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Figure 3-32 Head Replacement - Left Side View

Manually extend heads far enough to be able to grasp front of head arm from inside pack
area.

CAUTION
Head pads and gimbal springs are extremely delicate
and easily damaged. Grasp head arms carefully and
only by edges of head arm if head pad is touched,
perform head cleaning procedure.

Grasp entire stack of heads such that they are all held in alignment to one another. Carefully

extend heads all the way into pack area.

Carefully grasp subject head arm at front and also push gently on rear of head arm as shown

in Figure 3-33. Guide head arm and connector(s) through adjacent head arms and into pack
area.

Perform required maintenance procedure.

3-48



10.

1.

12.
13.

14.

MAGNET ASSEMBLY

HEAD/ARM

P CONNECTOR

SERVO
PREAMP
SHIELD

N\

-ZGN

TIE POINT / /

T
CONNECTOR ?4 ’\

CABL
CuiP

PREAMP
HOUSING

HEAD
CABLE MA-1524

Figure 3-33 Head Replacement - Right Side View

Install head arm assembly by fully extending heads into pack area, and guiding head arm
connector between adjacent head arms. Use care not to damage adjacent heads.

Seat head arm in both front and rear notches on carriage.

Grasp entire stack of heads such that they are all held in alignment to one another. Carefully
retract heads. Do not push on front of head arm assemblies while retracting heads.

Carefully position head arm as required in order to insert head mounting screw. Support
head arm from opposite side when inserting head mounting screw or forward pressure of
wrench may dislodge head arm.

Ensure that head arm assembly is aligned in relation to remainder of heads where they
protrude into pack area.

Tighten screw, securing head arm assembly to carriage, until torque is 12 £ 1/2 in-1b.
Carefully reconnect head arm connector and replace related hardware removed in step 1.
Perform Head Arm Adjustment procedure, described in Chapter 2.
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CHAPTER 4
ADJUSTMENT PROCEDURES

4.1 VELOCITY GAIN ADJUSTMENT WITH FTU

This procedure provides information on the checking and, if necessary, adjusting of the servo system
velocity signal. If the adjustment cannot be completed satisfactorily, the procedure must be termi-
nated. If this happens, perform trouble analysis. The following procedure assumes that the FTU is
connected, and that a scratch pack is installed on the drive.

1.

With the drive case closed, command random seeks for 10 minutes minimum in order to
thermally stabilize drive.

Stop random seeks and set up oscilloscope per Figure 4-1. Oscilloscope ground references
must be as shown.

Command 822 cylinder continuous seeks and adjust oscilloscope trigger level to obtain
waveform shown in Figure 4-1.

Measure full length seek time. Time between On Cylinder pulses should be 52 to 54 millise-
conds.

If full length seek time is not as specified, perform velocity gain adjustment. On card A2A07,
adjust velocity gain potentiometer E2R6 (Figure 4-2) until time between leading edges of On
Cylinder pulses is 52 to 54 milliseconds. Use a No. 50 Allen wrench (0.127 cm or 0.050 in).

Return drive to normal operation.

NOTE
Head alignment is detailed in Chapter 2.

4.2 GENERAL VOLTAGE ADJUSTMENTS

This procedure checks the output of the plus and minus dc power supplies while the drive is doing
repetitive seeks. Either the Field Tester Unit or the extended drive diagnostic may be used to perform
the repetitive seek operation.

CAUTION
Drive should not be operated for extended period
with logic chassis in maintenance position. Loss of
cooling air (when logic chassis is raised) could cause
drive to overheat.

Remove the rear cover from the drive.

Loosen (but do not remove) the two screws on top of the front card cage area.
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Figure 4-2 Velocity Gain Adjustment
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Loosen the rear hold-down screw on the bottom of the card cage.

Raise the card cage to its service position by sliding it back and lifting it up and over on its
side.

Using a digital volt/ohmmeter, the following dc voltage levels can be measured (Figure 4-3).

+5 V (£0.05 V) on faston connectors

+20 V (£1.0 V) on faston connectors

+42 V (£2.0 V) at Pin 32B, 42 V (£2.0 V) at Pin 3B, on connector PA09
+12 V (£0.3 V) at Pin 8B, -12 Volts (+ 0.3 V) at Pin 8A, on connector PA8O

ac o
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|
REAR VIEW 18 1 ;
| [
BAPAO9 | =% h [
t
1A L
rrrrrrrrrrrr Bl :
BAPAQ7 L i rriirrrs Al i
L
A
PA 80—}
N\ SHROUD
\\
BAPAO3 friiizgl R Sg y
P o -
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(/>
ﬂ

P104 P8 PLUG PINS
HEAD ARM ASSEMBLY ON A02
8B BLK
9B RED
/ 10B GND
L L 11B WHT
MA-0640

Figure 4-3 Power Supply Test Pins
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10.

11.

Command the drive to do repetitive seeks between cylinders 0 and 32.

The +5 V output should read +5.10 £0.05 V. If not, adjust the +5 V potentiometer on card
A1A3 (Figure 4-4) until it is within specification. Use a No. 50 Allen wrench.

Move the volt/ohmmeter leads to -5 V faston.

-5 V output should read -5.10 +£.05 V. If not, adjust the -5 V potentiometer on card A1A3
(Figure 4-4) until it is within specification. Use a No. 50 Allen wrench.

If any adjustment was necessary in the preceeding steps, recheck both outputs.

When both power supply outputs are within specification, restore the drive to normal oper-
ation.

MA-1531

Figure 4-4 5 Volt Adjustments



CHAPTER 5§
FAULT ISOLATION

5.1 USING THE FAULT ISOLATION GUIDES

5.1.1 Introduction

This chapter contains the Fault Isolation Guides (FIGs) that are designed to enable service personnel
to troubleshoot the RM02 or RMO03 Disk Drive to the Field Replaceable Unit (FRU). The mainte-
nance philosophy for this drive is for the service personnel to replace a defective FRU without at-
tempting to repair it.

The first portion of this chapter, Paragraph 5.1, ““Using the Fault Isolation Guides”, describes how to
use the FIGs as a troubleshooting tool. Paragraph 5.1.2 contains some general safety tips and other
important information. Paragraph 5.1.3 describes how to determine which portion of the subsystem
(either drive, adapter or RH controller) is defective. Paragraph 5.1.4 describes the use of the FIGs in
more detail, including a list of test points and a flow diagram to point the service personnel to the
correct FIG for a specific condition. Paragraphs 5.2, 5.3, 5.4, and 5.5 contain the actual Fault Isolation
Guides, and Paragraph 5.6 contains some information on advanced troubleshooting techniques for the
RMO2 or RMO03 Disk Drive.

5.1.2 General Information
The following paragraphs contain information needed to correctly employ the Fault Isolation Guides.

5.1.2.1 Safety - The following is a list of safety-related hints and tips to be aware of while trouble-
shooting and servicing the RM02/03 Disk Drive.

1.  Turning capacitor A1C8 to 440 V. Treat it with respect (Figure 5-1). After shutting off the
circuit breaker it is advisable to short out the capacitor several times with the side of a
screwdriver blade.

2. If the fault LEDs on A2A04 do not momentarily flicker when CB2 is turned off there may
not be any +5 V. The voice coil can burn out if the power supplies are left on with +5 V
being present. Therefore, turn off CB2 and verify the +5 V supply before burning out the
voice coil.

3.  Keep all watches, disk packs, meters, and other test equipment at least 2 feet away from
voice coil magnet.

4. Power supply fuse ratings are as follows:

£S5V 8 A fuse
+20V 2 A fuse
+42V 6 A fuse
+12V current limiting resistors (51 Q at 10 W).
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Figure 5-1 Physical Location Codes
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10.

.

12.

13.

14.

15.

16.

17.

Line voltages are present inside the base (A1) in the area of the ac power supply (Figure 5-1).

Do not remove or install circuit cards while power is on. They can be damaged by the
transient voltages that occur.

If the drive fails to power down when the start switch is pressed (to turn off indicator),
disconnect the voice coil leadwire and manually retract the heads before troubleshooting the
malfunction.

When manually loading heads, move the carriage swiftly (7 inches/second) into the pack
until the heads come off the cam towers and the heads are in the guard band zone. Once
loaded in the guard band, slow changes to carriage position are advisable. This procedure
will prevent head and disk pack damage.

When manually unloading heads move the carriage off the guard band area to the rear crash
stop swiftly (7 inches/second.) This procedure will prevent head and disk pack damage.

If power to drive motor is lost while heads are loaded and not under servo control (during
manual carriage positioning), immediately retract carriage. Otherwise heads will crash when
disk speed is insufficient to enable heads to fly.

Do not use CE alignment disk pack unless specifically directed to do so. These packs contain
prerecorded alignment data that can be destroyed if test procedure requires drive to write.
This alignment data cannot be generated in the field.

Do not use customer disk pack for testing purposes.

Keep hands away from actuator during seek operations and when reconnecting leads to
voice coil. Under certain conditions, emergency retract voltage may be present, causing
sudden reverse motion and head unloading.

A 1.5 inch brace is attached to the positioner along with the flex leads and held with one
screw. It can be very easily pushed out of position where it will interfere with servo head
cable. This may result in head crashes.

The solder connections on the flex leads to the linear motor can be easily shorted out by
torqueing down on the screw. The symptom is “‘popped DC breaker upon attempting heads
load sequence”.

The alignment pack track density is 1/2 the track density on a data pack. Cylinder 245 on
the alignment pack is physically 490 on a data pack. A seek to 490 on the data pack can be
visually checked using the alignment pin.

Intermittent, clearable read/write faults tend to be generated on the read/write card (loca-
tion A3A02). If a fault is indicated, and it clears by hitting CLEAR, watch to see if it appears
some time later. If so, swap this card.

5.1.2.2 FRU Locations - The physical arrangement of the drive is described in Figures 5-1 and Table
5-1. Figure 5-1 separates the drive into three sections. Each section and its assemblies and components
have been assigned a physical location code. All physical location codes shown on Figure 5-1 are listed
in Table 5-1. Table 5-1 identifies the physical location code by title, and refers to the reference page of
the RMO2 Disk Drive Technical Manual, Vol. II (EK-2RM02-TM) or RMO03 Disk Drive Technical
Manual, Vol II, (EK-2RMO03-TM) where the location code is shown.
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Table 5-1 Physical Location Codes

Physical

Location Reference
Code Name Numbers
Al Base Assembly (AC Power System) 302
AlAl +42 V Supply and Emergency Retract 31X
AlA2 +12 and +£20 V Supplies 32X
AlA3 +5 V Supply 33X
A1BM1 Blower Motor 302
AlIC1 Servo Capacitor (+) 312
AlC2 Servo Capacitor (-) 312
A1CS Blower Motor Start Capacitor 302
A1CS8 Transformer Tuning Capacitor 302
A1CBI1 AC Power Circuit Breaker 302
A1CB2 Power Supply Circuit Breaker 302
AIFL1 Line Filter 302
Al1Kl1 Start Triac 302
A1K2 Emergency Retract Relay 312
AIM1 Elapsed Time Meter 302
A1S4 Deck Interlock Switch 302
AlTI AC Power Transformer 302
AITBI Terminal Board 302
AlJ1A Power Supply Connector 31X-33X
AlJ1B Power Supply Connector 31X-33X
A1J100 Power Supply Connector 31X-33X
AlPI AC Power Connector 302

A2 Logic Chassis -

A2A01 Write Clock (806 kHz) 01X
A2A02 FTU/Head Alignment Card Slot 02X
A2A03 Fine Servo Decoder 03X
A2A04 Fault Card 04X
A2A05 Data Latch 05X
A2A06 Read PLO 06X
A2A07 D/A Function Generator 07X
A2A08 Access Control No. 2 08X
A2A09 Switching Mode Control 09X
A2A10 Interlocks and Speed Detector 10X
A2B01 Transmitters and Receivers head Address Register 11X
A2B02 Receivers 12X
A2B06 Difference Generator Controls 16X
A2B07 NRZ to Compensated MFM 17X
A2B08 Access Control and Index/Sector Decode 18X
A2B09 Access Control No. 1 19X
A2D1 I/0 23X

A3 Deck Assembly -

A3A01 Control Panel 25X
A3A02 Head Select and Read Amplifier 26X
A3A03 Writer 27X
A3A04 Power Amplifier 28X
A3A0S Track Servo Preamplifier 29X
A3C6 Drive Motor Capacitor 302
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Table 5-1 Physical Location Codes (Cont)

Physical

Location Reference
Code Name Numbers
A3DMI Drive Motor 302
A3HBI Hysteresis Brake 302
A3KS Start Triac 302
A3LI Speed Transducer 103
A3L2 Velocity Transducer 072
A3L3 Pack Cover Solenoid (Optional) 102
A3S2 Heads Loaded Switch 302
A3S3 Peak Cover Switch 252
A3VCl1 Voice Coil 312

5.1.2.3 Power Distribution - AC power distribution problems are covered in the troubleshooting
pathfinder. However, a more traditional approach to power distribution problems is detailed in the
following paragraphs. The power system can be divided into two sections; ac power and dc power. The
ac power section will cover everything up to the A1CB2 circuit breaker and the dc power section
everything after A1CB2. Refer to Figure 5-2.

AC Power Distribution - Figure 5-2 shows a simplified line drawing of the ac power distribution
system. A complete diagram of the ac power system is found on reference page 302 of the RMO02 Disk
Drive Technical Manual, Vol. I or page 302 of the RMO03 Disk Drive Technical Description Manual,
Vol. II. Fault isolation should be performed by dropping loads off the A 1CBI1 one at a time.

NOTE
The drive A1CB2 circuit breaker should not be on
when troubleshooting. Drive motor and blower motor
are easily disconnected by P304 and P301 respec-
tively.

Isolating the elapsed time meter and start and run triacs will require a judgement decision as to which
one to disconnect first; any one may be suspect. Once the fault is isolated, replace the FRU using the
steps outlined in the parts removal and replacement procedures in Chapter 3 of this manual and verify
the repair. Reconnect all dropped loads and retest.

DC Power Distribution — The dc power system starts at A1CB2 which supplies the ac innput power to
transformer T1. The transformer secondary outputs supply ac power to the dc power supply modules.
The following reference pages of the two Disk Drive Technical Manuals detail the distribution system.

A1CB2, Transformer T1
and secondary output connections 302

+42 V Power Supply 311, 312
+12 V and £20 V Power Supply 321, 322
+5V Power Supply 331-333
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Figure 5-2 Power Distribution System

MA-1902

If A1CB2 trips when powered on, either excessive power is being drawn through it or A1CB2 is
defective. Excessive power being drawn is more likely the case. This condition indicates a defective
power supply module, transformer, or wiring error or fault. Fault isolation may best be performed by
replacement of power supply modules one at a time. If modules are removed, remember that the
transformer will oscillate with no load on it. Table 5-2 shows the ac input voltages for each power
supply module. Test points are included.
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Table 5-2 Checking AC Inputs to Power Supplies*

Supply to be Scope Connections AC Input

checked for + Probe GND Probe Voltages

AC Input (AC Input) (Center Tap) (£5%)

+5V AlAQ03-17A A1A03 - 28A 11 Vac
A1A03 - 15A

+20V Al1A02-23A Al1A02-01A 22 Vac
Al1AQ02-21A

+42V Al1AO01 - 14A AlAO01 -01A 44 Vac
AlA0]1 - 12A

Table 5-3 shows dc voltage test points and readings under load and no-load conditions. Table 5-4
shows typical power supply failure symptoms. Using both these tables should isolate a defective power

*Use card extender for easy access to motherboard pins listed in ttable.

supply.
Table 5-3 Check DC Voltages*

Volt-Ohmmeter Connections
Voltage Normal Load No Load
to be P/J1A Mated P/J1A Separated Voltage
Checked P/J1B Mated P/J1B Separated Readings

+PROBE - PROBE + PROBE - PROBE

+5 +5 Faston GND Faston Cannot be checked +5.0 (+0.05)
-5 GND Faston -5 Faston Cannot be checked -5.0 (#0.05)
+12 A1AQ02 - 27A | A1A02-01A | A1A02-27A | A1A02-01A | +12.0(20.3)
-12 Al1A02 - O1A | A1A02-08A | A1A02-01A | A1A02-08A | -12.0(20.3)
+20 +20 Faston GND Faston A1A02 - 29A | A1A02-01A | +20.0 (x1.0)
-20 GND Faston -20 Faston Al1A02 - O1A | A1A02- 05A |-20.0(£1.0)
+42 A2A04 - 32B | A2A09- 17B A1AO1 - 33A | A1A01 - 01A | +42.0 (22.0)
-42 A2A09-17B | A2A04 - 03B A1AO01 - 01A | ATAO01 - 02A | -42.0 (£2.0)

*Power supply boards A1A01 (¥42 V) and A1A02 (+12, 20 V) must be fitted to two card extenders to permit
access to the pins. Other connections are available when the logic chassis (A2) is raised to the maintenance

position.



Table 5-4 Typical Power Supply Failure Symptoms

Symptom Probable Cause

Noticeable ripple at output Open diode or open filter capacitor.
(checked with oscilloscope)

Less than specified output (ac in- Shorted diode or shorted filter capacitor.
put ok)
Output decreases significantly Open bleeder resistor.

when load is connected

If the dc power problem is a frequently blown fuse the indication is towards a module or sub-assembly
that is drawing excessive power rather than a defective power supply module. A systematic replace-
ment of modules is indicated for fault isolation. Table 5-5 shows module and subassembly dc voltage
utilization. This table should limit the number of replacements necessary to isolate a faulit.

NOTE
Do not remove or insert modules with power on the
drive.

Using the reference pages to isolate loads by separating plugs may alsso be of some help.

5.1.2.4 Miscellaneous — Card cage backplane voltage pins are as follows:

+5 volts pin 34B

-5volts pin 1B All slots

+20 volts pin 33B

-20 volts pin 2B Slots A01-A10
GND pin 1A and 34A All slots

Pins are numbered 01 to 17 and 21 to 34. Pin numbers 18, 19 and 20 do not exist.
Test Points ““A’’ and “Z” on all cards are always ground.

Never remove all three power supply boards at the same time. This causes the transformer to go into
oscillation when power is reapplied (NO-LOAD situation).

The +5 V power supply cannot be checked without a load on it.

Power supply fuse ratings are as follows:

+5V 8 A fuse
+20V 2 A fuse
+42V 6 A fuse
+12V Uses current limiting resistors (51 £ at 10 W)
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Table 5-5 Module and Subassembly DC Voltage Utilization

Location | Name +5 -5 +12 | -12 +20 | -20 +42 | -42
Al Base
Al1Cl1 Servo Cap. X
AlIC2 Servo Cap. X
A1Kl1 Run Triac X
AlK2 Emergency Retract X
Relay
A2 Logic Chassis
A2A01 Write Clock X X X X
A2A02 FTU-HD Align. X N/C X X
A2A03 Fine Servo Decode X X X X
A2A04 Fault Card X X X X X X
A2A05 Data Latch X X X X
A2A06 Read PLO X X X X
A2A07 D/A Func. Gen. X N/C X X
A2A08 Access Cont. #2 X X X X
A2A09 Switching Mode X X X X
Controls
A2A10 Interlocks & Speed X X X N/C
Detect
A2B01 TX RX Head X X
Address Reg.
A2B02 RX X X
A2B03 N/C | N/C
A2B04 N/C | N/C
A2B0S N/C | N/C
A2B06 Difference X N/C
Generator Cont.
A2B07 NRZ to Comp MFM | X X
A2B08 Access Control X N/C
Index/Sector
A2B09 Access Control #1 X N/C
A2B10 N/C | N/C
A3 Deck
A3A01 Control Panel X
A3A02 HD Select Read Amp. | X X X X X
A3A03 Writer X X X
A3A04 Power Amp. X X
A3AO05 Track Servo Pre Amp. X X
A3HBI Hysteresis Brake
A3KS5 Start Triac X
A3L3 Pack Cover Solenoid X
A3VCl Voice Coil X X
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5.1.3 Initial Fault Analysis

5.1.3.1 Introduction - The scope of this section is to provide a means of determining which major
functional block within the disk subsystem is faulty. The three major functional subsystem blocks are
the RH controller, adapter, and drive. Techniques to diagnose each of these areas will be discussed
separately but should be linked logically to round out a troubleshooting strategy.

Typically, the first step accomplished on any trouble call is to verify the problem as reported or to
ascertain the correct symptoms and begin a logical deductive reasoning process to isolate one of the
three major blocks. Unless there is an obvious reason to go directly to a major block it is usually better
to start cold and begin troubleshooting using the MAINDEC diagnostics. The following subsections
will utilize this process and will cover the major subsystem blocks.

5.1.3.2 Initial Fault Analysis - RH Controller - The drive will be running on RH11 or an RH70
controller (in most cases) depending on the particular system. To test the RH70 controller, the MAIN-
DEC RH70 Controller Test Diagnostic (MAINDEC-11-DERHA) can be run. It requires a drive to
run, however. As for the RH11 controller, there is no diagnostic currently available to specifically test
it. However, a special tester called a Massbus Simulator can be used, if available. Additionally, cable
swapping should serve to illustrate if a problem is in the controller or the drive. This, however, requires
a second controller.

5.1.3.3 Initial Fault Analysis — Adapter — Before continuing with troubleshooting the adapter, con-
sider that the cable from RH to adapter may be swapped completely with another cable set to ensure
cable integrity. It also provides a means to identify a defective adapter.

The most powerful tool to fault isolation is the Diskless Diagnostic (MAINDEC-ZZ-CZRM)). If the
diagnostic fails to isolate the problem, utilize the following technique before module swap-out of the
adapter. The cables interconnecting the drive to the adapter, in most cases, are long enough to attach
the drive to another adapter. (This requires a 2-drive system.) Once this configuration is complete any
battery of tests can be performed to isolate the fault. In multiple RH controller installations, the
defective adapter could be reconfigured to verify the fault, or to indicate the problem may be com-
patability between RH and adapter.

5.1.3.4 Initial Fault Analysis - Drive - The first step to isolating the drive as a fault source is to verify
the RH and adapter portions (Paragraphs 5.1.3.2 and 5.1.3.3) utilizing the associated analysis pro-
cedure. Whenever the diagnostics indicate positioning or major drive fault errors the drive is immedi-
ately suspect. A difficult problem to isolate is read/write data problems since the paths cannot be
isolated and verified. Unless the drive can be configured to another adapter by swapping cables and
diagnostics rerun, then pronounce the drive at fault and proceed to the Functional Analysis section for
the drive.

5.1.4 Using The Guides

5.1.4.1 Introduction - This section explains the use of each Fault Isolation Guide (FIG) and how it
can be utilized most efficiently. Paragraphs 5.1.4.3 and 5.1.4.4 detail the resources used by each FIG.
Emphasis is placed on each FIG to isolate only in its respective area. The level of detail goes beyond
the Field Replaceable Unit (FRU) level and points the troubleshooter to print set references if more in-
depth treatment is necessary.

5.1.4.2 FIG Usage Guide - This paragraph will present an overview of the FIG layout and explain the

manner in which the FIG should be utilized. The use of the Fault Isolation Procedures (FIPs) associ-
ated with each FIG will also be described.
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The Fault Isolation Guides are designed to isolate a problem to a defective FRU. To cover the com-
plete functionality of the drive, there are four FIGs, one for each of the following areas:

FIG No. 1 Power Up and First Seek

FIG No. 2 RTZ and Random Seeks

FIG No.3 Read/Write Data Path

FIG No. 4 Head Unload and Power Down.

Each FIG starts with a question. If the answer to the question is no, that is the correct FIG to use to
correct the problem. When the answer is yes, the problem with the drive lies in a functional area
covered by another FIG.

Figure 5-3 is a flow diagram to point to the correct FIG to use. When a FIG has been completely
utilized, and the answer to its appropriate question is “yes”, the flow diagram will point to the next
FIG to be used.

GO TO FAULT
ISOLATION GUIDE #1
(PARAGRAPH 5.2)

WILL DRIVE
POWER UP AND DO
FIRST SEEK

NO

GO TO FAULT
ISOLATION GUIDE #2
{PARAGRAPH 5.3}

WILL DRIVE
DO RTZ AND
RANDOM
SEEKS

WILL
DRIVE READ
AND WRITE
CORRECTLY,

GO TO FAULT
ISOLATION GUIDE #3
(PARAGRAPH 5.4)

GO TO FAULT
ISOLATION GUIDE #4
(PARAGRAPH 5.5)

WILL DRIVE
UNLOAD HEADS
AND POWER
DOWN

DRIVE IS FULLY
FUNCTIONAL

MA-1903

Figure 5-3 FIG Determination Flow Diagram
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Each FIG states the starting conditions necessary for that guide’s particular procedure. Always ensure
all the starting conditions are met before proceeding into the FIG.

The FIG itself consists of three columns. The first column, Step, is self-explanatory. The items in the
second column, labeled Procedure/Questions are either instructions to the service personnel or ques-
tions to be answered by the service personnel. If the answer to a question is “yes”’, the next place to go
is to the very next step. If, however, the answer to the question is “no”, the place to go is to the FIP
indicated in the third column of the FIG, entitled Action. The FIPs for a given FIG follow immedi-
ately after the particular FIG.

Each FIP begins with a statement that describes the problem encountered. There are then a series of
possible solutions to the problem, arranged so that the most likely solution is first, the second most
likely solution next, and so on. The solutions usually make reference to specific FRUs which should be
replaced. After some of the possible solutions are page numbers, representing references to the print
sets contained within the RAM02 Disk Drive Technical Description Manuai, Volume II, or the RM03
Disk Drive Technical Description Manual, Volume II.

Occasionally, a step in a FIP will be a “‘jump”’ to another step in that FIP or to another Fault Isolation
Guide. These statements are self-explanatory. Also there are some references to test points or other
procedures located in Paragraphs 5.1.4.3 and 5.1.4.4, respectively. These steps should be done sequen-
tially, or as specifically described.

If none of the possible solutions given in a FIP will solve the problem stated at the beginning of that

FIP, the recommended procedure is to call for regional support.

5.1.4.3 FIG Test Point Locator - The following table is a list of test points referenced in the Fault
Isolation Guide. The test points are listed by signal name, location, and reference pages found in the
disk drive technical manuals.

Table 5-6 Test Point Locator

Signal Test Point Page
+ Remote Start “C” A2A10 102
Speed Analog “E” A2A10 103
- Speed Pulses “D” A2A10 104
+ Up to Speed Enable “D” A2A10 104
+ Up to Speed “B” A2A04 43
+ Up to Speed Delayed “F” A2A10 104
Enable

- Servo Dibits A2AO03 extended pin 25B 32
+ Servo Dibits A2A03 extended pin 23B 32
+ Track Servo “H” A2A03 35
+ Cyl. Detect A “F” A2A03 35
+ Cyl. Detect B “G” A2A03 35
Summing Amp Output “E” A2A07 72
Velocity “F A2A07 72
Fine Positioning Analog “F” A2A08 84
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5.1.4.4 FIG Test Point Procedures — The following test point procedures are referenced by the Fault
Isolation Guide. Each procedure details the manual intervention, if any, as well as scope settings and
desired waveform results. Several procedures are added at the end to make in-depth troubleshooting of
the servo system easier. Those extra procedures are not referred to by the FIG since test point refer-

ences are kept to a minimum.

1.

Manual Head Loading

a. The power amplifier must be disconnected before manual head loading.

b. Never load heads onto a stopped disk pack.

c. Never load or unload heads slower than 7 inches/second.

d. Heads should be unloaded immediately if unusual noise occurs when heads are man-

ually loaded.

+ Remote Start

Test Point:

Reference Page:

Scope:

Drive:

Observe:

Speed Analog

Test Point:

Reference Page:

Scope:

Drive:
Observe:

- Speed Pulses
Test Point:

Reference Page:

Scope:

Drive:

Observe:

C A2A10
102

2 V/Div - Drive Not Loaded
5 ms/Div - Spindle At Rest

Not loaded, spindle at rest.

+4 V if Local/Remote switch is in Local or if in Remote the drive
is sensing a remote start command.

B A2A10
103

2 V/Div
5 us/Div

From dead stop with pack loaded hit start and observe the pulses.

5 V p-p waveforms indicating spindle rotation.

D A2A10
104

2 V/Div
20 us/Div

Pack is spinning up or is at speed.

5 V p-p waveforms approximately 40 us in duration.
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+ Up To Speed Enable

Test Point:

Reference Page:

Scope:

Drive:

Observe:
Up To Speed

Test Point:

Reference Page:

Scope:

Drive:

Observe:

E A2A10
104

2 V/Div
5 ms/Div

Pack is loaded; hit start. Approximately 6-9 seconds later observe
signal change

Initially 0 V; after 6-9 seconds, +4 V.

B A2A04
43

2 V/Div
1 ms/Div

Pack is loaded; hit start; signal changes after approximately 6-9
seconds

Initially O V, 6-9 seconds after hitting start, +4 V indicates pack is
Up To Speed.

+ Up To Speed Delayed Enable

Test Point:

Reference Page:

Scope:

Drive:

Observe:

+ Servo Dibits

Test Point:

Reference Page:

F A2A10
104

2 V/Div
1 ms/Div

Pack loaded; hit start; signal changes approximately 10 seconds
after Up To Speed true.

0 V initially; 10 seconds after Up To Speed is true; signal changes
to +4 V.

23B A2A03
32
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10.

- Servo Dibits

Test Point:

Reference Page:

Scope:

Drive:

Observe:

+ Track Servo

Test Point:

Reference Page:

Scope:

Drive:

Observe:

25B A2A03
32

Mount the A2A03 card on an extender. This allows easy access to
pins 23B and 25B

0.2 V/Div
0.5 us/Div

With pack spinning and heads loaded. The heads may be manually
loaded with similar results.

Figure 5-4 on both pins.

.2V/DIV,
.5 uSEC./DIV

SERVO DIBITS

MA-1444

Figure 5-4 Servo Dibits

H A2A03
35

2 V/Div
5 ms/Div

With voice coil power amplifier disconnected, load heads and
manually move carriage back and forth over disk surface.

5 V p-p waveforms with varying cycle time due to different track
crossing speeds as in Figure 5-5.
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11. + Cycle Detect A
Test Point:
Reference Page:

12. + Cycle Detect B
Test Point:
Reference Page:

Scope:

Drive:

Observe:

Oov.

N AN
AR

V

+TRACK SERVO

2V/DIV.
5 mSEC./DIV,

MA-1445

Figure 5-5 +Track Servo Signal

F A2A03
35

G A2A03
35

2 V/Div
5 ms/Div

With voice coil power amplifier disconnected, load heads, and
manually move carriage back and forth over disk surface.

0 to +4 V pulses varying in time due to differences in carriage
speed as shown in Figure 5-6.

2V/DIV.
5 mSEC/DIV.

+ CYL.DETECT A
+CYL.DETECT B

MA-1446

Figure 5-6 CYL Detect Signals
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13.

14.

15.

Summing Amp. Output

Test Point: E A2A07
Reference Page: 72
Scope: 5 V/Div
1 ms/Div
Drive: With voice coil power amplifier disconnected, hit start, wait for up

to speed, manually load heads and move carriage back and forth
over disk surface.

Observe: Initially (before start) 0 V, after 20-30 seconds - 10 V. When heads
are moved observe 20 V p-p varying waveforms.

NOTE
Fault will illuminate if servo heads fail to sense di-
bits. Only way to clear is to unload heads, stop disk,
hit Fault button. Also, ready light will come on when
over dibit pattern.

Velocity

Test Point: F A2A07

Reference Page: 72

Scope: 1 V/Div
0.1 ms/Div

Drive: With voice coil power amplifier disconnected, hit start, wait for up
to speed, manually load heads and move carriage back and forth
over disk surface.

Observe: On forward travel: 1 V p-p waveform; swings negative then falls to

Z€ro.

On reverse travel: 1 V p-p waveform; swings positive then falls to

zero.
Fine Positioning Analog
Test Point: F A2A08
Reference Page: 84
Scope: 2 V/Div
1 ms/Div
Drive: With voice coil power amplifier disconnected, hit start, wait for up

to speed, manually load heads and move carriage back and forth
over disk surface.

Observe: Approximately 10 V p-p waveforms as carriage is moved back and
forth.
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5.2. FAULT ISOLATION GUIDE NO. 1

Will the drive come ready from power on? If yes, refer to Figure 5-3 in Paragraph 5.1.4.2 to determine
which guide should be used next. If the drive will not come ready from power on, continue with this
guide.

The following starting conditions are assumed by this guide:

Start switch is not pressed

Write Protect switch is not pressed

Local/Remote switch to Remote position

No pack in drive

Pack cover is closed

Cables A and B are connected to the adapters

Drive is in normal operating position with top case cover removed
Power Sequence cable is installed

CBI is off

CB2 is off

AC power at the outlet is correct for the drive (i.e., 110/50 Hz, 220/60 Hz, etc.)

If all of the above conditions are met, refer to step 1-1 in FIG 1 and proceed from there.



Step

1-1
1-2
1-3

1-4

1-5

1-6

1-7
1-8
1-9

1-10

1-12
1-13
1-14
1-15

1-16

1-17

1-18

1-19

FIG 1

Procedure/Questions

Plug drive power cord into ac outlet
Turn drive on. Does CBI stay on?
Does blower motor start?

Ensure Start switch is not pressed and that CB2 is off.
Does drive motor stay off?

Turn CB2 on. Does it stay on?

Ensure Start switch is not pressed. Turn CBI and
CB2 on. Does drive motor stay off?

Is Start light off?
Is Ready light off?

Ensure Write Protect switch is not pressed. Is the
Write Protect light off?

Examine the front panel and fault card A2A04. Are
all the fault lights out?

Press Write Protect switch. Does the Write Protect
indicator come on?

Attempt to raise the pack access cover. Does it open?
Is air flowing in shroud area?

Mount a scratch pack and close cover.

Set Local/Remote switch on A2A10 card to Local.

Ensure Start switch is not pressed. Does the drive mo-
tor stay off?

Press the Start switch. Does the Start light come on?

Ensure the Start switch is pressed. Does the drive mo-
tor come on?

Does the drive motor continue to run, even after sev-
eral seconds?

5-19

Action
(if answer is NO)

FIP 1-1
FIP 1-2
FIP 1-3

FIP 1-4
FIP 1-5

FIP 1-6
FIP 1-7
FIP 1-8

FIP 1-9

FIP 1-10

FIP 1-11
FIP 1-12

FIP 1-5

FIP 1-13
FIP 1-14

FIP 1-15



1-20

1-21

1-22

1-26

1-27

FIP 1-1

Do both the thermo protect circuit breaker and the
main breaker CB1 stay on after the drive motor has
started to run?

Ensure the drive motor is running and the Start in-
dicator is lit. Is the Ready light flashing?

Ensure the Start light is on and that the Ready light is
flashing. After the Ready has been flashing for ap-
proximately one minute, have the heads loaded?

Do the heads stay loaded?

1V Liiw iiw

Ensure the heads have loaded. Do they not seek to th
full mechanical stop?

Ensure the heads have loaded. Do they not creep for-
ward to the full mechanical stop?

Ensure the heads are loaded. Does the Ready light
come on?

The drive is now powered up; the heads have success-
fully loaded at the home position and the drive is
ready to accept commands.

CB1 does not stay on when drive is turned on.

Step
1

FIP 1-2

Possible defective motor. Disconnect P301. Turn on
CBI. If CBI stays on, replace blower motor. (Refer to
Paragraph 3.10.)

Possible defective elapsed time meter

Possible short or poor connection in wiring harness

Possible defective CB1

Blower motor does not start.

Step

Possible disconnected blower motor plug P301
Possible jammed impeller

Possible defective blower motor

5-20

FIP 1-16

FIP 1-17

FIP 1-18

FIP 1-22

Print Set Page
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302
302

Print Set Page
302
302
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FIP 1-3

Possible defective start winding or starting capacitor
AICS

Possible defective or poor wiring connections

Possible loose wiring connections on A1CBI circuit
breaker or line filter A1FL1

Possible defective circuit breaker A1CBI1 or line filter
AIFLI

Excessively low ac input voltage

With Start switch not pressed and CB2 off, the drive motor starts.

Step
1

FIP 1-4

Possible defective run triac A1K1. (Refer to Para-
graph 3.14 for removal and replacement procedure.)

Possible defective A2A 10 cord (ASGU)

Possible defective start switch and wiring harness

CB2 does not stay on when it is turned on.

Step
1
2

Voltage selection block (TBI1) is miswired

Possible short on transformer T1 or tuning capacitor
AICS8

WARNING
Turning capacitor is changed to 440 volts

Possible defective power supply module(s) - A1A01
(5S8JV), A1A02 (5SKV), A1A03 (ASHYV) (refer to
Paragraph 3.9 for removal and replacement pro-
cedure)

CAUTION

302

302
302

302

302

Print Set Page
302

102-103
252

Print Set Page
302
302

312, 322, 333

Do not power up drive with all three power supply
modules removed. Do not remove any of the modules

with the drive powered up.

Possible defective circuit breaker CB2
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FIP 1-5

With the Start switch not pressed, and CB1 and CB2 on, the drive motor starts.

Step

1 Possible defective run triac A1K1. Refer to Para-
graph 3.14 for removal and replacement procedure.

2 Possible defective A2A 10 cord (ASGV)

3 Possible defective Start switch or wiring harness

4 Possibly receiving a remote start condition via
Sequence Pick and Hold. Check test point C (TPC)
on the A2A10 (ASGYV) cord. Signal name is Remote
Start. +4 V indicates Start, 0 V indicates No Start

5 Possible defective Cable A or adapter problem

FIP 1-6

Start light is on, even though Start switch is not pressed.

Step

1 Possible defective Start switch. Refer to Paragraph
3.16 for removal and replacement procedure.

2 Possible short on control panel or wiring harness

FIP 1-7

Ready light is on, even though drive has not been started.

Step

1 Possible defective A2A04 card (EKFV)

2 Possible defective A2A 10 card (ASGYV)

3 Possible short in wiring harness on control panel

FIP 1-8

Write Protect light is on, even though Write Protect switch is not pressed.

Step

1 Possible defective receivers card - A3B01

2 Possible short in wiring harness or defective WRITE

Protect switch or defective control panel
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302

102-103
252
102-103
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Print Set Page
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252
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44

252
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FIP 1-9

At least one of the fault lights on either the front panel or the fault card A2A04 is on.

Step
1

Print Set Page

Attempt to clear fault(s) by flipping S1 on the A2A04 252, 41-45
card or hitting the Fault switch on the front panel.

Determine which fault lights are on (refer to Figure 5- 41-45
7). If the voltage fault LED is on, go to step 8 of this
FIP. Otherwise, continue with step 3.

MAINTENANCE SWITCHES AND
FAULT INDICATORS ON CARD EDGE

7

CLEAR

MAINT FAULT CLEAR &
NORM

VOLTAGE FAULT

WRITE FAULT

A
wn
—_

HEAD SELECT FAULT

WRITE OR READ FAULT

NOT ON CYLINDER AND
(WRITE OR READ) FAULT

CO000
\]\

CRb5

DISABLE

MAINT UNIT DISABLE
NORM

S2

AW Y

5

MA-1904

Figure 5-7 Fault Indicators on Edge of A2A04 Card
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10
11
12

13
14

15

16

17

Check for £5 V on card cage and check the £5 V
fuses. Refer to Paragraph 5.1.2.3 for dc power distri-
bution problems.

Check for £12 V and £20 V on card cage and check
the appropriate fuses. Refer to Paragraph 5.1.2.3 for
dc power distribution problems.

Check the +42 V plug (PA09) on the bottom of the
card cage and check the +42 V fuses.

Possible defective fault card A2A04 (EKFV)

If Voltage Fault LED is still on, call for regional sup-
port. If any other fault indicators are still on, con-
tinue. Otherwise, return to step 1-11 of Fault
Isolation Guide No. 1.

Possible defective fault card A2A04 (EKFV)

Reexamine the fault indicators and proceed as di-
rected.

CR2 - Write Fault - if ON, go to step 10

CR3 - Head Select Fault - if ON, go to step 16
CR4 - Read or Write Fault - if ON, go to step 22
CRS - Not On Cylinder and (Write or Read) - if ON,
go to step 28

Front Panel - Servo Track Fault - if ON, go to step
35

Possible defective Writer card - A2A03
Possible defective NRZ to MFM card - A2B07

Possible defective Write Clock and Write Data card -
A2B01

Possible defective Receivers card - A2B02

Possible defective Interlocks and Speed Detector card
- A2A10

If the Write Fault LED is still on, call for regional
support. If any fault indicators are still on, return to
step 9. Otherwise, return to step 1-11 of Fault Isola-
tion Guide No. 1.

Possible defective Head Select and Read Pre-amp
card - A3A02

Possible defective Transmit and Receive Head Ad-
dress Register card ~ A2B01

5-24

331-333

321-322

311-312

41-44

41-44

271-274
171-173
111-113

121-124
101-104

261-263

111-113



18
19
20
21

22
23

24
25
26
27

28
29
30
31

32
33

34

35
36

37

Possible defective Receiver card - A2B02

Possible defective ‘“A”’ cable

Possible adapter problem

If the Head Select LED is still on, call for regional
support. If any fault indicators are still on, return to
step 9. Otherwise, return to step 1-11 of Fault Isola-
tion Guide No. 1.

Possible Receiver card - A2B02

Possible defective Interlocks and Speed Receiver card
- A2A10

Possible defective ‘A’ cable

Possible defective Writer card - A3A03

Possible adapter problem

If the Read or Write Fault LED is still on, call for
regional support. If any fault indicators are still on,
return to step 9. Otherwise, go to step 1-11 of Fault
Isolation Guide No. 1.

Possible defective A ccess Control card - A2B09
Possible defective Receiver card - A2B02

Possible defective Write card - A3A03

Possible defective Interlocks and Speed Detector card
- A2A10

Possible defective ‘““A” cable

Possible adapter problem

If the Not on Cylinder and (Write or Read) Fault
LED is still on, call for regional support. If any fault
indicators are still on, return to step 9. Otherwise, go
to step 1-11 of Fault Isolation Guide No. 1.
Possible defective Access Control No. 1 card - A2B09

Possible defective A/O Function Generator card -
A2A07

Possible defective Access Control and Index/Sector
card - A2B08

5-25

121-124

121-124
101-104

271-274

191-193
121-124
271-274
101-104

191-194
71-73

181-184



38 Possible defective Track Servo Pre-amp - A3A05

39 If Servo Track Fault is still on, call for regional sup-
port. If any other fault indicators are still on, con-
tinue. Otherwise, return to step 1-11 of Fault
Isolation Guide No. 1.

FIP 1-10
Write Protect indicator does not come on when Write Protect is pressed.

Step

1 Loose cable connection going to control panel

2 Possible defective switch (S4) on control panel.

3 Possible defective LED (1CR6) on control panel.

FIP 1-11

The pack access cover will not open.

Step

1 Ensure Start switch is not pressed

2 Possible defective Interlocks and Speed Detector card
- A2A10

3 Possible defective pack cover solenoid, or solenoid
out of adjustment. Refer to Paragraph 3.26 for ad-
justment procedure

4 Possible defective cabling from card cage to pack
cover solenoid

FIP 1-12

Air is not flowing in shroud area.

Step

1 Absolute filter clogged. Refer to Paragraphs 3.11 and
3.12 for removal and replacement procedure.

2 Squirrel cage fan on blower motor loose. Refer to
Paragraph 3.10 for removal and replacement pro-
cedure.

3 Possible physical obstruction or leaky or damaged air
flowpath
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FIP 1-13
With the Start switch pressed, the Start light does not come on.

Step

1 Possible defective Start switch on control panel.

2 Possible defective Start light (1CR2) on control panel.

3 Possible loose or defective wiring or connections on
control panel.

FIP 1-14

With the Start switch pressed, the drive motor does not come on.

Step

1 Possible defective pack covers interlock ~ A353

2 Possible defective deck interlock - A1S4

3 Possible defective start triac - A3KS5. Refer to Para-
graph 3.13 for removal and replacement procedures.

4 Possible defective run triac - A1K1. Refer to Para-
graph 3.14 for removal and replacement procedures.

5 Possible defective Interlocks and Speed Detector card
- A2A10

6 Possible defective drive motor or wiring connection
(P304).

7 Thermo protect tripped or defective

FIP 1-15

Drive motor stops after running for several seconds.

Step

1 Possible defective Interlocks and Speed Detector card
- A2A10

2 Possible defective Start switch on control panel

3 Possible defective run triac - A1K1. Refer to Para-
graph 3.14 for removal and replacement procedures.

4 Possible defective drive motor brake (A1HBI1) or

heads unloaded switch (A3S2). Refer to Paragraphs
3.20 or 3.30, respectively, for removal and replace-
ment procedures.
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5 Possible defective speed transducer (A2L1) or lack of -
speed pulses. Table 5-7 lists the test points that can be
used to trace the path of the speed pulses.

Table 5-7 Speed Pulse Path Test Points

Test Point Card Signal Print Set Page
B A2A10 Speed Analog 102-104

D A2A10 - Speed Pulses 102-104

E A2A10 + Up To Speed Enabled 102-104

F A2A10 + Delayed Up To Speed Enabled | 102-104

6 Possible defective run winding of drive motor or 302

thermo protection circuit breaker. Refer to Para-
graph 3.20 for removal and replacement procedure.

7 Possible voltage problem or blown fuses or defective 302
circuit breaker A1CBI

FIP 1-16
Either the thermo protect circuit breaker or the main circuit breaker CB1 or both trip after the drive
motor has started.

Step Print Set Page
1 If the thermo circuit breaker trips:

a. Possible defective start triac - A3KS. Refer to 302
Paragraph 3.13 for removal and replacement
procedure.

b. Possible defective drive motor starting capacitor 302
A3C6 or defective drive motor start winding.
Refer to Paragraph 3.20 for removal and re-
placement procedure.

2 If the main circuit breaker CB1 trips:
a. Possible defective drive motor. Refer to Para- 302
graph 3.20 for removal and replacement pro-
cedure.
b. Possible defective circuit breaker CBI1. 302
c. Possible loose wiring connections in ac power 302
wiring.
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FIP 1-17
With the drive motor running, and the Start indicator lit, the Ready light does not flash.

Step Print Set Page
1 Possible defective Interlocks and Speed Detect card - 102
A2A10
2 Possible defective Fault card - A2A04 44
3 Possible defective wiring between A2A 10 and control 252
panel.
4 Possible defective LED 1CR3 on control panel 252
FIP 1-18

After the Ready light has been flashing for approximately one minute, the heads have not loaded.
Step Print Set Page

1 a. Verify the + Up To Speed signal by checking
test point B on the A2A04 card. Refer to part F 103-104
of Paragraph 5.1.4.4 to do this. The signal
should be +4 V. If it is, skip to step 2. If it is not
+4 V, proceed with b.

b. Possible defective Interlocks and Speed Detector 101-104
card - A2A10

c.  Possible defective wiring speed transducer (J201, 103-104
PAS0)

d. Possible defective speed transducer - A3LI1. Re- 103-104
fer to Paragraph 3.24 for removal and replace-
ment procedure.

e. If the heads still will not load, call for regional -
support. If they do load, return to step 1-23 of
Fault Isolation Guide No. 1.

The drive may be in constant ‘“‘emergency retract”
mode.

a. Possible defective relay A1K2 on the +£42 V sup- 312
ply card (A1A01).

b. Possibly incorrectly picking relay (A1K2) due to 443
defective Interlocks and Speed Detect card
(A2A10) or defective Fault card (A2A04) or
maladjusted head load switch (A35S). Refer to
Paragraph 3.30 for adjustment procedure.

c. Possible voltage fault. Check all voltages for 043
fault conditions.
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3 The positioner may not be able to be driven.
a. Possible defective Servo Fault Card - A2B09
b. Possible defective Summing Amp card - A2A07
c. Possible defective Power Amp card - A2A09

d. Possible mechanical obstruction of positioner or
power amplifier cable (J200) not connected.

FIP 1-19
The heads retract after ioading.
Step
1 a. Use the special test procedures in part H and J of
Paragraph 5.1.4.4 to check for servo dibits on
A2A03 pins 23B and 25B.
b. Possible defective Track Servo Preamp A3A0S
c. Possible defective servo head.
d. Possible defective or damaged wiring harness
(J1, J8, etc.)
2 Possible defective Servo Tracking Logic card -
A2A03
3 Possible defective logic in servo loop. The following
cards make up most of the logic:
A2A07, Reference pages 71-73
A2A08, Reference pages 81-85
A2A09, Reference pages 91-93
A2B06, Reference pages 161-165
A2BO08, Reference pages 181-184
A2B09, Reference pages 191-194
FIP 1-20
The heads load and then seek to the full mechanical stop.
Step
1 Heads stay at full mechanical stop.

a. Possible defective power amplifier - A3A04

5-30
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072
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282

Print Set Page
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31-35

Print Set Page
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b. Possible defective D/A function generator - 71-73

A2A07

c. Possible defective Access Control No. 2 card - 81-85
A2A08

d. Possible defective Access Control No. 1 card - 191-194
A2B09

e. Check velocity transducer connection. -

2 Heads retract from full mechanical stop.
a. Possible defective Power Amplifier - A3JA04, 281-282
b. Possible defective D/A Function Generator - 71-73
A2A07.
c. Possible defective Fine Servo Decoder card - 31-35
A2A03

d. Possible defective Switching Mode Control card 91-93
- A2A09.

e. Check velocity transducer connections. -

FIP 1-21

The heads load and then creep forward to the full mechanical stop.

Step Print Set Page

1 Possible defective Access Control No. 2 card - 81-83
A2A08

2 Possible defective Access Control No. 1 card - A2B09 192

3 Possible defective Fine Servo Decoder card - A2A03 31-35

4 Possible defective D/A Function Generator card - 71-73
A2A07

5 Possible defective Switching Mode Control card - 93
A2A09

NOTE

If £12 V differs by more than 1.6 V, the dibits will
not be evenly amplified and a permanent offset
condition will occur.
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FIP 1-22
With the heads loaded, the Ready light does not come on

Step

1 Possible defective Interlocks and Speed Detect card -
A2A10

2 Possible defective Fault card - A2A04

3 Possible defective Servo Fault card - A2B09

4 Possible defective wiring harness to control panel
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5.3 FAULT ISOLATION GUIDE NO. 2

Will the drive do Return To Track Zero (RTZ) and random seeks? If yes, refer to Figure 5-3 in
Paragraph 5.1.4.2 to determine which guide should be used next. If the drive will not do RTZ and
random seeks, continue with this guide.

To correctly utilize this Fault Isolation Guide a Field Test Unit (FTU) is required. Paragraph 2.7.2
details the FTU installation procedure and explains the controls and indicators. A working knowledge
of this information is a prerequisite for attempting to use FIG No. 2. This guide assumes the drive in
question can come up to a drive ready state.
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Step

2-1

2-2

2-4

2-5

2-6

FIP 2-1

FIG 2

Procedure/Questions

Install the FTU as described in Paragraph 2.7.2. Set
the FTU switches as indicated in Paragraph 2.7.3.2.
Ensure the WRT-RO SELECT is off.

Turn on the FTU and then the drive power. Mount a
scratch pack and then make the drive ready.

Actuate RTZ on the FTU. Did the drive do an RTZ?

Set the FTU for Continuous Seeks and set all cylinder
switches down. One by one, select/deselect each cyl-
inder address switch (1-512). Does each switch have
an appropriate effect on the motion of the carriage?

Set FTU to make the drive seek to track 822 decimal
(1466 octal). This is the Last Track. Does the drive
seek to Last Track?

Set the FTU to make the drive seek to track 823 deci-
mal (1467 octal). Does an error indication appear?

Reset the drive error generated in step 2-6. Set the
FTU to perform continuous, random seeks. Does the
drive do random seeks for five minutes without er-
rors?

The drive is now reasonably capable of performing
random seeks without errors.

The drive did not do an RTZ when RTZ on the FTU was actuated

Step
1

Possible defective Access Control and Index/Sector
Decode card - A2B08

Possible defective Access Control No. 1 card - A2B09

Possible defective Access Control No. 2 card -
A2A08

Possible defective D/A Function Generator card -
A2A07

5-34

Action

(if answer is NO)

FIP 2-1

FIP 2-2

FIP 2-3

FIP 2-4

FIP 2-5

Print Set Page

183

194
82

72-73



5 Possible defective Receivers card - A2B02

123
232

183

6 Possible defective Switching Mode Control card -
A2A09
7 Possible defective FTU or cable A
FIP 2-2
Changing the cylinder address switches does not correctly affect the carriage motion.
1 Ensure the FTU is set for CONT (continuous seeks)
2 Possible defective Access Control and Index/Sector

Decode Card - A2B08

3 Possible defective Difference Generator and Control
card - A2B06

4 Possible defective D/A Function Generator card -
A2A07

5 Possible defective Receivers card - A2B02

6 Possible defective Switching Mode Control card -
A2A09

7 Possible defective Access Control No. 1 card - A2B09

8 Possible defective FTU or cable A

FIP 2-3

Drive does not seek to Last Track.

Step

1 Possible defective Access Control and Index/Sector
Decode card - A2B08

2 Possible defective Difference Generator Control card
- A2B06

3 Possible defective D/A Function Generator card -
A2A07

4 Possible defective Receivers card - A2B02

5 Possible defective Switching Mode Control card -
A2A09

6 Possible defective FTU or cable A
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162-165

72-73

122-123

92-93

191-194

Print Set Page
183

162-164

73

122-123

92-93



FIP 24
No error is indicated when the drive attempts to seek to track 823 decimal (an illegal address).

Step Print Set Page

1 Possible defective Access Control and Index/Sector 184
Decode card - A2B08

2 Possible defective Difference Generator Control card 162-164
- A2B06

3 Possible defective D/A Function Generator card - 73
A2A07

4 Possible defective Receivers card - A2B02 122-123

5 Possible defective Switching Mode Control card - 92-93
A2A09

6 Possible defective FTU or cable A -

FIP 2-5

Drive will not do continuous random seeks for five minutes, error free.

Step Print Set Page

1 Check the velocity gain adjustment. Refer to Para- -
graph 4.1 for the adjustment procedure,

2 Possible defective Access Control and Index/Sector 184
Decode card - A2B08

3 Possible defective Difference Generator Control card -
- A2B06

4 Possible defective D/A Function Generator card - 73
A2A07

5 Possible defective Receivers card - A2B02 122-123

6 Possible defective Switching Mode Control card - 92-93
A2A09

7 Possible defective FTU or cable A -
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5.4 FAULT ISOLATION GUIDE NO. 3
Will the drive read and write correctly? If yes, refer to Figure 5-3 in Paragraph 5.1.4.2 to determine
which guide should be next. If the drive will not read and write correctly, continue with this guide.

To correctly utilize this Fault Isolation Guide a Field Test Unit (FTU) is required. Paragraph 2.7.2
details the FTU installation procedure and explains the controls and indicators. A working knowledge
of this information is a prerequisite for attempting to use FIG No. 3. This guide assumes the drive in

question can come ready and can perform all the seek operations described in Fault Isolation Guide
No. 2.

The starting conditions for FIG No. 3 are:
1. The Local/Remote switch is in the Local position.
2. A scratch pack is mounted in the drive.
3. The FTU is installed as per Paragraph 2.7.2.

4. The FTU switches are set for continuous write/formats using sequential heads and sequence
forward as outlined in Paragraph 2.7.3.3.

NOTE
When using the FTU to isolate Read/Write prob-
lems, Table 5-8 may be valuable. The routines are
listed from lesser to greater complexity.

Table 5-8 FTU Read/Write Sequence

Cylinder Mode Heads

1 Direct Write/Format Manual Heads

2 Direct Write/Read Manual Heads

3 Direct Write-Format Sequential Heads
4 Direct Write/Read Sequential Heads
5 Sequential Mode Write-Format Sequential Heads
6 Sequential Mode Write/Read Sequential Heads
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FIG 3

Step Procedure/Questions Action
(if the answer is NO)

3-1 Set the FTU and the drive to perform a continuous FIP 3-1
Write/Format using sequential heads and sequence
forward. Does this happen without any drive faults?

3-2 Set the FTU and the drive to perform a continuous FIP 3-2
Write/Format using sequential heads and sequence
forward (as in step 3-1). Does this happen without
any FTU faults?

T}
L]
a<]
W
W

3-3 Set the FTU to perform a continuous, Write/Format
using sequential heads and sequence forward (as in
step 3-1). Does this happen without an indication of
FAULT on only some addresses?

3-4 If no faults have occurred while using the FTU, but -
faults did occur while running some diagnostics,
check for M7684 ECO No. 7 - “Consecutive Reads
While In Offset Mode.”

3-5 Set the FTU to perform continuous reads using se- FIP 3-4
quential heads and sequence forward as detailed in
Paragraph 2.7.2.2. Does this happen without any ad-
dress errors?

3-6 Set the FTU to perform continuous reads using se- FIP 3-5
quential heads and sequence forward (as in step 3-5).
Does this happen without any data errors?

3-7 Set the FTU to perform random WRT.RD functions FIP 3-6
with sequential heads, as described in Paragraph
2.7.2.2. Run for five minutes. Does this happen with-
out any errors?

3-8 The drive is now reasonably sure of being able to -
read, write and seek without errors.

FIP 3-1
There is a fault on the drive when performing a continuous write/format using sequential heads and
sequence forward.

Step Print Set Page
1 Attempt to clear the fault by flipping S1 on the fault 252, 41-45

card - A2A04 or by hitting the Fault switch indicator
on the front panel of the drive.
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10

11
12

13

14

Determine which fault lights are on (refer to Figure 5-
7). If the voltage fault LED (CR1) is not on, go to
step 7. Otherwise, continue with step 3 of this FIP.

Check the +5 V on the card cage and check the £ V
fuses. Refer to Paragraph 5.1.2.3 for dc power distri-
bution problems.

Check +£12 V and +£20 V on the card cage, and check
the fuses. Refer to Paragraph 5.1.2.3 for dc power dis-
tribution problems.

Check the £42 V plug PA0O9 on the bottom of the
card cage. Check the +£42 V fuses.

Possible defective Fault card - A2A04. If the voltage
fault LED is still on after this card is replaced, call for
regional support . If no faults are indicated, return to
step 3-1 of Fault Isolation Guide No. 3. Otherwise,
continue with this FIP.

Reverify which faults are indicated and proceed as
specified.

CR2 - Write Fault - if ON, go to step 8

CR3 - Head Select Fault - if ON, go to step 14
CR4 - Read or Write Fault - if ON, go to step 20
CRS - Not On Cylinder and (Write or Read) - ON,
go to step 26

Front Panel - Servo Track Fault - if ON, go to step
33

Possible defective Write card — A3A03
Possible defective NRZ to MFM card - A2B07

Possible defective Transmitters and Receivers/Head
Address Register card - A2B01

Possible defective Receivers card - A2B02

Possible defective Interlocks and Speed Detector card
- A2A10

If the Write Fault LED is still on, call for regional
support. If any fault indicators are still on, return to

step 7. Otherwise, return to step 3-2 of Fault Isolation
Guide No. 3.

Possible defective Head Select and Read Preamp card
- A3A02
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15

16
17
18
19

20
21

22
23
24
25

26
27
28
29

30
31
32

33
34

Possible defective Transmitters and Receiver/Head
Addresss Register card - A2B01

Possible defective Receivers card - A2B02

Possible defective cable A

Possible adapter problem

If the Head Select Fault LED is still on, call for re-
gional support. If any other fault indicators are still
on, return to step 7. Otherwise, return to step 3-2 of
Fault Isolation Guide No. 3.

Possible defective Receivers card - A2B02

Possible defective Interlocks and Speed Detector card
- A2A10

Possible defective cable A

Possible defective Writer - A3A03

Possible adapter problem

If the Read or Write Fault LED is still on, call for
regional support. If any other fault indicators are still
on, return to step 7. Otherwise, return to step 3-2 of
Fault Isolation Guide No. 3.

Possible defective Access Control No. 1 card - A2B09
Possible defective Receivers card — A2B02

Possible defective Writer card - A3AO03

Possible defective Interlocks and Speed Detector card
- A2A10

Possible defective cable A

Possible adapter problem

If the Not On Cylinder and (Write or Read) LED is
still on, call for regional support. If any other fault
indicators are still on, return to step 7. Otherwise, re-
turn to step 3-2 of Fault Isolation Guide No. 3
Possible defective Access Control No. 1 card - A2B09

Possible defective A/D Function Generator card -
A2A07
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35 Possible defective Access Control and Index/Sector 181-184
Decode card - A2B08

36 Possible defective Track Servo Preamp - A3A05 291-295

37 If the Servo Track Fault indicator is still on, call for -
regional support. If any other fault indicators are still
on, return to step 7. Otherwise, return to step 3-2 of
Fault Isolation Guide No. 3.

FIP 3-2
There is a fault on the FTU when performing a continuous write format using sequential heads and
sequence forward.

Step Print Set Page

1 Determine what type of fault has occurred and pro-
ceed as indicated.

If the FTU shows a Clock Error (no servo clock from
drive), go to step 2

If the FTU shows an S-C Error (counters do not
agree), go to step 6

If the FTU shows an S-M Error (error count does not
agree), go to step 12

If the FTU shows an Address Error, go to step 17
If the FTU shows a Data Error, go to step 27

If the FTU shows a Seek Error or a Fault (both
turned on by the drive), go to step 37.

2 Possible defective Write Clock card - A2AO01. 11-12

3 Possible defective Transmitter and Receivers/Head 111-113
Address Register card - A2B01.

4 Possible defective FTU or cable on FTU -
5 If the FTU still shows Clock Error, call for regional -
support. Otherwise repeat step 3-2 of Fault Isolation
Guide No. 3 and continue from there.

6 Possible defective Fault card - A2A04 41-45

7 Possible defective Access Control and Index/Sector 181-184
Decode card - A2B08

8 Possible defective Transmitters and Receivers/Head 111-113
Address Register - A2B01

9 Possible defective Receivers card - A2B02 121-124
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10

11

12
13

14

—
W

16

17

18
19
20

21
22

23

24

25

26

27
28
29

Possible defective FTU or FTU cables

If the FTU still indicates an S-C errors, call for re-
gional support. Otherwise, repeat step 3-2 of Fault
Isolation Guide No. 3 and continue from there

Possible defective Write clock - A2A01

Possible defective Access Control and Index/Sector
Decode card - A2B08

Possible defective Transmitters and Receivers/Head
Address Register card - A2B01

If the FTU still indicates an S-M error, call for re-
gional support. Otherwise, return to step 3-2 of Fault
Isolation Guide No. 3 and continue from there

Possible defective Read PLO card - A2A06

NOTE

11-13

181-184

111-113

61-65

The data switches on the FTU must be the same as

when the procedure was started.

Possible defective NRZ to MFM card - A2B07.
Possible defective Data Latch card - A2AO05.

Possible defective Access Control No. 2 card -
A2A08.

Possible defective Receivers card — A2B02.

Possible defective Transmitters and Receivers/Head
Address Register card - A2BO01.

Possible defective Head Select and Read Amplifier -
A3A02.

Possible defective Read/Write head. Refer to Para-
graph 3.32 for removal and replacement procedures.

Possible defective FTU or FTU cables.

If the FTU still indicates an Address Error, call for
regional support. Otherwise, repeat step 3-2 of Fault
Isolation Guide No. 3 and continue from there.
Possible defective Read PLO card - A2A06.
Possible defective NRZ to MFM card - A2B07.

Possible defective Data Latch card - A2A05.
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30

31
32

33

34

35
36

37

38

39

40

41

42

43

Possible defective Access Control No. 2 card -
A2A08.

Possible defective Receivers card — A2B02.

Possible defective Transmitters and Receivers/Head
Address card — A2B01.

Possible defective Head Select and Read Amplifier -
A3A02.

Possible defective Read/Write head. Refer to Para-
graph 3.32 for removal and replacement procedures.

Possible defective FTU or FTU cables.

If the FTU still indicates a Data Error, call for Re-
gional Support. Otherwise, repeat step 3-2 of Fault
Isolation Guide No. 3 and proceed from there.

Attempt to clear the fault by flipping S1 on the Fault
card - A2A04 or by hitting the Fault Switch indicator
on the front panel of the drive

Determine which fault lights are on (Figure 5-7). If
the voltage fault LED (CR1) is not on, go to step 43.
Otherwise, continue with step 39 of this FIP.

Check the +5 V on the card cage and check the £5V
fuses. Refer to Paragraph 5.1.2.3 for dc power distri-
bution problems.

Check £12 V and +20 V on the card cage, and check
the fuses. Refer to Paragraph 5.1.2.3 for dc power dis-
tribution problems.

Check the £42 V plug PA09 the bottom of the card
cage. Check the +42 V fuses.

Possible defective Fault card - A2A04. If the voltage
fault LED is still on after this card is replaced, call for
regional support. If no faults are indicated, return to
step 3-2 of Fault Isolation Guide No. 3. Otherwise,
continue with this FIP,

Reverify which faults are indicated and proceed as
specified.

CR2 - Write Fault - if ON, go to step 44

CR3 - Head Select Fault - if ON, go to step 50
CR4 - Read or Write Fault - if ON, go to step 56
CRS5 - Not on Cylinder and (Write or Read) - if ON,
go to step 62

Front Panel - Servo Track Fault - if ON, go to step
69

5-43
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261-263

252, 41-45

331-333

321-322

311-312
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45

46

47
48

49

50

51

52
53
54
55

56

57

58
59
60

61

Possible defective Write card - A3AO03.
Possible defective NRZ to MFM card - A2B07.

Possible defective Transmitters and Receivers/Head
Address Register card - A2BO01.

Possible defective Receivers card — A2B02.

Possible defective Interlocks and Speed Detector card
- A2A10.

If the Write Fault LED is still on, call for regional
support. If any fault indicators are still on, return to
step 43. Otherwise, return to step 3-2 of Fault Isola-
tion Guide No. 3.

Possible defective Head Select and Read Preamp card
- A2A02.

Possible defective Transmitters and Receivers/Head
Address Register card - A2BO1.

Possible defective Receivers card - A2B02.

Possible defective cable A.

Possible adapter problem.

If the Head Select Fault LED is still on, call for re-
gional support. If any other fault indicators are still
on, return to step 43. Otherwise, return to step 3-2 of
Fault Isolation Guide No. 3.

Possible defective Receivers card - A2B02.

Possible defective Interlocks and Speed Detector card
- A2A10.

Possible defective cable A

Possible defective Writer - A3A03.

Possible adapter problem.

If the Read or Write Fault LED is still on, call for
regional support. If any other fault indicators are still

on, return to step 43. Otherwise, return to step 3-2 of
Fault Isolation Guide No. 3.

271-274
171-173
111-113

121-124

101-104

261-263

111-113

121-124

121-124

101-104

271-274



62 Possible defective Access Control No. 1 card - 191-193

A2B09.
63 Possible defective Receivers card - A2B02. 121-124
64 Possible defective Writer card - A3A03. 271-274
65 Possible defective Interlocks and Speed Detector card 101-104
- A2A10.
66 Possible defective cable A. -
67 Possible adapter problem. -
68 If the Not On Cylinder And (Write or Read) LED is -

still on, call for regional support. If any other fault
indicators are still on, return to step 43. Otherwise,
return to step 3-2 of Fault Isolation Guide No. 3.

69 Possible defective Access Control No. 1 card - 191-194
A2B09.

70 Possible defective A/D Function Generator card - 71-73
A2A07.

71 Possible defective Access Control and Index/Sector 181-184
Decode card - A2B08.

72 Possible defective Track Servo Preamp - A3AO0S. 291-295

73 If the Servo Track Fault indicator is still on, call for

regional support. If any other fault indicators are still
on, return to step 43. Otherwise, return to step 3-2 of
Fault Isolation Guide No. 3.

FIP 3-3
There is a fault on the FTU for only some (not all) addresses while the drive is doing a continuous write
format using sequential heads and sequence forward.

Step Print Set Page
1 Possible defective Difference Generator Controls 161-165
card - A2B06
2 Possible defective D/A Function Generator card - 71-73
A2A07
3 Possible defective or worn bearings and/or carriage -

rails. Call for support if bad.
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FIP 34

Address errors occur while the drive is performing continuous read, using sequential heads and se-
quence forward.

Step Print Set Page

1 If the address errors were not head-related, go to step -
6. Otherwise, continue with this FIP.

NOTE
Th data switches on the FTU must be the same as
when the procedure was started.

2 Possible defective Transmitters and Receivers/Head 111-113
Address Register card - A2BO01.

3 Possible defective Head Select and Read Amplifier - 261-263
A2A02.

4 Possible defective read/write head. Refer to Para- -

graph 3.32 for removal and replacement procedures.

5 If the FTU still indicates address errors that appear to -
be head-related, call for regional support. Otherwise,
return to step 3-5 of Fault Isolation Guide No. 3 and
continue from there.

6 Possible defective Read PLO card - A2A06. 61-65

7 Possible defective NRZ to MFM card - A2B07. 171-173

8 Possible defective Data Latch card - A2AO0S5. 51-53

9 Possible defective Access Control No. 2 card - 81-85
A2A08.

10 Possible defective Receivers card - A2B02. 121-124

11 Possible defective Transmitters and Receivers/Head 111-113
Address card - A2BO1.

12 Possible defective Head Select and Read Amplifier - 261-263
A3AQ02.

13 Possible defective read/write head. Refer to Para- -

graph 3.32 for removal and replacement procedures.

14 Possible defective FTU or FTU cables. -
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FIP 3-5
Data errors occur while the drive is performing continuous reads using sequential heads and sequence
forward.

Step Print Set Page

1 If the data errors were not head-related, go to step 7. -
Otherwise, continue with step 2.

3]

Ensure that the data errors are not caused by bad -
spots on the disk by checking the cylinder address and
character count, along with head selected.

3 Possible defective Transmitters and Receivers/Head 111-113
Address card - A2B01.

4 Possible defective Head Select and Read Amplifier - 261-264
A3AQ2.
5 Possible defective read/write head. Refer to Para- -

graph 3.32 for removal and replacement procedures.

6 If the FTU still indicates data errors that appear to be -
head related, call for regional support. Otherwise re-
turn to step 3-6 of Fault Isolation Guide No. 3 and
continue from there.

7 Possible defective Read PLO card - A2A06. 61-65

8 Possible defective NRZ to MFM card - A2B07. 171-173

9 Possible defective Data Latch card - A2A0S. 51-53

10 Possible defective Access Control No. 2 card - 81-85
A2A08.

11 Possible defective Receivers card - A2B02. 121-124

12 Possible defective Transmitters and Receivers/Head 111-113
Address Register card - A2B01.

13 Possible Head Select and Read Amplifier - A3A02. 261-263

14 Possible worn or defective carriage rails or bearings. -

Call for support if bad.
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FIP 3-6

The FTU indicates an error while the drive is performing random WRT.RD functions with sequential
heads.

Step

1 Determine the nature of the error and proceed as in-
dicated:

a. For motion failures, go to step 2
b. For Write failures, go to step 3
c.  For read failures, go to step 4

d. For head select faults or write or read faults, go -
to step 5.

2 If the symptom of the failure is Read or Write and -
(Not On Cylinder) return to the beginning of Fault
Isolation Guide No. 3 and continue from there. If the
symptom is seek errors, return to the beginning of
Fault Isolation Guide No. 2.

3 If the symptom of the failure is a Write Fault, return -
to the beginning of Fault Isolation Procedure 3-1 and
continue from there. Otherwise, return to the begin-
ning of Fault Isolation Guide No. 3.

4 For either head select or read or write faults, go to the -

beginning of Fault Isolation Procedure 3-1 and con-
tinue from there.
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5.5 FAULT ISOLATION GUIDE NO. 4
Will the drive power down correctly and are there no irregularities in the Power Down sequence? If

yes, refer to Figure 5-3 in Paragraph 5.1.4.2 to determine which guide should be next. If the drive will
not power down correctly, continue with this drive.

This Fault Isolation Guide assumes that the drive is powered up, and is ready with the heads loaded
and the pack spinning.

5-49



Step

FIP 4-1

FIG 4

Procedure/Question

Press the Start button. Does the Start light go out?
Do the heads unload?

Does the drive motor brake to a stop?

Attempt to open the pack access cover. Does it open?

The drive is able to power down.

The Start light does not go out when the Start button is pushed.

Step

1

FIP 4-2
The heads do not unload while the drive is attempting to power down.

Step

1

Possible defective Start switch or control panel. Refer
to Paragraph 3.16 for removal and replacement pro-
cedures.

Possible defective Access Control No. 1 card -
A2B09.

Possible defective D/A Function Generator card -
A2A07.

Possible defective Switching Mode Control card -
A2A09.

Possible defective Power Amplifier - A3A04.

5-50
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(if answer is NO)
FIP 4-1

FIP 4-2

FIP 4-3

FIP 4-4

Print Set Page
252

Print Set Page
194

72

93

282



FIP 4-3
The drive motor does not brake to a stop while the drive is attempting to power-down.

Step Print Set Page
1 Check the heads loaded switch (A3S2). Refer to Para- -
graph 3.30 for the adjustment procedure.
2 Possible defective Interlocks and Speed Detect card - 103
A2A10.
3 Possible defective brake - AIHBI. 302
4 Possible defective wiring harnesses. -
FIP 44
The pack access cover will not open after the drive is powered down.
Step Print Set Page
1 Ensure the Start switch is not pressed. 102
2 Possible defective Interlocks and Speed Detect card - 102
A2A10.
3 Possible defective or maladjusted pack cover sole 102

noid. Refer to Paragraph 3.26 for solenoid adjust-
ment procedure.

4 Possible defective cabling from card cage to pack 102
cover solenoid.

5.6 ADVANCED TROUBLESHOOTING

5.6.1 Introduction

The section is provided for the advanced troubleshooter. Information being presented here is in outline
form with less emphasis placed on procedural or FRU data. Explanations are given when applicable
and outlines of procedural listings are provided.

5.62 DCK and ECH Error Descriptions

A data check error is a read error; the 32-bit ECC word calculated and written when the 256 data
words were written on the disk does not agree with the 32-bit ECC word calculated when the 256 data
words are read from the disk. A DCK can only occur during the following commands.

Read Head and Data
Read Data

Write Check Header and Data essentially disk read operations
Write Check Data.

U N

5-51



The Error Correction Code (ECC) is a hardware/software feature that may be used (if bit 11 of the
RMOF is reset) to attempt to correct bad data read from the disk without actually performing another
read operation. The sequence is as follows. After reading a sector and the DCK bit is set and the ECI
bit is reset, the ECC circuits in the MBA will automatically perform a cycling operation to determine
which bits in the sector data area were picked up or dropped, and where those bits are located in the
sector. This feature is limited to 11 consecutive bits. At the completion of the ECC cycle either of two
things happen.

1.

If the bits picked up or dropped are within 11 consecutive bits of each other, the ECC
pattern register is equal to the 11-bit burst of bad data bits (a one in the register corresponds
to a bad bit, a zero is a good bit) and the ECC position register is equal to the number of bits
into the 256-word data area that the bad 11-bit burst begins. It is now up to the software to
read these registers and to go into the memory location(s) determined from the original
RMBA register value and the value in the ECC position register and perform a Bit Com-
plement instruction using the value in the ECC pattern register.

If the bits picked up or dropped in the 256-word data area are not within 11 consecutive bits
of each other, ECH is set (bit 6 of RMERI). At this point the software must attempt to
execute another read command in order to recover the data in that particular sector.

NOTE
It is particularly advantageous to use the ECC fea-
ture because an ECC cycle (not including the soft-
ware calculation time) takes approximately 7 ms as
opposed to waiting 16.6 ms per full disk revolution in
order to reread the sector.

5.63 Data Check Fault Isolation Guide
This Fault Isolation Guide is designed like Guide No. 1 through No. 4, with the referenced Fault
Isolation Procedures (FIPs) appearing after the Guide itself.

Step
DC-1

DC-2

DC-3

DC-4

DC-5

DC-6

Procedure/Question Action (if answer is NO)

Check to see if Data Check is true. If it is true, have DC-7
the heads not crushed

The heads have crashed. Determine the history of the -
packs on that site that have been used on the drive in
question.

Set aside all suspect packs for inspection. -
Clean the shroud area of each disk and inspect all -
heads on other drives for contamination. Clean as

needed.

On drive in question, replace and align heads as nec- -
essary. Refer to Paragraph 3.32 for these procedures.

Check the drive for compatibility and run the appro- -
priate diagnostics.
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DC-7 Is DCK true for more than one head?

DC-8 Is DCK occurring on a large number of cylinders?

DC-9 Are there no intermittent LBCs, SKIs or HCEs with
the DCK?

DC-10 End.

FIP DC1

DCK is true on only one head.

Step

1 Replace or align head. Refer to Paragraph 3.32 for
pro cedures.

2 Reformat the pack. (This is not necessary if the head
alignment is done correctly.)

3 Possible defective Head Select and Read Amplifier -
A3A02.

4 Possible defective Writer — A3A0Q3.

5 Possible defective pack.

FIP DC2

DCK occurs on a small number of cylinders.

Step

1 Possible defective Writer - A3A03.

2 Possible defective NRZ to MFM card - A2B07.

FIP DC3

DCK occurs with intermittent LBCs, SKIs or HCEs.

Step

1 Possible defective Track Servo Preamplifier - A3A0S.

2 Possible defective Fine Servo Decode - A2A03.

3 Possible defective Write Clock - A2AO01.

4 Replace and realign servo head. Refer to Paragraph

3.32 for these procedures. Note that realignment of
the servo head requires realignment of all the other
heads as well.
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FIP-DC1
FIP-DC2

FIP-DC3

Print Set Page

261-263

271-274

Print Set Page
271-274

171-173

Print Set Page
291-292
31-35
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5.6.4 Error Tests

The following routine may be used to RUN LOOP on error or HALT on error tests.

DZQUD-E 25-FEB-76 RKDP-XXDP RK11 MONITOR 24K
RESTART ADDR: 132522

BOOTED VIA U
R UPD2

DZQUB-I 25-FEB-76-XXDP UPDATE PROGRAM #2

DATE: 8-JAN-78
8-JAN-78

PROGRAM RELOCATED TO: 100764

RESTART: 105116

*LOAD DKO0O:RMULTI.BIN

XFR:000001 CORE:000050,007501
*

:LOC
MOD200
000200
000202
(GET COMM)
000204
000206
000210
000212
000214
000216
000220
000222
000224
000226
000230
000232
000234
000236*
000240
000242
000244*
000246
000250
000252
000254
000256
000260
000262
000264
000266
000270
000272
000274
000276
000300
000302
000304

1004

013727
177570

000000
000000
000240
012737
177400
176702
012737
002000
176704
013737
001004
176710
012737
000000
176706
012737
000000
176734
013737
000204
176700
000137
000100
000240
032737
040000
176700
001001
000411
005737
177570
100331
000000

;LOAD UNIT NO. INTO LOC 1004

MOV CONTENTS OF S.R. INTO LOC 204

;HALT

:NO OP

MOV 177400 INTO W.C.

MOV 2000 INTO B.A.

MOV CONTENTS OF 1004 INTO CS2

LOAD CONTENTS OF LOC 236 INTO D.A.

LOAD CONTENTS OF LOC 244 IN D.C.

LOAD CONTENTS OF LOC 264 INTO CS1

JUMPTO LOC 100
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000306 012737 IF NO ERRORS AND S.R.(7) =1 = HALT

000310 000040 IF NO ERRORS AND S.R.(7) = 0 = LOOP
000312 176710

000314 000137

000316 000212

000320 132737

000322 000200 IF AN ERROR AND S.R.(15) =1 = HALT
000324 177570 IF AN ERROR AND S.R.(15) = 0 = LOOP
000326 001002

000330 000137

000332 000212

000334 000000

000336 000137

000340 000212

000342 000000

000344 000000

000346 000000

*MOD100

000100 105737

000102 176700 TEST CS1 RDY BIT

000104 100375

000106 105737 READY?IF YES ;IF NO

000110 176712

000112 100375 TEST DS READY BIT

000114 000137

000116 000264 JUMP TO 264

000120 000000

000122 000000
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RM02/03 Disk Subsystem Reader’s Comments
Service Manual
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Does it satisfy your needs? Why?
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the remainder of DIGITAL’s technical documentation.
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