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THANK YOU FOR PURCHASING THIS PRODUCT 

WE WANT TO HEAR FROM YOU 
We at Landmark have worked to make this the 
finest product of its kind available, and to 
describe it fully and clearly in this manual. We 
welcome your comments and suggestions for 
improvements in the manual or product. Please 
feel free to send your recommendations to our 
marketing department at the address given on 
the title page of this manual. And be sure to 
mail us your Owner Registration Card. We 
want your feedback. 

PLEASE READ THIS NOTICE CAREFULLY: 
Do not open the software diskette package (if any) or 11se tltis Prod11ct 
until you have read and agreed to the End-User Customer License 
Agreement on the next page. If you open the package or use the 
materials, Landmark will assume that you have agreed to the terms of the 
License Agreement. If you do not accept its terms, you must ret11rn the 
package unused and unopened to the party from whom you received it. 

COPYRIGHTED PROPRIETARY INFORMATION 
This Product, including any electronic circuits, software, and documentation, 
constitute proprietary and confidential infonnation and is copyrighted by 
Landmark Research International Corporation (Landmark) or its licensor. 
Your right to use and copy material in the Product is limited by the United 
States Copyright Act of 1976, as amended, as well as by international and 
slate law. Disassembling or making adaptations, other derivative works, or 
copies of any kind, except a copy of any diskette-based software for backup 
archival purposes or as an essential step in the utilization of the Product with 
a machine, without frior written authorization by Landmark, is prohibited 
and constitutes a maJor violation of copyright law. All righL~ are reserved. 

IMPORTANT NOTE 
We assume that you intend to read this manual to learn about the product 
and how to use it. To avoid confusion and make the learning process more 
pleasant and effective, please be sure to look U(> the definitions of any words 
you do not fully understand. Use the glossary m the back of the manual and 
any good dictionary of the American language. 

TRADEMARKS 
PC Probe, AJignlt, KickStart, KickStart l, KickStart 2, Memory Boss, Bum, 
JumpStart BIOS, and Landmark System Speed Test are trademarks of 
Landmark Research lnlemational Corporation. All other product and 
company names are trademarks of their owners and licensees. 

Record your NAME here: 

Record your Serial Number: 

Record your EPROM Release: 
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END-USER CUSTOMER LICENSE AGREEMENT 

This Agreement describes Landmark's terms and conditions under which 
you are allowed to use the product. Please complete, sign, and return the 
Owner Registration card to acknowledge that you have read and agree to the 
terms of this Agreement. 

Grant of Single-Computer License. Landmark granlc; to you and you 
accept a License to use on one computer at a time the programs and related 
materials ("Product") delivered with this Agreement. Titis License does 
NOT authori7.c you to use the Product on more than one computer at a time, 
nor on a computer network or electronic bulletin board in which more than 
one computer can use the product at the same time. This Licenc;e may not 
be transferred nor sublicensed to anol11er party. 

Tt>rm. This Agreement takes effect when you receive the Product, and endc; 
when Landmark has received the Product and all copies you have made back 
from you. Landmark shall have the rigbt to terminate this Agreement if you 
violate any of its provisions. Landmark or its licensor owns all right, title, 
and interest, including all worldwide copyrighLc;, in the Product and all 
copies of it. 

Limited Warranty - Landmark offers no warranty of any kind on the 
software, disk files, or documentation; you bear the entire risk of the 
perfonnance and quality of l11e software. Landmark reserves ilie right to 
improve and otherwise modify l11e Product at any time without notice. 

If you arc the registered owner or can show proof of purchase, Landmark 
warrants to you that the Product shall be free of manufacturing defects, 
provided you have not abused or misused it, for the following time period 
after you acquired the Product: 90 days for diskettes or mechanical devices; 
or I year for electronic circuit boards. Landmark's sole duty under this 
warranty shall be to repair or replace defective componenLc; that you pay 
charges for and ship to Landmark during l11e warranty period, with proof of 
your date of acquisition. 

This warranty gives you specific legal rights, and you may have other rights 
which may vary from state to state. Landmark makes no other express or 
implied warranty, unless unlawful or unenforceable under applicable law. 
Landmark disclaims all implied warranties of merchantability and fitness for 
a lmrticular purpose, and the liability of Landmark, if any, for damages 
re :lling to any allegedly defective product shalJ under any tort, contract, or 
otlK·r legal theory, be limited to the suggested retail or actual price paid, 
whichever is lower, for the Product, and shall not include incidental, special, 
consequential, or indirect damages of any kind, even if Landmark is aware 
of the possibility of such damages. Some states do not allow limitations on 
how long an implied warranty lasts or the exclusion or limitation of 
incidental or consequential damages, so the above limitations or exclusions 
may not apply to you. 

Your AJ?reement. You agree to all of the li.)llowing, and acknowledge that 
violation is a serious crime that is punishable under law, and can subject you 
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to paying civil and criminal litigation fees as well as damages: 

To purchase an additional License for each computer on which you wish to 
use the software portion of this Product at the same time, or to request from 
Landmark a site or multi-use License that authorizes you to use the Product 
software on a computer network: or more than one computer at a time. 

Not to disassemble, decompile, reverse engineer, di'icover trade secrets of, 
transmit, or copy the Product in whole or in part, exce_pt for making a single 
backup floppy diskette copy or copying it to a hard drive to facilitate use of 
the Product, without Landmark's prior written consent; to label any backup 
floppy di-,kette with the program name, copyright, and trademark: designation 
in the same form as the original diskette. 

Not to transfer the Product in any form to any party without Landmark's 
prior written consent; to use your best efforts and take all reasonable steps 
to protect the Product from unauthorized reproduction, publication, 
disclosure, use, or distribution. 

Software Updates. In order to be eligible to receive any Product software 
update from Landmark, you must be a registered owner. That means 
Landmark must have on file a completely filled-in Owner Registration Card 
that you have si,?ned. All Product updates and corrections you receive shall 
become part of the Product and be governed by the tenns of this agreement. 

Registered Owners Only: Landmark will do it'> best to notify you of 
software updates or major corrections released to the public and the price 
you must pay for them. If at the time you purchased this Product it is not 
the latest retail version available, Landmark will, upon receiving it in good 
condition from you within 30 days after you acqmred it, exchange it with 
the latest version for shipping charges and any difference in retail price 
between the two versions. 

RMA Required. You must call and receive a Landmark RMA (Return 
Material Authorization number), and write it the outside of the package 
before returning any product to Landmark. Landmark will refuse any 
product returned without an RMA number, and you will be liable for any 
consequent shipping and handling charges. 

Entire Agreement. This is the entire agreement between you and 
Landmark relating to this Product. It cannot be modified by purchase 
orders, advertising, or representations of anyone, unless a written amendment 
has been signed by one of tlie officers of Landmark. Thi'> Agreement shall 
be governed by Florida law, and is deemed entered into at Clearwater, 
Pinellas County, Florida, by both parties. 

For Landmark: Research International Corporation: 

tt h.--- I? It~ 
Warren R. White, President and CEO 
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INTRODUCTION 
TI1is section of the manual list,; and/or describes errors that have been found 
in the manual since it was originally written. It also documents 
discrepancies between what the manua1 says and what the product actually 
docs. This section may change as the product goes through manufacturing 
revision'> to add features or correct problems for your benefit, even though 
the rest of the manual stays the same. 1l1erefore, this section supersedes all 
other information in the manual. Lac;t-minute changes may be documented 
in the README.COM file on a floppy diskette if one comes with the 
product, and in that case, infonnation in README.COM supersedes the 
entire manual. Enter the command README to read it. 

RECORD OF CHANGES 

Table 1. Record of Changes 
IJocument Numbu Part# Rev Nature of change 

MAN-KS2-0000t-OO 01002-01 Original manual. Rev 1.0 finnware 

MAN-KSZ-110290B 0l<Xl2-02 A General improvement. Rev I. I fim1ware 

ERRATA 
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COMMENTS/SUGGESTIONS 
Your considerations about this manual and the product are important lo us. 
Please photocopy this page, answer the questions on the copy, and mail it 
to us at the address on the title page. We will give your comments our 
immediate attention, and will use them to improve our products. 

Product Name 

Your Name 

Company 

rcss 

City 

Rate the followin2: 
Product Good Okay 

Functionality 

Reliability 

Suitability 

Completeness 

Attractiveness 

Packaging 

What you liked best: 

Suggestions for improvement: 

Senal if 

state 

Poor Manual 
Organization 

Accuracy 

Completeness 

Wriling Style 

Tables/Figures 

Glossary/Index 

Good Okay 

Date 

litlc 

Phone 

Zip 

Poor 
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INTRODUCTION 
This section of the manual lists and/or describes errors that have been found in the manual since 
it was originally written. It also documents discrepancies between what the manual says and what 
the product actually does. This section may change as the product goes through manufacturing 
revisions to add features or correct problems for your benefit, even though the rest of of the manual 
stays the same. Therefore, this section supersedes all other information in the manual. 

ERRATA 

PAGE ITEM ERROR/CORRECTION 

xii Table 27a Add Table 27a. Microid Mr. BIOS LOA POST Codes ... 93a 

5 Table 2 Delete items 3 and 9 

9 Readme No README.COM and no floppy are provided with this release. 

17,27 Figures Reverse the definitions of switches SW2-3 and SW2-5. Change 
SW2-3 to Loop, and SW2-5 to Stop on Error. 

17, 27, 31 Tst/Err# Change to Err/Tst# (the correct name of switch SW2-l) 
37,38 

29-31 Anomaly LEDs and switches do not all perform in accordance with the 
in LEDs tables. The Extended Test LED comes on whenever the Running 
and LED is on. The Looping LED usually does too, but behaves 
Switches inconsistently. Setting the StopErr switch on causes the system to 

hang up when a failure occurs (it does stop on an error) unless used 
with the LoopErr switch also on. 

30,46 Results Results logging to a serial port does not use a hardware or software 
Log handshake. This can cause the receiving device to display spurious, 
Anomaly skewed information. To prevent this, use a slower baud rate or a 

faster serial device. The 8250 IRQ4 test displays a spurious "Z" at 
the beginning of result. 

37 Set Up, Replace "the test results to go to" with "to run tests from"; replace 
Item 2 "want them to go to" with "to run them from". 

Item5 Change "checking" to "check". 

Item 8 Third line: change ''because" to "via"; delete rest of paragraph after 
"Coml". 

38 Start, or Second line: delete "in a loop" from the end of the sentence. 
Run 

Display Delete "(Extended Test LED off)" and "(Extended Test LED on)". 
Test or Delete "and the Extended Test LED" from the last sentence. 

39 end of Add explanation: "To enter menu mode, set all Test# switches to 
page off, then cycle Pause on and off." 

41 Remote Delete" (including any modem initialization string)," from the 8th 
& 9th lines. 

47 Remote Change "whichever" to "a", and delete "is assigned to COMl". 
Delete "to be sent before switching". Add to the end of the para-
graph: "Type in up to 30 characters. Press\ and Enter to enter a 
carriage return character. Press space to move cursor right, and 
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PAGE ITEM ERROR/CORRECTION 

47 Remote backspace to delete to the left. Press Enter to send the string. This 
(con'.t) is the only way KickStart 2 sends an initialization string to the 

modem." Add new top line to menu: "COM l ", allowing user to 
select a COM port, and remove COMl from the second line. 

Character- First paragraph: Delete "require you to enter the supervisor pa,s 
istics of word"; First paragraph: Change "entering remote mode." to "exit-
Remote ing the Remote Configuration Menu."; Delete second paragraph. 

49 Who is a First paragraph: Delete "Invoke remote operation." 

49,50 Password Change default supervisor password from LANDMARK to blank. 

50 Security Change paragraph to: "KS2 will beep on the first two attempts to 
Violations enter the correct password. Failure on the third attempt will display 

a large violation message, and your system will lock up until 
rebooted." 

Security For Delete First and second paragraphs. 

52 Test Add sentence "The hex display shows the number of each test as 
Numbers it executes". 

53 Table 17 Test 08: add comment "Serial Loopback required" 

54 Table 17 Delete test# 9l(National ... ); change test# 93 to 91 (3-COM). 

61 Floppy Add to end of second paragraph: The test aborts on the first failure. 
If no drive is connected, the test will fail." 

63 Hard Add to end of topic, just before Format Random heading: "If no 
Drive drive is connected, the test will fail." 

68 Custom First paragraph: change 20 to 18. 
Batch 

Menu Replace with: "Add test to batch table, Delete test from batch table, 
Oear batch table.Execute batch table, Exit add/delete mode." 

2nd Last sentence: Change to read "You must select Exit add/delete 
paragraph mode in order to leave custom batch handling and return to normal 

test menu capability." 

3rd para. Delete everything from "Please note" to the end of the paragraph. 

4th Replace paragraph with the following: "When you have fully 
paragraph selected the parameters for the test, the display will put itin the next 

available empty position." 

5th para. 4th line: Replace "batch setup" with "Add/delete mode". 

69 3rd line Replace everything following the word "batch" with" a single pass 
only." 

108 Table34 Change Data Terminal Ready DB25M signalfrom pin 22 to pin 20. 
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CONGRATULATIONS 
TI1ank you for your purchase of Landmark's 
KickStart 2"' Multifunction Diagnostic card for 
your computer. KickStart 2 is a diagnostic test 
tool that will help you detennine the cause of a 
failure of your PC to run properly when you 
switch on power. It is made of top-quality 
con1ponents, and is intended to give you years 
of trouble-free service. We congratulate you on 
your purchase of KickStart 2, and we thank you 
for being our customer. 

Page 1 

This manual will fully describe KickStart 2 and how to use it. We believe 
KickStart 2 is the finest product of its type, and that it is the best overall 
value for your investment. We are thankful to have you as our customer 
and we congratulate you on your purchase of KickStart 2. 

ABOUT THE PRODUCT 

Figure I. KickStart 2 Multifunction Diagnostic Card 

KickStart 2, designed and built in the USA by Landmark, is an add-in card 
that plugs into any expansion slot of an IBM PC, XT, AT, or compatible 
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personal computer. We developed it expressly for you after years of PC 
maintenance and marketing experience taught us what you need. 

We named it KickStart 2 because it is a sequel to Landmark's KickStart I 
Power-On Self-Test diagnostic card, and it helps you get troublesome 
computers back into operation fast. It provides built-in local/remote 
diagnostic tests, Power-On Self-Test failure indication, system password 
protection, and complete serial and parallel 1/0. Its abundant features make 
1t useful to systems builders and manufacturers as well as technicians. 

MAJOR FEATURES AND FUNCTIONS 
KickStart 2 has the following major features: 

• Full-Featured Power-On Self-Test card 
• Runs on PC, XT, AT, 386,486 
• Does not require DOS or other operating system 
• Digital display shows failing power-on test 

• Easy-to-use menu system makes testing automatic 
• Pull-down menus activated with single keystroke 
• Displays color, mono Hercules, MDA, CGA, EGA, VGA 
• Can be run from remote PC to save service calls 

• Built-in ROM diagnostics 
• Diagnostics can loop, log to printer 
• Tests check out all parts of the system 
• Tests run before Operating System boots 

• Password protection gives system security 
• Prevents novices from running destructive tests 
• Prevents unauthorized users from booting system 
• Safeguards against virus infection, data theft 

• Built-in controller bandies standard system 1/0 
• Dual serial ports for remote control, data lo~ging 
• Bi-directional parallel port for control, printmg 
• Battery-backed real time clock gives accurate time 
• On-board CMOS RAM holds configuration information 

Intended Applications 
KickStart 2 is mtended for use in three major types of applications: 

1. Service - factory, field, corporate, and repair center technicians will 
use KickStart 2 to help isolate the cause of system failures on both local and 
remote systems. Switch selection of a single test or batch of tests allows 
fast troubleshooting without traversing the menu system. Switches are also 
provided for looping, results logging, and error handling. 

2. PC manufacturing - factory test technicians will use KickStart 2 to 
bum in and check out systems or motherboard,; prior to shipment; unlike 
nonnal diagnostics, no video or keyboard is required to run tests. 
KickStart 2 is also ideal for fmal system configuration. It provides low-level 
fom1atting for MFM and RLL hard drives. It also provides a printed report 
of the test results to give customers peace of mind that they have made a 
good purcha,;e. 
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3. Systems integration - systems builders and value-added resellers 
will integrate KickStart 2 into systems because it provides standard 1/0 with 
built-in pre-boot diagnostics, remote operation, and password protection for 
security. 

Why KickStart 2 Is Ideal for System Test 
KickStart 2 is the ideal companion for higher-level system diagnostic test 
programs. When the system boots but still fails to run properly, your 
diagnostic test software will help you to find the cause by displaying test 
results on the computer screen. But when the computer fails to boot, you 
will often be unable to see anything on the screen. 

This is when you need KickStart 2. By plugging it into the computer and 
switching power on, you can tell if power is available to the slot and within 
tolerance, and you can observe the POST codes on the digital hexadecimal 
display until the computer fails. If a failure occurs, the hex display will 
glow steadily to indicate which circuit caused the failure. 

KickStar1 2 contains additional, comprehensive tests above and beyond any 
BIOS POST c<xle. The tests give you a pac;s/fail indication, error messages, 
and complete test looping, error handling, and results logging. KickStart 2 
tesls, in concert with JumpStart BIOS, can function witJ10ut a keyboard, 
video, large system RAM, or a speaker, while a normal system BIOS would 
require they be attached and functioning. 

Because KickStart 2 diagnostics run before the operating system booLc;, it 
can find problems that prevent the operating system from booting. As a 
result, it is more effective and reliable than disk-based diagnostics that 
require lloppy drives, keyboard, video, memory, and an operating system. 

SYSTEM REQlJll{El\'IENTS 
To install and operate KickStart 2, you must have an IBM PC, XT, AT, 386 
or 486 AT, or compatible personal computer with 64K or more of RAM. 
Any soliware provided on lloppy diskette requires MS-DOS or PC-DOS 
version 2.0 or later, mxl requires a 3.5-inch or S.25-inch lloppy drive, ac; 
appropriate to the type of diskettes included with KickStart 2. 

ABOUT LANl>MAl{K 
Landmark is a soliware and hardware development and manufacturing 
company based in the United States of America. 

Landmark is the world's leading retail supplier of personal computer 
diagnostic and test tools for technicians and engineers. Landmark products 
indude />C J>robe1 M advanced system testing software, Landmark System 
Spc•c•d Tes{1M pcrfonnance tests, AlignftTM lloppy disk test and alignment 
soliwarl', J11mpStart BIOS™, the Kick.Start™ family of power-on diagnostic 
cards, Memory Boss™ family of EMS 4.0 Expanded Memory Managers, 
hanl disk maintenance and diagnostic test software, system level drivers and 
utilities, and other add-in products for PCs. 
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Please feel free to call Landmark. headquarters sales office to inquire about 
products and services available. The address and phone number are on the 
title page of this manual. 

FIRST THINGS YOU SHOULD UO 

Inspect The Packa~e 
Before using KickStart '"2, inspect the packaging for evidence of damage 
during transit from Landmark or your dealer. Landmadc does not warrant 
the product against damage in transit. H it is damaged from rough handling, 
you must file a claim with your carrier or shipping company. After 
observing d1e special handling procedures outlined in the next topic, also 
inspect the card itself for evidence of damage and for completeness. If the 
card was already installed when you received your computer system, you do 
not need to in~pect it. 

You should save any original packaging in case 
you need to ship or transport KickStart 2 in the 
future. If you are a technician planning to use 
KickStart 2 to test a variety of computers, you 
will certainly need to keep bodl the protective 
anti-static bag and the padded box. 

Handle the Card Carefullv 
KickStart 2 is ruggedly constructed of reliable 
components. However, special handling is required if you expect to get the 
best performance and life from the product. Please heed the advice in the 
following paragraphs before removmg it from its protective packaging or 
handling it in any oilier way. 

KickStart 2 contains delicate electronic circuits that can be damaged or 
weakened by static electricity discharges. If you walk across a carpet or 
slide across the seat of your chair, your body can build up a huge static 
electricity charge. If you then touch KickStart 2, tbe resulting static 
electricity discharge is certain to weaken or destroy the circuits. If the 
circuits are weakened, tbe card may wodc for a period of time, but its life 
span will be shortened and it may fail prematurely. 

Therefore, before removing KickStart 2 from iL~ protective packaging or 
handling it, plea~e be careful to touch a ground or grounded ob_Ject with your 
fmger. For example, touch tbe bare metal surface on the chassi~ of your 
computer while it is plugged into a grounded electrical outlet. This will 
safely discharge any static electricity built up in your body, and it will avoid 
damaging KickStart 2. Do not allow anyone to walk across a carpet or 
linoleum floor with the bare card in hand. 

Finally, if you are a technician, you will be inserting and removing 
KickStart 2 from many systems. Its edge connector is more heavily plated 
than most cards and can withstand hundreds or thousands of 
insertion/removal cycles. However, the card cannot tolerate such abuse a~ 
dropping or tossing it carelessly onto a workbench. You should handle 
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KickStart 2 m; you would any delicate instrument. A severe shock can 
damage the serial port clock crystal or other components, so handle it gently. 

Inspect. Package Contents 
Please im,pect the package for completeness and notify the technical support 
department of the company from which you purchased the product if any of 
L11e items in Table 2 are missing: 

Table 2. Contents of KkkSlarl 2 Package 

I KickStart 2 Multifunction Diagnostic Card 

2 User's manual 

3 One or more program diskettes may be included (not reauired for nonnal operation) 

4 One 25-pin parallel port loopback test plug 

5 One 9-pin serial port loopback test plug 

6 One 25-pin serial port loopback test plug 
7 One 9-pin serial port jack with ribbon cable and 10-pin Berg plug 

8 One twisted pair Reset wire set with 2-pin Berg plug on each end 

9 One Reset wire pair with 2-pin Berg plug and 2 ball-clips 

IO One polyethylene bag containing above plugs and wires 

II One set (Ill and LO) of JumpStart BIOS ROMs for the AT 

12 Software license agreement (may be inside front of manual) 
I] Your Owner Registration Card 

Send in the Owner Registration Card 
Please fill in the requested 1nfom1ation on the 
owner registration card and mail it to Landmark. 
Your warranty is still valid without the card. 
However, it will validate the warranty period in 
case you have no sales slip. TI1e card comes 
with a survey that helps Landmark to make 
product improvements and add new producLc; to 
the product line, all in the interest of better 
servmg your needc;. Furthennore, with your 
name on file we will be able to send you 
valuable infonnation on product updates, new 
products. and special discount offers. So be sure to send your registration 
card to us. We look forward to receiving it. 

Record Your Seda I Number 
Your KickStart 2 is labelled with a serial number to help us in keeping track 
of your pallicular product. If you call for technical support, you will be 
asked for the serial number. Therefore, take the time now to write your 
name, the product serial number, and any rele.Lc;e numher that may he 
printed on your KickStart 2 EPROM label in the front of the manual, on the 
next page after the title page. You should also record the date and place of 
purchase to help if any questiorLc; about warranty period arise. 
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LANDMARK DISKETTES 

Observe Diskette Handling Precautions 
Landmark diskettes, if included, are of the highest quality. However, ac; 
with all diskettes, special handling is required if you expect to get the best 
performance and life from them. Please heed the following advice before 
removing them from their protective packaging or handling them in any 
other way: 

Allow diskettes to acclimatize before use; 
Keep diskettes clean and dry; 
Keep them out of direct sunlight; 
Store them at room temperature; 
Protect them from temperature extremes; 
Store them in their jackets; 
Do not lay anything on top of them, especially tools; 
Keep them away from magnets and strong electromagnetic fields; 
Handle them only by the jacket edges; 
Do not attach paper clips or rubber bands to them; 
Never force a diskette mto a drive; 
Close the drive door carefully to avoid damaging the center hole; 
Do not transport a diskette inside a drive. 

Diskettes Do Wear Out 
Landmark diskettes are similar to other diskettes in that they can eventually 
wear out. If you are a professional user such as a repair technician, they 
will wear out very quickly as you make service calls. Aoppy wear is caused 
by both the clamping ring in the drive as it presses against the diskette's 
center hole, and by pressure of the drive 's read/write heads against the 
recording surface of the diskette. 

Backup Each Program Diskette 
For this reac;on, we recommend that you make a backup copy of each 
program diskette included with the product, stow the original in a safe place, 
and use only the backu\l copy. A program diskette is licensed for use on 
only one computer at a time. 111erefore, you are authorized to make a single 
backup floppy or to copy it to and run it from a hard disk. We recommend 
using the hard disk where possible because the progran1 loads faster. 

HOW TO GET HELP ON PROIJUCT PROBLEMS 
If KickStart 2 or any of its components or accessories should be defective 
or fail to operate properly, you may need to return KickStart 2 for repair or 
replacement. Do not mail or send it back to your supplier without first 
receiving a Return Material Authorization (RMA) number from the supplier. 

Gel an RMA Number 
Call the supplier's technical support department, explain the problem, and 
get an RMA number if you must return the product. Wnte the RMA 
number on the outside of the package before returning it. Landmark will 
reject and send back any returned products that are incomplete, that arrive 
C.O.D., or that do not bear a valid RMA number on the package. 
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Ir you did not purchase KickStart 2 from 
Landmark, do not send it back to Landmark for 
service. Rather, send it back to the company 
from which you purchased it. Your supplier 
should be equipped to handle your technical 
support needs. 
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Suggestion 
Box 

You Mav Call or Write Landmark 
You should feel free to call or write Landmark 
technical support department under of the 
following circumstances: l) you did purchase 
the product from Landmark; 2) your suf plier 
cannot help you with your problems; 3 you want to report a product 
deficiency such as an error in the manual; 4) you want to make a good 
suggestion; or 5) you want to compliment us on something you liked. Our 
toll-free technical support phone number is printed on the title page of this 
manual. We prefer written comments to phone calls because we can 
schedule our handling of them more easily. If it is not an urgent matter, 
please write. Send a FAX for faster service. 

REFl:4:RENCES 
If you are a technician, we recommend ordering the computer technical 
reference and service manual from your computer manufacturer. Although 
most IBM-compatible computers have similar components, the placement 
and specific types of components differ between systems. In particular, 
memory size and location are seldom the same between computer 
manufacturers. Other texts are available to assist in troubleshooting IBM­
compatible computers. Table 3 supplies some recon1mended titles. 
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Table 3. References for Additional Study 
Publication Author Publl<sber Date 

Computer Troubleshooting and Walter I. San Diego. CA: Harcourt 1988 
Maintenance McBride Brace Jovanovich 
Basic PC Maintenance Touch- Huntington Beach, CA: 1990 
(Video Tape) Stone TouchStone Software Corp. 

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

Installing a Personal Computer William B. Wellesley, MA: QED 1989 
System Perry Information Sciences 

Starting Out Right Stanford, CA: 
{Video Tape) Colin Mick Understanding Pcn1onal 1983 

Computers 
The Brady Guide lo Henry F. New York, NY: Prentice 1986 Microcomputer Troubleshooting Beechold Hall Press 
and Maintenance 
The Complete Computer David Bellin New York, NY: Harper & 1986 
Maintenance Handbook Row 
The Complete IBM Pcn1onal Novogrod-sky, New York, NY: Simon and 1986 
Computer Seth, et alia Schuster 

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

Towards a New Concept of 
Louis Grail 

Paris, France: Organization 
1982 Computer Hardware Maintenance for Economic Co-operation 

and Development 
Webster's New World Dictionary Webster's New York, NY: Prentice 1988 
of Computer Terms Hall 

The Computer Glossary Alan AMACOM; available in 
Freedman book and diskette form 1990 

from Landmark 



PRODUCT OVERVIEW 
INTROUUCTION 

This chapter describes the major features of 
KickStart 2 in summary form as a preface 
to installation and operation, and it lists 
KickStart 2 specificauons. 111e reason for 
having a separate chapter for this L--~G---. 
information is to help you sh~n your 
focus on the particular way you mtend to 
use KickStart 2, thus making installation 
and operation easier. 

Run REAUME.COM or Read Updates 
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If you received a floppy diskette with KickStart 2, you should nm [i] 
its README.COM program on a nonnal computer to read the ©>, 
latest product update information produced since the printing of 
this manual. Since some of the infomrntion will be important to 0 
your understanding and use of the product, we strongly advise you 
lo read it. To do that, insert the program diskette into drive A: and enter the 
following command (type the command and press the enter key): 

README 

The screen will display instructions for reading and scrolling through the 
document. If no floppy is included, updates will be in printed fonn. 

OVERVIEW OF OPERATION 
KickStart 2 allows you to test and perfonn special functions on your system 
in accordance with the following capabilities. 

I lanlware for Prnfessionals 
KickStart 2 is ruggedly constmcted and contains the features you expect in 
a professional tool. Serial and parallel 1/0 give on-board capability for 
remote control and logging test results without relying on other elements that 
may not be in the system. 111ey are software configurable to co-reside with 
other serial and parallel ports in the system, or to be invisible to the system. 

Config11rahle Card 
On-board switches allow you to configure the card finnware and EPROM 
address and size, and select batch tests, test looping capability, remote 
operation. and vollage measurement thresholds for the system power supply. 
l lexadccimal LEU displays show the POST codes sent lo port 80 and 280. 
EPROM space is configurable to any 32, 64, 128, or 256K block in segment 
C. D, E, or r. You may also configure KickStart 2 to bypass its menu and 
operate as a nonnal 1/0 card. 

llattery and IJoopbacks 
The on-board battery keeps your personal configuration and password 
information intact as you move the card from system to system for secure 
testing and system setup. Loopback plugs are provided for complete serial 
and parallel port testing. 
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Informative l~EDs 
KickStart 2 contains several LEDs to show the status of the tests and the 
system. Power LEDs are color-coded to be the same as standard power 
supply wires to facilitate troubleshooting. To save technician time in setting 
up a meter, on-board comparators detect whether the four voltages are within 
2.5% or 5% of rated+/- 5 and 12 Volt values. The corresponding LED will 
be off if its voltage is out of limits. 

Firniware for Professionals 
KickStart 2 contains a paged EPROM with up to 512 Kilobytes of advanced 
software designed for professional applications. It occupies 16K, 32K, 54K, 
or 128K of ROM space in segment C, D, or E of the host computer, and 
OEMs can configure it anywhere in that range. 11te firmware is modular so 
that it can be enhanced and upgraded for OEM and custom versions; the 
firmware switches EPROM pages as needed to accomodate its functions. 
The following paragraphs describe major firmware components. 

JumpStart BIOS 

Automatic Jump to KickStart 2 Firmware 
These are additional ROMs for plugging into AT motherboards for testing 
purposes; they come with KickStart 2. If JumpStart BIOS fails its normal 
POST, it does not stop or hang up the way a normal BIOS does. Rather, it 
searches for KickStart 2 EPROM in the system's adapter ROM address 
space, and jumps to it when found. KickStart 2's firmware takes over from 
there. 

Like Normal Svstem BIOS 
JumpStart BlOS is a normal AT-compatible BIOS and can be used to run 
most systems; you do not need to install it unless the system hang.~ up 
during boot, you cannot figure out what its POST codes mean, or the system 
issues no POST codes. Some systems require a specially modified BIOS for 
initialization and normal operation, so we warrant JumpStart BIOS only for 
testing purposes. OEM versions, including source code, are available at 
substantially lower prices than competitive offerings. 

Failing POST Invokes Diagnostics 
When KickStart 2 takes over from a failing POST, it can run low level 
diagnostics that a technician bas selected with on-board switches, and it can 
loop on a failure to allow motherboard troubleshooting. On-board LEDs and 
hexadecimal di~plays show test results and failing test numbers. 

ROM Scan Operation 
l£ the system successfully passes POST, its BIOS performs a ROM scan to 
allow adapter cards (such as VGA, disk, and networks) to initialize 
themselves. KickStart 2 is such an adapter. When its tum comes, it does 
not initialize and return control to BIOS the way most adapters do. Rather, 
it takes complete control of the system and presents a menu to the user. 
The menu allows you to do the following: 

1. Configure KickStart 2 software, 
2. Run comprehensive, professional-level diagnostic tests, 



PRODUCT OVERVIEW Page 11 

3. Enter passwords lo allow specific operations, and 
4. Resume booting to load and run the operating system. 

StJftware CtJnfiguration 
KickStart 2 provides a menu system that allows you to set up the following: 
1/0 addresses for the on-board serial and parallel ports, communication with 
or control by a remote terminal; error logging lo printer or terminal; Lime 
and. date into the on-board real-time clock (RTC); and other default 
parameters required for operation. Configuration items are stored in the 8K 
on-board battery-backed CMOS RAM, and are retained when you switch 
power off. lbis allows you to set up KickStart 2 in a known-good 
computer, then remove it and plug it into a computer to be tested without 
having to reconfigure it. 

Remote Operation 
You may run KickStart 2's menu from a terminal attached to its serial port, 
even from a remote location via modem. AU terminal communication 
functions arc built-in. This allows you to perform testing and password 
protection activities at a customer site from your home office. 

Comprehensive IJingnostics 
KickStart 2 can run all the diagnostics you would expect of a professional 
tool for the XT and AT architecture: CPU, math chip, interrupts, DMA, 
clock and timer, CMOS RAM and RTC (real Lime clock), extended memory, 
and base memory with exhaustive pattern and address testing. Diagnostics 
also test: MFM/RLL hard disk and floppy drive seek, format, write, and 
read (write and read also work on ESDI and SCSI drives); serial and parallel 
ports with external loopback plugs; Ethernet; 84 and 101-key keyboards; and 
display memory. The CMOS RAM is used for memory address testing, so 
only minimal RAM is required on the motherboard. The RTC allows 
accurate logging of time and date, even if the system battery is disconnected 
or no RTC is installed in the system. 

IJiagnt1stic Contml 
You can run the diagnostics in Lime-based, pass count-based, or continuous 
loops to allow troubleshooting. Errors will be logged to a printer or tenninal 
as well as the system display and KickStart 2 display, so no video adapter 
is needed for operation. The nature of test control and comprehensiveness 
of tests makes KickStart 2 ideal for running bum-in tests on "bare-bones" 
or complete systems in a manufacturing environment. 

Passwt1rds 
KickSta11 2 offers both supervisor and user levels of password protection as 
well as a password encryption routine that can be called by application 
programs. A user must enter the correct password in order to perfonn 
destructive system tests, setup system CMOS RAM, boot the system, or 
operate major peripherals. Landmark can provide password customization 
for OEMs. 
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System Boot 
Upon selection of the proper menu item, the finnware will allow the system 
to boot and run nonnally. Kick.Start 2 is the ideal card to be integrated 
pennanently into important computer systems. Fully PS/2-compatible serial 
and parallel 1/0, built-in diagnostics, and password protection make it a 
tremendous value in a single-slot solution. 

CUSTOM VERSIONS 
OEMs may license the 
KickStart 2 source code or 
contract with Landmark. to 
produce customized versions 
of KickStart 2 finnware. 
Contact Landmark sales 
department for full 
infonnation and a discussion 
of your needs. 

SPECIFICATIONS 
Table 4 lists specifications that are characteristic of KickStart 2. 
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Table 4. KkkStart 2 SpeclOcatlom 

Size 4.125 x 9.5 inches ( I05 x 242 mm) 
Bus 8-bit, IBM Xf, AT, PS/2 Model 25, 30 compatible 

2 - seven-segment displays for port 80/280 POST code 
Test LEDs 4 - test status (resting, Looping, Fail, Extended) 

4 - power (+5, -5, +12, -12V) within 2.5% or 5% 
Re~t I - system reset pushbutton widt LED 

6 - EPROM address: 2 - EPROM window size; I - menu bypa,..•: I -
8-Segmenl DIP power limit 2.5% or 5% 
Switches 8 - Test control (L>op, logging, error handling, remote) 

8 - Technician's test number 

I - I 0-pin for serial port 2 
Headers I - 4-pin jumper lo motherboard, front panel reset 

4 - 3-pin for EPROM (32K, 64K, 128K, 256K, 512K) 
I DB9 serial port (back edge) 

Connectors I D825 parallel printer port (back edge) 
I DB9 serial port with ribbon cable for header 

EPROM 
Paged, 128K standard: other sizes optional 
16K, J2K, 64K, or 128K window mapped at OXIOO lo FSOOO 

CMOS RAM 8K Static RAM, mapped at top SK of EPROM window 

IUC Real time clock accurate within I minute per day 

Hattery 
3-Volt lithium, 170 mAhr, J/4-inch diameter button 
10-year life, backs up RTC and CMOS RAM 
Fully programmable C&T 82C601 

VO Control 2 - RS-2J2C serial, baud rate 110 to J8.5K 
I - Centronics, PS/2 parallel, bi-directional 

Finnware Menu-driven locaVremote technician's diagnostics with password 
protection and remote operation functions 

BIOS 2 - 32K EPROMs with Landmark AT JumpStart BIOS 
Power Usage 5 Watt•, typical 

Loophack Plugs 
I each - DB9 and DB25 serial plug 
I - 1)825 parallel plug 
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INST ALLA Tl ON 
INTRODUCTION 
This chapter explains how to install KickStart 2 
in your computer. To have the smoothest 
installation, plea~ read the chapter completely 
before beginning installation. All switches, 
jumpers, and connectors are described here. 
Operational details are described in subsequent 
chapters. 

Types of Installation 

Page IS 
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There are two types of installation you will be likely to perfom1: permanent 
and temporary. Either will require you to set switches and jumpers on 
Kick Start 2, then to remove the cover of the computer and insert KickStart 2 
into an available expansion slot. 

Then when you boot the system, but before the operating system loads, 
KickStart 2 will display a menu that will allow you to set parameters into 
iL<; battery-backed CMOS memory. Once you have set the parameters, 
KickStart 2 will operate as you have commanded it until you use the menu 
to change the paran1eters, or you remove its battery. 

You may set a KickStart 2 switch to bypa<;s the menu system and all 
password protection functions. This chapter describes the method for doing 
that and the reasons for it. Subsequent chapters describe how to use the 
menu system to configure the 1/0 ports and passwords, and to select and run 
tesL'>. 

Tempt1rary Installation 
You will perfom1 temporary installation if you intend to use KickStart 2 to 
test and troubleshoot a defective computer, or to bum in and initialize a new 
computer or motherboard in a manufacturing environment. 

If you are troubleshooting, you will use the menu system to select and run 
tests. If the computer doesn't work well enough to do that, you wilJ be able 
to select a pre-defined batch of tests using on-boanl switches, or install 
JumpStat1 BIOS in place of nom1al motherboard BIOS and use its POST to 
indicate the nature of the failure on KickStart 2's digital display. After the 
repair is finished, you will use KickStart 2 again to check out the validity 
of the repair. 

If you are buming in or i11itiali7j11g a system, you will use KickStart 2 to run 
a batch of bum-in tests, and possibly low-level format the hard drive. You 
may use any pre-defined batcl1 test to avoid having to set up the tests via the 
menu each time. 

In any case, after testing is complete, you will remove KickStart 2 from the 
system, and stow it in its protective packaging. 
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Permanent Installation 
You will perform permanent installation if you intend to leave KickStart 2 
in the computer. 1bis will make sense if you want it to perfom1 serial and 
parallel 1/0 for the system, to make pre-boot diagnostics available to a local 
or remote user, or to provide password protection to the system so that it 
cannot be used by an unauthori7..ed person. If you want to put both serial 
ports in use, you will need to install the second port's ribbon cable. 

If your main interest is pac;sword protection, please note that a person with 
strong intent can defeat the protection mechanism by removing KickStart 2 
from the computer. If you want to prevent this or minimize its risk, you 
must secure the system case with a physical lock or location that makes 
access to KickStart 2 impossible. 

Pennanent installation will require you to put the cover back on the 
computer once you have fastened KickStart 2 in place. 

TOOLS REQUIRED 
Before you get started you will need a few tools to install KickStart 2 and 
repair your computer, as listed in Table 5. 

Table S. ImtaUadon / Repair Tools Usage 
A Medium Phillips screwdriver Installation 
A Medium flat blade screwdriver Installation 
A pen knife or needle-nose pliers for jumpers Installation 
An IC extraction tool Repair 
A continuity checker or digital multimeter Repair 
A pre-formatted floppy diskette Repair 
An Ethernet loopback plug (may not be reauired; see text) Testing 
Soldering tools (not described in this n1anual) Repair 

CONFIGURE SWITCHES/JUMPERS 
Your KickStart 2, shown in Figure 3, rr=====:============;i 
may require physical setup before you 
can install and run 1t in your 
computer. The following topics 
describe how to do that 

As shown in Figure 2, the switches are 
mounted in plac;tic DIP packages. A 
DIP is a dual in-line package, where 
two parallel rows of pins on the 
bottom of the switch ac;sernbly are 
soldered to the card. Each package Figure 2. DIP Switch Assembly 
contains 8 slide or rocker switches that 
you can actuate with your fingernail, a ballpoint pen, or other suitable 
device. To set the switch off, slide or press the rocker down toward the 
word "OFF'' embossed 011 the plac;tic housing. Some switches have the word 
"ON" embossed on them, so press the switch in the opposite direction to set 
it off. In the figure, switches 1, 3, 7, and 7 are set OFF. 

' 
) 
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When a switch is off, it is an open circuit that provides no connection to the 
corresponding signal. Because of the nature of typical electronic circuits 
used, this usually forces the signal to a logic 1 ( +5V) . When the switch is 
on, it usually connects logic O (ground) to the signal . 

• Julnper 
Top Uiew 

l ■ l ■ I 
jm,per r 

Side Uiew, 
9iowingPlns 

t~igure 4. Typical Jumper Shunt Installation 

Plastic Jumper is 
canductive inside 
to ml!le electrical 
contact between 

pins. 

Slide Jumper over 
both pms to 

Jl!ll jumper ON. 
Slide over onl\l one 

pin to set 
.Jumper CFF. 

As shown in Figure 4, a jumper is a plutic-covered metal shunt that slips 
down over two pins in order to connect (or jumper) them together. In order 
to change the ,·umper configuration, use needle-nose pliers or a penknife to 
pry up and pu I the shunt off the pins, then use the pliers or your fingers to 
install the shunt on the pins of your choice. 

EPROM Size Jumpers Wl-4 
EPROM siu jumpers WI through W4 are factory-set for the siu of 
EPROM in your KickSlart 2. You must not change their settings or 
KickStart 2 finnware will not run properly. However, you may need to 
change them if Landmark issues a firmware update in a new, higher-capacity 
EPROM, or if you create a custom EPROM of lower or higher capacity. 

Table 6. EPROM Size Jamner SeHln• 
Cblp l"ype Kbytes WI W2 W3 W4 

27C256 32K +S ·l••I +S 1--1· +S •1001 +S l••I· 
27CSl2 64K PAI (ooJ• +S 1--1• +S ·1--1 +S 1001· 
27C0J0 (default) 128K PAI 1--1• PAZ ·1--1 +5 ·1--1 +S 1--J• 
270)20 256K PAI l••I• PAZ •l••I PA3 1--1· +S l·•I• 
27C040 512K PAI 1001• PAZ ·1--1 PA3 l·•I· PA4 ·1--1 

The jumpers are located ju.,;t above the EPROM, at the left side of 
KickSlart 2. Table 6 gives the jumper selection for each type of EPROM. 
Plus 5 Volts ( +5) is the connection to the inside of the jumper blocks, while 
the page address bit connections (PA#) are on the ouL,;ide. The center pin 
routes the jumpered signal (either +5 or PA#) to the address decode 
circuitry. 
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SWI - EPROM Location and Window She Definition 
SW I, shown in Figure 5, 
allows you to s·et two 
parameters that tell 
KickStart 2 whe1re it's 
EPROM is locate<'l in the 
PC's address space , and how 
much.of it is availan,le at any 
one time. SWl-'1 through 
SWl-4, labelled A'f8 through 
A 15, select the a<f,dress lines 
that enable the EPROM, dms 
defining its starting address at 
one of 16 locations ranging 
from COO{I0 to FHOO0. SWl-
5 and SWl-6, fabelled SZI 
and SZ0, select die EPROM 
window size parameters, thus 

! 
I 

c::J'-" SZI 
c::Jm SZO 

Select EPROM 
start address 
in segment 
C, D, E, or F 

Select [PR JM window 
size 32K to I 2BK 

c::J .._, DP - On = bypass menu system 

c::J"' P\1/R - Off = monitor power within 5% 
On= 2.SZ 

Fi gore 5. Switch SW 1 

defining one of 4 amounts of K jckStart 2 memory that the host CPU can 
access at one time, ranging frorr1 32K to 128K. The settings are hardwired 
to the address decode and enabl1e logic and take in1mediale effect any time 
you change them. 

PC Address Space 
Note that the address val11es are in hexadecimal notation, as is common 
when discussing PC memo •. In ca-.e you are not familiar with d1is, the 
area from C00<X) to C8000 ·,s 32K, and die area from C8000 to D0000 is 
32K, so the entire range ~n (;_:xxxx is 64K; d1at 64K chunk of memory space 
is often referred to a-. segj,ment C. The lower IM of PC address space 
consists of 16 segments, 0 /through 9 (640K base RAM for operating system 
and applications), and A through F (system and adapter BIOS, and special 
RAM). The address rnngr~ available to KickStart 2 is below the IM starting 
address of extended memory, but it is above both die normal 640K used by 
DOS and the 128K a,,ail;'.1ble to video adapters. Table 7 shows typical usage 
of the PC address space below IM. 

Table 7. XT / AT Memory Map 

Standard Use of Address Space TvPkal Uses of Optional Address Space: 
Addre.'i!I Purpose Addre.'IS Purpose 

00(XXl-9FFFF 640K 8a,;e RAM O:I0OO-C7Fl 'F 32K OOA/VGA BIOS 
AlKXXl-AFl'FF 6--'1K EGA/VGA Graphics C8()()()-C8H'F 16K Disk Controller BIOS 

B(KXI0-871'1-1' '.;2K MDA Text Memory CCOOO-CFFFF 16K Network BIOS 

B!l<KKl-HFFFF 321K CGA Text Memorv D0000-DlFFF 32K KickStarl Firmware 
CIKKXI-DFFFF 12:~K Adaptor Memory EOOOO-EI'FFF 64K EMS Memorv 

E0I.XKI--EIH'I' 64K System Hoard ROM 

FIKKKI-H+H' MK Sy~tem Board BIOS 

I 
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F 4ctory 0,j"ault 
The fltctcuy default SWf,,J tfu:_Q¥~h S~Wl-6 settings an~ for a st.iing address , 
pf 00000, lUld a win~ ,$ize iJf. 32K. The window must be that size to i 

accommodate KickSta.lf l ~.,e. The default starting address is least 
likely to jQtedere with Dlhiet ~ c-anls. For exar,nple, disk controller 
BIOS of~n takes 16K s~ ,t C8000, and EMS memory takes 64K 
starting at BOOO(). If some conk.., or memory card rrimst use any portion 
of_ K_ i_c_ kSlart 2_ window area, then f~l-' must change KickStart 2 's default 
setting of SWl~l through SWl-4 II, 1ome other, unused memory area, or 
you must ~ve the conAicting §'Ml or set it for sor,ne non-conflicting 
memory ma. Table 8 soows ~ ~:witch settings. 

Conflict with Expandttl M'11'-0TJ 
There ilJ ltfl exception w J,his. ·Tm diagnosti~ .in KickS1tart 2 cannot test 
expanded (EMS) memory, and EMS mem!1ory is M<J.mtaUy off until an EMS 
dover i~ loilded bJ nos; Fut1.h~,more, y(,)U ClJJ.S6W,figure KickStart 2 (via 
it.'! me.nu) lo switch U!i EPROM and Rl'1.\.M ~qtely off when it has 
f~isbed te1ting a11td C!Hlll>les the operating s~ ~ load. In this ca-:e, 
KickSt_m __ 2_. canno1t int@r~_e_ .. re ___ with EMS ri1.n_ emOfJ',,_ M· you can set both 
KickStlU't 2 llOd the explfld.e(:f lflemory cam~ to use c1ie:~jffile address range. 

-
Table 8. SWI :p:p~QM Address\1and Wtadow' mi{~ 

~ ~·· ~ 

SWI Switch Setting \ Meaning -

SWl-1 SWl-2 SWI-J ~Wl-4 EPROM Start Aditi;.-.. 
Off Off Off 101r FIIOl!.lO ·-

·- - \ 

Off Off Off Q,i FOOO-~ 
ofi Off On Off- ESOOC.l 
·orr Off On On ·-·· EOOOO· .. 
Off On Off on-- D8000 
IOJJ-

.. 
On Off o,---- D0000 (.,lefimlt) 

Off··--··· On °" mr C8000 
,,., 

Off On 9n 
,, 

bn coooo -~wi.s SWl-6 -- Wlndo'llt' Size -Off Off 
-~,-~ -"-

256K 

Off On 
-=·· , ..... ,, ,.. ___ 

128K 

On Off -·· '._...,, ~ 

64K (default) 

On On - , ,~,. --- 32K (default} 

-- ---· 
Don't Change SWJ~S 6' 
Physically, Ki~k~ta,rt i•s 8K CMOS RAM always occupi1'!s the top 8K of 
the selected EPROM windovv size, and the firmware is w·ritten to a-:sume 
that memory QfS•Utization. Since the EPROM is a page-switchable type, the 
firmware qm e.ommand KickStart 2 to switch a different chunk of EPROM 
into view al the lower addre~:s range inside its window. 'TI1e firmware is 
written specifically for the default window si7..e, and won't work if you 
select a different window si·,re. Therefore, you must never change the 
settings of SWl-5 and SWl,-6 unless you have programmed your own 
custom finnware in a paged IWROMs. 
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SWl-7 - Hardware Bypass 
You can disable KickStart 2 EPROM firmware from executing by setting 
SWl-7 to ON. This will cause the PC to bypa.~s the EPROM during its pre­
boot ROM scan, and the KickStart 2 menu system will not come up. 
Instead, the system will boot as if KickStart 2 were not installed. This is a 
hardware setting that you cannot alter via a change in the menu 
configuration. It physically disables the EPROM and RAM. The setting of 
the hardware bypass switch takes immediate effect when you change it. 

The purpose for this is to let you install and use KickStart 2 as an 1/0 
controller only. All functions built into the fim1ware, such a~ serial/parallel 
port initialization, diagnostics, and password protection. will be disabled. 
Any attempt by a program to read the contents of the KickStart 2 EPROM 
or RAM will fail, as if the program were reading empty address space. 

In hardware bypa~s mode, all other KickStart 2 1/0 control functions are 
enabled, but a special program is required to initialize the on-board serial 
and parallel ports. Contact Landmark for more infonnation on the program. 

SWl-8 - Set Power l)etcclion Threshold 
KickSlart 2 contains voltage detection circuitry that lighL~ its power LEDs 
when the corresponding voltage from the system power supply is within a 
specific range. Set SWl-8 to OFF to light LEDs when the voltages are 
within 5% of their rated levels, and ON to tighten the range to 2.5%. The 
factory default setting is OFF. The setting of the switch is hardwired and 
lakes immediate effect when you change it. Table 14 shows voltage 
thresholds. Use of the switch is described in the chapter on low-level 
operation. 

SW2 and SW] - Test Controls 
These switches are strictly software-readable switches. KickStart 2 uses 
them lo detem1ine whether to operate in remote or local mode, whether to 
run a test or to display the menu system immediately after KickStart 2 
initializes, and (if a test number is selected) what test to run, and bow to run 
ii. 

Since all of these switches relate only to testing after you have set up 
KickStart 2 for installation in the computer, they are described and discussed 
in tl1e chapter on low-level operations. 

1/0 ADDRESS RANGE 
KickStart 2 is designed lo use l 1/0 address at port 80 for BIOS to write 
POST codes. and a block of 8 1/0 addresses starting at 280 for KickSlart 2 
firmware to conlml its own circuitry such a~ reading switches, luming on 
LEDs, and driving the hexadecimal display. Therefore, you must ensure tl1at 
no other 1/0 devices in the system use tl1ese addresses. Table 9 shows U1e 
standard 1/0 address usage map for the XT and AT. 
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Table 9. Standard XT / AT 1/0 Addresses 
1/0 Adrs Purpose 1/0 Adrs Purpose 

000-0lfb OMA Controller I 278-27Fb Secondary Parallel Port: LPT2 
020-03Fb Interrupt Controller I, Mimi.er 280-287h KiclrStart 2 Display, Control 

040-05Fb Timer I 2B0-2Dfh Alternate EGA 
060-07Fb CMOS RTC, NMI control 2F8-2fFh Serial Port 2 
080h • KiclrStart 2 Hex Display 300-Jllb Prototype Card 

080-09H1 OMA Page Register, MRJ Port 360-363h PC Network Low 
OAO-OBFb Interrupt Controller 2, Slave 364-367h Reserved 

OCO-ODl'h OMA Controller 2 368-36Bh PC Network High 

ORJh Oear Malh Coprocessor Busy 378-37Fb Primary Parallel Port: LPI'I 
OFlh Reset Malh Coprocessor 3B0-3Bfb MDA Adaptor 
OFB-OFFh Malh Coprocessor 3C0-3Cfb Enhanced Graphics Adaptor 
IHl-lFBh Primary fixed Disk 3D0-3Dfb CGA Adaptor 
2<Xl-207h Game)ft'.) 3RJ-3F7h Diskette Controller 
20C-20Dh Reserved 3F8-3fFh Primary Serial Port: aJMI 
21Fb Reserved 

IIOW TO INSTALL CONNECTORS 
KickStart 2 provides 5 connectors that you may configure before or after 
installing the card in the computer. They are described in this topic. The 
technical information chapter describes connector pinouts. The next major 
topic describes how to install KickStart 2 in your computer. 

J5 - Parallel Port Connector 
The 0B25 parallel port connector is mounted at the bottom of the mounting 
bracket and faces outward toward the rear of the computer. It contains 25 
sockets and is intended to mate to an IBM-standard Centronics printer cable, 
or a similar cable. For guaranteed proper operation, the cable should be no 
longer than 2 meters, although a longer cable may work well. To attach the 
cable, mate its plug firmly onto connector J5 after installing KickStart 2 in 
the computer. For permanent installation, fasten the retaining screws. Be 
careful not to over-tighten them, or you may twist them off and ruin them. 

The parallel port circuit is more versatile than the original IBM Xf/AT 
circmt because it has bi-directional capability, as the PS/2 parallel port does. 
The technical information chapter contains more data on the functionality of 
that circuit. The operation chapter describes bow to set up KickStart 2 for 
operation as LPTl, 2, or 3 with a printer attached to J5. 

J4 - Serial Port Connector 
This 0B9 IBM AT-compatible serial port connector is mounted at the top 
of the mounting bracket and faces outward toward the rear of the computer. 
It containc; 9 pins and is intended to mate to an IBM-standard RS-232C 
serial cable. For operation and control of a modem, you may mate a 9-to-
25-pin adapter to J4 if the modem requires it; such adapters are available in 
almost any computer store. 
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For guaranteed proper operation, the cable should be no longer than 50 
meters, although a fonger cable may work well. To attach the cable, mate 
iL~ plug firmly onto connector 14 after installing KickStart 2 in the computer. 
For pennanent installation, fasten the retaining screws. Be careful not to 
over-tighten them, or you may twist them off and ruin them. 

The serial port circuit is functionally identical to the 16450 serial port 
controller in the original IBM AT. The technical infonnation chapter 
contains more data on the functionality of that circuit. Tiie operation chapter 
describes how to set up KickStart 2 for operation as COMI, 2, 3, or 4 with 
a device attached to 14 . 

.JI - Serial Port Connector 
This I 0-pin header is mounted at the top of the KickStart 2 card near the 
mounting bracket and faces toward the inside of the computer. It is intended 
to mate to the ribbon cable assembly supplied with KickStart 2, with the 
cable stripe (pin I) on the left-most side of the header (pin I is bottom left). 
The other end of the ribbon cable is affixed to a DB9 9-pin connector that 
is identical in function to J4. 

The JI-to-ribbon-cable a~sembly thus functions a~ an IBM AT-standard RS-
232C serial port connection. Most modem computer cases have a mounting 
hole on the back of the chassis near the power supply for the DB9 
connector, and include mounting screws. We recommend mounting the 
connector there. If there is no such hole, contact Landmark technical 
support or your dealer for assistance. You should install KickStart 2 in the 
computer after hooking up the ribbon cable. AU further infom1ation 
regarding this circuit is identical to that for 14 . 

. )2 and .JJ Reset. Headers 
As shown in Figure 6 and Figure 7, these two-pin headers are intended to 
provide a connection to both the reset switch on the front pariel of the 
computer (if one is there), and to the motherboard (if the reset header is 
present there). Figure 6 shows the reset circuit for the original Rev I 
KickStart 2, and Figure 7 shows the revised circuit for Rev lA KickStart 2. 

llcv I [nlJIION: oh3erve correct pnlarit4 when 
r.nmi,r.linq wire3. lln not cmrmct to voltage, 
nr damA~JP. r:nnncr:11r. SW 4 

:~:;t~~r1~r.' G~· l 
",_12 ~ 
-- _ .. _JJ ~~Jj_ 

In mnttu,rhoard ( I -::- -::-
rr.sr!f tu?mlcr 

Figure 6. J2, J3 Headers, Rev l 

To front panr.1 
reset switch 

"----,Jz 
__ ---J3 

lo motherhoHrri 
reset he11rier 

SW4 

@ 
2 I 

Figure 7. J2, J3 Headers, Rev IA 

Then. when you press the Reset pushbutton switch on either the front panel 
or KickStart 2, the switch will connect the horizontally opposing pirL~ of J2 
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and J3 together, and ground the motherboard reset pins to reset the 
computer. 1be computer will thus stay reset as long as you hold down the 
button. This will be handy to you during test and troubleshooting activities. 

If your system ha.~ a reset switch on the front panel, and it is com1ected to 
the motherboard, disconnect the wire from the motherboard and attach it to 
J2 (the two top pins). lben attach the reset wire-pair provided with 
KickStart 2 between the motherboard reset header and J3 (the bottom two 
pins) on KickStart 2. If your motherboard bas a reset header, but the front 
panel does not, then this provision will give you a reset function via 
KickStart 2. 

You should attach the reset wires to the motherboard and front panel before 
installing KickStart 2, and attach the other ends to KickStart 2 after 
installation. If there is no reset header on the motherboard, you can connect 
a wire from one side of J2 or J3 to logic ground, and the other side to the 
CPU reset pin on the motherboard. 

If OW TO INSTALL THE CARD 

I. Remove Mounting Screws 2. Slide Cover Forward 

0 
3. Mount add-in card in slot and fasten in place with screw. 

Figure 8. • Remove the Computer Cover 

Now that you have configured switches and jumpers, you must install 
KickStart 2 in your computer before using it. To do so, switch power off 
to the computer and remove the cover of your computer case in accordance 
with manufacturer's instructions. Nom1ally, you will have to remove 5 
screws from the rear, as shown in Figure 8, and slide the cover toward the 
front before lifting it off. Next, locate an empty expansion slot, and slide 
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KickStart 2 into the slot connector till it is finnly seated, as shown in 
Figure 9. 

/ --------froot or r.onpit&r 

Figure 9. Fasten Cant in Place With Mounting Bracket Screw 

Caution: J.,OOSE BOARIJ. You m11.tt fasten KickStart 2 in ,,tace via the 
mounting bracket screw, BEFORE putting the cover on the compllter. If you 
do not, the hoard may come loose as a result of jostling, and this may cause 
component damage on the board or elsewhere in the computer. 

110\V TO INSTALL JlJMPSTAH.T HIOS ROMS 
KickStart 2 comes with JumpStart BIOS ROMs to help with testing and 
troubleshooting of AT-compatible computers. These ROMs contain standard 
IBM-comratible BIOS. They issue POST codes to output port 80h, but they 
detect am jumJ_> to KickStart 2's finnware EPROM UfOn detecting a POST 
error. ·mey wdl not, however, initialize any special circuitry such as Chips 
and Technologies motherboard chipset. If the motherboanl hardware is IBM 
compatible and requires no other intemal setup, JumpStart BIOS ROM,; can 
be installed and left in the computer for reliable operation. 

The purpose of these ROMs is to allow you to force the system lo issue 
known POST codes during power-on testing. The technical information 
chapter contains a full list of codes for these ROMs. You should use them 
when you don't know the meanings of codes issued by your BIOS, when 
your BIOS docs not issue codes, or when your motherboard does not allow 
BIOS POST codes 10 go to the expansion slot containing KickStart 2. 
Otherwise, don"t bother using them. 
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To install JumpStart ROMs, first locate the corresponding BIOS ROM chip 
on your motherboard. It is almost always plugged into a socket. However, 
some are soldered in, in which case you are out of luck, and you must 
somehow troubleshoot around them or unsolder them and put a socket in 
their _elace. Once you have located the BIOS ROM, mark it with a label to 
identify what it is, where it came from, and how it was oriented. Be careful 
not to mistake the AT 8042 or 8742 keyboard controller chip for a BIOS 
ROM~ That chip sometimes looks similar to a BIOS ROM, but it is longer, 
and usually clearly marked. 

Using your IC extractor, pen knife, or a tweaker 
screwdriver, gently pry up each end of the BIOS 
ROM until it comes loose from the socket, then 
remove it and set it aside in the JumpStart 
protective packaging. Position the 
correspondini JumpStart BIOS ROM on the 
socket, en~unng all pins are aligned. Make sure 
that the end of the ROM with indentation or 
small dot is at the end of the ROM socket with 
the indentation or dot. If you put the chip in 
backward, you could damage it, and it will not 
boot. 

Jf the ROM is new and the pins are sprung 
outward, bend them inward so they are 
pe~odicular with the top of the ROM. This will allow them to glide more 
easily into the socket. Position the ROM over the socket and press it gently, 
but firmly, downward to force the pins down into the holes. If you bend a 
pin, remove the ROM, straighten the pin with needle-nose pliers, and try 
mstalling it again. 

The AT ROM~ are marked HIGH and LOW. Be sure not to put the HIGH 
ROM in the LOW ROM's socket. If you do, the system will not boot. 
When you are finished running tests, remove the ROM(s) and reinstall the 
origioal(s). 

IIOW TO INSTALL LOOPHACK PLUGS 
KickStart 2 comes with serial and parallel port loopback plugs, and the 
Ethernet tests may require a loopback plug, to allow thorough testing of all 
signal lines entering and leaving those ports. Tiiere is nothing special about 
installing the plugs because they are identical in type to the standard serial, 
parallel, and Ethernet cable connectors. Just remove the cable connector 
from the port you are going to test, and attach the loopback plug in its place. 
When testing is complete, reverse the steps to reconnect the original cables. 
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INTROUUCTION 
This chapter presents information you need to 
operate your KickStart 2 and use it in all its 
low-level modes. It includes a description of 
switches and LEDs. The menu system and its 
functions, as well as troubleshooting suggestions, 
are described in subsequent chapters. 

vri'AL FUNCTIONS 
KickStart 2 does three things to help you 
diagnose failures: 

I. It shows the status of DC power on the 
system bus, 
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2. It shows error codes issued by BIOS during Power-On Self-Test, 

3. It runs its finnware before the operating system boots. The firmware 
immediately runs a pre-configured test, or it displays a menu that allows 
you to select and run diagnostic tests of your ch01ce. If KickStart 2 is 
in remote mode, the menu will be displayed on a terminal attached to 
the serial port. 

Once the menu is displayed, you may execute diagnostics, set up password 
and security functions, configure the on-board serial, parallel, clock, aud 
control circuitry, or boot the operating system. 

SWITCHES AND LEUS 
Knowledge of KickStart 2's switches and LEDs is vital to proper use of 
KickStart 2 for testing and troubleshooting. The LEDs tell you whether a 
nonnal test is running, an extended test is running, the test has failed, the 
test is executing in a loop, the system is reset, or power is within limits. 
Table 13 and Table 12 list the LEDs and switches and describes how to use 
them. 

Ir.st r.ontrol 
swz 

o I IJJ· · Jr,l/f.rr I OrDi,p!Olj IA,;l f, OfMrror I 
~ r - 1 .... , Pause Or:f'tl.1s,, orr .. 111 

r ·, .. , Stnprrr 0r,s1np..,.,,or,nrr·11mt1rnu!1>.,.nr 

c, • I oopl.rr o, tmp m rrrnr 

L J•• l onp o, ll11 ar,u,...,sty, orrc11un I poss 
r::.:.1m I ogComl CM~ ,.,.jt, In !OHi 

r:-.1 • • I. ngl pll Oil~ r,,uls tn trn 
r~:.·:1~ Remote o.-1ie ... te -•!inn, orr1.oco1 

Figure IO. Switch SW2 

lest H 
SW3 

1 .. .r-

.. ~:.: :~} Selnr.l tn"it numhnr and 
L_l••• r; ewm:ule the lest insleod 
r::::7 • y 4 or the menu sy~tem. 

== 13 All Off: use mentJ 5\ISlem 
c::::J en T7 to select and run te~h. 
i=_,-.• 11 

=m JO-

l<'igure 11. Switch SW3 
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SW I - EPROM Address, Window Size 
SW I, described in the installation chapter, allows you to set up KickStart 2 
EPROM and 1/0 addresses, bypass the testing and menu system altogether, 
and change tolerances for the power LEDs. Use of the power switch is 
described in a subsequent topic. 

SW2 - Tesl Conlrol 
These switches function as described in Table 12. Their purpose is to allow 
you to control how a lest runs without using the KickStart 2 menu system. 

SW3 - Tesl Number 
These switches select the test number of a KickStart 2 diagnostic test as 
described in Table 12. The test will run immediately, without ftrsl invoking 
the KickStart 2 menu. 

When you set a non-0 test number on the switches and then switch power 
on or reset the system, KickStart 2 will start running the test when it comes 
up, and it will not djsplay the menu system. A test number value of O (all 
switches OFF) will cause KickStart 2 lo display iL~ menu rather than to run 
a test immediately after it initializes. Table 17 in the diagnostics menu 
cbapter shows the available test numbers. 

The 8 switches offer you a maximum of 255 test numbers from which to 
select the desired test. Use the example in Table I I as a guide to setting a 
test number on SW3. Table 10 shows how to set binary values on the 
switches to correspond to the hexadecimal test number. 

Table 10. Decimal • Hexadecimal • Binary Conversion 
Dec Hex Din Dec Hex Din Dec Hex Bin Dec Hex Bin 

() 0 O(l(XJ 4 4 OIOO 8 8 IOOO 12 C IIOO 
I I 0001 5 5 0101 9 9 1001 13 D 1101 

2 2 0010 6 6 0110 10 A 1010 14 E 1110 

3 3 0<111 7 7 0111 II B 1011 15 F 1111 
Note: When Retting a ~wild, or lighting an LED, 

ON = 1 and OFF = 0 

Table 11. How to Set SW3 to a Test Number 

Swilch SW3-x I 2 3 4 5 6 7 8 
Test Number Bit T7 T6 T5 T4 T3 T2 Tl TO 
Test Number Bit Value 128 64 32 16 8 4 2 I 

Example: set ~witches ➔ ON OFF ON OFF OFF ON ON OFF 
Uet this binary value ➔ I 0 I 0 0 I I 0 
Same as tJ1is hex value ➔ A 6 
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Table U. Meaning and Use of Switches 

Switch Name Meaning/Use 

SWI- EPROM KickStart 2 EPROM start address - see in.~tallation chapter. 
1..4 Al8 .. 15 
SWI- EPROM KickStart 2 EPROM window size - see installation chapter. Do not 
5,6 SZl,0 change from default setting. 

Off = run menu system and enable password protection. 

On = bypass and disable KickStart 2 fim1ware and all but l/0 
addres.~~ to/from the card. KickStart 2 still functions as a POST 

SWl-7 8ypa.1s card. 

Usage: after switching on, boot the operating system and run a 
special program to configure on-board serial and parallel ports for 
normal operation. 

Off = light Power LEDs if power supply output is within 5% of 
rated voltage levels. 

SWl-8 Power On = light Power LEDs if power is within 2.5% level. 

Usage: cycle this switch and watch Power LEDs during heavy disk 
activity. Replace supply if LED flickers or goes ouL 

Off = Heit display shows most recent test error code (Extended Test 
LED will be ofO 

On = licit display shows KickStart 2 individual test number 
Err/f,it#: currently being run, either single test a.1 set on SW3, or single lest 
licit within a lest hatch, or single test selected via menu system. Does 

SW2-I Display not show a test hatch number. Extended Test LED will be on when 
Mode te.11 number is displayed. 

Usage: hex display always shows POST code during boot. When 
you sec a failure during KickStart 2 lest, toggle the switch to change 
the heit display between test number and error code. Leave it on lo 
sec the test numbers cycling during a test batch. 

On - do not run any lest. If running, stop al the end of the current 
tc.1t. Tum off Test Running LED. 

Off - start running dJC lest on the lest number switches. Tum on 
Tc.11 Running LED If a single or batch test was in progress, but 

SW2-2 Pause paused, rerun the test just completed and continue with the ncitt lest 
or iteration. 

lhage: set it on hefore changing lest 11111nher switches, or to force 
rerunning a test that failed because you neglected to set it up 
properly (surh as with a loopback plug). Set it off lo start or 
continue running. 

Off = run die selected lest or batch once lo completion and stop. 
Allow detailed test rc.1ult~ to go lo log devices if enabled. 

l..cM>p: 
On = repeatedly run dJC selected lest or batch, including any nested 
time-based or count-based menu lest. Allow failures and pa.1s/fail 

SW2-3 
Loop on summary result1 to go lo log device if enabled. 
Test 
(LOT) Usage: Leave it off lo run a lest or batch for quick checkout. Set it 

on lo bum-in a circuit or system with a batch of tests, or lo check a 
spedfic circuit for intcnniltcnt failures hy watching the Fail LED for 
nickering. Error handling is dependent on the SOE (Stop on Error) 
and LOE (Loop on Error) switches, and LOT is subordinate to diem. 
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Switch Name 

SW2--4 

SW2-5 

LoopErr: 
Loop OIi 

Error 
(LOE) 

StopErr: 
Stop on 
Error 
(SOE) 

KickStart 2 

Table ll. Meaning and Use of Switches 
Meaning/Use 

Off = when a test error occurs, either log it and continue, or stop, as 
determined by the SOE switch. If a test is looping on error, stop 
looping and continue to the next test. 

On = when an error occurs, repeatedly run the individual test that 
cau!!Cd it. If SOE i."I off, continue to the next test the first time the 
le8t being looped on passes. If SOE is on, loop continuously on the 
test, and do not cootinue to the next test until LOE is switched off. 

Usage: set LOE OIi before starting a test or batch of tests lo make ii 
catch and loop on the first failure that occurs and log re."lult"I 
unattended. If SOE wa., on and a failure caused a let1t batch to stop, 
switch LOE on to loop on that test repeatedly and watch the Fail 
LED for nicker lo see if it the failure is intermittent. When ready to 
continue to the next test in a batch, switch LOE back off: 
immediately switch it back on to make it automatically loop on the 
next failing test. 
Off = If LOE is off, run a test through to C01Dpletion. ff LOE is on, 
loop OIi the first error that occurs until the test passes, then continue 
testing to completion. 

On = run the test or batch of tests lo completion unles."I an error 
occurs. If an error occurs and LOE i."I on, repeatedly execute the 
individual test that failed, even if it is intermittent and s01Detimes 
passe.,. Ir LOE is off when die error occurs, halt the test 
invnediately upon detecting the failure. 

Usage: Set SOE and LOE off to run a te."lt or batch once (LOT off) 
or repeatedly for bum-in (LOT on), regardles., of errors. Set SOE 
on to force a test or batch to stop (LOE off) or loop (LOE on) at the 
point of failure, and to proceed no furdier in the test, possibly to 
avoid causing problems by continuing to test with a faulty circuit in 
the syRtem. 
Off= disable test results logging to serial port a>M I. 

On = log detailed test result'I to serial port a>M I if not in remote 
SW2-6 Loga>MI mode; default setup is 9600 baud, no parity, 8 data, I stop bit. 

Usage: use this setting lo send result, data via t1erial port lo a 
remote terminal or printer, or to a computer set up to store results on 
disk for later analysis and printing. 
Off = disable test results logging to parallel port LPTI. 

On= enable detailed test result"l logging lo parallel port LPfl, or 
SW2-7 LogLPfl only errors if LogCOMI is also on. 

SW2-8 Remote 

Usage: use this selling to send results data via parallel port to a 
standard line/character printer. Switch on Loga>MI to print only 
error results for long unattended test loops. 
Off = run KickStart 2 under control of the local console and show 
the menu and results on the computer display. 

On = run KickStart 2 under remote control of the terminal or 
computer attached to serial port COM I. Default setup i,. 9600 baud, 
8 data, I slop, no parity, or the most recent setup made via the menu 
system. While in remote, no nienu or reRults appear on tlie local 
display, and local keyboard input is ignored. U..e the menu system 
to change default setups. Assumes ANSI or Vl"IOO tenninal. 
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Table ll. Meaning and Use of Switches 

Switch Name Meaning/Use 

All off = run lhe KickStart 2 menu 5yslem. 

Other = if a valid test number (see tables in this and diagnostics 
chapler), run lhe lest afler POST and KickStart 2 initialization. If 

SW3-
T7 .. 0 not a valid test number, then run the menu syslem normally. 

1..8 
Usage: Run le.•L• on a system that has no console or lem1inal 
attached. Set SW2 to control the le5t and watch hex displays and 
LEDs for lest results. Use for syslem bum-in or for troubleshooting 
a single failing circuit or peripheral. 

Push d1is button to short the pins of J2 together (J3 also). If dlC 
pins of J2 or J3 are connecled to motherboard reset and logic ground 

SW4 Reset a.• de.~ribed in lhe installation chapler, d1is will re<'!Ct dJC sys1e111, 
causing dJC Reset LED lo come on as long a.'J you hold the switch 
down. Use the reset switch during troubleshooting to repealedly 
restart POST or a KickStart 2 lest number set on SW3. 

Table 13. Meaning and Use of LEDs 
LED Color Meaning/Use 

Power: +SV Red On if power supply output is within 5% or 2.5% (sec 
-SV Green description for power level switch SWl-8). Watch LEDs after 

+12V Yellow switching power on, and during IJCavy disk and n1Cmory usage. 
-12V Blue or If any LED goes out or flickers, the supply is bad and should 

bright red be replaced to avoid data loss. 

"ll1Cse show the POST or KickStart 2 lest currently being or 
Hex just execuled. If no status LEDs (below) are on, it is a POST 
Display 2 Red digits test. If die Ex1ended Test LED is on, die hex display shows a 

KickStart 2 lest number: od1erwise it shows an error number. 
Sec the Tst/Err# switch for more information. 

On if KickStart 2 is running a lest and the test is active. 

Test 
Tun1Cd on at start of lest; tun1Cd off wl1Cn lest and all loop 

Green passe• have finished and lest has slopped. If Looping LED is 
Running on and Running is off, the test is looping repeatedly on the 

failing test hccause StopErr (slop on error) and LoopErr (loop 
on error) are both on, and die Fail LED will also be 011. 

E~tended 
Yellow 

On if tlJC KickStart 2 IJCx display is showing a KickStart 2 test 
Test numhcr. Off if it i:o showing a POST code or an KickStart 2 

test error code. 

On if a KickStart 2 test just failed: off it just passed. ll1e Fail 

Test Fail Red LED stays on or off lhroughout die duration of die next test 
When it is m1, the error code is available to the hex display, 
provided the Tsl/Err# switch is on. 

KickStart 2 is running a lest or hatch of tests repeatedly in a 

Looping Amber loop. If the Fail LED is on and LoopErr switch is on, the test 
is looping on the failing individual test, but not an entire batch 
of tests. 

Nom1ally Off. On if the reset signal on the system hus is 
active. This will happen if the processor issues reset, or if you 
press die front panel rc<'!Ct button (if one is tl1Crc and wired to 

Reset Red the mothcrhoard), or if you pre.•• KickStart 2 reset button (and 
J2/J3 is wired to moll1Crboard reset as described in the 
installation chapter). Power supply can activale reset (via 
POWERG(X)I) signal) if it detects it• own voltages to be out 
of tolerance. 
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POWER SUPPLY VOLTAGE DETECTION 
The 4 power LEDs show the presence and accuracy of +5, -5, +12, and -12 
Volts DC. If the power is missing or too low or high in voltage, the 
corresponding light will not be on. The standard AT power supply is 
required by IBM specification to regulate its +5, and +12 voltages to within 
5%, and -5 and -f2 voltages to within 10%. KickStart 2 detects whether 
they are within 2.5% or 5%, as shown in Table 14. 

The power LEDs are color-coded to match the standard power supply 
wiring. The only exception is the -12V LED which is supposed to be blue, 
but may be another color (such as bright red) because blue LEDs are unduly 
expensive. 

The amount of voltage required to light the power LEDs is precisely 
determined by voltage comparators on KickStart 2, and the setting of 
KickStart 2 SWI-8. Table 14 shows levels within which the voltages must 
be to light the LEDs. If the switch is off, the voltage must be within 5% of 
the rated voltage to tum on the LED; if the switch is on, the voltage must 
be within 2.5%. For example, if the switch is off, the +5V signal must be 
between 4.75V and 5.25V; otherwise the +5V LED will be off. 

The benefit of this capability is that you do not need a voltmeter to 
detennine whether the power is within IBM's power supply voltage level 
specification. Tiiere are other specifications as well, such as AC ripple, 
noise immunity, rower surge absorption, and so on, but these are beyond the 
testing scope o KickStart 2 and require a line voltage monitor and 
oscilloscope to measure. 

If any of the LEDs are not lighted, then the power is not being applied to 
the card (or the LED is bad). If power is bad, the computer will not work 
properly. You should get the power supply fixed or replaced if necessary, 
but first ctieck to be sure it is properly connected to the motherboard. Tliere 
is no POST code to indicate bad power. 

TypicaUy, +5V affecLc; all logic circuits in the computer, +12 affecLc; the disk 
drives and serial ports, and -12 affects the serial ports. Therefore, in an 
emergency, you may be able to operate your computer if -12V is low or 
missing, although doing so can possibly damage the serial port driver 
circuitry. 

If the Power supply iLc;elf thinks its output voltages are incorrect, it will 
deactivate the POWERGOOD signal going to the motherboard. Thie; will 
in tum hold the RESET signal active. This will light the Reset LED at the 
top edge of KickStart 2, next to the Reset switch. Your computer will not 
run while RESET is active. 

You can use the power LEDs to ascertain the adequacy of your power 
supply. Poor or weak supplies will lower their voltage output when a heavy 
load is placed on them. Therefore, watch the LEDs during die entire boot 
process, especially during heavy disk accesses, aud memory testing. If any 
of the power LEDs blink, go out, or don't come on at all, the power supply 
should be replaced. 



LOW-LEVEL OPERATION Page 33 

Table 14. Power LED Threshold Levels 
SWl-8 ➔ OFF OFF ON ON 

Voltage LED -5% +5% -2.5% %2.5% 

+5 VDC Red +4.75 +5.25 +4.875 +5.125 
-5 VDC Green -5.25 -4.75 -5.125 -4.875 
+12 voe Yellow +11.4 +12.6 +11.7 +12.3 
-12'VDC Blue• -12.6 -11.4 -12.3 -11.7 

• Because of availability, blue LED may be replaced by clear, blue-green, or bright red. 

Try this test with SWl-8 in both the ON (2.5%) and the OFF (5%) 
positions. Most supplies should regulate to these levels, especially when 
new. It is a useful check to leave the tighter threshold,; on during testing. 
When you see that the LEDs stay steadily on, you can be confident that your 
supply is putting out sufficient power. 

HEXADECIMAL POST CODE DISPLAY 
KickStart 2's two hexadecimal digital display modules show the most recent 
value, normally a Power-On Self-Test (POST) code, lhat the CPU has sent 
to output port 80h or 280h. The BIOS on most motherboards sends a POST 
error code in hexadecimal fonn to output port 80 just prior to executing each 
major step of the Power-On Self-Test; the POST code is the actual test 
number. 

During POST 
During nom1al boot, you will see test codes flickering on the hex display. 
During a long memory test, the hex display may stay con,;tant until the test 
is complete. Often, when POST is com,Jlete, the display will show a 
specific POST code steadily, but there wil be nothing wrong. In such a 
case, the computer will continue with the boot process and load the 
operating system. 

POST EtTor or llang 
If lhe compuler halts or hang.,; up during POST, the hex display on 
KickStart 2 will glow steadily, showing the most recent POST code 
received, and thus the failing test number. By referring to the BIOS 
manufaclurer's table of POST codes in the troubleshooting aids chapter of 
this manual, you can find out which circuit caused the POST failure, and use 
your st:mdard procedures to troubleshoot the failing circuit (or call your 
dealer or repair center). 

UurinJ! lnil iali:t.al ion 
During kickStart 2 initialization, the hex display shows numbers in sequence 
lo verify to you that I.he display modules are functioning properly. 
Afterward, during KickStart 2 testing, the hex display shows either a test 
number or an error number. You may set the position of SW2-I 10 select 
either test number display or error number display, as described in Table 13. 
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If No POST Codes Appear 
Motherboards from some manufacturers are designed to prevent any data lo 
1/0 addresses below I OOh from being sent to the expansion slots. Since 
KickStart 2 is in an expansion slot, it will not display port 80 POST codes 
in such a motherboard, whether or not BIOS issues them. That is the reason 
that we designed KickStart 2 to contain its own diagnostics, and to write its 
post codes to 280h. 

If KickStart 2 does not show any POST codes during boot, you can 
determine whether it is working by sending data to ports 80 and 280. To 
do this, use the DOS DEBUG program (refer to DOS technical reference 
manual for information on how to use it). Alternately output 55h and AAh 
to port 280h then 80h and note that alternate hex display segments light up. 

If the test proves KickStart 2 can show codes sent to port 280, your only 
hope is that the motherboard works well enough to run a test or display the 
KickStart 2 menu. If test fails to display the correct value on the hex 
display, either the motherboard or your KickStart 2 is defective. If hex 
displays work on 280, but not 80, then the motherboard does not send port 
80 data to the expansion slots. 

If your motherboard contains its own LEDs to show port 80 POST codes in 
binary form (for example, because it does not send port 80 data to the 
expansion slots), you may translate them to hexadecimal using Table 10. 

WHY YOU NEED JUMPSTART BIOS 
If your system BIOS does not issue POST codes, or they don't appear on \ 
the KickStart 2 digital display, you may install JumpStart BIOS ROMs as . 
described in the installation chapter. JumpStart BIOS issues POST codes to 
port 80 and works like a normal system BIOS, except for the following: 

When a POST error occurs, a normal BIOS stops or bangs up, but 
JumpStart BIOS does not. Instead, it waiL'l a short amount of time to allow 
the POST code to appear on the digital display. Then, it searches for and 
find'l KickStart 2 finnware (unless the KickStart 2 bypass switch is on), and 
jumps to it, executing the KickStart 2 self-test. If KickStart 2 is not 
installed, a POST error will stop the system the way a nonnal BIOS does. 

If no POST error occurs, JumpStart finishes POST and initialization and 
looks for KickStart 2 in the normal ROM scan. 

INITIALIZATION AND SELF-TEST 
Upon being invoked by BIOS ROM scan, KickStart 2 firmware begins a test 
of iL'l own circuitry, and an initiali7.alion sequence, as shown in Table 15. 
During the tesL'l, the hexadecimal displays and LEDs stay on long enough 
for you to detennine that they are working properly. Aller finishing with 
I.he self-test, KickStart 2 checks its switches for pause, remote, and test 
number. Based on the settings, it will either run a test or request a pa'lswonl 
and bring up its menu system or boot the operating system. 
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Self-Test and Failure Codes 
During self-test, KickStart 2 displays a self-test code (also shown in 
Table 15) to let you know what it 1s doing. If KickStart 2 fails its self-test, 
iL'> hexadecimal display will show one of the following failure codes, and the 
Fail LED will be on. To avoid confusing error symptoms, install 
KickStart 2 in a known-good system and verify its proper operation before 
using it to test and troubleshoot a failing system. 

Table 15. KkkStart 2 Initialization Sequence 
Code laltlaUmtlon Action 

Display self-test message with code (see left column) lo show progress. 

Verify the 82COOI l/0 controller chip is functional. 
4 Verify the 82C(,(ll does not conflict with another in the system. 

Initialize the 82COOI l/0 controller chip. 

Enable RAM. 
Verify EPROM and RAM exist at their proper location. 

3 Verify correct EPROM window size (32K). 

Read/write-test complete SK CMOS RAM. 
Calculate fim1ware checksum. 

Verify the hexadecimal di•play scgmenl~ show data sent to port 280 

2 
(display 00, 01, 02, 04, 08, 10, 20, 40, 80). 

Tum on, off die 4 lEDs: Running, Extended Test, Looping, Test Fail. 

Verify the real time clock functions properly. 

I Save the program slack. 

- 01eck Pause switch and do not continue until it is off. 

- 01eck Remote switch and enable remote console via COMI if on, or local 
con.1ole if off. 

-
Oieck Te•t # switches, and run die selected te.1t if any arc on, logging results lo 
the console. Proceed with next step only when all Pause and all Test # switches 
arc off. 
Request user to enter user password if not blank in CMOS RAM, and do not 

- allow boot or menu sy•tem lo come up if pa.1sword is incorrect (see security 
chapter for more information). 
(1ieck CMOS RAM for Bypass mode previously i,elup via Ilic nienu system, and 

- if not, bring up the menu sy•tem. Perform configuration and test operations a.1 
commanded by ui,er. Proceed lo next step when user selecl~ Boot, or if Bypass 
was previously enabled. 

- Hard b<K>I the operating system, reinitializing rcgistcrs and memory. 

Error O(J - llardware conflict. 
This code means KickStart 2 cannot execute its own Hardware Test. This 
is an indication or memory and/or 1/0 address space conflict in the computer 
under test. It is possible that the computer contains an 82C601 1/0 
controller chip like the one in KickStart 2. tr this is the case, KickStart 2 
may not be able to initiali1.c its own chip because or 1/0 address conflicts 
wilh the other one. Recheck switches SW I and SW2, and/or remove other 
expansion cards from the computer under test. 
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Error 01 - Hardware 1'est Error 
Thi'i error code means some component in KickStart 2 is broken and it 
cannot continue. It is possible that this is an 1/0 space conflict, but unlikely. 
If KickStart 2 fails in a known-good computer, return the cant to your 
supplier for repair or replacement. 

Video Initialization Problems 
If the• video adapter has been initialized at the time BIOS invokes 
KickStart 2 finnware, then in local mode operation, KickStart 2 will show 
the menu system on the computer display. However, if it has not been 
initialized, the display may be blank. 

MDA and CGA (monochrome and color graphics adapter) support i'i built 
into the nom1al system BIOS and is usually mitiali1.ed when K1ckStart 2 is 
started. However, EGA and VGA (enhanced graphics adapter, or video 
graphics array) are not initialized until their adapter ROM BIOS is found 
after POST during ROM scan. Unless they default to CGA mode at power­
on, if they have not been initialized, the screen may be blank. 

The only solution for this problem is to run in remote mode or to rely on 
KickStart 2 display of POST codes. 

HOW TO RUN TESTS 
There are two ways by which you may select and run tests: 

I. Use KickStart 2 switches and LEDs alone, or 
2. Use the KickStart 2 menu system. 

You would use the first method if KickStart 2 cannot display a menu or 
because in your situation the menu is too unwieldy. For example, you may 
be trying to test a computer that has a defective display adapter or none 
installed, in which case the menu won't be displayed anyway. Or, you may 
be troubleshooting a system and you feel more comfortable controlling its 
testing via switches. 

You would use the menu method for overall testing of a system in which the 
local or remote display works. Even when using the menu method, the 
switches and LEDs can be used in concert with keyboard selections. For 
example, the hex displays, the individual LEDs operate the same in menu 
mode as they do in non-menu mode. 

The menu system, configure menu, and diagnostics menus chapters describe 
how to set UP. and run tesL'i from the menu. The troubleshooting aids 
chapter descnbes basic troubleshooting procedures and gives infonnation 
that can help you isolate problems. The foUowing topics, in conjunction 
with the preceding tables in this chapter, describe how to use the LEDs and 
switches for running tests and troubleshooting system problems. 
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HOW TO TEST WITH SWITCHES ANO LEDS 
A<i mentioned in the beginning of this chapter, there are two methods by 
which you may select and run tests: via switches, or via the menu system. 
lbe diagnostic menu chapter describes all of the tests and explains how to 
select and run them via the menu system. 

You may invoke a test from KickStart 2 by setting its test number on SW3, 
as shown earlier in this chapter (see Table 12). KickStart 2 will run it arter 
initialization, in lieu of displaying a menu system. 

This allows you to make tests run immediately without the menu system. 
Or you may use the menu system to select and run tests under your direct 
control. Either way, you may use the loop switch and test LEDs as 
described in Table 12 and Table 13. Chapters that follow describe the menu 
system and give troubleshooting aids. To perfonn a test using the switches, 
use the following procedure: 

Set lJ p the Test 
l. Set Pause =onto stop the current activity. 

2. Set Remote= on if you want the test results to go to the remote terminal 
attached to COMI, of off if you want them to go to the local console. 

3. Set SW3 = the desired test number, taken from Table 17 in the 
diagnostics menu chapter. 

4. Set Tsl/Err# = off if you want the hex display to show you the current 
test number. This makes sense for batch tests, because the hex di<iplay will 
show the number of each individual test as it star1s running. Set Tst/Err# 
= on if you want the hex display to show the number of any error that 
occurs. 

5. Set Loop = on if you wanl to loop repeatedly on the test for bum-in or 
to checking for iutennittent failures. 

6. Set StopErr = on if you want the test to stop if it detects an error. This 
will cause an irxlividual or batch test to stop after finishing the individual 
test that detected the error, not in the middle of execution, and not at the erxl 
of the batch. Set StopErr off if you want die test to run through to 
completion. 

7. Set LoopErr = on if you want die test to repeatedly execute die tesl diat 
causes an error if one occurs. If SlopErr is not on, die lest will stop looping 
on lhe error as soon as die error goes away, and it will continue to the next 
lesl in the batch, or die next iteration of the test if Loop is on. 

8. Sci LogCom I amVor LogLpt I = on if you want to log errors lo a printer 
or tcnninal attached to one of diose por1s. LogCom I will not work if you 
are in remote mode because COM I is used for the menu system. However, 
lcsl results will always be logged to ltie local or remote console if attached. 
If lmlh switches are on. all test results will he logged lo lhe serial port 
(unless in remote ,mxle), but only errors will be logged to the printer. 
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Start, or Run the Test 
Set Pause = off to start running the test. 111e Running LED will come on. 
The Looping LED will be on while the test is running in a loop. If Loop 
switch is off and no error occurs, the test will run through to completion and 
slop, tuming off the Running LED. If the Loop switch is on, the test will 
run repeatedly. 

I low ·and Why to Stop a Test 
If you are running an individual or batch test in a loop, you can stop the 
process after the currently executing test by switching Pause= on. You may 
want to do this to keep a test from failing because you didn't set it up 
correctly, such as installing a loopback plug on a serial port to be tested. 
You may also want to do this because you want to change test numbers. If 
you change the test number when Pause is on, then when you switch il back 
off, KickStart 2 will abort the old test and start running the new one. If you 
did not change the Test# switch setting since the last time you set Pause = 
off, then when you set it off again, KickStart 2 will continue running tests 
where it left off. 

tr I.he Test Fails ... 
If a test fails, the Fail LED will come on and stay on until the end of the 
next test. Any time the Fail LED is on, the hex display can show either the 
failure number or the failing test number (if Running LED is off). 

Uisplay Test or Error Number 
Change the position of the Tst/Err# switch to switch the hex display between 
tl1e error number (Extended Test LED off) and the test number (Extended 
Test LED on). Remember that the Fail LED shows the status of the most 
recent test completed because it is lit at the end or a test, while the test 
number display shows the number of the test currently being run because it 
comes on at the beginning of tl1e test. Furthem10re, the hex display is not 
updated during a test, but only at the end or beginning. 111erefore, the 
display and the Extended Test LED may not change when you llip the 
Tst/Err# switch. 

How and Why to Stop on Error 
You may elect to stop the test when an error occurs because you don't want 
to lose tl1e failure indication on the hex display, or because you don't want 
to continue testing a system beyond an error condition. If you suspect a 
circuit of failure, but it is intem1ittent, you can set the Loop and StopErr 
switches on either before or after an error occurs. Then run the test, and it 
will loop repeatedly. If an error occurs, the test will stop so you can see the 
indication. 

How and Whv to Loop on an Error 
Once you have stopped on an error, or verified that a circuit will fail, you 
may want to determine whether the circuit is failing solidly or intermittently. 
To do this, set LoopErr = on and run the test. If you are going to run a 
batch test, also set StopErr = on and Loop = on. lbe whole batch of tests 
will run repeatedly (because Loop is on) until an error occurs (because 
StopErr is onJ, and then it will loop repeatedly only on the failing test 
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(because LoopErr is on), and it will not continue lo die next test in the batch 
(because StopErr is on), even though the test may pac;s sometimes and fail 
sometimes. Meanwhile, you can watch die Fail LE[> and d1e test log to see 
whed1er the LED is flashing or the results reported show passes and fails, 
indicating an intermittent failure. When you then set StopErr = off, the 
batch will continue to the next test in the batch. 

Another Reason to Loop on Error 
You may also want to run through a batch of tests and stop to loop on an 
emlf only ac; long as it is failing, then once it pac;ses, contmue to the next 
test. To do this, set StopErr = off and LoopErr = on before running the test, 
or after it stops on an error. For you can have both on, an error occurs, the 
test loops continuously on the failure, you see it is intennillent, you want to 
lei the test continue tl1e next time the test pac;.c;es, so you switch StopErr = 
off. 

The Simt>lest Error Looi> 
Of course, the simplest way to loop on an error, once you know what is 
failing, is to set tlie Test# switches for the individual test d1at causes a 
failure, and set the Loop switch on, then start the test (switch Pause on and 
off}. Now tlte individual test will run repeatedly in a loop: the Fail LED 
will come on wlien it fails and slay on till it passes, then stay off till it fails 
again. 

Troubleshooting Failures 
The troubleshooting aide; chapter gives many tips on isolating and repairing 
problems. However, for the purpose of simplifying troubleshooting, looping 
can be very helpful. During the loop, you can probe around in die suspected 
circuit with an oscilloscope or otlier test instrument to find the cause of 
failure. If the failure is inlem1ittent, you can heat or cool (using a heat gun 
like a hair dryer or cooling spray like freon) to lempernlure-stress tlte 
suspected circuit. Then you can observe the Fail LED for it to go out when 
the test has passed, and on when it hac; failed. Fast tests will flash the LED. 
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MENU SYSTEM 
INTROUUCl'ION 
This chapter explain~ the basic functions of the 
menu system and describes how to use it to 
operate IGckStart 2. We recommend that you 
read this chapter as you experiment with it in 
order to get a "feel" for it and learn how to use 
it. 

You· do not need special knowledge or skill to 
perfonn the functions provided by IGckStart 2's 
menu system, including execution of the tests. 
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However, if you are not a qualified technician, you should not auempl to 
repair your computer, even if you think you know the cause of the problem. 
You should use IGckStart 2 to test, and refer repairs to the technician. 

If you attempt to repair the electronics or mechanics inside a computer under 
warranty, you might void the warranty. If you then have system problems, 
you may have to pay for out-of-warranty repairs. 1l1erefore, if the system 
is under warranty, we recommend that you use KickStart 2 to test the 
system, but NOT to adjust or repair it. Rather, send an in-warranty system 
back to a factory-authori7..ed repair facility. 

REMOTE OPERATION 
You may configure KickStart 2 for remote operation by selling SW3- I on, 
as described in the operation chapter. In remote mode, KickStart 2 will by 
default send and receive all console display and keyboard information lo and 
from the terminal or computer allached to KickStart 2 serial port COM I. 
No infonnation will be exchanged with the local keyboard and display 
auached to the computer. During remote operation, KickStart 2 will not test 
that serial port, the keyboard, nor the display. You may change the default 
serial port to use, as well as its operating parameters (including any modem 
initialization string), via the menu system. If no terminal or computer is 
connected to the serial port, then you will not. be able lo operate KickStart 2 
via the menu system at all. You will only be able to use it for POST and 
running a test that you have selected via on-board switches. 

MAIN MENU SCREEN 
Once you have switched power on to your computer and the system has 
passed POST, KickStart 2 s firmware will take control of the system before 
the operating system boots, and it will display the main menu. 

IIOW TO EXIT 
To exit from KickStart 2, press B from the main menu. KickStart 2 will 
release control of the system back to BIOS to perfonn a hard boot, initialize 
its memory, and bootstrap load the operating system from disk or ROM in 
the normal way. 
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110\V TO USE THE MENU SYSTEM 
The pull-down menu system is similar to IBM's SAA (System Application 
Architecture) menu system. However, you are not required to press the Alt 
key to make a main menu selection when no menus but tbe main menu are 
on the screen. The display shows menu selection,; at or near the top, and 
any available helping information at the bottom of the screen. The main 
menu is shown across the top of the screen. Subordinate menus are 
displafed beneath main menu items that you select. 

Ke\·board Control 
KickStart 2's menu system allows you to use the keyboard keys to select 
and execute items (also known as functions) shown in the submenus. Once 
you select a function, it becomes activated to allow you to make further 
selection,; or data entries, or it starts executing. 

All main menu functions will cause submenus to drop down under the 
selected menu item; some menu selections will cause a dialogue box to 
appear. You may select functions from the submenu or dialogue box. All 
menu functions are executed upon selection. Dialogue box functions are 
executed when you press enter or spacebar while the <OK> or <YES> 
function is highlighted. You may cancel a dialogue box by pressing Esc or 
Enter when the <CANCEL> or <NO> function is highlighted (press Tab to 
move the highlight to the cancel word). 

hn1mrtant Keys - Esc, E11ter/S1mccbar 
Press Enter or Spacebar to execute any highlighted function or menu item. 
Esc exits from a menu or stops a test, except for Ctrl-Esc which exits from 
the keyboard test. Table 16 lists the popular keys and their uses. 

Table Hi. Summary of Menu Keys and Uses 
Ke.v Meaning 

Esc 
Back up to previous menu till main menu is reached; cancel lhe 
current dialogue box; slop running the current test or balch of 
tesL~ if the current test is inlerruptable. 

Enler or Space Execute die highlighted function unless on a text entry field; if in 
a text entry field, insert a space above the cursor. 

Insert For .text entry only: toggle between character insert and overtype 
mode. 

Delete For text entry only: delete die character above die cursor. 

llackspace For lcxt entry only: delete lhc characler to die left of die cursor. 

llome. End For teitl entry only: move tlie cursor lo llie beginning or end of 
lhe line, respectively. 

Tab, Shift-Tab For dialogue boit only: move die selection highlight lo d,e ,iext 
or previous field, respectively. 

~. ~ Cursor Arrows Move cursor or menu highlight bar lo left or right: this will drop 
down tl,e adjacent menu if al die next level below main menu. 

l, J, Cursor Arrows Move cursor or menu highlight bar up or down. 

Clrl-J. K, II, or L Move cursor up, down. left, or right, respectively, in remote 
mode. 

Pg Up, Down Scroll lhrough text or list fields a screen al a tin,e. 

I lighlighted C11aracter Press die corresponding key to invoke a menu selection. 
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Remote Operation 
As described in the low-level operation and configure menu chapters, you 
may operate KickStart 2 in remote mode via a terminal or computer 
connected lo a serial port. Since nonnal terminals do not have cursor 
control arrow keys, KickStart 2 accepts control characters instead of arrow 
keys to move the cursor in remote mode (see Table l 6). Alt keys are 
ignored. All other keys function nonnaUy. 

J\,fa.king Menu Selections 
There are two ways to use the keyboard for menu selections: cursor control 
using the highlight bar, or key select using the highlighted character of the 
menu item. 

With the cursor control method, you press cursor control keys to move the 
menu highlight bar between menu selections. When the desired item is 
highlighted, press faller or spacebar to select that item. 

With the menu key select method you may press the key for the highlighted 
letter in the desired menu item for the lowest level of menu on the screen 
(the menu box in which the highlight bar is displayed). When you press the 
key, the corresponding item is immediately selected and executed. 

Once KickStart 2 has finished executing a function that you have selected, 
in most cases it retums to the main menu. 

Using Dialogue Boxes 
A dialogue box allows you to enter infonnation into a text entry field, or to 
select parameter items from several different fields of infonnation. 
Parameter items affect the way the dialogue box function,;. 

The current field will be highlighted. Press the Tab key to highlight the 
next field in a forward direction, or Shift-Tab to highlight and select the next 
field in a reverse direction. 

Ust a11d Text /Jispla_v Fields 
A list field displays a list of items from which you may choose a single item 
using the cursor :md Enter keys. A text display field shows text but does 
not allow you to select it. ll1e amount of information in the text or list can 
he so long that the field c.umot show all of it at the same time, but you can 
scroll the list or text up and down in the field and move the highlighted 
select.ion bar up and down in the list. 

Use the cursor and page keys to scroll the highlight bar up and down in the 
list, or lhe text or ltst up and down in the field of selections. 

Altemativcly, you may p!'l'ss thl' key for the first character in a selection 
name. ·n,e cursor will jump immediately in the list lo thl' first or next name 
that 11<.·gins with that characll'r. For example, if you press p while the 
selection har is on a name starting with m, the selection bar will jump to the 
first naml' starting with p. Each time you press p, the bar will go to the 
next name starting with p, or back lo the first if on the last n.une starting 
with p. 
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Text Entry Fields 
While entering information in a text entry field, you have normal editing 
capability. You may press backspace to erase the character to the left of the 
cursor, Delete to erase the character above the cursor, arrow keys to move 
the cursor, Insert key to toggle between typeover and character insert mode, 
and Home and End keys to move the cursor to the beginning and end of the 
line. Naturally, you will press Enter to accept the entry. 

PASSWORD PROTECTION 
KickStart 2 allows you to run tests and perfonn other operations that can 
disrupt the configuration of your system or destroy data on your disk drives. 
However, it also offers protection by requiring a supervisor password entry 
before performing the operation. When requested, you must enter it exactly 
as it was originally stored. If you forget it, you will not be able to execute 
those secure functions unless you remove the battery from KickStart 2. 

The security menu allows you to change the password from the default to 
any other password you like. If you don't want an unskilled user to run 
KickStart 2 and ri,;k damaging data or changing t11e configuration on your 
computer, you should change the password. If you are a technician 
pennanentJy installing KickStart 2 on a user's computer, you may want to 
change the password so that only you can run the destructive tests. For 
more information, read the security menu chapter. 

MAIN MENlJ STRUCTURE 
KickStart 2 performs the following major functions, and menu items are 
there to support them: 

Boot 
Configure 
Security 
Diagnostics 

Quit the menu and continue the boot process 
Lets you configure and save KickStart 2 setup 
Allows you to set up password protection 
Enable test mode, select and run diagnostic tests 

The remaining chapters of this manual discuss all the items in U1e subrnenus 
invoked when you select any of the above main menu items. However, they 
do not describe each arid every dialogue box or selection because those are 
self-evident when you are running the program. TI1e topics will explain the 
significance of the selections and bow they apply to your testing or usage 
situations. 
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INTRODUCl'ION 
This chapter describes the Configure menu functions that allow you to 
change the configuration of KickStart 2. Whenever you change a 
configuration item, KickStart 2 stores the new configuration in the battery­
backed RAM on KickStart 2 it-relf. As a result, the next time you run 
KickStart 2 it uses the most recent configuration you set up. 

Th~ Configure menu offers you the following selections to set up: 

Assign port addresses 
Set test results/activity log 
Memory si7.e 
Set real time clock 
Remote configuration 
Bypass menu 

The supervisor password is required for assigning port addresses and 
configuration of remote operation. 

ASSIGN PORT ADDRESSES 
This menu selection allows you to set up the on-board serial and r.arallel 
ports for proper operation. 111c KickStart 2 1/0 controller is versatile, and 
can select any 1/0 address available to the 8-bit slots of the computer as the 
assigned control channels for the serial and parallel ports. Possible 
selections and defaults are ac; follows: 

Serial port I address: 3F8 (COMl) 
Serial port 2 address: 2F8 (COM2) 
Parallel port address: 378 (LPTl) 

You may use this menu to acisign the serial and parallel devices lo any 
standard port address, or to disable them. Press space to select the next 
value for a given port, Tab or down arrow to select the next port, and Enter 
to save lhc sclccl.Jons shown and exit to the main menu. 

Either serial port may be 3F8 (COM 1), 2F8 (COM2), 3E8 (COM]), 2E8 
(COM4), or disabled. COMI and COM3 share IRQ4, and COM2 and 
COM4 share IRQ3. The ports may not share the same address/interrupt 
assignment. 

The parallel port may be 378 (LPTI), 278 (LPT2). 3BC (LJYf3), or disabled. 
If disabled. lhe port addresses may be used by any other 1/0 devices in the 
system. If these are the only serial and parallel ports, and you have disabled 
them, the tests will not log results to a printer or run in remote mode. 

When you have assigned the COM ports, KickStart 2 aulomalically sels their 
default operating parameters as follows: 

Baud rate: 9600 
Data bits: 8 
Parity hits: none 
Stop.hits: I 
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The remote operation configuration parameters let you change the defaults 
for the remote operation port. Defaults are saved in saved into KickStart 2 
CMOS RAM and used as initialization defaults. 

TEST RESULTS/ACTIVITY LOG 
This selection aUows you to tell KickStart 2 whether and where to print test 
results. By default, KickStart 2 sends its results only to the console and its 
hexad~cimal di<;play. Menu choices are: 

Log to serial port 1 
Log to serial port 2 
Log to paraUel port 
Log to console 
Log summary/detailed 

When enabled, the detailed log print,; the name of every test that is executed 
(including every pass), its time and date, and its results. By contrast, the 
summary only (>rtnts the test name, time and date of the last pass of a test, 
the number of tunes the test ran, its duration, and the number of passes and 
failures. Both cannot be enabled at the same time. You may enable none, 
one, or all of the devices. If you log to the serial port used for remote 
communication, tl1e test results will disrupt tl1e appearance of tl1e menu 
screen. 

MEMORY SIZE 
This menu selection allows you to enter tl1e amount of memory installed in 
the system: 

Base Memory 
Extended Memory 

Base memory is the amount actually instaUed in tlie lower 640K range tJ1at 
DOS and its applications usually run in. Extended memory is the amount 
actually installed in the range at IM and above. There is no entry for 
expanded memory because KickStart 2 cannot test it since drivers are not 
loaded until after DOS boots. The default values are taken from system 
CMOS RAM. If those values are incorrect, you must enter the correct 
values here. Entering tliem will not affect tl1e CMOS RAM values. 

KickStart 2 uses tJ1e values you enter liere as the total amount of memory 
to test when running the memory test<;. If you enter values less than the 
amount installed, KickStart 2 will test only tlie amount entered. If you enter 
values more tllan the amount installed, the memory test will fail upon 
attempting to test tlie empty area. 

REAL-TIME CLOCK 
This menu selection displays the current values of the built-in KickStart 2 
real-time clock (RTC) and allows you to change tl1em. The clock's time 
and date are logged as part of tJie test results when results logging is 
enabled. 
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Select.ions are ac; follows; use up and down arrow keys to highlight a licld, 
then type its new value and press Enter to save it in KickStart 2's RTC. 

Year 
Month 
Day 
Hour 
.Minute 

l{EMOTE CONFIGURATION 
This menu selection allows you to operate KickStart 2 by remote control via 
whichever serial port is assigned to COMl. You may switch from local to 
remote operation during the current session, and you may set up a modem 
initialization string to be sent before switching. 

Menu selections and default values are: 

COMJ baud rate 9600 
Parity bits none 
Stop bits -I--
Data length T 
Modem initialization ________ _ 

Remote operation 

Parameter Enlry and Storage 
You may use up and down arrow keys to move up and down in the menu. 
You may change the default COM port values, and key in a modem 
initialization string if a pair of modems is to be used to interface the 
computer under test with a remote tem1inal or computer. Once you have set 
all parameters, they are saved into KickStart 2 CMOS RAM and used as 
initialization defaults for remote operation. 

Clrnrnclerislics of Remole Operation 
While in local mode KickStart 2 displays everything on the local console 
and responds to input from the local keyboard, but does not interact with the 
n·mote tl·rminal. If you highlight the Remote operation menu item and press 
Enter, KickStart 2 will require you lo enter the supervisor password, prompt 
you to make sure, display a message identifying its new mode, and switch 
lo remote operation. KickSlart 2 will send the initialization string to the 
serial port upon entering remote mode. 

Because of the danger of locking up the system and having to remove the 
cover if you inconectly enter remote operation, and because or the risk or 
data loss in allowing an unauthori1.cd local operator to control the system, 
KickStart 2 requires the local operator to enter the supervisor passwonl 
before being able to enter remote operation from the menu. 

Once you select remote, you arc not then allowed to switch back lo local. 
Only the operator al the remote terminal can switch KickStart 2 back lo 
local operation. While in remote mode, KickStart 2 displays all menus on 
the remote console, and nothing on the local one. II assumes the tenninal 
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or computer can send and display the standard ASCII character set, and 
behaves like a standard ANSI or VT 100 tenninal. For use of the keyboard, 
see the menu system chapter. 

If you enter remote and no tenninal is attached, or if you have set up an 
incorrect modem initialization string or incorrect serial port parameters, then 
the only way to switch back to local is to tum system power off and back 
on. 

Remote Selection Via Switch 
The position of the KickStart 2 switch used for remote (see die chapter on 
low-level operation) detem1ines the default power-on state of operation, and 
it overrides the remote mode menu selection. If it is set to remote at power­
on initialization, KickStart 2 wiU assume die tenninal or computer is 
attached, and it will send all menu and display infonnation through the serial 
port. If nothing is attached, or if port parameters have been set incorrectly, 
you must set the switch for local operation and reset the system or cycle 
power. When the remote switch is on, it is not possible to use the menu 
system to switch to local mode. 

BYPASS DIAGNOSTICS 
The Bypass Diagnostics menu selection is a toggle function, so it is enabled 
or disabled each time you select it; when it is in bypass mode, an X is 
displayed to the let\ of the menu item. In bypass mode, KickStart 2 will not 
start up the menu system the next time you reset or power-on the computer. 
Rather, it wiU display a message for a few seconds requesting you to press 
Escape to enter the menu system. If you do not, it will request you to enter 
the user password in order to boot the operating system. 

This menu-based bypass is different from the hardware-based bypass that 
you can enable with a KickStart 2 switch setting. See the installation 
chapter for more infonnation on that switch. 



SECURITY MENU 
INTRODUCTION 
This chapter describes the Security menu 
selection and explains how to use its functions 
to set up passwords. It also explains how the 
pa-;sword protection mechanism works when 
fully implemented. 

MENU SELECTIONS 
This" menu allows you to select one of the 
following types of passwords to change: 

User 
Supervisor 

The default user password is empty (blank); the 
default supervisor password is LANDMARK 

PERMISSIONS_ 

Who is a lJscr? 
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' 
A user is anyone allowed to boot the system and run diagnostics. A user 
must enter the correct user password in order to perfonn those functions. 
A user may change the user password. Ir the user password is blank, then 
KickStart 2 docs not request a user password for functions that normally 
require one. This allows KickStart 2 to be installed in a system and to 
impose no nonnal user security functions on it. Again, a user password is 
required to: 

Run diagnostics via KickStart 2's menu system 
Boot the operating system. 

Who is a Supervisor'! 
A supervisor has all the pennissions of a user, plus more. The supervisor 
may also use the menus to switch the system mto remote mode and run 
destructive tests. 111e supervisor may view and change the user password. 
This will prevent the user from booting the system unless the supervisor tells 
the user what the pa-;sword is. Even if the supervisor pa,;sword is blank, 
KickStart 2 will re<1uest a supervisor password entry for functions that 
normally require one. If it is blank, then the user need only press Enter to 
simulate entry of the password. Again, a supervisor password is required 
lo use the menu system to: 

rormat or run destructive tests on a hard disk 
Change serial or parallel port configuration 
Invoke remote operation. 
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NORMAL REQUEST Oi• PASSWORD 
KickStart 2 automatically requests you to enter appropriate password when 
required for any of its functions. n,e pa~swonl is a displayable case­
sensitive string of up lo 8 characters. Displayable means any character with 
an ASCII value greater than 32 (space) and less than 127 (DEL). Case­
sensitive means upper and lower case characters are seen as different 
characters (e.g., AA i~ different from Aa). 

When· you enter the password, KickStart 2 encrypL~ it and compares it lo the 
encrypted pa~sword stored in KickStart 2 CMOS RAM. If they arc the 
same, you may execute the selected function. If they are not, KickStart 2 
will not aUow you to execute the function. 

If you change the passwonl, you must remember it in order to execute 
password-protected functions, including entry of a new password. H you 
forget it, you will not be able to execute those lunctions, and you must 
remove KickStart 2 from the system and remove its battery iu onler to force 
KickStart 2 to "forget" the password. 

How lo l]rnnge (he Password 
To change the pa~sword, select the appropriate menu item and enter the 
current password when prompted by the display. As soon as you have 
completely entered it, KickStart 2 encrypts it and saves it in CMOS RAM. 

IJef'aull Passwords 
The default user password is blank, so you are not required to enter it in 
order to hoot the system or run diagnostics. TI,e default supervisor 
password is LANDMARK, and you must enter it to perform destructive hard 
disk tests or J/0 setup, or remote tests. 

SECURITY VIOLATIONS 
KickStart 2 does not tolerate many mistakes when you are entering a 
password. If you enter it incorrectly once, KickStart 2 will display an alert 
message and beep. If you euter it incorrectly a second time, the system will 
beep raucously and tlash a large security violation message on die screen. 
If you enter it incorrectly a third rime, KickStart 2 will reset the computer 
and make you wait 5 minutes before being allowed to reboot it. 

SECURITY FOR APPLICATION PRO(;ttAMS 
Application programs can call a KickStart 2 finnware routine, p.t~s it a 
password with security level (e.g., user or supervisor) and security handling 
parameter, and receive an OK or NOT OKAY response from die routine. 

If the response is not okay, the application can take appropriate action, such 
as hy shutting down the program and not allowing the user to operate the 
program. 

The application may also read the settings of the KickSrart 2 switches in 
SW2 arKI behave according to the settings. For example, a systems 
integrator or sortware manufacturer that bundles KickStart 2 with an 
application or system can set a different serial number on each KickStart 2, 

I : 
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and refuse to operate if the setting is not correct for that specific system or 
application. In order to do this, the Kick.Start 2 Remote switch and test 
number switches must be off. 

If you are a potential OEM customer, contact Landmarlc for more 
infom1ation on these features. 
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DIAGNOSTICS MENU 
INTRODUCTION 
This chapter describes all the diagnostic tests 
that prove your system is working correctly. If 
a test fails and you are a technician, refer to the 
troubleshooting aids chapter for remedial 
suggestions. This chapter assumes you are 
familiar with use of KickStart 2 switches and 
setup as described in the low-level operation and 
configure menu chapters. 

Advanced Diagnostics with PC Probe 
If you want to run advanced diagnostics and 
additional utility functions under DOS, we 
recommend you obtain Landmark's PC Probe 
software package. It is the perfect complement 
to KickStart 2, and it is designed to produce 
results for both the technician, and the less 
technical end user. Contact Landmark for more 
infonnation and immediate attention. 

KickStart 2 
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Results Log 
You may configure KickStart 2 to print summary or detailed test results. 
See the configure menu chapter for more infmmation. 

TEST NUMHERS AND NAMES 
Table 17 lists all the tests that KickStart 2 can run. Each test has a number 
associated with it. When you are using KickStart 2 to select a test to run, 
the test number in the table is the value to set on the switches. It is also the 
value that can be shown on the KickStart 2 hexadecimal display while the 
test is running. Refer to the low-level operation chapter for more 
infonnation. 

Hatch Testing 
In order to facihtate bum-in testing over a period of time, some tests are 
pre-organized for your convenience into groups of tests called batches, a~ 
shown at the end of Table 17. To run a batch test, select it from the 
diagnostics menu as you would any other test. You may also set the batch 
test number on the KickStart 2 switches just a~ you would any other test 
number. You may even build a custom batch test and save it in KickStart 2 
CMOS RAM to be run automatically after power-on initialization. Any tests 
requiring loopback plugs or diskettes will fail unless those items are installed 
properly before starting die test. • 

TEST CONTl{OL 
KickStart 2 gives you a variety of ways to control test execution, con~isting 
of bod1 Diagnostic menu selections, and on-board switch settings. We 
recommend you become familiar wid1 switches a~ described in dte low-level 
operation., and setups in die configure menu chapter, before continuing with 
this chapter. 
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Table 17. Diagnostic Test Numbers and Names 
Test# Test Name 

00 No lest 

SYSTEM BOARD TESTS 

01 80x86/8 Central Processor (CPU) 
02 80x87 Math Coprocessor (NPU) 
03 CMOS Real Time Oock 
04 Speaker 

l/0 CONTROL TESTS 

06 8259 Interrupt Controller 

07 8253/4 IRQO 
08 8250/16450 IRQ4 

05 8237 OMA Controller 
MEMORY TESTS 

10 Data Li.Jie Test 
II Parity Test 
12 March Test 
13 Ualrow I Test 
14 Ualrow 2 Test 
15 Ualrow 3 Test 
16 Galrow 4 Test 

17 Galrow 5 Test 
18 Refresh Toggle 

19 Refresh Bandwidth 
IA Refresh Rale 

1B Exlcnded Memory Test 
VIDEO BOARD/MONffOR TESTS 

IF CRT RAM 
24 Video Mode 

KEYBOARD TESTS 

20 84-Kcy 

21 IOI-Key 
FLOPPY DRIVE TESTS (3x=A:, 4x=B:) 

30 Formal Random 

31 Write Random 

32 Read Random 

JJ Seek Random 

J4 Format Entire 

35 Write/Read Random 
1 IARD DRIVE TESTS (Jx=C:, 4x=D:) 

39 Format RarKlom 

JA W rile Random 
JB Read RarKlom 

JC Write/Read/Compare Entire 
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Table 17. Diagnostic Test Numbers and Names 
Test# Test Name 

JD Write/Read/Compare Track 0 
3E Format Entire (Interleave "' 2) 
3F Park Heads 

SERIAL PORT TESTS (5x,,,COMI, 6x,,,COM2, 7x,,,COM3, 8x,,,COM4) 

50 Data Linc 
51 A.~ynchronous l/0 

PARALLEL PORT TESTS (5x,,,Ll7fl, 6x,,,L17f2, 7x,,,L17f3) 

58 Data Linc 
59 Command Linc 
5A DATA to STAlUS 
SB DATA to COMMAND 
SC Toggle line 

8930 ErtlERNET TEST 

90 West.cm Digital WD 8003 family 
91 National Semiconductor Ethernet 
92 Novell NE l()(XI family 
93 3-COM EthcrCard 

BAT<-11 TESTS 

E0 All possible tests except custom batch 
El System board 
E2 1/0 control 
E3 Main and CRT memory, not including Galrow 
E4 Main and CRT memory, including all Galrow 
E5 All floppy drives 
E6 Aoppy drive 0 (A:) 
E7 Floppy drive I (B:) 
ER All hard driveR 
E9 Hard drive 0 (C:) 
EA Hard drive I (D:) 
EB All parallel port~ except log port 
EC Parallel port LPTI 
ED Parallel port LPT2 
EE Parallel port LPI3 
EF All serial ports except log / remote port 
FO Serial port C,UM I 
Fl Serial port COM2 
F2 Serial port COMJ 
F3 Serial port C,UM4 
1'4 All possible Ethernet 
FF Custom Batch Test 
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Test Looping and Uuration 
TI1e test duration dialogue box appears after you select a test to run. For 
most tesL~, it allows you to select how much you want to run it: 

Continuous 
Timed 
# Passes 1 

Continuous is the default, and it causes any test you select to run 
continuously. If you select# Passes, you may then enter a pass count, and 
the test will execute that many times and stop. Tiie default pass count is I. 
If you select Timed, you may then enter the amount of minutes to run the 
test, up to 59,999 minutes (1000 hours, or 41.7 days). The test will run that 
long and stop. 

Running a test in a loop allows you to stress-test the circuit, and it lets you 
check the Test Fail LED for evidence of intermittent failure. See the 
configure menu chapter for more information. 

Stop on Error 
Batch, timed, continuous, and multiple J?a8S tesL~ aUow you to select stop on 
error or not. Unless stop on error ts enabled, an individual test that 
encounters an error will log the result and continue to completion. Under 
no circumstances will KickStart 2 intentionally stop an individual test until 
it completes. With stop on error enabled, either via the menu system, or via 
KickStart 2 switches, a failing set of tesL~, either batch or multiple passes, 
will stop immediately after the test has finished running and it has logged 
the results. 

Sometimes, it is important in the testing or troubleshooting process to stop 
a looping test or batch of tests when an error occurs, rather than to let it run 
through to completion. For example, there is no point in running a bard 
disk fonnat test when tlie controller is failing. 

Errors and What t.o Do about Them 
When a test fails, it will display an error code on the KickStart 2 LEDs, 
display an ermr message on tl1e console (local or remote, if connected and 
in operation), light the KickStart 2 Test Fail LED, arKI run to completion. 
tr you want to run the test repeatedly, you may select either the menu 
method to run a given number of passes or amount of time, or tlie switch 
method of continuous looping on KickStart 2. 

The switch method and use of the LEDs are described in the chapter on 
low-level operation. Refer also to the troubleshooting aids chapter. 

I low lo I lalt a Test 
To halt a test, press Esc. In general you cannot halt a short test in progress, 
hut Esc will halt a series of tesL~ running in a batch or loop, after the 
currently executing individual test is finished. Longer tests are always able 
lo halt. Upon being halted, the test returns you to the menu. 
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Remote Testing 
The configure menu chapter describes how to set up remote operation, and 
the menu system chapter describes remote use of the menus. During remote 
operation, KickStart 2 will not test the display, keyboard, serial port used for 
communication, or serial or parallel port used for logging. Any tests 
requiring loopback plugs or floppy diskettes will fail unless they are already 
installed. 

DIAGNOSTICS MENU 
The diagnostics menu provides the following categories of tests to run, and 
subsequent topics describe them in detail. For assistance in troubleshooting 
any errors that occur, refer to the chapters on low-level operation and 
troubleshooting aids. 

System board tests 
1/0 control tests 
Memory tests 
Video tests 
Keyboard teslc; 
Aoppy disk tests 
Hard disk tests 
Serial port tesLc; 
Parallel port tests 
Ethernet tests 
Batch tests 

SYSTEM BOARD TESTS 
These diagnostics check the circuitry typically found on the system board, 
sometimes referred to as the motherboard. Test failures are displayed on t11e 
screen. If enabled tlley are sent to the printer or a disk file. 

80x86/8 Central Processor (CPU) 
Thie; test checks the internal circuitry of the CPU chip, including registers, 
execution of the instruction set, and some communication with external 
circuits. It works witll 8088, 8086, 80188, 80186, 80286, 80386, 80486, and 
truly compatible processors. 

80x87 Math Coprocessor (NPlJ) 
Tests al) of the floating point number translation, arithmetic, and 
transcendental function instructions, as well as register trarLc;fer and data path 
integrity. Works witl1 8087, 80287, 80387, and all truly compatible mat11 
chips, including the circuitry built into the 80486 processor tllat contains an 
integrated math chip. 

l:MOS Real Time Clock 
Tests the ability of the Real Time Clock to hold and increment time and 
date accurately. 
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Speaker 
Tests the ability of the 8253/4 timer (and in XTs, the 8255 programmable 
peripheral interface) circuitry controlling the system beeper to function 
properly and accurately. You will hear a short series of beeps if it is 
functioning properly. If you do not hear the beeps, the speaker may be 
disconnected. No error message will be displayed. 

1/0 CONTROL TESTS 
This category of tests checks out circuitry that is normally contained on add­
in 1/0 cards that flug into the computer s expansion card slots. Because of 
the high level o circuit integration into powerful computer chips, many 
modem computers have the circuitry included on the motherboard. Where 
possible, KickStart 2 automatically detects the presence of a controller for 
an 1/0 device and will not allow you to run the corresponding test if the 
controller is not installed. 

Interrupts 
These tests check the 8259A PIC (programmable interrupt controllers) and 
associated circuitry. Various circmts send interrupt signals to a controller 
which prioriti7.es them and interrupts the CPU wid1 a request to pay attention 
t.o an 1/0 devic.e or other circuit. The XT uses only one 8259A, while the 
AT uses two. 

C,mtrol/er 
This tests the ability of the 8259 programmable interrupt controller to 
recognize interrupts arkl prioritize them properly, and the ability of the 
system to issue and recogni7.e the non-maskable interrupt. A normal XT 
contains 8 IRQ (interrupt request) signal lines, while an AT contains 16. 
Most of d1cm are not used 

Aside from the standard IRQs, KickStart 2 has no way of knowing whedler 
special controller cards are installed that can issue IRQ signals, nor how lo 
get them to do it. The other tests in this set do check the standard ones. 

IRQO 
This test checks the proper functioning of the XT's 8253 or the AT's 8254 
timer, and its ability to issue interrupts properly. 

IRQ4 
This test checks die ability of 8250 or 16450 serial port COM I to issue 
interrupts. You must attach a serial JXlrl loopback plug onto the COM I 
connector al die rear of d1e computer before executmg the test. See the 
Accessories chapter for more infom1ation on loopback plugs. 

825]/4 Counter-Timer 
This test verifies the functionality and accuracy of the counter timer chip. 
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8237 IJMA Controller 
This test checks the proper functioning of the 8237A Direct Memory Access 
controller registers and related data path. KickStart 2 cannot test all DMA 
channel control signals because DMA Request signals can onJy be issued by 
special 1/0 controller cards, and KickStart 2 has no way of knowing whether 
such cards are in the system nor how lo get them lo issue the request. The 
onJy standard 1/0 device that uses DMA in an AT-style computer is the 
floppy controller, which is tested elsewhere. This test does check internal 
operations of the DMA controller chips. However, because of the difference 
in system designs, it does not test memory-to-memory DMA transfers. 

MEMORY TESTS 
The RAM tests check the proper functioning of 
the memory chips, address circuitry, and the 
data path into and out of memory. 

The Data Line, March, Long/Quick Parity, and 
Galrow tests are run onJy on base memory 
(RAM in the lower 640K). For these tests, 
KickStart 2 moves data from the area to be 
tested to a safe place in memory, runs the test, 
then restores the data to its original location. 

Data Line Test 
This test checks the integrity of the data path 
into and out of memory by writing and reading 
ones, then 7..eros. 

Paritv Test 
This test checks the ability of the parity generation circuil.ry to generate a 
correct parity bit. A rarity bit exists for every byte in memory to ensure 
that an even number o I 's is stored in every address. If one of the data bits 
is stored incorrectly, then when the value is read, the parity checking circuit 
will find incorrect parity, and will generate an error. 

March Test 
This test writes, then read~ a pattern of 0000000 I, with the 1 moving to the 
left on successive writes, then repeats the process with 11111110, moving 
the 0 to the left on successive writes. This test checks the ability of 
memory cells not to affect nor be affected by the status of adjacent cells. 

Galrow Tests 
The 5 Galrow tesL~ are extremely time-consuming, requiring several hours 
to run completely. They are exhaustive tesL~ that verify the integrity of the 
memory read/write and addressing circuitry or the entire system, 
concentrating on the lower 640K. Based on modem computer science 
testing algorithms, they perform the most thorough and comprehensive 
diagnostic checkout or combined memory circuitry available in any popular 
diagnostic product. Faulty address decode circuitry can cause apparent 
memory failures that don't exist, but Galrow tests will catch the bad address 
decoders. 
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Galrow tests arc separated into 5 tests, each of which checks a different 
128K block of memory, as follows: 

Galrow 1 - 0 to 128K 
Galrow 2 - 128K to 256K 
Galrow 3 - 256K to 384K 
Galrow 4 - 384K to 512K 
.Galrow 5 - 512K to 640K 

Each test writes a unique data pallem lo a base addn~ss in its 128K block, 
then read<: it to ensure its value has not changed after each write-read­
compare of another unique pattern to each other address in the entire range 
of installed memory, including extended memory. Then, it increment<: the 
base address and repeats the o~ration. While the test is running, it displays 
a progress indicator so you will know it has not halted. 

You especially need to run Galrow test<: if you detect failures with the other 
memory tests, or you want to run exhaustive tests of address dec<Xle ,md 
memory circuits for bum-in or quality assurance verification. Galrow is an 
excellent all-around group of memory tests because each test verifies the 
entire memory while focusing on one 128K block at a time. It is very good 
for finding intcnnillent memory problems. 

Some users may have a tendency to complain that the Galrow tests take too 
long to run, but in doing so they can overlook the main reason for Galrow. 
When you want a thorough bum-in and intermittency check of your 
memory, nm Galrow for some hours or days. If you want a faster but less 
brutal check of your memory, run one or more of the other tests. 

Refresh Toggle 
This test verifies that the memory refresh circuitry is generating the signals 
necessary to prevent the motherboard's dynamic random access memory 
(DRAM) from losing (or forgetting) its contents. The DRAM is used in the 
computer's base memory, extended memory, and expanded memory. 
DRAM will lose their contents if they aren't read every few microseconds. 
The refresh circuitry perfonns a simulated read between normal memory 
reads in order to keep the data alive and "refreshed". If the refresh circuitry 
fails or operates marginally, data "dropout" (occasional missing bits) or 
complete memory loss can occur. 111e refresh toggle test verifies that 
refresh signals arc occurring. 

Refresh Bandwidl h 
This test progr:uns the refresh controller to its 5.3% bandwidth limits 
acconling to IBM technical reference manual specifications, ,md verifies that 
memory loss docs not occur at those limits (between 14.32436974 and 
15.9277] I 09 microseconds). 111is guarantees that incrementing the refresh 
address every 15 microseconds, and executing 5 clock cycles will refresh the 
entire memory. 
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Refresh Rale 
This test measures the actual time between leading edges of memory refresh 
pulses. 

Exlended Memory Tesl 
Extended memory is the range of linear memory that resides above the first 
megabyte of address space in the computer. There is no extended memory 
in a PC or XT because their 20-bit address bus cannot access above IM 
(megabyte). An AT or compatible can access up to 16M of total memory 
via its 24-bit address bus, ISM of which can be extended memory, mounted 
either on the motherboard or on one or more cards plugged into the 
computer's expansion slots. 80386 and 80486-ba<;ed AT compatibles can 
address up to 4G (gigabytes), but require a specially modified bus with 8 
additional address lines. 

The extended memory test checks all available (unused as detem1ined via an 
Interrupt 15 query) extended memory, but is not as exhaustive as the base 
memory tests. It writes then read<; a data pattern to each location in 
extended memory, then verifies that the data written is the same a<; the data 
read. It makes no attempt to save any data already in memory that is 
unused. The test is well-behaved and does not interfere with 80286 
protected mode operation, nor 80386 Virtual 86 mode operation. 

Expanded Memory Test 
KickStart 2 does not test expanded memory because there is no way to 
detect its presence until DOS is loaded. 

VIDEO HOARD/MONITOR TESTS 
These tests allow you to check functionality of both the video adapter and 
the monitor. They operate with either monochrome or color system using 
popular monochrome, Hercules, color graphics (CGA), enhanced graphics 
(EGA), and video graJ?hics array (VGA) adapters, a<; well a'> monochrome 
and color analog, digital, and multiple scan frequency monitors. 

CRT RAM 
This test writes, then reads at least the 16K display memory area on 
standard video adapters, and verifies that memory works properly. 

Video Mode 
This selection allows you to select any video mode that your video system 
can display, then to test all character generation, character attributes, 
foreground / background color generation and purity, dot and line matrix 
drawing isotropy and linearity (equaHty of spacing, distance, and 
straightness), and graphics drawing capability. 

You can use this Jest to verify I.hat your monitor is properly adjusted, for 
image size and position, color purity for the color guns, presence of all 
pixels, and pincushion (tendency of the picture to bow at the edges). You 
can also use it to verify that monitors have the ability to display properly in 
all video modes with a given video adapter. For exan1ple, some video 
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adapters do not properly compensate for monitor characteristics, causing 
some images to be displayed off center. 

Because of KkkStart 2's ability to detect all popular super VGA adapters 
and exercise all of their character and graphics modes, thio; is one of the 
most comprehensive video exercise tests available in any test program. 

Kl<;YBOARD TESTS 
You may select either the original 84-key AT-compatible keyboard, or the 
IOI-key enhanced AT-style keyboanl. 

These tests display a keyboard map, then allow you lo press each key on the 
keyboanl and receive verification on the display that you pressed that key 
and none other. You must press each key in sequence as the display shows 
you. The test verifies that the correct key code was generated by the 
keyboanl for each key you pressed. 

You may press Ctrl-E.o;c to abort the test. This test is disabled during remote 
operation because the remote user cannot press the keys on the local 
keyboanl. 

FLOPPY DISK AND DRIVE TESTS 
These tests verify that the floppy controller and drive function eroperly. 
You are required to put a freshly formatted floppy diskette (a 'scratch" 
diskette that does not contain data you care to retrieve) into the drive. The 
scratch diskette must be fully formatted so that it will not cause errors from 
an attempt to read, write, or seek to an unformatted area of the diskette. 

Ir KickSlart 2 detects tJiat you are using a low density diskette in a high 
density drive, it will perfom1 low density operations. If it cannot detect the 
dem;ily of IJ1e diskette, and you are testing in a high density drive, it will 
assume you are working with a high density diskette. If you use a low 
(double) density 5.25-inch diskette (360K) in a high density drive, you are 
risking significant errors because such diskettes are not intended for use in 
those drives. 

To avoid confusion, we recommend IJ1at you acquire and label both high and 
low density scratch diskettes for use in testing floppy drives, and keep them 
with your diagnostic test accessories such as the manual, loopback plugs, 
and so on. 

The tests destroy data on the diskette. You cannot run the destructive tests 
unless you enter the correct password. Refer to IJ1c Configure chapter for 
more information on passwords. 

I kad Cleaning and Alignment 
II is important lo realize that noppy subsystem emus can also be caused by 
dirty heads and misaHgncd intemal drive mechanisms. KickStart 2 can test 
the drive for funclionalily, but not for proper alignment and noise 
interference. For this reason, we recommend that you llurcha,;e Landmark's 
Alignlt1 M floppy drive maintenance kit. Alignll conlams a patented floppy 
drive alignment lest diskette that is highly accurate (to near-laboratory 
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standards), dry-lubricated head cleaning diskettes, and professional quality 
test software. Alignlt is a DOS application program. 

Format Random 
This test fonnats 8 randomly selected tracks and verifies each track to 
ensure it was fonnaued properly. 

This is not a DOS fonnat operation because it does not write a file 
allocation table onto the diskette. Therefore, you cannot format a diskette 
with this test and then use it to hold DOS files. You must reformat it under 
DOS in order to store DOS files on it. 

Write Random 
This test writes a data pattern to 8 randomly selected tracks on the diskette 
and verifies that it did not cause any write errors. 

Read Random 
This test reads 8 randomly selected tracks and verifies each track to ensure 
it was formatted properly. Optionally, you may elect to read the entire 
diskette. In this case, the test begins at track O and proceeds inward to the 
last track. The tracks must have been previously fonnatted, either under 
DOS or using the Format all tracks menu selection. The test does not affect 
any data on the diskette. 

Seek Random 
This test commands the heads to seek to 8 randomly selected tracks on the 
diskette and verifies that it reached the proper track each time. 

Format Entire 
This test is identical to the fonnat random test, except that it fonnats the 
entire floppy, starting at track O and going to each track in sequence to the 
innem10st track. After if fonnats a track, it reads the track and verifies that 
it was formatted properly. 

This is not a DOS fom1at operation because it does not write a file 
allocation table onto the diskette. Therefore, you cannot format a diskette 
with this test and then use it to hold DOS ftles. You must refonnat it under 
DOS in order to store DOS files on it. 

Write/Read Random 
This test writes and then reads 8 random tracks on the diskette. At each 
track the test compares the data read with that written, verifying they are the 
same. The diskette must have been entirely formatted or this test will fail 
when it attempts to write on an unfonnatted track. 

HARD DRIVE TESTS 
Most of the bard drive tests destroy data on the drive; the read and seek 
tests do not. You cannot run the destructive tests unless you enter the 
correct password. Refer to the Configure chapter for more infonnation on 
passwords. Even if you know the password, plea~ heed the following: 
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DO NOT RUN WRITE OR FORMAT TESTS UNLESS IT 
IS OKAY TO DESTROY DATA ON THE DRIVE! 

The tests are ideal to run on a brand-new MFM (modified frequency 
111odula1ion) or RLL (run-length limited) hard drive or on one that has given 
catastrophic data errors, forcing you to reformat it. After running the 
destructive random format, write, or compare tests, use the Fom1at Entire 
seleclion to perfom1 a low-level fonnat of your MFM or RLL hard drive. 

If you arc using any other kind of hard drive (such as SCSI, or ESDI), 
contact Landmark sales department for a recommendation of the best kind 
of low-level format to use. 

Formal Random 
DO NOT EXECUTE THIS FUNCTION UNLESS IT IS OKAY TO 

DESTROY DATA AND FORMATTING ON THE DRIVE! 

This lest is only guaranteed to work properly on MFM and RLL hard drives 
and other drives lhat can be fonnalled with nonnal BIOS Interrupt 13 calls, 
and contain accurate para111eters as poinled by lhe CMOS RAM into the 
BIOS disk parameler table. In particular, it will not work if the disk 
controlk'r BIOS performs seclor translation to compensate for the inability 
of BIOS or DOS to handle large drives or more than !024 cyli11dern. 

The tesl performs low-level formal using a 2-to- I sector interleave of 30 
randomly selected tracks. deslroying any dala on the tracks. Mem1while, it 
veri lies lhal the controller detects no formatting errors. By running the 
random format lest in timed batch mode for some hours, you c,m 
lheoretically evenlually fonnat all tracks. 

Write Random 
DO NOT EXECUTE THIS FUNCTION UNLESS IT IS 

OKAY TO DESTROY DATA ON THE DRIVE! 

This tesl writes a dala pattern 011 30 rando111ly selected tracks, destroying 
any dala already on each I rack. Meanwhile, it verifies that the controller has 
not detected a write error. The test works on any kind of drive that has 
been low-level formatted. By running the ra11do111 lest in timed batch mode 
for some hours, you can theoretically eventually test all tracks. 

Read Random 
This lest reads data from all heads on your choice of JO randomly selected 
tracks or all lracks. It does not affect m1y data already on tlK' tracks. 
Meanwhile, it verifies that the controller has not detected a read error. The 
test works 011 any kind of drive that has been low-level fonnatted. It is 
perfeclly safe to run on any DOS formatted drive. 

You can nm this ll'sl repcaledly in timed hatch mode for some hours to do 
a thorough test of the data areas 011 the drive. If tlK' test delects errors ,md 
it is an MFM or RLL drive we recommend you pcrfomt data revitalization 
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to refresh the infonnation on the drive and reduce the chance of errors. 
Data revitalization is available in Landmark's PC Probe test software. 

Format Entire 
DO NOT EXECUTE THIS FUNCTION UNLESS IT IS OKAY TO 

DESTROY DATA AND FORMATTING ON THE DRIVE! 

This menu selection performs a low-level format (and implicit fomiat test) 
of the entire hard drive. It is only guaranteed to work properly on MFM, 
RLL, and other hard drives that can be fonnalled with normal BIOS 
Interrupt 13 calls. It assumes that you have set up system CMOS RAM 
with the correct drive type (see the setup chapter for more information, 
including parameters for popular drives), and that the BIOS disk panuneter 
table contains accurate parameters for the type of drive in the system. 

The test will not work if the disk controller BIOS performs sector tram~lation 
to compensate for the inability of BIOS or DOS to handle large drives of 
more than I024 cylinders. 

The test first determines the optimum sector interleave factor to use on the 
drive by fonnalting the customer engineering (innennost) cylinder, and 
measuring the time required to read a track. It does thi~ repeatedly with a 
different sector interleave each time. It displays the interleave that gave the 
fastest operation as a recommendation, and allows you to enter the desired 
interleave factor. If you are attempting to fonnat an IDE drive, that drive 
will probably ignore the interleave factor and force it to I-to-I because IDE 
controllers usually buffer a track and thus transfer disk data at maximum 
speed. 

The test ignores any bad track or sector data that may be on the drive, 
including any sectors or tracks marked as bad in their headers. It performs 
low-level fomiat of all tracks, destroying any data on the tracks. It starts at 
track O and goes to each track in sequence to the innermost track specified 
in the BIOS disk parameter table. As it fonnats a track, the controller 
monitors the fonnat process to ensure that it occurs correctly and there are 
no errors. The test will log any errors repor1ed by the controller. By 
running the test for one or more passes, you can verify the integrity of the 
drive, but tlie test does not perform a comprehensive media analysis. 

You may use the error log as a list of defective tracks or sectors. The Lest 
will not mark such tracks or sectors as bad in tl1eir headers, nor in any other 
way. When you run DOS format on the drive, it will test each sector for 
errors, and it will identify the blocks or clusters they are in as unavailable 
in a record kept on the disk. If you want to have the actual defective track 
or sector headers marked as bad, contact Landmark's sales department for 
a recommended product. 

This format test will not write a partition or file allocation table onto the 
disk. You must pcrfom1 a high-level format for DOS, UNIX, or some otl1cr 
operating system before you can store files on it. 
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Write/Read/Compare Entire 
DO NOT EXECUTE THIS FUNCTION UNLESS IT IS 

OKAY TO DESTROY DATA ON fflE DRIVE! 

This test writes and then reads each track on the diskette, beginning with 
track O and progressing inward to the last track. At each track the test 
compares the data read with that written, verifying they are the same. 

The whole drive test takes much longer than the track O test. It is very 
comprehensive. It verifies that the system can correctly write and read data 
with each head on the entire track of every track on the drive. You can run 
the test in batch mode for some hours to exercise the drive thoroughly and 
test the entire disk surface. The test logs all errors reported by the 
controller, and all compare errors. 

Write/Read/Compare Track 0 
DO NOT EXECUTE THIS FUNCTION UNLESS IT IS OKAY TO 

DESTROY VITAL TRACK O DATA ON THE DRIVE! 

Th.is test writes data onto track 0, destroying whatever is there, then reads 
it back and compares it with what was written. If the data are the same, the 
test passes. This is a quick test to verify functionality or the drive and 
controller write/read capability. It is an important test because track O is 
where the partition table is stored. and if that goes bad, the drive will be 
useless for DOS or other operating system operations. 

Park Heads in Landing Zone 
This selection positions the bead assembly for the selected physical drive 
inward until it rest<; at the innermost cylinder. the head landing zone. The 
operation uses the landing zone cylinder reported by BIOS, so if that value 
is not correct for the drive, the heads will not be parked properly in the 
landing zone. 

You would want to park the head<; if you intend to move the computer. The 
reason is: if you bump or jar the computer, the heads on some hard drives 
c:m crash into the surface of the disk and damage it so that it cannot store 
or read data at that spot. 

Hard drive heads are never allowed to contact the disk surface. When the 
disk is spinning. they are pressed toward the surface of the disk, but they 
ride on a cushion of air. The landing zone is not used to store data, and so 
it is safer to the system if the heads accidentally contact the disk there rather 
than in the data area. 

The last thing to do before switching the computer's power off is to park the 
heads on all drives. Some nuxlem drives have built-in mechani<;ms to lock 
the head-; off the disk with power off. Park them to be sure. 
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8250/16450 SERIAL PORT TESTS 
These tests check the internal functionality of the 8250 or 16450 serial port 
controller chips, as well a~ the integrity of the drivers and connections to 
external serial devices. Some of the tests wiU prompt you to connect a 
loopback plui onto the parallel port connector at the rear of the computer. 
The plug is mcluded with KickStart 2 (see accessories chapter for more 
information). 

Once you have selected the test to run, the display allows you to pick a 
communication port such as COM l, 2, 3, or 4, based on what is installed in 
your computer. The tests are disabled for any COM port used for remote 
operation or result~ logging because that COM port must be used to 
communicate with the remote computer or printer. 

Uata Line (Internal Loo1>back) Test 
This tests the serial port controller chip circuitry, and interface between it 
and the CPU. 

Asynchronous 1/0 (External Loopback) Test 
This test~ integrity of drivers and external connections; it requires the serial 
port loopback plug. 

PARALLEL PORT TESTS 
These test~ verify the ability of the parallel ports to control a printer 
properly. The tests send various patterns of signals out the port in order to 
test it, so you should disconnect the printer cable from the port before 
running the test. Part of the test requires you to plug a loopback plug onto 
the parallel port connector at the rear of the computer. The plug is included 
with KickStart 2 (see accessories chapter for more information). 

Once you have selected the test to run, the display allows you to pick a 
parallel port such as LP'fl, LPT2, or LPT3, based on what is installed in 
your computer. The test is disabled for the parallel port used for results 
logging. 

Data and Command Line (Internal Loopback) 
These test~ verify that data and command signals sent to the parallel port 
control circuitry can be read back properly. 

DATA to STATUS and COMMAND Line 
These tests verify that data and control signals can pa~s out of the computer, 
into a loopback plug, and back into the computer properly, thus proving the 
external interface works. 

Toggle line 
This test verifies all signals not verified in the above test. 
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ETIIERNET TESTS 
There are a variety of Ethernet controller chips on the market, and an even 
greater variety of cards based on those chips. These tests check the basic 
functionality of those that use the National Semiconductor Corporation 
(NSC) 8390 chip, as implemented by both Western Digital and Novell. 

The tests check only internal 8390-based Ethernet adapter circuit integrity. 
If y<mr version also tests external data packet transfer capablility, a display 
message will request you to install a BNC loopback P.lug, described in the 
accessories chapter. A message wiU also notify you tf you have to change 
the 1/0 address of the Ethernet card in order for the test to run. 

If a loopback plug is required, before running the test you must disconnect 
the network cable from the back plate of the Ethemct card, and attach the 
loopback plug in its place. Before disconnecting the network cable, consult 
with your network supervisor to make sure it will not interfere with network 
operations. After co1mecting the loopback plug, run one of the following: 

-
Novell NE IOOO family adapters 
National Semiconductor Corp. Ethernet 
Westem Digital WD 8003 family adapters 
3-COM EtherCard 

When the test has fmished execution, remove the loopback plug, inform the 
network supervisor, and re-connect the network cable. 

HATCH TESTS 
This menu selection allows you to run a batch or group of several tests as 
if the group were an individual test. It also lets you setup and run a custom 
batch test. It displays another menu with the following choices: 

All possible tests except custom batch 
System board 
1/0 control 
Main and CRT memory, not including Galrow 
Main and CRT memory, including all Galrow 
Flopry drives 
Han drives 
Parallel ports except log port 

... Serial ports except log / remote port 
All possible Ethemet tests 
Create custom batch test 
Run custom batch test 

Selection of a single batch test displays a pass control menu that allows you 
to select continuous, timed, or# passes. lbe only exception is Run custom 
batch, which docs not allow you to select timed mode because timed mode 
applies only to the tests within a custom batch test. 

Furthermore, with one exception, after you select a pass control parameter, 
the menu system will ask whether you want the test to stop on error. 111e 
exception is when you are selecting tests to insert in a custom batch test. 
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In that case stop on error applies only to the custom batch test as a whole, 
and not to the tests contained within it. 

Any ti~e _a _batch of tests stops on an error, it will hav~ stopped at the end 
of the mdiv1dual test that caused the error before runmng the next test. 

All of the batch tests except custom are pre-defined as suggested by their 
menu entries. They run all tests in their respective main diagnostic menu 
except as suggested. You are assumed to have installed all loopback plugs 
on the serial, parallel, and Ethernet ports to be tested, and you are assumed 
to have inserted pre-fom1atted scratch diskettes into all the floppy drives to 
be tested. 

How to Create a Custom Batch Test 
To create a custom batch test, select the menu item with that name. The 
display will show a menu plus window on the right that allows you to place 
up to 20 test names in any order you like, and shows all the existing entries. 
The menu offers the. following selections: 

Clear all entries 
Clear one entry 
Create entries 
Exit batch setup 

The top two items allow you to clear one or all entries in the list of tests. 
When you select Create entries, the display will show a message at the 
bottom of the screen telling you that the system is in custom batch creation 
mode. While the system is in this mode, any tests you select from the menu 
system will go into the custom batch test list, and will not be executed 
immediately upon selection. You must press Esc from the main menu, or 
select the Exit batch setup item from the Setup custom batch menu in order 
to tenninate Create entries mode. 

While in Create entries mode, select a diagnostic test a'> you nonnally would 
for running a single test, and enter all the parameters required. Plea5e note 
that the parameters include # of passes or timed mode, but exclude 
continuous, since it would make no sense to make a test within a batch run 
continuous! y. 

When you have fully selected the parameters for the test, the display will ( ... 
prompt you to enter a position number, offering as a default the next empty 
posiuon, or the last position if none are empty. Type in any number from 
I through 20 and press Enter; the test name will appear in the appropriate 
slot in the custom window, overwriting any name already there. The system 
will return you to the main menu. 

Every entry you make is immediately saved in KickStart 2 CMOS RAM. 
It is okay to leave some entries blank, as KickStart 2 will simply ignore 
them when it runs the batch. Once you have made all the entries you desire, 
press select the Exit batch setup menu item. The system will exit from 
batch creation mode, and return to nonnal. You have completed creating 
your custom batch test. 
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Now you may run the custom batch test as you would any other test by 
selecting the run custom batch test menu item. You may run the custom 
batch in continuous or # easses mode, but not in timed mode. 1be rea~on 
is to avoid conflict with urned modes of tests contained within the custom 
batch. 
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SYSTEM SETUP 
INTRODUCTION 
This chapter gives information that can help you 
set up your computer for proper operation after 
testing, troubleshooting, and repair. It explains 
the use of CMOS RAM to hold configuration 
information, and provides a table to guide you in 
the selection of a hard drive type. 

WliAT IS CMOS RAM'! 
CMOS RAM is a small amount of memory 
(nonnally less than 100 bytes) that is imbedded 
in the real-time clock chip on the motherboard. 
CMOS is a type of integrated circuit technology 
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that consumes a very small an1ount of power, so it can be kept alive by a 
battery that is also built into the chip or attached to the motherboard. The 
purpose of the battery and CMOS RAM is to save system configuration 
mfom1ation when system power is switched off. 

Some systems, such as those containing modem controlling chip sel~ from 
Chips and Technologies, Opti, Headlands, and Gemini, can store more 
infomiation in CMOS RAM than the original AT can. This allows 
mmmfacturers to set up the systems for optimum use of the chipsel~, but the 
information is normally of no use to the end user. Because of the variety 
of such offerings in the market, Landmark's Setup progrmn a~sumes only 
the standard IBM AT-compatible BIOS is installed m the system. 

SETUP PROGRAM 
You must run a CMOS RAM setup program in order to change the contents 
of system CMOS RAM. After initial configuration, you only need to run 
it to change its parameters. It is most typically used to change date and time 
because the real time clock in most systems is inaccurate and can gain or 
lose several minutes per day or hours per month. Landmark provides such 
a setup program with both Landmark Utilities and PC Probe advanced 
diagnostics software. 

Built-in s~tup 
Some system BIOS mmmfacturcrs (such a~ Landmark, Quadtel, AMI, 
Phoenix, and Awanl) provide a Setup program built into the system BIOS. 
In such a case, you can invoke the program at boot time, change any 
parameters, and reboot the system afterward. Some versions offer user­
customizable features such a~ hard drive types not stored in BIOS and 
optional shadow RAM (use of high-speed RAM on some motherboards to 
store program code from slow BIOS ROMs). 

DRIVE TYPES IN t:MOS RAM 
Regardless of the type of setup program you use, one of the most 
troublesome items to be identified and stored is hard drive type. 

The typical AT-compatible system BIOS contains a table of up to 4 floppy 
drive types ,md 47 hard drive types. The system CMOS RAM contains 
identifiers to indicate which types of drives are installed in the system 
(nom,ally up to two hard drives and two floppy drives per system). 
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If you change the drive type identifiers in CMOS RAM to a type that is not 
the same ar, the type of drive installed, then the system will not be able to 
use that drive properly. In fact, it is possible for you to select floppy and 
hard drive types that are completely different from those installed. If you 
do this, you will most likely not be able to boot the computer at all, from 
either floppy or hard disk. Your only hope will be to have a technician 
disconnect the CMOS RAM battery and discharge the CMOS RAM. 
Theref9re, we recommend you leave drive types alone unless you are 
technically qualified and really know what you are doing. 

A major exception to incorrect hard drive types is the case in which your 
system contains a disk controller with its own BIOS. Such a BIOS, as on 
an ESDI or SCSI controlJer, replaces the normal system BIOS at boot time. 
It typically will not use the CMOS RAM hard drive type information and 
instead will use its own. For exan1ple, an Adaptec ESDI controller will 
allow you to set CMOS RAM to hard drive type 1 for a 380-megabyte ESDI 
hard drive, even though type 1 is for a much smaller capacity drive. 

Hard Drive Types Available 
A hard drive type identifies to BIOS how many cylinders, sectors per track, 
and heads a drive has, as well ar, the track at which write current must be 
reduced to prevent interfering with adjacent bits, and the write 
precompensatton track at which data needs to be skewed to prevent it from 
being spread out too widely on inner tracks. 

There are many types of hard drives available. One of the most annoying 
problems people have with hard drives is trying to figure out the drive type 
of a given hard drive. Manufacturers almost never label the IBM type on 
the drive. Actually, they shouldn't be faulted too heavily for this because 
the drives are used in many non-IBM-compatible systems. Furthennore, 
some have no corresponding type in the drive table for IBM-standard BIOS, 
and some BIOSes (such as the original AT BIOS) cannot support drives 
with more than 1024 cylinders. 

If the BIOS doesn't support a given type of drive, then the drive controller, 
drive manufacturer, or a third party company (such ar, OnTrack) must 
provide a special driver that is loaded at boot time to provide the supJ?Orl· 
Some BIOSes allow you to enter a custom drive type through a bmlt-in 
setup program, but you must know the drive parameters before you can do 
it properly. 

To help alleviate the mystery of drive types, Table 18 lists a great many of 
the drive manufacturers along with their drive characteristics. If you are 
unsure of your drive's type, look it up in the list, find the same 
characteristics for one of the drive types in the Setup program, then enter the 
corresponding type for your drive. 

If everything for a given Setup type matches your drive except that the 
drive's number of cylinders is greater than those for the Setup type, you can 
use that type anyway without fear of losing data when you write it. For 
example if the drive contains 500 cylinders and otherwise matches the setup 
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type 46 which shows only 400 cylinders (and no other Setup type matches 
as well), then you may use type 46 as your drive type. 

Table 18. Hard Drive Manufacturers and Parameters 
Cap = MB l'om1atted Capacity; RW = Reduced Write Cyl #; WP = Write Precomp Cyl # 
.Manufacturer .Model Interface Cap Hd Cyl RW WP 
Ampex PYXISl3 MFMST506/4 I 2 10 4 320 132 0 
Ampex PYXIS20 MFMST506/4 I 2 15 6 320 132 0 
Ampex PYXIS27 MFMST506/4 I 2 22 8 320 132 0 
Atasi ATASl3033 MFMST506/4 I 2 28 5 645 999 320 
Atasi ATASI3046 MFMST506/4 I 2 39 7 645 999 323 
Atasi ATASl3051 MFMST506/4 I 2 44 7 704 999 352 
Cogito COGffO912 MFMST506/4 I 2 IO 4 306 128 128 
Computer Mem CMl3426 MFMST506/4 I 2 21 4 615 616 919 
Computer Mem CMl5206 MFMST506/4 I 2 5 2 306 999 214 
Computer Mem CMI5412 MFMST506/4 I 2 10 4 306 999 128 
Computer Mem CMI5616 MFMST506/4 I 2 13 6 256 999 214 
Computer Mem CMI5619 MFMST506/412 15 6 306 999 128 
Computer Mem CMl6213 MFMST506/4 I 2 10 2 640 999 999 
Computer Mem CMl6426 MFMST506/4 I 2 21 4 640 999 999 
Computer Mem CMl6426s MFMST506/4 I 2 21 4 614 999 999 
Computer Mem CMl6640 MFMST506/4 I 2 33 6 640 999 999 
Connor CP3IO0 SCSI IO0 8 740 - -
(~onnor CP340 SCSI 40 4 752 - -
Control Data WRENI MFMST506/4 I 2 - - - - -
Control Data WREN2 MFMST506/412 - - - - -
( 'ontrnl IJata WREN3 MFMST506/4 I 2 - - - - -

Disctron DSCrRN519 MFMST506/4 I 2 19 6 306 128 128 
Disctron DSCIRN526 MFMST506/4 I 2 21 8 306 128 128 
Fuji Electric FK30I MFMST506/4 I 2 IO 4 306 - -
Fuji Electric FI002-13 MFMST506/4 I 2 10 2 615 - -
Fuji Electric FK302-26 MFMST506/4 I 2 21 4 615 - -
Fujitsu FUJrI'2230 MFMST412/SA4<KKI 5 2 320 128 128 
Fujitsu FUJff2226 MFMST4 I 2/SA4<KKI 30 6 615 - -
Fujitsu FUJIT2227 MFMST412/SA4<KIO 40 8 615 - -
Fujitsu FUJIT223.1 MFMST412/SA4<KIO 10 4 .120 128 128 
Fujitsu FUJIT2234 ST4 I 2/SA4<XKI 16 6 320 128 128 
Fujitsu FUJIT22.15 ST4 I 2/SA4lKIO 21 8 320 128 128 
Fujitsu HJJIT2241 ST412/SA4lKI0 26 4 754 999 JlKI 
Fujitsu FlJJIT2242 ST4 I 2/SA4CKIO 46 7 754 999 300 
Fujitsu FUJIT2243T ST4 I 2/SA4<XKI 68 7 1186 - -
Fujitsu FlJJIT2243A ST4 I 2/SA4CKKI 72 II 754 999 J(X) 

Fujitsu FUJIT2243R RLL 111 7 1186 - -
Fujitsu 112225DR MFMST506/4 I 2 32 4 615 - -
Fujitsu 112226AD MFMST506/4 12 32 6 615 - -
Fujitsu 1122261) MFMST506/4 I 2 32 6 615 -
Fujitsu 1122261JR MFMST506/4 I 2 50 6 615 - -
Fujitsu 112226SA SCSI 32 6 615 - -

Fujitsu 112227D MFMST506/412 44 8 615 - -

Fujitsu ll2227DR RLLST506/4 I 2 67 8 615 - -
l loncywcll/Bull BULLIJ530 MFMST506/4 I 2 23 3 987 999 4()(1 

I loneywell/Bull BULLD550 MFMST506/4 I 2 40 5 987 999 4()(1 
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Table 18. Hard Drive Manufacturers and Parameters 
Cap = MB Formatted Capacity; RW = Reduced Write Cyl #: WP = Write Precomp Cyl # 
Manufacturer Model Interface Cap Hd Cyl RW WP 

Honeywell/Bull BULLD570 MFMST506/4 I 2 60 7 987 999 4lXl 
Honeywell/Bull BULLD585 MFMST506/4 I 2 77 7 1166 1166 400 
IBM IBM1430 MFMST506/4 I 2 31 5 300 - -
IBM IBM665-30 MFMST506/4 I 2 21 4 615 300 615 
IBM IBM665-38 MFMST506/4 I 2 30 5 733 300 732 
IBM IBMWDl2 MFMST506/4 I 2 IO 4 306 296 296 
IBM IBMWD25 MFMST506/4 I 2 21 8 306 296 296 
lntemat'I Mem INI5006 MFMST506/4 I 2 5 2 306 128 128 
lntemat'I Mem INl5012 MFMST506/4 I 2 IO 4 306 128 128 
lntemat'I Mem INl5018 MFMST506/4 I 2 15 6 306 999 214 
Lapine Tech LT200 MFMST506/4 I 2 21 4 612 - -
Lapine Tech LT300 MFMST506/4 I 2 33 4 616 - -
Maxtor MXTRI065 MFMST506/412 56 7 918 999 400 
Maxtor MXTRI085 MFMST506/4 I 2 71 8 1024 999 4(Xl 
Maxtor MXTRl105 MFMST506/4 I 2 88 II 918 999 400 
Maxtor MXTRll40 MFMST506/4 I 2 120 15 918 999 999 
Maxtor MXTRl140E MFMST506/4 I 2 150 15 1141 999 999 
Maxtor MXTR2085 MFMST506/4 I 2 74 7 1224 1224 1224 
Maxtor MXIR2140 MFMST506/4 I 2 120 II 1224 1224 1224 
MaJttor MXIR2l90 MFMST506/4 I 2 160 15 1224 1224 1224 
Maxtor MXIR4380E ESDI 318 15 1224 - -
Maxtor MXTR4380S SCSI 338 15 1224 - -
MicroScience MCSl612 MFMST506/4 I 2 10 4 306 999 128 
MicroScience MCSl725 MFMST506/4 I 2 21 4 615 999 300 
MicroScience MCSlllllto50 MFMST506/4 I 2 44 5 I024 - -
MicroScience MCSllllI 1060 RLLST506/4 I 2 70 5 I024 - -
MicroScience MCSIIUI825 MFMST506/4 I 2 21 4 612 - -
Microc. Mem MMII06 MFMST506/4 I 2 5 2 306 - -
Microc. Mem MMlll2 MFMST506/412 IO 4 306 - -
Microc. Mem MMll25 MFMST506/4 I 2 21 8 306 - -
Micropolis MICRPl302 MFMST506/4 I 2 22 3 830 999 400 
Micropolis MICRP1303 MFMST506/4 I 2 36 5 830 999 4(Xl 
Micropolis MICRPl304 MFMST506/4 I 2 43 6 R30 999 400 
Micropolis MICRPl323 MFMST506/4 I 2 35 4 1024 1024 I024 
Micropolis MICRP1323A MFMST506/4 I 2 44 5 I024 I024 I024 
Micropolis MICRPl324 MFMST506/4 I 2 53 6 I024 I024 l024 
Micropolis MICRPl324A MFMST506/4 I 2 62 7 I024 1024 I024 
Micropolis MICRP1325 MFMST506/412 71 8 I024 1024 400 
Micropolis MICRPl333A MFMST506/4 I 2 44 5 I024 -
Micropolis MICRPl334 MFMST506/4 I 2 53 6 l024 - -
Micropolis MICRPl335 MFMST506/4 I 2 71 8 I024 - -
Micropolis MICRP1353 ESDI 79 4 I024 - -
Micropolis MICRPl353A ESDI 99 5 I024 - -
Micropolis MICRPl354 ESDI 119 6 I024 -
Micropolis MICRPl355 ESDI 159 8 I024 -
Micropolis MICRPl354A ESDI 139 7 I024 - -
Micropolis MICRPl373 SCSI 77 4 11124 - -
Micropolis MICRPl373A SCSI 96 5 1024 - -
Micropolis MICRP1374 SCSI 115 6 I024 - -
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Table 18. Hard Drive Manufacturers and Parameters 
Cap = MB Formatted Capacity; RW = Reduced Write Cyl #; WP = Write Precornp Cyl # 
Manufacturer Model Interface Cap Hd Cyl RW WP 

Micropolis MICRPl374A SCSI 134 7 !024 - -
Micropolis MICRPl375 SCSI 154 8 !024 - -
MiniScribe MINl20l2 MFMST506/4 I 2 IO 4 306 128 128 
MiniScribe MINI3006 MFMST506/4 I 2 5 2 306 999 128 
MiriiScribe MINl30l2 MFMST506/4 I 2 10 2 612 256 256 
MiniScribe MINl3053 MFMST506/4 I 2 45 5 !024 - -
MiniScribe MINI3212 MFMST506/4 I 2 IO 2 612 256 256 
MiniScribe MINI34l2 MFMST506/4 I 2 IO 4 306 128 128 
MiniScribe MINl3425 MFMST506/4 I 2 21 4 615 256 256 
MiniScribe MINI3650 MFMST506/4 I 2 43 6 809 - -
MiniScribe MINl4020 MFMST506/4 I 2 15 4 480 128 128 
MiniScribe MINI6032 MFMST506/4 I 2 27 3 !024 1024 500 
MiniScribe MINI6053 MFMST506/4 I 2 44 5 !024 !024 500 
MiniScribe MINI6074 MI 'MST506/4 I 2 62 7 1024 !024 500 
MiniScribe MINl6085 MFMST506/4 I 2 71 8 !024 1024 500 
MiniScribe MINI82l2 MFMST506/4 I 2 IO 2 615 999 300 
MiniScribe MINI8425 MI·MST506/4 I 2 21 4 615 999 300 
NEC NEC5l26 MFMST506/4 I 2 21 4 615 615 128 
NEC NEC5l46 MFMST506/4 I 2 44 8 615 615 128 
Quantum Q520 MFMST506/4 I 2 18 4 512 256 256 
Quantum Q5J0 MFMST506/4 I 2 27 6 512 256 256 
Quantum (}540 MFMST506/4 I 2 36 8 512 256 256 
Rodime RO20I MFMST506/4 I 2 6 2 :120 132 0 
Rodirne RO20IE MFMST506/4 I 2 11 2 640 132 0 
Rodime RO202 MFMST506/4 I 2 11 4 320 132 () 

Rodirne RO202E MFMST506/412 22 4 640 132 0 
Rodirne RO203 MFMST506/412 16 6 320 132 0 
Rodirne RO203E MI•MST506/4 I 2 33 6 640 132 () 

Rodime RO204 MI·MST506/4 I 2 22 8 320 132 0 
Rodirne RO204E MFMST506/4 I 2 44 8 640 132 () 

Rodirne RO252 MFMST506/412 IO 4 306 80 80 
Rodime RO35I MFMST506/4 I 2 5 2 306 80 80 
Rodime ROJ52 MFMST506/4 I 2 IO 4 306 80 80 
Seagate STl25 MFMST506/4 I 2 21 4 615 -
Seagate STl25N RLI../SCSI 21 4 407 - -
Seagate STl38 MFM/RLL 32 6 615 -
Seagate ST138N RLL/SCSI 32 4 615 - -
Seagate STU8R RLLST506/4 I 2 32 4 615 - -
Seagate STl57N RLL/SCSI 48 6 615 
Seagate STl57R RLLST506/4 I 2 49 6 615 -
Seagate ST2l2 MFMST506/4 I 2 10 4 306 128 128 
Seagate ST21J MFMST506/412 IO 2 615 615 JOO 
Seagate ST225 Ml'MST506/4l2 21 4 615 999 JOO 
Sea gale ST225N SCSI 21 4 615 -
Seagate ST238 RLU>T506/4 I 2 .12 4 615 -
Seagate ST25I MFMST506/4 I 2 44 6 820 -
Seagate ST25l-1 MFMST506/4 I 2 44 6 820 64K 
Seagate ST251N RLIJSCSI 43 6 R20 
Seagate ST2T7N RLL/SCSI 65 6 818 -
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Table 18. Hard Drive Manufacturers and Parameters 
Cap = MB Formatted Capacity; RW = Reduced Write Cyl #: WP = Write Precomp Cyl # 
Manufacturer Model Interface Cap Hd Cyl RW WP 

Seagate ST277R RLI../412 65 6 820 - -
Seagate ST296N RLI../SCSI 85 6 818 - -
Seagate ST4026 MFMST506/4 I 2 21 4 615 999 400 
Seagate ST4038 MFMST506/4 I 2 32 5 733 999 400 
Seagate ST4051 MFMST506/4 I 2 43 5 978 999 400 
Seagate ST4053 MFMST506/4 I 2 44 5 I024 - -
Seagate ST406 MFMST506/4 I 2 5 2 306 128 128 
Seagate ST4096 MFMST506/4 I 2 85 9 1024 - -
Seagate ST412 MFMST506/4 I 2 10 4 306 128 128 
Seagate ST4144R RLLST506/4 I 2 122 9 I024 - -
Seagate ST419 MFMST506/412 15 6 306 128 128 
Seagate ST4192E RLI../ESDI 169 8 1147 - -
Seagate ST4192N RLI../SCSI 168 8 1147 - -
Seagate ST425 MFMST506/4 I 2 21 8 306 128 128 
Seagate ST506 MFMST506/4 I 2 5 4 153 128 128 
Shugart SA612 MFMST506/412 10 4 3IO 128 128 
Shugart SA712 MFMST506/4 I 2 II 4 320 128 128 
Tandon TM2085 SCSI 71 8 1024 - -
Tandon TM2128 SCSI 119 8 1024 - -
Tandon TM252 MFMST506/4 I 2 IO 4 306 128 128 
Tandon TM262 MFMST506/4 I 2 21 4 615 999 300 
Tandon TM270 SCSI 159 8 I024 - -
Tandon TM3085 MFMST506/4 I 2 71 8 I024 - -
Tandon TM362 MFMST506/4 I 2 21 4 615 999 300 
Tandon TM362R RLLST506/4 I 2 20 2 780 - -
Tandon TM364 RLLST506/4 I 2 41 4 782 - -
Tandon TM501 MFMST506/4 I 2 5 2 306 128 128 
Tandon TM502 MFMST506/412 IO 4 306 128 128 
Tandon TM503 MFMST506/4 I 2 15 6 306 128 128 
Tandon TM702AT MFMST506/4 I 2 - 4 615 615 615 
Tandon TM703 MFMST506/4 I 2 30 5 695 999 256 
Tandon TM703AT MFMST506/4 I 2 30 5 733 733 733 
Tulin TL226 MFMST506/4 I 2 22 4 640 999 300 
Tulin TL240 MFMST506/4 I 2 33 6 640 999 300 
Vertex/Priam Vl30 MFMST506/4 I 2 25 3 897 999 400 
Vertex/Priam Vl50 MFMST506/4 I 2 42 5 987 999 400 
Vertex/Priam Vl70 MFMST506/4 I 2 60 7 987 999 400 
Vertex/Priam Vl85 MFMST506/4 I 2 71 7 1166 1166 4CKI 
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INTRODUCTION 
This chapter is designed to aid you in the an~ysis, 
troubleshooting and repair of failures in PC, XT, AT, or 
compatible motherboards. The KickStart 2 diagnostics 
assume you are testing a standard IBM computer. 

Thi,; chapter is intended only for qualified computer 
techiiician,; and engineers. If you are a typical busmess 
user of KickStart 2, we urge you not to attempt any 
system repair because to do so could void your warranty and cost you 
heavily in terms of wasted time and accidental damage to your system. 
Please refer all such activities to your dealer or repair center. 

DIAGNOSTIC STRATEGY 
It will be helpful for you to formulate a diagnostic testing strategy before 
trying to troubleshoot your computer. This topic will make some 
suggestion,; that apply generally to PCs. The strategy begins with the fact 
that you are made aware of a problem with the computer. Table 19 
identities symptoms from the general, catastrophic type to the more specific, 
intermittent annoyance type. 

Table 19. Diagnostic Testing Strategy 
Symptom Problem / Action 

Power i• off. Plug inlo wall and •wilch on power lo all •yslem 
components and look for power light on fronl of compulcr; lislen for 

Nulhing happen• fan running i,iside compuler. Smell and look for sign• of burning. If 
at all the fan is off, replace power supply, otherwise continue. 

Open the computer and inslall KickStart 2 in accordance with 
instruction• in lhe Installation chapler. 

Power supply disconnected from motherboard. Plug power supply 
Power and fan arc connccton; in. Re •ore the correct plug• arc on the conect power 
on hut nolhing jack•: refer to table in Technical lnfonnation chapler for reference. If 
happens al all plugged in, check lhe power I..Elx on KickStart 2. Make sure I.he 

KickStart 2 Reset LED is off. Lislen for the fan changing pitch or 
power U-:lx flashing on and off (anylhing but steady rn, is bad). 

Incoming power is varying, typical during peak load limes. Consider 

Fan changing 
huying an uninlerruplable power supply lhal prcvenls brown-out or 
black-out. A cheap supply in your computer can damage components 

pilch or allow data faults lo occur wilhoul your knowing ii. Some high-
quality supplies have a fan that changes speed as tcmperalurc 
increases or decreases, and fan-pitch changes are no concern. 

KickSlart 2 power Power supply is bad or power is bad lo lhc Cllpansion slot containing 
LED(•) off or KickSlart 2. Try KickStart 2 in other slots. Ir ~ still off/flashing. 
nashing replace the supply. 
Power LEDs on, Major motherboard circuit• dead. Look at failing POST code on 
bul: Resel LED KickStart 2, a1KI lroublcshool corrcsp,11Kling circuil: sec POST c<Kle 
on: or KSZ won't lables in lhi• manual, or check wilh BIOS manufacturer. To be sure, 
run rcruotc lcsts; inslall JumpSlart RIOS on molhcrboard first. You may need to 
or no B (OS beeps, replace dala or a,klrcss bus chip, CPU, or clock chip, in lhat order. 
no POST <·odes, Refer lo molherboard chipset type in this chapter. 
no display 
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Table 19. Diagnostic Testing Strategy 
Symptom Problem / Action 

Troubleshoot circuit ba.-red on BIOS beeps/POST code: refer to BIOS 
POST code shows and POST codes topics in this chapter, and check wid1 BIOS 
or BIOS beeps manufacturer for meaning of beeps. May need to install or correct 
more than once, the ..etup and installation of video adapters to correct die beep 
but no display problem. Check the monitor function and adjusbnenl. Replace 

failing component a.~ indicated by POST code; ui!C JumpStart BIOS if 
you are unsure of POST codes. 

Troubleshoot circuit ba.-red on nature of display. If disk problem, 
BIOS beeps more ensure disk drive~ and controller are installed and connected properly, 
than once, also disk is low-level fom1atted properly, boot disk is high-level formatted 
get display properly for operating system being Ui!Cd, and current/correct 

operating system is on boot disk. If you are unsure, install JumpStart 
BIOS and run tests from KickStart 2. 

BIOS beeps once, Monitor is not connected, is off, or needs to be adjusted brighter. 
but no display Connect it to the video adapter and switch it on, ensure brightness 

and contrast adjustments are correcL 

BIOS beeps once Rup comprehensive system, hard drive, and floppy drive diagnostic 
and displays, but and calibration software as necessary. Contact Landmark for 
somed1ing doesn't infom1ation on products available to help wid1 problems. 
seem right 

Power LEDs are 
Look up POST code in the POST code table for your BIOS. Contact on, but 

KickStart 2 shows BIOS manufacturer for more information a~ needed. Ui!C JumpStart 

error via screen9 

BIOS that come~ with KickStart 2 for accurate POST code definition. 

LED, or POST Replace indicated bad componenL 

codes. 

Display ok, no Run KickStart 2 diagnostics from KickStart 2 menu. Refer to 
POST code, KickStart 2 diagnostic test error codes and troubleshooting tips in d1is 
system boot~ hut chapter, and replace the faulty component. 
doe~n 't run right 

BIOS ERRORS DURING HOOT 
TI1e ROM BIOS built onto the motherboard of the computer 
runs its built-in POST (Power-On Self Test) when you boot 
(switch power on to) the computer. 

The BIOS from most manufacturers will alert you if it detects 
a problem during POST. It sounds the system speaker with 
beeps to signify that it is running properly or has detected an 
error. See information on BIOS manufacturers later in this 
manual for phone numbers. The meanings of the beeps are typically as 
given in Table 20, but you should check with your BIOS docwnentation to 
be sure. • 

BIOS POST CODES 
The POST codes are test number (error) codes issued by BIOS firmware 
built into the motherboard's Read Only Memory (ROM) chips. BIOS issues 
the codes when it is running Power-On Self-Test just alter you switch power 
on or press the reset button on the front panel or (if wired) on KickStart 2. 

There are probably 20 or 30 different BIOS developers in the world, and 
each developer has created a special set of POST codes, with each being 
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different from the other. Although IBM set the standard for POST codes, 
they are not the same among manufacturers. 

The best way to detemtlne what the post codes are is to write or call the 
BIOS manufacturer, or refer to your computer's technical reference manual. 
It is a good idea to do this immediately so when the opportunity to use 
KickSlart 2 arises, you'll already have the necessary infonnation handy to 
solve the problem. 

Table 20. Meaning of BIOS Beeps during POST Before Boot 
POST Beeps Meaning 

One beep POST ran okay and detected no error. System will now boot. 

POST detected a configuration error, or a change since die last time you 

Two beeps ran Setup. Configuration infonnation is kept inside a memory circuit 
(CMOS RAM) on the modierboard. If die battery power to that circuit is 
lost. so is the configuration information. You must run Setup again. 

One long and faulty video configuration error (no video card or a faulty card installed), 
two short or a faulty ROM on a peripheral controller card (address range OXXIO 
becl"' through FFFF). 

One long and faulty peripheral controller card such a.~ VGA. Usually, tlie display will 
a series of show a message describing die problem. Check die setup of peripheral 
short beeps controllers. 

Another series Uicck with the computer or BIOS manufacturer. Some systems give a 
of beeps detailed mes.~age via beeps. 

Some early BIOScs on the IBM PC and Xf/AT clones from DTK (a Taiwan 
motherboard manufacturer) do not generate POST codes. BIOSes known to 
generate POST codes are: IBM XT and AT, 80386/486-based AT clones, 
Compaq, Intel, AT&T, Phoenix, Award, AMI, and Quadtel. 

Your BIOS might behave strangely and not give the error alerts or issue 
POST ccxlcs as indicated in this manual. Your computer may use a 
specially modified version of a standard BIOS, so any POST code or error 
alert information we provide regarding a generic BIOS may not apply to 
your syslem. If the compulcr manufacturer cannot supply sufficient details 
on the BIOS to you, particularly a list of the valid POST codes, try 
contacling the BIOS developer directly at the number Table 21. In the event 
your BIOS docs not issue POST codes, use Landmark's JumpStart BIOS. 

Table 21. BIOS Manufactunrs 

t:ompany l'hone Company Phone Company Phone 

AMI (4CM) 263-8181 Landmark (8(Xl) 683-6696 Quadtel (714) 754-4422 

Award (40R) 370-7979 Phoenix (617) 55 l-4CXlCl 

In spite of lhe foregoing cautions, the tables on the following pages list 
POST codes for some of the most common BIOSes. We have provided this 
infonnation for your convenience. Its accuracy is based on the best 
information we could obtain from the BIOS makers themselves. 
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1·able 22. IBM AT BIOS POST Codes 
Code Meaning 

01 IBM AT 802116 Processor lest (real mode). Veriry nag•. regi•ters. and 
conditional jumps. 

02 ROM Checksum Test I - Test 32k ROM Modules of POST. BASIC, BIOS. 
. 03 CMOS Shutdown Byte Test - Rolling Bit pattern at Shutdown Address 

04 8254 Timer I All Bits ON - Set timer count, check all bits ON 
05 11254 Timer I All Bits OFF - Set timer count, check all bits 0111 

06 8237 DMA 0 Initialization O,annel Register Te•t - Disable 8237 OMA 
Controller 0. R/W current all channels 

07 8237 DMA I lnitialiution C.,1annel Register Test - DiHble 8237 DMA 
Controller I, R/W current all channels 

08 DMA Page Register Test - Write/Read all Page Regislera 
09 Storage Refresh Test - Verify Refresh is occurring 

8042 Interface Te•t 

10 L,sue Self Test - check 5511 is received 
(),\ Soft Re.,et 
OD Reset 8042 
oc Te.,t OK 
OD Write Byte 0 or 8042 Memory 

0aoe 64k Read/Write Memory Test - W/R Data Pattern., AA, 55, FF, 01 and 
00 to fir.,t 64K of memory and verify storage addressability 

OE Fill memory wid1 data 
OF Uet 1/P Buffer Switch Settings 
DD Roll Error Code to MRJ PORT 
II Initialize Display Row Count 

Verify 286 LGDT/SGDT LIDT/SIDT Instructions 

12 Test Protected Mode Registers 

13 Initialize 8259 lnL #I 2 Controller 01ip 
14 Setup lnL Vectora to Temp. Interrupt 
15 Establish BIOS Interrupt Call Subroutine Vectors 

Verify CMOS Oiechunv0allery OK (Configuration OK for lnil.?) 

16 Set Data Segment 
17 Set Defective Battery l'lag 
18 En.o;ure CMOS Dividers Set 
19 Set Return Address Byte in CMOS 
IA Set Temporary Stack 

Protected Mode Te•t Ami Dctrrminc Memory Si>:e - Run.-. in rrotecled m0<le 
lo address all storage, checks (MSW) for protected mode. Da•e n1te111ory size 
saved. Memory si7.c dctem1i...,,I with Planar cl: 1ft) Parity disabled. Soft re,iet 
cl1tecks for Panty Error. 

18 Segment Address 01-0000 (Second 64k) 
IC Set or Reset 512 tO 640 k in.,talled Fl. 

Protected Mode Test and Memory Size - Dctennine >640k 

ID Segment Address 10-0000 (>640k) 
IE Set Expanded Memory Size Dctennined in CMOS 

IF Te.st Address Lines 19-23 
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Table 22. WM AT BIOS POSl" Codes 
Code Meaning 

20 Cause a Shutdown 

21 Return I From Shutdown 

Initialize and Start CRT Cont. (6114S) Test Video - W/R Rc•ct Video enable 
signal, RClccl alpha rmKle (40ll24 R&W) W/R pallem•, check 11d,lre••ahility. 
Error: I long 2 short beeps (Port 80 Not Used) 

Set Up Video IJata on Screen for Video Line Test 

22 Enable Video Signal and Set Mode; IJisplay Horizontal Bar on Screen 
CRT Linc• lnlerface Test Sense ON,'OFF Transition of Video Enable and 
I lorizontal Sync Lines 

23 l.11cck for Advanced Video Card 

24 Uo do Nellt Test 
11259 lnlcrr11pl Conlrollcr Test - R/W lnlcrrupl Ma•k Rciii•lcr wilh I'• nnd O's 
Enable lnterrupt1, Ma•k Device lnlerrupl~ Off <.l1eck for Hot Interrupt• (Not 
Expected) 

2S Te.11 lnlerrupt Mask Registers 

26 l.11cck for Hot bilerrupls 
OS IJisplay 10 I Error ('1) 
27 l.11cck the Converting Logic 106 Err. 

28 L11cck Hot NMI h11errupts (Error 107) 

29 Te.11 Data Bu,; lo Timer 2 (Error 108) 

11254 Timer Checkout Verify that Sy•tcm Timer (0) counts correctly 

2A Do Test (Error I02) 

28 Too Fast 

2C Too Slow (Error !03) 
21) C11eck 8042 for Last Command Accepted (Error 10S) 

t\dtlitional Rca,1/Wrilc Slorage Test (l'roleclcd Mode) - W/R Dala l'allems lo 
Arca> Isl Mk. Storage addressability is checked 

2F Uo TO Next Test if Wann Start 

30 Set Shuldown Return 2 

31 Enable l'roleclcd Mode 

33 Next Block ol 64k 

34 Back lo Real Mode, Test Done 

t\ddilional Proleclcd Mode Test 

F0 Sci Dala Segment 

Fl lntc11upl Test (l'rogrammcd hit. 32) 
F2 Exccplional lnlcrrnpl (lnlerrupl 13D) 

FJ Verify 286 LIJT/SDT, LTR/STR 

F4 Verify 2116 Bound h1struclion 
----

F5 Verily 1'11sh All & Pup All Instruction 
F6 Verily Access Rights Function 

1'7 Verily ARl'L Functiot1s• 

FR Verily LAR histruclion 

F9 Verily I.SL bL1truction 

FA Low Meg Chip Select Test 

35 Test for Error 
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Table 22. IBM AT BIOS POST Codes 
Code Meaning 

34 Restore Checkpoint 
Keyboard Test 

35 Keyboard Test (Mfg Burn-in?) 
36 Check for 'M' Scan Code 
38 Stuck Key? 

39 Error- a1eck 8042 Working 
3A Initialize 8042 

Optional ROM OJOO-EOOO 7 

3B Check for ROM in 2k Blocks 
40 Enable 11/W Interrupt if 80287 
3F Initialize Printer 
41 System Code at Segment Code EOOO:O 7 
42 Exit to System Code 
43 Go To Boot Loader 

Diskette Attachment Test 

3C 01eck for Initial Program Load Diskette Drive 
3D Initialize Floppy for Drive Type 
3E Initialize Hard File 

Exception Interrupt Routine 

81 Build Descriptor Table 
82 Switch to Virtual Mode 

90-B6 EXEC (lO to EXEC 31 and SYS_32 to SYS 38 tests 
Memory Test and Boot Strap Test 

32 Address Lines 0-15 
44 Attempt Boot from Fixed Disk 
45 Unable to Boot from Disk Go TO BASIC 

POST & BIOS Utility Routine 

CMOS_READ 

CMOS_WRJTE 

Manufacturer Loop Error Mode Flag 
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Table 23. Phoenix 80286 BIOS POST Codes 
Code Meaning 

01 CPU register lest in progress 

02 CMOS write/read bad 

03 ROM BIOS checksum bad 

04 Programmable interval timer bad 

05 DMA initialization bad 

06 DMA page register write/read bad 

08 RAM refresh verification bad 

09 First 64K RAM lest in progress 

OA First 64K RAM chip or data line bad, multi-bit 

OB First 64K RAM odd/even logic bad 

oc Address line bad first 64K RAM 

OD Parity bad first 64K RAM 

to Bit 0 first 64K RAM bad 

II Bit I first 64K RAM bad 

12 Bit 2 first 64K RAM bad 

13 Bit 3 first 64K RAM bad 

14 Bit 4 first 64K RAM bad 

15 Bit 5 first 64K RAM bad 

16 Bit 6 first 64K RAM bad 

17 Bit 7 first 64K RAM bad 

18 Bit 8 first 64K RAM bad 

19 Bit 9 fir,<1 64K RAM bad 

IA Bit to first 64K RAM bad 

18 Bit 11 first 64K RAM bad 

IC Bit 12 fin<t 64K RJ\M bad 

ID Bit 13 first 64K RAM bad 

IE Bit 14 first 64K RAM bad 

IF Bit 15 first 64K RAM bad 

20 Slave DMJ\ register bad 

21 Master DMA register bad 

22 Master interrupt ma.sk register bad 
23 Slave interrupt ma.sk register bad 

25 Interrupt vector loading in progress 

27 Keyhoard controller le.st bad 

211 CMOS power bad and checksum calculation in progress 

29 CMOS configuration validation in progress 

2H S<Crccn iniliali7.ation had 

2C Screen retrace test had 
21) Search for video ROM in progress 

2E Screen running with video ROM 

30 Screen operable 

30 Screen running with video ROM 

31 Monochrome monitor operable 
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Table 23. Phoenix 80286 BIOS POST Codes 
Code Meaning 

32 Color monitor (40 column) operable 

33 Color monitor (80 column) operable 

34 Timer tick interrupt lest in progress or bad 

35 Shutdown test in progress or bad 

36' Gate A20 bad 

37 Unexpected interrupt in protected mode 

38 RAM test in progre.~s or address bad > ~ 

3A Interval timer channel 2 lest or bad 

3B Time-of-Day clock test or bad 

3C Serial port test or bad 

3D Parallel port lest or bad 

3E Math coprocessor test or bad 

41 System board select bad 

42 Extended CMOS RAM bad 
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Table 24. Quadtel AT BIOS 3.00 
Code Meaning 

02 Flag test 

04 Register test 

06 System hardware initialization 

08 Initia(i7,e chip set registers 
·oA BIOS ROM checksum 

oc OMA page register test 

OE 8254 timer test 

10 8254 timer initialization 

12 8237 OMA controller test 

14 8237 OMA initialization 

16 Initialize 8259/Reset coprocessor 

18 8259 interrupt controller test 

IA Memory refresh lest 

IC 8 ase 64KB address test 

IE Base 64KB memory lest 

20 Base 64KB lest (upper 16 biL~) 

22 8742 Keyboard self test 

24 MCl46818 CMOS test 

26 Start first protected mode test 

28 Memory Sizing test 

2A Auto-size memory chips 

2C C11ip interleave enable test 

2E First protected mode test exit 

30 Unexpected shutdown 

32 System board memory size 

34 Relocate shadow RAM if configured 

36 Configure EMS system 

38 Configure wait slates 

3A Retest 64K base RAM 

JC CPU speed calculation 

.m Uel swildics from 11042 

40 Configure CPU speed 

42 Initialize interrupt vectors 

44 Verify video configuration 

46 Initialize video system 

411 Test unexpected interrupts 

4A Start second protected mode lest 

4C Verify LDT instruction 

4E Verify TR instruction 

50 Verify LSL instruction 

52 Verify LAR instruction 

54 Verify VERR instruction 

56 Uncxpet"tcd exception 
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Table 24. Quadtel AT BIOS 3.00 
Code Meaning 

58 Address line 20 test 

5A Keyboard ready test 

5C Determine AT or XI' keyboard 

5E Start third protected mode test 

60 Ba~ memory test 

62 Ba~ memory address test 

64 Shadow memory test 

66 Extended memory test 

68 Extended address test 

6A Determine memory size 

6C Display error messages 
6E Copy BIOS to shadow memory 
70 8 254 clock test 

72 MCl46818 real time clock test 
74 Keyboard stuck key test 
76 Initialize hardware interrupt vectors 

78 Math Coprocessor test 
7A 1:>etcnnine COM port~ available 
7C Dctemtine LPT ports available 

7E Initialize BIOS data area 

80 Dctcm1ine floppy/fixed controller 
82 Floppy disk test 

84 Fixed disk test 

86 External ROM scan 

88 System key lock test 

8A Wait for Fl key pressed 

SC Final system initialization 

SE Interrupt 19 boot loader 

BO Unexpected interrupt 
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Table 25. Landmark JumpStart BIOS POST Codes 

Code Meaning 

03 make one short beep when first come up 

04 initialize bell tone 

05 enable CMOS RAM 
06 reset video controller 

07 disable W parity 

08 start memory refresh 

09 clear reset flag in RAM 
OJ\ tcste DMA page registers 

IO use CMOS to delennine if soft reset 

11 pcrfonn ROM checksum 

12 lest timer J\ 

13 test DMJ\ channel J\ 

14 lest DMJ\ channel B 

15 test refresh 

16 flush 8042 Input Buffer 

17 reset 8042 
18 get keyboard switch 

19 initialize keyboard 

IA clear any ex isling parity 

IB enable on-board parity 

IC le.st base 64K memory 

ID test base 64k parity 

IE initialize POST stack 

20 put keyboard # in RAM 
65 set video speed 

21 test protected mode registers 

22 initialize 8259 interrupt., 

23 zero all 256 interrupts 

24 initialize interrupts O - I th 

25 perfonn DRAM checksum 

26 adjust configuration based on hardware found 

27 d1cck manufacturing switch (may exit POST) 
28 initialize video controller 

2A tcsl video 1nc1nory 

2B test video sync 

2C look for external video 

2D change video configuration if external video 

2E unused 

2F initialize video controller 

30 change video interrupt 

31 print any POST messages 

32 size memory hy testing it 

:n adjust memory configuration 
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Table 25. Landmark JumpStart BIOS POST Codes 

Code Meaning 

33 verify CMOS RAM size 

34 enable 1/0 parity 

35 test 8259 

36 byte swap lest 

37' test NMI 

38 timer lest 

39 initialize timer A 

3A protected mode memory lest 

3B lest keyboard 

3C test keyboard interrupt 

30 enable A20 
3E reset hard disk controller 
3F setup floppy controller 
40 lest floppies 
41 setup keyboard (NUMLOCK) 

42 enable timer interrupt 
43 check for dual floppy/hard disk controller 

44 find floppy drive A type 
45 find floppy drive B type 
46 reset hard disk 

47 enable slave DMA 

63 set video interrupt vector 
48 call any external ROMs 

49 initialize printer 

4A initialize serial 

4B initialize 80287 

4C read CMOS RAM status 

4D check CMOS configuration again.~t hardware found 

70 check CMOS configuration again.~t memory found 
4E initialize timer tick.~ 

4F enable IRQ9 
50 enable on-board parity 

51 call add-on board ROM 

52 enable keyboard interrupt 
53 reset printer 

60 check for any errors 

61 one short beep 
62 print sign-on message 

64 perform boot 
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Table 26. AMI BIOS Phis POST Codes 

Code Meaning 

01 NM( disabled & 286 reg. test about to start 

02 286 register lest over 

03 ROM checksum OK 

04 8259 initialization OK 

'05 CMOS pending interrupt disabled 

06 Video disabled & system timer counting OK 

07 Cll-2 of 82..'13 test OK 

08 Cll-2 of delta count lest OK 

09 CH-I delta count test OK 

CIA Cll-0 delta count test OK 

OB Parity status cleared 

CIC Refresh & system timer OK 

OD Refresh link toggling OK 

OE Refresh period ONiOl'F 50% OK 

10 Confirmed Refresh ON & about to start 64K memory error 

II Addres.s line test OK 

12 64K base memory test OK 

13 Interrupt vectors initialized 

14 8042 keyboard controller test OK 

15 CMOS read/write test OK 

16 CMOS check.sum/1,allery check OK 

17 Monochrome mode set OK 

18 Color mode set OK 

19 About lo look for optional video ROM 

IA Optional video ROM control OK 

1B Display memory R/W test OK 

IC Display memory R/W lest for alternative display OK 

ID Video retrace check OK 

IE Ulobal equipment byte set for video OK 

IF Mode set call for Mono/Color OK 

20 Video test OK 

21 Video display OK 

22 Power on message display OK 

JO Virtual mode memory lest about to begin 

31 Virtual mode memory test started 

32 Processor in virtual mode 

33 Memory address line lest in progress 

34 Memory address line test in progress 
]5 Memory below 1MB calculated 

36 Memory size computation OK 

37 Memory test in progress 

38 Memory initialization over below 1MB 

39 Memory initialization over above 1MB 
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Table 26. AMI BIOS Phis POST Codes 
Code Meaning 

3A Display memory size 

38 About lo start below I MB memory test 

3C Memory test below 1MB OK 

3D Memory test above I MB OK 

3E' About to go to real mode (shutdown) 

3F Shutdown successful and entered in real mode 

40 About lo disable gate A-20 address line 

41 Gate A-20 line disabled successfully 

42 About lo start DMA contcoller test 

4E Address line test OK 

4F Processor in real mode after shutdown 

50 OMA page register test OK 
51 DMA unit-I ba."lC register test about to start 

52 DMA unit- I channel OK, about lo begin 01-2 
53 OMA 0-1-2 base register test OK 
54 About lo test f/f latch for unit- I 
55 f/f latch test both unit OK 
56 DMA unit I & 2 programmed OK 
57 8259 initialization over 
58 8259 mask register check OK 

59 Master 8259 ma.1k register OK. about to start slave 

SA About to check timer and keyboard inter. level 

SB Timer interrupt OK 

SC About to test keyboard interrupt 

SD ERROR! timer/keyboard inL not in proper level 

SE 8259 interrupt contcoller error 

SF 8259 interrupt contcoller lest OK 

70 Start of keyboard test 

71 Keyboard BAT te.11 OK 
72 Keyboard test OK 
73 Keyboard global data initialization OK 

74 Floppy setup about to start 

75 Floppy setup OK 
76 Hard disk setup about lo start 

77 Hard disk setup OK 

79 About lo initialize timer data area 

7A Verify CMOS battery power 
7B CMOS battery verification done 

70 Analyze diagnostics te.11 results for memory 
7E CMOS memory si7.e update OK 
7F About to check optional ROM C000:0. 
80 Keyboard sensed to enable SETUP 

81 Optional ROM contcol OK 
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Table 26. AMI BIOS Plus POST Codes 
Code Meaning 

82 Printer global data initialization OK 
83 RS-232C global data initialization OK 
84 80287 check/test OK 
85 About lo display sort error message 

116 About lo give control lo system ROM EOOO.O 
87 System ROM EOOO.O check over 
00 Control given to int-19, boot loader. 
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Table 27. AMI BIOS 2.2x l'OST Codes 
Code Meaning 

00 Flag test 

03 Register test 

06 System hardware initialization 

09 BIOS ROM checksum 

oc Page register lest 

OF 8254 Timer test 

12 Memory refresh initialization 

15 8237 DMA controller test 

18 8237 OMA initialization 

1B 8259 interrupt controller initialization 

IE 8259 interrupt controller test 

21 Memory refresh test 
24 Base 64KB address test 
27 Ba,;e 64KB memory lest 
2A 8742 Keyboard self test 
2D MCl46818 CMOS test 
30 Start first protected mode test 

33 Memory Sizing test 

36 First protected mode test passed 

39 First protected mode test failed 

3C CPU speed calculation 

3F Read 8742 hardware switches 

42 Initialize interrupt vector area 

45 Verify CMOS configuration 

48 Test and initialize video system 

4B Unexpected interrupt test 

4E Start second protected mode lest 

51 Verify LDT instruction 
54 Verify TR instruction 

57 Verify LSL instruction 

5A Verify LAR instruction 

5D Verify VERR instruction 

60 Address line 20 test 

63 Unexpected exception test 
66 Start third protected mode test 

69 Address line test 

6C System memory test 

6F Shadow memory test 

72 Extended memory test 

75 Verify memory configuration 
78 Display configuration error messages 
7B Copy system BIOS to shadow memory 
7E 8254 clock test 
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Table 27. AMI BIOS 2.2x POST Codes 

Code Meaning 

81 MC468 I 8 real time clock test 

84 Keyboard test 

87 Detcm1ine keyboard type 

SA Stuck key tc.~t 

tm Initialize hardware interrupt vectors 

90 Math coprocessor test 

93 Determine COM ports available 

96 Detcnnine LPT porl~ available 

99 Initialize BIOS data area 

9C Fixed/Floppy controller test 

9F Floppy disk tc.~t 

A2 Fixed disk test 

A5 External ROM scan 

A!\ System key lock test 
AE FI error message lest 

AE System boot initialization 

Bl lnlerrupt 19 bout loader 
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Table 28. Award BIOS 3.03 POST Codes 

Code Meaning 

01--05 Keyboard controller (8042) 

06 On-board LSI 

07 CPU 

08--0E CMOS 8254, 8237, 8259 & EPROM 

OF' Extended CMOS 

I0--14 Refresh 

15 First 64K of RAM 

16 Interrupt vector tables 

17 Video initialization 

18 Video memory 

19/IA Interrupt line mask 

18 Battery good 

IC CMOS checksum 

ID CMOS chip 

IE Memory size 

IF Memory verifier 

20--23 C1'U support chips 

24 Protected memory size 

25 Protected memory test 

26 Protected mode 

27-28 Shadow RAM, cache controller 

29 Reserved 

2A Initialize keyboard 

28 Floppy drive initialization 

2C Serial port initialization 

2D Parallel port initialization 

2E Hard disk initialization 

2F Math coprocessor 

30 Reserved 

31 Option ROMs 

FF Boot 
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Table 29. Award BIOS 3.1 POST Codes 

Code Meaning 

01 CPU status flags - sci/clear carry, zero, sign, overflow flags (fatal) 

02 Determine POST type - manufacturing (run POST 01--05 in continuous loop) 
or normal (boot when POST is finished) 

03 8042 Keyboard controller clear - send, verify TEST KBRD command (AAh) 

-04 8042 Keyboard controller reset - verify AAh return from lest 03 

05 Get POST type - reset system if manufacturing status from test 02 

06 
lnit.ialize on-board chips - disable color & mono video, parity, and 11237 
DMA: reset 80x87 math chip, initialize 8255 timer I, clear OMA, page 
registers, and CMOS shutdown byte 

07 Cl>U registers - read/write/verify SS, SP, BP with FF and 00 data 

08 Initialize CMOS timer - update timer cycle normally 
CMOS 8254, 8237, 8259 & EPROM 

09 Calculate BIOS EPROM and sign-on message checksum: fail if not 0 

0A Initialize video interface - set 6845 controller register lo 80 columns, 25 rows, 
8/14 scan lines per row, cursor lines at 6/11 (first) & 7/12 (last), offset 0 

OH 82.54 timer, channel 0 

oc 112.54 timer, channel I 

OD 8254 timer, channel 2 

OE CMOS shutdown byte - walking I to lest CMOS interface 

OF Extended CMOS - calculate checksum of motherboard chip setup area 

10 DMA channel I - test with AA, 55, FF, <X> pattern 

11 DMA channel 2 - lest with AA, 55, Ff', 00 pattern 

12 DMA page registers - use 1/0 ports lo lest address circuits 

13 Keyboard controller interface 

14 DRAM refresh circuit 

15 First MK of RAM 

16 Set up and load 8259 interrupt vector tables 

17 Initialize video - MDA / CGA via internal BIOS: EGA/ VGA via adapter 

18 MDA / CGA video memory 

19 8259 channel I interrupt line toggle mask 

IA 8259 channel 2 interrupt line toggle mask 

Ill CMOS battery level status - error if 0 (bad CMOS or battery) 

IC Calculate CMOS and (if present) extended CMOS RAM checksum and 
compare with location 2E arKI 2F 

ID Set system conliguration using CMOS RAM values 

IE 
Determine base memory size - write/read 0 through MOK till empty .space is 
fourKI, and compare size with CMOS RAM. If different, set flag for error 
message al end of POST. 

IF Test base memory found in lest IE - write/read data FFAA and 5500 lo each 
byte and verify correct 

20 8259 interrupt controller - stuck bils 

21 11259 interrupt controller - stuck non-maskable interrupt bits (parity check) 

22 1!259 interrupt controller - general functionality 

n CPU prolcctc,l mode - verilies virtual, protected, page operations 
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Table 29. Award BIOS 3.1 POST Codes 
Code Meaning 

24 
Determine extended memory size - write/read IM - 16M (on 286 or 386SX) 
or IM - 64M (on 386DX or 486) till emply space is found. and compare size 
with CMOS RAM. If different, set flag for error message at end of POST. 

25 Test extended memory found in test 24 - write/read data FFAA and 5500 to 
each byte and verify correct 

26 Protected mode exceptions - execute functions that should cause protected 
mode violations & verify detected 

27 Shadow RAM (2/3/486), cache controller (3/486) functionality 

28 Initialize optional 8242/8248 keyboard controller 

29 Reserved 

2A Initialize keyboard controller 

28 Initialize floppy controller and drives 

2C Detect and initialize serial port 
2D Detect and initialize parallel port 

2E Initialize hard disk controller and drives 
2F Detect and initialize Math coprocessor 
30 Reserved 

31 Detecl and initialize option (adapter) ROMs from C8000 to EFFFF (also 
FOO(IO to F71-FF if J'SCAN option is enabled 

38 Detect and initialize Opti chipsct secondary cache 
CA Detect and initialize Micronics cache controller 

cc NMI handler shutdown - detect any untrappcd non-ma.~kable interrupts during 
boot 

EE Unexpected proce.~s or exception 

FF 
Attempt to boot (if no error flags such as memory size are set) via INT 19 -
normally altempt to load operating system from drive A, d1en C, or display 
error message if boot device not found 

DIAGNOSTIC TEST ERROR CODES 
Each KickStart 2 diagnostic test will either pass, or show an error code on 
the computer screen and its hex displays to identify the fact that the test 
failed and the nature of the failure. Table 30 shows the failure codes issued 
by the tests, as well as a probable cause of failure and likely remedial 
action. You may use KickStart 2 to test system components in any order. 
However, the tests are given here in their order of importance to the proper 
operation of the motherboard and the entire computer. 

In general, motherboard tests take less than a minute, the major exception 
being the Galrow memory tesL'> which are exhaustive and time consuming. 
If any test appears halted or frozen, the system board data/address bus may 
be intermittent. 

The table refers to component'> you should replace. lliese are standard XT 
or AT circuit parts. A later topic in this chapter cross references them to 
modem motherboard chip set,;. Figure 12 shows a block diagram of the XT 
and AT to help orient you as to the uses of the major components. 
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Table 30. Diagnostic Test Error Codes and Meanings 
Code Meaning Comment or Corrective Action 

KkkStart 2 Self-Test 

KickStart 2 
KickStart 2 cannot execute il~ own hardware test, 

01 indicating a memory or 1/0 space conflict in the system. 
initialization error Recheck DIP switches SW I and SW2, and/or remove 

other expansion cards from the system. 

KickStart 2 hardware 
Some KickStart 2 component is broken. Possible (but 

02 unlikely) l/0 space conflict. If this error occurs in a 
test error known-good computer, contact KickStart 2 technical 

support. 

CPU Test 
The 8088 or 80xR6 CPU failed il, register test. This is 

04 
CPU regisler test extremely unlikely, since the CPU must be running lo get 
failed this far. It is more likely that tl1e CPU is running at a 

clock speed faster than it is rated. Replace CPU. 

Math Coprocessor Test 

Matl1 coprocessor test 
The 8087, 80287, or 80387 math chip failed to function 

08 properly. This may be due lo running al a •peed greater 
failed than rated, or a bad bus interface/reset circuit. Replace 

matl1 chip. If problems persist, check its socket. 

Refresh Test 

No RAM refresh The refresh signal is not changing slates. 'l11is reprc.sents a 
09 toggle catastrophic failure because DRAM loses its memory 

without refresh. Repair/replace refresh circuit. 

Refresh is not working within the +/- 5.3% bandwidth 

0A 
RAM refresh rate out specified by IBM for tl1e AT. This can cause memory 
of limil~ errors and undetected data loss. Many clones intentionally 

use a slower refresh rate, and they will therefore fail this 
te.~t even though there is no danger of data loss. 

OB Real Time Oock error The RTC is not properly timing an event. Replace the 
RTCchip. 

RAM Test 
The test could not verify data at a given memory address. 

RAM data compare 
This is most likely due lo the absence of a memory chip, 

oc or chips. Re-check DIP/SIMM in~tallation for 
error arrangement, jumpers, orientation. Look al tl1e error 

message for the failing address/data, and replace chip if 
necessary. 

OD RAM even parity error 
A parity error has occurred at the address in the error 
message. although the data is correct. This is due lo a bad 
RAM chip, or runnin$ the system at too high a clock 

OE RAM odd parity error speed for tl1e parity circuit. Replace the offending DRAM 
chip if possible, or run tl1e system at a slower speed. 

Data wa, written to one address that wa~ intended for 
another address. ll1e message shows both addresses. 
Suspect a bad DRAM external RAS/CAS line or internal 
address line, bad socket, cold solder joint, running tl1e 

OF Address conflict error 
DRAM too fa~t, or a bad address multiplexer. Swap RAM 
chips: if symptoms change, suspect bad DRAM chip. If 
bad addrc.~ses are a power of 2 apart (e.g., 32K, 64K, 
I 2RK) l<M>k for noating address line by comparing levels. 
If bad addresse, arc a sum of two multiples of 2 (e.g., 
24K, 4RK, 96K), look for two shorted lines. C11eck al the 
DRAM chip itself, and the address multiplexer. 
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Table 30, Diagnostic Test Error Codes and Meanings 

Code Meaning Comment or Corrective Action 

8253 (X'I) or 8254 (ATJ Timer Test 

10 1125:l/4 timer controller The le•t cannot acce.~• the sy•tem timer at 40h. Replace it. 
failed 

Speaker Test 

Speaker doesn't beep The speaker is driven from timer channel 2, but does not 
( no error display respond. Check tJie timer. Oieck that tl1e speaker is 
given) connected. Oicck the speaker gate control works by 

examining circuit in 'Loop on Error' mode. 

8237 A DMA Controller Test 
18 Controller failed The lest cannot read/write the DMA controller. Replace it. 

19 Page regi•ler failed Tlie DMA Paf; register, which controls Addre•s lines 
16-19 during MA. does not work. Replace it. 

IA II-bit RAM-to-RAM The test cannot move a block of data fron1 one area of 
transfer failed memory to anotlier via OMA. Suspect faulty bus 

1B II-bit RAM-to-1/0 transceiver, or strange motherboard design (some properly 

transfer functioning motherboard~ cannot pa.~s d1is lest). 

Programmable Interrupt Controller (8259A) Tests 

20 Interrupt ma.sk register Tlie test cannot read/write the ma.•k register. Replace die 
incorrect 8259A. 

Unexpected ISR bit There is an unexpected Interrupt In Service bit set. Insert 
21 set JumpStart 8 IOS, and retry lest. If die problem remain•, 

replace the 8259A. 

22 Can't clear ISR bit Tlie test cannot clear an In Service Request. Replace tlie 
8259A. 

23 Unknown fatal failure Tliere is an unexpected failure. Rerun test with JumpStart 
BIOS installed. If still fails, replace the 8259A. 

24 No interrupt occurred No interrupt occurred from the timer. (neck timer, and 
then replace die 8259A. 

211 Can't disable parity The test cannot disable the parity circuit for testing. 
circuit 01eck Parity circuit. 

29 NMI not received Tlie test did not receive a requested NMI. Oieck NMI 
circuit. 

2A Unexpected NMI Tlie test received an unexpected NMI. C11eck NMI circuit. 

2H Interrupt pending bit Tlie lnlerrupt pending bil was not cleared a.s lhe inlerrupl 
not cleanxl wa.~ rernoved. Replace 8259A. 

2(' Wrong interrupt Replace 8259A. 
source 

2D Wrong priorily Replace 8259A. 

2E lnlerrupl pending bit Replace 11259A. 
not sci after reset 

Can't disable IRQ 
Tlie test cannot remove an interrupt from the 1/0 channel. 
Either a conflict exists on tlie 1/0 Channel or the input to 

2F wilh 1/0 C11annel tlie 11259 is faulty. Remove all cards from die system. If 
printer/serial port dala problem remains, look for Serial/Parallel on motherboard, 

tlien replace 8259. 

Keyboard Test 
34 Keyboard Error A key error occurred. Rerun lest, tlien replace Keyboard. 
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Table JO. Diagnostic Test Error Codes and Meanings 
Code Meaning Comment or Corrective Action 

Printer Port Test 

x8 Command port error These errors show expected versus received dala. A 
conflict ex isl~ with another adapter or two printer 

x9 Status port error porl,/interrupl,, or ruMing the port al too high a bus 

xA • Control port error 
speed. Replace port circuitry or reconfigure the port. 

Note: llJCse test, require a loopback plug on the port 
xB Data port error tested (any of diree). Errors 3x are for LPT I (port 378, 

Driver toggle error IRQ7); 4x are for LPT2 (port 278, IRQ5); 5x are for LPT3 

xC (can't tum on/off port (port 3BC, INTI). 

driver) 

Serial Port Test 
x0 Framing error A conflict exisl1 with another adapter or two serial 

xi Overrun error 
porl,/interrupl,, or running the port at too high a bus 
speed. Reconfigure the port. If still failing, replace 

x2 Parity error 
8250/16450 serial chip. or RS-232C/RS-422 
driver/receiver. 

x3 Data error 
Note: TIJCse tesl, require a loopback plug on the porl 

x4 Tran,mit timeout error tested. Errors 4x are COMI (31'8, lRQ4), 5x for COM2 

x5 Receive timeout error 
(2F8, IRQ3), 6x for CX>M3 (3E8, IRQ4), 7x for CX>M4 
(2E8, IRQ4). 

Video Test 
x8 6845 registers failed 

x9 Other latches, registers These tesl, check video adapter ba,e registers. Errors 6x 
failed are for mono (1ft) address 380), and 7x are for color 

xA Video memory error 
(300). EGA is tested at 301h, in addition to its mono or 
color mode. 

xB Extended EGA/VGA 
registers failed 

FloPPV Drive Tests 
80 Read failure 

81 Write failure Check cables between drive and controller circuit, and 

82 Format failure 
power supply cable going to drive. Possibly drive JD 
iumpers or cable type are incorrecL Replace the floppy 

83 Seek failure controller card or interface chip. Pos.,ible problem wid1 

86 RAM request error 
interrupt controller. 

SC Interrupt timeout 

Hard Disk Tests 

xi Read failure Check cables between drive and controller circuit, and 

x2 Write failure power supply cable going to drive. Possibly drive ID 

x3 Format failure 
umpers or cable type are incorrecL Replace the disk 

controller card or interface chip. Pos.,ible problem wilh 
x4 Compare failure interrupt controller. 

x5 Drive(s) not present Nole: Errors Cx are for drive 0 (C:), and Ox are for drive 

x7 Unsuccessful info I (D:) 
request 
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Table 30. Diagnostic Test Error Codes and Meanings 
Code Meaning Comment or Corrective Action 

Ethernet Adapter Test 
El Ethernet not present 

E2 VO port failure 

EJ Data path or memory 
buffer failure 

E4 Tra,~~mit hung 

E5 Receive hung 
Thcire tcsL~ require the 50-Ohm lerminalor lo be connecled 
to the network controller card. If the test fails, replace the 

E6 CRC mismatch card or eonlroller chip. 

E7 en failure 

ES Cable failure 

E9 Hardware failure 

EA Insufficient DOS 
memory for packet 

CMOS Real Time Clock Test (AT onlyJ 

Fl System not inilializcd 
or checksum error 

Cneck or replace the CMOS RAM/RTC baltery or chip. 
F2 RTC RAM write/read 

failure 

MOTHERBOARD CHIP SETS 
The preceding troubleshooting information 
refers to specific integrated circuit'> such as 
Lhe OMA or Interrupt Controllers. TI1ese 
were the circuits used on the original XT 
and AT from IBM. However, many 
modem syslcms use large-scale and very 
large-scale integrated circuit'> (LSI and 
VLSI) that combine the functions of IBM's original chips into larger, but 
fewer chips. 111is is a boon to computer manufacturers because they can 
make motherboards with fewer components and cheaper. 

It can also make the motherboards easier to troubleshoot, except that now 
you must know how lo cross-reference the original circuits to their modem 
LSI and VLSI countetparL'>. 

The following topics name various LSI chif sets that are available in the 
market place and arc popularly used to buill motherboards. Some may be 
in socket'>, allowing you to replace them. Others may be soldered in place, 
which wilJ make them harder to replace. 

Before you begin to replace a chip set, examine the cost of your time and 
the parts. It may be cheaper simply to swap the motherboard for a new one. 
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XT Chip Sets 
XT chip sets are generally single-chip; about l inch square, with tiny pins. 
The 1990 cost of an XT motherboard is about $50, without RAM. 

Zymos POACH 4/XT88 
The POACH 4/XT88 contains most of the required components for an XT 
compatible. External components include only the processor, coprocessor, 
and Address Data and Memory Drivers (LS244, LS245, LS373, LS374, 
LS573, LS574). 

Zymos POACH 5/XTB 
The POACH 4/XTB contains all the required componenL'> for an XT­
compatible. External components include only the processor, and 
coprocessor. 

AT/286 Chip Sets 
AT/286 chip sets are generaUy multi-chip. The 1990 cost of an AT/286 
motherboard is about $150. If the motherboard is dead, you may have to 
replace aU chips to find the bad one. Look first at the Data and Address bus 
drivers, since these are the most likely damaged by static from the insertion 
of expart'>ion cards. llie processor (CPU), math coprocessor, BIOS, and 
Keyboard controller are always external to the chip sets. The Integrated 
Peripheral Controller, if present in the chip set, conlams the DMA, lnterrupl, 
and Timer controllers. The System ControUer is the ma<,ter clock, and bus 
logic for the processor. The external RTC (real time clock) may be the 
original Motorola MCl46818, or the Dallas Semiconductor DSl287. Also 
note that some of the following parts may be found in AT/386 designs. 

ACC 82010 PC/AT Chip Set 
The ACC 82010 PC/AT is a four-chip set containing: 

ACC 2000 -
ACC 2100 -
ACC 2210 -
ACC 2220 -

Multifunction Peripheral Controller 
System Controller 
Data Bus Buffer 
Address Bus Buffer 

ACC 82020 Turbo AT Chip Set 
The ACC 82020 Turbo PC/AT is a faster, more featured version of the ACC 
82010. 1be ACC 82020 Turbo PC/AT is a four-chip set containing: 

ACC 2000-
ACC 2120 -
ACC 2210 -
ACC 2220 -

Multifunc. Periph. Controller 
Enhanced System Controller 
Data Bus Buffer 
Address Bus Buffer 

ACC 2030/2035 AT 
The ACC 2030 and 2035 are single-chip AT solulions to 286, and 386SX 
design'> respectively. External components include only tlie RTC. 
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C&T CS8220 
The Chips & Technologies CS8220 is a five­
chip set containing the following: External 
componenL'> include the processor, coprocessor, 
DMA, PIC <programmable interrupt controller), 
timer, Real time clock, and keyboard conttolleIS. 

82C201 -
CMOS RAM 
82C202 -
82C203 -
82C204 -
82C205 -
Logic 

System Controller & Extended 

1/0 & MEN Decode Logic 
High Address Buffer 
Low Address Buffer 
Data Bus Buffer and Parity 

C & T CS822/ NEAT 
The C&T CS8221 is a four-chip set containing the following: 

82C21 I. -
82C212 -
82C215 -
82C206 -

System Controller & Extended CMOS RAM 
1/0 & MEN Decode Control and Logic 
Address & Data Bus Buffer and Parity Logic 
Integrated Peripherals Controller 

C&1' CS82C235 NIU1' 
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The C&T CS8221 is a single-chip solution for an AT/286 design, requiring 
only external Bus driveIS, and Memory. 

Farada.v (WIJ) FE.16008 
The FE3600B is a four-chip AT/286 solution, requiring only an external 
RTC. 

FE3001 -
FEJ0I0B -
FE3021 -
FE3031 -

System Controller 
Peripheral Controller 
Address Bus and Memory Controller 
Data Bus and Parity Control 

Faraday (WIJ) FE.1600C 
The FE3600C chip set is the same as the FE3600B chip set. 

Stvra S1'82C21 
Ti1e Styra chip set is a pin for pin replacement of the C&T CS8221 NEAT 
chip set. 

Stmlac Super 286 
The Suntac Super 286 is a five-chip set AT design which requires only the 
RTC extcmally. They are llat leaded plaslk packaging requiring special 
tools for removal. 

ST62C201 -
ST62C202 -
ST62C008 -
ST62C0I0 -

System Bus Controller 
Memory Controller (DRAM and ROM) 
Integrated Peripherals Controller 
Address Bus Controller 
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S11ntac 62 Chip Set 
The Suntac 62 chip set is a six-chip AT/286 design. 

ST62BC00 lB -
ST62BC002B -
ST62BC003B -
ST62BC004B -
ST62C005B -
ST62C006 -

System Controller 
Upper Address Buffer 
Lower Address Buffer 
Data Buffer 
DMA Page register, Motherboard 1/0 control 
Integrated Peripheral Conlroller 

WIJ7500 Chip Set 
Westem Digital's family of components including: 

7XCIO -
7XC20 -
7XC30 -

Single-chip AT/286 Solution 
FD, HD, and RTC conlroller 
2 Serial plus Parallel Adapter 

The Western Digital WD75Cl0 is a single-chip AT/286 solution, requiring 
only an external RTC, or 76C20. 

WIJ7600 Chip Set 
The Western Digital WD76Cl0 is a high-speed single-chip AT/286 solution, 
requiring only an external RTC, or 76C20. 

WIJ7600/LP Chip Set 
The Western Dig.ital WD76CIOLP is a low-power single-chip AT/286 
solution, requiring only an extemal RTC, or 76C20. 

VIA FlexSet AT 
The VIA family of products include: 

SL9011 -
SL9020 -
SL9023 -
SL9151 -
SL9152 -
SL9250 -
SL925I -
SL9252 -
SL9350 -
SL935I -
SL9352 -
SL9030 -
SL9090 -
SL9095 -

System Controller 
Data Bus Controller 
Address Controller 
AT/286 Page Interleave Memory Controller 
AT/286 System and Memory Controller 
AT/386SX Page Mode Memory Conlroller 
AT/386SX Page Interleave Memory Conlroller 
AT/386SX System and Memory Controller 
AT/386 Page Mode Memory Controller 
AT/386 Page Interleave Memory Controller 
AT/386SX System and Memory Controller 
Integrated Peripheral Controller 
PC/AT Universal Clock chip 
Power Management Unit 

Zym"s l'OACII/AT (1&2) 
The POACH/AT is a two-chip AT solution which requires only external 
address and data bus buffers. 

POACH I -
POACH 2 -

System Clock, bus control, PIC and RTC runctions 
DMA, Timer, Refresh, and 1/0 Control functions 
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Zymos POACH 3 
The Zymos POACH 3 is a dual-mode device that functions as both an 
Address and Data bus controller. This requires two-chips on the 
motherboard, both of which look identical. 

AT/386SX Chip Sets 
TI1ese chip sets are similar in function to the AT/286 chip sets, since both 
are designed around 16-bit buses. 

S11ntac GS62CS0J 
The Suntac GS62CS03 is a two-chip solution, requiring an external RTC. 

GS62CIOl -
GS62C102 -

WIJ6400SX 

System, Data Bus, Timer, and PIC controllers 
Memory, OMA, and 1/0 Controller 

The Western Digital WD6400SX is a four-chip AT/386SX solution which 
contairL~: 

WD6000 -
WD6010 -
WD6020 -
WD6036 -

WIJ6400SXll~P 

System, PIC and Timer controllers 
DMA, Reset, and Parity controllers 
Address and Data bus controllers 
Cache/DRAM Memory Controller 

The Western Digital WD6400SX/LP is a four-chip low-power AT/386SX 
solution which contains: 

WD6000 -
WD6010 -
WD6020 -
WD6036/LP -

System, PIC and Timer controllers 
DMA, Reset, and Parity controllers 
Address and Data bus controllers 
Cache/PSRAM Memory Controller 

Zifog System 90/SX 
The Zilog System 90/SX is a three-chip set which includes: 

P90 -
P91 -
P92 -

System, PIC, DMA, RTC and refresh controllers 
Advanced Memory controller 
Address and Data bus controller 

AT/.\86 Chip Sets 
AT/386 chi(! sets are generally more complex, as they are required to deal 
with a 32 bit local bus and a 16 expansion bus. These chip sets will also 
be found on A T/486 designs. 

ACC 82300 
The ACC 82]00 is a three-chip set that requires external Address, and Data 
bus controllers. ll1e chip set contains: 

ACC20(Xl -
ACC23!Kl -
ACC25(Xl -

Integrated Peripheral Controller 
Page Interleaved Memory Controller 
System Controller 
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Opti lli/J A1'/386 
The Opti mo AT/386 chip set is a system and memory controller solution 
only. It also requires an Integrated Peripheral Controller. 

82C381 -
82C382 -

WD6500 

System and Cache controller 
Direct Mapped Page Interleaved Memory Controller 

The WD6500 chip set is a five device solution which requires an external 
RTC and contains: 

WD6000 -
WD6010 -
WD6022 -

System, PIC, Timer and 1/0 Controllers 
OMA, Reset and Parity control 
Address or Data bus controller 

This is a dual-mode chip, similar to the Zymos POACH 3, in that it can 
function a<; either a Data or Address bus controller. This means that there 
will be two of these chips present. 

WD6030 - Cache/DRAM Controller 

Zymos POACH/A1'386 
The POACH/AT386 (POACH 6) is a high-speed 80386 System controller. 
It also requires either a POACH/AT or POACH/ATF. 

Zymos POACIIIA1'F (7&8) 
The POACH/ATF is a high-speed two-chip AT solution, similar to the 
POACH AT. The chip set requires only external address and data bus 
buffers for an AT/286, or external address and data bus buffers, and a 
POACH/AT386 (POACH 6) for an AT/386 design. 

POACH 7 -
POACH 8 -

System Clock, bus control, PIC and RTC functions 
OMA, Tinier, Refresh, and 1/0 Control functions 

I\IOTIIERHOARD CONNECTORS 
You may find it convenient while troubleshooting to know the pinouts of 
some of the major connectors on the IBM-standard PC/XT and AT 
motherboards. The following tables give pinouts for the expansion slots and 
power supply connectors. 

Power Supply Connector 
11,e IBM XT/AT-standard power supply cable follows a color code 
convention, shown in Table 31, that should help you orient the power supply 
connectors properly before plugging them onto the motherboard. Not all 
power supply manufacturers confonn to the color coding scheme. Pin I is 
toward the rear of the computer. Not all systems identify the plugs on the 
power supply cables as P8 and P9. Typically, when plugged onto the 
motherboard, the connectors are side-by-side, and the sides containing the 
black wires are adjacent. 
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Table 31. Power Supply Connector Plnouts 
PS Pin Signal Use P9 Pin Signal Use 

I POWERGOOD (white, reset system) 7 Ground (black) 

2 +5 Volts DC (red) 8 Ground (black) 

3 +12 Volts DC (yellow) 9 -5 Volts DC (green) 

4 -12 Volt~ DC (blue) 10 +5 Volts DC (red) 

5 Ground (black) II +5 Volts DC (reel) 

6 Ground (black) 12 +5 Volls DC (reel) 

Expansion Slot Connectors 
The 8-bit expansion slol~ in a PC or XT are shorter than the 16-bit slol~ in 
an AT. Table 32 shows the long connector pinout, while Table 33 shows 
the pinout for the short connectors. In identifying the signals, note that a 
minus sign preceding the signal name means it is low-true (0 volts when 
active). Pin numbers are identified as Ax, Bx, Cx, or Dx. Rows A and C 
arc on the lert side or the edge connector when you are facing the front or 
the computer, and rows B and D are nearest to the power supply on a 
standard XT or AT. 

Table 32. Long Connectors (AT and XT) 

Pin Use Pin Use Pin Use 

Al l/<K11K A22 SA9 843 -SMEMR 

A2 SD7 A23 SAS 844 -IOW 

A3 SD6 A24 SA7 845 -IOR 
A4 SD5 A25 SM 846 -DACK3 

A5 SD4 A26 SA5 847 DRQ3 

A6 SD3 A27 SA4 848 -DACKI 

A7 SD2 A28 SA3 849 DRQI 
AR SDI A29 SA2 H50 -REFRESII 

A9 SLXI AJ0 SAi H51 ATSYSCLK 

AIO -VOCIIRDY AJI SAO H52 IRQ7 

All AEN 832 Ground 853 IRQ6 
Al2 SAl9 833 RESETDRV 854 LRQ5 

AIJ SAIS H34 +5V 855 IRQ4 
Al4 SAl7 H35 LRQ9 856 LRQ3 

Al5 SAl6 836 -5V 857 -DACK2 

Al6 SAl5 837 DRQ2 858 T/C 
Al7 SAl4 BJ8 -12V 859 BALE 

AIR SAU 8J9 uws 860 +5V 

Al9 SAi.! B40 +12V 861 osc 
A20 SAIi B41 Ground 862 Ground 

A21 SAi() B42 -SMEMW 
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Table 33. Short Connectors (AT Only) 
Pin Use Pin Use Pin Use 

Cl SBllE Cl3 SDIO D25 IRQl4 
C2 LA23 Cl4 SDII D26 -DACK0 
C3 LA22 Cl5 SDl2 D27 DRQO 
C4 LA21 Cl6 SDl3 D2S -DACK5 

cs LA20 Cl7 SDl4 D29 DRQ5 
C6 LA19 CIS SDl5 D30 -DACK6 
C7 LAIS Dl9 -MEMCSl6 D31 DRQ6 
cs LAl7 D20 -IOCSl6 D32 -DACK7 
C9 -MEMR D21 IRQI0 D33 DRQ7 
CI0 -MEMW D22 IRQII D34 +5V 
CII SDS D23 IRQl2 D35 -MASTER 
Cl2 SD9 D24 IRQl3 D36 Ground 

SERIAL AND PARALLEL PORT CONNECTORS 
KickStart 2's serial and parallel connector pinouL<; and signal names, 
including those for the IO-pin header JI, are given in Table 34 and 
Table 35. 

Table 34. Serial Connector JI, J4 Pb1ouls 
Connector Pin Numbers 

Signal Name Header DB9M DB2.5M 
JI J4 Adapter 

Carrier Detect I I s 
Received Data 3 2 3 

Transmitted Data 5 3 2 

Data Tenninal Ready 7 4 22 
Signal Ground 9 5 7 
Data Set Ready 2 6 6 

Request To Send 4 7 4 
Clear To Send 6 8 5 
Ring Indicator s 9 22 
No Connection IO - -
Earth Ground - - I 

AT INTEIUUJPT AND UMA CONTIU)LLERS 
This topic gives an overview of interrupt and OMA controller signal usage 
in a typical AT. The associated tables indicate the signal,; used in lhe XT 
by showing that they go to the 8-bit expansion slots. 
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Interrupt Controllers 
AT-compalible computers have two 8259A-type Programmable Interrupt 
Conlrollers (Pl Cs), a ma">ter and a slave, that handle the hardware interrupts 
to the 80286/80386/80486 CPU. Table 36 lists the interrupt lines, Lheir 
priorilies, and the associated devices, and the type of expansion slot 
containing (if any) the signal. An 8-bit slot is a 62-pin, PC-compatible slot. 
A 16-bit slot is an AT-compatible, 36-pin exten'iion lo the PC slot. 

Table JS. DB2SF Parallel Connector JS Plnout 
Pin# Signal Pin# Signal 

I -Strobe 14 -Auto Feed 

2 Data 0 15 -Error 

J Data I 16 Initialize 

4 Data 2 17 -Select In 

5 Data 3 18 Ground 

6 Data 4 19 Ground 

7 Data 5 20 Ground 

8 Data 6 21 Ground 
') Dala 7 22 Ground 

10 -Acknowledge 23 Ground 

II Busy 24 Ground 

12 Paper Out 25 Ground 

13 Select - -

Table 36. A T-Compatlble Interru pis 
Priority Hits Source Destination 

NMI - Parity Error CPU NMI 
(l - Timer 01a11nel 0 Master, h1tcrrupl 0 

I - Keyboard Controller Ma.~lcr, Interrupt I 

2 Slave PIC lRQ 8-15 Master, Interrupt 2 

J Clock/Calendar Slave, Interrupt 0 

4 8 IRQ9 Slave, Interrupt I 

5 16 IRQ IO Slave, hit 2, unused 

6 16 IRQ II Slave, Int 3, unused 

7 16 IR() 12 Slave, Int 4, unused 

R 80xR7 Busy IRQ 13 Slave, hit 5 
I) 16 IR() 14 Slave, Int 6, Hard Drive 

Ill 16 IRQ 15 Slave, Int 7, unused 

11 R IR() J Master, Int J, Serial Port 2 

12 R IR() 4 Master, Int 4, Serial Port I 

u 8 lRQ 5 Master, Int 5, Printer Port 2 

14 R IRQ6 Master, Int 6, Floppy Drive 

15 R IRQ 7 Ma.~tcr, Int 7, Printer Port I 
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DMA Controllers 
AT-compatible computers contain two 8237A Direct Memory Access 
controllers for byte and word transfers. Typically, they run al 8 Mhz, but 
they may run faster. Table 37 lisle, the DMA channels and the 
corresponding signals on the PC and AT expansion slots where these 
channels can be accessed. 

Table 37. DMA Channe~ 
SLAVE MASTER Bits DEVICE 

0 - 8 DRQ 0, unused 

I - 8 DRQ I, IBM SDLC 

2 - 8 DRQ 2, floppy drive 

3 - 8 DRQ 3, unused 

- 4 Slave ca~cade to master 

- 5 16 DRQ 5, unused 

- 6 16 DRQ 6, unused 

- 7 16 DRQ 7, unused 
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INTRODUCTION 
This chapter describes the various options and accessories (such as loopback 
plugs) that you can receive with KickStart 2. It is possible tl1at your version 
of KickStart 2 will not contain all those items described here. However, 
they are still available from Landmark or your Landmark dealer as 
separately purchased items. If you have doubts or questions about tl1em, 
contact Landmark directly. 

SEiUAL/PARALLEL LOOPBACK PLlJGS 
Serial and parallel port loopback plugs are connectors with internal wiring 
that connects output pins to input pins, tl1ereby "looping" the outputs back 
to the input<;. When connected to a serial port, for example, any data sent 
out is received back in, thus verifying the mtegrity of the computer's data 
path, signal driver circuitry, and connectors. 

Loopback plugs won't work properly if protection devices are installed on 
parallel port or serial port<;. 

Table 38. Loopback Plug Interconnections 

15-l>IB Female Serial Port l'lug (Un1SF or DIUSS) 
Signal Pin➔ f--Pin Signal Name 

Transmit Data 2 3 Receive Data 

Rc4ue.sl lo Send 4 5 Clear lo Send 

Data Set Ready 6 8 Carrier Detect 

Data Set Ready 6 20 Data Tem1i11al Ready 

Carrier Detect 8 22 Ring Indicator 

9-Pia Female Serial Port J.>l11g tDB91<' or DD9S) 

Signal Name Pin➔ f--Pin Signal Name 

Tra11smil Data 3 2 Receive Data 

Re4uesl lo Send 7 8 Clear lo Send 

Data Set Ready 6 I Carrier [)elect 

Data Set Ready 6 4 Data Tem1inal Ready 

Carrier Detect I 9 Ring Indicator 

25-Pln Male ParaUel Port Plug (JJB25M or DB25P) 

Signal Name l'in➔ f--Pin Signal Name 

-Strobe I 2 Data Bit 0 

Data Bit I 3 14 -Auto l'ecd 

Data Bit 2 4 15 -Error 

Data Bit 3 5 17 -Select Input 

Data Bil 4 6 13 Select 

Data Bit 5 7 12 Paper End 

Data Bit 6 8 to -Acknowledge 

Data Bit 7 9 11 Busy 

-Error 15 16 Initialize 

Tahlc 38 and Figure I J show which loopback plug pins are interconnected. 
We recommend you use only Landmark's top-quality loopback plugs. 
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ETHERNET LOOPBACK PLUG 
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An Ethemet loopback plug is actually a standard Ethemet BNC T-conncclor 
with two 50-Ohm BNC temtinators attached. Because they are so simple, 
no wiring table or diagram is needed to describe them. They are avaiJable 
from Landmark. Table 39 gives standard AMP part numbers. 

Table 39. Ethernet Loopback Plug Components 

Quantity Hem AMI' Part Number 

I BNC T-conncctor 221543-2 

2 50-Olun BNC lerrninalor 221629--4 
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access - any disk seek or any disk or memory read or write operation 

add-on cards - an electronic circuit board that plugs into an exr.ansion slot 
or an IBM-compatible computer. 111e cant expands the capabilities or the 
basic computer, such as by adding memory or capability to communicate 
with other lnput/Output devices. 

address - a location in a computer's memory where particular data are 
stored, or the identity of an Input/Output device or controller card. The 
specific number that the microprocessor places on the bus to wake up a 
particular memory or 1/0 circuitry, and to prepare it to send or receive data. 
The address is used to identify a specific circuit, and to prevent other 
circuits from responding. 

alignment - the placement of a disk drive's read/write head precisely above 
the center or the specific track the computer expecL~ it to be above. 

a11alog - continuously variable representation or quantities by numbers; for 
example, the magnitude o[ an electrical voltage represents number. Also see 
digital for contrast. 

ANSI - American National Standards Institute, an organization that 
coordinates the establishment of voluntary national standards, especially for 
the computer industry. For example, ANSI standards exist for floppy 
diskettes and the meanings of numenc codes computers use to communicate 
with remote kcyboard-di~play terminals. 

AT - a computer invented by IBM in 1984 based on the Intel 80286 
microprocessor and having 8 expansion slots and a 20 Megabyte hard disk. 

A 1'-wmpatihle - being functionally identical to the original IBM AT 
personal computer. AT-compatible add-on cards must be able to plug into 
and operate correctly in AT expansion slots. AT-compatible computers must 
be able to nm software that runs on the original AT, and accept AT­
compatible add-on cards. 

hadmp copy - a copy that a user makes of an original program diskette from 
a soflwarc manufacturer; the copy is made so that if the original gets 
overwrillen or destroyed somehow, the user still ha~ an authorized copy lo 
use until 1he original is replaced. Usually, it is illegal to make more than 
one backup copy, or lo use a backup copy on one computer while the 
original is being used on another. 

binary - the designalion for a number system that contains only two digits, 
I and 0. Computers operate with binary numbers because transistor circuits 
lhal compulers dc(X'ml on can represent a I by being tumed on and a O by 
being turned off. Also sec bit and byte. 

/I/OS - Basic Input/Output System. This is software that resides in ROM 
(read-only memory) chips that are plugged into the motherhoanl or some 
controller cards. BIOS provides a standard interface between application 
prngrnms or DOS a1KI specific AT-compatible 1/0 devices. For example, 
BIOS contains software that receives a command from DOS lo write data 
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lo a disk sector, then gives detailed low-level commands lo the disk 
controller to write the data. Motherboard BIOS must usually be compatible 
and functionally identical to the original IBM PC, XT, AT, or PS/2 
motherboard BIOS. Clone makers sometimes develop their own BIOS, but 
usually prelcr lo buy the BIOS from a software company. Major BIOS 
manufacturers are Phoenix, Award, AMI, and Quadtel. These BIOSes also 
perfonn a self-test during system boot. They often come with additional 
features such as built-in system setup program, low-level hard disk fonnat, 
and advanced diagnostic tests. 

bit - acronym for binary digit, the smallest number a computer can deal 
with. A bit is either a 1 or a 0, usually represented in computers by +5 
Volts DC, or O Voll<; (ground), respectively. 

boot failure - the inability of a computer to start running properly because 
its circuitry is broken, or it cannot find or load the operating system software 
from the disk drive. 

boot - the process of bootstrapping, or sel f-slarting the computer. When you 
tum on power, the computer perfonns a self-test (a function of BIOS), then 
attempts to "boot", or read an operating system from the floppy or hard disk. 
Also see finnware. 

boot - the process of bootstrapping, or self-starting the computer. When you 
tum on power, the computer perfonns a self-test (a function of BIOS), then 
attempt<; to "boot", or read an operating system from the floppy or hard disk. 
Also see finnware. 

buffer - an amount of memory in either a RAM chip or a register tbat acts 
as a temporary holding place for data passing from one place in the 
computer to another. Buffer memory allows t11e CPU lo deposit the data 
'and return to other tasks rather than waiting for an 1/0 device to take the 
data. Another type of buffer is an electronic circuit that amplifies weak 
digital signals in order to prevent a circuit sending data from being 
overloaded by several circuits receiving the data. 

bus - electrical data and address signal connections that are routed on the 
motherboard between the microprocessor, the memory, the math 
coprocessor, and the expansion slolc;. As with a city bus, the connections 
have slopping off points that allow any device's data to be sent to or from 
the microprocessor. 

byte - 8 bit<;. A byte i<; a the typical size of a personal computer number, 
especially as used for 1/0 to displays, disk drives, printers, keyboards, and 
modems. 

card - a printed circuit board containing computer chips and other electrical 
or electronic component<;, 

cathode ray tube (CRT) - the main screen of a computer display or monitor, 
a CRT contains a high-energy source of electrons (the cathode) which emits 
a beam or ray of electrons which other component<; in tJ1e tube accelerate to 
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a high velocity. Upon striking the phosphor-coated inside surface of the 
front of the tube (screen), the ray causes the struck area of the phosphor to 
emil light. By denecting the beam across lhe screen very quickly, the tube 
makes a text or graphic image appear on the screen. 

central processing unit (CPU) - see microprocessor 

compatible - being functionally identical to the original IBM PC, XT, AT, 
or PS/2 personal computer. A compatible add-on card must be able to plug 
into and operate correctly in AT expansion slots. A compatible computer 
must be able to run software that runs on the original IBM, and accept 
compatible add-on cards. 

comp11ter - a mechanical or electronic machine that perfom1s repetitive or 
complex calculations and reasoning operations with numbers and text. The 
tenn "computer" comes from Latin rooLc; that mean "to Ill.ink with". Thus, 
a computer helps people lo tllink by removing the drudgery from repetitive 
calculation and reasoning activities. Modem electronic computers contain 
the following major components: Central Processing Umt (CPU), the 
electronic circuit that performs arithmetic and reasoning calculations; 
memory, the electronic circuiLc; that store programs and data; and 
Input/Output (1/0), the electronic circuits and mechanical devices such ac; 
prmters, keyboards, displays, and disk drives, that allow the computer to 
communicate with humans or expand its capabilities. The computer runs by 
virtue of the CPU fetching and executing the instructions of a program that 
is usually loaded into memory from a disk drive. 

controller - a card or circuit that provides an interface between the 
computer's microprocessor and iLc; actual 1/0 devices such as a disk drive. 
The controller perfom1s low-level electronic control of the device (such as 
a display or disk drive) upon receipt of commands from the microprocessor, 
and 1t buffers data flowing between the two. 

data - information, in tl1e form of binary numbers (see bit, byte) that is 
stored on a floppy or bani disk, or in the computer's memory, or is 
tnmsfen-ed from one place in the computer to another (such as from the disk 
to the memory), or is transmitted to or from external devices such ac; 
printers. 

data patterns - tl1e placement of data in memory or on an Input/Output 
device such ac; a disk drive in a way tl1at is calculated to cause a read or 
v;;ritc error because of unusually sensitive or insensitive circuitry. 111c 
memory or device should not cause an error, regardless of tl1e data paltem 
sent to it, so if it docs, it is assumed to be faulty. 

dia~nt1slic - a test or process that examines symptoms of a problem, runs 
tests to exercise suspected bad circuits, and points out remedial action to 
take. 

digital - representing values by a configuration of binary digits (ones and 
zeros, represented in most computers by +5 Volts and ground, respectively). 
For contnLc;t, sec analog. 
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IJIP - dual in-line package, refers to the integrated circuit (chip) packaging 
technique whereby opposing parallel rows of pin~ are on each long side of 
the chip. These are contrasted with SIP (single in-line package), and ZIP 
(zig-zag in-line package). 

Direct Memory Access (DMA) - the process by which a block of data is 
sent directly between an 1/0 controller circuit and the computer's main 
memory, rather than having to pass through the microprocessor. AT Floppy 
controllers use DMA. See programmed 1/0. 

diskette - a round, flat, thin sheet of mylar or sin1ilar material enclosed in 
a protective jacket that can be inserted in a floppy drive. It is coated with 
a ferrous o,ude that is magnetizable, and is used to record computer data 
when it spins in the drive. It is often referred to as a floppy because the 
original diskettes were flexible enough to flop around when waved in the air. 
A cleaning diskette has a similar shape, but is made from a non-recordable 
material that cleans the read/write (recording) heads in the drive as it spins 
in contact with the heads. 

display - a computer screen that shows text and graphic information to the 
computer user. Also see cathode ray tube. 

DOS format - A special high-level format that MS-DOS or PC-DOS writes 
on a computer disk. The format puts a fiJe structure on the disk surface, 
including an area that identifies sectors in use, a directory of the files 
present, and the files themselves. 

DOS - Disk Operating System. MS-DOS (from Microsoft) and PC-DOS 
(from IBM) are the industry standard operating systems for AT-compatible 
computers. The main tasks of DOS are to create and manipulate a system 
of program and data files on the disk, and to provide a console interface to 
the user. 

drive type - a numeric designator that specifies a particular type of disk 
drive to BIOS in the AT. Standard IBM AT BIOS recognizes up to 47 
types of drives, each being identified by a number of tracks and heads, and 
each a~sumed to be an MFM type with 17 sectors of 512 bytes each. 

drive - an electronic and mechanical computer Input/Output device that 
contains a fixed (rigid) disk or allows you lo in~ert and remove noppy 
diskettes. The drive can write data onto and read data from t11e disk surface 
in concentric tracks under command of the computer. The drive spins the 
disk and uses an actuator t.o position read/write heads above t11e surface of 
the disk in order to deposit or extract data. 

drive door - a movable front cover or actuating lever on a noppy drive that 
clamps a diskette in place when closed, but releases and ejects the diskette 
when opened. 

drfrer- a special software program that is specified in the CONFIG.SYS file 
and is loaded at boot time. It's purpose is to implement special BIOS 
functions for a particular 1/0 device. For exan1ple, a driver is required to 
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operate a disk controller at its secondary 1/0 addresses because the real 
motherboard BIOS only uses the primary addresses. 

electromagnetic - a type of energy that electronic circuits radiate, creating 
unwanted interference with the behavior of nearby electronics that are 
susceptible to the radiation. The radiation is caused by electrons flowing in 
interconnecting wiring in alternating directions at a very high frequency. 
The .radiation is sometimes intentional, as in the case of radio and television 
signals coming through the air. However, susceptible circuits can be 
shielded from the effects of the radiation by moving them to a different 
location or by putting a metal housing around them. Computer cases must 
he properly closed to prevent electromagnetic radiation of its circuits from 
interfering with television and radio reception. 

f 

EMS - acronym for Expanded Memory Specification developed by Lotus, 
Intel, and Microsoft. EMS provides a mechanism for programs that were 
originally intended to run within the IM address space of an 8088 
microprocessor (as found in the IBM PC and XT computers) to have access 
to many megabytes of additional memory. The origmal technique was to 
provide electronic circuitry with memory add-on cards that allowed the 
application program to command an EMS driver to switch various 16K 
chunks of the add-on memory so that the application could read and write 
the memory through addresses above the normal 640K reserved for DOS 
and below the area under IM reserved for BIOS. EMS versions 3.2 and 4.0 
arc the most popular, with version 4.0 allowing application programs more 
flexibility in usage of RAM in the lower 640K of address space. Version 
3.2 allows 8M or expanded memory, and 4.0 allows 32M. Motherboard 
chip makers now incorporate EMS control circuitry in their chipsets. 
Software manufacturers have developed drivers that use disk space and 
cxtc1Klcd memory to emulate expanded memory in systems that have no 
EMS control circuitry. 

expanded memory - see EMS. 

expansion slot - a socket on a motherboard into which to plug add-on cards 
such as memory, disk controller, video adapter, atKI serial/parallel port 
controllers. 

expansion slot - a socket on a motherboard into you can plug add-on cards 
such as memory, disk controller, video adapter, a11d serial/parallel port 
controllers. 

extended memory - The address space between IM a11d 16M in an AT­
compatible computer. Modem 80386 and 80486-based computers can 
address extended memory up t.o 4G (gigabytes, equivalent to I 024 
megabytes). 

ferrous oxide - a magncti1.able chemical com(Kmnd containing iron that is 
used to coat the surface of floppy and hard disks. The ferrous oxide can be 
wom from a lloppy diskette surface by the pressure of the read/write head 
riding directly on the surface ac; the diskette spins. ll1e oxide can thus build 
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up on the head, causing the head to become dirty, and inducing read/write 
errors. 

file - a logical grouping or information in the fonn or pure data or a 
program on the surface of a disk. 1be actual file structure of the disk and 
the creation, deletion, and other handling of files is done by the operating 
system (see DOS and DOS format). 

firmware - software for a microprocessor that is built into ROM. BIOS is 
a specific firmware for the motherboard's microprocessor. 

floppy - see diskette and drive. 

format - the organization of data on a floppy or hard disk. Typically, the 
disk must have two levels of formatting before it is useful. The low level 
consists of writing onto the disk concentric tracks, each of which is 
subdivided into a number of sectors, each of which can typically contain 512 
bytes of data; the format is written on a hard disk by a special program. 
The high level consists of writing into the sectors a file structure. This is 
done by the operating system (see DOS format). 

gigabyte - 1024 megabytes. Optical disk 80386/80486 address space 
capacities are normally rated in megabytes. 

ground - the connection of a common return of electrical current to the 
earth. All AC power systems in most countries require one leg of an 
electrical circuit to be grounded for safety. One should always ground 
oneself by touching the computer chassis before handling an electronic 
circuit card. 

hard disk - a magnetic disk that i'! rigid and not removable from the drive. 
Also see diskette and drive. 

hardware - physical or tangible component'! of a computer, such a'! the 
motherboard, disk drives, display, keyboard, and so on. Also see computer 1 
and software. ., \ 

head - a relatively small device used for writing and reading data on the 
surface of a magnetic disk inside a disk drive. The device is usually made 
of pla'ltic, ceramic, or non-ferrous (non-magneti7.able) metal, and contains 
a precisely placed set of tiny coil'! of wire. Write current passes through the 
coil, builds up a magnetic field that alternates direction at high speeds as the 
disk spins under it, and thereby magnetizes (writes lo) spots on the disk 
track. Conversely, when reading, the magneti7.ed spots on the disk track 
pass under the head, induce alternating voltage in the head's coil of wire; the 
mduced voltage is amplified by the drive electronics and sent to the 
computer. Thus is the data on the disk read. Also see diskette, drive, guide 
rods, ferrous oxide, actuator, and alignment. 

hexadecimal - otlen referred to as "hex", a number system with 16 digits, 
used as a convenience by computer programmers, engineers, and technicians 
because 2 hexadecimal digits can represent 8 binary digits (it is ea'!ier to 
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deal with 2 digits than 8, esrt:cially when operating 
with large numbers). Hex digits can be 0 through 9 
and A through F, where A, B, C, D, E, and F 
represents decimal values 10, 11, 12, 13, 14, and 15, 
respectively. A through Fare used because there are 
no single symbols to represent those digits. To 
distinguish from decimal or random character 
sequences, a typical hex number is followed by the 
letter h, or preceded by OX, as in the following 
examples: 49FBh, 0X30Cl, 5442h. 

high density - a type of diskette that is manufactured 
to high standards and can accept data packed more 
closely together than low-den.,;ity diskettes allow. 
5.25-inch high-density disks allow fonnatting with 96 
tracks per inch ( 1.2M), and 3.25 diskettes allow 135 
tracks per inch (720K or 1.44M). 

1/0 - Input/Output. The process of transferring data 
into or out of the computer from or to a peripheral 
device such as the disk drive, display, and so on. 
Such devices are known as 1/0 devices. 

1/JM - International Business Machines, the American 
computer manufacturer that popularized the tenn 
"personal computer", invented the IBM PC, XT, AT, 
and PS/2 computers, and made them the major de 
fiu·to world standard for desktop and deskside 
computer systems. 
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Decimal -
Hexadecimal -

Binary 
Equivalent 

Values 

I Dec I Hex I Bin I 
0 0 0000 
1 1 0001 
2 2 IMHO 

3 3 0011 
4 4 01()0 

s 5 0101 
6 6 0110 
7 7 11111 
8 8 1000 
9 9 1001 
10 A 1()10 
11 B 1011 
12 C 1100 

B I) 1101 
14 I<: 1110 
15 F 1111 

interlem•e, memory - 2-way page interleave refers to a memory access 
method whereby odd addresses are located in one bank, and even addresses 
in another. 4-way interleave schemes are less popular, but still occur. 
Interleaving like this allows sequential memory accesses to occur fast, even 
though the system is using slow memory. One bank can be fetching data 
while the other is pre-charging. The effect is similar to that of a high-RPM 
multi-cylinder combustion engine compared to the lower-RPM of a single­
cylinder engine. Page interleaved architectures sometimes require separation 
of the two halves of a 16-bit bank of memory, thereby affecting location of 
a bad RAM chip. 

interlem·e, sector - the sequence in which sectors around the track are 
numbered and read. Modem fast systems use I-to- I interleave in which the 
sectors arc numbered in sequence; this allows the system to read a track in 
one revolution of the disk. Older, slower systems use 1-to-3 interleave in 
which every thinl sector is numbered next in sequence; this allows the 
system to read a complete track in 3 revolutions. Programs are available 
that determine the interleave factor of your drive if ii is the MFM or RLL 
type. If your interleave is wrong for your system, ii can cause reduced 
performance. The 1-lo-3 and other slow interleave factors are required 
because U1e controller cannot store more Umn one sector ( 512 bytes) of data, 
and must pass it to the computer's memory before reading the next sector. 
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1-to- J interleave i'> allowed if the controller can store an entire track of data 
and time-share the reading of sectors at high speed with writing of stored 
sectors to the computer's memory. 

jacket - the protective plastic covering of a floppy di'ikette. The jacket of 
a 5.25-inch diskette is very flexible, while that of a 3.5-inch diskette is rigid. 

keybo,ird - a device shaped like the typing area of a typewriter that allows 
you to type infonnation or commands for entry into a computer. 

kilobyte - 1024 bytes. Aoppy and memory storage capacities are nonnally 
rated in kilobytes. 

LED - light emitting diode. A LED is frequently used in computers in place 
of incandescent indicator lamps because they are actually transistor-like 
semiconductors that glow when current is passed through them. They use 
low voltage levels (+SV), are much more rugged, and last much longer than 
incandescent lamps. 

load - the process by which a computer program or data is brought from the 
disk into the computer's main memory. 

loop - the process by which a computer program executes the same set of 
instructions repeatedly. 

low density - a type of diskette that must accept data packed more loosely 
than high-den'iity diskettes allow. 5.25-inch low-density disks allow 
fom1atting with 48 tracks per inch (360K). 

megabyte - 1024 kilobytes. Hard disk and memory storage capacities are 
often rated in megabytes. 

microprocessor - a complex integrated circuit "chip" molded into a square 
or rectangular flat piece of plastic or ceramic to be mounted (usually) on the 
motherboard of a computer. The microprocessor i'> the "brain" of the 
computer and is sometimes known as the Central Processing Unit (CPU). 
It contains arithmetic, logical, and reasoning circuits, can fetch and execute 
instruction'> from memory that is external to the chip, can read and write 
data lo memory and Input/Output devices. Also see computer. 

motherboard - the main card or printed circuit board of the computer. It 
contains the expansion slot connectors, the microprocessor, and related 
circuitry. 

mfJ11se - an palm-sized input device for the computer. As you move the 
mouse around on the desktop, it sends relative vertical and horizontal motion 
information to the computer. Mice have buttons on top that you push with 
your finger. Popular versions have 2 or 3 buttons. Any program that uses 
a mouse displays a mouse cursor or arrow shaped pointer on the screen; the 
pointer moves to mimic the direction and amount you move the mouse. 
When the pointer is on top of a menu item, you can push the mouse button 
to tell the program that you arc selecting that item. In order to use a mouse 
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with an application program, you must have a mouse driver software 
program loaded into the computer. Some programs contain a built-in mouse 
driver. 

nybble - four bits (half of a byte). 

optical sensor - an electronic device that detects the presence of another 
object. It functions by having a light source such as a L.E.D shine into a 
light-sensitive electronic component, and allowing the other object to 
interrupt the light beam. An electronic circuit detects that the light beam 
was interrupted, thus sensing the presence of the other object. Typical use 
is in the detection of the write protect tab on a 3.5-inch floppy diskette 
jacket. 

oscilloscopes - an instrument for measuring the voltage frequency and 
amplitude characteristics of electrical and electronic energy signals. It 
contains a cathode ray tube and actually shows the electrical wavefonn on 
the screen. They are usually expensive and used only by skilled technicians 
and engineers. 

overwriting - writing new data on top of old data on a hard or floppy disk. 

PC - a computer invented by IBM in 1981 ba,;ed on the Intel 8088 
microprocessor and having 5 expansion slots and a Hoppy drive, but no bard 
disk. 

I'IC - programmable interrupt controlJer. Titis refers to the 8259A chip on 
XT and AT motherboards that recognizes and prioritizes IRQ (interrupt 
requests) for the CPU 

potentiometer - an adjustable electrical component of electronic circuits that 
allows a technician lo change the behavior characteristics of the circuit. 
Similar to the volume control in a radio. 

power mpply - a major subassembly of a computer system that sup/Jlies 
electricity to electronic circuits in the computer. It converts the high vo cage 
altemating current (e.g. from a wall outlet) lo lower 5 and 12 Volt direct 
current used hy computer circuits. The power supply is in a metal chassis 
that bolls inside the computer chassis. It contain<; a fan that pulls air into 
the supply from inside the computer and exhausts behind the computer. 

program - a step-by-step sequence of instructions that a computer can 
execute. A program is wrillen hy a person who understands how the 
computer functions. It what tells the computer what work it must do and in 
what order, and guides it through doing the work. 

programmed 1/0 - the type of data transfer between the controller and the 
computer's main memory that requires data to pass through the 
microprocessor. Also see DMA. 

RAM - acronym for Random Access Memory. A RAM is an integrated 
circuit that a microprocessor can both read and write with data or 
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instructions. The processor can access any storage location in the RAM in 
the same amount of time. Unless backed up by a battery, the RAM loses 
its memory contents when power to the computer is switched off. 

read - the action of talcing data from a computer's memory or an 1/0 device 
such as a disk drive. Reading is usually non-destructive in that the data is 
still in the memory or on the disk after the read has taken place. Also see 
read/w.rite. 

read/write - a dual characteristic of computer memories and disk drives that 
put<; data into the device (write) or takes data from the device (read). Also 
see head, RAM, ROM, and microprocessor. 

RMA - Return Material Authorization, usually given by a manufacturer to 
a customer prior to allowing the customer to return a product for repair. 
The RMA number must be written on the outside of the returned package. 
Without it, the manufacturer cannot differentiate customer products that need 
immediate attention from less important packages. 

ROM - acronym for Read-Only Memory. A ROM is an integrated circuit 
that is preprogrammed at the factory to contain data or instructions that a 
microprocessor can read. The microprocessor cannot write to it, however. 
The ROM is special because it retains it'> content'> even after power to the 
computer is switched off. 

RTC - real tin1e clock. Thi'> refers to a circuit on the AT motherboard that 
is backed up by a battery so that it will not stop running when computer 
power is switched off, and it keeps track of the actual lime and date. The 
chip al<;o contains CMOS RAM. Some versions of the chip contain a 10-
year battery as well. 

sector - an invisible magnetic portion of a disk track that aligns with sectors 
on all other tracks in order to take the shape of a wedge of pie. A standard 
sector on an IBM-compatible drive contams a sector header and 512 bytes 
of data. The header contains the track, head, and sector numbers. Both 
header and data areas also contain a numeric code used for error checking. 
TI1e track is divided into sectors in order to simplify error checking and to 
reduce the an10unt of track data that will be lost if a bad or magnetically 
weak spot on the track causes data to be written or read erroneously. A 
5.25-inch floppy diskette usually contains 9 sectors per track. A standard 
AT-compatible hard disk contain.-, 17 sectors per track, though more modem 
hanl disks can contain 26 to 35. Also see track. 

sector not found - an error that occurs when the computer commands the 
disk controller to read or write data in a specific sector, but upon checking 
the sector headers around the track, the controller wac; unable to find a 
match for the requested sector number. This can happen because the sector 
header is unreadable ac; a result of misalignment of the head or some other 
malfunction in the disk drive. 
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seek - the action in a disk drive of the head assembly being positioned lo a 
SJ?ecilic track on the disk surface. Seek lime is the slowest of all critical 
htgh-speed 1/0 activities in the computer. 

Setup - a special program that users must run to configure the CMOS RAM 
in IBM AT compatible computers in order to identify the memory size and 
allocation, type and number of floppy and hard drives installed, type of 
vide.o adapter installed, and current ttme and date. 

signal to noise ratio - the ratio in an electronic circuit of the energy level 
of valid data infomtation (the signal) lo the energy level of unwanted 
interference (the noise). A low ratio means the electronic circuit cannot 
reliably distinguish between the data and the noise, and will deliver 
erroneous data as a result. Also see noise and data. 

sfot - see expansion slot. 

software - intangible components of a computer consisting of the 
instructions telling the computer what to do and the data that the computer 
must process. 111e most common fomt of software is a computer program. 
Also see computer and hardware. 

static - the build up of electrical charge in one's clothing or body by 
walking across a carpel, such ac; on a dry winter day. 11te discharge of the 
static electricity can damage delicate electronic circuits. 

technician - relating lo computers, a person who is trained in the technology 
of maintaining, troubleshooting, and repairing complex electronic or 
mechanical devices. 

technt1logy - science applied lo the practical solution of everyday problems. 

thrtmglrpr,t - the overall rate al which large volumes of data can pass 
through the system, from the computer's memory to the hard disk, for 
example. 
actuator - a mechanism inside a disk drive that holds the read/write heads, 
presses (or loads) them toward the disk surface, and moves them above the 
surface of the disk toward and away from the drive spindle. 

toggle switch - a mechanical devices with two (lOSitions that routes 
electricity to the path determined by the current positton. 

trad< - a normally circular path on the surface of a magnetic diskette onto 
which data is wrillen (recorded), or from which data is read, while the 
read/write head is positioned on the track. A track is created by the low 
level disk fonnatling process in which lhe fonnat program causes lhe drive 
lo write a track header and a number of sectors (see sector) onto 1l1e surface 
of the disk as it spins. An index hole that has been punched through a non­
dala area of lhe disk idenlifies the slart of lhe track. The lrack header 
contains lhe track and head number, ac; well as an error checking code and 
informalion lo idenlify whether the track is bad and carmot reliably store 
data. Depending on the capacily, floppy diskettes have 35, 40, 80, or more 
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concentric tracks on one surface. StacKlard diskettes have 48, 96, or 135 
tracks per inch. Hard disks can have more than a thousand tracks. Also see 
spiral track acKI sector. 

track-per-inch - a rating of the density of tracks on a floppy diskette; used 
to identify the quality and data capacity of the diskette. 

tro11b(eshooting - trying to identify the cause of a failure or problem in a 
computer circuit. This is usually the main job of a technician. 

utilities - somewhat small, helpful computer programs such as disk 
formatters, simple text editors, and so on. These are not major application 
programs such as data base managers, word processors, acKI spreadsheets. 

write protect - a mechanism on a floppy diskette that prevents you from 
inadvertently overwriting good data with inappropriate data; used to protect 
valuable data from being destroyed. A 5.25-mch diskette has a square notch 
cut in the side to allow writing; you must put a piece of tape over the notch 
to write-protect the disk. A 3.5-inch diskette has a sliding write-protect tab 
built into it near one of the comers. 

write - to deposit data into memory or onto the surface of a disk 

X1' - a computer invented in 1982 by IBM based on the Intel 8088 
microprocessor and having 7 expansion slots and a IO-Megabyte hard disk. 
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transfers 58, 110 
transit 4 
transition 81 
translate 34 
translation 56, 63, 64 
transmit iv, IOO, IOI, 111 
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trouble-free I 
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Tst/Errl# 31, 37, 38 
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116 
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typing 120 
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unformatted 61, 62 
UNIX 64 
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unsolder 26 
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updated 38 
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usage 13, 16, 19, 21, 29-31, 44, IOI!, 117 
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121 
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wire 5, 24, 1111 
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