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NOTICE OF PRCPRIETARY PROPERTY

THE INFORMRTION CONTRINED HEREIN IS THE
FROFRIETARY PROPERTY OF APPLE COMPUTER, INC.
THE POSSESSOR RGREES TO THE FOLLOIING:
{1) TO MARINTAIN THIS DOCUMENT IN CONFIDENCE.

(11) NOT TO REPRODUCE OR COPY IT.

{F11) NOT TD REUVERL OR PUBLISH IT IN IDHOLE OR IN
PHRT.



Service Manual Review Form

Please list any technical errors found in this manual on a
sheet of paper and attach it to a copy of this form. Be sure
to include the page and paragraph of the error, and to
provide a correction.

If you feel that any information needs to be clarified, added,
or explained in greater detail, or if you think that the manual
could be laid out in a better order or format, please note
that on a sheet of paper and return it alse. Include the page
and paragraph to be expanded, or a description of the
missing information, or a description of the job you are
performing for which more detail is required, or your
suggested format/layout.

Though we would like to get these forms back with written
feedback, E-mail or Telex responses will be gratefuily
accepted.
nemember, your feedback will help to ensure that this
manua! gets corrected and improved, and that future
revisions and manuals may more fuliy meet your needs.

Menual: PROFILE, 072-016

Qeviewer's Name: Date:

Reviewers Location:

Hours reviewing menual: { ) Under 4 () 4-8 () Over 8
Please send your feedback to:

Apple Computer, Inc.
AFLA Service, Technical Suppart
232 Java Drive
Sunnywraie, C 94085
E/Mail: Apple iNTSER



HOW TO USE THIS MANUAL

The Pro-File Phase 1 Service Manual is divided into 3
sections:

SECTION 1 TROUBLESHOOTING:
This section contains a flowchart procedure and corresponding

explanation for troubleshooting a problem Pro-File to the
faulty module.

SECTION 2 SERVICE PROCEDURES:

This section contains the various procedures needed to test,
adjust, and remove or replace the modules on the Pro-File.

SECTION 3 APPENDICES:
This section contains various descriptions referred to by the

other sections for the purpose of providing general and
specific information on Pro-File operation.
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D)

2)

3

4)

PROFILE EQUIPMENT LIST

DEBUGGER:

FIRMWARE....... et e «v0...889-9007
A e cheenen ...338-8403
SOFTWARE DUPLICATION:

S i eenan +e...889-0029
QUICK DEBUG (Ver. 7)..vvvviensses...889-0004
FORMAT CERTIFY .. vviiennnninnnnns ....889-0013
BIG DEBUG (Ver. 17) . uivviuununnaasa o C(INCLUDED)
UPGRADE KIT:

MASKED 28 MICROPROSSOR........ eeeee.341-0171
6.36 x 5/16 STANDOFF. . vvvuivenns «+..860-0213
S.1K OHM RESISTER. .. evevinnvessesas101-4512
0.1 MICROFARAD CAPACITOR........ «+..130-0007

1K OHM RESISTER..eivvvernirenseasaaa101-4102
330 OHM DIP PACKS. . ievienenosssesass112-0105
3.9K OHM RESISTER...evvierevevsree..101-4392
26 TO 30 GAUGE INSULATED WIRE.........N/A

MISCELLANEQUS TOOLS:
TEST LEDvevuvevvvnnnnn Ceeeieeaeseees090-0047
(CUT DOWND
JUMPER
(USED DURING FORMAT)
ALLEN (hex) DRIVERS
(BRAKE ADJUSTMENT 5/44)
(TRACK ADJUSTMENT .050>



Material Requirements
For Repair of
SMB Profile

Known Good Test Unit:
ASMO005/A9M1005 ProFile System, 115V/230V
Documentation :
072-0116 ProFile Level |l Service Manual
204-1011 Level Il Technical Reference (Schematics)
Volumes |, Il & Il

Diskettes:
077-0010
077-0039
889-0004
889-0013
889-0029
XXX -XXXX

A3/ProFile Diagnostic Diskette
Limited Data Recovery

Quick Debug Diskette
Format/Certify Diskette

Final System Test Diskette
D-Bug Diskette

Tools/Toolina/Sunnli :
Apple /// System
A3MO00!  Silentype Printer
5/64" Allen (Hex) Driver
.050" Allen (Hex) Driver
010" Wire Gauge
.070" Wire Gauge
010" Flat Gauge
.030" Flat Gauge

Hardware:

101-4102
101-4512
112-0105
112-0107
130-0007
338-8603
341-0171
590-0047
860-0213
889-9007

Resistor, 1K ohms S%
Resistor, 5.1K ohms

Resistor Array, 330 ohms DIP
Resistor Array, 100 ohms DIP
Capacitor, O.l1uf

/8 Firmware

IC, Masked Z8 Microprocessor
Test LED

6.36 x 5/16 Standoff

IC, EPROM Debugger Firmware



Level |l Repair Centsr Common Matsrial Requirements

. TESTEQUIPMENT:

Dual Trace Oscilloscope
High Voltage Probe
HTR1005B-S Huntron Tracker
HSR410 40-Pin Huntron Switcher
Digital Multimeter
Frequency Counter
Continuity Tester
890-8011 115V Z3212 Pover Supply Tester
890-7030 Z35212 A2 Load Module
8$30-7031 Z3212 A3 Losd Module
890-7032 Z3212 ProFile Load Modula

. DOCUMENTATION:
204-1011 Level Il Techaical Referonces (Vol's I, I1 & III)

916-0001 Circuit Cooler
918-0003 Solder SN60/20S.¥ G.
918-0017 IC Puller
Solder Station
Solder Remover
Flux Solvent and Acid Brush
Heat Gun
Set of Slotted Screvwdrivers
Set of Phillips Screwdrivers
Set of Jeweler's Screvdrivers
Magnetic Screv Reiriever
Set of Hex (Allen) Wreaches
Needle Nose Pliers
Duck Bill Pliers
¥ire Cutters
Disgonal Cutters
¥ire Strippers
X-acto Knife
Scribe
Magnifying Glass with Light
Industrial Grade Alcohol (90% or bettar)
IC Clips, 16, 20, 24, and 40 Pins
26 gauge green vire
12-inch Jumper Vire with Insulated Clips
Jumper Leads
Heat Sink Hemostats
Safety goggles
Heavy Duty Vise (for pover supplies)
PCB Vise (for desoldering/soldering PCB's)
Desk Top Storage Container for Hardvare
Anti-static Foam Pads 12x18 inches
Reversible Drill and Bits
Small Sonic Cleaning Tank
Mirror for Monitor Repairs
Hammer
Punch for knocking pop rivets out of powver supplies
Large Roll-around Racks
Small Roll-around Racks
Shelving for Material Awuiting Repair

- HARDWARE:
$90-0003 113V AC Power Cord



APPLE COMPUTER, INC
INTERNATIONAL SERVICE
LEDVEL 11 SERUVICE MANUAL UPDATE
PRODUCT: ProfFile, 072-0116

UPDATE #1
10/12/84
REMUUEPAGES DATE INSERT PAGES DATE
Table of Contents 11/28/83 iand ii 10/12/84
3.1 8nd 3.2 11/28/83 3.1 10/12/84
3.2 11/28/83
RADD PAGES DATL
Matlerial Requirements
(Place in front of Table of Contents)
Appendix E 10/12/84
Schematic, 050- 5006-t
Schematic, 050-4034-A
Schematic, 650-500b-J
Schematic, 050-5025-A
Schematic, 050-5007-A
Schematic, 050-5009-A
Appendix F
Bills of Materials 661-92049
Bills of Malerials 661-92048
Bills of Materials 661-92050
Bills of Materials A9M0005
Bills of Materials AGM 1005
Bills of Materials A3M0305
PENG INK CHANGES
PAGE NUMBERS CHANGE ACTIONS
i (How to Use This Manual) Delete “Page i~ at bottom center of page.
Pages 3.3 thru 3.9 Change “Appendices” at bottom left of pages
to read “"Appendix A".
Pages 3.10 thru 3.19 Change "Appendices” at bottom left of pages
to read “Appendix B".
Pages 3.20 thru 3.26 Change "Appendices™ at botiom left of pages
to read "Appendix C”.
Pages 3.27 thru 3.123 Change “Appendices” at bottom left of pages
to read “"Appendix D".
Schematics Write "Appendix E” at bottom left of all

schematics pages.
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FESPOU OR RETURN TO: Service Operations. Communicaticns
Cupertinoc - H/S: 27 IH
Telephone: (408) 973-3256 (Susen)
Or: (408) 973-3828 ({Don)
EMAIL: SERCPS

2 a2 2 2 2.2 o 2o 1 ]

3636 336 32 DI 6 I 36 2 ST T 360636 - -6

“ CLARIFICATION TO THIS NOTICE o
» OF 4/15/84 w
» SEE NOTE BELOW »

0t S 2 50 26 3 S 06 36 3656 D06 6 34 26 35 36 S-26 23 B4 3t vb 2

Title: APPLE /// PROFILE INTERFACE CARDS
FROBLEHN

“otential problems in random data handling/command errors may arise with
Apple /// and Profiles when the new RFI shielded cables are used with earlisr
versions of the Apple /// interface card. End Users may get a large number -
of "Bad Block" indications and in some instances, the Profile is unable to
read files saved and sector damage is indicated.

DAUSE

Rasistor Array values on the Apple /// Interface Card (at locsticn DH 1
and DH 2) were changed from 330 Ohms to 100 Ohms. Interface Cards with
the 330 Ohms resistor arrays (manufactured prior to October 1883) are
nat compatible with the new Profile Shielded Cable, P/N 530-020z. #her
the older interface cards are connected to the shielded cables, an
impedance mismatch occurs that results in error messages.

ACTION

-- The flat ribbon cables (P/N S5Q0-0046) will operate on either the 230
Ohm or the 100 Ohm revisions Interface Card..

-~ If the RFI Shielded Cable (P/N 390-0202) is %o vz used, the Appl.
Interface Card for th2 Pro7ile must have 103 Ohni vesistor Arrad: =«
location DM 1 and DM 2. Tiv. 13i Ohm resistor Arrays (P 11700 o0
replace the old 330 Oha re~istar arrays.

~=- It is recommended that the Apple ¢/ Interface Lards in the * :
Accessory Kits be checked for the 100 Ohin resistor arrays before sale
to an end user.
NOTE: 10/15/84 Clarification
WHERE 100 OHHM IS MENTIOGNED ABOVE, THE ACTUAL TERM Stivy D REeS

Tyl

8 X 100 OH CIP

OO22) - b
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IMPORTANT READ THIS

HOW TO USE THIS SECTION

The procedure in this Troubleshooting Section is concerned
with isolating a problem in the Pro-File to a malfunctioning
module (i.e. Controller PCB, Analog PCB, Hard Disk Assembly
(HDA), or Power Supply).

CAUTION: The Hard Disk Assembly (HDA) is a very expensive and
fragile device, handle it gently to avoid damage.

To troubleshoot the Pro-File use the flowcharts in this
section beginning with the main flowchart on the next page.

If you find a problem, go to the opposite page and read the
explanation for the check that failed. This explanation will
provide you with valuable information on the reasoning behind
the flowchart, and will also provide you with references to
sections 2 and 3 for needed procedures and additional
information. After reading the flowchart explanation, you may
if you wish take the action indicated at the NO branch of
that check.

* If you are not familiar with Pro-File operation

you may wish to read the Pro-File HDA description
and/or the Pro-File Overview in the Appendices
Section.

IF YOU FIND A PROBLENH
FIRST READ THE FLOWCHART EXPLANATION

an
pl

FLOWCHART REFERS YOU

1.2 é\‘msu 60 TO WHERE THE

Pro-File Phase 1 Service Manual Page 1.3 rev 9-21-83



(STHRT HERE )
4

(\(- Juf THE COVER FROM THE PROFILE 10/19/83
INSERT TEST LED AT P ON THE CONTROLER PCB
(SERVICE PROCEDURES' IF INSTRUCTIONS ARE MEEDED)
/
-f/ ™~
/mmmu;z\\;REﬁol'l INSTALL A SYSTER 28
4\leHmESﬁmaizsujl;}~————-*‘vnnnmxaxmmcnm
\\Lnsmnmv NO THE CONTROLLER PCB
YES

OBSERVE THE SCAN SEQUENCE (BELOW) AS YOU TURN OM THE PROFILE:

SCAN SHOULD TAKE MO LONGER THAN 90 SEC

1. THE REAODY AP SHOULD COME OM FOR
LONGER THAN 0.5 SECOND THEN GO OFF

2. AFTER ABOUT 20 SECONDS, THE INTERRUPTER ARM ON THE HDA
SHOULD MOVE TO THE “TRACK 0° POSITION (SHOWN IN FIGRE 2)

3. THE READY LAMP SHOULD BLINK AS THE INTERRUPTOR ARM STEPS
THROUGH EACH TRACK FROM TRACK O TO PARK POSITION

a. THE INTERRUPTER ARM MAY NOMENTARILY GO TO
THE SPARES TABLE AT THE CENTER OF ITS TRAVEL
FOR SPARED SECTORS. THIS IS NORMAL (FOR NMORE

INFORMATION ON THE SPARES TABLE REFER TO THE
FORMAT EXPLAMATION IN APPENDICES SECTION)

b. IF AN ERROR IS DETECTED WHILE READIMG A SECTOR,
THE INTERRUPTER ARM MAY HESITATE AT A SINGLE
TRACK FOR SEVERAL SECONDS TO VERIFY THE MEDIA
THIS IS NORMAL

8. AT THE END OF SCAN THE INTERRUPTOR ARM SHOULD
RETURN TO PARK POSITION (FIGURE 1) AND STAY THERE
THEN THE READY LAMP SHOULD COME OM STEADILY

{ READ 1.2}

o oK 3 G0 TO MO SCAN FLOVCHART
e " o ON PAGE 1.14

=

BOOT AMD RUN THE QUICK DEBUGGER ON THE PROFILE, SAVE THE HARD

COPY PRINTOUT. (IF INSTRUCTIONS ARE MEEDED REFER TO SERVICE PROCEDURES)

(GOTDSHEETZ)

Pro-File Phase 1 Service Manual

Page 1.4

SHEET 1

™, INTERRUPTOR
AR IN PARK
POSITION

INTERRUPTOR
AR IN TRACK O
POSITION
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When the Pro-File first came out the firmware program
used for the 28 microprocessor on the Controller PCB was
contained on a ROM chip located piggyback on the 28. After
this version had been out in the field awhile, it was found
that due to the heat expansion that occurred when the machine
was turned on, the leads from the ROM's piggyback socket were
intermittently separating from the 2Z8.

Since the 28 would be looking for program instructions when
this happened, the temporarily open input would be
interpreted as a bit in an instruction code and cause the 28
to do strange things including putting the Pro-File into
Write mode as the heads were doing a seek to a target track.
This of course destroyed any sector header and/or data block
fields that happened to be passing under the heads as they
were on their way to the target track.

Later when a read of the damaged sectors was tried, either as
a result of the next power up Scan operation, or a read
command from the host computer system, the 28 would detect
the problem and ultimately spare the sector which of course
made the malfunction look like a media problem.

The logical solution for the imagined media problem (the 28
problem was not known at the time) was to replace the now
badly formatted (though undamaged) HDA with a new HDA. This
action would cause the Pro-File to work fine until the
piggyback ROM again separated from the Z8. The HDA would be
replaced again, ... etc.

Needless to say this process was not very effective. The
masked ROM Z8 has been developed to be an effective solution
to this problem. All piggyback Z8s are to be replaced with
this version. It is projected that most of the current Pro-
File problems will be remedied by this upgrade. (Now return
to the point in the flowchart which referred you to this
discussion.)

All functions performed by the Controller and Analog
PCBs and the HDA are ultimately controlled by the firmware
program in the 28 microprocessor on the Controller PCB.
During power up on the Pro-File the 28 will have the Pro-File
go through a Scan operation in which certain specific things
are checked for. A detailed explanation of the Scan operation
may be found in Section 3 of this manual. (Now proceed to the
NoScan flowchart.) :

Pro-File Phase 1 Service Manual Page 1.5 rev 9-21-83



SHEET 2 SHEET 2

Z‘ ~ 3
/ ~ 3 READ Llf
- LESS THAN —~
< 10 SPARED SECTORS AND 5 mrommrmnusmrm)
S BAD BLOCXS ND

?

YES

TURt OFF THE PROFILE THEN:

1. EXANINE THE PCB'S FROM THE PROBUEM PROFILE FOR BENT PINS,
BROKEN LEADS, CRACKED BOARDS, ETC.

2. INSTALL UPGRADES ON THE CONTROLLER AND AMALDG PCB'S, IF
NECESSARY

- CHELX & ADJUST THE HDA BRAKE AND INDEX JENSDR, IF NMECESSARY
{IF INSTRUCTIONS ARE NEFDED REFER TO SERVICE PROCEDURES)

v

TURN THE PROFILE ON AND HEASIRE THE POMER SUPPLY VOLTAGES AT
P3 OF THE CONTROLLER PCB (REFER TO FIGURE 3)

FIGURE 3
PIN 8 VOLTAGES

1 -wxowlf— =
2 awtinG T
3pk-vowE—
3 anvFiw —
5 oo §— i—
/K READ 2.7 )| WHILE LEAVING EACH MODULE IN PLACE, DISCOMMECT
P COMECTORS 1, I3, A0 2 (33 CONELTS THE HDA
ARE THE TO THE POVER SUPPLY, I3 CONMECTS THE CONTROLLER
voumux PCB TO THE POVER SIPPLY, AND J2 COMMECTS THE
CONTROLLER PCB TO THE ANALOG PCB) THEN COMMECT
A KNOVN GOOD CONTROLLER PCB INTO J3 AMD RECHECK
\[, EACH VOLTAGE
YES }
VRN
// .
E THE

N,
VOLTAGES VITHIN _—# REPLACE THE POWER SUPPLY
TOLERNCE /

N / N

JY‘ES

OME AT A TIME, RECONNECT THE FOLLOWING:

4

IF THE PROBLEM REDCCURS AFTER THE RE-ATTACHENMT OF A
Y MOOULE THEN THAT IS PROBABLY THE PROBLEM MOOULE

(GO T0 SHEET 3 ) 1. 13 TO THE OLD CONTROLLER PCB "

2. J2 TO THE OLD CONTROLLER PCB (POMER TO ANALDG PCB)
3. A 10 THE HDA

Pro-File Phase 1 Service Manual Page 1.6 rev 9-21-83



The Quick Debugger program reads the Spares table on the
Profile and prints the original sector location of every
spared sector listed in that table. Additional information
on sparing sectors may be found in the Special Function
Tracks explanation in the HDA format description in the
Appendices Section of this manual. At this point in the
flowchart you know that Scan worked OK, but that the HDA has
spared too many sectors. Spared sectors can be caused by
either:

1. Electronic problems causing a sector to be
unreadable or somehow alter its data bit pattern at
the original sector location on the disk. For
example the 28 may have malfunctioned as it was
performing a Seek, and instructed the electronics to
write as the heads were moving across the media to a
target track. This of course would destroy the parts
of all the sectors that the head passed over on its
way to the target track.

2. Media problems making it impossible to record
magnetic information on a sector where it occurs.
This could be a manufacturing defect in the media
(the magnetic coating on the disk), or a ding in the
media caused by head contact.

One way to determine whether a spared sector was caused by a
media problem or an electronic problem is to continuously
read the questionable sector and examine its analog signal
with an oscilloscope. The Quick Debugger printout gives you a
list of spared sectors that you might want to look at. The DP
(Diagnostic Procedure) flowchart that you are being referred
to, will explain how you can continuously read a spared
sector and interpret its analog signal. (Now proceed to the
DP Flowchart.)

A missing or out of tolerance voltage can be caused by
any of the modules in the Pro-File. The method used in this
flowchart to isolate the problem module is to disconnect the
power supply from all the modules, plug in a known good
Controller PCB and monitor the voltages at P3 (the power
supply connection to the Controller PCB). If the power supply
is at fault then the voltage/s will still be missing or out
of tolerance.

WARNING: At least one module must be connected to the Power
Supply at all times to provide it with a load.

If the voltages are OK with the known good Controller PCB
installed, then the problem must be with a module other than
the power supply. To determine which of these modules is
causing the power problem, each module is reconnected one at
a time and P3 is checked after each reconnection. (Now return
to the flowchart.)

Pro-File Phase 1 Service Manual Page 1.7 rev 9-21-83



SHEET 3

CHECK THE HDA MOTOR SPEED, AND ADJUST IF NECESSARY

SHEET 3

(IF INSTRUCTIONS ARE MEYTED REFER TOSERVICE PROCEDURES)

/”\r—-“a P

SIGNAL PRESENT AT TPL ON ™
THE COMTROLLER PCB 7 (USE AN

TSo THE HDA ADJUST N&‘mm
\?

IF A SPEED \
{\mmmmw DID

o~
YES

m m

CHEXCX FOR A LOSS OF THE
INDEX SIGMAL AT EACH OF
THE FOLLOWING POINTS:

1. TP9 OF THE ANALDG PCB

Z. PINS 8, AND 5 OF CONMECTOR
J6 ON THE ANALDG PCB

3. THE INDEX SENSOR ON THE

v

(IF INSTRUCTIONS

REPLACE THE MOTOR CONTROLLER PCB OM THE
HDA AND RETRY THE SPEED ADJUSTYENT. IF
IT STILL FAILS TO ADJUST THEN REPLACE HDR

| SERVICE PROCEDURES)

ARE NEEDED REFER TO

?

‘\ FORMAT THE HD&
mf INSTRUCTIONS ARE NEEDED REFER TO SERVICE PROCEDURES)

INSTALL THE HDA INTO
A KNOWY GOOO PROFILE
TRY TO FORMAT AGAIN

REPLACE HDA >

RETURN THE HDA TO THE PROBLEM
PROFILE, REPLACE THE FIRST
ITEM ON THE FOLLOVING LIST,
AMD RETRY FORMATTING. IF IT

STILL FAILS, REINSTALL THE OLD
PART AND REPLACE ¥ITH THE NEXT
ITEM ON THE LIST, ETC.

1. ANALOG BOARD

2. CONTROLLER BOARD

3. POMER SUPPLY

]
| GO TO SHEET 4 )

Pro-File Phase 1 Service Manual
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(:;:>The Index signal is never actually used by the Pro-File
electronics after the HDA has been formatted. During the
format process, Index is used to provide a reference for the
sectoring scheme to be put on the disk. (For an explanation
of the Format used on the Pro-File refer to the Pro-File HDA
Description in the Appendices section of this manual.)

But the Index does provide the technician with an indication
of actual disk speed. It should occur once per revolution
just before sector 0 on disk surface 0. Since the disk speed
is supposed to be 3600 RPM this means that the frequency
counter should measure a 16.666 ms period between each Index
pulse.

If the Index signal is present at TPl of the Controller PCB,
but will not adjust as per directions in the Index Check and
Adjustment procedure in the Service Procedures Section of
this manual, then the problem could be with the electronics
on the Motor Controller PCB on the HDA, or with the disk
motor on the HDA. If the signal is absent at TPl on the
Controller PCB, then flow should be traced back to the Index
sensor on the bottom of the HDA. (Now return to the point in
the flowchart which referred you to this discussion.)

<:;:>During the Format process all sector headers and marks

are erased and the spares tracks (track 77 on all disk
surfaces) are erased. An inability to format could be caused
by an electronic problem in the Pro-File, or by the HDA. If
the HDA formats OK after putting it into a known good Pro-
File, then the problem is probably with one of the
electronics modules in the Pro-File. (Now return to the point
in the flowchart which referred you to this discussion.)

Pro-File Phase 1 Service Manual Page 1.9 rev 9-21-83



( SHEET 4 '

i

(FST) ON THE PROFILE FOR 15 MINUTES

INSTALL THE SYSTEM Z8 AND RUN THE FINAL SYSTEM TEST

(IF INSTRUCTIONS ARE MEEDED REFER TO SERVICE PROCEDURES)

" RUN VITHOUT FAILING

SHEET

RECORD THE NEY SECTORS THAT ARC

“w SERVICE CRITERIA + No THOSE FOUMD DURING o | DIFFERENT ON A LIST OF BAD SECTORS
" (PAGE 2.37) .. QICK DEBUGGER .~
. ? TEST 2 -
.\\r/ U 2
YES VES
GO TO THE DP FLOWCHART
4 IN THIS SECTION
1
{ ( TNSTALL THE COVER ON THE PROFILE, CONTINUE TO Re%
__./ FOR 48 HOURS.
l (IF INSTRUCTIONS ARE MEEDED REFER TO SERVICE PROCEDURES)
/L /‘\
-~ £ " /’ ..
-7 88 HOR {READ 4.1} 7 oD TE “_
- -~ FST ERRORS OCCLR
FST RUM ¥ITHOUT .
FAILING SERVICE mlmmw ON THE SWE SECTORS OF . RECORD THE MNEW SECTORS THAT A2
\\\ (PACE 2.37) “ NO \*\mmmm / ) DIFFERENT OM A LIST OF BAD SECTORS
~ , / ~._QUICK DEBUGEER .~
~,\“\r{/ -~ 153;":)'/
YES VES

GOOD PROF
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The FST (Final System Test) is an exersizer/tester
program used to determine whether or not the Pro-File is
operating within acceptable limits.

For approximately the first 10 minutes of the FST, the data
block field of every sector is written to and read to detect
any CRC read errors.

The system 28 is used during this test, so the same firmware
routines (i.e. Scan, Seek, Read, Retry, Diagnostic, etc.)
will be used. After the initial 10 minute write/verify has
been performed, the FST exercises the Profile by doing random
Seeks, Reads, etc. until its operation is terminated when the
operator presses the <ESCAPE> key.

The reason the flowchart has you check for problems after the
first 15 minutes of FST is because most hard failures will
probably produce errors within 5 minutes after the FST begins
to exercise the Pro-File. At this point in the flowchart
errors can be caused by 2 types of problems:

l. An Electronic problem which has caused a sector to
be unreadable by altering the data bit pattern at
its original sector location on the disk. For
example the 28 may malfunction as it performs a
Seek, and instruct the electronics to write as the
heads move across the media to a target track.

This of course would destroy the parts of all the
sectors that the head passes over on its way to the
target track (the head should never write during a
seek).

2. A Media problem which has made it impossible to
record magnetic information on the sector where it
occurs. This could be a manufacturing defect in the
media (the magnetic coating on the disk), or a ding
in the media caused by head contact during rough
handling.

The big question at this point is which of the 2 types of
problems described above is the real culprit. If the error
was caused by an itermittent electronic problem producing a
bad format on the HDA, then this looks like an HDA (media)
problem. However, if the HDA is replaced the problem will
probably reoccur in time. (This discussion is continued on
the next page.)
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’(l’(continued) The method this flowchart uses to determine
which type of problem caused the error is to compare the
sector locations of sectors that had errors before formatting
(a list of these sectors was printed out when you ran the
Quick Debugger program on the problem Pro-File), with those
produced after formatting (these will be shown by the FST).

If they are the same, then the problem which caused the
errors, is probably bad media because bad media locations
don't change, so the HDA should be replaced.

If they are different, then the problem is probably
electronic. This is because it is highly unlikely that an
intermittent electronics problem would occur on the same
sector twice.

(If you would like further information on spared sectors,
firmware routines, the Pro-File's HDA format, etc., you may
refer to the descriptions in the Appendices Section of this
manual.)

If the faulty sectors were the same, and the number of errors
exceeds those specified by the FST service criteria sheet
(found in the Service Procedures Section), then replace the
HDA and return to the point in the flowchart which referred
you to this discussion.

If they are different, then the problem is probably
electronic and you need to look at some of the different
faulty sectors to determine what is bad about them and so
determine which module is faulty. The DP (Diagnostic
Procedure) flowchart that you are being referred to, will
explain how you can continuously read a spared sector and
interpret its analog signal. (If there were different
sectors, then proceed to the DP Plowchart.)
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.

NO SCAN FLOWCHART

)

MEASURE THE POMER SUPPLY

SHEET 1
N {READ NS1.1}
WEN
THE PROFILE WAS

TURNED ON DID THE READY
NP CE ONFOR 0.5 70 3
SECONDS AMD THEN

GO OFF?

NO

VOLTAGES AT P3 OF THE
CONTROLLER PCB

(REFER TO FIGURE 3)

NET‘E\\

FIGURE 3

PIN & VOLTAGES

1 o/
2 antiwnG— i =
3Pk W owE] D
8 v —
5 oo ()

Qoum VITHIN 3——»

WHILE (EAVING EACH MODULE IN PLACE, DISCOMMECT
CONMECTORS J3, J3, AND J2 (J3 COMNECTS THE HDW
TO THE POVER SUPPLY, J3 COMMECTS THE CONTROLLER
PCB TO THE POVER SUPPLY, AND J2 CONMECTS THE

CONTROLLER PCB TO THE ANALOG PCB) THEN CONMNECT
A KNOWN GOOD CONTROLLER PCB INTO J3 AMD RECHECK

EACH VOLTAGE
Y

PN

/NETI-E\\

REPLACE THE POVER SUPPLY W\ “VOLTAGES WITHIN /

REPLACE THE FIRST

ITEM ON THE FOLLOMING
LIST. IF IT STILL

FAILS, REINSTALL THE
OLD PART AND REPLACE
VITH THE NEXT ITEM

1. SYSTEM Z8
2. CONTROLLER PCB

REPLACE THE FIRST

LIST. IF 1T STILL
FAILS, REINSTALL THE
OLD PART AND REPLACE
¥ITH THE MEXT ITEM

1. THE READY LED
2. CONTROLLER PCB

ITEM ON THE FOLLOWING

'

]

\TULERPN:E,
.. ”
~. 2 7

"\// YES

ONE AT A TIME, RECONMECT THE FOLLOWING:

IF THE PROBLEM REOCCURS AFTER THE RE-ATTACHMENT
OF A MODULE THEN THAT IS THE SUSPECTED MODWAE

1. X3 70 THE OLU CONTROLLER PCB

2. 22 TO THE OLD CONTROLLER PCB
(POWER TO ANALDG PCB)

3. Ja TO THE HDA

Y.

TURN OFF THE PROFILE
REPLACE THE MOTOR
CONTROLLER PCB, IF
THAT DOESN'T WORK,
THEN REPLACE THE HDR

GO TO NO SCAN FLOWCHART
SHEET 2

77N
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Upon power up on the Pro-File the 28 will wait for the
POK (Power OK) signal to occur. This signal is generated by
the power supply when it determines that the proper voltage
levels for each voltage have been reached and stabilized.
When it happens the Z8 will cause the Ready lamp to
extinguish. This should happen within 1/2 to 3 seconds of
power up.

A missing or out of tolerance voltage can be caused by any of
the modules in the Pro-File. The method used in this
flowchart to isolate the problem module is to disconnect the
power supply from all the modules, plug in a known good
Controller PCB and monitor the voltages at P3 (the power
supply connection to the Controller PCB). If the power supply
is at fault then the voltage/s will still be missing or out
of tolerance.

If the voltages are OK with the known good Controller PCB
installed, then the problem must be with a module other than
the power supply. To determine which of these modules is
causing the power problem each module is reconnected one at a
time and P3 is checked after each reconnection. (Now return
to the point in the flowchart which referred you to this
discussion.)

(NSl.E) Approximately 20 seconds atter the Ready lamp goes out
indicating that the power has stabilized, the disk motor
should be rotating at 3600 RPM (its operating speed). If the
HDA isn't spinning the Pro-File can't read data and that's
probably why the Scan operation was unsuccessful. (Now return
to the point in the flowchart which referred you to this
discussion.)
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(m SCAN rLDwt:HnmJ

e PAGE 2
N |
~7 . {READNS2.1}

_~" THE HDA COMES P ™~
" TO SPEED (ABOUT 20 SEL) S~
<. DOES THE INTERRUPTER ARM HOVE

"~._ TRACK 0 AMD BEGIN
\-\ STEPPING ?//

\\
~
YES

~ W

{READ NS2.2}

- 3
P m\\
~~ THE INTERRRUPTER ARM ™

(srspmmmmmmn\\
. PAUSE FOR IORE TH OHE HIMUTE
~. AT AY TRACK Ho

“~.. POSITION?

.

~
YES

1

10 .- Mg

REPLACE THE FIRST ITEM ON THE FOLLOWING LIST:
IF IT STILL FAILS, REINSTALL THE OLD PART AMD
REPLACE THE MNEXT ITEH ON THE LIST.
CONTROLLER PCB WITH GOOD SYSTEM 28

2. AMALDG PCB

3. POMER SUPPLY
4. EXAMIME HDA FOR PROBLEMS, REPLACE IF NECESSARY

-

THE SCAN MUST HAVE TAKEN LONGER THAM 90 SECONMDS.

1. INSTALL THE DEBUGGER 28

2. LDAD THE DEBUGGER PROGRAM INTO AM APPLE ///
TYPE RTOSOHO> THEN PRESS <(RETURN>

3. TwE Ry, Spacey, «+S», <Spacey, Pb,
«Space>, <, THEN press (RETURN>

a. THAT THE INTERRUPTER ARM STEPS
THROUGH EACH TRACK FROM 0 TO PARK

b. IF AN ERROR OCCURS THE PROGRAH STOPS
¥ITH THE SECTOR SHOWN ON THE CRT

4. IF AN ERROR OCCURS AND THE PROGRAM STOPS
RECORD THE SECTOR ON A BAD SECTOR LIST FOR
U IN THE DIAGNOSTIC PROCEDURE

OBSERVE -

5. CONTINUE THE PROCEDURE DESCRIBED ABOVE
UNTIL YOU HAVE RECORDED 10 BAD SECTORS OR
UNTIL THE INTERRUPTER ARM HAS GOMNE FROM
TRACK O, TO PARK POSITION, TO TRACK 0 AGAIN

GO TO DP FLOWCHART
IN THIS SECTION
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The firmware program in the system Z8 waits
approximately 20 seconds after a successful powerup (a
successful powerup is indicated by the Power OK signal
becoming active and causing the Ready lamp to extinguish)
before it initiates the Scan operation. During Scan operation
the Z8 will cause the following things to occur.

Note: Turn off the Pro-File and gently position the
interruptor arm to the Park position (if it is not already
there). Then turn on the Pro-File while you observe the
following.

The interruptor arm will move to approximately the center of
its travel and pause there briefly while the spares table is
read from track 77 on disk surfaces 2 or 3.

If there is a problem which disables the Pro-File from being
able to read anything, then this is the first place that it
would be evident.

If the 28 is unable to read sector headers on track 77, then
the interrupter arm may go to track 0 and back to 77 to try
again. If it still can't read sector headers it may go to
track 155 (Park position) and back to track 77 to try again
to attempt read the spares table. If it still can't read the
spares table the 28 will abandon the Scan operation and move
the interruptor arm to Park position.

(If you would like a detailed description of the Scan
operation, or further information on the spares table, error
recovery routines, the Pro-File's HDA format, etc. refer to
the descriptions in the Appendices Section of this manual.)

(Now return to the point in the flowchart which referred you
to this discussion.)

If the Seek to track 77 was successful (as described
a

bove in NS2.1),then the read circuitry must be at least
marginally OK, so the Z8 will go to track 0 to begin to read
each sector in sequence beginning with sector 0. During this
time the Ready lamp will blink. If there is a problem in this
procedure the Pro-File firmware may go to an error recovery
routine.

(If you would like a detailed description of the Scan
operation, or further information on the spares table, error
recovery routines, the Pro-File's HDA format, etc. refer to
the descriptions in the Appendices Section of this manual.)

(Now return to the point in the flowchart which referred you
to this discussion.)
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DP - DIAGNOSTIC PROCEDURE

NOTE: The Diagnostic Procedure (DP) flowchart begins on page
1.22. However if this is your first time through this
procedure, it is strongly recomended that you read the
following introduction.

Introduction:

The main objective of this procedure is to familiarize the
technician with some common failure modes within the Pro-File
electronics. Each of these modes usually shows up as an
alteration, of the analog waveform of the sector being read
from the HDA.

The modified patterns usually do not reflect actual physical
damage to the disc surface, but rather a problem in the Pro-
File electronics.

The technician's job will be to examine the faulty sector's
analog signal as it is being read to determine which module
within the Pro-File caused or is causing the failure.

The faulty sector's analog signal waveform can be monitored
directly by placing oscilloscope probe(s) on either Test
Points 1 & 2 (TPl & TP2 are the same signal differentiated)
on the Analog PCB and externally triggering the scope with
the Index signal at TP9.

An easy way to access these test points is to remove the
metal plate located underneath the Pro-File, and tilt the
Pro-File up on its side to expose the Analog PCB (refer to
page 2.22 for the location of the Test Points). This way the
Pro-File can be checked quickly with a minimum of
disassembly.

Following this introduction are examples of analog signals
PCB taken on TPl & TP2 along with the VCO charge pump data
locking error voltage at TP8.

The signal read at either TPl or TP2 is the analog data read
directly from the head after passing the data through a
preamplifier, lo-pass filter, and automatic gain control
circuit.

The signals at TPl and TP2 are really just head signals
amplified by the circuitry on the Analog PCB. A loss of
signal at these test points may indicate that there is a
problem with the connection between the HDA and Analog PCB,
or the Analog PCB circuitry.

(continued on the next page)
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Introduction: (continued)

The signal obtained from TP8 is the feedback voltage that a
Phase Locked Loop (PLL) control circuit uses to lock to the
analog data signal on the HDA.

The feedback either increases or decreases the voltage to a
Voltage Controlled Oscillator (VCO) causing it to increment
or decrement its output frequency thereby syncing that
frequency to that of the data being read.

When the Pro-File is idle, the VCO locks to about 20 Mhz, or
twice the Controller PCB clock frequency (there is very
little signal at TP8).

When reading, the frequency varies in proportion to the data
frequency written to the disc.

So, whenever the Pro-File is reading the data from the HDA,
the signal will change in amplitude to reflect data on the
disc. (refer to page 1.26, Example of Normal VCO charge pump
Signal [TP8 wvoltagel)

Possible Problems:

A. 28 microprocessor

Of the problems existing in the Pro-File, most of them can be
attributed to the system 28 microprocessor on the Controller
PCB. (Refer to page 1.5, part 1.1).

The older system 28 was a "piggyback" type chip, and the new
version is the masked system 28.

The masked version is a much improved version less likely to
fail over a normal Pro-File lifetime, yet, there is small
percentage of fallout within these chips too.

One malfunction that commonly occurs is when the 28 turns on
the write circuitry while seeking to a different track.

(Refer to the following pages on Damaged or Cleared Data
Areas)

(continued on the next page)
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Introduction: (continued)

Possible Problems: (continued)

B. Controller and Analog PCB Upgrades

In the past some lines on the Controller and Analog PCBs were
being spuriously activated. Sometimes this would cause the 28
to go into its write routine when it was supposed to be
seeking or idle.

The Controller and Analog PCB upgrade procedures (described
in the Service Procedures Section), were designed to be a
solution to these problems.

C. Controller PCB

The Pro-File Controller PCB functionally provides control
signals to the Analog PCB and HDA to move the heads to the
proper track, select the proper sector, channel data, and
monitor error conditions during a read or write.

If a malfunction occurs in any of these functions, the
Controller PCB can be suspected as the bad module. However,
do not forget tc verify the 28 microprocessor first.

b%
D. Analog PCB ’<€

There are 2 main Analog PCB problems:

1. PLL (Phase Lock Loop) problems may show/up as an abnormal
VCO (Voltage Controlled Oscillator)_chdrge pump signal at
TP8 when the analog data signal at (TP2 and TP2 appears
normal. In this case, the PLL circuitry would not be able
to lock to the analog data signal coming from the HDA.
(Refer to page 1.40, Example of Abnormal VCO charge
pump) .

2. AGC (Automatic Gain Control) circuitry problems may, the
analog data signal to be low or non-existant at TPl and
TP2. (Refer to page 1.42, Example of Abnormal AGC signal)

E. Hard Disk Assembly (HDA)
Of the many possible problems which can occur on the HDA,
there are four major ones.

(continued on the next page)
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Introduction: (continued)
Possible Problems:
E. Hard Disk Assembly (HDA) (continued)

1. Media damage (Refer to page 1.38, Example of Bad Media)
can be found by finding an area on the media with a loss
of signal (not a sector mark), where repeated attempts at
rewriting data does not return the area to normal.
(Rewriting the sector can be accomplished with the Big
Debugger program, using the <W> command, refer to page
2.40 for instructions)

There also can be damage to the media where one of the
disc heads has struck the surface of the disc. Remember
that there is a space for 32 bad sectors in the Spares
Table, so a few bad sectors existing due to a media
problem is acceptable and a normal part of Pro-File
operation.

2. Motor Speed problems usually occur because of a defective
Motor Control PCB on the HDA. A widely oscillating speed
might adversely affect the operation of the Pro-File. The
analog signals will be present at the Test Points, but
the analog to digital circuitry will probably not be able
to lock to the data on the HDA. And the Pro-File probably
will not pass reformatting without errors occurring.

3. Disc Head problems are usually limited to a complete loss
of signal at one or more of the heads. It is because of
damage to the heads or a bad connection to the heads.
Either way, the HDA needs replacement, as there is no way
to repair a problem internal to the HDA in the field.

4. Stepper Motor problems may be caused by a bad connection
between the Controller or Analog PCB's, or a bad stepper
motor winding. Either way, the stepper will not move
smoothly or have accuracy at any track step. To confirm
the problem use the Read command from the Big Debugger
program in the Service Procedures Section to perform a
read on some track other than where the heads are now. If
the interrupter arm rotates in the direction opposite of
the target track, or shakes back and forth there may be a
problem with the stepper motor.

Another problem that can occur is stepper motor
hysteresis. Hysteresis is where a magnetic field is built
up inside the stepper motor coils causing the motor to
settle with the head positioned at a slightly off track
position. In this case the HDA should be replaced since
this is a track alignment problem internal to the HDA and
not repairable by the technician.
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1. INSTALL THE DEBUGGER Z8 ON THE COMTROLLER PCB

2. COMMECT THE PROFILE TO AN APPLE ///
(INTERFACE CARD IN SLOT 1)

3. BOOT THE BIG DEBUGGER PROGRAN

DO YOU
HAWE A LIST OF FARLTY

>
secr?tm/ o Note:

vES The 0's below
are ZERQOS.
{READ DP 11 °
W
. Yy
f READ DP 1;23 TYPE: RTOHOSO>, FOLLOVED BY RETURN>
J ) 4 TYPE: R> SPACE> «+S> (SPACE> PE> SPACE> <X>

TYPE: RTuHySz> WMERE =THE TRACK, y=HEAD,
Z=SECTOR OF OME OF THE SPARED OR BAD BLOCKS
ON THE LIST, THEN PRESS <RETURN)

THE HDA SHOULD STEP TO TRACK ZERO AND STEP
TOUARDS PARK POSITION, INCRENENTING BY SECTORS.

IF THERE IS AN ERROR IN READING, THE BIG DEBUGGER

®R> SPACE> < PROCAN UILL STOP THE PROFILE.
TYPE: G5 < > B>, THEN PRESS > RECORD THE LOCATION OF THE SECTOR WHICH CAUSED THE
THE HDA SHOULD ATTENPT TO STEP TO THE TRACK AND ERROR, THEN PRESS (ESCAPE>

AND SECTOR JUST SPECIFIED AND CONTINUGUSLY READ. PERFORN THE STEPS IN WERE X=TRACK, y=HEAD,
AND z=SECTOR FOR THE SECTOR WHICH CAUSED THE
BIC DEBUCCER TO PAUSE ON ERROR

: l

CONTINUE WITH GOSCILLOSCOPE SETUPOF
DIAGNGOSTIC PROCEDURE
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If you do not have a list of faulty sectors, then the

interrupter arm must have spent 1 minute or more over a track
during Scan. This probably means that the Pro-File had
difficulty reading a sector or sectors on that track. By
entering the commands specified at this step in the flowchart
into the Big Debugger program, you will cause the Big
Debugger program to read every sector in sequence and stop in
the event of an error.

When the program stops the test operation, the heads will be
positioned over the problem track, and the head for the disk
surface containing the problem track will be enabled. This
means that the analog signal from that track should
continuously be sent to TPl and 2 on the Analog PCB. Perform
the steps in the DPl.3 procedure to view the signal from this
track and determine if its display can provide you with a
clue as to what the problem is.

If you don't feel that the display of this track is providing
you with the syptoms you need to diagnose the problem, you
can press the <SPACE> bar to cause the Big Debugger program
to test the rest of the sectors until it finds another error.
View that tracks signal for symptoms in the same way ....
etc.

By entering the commands specified at this branch in
the flowchart into the Big Debugger program you will cause
the Big Debugger program to read one of the sectors that you
determined earlier in the flowchart might contain clues to
electronic problems in the Pro-File.

While the program continuously reads the specified sector,
the heads will be positioned over the problem sector's track,
and the head for the disk surface containing the problem
sector will be enabled. In DPl.3 you will find a procedure to
view the signal from this track.

If you position your timebase delay hilight over the analog
data read signal for this period and enter timebase delay
mode on your oscilloscope you will see an expanded display of
the questionable sector. Compare the display of the faulty
sector by itself with the faulty sector examples later in
this procedure to help you find the problem.

If you don't feel that the display of this sector is
providing you with any of the symptoms described in DP1l.3,
you can enter the commands necessary to have the Big Debugger
program continuously read the next faulty sector on your
list. View that sectors signal for symptoms in the same way
esee etc.
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JO VIEW THE TRACK BEING READ:

1. TURN ON THE OSCILLOSCOPE AMD ALLOU IT TO UARN UP FOR 15 MIMUTES

2. INITTALLY SET CHANMEL A (OR 1) ON THE OSCILLOSCOPE TO THE FOLLOUING:
A. VOLTS PER DIVISION CONTROL SETTING TO 1 VOLTS/DIV
B. AC COUPLING
C. COMNECT TO HOA ANALOG DATA - TP1 OR 2 ON ANALOGC PC8 (GROUMD THE PROBE)

3. SET CHAMMEL B (R 2) TO:
A. 0.5 VOLTS/OIV
8. AC COUPLING
C. COMKECT TO HDA VCO SIGHAL - TP3 OM AMALOG PCB (DO NOT GROUMD THE PRIBE)

4. USE EXTERMAL TRIGGER AND SET TIMEBASE TO:
A. 2 nSEC/DIV
B. CONMECT EXTERMAL TRIGGER TO INDEX PULSE - TP1 ON CONTROLLER PCB
C. AUTO TRIGCERIWG - ADJUST TRICGER LEVEL TO LOCK SIGNAL ON SCOPE

ADTE: TF THERE IS MO THDEX PULSE OR TP1 (CONTROLLER PCB), TRY USING TP9 (ON ANALOG PCB).
IT IS ACTUALLY THE IMDEX SIGNAL FRON THE HDA, IF IS MOT PRESENT, CHECK THE INDEX
SENSCR ADJUSTNENT DESCRIBED IN SECTION 2

J

QBERYE: THE SICNAL YOU ARE VIEVING SHOULD BE SINILAR TO THAT SHOMN IN THE PHOTOGRAPH
ON THE QPPOSITE PAGE.

10 VIEW THE SECTOR BEING READ:

5. WHILE IN THE MAIN TIMEBASE, POSITION AND ADJUST THE DELAYED TIMNEBASE HICHLIGHT
OVER THE PERIOD OF THE VCO CHARGE PUMP SIGMAL THAT IS ACTIVE (PROBABLY LOM AND
OSCILLATING, SIMILAR TO THE LOMER SIGNAL IN THE PHOTOGRAPH ON THE OPPOSITE PAGE).

6. ENTER THE DELAYED TINE BASE TO VIEW THE QUESTIONABLE SECTOR

QOSIRVE: THE SIGNAL YOU ARE VIEWING MAY BE CONPARED WITH THE NORNAL SIGNAL ILLUSTRATION
SHOUN OM PAGE 1.28.

7. VIEU THE EXAMPLE SICNALS IN THE FOLLOUING PAGES TO DETERMIME
A PROBLEN UITHIN THE PROFILE

CONTINUE WITH DIAGNOSTIC PROCEDURE
SIGNAL EXAMPLES
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At this point in the flowchart a head should be
enabled over a track containing a faulty sector. On your
oscilloscope display you should see a signal similar to that
in the figure shown below.

If you had a list of faulty sectors, then the Big Debugger
program should be continuously reading a faulty sector.
Notice the period in the VCO charge pump signal where it is
low and oscillating. The sector where the VCO charge pump
signal goes low is the sector that is being read.

If you position your delay trigger hilight over the analog
data read signal for this peri,od and enter delay trigger
mode on your oscilloscope you will see an expanded display of
the questionable sector. Compare the display of the faulty
sector by itself with the faulty sector examples later in
this procedure. If you find one that is similar, read the
corresponding explanation and if you wish perform the
recommended module replacement.

If you are viewing a questionable track and you don't know
which sector is bad, then use the delay trigger function on
your oscilloscope to view the sectors individually to
determine why the Pro-File had a problem with this track.

Note: A sector mark (sometimes called sector gap) separates
each sector as shown below. If you would like information on
the format used for the Pro-File refer to the Pro-File HDA
description in section 3.
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Diagnostic Procedure Example of a Narmal Track

TP1 displays a view of a
track of data An entire
track is shown between the
arrows. Amplitude is 2 v
peak to peak.

TP8 (YCO) is shown locking
in to read a sectar by the
lower arTow.

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: 2 msec/div

TP1 displays anocther look

at a normal track with a
higher amplitude of 2.4 v.
Note that there are 16
areas of no signal corres-
ponding to the sector marks.

TP8 (YCO) is not used here.

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: 2 msec/div
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Examples of a Normal Track

The amplitude voltage of an analog data signal from a normal
track can vary depending on the physical location of the
track, the Analog PCB, and what actual data has been written
to the HDA.

The photos shown at the left are two characteristic normal
tracks which show a possible variation in amplitude voltage.
The upper photo displays an amplitude of about 2 volts peak
to peak, the lower amplitude 2.4 volts.

Each track contains 16 sectors separated by a sector mark,
but at this timebase the photo actually shows more than the
16 sectors.

This is because the period of signal displayed at this
timebase is longer than the period of time that it takes to
read one complete track, so the beginning of the same track
is displayed as the disk begins its next rotation.

One complete track is shown between the arrows.

Note: Careful examination of the upper photo shows the VCO

charge pump circuitry locking in on the sector 1nd1cated by
the lower arrow.
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EXPANDED VIEW OF ONE SECTOR (TP 1 or 2)

| ﬂ
s P r

spiice

BYtSS  gector Data Block Fleld Bytes Bytes
Heeger  SYC
Flela  Bytes

EXPANDED VIEW OF VCO CHARGE PUMP SIGNAL (TP8)
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THE OSCILLATIONS SHOULD OCCLR OMLY FOR THE SECTUR BEING READg
THE VOLTAGE LEVEL THEY OCCUR AT DEPENDS ON THE SPEED ADJUSTMENT
ON THE HDA MOTOR CONTROL PCB (THE TLLUSTRAION DEPICTS A SIGNAL

RIDING ON A NEGATIVE LEVEL, AS MOST WILL)
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Examples of a Normal Sector

As explained in the previous example of a normal track, the
amplitude voltage of an analog data signal from a normal
track can vary depending on the physical location of the

track, the Analog PCB, and what actual data has been written
to the HDA.

The illustration at the left shows a typical view of a normal
sector's analog signal. The amplitude of a sector can vary
from about 1.1 volts to over 2 volts.

The flared "bell" shape at the beginning of each sector, is a
normal characteristic caused by the AGC (Automatic Gain
Control) circuitry as it adjusts for the gain of the analog
read signal from the head. If the bell shape is missing, the
technician might suspect a faulty Analog PCB.

The Sync bytes and Sector Header field at the beginning of
the sector are written during formatting, and should never be
written over after formatting. The Write Splice is the point
at which the Pro-File will normally begin to write a data
block into the sector.

When the Pro-File reads a data block from a sector the data
block field may not be in exact sync with the Sector Header
field, so additional sync bytes are needed after the Write
Splice, for the Pro-File to sync to the data field.

Notice that the VCO charge pump signal at TP8 goes low only
for the sector being read. The oscillations that occur while
the charge pump signal is low reflect the changes the VCO
(Voltage Controlled Oscillator) makes to sync with the clock
in the analog data signal read from the HDA (TP 1 or 2).
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Diagnostic Procedure Example of a Narmal VCO
Signal

TP1 displays a partial view
of a track of data The
Profile has been told to read
the sectar of data shown by
arrow.

TP8 (YCO) shows a signal
corresponding to the sector
read. This signal "locks"™ to
the data

Scope Settings:

TP1 - 1 volt/div

TP8 - 2 volt/div
Timebase: 1 msec/div

TP1 displays a larger view
of the sectar being read.

TP8 (VCO) shows a mare
detailed look at the signal
produced at TP8. Each
increase and decrease in
signal amplitude corres-
ponds to the data signal at
TPL

Scope Settings:

TP1 - 1 volt/div

TP8 - .2 volt/div
Timebase: .2 msec/div

Pro-File Troubleshooting rev. 10-12-83 page 1.30



Example of a Normal VCO charge pump Signal

As explained in this flowchart's introduction, the VCO charge
pump signal at TP8 enables the VCO (Voltage Controlled
Oscillator) on the Analog PCB to synchronize to the data
written on the disk.

The voltage level at TP8 causes the VCO to increase or
decrease its output frequency.

When the Z8 wishes to read a sector on a track this signal
will go low and then oscillate. This means it is now
controlling the correction of the VCO as needed during the
reading of the sector.

After the sector is read, the 28 will direct the signal to go
high again since there is no longer any data to be synced to.

The upper photo shown at the left shows a view of about half
of a normal track. The Pro-File was told (using the Big
Debugger Program) to read the sector continuously. No read

errors occurred despite the large amplitude signal seen on
TP8.

The lower photo displays an enlarged view of the sector being
read above. Note that the changes in peaks in the data signal
at TPl correspond to the peaks in the VCO charge pump signal
in TP8. An even larger view of the signals would show this
more clearly.
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Example of a Damaged
Track

TP1 displays a view of a
track of data. There appears
to be extra sectors if you
count the extra pesaks.

TP8 (VCO) attempted to lock
to the data present on the
track, but was unable to
confirm amny good sectors.

Scope_Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: 2 msec/div

JP1 displays a closer view
of some of the sectars of
the track. Several sectors
appesar to be normal, but
have actually been damaged.

TP8 (¥CO) could not lock to
the damaged the sectors.

Scope_Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: .5 msec/div
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Example of Damaged Track

As described in the Pro-File HDA Format description in
section 3, sector marks divide each track into 16 separate
sectors. The Controller PCB expects the sectors to be in a
certain location with respect to the sector marks.

The upper photo shown at the left shows an entire track of
data with uneven length sectors (they should all be the same
length), and extra pulses (TPl). A normal sector would occur
where the VCO charge pump (at TP8) shows the amplitude in the
negative direction (down).

The Pro-File was instructed to read all the sectors of the
track with the Big Debugger program, what is shown is every
other sector being read. The lower photo shows an enlarged
view of the track analog signal displaying areas which appear
to be similar to a normal sector, but are actually damaged.

There are extra areas of no signal similar to a normal sector
mark at the end of some of the sectors, and areas with
multiple sector marks at the beginning of the sector (refer
to lower arrow).

At this point, the technician would normally suspect the
system 28 as the cause of the damaged tracks. This is because
the 28 has historically been the most common failed component
in the Pro-File. Yet, this Pro-File already had a masked
version of the system 28 installed on the Controller PCB.

So it is a possibility that the Controller PCB is really at
fault, not the Z8. Since the 28 had already been replaced
during the upgrade procedures, it was decided to reformat the
HDA (correcting the track damage in the format), and run FST
for 15 minutes to see if the track damage would reoccur. A
replacement system Z8 was installed, the system upgraded, and
the HDA reformatted.

After running FST for 10 minutes, the Pro-File began to
produce errors: (Refer to page 2.37 for a list of errors and
criteria for failure)

04 00 00 0O
05 00 00 00
15 80 00 00

The Pro-File was stopped and the Controller PCB replaced.
(The original 28 was reinstalled into the new Controller PCB)
and the 15 minute FST rerun. No additional errors occurred
even after 48 hours, so it was assumed that the Controller
PCB somehow produced the damaged tracks.
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Example of Damaged Data
fxeas on Track

TP1 displays a view of a
track of deta There are
missing sectar marks and
other strange areas on the
track.

IP8 (VCO) is not used here.

Scope Settings:
TP1 - 1 volt/div
TP8 - 5 valt/div
Timebase: 2 msec/div

TP1 displays a closer look
at one of the areas of the
damaged track. The arrow
points to where a sectar
mark is missing.

TP8 (YCO) is not used here.

Scope_Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: .5 msec/div

Pro-File Troubleshooting rev. 10-12-83 page 1.34



Example of Damaged Areas within a Track

As described in the Pro-File HDA Format, page 3.1l1, sector
marks divide each track into 16 separate sectors. The
Controller PCB expects the sectors to be in a certain
location with respect to the sector marks.

The upper photo shown at the left shows an entire track of
data between the two arrows with missing sector marks and
other abnormal areas (TPl).

The damaged track was quickly found by using the Big Debugger
program to scan from track 0 to park position, (type the
command <R +T PE X>, refer to the Big Debugger description in
section 2 if more instruction is needed).

The Debugger program stopped the heads at this track when it
detected a read error. By looking at the signal at TPl, some
abnormalities were seen.

The lower photo shows a enlarged view of a portion of the
track in the upper photo. The arrow points to where a sector
mark has been written over.

This kind of signal pattern is another probable
characteristic of a system 28 failure. The sector mark was
written over and the data put down in such a way so that it
could not be read again.

Once the sector mark information is damaged in this way,
there is no possible way for the Pro-File to rewrite the
sector mark without reformatting.

The diagnostics internal to the Pro-File would probably spare
this area under normal circumstances. The HDA must be
reformatted to establish the normal sector information
(however, this will destroy any data).

During a scan after powering on, the interrupter stopped
momentarily at this track location while the 728 made attempts
to read the damaged sectors.

The sectors on this track were not present in the spares
table bad sector list after running the Quick Debugger
program.

In a case such as this the only way to continuously find and
read the faulty track is to run the Big Debugger program and

have it pause on any error. At that point, look at the signal
and try to determine the problem.
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Diagnostic Procedure Example of a Damaged

Track and Sectors

TP1 displays a partial view

of a track of data. There is
one narmal sector of data
shown by the arrow. The other
sectors have been overwritten
with an abnarmal pulse in
various places.

TP8 (VCO) could not lock to
the abnormal sectors.

Scope Settings:

TP1 - 1 volt/div

TP8 - 5 volt/div
Timebase: 5 msec/div

TP1 displays a larger view
of the damaged sector.

TP8 (YCO) is not used here.

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: .2 msec/div

2. Controller PCB
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Example of Damaged Track and Sectors

The upper photo shown at the left shows a partial track of
data with one normal sector occurring in the center of the
photo.

The other sectors have what appears to be an extra sector
mark written in the middle. Not only is the extra sector mark

in the wrong position, the width of the sector mark is about
three times normal.

The 28 became confused when reading this sector because of
the extra sector marks.

The lower photo shows another track on the HDA with a similar
problem (an extra apparent sector mark).

At this point, one should normally suspect the system Z8 as
the cause of the damaged sectors.

The problem Pro-File originally had a piggyback system 28
installed, so there was a very good chance that the 28 would
be the problem.

The Pro-File PCBs were upgraded and the HDA reformatted
normally. A 15 minute FST run produced no errors, so the test
was continued for 48 hours. No errors occurred.

(except an occasional read error - 08 00 00 00; refer to page

2.37 for a list of errors and how many of a type are
acceptable)
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Diagnostic Procedure Example of Cleared Data

Areas on Track

TP1 displays a view of a
track of data. About a 1/4

of the track has been wiped
to a constant AC signal. There
are no signs of data in this
area

TP8 (YCO) is nat used here.

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: 2 msec/div

TP1 displays ancther track
which has been completely
cleared of any data accept
for one small disturbance.
An normal track would be
between the arrows.

TP8 (VCO) is not used here.

Scope Settings:
TP1 - 1 volt/div
TP8 - .5 volt/div

Timebase: 2 msec/div

Analog PCB

2. Controller PCB
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Example of Cleared Data Areas on Track

The upper photo shown at the left shows an entire track of
data between the two arrows with about 1/4 of the track
damaged.

The sectors in the damaged area have been cleared to a
continuous level AC signal by some unknown scurce, probably
the system Z8. Both the sector marks and data areas are
nissing.

The lower photo shows another track on the same HDA which has
been cleared completely of any data and sector marks.

Each signal displays a condition where the HDA wrote a
continuous AC signal without using the sector marks as an
indizator of where to write.

is no way {or the Pro-File to repair the cdamaged areas
.t the tecanician refcrm.atting the HDA.

Charnces are very good that the system Z8 Zunctioned
2% ormally and c-used the Pro-File to write over the data
signal; so this wouid be a good choice for the bad module.

It is also possible that the Controller or Analog PCB could
be the cause of the problem because there could have been a
short which may have caused the write circuit to malfunction.

For example, a DC voltage shorted to one of the disc heads on
the HDA, while the heads were positioned over a track might
cause the head to perform a DC erase of the entire track.

This kind of erase would only take about 17 milliseconds to
happen (one disc revolution). But if this happened, the
signal would be a low amplitude signal, much like a
continuous sector mark, etc.
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Diagnostic Procedure Example of Offtrack Signal

TP1 displays a view of a
track of data. There are 3
sectors which have been

damaged.

TPg (YCO) was nct able to
lock on to this kind of
abnormal deta signal at TP1

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: 2 msec/div

TP1 displays a closer view
of some of the sectars of
the track, including the bad
area. The signal shows that
two sectars have actually
been damaged.

TP8 (VCO) is not used here.

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: .5 msec/div
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Example of Offtrack Signal

As described in the physical description of the Pro-%ile HDA
format in section 3 of this manual, the data areas are
written on the disc surfaces in tracks, and the 28 performs
the Seek routine to cause the stepper motor to move the heads
over the target track to access data. The number of step
pulses the 28 sends to the stepper motor determines how far
the head will move and so which track it will be over. (For
an explianation of the Seek routine refer to the Firmware
Routines description in section 3.) Because the control
system is of open loop nature, (i.e. there is little feedback
telling the Ccatroller PCB where the disc heads are
physically located) both mechanical and electronic offtrack
problems can occur.

A mechanical offtrack problem within the HDA can be caused by
several things. The stepper motor controlling the position of
the heads can become inaccurate placing the heads slightly
offtrack either way. The metal band which pulls the heads
bzck =2nd forth can become torn or damaged resulting in poor
placem=2nt of the heads. The mechanical assembly holding the
bearings for tie novement of the heads can become distorted
causing every crach to he shifted one way. Or the HDA stepper
motor could havae a hysteresis problem. Any of these problems
can only be corrected by replacing the HDA.

An electronic problam can resemble that of a mechanical one,
except that there is generally no permanent damage done to
the EDA. After reformatting, the HDA can be returned to
normal service, as long &s the problem has bheen eliminated
from the system. If the system Z8 was an older revision
piggyback type, then it is probably the bad component. This
is because the Z8 has historically been the most common
failed component in the Pro-File.

Another electronic failure that can cause an offtrack problem
is the Controller PCB.

The upper photo shows three sectors which have been damaged
by the system Z8 microprocessor by writing the data in an
offtrack position. The lower photo shows a closeup of the
analog signal where two sectors have actually been damaged.
By telling the system to attempt to read the sector
continuously, and carefully and gently moving the interrupter
arm towards the target track, the signal became normal. This
confirmed the fact that the sectors were written offtrack. By
replacing the piggyback system Z8 with a masked ROM version,
reformatting the HDA the problem disappeared. This. was
confirmed by running the Pro-File on FST for 48 hours.
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_DEQHOStiQ Procedure Example of Bad Media

TP1 displays a closer view
of a suspected bad area of

a track. In about the middle
of the sector there appesrs
to be a section missing some
TPl magnetic material.

TP8 (VCO) does not show any
TP8{ particular abnarmality.

Scope_Settings:

TP1 - 1 volt/div

TP8 - 5 volt/div
Timebase: .1 msec/div

TP1 -displays a larger view

of the sector shown above.
On closer examination, the
dead area sppesars &8s a
sector mark, except much
smaller in width.

TP1

TP8 | TP8 (VCO) displays as flat
signal, as it would between
namal sector marks

Scope_Settings:

TP1 - 1 volt/div

TP8 - 5 volt/div
Timebase: 01 msec/div

1
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Example of Bad Media

Bad Media is an example of where the HDA disk surface coating
has been damaged by either a defect in the magnetic coating
or a scratch due to head contact with the media. There are a
limited number of allowable defects per disk surface. These
defects (hard errors) are defined as < 2 bytes in length. The
total number of defects 1is:

Per Drive 32 errors total
Per Surface 8 errors total
Track O No errors allcwed

The HDA disk drive uses two double sided 5-1/4 inch cdiscs
coated with an iron oxide base material as the recording
media. “he disc dimensions are 40mm inside diameter and 130
mm cutside diameter. The thickness of the magnetic coating
increases linearly from 20 microinches to 40 microinches at
the cutside diaseter. The disk surface is coated with a
Teflon lubricent 40 to 60 angstroms in thickness. (an
angstrorm = 0.0000000004 inches)

The media deafect shown at left was detected by looking at the
spares list of supposedly bad sectors, created by the Quick
Debugger progran and then telling the Big Debugger program to
continuously read the suspect sector.

An initial view of the track looked completely normal, except
for th: fact that one of thz sectors produced an error when
r2ading.

By displaying the whole sector, there appeared to be a small
area of no signal present (Refer to upper photo). Closer
examinaticn (by using the delay trigger function of the
oscilloscope) of the suspect area of the ssctor, shows a
total loss of signal in this area (lower photo).

If bad media is suspected an attempt should be made to write
data to the sector(s) in question before the conclusion can
be made that the suspect area is actually a media problem.

The Big Debugger allows the technician to read a sector into
the computer buffer and write the sector back out to the
'bad' sector on the Pro-File. (Refer to page 2.40, for

instructions on the Big Debugger program. Use the command <W>
to write.)

If the number of total errors incurred by reading the media
is greater than or equal to the total number of errors shown
above, then the HDA should be rejected as defective.
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Example of Abnormal VCO
Signal at TP8

JP1 displays a view of a

track of data. (The entire

track eppears between the
two arrows)

TP1| IP8 (YCO) displays a very
high amplitude signal (2v).
This abnoimal voltage is
due to the errors occurring
when reading.

TP8]| Scope Settings:
TP1 - 1 volt/div
TP8 - .5 volt/div
Timebase: 2 msec/div

TP1 displays a closer view
of one of the sectars of a
track. This sector (and all
others of the track) has been
TP1} written offtrack.

TP8 (YCO) tries to carrect

far the offtrack condition by
TPg] boosting its amplitude voltage.

This effect is seen at the left.

TP1 - 1 volt/div
TP8 - 5 volt/div
Timebase: .2 msec/div
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Example of Abnormal VCO charge pump Signal

During a normal read operation, the Pro-File locks to the
analog data signal by comparing the phase of the clock in the
analog read signal with the phase of the VCO. If the VCO
leads or lags the analog data clock a positive or negative
correction voltage is stored in the charge pump capacitor.
The charge on this capacitor is the voltage controlling the
VCO, and can be seen at TP8 on the Analog PCB (usually + 1
volt Peak to Peak).

To change the frequency, the Pro-File changes an input
voltage to the VCO.

If the VCO charge pump signal (TP8) is observed along with
the cata signal (TPl) and a large deviation in VCO charge
pump voltage appears (similar to the spikes in the upper
photo}, the VCO circuitry on the Analog PCB could be causing
the abnormal VCO charge pump voltage to occur.

By changing the timebase to read a single sector (the lower
photo), notice that both the analog data signal at TPl and
the VCO charge pump voltage at TP8 appear abnormal.

TPl displays an offtrack condition (noted by the pinching of
the signal following the sectcr mark), where thes head is not
positicned directly over the written data signal.

This offtrack condition can be either caused by an electronic
or HDA related failures. (There are more examples of an
offtracik data signal earlier in this procedurc.)

As it turned out, every track on the particular HDA which
produced this picture showed an analog data signal similar to
TPl (in the iower photo).

Because every sector of every track on the HDA was offtrack,
it might be concluded that the HDA is bad because of the
consistency in head misalignment.

The problem could be remedied by reformatting, but this would
not be « good thing to do as the reason why the Pro-File went
offtrack is not known. (Unknown damage internal to the HDA
itself)
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Diagnostic Procedure

Pro-File Troubleshooting

rev.

10-12-83

Example of Abnormal AGC
(Automatic Gain Control)

TP1 displays a view of a
track of data. The track
amplitude is about half the
expected value of 2 mv p-p.

PR
o~

TP8 (YCO) is not used here

Scope Settings:

TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: 2 msec/div

TP1 displays a closer view
of some of the sectars of
the track. Note that the
sectors don't have the bell
shape near the sector mark.

TP8 (YCO) is not used here.
Scope Settings:
TP1 - 1 volt/div

TP8 - .5 volt/div
Timebase: Yariable
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Example of Abnormal AGC

A normal data signal read at Test Points 1 & 2 on the Analog
PCB have an average amplitude voltage of about 2 volts peak
to peak.

If there is a malfunction in the amplifier circuits between

the disc heads and TPl & 2, the signal amplitude can be much
less. For example, the analog to digital conversion circuits
may be able to operate with voitages as low as 1.1 volt Peeak
to Peak.

Below 1.1 volt the analog circuitry just does not get a large
enough amplitude signal to functicn.

The AGC circuitry was added to overcome normal changes in
signal as the head seeks back and forth between the inner and
outer tracks.

Decreases in th<e thickness of wmcdia coating or head flying
height tend to cancel a loss in signal. Inner tracks will
usually have the lowest eanplitude signals.

In the upper phroto at the left, the AGC circuitry was not
functioning correctly as the amplitucde was about 1 volt peeak
to peak.

After power up, the interrurnter began to scan ncrmally until
about track 100, when t-e scan stopped. :

Several hours later the interrupter was still stopped on the
same track, unable to read the data present there.

The lower photo shows an expanded view of one entire sector
from another track. Note that the normal flared shape present
immediately after the sector mark is missing.

This missing "bell" shape is a characteristic of a faulty AGC
circuit on the Analoy PCB.

The Analog PCB was replaced and the Pro-File functioned
normally.
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HOW TO USE THIS SECTION:

This section contains the removal/replacement, check and

adjustment, and software operation procedures you will need
to repair the Pro-File.

If you are unsure which procedure to perform, go to the

troubleshooting procedure in the Troubleshooting Section and
follow the directions.
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PROFILE MODULE REMOVAL AND REPLACEMENT PROCEDURES

INTRODUCTION

The following equipment will be needed in these procedures:

Diagonal cutters ("dikes") Protective Pad
Tie Wraps Medium Phillips Screwdriver
Small Flatblade Screwdriver Needlenose pliers

CAUTION: The ProFile is a mechanical device with motors
and moving parts. Rough handling such as dropping the
drive, sharply jarring it or allowing heavy objects to
fall on it can cause a malfunction. Whenever it is

necessary to turn the ProFile over, be sure to rest it on
a protective pad.

UNDER NO CIRCUMSTANCES SHOULD THE HDA BE ENTERED!

/ Interface Card

y

%

FIGURE 1
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A. THE PRO-FILE COVER

Removing the Cover:

1. Make sure the ProFile is turned off. Disconnect the
power cord and interface cable (ribbon cable) from
the back of the ProFile.

2. Turn the ProFile over, lay it on the protective pad,
and remove the three Phillips-head screws from
beneath the front panel (Figure 2, #1).

3. Turn the ProFile right side up; loosen but do not
remove the four screws on the back of the unit
(Figure 3, #1).

4. Carefully pull out the lip on the bottom of the cover
to disconnect it from the frame.

5. Take care not to pull on the LED cable as you
carefully lift the cover off and rest it on the far
side of the case, .

6. Unplug the LED cable from its socket on the
controller PCB (Figure 4, #1).

Reinstalling the Cover:

1. Attach the LED cable to its connector on the
controller PCB (Figure 5). Make sure the LED cable
exits down and away from the PCB (Figure 5, #1).

2. Replace the ProFile cover. (Hints: The four slots on
the back of the cover fit between the inner and outer
rear plates, over the four loosened screws. Line up
the back first; then pull the cover gently forward
and down. Check around the cover to make sure the
LED cable isn't caught between the cover and the
base; then tighten the four rear-plate screws.)

3. Turn the ProFile over and replace the three screws on
the front edge (Fig. 2).

4. Turn the ProFile right side up. Reinstall the power
cord and the interface cable.
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B. THE READY L.E.D.

Removing Ready LED:

1.

7.

Remove the ProFile cover and disconnect the LED cable
from the controller PCB. Lay the cover flat, as in
Figure 6.

Cut off the white plastic tie (Figure 7, #3) that
holds the LED cable to the white holder in the cover
(Figure 7, #2).

Remove the other end of the LED cable from the other
holder in the cover. (On some ProFiles, this holder
will be a clamp like the one shown in Figure 6, #1;
on others, it will be like the one shown in Figure
7-)

With a flathead screwdriver, pry the cable clamp off
the back of the LED (Figure 8, #1) and slide it down
the cable, out of the way.

Gently push a few inches of the cable out through the
slot in the cover, as shown in Figure 9.

NOTE: You may have to remove the "ready" label around
the LED opening on the cover to free the LED.

Around the red LED is a small black plastic mount.
Remove the mount (Figure 9, #1) by pushing out its
side flaps and sliding it off the LED.

Pull the cable back through the hole in the case.

Installing the Ready LED:

8.

10.

11.

12.

Thread the LED cable through the opening in the
cover, and place the small black plastic mount on the
LED (see Figure 9, #1). Then pull the cable back
through the opening until the LED fits in its slot.
Replace the "ready" label.

Push the cable clamp (Figure 7, #1) up to the cover
until it holds the cable steady.

Place the LED cable against the white plastic holder
and fasten it with a tie wrap (Figure 7, #2 and 3).

Place the cable in the other holder (Figure 6, #1),
using a tie wrap if necessary. Cut off excess tie
wrap.

Connect the LED cable to the controller PCB (Fig. 10)
and reinstall the cover.
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C. THE CONTROLLER PCB
Replacing the 014 PCB: .
l. Remove the cover and disconnect the LED from the
controller PCB.

2. Disconnect the ribbon cable (Figure 11, #1) and (as
far as you can) the orange Mylar motor control cable
(Figure 11, #2) from the controller PCB. (You can
finish disconnecting the motor control cable more
easily after taking the PCB out.) NOTE: Do not pull
on the ribbon cable (analog-to-controller cable).
Push and wiggle the grey plastic connector until it
comes free of the PCB.

3. Remove the long screw at the middle rear of the
controller PCB (Figure 11, #3).

4. Use the needlenose pliers to push in the flanges of
each of the five plastic stand-offs (Figure 11, #4),
to release the PCB. NOTE: Some PCBs will have two
additional stand-offs, or two screws to remove, as
shown in Figure 11, #5.

5. Lift the controller PCB forward and up off the power
supply - you may have to push out on the rear plate
to free the interface cable connector (Figure 11,
$#6), and finish disconnecting the motor control
cable. Set the PCB aside. NOTE: When you lift off
the controller PCB, you will see a loose metal spacer
under the spot where you removed the long screw.
Save this spacer for use with the new PCB.

Installing the New PCB:
6. Holding the controller PCB over the power supply,
position the interface cable connector (Fig. 10, #6)
in its slot in the rear plate.

7. Position the controller PCB over the five plastic
stand-offs, but don't push it down yet.

8. Connect a) the orange Mylar motor control cable and
b) the analog-to-controller ribbon cable.

9. Slide the metal spacer under the PCB so that it is
underneath the rear, middle screw hole. Insert the
long screw through the hole and the spacer without
tightening it.

10. Gently push the PCB down until the stand-offs hold it
firmly in place; then tighten the long screw.

11. Connect the LED cable and replace the cover.
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D. THE POWER SUPPLY
Removing the 014 Power Supply

1.

2.

Remove the cover, disconnect the LED cable and remove
the controller PCB.

Disconnect the small white power supply plug (between
the power supply and the HDA) from its mate (Figure
12, #1).

Turn the ProFile over and rest it on a foam pad.
Remove the four screws that hold the power supply
onto the bottom of the ProFile case (Figure 13, #1).

Hold the power supply in place as you turn the
ProFile right side up. Position it with its rear
plates facing you. Find the longer of the two rear
plates, remove the two screws that hold it on (Figure
14, #1), and remove the plate (Figure 14, #2).

Remove the four screws that hold the power supply to
the inner rear plate (Figure 15, #1), and 1lift out
the power supply.

Installing the New Power Supply

1.

5.
6.

Position the power supply unit in the ProFile frame
so that the two cables come out toward the HDA. Line
up the four screw holes in the back of the power
supply with the four lower holes in the inner rear
plate; install the four screws.

Replace the outer rear plate. Insert the two
mounting screws that hold this plate to the inner
rear plate, but don't tighten them all the way.

Connect the two-pronged power supply cable to its

mate from the HDA (Figure 12, #1); reconnect them

behind the orange Mylar cable (i.e., closer to the
HDA).

Holding the power supply in place, turn the ProFile
over onto the workpad. Replace the four screws that
hold the power supply to the bottom of the case.
Turn the ProFile right side up.

Reinstall the controller PCB.

Connect the LED cable to the controller PCB and put
the ProFile cover back on.
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E. THE HARD DISK ASSEMBLY (HDA), AND ANALOG PCB

Removing the 01ld HDA and Analog PCB:

1.

3.

Remove the cover, disconnect the LED cable, and
disconnect the cables that connect the HDA to the
power supply and controller PCB.

Turn the ProFile over and rest it on the protective
pad. Remove the four screws that mount the HDA to
the ProFile housing (Figure 15, #1).

Carefully 1lift the housing up and off. Keep the HDA
on the protective pad.

Removing 0l1d the Analog PCB:

1.

2.

Turn the HDA so that the ribbon cable comes out to
your right.

If there is a metal bar across the front of the
analog PCB as shown in Figure 16, #1, or over the top
of the analog PCB, remove the screws that hold the
bar in place and set the bar aside. NOTE: This bar
does not exist on later models.

Three small cables (Figure 17, #2, 3, 4) connect to
one side of the PCB. The plug and socket of each
cable should bear a corresponding number, so that you
can tell which plug goes in which socket. If such
numbers are not present, write them in with a marker.

Carefully disconnect all five cables from the analog
PCB:

1. 1Index cable (Figure 17, #2)

2. Stepper motor cable (Figure 17, #3)

3. Track 0 cable (Figure 17, #4)

4. Head cable (Figure 17, #5)

5. Analog-to-controller cable (Figure 17, #6)

Turn the HDA so that the rounded side is facing you,
and remove the ground strap (Figure 18, #1) by
grasping its plug firmly with the needlenose pliers
and pulling.

CAUTION: This is a short wire and its connection is
tight. Use minimum force to prevent ripping it off
the analog PCB.

Remove the four Phillips-head mounting screws from
the analog PCB (Figure 17, #1).

Gently squeeze outward on the rails (Figure 17, #7)
and lift the analog PCB from the HDA.
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Installing the New Analog PCB:

8.

10.

11.

12.

13.

14.

Slide the analog PCB back under the rails. Line up
the holes in the PCB with the screw holes on the
rail.

Reconnect the analog-to-controller (ribbon) cable.
(Do not use the arrow on the ribbon cable connector
as a guide to- connecting it. The ribbon cable should
exit down and away from the analog PCB, and the side
of the connector where the ribbon cable curls over a
bar should be on top.)

Reconnect the other four cables. Check to make sure
they are connected to the right plugs.

Replace the four Phillips-head mounting screws in the
analog PCB.

Reconnect the ground strap.

If there was a metal bar over the rail, replace it
and reinstall its screws.

Reinstall the HDA, reconnect all cables, and replace
the cover.

Reinstalling the HDA:

1.

2.

4.

Turn the HDA so that the ribbon cable comes out to
your right.

Place the ProFile case over the analog PCB (see
Figure 19: the rear plates of the case should be on
the far side of the HDA). Line up the screw holes in
the case with the screw holes in the railings over
the analog PCB (Figure 19, #1).

Reinstall the screws.
Turn the ProFile right-side up, with the rear plate

facing you. (The ribbon cable should now extend out
from the bottom of the HDA.)
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1.

3.

F. THE MOTOR CONTROL PCB

Remove the HDA and the Analog PCB as described in the HDA
and Analog PCB Removal/Replacement procedure found in this
section.

Refer to the illustrations on the opposite page to
identify whether you have an old or new Motor control PCB.
Your replacement motor control PCB should always be a new
revision.

*** If you have an old motor control PCB, then you must
remove the brake on the HDA in addition to removing the
motor control PCB.

*** If you have a new motor control PCB then Pl may be a 7
pin Molex plug fitting on J1 a 6 pin jack. In this
case pin 1 on the plug will be the extra pin with pins
2 through 7 of the plug fitting onto pins 1 through 6
of the jack.

Remove the motor control PCB by disconnecting all plugs,
and removing the 2 screws fastening it to the HDA main
assembly.

Reinstall the motor control PCB by reconnecting the plugs,
and reinstalling the 2 screws to fasten the PCB to the HDA
main assembly.
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CONTROLLER BOARD UPGRADE PROCEDURE

The following equipment may be needed for this procedure:

PART APPLE PART NUMBER
5.1K ohm Resistor (1) 101-4512

0.1 microfarad Capacitors (2) 130-0007

1K ohm Resistor +5% (1) 101-4102

6.36 X 5/16 Standoff (1) 860-0213

Masked Z8 Microprocessor (1) 341-0171-A

330 ohm DIP Packs (2) 112-0105

Identify the Rev level etched on both sides of the PCB.
Refer to the illustration on the opposite page for the
location of the items mentioned in the following discussion.
If the Rev is 820-0055 Rev A, B, C, or D then perform the
following checks and upgrades.

(There are a few controller PCBs in the field that do not
have the 820-0055 number etched on the PCB. These PCBs
should be replaced with an 820-0055 rev PCB.)

A. Solder a 5.l1K ohm resister (PN 101-4512) between pins 1
and 3 of connector P3 on the controller bd.

B. Solder a 0.1 uf capacitor (PN 130-0007) between pins 3
and 5 of connector P3 on the controller.

C. Solder a 0.1 uf capacitor (PN 130-0007) between the
upper lead of R14 (U40 pin 2) and the bottom lead of
C36 (ground).

D. Check that R15 is present on the PCB. If Rl15 is
missing or one lead is cut then replace it with a 1K
ohm 5% resister (PN 101-4102).

E. Check that the metal standoff between the controller
PCB and the power supply assembly is 5/16" in length.
If it is not, replace it with a 6-36 X 5/16" standoff
(PN 860-0213).

F. Check that Ul and U2 on the controller PCB are between
330 and 332 ohm DIP packages. If they are any other
value, then replace them with 330 ohm DIP packages.
(You may wish to verify the resistance of the current
DIP packages with an ohm meter.)

G. Check the 28. If it is the piggyback version then

replace it with the latest mask version (no piggyback)
(PN 341-0171-3).
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ANALOG BOARD UPGRADE PROCEDURE

The following equipment may be needed to perform this
procedure:

PART APPLE P/N
20mm section of 26 to 30 gauge insulated wire N/A
12mm section of 26 to 30 gauge insulated wire N/A
3.9K ohm Resistors (2) 101-4392

1. 1Identify the rev level of the PCB. The PCB part number
is etched at the bottom left on both sides of the PCB.
The number will be either 820-0054-A (rev A) or 820-0054-
D (rev D). (No rev "B" or rev "C" PCBs were ever made for
production) There are a few older analog PCBs in the
field that do not have the 820-0054 number and alphabetic
(i.e A, or D) identifier etched on the PCB. These should
be replaced with rev "A" or "D" PCBs.

2. Locate device U2 and tufn the PCB over.

3. If the PCB is rev "D", this will be the final step (skip
step 4). If the PCB is rev "A" perform both this step and
step 4.

A. Solder an insulated wire approximately 3/4 (15mm)
long from pin 1 of U2 to pin 10 of U2.

B. Solder a 3.9K ohm resistor (Apple PN 101-4392)
between pin 10 of U2 and +5V. This will be designated
R118 on updated schematics.

C. Solder a second 3.9K ohm resistor from pin 4 of U2 to
+5V. Ths will be designated R119 on updated
schematics.

4. Solder an insulated wire approximately 1/2" (9.5mm) long
from pin 4 of U2 to pin 13 of U2.

Underside of Anaigg PCB Location U2

R118 pin 10 to +5V

Jumper pin 4 to pin 13
(rev A PCBs only)

Jumper pin 1 to pin 10

R119 pin 4 to +5V
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HDA SPEED CHECK AND ADJUSTMENT PROCEDURE

The following equipment will be needed to perform this
procedure: .

Frequency Counter and probes
Anti-sabotage Sealant (e.g. glyptol)
Tweaker (1) for adjusting potentiometers

Note: If you need instructions for any removal/replacement,
you can find them in the Module Removal/Replacement
Procedures part of this section.

To CHECK:

(1)
(2)

(3)
(4)

Remove the cover from the Profile.

Connect the black lead from the frequency counter to
a ground point on the analog PCB. Connect the red
lead to TP-1 on the Controller PCB.

Set the frequency counter to read Per. A @ 10 hz.

Turn on the Profile and allow 30 seconds for the HDA
motor to get up to speed. The frequency counter
should be showing the motor speed to be within 1% of
16667 ms. (16500 to 16832 ms.) If the motor speed
is not within this range then perform the adjustment
procedure below. If the motor speed is within the
proper range reinstall the HDA assembly and cover on
the Profile.

To ADJUST:

(1)

(2)

(3)

(4)

(5)

Service

Remove the HDA assembly from the Profile. Once
removed, reconnect the ribbon cable from the HDA to
P2 on the Controller PCB, and power connector P4
from the Power Supply to the HDA.

Locate the trimmer potentiometer positioned near the
ground strap on the Analog PCB by P4.

Adjust the trimmer potentiometer until the HDA motor
speed is within range (after each turn of the
potentiometer allow time for the motor speed to
settle).

Once the motor is within the specified limits, lock
the adjusting screw on the trimmer pot with anti-
sabotage sealant.

Reinstall the HDA assembly and cover.
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INDEX CHECK AND ADJUSTMENT PROCEDURE

The following equipment will be needed to perform this
procedure:

5/64 Allen (hex) driver
.030 inch flat gauge

Note: If you need instructions for any removal/replacement,
you can find them in the Module Removal/Replacement
Procedures part of this section.

To CHECK:

(1) Remove the Cover, and then the HDA assembly, from
the Profile.

(2) Remove the Analog PCB from the HDA.

(3) Turn the HDA upside down in front of you. Locate the
index mechanism as shown in figure 1 below.

(4) Rotate the spindle motor until the silver index tab
on the spindle motor is aligned with the index
sensor.

(5) Slide the gauge into the gap between the silver
index tab on the spindle motor and the index sensor.
If the gap is too small for the gauge, or the gauge
is not snugly held in the gap, perform the
adjustment below. If the gap is OK, reinstall the
Analog PCB on the HDA assembly and the HDA assembly
in the Profile. Then reinstall the Cover.

INDEX MECHANISM

Index Tab /——— Mounting Screw
| ®

@
Spindle Motor + %_}——;—Indgx Sensor
Measure Here Mounting Screw

(Fig. 1)

(This procedure is continued on the next page.)
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INDEX CHECK AND ADJUSTMENT PROCEDURE (continued)

To ADJUST:

(1)

(2)
(3)

(4)

(5)
(6)

(7)

(8)

Loosen the two mounting screws so that the index
sensor moves freely.

Align the silver index tab and the index sensor.

Place the 30 mil. flat gauge between the index tab
and the index sensor.

Push the index sensor forward (towards spindle
motor) until it makes light contact with flat gauge.

Tighten the mounting screws.

The flat gauge should be held firmly but should not
be so snug that it cannot be easily removed.

Remove the flat gauge and check the operation of the
index sensor.

Reinstall the Analog PCB into the HDA assembly, and
the HDA assembly into the Profile.
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BRAKE CHECK AND ADJUSTMENT PROCEDURE

The following equipment will be needed to perform this
procedure:

5/64 Allen (hex) driver
.010 inch flat gauge
Locktite thread sealer

There are 2 main revisions of motor control PCBs for the Pro-
File HDA. The older rev uses a brake to slow the HDA disk
motor after power is removed. It is for this rev of motor
contol PCB that this procedure was developed. The newer rev
reverse biases the disk motor to slow the disk after power is
removed. You can identify which PCB you have by referring to
the illustration on page 2.16.

Note: If you need instructions for any removal/replacement,
you can find them in the Module Removal/Replacement
Procedures part of this section.

To CHECK:

(1) Remove the Cover and then the HDA assembly from the
Profile.

(2) Remove the Analog PCB from the HDA.

(3) Turn the HDA upside down in front of you. Locate the
brake mechanism as shown in figure 1. Insert the
flat gauge between the Solenoid Body and the Plunger
Plate as shown in figure 1.

The gauge should fit snugly but slide easily.

If the clearance is too tight or too loose, perform
the procedure below.

If the clearance is OK reinstall the HDA assembly,
and then reinstall the Cover.

(The adjustment procedure is continued on the next page.)
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BRAKE CHECK AND ADJUSTMENT PROCEDURE (continued)

BRAKE MECHANISM

Measure Kere?———-\x‘

oW B

———— Plunger Plate
Mountit-:g' Screw - j A Brake Pad

Solenoid Body ——J

(Fig.l)

To ADJUST:

(1) Remove the mounting screw and coat the end threads
with locktite. )

(2) Carefully replace the mounting screw; avoid getting
any locktite on the sides of the screw hole in the
solenoid body.

(3) Run in the mounting screw until snug, then back out
1/4 turn.

(4) Place the flat gauge between solenoid body and
plunger plate.

(5) Push the solenoid body forward (toward spindle
motor) until the brake pad makes light contact with
the braking surface of spindle motor.

(Hint: an Allen driver or similar object placed
through the screw hole in the side bracket behind

the solenoid body provides a convenient method of
positioning the solenoid).

(The adjustment procedure is continued on the next page.)
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BRAKE CHECK AND ADJUSTMENT PROCEDURE (continued)

(6) Tighten the mounting screw.

(7) The flat gauge should be held firmly by the solenoid
but should not be so snug that it can not be removed
easily.

(8) Remove flat gauge and check operation of the brake
by performing the following steps:

a. Carefully position the HDA on a level surface,
with the brake on top.

b. Reconnect P4 (no other HDA connections are
necessary) from the HDA to the Power Supply.

c. Plug the Power cord into the Profile and turn it
on.

Observe: That when the spindle motor begins to
spin, the brake solenoid energizes and
pulls the brake pad away from the
braking surface of the spindle motor.

d. Turn the Profile off.
Observe: That the brake solenoid deenergizes and

the brake pad is released to contact the
braking surface of the spindle motor.

WARNING: Disconnect Power from the Profile before going any
further.

(9) 1If the brake "chatters", a possible remedy is
canting or tilting the solenoid body left or right.

(10) Reinstall the Analog PCB on the HDA assembly, and
the HDA assembly in the Profile.
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TRACK 0 CHECK AND ADJUSTMENT PROCEDURE

The following equipment will be needed to perform this
procedure:

Profile Debug 28

<010 inch wire gauge

.070 inch wire gauge

A/// with internal disk drive
.050 inch Allen (hex) driver

Note: If you need instructions for any removal/replacement
you can find them in the Module Removal Replacement
Procedures in this section.

To CHECK:
(1) Remove the cover from the Profile.

(2) Position the Profile so that the interruptor arm on
the HDA is in front of you.

(3) On the Controller PCB remove the system 28 with
masked ROM, and install a piggyback Debug Z-8 into
its socket.

(4) Turn on the Profile

Observe: That after approximately 20 seconds the
HDA interrupter arm will move from Park
position to track 0 position as shown in
figures 1 and 2.

(5) Use the .010 inch and the .070 inch wire gauges to
insure that the clearance between the top of
interrupter arm and optic mounting bracket (See Fig.
3) is between .010 and .070 inches. If it is not
then perform the adjustment procedure on the next
page.

NOTE: If the following adjustment does not work, try
adjusting the position of the interrupter arm on its
shaft to obtain the proper clearance.

(The adjustment procedure is located on the next page.)
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TRACK 0 CHECK AND ADJUSTMENT PROCEDURE (continued)

To ADJUST:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)
(9)

(10)

(11)

(12)

Loosen the mounting screws on the optic bracket.

Slide the bracket/optic assembly towards the top of
HDA to open the gap between the interrupter arm and
the optic mounting bracket.

Slide the 50 mil. wire gauge into the gap, being
careful not to disturb interrupter arm.

Slide the bracket assembly down until the top of the
bracket and the interrupter arm close lightly on the
gauge. .

Carefully tighten mounting screws so as not to
disturb the adjustment.

Turn off the Profile and replace the Debugger 28
with the System 28.

Turn on the Profile and wait approximately 2 minutes
as it performs its Scan sequence. At the end of the

Scan sequence the interrupter arm should be returned
to the Park position.

Turn off the Profile.

On the Controller PCB remove the System Z-8, and
install the piggyback Debug 2-8 in its socket.

Turn on the Profile and recheck the clearance
between the optic bracket and the interrupter arm as
described above. Reperform the adjustment until the
clearance is OK.

Turn off the Profile and replace the Debug 28 with
the System Z8.

Reinstall the Cover on the Profile.
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HDA FORMATTING PROCEDURE

The following equipment will be needed for this procedure

Apple ///

Profile Interface PCB for the Apple ///

Profile Interface Cable

Jumper (a 2 inch length of 22 ga. wire with small alligator
clips at both ends will do)

Debugger 28

Format software (Profile format diskette #889-0013)

1. Install the Profile Interface PCB in slot 1 of the Apple
/// and connect the Profile Interface Cable from it to the
Profile.

2. Remove the cover from the Profile. If instructions are
needed refer to the Module Removal and Replacement
Procedures in this section.

3. Remove the system program 2Z8 from the Controller PCB and
insert a Debugger Z8. If at all possible do not remove the
prom from the piggyback socket as this can cause
intermittent failures because of damage to the piggyback
socket.

4. Turn on the Profile and wait 30 seconds for the HDA motor
to come up to speed.

Note: When the Profile is turned on, its firmware will
flash the Ready LED as the power comes up. After
that function is performed the firmware program in
the Debugger 28 will not turn the Ready LED on
again until the program in the Apple /// initiates
communications with the Profile. ,
g? E?;z;g;géﬂ@@%ﬁﬁuw»m”u@mJ oﬂjtZLéyyéﬁhmgyaméﬁéé

5. Boot the Format program.

Observe: the Ready LED comes on steadily. If it does not,
check all connections between the Apple /// and the
Profile.

Note: the program may prompt you that the Profile has
incorrect FD.ROM version 03.11. This is normal the
Format program will work OK.
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6. Press <RETURN>, then as prompted by the display, install
the jumper to short the two pins of P7 on the Controller
PCB together (refer to the illustration of the Controller
PCB on page 2.18 to help you find P7).

Note: the statement "press any key", as now displayed, is
incorrect, it should read "press RETURN" THIS IS
TRUE FOR THE REST OF THE FORMAT PROCEDURE

7. Press <RETURN> and watch the interrupter arm on the Hard
Disk Assembly (HDA), it should step from track 0 to the
park position as shown below in approximately 180 seconds.

ot %Eﬂ%

Note: If the arm did not complete the scan swap the HDA
to a known good Profile and retry. If Format still
does not occur the HDA is probably faulty replace
it.

8. After completion of the scan the screen display will tell
you if the formatting was succesful or not. (if there was
an error in formatting the screen will display an error
code, recheck all connections on the Pro-File and between
the Pro-File and the host computer.)

Observe: If the formatting was successful the Ready LED will
come on steadily and the screen will display.

"Formatting completed. Pass
Remove jumper. Press any key to continue"
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Caution: At this time remove the jumper from P7 to prevent
damage to the unit.

9. Press <RETURN> as prompted . The following should occur
within the next 2 and 1/2 minutes:

Observe: The profile will now automatically:
Scan all sectors, heads and tracks
Compare buffers on track 77

Certify all sectors on track 77
Initialize spare tables on track 77

*

* % *

At the end of each process listed above the screen
display should indicate "pass".

Note: the last line on the screen display "press <RETURN>
when profile is ready" only indicates that if you
have more than one profile to format, the diskette
does not have to be rebooted each time.
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FINAL SYSTEM TEST (FST) PROCEDURE
The following equipment will be needed for this procedure

Apple /// A/// Profile Interface PCB
FST Software (APN # 889-0029) Profile Interface Cable

1. Install the Profile Interface PCB in slot 1 of the Apple
/// and connect the Profile Interface Cable from it to the
Profile.

2. Ensure that there is a system ROM 28 installed on the
Controller PCB.

3. Turn on the Profile and wait 2 minutes for the Pro-File to
complete its Scan sequence.

4. Boot the FST program. Observe that for 10 minutes the
Profile will write and verify each track in sequence from
track 0 to track 152 (the Ready LED will blink as each
operation occurs). You should see a screen like the one
below.

5. Run FST for the specified period (15 minutes, or 48
hours). If an error line occurs (described below)
determine if it is fatal by checking the MAX ERRORS
ALLOWED column for the error code on the Criteria Sheet on
the opposite page.

6. To terminate the test press <ESCAPE>.

SEL TENS WIE GIE GEN G AN SED IS GEE AN NS IS EEE GNR G GES GEE GEe s
¢ FINAL SYSTEM TEST

TOTAL BLOCKS TOTAL I/0 PIPPIN con LOGICAL PHYSICAL

TRANSFERRED ERRORS  STATUS STATUS TIME BLOCK CYL HEAD SECTOR
R1 R2 R3 RA S1 S2 S3 SaA

R aaaasasa bbbbbb cc cc cc cc  dd dd dd dd eeee  ffeff gg g gg

The STATUS LINE reflects the conditions occurring during the current block transfer.
The values in the STATUS LINE should always be changing as FST exercises the Profile.

a8 = Total number of blocks transferred during the test. This number will
be continuously incrementing as long as the test is being run.

b = Total errors that have occurred throughout the test. This number should
equal the number of error lines at the bottom of the FST screen.

c = These bytes relate to the I/0 status bytes the Profile sends to the host
operating system auringrcommunicetions.

d = These bytes relate to the particular status code/s that were sent from the
Profile to the host (FST test program).

= Ingicates the time elapsed for the current block transfer.

f = The Logical block sent by the host (FST test program).

g = Indicates the Cylinder (Track), Head, and Sector being read from or written to.

~IF AN ERROR OCCURS, THE STATUS LINE FOR THAT ERROR WILL BE PERMANENTLY
DISPLAYED AT THE BOTTOM OF THE FST SCREEN. THE ERROR CODE IS TAKEN FROM
THE "d® FIELD AS DESCRIBED ABOVE. YOU MAY INTERPRET THIS ERROR BY COHPARING
IT TO THE CRITERIA SHEET ON THE OPPOSITE PAGE. A HORE DETAILED EXPLANATION

MAY BE FOUND ON PAGE 2.58 AND 2.59. THE LOCATION OF THE SECTOR THE ERROR

OCCURRED ON MAY BE FOUND IN THE "g” FIELD OF THE ERROR LINE.
R GANE N GET TN D D NS NN S GEE I G B GRS G N AN S aEe
R assaaaaa bbbbbb cc cc cc cc dd dd dd dd eeee ffff g3 g ag
D AN NS D UGN D UE D R EE TRl GEE GEE GEE SIS BDEE SR EE MER e
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FINAL SYSTEM TEST (FST) CRITERIA SHEET

FINAL SYSTEM TEST (FST) ERROR STATUS CODES

MAX ERRORS
ALLOVED

e GUT NEAD 3 SECTORS AFTER SEEX
00 82 00 0O

SEEX TO URONC TRACK
C°T READ 3 SECTORS AFTER SEEX

G4 00 00 00
'Y FDD TARCET NEADER IN 9 BEVS

04 04 00 00

e SPAKING  OCTURRED
| ——————— CAN]_FIND_TARCE] MEADER IN 9 REVS

?rmmunmm

AT FDD TARGET NEADER IN 9 REVS
SEQUESTED OPERATION FAILED

l’—wwmsmmm

08 00 60 <E1 TO 89> (SEE WOTE 3)
SUFT READ ERROR

08 00 00 A0 OR MICHERO (%EE WOTE 3)

CA°T NEAD 3 SECTORS AFTER SEEX

CAL°T READ 3 SECTORS NFTER SEEX

CAt‘T FDID TARCET IN 9 REVS OR REQLESTED OPERATION FAILED

Service Procedures

Page 2.37

10/20/83

NOTES:

1. A "BLOCK ID
MISMATCH® OR A
“BUFFER COMPARE
FAILED® IS NOT
ALLOVED

2. ANY COHBINATION
OF ERRORS EXCEED
INE 99 TOTAL IS
NOT ALLOWED

3. BRACKETS INDICATE
A RANGE OF NUNBER:
THAT CAN OCCUR
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QUICK DEBUGGER TEST PROCEDURE
The following equipment will be needed for this procedure

Apple ///

Profile Interface PCB for the Apple ///

Profile Interface Cable

Quick Debugger Software Version E00.07 (APN# 889-0004)
Silentype Printer

The Quick Debugger program reads the spares table from the
Pro-File and prints the original sector location of every
spared sector listed in that table.

1. Install the Profile Interface PCB in slot 1 of the Apple
/// and connect the Profile Interface Cable from it to the
Profile.

2. Ensure that there is a 28 with standard system ROM
installed on the Controller PCB.

3. Turn on the Profile and wait 2 minutes for the Pro-File to
complete its Scan sequence.

4. Connect the Silentype to Port A on the back of the Apple

/77
5. Boot the Quick Debugger program.

Observe: The Quick Debugger command prompt line is displayed
as shown below.

COMMAND (B,F,P,Q,R,S,T,V,W,?2)=>
6. Type <S> to select the Get Status command.

Observe: a. The line shown below is displayed next to the
command prompt line.

STATUS-GET STATUS BLOCK 00 00 00 00 00 00 00
00

b. The Ready LED goes out as the interrupter arm on
the HDA goes to track 77 to read the spares
table.

c. A new command prompt line is displayed.

(continued on the next page)
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7. Type <P> to select the Print Status command.
Observe: The line shown below is displayed on the CRT.
PRINT STATUS TO SCREEN OR PRINTER (S/P) |
8. Type <P> to select the printer.

Observe: The Silentype prints out as shown below.

CINTRILLZN VERSION - 83.98

SPARED SECTOR

TOTAL 00

LIST CYL HD SECT
BRD BLOCKS
TOTRL @86

LIST - CY¥L HD SECY

(End of this procedure.)
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PART 1 INTRODUCTION

The Formatter/Debugger program is provided as a service aid
for troubleshooting block I/O devices such as the ProFile
disk drive. It is a program that allows you to directly
communicate with a block I/0 device and exercise it through a
series of unique commands or build simple test sequences that
will assist in debugging the device.

It is a particularly helpful tool for servicing devices that
have been returned because of a malfunction, etc.

For example, the program can be used to detect an error and
then by using the loop on error function, you can use an
oscilloscope to analyse the circuit that caused the error.

You can use the program to service a drive containing either
the Format/Debugger ROM 28 or the Standard System ROM 28.
(The Standard System ROM Z8 is the operational ROM in the Z8
that is shipped in the disk drive.) The command summary,
part 3, specifies which type of ROM must be in the drive to
use a given command.

PART 1.1 HOW TO USE THIS PROGRAM

To use this debugger properly, you should be aware of some of
the design concepts. 1In designing the user interface
(command structure) it was decided to use single character
commands (explained later). This permits you to type in the
command very rapidly and use options (which are not always
required) to modify certain test variables.

The most used test variables are the three byte logical block
that is treated as either a 24-bit number or as three 8-bit
numbers. As a 24-bit number, the variable represents a
standard logical block with a decimal range of 0-16 million
blocks (Hex 000000- FFFFFF). As three 8-bit numbers, each
variable has a range of 0-255 (Hex 00-FF).

The program makes no assumptions about the use of the test
variable; it just gives you two ways to talk to it.

You can consider it as a large (24 bit) number or as three
smaller (8 bit) numbers. This variable is sent to the disk
exactly as a 24-bit number which the firmware decides how to
interpret.

You, the user, must know how the firmware will react to
understand what the firmware is doing with the block number.
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PART 1.2 TYPICAL COMMAND EXAMPLES

NOTE: Data shown in <> is meant to be typed.
Data shown in [] or () is optional.

To help make the concept of this program more clear, here are
some examples that show what the more common commands do.

<R> (Read)

This command requests data to be read from the unit being
tested. It passes the command and the BLOCK variable to the
unit and transfers the data from the unit to the input buffer
(see the display command, part 2.2.3, for information on
displaying the input buffer).

R by itself does not change the BLOCK variable; it uses its
current value. However, you can change the block variable by
adding a modifier to the command in the form of a number.

This number is normally treated such that leading zeros are
assumed, thus 0, 00, 0000, etc. all produce the 24-bit wvalue
000000. For example:

RO or ROO or RO00000, etc. (read block 000000)
R13 or RO13 or R 0013, etc. (read block 000013)

The above example is applicable only when using the Standard
System ROM 28. Notice that the BLOCK variable sent is either
000000 or 000013.

The number 13 is the same as 013 or 000013 and produces the
value 000013 in the BLOCK variable.
NOTE: The number 13 in the example is a HEX number, not a
decimal number.

13 Hex = 19 Decimal
Remember that the firmware in the disk drive being tested
determines how the BLOCK variable will be treated. Normally
it is treated as a logical block.
In the example on the following page, let's change the

command to show how it would be used with the Format/Debugger
ROM 2Z8:
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For example: <RT1H2S3> or <RT01H02S03>, etc. (read block
010203)

Notice that the command now has 3 modifiers in the form of T
and a number, H and a number, and S and a number.

The modifier T (Track) references the first 8-bits of the
BLOCK variable, the H (Head) references the second 8-bits,
and the S (Sector) references the third 8-bits.

Note that they are separate modifiers and can be used
independently.

For example:

If BLOCK = 000000, then the command <RT5><RETURN>
will set BLOCK = 050000

If BLOCK = 050000, then the command <RH3><{RETURN>
will set BLOCK = 050300

If BLOCK = 050300, then the command <RT16S9><RETURN>

will set BLOCK = 160309

Note that the last command in the example happened to affect
the first and third bytes. Had the last command been RS9
then the BLOCK would have been 050309.

When all three modifiers are used, they must be in the T, H,
S sequence.

REMEMBER! The numbers used are always Hexidecimal numbers.
<> (write)

This command requests data to to be written to the unit being
tested.

It passes the command and the BLOCK variable to the unit and
transfers the data to the unit from the output buffer (see
the buffer fill command, part 2.2.1, and the display command,
part 2.2.3).

W by itself does not change the BLOCK variable; it uses its

current value. However, as was the case with a read command,
the BLOCK variable can be changed by adding a modifier.
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For example, the commands W0, WIT3H2S1l, WH9, etc. have the
same effect on the BLOCK variable that they do in the Read
command.

<+ (plus)

This command increments the BLOCK variable. + by itself
increments the variable by 1. For example, if the BLOCK
variable was 00001F, then after + it will be 000020 (Note the
hex numbers). +3 will increment the BLOCK by 3 each time.
+3T will increment the first 8-bit variable by 3 each time.
For example, if the BLOCK was 050311, then +3T will change it
to 080311. H and S work the same way to modify the second
and third groups of 8-bit variables.

To provide wraparound and carry, the + command will wrap a
24-bit number at FFFFFF. It will wrap T at 97 (97 increments
to 0) and will set H an S to 0 to provide full wrap. H will
wrap at 3 (3 goes to 0) creating a carry to T and S will wrap
at F (F goes to 0) creating a carry to H. Future
enhancements will be to find out what the maximum block count
for a device is and then wrap the 24-bit number at that
count.

<D> (Display)

This command displays the contents of the input or output
buffers.

D by itself will display the input buffer.

DI is the same as D.

DO will display the output buffer.

DS will decode the contents of the input buffer
as extended status information.

The form of the display is the same as that for an APPLE
monitor memory dump. It will display the first 256 bytes of
the buffer and pause so that you can study the values.

At the bottom of the screen it asks for <ESCAPE> to
terminate, <RETURN> to quit, ANY other key to continue.

<ESCAPE> stops further display and cancels the rest of the
command line effectively stopping processing and returning
control to the user.

<RETURN> quits the display command and causes the program to
go on to the next command.
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Pressing any of the other keys, except the space bar, will
allow the program to display the next 256 bytes of the
buffer.

Pressing the space bar will allow you to display the buffer
line by line.

CAUTION: If you just keep hitting a key to see the next
256 bytes you will see first the buffer you requested
and then memory above it. There are areas of ram above
the buffers that will, when displayed cause your screen
to get VERY sick and you will have to either re-boot
the program or be very familiar with APPLE III hardware
and monitor.

Just in case you are not familiar with the monitor memory
display, here is an example. (The monitor doesn't display
the descriptive information above the dashed line.)

Hex
Address 0 1 2 3 4 5 6 7 8 9 A B C D E F
8000: 00 1A 23 92 FF FE A5 2F 33 34 00 00 00 00 00 00
8010: 12 11 34 87 FE 44 00 00 3E 4C 00 20 A9 OF C5 00
etc.
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PART 2. COMMAND STRUCTURE

Each command consists of one or more characters and modifiers
in command groups.

Each group is separated by one or more spaces.
The command line is one or more command groups.

There is enough space in the command buffer for 255
characters.

Multiple command lines are possible by use of the Macro Add
command.

PART 2.1 COMMAND PROMPT

The program prompt consists of the following two lines:

S1 Dl
coMmano (8,c,D,F,G,H,I,L,M,N,0,P,Q,R,S,T,V,W,X,+,-,/, ?) =>

The first line contains two flags, S1 D1, that tell which
slot and drive the program is set to test.

The second line of the prompt consists of the first letter of
each valid command. A list of the commands is always
available by typing H or ? and pressing <RETURN>.

NOTE: After typing a command and pressing <RETURN> to execute
it, you can press <ESCAPE> to terminate the command.

However, if you wish to review the command that you just

executed for the purpose of changing it, etc., you can
simultaneously type <CONTROL> <A> instead of <ESCAPE>.
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PART 2.2 DETAILED COMMAND DESCRIPTIONS

Following are descriptions of some of the commands that
require more detailed explanations than others. In depth
examples of some of the more commonly used commands such as
Read, Write, Increment, and Display were provided in part
1.2. For an overall summary of all commands, refer to part 3.

PART 2.2.1 BUFFER FILL

<B> [num] <RETURN>
- where num is an optional 16 bit hex number
(eg.,B0123)

The buffer £ill command is used to fill the output buffer
with.a specific data pattern. It can be used with either the
Format/Debugger ROM 28 or the Standard System ROM 28
installed in the drive. To use the command, type B followed
by a number which will be treated as a 16 bit (2 byte)
pattern.

For example, the command
<R0O><sp><B1234><sp><W0><sp><B45<{sp><W1><RETURN>
would read logical block-0, f£ill the output buffer with

12341234..., write block=0, fill the output buffer with
00450045..., and finally write this data to block-1.

PART 2.2.2 CREATE SPARE

<C><RETURN> ---- the C-command must be the only command on
the line.

The create spare command is used to force a peripheral device
to transfer a logical block to a new (spare) physical
location on the device. The command will then request the
block number to be spared and will then request confirmation
from the user. 1If confirmed, the logical block will be
spared by the device controller. This command should only be
used when the Standard System ROM 28 is installed in the
drive.

Using this command will allow you to fix flaky blocks found
during testing. The user will be asked for confirmation of
this command. Respond with Y (Yes) or N (no).

NOTE: Do not attempt to use the create spare command when the

Format/Debugger ROM 28, version D3.l1 or earlier, is
installed in your drive.
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PART 2.2.3 DISPLAY

<D>[1,0,S]<RETURN> - where I is input buffer, O is output
buffer, and S is the extended status
information in the input buffer.

The display command can be used with either the
Format/Debugger ROM 28 or the Standard System ROM 28
installed in the drive. It is used to display the contents
of the input or output buffers.

These buffers occupy the following Hex locations in the
computer's memory:

input buffer ----8000H - 8213H
output buffer ---8300H - 8523H

The display will show 256 bytes at a time, scrolling to the
next 'page' after each key press.

To end the display and continue executing the command line,
press <RETURN>.

To abort the command line press <ESCAPE>.

With the display on the screen, you can press the spacebar to
cause a scroll to the first line of the next 'page'. Then,
each time you press the space bar, the display will scroll
one line forward.

The Display Status command works only slightly differently in
that it decodes the input buffer into Extended status info
about the spares and bad blocks and it will not stop until it
is finished or until the space bar, <RETURN> key, or the
<ESCAPE> key are pressed.

REMEMBER! The Display Status command will decode anything
found in the input buffer so be sure to use the
Get Status command first to make sure that the
information is valid.

Before using the Display Status command with the
Format/Debugger ROM Z8 installed, you must initialize the
spare tables (see part 2.2.6) and then use the Get Status
command, otherwise the display will contain garbage.

With the Standard System ROM 28 installed, you only have to

issue the Get Status command before displaying the extended
status of the input buffer.
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Here are some additional tips about using the Display Status
command.

- After typing D[S] and pressing <RETURN>, press the
space bar to stop the listing. Press the space bar
again each time you wish to step through another
line of the listing. Pressing any other key will
cause a fast scan of the listing.

- Pressing <ESCAPE> will cancel the rest of the
display function.

- Pressing <RETURN> will terminate the spare sector
listing and start the bad block listing.

PART 2.2.4 FORMAT

<F><{RETURN> =---- this command must be the only command in the
command line.

The Format command is used with the Format/Debugger ROM 28
installed in the drive. It is used to erase all old data
from memory and lay down a new pattern of address and data.

After formatting a drive with the Format/Debugger ROM 28
installed, you can type D[I] to get a list of the defective
blocks. The list will end with FF FF FF FF. Refer to the
documentation provided for the F/D ROM for further details.
WARNING: This command is very dangerous and should only be
used if damage to the address headers has occurred and only
after every reasonable attempt has been made to recover other
data from the device. The user will be asked to confirm this
command. Respond with <¥> (Yes) or <N> (No).

Remember! This command will erase all previously recorded
data.

Following is an example of the error message that will be
displayed if

you attempt to format a drive with a Standard System ROM 28
installed.

I/0 ProFile
Block Rl R2 R3 R4 S1 S2 S3 S4 S5 Sé6

FORMAT S1 Dl 00 03 SF 00 00 00 00 55 55 55 55 00 00

The 55's in this example are the error indicators.
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PART 2.2.5 GET STATUS

<G> <RETURN>

The Get Status command works only with the Standard System
ROM 28. It is used to obtain extended status information
from the drive and place it in the input buffer.

(You will need to execute the Display command to view the
contents.)

The Get Status command makes sure that the status you are
going to view is valid.

When using a ProFile you can also get the status by reading
block FFFFFF.

PART 2.2.6 INITIALIZE SPARE TABLE

<I><RETURN> ---- this command must be the first command in
the command line.

The Initialize command is used by the ProFile Format/Debugger
ROM 28 to setup the spare tables in the ProFile drive.

After the Debugger ROM has formatted the disk, the entire
disk is available to read from or write on so that
certification of the entire disk is possible.

After the spare table sectors have been certified, the tables
need to be initialized to allow the controller ROM to work
properly.

The Initialize command is not used when the Standard System
ROM Z8 is installed in the drive.

WARNING: This command is potentially dangerous as it
effectively erases any old spared table data and if used
incorrectly will cause the loss of valuable data on the
ProFile.

The user will be asked to confirm this command. 1In response,
type <Y> (Yes) or <N> (No).
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PART 3 COMMAND SUMMARY

Following is a summary of all the commands that can be used
with this program:

BUFFER FILL B[<RETURN>] or B[num]<RETURN>

Fill the output buffer.
where num is a 16 bit hex fill number
used with both Formatter/Debugger and Standard
System ROM Z8s

CREATE SPARE C<RETURN>

Force the drive to spare the specified block.
must be the only command on the command line
used only with Standard System ROM 28

DISPLAY <D>XRETURN> or <D>[I]<RETURN> or
<D> [0] <RETURN> or<D>[S] <RETURN>

Display the I/O buffers.
used with both Formatter/Debugger
and Standard System ROM 28s

FORMAT <F><RETURN>

Format the device.
This is a dangerous command
used only with Format/Debugger ROM 28

GET STATUS <G><RETURN>

Get extended status information. '

Remember! When using the ProFile, RFFFFFF (read
block FFFFFF) also returns status
information

used only with the Standard System ROM Z8
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HELP <H><RETURN> or <H>[E]<RETURN> or
<H> [E2] <RETURN> or <H>[char] <RETURN>

Print a list of commands, or errors, or a detailed
description of each command.
Where E is to display errors when the Standard
System ROM Z8 is installed.
Where E2 is to display errors when the
Format/Debugger ROM Z8is installed.
Where char is any legal command shown in this command
summary.

INITIALIZE SPARE TABLE <I><RETURN>

Clear the spare block table.
this is a dangerous command
must be the first command on the command line
used only with Format/Debugger ROM 28
requires confirmation (Y or N)

LOOPON <LPP> [S,H,D] <RETURN>

Send Loop on Format commands to the firmware.
where S = sector marks
H = address headers
D data field
LPF can be followed by any combination of
S, H, and D
executed following a Read Track command to
loop on format of the current track
(eg., R[T] reads the T byte of the block
variable to determine the current track)
used only with Format/Debugger ROM 28

MACRO <M>[A(0-9),C,L,0-9]<RETURN>

Use macro functions (alternate command lines).
where A = add current line to macro table
Cc clear all macros
L list macros
used with either Formatter/Debugger or
Standard System ROM 28
not effectively implemented at this time
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N,O Not implemented yet

PAUSE <P>[<RETURN>] or
<P>[A(num),C, (num),E(num),N(num) ] <RETURN>

Pause and wait for user.

Where A = any error/nonerror
C = clear any error/nonerror
E = on error
N = on no error

(num) is a 16-bit mask of S1 S2

Note: All four digits of the 16-bit mask must be
turned on

used with either Formatter/Debugger
or Standard System ROM Z8

QUIT <Q> [<RETURN>]

Return to calling routine (This module is a subroutine).

READ <R>[(num),T(num) ,H(num),S(num)] <RETURN>

Read a block

where (num) 24 bit number (8 bit if T,H,S)

T = first (Hi) byte of block
H = second (Mid) byte of block
S = third (Lo) byte of block

Remember! The firmware of the device tested determines
how the number is treated. See the following
example:

T H S - Formatter/ Debugger ROM
ProFile 00 00 00
Hi Mid Lo - Standard System ROM Z8
>0 means read to the output buffer ( Eg., R23>0 )
used with either Formatter/Debugger or
Standard System ROM 28
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SCAN <S><RETURN>

Order the firmware to scan the entire disk (read only).
Requires confirmation (Y or N)
after scanning, use D[I] to get list of any bad blocks
found during scan
used only with Format/Debugger ROM Z8

TURN OFF STEPPER <T><RETURN>

Turn off the power to the stepper motor.
used with Format/Debugger ROM 28 but not normally used
with Standard System ROM Z8

v Not implemented yet

WRITE <W> [(num),T(num) ,H(num) ,S(num) ] <KRETURN>

Write to a block (same format as read).
where (num) 24 bit number (8 bit if T,H,S)

T = first (Hi) byte of block
H = second (Mid) byte of block
S = third (Lo) byte of block

Remember! The firmware of the device tested determines
how the number is treated. See the following
example:

T H S = Formatter/ Debugger ROM
ProFile 00 00 00
Hi Mid Lo - Standard System ROM Z8

<I means write from the input buffer ( eg., W23<I )
used with either Formatter/Debugger or
Standard System ROM 28
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XECUTE <X><RETURN> or X[E(num)]<RETURN>

Execute the current command line again.
where E = execute the line to this point on error
num = 16 bit error mask of S1 S2
X[E] will execute a function over and over again,
if an error has occurred, up to the point where
the error occurred

+ <+>[(num),T(num),H(num) ,S(num)] <RETURN>

Increment the block number.
where (num) 24 bit number (8 bit if T,H,S)

T = first (Hi) byte of block

H = second (Mid) byte of block

S = third (Lo) byte of block
- <=>[(num) ,T(num),H(num),S(num)] <RETURN>

Decrement the block number.
where (num) = 24 bit number (8 bit if T,H,S)

T = first (Hi) byte of block
H = second (Mid) byte of block
S = third (Lo) byte of block

the - command does not decrement properly for H
and S modifiers

/ </>[S(num),T] <RETURN>

Choose options (/H for help).
where S = slot set
T translate current block to
cylinder/head/sector

? Help.
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PART 4 NEW FEATURES

The following new features have been developed since the
release of DSKDBG V-E00.16 and are included in DSKDBG V-
E00.17.

* The Help errors command has been slightly modified.
<HE> or <HEl> provides help for the Standard System
ROM Z8 and <HE2>
returns help for the Format/Debugger ROM Z8.

* The Help command lists the form of the extended help
commands.

* Display now has a command to allow the decoding of the
status table into the version, spare list, and bad block
list.

DS = display status info.

* Use <ESCAPE> or <RETURN> to terminate a long list of spares
or bad blocks.

An additional modifier is available for read/write
commands that allows you to specify which buffer you
are reading to or writing from. For example, a read
command followed by >0 means read to the output buffer.
A write command followed by <I means write from the
input buffer.

PART 5 TYPICAL PROBLEMS AND HOW TO AVOID THEM.

* The + (Increment) command doesn't work.

This is to date the most common problem. Usually the
command line will look something like

RO PE + X

What you were trying to do is sequentially read thru the
disk starting at block 0. What you said was

Read block 0 (block = 0), Pause on error,
Increment block (block = 1), Repeat line,
Read block 0 (block again = 0) ecessccee

To fix this problem just do one line to set block 0 and
then go on to the next line to do the Read, Pause on
error etc.
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For example:

<RO><RETURN>
<R><Sp><PE><+><X><RETURN>

* Display Status Won'T Work Or Won't Stop

The display status command allows you to display the
input buffer and make assumptions about what the data
means.

For it to work, the Get status command must successfully
read the status informtion from the drive.

If the input buffer has garbage in.it, the Display Status
command may go round and round trying to display all the
spared sectors and bad blocks.

To stop the command when it is caught in a loop or is
listing a bunch of bad blocks, simply press the <RETURN> key
or the <ESCAPE> key. The functions of the other keys are the
same as for all other display commands.

PART 6 KNOWN BUGS IN VERSIONS E00.17 AND E00.16

The Macro command has 3 known bugs.

The first occurs when a macro is added to the list and there
is already one there of that number. The effect is to make
both of them disappear.

The secondbug occurs when the macro is invoked on a line with
the X command (eg., Ml X). This disables the <ESCAPE> key
so the program can only be halted by re-booting.

The third bug also involves the X command. When a macro is
added (eg., R MAl X), it will keep asking to delete the old
macro.

The - command doesn't decrement properly for H and S
modifiers
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PART 7 STATUS BYTE DESCRIPTIONS

This part provides a bit-by-bit description of the four
status bytes available with the Standard System ROM Z8 or the
Format/Debugger ROM Z8.

PART 7.1 STATUS BYTES WITH STANDARD ROM V-3.98 INSTALLED

STATUS

7
6

1
1

if
if
if
if
if
if

if

if

N/A

1

if

ProFile did not receive 55 to its last response

write or write/verify was aborted because
>532 bytes .

data were sent

ProFile couldn't read its spare table

host's data is no longer in RAM because ProFile
updated its spare table

SEEK ERROR - unable in 3 tries to read 3
consecutive headers on a track

CRC error (only set during actual read or verify
of write/verify, not while trying to read headers
after secking)

TIMEOUT ERROR (couldn't find header in 9
revolutions - not set while trying to read
headers after seeking)

operation unsuccessful

(continued on the next page.)
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STATUS 2

~
"

1 if SEEK ERROR - unable in 1 try to read 3
consecutive headers on a track

6 = 1 if spared sector table.overflow ( > 32 sectors
spared)

5 = N/A

4 = 1 if bad block table overflow ( > 100 bad blocks
in table)

3 =1 if ProFile unable to read its status sector
2 =1 if sparing occurred

1 =1 1if seek io wrong track occurred

0 = N/A
STATUS 3
7 = 1 if ProFile has been reset
6 =1 if block number invalid
* 5 =1 if block I.D. at end of sector mismatch
4 = N/A
3 = N/A

* 2 =1 if ProFile was reset
* 1 =1 if ProFile gave a bad response
* 0 =1 if parity error

* These bits are set by the SOS ProFile driver and are
not used by the Dskdbg ProFile.IO.

STATUS 4

7 = 0 = the number of errors encountered when rereading a
block after any read error
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PART 7.2 STATUS BYTES WITH FORMATTER/DEBUGGER ROM FD3.98 REV

11 INSTALLED

STATUS

2
6

N W e U»

—

1 if

1 if

N/A

Profile did not receive 55 to its last response
no index found during formatting
no sector mark found during formatting

SEEK ERROR - unable to read 3 consecutive headers
on a track (one try only)

CRC error (only set during actual read or verify
of write/verify, not while trying to read headers
after seeking

TIMEOUT ERROR (couldn't find header in 9
revolutions - not set while trying to read
headers after seeking)

1 compare error on a write compare

1 if
1 if

N/A
N/A
N/A
N/A
1 if

N/A

ProFile has been reset

track number invalid while reading or writing a
sector

seek to wrong track occurred

(continued on the next page)

Service Procedures Page 2.60 rev 9-27-83



STATUS 3

D7, D6, and D5, along with D4 and D3 from STATUS 1, tell
why a write compare operation failed.

D7 D6 D5

write timeout 0 0 0
read timeout 1 0 0
read CRC 1 1 0
data compare 1 1 1

STATUS 4

7 - 0 = the number of errors encountered when
formatting data fields or scanning the disk.
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HOW TO USE THIS SECTION

This section contains general information on the functional
operation of the 4 modules in the Pro-File, and its firmware
operation.

It is designed to be referred to from the other sections in
this manual, but you may wish to use it to help you better
understand Pro-File operation.

If you are unfamiliar with Winchester disk drives, then a
good place to start would be with the Pro-File HDA
description in this section.

Then if you would like general information on each of the 4
Pro-File modules read the "Overview of the Pro-File".
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OVERVIEW OF THE PRO-FILE

The following description will give you an overview of the
technical details of the ProFile. It is intended to be a
summary only, and is not a detailed explanation of the
engineering aspects of the ProFile.

General Information on the Pro-File

The intelligent Controller (Controller PCB), which is built
into ProFile is continually checking the operation of the
disk. ProFile performs many operations to assure that the
user will never see a problem.

These operations start the moment ProFile is turned on.
After power-up, ProFile does a Scan operation of the entire
disk surface, and checks for any errors.

Upon any data read error, an extensive analysis of the error
is performed to determine whether a media error exists. 1If
that is the case, the data will be moved to a spare sector of
the disk. That part of the disk with a media error will no
longer be used, it is "spared".

In most cases, the error recovery routines in Prorile will be
able to extract the data even from a bad sector. The ‘
recovery operation includes more than 300 retries under
various conditions. Maps of the bad sectors are redundantly
recorded on ProFile (these maps are called spares tables), so
that an error in the map will not cause a problem in
operation.

The ProFile moves the heads to a "parking position" off the
data zone after three seconds of no activity. This prevents
the loss of data if, for instance, the ProFile is dropped or
jarred. ProFile constantly checks for errors during
operation.

After any change in tracks, ProFile verifies that the
operation has been performed correctly. ProFile also checks
that the heads are positioned accurately on a track before
any read or write operation is performed.

Unless the system requests that the ProFile do otherwise,
data is always verified after a write operation. In all these
cases, ProFile will correct the problem so that no errors
occur.
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Data can be transferred from the ProFile to the system at up
to one Mbyte per second DMA rate. Data is interleaved at a
5:1 ratio, which allows three 512 byte sectors to be
transferred on each rotation. MFM encoding allows the
maximum data storage capacity with low formatting overhead.

Note: 1. For more detailed information on Scan operation,
and error recovery routines refer to the firmware
routine's functional description in this section.

2. For more information on the format (including spares
tables), used for the Pro-File HDA refer to the
Pro-File HDA description in this section.)

What is ProFile?

ProFile is a Winchester technology hard disk drive designed
to operate with a host computer. It has a formatted storage
capacity of 5 Megabytes, which is essentially the same as 35
floppy disks (the Apple III disk drive uses floppies that
have a capacity of 140K Bytes).

Functionally, the ProFile consists of four major modules:
1. The Controller PCB
2. The Analog PCB
3. The Power Supply
4. The Hard Disk Assembly (HDA) with motor control PCB

The discussions on the following pages describe the general
function of these modules.
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l. The Controller PCB

Functionally, the Controller provides communications with the
host computer, provides signals to read and write serial data
on the disk, moves the heads to the proper track, and
monitors error conditions.

The Controller consists of a 28 microprocessor, 2K bytes of
RAM, error detection logic, and read/write control logic.

The Z8 provides an intelligent interface to the host
computer. High level commands, such as read, write, and
status, are generated by the host computer to through the
Pro-File interface cable to the Z8. The 28 uses the buffer
area in RAM to temporarily store any data being read from or
written to the disk.

The Controller also interfaces to the Analog card to pass
head control information to it. In this way the Controller
determines when read/write operations will take place.

The 28 controls disk operations in the HDA. Basically it
sends the stepper motor.in the HDA step pulses to move the
heads from track to track (such moves are called "seeks"),
selects one of four read/write heads, and enables the
different functicns (i.e. sync, clock data, etc.) on the
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