycle steal status command. CC = 07037
: : 1 Cycle steal status failed. Test aborted. Replace
P attachment card. (1)
: Y N Cycle steal status word 4 = XX00 and word 5 =
: ¢ : 00002 :

: 1 Branch to test 4620 (SAM 4620).

1l 1Incorrect condition code for recalibration seek.

Replace attachment card. (1)

e | oo se o8 oo ee oo

Delay for seek to end.
Y N Start command with chained DCBs specifying seek to
: ¢ cylinder 01 using head 0 and read sector ID.
: ¢ CC = 0703 and cylinder = 01? :
: 1 Incorrect condition code for read sector ID or head 0
: is on wrong cylinder. Run auto-tests starting with
: test 4600 (SAM 4600).
Y N Start command with chained DCBs specifying write
: : format on cylinder 01 with words of 5555 in data
: : fields and then read verify. CC = 0703?
: 1 Go to step 091.
Y N Start command with chained DCBs specifying read data
: ¢ from cylinder 0l1l. CC = 07037
: i Incorrect condition code for read data. Run auto-
: test 4603 (SAM 4603) or if already run, replace
K attachment card. (1)
Y N Data words read = 55557?
: 1 Incorrect data read from formatted track. Replace
: attachment card (1) and I/0 cable one at a time (refer
: to Attachment Card and I/0 Cable Installation, sec-
: tion 2, for cable routing).
§ N Start command with DCB selecting head 1. CC = 07037
33
A B
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DO O0O00O0CO0O0CO0O0000C0

|

A B 62947905 D
2 2
019 : i Incorrect condition code for head-reselection seek.
: Run auto-tests starting with test 4600 (SAM 4600).
020 Y N Start command with chained DCBs specifying write
_ : ¢+ format on cylinder 0l with words of 5555 in data
j : ¢+ fields and then read verify. CC = 07032
: 1 Go to step 091. 7
021 Y N Start command with chained DCBs specifying read data
¢ ¢ from cylinder 01l. CC = 0703?
022 : 1 Incorrect condition code for read data. Run auto-
: - test 4603 (SAM 4603) or .if already run, replace
: attachment card (1) and I/O cable one at a time (refer
: to Attachment Card and I/0 Cable Installation, sec-
: tion 2, for cable routing).
023 Y N Data words read = 5555?
024 : 1 Incorrect data read from formatted track. Replace
: attachment card. (1)
025 Y N Start command with DCB specifying seek to cylinder 02
: ¢ using head 0. CC = 0703?
026 : i Incorrect condition code for seek. Run auto-tests
: starting with test 4600 (SAM 4600).
027 Y N Start command with chained DCBs specifying write
: ¢ format on cylinder 02 with words of 5555 in data
: + fields and then read verify. CC = 07037
: 1 Go.to step 091.
028 Y N Start command with chained DCBs specifying read data
: ¢ from cylinder 02. CC = 07037 '
029 : 1 1Incorrect condition code for read data. Run auto-
: test 4603 (SAM 4603) or if already run, replace
: attachment card. (1)
030 Y N Data words read = 55557
031 : 1 1Incorrect data read from formatted track. Replace
: attachment card (1) and I/0 cable one at a time
: (refer to Attachment Card and I/O Cable Installation,
: section 2, for cable routing).
’ 4
A
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Start command with DCB selecting head 1. CC = 07037

Incorrect condition code for head-reselection seek.
Run auto-tests starting with test 4600 (SAM 4600).

Start command with chained DCBs specifying write
format on cylinder 02 with words of 5555 in data
fields and then read verify. CC = 07037

Go to steo 091.

Start command with chained DCBs specifying read data
from cylinder 02. CC = 07037?

Incorrect condition code for read data. Run auto-
test 4603 (SAM 4603) or if already run, replace
attachment card. (1) -

Data words read = 55557?

Incorrect data read from formatted track. Replace
attachment card (1) and I/0 cable one at a time
(refer to Attachment Card and I/O Cable Installation,

section 2, for cable routing).

Start command with DCB specifying seek to cylinder 03
using head 0. CC = 0703?

Incorrect condition code for seek. Run auto-tests
starting with test 4600 (SAM 4600).

Start command with chained DCBs specifying write
format on cylinder 03 with words of 5555 in data
fields and then read verify. CC = 0703?

Go to step 091.

Start command with chained DCBs specifying read data
from cylinder 03. CC = 0703?

Incorrect condition code for read data.b Run auto-
test 4603 (SAM 4603) or if already run, replace
attachment card. (1)

Data words read = 55557

WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-4
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Incorrect data read from formatted track. Replace
attachment card (1) and I/0 cable one at a time
(refer to Attachment Card and I/O Cable Installation,
section 2, for cable routing).

Start command with DCB selecting head 1. CC = 07037

Incorrect condition code for head-reselection seek.
Run auto-tests starting with test 4600 (SAM 4600).

Start command with chained DCBs specifying write
format on cylinder 03 with words of 5555 in data
fields and then read verify. CC = 07032

Go to step 091.

Start command with chained DCBs specifying read data
from cylinder 03. CC = 0703?

Incorrect condition code for read data. Run auto-
test 4603 (SAM 4603) or if already run, replace
attachment card. (1)

Data words read = 555572

Incorrect data read from formatted track. Replace
attachment card (1) and I/0 cable one at a time
(refer to Attachment Card and I/O Cable Installation,
section 2, for cable routing).

Start command with DCB speciinng seek to cylinder 74
using head 0. CC = 07032

Incorrect condition code for seek. Run auto-tests
starting with test 4600 (SAM 4600).

Start command with chained DCBs specifying write
format on cylinder 74 with words of 5555 in data
fields and then read verify. CC = 0703?

Go to step 091.

Start command with chained DCBs specifying read data
from cylinder 74. CC = 07032

Incorrect condition code for read data. Run auto-

test 4603 (SAM 4603) or if already run, replace
attachment card. (1)

WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-5
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5
058 é N Data words read = 5555°?
059 : 1 Incorrect data read from formatted track. Replace
: attachment card (1) and I/0 cable one at a time
: ({refer to Attachment Card and I/0 Cable Installation,
: section 2, for cable routlng)
060 Y N Start command with DCB selecting head 1. CC = 07032
061 : 1 1Incorrect condition code for head-reselection seek.
: Run auto-tests starting with test 4600 (SAM 4600).
062 Y N Start command with chained DCBs specifying write
: : - format on cylinder 74 with words of 5555 in data
: ¢+ fields and then read verify. CC = 07037
: 1 Go to step 091.
063 Y N Start command with chained DCBs specifying read data
: ¢ from cylinder 74, CC = 0703?
064 : i Incorrect condition code for read data. Run auto-
: test 4603 (SAM 4603) or if already run, replace
: attachment card. (1)
065 Y N Data words read = 55552
066 : 1 Incorrect data read from formatted track. Replace
: attachment card (1) and I/0 cable one at a time
: (refer to Attachment Card and I/0 Cable Installation,
: section 2, for cable routing).
067 Y N Start command with DCB specifying seek to cylinder 75
: ¢ using head 0. CC = 07032
068 : 1 Incorrect condition code for seek. Run auto-tests
: starting with test 4600 (SAM 4600).
069 Y N Start command with chained DCBs specifying write
: ¢ format on cylinder 75 with words of 5555 in data
: :+ fields and then read verify. CC = 07032
: 1 Go to step 091.
070 Y N Start command with chained DCBs specifying read data
: ¢ from cylinder 75. CC = 0703?
7 7 ,
A B WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-6
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Incorrect condition code for read data. Run auto-
test 4603 (SAM 4603) or if already run, replace
attachment card. (1)

Data words read = 55557

Incorrect data read from formatted track. Replace
attachment card (1) and I/O cable one at a time
(refer to Attachment Card and I/0 Cable Installation,
section 2, for cable routing).

Start command with DCB selecting head 1. CC = 07032

Incorrect condition code for head-reselection seek.
Run auto-tests starting with test 4600 (SAM 4600).

Start command with chained DCBs specifying write
format on cylinder 75 with words of 5555 in data
fields and then read verify. CC = 0703?

Go to step 091.

Start command with chained DCBs specifying read data
from cylinder 75. CC = 07032

Incorrect condition code for read data. Run auto-
test 4603 (SAM 4603) or if already run, replace
attachment card. (1)

Data words read = 5555?

Incorrect data read from formatted track. Replace
attachment card (1) and I/0 cable one at a time
(refer to Attachment Card and I/0 Cable Installation,
section 2, for cable routing).

Start command with DCB specifying seek to cylinder 76
using head 0. CC = 07032

Incorrect condition code for seek. Run auto-tests
starting with test 4600 (SAM 4600).

Start command with chained DCBs specifying write
format on cylinder 76 with words of 5555 in data
fields and then read verify. CC = 0703?

Go to step 091.

WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-7
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084 é N Start command with chained DCBs specifying read data
: ¢+ from cylinder 76, CC = 07032 .

085 : 1 Incorrect condition code for read data. Run auto-

: test 4603 (SAM 4603) or if already run, replace
: attachment card. (1)

086 § N Data words read = 55552

087 ; i Incorrect data read from formatted track. Replace
: attachment card (1) and I/0 cable one at a time
: (refer to Attachment Card -and I/0O Cable Installation,
: section 2, for cable routing).

088 Y N Start command with DCB selecting head 1. CC = 07037

089 : 1 1Incorrect condition code for head-reselection seek.

: Run auto-tests starting with test 4600 (SAM 4600).

090 Y N Start command with chained DCBs specifying write
: 3 format on cylinder 76 with words of 5555 in data
: ¢ fields and then read verify. CC = 0703?

091 : Y N Start cycle steal status command. CC = 0703?

092 : : 1 Cycle steal status failed. Test aborted. Replace
: attachment card. (1)

093 : é N Cycle steal status word 4 = XX00 and word = 00002

094 : : 1 Branch to test 4620 (SAM 4620).

095 : 1 1Incorrect condition code for write format/read verify
: operation. Replace attachment card (1) and I/O cable
s+ . one at a time (refer to Attachment Card and I/O Cable
: Installation, section 2, for cable routing).

096 'Y N Start command with chained DCBs specifying read data
: ¢ from cylinder 76. CC = 0703?

097 ; i Incorrect condition code for read data. Run auto-

: test 4603 (SAM 4603) or if already run, replace
: attachment card. (1)

098 Y N Data words read = 55552
9 9
A B WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-8
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Incorrect data read from formatted track. Replace
attachment card (1) and I/O cable one at a time
(refer to Attachment Card and I/0 Cable Installation,
section 2, for cable routing).

End of test. No error occurred.

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/0
Cable Installation, section 2). '

WRITE SECTOR ID AND DATA TEST (CONTD) SAM 4610-9
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This FDD manual diagnostic test writes random data with data-
address markers and control-address markers, has the attach-
ment card read verify what is written, and checks if the
attachment card reacts correctly when the address markers are
read back in a data read. Cylinders 01, 02, 03, 74, 75, and 76
are used in the test. If the recalibration seek in step 004 or
a wrlte/read verify fails, the test issues a start cycle steal
command. ' If status indicates an improper FDD condition, an
automatic branch to routine 4620 occurs to define the problem.

The guidelines for running the test are:

e If the diagnostics are being loaded from a FDD unit
other than the one to be tested, the scratch diskette in
~the test unit must be two-sided, formatted, and if its a
CDC diskette, the write-protect slot in the jacket must
be covered with opaque tape. Call-up the test by enter-
ing C4611 and specify the device address of the FDD to
be tested using the bit 1 option of command D
({para 3.20.3).

@ If the diagnostics are being loaded from the FDD to be
tested, observe the following caution note and run the
test on the BASIC diskette (writing done in test occurs
on the CE cylinders). Entering B4611 calls-up the
test. After the test is loaded, remove the diskette and
cover the write-protect slot in jacket with opaque
tape. Reinstall the diskette and begin the test.

e ‘After the test is completed, run test 4610 (SAM 4610) to
delete the control-address markers that have been
written on the diskette. Otherwise, later use of the
diskette will cause error stoppage in auto-test 4603.

CAUTION

If this test is run on the BASIC disk-
ette, a malfunction may destroy pro-

gram data. For a safegqguard, do not
run the test until the FDD auto-tests
have completed successfully.

001,002 Y N Wish to run this test and write on CE cylinders of
: ¢ diskette? If so, remove diskette, cover write-

: protect slot, and reinstall before answering.

Enter 1 for yes, 0 for no.

w[\)a- se e
3]
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No write commands were executed. Test 4611
terminated.

Start command with DCB specifying recalibration
seek (head 0 to cylinder 00). CC =-0703 and
ISB = 00?

N Start cycle steal status command. CC = 0703

: and ISB = 007

1l Cycle steal status failed. Test aborted. Replace
attachment card. (1)

‘N Cycle steal status word 4 = XX00 and word 5 = 0000?

1 Branch to test 4620 (SAM 4620).

~Incorrect condition code or interrupt status byte for
recalibration seek. Replace attachment card. (1)

Delay for seek to end.

||—l 0 e e F

“—J se o0 00 A

||—l e o0 2

Start command with chained DCBs specifying seek to
cylinder 01 using head 0 and read sector ID.
CC = 0703, 1ISB = 00, and cylinder = 012

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

Start command with chained DCBs specifying write data
(random data) and data-address markers on cylinder 01
and then read verify. CC = 0703 and ISB = 00?

Go to step 091.

- Start command with DCB specifying read data from
cylinder 01l. CC = 0703 and ISB = 00?

Incorrect condition code or interrupt status byte for
read data of fields with data-address markers.

Replace attachment card (1) and 1I/0 cable one at a
time (refer to Attachment Card and I/0 Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC
d

0703,
ISB = 00, and cycle steal status wor =

1 00002

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-2
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i 017 =: 1 Incorrect cycle steal status word 1. Replace attach-
; : ment card. (1) '
g 018 Y N Start command with chained DCBs selecting head 1 and
: ¢+ specifying read sector ID. CC = 0703, ISB = 00, and
: ¢+ cylinder = 012
019 : 1 1Incorrect condition code, interrupt status byte, or
: cylinder for seek and read sector ID. Run auto- °
: test 4600 (SAM 4600).
020 Y N Start command with chained DCBs specifying write data
: (random data) and data-address markers on cylinder 01
; : : and then read verify. CC = 0703 and ISB = 00?
: 1 Go to step 091.
021 Y N Start command with DCB specifying read data from
: ¢ cylinder 01. CC = 0703 and ISB = 00?
022 : i Incorrect condition code or interrupt status byte for
: read data of fields with data-address markers.
: Replace attachment card (1) and I/O cable one at a
: time (refer to Attachment Card and I/0 Cable Installa-
: tion, section 2, for cable routing).
023 Y N Start cycle steal status command. CC = 0703,
: : ISB = 00, and cycle steal status word 1 = 00007
024 : 1 1Incorrect cycle steal status word 1. Replace attach-
: ment card. (1)
025 Y N Start command with chained DCBs specifying seek to
: ¢ cylinder 02 using head 0 and read sector ID.
: ¢+ CC = (0703, ISB = 00, and cylinder = 02?
026 : 1 Incorrect condition code, interrupt status byte, or
3 cylinder for seek and read sector ID. Run auto-
: test 4600 (SAM 4600).
027 Y N Start command with chained DCBs specifying write data
: 2 (random data) and control-address markers on cylin-
: « der 02 and then read verify. CC = 0703 and ISB = 00?
: 1 Go to step 091.
028 Y N Start command with DCB specifying read data from
: ¢+ cylinder 02. CC = 0702 and ISB = 807?
4 4 .
B WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-3
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Incorrect condition code or interrupt status byte for
read data of fields with control-address markers.
Replace attachment card (1) and I/O cable one at a
time (refer to Attachment Card and I/0O Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC = 0703,
ISB = 00, and cycle steal status word 1 = 1000?

Incorrect cycle steal status word 1. Replace attach-

ment card. (1)

Start command with chained DCBs selecting head 1 and
read sector ID. CC = 0703, ISB = 00, and cylinder 022

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

Start command with chained DCBs specifying write data

. (random data) and control-address markers on cylin-

der 02 and then read verify. CC = 0703 and ISB = 00?
Go to step 091.

Start command with DCB specifying read data from
cylinder 02. CC = 0702 and ISB = 807

Incorrect condition code or interrupt status byte for
read data of fields with control-address markers.
Replace attachment card (1) and I/0 cable one at a
time (refer to Attachment Card and 1/0 Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC = 0703,
ISB = 00, and cycle steal status word 1 = 1000?

Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

Start command with chained DCBs specifying seek to
cylinder. 03 using head 0 and read sector ID.
CC = 0703, ISB = 00, and cylinder = 03?

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-4
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‘Start command with chained DCBs specifying write data

(random data) and data-address markers on cylinder 03
and then read verify. CC = 0703 and ISB = 00?

Go to step 091.

Start command with DCB specifying read data from
cylinder 03. CC = 0703 and ISB = 00?

Incorrect condition code or interrupt status byte for
read data of fields with data-address markers.

Replace attachment card (1) and I/0 cable one at a
time (refer to Attachment Card and I/0 Cable Installa-
tion, section 2, for cable routing).

Start'cycle steal status command. CC = 0703,
ISB = 00, and cycle steal status word 1 = 00002

Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

Start command with chained DCBs selecting head 1 and
specifying read sector ID. CC = 0703, ISB = 00, and
cylinder = 03?

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

Start command with chained DCBs specifying write data
(random data) and data-address markers on cylinder 03
and then read verify. CC = 0703 and ISB = 00?

Go to step 091.

Start command with DCB specifying read data from
cylinder 03. CC = 0703 and ISB = 002

Incorrect condition code or interrupt status byte for
read data of fields with data-address markers.
Replace attachment card (1) and I/0 cable one at a

time (refer to Attachment Card and I/O Cable Installa-

tion, section 2, for cable routing).

Start cycle steal status command. CC = 0703,
ISB = 00, and cycle steal status word 1 = 0000?

Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-5
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Start command with chained DCBs specifying seek to
cylinder 74 using head 0 and read sector ID.
CC = 0703, 1ISB = 00, and cylinder = 742

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600). v

Start command with chained DCBs specifying write data
(random data) and control-address markers on cylin-

~ der 74 and then read verify. CC = 0703 and ISB = 00?

Go to step 091.

Start command with DCB specifying read data from
cylinder 74, CC = 0702 and ISB = 807

Incorrect condition code or interrupt status byte for
read data of fields with control-address markers.
Replace attachment card (1) and I/0O cable one at a
time (refer to Attachment Card and I/0 Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC = 0703,
ISB = 00, and cycle steal status word 1 = 10007?

Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

Start command with chained DCBs selecting head 1 and
specifying read sector ID. CC = 0703, ISB = 00, and
cylinder = 74?2

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-

test 4600 (SAM 4600).

Stért command with chained DCBs specifying write data
(random data) and control-address markers on cylin-
der 74 and then read verify. CC = 0703 and ISB = 00°?
Go to step 091.

Start command with DCB specifying read data from
cylinder 74, CC = 0702 and ISB = 80?

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-6
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Incorrect condition code or interrupt status byte for
read data of fields with control-address markers.
Replace attachment card (1) and I/0 cable one at a
time (refer to Attachment Card and I/O Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. C

C = 0703,
ISB =00, and cycle steal status word 1 =

10002

Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

Start command with chained DCBs specifying seek to
cylinder 75 using head 0 and read sector ID.
CC = 0703, ISB = 00, and cylinder = 757

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

Start command with chained DCBs specifying write data
(random data) and data-address markers on cylinder 75
and then read verify. C€CC = 0703 and ISB = 00?

Go to step 091.

Start.command with DCB specifying read data from
cylinder 75. CC = 0703 and ISB = 00?

Incorrect condition code or interrupt status byte for
read data of fields with data—-address markers.

Replace attachment card (1) and I/0 cable one at a
time (refer to Attachment Card and I/0 Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC
d

0703,
ISB = 00, and cycle steal status wor =

1 00002
Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

Start command with chained DCBs selecting head 1 and
specifying read sector ID. CC = 0703, ISB = 00, and
cylinder = 75?2

Incorrect condition code, interrupt status byte, or

cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-7
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Start command with chained DCBs specifying write data
(random data) and data-address markers on cylinder 75
and then read verify. CC = 0703 and ISB = 002

Go to step 091.

Start command with DCB specifying read data from
cylinder 75. CC = 0703 and ISB = 00°?

Incorrect condition code or interrupt status byte for
read data of fields with data-address markers.

Replace attachment card (1) and I/O cable one at a
time (refer to Attachment Card and I/0 Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC =
ISB = 00, and cycle steal status word 1

Incorrect cycle steal status word 1. Replace attach-
ment card. (1)

Start command with chained DCBs specifying seek to
cylinder 76 using head 0 and read sector 1ID.
CC = 0703, ISB = 00, and cylinder = 767

Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600). : ‘

Start command with chained DCBs specifyiﬁg write data
(random data) and control-address markers on cylin-
der 76 and then read verify. CC = 0703 and ISB = 007?

Go to step 091.

Start command with DCB specifying read data from
cylinder 76. CC = 0702 and ISB = 807?

Incorrect condition code or interrupt status byte for
read data of fields with control-address markers.
Replace attachment card (1) and I/O cable one at a
time (refer to Attachment Card and I/O Cable Installa-
tion, section 2, for cable routing).

Start cycle steal status command. CC

= 0703,
ISB = 00, and cycle steal status word 1 =

10007
Incorrect cycle steal status word 1. Replace‘attach-
ment card. (1)

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-8
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088 Start command with chained DCBs selecting head 1 and
specifying read sector ID. CC = 0703, ISB = 00, and

cylinder = 762

“--l s oo o0 2

089 Incorrect condition code, interrupt status byte, or
cylinder for seek and read sector ID. Run auto-
test 4600 (SAM 4600).

090 Start command with chained DCBs specifying write data
(random data) and control-address markers on cylin-
der 76 and then read verify. CC = 0703 and ISB = 002
091 Start cycle steal status command. CC = 0703 and
ISB = 002

oo oo 00 a0 0 G a0 00 se v oe o0 e K 00 o

“—-l LI IETY Z

092 Cycle steal status failed. Test aborted. Replace

attachment card. (1)

093

0 1§ 00 s es 00 es |G so se e 2 .

Cycle steal status word 4 = XX00 and word 5 = 0000?

o 22

094 Branch to test 4620 (SaM 4620).

"—l e oo

095 Incorrect condition code or interrupt status byte for
write data/read verify operation. Replace attachment
card (1) and I/O cable one at a time (refer to Attach-
ment Card and I/0 Cable Installation, section 2, for
cable routing).

096 Start command with DCB specifying read data from

cylinder 76. CC = 0702 and ISB = 80?

it o

097 Incorrect condition code or interrupt status byte for
read data of fields with control-address markers.
Replace attachment card (1) and I/0 cable one at a
time (refer to Attachment Card and I/O Cable Installa-

tion, section 2, for cable routing).

ss o0 o oo G o0 o0 00 oo o0 e ‘o v
o 2

098 Start cycle steal status command. C

Cc = 0703,
ISB = 00, and cycle steal status word 1 =

10002

||—l uo. e 2

Incorrect cycle steal status word 1. Replace attach-

099
ment card. (1)

“—J €0 ee ve 0 00 | 00 o0 e oo

‘100 End of test. No error bccurred.

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/0O
Cable Installation, section 2).

WRITE/READ ADDRESS MARKER TEST (CONTD) SAM 4611-9
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This routine automatically executes when an -improper condition is
detected in the FDD auto-tests or in manual tests 4610 or 4611.
If the previous test instructed that this routine be run,
initiate routine manually be entering B4620. Sequentially, the
routine:

e Displays (on assigned alternate console) the six cycle
steal status words that were read from the attachment
card during the previous test.

@ Analyzes the FDD health parameters given in word 5 and
if a failure is recorded, the routine stops and indi-
cates the failure.

e If no failure is recorded in word 5, the routine con-
tinues and decodes the error-log byte (second byte) of
word 4 and indicates the result. If necessary, an
automatic branch to routine 4621 (SAM 4621) occurs to
complete the decoding.

001 1 Display cycle steal status words on assigned alterrate
: console,
002 Y N Mask word 5 with 8000. Bit 0 = 02
003 : 1 FDD not ready -- door open, power not on, or diskette
: speed 70 percent below normal. If FDD power is turned
: on and door is closed, go to paper-only SAM 4672 (Not
: Ready Status).
004 Y N Mask word 5 with 2000. Bit 2 = 0?
005 : 1 FDD I/O cable disconnected or open. Access drive
: (para 3.2) and check I/0 cable connection on FDD PC
: board and attachment card. If connections are OK,
"t replace 1/0 cable (refer to Attachment Card and I/0
:  Cable Installation, section 2, for cable routing).
006 Y N Mask word 5 with 0200. Bit 6 = 0?
007 : 1l +20 v frbm FDD power supply is low. Access drive
: (para 3.2). Check power cable connections at J7 on
2 FDD power supply board and at attachment card. If
: connections are OK, go to paper-only SAM 4673 (Bad
: Power Supply Voltages). :
008 Y N Mask word 5 with 0100. Bit 7 = 0?
2 2
A B

CYCLE STEAL STATUS ANALYSIS ROUTINE SAM 4620-~-1




A

1
009
010 Y
011 :
012 Y
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62947905 D

Attachment card +12-V power supply low. Replace
attachment card. (1)
Mask word 5 with 0800. Bit 4 = 07?

Diskette speed too low. Access drive (para 3.2) and

" check that 104 to 127 V ac is present between brown

and blue (neutral) wires of B1Pl connector at right-
rear of FDD. If voltage is OK, replace FDD assembly
(para 3.10); if voltage is bad, replace FDD power
supply (para 3.10).

Mask word 5 with 1000. Bit 3 = 0?

Diskette speed too high. Replace FDD assembly
(para 3.10).

Mask word 5 with 0400. Bit 5 = 0?

FDD write-fault latch stuck on. Replace FDD assembly
(para. 3.10) and I/0 cable one at a time (refer to
Attachment Card and I/0 Cable Installation, section 2,
for cable routing). After replacement, run test 4610
(SAM 4610) to delete any garbled or erased fields that
may have been placed on diskette by the malfunction.
Otherwise, invalid read errors of data or sector ID
may occur in auto-tests when verifying operation.

Mask word 5 with 0080. Bit 8 = 0?
Attachment card reset latch stuck on. Replace attach-
ment card (1) and I/0 cable one at a time (refer to

Attachment Card and I/0 Cable Installation, section 2,
for cable routing).

Mask word 5 with 0040. Bit 9 = 0?

- Attachment card test-mode latch stuck on. Replace

attachment card. (1)

Mask word 5 with 0020. Bit 10 = 0?

Attachment card‘disk-ihitialize latch stuck on.
Replace attachment card. (1)

Mask word 5 with 0010. Bit 11 = 0?

Attachment card write-fault reset latch stuck on.
Replace attaghment card. (1)

- CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-2
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2

024 Y N Mask word 5 with 0002. Bit 14 = 0?

025 : 1 Attachment card write-request latch stuck on. Replace
s attachment card. (1)

026 Y N Mask word 5 with 0001. Bit 15 = 0?

027 : 1 Attachment card read-request latch stuck on. Replace
: attachment card. (1)

028 Y N Mask error-log byte with FF. Byte other than 00?
: 1 Go to step 077.

029 Y N Error-log byte other than 04?

030 : 1 FDD went not ready when last command was issued --
: door open, power not on, or diskette speed 70 percent
: ‘below normal. If FDD power is turned on and door is
: closed, go to paper-only SAM 4672 (Not Ready Status).

031 Y N Error-log byte other than 09?

032 : 1 Sector register in FDD controller chip on attachment
: card did not load correctly. Replace attachment
: card. (1)

033 Y N Error-log byte other than 0A?

034 : 1 Data register in FDD controller chip on attachment
: card did not load correctly. Replace attachment
: card. (1)

035 ¥ N Error-log byte other than 0B?

036 : 1 Head-select register on attachment card is incorrect.
: Replace attachment card. (1)

037 Y N Error-log byte other than 0D?

038 : 1 FDD went not ready during execution of last command --
: door open, .power not on, or diskette speed 70 percent
: below normal. If FDD power is on and door is closed,
H go to paper-only SAM 4672 (Not Ready Status).

039 N Error~-log byte other than 0E?
4 4
A B CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-3
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62947905 D

FDD write fault. Replace FDD assembly (para 3.10) and
I/0 cable one at a time (refer to Attachment Card and
I/0 Cable Installation, section 2, for cable routing).
After replacement, run test 4610 (SAM 4610) to delete
any garbled or erased fields that may have been placed
on diskette by the malfunction. Otherwise, invalid
read errors of data or sector ID may occur in auto-
tests when verlfylng operation.

Error-log byte other than 0F?
FDD seek error. Replace FDD assembly (para 3.10).
Error-log byte other than 10?

Sector ID field not found. Replace FDD assembly
(para 3.10).

Error-log byte other than 117

Data field not found. Replace FDD assembly
(para 3.10).

Error-log byte other than 12?

Cyclic-redundancy-check error. Problem may be a bad
diskette. Replace diskette and rerun previous test.
If condition persists, replace FDD assembly (para 3.10).

Error-log byte other than 13?

Lost data in FDD controller chip on attachment card.
Replace attachment card. (1) If malfunction occurred
during write test 4610 or 4611, run test 4610

(SAM 4610) after replacement. This deletes the
garbled or erased fields that may have been placed on
the diskette by the malfunction. Otherwise, invalid
read errors of data or sector ID may occur in auto-
tests when verifying operation.

Error-log byte other than 1C?

CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) -SAM 4620-4
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[N

Command was received from processor during a malfunc-
tion. Problem is identified in status word 5. Only
bits 12 and 13 of word 5 have not been tested (FDD
write-enable latch on attachment card either stuck set
or clear following a write). Replace attachment card.
(1) After replacement, run test 4610 (SAM 4610) to
delete any garbled or erased fields that may have
placed on diskette by the malfunction. Otherwise,
invalid read errors of data or sector ID may occur in
auto-tests when verifying operation.

052

®e 90 66 00 %0 s se o 0 oo ,h»

053 Error-log byte other than 1D?

054

oo o0 s K ee oo
o 2

DCB head byte differs with the head that is selected.
Replace attachment card. (1)

055 Error-log byte other ‘than 1lE?

Track re§ister in FDD controller chip on attachment
card did not load correctly. Replace attachment
card. (1)

056

“—looz

057 Error-log byte other than 1F?

ee 0o 1 00 o0 ae s se |G e
o 2

=

Attachment card disk-initialize latch failed to set
for write-format operation. Replace attachment
card. (1)

058

S o0 o0 a0
2

: 059 Error-log byte other than 20?

Index detected before write-format operation completed
track. Replace attachment card. (1) After replacement,
run test 4610 (SAM 4610) to delete any garbled or
erased fields that may have been placed on diskette by
the malfunction. Otherwise, invalid read errors of
data or sector ID may occur in auto-tests when veri-
fying operation.

[ oo

060

061 Error-log byte other than 21?

Attachment card write-enable latch failed to set for
write operation. Replace attachment card. (1)

“—looz

062

G oo o0 oo o0 1< e 00 40 o0 40 se e o e

e a0 2

063 Error-log byte other than 222

T OV se oo
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62947905 D

wr

Attachment card write-enable latch failed to clear

after write operation. Replace attachment card. (1)

After replacement, run test 4610 (SAM 4610) to delete

any garbled or erased fields that may have been

placed on diskette by the malfunction. Otherwise,

invalid read errors of data or sector ID may occur in
~auto-tests when verifying operation.

064

[UNKTINPTINNS B -]
|t oo

065 Error-log byte other than 81?

I o 2

066 Interface data check from Series/l processor to

attachment card. Replace attachment card. (1)

067 Error-log byte other than 827

[

068 Protect check for storage-access key given in DCB.

Replace attachment card. (1)

069 Errbr-log byte other than 83?

[y

070 Invalid storage address thought to be given in DCB.

‘Replace attachment card. (1)

071 Error-log byte other than 842

“—lo'z

072 Storage data check. Data accessed from Series/1
memory thought to be out of parity. Replace attach-
ment card. (1) If condition persists, problem is in
Series/l.

073 Error-log byte other than 897

074 Interface data check from attachment card to Series/1
processor, Attachment card believes a parity error
occurred on Series/l I/0 bus. Replace attachment
card. (1) 1If condition persists, some other device
attachment card is bad or problem is in Series/l.

“—I o 2

075 Error-log byte other than 237

I~ e 2

Last command was aborted by attachment card éfter
l1.5-second timeout. Go to paper-only SAM 4672 (Not
Ready Status). :

076

077 Branch to routine 4621 (SAM 4621).

_“-!..ouu 0o o0 oo | 00 o6 o0 e o0 oo nl<oo es oo so oo se K& 00 ar o0 o (G se s o0 os HS o0 00 o0 a0 G o0 o0 00 0o ee ee

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/O
Cable Installation, section 2).

CYCLE STEAL STATUS ANALYSIS ROUTINE (CONTD) SAM 4620-6
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This routine automatically executes when decoding of the error-
log byte cannot be completed by routine 4620 (SAM 4620).

Mask error-log byte with FF. Byte other than 00?

- Go to step 070.

Error-log byte other than 01?

Input flag bit set in output operation. DCB decoded
incorrectly. ‘Replace attachment card. (1)

Error-log byte other than 02?

Input flag bit not set in input operation. DCB
decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 03?

Illegal control word modifier. DCB decoded incor-
rectly. Replace attachment card. (1)

Error-log byte other than 05?

Forward seek specified beyond cylinder 76. - DCB
decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 06?

Backward seek specified beyond'cylindef 00. DCB
decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 07?2

Byte count other than 4 in read sector ID operation.
DCB decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 08?

Read or write attempted past end of track. DCB
decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 0C?

CONTINUATION OF CYCLE STEAL
STATUS ANALYSIS SAM 4621-1




017

018

019

020
021

022
023

024
025

026
027

028
029

030

wwu nl.<n 0o ee oo t<.oo eo oo 00 0o o0 oo oo o o0 o0 1 00 o0 00 s0 k< 00 00 oo o kS o0 o0 oo o0 kG 00 a0 a0 oo K o0 00 o0 4o 40 00 40 o0 ou 00 oo P

0 W oo o0 2

I e o

e 2

e 2

Ll

I o 2

b= oo 2

“—l e 2

[

62947905 D

Invalid diskette side specified. If a scratch disk-
ette is installed in the FDD being tested, verify that
diskette is two-sided. 1If scratch diskette is OK or
BASIC diskette is installed, DCB was decoded incor-
rectly or FDD is sensing the wrong diskette type.
Replace attachment card (1), FDD assembly (para 3.11),
and I/0 cable one at a time (refer to Attachment Card
and I/0 Cable Installation, section 2, for cable
routing).

Error-log byte other than 142

Specified sector is not in range of track formatting.
DCB decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 152

Starting address for storage accessing is illegal.
DCB decoded incorrectly. Replace attachment card. (1)

Error—-log byte other than 16?

Byte count for storage accessing is illegal. DCB
decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 177?

Illegal sector length specified. DCB decoded incor-
rectly. Replace attachment card. (1)

Error-log byte other than 187

Write attempted on write-protected diskette. 1If
test 4610 or 4611 was being run, remove diskette and
place a piece of opagque tape over write-protect slot
in jacket. 1Install diskette in FDD and restart test
that was in process. 1If condition persists, replace
FDD assembly (para 3.1l1l) and I/O cable one at a time
(refer to Attachment Card and I/0 Cable Installation,
section 2, for cable routing). If any other tests
were being run, replace attachment card. (1)

Error—loé byte other than 192

Invalid format data word. DCB decoded incorrectly.
Replace attachment card. (1)

Error-log byte other than 1lA?

CONTINUATION OF CYCLE STEAL
~STATUS ANALYSIS (CONTD) SAM 4621-2
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Invalid sector length specified for write-format
operation. -DCB decoded incorrectly. Replace attach-
ment card. (1)

Error-log byte other than 1B? -
Invalid cylinder number specified for write-format
operation. DCB decoded incorrectly. Replace attach-
ment card. (1)

Error-log byte other than 867?

Command under direct program control not accepted by
attachment card. DCB decoded incorrectly. Replace
attachment card. (1)

Error-log byte other than 8B?

0dd DCB address in IDCB for start command. IDCB
decoded inqorrectly. Replace attachment card. (1)

Error-log byte other than 8C?

0dd chain address in DCB for start command. DCB
decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 90?

0dd DCB address in IDCB for start diagnostic 1
command. IDCB decoded incorrectly. Replace attach-
ment card. (1)

Error-log byte other than 92?

Input flag bit not set in start diagnostic 1 command.

-DCB decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 93?

0dd byte count in DCB for start diagnostic 1 command.
DCB decoded incorrectly. Replace attachment card. (1)

Error-log byte other than 947?
Excessive byte count in DCB for start diagnostic 1

command. DCB decoded incorrectly. Replace attach-
ment card. (1)

CONTINUATION OF CYCLE STEAL
STATUS ANALYSIS (CONTD) SAM 4621-3
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A
3
048 Y N Error-log byte other than 95?
049 : 1 0dd storage address in DCB for start diagnostic 1
: command. DCB decoded incorrectly. Replace attachment
s card. (1) ' :
050 Y N° Errof-log byte other than 967?
051 : 1 0Odd DCB address in IDCB for start diagnostic 2
: command. IDCB decoded incorrectly Replace attach-
: ment card. (1) :
052 Y N Error-log byte other than 98?2
053 : 1 Input flag bit set in start diagnostic 2 command. DCB
: decoded incorrectly. Replace attachment card. (1)
054 Y N Error-log byte other than 997
055 : 1 0dd byte count in DCB for start diagnostic 2 command.
: DCB decoded incorrectly. Replace attachment card. (1)
056 i N Error-log byte other than 9A?
057 : 1 Excessive byte count in DCB for start diagnostic 2
: command. DCB decoded incorrectly. Replace attachment
: card. (1)
058 Y N Error-log byte other than 9B?
059 : 1 0dd storage address in DCB for start diagnostic 2
: command. DCB decoded incorrectly. Replace attachment
: card. (1)
060 Y N Error-log byte other than A3?
061 : 1 0dd DCB address in IDCB for start cycle steal status
K command. IDCB decoded incorrectly. Replace attach-
: ment card. (1)
062 Y N Error-log byte other than A5?
063 : 1 Input flag bit not set in start cycle steal status
: command. DCB decoded incorrectly. Replace attachment
: card. (1) :
064 Y N Error-log byte other than 26?
55 CONTINUATION OF CYCLE STEAL
A B

STATUS ANALYSIS (CONTD) SAM 4621-4
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4

1 044 byte count in DCB for start cycle steal status
command. DCB decoded incorrectly. Replace attachment
card. (1)

N Error-log byte other than A7?

1l Excessive byte count in DCB for start cycle steal
status command. DCB decoded incorrectly. Replace
attachment card. (1)

N Error-log byte other than A8?

1l 0dd storage address in DCB for start cycle steal

status command. DCB decoded incorrectly. Replace
attachment card. (1)

No error or failure reported in cycle steal status.
Rerun previous test that was in process. If condition
persists, replace attachment card. (1)

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/0O
Cable Installation, section 2).

CONTINUATION OF CYCLE STEAL
STATUS ANALYSIS (CONTD) SAM 4621-5
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This paper-only SAM covers FDD power-on and IPL (initial-
program-load) problems. The SAM assumes that attachment card
cabling is connected, the power cord from On/Off switch is con-
nected to Series/1 ac distribution panel, and Series/l power is
on. For IPL problems, it also assumes that another FDD unit is
not available to IPL the CDC BASIC diskette and that the disk-
ette is being loaded in diagnostic mode.

NOTE

The Series/l ac-entry circuit breaker
controls power to the FDD On/Off
switch on front panel. This circuit
breaker is above the ac distribution
panel at rear of Series/l.

Instructions: Open FDD door, access drive, and remove covers
(para 3.2).

LED on front panel remains lit when On/Off switch is

001 N Y
: ¢ pressed to On?

002 : N Y Diskette rotates after closing door?

003 : : N Y Operator/programmer panel show any code within 30
: ¢ : : seconds after pressing Load switch?

004 : : : N Y Other than 00EO;g shown?

005 : : : : NY Other than 00E5;¢4 shown?

006 : : : : : NY Stop indicator extinguished, Wait indicator
: 2t : : : 1lit, and 38XXjg halt code shown?

007 -+ : : : : : 1 Power-on and IPL occurred successfully.

008 : : : : : 1 If system contains another IPL device, open
£ ¢ 2 : : : FDD door, turn off Series/l and other IPL
: ¢+ ¢ : : : device, and disconnect that device attachment
: ¢ s : ¢ : card from Series/1l. Try to IPL again. -If IPL
: ¢ ¢ : ¢ : -is successful, other device either has same
LI : .+ primary/alternate IPL assignment as FDD or
: + : ¢ : ¢ attachment card for that device is bad.
332222
ABCDETF POWER-ON AND IPL PROBLEMS SAM 4670-1
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62947905 D
Problem may be a bad diskette. Replace BASIC
diskette and try to IPL again.
Replace attachment card (l) and try to IPL again.
Replace FDD assembly (para 3.10) and I/O cable one

at a time (refer to Attachment Card and I/0 Cable
Installtion, section 2, for cable routing).

lm oo se ee P oee (W ee s N ee (=t

Problem is in Series/l.
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Go to paper-only SAM 4671 (IPL Fault Isolation).

“Open FDD door and turn off FDD and Series/l. Reseat
attachment card and check that primary/alternate
setting of IPL-selection switches on attachment card
match setting of IPL Source switch (refer to Attach-
ment Card and I/0 Cable Installation, section 2, for
attachment card switch assignments). Try to IPL
again. If condition occurs again, replace attachment
card. (1) :
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Probable problem in Series/1l 1/0 bus or operator/
programmer panel.

Check that red LED on attachment card is extinguished.
If LED is 1lit, replace attachment card. (1)

If system contains another IPL device, open FDD door,
turn off Series/l and other IPL device, and disconnect
that device attachment card from Series/l. Try to IPL
again. If IPL is successful, other device either has
same primary/alternate IPL assignment as FDD or attach-
ment card for that device is bad.

Check that +5 +0.5 V is present on Series/l1 I/O bus
(Attachment Card and I/0 Cable Installation, sec-

tion 2). If voltage is bad and cannot be adjusted,
check voltage with attachment card removed. 1If
voltage is OK with attachment card removed, replace
attachment card (l); if voltage remains bad with
attachment card removed, problem is in Series/l.

Probable problem in Series/l1 processor or operator/

programmer panel. If not already done, replace
attachment card (1) to verify problem is in Series/l.

POWER-ON AND IPL PROBLEMS (CONTD) SAM 4670-2
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If spindle motor (top motor on FDD) is running, drive
belt is off spindle. Reinstall or replace drive belt
(para 3.10).

Check that 104 to 127 V ac is present between brown and
blue (neutral) wires of B1lPl connector at right-rear of
FDD. If voltage is bad, replace power supply (para 3.10).
Replace FDD assembly (para 3.10).
Check if circuit breaker on FDD power supply is tripped.
If so, leave breaker off and disconnect following
connectors:

e 3-pin BlP1l from right side of FDD

e 7-pin BlP4 from FDD PC board

e 3-pin attachment power cable from J7 on power supply
board

® 2-pin LED power cable from J6 on FDD power supply
board .

Identify short through following steps:

Steps ‘ Replace if Breaker Trips
a. Turn breaker on. FDD power supply (para 3.10).
b. Turn breaker off. FDD assembly (para 3.10)

Connect BlPl and
B1P4 connectors.
Turn breaker on.

c. Turn breaker off. Switch box assembly
Connect LED power (para 3.8)
cable to J6. Turn
breaker on.

d. ‘Turn breaker off. Sequentially: attachment
Connect - attachment card (1), attachment power
power cable to J7. cable

‘Turn breaker on.

Check for +1.5 V between J6-1 and return J6-2 on FDD
power supply board. If voltage is present, replace

- LED (para 3.8).

POWER-ON AND IPL PROBLEMS (CONTD) SAM 4670-3
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Press On/Off switch to Off and disconnect ac power cable
from front of FDD power supply. Press On/Off switch to
On and check that ac input (120 or 208 V ac) is present
between black and white wires of power cable (white wire
is neutral for 120 V ac). If voltage is not present,
replace switch box assembly (para 3.8).

Check that following wires are secure in 12-pin B1P2
connector on right side of FDD power supply. If wires
are OK, replace power supply (para 3.10).

e 120-V ac unit -- brown circuit breaker wires in
pins 4, 9, and 12; blue jumper wires in pin 1 to
pin 11 and pin 11 to pin 6.

® 208-V ac unit -- brown circuit breaker wires in
pins 7 and 12; blue jumper wires in pin 1 to
pin 11 and pin 3 to pin 6.

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/O
Cable Installation, section 2).

POWER-ON AND IPL PROBLEMS (CONTD) = SAM 4670-4
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Assumption: Entry from paper-only SAM 4670 (Power-On and IPL
Problems) .

With 00E5;4 showing on operator/programmer panel
indicators, press Reset switch then Main Storage
switch. Indicators show 6410342

001

002 Indicators show 6411742

e
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003 Indicators show 6412747

004 Indicators show 6420 or 6421742

005 If system contains another IPL device, make
sure that IPL Source switch is set to match
the primary/alternate setting of IPL-selection
switches on FDD attachment card (refer to
Attachment Card and I/0 Cable Installation,
section 2, for attachment card switch
assignments).
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006 Replace attachment card. (1) If condition per-

sists, problem is in Series/1l.

Check that head connectors are secure at bottom of
FDD PC board.

007
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008 Problem may be a bad diskette. Replace BASIC

diskette and try to IPL again.
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009 Replace attachment card (1), FDD assembly
(para 3.10), and I/O cable one at a time until IPL
is successful. (Refer to Attachment Card and I/0

Cable Installation, section 2, for cable routing.)
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010 Problem in Series/1 I/O bus or attachment card is
bad. Replace attachment card (1) and try to IPL

again to verify problem is in Series/l.
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Verify that the following items are OK. If not, correct
and try to IPL again.

® Check connections of I/0 cable at attachment
card and FDD and connections of power cable
at attachment card and FDD power supply. Also
verify that all connectors on FDD PC board are
secure.

® Check that drive belt on left side of FDD has
not slipped off spindle. 1If so, reinstall or
replace drive belt (para 3.10).

e Verify that switches 1 and 5 on FDD PC board
are pressed down in ON position and that other
switches are pressed to OFF. '

Check following voltages. If any are bad, go to
SAM 4673 (Bad Power Supply Voltages).

® +5 +0.25 V between J4-2 and return J4-3 on FDD PC
board -

® 424 +2.4 V. between J4-4 and return J4-6 on FDD PC
board

® +20 +2.4 V between return J7-2 and J7-1 and J7-3
on FDD power supply board

e 104 to 127 V ac between brown and blue (neutral)
wires of B1Pl connector at right-rear of FDD
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Replace attachment card (1), FDD assembly (para 3.10),
I/0 cable, and attachment power cable one at time until
IPL is successful. (refer to Attachment Card and 1/0
Cable Installation, section 2, for cable routing.)

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/0
Cable Installation, section 2).

IPL FAULT ISOLATION (CONTD) SAM 4671-2
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This paper-only SAM is to be used when instructed by a diag-
nostic test or when the diagnostics do not load or execute
correctly. The SAM assumes that FDD power was turned on and
door was closed when the diagnostics were in process.

Instructions: Open FDD door, access drive, and remove covers
(para 3.2).

001l Y N Turn on power. LED on front panel light and spindle
¢ ¢ motor run?
002 1l Circuit breaker on FDD power supply is tripped. Leave

breaker off and disconnect following connectors:
~® 3-pin BlP1l from right side of FDD
@ 7-pin B1lP4 from FDD PC board

® 3-pin attachment power cable from J7 on power
supply board

e 2-pin LED power cable from J6 on FDD power
supply board

Identify short through following steps:

Steps Replace if Breaker Trips

€6 00 00 20 0s B0 G0 V0 €0 00 e S8 e %o oo o0 oo s

a. Turn breaker on. FDD power sdpply (para 3.10)

b. Turn breaker off. FDD assembly (para 3.10)
Connect B1lP1l and N
B1P4 connectors,
Turn breaker on.

c. Turn breaker off. Switch box assembly
- Connect LED power para 3.8)
cable to J6. Turn
breaker on.

d. Turn breaker off. Sequentially: attachment
Connect attachment card (1), attachment power
power cable to J7. cable
Turn breaker on.
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N Diskette rotates when door is closed?

Lol

Drive belt has slipped off spindle. Reinstall or

replace drive belt (para 3.10).

If diagnostics were loaded from a different FDD unit
than the one being tested, verify that the following
items are OK. If not, correct and rerun diagnostic

tests.

® Check connections of I/0 cable at attachment
card and FDD. Also check that all connectors
on FDD PC board are secure.

e Verify that switches 1 and 5 on FDD PC board
are pressed down in ON position and that other
~switches are pressed to OFF.

Check
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Go to

Replace
tests..

following voltages. Are they OK?

+5 +0.25 V between J4-2 and return J4-3 on FDD

" PC Board

+24 +2.4 V between J4-4 and return J4-6 on FDD
PC board

+20 +2.4 V between return J7-2 and J7-1 and J7-3
on FDD power supply board

104 to 127 V ac between brown and blue (neutral)
wires of BlPl connector at right-rear of FDD

paper-only SAM 4673 (Bad Power Supply Voltages).

FDD assembly (para 3.10) and rerun diagnostic
If same error stoppage occurs, replace attach-

ment card (1), I/O0 cable, and attachment power cable
one at a time (refer to Attachment Card and I/O Cable
Installation, section 2, for cable routing).

(1) Set

switches on new attachment card for FDD device

address and IPL assignment (Attachment Card and I/0
Cable Installation, section 2).

NOT READY STATUS (CONTD) SAM 4672-2
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Assumption: Entry from paper-only SAM 4671 or 4672, or low
+20 V detected during diagnostic tests.

Instructions: Open FDD door, access drive, and remove covers
(para 3.2).

104 to 127 V ac present between brown and blue
(neutral) wires of BlPl connector at right-rear of
FDD?

001

+5 +0.25 V present between J4-2 and return J4-3 on
FDD PC board?

002

®e 26 e oo oo z

003 +24 +2.4 V present between J4-4 and return J4-6

on FDD PC board?
004 +20 +2.4 V present between return J7-2 and
J7-1 and J7-3 on FDD power supply board?
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005 Power supply voltages are OK. If low +20 V
was reason for entry, check continuity of
attachment power cable and replace if open
(refer to Attachment Card and I/0O Cable
Installation, section 2, for cable routing).
If continuity is OK, replace attachment

card. (1)
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Replace power supply (para 3.10).

Check that following wires are secure in 12-pin
B1lP2 connector on right side of FDD power supply.

007
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e 120-V ac unit -- brown circuit breaker wires
in pins 4, 9, and 12; blue jumper wires in
pin 1 to pin 11 and pin 11 to pin 6.

208-V-ac unit =-- brown circuit breaker wires
in pins 7 and 12; blue jumper wires in pin 1
to pin 11 and pin 3 to pin 6.
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If voliage was h;ghér than specified tolerance,
replace power supply (para 3.10).
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009 Replace power supply (para 3.10).
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Determine whether power supply or a load fault is
causing low +24 V: -

a. Turn power off and disconnect following cables:
® 7-pin BlP4 from J4 on FDD PC board:

e 2-pin LED power cable from J6 on power supply
board

e 3-pin attachment power cable from J7 on power
supply board : :

b. Turn power on and remeasure for +24 +2.4 V
between pin 4 and return pin 6 of B1lP4 connec-
tor. If voltage is still low, replace power
supply (para 3.10).

Isolate load fault -- turn power off and reconnect
cables in following order until +24 V between B1lP4-4
and BlP4-6 goes low. Turn power off while making
connections. '

Connect Replace if +24 V Goes Low

Attachment'power cable Attachment card (1)

LED power cable Switch box assembly (para 3.8).

Not applicable FDD assembly (para 3.10).

Determine whether power supply or a load fault is
causing low +5 V:

a. Turn power off. Disconnect 7-pin B1lP4 connector
from J4 on FDD PC board and 2-pin LED power cable
from J6 on power supply board.

b. Turn power on and remeasure for +5 +0.25 V
between pin 2 and return pin 3 of B1lP4 connector.
If voltage is still low, replace power supply
(para 3.10).

BAD POWER SUPPLY VOLTAGES (CONTD) SAM 4673-2
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013 Isolate load fault:

s oo 10 3

a. Turn power off and reconnect LED power cable to
J6 on power supply board.

b. Turn power on and check if +5 V between B1lP4-2
and BlP4-3 went low. If so, replace switch box
assembly (para 3.8); if voltage is still OK,
replace FDD assembly (para 3.10).

(1) Set switches on new attachment card for FDD device
address and IPL assignment (Attachment Card and I/0
Cable Installation, section 2).

BAD POWER SUPPLY VOLTAGES (CONTD) SAM 4673-3
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