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WARRANTY SERVICE POLICY 

Dealer shall provide service to the User upon request 
whether the User purchased the product from the Dealer or 
not. Said service shall be performed only by specially 
trained personnel of the Dealer and shall be prompt and of 
the highest quality. MINDSET shall assist the Dealer in the 
efficient service procedures and policies. Dealer shall keep 
on hand at all times accessories and equipment sufficient to 
meet the needs of the Users as well as a complete and 
adequate supply of spare parts to properly service the 
products. 

warranty service shall be based upon a subassembly or board 
replacement concept with the exception of certain socketed 
parts. Component level warranty repairs by Dealer's service 
personnel not covered in the Service Training Program are 
not authorized and will not be reimbursed by MINDSET. 

WARRANTY 

MINDSET provides the consumer with a warranty period 
extending 90 days from date of purchase. Warranty claims 
will be v~lid only for service performed during the 12 
months after date of shipment from MINDSET. Given MINDSET's 
3 month warranty to consumer customer's after date of 
purchase, this will allow 9 months to the Dealer for "shelf­
life" coverage. 

NOTICE· 

Every effort has been made to insure that this manual 
accurately documents the servicing of MINDSET products. 
However, due to the ongoing modification and update of the 
products, MINDSET Corporation cannot guarantee the accuracy 
of printed material after the date of publication, nor can 
MINDSET Corporation accept responsibility for errors or 
omissions. 
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FEDERAL COMMUNICATIONS COMMISSION 
RADIO FREQUENCY INTERFERENCE STATEMENT 

WARNING: 

The Mindset Personal Computer has been certified to comply 
with the limits for a Class B computing device, pursuant to 
Subpart J of Part 15 of FCC rules. Only peripherals 
(computer input/output devices) certified to comply with the 
Class B limits may be attached to this computer. Operation 
with non-certified peripherals is likely to result in 
interference to radio and TV reception. If peripherals not 
offered by Mindset are used with this equipment, it is 
suggested to use shielded grounded cables with in-line 
filters if necessary. 
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SPECIPICATIONS 

for the 

MINDSET PERSONAL COMPUTER 
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BY S'l'EM UNIT 

Physical 
Weight 
Width 
Depth 
Beight 

Electrical 
Voltage 
Power 
Internal 

Performance 
Clock 
Cycle Time 

KEYBOARD 

Physical 
Weight 
Width 
Depth 

Electrical 
Voltage 

EXPANSION UNIT 

Physical 
Weight 

Width 
Depth 
Beight 

Electrical 
Voltage 
Drive 

KINDSBT SPECIPICATIONS 

3 Ibs 
16.0· 
7.0· 

6 Ibs. 
16.0 w 

12.2 w 

2.8· 

110 VAC, 60 HZ 
50 Watts 
+S volts, 1500 ma 
+12 volts, 150 ma 
-12 volts, 10 ma 
Trklchrg, 160 ma 

6 MHZ 
166 ns 

+12"volts, 200 ma 

7.5 Ibs (1 drive) 
11.0 Ibs (2 drives) 
16.0w 
12.2 w 
2.5· 

+5 volta, 1000ma (2561 RAM) 
+5 volta, 600 ma 
+12 volta, 250 aa (not running) 

650 sa (running) 

SPECIFICATIONS 
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OPTION MODULES 

Physical 
Length 
Width 
Height 

Electrical 
Printer 
RS-232C 

Stereo 

300 Modem 

1200 Modem 

CARTRIDGES 

Physical 
Length 
Width 
Height 

Electrical 
ROM 
NVRAM/ROM 

RAM 

3.1-
4.1- single, 8.2· double 
1.111 

+5 volts, 110 ma 
+5 volts, 120 ma 
+12, -12 volts, 10 rna 
+5 volts, 120 ma 
+12, -12 volts, 10 ma 
+5 volts, 200 ma 
+12 volts, 15 rna 
-12 volts, 50 rna 
Trk1chrg 30 rna 
+5 volts, 450 rna 
+12 volts, 30 rna 
-12 volts, 10 rna 

3.8 11 
3.2" 
1.0" 

+5 volts, 80 rna 
Trk1chrg 10 ma 
+5 volts, 40 rna 
Trklchrg 30 rna 

SPECIFICATIONS 
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CHAPTER ONE 

INTRODUCTION 



1.1 SCOPE OF JlARUAL 

CHAPTER ONE 
IR'l'RODOC'l'ION 

INTRODUCTION 

The MINDSET Service Manual is a troubleshooting, mainte­
nance, and repair manual for the MINDSET Personal Computer. 
It is designed to be used as a reference manual for the 
following information: 

o Performance Specifications 
o Troubleshooting the MINDSET Computer 
o Repair and Replacement Procedures 
o Parts Catalog 
o Diagnostic Procedures 
o Service Admini.stration Procedures 

1.2 IIINDSE'l' SERVICE POLICY 
The MINDSE'!' Computer is designed to allow easy subassembly 
or module replacement. Service performed on the MINDSET 
Personal Computer is limited to -subassembly and module 
replacement, with the exception of certain socketed chips • 

. *** CAUTION *** 
Due to the complexity of the individual circuit 
boards,.MINOSET recommends that soldered component 
level replacement not be attempted. Soldered 
component level warranty repair is not authorized 
by MINDSET Corporation and if performed will void ' 
all warranties in effect. 
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INTRODUCTION 

1.3 ABOU'1' 1'8£ CBAP'l'BRS 
This manual is divided into six chapters and several 
appendices. The following are brief descriptions of . 
information contained in the chapters and appendices. 

Chapter One - INTRODUCTION, contains a description of this 
manual and how it is organized. Identifies major parts of 
the MINDSET Personal Computer. Lists tools and associated 
manuals for the Service Technician. 

Chapter Two - GENERAL DESCRIPTION, provides descriptions of 
the MINDSET Computer hardware, including the Expansion Unit, 
option modules and cartridges. 

Chapter Three - DIAGNOSTICS, provides information on 
diagnostic programs available for the MINDSET and how to run 
and interpret them. 

Chapter Four - FAULT ISOLATION, describes troubleshooting 
the MINDSET hardware, including a troubleshooting flowchart. 

Chapter Five - REMOVAL AND REPLACEMENT PROCEDURES, discusses 
the procedures for board, subassembly, and module . 
replacement. Discusses general maintenance procedures. 

Chapter Six - ADMINISTRATION, covers procedures for warranty 
repair, ordering spare parts, returning defective parts,· and 
other administrative functions for the Service Technician. 

Appendices - The various appendices are: 

A-GLOSSARY, provides definitions of terms and 
abbreviations. 

B-PARTS LIST, includes spare parts list and a complete 
illustrated parts catalog. 

C-SERVICE BULLETINS, provides a place to keep your 
copy of all bulletins from MINDSET Technical 
Support. 
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INTRODOCTION 

1. 4 REQUIRED 1'OOLS ARJ) BQUIPUN'l' 
The following tools and supplies are required to perform 
warranty service on the MINDSET Computer: 

o MINDSET Dealer Spare Parts Kit 
o 1/4 w x 3- Slotted Screwdriver 
o .1 Phillips Screwdriver 
o .2 Phillips Screwdriver 
o IC Puller 
o Isopropyl Alcohol Cleaning Solution 
o Commercial Floppy Drive Head Cleaning Diskette 
o Cotton SWabs 
o Digital Multimeter (Fluke 80228 or equivalent) 
o Diagnostic Program Diskette 
o Diagnostic Program Cartridge 
o Formatted Scratch Diskette 
o MINDSET Service Manual 

1. 5 OTHER IlIBDSE'l' MAROALS . 
The following are other MINDSET Manuals that are available 
for the MINDSET Personal Computer: 

o MINDSET Operation Guide 
o MINDSET Introductory Guide to MS-DOS 
o MINDSET MS-DOS Reference Manual 
o MINDSET GW BASIC 

It is recommended that the Service Technician be thoroughly 
familiar with the MINDSET Operation Guide and MS-DOS. The 
Service Technician should be familiar with general commands 
used with GW BASIC, such as LOAD, RUN, SAVE, and LIST. 

1-3 



INTRODUCTION 

1.6 IDENTIFYING PARTS OF THE ItINDSET COMPUTER 
The major components of the MINDSET Personal Computer are 
the System Unit and the Keyboard. The following paragraphs 
provide basic descriptions of these components. The location 
of switches, connectors and indicators are shown. In 

.addition the MINDSET Options are described. 

1.6.1 MAIN COMPONENTS 

SYSTEM UNIT 
Cartridge Slots I 

.",,~. 

/- RF Cable 

KEYBOARD 

Figure 1-1. The MINDSET Personal Computer. 

The System Unit is the heart of the MINDSET Computer. A 
color television may be attached to the MINDSET with the 
supplied Switch Box and RF cable. A composite video or RGB 
monitor may also be attached to the MINDSET through standard 
interface connectors. 

System Unit - Houses the System Printed Circuit Assembly 
and the Power Supply. On the System board are 
the 80186 processor, 32K user RAM, 32K 
Display RAM, 32K ROM, Sound Processor, and 
associated electronics. 

Cartridge Slots - Receives MINDSET Cartridges. 

1-4 



Actuating Knob 

Antenna Switch Box 

On/Off Switch 

INTRODUCTION 

- Allows easy installation and removal 
of cartridges while protecting the 
electrical connections from wear. 

- Allows connection of a television set 
to the MINDSET with the RF cable. 

- Turns on the MINDSET computer. 

The MINDSET Keyboard is custom designed for the MINDSET 
Computer. The keyboard has 84 full function keys and a six­
foot coiled cable. The keyboard has connectors on each side 
for a MINDSET Mouse and MINDSET Joystick. 

EEJEJEJE] EJEFJEJEJ 

Figure 1-2. MINDSET Keyboard 

Like most computers, the MINDSET Keyboard works like a 
typewriter. However, there are two keys which provide . 
special functions. In the descriptions below you must hold 
the first key down while pressing the second special key. 

ALT SYS Causes the MINDSET to display the System 
CONFG Configuration menu on the screen from 

which you select the system operating 
parameters or characteristics. Pressing 
the SYS CONFG key alone does nothing. 

ALT RESET Causes the MINDSET to perform a System 
Reset. The System Reset restarts the 
computer and will load a program 
according to the system configuration. 
Pressing RESET alone does nothing. 

Please refer to tbe Operation Guide for furt.her information 
about setting up and using the MINDSET Personal Computer. 
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INTRODOCTION 

1.6.2 BACK-PANEL CONNECTORS AND PORTS 

1-Double-width 1/0 Module 
2-Single-width 110 Module 
3..,..AC Cord 
4-Audio Left 
5-Composite Video Connector 
6-TV I RF Connector 

7 -Channel 3/4 Switch 
8-RGB Video Connector 
9-Ext Sync Connector 

10-Aux In Connector 
11-Aux Out Connector 

Figure 1-3. Back-panel Identification 

Double-width port - Accepts a double-width module, such as 
the Modem Modules, or two single-width 
modules. 

Single-width port - Accepts a single-width module, such as 
the RS-232-C, Printer, or the Stereo 
Sound Module. 

AC Cord 

Audio Left 

Composite Video 

TV/RF 

Channel 3/4 

RGB Video 

Ext Sync 
Aux In/Out 

- Provides power to the MINDSET. 

Connects to an amplifier for audio 
output. 

- Connects to a composite video monitor 
for black & white or color display. 

- Connects to a color TV for color video 
display and sound. 

- Selects the proper channel (3 or 4) for 
use with a color television set. 

- Connects to an RGB monitor for color 
video display. 

- Por future enhancement options. 
- Por future enhancement options. 
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INTRODUCTION 

1.6.3 CARTRIDGES 
The two cartridge slots on the front of the MINDSET are 
designed to accept MINDSET Cartridges. There are three types 
of MINDSET Cartridges: 

o ROM Cartridge 
o NVRAM Cartridge 
o ROM/NVRAM Cartridge 

MINDSET ROM cartridges contain programs such as GW BASIC. A 
NVRAM cartridge has 8K bytes of Non-Volatile RAM. The 
cartridge has a self-contained battery that allows it to 
retain the data for up to five months. The battery is 
automatically recharged when installed in either cartri~ge 
slot. ' 

LOCKED 

r-', 
=4L--:1= 

'--'" 
UNLOCKED 

Figure 1-4. Loading a Cartridge 

Cartridges may be installed or removed only while the On/Off 
switch on the keyboard is turned to the OFF position. To 
remove a cartridge, turn the actuating knob counterclockwise 
to the unlocked (horizontal) position and remove it. To 
install a cartridge, be sure the actuatin9 knob is unlocked, 
then install the cartridge until flush with the front panel, 
and then turn the actuatin9 knob in the direction of the 
arrow to the locked (vertical) position. Never force the 
actuating knob. If it will not turn with minimum force then 
check to see that the cartridge is properly installed. See 
the MINDSET Operation Guide for further inforaation 
regardin9 cartridges. 
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INTRODUCTION 

1.6.4 INPUT/OUTPUT PORTS 
The I/O (input/output) Ports are designed to accept MINDSET 
option modules. Three ports are available at the back of the 
System unit and an additional three ports are available at 
the back of the Expansion Unit. Option Modules, available 
from MINDSET, come in single-width or double-width sizes. 
Ports 1 and 2 can be used for one double-width module, while 
any port can support a single-width module. 

Figure 1-5. Installing Option Modules 

To install a module, turn off the System Unit and unplug the 
power cord. Remove the port cover by inserting a small flat 
bladed screwdriver or similiar object between the top cover 
and one of the slots provided. This will release the plastic 
lock tab and allow you to pullout the module cover. 'Do not 
pry the port cover at another place other than the slots or 
you may break the plastic cover. 

Insert the module into the module port, the narrow edge 
first, so that the module label faces down. Gently push 
until the plastic ~ip on the bottom of the module snaps into 
place. Next, attach the device cable for whatever peripheral 
device you want connected to your system. 

When a port is not being used the cover must be replaced. 
The covers are required for .FCC certification and also to 
keep out dust and foreign particles. 

*** CAD'l'IOR *** 
Before removing or installing a module be sure to 
turn off the power to the MINDSET and remove the 
power cord fr.om the outlet. Installing or removing 
the module while power is on may cause damage to 
the computer and the module. 
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INTRODUCTION 

1.6.5 MIHDSET COMPUTER OPTIONS 

1-Expansion Unit 
2-Mouse 
3-Joystick 
4-Printer Module 

5-RS-232·C Module 
6-Stereo Module 
7 -1200 Modem Module 
8-300.Modem Module 

Figure 1-6. MINDSET Options 

Expansion Unit I - Contains 96K bytes of user RAM, 1 built­
in doub1e-sided/doub1e-density 360K 
floppy drive, and 3 I/O ports • 

.. 
Expansion Unit II - Contains 224K of user RAM, 2 built-in 

360k floppy drives, and 3 I/O ports. 

MINDSET Mouse - The Mouse is a precision graphics input 
device. It is used for cursor movement, 
menu selection, drawing and various 
graphic applications. It attaches to the 
side connector on the keyboard. 

MINDSET Joystick - The Joystick is a hand-held cursor 
position control unit for use with 
education and entertainment pro9rams. 
It attache. to the keyboard connector. 

1-9 



INTRODUCTION 

Printer Module - Provides a convenient interface for a 
parallel printer. Uses a single width port. 

RS-232-C - This option provides an interface to many 
Module peripheral devices which have the RS-232-C 

interface. Devices such as serial printers, 
and plotters can be connected. Uses a 
single-width port. 

Stereo Sound - This module allows the MINDSET to play 
Module sound on a stereo amplifier. Uses a single-

width port. 

1200 Modem - Allows telecommunications at 1200 baud. 
Module Uses a double-width port~ 

300 Modem - Allows telecommunications at 300 baud. 
Module Uses a double-width port. 

1.6.6 INSTALLING ~E EXPANSION UNIT 
Before installing the Expansion Unit, unplug the power cord. 
Then remove the plastic hatch cover on the System Unit's top 
cover. 

Pigure 1-7. Attaching the Expansion Unit 

1-10 



INTRODUCTION 

To install the Expansion Unit, simply align it on top of the 
System Unit and press lightly down (the mere weight of the 
Expansion Unit will almost cause it to seat itself). When 
the unit is properly installed there is about 3/S- between 
the two units. Never use excessive force when installing the 
Expansion Unit. If any difficulty arises, remove the 
Expansion Unit and inspect the pins on the bottom. Be sure 
none of them are bent. If the covers of the System Unit and 
Expansion Unit are not properly installed the Expansion Unit 
may not properly align. 
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GENERAL DESCRIPTION 

CHAPTER TWO 
GBNERAL DBSClUP'rION 

2.1 SCOPE OF CHAPTER 
This chapter describes the hardware of the MINDSET Personal 
Computer. Block diagrams are used to help explain the 
architecture of the MINDSET computer. 

2.2 OVERVIEW OF THE HARDWARE 
The MINDSET Computer has two main parts, the System Unit and 
the Keyboard. In addition, an Expansion Unit may be added to 
the MINDSET System Unit. A brief discussion of the key 
features of these follows. 

2.2.1 THE SYSTEM ONIT 
The MINDSET Personal Computer is a 16-bit computer that uses 
advanced technology to provide sophisticated bit-mapped 
graphics. Sound capabilities are enhanced with custom chips. 
Speed and reliability are significantly improved over 
8086/8088 based systems. The modular design of the MINDSET 
Personal Computer makes it easy to service. Key features of 
the System Unit are: 

Main Processor 0 Advanced performance Intel 80186 

Coprocessors 

Video 

Memory 

I/O 

o Supervisory Processor 
o Sound Processor (custom) 
o Display Processor (VLSI custom graphics) 
o Graphics Processor (VLSI custom graphics) 

o Built-in TV/RF Modulator 
o Composite Video 
o RGB Video 
o External Sync 

o 32k Bytes User RAM 
o 321<. Bytes Video RAM 
o 32k ROM Operating System 

o 3 I/O Ports 
o Option Modules: 

Parallel Printer 
RS-232-C 
Stereo Sound 
1200 Baud Modem 
300 Baud Modem 

o 2 Cartridge Slots for: 
ROM Cartridge 
HVRAM Cartridge 
ROM/NVRAH Cartridge 
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GENERAL DESCRIPTION 

Miscellaneous 0 Real Time Clock 
o Built-in Self Diagnostics 
o Built-in Configuration program 
o Aux-In and Aux-Out 

2 • 2. 2 KEYBOARD 
The MINDSET Keyboard is custom designed for MINDSET. The 
MINDSET keyboard is attached to the System Unit by a coiled 
six-foot cable. It is very light and can easily be placed in 
the operators lap. In addition the keyboard has connectors 
for a MINDSET Joystick and Mouse. The main features of the 
keyboard are: 

o 84 Keys (total) 
o Auto Repeat 
o Programmable (soft keys) 
o 10 Function Keys . 
o MINOSET Joystick and Mouse Connectors 
o System On/Off Power Switch 

2.2.3 EXPANSION UNIT 
The Expansion Unit provides up to two floppy disk drives 
with controller, 961( bytes of user RAM, and three additional 
I/O ports. In addition, l28K bytes of RAM may be added for a 
total of 256K bytes of user RAM (including the System Unit). 
The Expansion Unit is easily attached to the top of the 
System Unit; no cables are required. Up to 25 pounds may be 
placed atop the Expansion Unit. Key Features of the 
Expansion Unit are: 

o 96K of RAM 
o Floppy Disk Controller (Intel 8272) 
o I Built in Floppy Drive. 360K Bytes, double-sided, 

double-density format. 
o 3 I/O Ports 
o Options: l28K Bytes of RAM 

2nd Floppy Disk Drive 

2.3 US'l'BII ARCBlftCmltB 
Simplified block diagrams of the MINDSET Personal Computer 
are used to describe the computer's hardware. Each section 
of System unit and Expansion.Unit shown in the diagrams are 
explained. Pigure 2-1 illustrates the System unit while 
figure 2-2 shows the System Unit with the Expansion unit 
att.ached. 
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GENERAL DESCRIPTION 

2.3.1 SYSTEM URIT DESCRIPTIOR 
As shown in figure 2-1 the MINDSET computer is made up of 10 
functional blocks which are linked to the System Bus or the 
Graphics Bus. The System Bus provides 16 data and 20 address 
multiplexed lines, wbile the Graphics Bus provides 16 data 
lines. A discussion of each functional block follows. 

l.§.§_'lU 
The MINDSET Computer system is based on Intel's third 
generation 16-bit 80186 microprocessor. The Very Large Scale 
Integration (VLSI) of the 186 reduces the chip-count of the 
MINDSET Computer and improves the reliability. The 186 CPU 
features 14 registers, a programmable interrupt controller, 
DMA controllers, and a bus bandwidth interface speed of 4 
Mbyte/sec. It is object code compatible with 8086/8088 
software while adding 10 additional machine instructions. 

lLQ_iQB:r~ 
The 3 Input/Output Ports enable the system to accept 
information from an I/O device or to transmit information to 
an I/O device such as a printer or modem. The.three I/O 
Ports can support three single-width I/O modules or one 
single-width I/O modules and one double-width module. 
Optional Modules installed in the MINDSET are automatically 
detected by the Operating System. 

SQI.1lm-RBQ'.EBBQB 
The Sound Processor of the MINDSET Computer provides sound 
for both music and game play. The 80186 microprocessor 
directs the Sound Processor by placing values in the 
registers of the Sound Processor. The optional Stereo Module 
contains a second Sound Processor which is identical to the 
on-board Sound Processor. 

The MINDSET ROM OS provides four basic modes to enable a 
programmer to control the on-board Sound Processor and the 
optional Stereo Module. Three voice modes and a direct mode 
provide programming tools to produce a wide range of sounds. 

mllJ;BYIJgBI~JiBJQB 
Tbe Supervisory Processor is an Intel 8042 microprocessor. 
It bandles the keyboard, the internal clock, the indicator 
lights (LED's), the beeper (an audio prompt available to 
application programs), the system configuration screen (a 
JIlenu from which tbe system configuration and parameters are 
establisbed), and other miscellaneous signals. 
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~ABl'Bl~£t.s 
The MINDSET Computer provides compact, convenient program 
and data storage in the form of removable memory cartridges. 
These cartridges can contain NVRAM, ROM, or both types. 

NVRAM Cartridges are powered by a rechargeable internal 
battery. The system recharges this battery each time the 
cartridge is plugged into the computer. The battery can 
maintain the RAM contents for up to 5 months without 
recharging. Recharging a completely discharged cartridge 
takes 24 hours. The computer can be either turned on or off 
during the charging. 

BQl!LQ-S 
The Read Only Memory Operating System of the MINDSET . 
Computer directly supports all hardware and device access. 
The MINDSET Computer ROM OS is accessed via software 
interrupts, and is entry point compatible with the IBM PC 
ROM OS. Consequently, many programs designed to run on the 
IBM can run on the MINDSET Computer. The ROM also contains 
entry points which implement the raster op functions. 

~.s1'-'f.~LBb~L32E 
The MINDSET Computer base unit includes 32K bytes of user­
addressable Random Access Memory on the system board. This 
RAM is solely available to the user and does not share this 
memory area for graphics or other system dedicated hardware. 

»BbFHI~.s_FBQ~r;.s.sQB 
The Graphics Processor addresses the Frame Buffer memory and 
does the pixel mathematics necessary in the creation and 
movement of graphic objects. 

~l.sF~bl_FBQC-'f.s.sQB . 
The Display Processor retrieves the encoded pixel 
information from the Frame Buffer, decodes it, selects the 
appropriate color information, and provides the appropriate 
signals to drive a display device. 

fM!1;_IYElJ;,i 
The base unit includes 32K bytes of RAM in the Frame Buffer 
to support the Display Processor. The Frame Buffer is also 
accessible by the 186 and the Graphics Processor. 
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GENERAL DESCRIPTION 

2.3.2 EXPANSION UNIT 
As shown in Figure 2-2 the Expansion Unit attaches directly 
to the main System Bus. The Expansi.on Unit has additional 
user RAM, a Disk Controller, 1 or 2 Floppy Drives, and 3 I/O 
Ports. Refer to figure 2-2 for the following discussions. 

I2I~E_~QNl'BQJ.,LEE 
The Disk Controller is an Intel 8272 Floppy Disk Controller 
on a chip. It controls all disk operations including data 
transfers between the drive and system memory_ 

rLQF~X_DI~~_~EIYE 
The Floppy Disk Drive provides mass storage capabilities for 
the MINDSET. The drive is double-sided, double-density, and 
operates with standard soft-sector S.2sn diskettes. A 
diskette can store up to 360K bytes of data. The Expansion 
Unit contains one drive while an additibnal drive may 'be 
added. Unique drive addresses are established through the 
disk controller rather than the physical address jumpers in 
the disk drive. 

~XFbN.sIQ!LM.M 
The Expansion Unit contains 96K bytes of RAM. Up to l28K may 
be added to the Expansion Unit (in 32K byte increments). 
Total user RAM, including the System Unit and Expansion 
Unit, is 2S6K bytes. 

ILQ_FQ,Bl''s 
The Expansion Unit has 3 additional I/O Ports. Three single­
width modules or one single-width and one double-width 
module may be installed in the Expansion Unit. 
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DIAGNOSTICS· 

CHAPTER THREE 
DIAGNOS'l'ICS 

3.1 SCOPE OF CBAP.rER 
This chapter describes both the Self Diagnostics and the 
Advanced Diagnostics. The Self Diagnostics are built into 
the MINDSET Computer, while the Advanced Diagnostics are 
loaded into the MINDSET memory via diskette or cartridge. 
Procedures for running and interpreting test results are 
provided in this chapter. 

3.2 SELF-DIAGNOSTICS 
When the MINDSET Personal Computer is turned on the red LED 
on the System Unit will light up. The MINDSET power-up 
screen appears (see figure 3-1). 

(Cl Mindset Corp. 1983 Version 1.0 X 
System Diagnostics In Progress 

Figure 3-1. The MINDSET Power-up Screen 

The message indicates that the MINDSET Computer is running 
the self-diagnostics. These diagnostics are designed to test 
the most critical circuits in the computer. The diagnostic 
program is located within the ROM on the System Unit Printed 
Circuit Assembly (peA). Possible error messages that may 
occur during the self-diagnostics are: 

o System RAM Test Failed 
o System ROM Test Failed 
o Cartridge ROM Test Failed 
o Display RAM Test Failed 
o Expansion RAM Test Failed 
o System Timer Test Failed 
o DMA Controller Test Failed 
o Printer Module Test Failed 
o RS-232-C Module Test Failed 
o Real Time Clock Test Failed 
o Modem Module Test Failed 
o Graphics Coprocessor Test Failed 
o Display Processor Test Failed .. 
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. 
The self-diagnostics take 10-15 seconds to complete. A 
successful result of the self-diagnostics allows the MINDSET 
to do one of the following: 

o If no cartridges are installed and no bootable floppy 
diskettes are installed, the MINDSET logo appears on 
the screen. After 12 seconds it begins to rotate. 

o If a cartridge or bootable diskette is installed the 
MINDSET will access one of these depending on system 
configuration. 

NOTE: 
If the MINDSET attempts to access a non­
bootable diskette during power-up the results 
will be an error message: 

Non-System disk or disk error •• 
Replace and strike any key when ready 

This means that a diskette without MS-DOS or 
a corrupted version of MS-DOS is present in 
the floppy disk drive. 

Further details regarding the power on sequence is included 
in Chapter Four, Fault Isolation. 

The Self Diagnostics will trap and indicate most system 
failures. However, these diagnostics are not the final word 
in deciding what, if anything, is wrong with the computer. 
MINDSET has provided, in addition to the Self Diagnostics, a 
set of Advanced Diagnostics which provide a more thorough 
test of specific areas of the computer. These diagnostics 
are available on diskette or cartridge. 

NOTE: 
The MINDSET" Computer should not be turned on 
immediately after turning off the computer. 
After turning off the computer, wait at least 
5 seconds before turning it back on. 
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3 .3 ADVANCED DIAGNOSTICS 
The Advanced Diagnostic programs are provided on diskette 
or cartridge. There are four separate tests: 

o I/O Trap Test 
o Expansion RAM Test 
o Floppy Drive Test 
o Keyboard Test 

Chapter Four, Fault Isolation, has a troubleshooting 
flowchart which directs the Service Technician as to when to 
run these tests • 

.cABTB1D~~ 
The instructions included in this chapter are described for 
the diskette version and will include the DOS commands. The 
instructions for cartr idge are identical except that the. DOS 
commands are to be ignored. To run the cartridge version 
simply set the load priority to Cartridge Slot 1 (via the 
51S CONFG key). Insert the diagnostic cartridge into slot 1 
and. power on the MINDSET. The diagnostic menu will appear on 
the screen immediately after the Self-Diagnostics are 
completed. 

~l~E~TT~ 
To begin the diagnostics, boot the Advanced Diagnostic 
from drive A. The A> prompt appears on the screen. The 
diagnostics are loaded into the MINDSET by entering 'DIAG' 
and then pressing the RETURN key. Upper or lower case 
characters may be entered. 

A> DIAG [Return] 

The screen displays: 

DIAGNOSTICS: Enter code to make selection 
D=disk drive tests 
K=keyboard tests 
X-memory tests 
T=I/O trap tests 

To run one of the four tests, simply press the corres­
ponding key and the test is ready to start. Refer to the 
following sections for further instructions on each test. 
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3.3.1 I/O 'tRAP DST 
The I/O Trap test checks the MINDSET ROM and associated 
circuits for proper address vectoring. This test should be 
the first one run before all other tests. If the I/O Trap 
test fails, other test indications may not be valid until 
this error is corrected. This test is a pass or fail test 
which is easy to run. To execute this test: 

1 - Boot the Diagnostic Floppy Diskette. 

2 - With the A> prompt on the screen type 'Diag' and press 
RETURN. The diagnostic menu will appear on the screen. 

3 - Select 'T' from the diagnostic menu. 

The screen displays: 

I/O TRAP TEST 
Test in Progress 

4 - After about 10 seconds the screen displays: 

Test Complete 

Should an error be detected during the test an error 
message will be displayed. For example: 

Trap FAILED to occur for OUT XXXX 
or 

Trap FAILED to occur for IN XXXX 

XXX X is a hexidecimal address. 

If the test fails, the problem is most likely in the System 
ROM (U59/U60) or the 80186 microprocessor(U78). If after 
replacing these, the test continues to fail, then the System 
Unit peA should be replaced. 

To exit the I/O Trap Test press 'x' and the diagnostic menu 
will reappear on the display. 
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3.3.2 EXPANSION RAM ~EST 
The purpose of this test is to check the RAM throughout the 
System Unit and the Expansion Unit. A failure is displayed 
by designating the failing chip, i.e., U82. To run the RAM 
test: 

1 - Boot the Diagnostic Floppy Diskette. 

2 - With the A) prompt on the screen type 'Diag' and press 
RETURN. The diagnostic menu will appear on the screen. 

3 - From the diagnostic menu select 'M' 

The screen displays: 

A - Automatic 
M - Manual 
R - Data Retention testing 

4 - Press 'A' for automatic testing~ ('M' and 'R' options 
will be discussed later in this section). 

The screen displays: 

Enter RAM Memory Size code: 
0-128K l-160K 2-192K 3-224K 4=256K 

5 - Enter 0-4 depending on the number of 32K memory banks 
installed in the Expansion Unit. Enter '0' for no add-on 
Segments, '1' for one add-on Segment, etc. The test will 
write a marching bit pattern throughout selected memory. 

The screen displays: 

Test with Data Pattern-OOOO 
Segment 0400 0800 oeoo 1000 1400 
Test with Data Pattern-OOOl 
segment 0400 0800 OCOO 1000 1400 
Test with Data Pattern-0002 
(etc). 

• • • • 

• • • • 

3eoo 
3eoo 
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The test will run indefinitely until it finds an error or it 
may be stopped by pressing the ESC key. After pressing the 
ESC key the test will end after the last memory segment is 
checked for the current bit pattern. Then press 'x' to 
return to the diagnostic menu., After each complete pattern 
is tested a pass count will be displayed. 

Upon finding an error the screen will display: 

--> Fault in chip U82 

The test will continue to run after displaying the error. 
When a memory failure occurs, note the chip designation 
(i.e., U82) on a piece of scratch paper. Turn off the 
computer and remove the power cord from the wall outlet. 
Remove the top cover of the Expansion Unit and replace the 
failing RAM chip. There are sixteen socketed chips with unit 
designations as shown in figure 3-2. 

Figure 3-2. Expansion RAM Memory Chip Locations 

The M (manual) and R (retention) options at the begining of 
the RAM test are not normally used except in special 
situations. The 'M' option allows a technician to loop on 
writing a specific pattern to one memory location. The 'R' 
option runs identical to automatic testing, but inserts a 
delay before reading back a data pattern. This test takes 
longer to run, but could possibly find some difficult errors 
which do not appear with normal testing. These options are 
available in order to provide a complete diagnostic tool, 
but most problems can be resolved by using the Automatic 
option. 
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3 • 3 • 3 UYBOARD UST 
The Keyboard test provides a test of all 221 keys including 
the shifted, control, and alternate keys. The Mouse and 
Joystick are included with the K.eyboard test. Por proper 
testing procedure the Keyboard test should be ran once 
without a Mouse or Joystick and then ran a second time with 
them installed. Before installing a Mouse or Joystick turn 
off the power switch on the rear of the keyboard. 

To run the tests: 

1 - Boot the Diagnostic Floppy Diskette. 

2 - With the A> prompt on the screen type 'DIAG' and 
press RETURN. 

3 - Select 'K' from the menu. The test instructions wiil 
appear on the screen. To start the test press any key. 

4 - Check each key by depressing the key and look for the 
ind·icator to appear on the screen next to the coinciding 
character. If the indicator appears at the wrong 
character or no indicator appears on the screen then the 
key is probably not working. However, continue testing 
the rest of the keys and note which keyes) fails. 

5 - The Mouse and Joystick tests follow the key checks. 
These may be by-passed with CNTRL-PAGE UP keys. The 
system will return to the main diagnostic menu after 
bypassing these tests. 

6 - Turn off the computer and Install the optional MINDSET 
Mouse in the right keyboard connector and Joystick in 
the left keyboard connector. Turn on the computer and 
restart the Keyboard Diagnostic. 

7 - Use the keyboard diagnostic to spot check several keys 
for proper operation while the Mouse and Joystick are 
installed. Then use the CNTRL-PAGE UP keys to start the 
Mouse and Joystick tests. The instructions for the test 
appear on the screen. 

The troubleshooting procedures for the keyboard are covered 
in Chapter Pour. 
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3 • 3 • 4 PLOPPY DRIVE ~ES'1' 
The Floppy Drive diagnostic checks the main functions of the 
drive: Read/Write, Seek, and Restore. Before running the 
disk drive diagnostic prepare a diskette by performing MS­
DOS Format. 

*** CAUTION *** 
The drive diagnostic will write over any 
information on the diskette, so be sure the 
diskette does not have any important 
information stored on it. 

To run the drive diagnostic: 

1 - Boot the Diagnostic Floppy Diskette. 

2 - With the A> prompt on the screen type 'Di-ag' and press 
RETURN. The diagnostic menu will appear on the screen. 

3 - From the diagnostic menu select '0' 

The screen displays: . 

DISK DIAGNOSTIC 
Specify drive (A or B): _ 

4 - Select the drive to be tested by pressing 'A' or 'B'. (A 
is the drive on the left and B is drive on the right as 
you face the front of the system). 

The screen displays: 

1- SHUGART SA455, 2= (other) 
. 

5 - Press 'I' to select the SA455 Model. 

The screen displays: 

Place diskette in drive, then type any key _ 
- -

6 - Insert the formatted blank diskette in the drive 
selected in step 4 and press any key. 

The screen displays: 

9 SECTORS, 2 SIDES 
BN'l'ER COMMAND CODE 
S - •• ek time meaaurement 
R - read sector W - write sector 
V - verify disk X - ezit 3-8 
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7 - Press'S' to select the seek time test. 

The screen displays: 

Track 1-77 SEEK Time (msec) -487 

The typical seek time is between 465-505 ms. 

8 - Press 'V' for the verify disk test. This test writes and 
reads a specified pattern to the disk on all tracks. 

The screen displays: 

DATA WORD = _ 
\ 

9 - Enter any 4 digits from 1-9 or A-F, i.e., 'FFFF'. The 
data pattern consists of 4 hexidecimal numbers. The data 
pattern usually is not important but is included to 
provide a complete diagnostic tool. After entering the 
data pattern press the Return key: 

DATA WORD = ffff[Return] 

The screen displays: 

Writing Data ••• 

The disk activity LED should light while the data pattern is 
being written to the disk. This takes about 1 minute. Once 
the data pattern is written the test begins reading back the 
various sectors and will report any discrepancies. Total 
time for one pass is approximately 5 minutes. 

The screen displays: 

I SECTORS READ: 0040 Data errors • 0000 
I SECTORS READ: 0080 Data errors • 0000 
I SECTORS READ: OOCO Data errors • 0000 

(etc) 
COMPLETED PASS 1 

After each pass the data pattern is automatically incre­
mented by 1. 

If any errors are found during the Verify test proceed to 
the troubleshooting flowchart in Chapter Four. Rote: there 
are DO adjustments or serviceable parts in the floppy drive. 
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4.1 SCOPE OF CHAPTER 

CHAPTER POUR 
PAULT ISOLATION 

PAULT ISOLATION 

This chapter will provide the Service Technician with 
troubleshooting procedures. First, general troubleshooting 
techniques are discussed. Then, a complete troubleshooting 
flowchart for the MINDSET computer and options are provided. 
Po11owing the flowchart are helpful descriptions for the 
power-up sequence, voltage cheCKS, disk cleaning and other 
maintenance procedures. 

4.2. GENERAL TROUBLESHOOTING TECHNIQUES 
Troubleshooting the MINDSET Personal Computer is very simple 
compared to many of today's personal computers. The Service 
Technician need only "identify and replace a defective part. 
There are no electrical or mechanical adjustments required. 
The illustrated parts lists in Appendix B is an invaluable 
aid in identifying the replaceable parts in the MINDSET.'· 

Identifying the defective part could be a long and tedious 
task. However, the Troubleshooting Flowchart in this chapter 
is designed to decrease the time and possible frustration of 
locating a defective part. The flowchart is designed to 
-divide and conquer· problems. It does this by first 
identifying the major failing assembly (i.e., Expansion 
Unit) and proceeding' toward the smallest failing part (i.e., 
a socketed RAM chip). It will indicate when to run Advanced 
Diagnostics, replace a part, look for a symptom, etc. 

Once the defective part is located or isolated, Chapter Five 
provides the easiest and fastest method of replacing the 
failing part. 

In addition to the Troubleshooting Flowchart some knowledge 
of the computers's power-on sequence can help in isolating 
defective parts. When the MINDSET is initially powered on it 
proceeds to turn on LEDs, starts the self-diagnostics and 
accesses the disk drive(s). in case of problems, a careful 
eye will be able to spot inconsistent sequences. A dis­
cussion at the end of this chapter will provide an under­
s~andin9 of the power on sequence. 
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... 3 'l'RODBLBSBcxnIRG I'LOWCBAlrl' Ilft'BODDC'1'IOB 
In case of hardware failures the Troubleshooting Flowchart 
is designed to help isolate and identify a failing part in 
the MINDSET Personal Computer. The Flowchart is 17 pages 
long and is divided into logical pages. Each page of the 
Troubleshooting Flowchart is a separate section which 
addresses a particular problem. The header at the top of 
each page identifies the problem in question. The 
first page of the flowchart (TS-l) is the place to start 
with all problems. The first page can be thought of as the 
"direction finder" and will direct the Service Technician to 
the appropriate page for the problem. 

It is important when using the flowchart to start on page 
TS-l. The pages following TS-l (TS-2 through TS-17) are 
designed with this in mind. The pages following the 
flowchart are detailed procedures. These will be called out 
by the flowchart. 

As with any flowchart of this nature it is designed to 
assist a Service Technician who is unfaniliar with the 
equipment. It is highly recommended ~hat the Service 
Technician use this chart until considerable experience with 
the MINDSET has been gained. 
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Symbols used in the flowchart: 

I I 

o 

( ) 

Briefly describes actions that are to 
be performed. 

Asks a question and points to two 
possible routes which depend on the 
result of the question. 

Points to the page to continue at. 

Points to the next place on the same 
page to proceed to. 

End of current operation and direction 
to next operation or the END. 



• Unplug Power Cord 
• Remove aU option mocIules 
• Remove all cartriOges 

• Plug in Power Cord 
• ~m on ~ switch 

Perform SJmPle KeyboatO Test 
with Cont.guratiQn !eleen: 

~ HomeKey 
Return Key A1t-Reset 
AItOWKeys 

MINDSET SERVICE TROUBLESHOOTING 

• turn System Powe. 011 
• Unplug Power Co,4 
• Reinstall all OptiOn MOCIules 
• Plug in Power Cord 
• Tum SyslerTI Power On 

Check Cotion MOCIules 
for IlrOQllr operat,OI> 

TS·1 



BuIc 
Power Outlet WoIt<lng 
l<eyt)oard cable connected 
prCpeny 
On/Off SwItCh to ON position 

• Unplug power cord 
• Remove expansion UM 
• Plug In power cord 
• Power On System 

• Remove top COYer 
• Chec~ Voltage at connector 

J8 (wlltle connected) 

• Locate Relay K1 on System 
PCA 

• Toggle On/Off sWitch while 
listening to ",lay (walt five 
seconds belween toggles, 

No 

POWER PROBLEM (red LED not on) 

Replace ~ Supply 

Replace System Unil PeA 

• Replace Keyt)Oard PCA 
• Replace KeybOard Cable 
• Replace U11 in Syslem Unit 
• Replace System Unit PCA 

TS-2 

• Unptug power cord 
• 0I8c0nnec1 J8 
• Plug in power cord 
• Check Voltages 81 P8 

willie disconnected 

NO 

No 

Check for Shorts al Input 
to Syslem Unil PeA al J8 

GO TO START 



POWER ISOLATION - SYSTEM UNIT 

• Tum ott Syatem • Turn on System 
• Unplug ~ COld • Check \\:)Itages III J8 
• Reinstall P8 
• Unplug System Unit Fan at J13 

• Tum off aystem • Plug in pOWer COld 
• Unplug power COld • Tum on system 
• RemQ.e all SOCketed Chips • Check Voltages at J8 

on Syst..,. Unit PeA Except U17 

• Power off System UM 
• Connect ''''Iown OQOCI 

I<8y!:Ioan.:I JICA and eabte 
• ~ on System UM 
• Check VoItIlg,s at JB 

• ISOlate Bad ChiP 
'Ie& • Aeplace Bad Chip 

• Reinstall all Chips. 
cables. conneelQl$ 

• Replace Bad KeytIoarO PCA 
'Ms -01-

>-..... -... Replace tIIId Keyboard cable .... -------------~ 

• Power Off SySlem Ut>il 
• Rerncr<oe System Unit 
8ac~ 

• ~ On System Unit 
• Cl'lec:k Voltages al J8 

• ~ Oft System Unit 
·~ZlFPCA 
• ~ On System Unit 
• et.ek YoItIlg,s at J8 

• 

• ~ SVsMm UnIt PCA 
• AIinlItalI all CI'ItII*. ~ 
..s =""8I:t0l8 

• ReInstall a" ehlp$. CableS 
and connec:tOls 

• AeoIaCe Dad BackPI_ 
• Aeinslall all Chips. c-.. 

and eontIeCtOIS 

• Replace Bad 21F PCA 
• Alinstali all chIpS, c-.. 
..sCOlR~ 

TS-3 

GO TO START 



.~ 

POw« outlet 
OI~y unit tllmed on 
Cables propeny installed 
Br1gIIt_ Kllult 

• 0uic:I«:t1ecka for TeleYlSioII 
Ant_ Sox set to Computer 
'TV Channel set to matCh 

System unit switCh 
'TV Fine tuned 

Replace tJ.C3 in Systam Unit 

Replace U78 in System UAIt 

VIDEO PROBLEM 

OII/)lay Unit Bad 
replace, repair or lCIjust 

Aeptace System Unit PCA 

TS-4 

• Replace VideO ClIbItI6 
-or-
II uSing a TV. reolace Antenna 
SwilCh eo. 01 Rl' Cable 

Change channel at 'TV and 
cIIange ""NOSET Channel. 10 
matCh 'TV CI'IatInel 

No 

GO TO START 



FIepIacelf18 
>";';;'oooooil-l... in System 

Unit 

FIepIace.lU3 
>=--..... In System 

Unit 

Replace IJ42 
>0:'::::"-'" in System 

UnIt 

SELF DIAGNOSTIC FAILURE 

FIepI~ Syst~ Unit PCA 

TS-5 

Replace un 
in System 
Unit 
Replace IJ42 
in System 
Urnt 

ReplacelJ78 
In System 
Unl1 
RIIplace lU3 
in System 
Unit 

GO 10 START 



Pwfotm mecNnlcal dIecU 
Bent pinS a1 Backplanes 
~ _leeI property 
Aeeeat all IIOCi<etacI CIIIps 

Replace U78 In System Onll 

Replace System Unit PeA 

CONFIGURATION SCREEN PROBLEM 

No 

Reptace Disk Controller PeA 

Replace System UnIt PeA 

Replace Systetl> Unil Backplane 

GO TO START 

TS-6 



KEYBOARD PROBLEM 

• Poww Off Sys1em Unit 
• Aemove ocmonal Mauee 
• Aemove optIonel Joystick 
• Power 0., ~.." Unit 

• Power Off System UnIt 
• RIIpIece Keyboartl CaDle 
• Power 0., Sys''''' Unil 

No 

• Power Off System Unit 
• ~l_ U5 in Keyboartl 
• Power 0., System Unit 

• POwer Off System Unit • ~I_ ~d PeA >'tes;.;;;. ___________ '" 

• Power On System Vnit 

ves 
• Power Off System Unit 
• Reolace I<eyboan:I Assemt>Iy 

PN 'ICJOO35 
• Power On System Unit 

Reolace U17 in System Untl 
.. Run I(eyboetU ~ 

TS·7 

.. 

-Instell MINDSET Moua 
• FIun I(eyboenI DIeQnoIItk: 

GO TO STARt 



fIIo 

F\eplace U7B in System Unit 

AepIace. CIAII at • time, 
and I1UaICIIItn(Ige: 

1U11 3UC 
2 U'Ie 4 U43 

No 

NO 

CARTRIDGE PROBLEM 

GO TO STAAT 

• Unl)lug 00_ core 
• AemoIIe ExJ>,ansion Unu 

Assemtlly 

• Retesl Cartridge 

Chanoe followinO parts one al a 
tllM testIng aher each change· 

I Ul!4 
2 Socketed RAM ChIPS 
3 Disk ContlOl .... PCA 

" Expansion BaI:kpI-
5 System Unu PCA 

TS..a 

GO TO STAAT 



• RemowI ExpansiOn Unit 
• Check lor: Bent Pins 

Btoken Pins. FOI'lIign objects 

• Reinstall Expanaion Unit 

• Check Fan for operatJOn 
• Check 'IOltage 

No 

... 12V at C2 
... SV at C3 

Run bpansion 
RAM diagnostic 

No 

No 

EXPANSION UNIT PROBLEM 

GO TO START 

Replace Fan 

Replace RAM chip 

No 

GO TO START 
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• Tum Off System Unit 
• Unplug Fan In Expansion Unit 
• Cl\eck 'w'oI1eoes a' C2, C3 

-page •. 

• Power Off System Unit 
• Unplug Floppy po_r 

conr>ectors al P4, P5 
• Power On System Unit 
• CheCk volta s al C2. C3 

• Power Off Syslem UnIf 

Yes 

• Unplug Drive nbOOn cat>Ies, P2, P3 
• Power On System Unit 
• CheCK voltages at C2. C3 

Yes 

o 

POWER ISOLATION-EXPANSION UNIT 

Replace Fan 

• lsolale shorted LED 
• Replace bad LED 
• Reinstall all cables 

and connectors 

• ISOlate bad Floppy Drive 
• Replace bad Dr.ve 
• Reinstall all cables and 

connectors 

• Power Off System Unit 
• Rt!m<M 1.124 from Expansion UnIt 
• Power On System Unit 
• Check YOltages a' C2. C3 

• Power ON System Unit 
• Remove all socketed RAM ChIPS 
• Power On System Unit 
• CheCk YOltages at C2. C3 

TS·10 

• Power Off System Un It 
• Remove Disk ContrOller PCA 
• Check YOltages at expansIon 

Backplane see page ~·5 

• Power Off System Unit 
• Replace expanSion 

Backplane PCA 

• Replace U24 
• Reinstall all cableS and 

connectors 

• ISOlate bad RAM chip 
• Replace bad RA .... chip 
• Rell'lstall RAM ChIPS, cables 

and connectors 

• Replace bad DIsk ContrOller 
PCA 

• ReInstall all chips,cat>1es 
ana connectors 

GO TO SlART 



0uk:kchecI<s: 
Use known good diskette 
Diskette properly Inserted 
UsIng OcubllHided doiIt)j&. 

density diskette 

Run Disk Diaonostic 

No 

No 

~----~'7 

Remove 
protect tab 

FLOPPY DRIVE PROBLEM 

MecllanIC.lI Ctlec:ks: 
PC and PS _led propeny 
P2 and P3 connected 
Clean RIW Heeds 

• Replace UZ. 
In expansion 
Unit 

• Run Disk 
DiagnostiC 

• Replace D,sl< 
Controller 
PCA 

• Run Disk 
Otagnostlc 

• Replace 
FlOPPY Onve 
Assembly 

• Run Otsk 
Diagnostic 

'~«:eU78 
InS)'IIt..." 
Unit 

o Replace Sys­
temUnit PCA 

No 

NO 

N: 

Nc 

GO TO START 



Cluickchecka: 
Modules _ted property 
~ cons plugged in 
Keyboan:I plugged in 
System UnI1 turned on 

• Power Ofl System UnIt 
• Rernow Parallel Printer 

Module 
• Power On System Unit 

• Power Oft $yst.,.,.. UN! 
• Retno\oe MOOEM Module 
• Power On System Unil 

• Power Oft Syst.,.,.. unit 
.1lemow Stereo Module 
• Power On System unit 

POWER PROBLEM-OPTION MOOUlE(S) INSTAllED 

No 

Fieplac:e bad Module 

GO TO START 
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Quic:kc:Mcl<s: 
Module property w.rted 
AeMat PrInter <Able 
PrInter Ready 
Reseat Module 

• Replace PrInter cable 
• Retest Operation 

Replace Printer MOdule 

Test WIt" known good Printer 

No 

No 

NO 

PARALLEL PRINTER MODULE PROBLEM 

• Check Pr,nter option sw,tcl'les 
see Printer's servICe manual 

• Have Pr,nter adjusted. repaired 
or replaced 

TS·13 
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~: 
Module Property InMftIId 
Rllleat Module 
Rllleal f'IS.ZI2-C c.bIe 

• Replace RS-232-C cable 
• Retest OperatIon 

• Replace RS-232-C Module 
• Retest OperatIOn 

RS-232-C MODULE PROBLEM 

No 

NC 

Nc 

GOlOSTAFIT 
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OuiC:llChtct<s: 
ReNat MocIerI'I Module 
ReMei c.bIe 
Selected BAUO Rate COIT8Ct 

No 

• Replace MOCIem Callie 
• Retest OperatIon 

No 

• Replace Modern MOdule 
• Relest Operalton 

MODEM MODULE PROBLEM 

GO TO START 
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Quidccheclla: 
Amplifier, spIIIII<An 
property connected 
Amplifier tumed on 
RaNt Module 

STEREO MODULE PROBLEMS 

• IaOIate 10 delecllwl Amplifier, 
tI*kenI or cables 

~':;::::"'--------------IOot-"" . ~iror replaoedelectlwe 

• Replace cables 
• Retest OperatiOn 

• Reolaee Stereo MCClule 
• Retest ()perahon 

• Test with known good 
Amplifier anc Speakers 

No 

NO 

No Repair or Replace bad 
Amptllier or ScINkerS 

Iteln(S) 

Replace Stereo MCCIule 

TS-16 

No 

• I'ow. Off System Unit 
• Rerno.oe Slereo Module 
• I'ow. On S· ~tem Unit 
• Test Left C! • ,net operation 

Yes 

• ReotaceU'16 in System Unit 
• Retest ClperattOl'l 

Yes 

Yes 

GO TO START 



No 

'l'es 

No 

No 

PROBLEM UNDEFINED 

• Power On problems: reYiew IndicatiOns outlined on PAOlI 4·10. 
• Remc:MI ExpanSion Unit. rerun testS from START. 
• Perform YOItage checks. 
• If problem disappears after removing Expanaion Unit then Change the fOllowing 

parts in the Expansion Unit in this order: 

• U24 
• RAM ChtP5 
• Fan 
• Otal< Controller PCA 
• Floppy Otsk OfMI(sl 
• Expansion Unit Backplane 

• If problem eXists only wilen System Un" and Expansion Unit are together. yet 
changing Expansion Unit parts did not solve tM .problem. Itlen change System 
Unit parts as listed below 

• All SOCketed chIps 
• System Unit Backplane PCA 
.ZIF PCA 
• System Umt PCA 
• Power SUpply 

• Interminent prOblems are often cauSed by poor electrical ,connectionS 
• Use Isopropyl AICOl'\OI ana cotton swabs to Clean all board ecIge connectors 

and socketed chip leaos 
• Reseal electrical connections .ncludmg SOCketed chips 
• Clean Floppy Orive R/W Heaos luse Cteanlng diSkette) 
• Change parts as deSCribed above In Electncal Problems 

• Run program on another MINOSET Computer to ensure that the "roblem ,s 
specific to the unit 

• Check program hardware reQutrements are met I.e., memory SiZe. dOuble-sided 
doub_slty diskettes, number of OrtYeS reQutred, Option Modules, Mouse, 
Joystick. etc 

• Execute program without ExpanSion Unit Installed HI pOSSible 
• Execute program without Ophon MOduteS ,nstalled (,f pOSSIble. 
• Change parts as hsted above In Electncal PrOOlems 

TS·17 



FAULT ISOLATION 

4.4 CBECKING VOLTAGES 
To check the voltages in the Mindset Computer you will need 
an accurate voltmeter, preferably a digital voltmet.er. The 
voltages are checked in the System unit at connector Ja. The 
Power Supply voltage may be checked independently from the 
System unit PCA by disconnecting J8 and making the voltage 
checks at the P8 plug. The chart below describes the 
voltages and tolerances. 

Voltage Pin Color Max Min Tolerance 
--~-----~-----~~------------------~----------~-----~~~ Ground 
+12 volt 
+5 
-12 
Trkl Chg 

2,5 Green, Blue 
3 Orange 
1 Red 
4 Brown 
6 White 

Pin 1 RED +5v 

Pin 2 GRE:;N Grnd 

12.6 
5.125 
-12.6 
5.125 

11.4 
4.875 
-11.4 
4.875 

Pin 5 BLUE Grnd 

Pin 6 WHITE Trkl Chrg 

J8 

Pin 3 ORANGE + 12v 
Tab 

Figure 4-1. Checking Voltages in the System Unit. 

5% 
2.5% 
5% 
2.5% 

The method of measuring the voltages at the System Unit are: 

1) Turn off the power and remove the power cord from 
the power outlet. 

2) Connect the voltmeter to appropriate pins shown in 
figure 4-1. Using clip leads will make it easy to 
perform the next several steps. 

3) Set the voltage range on the meter to the setting 
above the voltage to be checked. 
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PAULT ISOLATION 

4) Plug in the System Unit power cord. 

S) The voltages should appear at this time without 
turning on the power switch at the keyboard. 

6) Record the voltages. The Trkl Chg voltage 
should be a little high, about 5.2 volts. 

7) Turn on the power switch at the keyboard. 
The voltages should remain the same as in step 5~ 
except the Trkl Chg will be normal. 

*** CAUTION *** 
There are no f ieldadjustments for the 
power supply. If voltages are not within 
tolerance then the power supply must be 
replaced. .' 

Voltages can be measured at two convenient places in the 
Expansion Unit. The Disk Controller peA offers the easier of 
the two while the Expansion Unit Backplane PCA provides the 
second place. See figure 4-2 for the locations. The voltage 
tolerances are identical to those stated above for the 
System Unit. See Chapter Five for removing the Expansion 
Unit Top Cover. 

*** CAUTION *** 

Care must be taken when checking the 
voltages so that other devices or 
surfaces are not contacted with the 
leads of the voltmeter. 
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PAULT lSOLATION 

'1'0 check either +5 volts or +12 volts on the Floppy 
Controller PCA, set the voltage range on the voltmeter and 
simply place the leads of the voltmeter across the 
appropriate capaCitor as shown in 4-2. Power on the System 
and read the voltage. The additional voltages can be checked 
at the top of the Backplane at Pl as shown in figure 4-2. 

Checking Voltages on the Disk Controller Board: 

+12 volts 
+5 volts 

Checking Voltages 

Ground 
+12 volts 
-12 volts 
+5 volts 
Trkl Chg 

c:=::J '4 
f'2 

• 
2 

- check across capacitor C2 
- check across capaCitor C3 

on the Expansion Backplane: 

- pin 2 
- pin 27 
- pin 28 
- pin 4 
- pin 29 

2729 

•• •• 
2628 '1 

P5 

U24 

~. P7 

CJ 

Figure 4-2. Checking Voltages in the Expansion Unit 

, 

P3 
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FAULT ISOLATION 

4.5 CBECIING FOR ELECTRICAL SHORTS 

The System Unit PCA can be checked for electrical shorts as 
follows: 

1. Unplug the power cord from AC outlet. 

2. Unplug the connector P8 from J8. 

3. Set the mu1timeter to 'resistance', and check the 
resistance across the pins at connector J8 on the 
System Unit PCA. 

The resistance measured should be as follows: 

Pin 1 to p-in 2 20 M ohms (approx) • 
Pin 3 to pin 2 capacitance effect. 
Pin 4 to pin 2 20 M ohms (approx) • 
Pin 6 to pin 2 capacitance effect. 

Any zero reading indicates a direct short assoc.iated with 
the System Unit PCA. In that case, remove the socketed 
chips, ZIP peA, Backplane peA. Recheck the resistance. If 
the short remains, the System Unit peA should be inspected 
carefully for any metallic foreign objects or evidence of 
any liquid spilled on the board. Remove the board and check 
the underside. If nothing is found the board must be 
replaced. 
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FAULT ISOLATION 

4.6 PIBLD REPLACEABLE OBITS 
All replaceable units are listed and illustrated in Appendix 
B. The internal parts of the power supply are not 
serviceable or replaceable (including the AC line fuse). The 
Service Technician need not unsolder any parts in the 
MINDSET in order to replace any parts or assemblies. At the 
time of publication the BIOS ROM chips are socketed and can 
be replaced. See the latest Service Bulletins for any 
changes in replaceable parts. 

4 • 7 FIELD ADJUSTMBN'J.'S 
There are no field adjustments for the MINDSET Computer. 
There are adjustable potentiometers located in the Expansion 
Unit and the Power Supply. However, special test equipment 
and procedures are required. The pots are sealed at the. 
factory and should not be adjusted in the field. 

The Floppy Disk Drives have internal jumpers that control 
addressir.g, data formats, etc. which are ~actory set. Drive 
A and B will have identical jumper settings .(addressing is 
under control of the Floppy Controller PCA).Do not attempt 
to change any of the jumpers in the field. 

'-8 



PAULT ISOLATION 

4.8 PLOPPY DRIVE BEAD CLEAHIRG 
The low profile design of the floppy disk drives makes it 
difficult to clean the read/write heads by direct 
application of a cleaning solution. It is highly recommended 
that a head cleaning diskette be used for this purpose to 
clean both upper and lower read/write heads. Follow the 
instructions with the cleaning kit. 

4 • 9 CLEANING THE KEYBOARD AND CONNECTOR 

1. Disassemble Keyboard (refer to 5.4) 

2. Remove keyboard from base, and clean any foreign material 
or liquid from base. 

3. Wipe the keyboard surfaces with a clean dry cloth to 
remove any moisture or liquid. 

4. Using DRY AIR ONLY, blow in between key tops to remove any 
foreign material. 

5. Remove connector J4 (see 5.4.1) and clean the contacts 
with isopropyl alcohol. Allow to dry and reinstall the 
cable. 

6. Reassemble the Keyboard. 



FAULT ISOLATION 

4.10 POWER-UP PROBLEXS 
The following information will help the Service Technician 
to understand the power-up sequence. A thorough and detailed 
knowledge of the visual things to look for during the power 
up sequence will help determine if the sequence is proper. 

The MINDSET power-up sequence can be described as four major 
operations. The first two (A and B) operations are described 
here as a "cold start" and the second two (C and D) 
operations as a "warm start". The cold start operation 
occurs whenever the power switch is turned to the ON 
position for the first time since the power cord was 
installed in the AC outlet. The warm start occurs whenever 
the power switch is turned on after a cold start has 
previously occured or a Reset from the keyboard is 
initiated. 

Cold Start ---+8 
+ 
8 .. 

Each of the following four pages describe each operation. 
The left column"describes the visual indications while the 
right column describes the operation of the MINDSET. 

4-10 



PAULT ISOLATION 

COLD START 
OPERATION A 

o Relay 'click' sound 

o Red LED Power Light On 

o Screen goes blank 

.0 Display reappears. If an 
. error has been uncovered, 
the system displays: 

-XXXXXXX test failed 
Press any key to continue-

If no errors have been . 
found, the system displays: 

o Operator plugs in AC 
cord and turns on the 
keyboard switch 

o System reset 

o System RAM tested 
o System Timer tested 
o DMA function tested 
o Checksum System ROM 
o Frame Buffer RAM 

tested ' 
o Graphics and Display 

processors tested 
o Expansion RAM tested 

-(c) Mindset Corp., 1983 Version I.Ox 
System Diagnostics in Progress· 
in 40 column format 

o Drive B RED LED on 
momentarily 

o BIOS Initialization 
o I/O Port test and 

slot identification 
o Disk Controller tested 

o Test for Drive B 
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FAULT ISOLATION 

COLD START 
OPERATION B 

o Configuration screen 
replaces Diagnostics 
Message. 

o Screen displays "default" 
values in 40 column format. 

Default values are: 

- TV - Beeper Off 

- Load Priority of Cart 1 (11) 

- Time Settings: 

Cart 2 (12) 
Disk (13) 

SUN 01/01/01 Ol:Ol:XX 
(Seconds, Minutes Active) 

- RAM size should reflect 
actual System RAM 

Power Fail message in lower right 
of screen (this means AC to 
machine has been interrupted) 

o Brings up 
Configuration screen 

o System in 
Configuration ~oop 
waiting for keyboard 
input to change 
configuration 

ALT-RESET 
or 

CTRL-ALT-RESET 

must be pressed to 
exit screen. 
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FAULT ISOLATION 

WARM START 
OPERATION C 

o Screen goes blank 
momentarily 

o Display reappears. If an 
error has been uncovered, 
the system displays: 

·XXXXXXX test failed. 
Press any key to continue· 

If no errors have been 
found, the system displays: 

o On signal from 
keyboard switch 

or 

ALT-RESET begins 
system diagnostics 
over again 

All tests performed in 
Section A are repeated 

- Reset 
- RAM 
- Timer 
-DMA 
- ROM 
- Frame Buffer 

W(c} Mindset Corp.,19S3 Version I.Ox 
System Diagnostics in Progress· 

- Graphics and Display 

in display format selected in B 

o Drive B light comes on 
momentarily 

processors 
- Expansion RAM 
- BIOS 
- I/O 
- Disk Controller 

- Check for Drive B 
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PAOLT ISOLATION 

WARM START 
OPERATION D 

o Displays start-up message 
associated with software 
being loaded into memory. 

o If no bootable software is 
installed, then MINDSET 
Logo is displayed on screen 

o Drive A light comes on when 
accessed - if·no diskette 
installed, light remains on 
for 8-9 seconds 

o Search for bootable 
software beginning 
with highest priority 
device. 

o Begin boot sequence 

o If Drive A is 
accessed, retry 4 
times to read 
information 

o Display MINDSET Logo 
(from System ROM) if 
no bootable software 
installed 

o Rotate Logo after 10 -
15 seconds. • 

o Sequence complete 
A Reset will cause 
warm start. 
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CHAPTER rIVE 
ltDOVAL ABO RBPLACBIlBH'l PBOCBDURBS 

5.1 SCOPE OF CHAPTER 
The procedures described in this chapter will assist in 
performin9 disassembly procedures and replacement of 
defective parts. The disassembly/assembly procedures should 
be performed in the order shown. UP9rade instructions are 
presented for Expansion RAM and an add-on Disk Drive. 

*** CAUTION *** 
Before performin9 any of the following 
procedures you must turn the System Unit OFF 
and remove tbe power cord from tbe electrical 
outlet. Failure to do so may cause damage to 
the computer and any new parts that are 
installed while the power cord is installed 
in an outlet. 

Even thou9h the system Unit power switch (located on the 
keyboard) is turned to the OFF position, small voltages 
(TRKL CHRG) are still present throu9hout the System Unit and 
Expansion Unit. This is the reason that the power cord must 
be removed before performin9 any removal or installation of 
parts, including Option Modules. However, cartridges may be 
removed/installed while the power cord is' installed, but the 
power switch must be to the OFF position. 

5.2 SYSTEM UNIT ASSEMBLY/DISASSEMBLY 
The System Unit is made up of 7 major parts: 

o System Unit peA 
o ZIF Board 
o System Unit Backplane 
o Power Supply 
o Front Panel 
o Top Cover 
o Base 

The disassembly/assembly procedures should be performed in 
the orders shown below. Some parts will not fit together 
properly unless the steps are followed as outlined. 
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REMOVAL/REPLACEMENT 

1. Turn OFF the System Unit (switch on rear of Keyboard). 

2. Remove any cartridges and' diskettes. 

3. Unplug the power cord from the electrical outlet. 

4. Remove all Option Modules in System and Expansion Unit. 

5. Unplug the Keyboard at the System Unit. Place the 
Keyboard and cable aside. 

6. Unplug any video display unit cables and power cord and 
set the display unit aside. 

7. Remove the Expansion Unit if installed. 

1. Perform. preparation steps above. 

2. Place the System Unit upside down on a flat surface. 

3. Remove the 5 phillips-head thread-forming screws located 
in the deep sockets (screw B). Refer to figure 5-1 for 
locations. After removing the screws keep them in a safe 
place such as a paper cup. 

~ ';:-6~)tJ (:-
4. Using a small magnetic screw driver remove the maehi~­

screw as shown in figure 5-1. 
::Q'c.... 
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o 
® 

CD 

® 

® 

, X3 

JX5 
I X1 

REMOVAL/REPLACEMENT 

4-40x Y. Machine Screw 

6-19x Yz Thread Forming 

-r1lR..6o.D ~,'rJ '=-
2-28x 511& Meeltilie"Sct'&w 

, X2 6-32 x % Machine Screw 

f X2 6-32x % Machine Screw 

Figure 5-1. System Unit Cover Screws 
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REMOVAL/REPLACEMENT 

5. Place the System unit in its normal upright position. 
Grasp the Top Cover from the rear, tilt up and slide 
it back and remove it. 

To install the Top Cover, reverse the steps above. Be sure 
to use the same $crews. Tighten all screws lightly. To 
install the small machine screw, use a magnetic screw 
driver. The small machine screw is slightly tricky to 
install. It must be installed in order for the System to fit 
together properly. 

TIP: If a magnetic screw driver is not available, use a 
piece of tape to adhete the screw to the blade. This will 
aid in starting the screw. 

5.2.1 SYSTEM UNIT BACKPLANE PeA 

1. Perform preparation and remove the Top Cover (5.2). 

2. Remove the System Backplane PCA by lifting up gently on 
the board. The board is held in place by a connector and 
plastic guide ribs. . 9""~ 

'O~ ;f 
..\Q9 ~ I 

~~"...~",'f.. 
*** CAUTION *** 

The Backplane peA is keyed to be inserted 
only one way. Observe the key location and 
the matching missing pin prior to inserting 
the board. Failure to do so may cause damage 
to the pins and the connector. 

To install the board, line-up the pins on the connector and 
locate the PeA into the plastic ribs. Press down wit.h even 
pressure making sure that all pins are in alignment. 
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REMOVAL/REPLACEMENT 

5.2.2 POWER SUPPLY 

1. Perform preparation and remove the Top Cover (5.2). 

2. Unplug the Power Supply cable at J8 on the System Unit ~,~ 
peA by squeezing the two plastic taps and pull it up~,~ 

3. Unplug the fan cable at ~on the System Unit peA. ~.J"lJ 
~1tM()\,)e ~o ~¥ 

4. Turn the System Unit upside down on a flat surface. Place 
a 1/2" (approx) pad under the Power Supply. A pad of note 
paper or similar item will do. 

5. Remove the 2 phillips pan-head machine screws and the,,2 
phillips flat-head machine screws. The Power Supply is 
now free from the base and should be sitting on the pad. 

6. Lift slightly on the front of the System Unit and slide 
the Power Supply toward the rear of the System Unit so 
that it will clear the Front Panel. 

7. Lift the System Unit up and away from the Power Supply. 

1. Place the Power Supply into position in the base of the 
. System Unit. 

2. Install the power cable into J8 on the System Unit peA. 

3. Install the fan cable into Jl3 on the System Unit peA. 

4. While holding the Power Supply in place carefully turn 
the System Unit upside down. Slide a 1/2" pad under the 
Power Supply. This will aid in lining up the holes. 

5. Line-up the 4 holes and install the 2 phillips flat-head 
machine screws and the 2 phillips pan-head machine 
screws. The flat-head screws are located into the 2 outer 
most holes. 

6. Place the System Unit upright. The Top Cover may now be 
installed (5.2). 

5-5 
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REMOVAL/REPLACEMENT 

5.2.3 
~ c.1l ......... ,-(, ",s~(!l..'f 

FROR'l' PANEL _ (..M-'£~ ~ ........ + "",. ~ 

NOTE: 
Due to the mechanical interconnection of the 
ZIF Board and Front Panel they are removed 
and installed as a complete assembly. ·After 
removal they may be separated. 

1. Perform preparations and remove the Top Cover (5.2). 

2. Carefully place the System Unit upside down on a flat 
surface. 

3. Loosen (but do not remove) the 4 Power Supply mountin~ 
screws. This will make it easier to remove the Front 
Panel. . 

4. Remove the 3 phillips pan-head machine screws that hold 
the Front Panel in place. They are located on the bQttom 
of the Front Panel (see figure 5-1). 

5. Place the System Unit upright. 

6. Gently lift the ZIF PCA until it separates from JlO 
(see figure 5-3 for location of JIO). 

7. Lift the Actuating Knob until it clears the housing. 
Slide the knob and ZIF key to the left until completely 
removed from the Front Panel. Do not attempt to remove 
the tinnerman clip from the Actuating Kn~b. 

8. Lift the Power Supply slightly and slide the Front 
Panel forward and remove it. Remove the ZIF PCA. 

* 
*** CAUTION *** 

The 3 LEDs on the System Onit PCA are now 
exposed and care must be taken not to bend or 
break them. 
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REMOVAL/REPLACEMENT 

1. Loosen the 4 Power Supply screws (it is not necessary to 
remove them). See figure 5-1 for screw locations. 

2. Assemble the Front Panel and ZIF together by installing 
the ZIF Key through the Front Panel and the ZIF board. 

3. Lift the front of the Power Supply and slide the Front 
Panel into place on the base. 

4. Before plugging in the ZIF connector, install the 
cartridge actuating knob onto the key making sure that 
the doubled end goes underneath the tinnerman clip. 
With the knob turned fully counterclockwise, the red 
arrow on the knob should be pointing straight up. 

5. While positioning the actuating knob into the base 
housing , insert the ZIF peA into the JlO connector. 

6. Check the position of the 3 LEOs, making sure they" match 
the positions in the Front Panel. 

7. Install the 3 pan-head screws in the bottom of the Front 
Panel. 

8. Tighten the 4 Power Supply screws. 

9. Install the Top Cover (5.2). 

5.2.4 SYSTEM ORIT PCA 

1. Perform preparation and remove the Top Cover (5.2). 

2. Remove the Power Supply (5.2.2). 

3. Remove the ZIF Board and Front Panel (5.2.3). 

4. Remove the pan-head machine screw located at the topside, 
center and toward the front of the System Unit PCA. 

5. Free the plastic rib tabs around the perimeter of the 
System Dnit PeA. 

6. Lift the board from the front until it clears the rear 
posts and remove the board. 
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1. Insure that the metal gaskets are in place around the 
phono jacks at the rear of the System Dnit PCA. 

2. Place the System Unit peA into position in the base by 
tilting it down toward the rear and lowering it into 
place. 

3. Latch the plastic rib tabs into place around the 
perimeter of the board. 

4. Install the pan-head machine screw into the center hole. 

5. Reinstall the Front Panel, ZIF Board and Power Supply. 

6. Install the Top Cover. 

5.2.5 SYS'l'BM ONIT PAR ASSEMBLY 

1. Perform preparation and remove the Top Cover (5.2). 

2. Unplug the Fan cable at J13 ontbe System Unit PCA. 

3. Remove the two screws on either side of the Fan 
Assembly. Lift the Fan Assembly up and away from the 
Power Supply. 

1. Place the Fan Assembly into position on the Power Supply. 

2. Install the two screws on both sides of the Fan Assembly. 

3. Install cable at J13 on the System Unit peA. 

4. Reinstall the top cover (5.2). 
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5.2.6 80186 (078) 

B,f;!lQYAl-

REMOVAL/REPLACEMENT 

1. Perform preparation and remove the Top Cover (5.2). 

2. Refer to figure 5-3 to locate U78 on the System'Unit peA. 

3. To remove. the chip, first place a thumb on the aluminum 
cover (to prevent it from springing into the air) and 
release the hold-down latch by pivoting toward the front 
of the board. 

4. Remove the aluminum cover and pullout the 80186 under­
·neath the cover. 

\. Contact Side 

Figure 5-2. 80186 Installation 

1. To install the chip, locate the one un-notched edge of 
the chip and match it with the Textool un-notched edge. 
Place the chip into position, making sure the contacts 
are facing down. 

2. Place the aluminum cover over the chip and snap the hold 
down latch into place. Apply pressure to tbe cover to 
aid in installing the latch. 
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5.2.7 SOCKETED CHIPS 

1. Perform preparation and remove the Top Cover (5.2). 

2. Refer to figure 5-3 to locate socketed chips in the 
System Unit or to 5-4 for the Expansion Unit. 

3. A chip puller is recommended to remove a socketed chip. 
However, a small flat-bladed screw driver can be used 
by carefully prying each end slightly and carefully 
working the chip out of the socket. 

fi:\ 1, ... ·.·.·.: \::J ~~ 
X1 6-32x 3Ja Machine Screw 

0, X1 6-19 x % Thread Forming 

J3 J4 J5 J6 

Base Mounting Rib 
(6 places) 

u!! p!i 
J9 

I U42 1 
I U43 9 

rfA'. 0$ \ ____ .1 

G In! un 
JlO 

US9 q UIS q mID 
UGO q U17 9 ~ 400 

J8 

Figure 5-3. System Unit Socketed Chip Locations 
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t::=:J 
Pol 

P2 
P5 P3 

U24 

P6 o P7 

o 

Figure 5-4. Expansion Unit Socketed Chip Locations 
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1. Before installing a socketed chip, be sure that all pins 
are straight. Use a pair of flat surface needle nose 
pliers or similar tool to straighten the pins. 

2. Carefully check for pin 1 location of the chip and the 
socket. Pin 1 is designated as shown in figure 5-5. 

Dimple 

Pin 1-

Top View 

Notch 
I 

Top View 

Pin 1- I 

Notch 
I 

I . 

" / __ .... Socket 

Figure 5-5. Socketed Chip - Pin One Location 

Chip 
/ . 

3. Carefully insert the chip, inspecting the pins during 
installation. After installation, double-check all pins. 
Be absolutely sure that pin 1 is correctly oriented. 

*** CAUTION *** 
A chip installed backwards will not work and 
will probably be destroyed when power is 
applied. Also, this may cause damage to other 
components in the computer. 

5.3 DPARSIOR UBI'!' DISASSEMBLY/ASSEMBLY 
The Expansion Unit is made up of 6 major parts (7 with 
optional drive): 

o Disk Controller PCA 
o Expansion Backplane PCA 
o Pan Assembly 
o Floppy Drive (lor 2) 
o Expansion Unit Front Panel 
o Base 
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The 2 LEDs are always installed, even if only 1 Drive 
exists. When only one drive is installed the right diskette 
slot is blocked by a plastic panel (which may be permanently 
removed). Two power cables are always available on the Disk 
Controller PCA, even though only one drive exists. The two 
mounting brackets on each drive are considered part of the 
drive assembly and are shipped with the drives. 

Before performing any disassembly, be sure to.complete the 
Initial Preparation steps. Follow all steps in the order 
presented. 

1. Turn OFF the System Dnit (switch on rear of Keyboard). 

2. Remove any cartridges and diskettes. 

3. Unplug the power cord from the electrical outlet. 

4. Remove any Option Modules in System or Expansion Unit. 

5. Unplug the Keyboard at the System Dnit. Place the 
Keyboard and cable aside. 

6. Unplug any video display unit cables and power cord 
and set the display unit aside. 

7. Remove the Expansion Dnit from the System Unit by lifting 
straight up. Place the Expansion Unit upside down on a 
clean flat surface. 

1. Perform the preparation steps above. 

2. Remove the 6 screws from the bottom of the Expansion 
Unit as shown in figure 5-6 (screws B, C and D). 

3. Hold the top cover in place and turn the unit upright. 

4. Lift the top cover from the rear and remove it. 
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® , X3 4-40 x 3/. Machine Screw 

® X2 4-40 X 21,1.. Thread Forming 

REMOVAL/REPLACEMENT 

X3 6-19x Vz Thread Forming 

® I X1 2-28 x 5/,1 Thread Forming 

CD T X4 6-32x % Machine Screw 

6-32x 3/. Machine Screw 

Figure 5-6. Expansion Unit Cover Screws 
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REMOVAL/REPLACEMENT 

1. Place the Top Cover on the Expansion Unit. 

2. While holding the cover in place, carefully turn the 
Expansion Unit upside down. 

3. Install the 6 screws as shown in figure 5-6. 

*** CAUTION *** 
The small machine screw ('D' in figure 5-6) 
of the Expansion Unit is very important for 
proper fitting of all covers and the 
Backplane circuit boards. Do NOT leave this 
screw out during reassembly. 

5.3.1 DISK CONTROLLER 6 BACKPLANE 

1. Perform preparation and remove the Top Cover (5.3). 

2. Unplug the P4 power cable (and P5 if 2 drives are 
installed) at the Floppy Drive. 

3. Unplug the floppy ribbon cable at P2 (and P3 for second 
drive) • 

4. Unplug the 2 LEOs at P6 and P7. 

5. Remove the 5 screws holding the Disk Controller PCA 
in place. Refer to figure 5-7. 

6. Lift the Disk Controller PCA slightly and unplug the 
fan power connector at P5. 

7. Lift the Disk Controller peA and Expansion Backplane 
out together as one unit. Then separate the two boards 
by unplugging at connector Pl. 
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o V X4 6-32x 114 Machine Screw 

®, Xl 6-19x 3/. Thread Forming 

Pt 

c:::::J P2 L I I 
P4 PS 

0 
~ 

~, 
,-,' 

Po 

~ ~ P7 

~ 0 0 

Figure 5-7. Disk Controller peA Removal/Replacement 

1. Before installing the Disk Controller PCA, connect the 
Backplane PCA to it by carefully plugging it into Pl. 

P3 

-

2. Place the two boards together into position in the 
Expansion Unit, guiding the Backplane into the plastic 
guides in the base of the Expansion Unit. Be sure that 
the two LEO cables are free from being caught in between 
the Front Panel and the Floppy Controller PCA. 
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REMOVAL/REPLACEMENT 

3. Install, but do not tighten, tbe tbread-forming screw 
located at tbe front center of tbe Disk Controller PCA. 

4. Connect tbe Fan cable Ps, tbe floppy power connector P4 
(and Ps for second drive), tbe ribbon cable P2 (and P3 
for second drive), and the 2 LEOs P6 and P7. 

5. Start tbe remaining 4 screws then tighten aIlS screws. 

5.3.2 EXPANSION UNIT FRONT PANEL & LIDS 

1. Perform preparation and remove the Top Cover (5.3) 

2. Unplug the LEDs at P6 and P7 from the Disk Controller~ 

3. Pull off tbe Floppy load levers. Use a small flat-bladed 
screwdriver and pry tbe lever off near the sbaft. Use 
caution to prevent scratching the Front Panel. 

4. Place the Expansion Unit upside down on a flat surface. 

5. Remove the 3 screws bolding the Front Panel in place. 

6. Place the Expansion Unit uprigbt and remove tbe Front 
Panel along witb tbe 2 LEDs. 

1. Install tbe two LEOs into tbe Front Panel. Note: even 
tbough a second drive is not installed, tbe second LED 
should be installed (add-on drives do not include one). 

2. Set tbe Front Cover into place on the Expansion Unit 
making sure tbe LED cables are free and above the board. 

3. Turn the Expansion Unit upside down and install tbe 
three machine screws. 

4. Turn the Expansion Unit uprigbt and connect the LEDs. 
Inspect'tbe LED cables, making sure tbey do not block the 
diskette slots. 

S. Install the Top Cover (5.3). 
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· REMOVAL/REPLACEMENT 

5.3.3 EXPANSION OBIT FAR ASSEMBLY 

1. Perform preparation and remove the Top Cover (5.3). 

2. Remove the Disk Controller and Backplane PCAs (5.3.1). 

3. Remove the 2 machine screws located at the top-rear of 
the Fan Assembly. Lift the Fan Assembly up and out of the 
plastic guides. 

1. Place the Fan assembly into position in the plastic 
guides. 

2. Install the 2 machine screws. 

3. Install the Disk Controller and Backplane PCAs (5.3.1). 

4. Install the top cover (5.3). 

5.3.4 FLOPPY DIS DRIVE 

1. Perform preparation and remove the Top Cover (5.3). 

2. Remove the Disk-Controller and Backplane peAs (5.3.1). 

3. Remove the diskette load lever on the front panel. Use 
a small flat bladed screwdriver to pry it off. Be care­
ful not to scratch the front panel. 

4. Place the Expansion Unit upside down on a flat surface. 

5. Place a note pad under the drive to be removed. 

6. Remove the four machine screws (see figure 5-6, remove 
two IE' and two 'F' screws for the particular drive). 

7. Slide the disk backward until the sh~ft is clear of the 
Pront Panel and remove the drive. 
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1. While guiding the loading shaft through the hole in the 
Front Panel, place the Floppy Drive into position in the 
Expansion Unit. 

2. Start the four machine screws (2 of 'E' and 2 of 'F' 
in figure 5-6) and tighten them down. 

4. Install the Disk Controller and the Backplane (5.3.1). 

5. Install the Diskette Load Lever onto the shaft by 
pressing it into place. 

6. Install the Expansion Unit Top Cover (5.3). 

5.4 KEYBOARD DISASSBMBLY/ASSBMBLY 
The Keyboard Assembly is made up of 5 major parts: 

o Keyboard (keycaps and integral circuit board) 
o Keyboard PeA 
o Keyboard Cable 
o Top Cover 
o Base .. 

1. Turn OFF the System unit (switch loc~ted on rear of 
the Keyboard). 

2. Unplug the AC power cord from the electrical outlet. 

3. Disconnect the Keyboard Cable from the System Unit by 
squeezing the lock tab and pulling the connector out. In 
the same way, remove the cable from the keyboard. 

1. Perform the preparation steps in 5.4 above. 

2. Place the keyboard upside down on a flat surface. 

3. Remove the 6 screws (see figure 5-8). 
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07 X4 6-19x5/16 Thread Forming 

®T 
0l 

X1 6-19x 1j~ Thread Forming 

X1 4-24 x 3fa Thread Forming 

Figure 5-8. Keyboard Cover Disassembly 

1. Line up the top cover with the base, checking that the 
key tops are centered in the Top Cover opening. 

2. Start the 2 center screws (IC' and 'B' in figure 5-8). 

3. Install the 4 outer screws, but do not tighten them. 

)p 
J 1 

/ : 
I 

I 
I 

4. Check that the key tops are centered in the top cover and 
then tighten all six screws. 

*** CAUTION *** 
Be sure to use the correct screws as shown in 
figure 5-8. Using the wrong screws,may damage 
the covers. Do not overtighten the screws. 
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5.4.1 KEYBOARD (keycap and integral circuit board) 

1. perform the preparation steps in 5.4. 

2. Lift the Keyboard assembly just enough to gain access tQ 
the ribbon cable underneath. 

3. Grasp the ribbon cable by the extreme edges adjacent to 
the connector and pull the cable out of the connector 
(see figure 5-9). Lift the Keyboard up and out. 

Keyboard PeA 

Figure 5-9. Keyboard Removal/Replacement 
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1. Bold the Keyboard in place, just above the Keyboard PCA. 

2. Grasp the ribbon cable on both edges and insert into the 
connector located on the Keyboard PCA. A gentle rocking 
action will help to insert the ribbon cable into the 
connector. The cable is fragile; do not use excessive 
force to insert it into the connector (see figure 5-9). 

3. Position the Keyboard into the plastic ribs in the base 
and install the top cover as outlined in 5.4. 

5 • 4 • 2 KEYBOARD PCA 

1. Perform preparation (5.4). 

2. Remove the Keyboard (5.4.1). 

3. Remove the thread forming screw (see figure 5-10). 
-

4. Remove the Keyboard PCA by lifting from the front and 
pulling forward and away from the base. 

1. Place the Keyboard PCA into place in the Keyboard Base. 
The PCA should fit underneath the two ribs at the rear 
of the Base. Check that the two locating pins align with 
the holes in the PCA (figure 5-10). 

2. Install the thread forming screw as shown in figure 5-10. 

3. Install the Keyboard (5.4.1). 

4. Install the Top Cover (5.4). 
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5 • 4 • 3 KEYBOARD PROCESSOR (U5) 

1. Perform the preparation and remove the Top Cover (5.4). 

2. Pull the Keyboard up far enough to gain access to U5. It 
is not necessary to unplug the ribbon cable. 

3. Use a chip puller to remove U5 (see figure 5-10). 

1. Install the chip in the socket (see 5.2.6 for cautions). 

2. Place the Keyboard in position in the plastic ribs bf the 
base. 

3. Install the top cover (5.4). 

- oca Ing oca Ing-
Ribs Ribs 

L r o T X1 4-24 x 114 Thread Forming 
L 

5 a 
I us 9 

I I 

~ 
J4 

;> Q 

"- locating PinS locating PinS -

Figure 5-10. Keyboard peA Removal/Replacement 
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5.5 ADDING MEMORY TO THE EXPANSION DNI'!' . 
A Memory Upgrade Kit, available from MINDSET, is composed of 
4 4416-20 RAM chips (32K). All 16 chips or any multiple of 4 
may be installed at one time. To install the chips: 

1. Remove any diskettes or cartridges. 

2. Turn off the power switch at the keyboard and remov.e the 
System Unit power cord. Remove any video display unit. 

3. Remove the Expansion Unit from the System Unit. 

4. Carefully place the Expansion Unit upside down on 
a flat surface. Remove the 6 cover screws (refer to 
figure 5-6). 

s. While holding the Top Cover in place turn the unit 
upright. Remove the cover by lifting from the rear. 

6. Locate the 16 sockets located on the Disk Controller PCA 
(figure 3-2). The sockets are arranged in 4 rows by 4 
columns. The chips must be installed in the rightmost 
unused column of sockets (viewed as you face the front). 

7. Install the 4 chips in the appropriate column of 
sockets. See figure 5-5 for proper orientation of 
pin one. Install additional Upgrade Kits in the next 
column to the left. The leftmost column (highest memory 
addresses) is the last column to be filled. 

8. Reinstall the Top Cover. Install the Expansion Unit onto 
the System Unit. Install the video display unit. Plug in 
the power cord and turn on the System Unit. 

9. When the configuration screen appears it should reflect 
the new memory size as shown in the lower left corner of 
the display screen. 
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5 .6 ADDING A FLOPPY DRIVE TO THE EXPANSION UNIT 

1. Perform preparation and remove the Expansion Unit Top 
Cover (5.3). 

2. Remove the Disk Controller and Backplane PCA as stated in 
5.3.1. 

3. Break off the plastic molding in the Front Panel's right 
diskette slot and punch out the hole for the shaft. 

4. Install the new Floppy Disk Drive as stated in 5.3.4 
and the Diskette Lever (do not install the Top Cover 
yet). 

5. Reinstall the Disk Controller and Backplane PCAs (5.3.1). 

6. Reinstall the Top Cover (5.3.). 

7. Install the video monitor and test the new drive 
with the Advanced Diagnostics (3.3.4). 
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6.1 SCOPE OF CHAPTER 

CHAPTER SIX 
ADMINISTRATION 

This chapter will provide administration procedures. 
Ordering and returning spare parts, performing warranty 
Service, and part pricing is covered. Required Authorized 
MINDSET Dealer parts list is also provided. 

6.2 MINDSE1' WARRAR'rY 
MINDSET provides the consumer a 90-day parts and labor 
warranty which is available within 12 months from the date 
of shipment from MINDSET. This provides the Dealer with 9 
months of shelf-life coverage. 

As an example, if the Consumer purchases the product within 
-the first 9 months since shipment from MINDSET then warranty 
reimbursement to the Dealer is available for a full 90 days 
from date of purchase. If however, the Consumer purchases 
the product after 11 months since shipment from MINDSET ~hen 
the Dealer will receive warranty reimbursement for the first 
month. The Dealer will be oblig.ated to cover the remaining 
two months of the Consumer's warranty. 

To receive warranty service the product must be brought to 
the Authorized MINDSET Dealer. warranty will be provided 
only if proof of purchase is presented by the Consumer. 
Proof of purchase will be the store's sales invoice issued 
at the time of purchase. The Consumer need not have 
purchased the product at the store where warranty service is 
requested. 

6.3 SERVICE ADMINISTRATION 
The Dealer is required to furnish documentation that the 
MINDSET product is within the warranty period by providing 
proof of purchase with the Service Claim form. Documentation 
shall include: 

o Completed Service Claim Form 
o Proof of Purchase (copy of dated invoice) 
o Defective part (if designated for return) 

Certain spare parts that are replaced must be returned to 
MINDSET with the above documentation in order to qualify for 
warranty reimbursement. These special parts are designated 
in the Spare Part Price lists with a 'R' in the rightmost 
column. 
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The Service Claim and returned parts must be received by 
MINDSET within 30 days of warranty service to qualify for 
warranty reimbursement. 

l!lb.BUNl'X_.B~ll1~1J.B~£iM£iNI 
Labor reimbursement rates are listed in th~ Spare Part Price 
tables in this chapter. The times alloted for parts replace­
ment include diagnostic and part replacement. 

To determine the labor reimbursement use only the defective 
part(s) that were found to be defective and were actually 
replaced. Replacement of parts which are found not to be 
defective are not qualified for labor reimbursement and 
should be returned to the Dealer's Spare Parts Kit. 

MINDSET will reimburse the Dealer for warranty work actually 
performed by the Authorized Dealer within the warranty 
period as described in 6.2. Repairs made to MINDSET products 
outside the applicable warranty period will not be subject 
to reimbursement. warranty work must be performed by Service 
Technicians who have attended the MINDSET Service Training 
Course. Repair methodology must be consistent with the 
methods described in this manual and discussed during the 
Service Training Course. 

~tt.B1.s_B.r;l'lJBN 
Only defective parts that are designated with an 'R' in the 
rightmost column of the Spare Part Prices list must be 
returned to MINDSET. All other defective parts are to be 
scrapped and should be disposed of appropriately. Parts that 
have an exchange value as listed in the fourth column of the 
Spare Parts Prices lists must be returned in order to 
receive the exchange price. The part must not have any 
evidence of misuse or unauthorized repair such as caused by 
resoldering of electrical components. 

A defective 80186 Microprocessor must be returned to MINDSET 
before a replacement is shipped from MINDSET. 

Returned parts must be packed in the original carton or at 
least comparable cartoning with the appropriate packing 
materials. The part should be sent to the following address: 

MINDSET Corporation 
Service Support Department 
965 Maude Avenue 
Sunnyvale, CA 94086 
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bY~HQBIJ~D_D~AL~B_~EbB~_EbB~_fBI~~~ 
The following tables provide a list of all replaceable parts 
in the MINDSET Personal Computer. For an illustrated list of 
many of the parts and subassemblies refer to Appendix B. 

The tables are logically divided as follows: 

System Unit Assembly 
Keyboard Assembly 
Expansion Unit Assembly 
Floppy Disk Assembly, Right 
Miscellaneous Parts 

The Floppy Disk Assembly, Left, is included in the Expansion 
Unit list (the Left Drive is drive A, and the Right is B). 

The tables are divided into 7 columns as follows: 

Part No. - Lists the MINDSET part number. Use this number 
when returning or ordering spare parts~ 

Name - The ftlegal ft MINDSET .name assigned to the part. 

Price - This is the price of the part to authorized MINDSET 
Dealers. 

Exchg - The exchange price of certain parts. This lowered 
price is available when the defective part is 
returned to MINDSET. Items with no exchange price 
listed do not have any exchange value. 

Lb -The labor in tenths of an hour alloted for warranty 
reimbursement determination. 

ExtLb - The extended labor value. This is the amount alloted 
for the service performed for the associated part. 

R - An R in this column indicates that the part is a Return 
Item. In order to receive reimbursement these parts must 
be returned to MINDSET (along with the Claim Form and 
Proof of Purchase) .• 

NOTE: 
Return Items are important in order that 
MINDSET perform failure analysis on these 
parts. Please return the defective part 
whether or not it is for warranty purposes. 
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AUTHORIZED DEALER SPARE PART PRICES 

SYSTEM UNIT 

Part No. ,Name Price Exchg Lb ExtLb R 
-~-~--~-----~----------~-~~-----~~~-~---------~------~------
100031-001 Backplane PCA, System Unit 42.04 .4 16.80 R 
100036-001 Base, System Unit 11.56 .5 21.00 
100037-001 Top Cover, System Unit 11.50 .2 8.40 
100038-001 Front Cover, System Unit 4.02 .3 12.60 
100039-001 Cover, Expansion Interface 1.72 .0 
100040-001 Cover, Module Opening 1.06 .0 
100041-001 Actuating Knob, ZIF .78 .1 4.20 
100061-001 ZIF PCA 38.32 .4 16:80 R 
100062-001 System Unit PCA 481.00 216.45 .5 21.0e R 
100117-001 ZIF Key .72 .1 4.20 
100387-001 aFI Gasket 1.00 .0 
100390-001 System Unit Fan Assembly 16.10 .3 12.60 . 
243002-001 POwer Supply 96.60 .2 8.40 R 
274002-403 Screw, PNH, 4-40x1/4 .05 .0 
274002-605 Screw, PNB, 6-32x3/8 .05 .0 
274003-605 Screw, FLH, 82A 6-32x3/8 .05 .0 
274004-204 Screw, PNB, 2-28x5/l6 .05 .0 
274004-603 Screw, PNB, 6-19xl/4 .05 .0 
274004-608 Screw, PNB, 6-19x1/2 .05 .0 
276001-001 Foot, White .06 .0 

KEYBOARD ASSEMBLY 

Part No. Name 

100033-001 Top Cover, Keyboard 
100034-001 Base, Keyboard 
100035-001 Keyboard 
100064-001 Keyboard PCA 
100195-001 Cable, Keyboard 
274004-403 Screw, PNB, 4-24x1/4 
274004-604 Screw, PNH, 6-19x5/16 
274004-605 Screw, PNH, 6-19x3/8 
274005-405 Screw, 82" FLa, 4-24x3/8 
276001-001 Feet, White 

Price Exchg Lb ExtLb R 

4.12 
5.64 

47.02 
79.32 
12.12 

.05 

.05 

.05 

.05 

.05 

.1 4.20 

.2 8.40 

.3 12.60 R 
47.50 .~ ~2.60 R 

.0 R 

.0 

.0 

.0 

.0 

.0 
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AUTHORIZED DEALER SPARE PART PRICES 

EXPANSION UNIT ASSEMBLY 

Part No. Name Price Exchg Lb ExtLb R 

100017-002 Floppy Disk Assy, Left 247.02 179.00 .5 21.00 R 
100040-001 Cover, Module Opening 1.06 .0 
100048-001 Base, Expansion Unit 11.56 .5 21.00 
100049-001 Top Cover, Expansion Unit 11.72 .1 4.20 
100050-001 Front Cover 4.02 .2 8.40 
100051-001 Floppy Lever .58 .0 
100068-001 Disk Controller PCA 96K 157.00 .4 16.80 R 
100068-002 Disk Controller PCA 256K 321.06 160.52 .5 21.00 R 
100.069-001 Expansion Backplane PCA 45.02 .4 16'.80 R 
100157-001 LED Assy 3.28 .2 8.40 
100158-001 Floppy Disk Assy, Right 247.88 .5 21.00 R 
100235-001 Fan Assy, Expansion Unit 13.58 .2 8.40 
274002-405 Screw, PNH, 4-40x3/8 .05 .0 
274002-603 Screw, PNH, 6-32x1/4 .05 .0 
274002-605 Screw, PNH, 6-32x3/8 .05 .0 
274003-605 Screw, FLH, 82'" 6-32x3/8 .05 .0 
274004-204 Screw, PNH, 2-28x5/16 .05 .0 
274004-605 Screw, PNH, 6-19x3/8 .05 .0 
274004-608 Screw, PNH, 6-19x1/2 .05 .0 
274005-420 Screw, FLH, 82'" 4-20x 2 1/4 .05 .0 
274008-403 Screw, PNH, 4-40x1/4 .05 .0 
-~----------------------------------------------------------

FLOPPY DISK ASSEMBLY, RIGHT 

Part No. Name Price Exchg Lb ExtLb R 
----------------------~--------~----------------------------
100051-001 Floppy Lever .58 .0 
100072-001 Signal Cable Assy 1.16 .3 12.60 
100115-001 Knob Extender .46 .3 12.60 
100129-001 Bracket, Right Outside 4.44 .2 8.40 
100130-001 Bracket, Upgrade 2.42 .2 8.40 
246002-001 Floppy Disk Drive 239.00 179.00 .5 21.00 R 
274001-001 Screw, PNH, M3.0x6 .05 .0 
279009-002 Lockwasher, Split 14 .05 .0 
------------------------------------------------------------
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ADMINISTRATION 

AUTHORIZED DEALER SPARE PART PRICES 

MISCELLANEOUS 

Part No. Name Price Exchg Lb ExtLb R 
~------------------------------------------------~-----~----100233-001 32K RAM Upgrade Kit 41.00 .4 16.80 
250302-001 IC, 8272 Controller 20.70 .3 12.60 
252004-005 ROM OS Lo 13.80 .3 12.60 R 
252004-006 ROM OS Hi 13.80 .3 12.60 R 
252005-001 IC, RAM 4416-20 10.25 .3 12.60 
253001-001 IC, 80186 Processor 103.50 .4 16.80 R 
253002-001 IC, KP Custom 13.32 .4 16.80 R , 
253003-001 IC, SG Custom 13.32 .4 16.80 R 
253004-001 IC, REB Custom 93.96 .4 16.80 R 
253005-001 IC, RP Custom 63.96 .4 16.80 R 
253007-001 IC, Keyboard Processor 14.14 .3 12.60 R 
263003-001 Switch Box, TV 2.02 .1 4.20 
267001-001 RF Cable .75 .1 4.20 
--~~----~~-------~-~~-------~----~---------~---------~---~~-



ADMINISTRATION 

6.4 SPARE PARTS INVENTORY REQUIREMENTS 
In order to provide the Consumer with the highest level of 
support each retail store is required to have the following 
parts and amounts in stock at all times. This list of parts 
is based on the first 100 systems installed. For each 
additional 100 systems the inventory should be increased 
appropriately. 

Part No. 

100031-001 
100035-001 
100040-001 
100041-001 
100051-001 
100061-001 
100062-001 
100064-001 
100068-001 
100069-001 
100072-001 
100158-001 
100195-001 
100235-001 
100390-001 
250302-001 
243002-001 
252004-005 
252004-006 
252005-001 
253001-001 
253002-001 
253003-001 
253004-001 
253005-001 
253007-001 
263003-001 
267001-001 
276001-001 

Name 

System Unit Backplane 
Keyboard 
Module Opening Cover 
Actuating Knob,ZIF 
Floppy Load Lever 
ZIF PCA 
System Unit PCA 
Keyboard PCA 
Disk Controller PCA 
Expansion Backplane 
Floppy Signal Cable 
Floppy Disk Drive, Right 
Keyboard Cable 
Fan Assy, Expansion Unit 
Fan Assy, System Unit 
IC, 8272 Controller 
Power Supply 
ROM as Lo 
ROM as Hi 
IC, 4416-20 RM1 
IC, 80186 Processor 
IC, KP Custom 
IC, SG Custom 
IC, RHB Custom 
IC, RP Custom 
IC, Keyboard Processor 
Switch Box 
RF Cable 
Foot, White 

QTY Price Ext Price 

1 
2 
5 
2 
5 
2 
2 
2 
2 
1 
1 
2 
2 
2 
2 
2 
3 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
4 

42.04 
47.02 
1.06 

.78 

.58 
38.32 

481.00 
79.32 

157.00 
45.02 
1.16 

239.00 
12.12 
13.58 
16.10 
20.70 
96.60 
13.80 
13.80 
10.25 

103.50 
13.32 
13.32 
93.96 
63.96 
14.14 

2.02 
.75 
.06 

42.04 
94.04 
5.30 
1.56 
2.90 

76.64 
962.00 
158.64 
314.00 

45.02 
1.16 

478.00 
24.24 
27.70 
32.20 
41.40 

289.80 
27.60 
27.60 
20.50 

103.50 
26.64 
26.64 

187.92 
127.92 

28.28 
4.04 
1.50 

.24 
--------------------------------------------------------

Total----3,179.02 
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ADMINISTRATION 

6.5 SERVICE CLAIM PORM 
All parts returned to MINDSET for repair or Warranty 
Reimbursement must be accompanied with a filled out and 
signed Service Claim Form. warranty Reimbursement claims 
must have proof of purchase attached to the Service Claim 
Form. Proof of purchase is the Dealer's sales invoice dated 
on the same day of the sale of the product. The Service 
Claim Form is required for reimbursement of labor even if no 
parts are returned. Proof of purchase is required for labor 
only claims. 

The Service Claim Form has five duplicate pages. All pages 
except for the last, ·Customer-, are to be returned to 
MINDSET. The green copy is for the Dealer's record. 

The Service Claim form is filled out as follows: 

Date: Date of service performed. 

Dealer Name: Store name and address. Provide the "Bill '1'0· 
address if different from the Ship '1'0 address. 

Customer Name: Provide the Con$umer's name and address which 
. should be the same as the sales invoice. 

Defect and Action: Provide a description of the failure and 
the action taken to make the repair. 

Part No.: The 9-digit code from the Spare Part Price lists. 

Description: Use only the names from the Spare Part Price 
lists. 

Unit Serial No.: Use the full serial number of the product. 
Serial Numbers are found on the underside 
of MINDSET products. 

Parts and Labor: Fill in the figures from the Spare Part 
Prices lists. Credit per Onit is the 
dollar value. Determine the Extension 
by multiplying Credit X Quantity. 

Add up all totals. The Service Claim Form must be signed by 
an Authorized MINDSET Service Technician (Dealer Technicians 
who have completed the MINDSET Service Training Course). 
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ADMINISTRATION 

MIN.DSET 9115 MAUDE SERVICE CLAIM FORM I 02099 [ J SUNNYVALE. CA ~ 
DEALER NAME 

CUSTOMER NAME SHIP TO: 

ADDRESS 

SILL TO: 
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APPENDIX A 

GLOSSARY 

GLOSSARY 

ASCII - American Standard Code for Information Interchange. 
A computer industry standard code which is used to represent 
alphanumeric characters. This 7-bit code is used for data 
processing, data transmission and associated equipment. 

Boot or Bootstrap - The process of loading a disk operating 
system into the computer's memory. Osually refers to booting 
a diskette during startup or reset. Sometimes called Initial 
Program Load (IPL). 

BASIC - Beginners All-purpose Symbolic Instruction Code. A 
programming language that uses common English words. 

Baud - The number of signal elements transmitted per second 
by a Modem. In low speed Modems the bits per second and baud 
rate are usually equal, in high speed Modems they usually 
are not. 

BIT - BInary digiT. The smallest piece of information that a 
digital computer can operate on. A bit can represent one of 
two values, 1 or O. 

Byte - a group of eight bits make up one byte. 

Coaposite Video - A video signal designed to be transmitted 
over coaxial cable. The signal contains the complete video 
signal and syncronization pulses. 

CPS - Characters Per Second. A speed rating usually applied 
to printers. Typical speeds range from 35-55 cPS. 

CPU - Central Processing Unit. The CPU is the heart of the 
computer. The CPU, memory and input/output sections are the 
three major subsystems of a computer. 

CUrsor - An indicator (8 small block of light on ~ display 
unit) that shows where data entered from tbe keyboard will 
appear. 

Data - All information entered into or used by the computer. 
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GLOSSARY 

Default - The choice of options a computer has when not 
instructed otherwise. 

Disk Drive - A device which moves a read/write head across 
the surface of a recording disk or diskette to read and 
record information. 

Diskette - The storage media for Floppy Disk Drives. A small 
disk which can retain computer data via magnetic impluses 
recorded on the surface of the diskette. 

DMA - Direct Memory Access. A method of transferring data 
directly between an I/O device and the computer's memory. 

DOS - Disk Operating System. A disk-based program that 
controls hardware and software operations in a computer., 

EPROM - Erasable Progammable Read Only Memory. An Integrated 
Circuit Chip which can store Non-volatile programs and data. 
The data can be changed only with special programming 
equipment. 

Ploppy Disk Drive - See disk drive above. 

Pormatting - The preparation of a diskette for use. 

IC - Integrated Circuit. A small package of electronic 
circuits usually housed in plastic. 

Input/Output or I/O - One of the three major subsystems of a 
computer. I/O refers to interface devices that transmit 
information to and from the computer (printers, disk drives, 
etc. ) 

IPL - Initial Program Load. See Boot. 

Isopropyl Alcohol - A distilled alcohol mixed with other 
chemicals. Excellent for cleaning gold contacts on circuit 
boards. 

Joystick - An input device consisting of a lever that can be 
tilted in different directions to tell the computer to move 
an object displayed on the TV or monitor. 

S - Roughly means tbe value 1000. Bowever, in actual 
computer terms 1 I- 1024, 2 1 - 2048, 4 1 - 4096, etc. 
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GLOSSARY 

LED - Light Emitting Diode. An indicator commonly used with 
digital electronics. 

LSI - Large Scale Integration. An IC with a high density of 
transistor circuits. See VLSI. 

Macro - A group or string of frequently used instructions or 
commands that can be accessed by a single command. 

Memory - A device into which you can copy and store data and 
from which you can retrieve the data at a later time. 

Microprocessor - A complete processor (CPU) contained in one 
or a few LSI circuits. 

MODEM - An acronym for MOdulate/DEModulate. A device which 
sends and receives computer data acros.sphone lines. 

Mouse - A small hand-held device which attaches to a 
computer and is used to control the Cursor or make 
selections on a video screen. 

MS-DOS- Microsoft Disk Operating System. A licensed 
software package that is compatible with many computers, 
including the Mindset. See DOS. 

JIVRAM - Non-Volatile Random Access Memory. The Mindset NVRAM 
cartridge contains this type of memory. User data stored in 
this cartridge is retained by an internal battery. 

Parallel communication - Data transmission using multiple 
lines, one for each bit (i.e., 1 byte uses 8 lines). 

PCA - Printed Circuit Assembly. 

Peripberal - An external input or output device that can be 
connected to a computer. 

Program - A set of instructions which can be executed by the 
computer to perform a task or solve a problem. 

PBOK - Programmable Read Only Memory. An IC which stores 
computer programs and/or data. Can be programmed with 
special equipment. Once the information is written into the 
PROM it cannot be changed. 
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GLOS$ARY 

RAM - Random Access Memory. A volatile storage device used 
for memory in computers and computer devices. 

RF - Radio Frequency. A high frequency signal such as those 
used for television signal transmission. 

RGB - Red, Green, Blue. Refers to an RGB Monitor which 
receives video on separate input lines for each of these 
colors. Produces high quality video displays. 

RS-232-C - A standard serial transmission protocol used by 
all computers for transmitting serial information such as 
data across telephone lines. 

Scratch Diskette - A formatted diskette without any data or 
programs stored on it. One is used during diagnostic tests .• 

Sector - A portion of a track on a diskette. 

~rack - Data is recorded on a diskette in concentric rings 
called tracks. Typically, there are 35-77 tracks on a 
diskette. The actual number depends on the DOS being used. 

VLSI - Very Large Scale Integration. An IC which has a very 
high density of electronic circuits. For instance, the 
MINDSET graphics chip has approximately 50,000 transistors. 
See LSI. 

ZIF Board - Zero-Insertion Force Board. A Mindset circuit 
board which resides inside the System U:~it. It has a special 
socket to receive Mindset cartridges without removing power 
from the computer. 
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SPARE PARTS UST 
SYSTEM UNIT 

ITEM PAATNUMBER NAME OTY 

1. 100036-001 Base, System Unit 1 
2 100037·001 Top Cover, System Unit 1 
3 100038-001 Front Cover, System Unit 1 
4 100062-001 System P.C. Assy 1 
5 ·100061-001 ZIF P.C. Assy 1 
6 100031-001 Backplane RC. Assy 1 
7 100117-001 ZIF Key 1 
8 274007-001 Tinnerman Clip 1 
9 100041-001 Actuating Knob, ZIF 1 
10 100040-001 Cover, Module Opening 3 
11 100039--001 Cover, Interface 1 
12 276001-001 Foot. White 4 
13 243002-001 Power Supply 1 
14 274003-605 Screw.FlH 82°. 6-32x3/8 2 
15 274002-605 $crew, PNH. 6-32x3/8 3 
16 274004-608 Screw, PNH. 6-19x1/2 5 
17 274004-204 Screw. PNH. 2-28xS/16 1 
18 274002-403 Screw. PNH. 4-4Ox1l4 3 
19 214004·603 Screw, PNH, 6 .. 19x Y .. 1 . 

20 100390·001 System Unit Fan Assembly 1 

8 

~ 
13 

.. 
14 I 

11 ___ '6~ 
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SPARE PARTS LIST 
KEYBOARD 

ITEM PART NUMBER NAME QTY 

1 100034-001 Base, Keyboard 1 
2· 100033-001 Top, Keyboard 1 
3 100064-001 Keyboard P.C. Assy 1 
4 100035-001 Keyboard 1 
5 274004-604 Screw, PNH, 6-19x5/16 4 
6 274004-403 Screw, PNH, 4-24x1/4 1 
7 276001-001 Feet, White 4 
8 274005-405 Screw, FLH 82° , 4-24x3/8 1 
9 274004-605 Screw, PNH, 6-19x3/8 1 

10 100195-001 Cable, Keyboard 1 

6 
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ITEM 

1 
2 . 
3 .. 
5 
8 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

SPARE PARTa UST 
EXPANSION UNIT ASSEMBLY 

MRTNUMBER 

1OC04S.()()1 
100049-001 
100050·(X)1 
100017..()()2 
100051-001 
100Q69..001 
100068-001 
10CJ040..001 
1001&001 
100235-001 
274008-403 
274004-605 
274002-405 
274005-420 
274004-608 
274004-204 
274003-605 
274002-605 
274002-603 
100158-002 
100157-001 

~·.18 
15 ,. 

NAME 

Base. Expansion Unit 
Top Cover. Expansion Unit 
Front Cover 
Floppy Disk Assy. Left 
Floppy Lever 
Expansion Backplane P.C. 
Disk Controller P.C. Assy 
Cover, Module Opening 
Bracket. Right Outside 
FanAssy 
Screw, PNH, 4-4Ox1/4 
Screw. PNH, 6-19)(3/8 
Screw, PNH, 4-40)(3/8 
Screw, FLH 82°. 4-2Ox2 1/4 
Screw, PNH, 6-19)(1i2 
Screw, PNH, 2-28)(5116 
Screw, FL.H, 82° • 6-32x3/8 
Screw, PNH. 6-32x3lS 
Screw. PNH, 6-32x1l4 
Floppy Disk Assy, Right 
LEDAssy 

OTY 

1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
2 
1 
3 
2 
3 
1 
4 
2 
4. 

Option 
2 
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SPARE PARTS LIST 
FLOPPy DISK ASSEMBLy' LEFT 

ITEM PART NUMBER NAME aTY 
1 246002-001 Floppy Disk Drive 1 
2 100128-001 Bracket. Left Outside 1 
3 10001&-001 Bracket. Inside 1 
4 100115-001 Knob Extender 1 
5 100072-001 Signal Cable Assy 1 
6 274001-001 Screw. PNH. M3.0x6 4 
7 27~002 Lockwasher, Split #4 4 

5 

.1 

3 
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SPARE PARTS LIST 
FLOPPY DISK ASSEMBLy' RIGHT 

ITEM PART NUMBER NAME OTY 

1 246002-001 Floppy Disk Drive 1 
2- 100130-001 Bracket, Upgrade 1 
3 100129-001 Bracket, Right Outside 1 
4 100115-001 Knob Extender 1 
5 100072-001 Signal Cable Assy 1 
6 274001-001 Screw, PNH, M3.Ox6 4 
7 279009-002 Lockwasher, Split #4 4 
8 100051'()o1 Floppy Load Lever 1 

5 

2 

4 

8 . 

~~// 
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SYSTEM PRINTED CIRCUIT ASSEMBLY 

ITEM PART NUMBER NAME QTY , 253005-001 IC. RP CUSTOM 1 
2 253004-001 IC. RHB CUSTOM 1 
3 253001-001 80186 MICROPROCESSOR 1 
4 252004-005 ROM OSLO 1 
5 252004-006 ROM OS HI 1 
6 253006-001 IC. SOUND PROCESSOR 1 
7 253002-001 IC, KP PROCESSOR 1 
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ITEM 
U24 
U2&.U82 

c:::::J 
P4 

P6 

0 

DISK CONTROLLER PRINTED CIRCUIT ASSEMBLY 

SPARE PARTS LIST 

P2 

PART NUMBER 
250302 .. 001 
252001-001 

l 

......., 

U24 

Pl 

NAME 
IC. FLOPPY DISK 6272 
IC.4416-20 

aTY 
1 
OPTION (16) 

I I 
P5 

mm~ill 
H~~~ 
m~~~ 

- ~~B~ 
P7 

0 

P3 
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DEALER S.ERVICE TRAINING 



Welcome to MINDSET Dealer Service Training! 

Is a computer with as much power as the MINDSET going to be 
easy to service? 

The answer is YES!!! 

MINDSET has taken great care in engineering its product. 
During this one day training session you will see that the 
MINDSET Personal Computer has been designed to provide a 
powerful, reliable and serviceable computer. 

We at MINDSET are very proud of our product and we expect 
that after today's training you will feel the same way. 

Enjoy the Course! 
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DEALER SERVICE TRAINING 

COURSE OUTLINE 

I INTRODUCTION 

A) Course objectives 
B) Company History 
C) The MINDSET Personal Computer Overview 

II SYSTEM OPERATION 

A) Set up procedures 
B) MS-DOS / GW BASIC 

III DIAGNOSTICS LAB 

A) Built-in Diagnostics 
B) Advanced Diagnostics 

IV DISASSEMBLY/ASSEMBLY LAB 

V TROUBLESHOOTING LAB 

VI ADMINISTRATION PROCEDURES 
A) Administration Procedures 
B) Action Center 

VI SUMMARY 
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MINDSET DEALER SERVICE TRAINING 

COURSE OBJECTIVES 

By the conclusion of this course you will be able to: 

1. Install and operate the MINDSET Computer using a TV, 
Composite Video and an RGB monitor. 

2. Describe the Mindset hardware, including the various 
parts and the system architecture. 

3. Disassemble and Reassemble the entire MINDSET Computer 
including the Expansion -Unit and Keyboard. 

4. Run the MINDSET Advanced Diagnostics from diskette and 
cartridge. 

S. Using the MINDSET Troubleshooting Guide, find and repair 
at least 4 "bugs". 

6. Describe the MINDSET Warranty including shelf life 
coverage. 

7. Fill out administrative forms required for parts order­
ing and returning parts for credit. 

8. Describe support services available from MINDSET 
including the Technical Support and Sales Support Hot 
Lines, Service Bulletins, and the Service Manual. 

9. Describe the company history of MINDSET. 

IO.Describe the features of the MINDSET Personal Computer 
that make"it different and attractive compared to 
competitor's products. 
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MINDSET Corporation 

. 
MINDSET Corporation was incorporated in September 1982 in 
Sunnyvale, California. Its charter was to enter the 
personal computer market with significant technological 
advances while making use of the existing base of 
application programs. 

The company's first product is the MINDSET Personal 
Computer, a transportable microcomputer with enhanced 
computing power for image processing and bit-mapped color 
display. 

The MINDSET is a superior, general purpose personal 
computer. It is a productivity tool, uniquely capable of 
creating visual communication displays, with broad 
application among the professions that analyze, educate, 
communicate, and persuade. 

The MINDSET machine creates a new class of personal comput'er 
hardware. It provides an optimum target machine for the 
newly emerging class of graphics-intensive productivity 
software. Further, it provides a suitable host for 
professional graphics software applications. 

The MINDSET's hardware centers on an Intel 80186 
microp;ocessor, augmented by two-custom MINDSET-designed co­
processors. The 80186 is an advanced member of Intel's 16-
bit microprocessor family. It and the MS-DOS operating 
system were chosen for compatibility with the immense 
library of standard business/productivity software created 
for the IBM Personal Computer. 

The MINDSET Personal Computer is an advanced graphics 
computer with a full color range. It is designed to take 
advantage of the large installed base of today's 
productivity software, and to become the optimum target 
personal computer for the emerging class of personal 
graphics software. 
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Importance of Graphics 

Traditionally, the utility of personal computers has been 
limited to the manipulation of text and numbers. And 
traditionally, the personal computer user interface has been 
limited to fairly low resolution and static black and white 
displays. Recently, advances in personal computer hardware 
and software technologies have made significant improvements 
possible in the area of user interface. These improvements, 
in turn, have increased the overall utility of the personal 
computer to the consumer. 

Many of the advances in the user interface fall under the 
broad label of Wgraphics w• Much of the original work in 
graphics interfaces was done initially at Xerox Parc and 
brought to market in the Xe~ox star, Apple Lisa, and most 
recently Macintosh. In software, graphics-rich programs 
like Microsoft's Windows, which emphasize the movement of , 
windows and icons, illustrate the application of graphics. 

"Graphics" is a term encompassing several elements which 
together result in an improved user interface and increased 
personal computer productivity. These elements are color, 
motion and resolution. 

Color is the way we see the world. Color can be used to 
code and label. It can be used to identify files, 
subtitles, headings, warning messages and it is infinitely 
more useful in the creation of business graphics and charts 
for presentation purposes. Color brings an important aspect 
to the personal computer display, and at the same time, 
color is the most realistic reflection of the world we live 
and work in. 

Motion is the ability to move and transfer information and 
objects on the screen. Ideally, we would like to create 
motion which duplicates the speed and smoothness of moving 
information across a desktop. In personal computing, motion 
allows us to complete tasks faster and more efficiently. We 
can cut and paste papers together easily, we can reorder 
chapters in a book or combine graphs with text. In 
addition, we can simulate real world situations and analyze 
changes in ·what if" scenarios. Smooth motion also better 
captures the user's imagination for education and 
entertainment purposes. The speed at which all of this is 
done reflects motion. The faster the sDeed or motion, the 
closer the personal computer comes to simulating our 
thoughts. 

Resolution allows us to represent images clearly. The 
clearer the resolution, the higher the accuracy of object 
representation. As symbols and icons become increasingly 
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important to improvements in the user interface, resolution 
becomes correspondingly important. 

Graphics, in addition to improving the user interface, is 
simulating the development of new applications for personal 
computing. For instance, the combination of advanced 
graphics with color makes a new level of business 
presentations a reality. In addition, improvements in color 
and resolution allow broader use of computer-aided design 
techniques. Other areas in which advanced graphics will 
have significant impact are in education and entertainment. 

To summarize, computer graphics is central to the growing 
use of personal computers for two major reasons. One, it 
provides a powerful method of linking the human with the 
computer, and two, it allows ideas and information to be 
represented, manipulated, and communicated in ways that mere 
words cannot. 
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MINDSET Objectives 

The first objective for MINDSET was to design an 
architecture with which a computer could be built that could 
achieve a leapfrog level of per'formance consistent with 
available technology and at the cost goals of a personal 
computer. The specific performance area chosen by MINDSET 
was graphics. 

The second objective was to build a machine that would run 
the industry standard software in a media-compatible mode. 
MINDSET felt that today's software base could not be 
ignored, but that it could be leveraged to form the basis of 
a new class of graphics software. 

A third objective was to provide a personal computer which 
would run tomorrow's software in a superior manner. 
Specifically,MINDSET saw the growing popularity of . 
integrated productivity software which made ample use of . 
icons, windows, etc., to provide user-friendly interfaces. 

The fourth MINDStT objective was to provide a machine which 
had the performance capability to bring a new class of 
professional graphics software into the personal computer 
marketplace. This is software that had only been available 
on large, expensive graphics systems; specifically, 
presentation-level graphics, artists' packages, animation 
'programs, etc. 

The final MINDSET objective was to design an extensible 
architecture that would not only support the software 
standards of today, but also be general purpose and flexible 
enough to adapt to the undefined standards of tomorrow. 
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MINDSET Personal Computer 
Dealer Service Training 

I-----~----------~-~-~---------------------------------~-I 
I Lab Project Title: Self and Advanced Diagnostics I 
I I 
I Name:___________________ Date:___________________ I 
I I I ___________________________ ~ ________________ ~ ____________ I 

Objective: To gain experience executing the MINDSET 
Personal Computer Self and Advanced Diagnostics, and 
interpreting the results and indications. 

References: MINDSET Personal Computer Service Manual. 

Introduction: The MINDSET Self Diagnostics provide an 
excellent "quick check" of the MINDSET Personal Computer, 
and can be very effective in determining the source of a 
problem or verifying the correct operation of the machine. 

The Advanced Diagnostics provide more detailed testing of 
specific areas of the system, as well as the keyboard and 
disk. 

Understanding the functions that the diagnostics perform, 
and what can be expected from them is a key element in 
properly servicing the MINDSET Personal Computer. 

Procedure: 

I. Self Diagnostics 

A. System Unit Self Diagnostics Execution 

1. Remove power cord from A.C. outlet. 

2. Disconnect the Expansion Unit from the System 
Unit, and remove any cartridges installed in 
the System Unit. 

3. Plug power cord into A.C. outlet. 

4. Power ON System from the keyboard switch, and 
record visual and audible results. 

_~"i-_~e1:.-~~i~f:E2---~-------------~~~~~ fA ~~!) 
~ j_ ."h.:r,ktL!!i!!!D..~.!d!.t':lr:~.f2.--_~_d..;. 0 L,'f"<of •• 

rJ,,1~~~~-'--if-\\vrr-~v ~"e":> b'1-<ll 

'*' - -~~~ ---~----- --- - -
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5. Turn the keyboard power switch to OFF, wait 
five seconds, and turn switch to ON. 

6. Observe the indications of the System. 

The difference between steps 4 and 6 are the 
System Diagnostics performing a ·coldw start 
of the diagnostic, and a ·warm" start of the 
diagnostic. 

7. Compare the results of steps 4 and 6 to the 
"Power Up System Diagnostics· indications, 
found in Section 4 of the Service Manual. 

B. Expansion Unit Self Diagnostics 

1. Remove power cord from the A.C. outlet. 

2. Reinstall the Expansion Unit onto the System 
Unit. Remove any diskettes installed i~ the 
disk drives. 

3. Plug power cord into the A.C. outlet, and 
power ON the System at the keyboard. 

4. Observe the self test indications, and record 
yoUr~lts below: 
______ ~1~_J~_~~~~!:_~ ___________________ _ 

-----~JE!1---~~----------------------
------~-l:ttr~_Q"a,...-::-A-1-i!qk::t.-g~i----

~~---~--~~---~-------~-~-~~~----~----~----~--

~--------~~------~--~-~-~--------~-~-~---~---

-------~-~-~-------~-~---~~~-----~-~~-~--~~-

5. Turn the keyboard power switch to OFF, wait 
five seconds, and turn switch to ON. 

6. Observe the indications of the System. 

Again, the differences are the ·cold· start 
indications, compared to the ·warm· start 
indications. 

7. Compare the results obtained in steps 4 and 6 
to tbe ·Power Op System Diagnostics· 
indications, found in Section 4 of tbe 
Service Manual. 
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C. Self Diagnostics and Boot Operation. 

1. Install a MS-DOS bootable diskette into Drive 
A. 

2. Power OFF System at the keyboard, wait five 
seconds, then power ON System. 

3. Observe the indications as the System 
advances through the Self Diagnostics and 
into the loading operation. 

4. Remove the diskette from Drive A, and perform 
steps 2 and 3 again. Pay particular 
attention to the Drive A select light. 

5. Compare these indications to the ·Power On 
Self Diagnostics· indications found in 
Section 4 of the Service Manual. 

6. Reinstall the floppy diskette, and press the 
Reset key while holding down the ALT key. 
Observe the indications. 

Question: What is a key visual difference between 
the Rcold startR system diagnostics indications, 

. compared ~ the 'warm" .start indications? 
Answer: ~ __ ~~~~~~ __ ~ __ ~~~ _______________ _ 

II. Advanced Diagnostics 

A. Diagnostics Preparation 

1. Ensure that the MINDSET System contains the 
Expansion Unit with at least one drive, and 
completes the System diagnostics 
successfully. 

2. Read the introduction to the Advanced 
Diagnostics in the Service Manual, found in 
Section 3.3 

B. I/O Trap Test 

1. Review the operating procedures for the I/O 
Trap test, located in the Service Manual at 
Section 3.3.1. 

2. Load and execute the I/O Trap test, using 
3.3.1 for specific instructions. 

Question: Why is it importan~ to run this 
test first? ~yVVl.~~ 
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Answer: 
. 

~\yJ& 
l.e--'?+ Dr~. ~cA 5.f.GAA t)~ 

-----~~---~------~-----~------------~-
c. Expansion ~am Test 

1. Review the operating procedures for the 
Expansion Ram test, located in the Service 
Manual at Section 3.3.2. 

2. Execute the Expansion Ram test, using 3.3.2 
for specific instructions. 

Question: Bow much of the overall System memory 
can be replaced to component (chip) level? 
Answer: ___ ~1{~ ________________________________ _ 

Question: In the case of a failing Ram chip that 
is soldered in place, what is the repair action? 

Answer: ____ ~~~~~_~~~~ ______________ ~ ____ _ 

D. Keyboard Test 

1. 

2. 

Review the operating procedures for the 
Keyboard test, located in the Service Manual 
at Section 3.3.3. 

Execute the Keyboard test, using 3.3.3 for 
specific instructions. 

Question: To bypass the key test to perform only 
the mouse/joystick test, what key combination is 
pressed? 

Answer: 

E. Floppy Drive Test 

1. Review the operating procedures for the 
Floppy Drive test, located in the Service 
Manual at Section 3.3.4. 

2. Execute the Floppy Drive test, using 3.3.4 
for specific instructions. 

Contact your instructor when one pass is complete. 
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MINDSET Personal Computer 
Dealer Service Training 

l----------~-----------------~---~~~~---~--~------~---~ 

I L~b Project Title: Disassembly/Reassembly 
I I Name:___________________ Date: __________________ _ 
I I ______________________________________________________ ~ ___ I 

Objective: To gain hands-on experience disassembling and 
reassembling the Expansion, Keyboard, and System Units of 
the MINDSET Personal Computer, based on procedures in the 
Service Manual. 

References: MINDSET Personal Computer Service Manual. 

Equipment Required: 

• 

• 

• 

• 

MINDSET Personal Computer with Keyboard and 
Expansion Unit 

11 Phillips screwdriver 

12 Phillips screwdriver 

IC puller or equivalent 

I. Expansion Unit Disassembly/Reassembly 

A. Disassembly 

1. Read Section 5.1 of the Service Manual and 
perform preparation steps as stated. 

2. Remove the Expansion Unit from the System 
Unit. 

3. Remove the Expansion Unit top cover, as 
outlined in 5.3 of the Service Manual. 

4. Remove the Disk Controller peA and the 
Expansion Backplane PCA, as outlined in 
5.3.1. 

5. Remove the Expansion Unit Front Panel and 
LEO'S, as outlined in 5.3.2. 

6. Remove the Expansion Onit Fan Assembly, as 
outlined in 5.3.3. 

7. Remove the left hand (Drive A) Floppy Disk 
Drive, as outlined in 5.3.4. 
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8. Remove the Disk Controller chip, 024, and one 
Ram chip, using 5.2.7 as a location and 
procedural guide. 

B. Reassembly 

1. Each disassembly procedure of the Service 
Manual is followed by a reassembly procedure. 
Reassemble the Expansion Unit component in 
the following order: 

• 
• 
• 
• 
• 
• 

Ram Chip 
Disk Controller Chip 
Floppy Disk Drive 
Fan Assembly 
Front Panel 
Disk Controller and Expansion Backplane 
PCAls 

2. Ask your instructor to perform a visual check 
before installing the top cover. 

3. Install the top cover. 

II. Keyboard Unit Disassembly/Reassembly 

A. Disassembly 

1. Disconnect the Keyboard and cable from the 
System Unit, as outlined in 5.4. 

2. Remove the Keyboard top cover, as outlined in 
5.4. 

3. Remove the Keyboard (part t 100035), as 
outlined in 5.4.1. 

4. Remove the Keyboard PCA, as outlined in 
5.4.2. 

5. Remove the Keyboard Processor chip, US, as 
outlined in 5.4.3. 

B. Reassembly 

1. Reassemble the Keyboard, using the procedures 
found in Section 5.4 for each keyboard 
component. Reinstall in the following order: 

• 
• 
• 
• 

Xeyboard Processor Chip (US) 
Keyboard PeA 
Keyboard (100035) 
Top Cover 
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• Cable 

III. System Unit Disassembly/Reassembly 

A. Disassembly 

1. Read the introduction Section 5.2, then 
remove the top cover of the System Unit. 

2. Remove the System Unit Backplane peA, as 
outlined in 5.2.1. 

3. Remove the Power Supply, as outlined in 
5.2.2. 

4. Remove the ZIF peA and Front Panel, as 
outlined in 5.2.3. 

5. Remove the System Unit peA, as outlined in 
5.2.4. 

6. Remove the Fan from the Power Supply, as' 
outlined in 5.2.5. 

7. Remove the 80186 chip, U78, from the System 
peA. Refer to Section 5.2.6 for 
instructions. 

8. Remove the Sound Processor chip, U16, from 
the System Unit peA, using 5.2.7 as a guide. 

B. Reassembly 

1. Reinstall all components, using the 
reinstallation procedures of the Service 
Manual. Using 5.2, reinstall the System Unit 
components in the following order: 

• Sound Processor (U16) 
• 80186 chip (U78) 
• System Unit peA 
• Fan Assembly to the Power Supply 
• Power Supply 
• ZIP peA 
• Front Panel 
• System Unit Backplane peA 

2. Ask your instructor to perform a visual check 
of the System Unit prior to installing the 
top cover. 

l. Install the top cover. 
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4. Book up the Keyboard to the System Onit, and 
install the Expansion Unit. 

IV. Testing 

A. Self Diagnostics 

1. Plug in the System, and execute Self 
Diagnostics. 

2. Record any errors detected. 

--~--~~-~--~-------~-------~~~------~--~-~--

~-----~-------~-~-~-----------------------~--

~----~------~--~---------------------~-----~-
B. Advanced Diagnostics 

1. Load and execute the Advanced Diagnostic~ in 
this order: 

a. I/O Trap Test 
b. RAM Test 1 pass (Automatic mode) 
c. Disk Dia9nostic 1 pass 
d. Keyboard, Joystick, Mouse Test 

2. Record any errors found. 

~----~---------~~-~---------~----------------

~~-----------~---~-~----------------~--------

---~--~--~--------------~-------~------~-----
Inform your instructor when you have completed this 
lab. 
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MINDSET Personal Computer 
Dealer Service Trainin9 

l--.... ----.... ---.... ------.. ---........ · .. -.-.-.--.. ------...... ~---.... ' .. ---~---.. ----... -.. -------
I Lab Project Title: Measurements Lab 
I I Name: __________ ..... _____ ... ....--__ 1IIII!t Date:~ ____ ... _______ ... _ .............. 
I 
I~ _____ -----------------~~~-~---------------~~--~~ __ ~_~I 

Objective: To become familiar with test points and 
procedures used to measure voltage and resistance in the 
MINDSET Personal Computer as part of a normal fault 
isolation process. 

References: MINDSET Personal Computer Service Manual. 

Equipment Re~uired: MINDSET System with Expansion Unit, 
Digital Voltmeter or equivalent. 

Introduction: This lab allows you to gain experience' 
locating voltage and resistance measurement points, and 
performing the measurements on a good working system. These 
skills learned will be used later in the Troubleshooting 
Lab. 

I. Voltage Measurement 

A. Expansion Dnit test ·points. 

1. Power off the System and remove the Expansion 
Dnit top cover. 

2. Reinstall the Expansion Dnit onto the System 
Dnit and power on the System. 

3. Osing 4.4 for reference, measure the voltage 
at the Disk Controller PCA. Record results 
below: 

+12v 

Question: Are the voltage readings within 
tolerance? 

. Answer: 
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4. Using 4.4 as a reference, measure the voltage 
at Connector Pl. 
+5v ________________ ~_ +12v ____ ~ __________ _ 

-l2v _________________ TRKL CBG ___________ _ 

Ouestion: Are the voltage readings within 
tolerance? 

Answer: 

5. Power off System and reinstall Expansion Unit 
top cover. 

B. System Unit test points. 

1. Remove the System Unit top cover. 

2. Locate connector J8. 

3. Perform the voltage checks as described in 
4.4, and record the values below: 

+5v __________________ +12v _______________ _ 

-12v _________________ TRKL CBG ___________ _ 

+5v _______ ~ _________ _ +l2v 
-12v _________________ TRKL CHG ___________ _ 

4. Power off the System and remove the power 
cord from the A.C. Outlet. 

5. Remove the connector P8. 

6. Plug power cord into A.C. Outlet and measure 
voltages at connector P8 as described in 4.4. 
Record values below: 
+5v ___________ ~ __ ~__ +12v ____________ ~ ___ 

-12v _________________ TRKL CBG ___________ _ 



C. System Unit Electrical Short Check. 

1. Remove power cord from A.C. Outlet. 

2. Perform resistance measurements as outlined 
in 4.5. Record values below: 

Pin 1 to Pin 2 

Pin 3 to Pin 2 ..-.-_--,--.... ----..-... - ...... - ... --... -
Pin 4 to Pin 2 

Pin 6 to Pin 2 

Question: Do the values recorded differ 9reatly 
from the values stated in 4.5? 

Answer: 

Question: 
effect"? 

Answer: 

What is meant by the term ·Capacitance 

3. Reinstall PS, the. System Unit top cover, and 
the Expansion Unit. Test System for correct 
power up indications. 

PAGE 18 



MINDSET Personal Computer 
Dealer Service Training 

I~----~~----~~----~~-~---~~-~~~~~-~~~--~------~-~-I 

I Lab Project Title: Troubleshooting the MINDSET I 
I . I I Name: __ .. ______ .... ____ ... ___ Dat~e: ~ .. _..., __ ...... __________ I 
I I 
I--____ ~----------------~-------~-~--~~--~~-~-~--------~ __ I 

Objective: Diagnose, isolate, and repair malfunctions in 
the MINDSET Personal Computer, usin9 the Troubleshootin9 
Flowchart, diagnostics, and available tools located in the 
Service Manual. 

References: MINDSET Personal Computer Service Manual. 

Equipment Required: 

• 

• 

MINDSET Personal Computer with Keyboard and 
Expansion Unit 

Tools for disassembly/reassembly 

Introduction: This lab session provides the opportuni~y to 
put into practice the skills learned to this point, .and to 
gain confidence in using the Troubleshooting Flowchart. 
Your instructor will place bugs into the System for you to 
analyze and diagnose. If, at any pOint, you do not 
understand why the System is displaying a symptom, ask your 
instructor to explain the indications. 

-I. Troubleshooting the MINDSET 

A. System Preparation 

1. Ensure correct operation of the System by 
executing Self Diagnostics and Advanced 
Diagnostics. 

2. Inform your instructor that you are ready to 
begin troubleshooting. 

B. Recording Results 

1. Analyze your problem, and record result on 
the troubleshooting form provided. 

2. Once identified, discuss results of your 
analysis with your instructor. 

3. aequest another bug (your instructor will be 
glad to break your machine again). 
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1'ROOBLBSBOOTIRG ARALYSIS 

.§IH.flQ.M~: 

E2~~._Qn_~~lf_DiA9D2Rtj~s: 

_ ..... _-------------------... ---------------------------------

-------------------------------------------------------

bNb1X~1~: 

llQ~gbgI~_lngiggtjQDs: 

----------------------------------------

-------------... ---------------------------------------.... --

i~.s!J11: 

»gg_~QIDPQD~n~js) : 
-----------~-------------------------

----------------~-----------------------------~---~----

--....... - ....... _------------... --------------------.---------------~ 

~--------... -------------------------------------... ----------~-
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MINDS5T 
PRODUC'J.' COIIPARISOR ~ 

APPLB lIe va. MINDSft 

r~JVBI ___________________ IlR~_JJ. ______________ B1BPSBr. ______ ___ 

PROCESSOR: 

RAM STANDARD/MAXIMUM: 
ROM STANDARD/MAXIMUM: 

OPERATING SYSTEM: 

KEYBOARD LAYOUT: 

MONITOR: 
Monochrome 
TV interface 
RGB interface 
Composite'interface 

SCREEN RESOLUTION: 

STORAGE OPTIONS: 

LANGUAGE OPTIONS: 

GRAPHICS: 

AUDIO: 

COMMUNICATION OPTIO.NS: 

April 30, 1984 

6502A 
8 bit internal 
8 bit external 

64K/128K 
16K 

Apple DOS 3.3 
CP/M, 

63 Keys 
Attached 
10 Function keys 

included 

option 
option 

280 x 192 

5 1/4" Diskette 
160K (SS/DD) 

cassette 

BASIC, Pascal 
FORTRAN, LOGO, 
Assembler 

16 colors, Std. 

Optional 
1 voices 

RS-232, TTY Applenet 

80186 
16 bit internal 
16 bit external 

64K/2881 
32K 

MS-DOS 2.0 optional 

84 Keys 
Detached 
10 Function keys 

standard 
standard 
standard 

320 x 200 
320 x 400 
640 x 200 
640 x 400 

5 1/4 Diskette 
360K (DS/DD) 
2 Drives 
2 Cartridge 

GW BASIC 
Pascal, 
C 
Assembler 

16 colors, std. 
512 color Palette 
speed & motion 

Optional 
3 channels 
max. 6 voices 
/channel 

RS-232-C 
Serial Async. 
HDLC . 
Bisynchronous 
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