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INTRODUCTION Page 1

Congratulations!

You are now among the ranks of thousands of successful technicians and advanced
end-users that rely on the solid performance of Service Diagnostics. Large manu-
facturers, OEMs, distributors, and dealers around the world agree that Service
Diagnostics is a power-packed product that delivers results with stunning accuracy! We
encourage you to read further to see why Service Diagnostics earned the distinction of
PC Magazine Editor’s Choice!

A Short History Lesson

The roots of Service Diagnostics can be traced to the days when CP/M dinosaurs walked
the earth. As you know, the dinosaurs died out years ago, but Service Diagnostics has
evolved to take on the special needs of today’s IBM-compatible machines, regardless of
the operating system. For over 10 years, our engineering team has been working hard
to tweak compatibility and add exciting new features to ensure that Service Diagnostics
will continue to reliably meet your exacting specifications.

System Requirements

Service Diagnostics is not demanding of your system resources, however, there are a
few fundamental requirements:

0 IBM PC, XT, AT-286, AT-386, AT-486, PS/2, or 100% compatible

0 System base memory - 128K (X‘D, 256K (AT)

0 Not operating-system dependent (DOS version requires DOS v2.1 or later)

0 One floppy drive - 360K 51/4 inch, or 720K 31/2 inch
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Who Can Benefit?

Everyone! - Service Diagnostics was designed from the ground up to handle the needs
of sophisticated service technicians. System testing, burn-in, and configuration has
never been easier. However, manufacturers, distributors, dealers, educators, and end
users have needs for which Service Diagnostics is the ideal tool.

0 Service Technicians - Many diagnostics on the market are subdued in order to
maintain compatibility with the industry’s broad machine types. Service Diagnostics,
however, is available in modules that are specific to the various platforms currently in
existence. Each module offers serious tools that help get machines back online quickly.
After work is completed, Service Diagnosticswill ensure that repairs are sound and have
not affected other areas of the machine.

0 Manufacturers - Service Diagnostics is the ideal tool for a burn-in procedure as new
machines or devices come off the line. When units are repaired under manufacturer
warranty, Service Diagnosticswill help to efficiently complete the repair. Reports can be
generated by Service Diagnostics to boost credibility with distributors because Quality
Control is often the standard by which manufacturers are measured.

0 Distributors - When evaluating new products to distribute, Service Diagnostics can
provide a picture as to the extent of "IBM-compatibility." Reports can be generated by
Service Diagnostics for shipment with the product to dealers.

0 Dealers - Nothing upsets a client more than getting a new or newly—repairedunit home
and having it fail shortly thereafter. By using Service Diagnostics to configure and burn—

in units before they go out the door, dealers can reduce returns.
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o Educators — As a utility for CMOS setup editing, low-level formatting, partition table
editing, and bad-sector mapping, Service Diagnostics can help students learn the
fundamentals of building a system from scratch. Advanced courses in troubleshooting
are supported by Service Diagnostics’ ability to test memory, DMA and Interrupt
Controllers, timers, CMOS RAM, RTC, and other board-level components.

0 End Users - For the curious, Service Diagnostics exposes the innermost facets of
today’s IBM compatibles. Maybe you feel that you are being overcharged for service of
your computer. Service Diagnostics can pinpoint the problem before the technician
looks at your system!

First Things To Do

0 Inspect the package — Although Landmarkmakes every attempt to provide complete
packages, from time to time an item might be overlooked. If you find that an item is
missing, a quick call to our Customer Service Department will rectify the situation.

All modules include:

o This manual,

0 Registration card,

0 25-pin parallel loopback plug (female),

0 25-pin serial loopback plug (male),

0 9-pin serial loopback plug (male).

The th versions include:

o 3% inch and 5% inch calibrated alignment disks,

0 AT ROM POST,

o XT ROM POST.
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Software - To accommodate newplatformsor variationson existing platforms, the
actual program disks may vary in content. You can be assured, however, that the
modules purchased will be present on a combination of 3V2 inch and 51/4 inch
disks. If this is not the case, check the items against your invoice and call
Customer Service if you believe that an item might be missing.

Note: Any other variance previously agreed upon with your Product Consultant
will be reflected on the invoice.

0 Register Your Product - As noted above, you should have received a registration
card. In order to ensure continued support from Landmark, please complete and mail
the registration card. The serial number can be found on the bottom of the vinyl case.
Your warranty, of course, is still valid without the registration card.

0 Backup, Backup, Backup! - As of v2.12, Service Diagnostics can be backed up using
an image copy such as "DISKCOPY". All disks eventually wear out, especially when they
are used frequently, as is the case with diagnostic software. Our warranty provides for
the replacement of disks that expire prematurely, but a backup will ensure you of
uninterrupted service.

If the Unexpected Happens...

0 Customer Service - If your package is missing a component, a component is found
to be defective, or a component falls within the warranty period, and the product was
purchased directly from Landmark, please contact our Customer Service Department.
They will be happy to service your needs. If the product was obtained through a
distributor or dealer, please contact the distributor or dealer for support.

0 Technical Support - Sometimes additional information is required to better apply
Service Diagnostics to a particular case. If you are in need of information beyond that
which is presented here, please feel free to contact your supplier’s Technical Support
Department. If the product was purchased directly from Landmark, you will find that our
Technical Support is unsurpassed.

INTRODUCTION Page 5

o RMA Procedures - If it is necessary to return your product for any reason (ie.
exchange, replacement, repair), first contact your supplier’s Technical Support
Department. A Technical Support Agentwill provide instructions for packaging, marking,
and shipping your product to a factory-authorized repair facility. Additionally, an RMA
number will be provided to ensure proper handling of your package. If Landmark is your
direct supplier, please contact Landmark’sTechnical Support Department directly at:

o (800) 683-0854 (continental U.S.)
0 (813) 443-1331 (outside U.S.)
0 Hours: 9AM - 6PM EST

References - For more detailed information concerning PC maintenance and repair, we
recommend the titles in Table 1:

Table 1. References for Additional Study
Publication Author Publisher Date

ComputerTroubleshootingand Walter J. McBride San Diego, CA: Harcourt Brace 1988
Maintenance Jovanovich

The ComputerGlossary Alan Freedman New York, NY: Amaoom 1991

Inside the IBM PC Peter Norton New York, NY: Simon and Schuster 1987

Upgrading and Repairing PCs ScottMueller Carmel, IN: Que Corporation 1988

Installing a Personal ComputerSystem William E. Perry Wellesley, MA: OED Information 1989
Sciences

Starting Out Right Colin Mick Stanford, CA: Understanding 1983
(video tape) Personal Computers

The Brady Guide to Microcomputer Henry F. Beechold New York, NY: Prentice Hall Press 1986
Troubleshooting

The Complete ComputerMaintenance David Bellin New York, NY: Harper & Row 1986
Handbook

The Complete IBM Personal Computer Novogrodsky, New York, NY: Simon and Schuster 1986
Seth, et alia

The PC Configuration Handbook John Woram New York, NY: Bantam Books 1987

Towards a New Concept of Computer Louis Grail Paris, France: Organization for 1982
Hardware Economic Co-operation

Webster's New World Webster's New York, NY: Prentice Hall 1988
Dictionary of ComputerTerms
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Starting Service Diagnostics

To start Service Diagnostics, insert the key diskette into drive A: and reboot the system.
There are two types of Service Diagnostics, DOS based and stand-alone (bootable).
When using a DOS version of Service Diagnostics, boot DOS from a clean system disk
(that is, one which does not install terminate-and-stay-resident programs or device drivers
other than LlM/EMS/expanded-memorydrivers and uses as simple a CONFIG.SYS as
possible). If you have an AT, type:

C> ATSERV

If you have a PC or XT, type:

C> XTSERV

If you have a PS/2 Model 20, 25, or 30, type:

C> SOSERV

If you have a MicroChannei PS/2, type:

C) MCSERV

In addition, the standard input of ServiceDiagnostics can be redirected. This means that
you may enter the intended keystrokes into a DOS file (such as REDIRECT) and list that
file on the command line preceded by a less-than character:

C> ATSERV < REDIRECT

If this is done, all input for Service diagnostics will be read
from file REDIRECT.
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To start the stand-alone (bootable) Service Diagnostics, insert the program diskette into
drive A: and reboot the system. This version will work with non-DOS based PC’s (Unix,
Xenix, and certain file servers, for instance). Because the stand-alone version does not
know what operating system is normally loaded on your computer, it cannot use
standard input redirection the way the DOS version does. If the booting process is
working, the boot sector is loaded (sector 0, head 0, track 0), then a series of dots is
displayed, one for each track that is loaded.

If you do not see these dots, or if the dots do not finish, then the loading process died.
If the dots end in a two-digit (hexadecimal) number, then that number is a floppy error
code. Please refer to Table 2:

Table 2. Serf-Boot Floppy Error Codes

Code Description

01 Invalid diskette parameter or bad command

02 Address Mark not found

04 Sector not found

06 Diskette was removed

08 DMA overrun on previous operation
09 Attempt to cross 64K boundary during DMA

GO Media type was not found
10 CR0 or ECC error on disk read (Bad sector)
20 Controller failed

40 Seek failed

80 Drive timed out, assumed not ready

If at least one dot appeared, but the system hung, suspect that low memory is bad
(between 0K and 64K.) Try the LandmarkROM POST at this point. Any errors returned
by the floppy controllerwill be displayed as a two digit number.
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l

l When Service Diagnostics executes successfully, the following screen will appear: Next, depending upon your system’s current graphics mode (as well as whether a
graphics adapter is installed), the following questions will be asked:

Landmark/SuperSoft PC/fiT [The KIT] Computer Diagnostics
Is a monitor attached to both Adapters? Yes No

is an Enhanced Graphics Display attached? Yes No

Is a color monitor attached to the Graphics Adapter? Yes Nol

‘ Seruice Diagnostics
} Uersion 2.12.0

. Next, a screen similar to this will be dis la ed:‘

Copyright (C) 1991 Landmark Research International Corp. p Y

fiLL RIGHTS RESERUED

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

DEUICE TEST HENU

Installed deuices are in PEUERSE UIDEU

Serial u: 121323333 CPU [Intel 80286]
System Board
Numeric CoeProcessor [Intel 8028?]
Memory: 640K + 2944K extended + BK LIN/expanded

Press any key to continue Enhanced Keyboard
. Disk Log: INQCTIUE Printer Log: INHCTIUE Uideo Graphics Hrray won) and Color Monitor

‘ Figure 1. Opening Screen Ho secondary display adapter installed.
l 2 asynchronous Port(s)
1 1 Parallel Port(s)

2 Diskette Driue(s) and Controller
l

_ 2 Hard Disk Driue(s) and Con roller,
1 Your system’s configurationwill be verified to ensure that the appropriate tests are run Printer

, l for your system. If an abnormal or unrecognized setup is detected, a screen Will be Diskette filiynment Tests;
displayed indicating the last item checked. Please contact LandmarkTechnical Support Return to "am Henu
if this happens on your system.

l

Licensed to: Landmark Tech Support — Confidential!

l

l

l

Press <F1> for help
Disk Log: INACTIUE Printer Log: INHCTIUE

Figure 2. Device Test Menu

Tests can be run for any or all highlighted devices. All of your installed devices should
be highlighted. If any are not highlighted, they are not installed correctly, or are
malfunctioning.
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Enter <Y> if the list is correct and proceed to the Test Selection Menu. Most screens,
when prompting for input to proceed, will accept an <ENTER> as a ”Yes" response.
Enter <N> if there are any differences between devices listed on
the screen and your system devices. This screen is displayed:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

The SYSTEM BOARD SUITCHES may be set incorrectly
or a DEUICE may be defective. Check the power
switches and cables to those deuices. an extra device
probably indicates incorrect system board switch
settings, a partially thrown switch or a defective
switch. On an HT, CMOS configuration nan may be bad.

fiction: Press (F1) for helpModify Exit
Disk Log! INRCTIUE Printer Log: INHCTIUE

Figure 3. Information Screen prior to Device Configuration Menu

Check the power on all devices. Then check the cables which connect these devices
to your computer. If this does not help, refer to your Operations Guide to check the
switch setting on the devices. Check the installation instructions for the device. On the
AT, the system board configurationCMOS RAM may be defective or the battery which
powers this RAM may be bad. On a PS/2 the CMOS RAM, battery, or device setup
hardware may be bad.

There are devices (hard/floppydisks, monitors, and so on.) that are attached-to your
system, but are not compatible with standard devices. These devices require special
device drivers, and cannot be detected by the device-detection algorithms, and cannot
be tested.

JIIIIIII----——___________¥44
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Finally, you may try mOdifying the device list, using the Modify option from the Main
Menu. The screen appears as follows:

Landmark/Supersoft PC/fiT [The KIT] Computer Diagnostics
DEUICE CONFIGURRTIDH HENU
Installed dBUices are in PEUERSE UIDED

9 CPU [Intel 80286]
B System Board
C Numeric CO‘Processor [Intel 8028?]
D Hemorg: 640K + 2944K extended + BK LIN/expanded
E Enhanced Keyboard
F UideD Graphics firray (UGH) and Color Monitor
3 H0 secondary display adapter installed.
I
J
K

L
H

2 asynchronous PortIs)
1 Parallel Port(s)
2 Diskette Driue(s) and Controller
2 Hard DiSk DriueIs) and Controller
Printer
Return to Main Henu

Press (F1) for help
: anCTIUE Printer Log: INHCTIUE

Figure 4. Device Configuration Menu

If You enable certain deviceS, a sub-menu will appear at the bottom of the screen. For
instance, if you request additional diskette drives, then you are asked to select the
diskette type. if you request additional memory, then the division of base and extended
is requested. Expanded memory must be automatically located and sized.

Enabling certain non-existent devices may cause erratic behavior by Service Diagnostics
and may cause your system to lock. Some systems are unable to report which type of
keyboard is installed. YOU may change item D if you wish to force the keyboard type.
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Selecting Tests

Once the device list has been correctly specified, the Main Menu will be displayed as
follows:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

MRIM MENU

4 9 Test devices individually
Test all devices quickly
Test all devices extensively
Set error control mode
Utilities Menu
Logging Menu
Change installed device list
Display DDS/BIDS Information
Exit Service Diagnostics

Press (F1) for help
Disk Log: INfiCTIUE Printer Log: IHRCTIUE

Figure 5. Main Menu

Throughout Service Diagnostics, the menus work as follows: <TAB>, <SPACE>, or the
right or down arrow keys may be used to move the pointer down to the next item.
<BACK TAB>, <BACKSPACE>, or the left or up arrows will move the pointer up to the
previous item. Menu items may also be selected directly by pressing the appropriate
letter key. Multiple choice questions such as "Yes Menu Repeal“ will highlight the current
choice; <SPACE>, <BACKSPACE>, and so on will work in a similar manner as the
menus. Pressing the first letter of the choice (such as <Y>, <M>, or <R>) will directly
select that option. Pressing <ESC> will return you up one level of menu unless you are
at this menu, in which case <ESC> will have no effect.
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Choose one of these options to run the tests (options A, B, C, and H), set diagnostic
options (option D, E, and F), modify the device list (option G), or exit to the DOS prompt
(option I). The tests and diagnostic options are described in detail below.

OptionA: Test Devices Individually

This option allows the testing of a single device. If you desire to test devices not
highlighted, you may modify the device list. Also if you wish to test only certain devices
but not others, you may delete the undesired items from the installed devices list.

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

DEUICE TEST MENU

Installed devices are in PEUERSE UIDEU

CPU [Intel 80286]
System Board
Numeric CoAProcessor [Intel 8028?]
Memory: 640K + 2944K extended + 0K LIM/expanded
Enhanced Keyboard
Uideo Graphics firray (UGH) and Color Monitor
Mo secondary display adapter installed.
2 Hsynchronous Port(s)
1 Parallel PortIs)
2 Diskette Drive(s) and Controller
2 Hard Disk Drive(s) and Controller
Printer
Diskette Hlignment Tests
Return to Main Menu

Press (F1) for help
Disk Log: INfiCTIUE Printer Log: IHHCTIUE

Figure 6. Device Test Menu

Choosing one of the selections from this menu will begin the tests for that device. The
llldividual tests are described in sections below. When the test is completed, Service
Dlagnostics will return to this device list, to await another selection. You may return to
the Main Menu by typing <N> or by hitting <ESC>.
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Option B: Test All Devices Quickly

This option does a quick test of all devices except the keyboard and monitor (which
require extensive operator interaction). When this test is run it will prompt you for the
number of iterations:

Number of iterations to run tests
(-1 for continuous testing)?

The quick test will then display a screen showing the devices to be tested and run quick
tests on all of them. The device that is currently being tested will be shown in blinking
text. Note that some tests such as memory tests take longer than others.

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

SYSTEM QUICK CHECK

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Intel 80286 CPU
Dflfl Controller 1
Dflfl Controller 2
Intel 80287 Numeric Co—Processor
System Memory
asynchronous Port 1
asynchronous Port 2
Parallel Port 1
Diskette Drive 9
Diskette Driue B

Hard Drive 0
Hard Drive 1

Passed
Passed

Press any key to continue
Disk Log: [NHCTIUE Printer Log: IHHCTIUE

System Quick CheckFigure 7.
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If logging is activated, errors will be reported to the disk or printer log, whichever is
active. The individual quick tests take differing amounts of time to complete. For
instance, the memory and hard disk tests take longer than the rest of the tests. You will
not need to enter any input while the quick test is running. Pressing <ESC> or
<Control-C> will abort the test; there might be a delay between pressing <ESC> or
<Control-C> and the time when the test actually stops.

Option C: Test All Devices Extensively

This test allows you to extensively test any or all of the installed devices; it allows
selecting the number of iterations per device, as well as the number of iterations to
repeat the entire test cycle. When this option is selected, the following menu will appear:

w*44444'I,andmark/Su erSoft PC/RT [The KIT] Computer Diagnostics

EXTENSIUE TEST SETUP
Iterations Test

CPU [Intel 80286]
System Board
Numeric Co—Processor [Intel 8028?]
memory: 640K + 2944K extended + 0K LIN/expanded
2 flsynchronous P0rt(s) (EXTERNHL DISRBLED)
1 Parallel Port(s) (EXTERNHL DISHBLED)
2 Diskette Driue(s) and Controller
2 Hard Disk DriueIs) and Controller

Continue

Press (PI) for help
Disk Log: INHCTIUE Printer Log: IHHCTIUE

Extensive Test SetupFigure 8.
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Selecting one of the devices will allow you to enter an iteration count for that device and,
in the case of asynchronous and parallel ports, to specify whether or not external
loopback plugs are installed. Selecting the "Continue" option will then prompt for the
number of iterations to run the total test cycle. After that, the devices will be tested in

the order presented. During each test, errors will be reported to the screen and they will

also be sent to the log if active. This test also does not require operator intervention
while running and is useful for total system burn-in. Landmark also sells diagnostics
designed specifically for burn-in.

Option D: Set Error Control Mode

Selecting Option D will display the following screen:

Landmark/SuperSoft PC/fiT [The KIT] Computer Diagnostics

Set Testing Error Control

Current error response mode is PHUSE THEN CONTINUE

Switch mode to STOP LIJDP
Press (£80) for no change

Press (F1) for help
Disk Log: INHCTIUE Printer Log: IHHCTIUE—

Figure 9. Set Testing Error Control

OPERATION Page 17

The default mode, PAUSE, will cause Service Diagnostics to pause for a few seconds
then continue, when an error occurs. Setting STOP will make Service Diagnostics stop
on error and wait for your response before continuing. This option will also allow yor.
to abort the test and return to the testing menu. Setting LOOP will cause Service
Diagnostics to repeat the test a number of times when an error occurs the followino
question will be asked:

’ -

Iteration limit per error (-1 for no limit)?

Enter the maximum number of times to retry a test after an error.
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l

“I

/
Option E2 Utilities Menu The System Date/Time option screen looks like this:

,

‘

l The Utilities Menu offers several useful utilities to display/set system time, copy/format Landmark/SllperSoft PC/HT [The KIT] Computer Diagnostics
,

( disk, backup/verify/restore a mirror image of the hard drive, and park the hard drive
‘

‘

heads. When Option E IS selected from the Main Menu, the followmg screen is System DateAime Setup
‘

dISDIayed: Use «- -> to select entries
Use T 1 to change selected field

‘ ‘1 Press (F10) to save changes. <ESC> to exit
l Landmark/SuperSoft PC/flT [The KIT] Computer Diagnostics

21, 1991 01:54:19
i UTILITIES MENU

“ l“ a Display/Set System Time
l

‘

,‘l B Display/Hodify System Setup (0108)
‘h C Copy a diskette

D Format a diskette
(

E Baekup/Uerify/Restore
l F Prepare for moving system

G Return to Main flenu

Ae**--A~——————Disk Log: INHCTIUE Printer Log: INHCTIUE

Figure 11. System Date/Time Setup

o Display/Modify System Setup (CMOS)
Disk Log: INHCTIUE Printer Log: INi-‘ICTIUE

. . . . - -Figure 10. Utilities Menu The utilities for displaying and modifying the CMOS system configuration are for the
‘l‘ M 80286, 80386, and 80486 ATs, in addition to PS/2 models 20, 25, and 30.

‘

. . .,Ji i

‘

o Display/Set System Time Note: Since there is no CMOS in PC or XT compatibles, and PS/2 compatible
til i” machines (models 50 and up) require the use of a speCIal reference diskette for

‘

ll

NM The option for displaying and setting the system time affects the time maintained by all configuring the system setup, SeerCB DiaQNOSUCSWI“ ”0t allow this operation on
‘

lli AT and PS/2 compatible computers in non-volatile CMOS RAM. The year can be set those machine types.l

l

I between approximately 1980 and 2099. The time is set in 24—hour military format.
<ESC> will abort an chan es.

.
y g

This option allows you to display the system configuration as stored in the CMOS RAM
and, if desired, make changes to that configuration.
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After selecting the Display/Modify System Setup option, the following screen is displayed:

Landmark/SuperSoft PC/RT [The KIT] Computer Diagnostics

Press (F10) to save changes and reboot. (£30) to exit

Diskette drive a
Diskette drive B
Hard disk drive 0 Type 44
Hard disk drive 1 Type 6
Base memory size: 610K
Extended Memory size: 2911K
Primary video display: EGG/U68
Numeric Co—Processor: INSTHLLED
CHUS checksum: IHUHLID

High Density 5 1/4"
High Density 3 1/2"

Disk Log: INHCTIUE Printer Log: INHCTIUE

Figure 12. Display/Modify System Setup (CMOS)

These options will be able to support non-standard definitions of the CMOS RAM that
may be used by the BIOS installed in certain systems. If the CMOS RAM becomes badly
corrupted (perhaps by setting up options that are not appropriate for your computer),
you may have to remove the CMOS battery (check the system board, or the sides of the
case for this battery) and short the battery terminals for several seconds. This will
initialize the CMOS RAM. Then, reinstall the battery and boot the machine. At that point,
the BIOS should allow you to edit the CMOS settings. If your BIOS does not have a
built-in CMOS editor, use Service Diagnostics’sCMOS editing facilities described above.
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. Copy a Diskette
Service Diagnostics also has facilities to al!ow a diskette to be copied. The option to
Copy a Diskette will display the following screen:

Landmark/SuperSoft PC/nT [The KIT] Computer Diagnostics

Copy from drive: m H:

mmCopy to drive:

Disk Log: INHCTIUE Printer Log: INHCTIUE

Copy a DisketteFigure 13.

Note: The copy facility will make an image copy of the source diskette onto the
target diskette. The copy facility cannot copy diskettes that are copy-protected.
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0 Format a Diskette

The format facility will format a diskette, but will not transfer an operating system.

WARNING: Formatting destroys data. Remove any diskette from the drive with
information that you want to save. including the Service Diagnostics disk!

The option to format a diskette will display the following screen:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

Format drive: mm
3 1/2" 1.44” DS/HD 3 1/2" ?20K DS/DD

Formatting on drive B

Format Complete

Select density:

Press any key to continue
'

: INRCTIUE Printer Log: INHCTIUE

Figure 14. Format a Diskette

If there is no diskette in the drive, the diskette is write protected, or the diskette is bad,
you will see a message such as the following:

TRACK 0 FAILURE
DISCARD DISKEITE
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o BackupNerify/Restore

The BackupNerify/Restoreoption allows a partition or entire hard drive to be backed up,
verified for accuracy, and restored at a later date. An example of the backup screen is
displayed below:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

Backup/Uerify/Bestore

Backup from: HD1: Partition 1

Backup to: Floppy Drive H

Is this what you want to do? No

Disk Log: INHCTIUE Printer Log: INHCTIUE

Backup/Verify/RestoreFigure 15 .

In the preceding example, partition 1 of hard drive 1 was selected to be backed up to
floppy drive A:. It is just as easy to select an entire drive. The verify and restore features
are driven by a similar selection process.
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0 Prepare System for Moving

Parking the heads on the hard drive is a simple task. This option will park the heads on
all hard drives found in your system. Here is the screen:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

HfiRD DISK BELOCHTIUN

Hard Disk set for Relocation.
Turn off system or press any key to continue.

Disk Log: IHHCTIUE Printer Log: IHHCTIUE

Figure 16. Preparing System for Moving

At this point, you may power down your machine, or hit any key to resume your
diagnostic session.

Note: For the curious, the heads are actually moved to a cylinder beyond the last
usable cylinder on your hard drive. In case your drive receives any form of shock
or vibration, the heads will bounce on an area of the disk that does not contain
any data. This area of the disk is often referred to as the Landing Zone. On
some older drives, the last cylinder is not reserved, but may be formatted and
contain data. However, this last cylinder is still the safest to use as a Landing
Zone because it is least likely to actually contain data.
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The disk log allows you to retain a copy of the error reports generated by a test for future
reference. While this option is useful when you are running tests on your system in
person, it is of greatest value when used in conjunctionwith the automatic testing mode
for unattended testing of your system. Each time you run a test using the log option, an
entry is made into the log. if the log is not present on disk, it will be created. Note,
however, that I/O errors will occur if disk logging is selected and there is insufficient disk
space to log the results of a test. Hence, you must use care in specifying this option for
tests that are to be run unattended.

In the stand—alone version of Service Diagnostics,the disk log will be placed on the back
of the Service Diagnostics diskette; therefore, it must stay in drive A: while logging is
active. The Service Diagnostics diskette may be removed, however, during the floppy
disk test and the alignment tests. It should be re-inserted when the tests are complete.
Note that logging to another drive is the preferred method over switching in and out the
logging disk. The disk log will always be written to the Service Diagnostics diskette.

This menu allows maintenance of the disk log file. The log may be started or stopped,
sent to the printer or to a disk file, reviewed on screen, annotated, or truncated. The
action on error (error control) can also be set.
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When you choose Option F, the following screen will be displayed:

Landmark/SuperSeft PC/HT [The KIT] Computer Diagnostics

DIflGNUSTICS SETUP MENU

9 Initiate disk logging
B Terminate disk lugging
C Reuieu disk log
D Delete disk log
E Initiate printer logging
F Terminate printer logging
G Copy disk log to printer
H Hake a journal entry into active log(s)
I Display/Clear testing summary
J Return to flain Henu

Press (F1) for help
Disk Log: INHCTIUE Printer Log: INHCTIUE

Logging MenuFigure 17.

opERATlON Page 27

. Initiate Disk Logging
This option starts the disk log. Any tests initiated after this point will post their results to
the disk log. Test results will continue to be displayed on your video monitor.

Note: The video monitor, keyboard, and printer tests only post a "pass or fail"
indication because the results are of no value unless the entire test is under close
observation.

With the DOS version Of Service Diagnostics, you can choose to log the test output to
a disk in any one of the drives recognized on your system. This option requests a drive
letter on which to Open the log file. The log file is opened as DIAG.LOG. Only one disk
log file may be opened at once, however, printer logging may be active simultaneously.
The disk drive should be carefully selected if you are going to run the floppy disk test
because the disk can’t be removed while logging is active. A similar caveat applies to
logging to any device that is going to be tested (including RAM drives if RAM is to be
tested). Stand-alone versions of Service Diagnostics will always write the log to the
Service Diagnostics disk. If the log is being initiated, the following question is asked if

using a DOS version of Service Diagnostics:

Which disk drive [default is A]?

Type the desired drive specificationor <ENTER> to accept the default drive. After your
selection has been made, Service Diagnostics will display your choice for verification.
For Instance:

OUTPUTWILL BE LOGGED TO A:D|AG.LOG
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Type any character to return to the Logging Menu. The log disk must stay in the drive
while testing, except during the floppy and alignment tests. After the floppy and/or
alignment tests complete, the log disk should be re-inserted.

o Terminate Disk Logging

This option stops all logging activity. In other words, it prevents the results of any further
testing from being appended to the disk log file.

More for the curious: Disk logging is terminated automaticallyupon a normal exit
to DOS. If the machine hangs, loses power, or Service Diagnostics is terminated
in any other abnormal way, the disk log file may be lost. It is for this reason that
you are given the option to terminate logging at any time prior to exiting Service
Diagnostics.

o Review Disk Log

You may review the disk log at any time, even while logging is currently active. This

option allows you to scroll through a comprehensive list of test results.

0 Delete Disk Log

This feature closes the disk file if logging is active, and promptly deletes the entire log
file from your disk.

0 Initiate Printer Logging

When printer logging is initiated, all test results are output to the printer. The format is
identical to the disk log.
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. Terminate Printer Logging
Just like its disk counterpart, terminating logging to the printer closes the l/O stream to
the printer.“ The results of any further testing are displayed only on the video monitor
until a log file IS again initiated.

0 Copy Disk Log to Printer

This option dumps the DIAG.LOG disk file to the printer. Since all results posted to the
disk log are in ASCII format, even daisy-wheel printers should not have any difficulty.

0 Make a Journal Entry into Active Log (3)

If, for some reason, you would like to try your hand at technical writing, or if you would
like to add your own comments to the results log, this is the option for you! Upon
selecting this option, you will be placed in an ASCII text editor, where you are free to add
comments of unlimited length. When you are satisfiedwith your entry, hit <CONTROL-
G> and the entry will be appended immediatelyto the active log.
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o Display/ClearTesting Summary

Separate from the active disk/printer log is a summary log. Individual devices are
tracked by number of passes and/or failures. This cumulative summary log looks like
this:

Landmark/SuperSoft PC/flT [The KIT] Computer Diagnostics

Display/Clear Testing Summary

u of u of Test
tests errors

Intel 80286 INSTRUCTION TEST
Protected mode CPU test
82378 nnn controller 1
82379 DNfl controller 2
82599 interrupt controller 1

82599 interrupt controller 2
8251 Timer
CNUS Rflfl test
Intel 8028? INSTRUCTION TEST
Hemory: 610K + 2944K extended + 0R LIN/expanded
2 Asynchronous Port(s)
1 Parallel Portts)
2 Diskette Driue(s) and Controller
2 Hard Disk Driue(s) and Controller

99969996999699 99996999999999

Do you want to clear the test summary? Yes I:
Disk Log: INHCTIUE Printer Log: INHCTIUE

Figure 18. Display/Clear Testing Summary

Notice that each time you review this summary, you are given the option to clear or reset
the results (passes and failures all set to zero).
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option G: Change Installed Device List

This menu allows the list of installed devices to be modified. A screen similar to the
device list is presented. The effect of selecting a device is to toggle it from present to
not present, or vice versa, except for memory or multiple devices, where you will be
prompted for the proper quantity. Changing the floppy drives will also allow you to
select drive types. Notice the following screen:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics
DEUICE CDNFIGURHTION NENU

Installed deuices are in PEUERSE UIDEU

CPU [Intel 80286]
System Board
Numeric Co—Processor [Intel 8028?]
Nemory: 840k + 2944K extended + BK LIN/expanded
Enhanced Keyboard
Uideo Graphics Hrray (UGH) and Color Monitor
No secondary display adapter installed.
2 asynchronous Port(s)
1 Parallel Port(s)
2 Diskette Driue(s) and Controller
2 Hard Disk Driue(s) and Controller
Printer
Return to Nain Nenu

Press (F1) for help
INHCTIUEDisk Log: INHCTIUE Printer Log:

Figure 19. Device Configuration Menu
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0 CPU

The CPU type may be changed. It may appear strange that one option for CPU type is
NONE. This option would be selected if you wish to skip the CPU during a batch test
such as the System Quick Check. Optionally, an 80486may be configured as an 80386
or 80286 in order to bypass testing of the advanced memory management/protection
features of the 486.

o Numeric Co-Processor

There are various types of numeric co-processors available for PC compatible systems.
Service Diagnostics attempts to detect the type of numeric co-processor installed,
however, you can change the type of numeric co-processor. Numericco-processorscan
be from Intel, llT, Cyrix and so forth. Proper selection of the numeric co-processor is

necessary for Service Diagnostics to report correctly on the numeric co-processor
instruction tests.

0 Memory

When making changes to the memory configuration, you will first be asked for the
amount of base memory. Size of extended and expanded memory will asked only =f

Service Diagnostics detects its presence. All memory sizes are in K (Kilobytes). Defauit
memory sizes can be accepted by hitting <ENTER>.
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. Asynchronous Ports
selection of the COM: ports can be done with the Asynchronous Port option of this
menu. If you elect to change the Asynchronous Ports, you will see the following:

Landmark/SuperSoft PC/HT [The KIT] Computer Diag‘

CHflNGE SERIRL PORT SETUP

Press 1. 2. 3, or 4 to enable/disable serial ports.
Press enter when done making changes.

CDHQ: ZEBh0N1: 3F8h 0H2: ZFBh CONS: 3E8h

Disk Log: IHflCTIUE Printer Lug:— IHHCTIUE

Figure 20. Change Serial Port Setup
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0 Parallel Ports

The LPT: or parallel ports may be change as well. The screen appears as shown:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

CHRNGE PanLLEL PDHT SETUP

Press 1. Z, or 3 to enable/disable parallel ports.
Press enter when done making changes.

LPTZ: 378k LPT3: 278hIPTl: 278h

Disk Log: IHRCTIUE Printer Log:
Change Parallel Port Setup

IHHCTIUE

Figure 21.
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. Diskette Drive(s) and Controller

When making changes to the floppy drives, a drive type menu will be displayed after
entering the number of floppy drives. Simply highlight the correct drive type using the
cursor keys.

Note: Your floppy drives must be configured properly in order to be properly
tested. In all but the rarest case, Service Diagnosticswill automaticallydetermine
the floppy drive type(s).

The selection screen for the floppy drive types appears as:

Landmark/SuperSoft PC/flT-[The KIT] Computer Diagnostics

FLUPPY DRIUE SETUP MENU

+Drive a: 360k 720K 1.1M NONE

Drive B: 1.2” 360K 720K NONE

Select drive type with <LEFT>/(RIGHT> arrows
Select drive with <UP>/(DONN) arrows

Press (ENTER) to save changes and return to device menu
Press (£30) to return to device menu without saving changes

Disk Log: INHCTIUE Printer Log: INHCTIUE

Floppy Drive Setup MenuFigure 22.
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Option H: Display DOS/BIOS lnfonnation . DOS Environment

This option displays the DOS environmentvariables. These variables are examined by
This option displays various configuration and environmental information about your DOS programs.
system. The following screen is displayed:

Landmark/SuperSoft PC/flT [The KIT] Computer Diagnostics
Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

Display DOS Environment

DDS/BIDS Information Henu CUNSPEC = C=\CDHHHHD.CDH

a DDS Environment 03 = ”3393
B RUTDEXEC.BflT Contents
C CDHFIG.S?S Contents
D BIDS Hemorg Information
E IRQ Hap
F BIDS Information
G Return to Main Menu

UER = 5.0

LIB D:\HSC\LIB:D:\CUDBTHY\LIB

INCLUDE = D:\CUURTHY\INCLUDE:D:\HSC\INCLUDE:D:\HSC\INCLUDE\SYS

FHSTBHCR = C:\UTILITY\FRSTB9CR

CEPE = D:\CEPE

HLP = D:\HELP

PRDHPT = $P$G

Use arrow keys to show more or press (ESC) to return to menu.
Disk Log: INHCTIUE Printer Log: INHCTIUE

DiskLog21NmfllUE Prhfierlflg:INHCTflm Figure 24. DOS Environment
Figure 23. DOS/BIOS Information Menu

Note: See your DOS manual for more information.
‘ Options A, B, and C are not available in the self-bootingversion of Service Diagnostics.
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will 0 AUTOEXEC.BATContents
l

Selection of this option prints the DOS AUTOEXEC.BATfile. Here is an example:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

HUTDEXEC.BHT Contents
l

i‘i

l

l

l

' ECHI] IJFF

cls

.

l e:\driuers\agmouse /fll

ECHO . House driuer loaded ( CUfll )

1 SET LIB=D:\HSC\LIB:
SET INCLUDE=D:\HSC\INCLUDE:D:\HSC\IHCLUDE\SYS
ECHO . C librarieS/includes defined

PHTH=C:\DRDDS:D:\HSC\BIN:C:\NURTDH;C:\PCTDDLS:C:\BfiTCH:C:\ZIP:D:
\flBfi_DB&;D:\CEPE:

ECHU . Paths defined
l

‘

pc—eache /sizext=1024 /max=1?
ECHO . PC—CflCHE loaded ( 1021K extended )

Use arrow keys to show more or press (£80) to return to menu.
Disk Log: IHHCTIUE Printer Log: INHCTIUE

Figure 25. AUTOEXEC.BAT Contents

‘

This file initializes and customizes your system. This batch file is run on power up, so
l its contents affect the behavior of your system at all times, including when Service

Diagnostics is run. Especially important in AUTOEXEC.BATare lines that execute TSR‘s
‘ and device drivers. TSR’s and device drivers can interfere with Service Diagnostics and

l

l

visa versa. For instance, any disk caching TSR should be disabled when running the
Service Diagnostics memory test.

Note: See your DOS manual for more information.
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o CONFIG.SYS Cements

This option displays the contents of the DOS CONFIG.SYS file:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics
CUNFIG.SYS Contents

SHELL=C:\CUHHHND.CUH C:\ /P /E:512

FILES=30
BUFFERS=15

DEUICE=C:\TSENG\FBSTBIUS.SYS
DEUICE=C:\TSENG\ERHSI.SYS
DEUICE=C:\DRDDS\UDISR.SYS1021 /e

Use arrow keys to show more or press (E86) to return to menu.
”"*”————————“*“Disk Log: INHCTIUE Printer Log: IHHCTIUE

Figure 26. CONFIG.SYS Contents

This file also initializes and customizes your system, so its contents affect the behavior
_of your system at all times, including when Service Diagnostics is run. Especially
Important in the file are lines that declare device drivers (lines starting with DEVICE=).
DeVIce drivers can interfere with Service Diagnostics and vice versa. For instance,
:(éananded memory drivers must be included for Service Diagnostics to test expanded

ory.

Note: See your DOS manual for more information.
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OPERATION

o BIOS Memory Information . IRQ Map

The BIOS Memory Information screens display the BIOS Data Segment at 0040:00xx. The IRQ Map displays the interruptvector, description, and owner ofall software interrupt
Your first screen might appear as follows: vectors. The following screen appears:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics Landmark/SuperSoft PC/nT [The KIT] Computer Diagnostics

BIDS Data Segment (0040:00xx) IRQ Nap

. cum address 03FBh ”actor Description Contents [Inner
02h: CUHZ address 0ZFBh

01h: CUN3 address 0000b INT Diuide by Zero Exception 1F98:012F
051.: com address 000011 INT Single Step 0000:0000 Unused
08h: LPT1 address 02?8h INT NNI (Hon—Naskable Interrupt) F000:E2C3 System BIDS
09h: LPTZ address 0000b INT Breakpoint :CD4B System B108
0011: ms address 000011 INT Overflow : System mus
eEh: LP'M address 0000}: INT Print Screen : System BIDS

10h: Installed Hardware 1 63h 01100011 INT Reserved : System BIDS

11h: Installed Harduare 2 01000100 INT Reserved : System BIDS
12h: Reserved INT Time of Day Service (IRQ 0) : System BIDS

13h: "angry Size 540K INT Keyboard Service ("“1 1) 2

15h: Reserved INT RT Slaue 8259 (Hill 2) : System BIOS
17h: Keyboard Control 1 00000000 INT Comm. Seruice CONZ (IRQ 3) : System BIDS
18h: Keyboard Control 2 00000000 Comm. Seruice CDNI (IRQ 1)
19h: alternate Keypad Entry PC: Fixed Disk HT: LPTZ (IRQ 5) : System BIDS

1ah: Keyboard Buffer Head Pointer Diskette SCPUICE (IRQ 5) 1 System BIDS

11:11: Keyboard Buffer Tail Pointer Printer Service (Hill 7) : [BET

Press <PgDn> for more. Press (E80) to return to menu. PPBSS <PgDn> for more. Press <ESC> to return to menu
Disk Log: IHHCTIUE Printer Lug: 'bbisk Lug: INHCTIUE Printer Log: INRCTIUE

'

Figure 27. BIOS Information Figure 23- IRQ Map

In this data segment, the BIOS stores information about your system, which is

determined when the machine is booting up. Notice that base addresses for COWand
LPT: ports as well as other important Information can be found using this feature.
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o BIOS lnforrnation

The BIOS Information option scans high memory (from 640KB to 1MB), noting any video,
device, or system BlOSes found.

Landmark/SuperSoft PC/RT [The KIT] Computer Diagnostics

BIDS Information

BIDS Interrupt Uectors Copyright/Uersion Hessage

C000 1F 43 [This is not a product of IBM (IBM is a
trademark of International Business Hac
hines Corp.)

0000 1F 43 Y * Copyrighttc)1988 Tseng Laboratories.
Inc. 02/01/90 UB.00X

£000 3 Phoenix Technologies Ltd. Uersion

E800 Copyright 1935—1989 Phoenix Technologies
Ltd.

EC00 80286 RUN BIDS PLUS Uersion 3.10.

EE00 Copyright (C) 1985—1989 Phoenix Technolo

Use arrow keys to show more or press (£80) to return to menu.
Disk Log: INRCTIUE Printer Log: INHCTIUE

Figure 29. BIOS Information

OPERATION/CPU Test

Page 43

When you run the CPU Test, the screen below is displayed:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

CPU TESTS

Intel 80286 calculated clock speed 12.40 thIntel 80286 INSTRUCTION TEST Passed
Protected mode CPU test Passed

Ready to continue? Yes Henu Repeat
';;::=::===========Disk Log: INfiCTIUE Printer Log: IHRCTIUE
Figure 30. CPU Tests

The speed test causes the CPU to execute a series of instructions that take a known
[lumber of cycles. The time to completion is measured. The apparent clock rate (speed)
In Mhz IS displayed.

:clrt IS close or over what you expect then there is no problem. Note that the above
areeen shows 12.40 Mhz. This CPU .'5 rated at 12 Mhz, so there is no problem. There

3
several reasons that the speed IS not shown as exactly 12 Mhz. One is that the

ingreeq test attempts to compensate for memow refresh. If memory refresh is less
meuswe than an. IBM AT, then the CPU could have rated above 12 Mhz. Perhaps

n
mory refresh Is slightly more Intrusive than on an IBM AT. Another factor is the

url'tber of want states that are added to the CPU’s memory access cycle.
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Another factor is non-maskable interrupts that are happening during the test. The test
does not generate non-maskable interrupts, so this is probably a failure in the computer.
This number should correspond roughly to the expected speed. If it is grossly off then
your system has a problem. Check to see if there is a software selectable CPU speed
option on your computer. This could be a keyboard combination such as <Contro|—Alt--
+> or a front panel button. it could be an extended CMOS RAM setup option.
Sometimes there is a "turbo" light on the front panel to indicate whether or not the
system is running in slow mode.

Other problems could be memory refresh happening too often, wild (non-requested)
DMA activity that is monopolizing the memory bus. Memory parity errors could also
cause this.

As each of the CPU’s instructions are executed, the contents of all the CPU registers are
saved in memory and then compared against an expected state table to see if any CPU
registers fail to match the expected values. All mismatches errors will be displayed on
this screen. Any error at all in this test is indication that the CPU is faulty and will have
to be replaced.

Note: If your CPU is not the same as what Service Diagnostics is expecting (for
instance, testing a V20 CPU with the 8088 version of Service Diagnostics), it WILL
fail the CPU test, due to different instruction execution times and other characteris-
tics.

If your system is an 80286, 80386, or 80486 system, then the protected mode CPU test
will be performed. This test verifies that the additional registers used as descriptor table
pointers for protected mode are functional. It also tests the ability of protected mode to
correctly load the task register and to perform task and context switching. For 80386
and 80486 CPU’s, a test of virtual memory paging available when running improtected
mode is also performed.

Believe it or not: in systems with 80386 or 80486 CPUs, tests are performed to
determine if the CPU fails multiply instructions that are a problem with many of the
early revisions of these processors. Again, the problem is inherent in the CPU,
not your system as a whole.
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system Board Test

Landmark/SuperSoft PC/RT [The KIT] Computer Diagnostics

SYSTEN BD9RD TESTS

82379 DH9 controller 1
82379 DH9 controller 2
82599 interrupt controller 1
82599 interrupt controller 2
8251 Timer
CHUS 39" test

Ready to continue? Yes Menu Repeat
“‘====:============Di3k Log: IN9CTIUE Printer Log: INRCTIUE

Figure 31. System Board Tests

The System Board diagnostics perform tests on the DMA controller(s) installed in the
system, the interruptcontrollers, and the timer chip. Each of these components is tested
for correct operation and for the ability to write and read the internal registers on the
respective chips.

The CMOS RAM test verifies that the CMOS RAM can be correctly accessed and
updated, so that the correct system configurationcan be maintained in the system. This
test is only performed on AT compatible and PS/2’s with CMOS RAM.
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NumericCo—Processor Test

The screens for the Numeric Co-Processor Test are similar to the CPU test except that
the numeric co-processor name (8087, 80287, 800287, 80387, 800387, Cyrix, and so on)
is substituted for CPU. Service Diagnosticswill automaticallydetect and test the correct
numeric co-processor according to which is installed.

If you believethat the automaticallydetected numeric co-processor type is incorrect, then
you may go to the Change Installed Devices Menu to select the correct numeric
co-processor.

The register tests cause the numeric co-processor to execute most of its instructions
both in integer mathematics and IEEE floating point mathematics. After each instruction
is executed, the stack of data registers, and the control and status registers are checked
against an expected state table to determine if the numeric co-processor is functioning
properly.

oPERATlON Page 47IfMemory Tests

The Memory Tests option is used to test base, extended, and expanded memory. When
this option is selected, Service Diagnostics loads a separate memory diagnostics
module. The first screen to appear is the following Memory Tests Menu:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

MEMORY TESTS (Parity Errors MDT Reported)

9 a Quick Data Test
B Quick address Test
C Burn-In Test
D walking Bit Test
E Execute fiboue Tests
F Memory Refresh Test
6 Memory Map
H EMM Information
1 Toggle Parity Checking
J Return to Deuice Menu

Memory Characteristics
Base 640R
Extended 2944K
Expanded 0 pages

available for test:
Base 1F930h — 9FFFFh
Extended 100000h—3DFFFFh
Expanded 0 pages

Press (F1) for help
Disk Log ‘IHHCTIUE Printer Log: INHCTIUE

Memory Tests MenuFigure 32.
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0 Quick Data Test

The Quick Data Test writes a pattern to memory and then reads that pattern back to see
if any anomalies occur. Any errors are logged. The memory address being tested is

periodically updated as the test runs. The test prompts for starting and ending
addresses in hexadecimal notation:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

Quick Data Test

Enter starting address 1f9b0
Memory Characteristics
Base 640R
Extended 2944R
Expanded 0 pages

Enter ending address? Sffff
Enter number of iterations 1

available for test:
Base 1F980h - SFFFF}: l

Extended toooooh—anrrm
Expanded 0 pages

Disk Log: INHCTIUE Printer Log: IHHCTIUE

Quick Data TestFigure 33.
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The test will show the test status as it is running. Errors that occur will be listed in the
followmg format:

Memory Error
Location DataWritten Data Read

111111H FFH FOH
122222H FFH FEH

This will be followed by a bit map summary of the errors in the following format:

Address Bits

7 6 5 4 3 2 1 0
090000 E 001700000000000000120023 00000000
090000 0 00170000 0000000000120023 0000 0000

This error reporting format is also used in the Walking Bit Test and the Burn-in Test.
Memory addresses are reported in 16K increments, with separate summaries for even
and odd addresses. A detailed description of the interpretation of the results of the
memory tests is included in the Technical Information section later in this manual.
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o Quick Address Test

The Quick Address Test ensures that memory addressing is not overlapping. This tests
both the addressing lines and logic controlling the memory chips as well as the internal
addressing within the memory chips. This test accomplishes the same objectives as the
Walking Bit Test. This alternate test is not as comprehensive as the Walking Bit Test, but
it is incredibly faster.

This test will complete in one to ten minutes depending on the amount of memory
installed in the system and the speed of the CPU. The display looks like this:

Landmark/SuperSoft PC/RT [The KIT] Computer Diagnostics

Quick address Test

Filling memory
Complementing memory
Uerifying memory
Complementing memory
Uerifying memory

Memory Characteristics
Base 640K
Extended 2944R
Expanded 0 pages

0 memory errors available for test:
Base 1F930h — SFFFFh
Extended 100000h—3DFFFFh
Expanded 0 pages

Ready to continue? ‘i'es Menu -4
Disk Log: INRCTIUE Printer Log: IHHCTIUE

Figure 34. Quick Address Test

Memory is filled with a pattern, then complemented (all bits reversed), verified.
complemented a second time, then again verified.
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.7. Burn-in and Walking Bit Tests

The screens and format of the Burn-In Test and the Walking Bit Test are similar to those
of the Quick Data Test. The same formatwill be used for error summary of each of these
tests.

The longer the tests run, the greater the chance of detecting any errors; it may be
advisable to allow them to run an extended period of time such as overnight. All errors
will be logged if logging is enabled. An explanation of each test and its purpose appears
in the Technical Information later in this manual.

0 Memory Refresh Test

The Memory Refresh Test checks the ability of memory to maintain a known pattern in
memory. If the test fails, but the other memory tests do not, then it is likely that there is
a partial refresh failure in the system. One of the ways in which the test might fail would
be if critical code in Service Diagnostics or your operating system was not refreshed,
therefore becoming corrupted. The Landmark ROM POSTs have a more extensive
memory refresh test, which is able to detect chips with marginal chip persistence
problems.
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0 Memory Map

The Memory Map displays the current memory usage in the computer, in order to aid
in visualizing the regions of memory. The Memory Map will vary according to the
amount of memory in your system and whether or not it is equipped with ex-
tended/expanded memory. The map looks like this:

Landmark/SuperSoft PC/RT [The KIT] Computer Dia

MEMORY flfiP

0000 4000 8000 C000 64K

\ \ \ \ \
00xxxx 38383388 38388888 33338883 83883383 8 = System
01xxxx 33888338 88338888 88833838 88883388 B = Bios
02xxxx PPPPPPPP PPPPPPPP PPPPPPPP PPPPPPPP P = Program
03xxxx PPPPPPPP PPPPPPPP PPPPPRRR RRBRBRBR R = Relocation area
04xxxx RRRRRRBH BRBRRRBR RRRRRRHR RRRRRRRR . = Free
05xxxx RBBRRRRH R ....................... — = Empty
06xxxx ................................ E = EHH page frame
07xxxx ................................08xxxx ................................09xxxx ................................ r

0flxxxx
0Bxxxx ................................0Cxxxx BBBBBBBB BBBBBBBB ————————————————

0Dxxxx
0Exxxx
0Fxxxx BBBBBBBB BBBBBBBB BBBBBBBB BBBBBBBB

Press any key to continue
: IHflCTIUE Printer Log: IHHCTIUE

Figure 35. Memory Map

Each character in the map represents the usage for each 2K of address space memory
in your system. For instance in the above screen, the first S above indicates the
(System) region addressed from 000000 to OOAOOOh hexadecimal. Each 2K region
marked with an "S" is memory in use by the BIOS and/or operating system. Each area
represented by a "P" is memory in use by ServiceDiagnostics, although any memory test
can test this region because Service Diagnostics is self-relocating.
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Memory marked as "R" is available to be used as the relocation area if the ”P“ region is
being tested. The areas represented by a "." are available for testing and are not
reserved for the program or for relocation. BIOS memory, indicated by a ”'B’, is ROM
memory of adapters or the system board. They are detected only if they conform to IBM
device BlOS standards. Empty memory, indicated by a “-", is a region without any
memory In it.

If your computer has extended or expanded memory, then multiple screens will be
displayed. After base memory (memory below 1M) is displayed, extended memory
maps are displayed (if present), then expanded memory screens are displayed (if
present). Expanded memory will show as pseudo-addresses above the total of
conventional and extended memory installed. The expanded memory I/O ports will be
shown to the left of the pseudo-addresses.

Note: See the Technical information section for an explanation of how to use the
memory map in your diagnostic session.
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Keyboard Test

rd Test checks that all keys send the correct key codes to the system. As
31-2: glitch key on the keyboard, the corresponding positionon the display changes
to show the interpretation of that key by the system. Pressmg shifted characters wrll

cause them to appearabove the unshiftedcharacters. As each character IS pressed, the
scan code for the character is shown. This is the code sent from the keyboard to the
system board whenever a key is pressed or released. Assuming that you have a
standard keyboard, all the keys should match your keyboard. If you have an enhanced
keyboard, you can change the device list to use an enhanced keyboard test.

Press the <Y> key and then <ENTER> to move to the next screen. When you
continue, this message is displayed:

Does your screen display correspond
to the keys pressed?Yes No

Entering <Y> will proceed to the next test. Otherwise you get the message:

KEYBOARDFAILED TEST
Ready to continue? Yes Menu Repeat

- —fi
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Asynchronous Port Test

This test checks all of the asynchronous ports’ status and I/O registers. The test
attempts to initialize the port; any errors that occur will be reported. The test then sets
the port's internal loopback mode, sends characters, and compares the received values
with the transmitted values. Afterwards, the internal loopback is shutoff and, if the user
has specified the external test, the test will repeat the character send/receive test
assuming the serial loopback plug is installed.

Note: There are two external serial loopback plugs: a 25-pin
female (for PC, XT or PS/2 computers) and a 9-pin (for AT computers).

When you run the Asynchronous Port Test, the following screen
is displayed:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

RSYHCHBOHDUS PURT(S) TEST
Cflfll: 9,600 baud

Internal External No clear to send (CTS) signalCflfll: Passed Failed COHI: 115,200 baud
CDHZ: Passed Failed No clear to send (CTS) signal

CDHZ: 9.600 baud
No clear to send (CTS) signal
CUHZ: 115.200 baud
No clear to send (CTS) signal

Ready to continue? Yes Menu Repeat
’TT‘TT—“”‘——""—Disk Log: INHCTIUE Printer Log: INflCTIUE

Figure 36. Asynchronous Port Test
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Parallel Port Test

This test writes characters from 0 to 255 decimal to the parallel port and then checks the
status registers. An error indicates that there is a problem somewhere between, or in,
the CPU and port.

When you run the Parallel Port Test, this screen is diSplayed:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

PHHHLLEL PORT(S) TEST
LPT1:

Internal External Fault at pins 8 and 10
LPT1: Passed Failed Fault at pins 1 and 2

Fault at pins 3 and 14
Fault at pins 1 and 15
Fault at pins 5 and 1?
Fault at pins 6 and 13
Fault at pins 7 and 12
Fault at pins 9 and 11
Ho interrupts detected.

Ready to continue? Tes Henu Repeat
Disk Log: IHHCTIUE Printer Log: INHCTIUE

Parallel Port TestFigure 37.
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Video Adapter Tests

Service Diagnostics is capable of testing all majorvideo ada '
. _ . .

pters. Your Installed ada ter
type can be modified usmg the DeVIce Configuration Menu, which can be accessed from
the Main Menu. The followmg screen shows adapters that are currently supported:

Landmark/SuperSoft PC/RT [The KIT] Computer Diagnostics
Select video adapter: Color Graphics Hdapter (CGH)

Monochrome Display Adapter (HDR)
Enhanced Graphics adapter (nan)
Multi Color Graphics array (HCGH)
Uideo Graphics array (UGfl)
Hercules Graphics Card (HGC)
Hercules Graphics Card Plus (HGC+)
Hercules In—Color Card (HIC)
Ho adapter installed

Disk Log: INfiCTIUE Printer Log: INHCTIUE
Video Adapter Selection MenuFigure 38.
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Monitor and Adapter Test

This test consists of up to six parts: the Display Test, the Diamond Test, the Grid Test,
the Raster Purity Test, the Video Adapter Memory Test, and the Circle Test for color
adapters. The monochrome menu appears as follows:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

"DH TEST MENU

9 H Display Test
B Diamond
C Grid Test
D Raster Purity Test
E Uideo adapter memory test
P Return to Deuice Henu

I

Press (F1) for help
IHRCTIUEDisk Log: INfiCTIUE Printer Log:

Figure 39. Video Adapter Test Menu (mono)

oPERATTON Page 59

The menu for testing color adapters is shown below:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

UGfl TEST MENU

+ a Display Test
B Circle
C Grid Test
D Raster Purity Test
E Uideo adapter memory test
F Return to Device Menu

Press (F1) for help
Disk Log: IHHCTIUE Printer Log: INHCTIUE

Figure 40. Video Adapter Test Menu (color)

Note: The headings for all menus will reflect the actual adapter type under test
(ie. CGA, MDA, EGA, MCGA, VGA, HGC, HGC+, or HIC). Differences between
monochrome and color test screens will be noted along the way.
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The first screen for color adapters looks like this:
0 Display Test

This selection will perform attribute, ASCII character, barber pole, and graphics display
tests The first screen for monochrome adapters shows available video attributes and flooks like this: DISPLM’ TEST

This line is blinking
This line is high intensity and the next line is invisibleThis line is no intensity
This line is normal intensitymm TEST

' ' ' blinkin
_ . . . .Thi: :22: i: high ingensitg and the next line IS 1nutstble giflgk E?P:t6;?38

This line is “0 inte“3it9
_ Green Light GreenThis line is normal intenstty

Cyan Light CyanThis line is in reverse "we"
Red Light RedThis line is underlined
Magenta Light Magenta
Brown Yellow
Li ht Gra UhiteIs the screen correct? [M N0 9 g

ls the screen correct? Ho

Figure 42. Attribute Test (color)

. Note: In addition to video attributes, color adapter users are asked to verify thatFigure 41 . Attrlbute Test (mon0l color attributes are correct.

Note: If you notice a discrepancy and tell Service Diagnostics that the screen Is

not correct, advice will be given in an attempt to correct the problem.
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The next screen displays a grid of availableASCII characters. The ASCII code for any
character displayed in the grid may be found by adding the values above and beside the
appropriate character. The following screen appears for mono and color users:

HSCII CHHRHCTER DISPLH'! TEST

00 01 02 03 0‘1 05 06 07 08 0‘3 09 GB 0C 0]) 0E 0F
00 El 3 O 9 9 9 0 I 0 6' 9 r n 565 00
10 > { 3 !! 11 § - I T 1 -’ ‘- I— 0 A V 10
20 I " t: 5 z a ' ( J a + . — . / 20
30 0 1 Z 3 4 5 El 7 B 9 : i < = > '? 30
40 9 H B C D E I" G H I J K L H H U 40
50 P Q R S T U U H X '1' Z I \ ] A

__ 50
60 | a b c d e f g h i j k l m n a 60
70 p q r s t u u u x g z { I } " o 70
80 9 ii 6 3. ii a a 9 E E e I ‘i ‘1 Ki ('1 80
‘30 f: 12 fl El in" (‘3 fl i‘1 i_.j iii U c f. ¥ R f 90
no a i 6 1'1 fi fi 9 2 t'. r 1 K '4 i ‘K I. no

ii iii IIIIIItI:.1IIII. — n I — - I: = — co
”0 ‘1 T 11

L r n ‘I‘ r I I I ll ' ”9
E0 I! B r' II 2 If P T i 6 fl 5 0 ’5 E n E0
F0 5 z 2 s r J + = ° - - J " z I F0

00 01 02 03 04 85 06 07 08 09 OH OH 0C 0]) 0E 01"

Is the screen correctm
Figure 43. ASCII Character Display Test

Note: Characters that are misformed, distorted, or entirely missing indicate a

problem with the character generator on the video adapter itself. If only one or

more characters are corrupted, suspectthe video RAM. See the Barber Pole Test
for more information.

ERATIONOP Page 63rNext IS the Barber Pole Test. A series of printable characters is displayed on a line with
the first character cycling in following lines as the screen scrolls. On color adapters the
character coloralso cycles. The obvious diagonal stripes that appear are the basis for
the name of this test. Errors at a fixed position in the display indicate that the video
memoryis defective at that position. Flickering characters that have a pattern to th m
help to indicate which bit is failing. For instance, "A’s" that become "B's" sug es? a
problem in the lower-orderbit of that position. Errors that scroll with the displa in%icat
addressmg problems. The screen, for mono and color, appears as follows

y e

:n: admins J+=°- «IM- goofing).
I‘IMnazzs‘l‘ ’--J""I Elwin“
[humans + nil“- Eon-9.9..

9rm§{3!!‘|§-ITJ-N-L»AV !"fl Z&’ 0%".—
geogfigzfigfi‘lfidthewn

2"BSSG' ( Jan. — Jag-4333333
. _. :2. . z

0- .. -§Tl++L0AV !"fi$Z&' ()*+.-./01231 :

‘ "r5133:LL. .
Jud: I [Eu-n- oEo- armmnednmmv 2"uSza' 0m,— ./012315:$;g?-

___J‘ .: in l @0490 .50. QTM43!!1§.1T19+L0AV 1"u$z&’ ()*+.-./0123156789' '2
- - I Roi-9o 050- 9rW{3!!1§-ITl-H-L0AV t"u$za’ (J*+,- ./0123456789 ' ';=

9rm43!!1§-111«u-L«AV r'Iusza' ( )*+.— ./012345678‘3: .3 2=>
9fM43!!‘l§.£?l-N-L4MV9"“32fl' ()*+.- ./0123456739: ' <=>7
QIM{3!!‘I§-ITt-N-L0AV 2"u$za' ()*+ . — . /0123156?89: :é=>‘?é

i".
\ ‘5: . .‘rlll I E”.

9TW{3!!1§-£Tl-N-I-¢MV !"u$za’ ()I’Hr ./0123456789: :<=)?éfi

‘: {+2.
99- ' 9rm43!!1§-1T1++L0AV !"#$Z&' (J*+,- ./0123456789: .‘<=>'7l!HB

. I .- - J“ ao.9rm<:i!1§.:n*wu 9"n$za‘ ()*+,— ./0123156789: '<=>'?enBC

:. I @0990 050- 9rm43!!1§.;n++mn !"1I$7.&' ()*+.- ./0123156789: :2=)7l:3fiBCD
E0: 9fm43ll1§nit1++uuv !"n$z&’ ()**.- ./0123456789: :<=>7éfiBCDE

50- 91'M‘:!!‘l§-£Tl+t—L«AV !"fl$7.&' 0i“ . - . /0123456?89: : <=>7éflBCDEF

Ezfim{:!H§-ITI9+L”AV '!"II$Z&’ ()*+.- ./0123156789: .' (=>?l:ifiBCDEFG

9m“:;§1§;§u+uuv ' 'nSza‘ ( )*+ . — ./012315&789: : <=>?enBCDEFGH

E0 9rm{:";l.§ - Tl-N-LI'AV u'. flSZ’fl ()*+,- ./0123156789: J <=>?EHBCDEFGHI

armnnifi .;11+«~-.uv 2 «32%! ()*+.— ./0123456?89: ;<=>?l!nBCDEFGHIJ
9rm{:";§ :t‘N-N-I-“AV 1 133%? ()*+.— ./0123156?89: :<=>?EfiBCDEFGH UK

3”“. ‘50 grm«m.l.§ . Nan—«u ! «$21.! ()*+.-./0123456?89: ;<=>?enBanI-‘GHIJRL

Ronnie. rm43II4-l-fi
.ITl-N-L‘M' 1 $32? ()*h-./01231567891: (=)?EHBCDEFGHIJKLN

1 m“. .00 9rm4fll" .ifl-u-Luv z 357$ (J*+.- ./0123456789: :(=)?EfiBCDEFGHIJKLHH
‘14 k the

- ..‘l§-£tl—u~-.4>Av ! 3328' ()*+.—./0123156739 : :<=)?BRBCDEFGHIJKLHNU
‘. . screen correct?Wefigure 44. Barber Pole Test

+3” - -J"'I Eon”. .50.
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The Graphics Display Test checks the colors or gray shades displayed by your monitor.
This test is performed twice in 320 x 200 screen resolution (once for each color palette
set, which are numbered set 1 and set 2) and once in 640 x 200 screen resolution. if

you have a color monitor, the first two screens are displayed in color and the final screen
is displayed in shades of gray. If you have a monochrome monitor, the three screens
are displayed in shades of gray.

The second part displays the same graphics format for color set number 2. The third
part tests the 640 x 200 pixel graphics set by drawing vertical stripes in the front and rear
boxes to effect gray shading.

The messages from the second and third portions of the test are the same as the first

graphics test. if an EGA or a VGA is being tested, additional graphics screens
corresponding to the available video modes will be shown. Here is a screen from a

monochrome adapter:

Is the screen correct?w No

Figure 45. Graphics Display Test (mono)
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154the screen correct? [Yes] No

Figure 46. Graphics Display Test (color)

Here is a screen from a color adapter:

(—i

righ
Resolution Graphics Test
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Service Diagnostics also offers a unique test for color adapters, in which every available
color in several palettes is displayed side by side in every combination possible. All

testing occurs in EGA mode. Look closely for colors bleeding into another color. All

separations of color should be distinct. The following screen appears:

Figure 47. EGA Graphlcs Test

,7
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. Circle Test
The Circle Test is only available on color adapters. This test will draw three concentric
circles on the screen if the adapter is a CGA. Up to 15 circles are drawn if the adapter
is EGA or VGA, the largest of which should border the top and bottom of the screen.
As each circle is drawn, it will be filled in. The circles should appear round. If the circle
is elliptical, it may be an indication of a problem with your monitor. It is at least an
indication that software which expects a square aspect ratio will not draw geometric
shapes as expected. If the circles are not complete or are not filled in entirely, it is an
indication that the graphics adapter may be defective. The screen appears as follows:
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0 Diamond Test

The Diamond Test displays a diamond covering most of the screen. Individual blocks
compose the diamond, of which all blocks should be same size. Pay careful attention
to the extremities of the diamond. The test screen appears as follows:

Is the screen current?w No

Figure 49. Diamond Test
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0 Grid Test

The Grid Test will display a grid covering the entire display area. All sections of the grid
should be the same size, with no stretching or distortionof any kind at the edges. Look,
too, for clipping or missing borders at the top, bottom, left, and right edges. The
following screen appears:

Figure 50. Grid Test
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0 Raster Purity Test

This test will light every pixel in the display area. The result should be a well-defined,
solid box. No lines, patches, or individual pixels should stand out.

o Video Adapter Memory Test

' ' ' ' the memory on the videoThe Video Adapter Memory Test Will indicate whether or not _ .

adapter is able to hold specific bit patterns. During the course of the test, it is
completely normal to see patterns on the display, as well as a total lack of display. This
should only last for a brief period.

Note: For more information concerning faults discovered while using Service
Diagnostics’ suite of video tests, see the Technical information section of this
manual.
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Floppy Disk Test

The Floppy Disk Test can verify the correct operation of any normal floppy drive, as it
directly accesses the floppy disk controller. It tests the controller ROM code, the
controller itself, and the recording media. If the errors occur in the drive itself, the
Alignment Test Menu can be used to pinpoint the problem in the drive.

The flOPPV drive types must be properly set before using the Floppy Disk Test Menu.
if you are unsure, use option "G" (Change installed device list) from the Main Menu, then
select option "J" to specify the drive types.

Note: Service Diagnostics supports 360K 5% inch, 720K 31/2 inch, 1.2M 5% inch,
and 1.44M 31/2 inch floppy drives. Other drives that require a special device driver
(check the CONFlG.SYS file on your boot disk for a line starting with ”DEVICE=")
and probably cannot be tested. This includes RAM disks, alternate disk format
drivers, 8 inch floppy drives, and other such devices. Sometimes even though a
31/2 inch or a 51/4 inch disk drive requires a driver, it can still be tested by Service
Diagnostics.



Page 72 Service Diagnostics OPERATION Page 73’Upon entering the FIOPPY Disk Test, the following screen Wi” appear: Here is an actual screen taken at the end of diskette testing:

Landmark/SuperSoft PC/HT [The HIT] Computer Diagnostics Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

DISKETTE TEST
Select diskette drive to test: a: 1.2" 5.25" Diskette drive 8 test in progress

0 Errors Formatting Disk
0 Errors Uerifging Disk
0 Errors Writing Disk
0 Errors Reading Disk

* * * "flBHING * * * 0 Errors Seeking/Reading Disk
DO NOT PROCEED WITHOUT fl BLflNR. 1.14" 3.5". DISRETTE IN DRIUE B: Total recoverable errors 0

Total unrecoverable errors 0
Diskette Drive B: Passed

Ready to continue? Yes Henu
. _

Ready to continue? Yes Menu RepeatDlsk L091 INHCTIUE Printer L095 INHCTIUE 'r ~:::::::::=:::::::Digk Log: INHCTIUE Printer Log: INHCTIUE
Figure 51. Diskette Test Setup 1 Figure 52. Diskette Test

Service Diagnostics will detect if the disk in the drive is a Service Diagnostics diskette;
if so, it will reject it and allow the user to insert a blank disk. During testing, the disk will
be formatted, verified, written, read, and seeked at random. A summary of recoverable
and unrecoverable errors will conclude the testing.

Agra

u
r",
‘i .,

ii.
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Hard Disk Test

The Hard Disk Test will test any standard hard drive; as with the Floppy Disk Test,
Service Diagnostics directly accesses the controller, bypassing the operating system.The drive(s) to be tested must not require special device drivers (see the CONFIG.SYS
file on the system).

The hard disk test is performed on disk 0 or disk 1. Disk 0 is the PHYSICALfirst disk or
your system. Disk 1 is the PHYSICAL second disk on your system. Under DOS, thesedisks may or may not be your disk C: or disk D:. Sometimes disks C: and D: are jusi
partitions of disk 0. Use DOS‘s "FD/SK" or similar program to determine the partitioningof your disk.

On entering the hard disk tests, the user will be prompted to enter the number of the:
drive to be tested. The following is the Hard Disk Test Menu:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics
i

HnRD DISK TEST MENU Drive 0 characteristics E

091 inders : 319 l

+ Read Test Heads: 5 i“rite/Read Test Sectors/Track: 1? rSeek/Read Test “rite Precomp: —1 3

Controller Diagnostics Interleaue: 3 ‘

Format Disk Skeu: 3Select Hard Drive
Edit Bad Sector Table
Partition Table Editor
Change Disk Parameters
Return to Deuice Menu

a—zm-nmuow:

Press (F1) for help
INHCTIUE Printer Log:

Hard Disk Test MenuFigure 53.
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o Read Test

The Read Test allows the user to scan the entire hard disk, or any portion thereof. See
the Technical Information section for a discussion of the errors reported by this test. The
hard disk and the hard disk adapter are usually replaceable Items.

After entering the Read Test, the user will be prompted for the following:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

Minimum and maximum cylinder to test
(default is 0 and 818)? 0 818
Minimum and maximum head to test
(default is 0 and 5)? 0 5
Minimum and maximum sector to test
(default is 1 and 1?)? 1 17

Disk Log: IMflCTlUE Printer Log: IMHCTIUE

Figure 54. Read Test Setup
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When entering two values for any of the above items, enter the first number, followed by
a space, then the second number, and press <ENTEFl>. After entering the parameters
the test will start, and the following screen will be displayed:

Landmark/SuperSoft PC/fiT [The KIT] Computer Diagnostics

ard Driue 0: Read Test: Passed

811 heads.Testing: all cylinders. fill sectors.
1914 tracks. 819 cylinders. 6 heads, 17 sectors/track

Cylinder: 818 Head: 5
Track Legend

0 oooooooooooooomooooooooooooooooooooooooooooooooooo. 10 tracks
500 oooooooooooooooooooooooooooooooooooooooooooooooooo o no errors
1000 oooooooooooooooooooooooooooooooooooooooooooooooooo r reading
1500 oooooooooooooooooooooooooooooooooooooooooooooooooo 0 writing
2000 ooooooooooooooooooooommmmmoooooooooooooooooooooooo f formatting
2500 ooooooooooooooooooooooooooooooooooooooooooooooooooh hard errors
3000 oooooooooooooooooooooooooooooooooooooooooooooooooo 3 soft errors
3500 oooooooooooooooooooooooooooooooooooooooooooooooooo m media errors
1000 oooooooooooooooooooooooooooooooooooooooooooooooooo
1500 oooooooooooooooooooooooooooooooooooooooooo

Soft: 0 Hard: 0Errors: Media: 8

Do you want to see a list of new bad sectors? Yes No
Disk Log: INHCTIUE Printer Log: IHHCTIUE

Figure 55. Read Test

The Read Test will begin reporting the current cylinder, head, and sector being tested
as well as errors as they occur.

lyPress any key to

Iigure 56.

OPERATTON( Page T7

Immediately following the Read Test, you are given the option to review the new Bad
sector Table. The following is an example:

Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics
Hard Drive 0: New Bad Sector List

cyl/hd/sc

continue
Disk Log: INHCTIUE Printer Log:

Bad Sector Table
INHCTIUE

The list of sectors will include any media, soft, or hard errors found during testing.

he)?“

Fr"

>-“--

Note: Any sectors added to this table by Service Diagnostics are NOT removed
from service or marked as bad as far as your disk operating system is concerned.
In other words, Service Diagnostics DOES NOT make any attempt to move or
salvage data from these sectors; the reason is to maintain compatibilityacross
many different operating systems. Only during a low-level format is the Bad
Sector Table used or allowed to affect availability of particular sectors.
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o Write/ReadTest

The Write/Read Test works much like the Read Test, except that it writes a unique test
pattern onto each of the specified sectors before reading them.

WARNING!!! This test WILL DESTROY any data on the specified sectors, so it

should be used with EXTREME care. After specifying the Write/Read Test, the
user will be warned, and given a chance to abort. Then the test will prompt for
the minimum and maximum cylinder, head, and sector. This entry screen is

identical to the Read Test Setup screen.

0 Seek/Read Test

The Seek/Read Test assesses the drive’s ability to properly position the heads. It starts
by seeking to cylinder 0, head 0, sector 1, then seeks to the highest cylinder on the disk,
using head 0 and sector 1. Then it checks the same cylinders with each of the
remaining heads. Afterwards, it seeks to cylinder 1, then to the next-to-last cylinder,
again checking each head. The test progresses until all cylinders have been checked.
Errors are shown as they occur.

The test screen looks like the screen in the Read test. See the Technical information
section for a discussion of the meanings of specific error messages.

0 Controller Diagnostics

This option tests the controller’s electronics and buffer memory. It will report whether the
controller passed or failed the test.

0 Format Disk

This option performs a low-level format, which writes addressing information onto the
disk. This information is the sector, head, and cylinder header information per sector that
is required by the controller in order to communicate with the hard disk. Hard disks th?‘
are readable do not need to be low-level formatted. If, however, your hard disk ‘5

starting to get soft errors, then it may be time to do a low-level format.
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.‘ Before Service Diagnostics allows a drive t '
, _ _

o be low-level fo
% warning rs displayed.

rmatted, an unmistakable

ia ,

r'

WARNING!!! This option WILL ERASE ALL DATA on the disk! The user will be
warned. and given the option to return to the Hard Disk Test Menu instead of
contrnurng.

r;

4

r

rs otption will not partition'the disk, nor will it perform a high-level (file system) format
pera Ion. See your operating system manual for more information on partitioning the
rrve and performing a high-level (file system) format operation.

v.3,
‘ F.

r

:0 partition the drive, use the DOS "FDISK‘ command, or the equivalent partitioning
40:13"! SUPPIIEd Wlth the Operating system installed on your computer. For the
g -eve| format, the DOS "FORMAT' or equivalent program must be used.

t
. r' l.

' til

en formatting the disk, the user will be prompted as follows:

Enter interleave factor [between 1 and 16]?

Enter skew factor [between 0 and 16]?

Attempt to reformat bad tracks? Yes No

,Zkusel' may choose Whether or not Service Diagnostics should attempt to reformat
, ,1»; s that have prevrously been marked as bad. Choosing to reformatsuch tracks may

beajgggebcatfiacrty of the drive, howeveryou run the risk of allowing marginal sectors
:ve th

Y e 9peratrng system.
.

Choose this option only if you are reformatting a
‘

at was prevrously used With this controller, because before a sector is formatted,
,3 read. If the controllerdoes not see any information, it cannot correctly detect tracks
f1 .viously marked as bad.

.hitirgzrguts :ad sector information can be used during the format. This information

Kr _ we on the drive itself, or on a document supplied with the drive. Using this
matron is a. good Idea, srnce the controller may format a marginal sector just by

1. 96: but during use the sector will go bad. That is, if a sector was ever detected as
l , It rs probably not a good idea to ever reformat it as good.

A

l

_.
‘ .,nr-.‘
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In addition, the following question is asked:

Will the bad media data be entered as Bytes from Index? Yes No

‘ ' from index. ThisThe defect list can be entered as bytes from Index oras sectors
depends on the format of the listed bad sector table. This Is the prompt for bytes from
index:

Enter cylinder, head, and bytes from index

or <Enter> to continue

This is the prompt for sectors from index:

Enter cylinder, head, and sectors from index

or <Enter> to continue

The test screen looks like the screen in the Read Test. See the Technical information
section for a discussion of the meaning of error messages.

0 Select Hard Drive

This option allows the user to select another hard drive for testing.
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1 Change Drive Parameters

l

is option allows the user to specify the number of cylinders, heads, sectors for the
e to be tested, and the cylinder on which to start write precompensation. The screen

: .pears as follows:

'W:*::::=Landmark/SuperSoft PC/HT [The KIT] Computer Diagnostics

Set Hard Disk Parameter Table
Number of cylinders (1 to 1021) [default 820]: 820
Number of heads (1 to 61) [default 6]: 6

Number of sectors/track (1 to 32) [default 1?]: 17

Starting urite—precomp cylinder (—1 to 820) [default —1]: -1
Sector interleave (1 to 16) [default 3]: 1

Track skew (0 to 16) [default 3]: 3

fire the parameters just entered correct? No

Press (F1) for helpDisk Log: INHCTIUE Printer Log: INHCTIUE
figure 57. Set Hard Disk Parameter Table
\.
fl

WARNING!!! Do not change the drive parameters arbitrarily. Consult your disk
drive manual for additional information.
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Printer Test

The first screen of the printer test is the menu. It is displayed as follows:

~4Landmdr1/Super30ft PC/RT [The KIT] Computer Diagnostics

PRINTER TEST HENU

a a "CR 6411/8510
B HOB 6411/1550
C ”CH 6455/2310
D Diahlu
E Epson 80
F Epson 100
G Hume
H Spinuriter
1 Digital L950
J Other
K Return to Device Henu

Disk Log: IHHCTIUE Printer Log: IHRCTIUE

Figure 58. Printer Test Menu

' ' 'll

Type the number corresponding to your printer. After selecting'your ptr'mtvevillnii‘igt’ gogggt
' ' ' formation. The Iagnos lC

‘then be prompted for some configuration In
. d' nostics

' ' ' ' llel port. Then the lag
,askin if our rInter IS connected to a serial or para n

filipromtgt ygu forF'Zhe number of that port. You should enter a 1, 2, or 3 correspondl g

to the port such as COM1: or LPT2:.

' ' ' ' tic will prompt for somerInter IS attached to a serial port, then the diagnos . . . k for
leftdydalilongl information regarding the port configuration. First the diagggsgg gvnl1|5aos and
the baud rate, the possible responses are 9600, 4800, 2400, 1200, 6H . the possible
110 baud. Second, the diagnostic will prompt for the word length. ere

responses are 7 or 8 bits.
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, .Next, you will be prompted for the type of parity used. Respond with a "N" for no parity,
‘v‘a "O" for odd parity, or a "E" for even parity. Finally, the diagnostic will prompt for the
_g;number of stop bits to use. The possibilities are either 1 or 2 stop bits.

your printer is not listed and you enter <J>, you will be prompted as follows:

Al Enter width in columns:

inter "132" if your printer can print 132 columns; otherwise just press <ENTER>, which
s the width to the default value of 80 columns.

l
. t

Enter number of nulls to pad carriage motion (<ENTER>=1):

e printer and the computer may occasionally get out of synchronization; this can be
ed by sending a null character or two at the end of a line. Two is enough for most
'nters.

".5: er you have selected your printer (or specified the above information after selecting
> for Other), the printer test will begin. As with the video monitor and adapter tests,

in error logging is done to the file. After a few seconds, this message appears:
.,

Press any key to stop the Printer Test. Turn the

printer off and back on to clear the printer buffer.
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DisketteAlignment Test

The alignment testswork with a DigitalDiagnosticDiskette, which contains precise timing
and alignment information.

' ' Iler. These tests will not work' ment tests work directly on the floppy disk contro
‘ . n _“ 'lgengil'igrs‘tandarddrives that require a DOS driver. The driver is either a DEVICE — line

in CONFIG.SYS, or a TSR (possibly a .COM file) in AUTOEXEC.BAT.

' ' d against built-in tables of expecteddata obtained from each test is compare . _ . .girating ranges to determine the condition of your disk drive. .The interpretatizrli and

use of these tests is described in the Technical Information section of this manu .

o Spindle SpeedTest
' ‘ ' te of the disk. A drive rotating8 indie S eed Test evaluates the revolutions permm

_ '1:1: rage differgnt from which it was designed may lead ta potentialflrzagéiévgtneifigréraséeljf
' ' ' ' ' ta e range,the 5 indie s eed of your drive is not Within the accep

_ .possibility ofpread/write errors. The spindle speed of most diskette drives can be

adjusted to the correct rate.
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3

o Centering Test
‘

The Centering Test checks the spindle bearings and the mechanical clamping
’ mechanism of the diskette drive. This mechanism engages each time the door of the
,, drive is closed. This test checks to see that the mechanism is seating and holding the
‘ floppy disk properly in the diskette drive.

ijhe test repeatedly recalibrates the diskette drive read/write head position and then
reads a designated track on each side of the Digital Diagnostic Disk. if all sectors areread successfully, the centering mechanisms of the diskette drive pass the test. A

mulative count of track and sector read errors is maintained throughout the test.

"
any sector cannot be read successfully, you should try reseating the diskette by

__inserting it, then attempting the test again. You might also try cleaning the read/writead(s) of the diskette drive with a head cleaning diskette coated with the propereaning solvent. Contact Landmark if you are in need of a good floppy diskette
a -aning kit.

peated failures indicate the need for repair or replacement. Possible problem areaslude the spindle bearings and the diskette clamping mechanism of the diskette drive.
7“ is diskette drive should not be used to record anything of value as it may not be able
1:. be retrieve the data.
i

glndex to Data Timing Test
‘
e Index to Data Timing Test checks the timing from the issuance of a read command

i the response by the diskette drive. if this operation is not performed within the
[nected time limit, the drive fails this test.

(failing diskette drive should have its read/write head(s) cleaned using a diskette
led/write head cleaning kit (available from Landmark). lf errors persist, adjust diskette
1‘ ‘ timing.
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0 Track to Track Seek Test

The Track to Track Seek Test checks the ability of the diskette drive to move from one
track on the diskette to another. This is done by requesting a series of seeks, then by
verifying (via a read) the actual track under the read/write head. Any errors in reading
will be reported as failure of the test.

At the end of testing, a cumulative error message is issued, indicating the number of
read errors for each read/write head.

0 Head Positioner Hysteresis Test

The Head Positioner HysteresisTest checks the seek accuracy of the diskette drive when
moving from one track on the diskette to another. This is done by seeking first to track
0, then to the test track determining the track alignment. Then the test seeks to the
innermost track, followed by a seek to the test track. Finally, the alignment difference
between the two reads of the test track is determined. The result is expressed in milli-
inches whether the drive is reading towards (positive result) or away (negative result)
from the spindle as a result of seeking inaccuracy.

0 Head Positioner Linearity Test

The Head Positioner Linearity Test displays the relative alignment of the diskette drive
being tested at an inner track, a middle track, and an outer track. The results indicate
the degree of misalignment of the drive at each of the three positions. A negative result
indicates misalignment away from the spindle; a positive result indicates misalignment
towards the spindle.

To pass the test, the alignment at each of the three positions must be within one unit of
difference of the measurements of the other two positions. This test can also be used
to do a side O/side 1 comparison for double sided diskette drives.

OPERATTON Page 87

0 Radial Alignment Test

The Radial Alignment Test attempts to read specially designed tracks of the diskette to
determine if the read/write heads are reading symmetrical to the nominal center of the
track. First, the heads read a track with each sector alternately offset from each side of

' the center of the track. Next, a track with the sectors progressively offset is read.

If the diskette drive can read each track up to t 10 milIi-inches. then the radial alignment
g

ii is good. If it can read only up to i 9 miIIi-inches, then it will be considered fair. Any
result less than t 9 milli-inches will be reported as poor.

Failure of this test indicates a serious need for adjustment of the diskette drive and a
high probability of losing data written by the drive. Even diskette drives reported as
marginal should not be trusted with critical data. The diskette drive should be serviced

. as soon as possible.

i o Azimuth Alignment Test

. The Azimuth Alignment Test checks to see if the read/write head is adversely skewed
.. relative to the radius of the data track. This is accomplished by reading a track that has
.9: been written by a skewed head with various degrees of skewing, in both directions. If

1 errors do not occur symmetricallywith respect to each direction, then the read/write head
‘

may not be correctly aligned.

Note: This test is not available for 31/2 inch floppy drives.
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Failure of this test indicates a serious diskette drive alignment problem or dirty read/write
heads. This test (as well as most of the other tests such as the radial alignment test) can
fail due to a weak read or write signal, caused by excessive oxide build-up on the
read/write head. In addition, because diskettes have the oxide aligned for one azimuth,
the diskette drive may not even be able to read data that it wrote. If any of these tests
fail, use Landmark’shead cleaning kit on the diskette drive and rerun the test. Repeated
failure rules out a dirty read/write head.

Bad alignment is a problem that can only get worse. This diskette drive may not be able
to read data written by other diskette drives and vice versa. Thus the chance for losing
data is high; the drive should not be used until it has been repaired. If the diskette drive
is reported as marginal, the diskette drive may still be writing data readable by itself, but

unreadable by another diskette drive. In this case, no critical data should be saved to

this drive; the diskette drive should be serviced as soon as possible.

0 Analog Alignment Aids

The Analog Alignment Aids are provided for use in aligning a diskette drive with the aid

of an oscilloscope and for use in diskette head cleaning (contact your Product
Consultant for information concerning head-cleaning kits). An alignment done with the
Digital Diagnostic Diskette (DDD) is accurate to i 0.5 milli-inch, which is more than
sufficient for evaluation of diskette drive performance, determination of which drives are
failing because of alignment problems, and correction thereof.

The more conventional method of diskette drive alignment using an oscilloscope may
be desirable when making adjustments to a misaligned drive. This aid is provided for
use with an Analog Alignment Diskette (AAD). You may move the drive's read/write head
to the correct track on the AAD, and to cause a head load so that the alignment can be

determined and adjusted. In order to clean the read/write head(s) of the diskette drive,
insert a head cleaning diskette coated with the proper cleaning solvent during this test,
Cleaning kits are available from Landmark.

Note: For the average technician, the Analog Alignment Aids can be disregarded
This is due to the familiarity that is needed with an oscilloscope to effectively
utilize these alignmentfeatures. For more information regarding the setup of your
oscilloscope, and for specific information about patterns that should be seen or‘

your oscilloscope when using an Analog Alignment Diskette, see the manuals
accompanying your oscilloscope and AAD.

. open/mow Page 89
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Overview

' ‘ ‘
i an executable software program that helps diagnose hardware

33%;:33331033 PSC, PC/XT, AT 2/3/486, PS/2, and 100% compatible compLgers.
Other items such as screw drivers (3/16 inch and 1/8 inch flat, number 1 and numde:1

0

Phillips are recommended), nut drivers (1/4 inch and '3/16 inch are recomrmerttug ),

integrated circuit inserter/pullers, tweezers, parts retrievers, anti-static Fa s 102:?
memory chips (64K [200 nanosecond or less], 256K [150 nanosecond orI ess], f l f[100 nanoseconds or less] are recommended), and an oscrlloscope are aso use u or
more advanced repair.

' ' ostics consists of two programs that call each other, xxSERV.EXE and
)Stfllllvgllfil.ngg,nand the help file, SERVDIAGDAT. XTSERYEXE wrll run in 1286:): P(3|,|
PC/XT, or PS/2 Model 25 or 30 compatible; the program is overlaid. ATSE: . WI

run in 256K on an AT compatible or a PS/2 Model 50, 508X, 60, 70, or 80, t e prgg|ram
is not overlaid. xxMEM.EXE will run in 64K on either type of computer. The stan agne
version uses a similar arrangement, but the programs are stored in a specral proprie ary
format.

The following sections will detail the procedures involved in each diagnostics :stleirittd
discuss the possible results. It is important to keep in _mind that due to the co Pble tg
and inter-relationshipsof microcomputer components, it may not always e possr
correctly identify the actual fault in the system.

Independent tests have shown 95% fault detection for ServiceDiagnostics. .That lg, if t2:
diagnostics will run at all but an application program or operating system wrll fail, ervn

Diagnostics will indicate failure.

The engineers at Landmark are constantly updating Service Diagnostics in order to test
the latest CPUs, numeric co—processors, and peripherals.

Version numbers for Service Diagnostics are in the format:
.
vX.YY.ZZ. A changiigtnghr:

X field indicates a significant revision, such as the addition of several revo chh asfeatures. TheW field signifies the addition of testing routines for new cieVécesdsCates aCPUs, numeric co-processors, and peripherals. A change in the 22 flat in l

minor bug fix, or revision in the testing routines for currently supported deVIces.
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‘ The CPU Test is intended to exercise and diagnose faults in the CPU. Throughout
. service Diagnostics, the test routines are written in standard C with one extension;
.1 #asm/#endasm directives are included for in-line assembly code. This allows the test'

routines to access those functions of the processor that are not available from C.

The test is divided into two parts. The first part of the test causes the processor to
'1 execute a repeated loop of CPU instructions. This loop of instructions is timed if a timer"is present. It is used to determine the correctness of the speed of operation of the CPU.

Note: See the CPU test section for a discussion of reasons for an apparentincorrect CPU speed.

in order to determine the rated CPU speed, you can do several things. The most reliableis to look for the CPU crystal. This will be a shiny metal encased part on the system’-oard. It will usually be rectangular, and be physically located near the CPU. There willprobably be more than one crystal on the board if the system is not a 4.77 Mhz PC or6 Mhz AT. One crystal supplies the bus clock and another crystal (usually faster)upplies the CPU timing. The crystals are usually rectangular.

I“

6 second part of the test checks the CPU for correct execution of its instruction set.’ e CPU is requested to execute nearly all of the instructions available to it. This is
ccomplished by running the processor in the single-step mode and saving the state of
'w e processor (that is, all of the registers) after the execution of each instruction. The'aved state is checked against a table containing the correct state for a nominal CPU.
1 e instruction sequence of the test is devised so that full use of the CPU‘s registers is
, ade, along with at least one instruction that uses each of the register stack addressing
f, odes available. The accumulator registers AX, BX, CX, and DX are compared byte byyte. That is, the AH (high byte of the AX register) is compared against the expectedsuits for the AH register. This is done because the accumulators may be addressed
(s byte registers as well as word registers. The index registers, the segment registers,
, d the flags are all compared on a word basis.
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‘

. If errors are detected, they are reported in the following format:

CPU Failed Test
Error count 11H
Instruction sequencewas 00000000H
Register AX contains FFH
but should contain 10H

_

Register value before instructIon
sequence was FFH
Instruction test number ODH

Repeated errors by the CPU are an indication of a faulty CPU. 'The test detects problem?
such as moving the contents of the SI register to the AX effectIng the BX register, is \th
as detecting erroneous results of arithmeticoperations. fSI‘ncehthe Erocgiig Issseficsreoild

tstill ai 3 en e sre lace the rocessor and rerun the test. If the tes ,
_ .bepsuspectepd, along with all connections to the processor chIp and all support chIps.

When burning in a CPU, it is best to repeatedly run the CPU Test under both normal and
high-stress conditions, such as high temperature, humIdIty, and operatIng frequency.
It should also be run under lower- and higher-than-normal power supply voltages.

Some 80386 CPUs have a bug in the 16-bit and 32-fi5gi8u1ltiggynhéatrrdggreléens:Itiirplaygggrgt:
r with a number containing a yte o

_ . .fggfigelfié CPU Test for the 80386 CPU will test these multIply InstructLotns. tTSciioensst
will distinguish between 16-bit and 32-bit failures. CPUs that faIl only 32— l

Insernd this
may be used in 16-bit (8086, and 80286) software, howeverwe do not reclommh n usedCPUs that fail 32-bit multiplies may cause crashes or erId erroneous res:1 ts VCIEUS thatwith programs or operating environments that use 80386-dependent co e.
fail 16-bit multiplies are useless and should be discarded.

’ ' ' ' Itiply hardware. These CPU’S"ome 80486 CPU 3 have a bug In the floatIng pomt mu
Ie:hould not be used in floating point tasks. DOS, UNIX, and NOVELL as well. as 411;: 20

servers do not use floating point in the operating system, so If your applIcatIon a
not use floating point, then there will be no problem.
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Memory Test

l The memory tests read and write a region of memory using a particular algorithm in
.. order to help determine the working state of the memory. The DOS version of Service
Diagnostics does not test over the operating system (including the interruptvector area),‘ although it can test over itself via a relocation method. The relocation is done

.
automaticallywhenever you choose to test all availablememorv. The test has provisions
‘for expanded (banked/LlM/EMS/EEMS) memory. To test the operating system memory,.use the standalone version of the Diagnostics, the Landmark ROM POST, or physicallyImove memory chips and boards.

Note: Device memory (typically memory between 640K and 1M) can be tested
also, but should only be tested if it is known that writing to it will not confuse the
device or destroy valuable data on the device.

During the course of memory testing, the hardware system for detecting parity errors isisabled by default, so that the test will retain control of the system even if a parity error'undition should occur. At your option, you may choose to enable the parity-checking
; 'rcuitry by selecting option I from the Memory Tests Menu.

7

‘ e memory test is not just one test, but a battery of six different tests: a memory mapfor verification of available memory, the Quick Data Test, the Quick Address Test, the
. alking Bit Test, the Burn-In Test, and the Memory Refresh Test.

I e algorithms have provisions to test dynamic as well as static memories. The
" ~orithms test for addressing and data failures. You must select which of these tests
you wish to perform each time you run the memory tests. These tests can only be
,‘rformed one at a time. To perform all tests in sequence, you must re-enter all
;I"=:rameters and select the next test. Errors that occur during testing are reported in ammon format to be described later.
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0 Standard Output of Memory Tests

The Memory Test will produce the following output if the region being tested is good at
he end of each pass:

1 pass(es) completed, 0 data errors

This message indicates that the selected memory test completed one pasls,ta(rjidttr:iatt not
errors were encountered. When all of the requested Iterations are comp e e , e es
will return to the Memory Tests Menu.

For each error that is detected, the following is displayed:

Memory Error
Location Data Written Data Read

1 1 1 11 1 H FFH FOH

122222H FFOH FEH

Location refers to the actual memory address where the failure occurredi‘ Dattatnvéigiti;
refers to the byte that the test tried to write to that location. Data Read re ers 0

that the test read back.

' ' ' nt
The error report will continue as long as errors are discogered. This $632232:gaggnt

' ' tput whereas dea memory Wl r
.errors Will produce only sporadic ou ,

. dis lays a' ’ ' ll be recorded. Also each pass p.ut ut. If lo ing is active, all errors Wl
_ tellgurtgulative erggr count. Even if you do not see errors on the screen, the count Will

you that they have occurred.

. . . . . a
When you abort the test by pressing <Esc>, or the test is finished, ygu gitllhgteygiizegan

' ' ' eport is issue 5mma of all errors bit by bit. The cumulative error r . ' For:1 the teyst run for a long time, say overnight, Without havmg to watch the display.

example:

.
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Address Bits

7 6 5 4 3 2 1 0
018000E00000000000000000000000000000001
0180000 00030000000000020013000800010000
040000E00000000001900000000000000000000
04C0000 00170000000000000012 002300000000

ie address column indicates the 16K memory region tested. In the columns under
h bit number you will see a four digit hexadecimal number representing the total‘1mber of errors that occurred in that bit position within the 16K region indicated.;. ions which have no errors are not listed. Separate summaries are given for even andd addresses, with E representing even addresses and O for odd addresses.

re, we see that 17 errors occurred in bit 7, 12 in bit 3, and 23 in bit 2 in odd address
7 tions in the region 04COOOh to 04FFFFh. Since memory is usually organized by bits,'s is useful in determining the exact memory chip that failed.

a determine which chip or chips has failed based on the addresses reported, a few
‘ ple calculations must be made. To begin, determine the type of each bank of chipsthe computer. The chips will be 16K, 64K, 128K, 256K, 1024K, or 4096K in size.

Note: Only the oldest computers will use 16K, such as the original IBM PC. This
computer had four banks of 16K chips on the system board to comprise the
lowest 64K of RAM. Only the original lBM AT will have 128K chips. These chips
can be found easily, because they are actually two chips piggy-backed (soldered)
together.

less the computer has 16K chips, the first two digits starting at left are the significantits in locating a failing chip; the other digits are provided for determination of
‘oressing problems, especially during the walking bit test.

1: first digit will be 0 for all memory that makes up the 640K of conventional RAM in the
,1 puter. If the first digit is non-zero, then the failing memory is located on expanded
,nk switched) memory, or for 80286, 80386, or 80486 computers, it is extended'

cry with addresses starting above 1M.
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The second digit will identify which bank contains the failing chip for the region under
test. The value of the second digit of the number is equivalent to a 64K segment of
memory, with the first segment starting at 0. The determination of this address is going
to vary according to the arrangement of the banks of memory.

Note: If every bit in the memory tests as bad, perhaps you are testing locations
that do not have memory in them (ie. ROM between 640K and 1M).

8088 CPU’s typically have memory arranged in byte banks. For example, if the address
of the error is 009000h, then the error occurred in the first bank. if the address of the
failing memory is 030101h, then some calculationsmust be performed. The ’3' indicates
that the error is in the fourth 64K of memory in the computer (remember that '0’ was the
first 64K in the computer). If 64K chips comprise the first four banks, then the error is
in the fourth bank. However, if the system board is filled with 128K chips, then the error
would be found in the second bank, since the first bank of chips would be the first and
second 64K segments in the computer and the second bank would be the third and
fourth 64K segments in the computer.

If the computer is ptpulatedwith 256K chips, the error would be in the first bank, since
this would comprise the first four 64K segments of memory.

if the computer is populated with 1024K chips, the errorwould be in the first bank, since
this would comprise the first sixteen 64K segments of memory.

If the computer is populated with 4096K chips, the errorwould be in the first bank, since
this would comprise the first sixty-four 64K segments of memory.

The failing chip can then be found be counting from the first chip in the bank which
would be bit '0', the second chip being bit ’1', and so on, until the failing bit is reached.

‘
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'
ll computer with 80386SX, 80286, 80186, V30, and 8086 processors have 16 data lines.

1 e banks ofmemoryare arranged in words. For PC compatibles, this arrangement may
\e true only for the system board.

‘

emory boards on the l/O bus with two edge connectors (16-bit) use word arrangement,
" ile those with only one edge connector are byte banked.

Note: Memory on the iBM PC bus (add-onmemory) is always byte banked, since
the PC only has an 8-bit bus.

f achines with 80386 CPU’s (except the 803868X) and 80486 CPU’s use 32 data lines

r memory on the system board or memory that plugs into special connectors on the
tern board (memorybus). These CPU’s are likelyto have memory arranged in double

j rd (32-bit, or 4-byte) banks. The memory size of each bank would be four times the
ze of the chips in that bank.

'- determine the failing chip in systems with memory addressed as (16-bit) words, the
.=nks may comprise one or two physical rows of chips containing 18 chips if parity is
ing checked, or 16 chips if parity checking is not provided. The size of each of these
nks is double the size of the chips. In other words, a bank containing 64K chips will
present 128K of memory in the system and a bank of 256K chips will represent 512K
1. system memory. For example, an error at address 090105 in a computer with 64K
j ips would be in the fifth 128K bank of memory. (The '9' tells us that the error is in the
nth 64K segment, which would be the fifth 128K bank). To determine the failing chip
e last digit of the number must be examined. If the last digit is even, then the failing

{
ip is in the first physical row or half of the bank, if the last digit is odd, then the failing

: ip is in the second physical row or half of the bank.

r-ving determined which half of the bank contained the error, the chip can be
r ermined by counting from the first chip as bit ‘0’ and so on until the failing chip is
ated.
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-
' words,

To determine the failing chip in systemfs
withrmggaciryorfldgescsrfigsazgznagmg:Eli) chips if

com rise one, two, or our p y
. ' . _ f a htheibagkgerirr‘izycheclfed, or 18 chips if parity checking is not pdovmebinkncgrflgnicngeeik

:fatl'gse banks is four times the size of th: chips. nlhln :tg:;:%; 2sng chips will represent' ' 6K of memory int e sys e _, .Chlpsmefr:psrteesrtraintrnZesmory a bank of 1024K chips Will represent 409fSK aor: :3:th102:10ro anyd a bank of 4096K chips will represent 16384K. ' F2; efigtmhprK bank ofmded esg’ 090105 in a computer with 64K chips would be In
a: hich would be thea r

(The ’9’ tells us that the error is in the tenth 64K segmen ,hw number must befiftehmggK bank). To determine the failing chip thfi. la'StiSItgh; chifrstt Shysical row or half‘ last di it is even, then the failing 0 IP is
_

.

Sfignbeajnklfifd’zfie last dgilgit is odd, then the failing chip is in the second phy3ical row or

half of the bank.

' ' tained the error, the chip can be' ned which half of the bank con , _ .. h SEggrrginiiebymlcountingfrom the first chip as bit 0 and so on until the failing c ip l

located.

" ' ma not
One final word on determining the location of a failing chip. Bomiiggmpnutfifse Cases,
e 1-bit chips they may use 4-bit chips, or some other configura the chi within theifcating the correct bank will be the same as before,lfbti:1tel(;czra;irngsin bit p5, and the' ' e l ,' e end on Size of chip. As an examp , .

.Eggkpflr L313:5 4-bit chips, then the second chip is the source of the failure

' tion
Note' Consult your memory board hardware manual for further informa

concerning the arrangement of memory.

o Memory Map

' ' ns. This
8 e section Memory Map section for a description of the memory maptzgregcogmze
6a is itself a test of memory, since it gives a pictorial representation othat is not “Stem op e of memory. if you believe that your system contains memoryrha s the systemSign? then that memory is not being detected for some reason, pe p
configuration is set up incorrectly.

i‘
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’5 The map can be used to detect configuration conflicts involving adapters with". overlapping memory or overlapping BlOSes. Memory between 640K and 1M (OAOOOOh
I’ to OFFFFFh) is usually dual ported memory. That is, the memory on the adapter boardis used to communicate between the CPU and the adapter. Memory above 1MI'(0FFFFFh to the end of memory) could also be dual ported, but is usually ordinary’memory. By turning off the power and removing an adapter, you can see what memoryand ROM goes away in the memory map. This of course, is the memory and ROM forthat adapter. By keeping track of which memory and ROM is associated with each,adapter, you can see if any overlap exists. Overlapping boards should be re-configured';(usually a jumper setting) in order to remove the overlap. It is probable that the softwareand drivers that use the adapter will have to be changed.

:. Quick Test

The Quick Test performs three checks on each individual bit in the region to be tested." irst, the test writes 00H into every byte in the region, followed by reading the value at‘ach of these bytes to ensure that each bit can be set to zero. Next, the testwrites FFH'I‘nto every byte in the region and then reads the value at each of these bytes. An error
. ill occur if each bit could not be set to a logical one. The test then writes random‘

alues into every byte in the region and checks the value written. Finally, the test writese 01H to generate odd parity. The Quick Test allows you to discover non-functionalits in memory and almost all other memory defects. This test is fast; the time required‘. perform this test is directly proportional to the number of bytes tested.

“

Walking Bit Test

e Walking Bit Test is mainly an addressing test, although it does check every bit in thegion for incorrect data. It is considered an addressing test, because it will detect thexistence of the same data appearing (being shadowed) at another location in thegion.

Note: The test will not detect addressing errors between addresses in the testingregion and addresses outside of the region.
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TheWalking Bit Test will reveal memory defects that the Quick Test cannot. In particular,
it will reveal defects that cause addressing errors or that cause a change in the contents
of one memory location to affect the contents of another. This test is made up of two
parts, each complementing the other.

At the beginning of the first part, every bit in the region to be tested is set to a logical
zero. Next, the first bit in that region is set to a logical one, and every other bit is tested
to determine whether or not it remained zero. Any non-zero bits (except the first) are
reported as errors. Then the first bit is reset to zero and the second bit is set to one.
Every other bit in the region (including the first) is tested to determine whether or not it

remained zero. As before, any non-zero bits (except, in this case, the second) are
reported as errors. This same process is repeated, in turn, for every bit in the region.
In effect, a bit with a value of one is walked from one end of the region to the other.
After each step, the rest of the bits in that region are tested to determine whether or not
changing the value of any other bit in the region would alter their values.

The second part of this test sets every bit in the region to one. The walking bit is now
a logical zero. Otherwise this part is identical to the first part. In this case, any
zero-valued bits (other than the walking bit) are reported as errors.

The time required to perform this test is proportional to the square of the number of
bytes tested. On an 8 Mhz AT, for instance, the Walking Bit Test will take approximately
11 minutes to test a 16K byte region of memory; a 64K byte region would take about 1

hour and 25 minutes. It will take less time to test several smaller regions in memory than
it would to test one large region containing the same total number of bytes. However.
to detect the greatest number of possible errors (especiallyaddressing errors), the region
tested must be as large as possible.

When the Walking Bit Test reports errors, it could indicate either memory chip failures
or errors in the address decoding logic. If the address written and the addressmodified
are in different banks, the failure is most likely in the addressing logic; if the written and
modified addresses are in the same bank, a memory chip failure is more likely.
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o Burn-In Test

frhe burn-In Test is intended to detect undesirable hysteresis in the memory. That is, the
inability of a memory bit to change from one value to another. This is a problem that is
especially likely to occur in dynamic memories. The test subjects the memory to the
.most intensive conditions; the memory is being accessed with each CPU cycle.

One instruction is loaded into the first two bytes of the memory region to be tested and
-' en executed. This routine is a decrement-and-loop instruction with an initial count
- egister value of zero, which decrements that register by one each time through the loop,nd tests it until its value again equals zero, at which point the routine returns control to
1 e test routine. This routine makes no references to memory outside of these two bytes
ind does not alter the two bytes during execution of the loop. Therefore, executing the
~ ommands in such a short a loop this many times (65,536) results in the most intense
ossuble use of the two bytes of memory in which they are stored. The bit values
5 ontained in these bytes, which are refreshed every cycle and never altered, are thus
. oroughly burned into those bytes.

fter control is returned to the test routine, the two bytes are complemented, read, and
ompared with the values originally written to them. This will reveal any bits which could

‘

ot be complemented. Those bits that are retained from images of their previous valuesre reported as errors. The Burn-In Test then loads the same short routine into the next
0 bytes of the region to be tested. This entire process is repeated for each successive

, 0 byte segment of memory, in turn, until the whole region has been tested. The time
equured to perform this test is directly proportional to the number of bytes tested. For
~l1_6K region of memory, the Burn-In Test takes 11 minutes and 15 seconds on an 8 Mhz

: Interpretation of Memory Tests

. e failure information can be used to determine the cause of the failure, although this
s more of an art than science. Memory is said to fail when it cannot read the same data
, itten, or is reading/writing data from/to the wrong location. The first errors are called
{ata errors and the second are called addressing errors.
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. . . . ta'ds
All failures are recorded in the log and are printed by'location and intfinmezagigé tlhilaobyte-
in locating the bad chip. The matrix indicates. the baIILtIIIeSTIhI/tri: It;ch chip holds one

' ' ' man RAM chips are organized y l . a ,
. .

l
.triIIIS I'fhliI:I-3afupasrtriffilar region (1K, 4K, 16K, 256K, 1024K, or 4096K r‘eglionscraire"try/5:320:33)s

SI
WI

chi s tend to fail individually, the matrix WlII locate the partICL|ifarOLI d: not have
f III: Mgmory chips are often socketed and can be. replaced easny. : still debug thesa

I

are memory chips and do not have chip locating information, you ca
rrIi)emory by swapping chips until the problem moves.

Keyboard Test

. . he
' ' t to evaluate the functionality of t

Test is dependent upon your Inpu achlgeblézygoa‘rge initial screen that is displayed is one of rec-tangllesth'gt1LecIizlrgsserqufned
key on the keyboard. The test is accomplished by interpretingt t;.sc to the scan code.
b ythe keyboard and displayingthe key that was depressed acco: inse in addition toThe test will detect any key which incorrectlyhprcodfi‘cesp'agigltczrmugble key strokes‘ ' ‘ t a ei er ,

t'n ke SWthh are sticky. That is, ones _

gstgrfesgxI/vhich do not respond as qUIckly and eaSIly as they should.

nding position on the displayeach ke on the keyboard, the correspo . hifted
éfiaIliZLesprtgssshow theyinterpretation of that key by the system. Pressmg s

' acter
characters will cause them to appear above the unshiftedcharacters. As each char

' ' ' m the
is ressed the scan code for the character is shown. This is thesggde sent fro
keSboard to the system board whenever a key IS pressed or re ea .

'
' eck to

If the keyboard test fails, there are several things that can be aItlsTIItiesdpltfgrSEchntothe
that the keyboard is plugged into the system. Make sure a

e of them thensee
ked ke board. If it is not marked and there are more than on . k boardsocket mar" T ya different keyboard if you have access to one. Erratic eé r thetry them a - berycaused by a paper clip or other small object that has fallensun e rybehaVIor (tin Il the keytops can be removed to aid in fixing the keyboard. ilrétp y Ilhekeytops.

' suafythe keytop with a soft long tool or a screwdriver while ho mg lyon one SKI: gne hand Apply steady pressure until the keytop releases. Do no tafigve
2:122:13:rorce' some-keys might not be removable, and some keyboards do no

removable keys!
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If the keyboard exhibits stuck keys, the reason might be that the keytop plastic is rubbingonto an adjacent key. Sometimes the stuck key is the result of a loose or broken spring
or wire support (long keytops such as the space keytop usually have a wire support sothat both ends travel up and down evenly). Remove the keytop to check these
conditions. Removing the keytop may also show that something has been spilled onthe keyboard. In this case, it may be possible to fix the keyboard by cleaning it. First,
remove the keytops as described earlier. Then use a rag or Q-Tip to clean between the
keys. Then, blow air into the crevices in order to remove debris. if this does not fix the
problem, then there is a last resort: Unscrew the keyboard case, and remove the
keytops, leaving just the printed circuit assembly. Then, pour distilled water over the
keyboard in order to attempt to clean it. Place it on its edge and allow it to dry for 24
or more hours. This cleaning may be repeated.

ASynchronous Port Test

The Asynchronous Port Test checks the components of the system from the CPU to the
8250, 16450, or 16550 Universal Asynchronous Receiver Transmitter (UART). This is
accomplished by setting the UART’s control register to the internal loopback mode. in
this mode, all data that is transmitted is immediately made available in the received data
register of the UART. The test sends the values 0 (decimal) to 255 (decimal) inclusive
at 9600 and 115200 baud, using two different bit combinations. After each character is
transmitted, a read of the received character buffer is done to see if it is the same
character that was sent. If the incorrect character is detected, it is an indication of a

, problem somewhere between the UART and the system CPU.

‘

Afterwards, the internal loopback is shut off, and, if the user has specified the external
\ loopback test, it will repeat the character send/receive test using the external loopback
‘ plug. Errors occurring in the internal test indicate problems with the UART chip, or a
failure somewhere between the CPU and port; if the internal test passes while the
external test fails, there is a problem between the UART and the external connector (9

_
or 25—pin). The test will also report bad protocol lines such as Data Terminal Ready
(DTR).
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l Table 2 lists the standard pin-outs for PC/XT, AT, and PS/2 computer serial ports:
l

TECHNICAL INFORMATION Page 105

Parallel Port Test

The Parallel Port Test evaluates the performance of the system from the CPU to the
parallel port interface. This is accomplished by putting the parallel port into a loopbackmode and repeatedly transmitting a space character followed by a carriage returncharacter. If the character transmitted differs from the character received, an error
message is generated. An error is indication of a problem somewhere between the CPUand the parallel interface.

Table 3 shows the proper pin-out for an IBM-compatible parallel port:

Table 2. AsynchronousPort Pinouts

9-Pin 25—Pin Description Sign: 3:31?"

3 2 Transmit Data TD --> RD

2 3 Receive Data RD <—- TD

7 4 Request to Send RTS --> CTS

8 5 Clear to Send CTS <-- RTS

6 6 Data Set Ready DSR <-- DTR

5 7 Signal Ground

1 8 Carrier Detect CD <-- RI

4 20 Data Terminal Ready DTR --> DSR

9 22 Ring Indicator RI <--

Table 3. Parallel Port Pinouts
25—Pin Description Signal Direction

and Pairing
2 Transmit Data TD --> RD

3 Receive Data RD <-- TD
4 Request to Send RTS --> CTS
5 Clear to Send CTS <-— RTS
6 Data Set Ready DSR <-- DTR
7 Signal Ground
8 Carrier Detect CD <—- RI

20 Data Terminal Ready DTR --> DSR
22 Ring Indicator RI <--
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" 0' cl TestDisplay and Video Adapter Test
-.

o ir e

‘ This test will draw three concentric circles on the screen. Up to 15 circles are drawn if
' the adapter is EGA or VGA. Each time a circle is completed, it will be painted with the1

color of its border. The circles should be all the foreground colors of the color set. Each' of the circles should appear to be round rather than elliptical, and should be solid in
j. color. If a circle has points which do not match the color that the circle should be, it
may be an indication of a problem with one of the graphics adapter components. For

, example, a consistently incorrect display could indicate that there is a bad memory chip
a in the adapter. If the circles appear more as ellipses, this more likely indicates that themonitor needs to be adjusted or repaired.

' ' f extensive operator interaction andThe Dis la and Video Adapter Test makes use 0
.attention). {larious functions will be tested. While the tests are taking place, you must

watch your screen closely to note any errors that might occur.

0 Display Test

The Display test is divided into four parts. The first screen displays the digfirmQty/[31:5
' ' ' The irst me is a i

,' and colors availableWith the graphics adapter.
. . . . .gums; by a high intensity line, a low intensity line (inVIsible), a normal inteniity line“

and a reverse video line. Below these lines a color set display will appear. T ere WId
be a rectangle formed by each of the sixteen colors that the monitor can produce an

the name of the color to the side of the rectangle.
f . Grid Test
.This test draws a grid on the screen, first at medium resolution, then at high resolution.
2 In each case, the grid should extend to all the edges of the screen. It should consist of
; continuous lines vertically and horizontally across the screen. If the grid appearswarpedanywhere, it may be an indication of a problem with the monitor. If the segments that;make up the grid are not continuous or are not all the same color, then the problem
vprobably lies in the graphics adapter hardware. If any of the lines are not continuous,it may indicate a problem in the graphics adapter.

The second part of the color test is the ASCII Character Display Test. A display ogalLtgivel
available characters in the character set will appear. The correct screen 3 cu 8

well formed complete characters.

The third part of the display test is the 80 and 40 column Barber Pole Test. This teStibvliilal

display every character positioned in every possible :crfien llocfitiozé golfilrlngonsiZde
' ' ' t en in e .

I rs. The test is run first in the 80 column mode an .$3: Barber Pole Test may be aborted by pressmg the <ESC> key while the tterstsaagel
in progress. The test may be suspended by pressing <Control-S> and res a e 3

pressing <Control-Q>.

lit the grid runs off the screen, or is distorted at any point, adjust the vertical and
‘horizontal gain. If the grid is not linear, adjust the linearity potentiometer(s). If the image
{is curved, ensure that there are no strong magnetic fields nearby (ie. audio speakers).Then, adjust the pincushion compensating magnets that are near the deflection coil.
‘

ese magnets, as well as some of the adjustment potentiometers are inside the monitor
"

. se.
The final part of the display test is the Graphics Display and Color. Set Tzité T233131:
performed twice in the 320 x 200 pixel graphics mode and once in the x

l'dl filled
graphics mode. The first screen should show three clearly formed and so It Sexcept
boxes using color palette zero. The second screen. should be the same Iprrrna ’ld showthat it uses color palette one. The last screen is in high resolutionmode.

_

s cued greythree squares, the outer two being white and the middle one being a Simu a
(alternating between white and black dots).

Note: Due to the dangers associated with high-voltage equipment, only qualified
individuals should attempt adjustments. This is especially true if the adjustment
is attempted with the cover off. When reaching into an energized monitor, always
use non-conducting, non-ferrous tools, and keep one hand at your side. Also,
wear safety glasses, as cathode ray tubes may explode if hit or scratched. Safety
precautions should be observed whether or not power is on to the monitor, since
high-voltage capacitors will retain a charge even after power is shut off.
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o Raster and Purity Test

This test will fill the screen with one foreground color of the two color palettes in medium
resolution mode, in addition to one of the background colors. In each case, the screens
should appear solid in color. if any of the dots are not filled, or are filledWith a different
color, then the graphics hardware is probably causmg the malfunction.

If the colors are not satisfactory, then try adjusting the R (red) gain, G (green) gain, or
B (Blue) gain. If retrace is seen, adjust the brightness.

Floppy and Hard Disk Tests

' ' dware and access theThe Flo and Hard Disk Tests directly access the controller har
.

disk byFtrFQck (cylinder for hard disks), head, and sectors DOS'VIrtual sector numbering
is not used; this allows testing hard disks that are partitioned into sections for different
operating systems.

All failures are reported by track or cylinder, head, and sector; they may be classified
into read errors (failure to properly read data previously-written), write errors (failure to
write data onto the disk), or seek errors (reading or writing the wrong location).

0 About Disk Failures

Random access devices are usually composed of three important functionalgroups: th:
controller electronics, one or more mechanical drives assomated With the controlleIr, and
one or more recording media associated with the drive._ Any of these could fai, :nSt
sometimes it is hard or impossible to detect which one is at fault. It is eaSiest to 'he
prove the controller to be reliable, then the drive, and finally the media. If there isdc:1Ot
controller for multiple drives, the controllermay be found to work With one drive

arri1
if itwith others, thus proving its trustworthiness. The drive may be proven Itrustwort y

has removable media (as with floppy diskettes), as more than one media is tried.

'
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1 Physical sectors on random access devices are usually grouped into tracks, and the
. tracks into cylinders. All sectors are numbered, usually starting from 0, as this allows‘

each sector to be given a unique mixed radix number (cylinder, track, and sector).
? Sectors usually correspond to the radially recorded data on one circle of one surface of
.1
the medium. The sectors usually start a fixed time after an index is found. On floppy

, disks, the index is a hole in the media. A track is one circle of sectors on one surface,
,. and a cylinders is composed of all circles of a given radius on the medium.

5 There is usually one read/write head for each track in a cylinder. Cylinders are usually
_‘- numbered starting with O at the outermost part of the media. if there is only one track‘

per cylinder (one head on the disk), then the track number is zero and is usually notused.

‘

On a typical double-sided 5% inch disk, there might be 512 bytes per physical sector,.9 sectors on a track, 2 tracks on a cylinder, and 40 cylinders on a disk. in this example,a track on a given cylinder corresponds to one side of the disk.

Table 4 displays standard floppy disk types:

I; Table 4. Floppy Disk Types
1 5% inch 31/2 Inch
1‘1 160K 720K

180K 1.44M
{ii 320K 2.88M
‘;

360K

1.2M

‘ ypical physical disk groupings are:

Sector Range : 1 - 9
Track Range : 0 - 1

: 0 - 3Cylinder Range 9 (low-density). 0 - 79 (high density)



Service DiagnosticsPage 1 1 0

On a hard disk drive, there can be many different numbers of heads, cjyllgndgrcsiwagg(:23
parameters. On AT type computers, there is a talelil| IYA$Ofllzflel31ddeeiee s rglnge between 0' dicates the disk parameters. Onan ,

_figighgéflnai inclusive. On compatibles wrth extended CMOS RAM, the Indexes go
from 0 to a larger number, typically up to 47 decimal.

s manufactured by Seagate Technology. TheseTable 5 shows specifications for drive
d with the computer, just representative drives.

are not the only drives that can be use
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Table 5. Sample Hard Drive Specifications
Type Model Capacity Cylinders Heads Landing Precomp

Zone
ST125 10 306 4 305 128
ST138 21 615 4 615 300
ST138R 30 615 6
ST157R 65 940 8 940 512
ST21 3 49 940 6 940 51 2
ST225 21 615 4 615
ST238R 18 462 8
ST251 31 733 5 733
ST251R 117 900 15 901

ST277R 40 820 3 0
ST4026 37 855 5 855
ST4038 52 855 7 855
ST4051 21 306 8 319 128
ST4053 44 733 7 733

ST4096 21 612 4 663 0
ST4144R 42 977 5 977 300

59 977 7 977
62 1024 7 1023 512
31 733 5 732 300
44 733 7 732 300
31 733 5 733 300
10 306 4 336 0
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The failure information provided by the disk tests can be used to determine the cause
of the failure, although this is more art than science. If all tests indicate that the drive is
just not responding, first run the hard disk controller test. If the controller fails, then the
drive might be ok, and only the controller has failed. If the controller passes, then first
check to see if there is power to the drive. There is a power connector (usually white)
in the back of the drive. It should be seated snugly. If there is a light on the drive and
it is on, then there is power to the drive. On some drives you can see the drivespindle
turning. In addition, you should be able to hear the disk spinning, or feel the entire drive
vibrate if there is power.

The platters of some Winchester drives (especially 3V2 inch drives) are coated with a
lubricant that becomes sticky if the drive is turned off for more than a few minutes; they
are not able to startup once this happens. If you are sure that power is being applied
to the drive but it is not spinning, then as a desperate measure, try turning the spindle
a quarter turn. This should NEVER be done casually, but only as a last desperate
measure, as it is sure to shorten (or even terminate) the life of the drive.

Note: You should not leave power applied to a stalled drive for any longer than
is necessary.

Other indications to look for when assessing the functionality of a drive include:

0 Seeing if the platter spindle rotates during test and boot.

0 Listening for clicks or feeling for motion when the
reedv’rr/rite heads change or seek to another cylinder.

0 Watching for the disk access light to flicker

0 Checking what voltage appears at the appropriate color on
the power supply connectors.

Some drives have brakes on them to stop the platter from rotating when power is turned
off. A hint that your drive is such a drive is a slight grinding noise when your system S
powered down. Sometimes this brake mechanism is accessible and can be seen around
the spindle of the drive. If it does not release within a few seconds after being powered
on, then you might try moving it manually. This, too, should only be used as a last
resort.

‘
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} the drive is new, or has been moved for some reason, but it is not responding or
pinning, check to see if there is a lock on it (designed by the manufacturer for moving

‘ e drive). This may either be a switch-like mechanism or a removable mechanism such
5 a post or peg. Usually if this is a new drive, there will be a bright, fluorescent tag on
e locking mechanism.

. the drive is being newly installed, make sure that you are connecting the drive
orrectly. Check the power to the power connector.

. this is an ST506 drive (the usual PC or AT-type drive), each drive must have two cables

.annected to it. The cables may have a stripe down one side. Make sure that thebias are connected correctly. The thin cable is the control cable. This smaller cable
oes from the hard disk controller to each drive individually. The wider cable is the data
able that is daisy chained from drive to drive. Both cables must be oriented in one waynly. That is, pin 1 and 2 on the cable must connect with pin 1 and 2 on the controller
nd pin 1 and 2 on the drive. The drive will probably have pin 1 or 2 labeled on its
onnector. The cable will probably have all of its pins labeled (in tiny characters). The
. ble’s connector will also have a triangle on its side next to pin 1. Pin 2 is on the sameide of the connector as pin 1. Often a red stripe is on the cable on the pin-1/pin-2 side.
ost ST506 disks will have pin 2 on the left of the printed circuit board connectors when
:iewed after turning the drive upside down.

Note: If the cables are connected or even wiggledwith power on, the drive may
accidentally go into write mode, destroying data on the disk.

. ost AT controllers will control both hard disk and floppy disk drives. The floppy disk
rive cable has the same kind of connector as the wider of the hard disk cables. Make
ure that the wide cable is plugged into the hard disk connector on the controller and
»ot the floppy connector. Also make sure that the floppy cable is not used on the hard
risk. Most floppy cables have connectors for two floppy drives, while most hard drive
onnectors are not set up for two drives.

'

ost floppy connectors have a twist in part of the cable, but many hard drive connectors0 not. The floppy cable has its twist four wires from one side. If the hard disk has a
' ist in it, it will be further from the side.
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rive as well as the floppy drives) have jumper options on them: One option
ilsh: rearhciiiSating(resistor. The terminating resister (or terminator) must be installedonly
on the last drive on the daisy-chained cable. The terminator is usually a chip With a
number of legs on it coming from only one side of a chip. It is often NOT black. Other

options include the drive select. There are two drives selectable from the ST506
controller: drive 0 and drive 1. Often this is a jumper that can be moved to an adjacent
header, changing from drive 0 to drive 1. The drives can be setup for drives 0 through
3, but the controller usually only recognizes drive 0 and drive 1.

If there is just one hard drive disk, it should be setup as drive 0. The second drive

should be setup as drive 1 unless the daisy-chain cable has a twist in it. In this case,
both drives probably should be setup as drive 0. This drive selection setup also applies
to floppy drives. The drive manufacturerwill be able to help you With the jumper options
if you do not have documentation with the drive.

' is a SCSI- e drive, there should be a single bus cable connected to it. Make
:Jirelsthat there is“; terminator on the end of the SCSI bus cable, and that the cable
orientation is correct. SCSI drives also have a drive selection option. Drives-maybe 0

through 7. The drive manufacturerwill be able to help you With the jumper options if you
do not have documentation for the drive.

h disk test fails on onl one read/write head, then perhaps just that head or. disk
:Jngce is at fault. If the test only fails a particular cylinder range, then the disk cylinder
alignment mechanism may not be positioning the read/write heads over. the formatted
information, or the record/playback gain may not be correct. The inner cylinders (usually
the higher-numbered ones) require more precisionwith regard to these parameters and

are more likely to fail. If a particular sector range is bad, then perhaps the indexmg

mechanism is bad. if the test only fails over a few sectors (Cylinder X TrackY Sector Z)i
then the problem may be faulty media (dirt or defects on the disk surface). Intermitten

errors can be caught by turning on test logging.

' fects on their
Man drives are manufactured and sold even though they have some de
platters. These defects appear as bad sectors or bad tracks. This is done becauset
perfect disks would be prohibitively expensive, and because software is used to map 0U

these bad spots.
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There is one place Where errors are not acceptable on new drives: cylinder 0, which is
the most important cylinder on the drive. This cylinder contains boot code and disk
partitioning information. If the very first sector (cylinder 0, track 0, sector 0) is bad, the

‘

disk cannot be partitioned or booted. If other sectors on the cylinder are bad, neither
Unix nor MS-DOS will be able to start a file system on that cylinder. In other words, a

. file system partition cannot begin with a corrupt cylinder. However, you may be able to
. start a partition with the next cylinder.

If a high numbered head (platter) is bad, it may be possible to setup an AT compatible
computer to use the disk. This is done by reselecting the disk type to one with fewer
heads. The new disk type does not necessarily have to have the same number of

‘

cylinders as the actual drive.

Note: Configuration or partitioning of a drive should be done only after backing
up all valuable files on the disk.

Sealed hard disks mainly fail in the mechanical drive, or the recording media. For
economies of production, hard disks are often not guaranteed to be flawless when
purchased. They will probably develop further bad spots over their lifetime in marginal

‘ areas. Thus, a few bad sectors on a hard disk is no reason for repair, unless they occur
l on crucial areas, such as the Boot Sector, DOS File Allocation Table (FAT), or perhaps
directory areas, which cannot be mapped out by hardware or software.

Alignment of all disk devices is a problem, especially driveswith blind cylinder stepping
mechanisms (ie. stepper motors), which cannot determine Where the read/write heads
are located. This is true of virtually all floppy disk drives. Periodic alignment can,
however, be performed by adjusting set screws located at various points on the drive.
As with all drives that place the recording heads on the media (such as floppy drives),
first suspect dirty read/write heads. They should be cleaned with a head-cleaning kit
from Landmark whenever you first suspect a problem.

After a dirty read/write head, alignment problems should be suspected in floppy diskette
drives. Surprisingly, magnetic recording media rarely fails by wearing out even in floppy
drives. If a particular floppy diskette has been performing flawlessly, it is not likely to
ever become a problem unless it becomes dirty or warped. Of course, it is common for
‘a floppy diskette to become unreadable after a period of time. Even with the most
meticulous handling, drives tend to become misalignedwith respect to the disk, rather
than wear on the floppy diskette.
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o Floppy Disk Tests

The first phase of the Floppy Disk Test is a quick format, without verifying the sectorzs
After formatting, the sectors are verified. Then, the sectors are labeled and filled Wit

.
a

worst-case test pattern. After writing the disk, the sectors are read and compared With
the test pattern. Finally, a seek/read test is done to check head posmoner |seek
accuracy; it randomly seeks to different sectors on the disk and compares the abel
information with the desired seek location. Errors are reported in all phases of the test
and summarized at the end of each phase. If the SerVice Diagnostics disk is detected
in the drive to be tested, the test will not start in manual mode; during a continuous test
it will verify the disk. Logging output will be stored in memory during the floppy disk test
and written to the log file when the tests are finished.

Note: When logging to a floppy disk, be sure to put the logging floppy back
before returning to the Main Menu.

0 Hard Disk Tests

The Hard Disk Test includes a read test, a write/read test, a seek/read test, a controller
check, and a low-level format utility. The user can run the tests over any speCIfied range
of the disk, except in the case of the low—levelformat utility which formats the entire disk.
The read test simply reads the existing contents of the disk and reports any errors. The

write/read test fills all specified sectors with a test pattern and labeling information, then
reads the sectors back, comparing the pattern read from the diskWith the pattern written
to it. The test checks to make sure that the label matches the current cylinder, head.
and sector. The seek/read test seeks to sector 1 for every cylinder and head, seeking
to cylinders in the pattern {0, MAX, 1, MAX-1, 2, MAX-2, ...}. As it is a non—destructive

test, it relies upon the controller to report seek errors.

The tests report three types of sector l/O errors: Media errors, Soft errors, and Hard

errors. Media errors are bad sectors marked as useless at the time the disk fwas
formatted. They are not a cause for alarm; few hard disks are completely error- reed
Hard errors are corrupted sectors that are not marked as bad, but are indeed
unreadable. They will cause file and program errors unless they arelmarked as ba .

Soft errors are sectors that are readable, but only after one or more tries.
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. Unless they would cause a severe disk size reduction, they should be marked as bad
" also. These sectors can be marked as bad by a low-level format program such as"

Landmark’s Service Diagnostics. They can also be removed from service via DOS’s
.

"FORMAT".

“ Note that the contents of the disk must be backed up before a format is performed on
_
the disk. A low-level hard disk format should only be performed when the disk is up to

‘ its normal operating temperature. The disk should be powered for at least 1/2 hour before
the format is attempted. The low-level format requests an interleave factor and a skew

° factor be entered. The interleave factor determines the physical order of each track’s
sectors. Service Diagnostics will default to the usual interleave factor (5 for XT-type

; machines, and 3 for AT-type machines). An interleave factor of 3, for instance, means
,
that logical sectors are placed on every third physical sector of the track. Therefore, the
logical sectors would be ordered, assuming 17 sectors per track, as follows:

{1, 7, '13, 2, 8,14, 3, 9,15, 4,10,16, 5, 11, 17, 6,12}

An interleave factor of 1, on the other hand, would simply arrange the logical sectors
sequentiallyon the track. The maximum interleave factor is the number of sectors pertrack minus one; the optimum interleave factor depends on the computer’s CPU speed,bus speed, controller type, and drive type.

Less than optimum settings can result in sluggish hard disk performance. An optimum
setting minimizes the number of disk rotations needed to read an entire track. If the
interleave is too small, the disk will pass the sector before the next operation is set upand the disk will make a complete rotation in order to read the next sector on the track.
Too large an interleave will also cause an unnecessary delay before the next sector is
‘brought under the read/write head; however, a full rotation would not be needed before
reaching the next sector. Therefore, an interleave factor that is a little too large will have
much less of an impact on performance than one that is even slightly too small.

.Skew refers to the placement of sector data. The beginning of the sector is placed next
to the outermost track, with the remaining data gradually placed toward the innermost
track. This allows the read/writeheads to begin reading a sector even though the heads
"have not quite travelled to the track’s center.
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ollowed by a read/writetest to fully test worst case patterns
disk. A hard disk that fails the read test for any reason,

should be low level formatted. A low level format is recommended if your system will

sometimes fail to boot from hard disk. It is also recommended whenever you see that

new bad sectors are coming into existence (as shown by your operating system, for

instance, ”Sector not found on drive C2“ from DOS).

A low—levelformat should be f

in the various sectors on the

Note that these disks may or may
are just partitions of disk 0.

Use DOS’s “FD/SK" or similar program to determine the partitioning of your disk.
The hard disk test is performed on disk 0 or disk 1.

not be your disk C: or disk D:. Sometimes disks C: and D:

Printer Test

The printer test exercises most of the features of your printer that can be exercised via

BIOS. It requires that you closely observe the operation of your printer while it is being

put through its paces and note any inadequacies in its performance. If the printer does

not function at all, then make sure that there is power to the printer. Make sure that the

parallel or serial adapter is operating. Run the parallel or serial test of Service

Diagnostics. If the adapter passes, then suspect the cable between the printer and the

computer.

If this is a newly connected configuration, there are a large number of things that can be

set incorrectly. If the printer uses a serial cable, then it is much more complicated. The

cable must be set up correctly at both ends. The computer baud rate must match the

baud rate of the printer (usually the printer baud rate can be set). The protocol
lines must

be set right on both ends. The send/receive lines must be set correctly. This requires

study of the printer manual. Suspect the baud rate if the printer prints garbage when

printing is attempted. Suspect the protocol lines it the printer works correctly but drops

characters.
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The following items will be evaluated by the printer test:

0 Test each printing ASCII character in each carriage position.

0 Test both UPPER and lower case.

0 Test head and carriage motions for the most popular daisy-wheel printers
Spinwriter, Qume, and Diablo (serial interface only). Including:

- Forward and reverse printing
— Interleaved overprinting
- Forward and reverse overprinting
- Overprinting with horizontal tabbing
- Boldface printing
- Superscript and subscript printing
- Scale page horizontally and vertically

0 Test the followin functions for the E s n
NEC PCB203A pgrinters:

p o MX8O and MX100, DEC LA50, and

- Boldface
- Compressed print
- Doublewide print
- Horizontal and vertical scaling

0 Printer Test Output Formats

Standard output dependson the type of printer you have selected. There are essentially
three categories: the daisy wheel printers (Diablo, Qume, and Spinwriter), the dot matrix
printers (Epson 80, Epson 100, NEC PC—8023A, and DEC LA50), and printers other than
those listed. Although each of the printers undergo the barber pole test (described later)

$2831?matrix and daisy wheel printers undergo
different exercises designed particularly

r m.
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j . Daisy Wheel Printers
‘

PRINT BOLD WITH 1/120" OFFSET

‘
i If you have selected one of the daisy wheel printers listed on the menu, then your printer This WI” print an excellent bold face 0f the test pattern. It tests the inc -

‘ will go through the following tests: features 0f your printer. remental spacmg

‘

.

‘
NORMALPWNTFORWARDANDBACKWARD PmNTNORMALSUPHlANDSUBSCmpT

1‘ This test simply prints the test pattern forward and backward. It is a preliminary test of This WI” print a line, then backup and print a word in normal, then su e s '

l
‘

your printer and its internal buffering logic. subscript, and 30 0h- This test checks the carriage motions.
p r cript, then

T
%

‘

‘

INTERLEAVED OVERPRINTING, FORWARDAND BACKWARD , SCALE PAGE IN INCHES, HORIZONTALLY

‘ 1 . . . _

“ This test will overprinteach characterin the test pattern by first printing a character, then This WI” print vertical bars 0” the page, each one inch apart horizontally This is a
‘ backing up, and overprinting it before going on to the next character. It does this in both

,

measure 0f the accuracy 01‘ the head controller.
'

the forward and backward directions. This is useful to test printer head alignment.

SCALE PAGE IN INCHES, VERTICALLY

This prints horizontal lines on the page, one inch apart vertically. This is a measure of

‘ PRINT SAME LINE FORWARDAND BACKWARD
I

‘ This will print the test pattern once forward and then, without a carriage return or the accuracy 0f the carriage controller,
linefeed, backward. This also tests printer head alignment.

BARBER POLE TEST
l

ll I

‘
‘ ‘ OVERPRINTWITH ABSOLUTE HORIZONTALTABBING

Th” . _

‘

‘

IS test wull print the ASCII character set in a barber pole fashion. That is, each line will
I

l

l

‘

This test will print the pattern once, then overprint this line by the following method: first, ~ be moved one character over from the preceding, With the first character wra ed
.

‘
overprint the character in position 1; next, the character in position 132; next, the one around the edge. A portion 0f the OUtPUt Will look like this:

pp
. in position 2; 131, and so on. This will cause the head to fly back and forth quickly.

‘ Your printer should be able to perform this overprint just as well as the other examples.
“

This is perhaps the single most rigorous test for a daisy wheel printer. It may be ABCDEFG
‘ necessary to increase the number of nulls after carriage motion for this test to execute

' BCDEFGA
“ correctly. CDEFGAB

3‘ DEFGABC
‘

EFGABCD
FGABCDE

I GABCDEF

1

‘
This ' ' ' '

“ ‘

tests each character In each character posmon. Press any key to terminate the test.
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o Dot Matrix Printers

If you are using one of the dot matrix printers listed on the menu, your printer will
undergo the following sequence of tests:

BOLDWITH OFFSET

Dot matrix printers achieve boldface by offsetting each character slightly. This test
exercises this capability on your printer.

NORMAL, DOUBLE AND COMPRESSED CHARACTERS

This will print the test pattern normally, then print double width characters, and then
compressed characters.

SCALE PAGE IN INCHES, HORIZONTALLY

This will print vertical bars on the page, each one inch apart horizontally. This is a

measure of the accuracy of the head controller.

SCALE PAGE IN INCHES, VERTICALLY

This prints horizontal lines on the page, one inch apart vertically. This is a measure of

the accuracy of the carriage controller.
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BARBER POLE TEST

This test will print the ASCII character set in a barber pole fashion. That is, each line willbe moved one character over from the preceding, with the first Character wrappedaround the edge. A portion of the output looks like this:

ABCDEFG
BCDEFGA
CDEFGAB
DEFGABC
EFGABCD
FGABCDE
GABCDEF

This tests each character in each character position. Strike any key to terminate the test.

0 Other Printers

if you have chosen the menu option for a printer other than those listed, your printerwill
automatically undergo the barber pole test only (see description above)

0 Test Description and Diagnosis
‘ This test checks the performance of the printer subsystem of your computer. This
includes the printer interface, the cable between the printer interface and printer, and the
printer itself. A level of confidence in the printer interface should first be achieved

. through the use of the parallel or serial interface tests in Service Diagnostics.

If the printer behaves erratically, including the incorrect printing of characters, suspect
. a faulty cable. If the output is consistently generating a particular pattern, the printer is
* suspect. An incorrectly wired cable, or a cable that is too long could result in a particular
bad pattern of output (such as data overrun causing missed characters). Incorrect
output on horizontal and vertical scaling could indicate that the printer is in need of
lubrication and adjustment.
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NumericCo—Processor Test Specifications

The Numeric Co-Processor Test evaluates the performance of your system’s Numeric
Co-Processor. The test operates in a similar fashion to the CPU test. First, a timing test
is done for the Numeric Co-Processor by causing it to execute a loop of instructions
which should take a predictable amount of time. The CPU is only executing a loop
instruction during this test, so that the time received should be directly attributable to the
time used by the Numeric Co-Processor. Some Numeric Co-Processors are designed
to run at a division of the Processor clock frequency. Often this speed is one third the
Processor clock frequency. The time to completion is measured. The calculated clock
speed in Mhz is then displayed. The calculated result is the speed of the Numeric
Co-Processor, not the speed of the bus interface unit of the Processor. Usually these
Processors are connected synchronously to the CPU, which means that the speed of the
80287 will be one third of the CPU’s speed and that the speed of the 80387 will be on
half of the CPU’s speed. If the 80287, 80387 (or similar) is running asynchronously, then
the speed will reflect the input frequency of the CLK2 input rather then the CPU CLK

input. The 8087 must always run synchronously and at the same rate as the CPU.

If the timing test indicates an apparent Mhz (speed) that is radically different from this
time, it may be indicative of a system problem such as an incorrect system crystal
Three of the most suspect components would be of course the NumericCo-Processor,
the CPU, and the system clock.

The second phase of the Numeric Co-Processor Test causes the Numeric Co-Processor
to execute nearly all of the instructions available to it. After each instruction is executed.
a save state instruction is executed. The resulting image of the state of the Numeric
Co-Processor is checked against an expected state table for errors. First each of the
word register are checked, starting with the status, control, and tag words; followed by
the double word operand and instruction pointer registers. Then, the Numeric data stack
registers are checked for errors. Each of the 10 bytes in each stack register is checked
to see if it is correct.

Repeated errors by the Numeric Co-Processor are an indication of a faulty Numeric
Co-Processor. The test detects problems such as moving the contents of one stack
register to another causing a change in yet a third, or an incorrect arithmetic operation,
or an arithmetic operation incorrectly altering the control, status or tag words.
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Since the co-processor is socketed, replace the co-processor and rerun the test. If the
test still fails, then the socket itself should be suspected, along with all connections tothe co-processor chip and all support chips. Another option is to replace the CPU.

Floppy Diskette Drive Alignment Tests

The Landmark Diskette Alignment program consists of a battery of nine tests:

Spindle Speed
Centering
Index to Data Timing
Track to Track Seek Time
Head Positioner Hysteresis
Head Positioner Linearity
Radial Alignment
Azimuth Alignment
Analog Alignment

. The data obtained from each test is then compared against tables of expected operating
ranges to determine the operating condition of your diskette drive. If the tests indicate
that the diskette drive is not up to specifications, it is prudent to copy any diskettes
written by that diskette drive to another diskette being written by a diskette drive in good

‘ condition before having it serviced. If this is not done, the data on the original diskettes
, may be unreadable by that drive after it is realigned.

‘ These tests work directly on the floppy diskette controller and thus the floppy diskette
drive. These tests will not work on non-standard drives (such as drives that require a
DOS driver). This driver would either be a "DEVICE=" line in yourCONFIG.SYS, or a TSR
I; i(GEM file) in your AUTOEXEC.BAT. These tests work with a Digital Diagnostic
is e e.

A diskette drive may fail any of the tests except the speed test due to oxide build up on
,‘ a diskette drive read/write head. if a failure does occur, then clean the head(s) using a
diskette head-cleaning kit from Landmark in conjunctionwith the Analog AlignmentAid

i option of Service Diagnostics. Repeat the tests to eliminate dirty heads as a source of
the problem.
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The accuracy of these tests is also affected by out of specification temperature and
humidity. The ideal conditions for performing diskette drive evaluation are at 68 degrees
F and 50% relative humidity. If the Diagnostics Diskette or your diskette drive is

transported through extremes in temperature, allow them to return to room temperature
and humidity before using them.

WARNING!!! Before making any drive adjustments, please verify that the nominal

ranges suggested by Service Diagnostics correspond to those recommended by
the manufacturer of the drive under test.

o Spindle SpeedTest

The spindle speed test evaluates the revolutions per minute (RPM's) of the floppy

diskette drive. This is accomplished by timing the passage of the index hole of the

floppy diskette past the sensor of the diskette drive. The diskette drive is manufactured
to run at 300 decimal RPM if it is a 48 TPl diskette drive, and 360 decimal RPM if it is a

96 TPI diskette drive, however, a variation of +/- 5 RPM either side of this amount is

acceptable. A diskette drive operating at a rate different than what it is designed to

operate, may lead to potential read/write errors. Diskette drives operating in the range
of 295 to 305 RPM are in the passing range. Diskette drives running outside of that
range, but within the range of 290 to 310 will be considered marginal. Diskette drives

outside the 290 to 310 range will fail the test. If the spindle speed of your diskette drive

is not in the acceptable range, there is an increased possibility of read/write errors

occurring.

The spindle speed of most diskette drives can be adjusted to the correct rate via a

potentiometer. Many drives have a strobe pattern on the flywheel that will aid in setting

the speed. These patterns can be examined under fluorescent or neon light. There are

usually two rings, one for 50Hz AC power and one for 60Hz AC power (the-US standard).

Adjust the speed potentiometer until the appropriate pattern stands still. Rerun the

spindle speed test to verify your adjustments.
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‘

{ o Centering Test

" This test is sometimes called a clamping test. The centering test evaluates the accuracy
_; of the spindle bearings and the mechanical clamping mechanism of the diskette drive.
.‘ This mechanism engages each time the door of the diskette drive is closed. This test
, checks to see if the mechanism is seating and holding the floppy disk properly in the
A: diskette drive.

- The test reads sectors on a designated track on each side of the Digital Diagnostic
Diskette. This track acts as a triangulation mechanism to determine the rotational center
of the diskette. These tracks are written at 7 milli-inches off center for the 48 TPl diskette

. drives and 3 milli-inches off center for the 96 TPl diskette drives. The second and third
centering tracks are written at 8 and 9 milli-inches or 3.5 and 4.0 milli-inches on the

" respective diskette drive type.

. The test begins by reading the first of the three tracks designed to test diskette drive
‘ centering. The test repeatedly recalibrates the diskette drive read/write head position
and then reads the designated track on each side of the disk. The drive must read all

the sectors correctly in order to pass the test. If sectors located opposite of each other
‘ on the diskette fail to be read then a clamping error is indicated. Otherwisethe centering
. mechanisms of the drive passes the test.

i if the drive fails the test, first try reseating the Digital Diskette by reinserting it, then retry
» the test. Try cleaning the read/write head(s) of the diskette drive with Landmark’shead-

~ cleaning diskette and the Service DiagnosticsAnalog Alignment Test. Repeated failures
indicate the need for repair or replacement. Possible problem areas include the spindle

“ bearings and the diskette clamping mechanism of the diskette drive. This diskette drive
should not be used to record anything of value, since other drives may have difficulty

3 reading these disks.

‘2

o Index to Data Timing

In this test, the time from the photo index signal to the first byte of data available is
. measured. A nominally adjusted diskette drive should take 200 microseconds to present
the first byte of data to the system. An acceptable range of results would be between

3 100 and 300 microseconds.
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o Track to Track Seek Test

The Track to Track Seek Test checks the ability of thefdiskettetdrivemt‘otrrgo;:cflr<c;mIII:' d o t e sec ors .track on the diskette to another and perform a rea
. . . d) th' ' ' d after each seek verifying (Via a rea eis done by requesting a series of seeks an

. d' ill be re f 'I' ported as ai ureI t ack under the read/write head. Any errors in rea ing w
:Iz’ttlhae test. Any read failures are reported in a Similar fashion to the Track Seek/Read
Test.

Diskette drive errors indicate problems in the stepper motor mechanism. 822;“: at:
head per million seeks is all that is acceptable: So, any seek errors in

degree of reliability and the drive should be serwced.

All rails on which the head moves should be cleaned with evaporating cleaner anmdafiI

Q-Tip Check for binding by running the test with the cgvgr offéhOn figmfaggvcgsrgt: pu’
.

‘ " ' bedaue on erai. _amount of non-conductive Silicon lubricant may
no lubricant on the drive electronics or head surfaces. Do not touch head surfaces.

o Read/Write Head Positioner Hysteresis

The Read/Write Head Positioner Hysteresis Test determines theedEkaEtetrirci: fiver:
' ' ' ' ter progresswh steresrs b seeking to the inner, middle, .or ou .. Mopposite directions and comparing the read inaccuracy that results. A posfwe 3::indicates that the head is too close to the spindle after a seek. A negaive ..

indicates positioning too far away from the spindle.

0 Read/Write Head Positioner Linearity

The Read/Write Head Positioner Linearity Test checks the alignment of the disktittesirrl‘j:
at three tracks on the diskette. The alignment of a diskette dgiveosflf‘zlfllgegferfce)r each' ' ' layed in mi i-inc es ,.across the diskette drive. The results are disp . . 3of the three tracks tested. To pass this test, the diskette drive must have the sarT

alignment results for each of the three tracks being tested.
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0 Radial AlignmentTest

The radial alignment test checks to see how well your diskette drive can read data at theofficial center of the track. The test uses tracks that are progressively offset starting at7 milli- inches from center to 13 milli-inches from the official center (1.0 milli-inches to 7.0milIi-inches by 0.5 milIi-inch increments for the 96 TPI diskette drives). The 48 TPIdiskette drive should be able to read data that is up to 9 milli-inches from center with amaximumdifferenceof in positive/negativeresults of 2 milli- inches. The 96 TPl diskettedrive should read data at least 3.0 milli-inches off center with a maximum positive/neg-ative difference of 1.0 miIIi-inches. If the diskette drive could, for example, read only upto 7 milIi-inches from center, then the data read path is only 12 milli-inches, the effectivedata path is narrowed down to 5 milli-inches.

o Azimuth AlignmentTest

This test checks the skew of the read/write head relative to the data track. The data forthis test is recorded on the centerline of the track, but the data is progressively rotatedaway from normal. The test reads all the tracks with data rotated one direction, then itreads all the tracks with the data rotated the other direction. If the read errors occursymmetrically around the centerline recorded sector, then the read/write head azimuthalignment is rated as correct.
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