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ProFile Sales Kit

ProFile Technical Review

This section of the ProFile Sales Kit will give you an overview of the
technical details of the ProFile Personal Mass Storage System for the Apple
///. It is intended to be a summary only, and is not a detailed explanation
of the engineering aspects of the ProFile. This information is presented to
give you a better understanding of the quality, reliability, and
performance that Apple has built into ProFile, and to prepare you to answer
technical questions railsed by your customers. Additional information
regarding the ProFile can be found in "Section D" of this Sales Kit.

What 1s ProFile?

ProFile is a Winchester technology hard disk drive designed to operate
with the Apple /// personal computer. It has a formatted storage
capacity of 5 Megabytes, which is essentfally the same as 35 floppy
disks (the Apple /// disk drive uses floppies that have a capacity of
140K Bytes). The ProFile will, as you can see, enable you to store large
amounts of data on a single device. You are also able to store files
that are larger than the 140K flopples that you usually use. In
addition, you are able to access your data much faster with the ProFile
than with the Disk ///.

The ProFile physically consists of three main assemblies. They are the
ProFile drive, the Apple /// interface card, and the interconnect cable.
The ProFile has its own power supply, and as such does not rely on the
Apple /// for operating power. Functionally, the ProFile consists of
five major wmodules:

1. The Controller Card

2. The Power Supply

3. The Analog Card

4. The Head Disk Assembly (HMDA) with motor control board
5. The Interface Card

The following sections describe the function of thesec modules in detail.

The Contoller Card

Functionally, the controller provides communcations with the Apple ///,
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 Z8 microprocessor, 2K bytes of RAM, error detection logic,
and read/write control logic.

/]—&

| Source: David T. Craig Page 0005 of 0580 |

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

5

The %8 provides an intelligent interface to the Apple ///. High level
commands, such as read, write, and status, are passed to the Z8 through
the RAM. The Z8 executes the command and passes the result of the
operation back to the Apple /// through the RAM.

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 Z8 controls the stepper motor to move
the heads from track to track (called "seeking”), selects one of four
read/write heads, and writes sector marks on the disk during formatting.

Read /Write functions are performed by the read/write logic on command
from the Z8. This logic in turn controls the parallel to serial data
conversion when writing, and the serial to parallel data conversion when
reading. To ensure the proper transfer of data, the controller does a
CRC (cyclic redundancy check) of the serial data. If an ervor occurs,
the Z8 will automatically perform an error recovery routine and try to
relocate the data onto a different section of the disk. The sector
causing problems will be removed from use to prevent future errors.

To prevent heat build-up in the drive, the Z8 removes power from the
stepper motor if no commands have been received for 0.75 seconds. After
3 seconds, the head is moved to a non data area of the disk to prevent
accidental damage to data if a failure (such as power loss) occurs. The
READY light on the front of the ProFile is lit whenever the controller
is idle (not busy).

Power Supply

The power supply provides the +5VDC, +12VDC, and -12VDC needed by the
ProFile for operation. The supply also contains monitoring circuitry to
detect a power failure. Once a failure is detected, the head current is
shut off to prevent the accidental writing of false data that would
otherwise occur if a write operation were in process when the power
failed. The power supply is completely shielded to eliminate the effects
of electro magnetic radiation.

Analog Card

The analog card serves as the interface between the controller and the
Head Disk Assembly (HDA). It consists of a data encoder, a data decoder,
write driver, head select logic, automatic gain control (AGC)
preamplifier, read detector, phase lock loop (PLL), and sector detector.

The head select matrix selects one of the four heads for a read or write
operation. The ProFile has two fixed disks in its HDA, and there are two
heads for each disk (one for each side, since the disks are double
sided). Thus you have a choice of four heads, depending on which section
of the disk you are trying to access. It is not necessary for you to
know which section of the disk you are trying to access; the controller

RX— 8
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and the analog board take care of that for you.

During a write operation, the serial data 1s encoded uslng a technique
known as MFM. It is not important that you know what this is, just that
it allows the maximum data storage with low formatting overhead. In
otherwords, it lets you get a lot of data in a swmall amount of space.

During a read operation, the AGC circuit amplifies the low level head
signal (.6 to 2.0 mv) to a fixed signal level (1.0 volt). The read
detector simply shapes the signal so that it appears in a standard
fashion. The PLL and data decoder then convert this signal back into
serial data, which is passed to the controller, which in turn converts
it to parallel data and passes it to the Apple ///.

When the disk is initially formatted, the sector boundaries are written
to the disk (this is done by removing all read signals from certain
sections of the media). During the read operation, the sector detector
looks for these areas of no read signal, and signals the controller that
a sector boundary has been found.

Head Disk Assembly (HDA)

The ProFile HDA 1is a random access storage device with two non-removable
5 1/4 inch discs as storage media. Each disk surface employs one movable
head to service 153 data tracks. The total formatted capacity of the
four heads and surfaces is 5 Megabytes (16 sectors per track, 532 bytes
per sector, 612 tracks).

High reliability is achieved through the use of a band actuator and open
loop stepper head positioning mechanism. The read/write heads are
mounted on a ball bearing supported carriage which is positioned by the
band actuator connected to the stepper motor shaft. The inherent
simplicity of the mechanical design and electronic control allows
maintenance free operation for the life of the drive (designed for over
10,000 hours MTBF). All PCB"s are mounted outside the HDA for easy
serviceability.

Mechanical and contamination protection for the heads, actuator, and
discs are provided by an impact resistant aluminum enclosure. A self
contalned recirculating system supplies clean air through a 0.3 micron
filter. a special spindle pump assures adequate air flow and uniform
temperature distribution throughout the head and disk area. Thermal
isolation of the stepper and spindle motor assemblies from the disc
enclosure provides significantly greater "off track” margin (temperature
changes are less likely to cause read errors). Additionally, read and
write operations can be perfcrmed immediately after power on without
waiting for thermal stabilization.

A brushless DC drive motor rotates the spindle at 3600 RPM. The spindle
is driven directly with no belt or pulley. The notor and spindle are
dynamically balanced to insure a low vibration level. A brake is used to
provide a fast stop to the spindle motor when power is removed.

3— 8
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The recording media consists of a lubricated thin magnetic oxide coating

on a 130 mm diameter aluminum substrate. This coating formulation,
together with the low load force, low mass Winchester type "flying
heads”, permits reliable contact start/stop operation.

Interface Card

The Apple /// interface card serves primarily to buffer the data and
decoded control lines of the Apple /// for transmission to the ProFile
controller card. The interface card may be plugged into any of the four
Apple /// expansion slots. Eight bi-directional data !ines and five
control lines are connected to the ProFile controller card with a
25-conductor cable. Each signal is buffered by an RC network fo EMI/RFI
suppression. Bytes may be transferred either one at a time or by DMA at
1 Megabyte per second.
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LProFile - The Reliability Storyk

With thousands of ProFiles already installed, we have been
asked to explain what Apple has done to make the ProFile so reliable.
This is how we do it:

Design Simplicity:

Experience shows that the fewer parts there are, the less
that can go wrong. ProFile was designed to work in harmony with the
personal computer, resulting in fewer electronic and mechanical parts
than any comparable Winchester design. There are fewer things that
can go wrong with ProFile.

ProFile is designed to prevent problens:

Throughout the design process, the question was asked: "What
can go wrong?" The answers were taken into account as the design
proceeded. For instance, 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.

Many types of systems are prone to failures when the power is
turned on or off. The ProFile power supply is designed to sense a
power failure well before the internal DC voltages drop. This allows
the intelligent controller in ProFile to prevent any data loss if the
power fails or is turned off accidentally. The system will not begin
any operation until the power is on for at least one second.

Superior System Margins:

For the user, a system with greater operating margins results
in superior reliability. ProFile will operate correctly and handle
data correctly under adverse environmental and mechanical conditions.
For example, the packaging of ProFile enables it to withstand a one
inch (2.5 cm) drop while operating, or a three inch (7.6 cm) angled
drop while not operating. The HDA (head disk assembly) can be
operated from 107C to 607C. This wide operating range, combined with
a 75% efficient switching power supply allows ProFile to operate from
10 to 407C in still air without a fan!

High speed, low noise ECL (emitter coupled logic) provides
wide margins for the analog electronics section of ProFile. Motor
speed is kept accurate within 4%. Automatic gain control combined
with a unique "gated detector™ can compensate for off track operation
up to 20%. Data can be read correctly with up to 50% signal

degradation.
5— 8
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ProFile can Detect and Even Correct Problems:

The intelligent controller which is built into ProFile is
continually checking the operation of the disk. 1In addition to the
"problem prevention" functions already described, ProFile performs
additional 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 of the entire disk surface, and
checks for any errors. Upon any data error, an extensive analysis of
the error is performed to determine whether a media error exists. If
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. In most cases, the data recovery routines in ProFile 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 so that an
error in the map will not cause a problem in operation.

ProFile is Designed for Performance:

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.

ProFile has been Exhaustively Tested in Design and Manufacturing.

During product development, over 200,000 hours of testing were
logged. Over forty systems were customer tested for three months
before volume production began. Each ProFile is tested for 184 hours
prior to shipment, 60 of which are at 60°C. This commitment to
quality ensures a 10,000 hour MTBF with typical performance of over
24000 hours MTBF. ProFile is truly the most reliable product of its

type.
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PROFILE:
APPLE”S 5 MEGABYTE PERSONAL MASS STORAGE SYSTEM for the APPLE ///
FEATURES : BENEFITS:

1. ProFile has 5 Megabytes
of storage capacity

2. Less than 44 cents per
1000 bytes

3. ProFile accesses data
10 times faster than
the conventional floppy
disk drive.

4. ProFlle”s intelligent
controller automatically
scans for error conditions
and relocates marginal data
blocks elsewhere on the
disk, 1f necessary.

5. ProFile has a flexible
backup scheme using the
Backup /// Utility.

6. ProFile is fully supported
by Apple ///”s Sophisticated
Operating System.

7. Many different application
programs can be stored on
ProFile. Using Catalyst
software from Quark Engineering,
various software programs stored
on ProFlile, can be selected and
then loaded from the hard disk
without re-booting floppy
diskettes when you want to go
from one program to another.

8. ProFile is compact, lightweight,
styled like the Apple ///
and Monitor ///, simple to
install, and extremely quiet.

1. Simplifies large data processing
and programming tasks.

2. Provides cost-effective data
storage.

3. Increases productivity.

4. Assures data integrity.

5. Assures data security.

6. Apple /// software utilizes
ProFile without requiring
any changes. Different
types of programs can often
use the same data base.

7. Saves time normally lost when
booting up numerous floppies.
Reduces media wear because
programs are booted directly
from the ProFile.

8. ProFile 1s usable in any work
environment.

7-8
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MARKETS AND APPLICATIONS

ProFile is an ideal tool for....

* Financial Planners: who can make better decisions, because ProFile
lets them draw on a greater data base in generating answers to questions
about pricing, market share, profits, etc. In addition, all financial
modeling files created with programs such as VisiCalc can be stored in one
place allowing the planner to switch quickly from one file to another.

* Software Developers: ProFile lets developers keep all successive
versions of programs on the same disk, thus making development time less
tedious and time-consuming.

* Graphics Designers: Thanks to ProFile”s fast access time, plots,
charts, and finished graphics can be displayed many times faster than with
conventional diskettes. ProFile also malkes it possible to create highly
sophisticated graphics programs that require large amounts of storage
space.

* Professionals: ProFile lets doctors, dentists, lawyers, consultants,
and other professionals store large client record files all in one place.

* Managers in small to medium size businesses: ProFile has the storage
capacity to hold many letters, memos, reports, and other documents in a
single place.

g5
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Section 1
Apple /// ProFile Limited Data Recovery
Contents:
INErOAUCEION. ccevesenssessssssssossonsssessossscasssssssssesscsscsssslel
What You Should Do Firsteceeseeess cetcscecsssesssssesesssscssesensnnn 1.3
Software Overview.eeeeceecesseoes teesesesesseecasesstnsesatessnn eeesal.3
Equipment Requiredecseceecscceasescssseccccescancnscs cesessssessssseslel
Configuring the SOftwWare.eesesecesscessccsscscsosacessensssnscsacsassnns 1.4
Setting Up the System...... tetecsesssencsssesesesecssnn cteecssseseesslid
RUNNing the PrOgraM.cecscescsscessssssasccacsassacssssssscsssssssssesled
Interpreting the ResultSecscesscesccceses Y .1.7
L ProFile Data Recovery rev. 4/20/83 page 1.1
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[L(‘ ProFile Technical Procedures

Apple /// ProFile Limited Data Recovery and Exchange

Contents:

Section 1

INtroduCtioNeesssessesesscsscscccncns cecessens eeececassssecsssssasssleld
What You Should DO FirStececcecessscsscesssccscaccsces cecsecssssenss 1.
Software OvVerview..... ceseee seesvessesescessesessosnanans esassssssss
Equipment Required..ecesecececss ceseseessssssccsessssne esessssssscsssne
Configuring the SOftware..ecescessessececccccaseccancnse cesessenene
Setting Up the System...... tecesssessssssesssssnan ceccssssssnsssscesls
Running the Program...ce.cceseosesscescssassccsscss I
Interpreting the Results...... cesecsssesesesessrsas weeessvsssesssensele

=

et et
SO bW W

Section 2

IntroduCtione.sceessssccccens ceesssesesanssenrasssscscrassseesranernns 2.3
Materials Required...... cecesesssssenessssenunons ceessssesecsseens ve2.3
Removing the COVersseersassssscccces Ceesessecssssassasesssesessesnnns 2.5
Removing the LED Assembly..cecoees ceseesssssssescensee cecerasssnsveelel
Installing the New LED ASSEDly.eccoeccsssssescccsssacesocccscss ceee2l7
Replacing the Cover and Rear PlateS.ssseosessecsessssssssssevacsssesed
Packaging for Shipment...ceeesececceverceaccccnccnanns - B §
Summary of PLOCEAULES . o s eossosoosscasossasssascsessancsassssncsssesslell
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A. INTRODUCTION

This ProFile Limited Data Recovery Program is used with Apple ///
ProFiles. It attempts to copy custamer's files from a damaged ProFile
to the exchange unit. Although there is no guarantee that data can be
transferred, in most cases data recovery is possible if the ProFile
passes the self test after being turned on.

If the ProFile READY light does not come on to a steady state, data
cannot be recovered using this program. Special arrangements must be
made with Level 2 for data recovery.

The importance of regular backups should be emphasized to the custaomer.
The custauner should have a copy of the Backup /// diskette (part number
681 0032). The documentation for this is "Apple /// Backup User's
Manual® (part number 030 0381).

CAUTION: Before continuing with this procedure use the "Apple ///
Confidence Program" (part number 681 0031) to ensure that the Apple ///
is functioning properly. Failure to do this could possibly damage the
ProFile!

B. WIAT YOU SHOULD DO FIRST

First run the confidence program and make sure that the Apple /// is
functioning properly. Then make a back-up copy of the Recovery Program
diskette! You will be using a system with known bad hardware attached
to it, so don't take a chance of destroying the software accidentally.
Put the original in a safe place.

C. SOFTWARE OVERVIEW

The diskette accompanying this document contains software designed to
recover a large portion of data found on a damaged ProFile. In order
to use this program the custamer's ProFile must complete the power-up
cycle, which includes a testing sequence. That is, the red "READY"
indicator must be on and steady. If this does not occur, data recovery
is not possible.

The program copies data from the customer's ProFile to the exchange
unit. If the program has difficulty writing to the Exchange ProFile,
it should stop. Samething could be wrong with the Exchange unit, so
try another Exchange unit. As data is copied, those blocks which the
program had problems reading are identified. After the blocks are
copied, all further operations are performed on the exchange unit.

L‘ ProFile Data Recovery rev. 4/20/83 page 1.3 A)
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The program examines each file to see if any of its blocks were among
those which couldn't be copied. A printed record indicates the files
that couldn't be copied as being suspect and, most probably, unusable.
While this is going on, the master allocation map for the entire
ProFile is also being rebuilt. The allocation map tells which blocks
are used and which are free for use.

Our testing has shown that of the ProFiles that become "READY", the
program is able to recover most all of the custaner's data.

D. EQUIPMENT REQUIRED

Recovery Program Diskette

Apple /// System (256k)

Monitor

Compatible Printer

Printer Interface Card (if not using the Silentype printer)
ProFile Interface Card (2 reguired)

ProFile Interface Cable (2 required)

E. CONFIGORING THE SOFTWARE

The Recovery Program software is configured for two ProFile drivers and
the Silentype printer. If you use the Silentype printer no
configuration is necessary. If you wish to use a printer which uses
the built-in serial port or an interface card, use the System
Configuration Program to add the appropriate driver. (Refer to the
Standard Device Drivers Manual.) Delete the .PRINTER driver already
configured. Whatever printer driver you use must be named .PRINTER as
the program looks for this name for its output.

Do not under any circumstances, make any changes to either of the two
ProFile drivers. These are named .GOOD and .BAD, and must remain that
way for the program to run correctly.

When you have the software properly configured, make another copy and
use it as your working diskette. There is really no point in taking

the chance of destroying the one you just configured.

L~¥ ProFile Data Recovery rev. 4/20/83 page 1.4 A)
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F. SETTING UP THE SYSTEM
1. Turn the power off on the Apple /// and remove the cover.

2. 1If necessary, install an interface card for the printer in the slot
for which you configured its driver.

3. Configure the Apple /// with two ProFiles as follows: Install the
ProFile interface cards in slots three (3) and four (4). These are
the two right-most slots as you look at the Apple from the keyboard
side. Seat the cards firmly in the slots.

4. The ProFile Electronic Module contains two circular markers, one
red and one green. Place the red marker on the cable connected to
the ProFile card in slot 4. Place the green marker on the cable
connected to the card in slot 3. (Addition markers are included in
the software package.)

NOTE: You can leave this set-up and whenever you want to use the
data recovery procedures all that is necessary it to connect the
ProFiles (see next section).

5. Connect the printer and monitor.

G. RINNING THE PROGRAM

NOTE: Before you running the Limited Data Recovery Program, attach the
IED to the Exchange ProFile. (See Section 2 for directions.)

1. Turn on the monitor.
2. Turn on the printer and make sure it is on-line.

3. Connect the (good) Exchange ProFile to the cable marked with the
green marker.

4. Connect the customer's ProFile to the cable marked with the red
marker.

CAUTION: Check that the cables are connected correctly or you will
copy files from the Exchange ProFile to the customer's, eliminating
any chance of saving any files.

5. Connect the power cables to both ProFiles and turn them on.

L‘ ProFile Data Recovery rev. 4/20/83 page 1.5
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6. Wait until the "READY" lights on both ProFiles show steady red.
This will take a minute or so.

7. Place the Recovery Program Diskette in the Apple /// built-in
drive.

8. Turn on the Apple /// and the program will start.

9. When the program starts you will see the message:
Watch the ready light on the EXCHANGE ProFile.
Please press the RETURN key when you're ready.
When you press RETURN, the READY light on the Exchange ProFile
should flash once, indicating that the cables are connected
correctly.
If the light does not flash, you may have connected the cables
incorrectly. Press the ESCAPE key (to prevent the recovery
process), check the cables and try again.

10. As a final check, you will see the following displayed:

Are you sure you want to overwrite PROFILE? (PROFILE is the name
of the Exchange
ProFile. )

Enter "Y" if the ready light flashed, or

ESCAPE if the ready light did not flash:

Answer yes by entering a Y to begin the recovery process.

11. An asterisk (*) in the upper right hand corner of the screen will
blink to indicate that the recovery operation is working correctly.
During the operation, different messages will appear on the screen
to let you know what is happening within the program. The
operation can take anywhere from 15 to 30 minutes, depending upon
how much data can be recovered.

12. As sections of the program are completed, messages will be listed
to the printer.

13. When the program is done, the Apple bell will beep about every five
seconds. Press the ESCAPE key to stop the bell and the program.

14. Power down both ProFiles. The exchange unit goes to the customer,
and the other unit goes to Level 2.

15. Turn the equipment off, remove the program diskette and put it
away .

9 ProFile Data Recovery rev. 4/20/83 page 1.6
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H. INTERPRETING THE RESULTS

Give your customer the printed results of the data recovery procedures
and a copy of how to interpret these results. In the following
explanation, examples of the printout are shown in bold face printing.
These statements are interpreted as follows:

Apple /// Limited Disk Recovery Program

Results:

Trouble accessing 0 blocks (a number other than 0
might appear)

All accessible directories are listed below. Individual files which
contain problem blocks are also listed.

The resolution of the individual files on the ProFile is shown as a
running status, displaying the directory names as they appear on the
ProFile. 1If a file contains one or more "suspect" blocks, its name
will appear.

These files are not deleted as they may, in fact, still be partially
usable. An example of this would be as ASCII file, such as one created
by AppleWriter. An attempt should be made by the customner to access
these files. If the attempt results in "unusual" things happening,
then delete then.

Block Conflict Report
This message appears if two or more files claim use of the same block

.Another pass through the ProFile directories is made to resolve if.
Along with this message the directory names are listed on the print-
out. Those files which conflict with each other will be listed. An
attempt is made to repair the problem. If the conflict is resolved, no
further mention is made of the files, otherwise the following message
appears: Unable to repair all block conflict errors. Try your files.

Summary of Allocation Map Changes

This summarizes the changes made to the master allocation map. This
will include the total number of blocks available on the ProFile
{blocks on volume), the number of blocks in use (blocks used), and the
number still available (blocks available).

Block(s) released from allocation map

A statement will also appear regarding the number of blocks, if any,
released from the allocation map. If blocks were released, the
original allocation map "thought" that more blocks were in use than
really were. The ProFile returned to your customer contains the
updated, correct allocation map.

(ThEnd)
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ProFile Techmical Procedures
Section 2

ProFile Exchange Procedures

Contents:

Introductioneeeececssacsscscccccnss cescessssssacassscsceancasessesele
Materials Requiredesccceccesscccces ceesssscsressesssesssscssascsnsele
Removing the COVET essooosassasensscscssssscssssssssassscssscscossnale
Removing the LED Assemblyscescesscecscccecs eecessssssssessesssnsenalal
Installing the New LED Assemblyeecccecccccss eesescsvsasssssessceesslel
Replacing the Cover and Rear PlateSececscsscascssssasssnccsscsssneled
Packaging for Shipmentecessseccccsccscscccasncss B |
Summary of ProcedureSeccessecsscsscccscssscccsscs eecsssessaccesssslsl3

wr W W
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A. TINTRODUCTION
When a customer returns a ProFile for servicing, the unit will be
exchanged for a spares kit ProFile. Before you exchange the customer's
ProFile, run the Limited Data Recovery program (described in Section 1)
if there is data the customer wishes to try to recover. Exchanging the
ProFile consists of removing the cover, the L.E.D. Cable Assembly and
rear plates from the customer's ProFile, then replacing the LED
assembly and placing the rear plates and the customer's cover on the
Service Spares Kit (Exchange ProFile) unit.
The shipping cover marked "SHIPPING FIXTURE" is attached to the ProFile
to be serviced and the entire unit is placed in the same packaging as
was the spares kit, and sent back for servicing.
B. MATERIALS REQUIRED
Diagonal cutters ("dikes")
Tie Wraps
Medium Phillips Screwdriver
Protective Pad
Small Flatblade Screwdriver
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.
L¥7 ProFile Exchange rev. 4/20/83 page 2.3 <J
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C. REMOVING THE COVER

1. Make sure the customer's 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 1,

#1).

3. Turn the ProFile right side up; loosen and remove the four screws
on the back of the unit and the two rear plates (Figure 2, #1).

4, Lift the cover off carefully and rest it on the far side of the
case, taking care not to pull on the LED cable.

5. Unplug the LED cable from its socket on the controller board
(Figure 3, #1).

6. Remove the cover marked "SHIPPING FIXTURE" from the Service Spare
parts module. Note the LED assembly is not attached.

k;;, ProFile Exchange rev. 4/20/83 page 2.5
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D. REMOVING THE LED ASSEMBLY

1. The ProFile cover is removed and the LED cable is disconnected from
the controller card.

2. With the customer's cover laying flat, as in Figure 5, cut off the
white plastic tie (Figure 6, #3) that holds the LED cable to the
white holder in the cover (Figure 6, #2).

3. 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 ome
shown in Figure 5, #1; on others, it will be like the one shown in
Figure 6.)

4. With a flathead screwdriver, pry the cable clamp off the back of
the LED (Figure 7, #1) and slide it down the cable, out of the way.

5. Firmly push a few inches of the cable out through the slot in the
cover (behind the "Ready'" label) as shown in Figure 8. You will
have to remove the "Ready'" label around the LED opening on the
cover to free the LED.

6. Around the red LED is a small black plastic mount. Remove the
mount (Figure 8, #1) by pushing out its side flaps and sliding it
off the LED.

7. Pull the cable back through the hole in the case.

E. INSTALLING THE NEW LED ASSEMBLY

8. Take the LED from the Service Spares Kit and thread it through the
front opening in the cover. Place the small black plastic mount on
the LED (see Figure 8, #1), then pull the cable back through the
opening until the LED fits in its slot. Replace the "ready" label
with the new label found in the spares kit..

9., ©Push the cable clamp (Figure 6, #1) up to the cover until it holds
the cable steady.

10, Place the LED cable against the white plastic holder and fasten it
with a tie wrap, contained in the spares kit, (Figure 6, #2 and 3).
Cut off excess tie wrap.

11. Place the cable in the other holder (Figure 5, #1), using a tie
wrap if necessary. Cut off excess tie wrap.

12. Connect LED cable to controller card (Figure 9). Place Customer's
LED Cable Assembly and old "Ready'" label in the bag, from which you
got the new assembly, to be returned with the ProFile to be
serviced. Put the customer's cover on the Spares Kit ProFile.

ProFile Exchange rev. 4/20/83 page 2.7 <)
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F. REPLACING THE COVER AND REAR PLATES

1. Attach the LED cable to its connector on the controller card
(Figure 10). Make sure the LED cable exits down and away from the
card (Figure 10, #1).

2. Replace the two rear plates and the four screws. Do not tighten
the screws at this time (Figure 11).

NOTE: The serial number is stamped on one of the rear plates and
must be transferred to the ProFile which the customer will keep.

3. Replace the customer's ProFile cover on to the spares module.
(Hint: The four slots on the back of the cover fit between the
inner and outer rear plates. 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.)

4., Tighten the four rear-plate screws.

5. Turn the ProFile over and replace the three screws on the front
edge (Figure 12).

6. Turn the ProFile right side up. Reinstall the power cord and the

interface cable.

NOTE: Before replacing the cover on the unit to be serviced, lay
the used LED Cable Assembly from the customer's ProFile on top.

7. Replace the cover marked "SHIPPING FIXTURE" on the unit to be
returned for servicing.

L¥7 ProFile Exchange rev. 4/20/83 page 2.9
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G. PACKAGING FOR SHIPMENT

The following instructions refer to Figure 13 unless otherwise stated.
1. Set Packing Box on the floor with all flaps facing outside the box.
2. Bend the two End Pads and slide them into the box with the foam

against the sides of the box.
3. Slide Bottom Pad, with the foam side toward the bottom of the box,

into position between the end pads.
4, Place End Caps snuggly onto the ends of the ProFile (Figure 14).
5. Place the boxed ProFile on top of the Bottom Pad.
6. Lay the Top Pad with the foam padding facing away from the ProFile,

on top of the ProFile.
7. Place the Accessory Box, which contains the used LED Assembly, on

top of the ProFile.
8. Close the end (short) flaps; then the side flaps.
9. Secure the flaps using shipping tape.
10. Secure shipping documentation to the top of the box.

PROFILE
FIGURE 14
L» ProFile Exchange rev. 4/20/83 page 2.11
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H. SUMMARY OF PROCEDURES CHECKLIST
Remove the spares kit from its packaging. Keep the shipping
materials to package the unit to be sent in for servicing.
Remove cover marked '"SHIPPING FIXTURE" from the spares kit and
verify that all modules are present, all connections are proper,
and that there are no loose or broken wires or foreign materials.
Turn on monitor.
Turn on printer and make sure it is on-line. (The driver is
already configured for the Silentype printer.)
Connect LED on Exchange ProFile.
Connect Exchange Profile (use slot 3 for the Interface card).
Connect customer's ProFile (use slot 4 for the Interface card).
Turn on Apple /// and run the Limited Data Recovery program.
Power down and disconnect both ProFiles.
Remove both rear plates from the customer's ProFile.
Remove the cover from the customer's ProFile.
Remove and replace the LED assembly on the cover of the customer's
ProFile, using the new LED front panel label.
Attach the two rear plates from the customer's ProFile onto the
Exchange (spares kit) ProFile). Note that the serial number is on
one of these plates.
Replace the customer's cover onto the Exchange ProFile fitting it
into place over the two rear plates.
Place the used LED assembly along with the old front panel label
in the assembly box.
Attach the cover marked "SHIPPING FIXTURE" onto the unit to be
serviced.
Pack the unit to be repaired and the box containing the used LED
assembly in the spares kit packaging.
Complete all shipping documentation.
Lk, ProFile Exchange rev. 4/20/83 page 2.13 4)
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PROFILE EQUIPMENT LIST

1) DEBUGGER:
F]RMUARE............................889-9007
28..................................338—8603

2) SOFTWARE DUPLICATION:
FST....;,...........................889-0029
GQUICK DEBUG (Ver. 7Y iiiiiiieana, .. .889-0004
FORMAT CERTIFY..........a...........889-0013
BIG DEBUG (Ver, 17 ieiviiiiiien s o JCINCLUDED)

3) UPGRADE KIT:

MASKED 28 MICROPROSSOR..............341—0171
6.36 x 5/14 STANDDFF................860-0213
S.1K OHM RESISTBR...................101-4512
0.1 MICROFARAD CAPACITOR............130-0007
1K OHM RESISTER......00uuuun.. ve002.101-4102
330 OHM DIP PACKS.....vvtiiinnennn. 112-0105
3.9K OHM RESISTER...................101-4392
26 TO 30 GAUGE INSULATED WIRE.........N/A

4> MISCELLANEOUS TOOLS:

TEST LEDvveevinnvnnnnns., Crreseeenas 590-0047
(CUT DOWN)D

JUMPER
(USED DURING FORMAT)

ALLEN (hex) DRIVERS
(BRAKE ADJUSTMENT 5/44)
(TRACK ADJUSTMENT .050)
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PRO-FILE PHASE 1 SERVICE MANUAL TABLE OF CONTENTS

Manual Introduction L I T I T DR

Section 1 Troubleshooting

Section 1 Introduction Pt et cccsetetser sttt senccnnene
Main Troubleshooting Flowchart B
No Scan Troubleshooting Flowchart cesesteessessrevesans
Diagnostic Procedure Flowchart D R T

Section 2 Service Procedures
How To Use This Section e ettt ecceraet 0t nnnens

Pro-File Module Removal/Replacement Procedures

Introduction R
1. The Cover R T
2. The Ready LED Pttt sttt e st et ces 0 cceccennn0ns
3. Controller PCB L I I I T T
4. Power Supply T S T
5. HDA and Analog PCB Sttt e ettt oottt oo nnnes
6. Motor Control PCB L I T T

PCB Upgrades
Controller PCB Upgrade L
Analog PCB Upgrade L T T T

Checks and Adjustments

HDA Speed R
HDA Index R T
HDA Brake Sttt et et ettt e et ecseeescacen e
HDA Track 0 St s et ettt ettt ettt e s tatceencann0enns

Software Operation Procedures

Format Program I RIS N
Final System Test (FST) C e e et s et s et ettt ss0enesnnn
FST Service Criteria e s e eees et tcs sttt easaseno0nann e
Quick Debugger (system 28 installed).eeeieeennnennnnes
Big Debugger (Debugger/Format Z8 installed) .vvvevenn.
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PRO-FILE PHASE 1 SERVICE MANUAL TABLE OF CONTENTS

Section 3 Appendices
How to Use This Section LR N I T )

Overview of the Pro-File

General Information T T
l. Controller PCB I R
2. Analog pCB ....".OI...II‘.0'.0-l.’l.........'....‘
3. Switcher Power SUPPLY ceettenececeneecennnnecnnoess
4. Hard Disk Assembly (HDA) L

WwWwwww
e o o o o
VJdountw

Pro-File HDA Description

1. Physical Description tecrccecsessencertncssessscsses 3,10
2- PrO-File HDA Format A R 3011
3. Special Function Tracks tecsecectccrsstsecsssncnsss 3.17

Firmware Routines

l. Scan Operation Seterces et tstttstacscescstscensnens 3,20
2. Retry (Error/Data RECOVEIrY) tiveeevessansonenneneee 3.23
3. Diagnostic (Sector Media Check) *eseccsssscsssassss 3.25
4. Normal Operation (Differences from Scan) c.ceeeeee. 3.26

Circuit Descriptions
1. Controller PCB Stteert ettt et ettsrteersanessecanes 3.27
2. Analog PCB I I T L

Schematic Diagrams

1. Controller PCB M T R I .Y |
2. Analog PCB R R IS 7.1
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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.

Service Manual Introduction Page i rev 9-21-83
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SECTION 1
TROUBLESHOOTING
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Section 1 Introduction
Main Troubleshooting Flowchart et ctsesersscterecennnn
No Scan Troubleshooting Flowchart teecreatertetttnannne

Diagnostic Procedure Flowchart St ccete ettt encrennans

Pro-File Phase 1 Service Manual Page 1.1 rev 9-21-83
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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 problen, 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 PROBLEN

FIRST READ THE FLOWCHART EXPLANATION

FLOWCHART REFERS YOU

% \THEN 60 TO WHERE THE

Pro-File Phase 1 Service Manual Page 1.3 rev 9-21-83
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1 (START HERE ) SHEET 1

)

RENME THE COVER FROM THE PROFILE 10/19/83
INSERT TEST LED AT P4 ON THE COMTROLER PCB
(SERVICE PROCEDURES: IF INSTRUCTIONS ARE NEEDED)

INSTALL A SYSTER 2B
VITH MASKED ROM ONTO
THE CONTROLLER PCB

UBSERVE THE SCAN SEQUENCE (BELOV) AS YOU TURN ON THE PROFILE:

SCAN SHOULD TAKE NO LONGER THAN 90 SEC

1. THE READY LAMP SHOULD COME OM FOR
LONGER THAN 0.5 SECOND THEN G0 OFF

2. AFTER ABOUT 20 SECONDS, THE INTERRUPTER ARM ONM THE HDA
SHOULD MOVE TO THE “TRACK O™ POSITION (SHOWMN IN FIGURE 2)

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

INTERRUPTOR
ARY IN PARK

POSITION

8. THE INTERRUPTER AR MAY MOMENTARILY GO TO

THE SPARES TABLE AT THE CENTER OF ITS TRAVEL

FOR SPARED SECTORS. THIS IS NORMAL (FOR MORE

INFORMATION ON THE SPARES TABLE REFER TO THE

FORMAT EXPLANATION IN APPENDICES SECTION)

b. IF AN ERROR IS DETECTED WHILE READING A SECTOR, INTERRUPTOR
THE INTERRUPTER ARM PRY HESITATE AT A SINGLE AR IN TRACK O
TRACK FOR SEVERAL SECONDS TO VERIFY THE MEDIA POSITION

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 ON STEADILY

GO TO NO SCAN FLOWCHART
ON PAGE 1.14

BOOT AND RUNM THE QUICK DEDUGGER ON THE PROFILE, SAVE THE HARD
COPY PRINTOUT. (IF INSTRUCTIONS ARE NEEDED REFER TO SERVICE PROCEDURES )

—

GO TO SHEET 2 )

Pro-File Phase 1 Service Manual Page 1.4 rev 9-21-83
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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 Z8. 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 28.

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 Z8
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 cours
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 28. The HDA would be
replaced again, ... etc.

Needless to say this process was not very effective. The
masked ROM 28 has been developed to be an effective solution
to this problem. All piggyback 28s 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.)

(i::) 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.) :
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P3 OF THE CONTROLLER PCB (REFER TO FIGURE 3)

FIGURE 3
PIN®  VOLTAGES
1 et oaww@—
2 awmiixn@—
3 PR o5V 0w ]
8 viaiwv ]
5 .

ININIR

WHILE LFAVING EACH MODULE IN PLACE, DISCONMNECT
CONMECTORS 8. I3, AND 12 (8 COMNNECTS THE HDA
TO THE POMER SUPPLY, 3 CONNECTS THE CONTROLLER
PCB TO THE POVER SUPPLY, AMD J2 CONNECTS THE
CONTROLLER PCB TO THE ANALOG PCB) THEN CONMECT
A KNOWN GOOD CONTROLLER PCB INTO J5 AMD RECHECK
EACH VOLTAGE

VOLTAGES WITHIN ¥ REPLACE THE POVER SUPPLY >
TOLERANCE

4 YES
ONE AT A TIME, RECONMECT THE FOLLOWING-

IF THE PROBLENM REDCCURS AFTER THE RE-ATTACHENT OF A
HOOULE THEM THAT IS PROBABLY THE PROBLEM MODULE

(GU T0 SHEET 3 ) 1. I3 TO THE OLD CONTROLLER PCB

Z_HWT?EOLDMLLBTHB(MNNHUEPCB)
3. 3% T0 THE HDA

k4
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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:

l. 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.)
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SHEET 3

CHECK THE HDA MOTOR SPEED, AND ADJUST IF MECESSARY
(IF INSTRUCTIONS ARE NEEDED REFER TOSERVICE PROCEDURES

SHEET 3

CHEXK FOR A LOSS OF THE
INDEX SIGMAL AT EACH OF
THE FOLLOIWING POINTS:

1. TP9 OF THE AMALDG PCB

Z. PINS 4, AND 5 OF CONNECTOR
J6 ON THE ANALDG PCB

3. THE INDEX SENSOR ON THE

(IF INSTRUCTIONS

REPLACE THE MOTOR CONTROLLER PCB ON THE
HDA AND RETRY THE SPEED ADJUSTMENT. IF
IT STILL FAILS TO ADJUST THEN REPLACE HDW

SERVICE PROCEDURES)

ARE MEEDED REFER TO

(IF INSTRUCTIONS ARE MEEDED REFER TO SERVICE PROCEDURES)

FORMAT THE HDA l.

INSTALL THE HDA INTO
| A KNOWN GDOD PROFILE
TRY TO FORMAT AGAIN

DOES THE
HOR FORMAT OK

v

RETURM THE HDA TO THE PROBLEN
PROFILE, REPLACE THE FIRST
ITEM ON THE FOLLOVING LIST,
AND RETRY FORMATTING. IF IT
STILL FAILS, REINSTALL TME OLD
PART AND REPLACE VITH THE NEXT
ITEY ON THE LIST, ETC.

1. ANALOG BOARD

2. CONTROLLER BOARD
3. POVER SUPPLY

(ﬁGCiTO SHEET 4 ]
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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.)
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( steET 4) SHEET

INSTALL THE SYSTEM 28 AMD RUN THE FINAL SYSTEM TEST
(FST) ON THE PROFILE FOR 15 NINUTES

(IFIWIG‘SMEEEEDWTOERVIOEPMKS)

_ ER) e

-~ 15 RINJTE FST ST ERRORS ocatR
< RUN YITHOUT FAILING ON THE SAIE SECTORS AS RECORD THE NEV SECTORS THAT ARE
\mlmmxm; N THOSE FOUND DURING no |DIFFERENT OM A LIST OF BAD SECTORS
(PG 2_37) QUICK DEBUGGER
? TEST ?
vES 4
ves GO TO THE DP FLOWCHART
d IN THIS SECTION

REINSTALL THE COVER ON THE PROFILE, COMTINUE TO RUM
FET FOR 48 HOURS.

(IF INSTRUCTIONS ARE MEEDED REFER TO SERVICE PROCEDURES)

ON THE SAE SECTORS OF | RECORD THE NEV SECTORS THAT ARE
\ﬂﬁﬂlﬂ)mm M0 DIFFB?B(TMRLISI’WB&OECTGE{

FAILING SERWICE CRITERIA *
\(Mi 2.37)
?

GO TO THE DP FLOWCHART
IN THIS SECTION

e/

GOOD PROFILE
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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 app;oximately 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 Z8 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:

1. 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 2Z8 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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(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 Flowchart.)

Pro-File Phase 1 Service Manual Page 1.12 rev 9-21-83

Page 0050 of 0580 |

| Source: David T. Craig

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

Lo

THIS PAGE LEFT BLANK INTENTIONALLY

Pro-File Phase 1 Service Manuél Page 1.13 rev 9-21-83

| Source: David T. Craig Page 0051 of 0580 |

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

A

NO SCAN FLOWCHART
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)

{READ NS1.1 }
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THE PROFILE WAS
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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 28 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.)

Approximately 20 seconds after 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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NO SCAN FLOWCHART
PAGE 2

J

s
.

§REN)N32-1§ REPLACE THE FIRST ITEM ON THE FOLLOVING LIST-

IF IT STIU FAILS, REINSTALL THE OLD PART AMD
REPLACE THE NEXT ITEM ON THE LIST.
| 1. CONTROLLER PCB WITH GOOD SVSTEM 28

2. ANALDG PCB

3. POVER SUPPLY

4. EXAMINE HDA FOR PROBLEMS, REPLACE IF NECESSARY

60 TO SEET 1 OF
HAIN FLOWCHART

THE SCAN MUST HAVE TAKEN LOMGER THAN 90 SECONDS.

1. INSTALL THE DEBUGEER 28

2. LOAD THE DEBUGGER PROGRAN INTO AM APPLE ///
TE RTOSOHO> THEN PRESS (RETURN,

3. 7vE R, «Spacey, «+5), «Spaces, PE>,
«Space>, <>, THEN Press <RETLRN

&. THAT THE INTERRUPTER ARM STEPS

THROUGH EACH TRACK FROM 0 TO PARK

b. IF AN ERROR OCCURS THE PROCRAM STOPS
¥ITH THE SECTOR SHOMN ON THE CRY

3. IF AN ERROR OCCURS AMD THE PROGRAN STOPS
RECORD THE SECTOR ON A BAD SECTOR LIST FOR
USE IN THE DIAGNOSTIC PROCEDURE

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

A
f so 10 DP FLOWCHART e Y
_IN THIS SECTION |
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'I‘he 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 28 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 28 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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2 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 TPS.

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)

Pro-File Troubleshooting rev. 10-12-83 page 1.18

Page 0056 of 0580 |

| Source: David T. Craig

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

1%

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 voltage})

Possible Problems:

A. Z8 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 Z8 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 to verify the 28 microprocessor first.

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) charge 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 sStepper
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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DIAGNOSTIC PROCEDURE
FLOWCHART

1. INSTALL THE DEBUGGER Z8 ON THE CONTROLLER PCB

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

3. BOOT THE BIG DEBUCGER PROCRA

HAVE A LIST OF FALTY

4.
SECV” Note:

YES The 0's below

are ZEROS.
READ DP 1.1 ;
{READ DP 12 ; TYPE: (RTOHOSO>, FOLLOVED BY <RETURN>

2 TYPE: R> <SPACE> <+S»> (SPACE> PE> «SPACE> <X>
TYPE: RTuHySz> WERE »=THE TRACK, y=HEAD, THE HDA SHOULD STEP TO TRACK ZERD AMD STEP
z=SECTOR OF ONE OF THE SPARED OR BAD PLOCKS TOUARDS PARK POSITION, INCREMENTING BY SECTORS.
ON THE LIST, THEN PRESS <RETURN> IF THERE IS AN ERROR IN READING. THE BIG DEBUGGER
PROGAN UILL STOP THE PROFILE.
TYPE: <R> (SPACE> <X>, THEM PRESS <RETURN> RECORD THE LOCATION OF THE SECTOR WHICH CAUSED THE
ERROR, THEM PRESS (ESCAPE)>

PERF(HI‘I’IESTEPSIIIIEE#TW, y=HEAD,
AND z=SECTOR FOR THE SECTOR WHICH CAUSED THE
BIC DEBUGGER TO PAUSE ON ERROR

] )

b

THE HDA SHOWLD ATTENPT TO STEP TO THE TRACK AND
AND SECTOR JUST SPECIFIED AND CONTINUGUSLY READ.

CONTINUE WITH QSCILOSCOPE SETUP OF
DIAGNOSTIC 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 DPl.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
seee €tC,.
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i READ DP LSE

J0 VIEW THE TRACK BEING READ:

1. TURK ON THE OSCILLOSCOPE AND ALLOU IT TO UARN UP FOR 15 MINUTES

2. INITIALL Y SET CHAWNEL A (OR 1) ON THE OSCILLOSCOPE TO THE FOLLOUING:
A. VOLTS PER DIVISION CONTROL SETTING TO 1 VOLTS/DIV
B. AC COUPLING
C. CONNECT TO HDA ANALOC DATA - TP1 OR 2 ON AMALOC PCB (GROUND THE PROBE)

3. SET CHANNEL B (R 2) TO:
A. 0.5 VOLTS/0IV
B. AC COUPLIMG
C. CONNECT TO HDA VCO SIGNAL - TP3 ON ANALOG PCB (DO NOT GROUMD THE PROBE)

4. USE EXTERNAL TRIGGER AMD SET TINEBASE TO:
A. 2 RSEC/DIV
B. CONNECT EXTERNAL TRIGGER TO INDEX PULSE - TPL ON CONTROLLER PCB
C. AUTO TRIGGERING - ADJUST TRIGCER LEVEL TO LOCK SIGNAL ON SCOPE

ADTE; TF THERE TS NO IMDEX PULSE ON TP1 (CONTROLLER PCB), TRY USING TP (ON ANALOC PCB).
IT IS ACTUALLY THE IMDEX SIGNAL FROW THE HOA, IF IS NOT PRESENT, CHECK THE INDEX
SENSOR ADJUSTNENT DESCRIBED IN SECTION 2

LOSERVE: THE SIGNAL YOU ARE VIEVING SHOULD BE SIMILAR TO THAT SHOUN IN THE PHOTOCRAPH
ON THE OPPOSITE PAGE.

10 VIEW THE SECTOR BEING READ:

5. WHILE IN THE NAIN TINEBASE, POSITION AND ADJUST THE DELAYED TIMEBASE HIGHLICHT
OVER THE PERIOD OF THE VCO CHARGE PUNP SIGNAL THAT IS ACTIVE (PROBABLY LOM AMD
OSCTLLATING, SINILAR TO THE LOWER SIGNAL IN THE PHOTOGRAPH ON THE OPPOSITE PAGE).

6. ENTER THE DELAYED TINE BASE TO VIEV THE QUESTIOMABLE SECTOR

OBSERVE: THE SIGNAL YOU ARE VIEWING NAY BE CUMPARED UITH THE NORMAL SIGMAL ILLUSTRATION
SHOUN OM PAGE 1.28.

7. VIEU THE EXAMPLE SICMALS IM THE FOLLONING PAGES TO DETERMINE
A PROBLEM 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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Example of a Normal Track

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

IP8 (VCO) is shown locking
in to read a sectar by the
lower arrow.

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

JP1 displays another look
at a normal track with a
higher amplitude of 24 v.
Note that there are 16

3 et areas of no signal corres-
AR ponding to the sectar merks.

TP8 (YCO) is not used here.

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 indicated by
the lower arrow. .
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EXPANDED VIEW OF ONE SECTOR (TP1or2)

I i

A

I | | t
Mark Smwtm
Syc Write
Spiice CRC Sync
Bytes Data Block Field
Sector L Bytes Bytes
Flela  DBytes

EXPANDED VIEW OF VCO CHARGE PUMP SIGNAL (TP8)

WWM

THE OSCILLATIONS SHOULD OCCLR OMLY FOR THE SECTOR BEING READ,
THE VOLTAGE LEVEL THEY OCCUR AT DEPENDS ON THE SPEED ADJUSTHENT
ON THE HDA MOTUR CONTROL PCB (THE ILLUSTRAION DEPICTS A SIENAL
RIDING ON A MEGATIVE 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.

IP8 (YCO) shows a signal
carresponding 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 sector being read.

TIP8 {(VCO) shows a mare
detailed look at the signal
produced at TP8. Each
increase and decrease in
signal amplitude corres-
ponds to the deta signal at
TPL

Scope Settings:

TP1 - 1 volt/div

TP8 - .2 voltidiv
Timebase: 2 msec/div
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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 28 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
TPS8.

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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Diagnostic Procedure

Pro-File Troubleshooting

rev. 10-12-83

Example of a Damaged
Track

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

IP8 (VCO) attempted to lock
to the data present on the
track, but was unable to
confirm any good sectors.

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 Several sectors
appear to be normal, but
have actually been damaged.

TP8 (VCO) could not lock to
the damaged the sectaors.

Scope Settings:

TP1 - 1 volt/div

P8 - .5 volt/div
Timebase: .5 msec/div

page 1.32

| Source: David T. Craig

Downloaded from www.Apple20nline.com

Page 0070 of 0580 |



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

Fo

Example of Damaged Track

As described in the Pro-File HDA Format descripticon in
section 3, sector marks divide each track inteo 16 separate
sactors. 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 sams
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 sectora 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 analeq signal displaying areas which appear’
te be similar to a normal sector, but are actually damaged.

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

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

80 it is a possibility that the Controller PCB is really at
Fault, net the Z8. Since the Z8 had already heen 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
preoduce errors: {Refer to page 2.37 for a list of errors and
criteria for failure)

04 00 00 00
05 00 00 Q0
15 80 00 00

The Pro-File was stopped and the Controller PCB replaced.
{The original 28 was reinstalled into the new Contreller PCH)
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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Diagnostic Procedure Examgple of Damaged Data

Aress on Track

TP1 displays a view of a
track of data. There are

missing sectar marks and
other strange areas on the
track.

JP8 (VCO) is not used here.

TP1 - 1 volt/div
TP8 - 5 volt/div

Timebase: 2 msec/div

TP1 displays a closer look
at one of the areas of the
darmnaged track. The arrow
points to where a sectar

mark is missing.

TP8 (VCO) is not used here.

TP1 - 1 volt/div
TP8 - 5 volt/div
Timebase: .5 msec/div
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Example of Damaged Areas within a Track

As described in the Pro-File HDA Format, page 3.11, sector
‘marks divide each track into lé separate sectors. The
Controller PCB expects the sectors to be in a certain
location with respect to the saector wmarks.

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 gquickly found by using the Big Debugger.

program to scan from track 0 to park position, (type the _
command <R +T PE X>, refer tc the Bilg Debugger description 1n‘
saction 2 if more inatruction is needed).

The Dsbugger program stopped the headas 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 sactor
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 s¢ that 1t
could not be read again.

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

The diagnoatics internal to the Pro-Flle would probably spare
this area under normal circumstances. The HDA must be
reformatted to establish the normal sector information
{however, this will destroy any datal.

During a scan after powering on, the interrupter stopped
momentarily at this track locatieon while the I8 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 £rack is toc run the Big Dehugger program and
have it pause on any error. At that point, look at the signal
and try tc determine the problem.
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Diagnostic Procedure Example of a Damaged

Track and Sectors

JP1 displays a partial view

of a track of data. There is
one narmal sector of data
shown by the arrow. The other

W e -uumm m-m -

kIR0

"

ﬁ' with an abnarmal pulse in
various places.

{ , ' TP8 (YCO) could not lock to
- the abnarmal 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 (VCO) is not used here.

Scope Settings:
TP1 - 1 volt/div
TP8 - .5 volt/div
Timebase: 2 msec/div
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Exanple 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 centar 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 ancther track on the HDA with a s:milar
problem {an extra apparent sector mark}. .

AL this peint, one should normally suspect the system 28 as
the cause of the damaged sectors.

The problem Pro-File originally had a piggyback system Z8
installed, so there wasa a very good chance that the ZIB would
be the problem.

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

rev, 10-12-83

Example of Cleared Dd:a
Areas on Track

TP1 displays a view of a
track of data About a 174

of the track has been wiped
to a constant AC signal. There
ae novsig'\e'ofdatain this
area

IP8 (YCO) is not used here.

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

JP1 displays another track
which has been completely
cleared of arw 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
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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 source, probably
the aystem 28. Both the sector marks and data areas are
migsing.

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

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

There is no way for the Pro-File to repair the damaged areas
without the technician reformatting the HDA.

Chances are very good that the system 28 functioned
abnormally and caused the Pro-File to write over the data
signal; so this would be a good choice for the bad module.

It is also possible that the Contraller or Analocg PCB could
be the cause of the problem because there could have heen 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 tha hesad to perform a DC eragse of the entire track.

This kind of erase would aonly 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

IP1 displays a view of a
track of data. There are 3
sectors which have been
darmaged.

IP8 (vCO)} was not able to
lock on to this kind of
abnormal deta signel at TP1

Scope Settings:

TP1 - 1 volt/div

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

JP1 displays a closer view
of some of the sectors of
the track, including the bad
area. The signal shows that
two sectors have actually

been damaged.
TP8 (VCO) is not used here.
TP1 - 1 volt/div

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

As desaribed in the physical description of the Pro-File HDA
format in section 3 of this manual, the data areas are
written on the dis¢ surfaces in tracks, and the 28 perforns
the Seek routine to cause the stepper motor to move the heads
cover the target track to access data. The number of step
. pulses the Z8 sends to the stepper motor determines how far
the head will move and so which track it will be cver. (For
an explanation of the Seek routine refer to the Firmware
Routines description in section 3.) Because tha control
system is of open loop nature, {(i.e. there is little feedback
telling the Controller PCB where the disc heads are
physically located) both mechanical and electronic offtrack
problems can ag¢cur.

A mechanical offtrack problem within the HDA can be causad by
several things. The stepper motor controlling the position of
the heads can become inaccurate placing the heads slightly
vfftrack either way. The metal band which pulls the heads
back and forth can become torn or damaged resulting in poor
placement of the heads. The mechanical assembly holding the
bearings for the movement of the heads can become distorted
causing every track to be shifted one way. Or the HDA stepper
motor could have a hysteresis problem. Any of these problems
can only be corrected by replacing the HDA.

An electronic problem can resemble that of a mechanical one,
except that there iz generally no permanent damage done to
the HDA. After reformatting, the HDA can be returned to
normal service, as long as the problem has been eliminated
from the syatem. 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 Controllar PCE.

The upper photo shows three sectors which have been damaged
by the system 28 microprocessor by writing the data in an
offtrack position. The lower photo shows a closeup of the
analeog signal where two sectors have actually been damaged.
By telling the system to attempt to read the sactor
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 digappeared. This was
confirmed by running the Pro-File on FST for 48 hours.,
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Diagnostic Procedure Example of Bad Media

IP] displays a closer view

of a suspected bad area of
a track. In about the middle

of the sectar there appears
to be a section missing some
TP1 magnetic material_

TP8| particular abnarmality.

TP1 - 1 volt/div
TP8 - 5 volt/div
Timebase: .1 msec/div

TPl -displays a larger view
of the sector shown above.
On closer examination, the
dead area appears as a
sector mark, except much
smaller in width.

TP1

LTP8] T1P8 (VCO) displays as flat
signal, as it would between
normal sector marks

Scope_Settings:

TP1 ~ 1 volt/div

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

Pro-File Troubleshooting rev., 10-12-83 page 1.42

| Source: David T. Craig Page 0080 of 0580 |

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

<0

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 is:

Per Drive 32 errors total
Per Surface 8 errors total
Track 0 No errors allowed

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

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

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

By displaying the whole sector, there appeared to be a small
area of no signal present (Refer to upper photo). Closer
examination (by using the delay trigger function of the
oscilloscope) of the suspect area of the sector, 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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Pro-File Troubleshooting

TP1

TP1

rev. 10~12-83

Example of Abnarmal YCO
Signal at TP8

IP1 displays a view of a
track of data. (The entire
track appears between the
two arrows)

IP8 (VCO) displays a very
high amplitude signal (2v).
This abnormal voltage is
due to the errars occurring
when reading.

Scope Settings:

TP1 - 1 volt/div

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

TP1 displays a closer view
of one of the sectors of a
track_ This sectar (and all
others of the track) has been
written offtrack.

TIP8 (VCO) tries to correct

far the offtrack condition by
boosting its amplitude voltage.
This effect is seen at the left.

Scope Settings:

TP1 - 1 volt/div

P8 ~ 5 volt/div
Timebase: .2 maec/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 analocg data clock a positive or negative
correction voltage is stored in the charge pump capacitor.
Tha charge on this capacitor is the wvoltage controlling the
VCO, and can ba seen at TP8 on the Analog PCB {usually + 1
volt Peak to Feak).

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

1f the VCO charge pump signal (TP8) is observed along with
the data 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 caugsing
the abnormal VCO charge pump voltage Lo Gecur.

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

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

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

As it turned cut, every track an the particular.HDA which
produced thieg picture showed an analog data signal similar to
TPl {in the lower 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 a good thing to do as the reason why the Pro-File went
offtrack is not known. {(Unknown damage internal to the HDA

it=elf)
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Example of Abnormal AGC
(Automatic Gain Control)

track of data. The track
amplitude is abowt half the
expected value of 2 nw p-p.

IP8 (VCO) is not used here

Scope Settings:

TP1 - 1 volt/div

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

TP1 displeys 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 (VCO) is not used here.
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 Peints 1 & 2 on the Analog
PCB have an average amplitude wvoltage of about 2 volts peak
to peak.

If there is a malfupnction in the amplifier civcuits hetween
the disc heads and TPl & 2, the signal amplitude can be much
lass. For example, the analog to digital conversion circuits
may be able to operate with voltages as low as 1.1 volt Peak
to Peak.

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

The AGC circuitry was added to overcome normal changes in
gaignal as the head seeks back and forth beatween the inner and
auter f{racks. '

Dacreases in the thickness of media coating or head flving
height tend to cancel a loss in signal. Inner tracks will
usually have the lowest amplitude signals.

In the upper photo at the left, the AGC circuitry was not
functioning corractly as the amplitude was about 1 volt peak
to peak.

After power up, the interrupter began to acan normally untll
about track 100, when the 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 visw 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
¢ircuit on the Analog PCB.

The Analog PCB was replaced and the Pro-File functioned

normally.
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HDA Speed
HD2 Index
HDA Brake
HDA Track
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PROFILE MODULE REMOVAL AND REPLACEMENT PROCEDURES

INTRODUCTION

The Eollowing equipment will be needed in these procedures:

Diagonal cutters ("dikes") Protective Pad
Tie Wraps Medium Phillips Screwdriver
Small Flatblade Screwdriver Needlencse 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!

t///,1MmmmaCaﬁ

‘ o _7
4
L
& :
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 jnterface cable {ribbon cable) from
the back of the ProFile.

2. Turn the ProFila 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 Covar:

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 PCE {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:

-

T

Ramove the ProFile cover and disconnect the LED cahle
from the gontroller PCB, Lay the cover flat, as in
Figure 6.

Cut cff the white plastic tie (Figure 7, #3) that
holds the LED cable to the white holder in the cover
(Figure 7, 42).

Remove the other end of the LED cable from the other
hclder in the cover. {On some ProPiles, this holder
will be a clamp like the one shown in Figure 6, #1;
aon others, it will be like the one shown in Figure
Ta)

With a flathead screwdriver, pry the cable clanp 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 thes cable out through the
slot in the cover, as shown in Figure %.

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 hack through the hole In the case.

Installing the Ready LED:

8'

10.

lli

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 gcable bhack
through the opening until the LED fitg in its slot.
Replace the “ready" label.

Push the cable clamp (Figure 7, ¥1)} up to the cover
until it holds the gable 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
wWrap.

Connect the LED cable to the controller PCB (Fig. 10)
and reinstall the cover.
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C. THE CONTROLLER PCB

Replacing the 0ld PCB:
l. Renmove the cover and disconnect the LED from the

controller PCR.

2. Disceonnect the ribbon :cable (Figure 11, #1) and (as
far as you can) the crange 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-tontroller cable)d.
Push and wiggle the grey plastic connector until it
comes fres of the PCB.

3. Remove the long screw at the middle rear of the
controller PCBE {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. NCOTE: Some PCEs will have two
additional stand=-cffs, or two screws to remove, as
shown in Figure 11, #5.

5. Lift the contreller PCB forward and up off the power
supply - you may have to push ocut on the rear plate
to free the interface cable connector {(Figure 11,
#6), and finish disconnecting the motor contrcl
cable. Set the PCB aside. NOTE: When vou 1lift off
the econtroller PCB, you will see & loose metal spacer
under the spot where you removed the long acrew.
Save this spacer for use with the new PCBE.

Installing the New PCB:
6. Holding the controller PCB over the power supply,
position the interface cable connector (Fig. 10, #5)
in its slot in the rear plate.

7. Position the contreller PCE over the five plastic
stand-offs, but den't push it down vet.

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

9. B5lide the metal spacer under the PCB so0 that it is
undernaath the rear, middlie screw hole. Insert the
long =zcrew 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 01d Power Supply

1. Remcve the cover, disconnect the LED cable and remove
the controller PCB.

2. Disconnect the small white power supply plug {between
the power supply and the BDA) from its mates {Figure
12, $#1).

3. Turn the ProFile over and rest it on a foam pad.
Remove the four screws that held the power supply
pnto the bottom of the ProFile case (Figure 13, #1}.

4. Held 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 twc rear
plates, remove the twe screws that hold it on {Figure
i4, #1), and remove the plate (Figure 13, #2).

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

Installing tha New Power Supply

1. 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.

2. Replace the ocuter rear plate. 1Insert the two
mounting screws that hold this plate to the inner
rear plate, but don't tighten them all the way.

3. Connect the two-pronged power supply cable to its
mate from the EDA (Figure 12, #1)}; reconnect them
behind the orange Mylar cable (i.e., closer to the
HDA) .

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

5. Reinstall the controller PCB.

6. Connect the LED cable to the controller PCE and put
the ProFile cover back on.
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3.

1.

2.

E. TEE HARD DISK ASSEMBLY (HDA), AND ANALOG PCB

Remowing the 01d BDA and Analog PCB:

Ranove the cover, disconnect the LED cable, and
disconnect the cables that connect the HPA 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 lift the housing up and off. EKeep the EDA
cn the protective pad.

Ramoving 0ld the Analog PCB:

Turn the HDA B0 that the ribbon cable comes out to
your right.

If there is a metal bar across the front of the
analeg PCB as shown in Figure 16, #1, or over the top
of the amnalog 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 nct present, write them in with a marker.

Carefully disconnect all five cables from the analeg
PCB:

l. Index cable (Figure 17, ¥2)

2. Stepper motor cahle (Figure 17, #3}

3. Track © cable {(Figure 17, #¥4)}

4. Head cable (Figure 17, #53)

5. Analog-to-controller cable {Figure 17, #&)

Turr the HDA 30 that the rounded side is facing vou,
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. Usze minimum force to prevent ripping it off
the analog PCB.

Remove the four Phillips-head mounting screws from
the analeg PCE (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.

ig.
11.

12.
13,

14.

Reinstalling the HDA:

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 (rihbon} cabla.
(Do not use the arrow on the ribbon cable connector
as a guide to-econnecting it. The ribbon cable should
exit down and away from the analog PCB, and the side
of the connector where the ribbon cable curis 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
analcg 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.

1. Turn the HDA so that the ribbon cable soames ocut to
your right.

2. Place the ProFile case over the analog PCB (see
Figure 1%: 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).

3. Reinstall the screws.

4, 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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P. THE MOTOR CONTRCL PCB

1. Remove the HDA and the Analcg PCB as described in the HDa
and Analeg PCB Removal/Replacement procadure found in this
section.

2. Refer to the illustrations on the opposite page to
identify whether you have an old or new Motor control PCH.
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 ¢ontrol PCB.

*** If you have a new motor control PCB then Pl may be a 7
pin Molex plug fitting on J1 a 6 pin jeeck. 1In 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 &
cof the jack.

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

4. Reinstall the motor control PCB by recoanacting the plugs,
and reipatalling the 2 screws to fasten the PCEB to the EDA
main assembly.
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CONTROLLER BOARD UPGRADE PROCEDURE

The following eguipment may be needed for this procedure:

PART APPLE PART NUMBER
5.1X ohm Resistor (1} 101-4512

0.1 microfarad Capacitors (2] 130-0007

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

6.36 X 5/16 Standeff (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 tha
location of the items menticoned in the following discussion.
If the Rev is 820-0055 Rev A, B, C, or D then perform the
foliowing 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 B20=D055 rev PCB.)

A. Solder a 5.1K chm 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 R1S is present on the PCB. If R15 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 U1 and U2 on the contraller PCEB 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. Chegk the 28. If it is the piggyback version then

replace it with the latest mask version {no piggyback)
(PN 341-0171-A).
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ANALOG BOARD UPGRADE PROCEDIRE

The fcllowing egquipment may be needed to perform this
procedure:

PART , APPLE F/N
20mm section of 26 te 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. Identify 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 B20=-0054-A (rev A} or B20-Q054-
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
he replaced with rev A" or "D" PCBs.

2. Locate deviece U2 and tufh the PCB over,.

3. I1f the BPCB 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. :

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

B. Solder a 3.9K ohm resistor {(Apple PN 101-4352)
between pin 10 of U2 and +5V. This will be designated
R118 on updated schematics.

C. Solder a sacond 3.9K chm resistor from pin 4 of U2 to
+5V. Ths will be designated R11% con 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 Anaiqg PCB Location 02

R118 pin 10 to +5V

Jumper pin 4 to pin 13
{rev A BPCBs only)

Jumper pin 1 to pin 10

R119 pin 4 to +5V

Service Procedures Fage 2.21 rev 9=27-83

| Source: David T. Craig Page 0107 of 0580 |

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

222
y S

1k TER
'I R

- D IR
1T _FRIZL N3

ssrvice Brgcedures Bage 3:3

| Source: David T. Craig Page 0108 of 0580 |

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

(0§

The following egquipment will be needed to perform this
procedure:

HDA SPEED CHECK AND ADJUSTMENT PROCEDIRE

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

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

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

{2) Connect the black lead from the fregquency counter tc
a ground point on the analog PCB. Connect the red
lead to TP-]l &an the Controller PCB.

{3} BSet the freguency counter to read Per. A & 10 hz.

{4) 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 BDA assembly and cover on
the Profile.,

Toe ADJUST:
{1) Remove the HDA assembly from the Profile. Once
removed, reconnect the ribbon cable from the HDA to
P2 on the Controller PCEB, and power connector P4
from the Power Supply to the HDA.

{2) Locate the trimmer potentiometer positiocned near the
ground strap on the Analog PCB by P4.

{3) 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]).

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

(53) Reinstall the HDA assembly and cover.
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INDEX CHECR AND ADJUSTMENT PROCEDURE {continued)

To ADJUST:
(1) Loosen the two mounting screws so that the index
sensor moves freely.
{2) Align the =ilver index tab and the index sensor.

(3) Place the 30 wmil. flat gauge between the index tab
and the index sensor.

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

{%) Tighten the mounting screws,

(6) The flat gauge should be held firmly but should not
be sc snug that it cannot be easily removed.

{7) Remove the flat gauge and check the operation cof ths
index sensor.

(B} Reinstall the Analog PCB into the HDA assembly, and
the HDA assembly into the Profile,
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The following equipnent will be needed to perferm this
procedures

=========5Z%ifiii%ﬁ??ﬁ%ifﬁiﬁi€§§===
1010 ineh f£lat gauge
—— Leekeite ®hraad sealey

There are 2 main revisions of meter eentrsl BEBs for the Bre=
File BPA. The older FRv uses a brake 8 siew the HPA disk
moter after power is reweved. It is for this rev of meter
eontel BCB that this proecedur? was develeped:. The RewWsF rev
reverse biases the disk meter ¥o slow the disk after pewsF is
pemoved. You ean identify whieh PGB yeu have by referring te
ehe illuseration on page 2.16.

Note: If you need instruections for any remeval/replacement;

ggu ean £ind them in the Medule Remeval/Replacement
roecedures part of this seectien:

o CHECK:

(1) Rewmeve the Gever and then the HBA assembly frem the
Prefile,

(2) Remeve the Analeg BGB frem the HBA.

(3) Turn the HDA upside down in frent of yeu. Leeate Ehe
brake meehanism as shewn in figure 1. Insert the
£lat gauge between the Beleneid Bedy ard the Biunger
Plate as shewh in figure 1.

The gauge sheuld fit snugly bBut slide easily:

if the elearance is tee tight or tee 1leese; perferm
the procedure belew.

1f the elearanee is OK reinstall the HBA assembly,
and then reinstall the Cever.

{(The adjustment proeedure is eentinued en the next page:)
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BRAKE CHECK AND ADJUSTMENT PROCEDDRE {continued)

BRAKE MECHANISM

Meassure Her';—--\hg

U B

Lefp——em= Plunger Flate
Hounr.iﬁg' Serew: - :( 2 Brake Pad

Solencid Body':——/

(Fig.1)

To ADJUST:

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

(2 Carefully replace the mounting screw; aveid getting
any locktite on the sides of the screw heole in the
solencid body.

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

{4) Place the flat gauge between éolenoid body and
plunger plate.

{5} DPush the solenoid body forward (toward spindle
motor) until the brake pad makes light contagt with
the braking surface of spindle motor.

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

the scolencid body provides a convenient method of
pesitioning the solencid}.

(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
Oone.

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 wmotor.

'

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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The following equipment will be needed to perform this
procedurs:

TRACK D CHRECEK AND ADJUSTMENT PROCEDURE

Profile Debug 28

010 inch wire gauge

070 inch wire gauge

A/// with internal disk drive
2050 inch Allen (hex) driver

Note: If you pneed instructions for any removal /replacament
you can find them in the Module Removal Replacement
Procedures in this ssaction.

To CBECK:
(1) ERemove the cover from the Profile.

(2} Position the Profile so that the interrupter 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 inte
its socket.

{4} Turn on the Profile

Observe: That after approximately 20 seconds the
HDA interrupter arm will move from Park
position t¢ track 0 positien 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 cptic mounting hracket {(See Fig.
3} is between .010 and .070 inches. If it is not
then perform the adjustment procedure on tha next
page.

NOTE: If the following adjustment does aot 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.)

Sarvice Procedures Page 2.31 rev 10=12=-83

| Source: David T. Craig Page 0117 of 0580 |

Downloaded from www.Apple20nline.com



Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

RE (GRHEINAD)

(%)

(&)

€2

(8)
(9)

(18)

(i1)

(12)

IR Wit IRIMHEING SRR Oh TR RWHE Madket
N oy o btk

e A R %?*%f’ ol e Pl

$hide e b assemby E&H F 8
Bracket whh the SRYRITAR & Son S iﬁ% & %%ei

Caxefully bighten ARWREIAG SQERUE 82 4% A}t R
Gi%t&&%hzh% %%%%%E%%B %

Turn off the %&e%gl% and replace the BeRugger %8
with ERe BYSteR %

TuER o the Brofile ang %%i% 2BREY m 1333 auEs
as it periomms §t§ 8caR § gg ﬁk %gg é % éé gﬁé
Sean SeGURREE Eh@ iBE%EEuB 8E arm SH3H g FEEHERRS
te the Bark positisn:
TurR off the Brofile:

8n the €entrsiisr BER Femsve the Sysism
instail the B%ggyBasﬁ g Eag 2= g }Hyig

g §
PurR on the Brefils and rech sk Eﬂs 182
between the SpEic BFackst 9H§ RESFF

g 3 5&5 ReR

d

EIRL

it
described abeye: RSPEFfSrm & gsaﬁgf§5§H
elearapnce is 6k:

Turn off the Brofile and replace the BeBug %8 With
the System #8:

Reinstall the EoVer OR the Brofiis:

Service Prosedvres Page 2.32 & P12

| Source: David T. Craig

Page 0118 of 0580 |

Downloaded from www.Apple20nline.com




Apple /Il Computer Information « Doc # 78 < ProFile Hard Disk Repair Info

g

HDA FORMATTING PROCEDURE

The following eguipment 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 I8 ’

Format software (Profile format diskette #889~0013)

1. Install the Profile Interface PCB in slot 1 of the Apple
/77 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 Z8 from the Controller PCB and
insert a Debugger 28. If at all possible do not remove the
prem from the piggyback socket as this can cause

intermittent failures because of damage to the piggyback
sucket.

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 Z8 will not turn the Ready LED on
again until the program in the Apple /// initiates
communications with the Profile.

5. Boot the Format program.
Observe: the Raeady 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 OE.
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the Pro~File and the host conputer.)
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Ramove « Press any key to coatimwe®
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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
w1th1n the next 2 and 1/2 minutas:

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

*

% x

At the end of each process listed abcve the screen
-display should indicate “pass",

Note: the last line on the screen display “"press <RETORN>
when profile is ready™ only indicates that if you
have more than cne profile to format, the diskette
does not have to be rebooted sach time.
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7. Type <P> to select the Print Status command.
Observe: The line shown below is.displayed on the CRT.
PRINT BSTATUS TQ S5CREEN OR PRINTER {(5/P)

B. Type <P> to select the printer.

Observe: The Silentype prints out as shown below.

COMTROLLER UERSION -~ B83.58

SPHRED SECTOR

TOTAL 60

LIST CYL HD SECT
BRD BLOCKS
TOTAL 69

LIST - C¥L HO SECT

{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/0 devices such as the ProFile
disk drive. It is a program that allows you to directly .
communicate with a block 1I/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 2Z8.
(The Standard System ROM 28 is the operational ROM in the 28
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. In 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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For example: <RT1H2S3> or <RTO01H02S03>, 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:

000000, then the command <RTS5><RETURN>
will set BLOCK = 050000

If BLOCK

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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coumnt »

B (Display)

This command displays the contemts of the imput or owtpat
buffers.

D by itself will display the imput buffer.

DI is the same as D.

DO will display the output buffer.

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

The form of the display is the same as that for am APRLE
monitor memory dump. It will display the first 25¢ bytes of
the buffer and pause so that you can study the values.

At the bottom of the screen it asks for <ESCAPB> 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 Db 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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