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INTRODUCTION

GENERAL

The purpose of this Service Manual is to support service personnel
in the installation and maintenance of the AT&T Personal
Computer 6300 (PC 6300) and its options. Since there is a
minimum number of moving parts in the system, there is virtually
no preventive maintenance. Therefore, the maintenance of the
system is limited to signal adjustments and troubleshooting. The
only signal adjustment is on the power supply.

All Diagnostic Tests and Maintenance Procedures are designed for
AT&T Products only.
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INTRODUCTION

ORGANIZATION

The information in this manual is organized as follows:

e Chapter 2, “SYSTEM OVERVIEW,” contains an overview of

the PC 6300 and its main units. It also contains some
detailed information on the operation and functions of the
system modules.

Chapter 3, “INSTALLATIONS,” discusses site preparation,
environmental requirements, and installation of the PC 6300
and its supported options.

Chapter 4, “DIAGNOSTICS,” contains procedures for
performing all three levels of diagnostics on the PC 6300. It
also contains a description of the test performed during the
diagnostics and error messages.

Chapter 5, “MAINTENANCE,” discusses troubleshooting
procedures for the PC 6300 and contains procedures for the
replacement of faulty modules.

Appendix A, “DIP SWITCHES AND JUMPERS,” discusses
the location and purpose of the Dual In-Line Package (DIP)
Switches and Jumpers that are contained in the PC 6300.

Appendix B, “FIELD REPLACEABLE MODULES,” contains
a list of the field replaceable modules and the information
required for ordering these modules.
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TOOLS AND ACCESSORIES

The following tools and accessories should be readily available
when performing maintenance on the PC 6300:

e Volt/Ohm Meter (VOM)
® Medium-Sized Standard Screwdriver
o Chip Insertion Tool

o Chip Extraction Tool

Wrist Strap (Static Discharge Strap)

e 2 Blank Formatted (Scratch) Diskettes (Double-sided,
double-density, soft-sectored, 5-1/4 inch floppy diskettes)

e Serial Loopback Connector (for testing Serial Port)




INTRODUCTION

e Parallel Loopback Connector (for testing Parallel Port)

1/4 inch Nutdriver

o 7/32 inch Nutdriver

o 3/16 inch Nutdriver

5/32 inch Nutdriver

Phillips Screwdriver.
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SYSTEM OVERVIEW

INTRODUCTION

The AT&T Personal Computer 6300 (Figure 2-1) is a desktop unit;
and in its standard configuration, contains three units:

o System Module

e Display (Monochrome or Color)

e Keyboard.

An optional fourth unit, the Small Expansion Box, may also be
present. The Small Expansion Box houses a Hard Disk Unit
(HDU).
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MOUSE
KEYBOARD
PORT

SMALL
EXPANSION

Figure 2-1. AT&T Personal Computer 6300 With Small
Expansion Box (Optional)
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SYSTEM OVERVIEW

SYSTEM MODULE

The System Module houses the Motherboard, Display Controller,
Bus Converter Board, one or two slim (low profile) 5.25-inch
Floppy Disk Units, and a Power Supply. Some System Modules
may contain one Mini-Floppy Disk (MFD) Unit and a 10-MB or
20-MB slim HDU. If the Small Expansion Box or Slim HDU is
present, the System Module will also contain a HDU Controller
Board. All system modules are equipped with a fan.

Each front panel of the two System Modules (Figure 2-2) has a
green Power-On LED and RESET button. The front panel also
provides access to the MFD Unit(s). The base of the System
Module contains air inlets to cool the system.
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AIR INLETS

MFD UNIT B
MFD UNIT A

RESET BUTTON
k POWER ON LED

AIR INLETS
HOU C
MHFD UNIT A

LATCH
RESET BUTTON
\_ PONER ON LED

Figure 2-2. Two Types of System Module Front Panels
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The rear panel of the System Module (Figure 2-3) consists of the
following:

® Keyboard Connector
e Serial Port Connector

Parallel Port Connector

Power Inlet Connector

Power Outlet Connector

Display Connector

On/Off Switch

Access Slots for Expansion Boards

Fan with Cover

I/D Plate (Serial and Central Processor Unit numbers).
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ON/OFF REAR PANEL DISPLAY
CONNECTOR

ID PLATE

=

Q f_ ,//’///’

""" =
a
POKER FAN SERIAL
SOCKETS W/COVER ACCESS
KEYBOARD PARALLEL SLaTS

Figure 2-3. System Module Rear Panel
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SYSTEM OVERVIEW

Motherboard

The Motherboard is the large printed circuit board at the bottom
of the System Module chassis. The Motherboard is placed in the
System Module with its component side facing downward. This
means that if the lower cover of the System Module were removed,
the components (chips, transistors, resistors, DIP switches, etc.) of
the Motherboard would be exposed (Figure 2-4).
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SYSTEM OVERVIEW

The Motherboard can be divided into four different sections with
each section providing specific functions:

® Central Processing Unit (CPU) and Direct Memory Access
(DMA)

® Memory — Random Access Memory (RAM) and
Programmable Read-Only Memory (PROM)

® Input/Output (I/0) Peripheral Interfaces
@ Input/Output Connectors.
These sections are connected by three system buses:

A Bus Carries address information generated by the CPU or
DMA controller.

D Bus Carries data information between the CPU, DMA
controller, memory, and the I/0 peripheral interfaces.

C Bus Carries all the control signals.

The Motherboard uses an Intel 8288 (or equivalent) Bus Controller
to manage the various buses. It decodes the status output of the
CPU to generate the bus command and control signals at the
appropriate times. Figure 2-5 is a functional block diagram of the
Motherboard.
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SYSTEM OVERVIEW

CPU and DMA Circuitry

The CPU used with the PC 6300 is the 16-bit Intel 8086-2 (or
equivalent). This microprocessor contains the arithmetic and logic
circuitry to extract program instructions from memory and execute
them one at a time. The 8086-2 operates at a frequency of 8 MHz.

There is a socket on the Motherboard for an optional Numeric
Data Processor (NDP). The NDP is a 16-bit Intel 8087-2 NDP (or
equivalent) that serves as a co-processor attached to the 8086 CPU.
The NDP monitors the 8086 instruction stream and extracts only
the commands intended for the 8087. The 8087 NDP instructions
include a full set of arithmetic functions as well as powerful
exponential, logarithmie, and trigonometric functions.

The DMA circuitry on the Motherboard is constructed of:

e DMA Controller

o DMA Segment Register
e DMA Control Buffer

e DMA Data Buffer

® DMA Address Latches.

The main component of the DMA circuitry is the Intel 8237 DMA
(or equivalent) Controller. The DMA Controller is the device that
generates requests to take over the system bus and transfer
information directly from the I/0O peripherals to the system
memory and vice versa. This is necessary when moving blocks of
data rapidly from memory to I/0 peripherals.
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SYSTEM OVERVIEW

Memory

The Motherboard RAM is organized in such a way that it can be
addressed as bytes (8 bits) as well as words (2 bytes/16 bits). It is
divided into two banks: bank 0 and bank 1. Both banks have two
groups of nine 64-K or 256-K bit chips. One group is the lower
byte (even address) and the other is the higher byte (odd address).
Eight chips of each group are used for memory storage and the
ninth chip is used for parity checking. All RAMs are dynamic and
require periodic refresh. Memory refresh is provided by the DMA
circuitry.

The Motherboard has four standard memory configurations:

128 KB, 256 KB, 512 KB (CPU 3X), and 640 KB. In the 128-KB
configuration, the RAM resides in bank 0. Initially, bank 1 does
not contain any memory chips, but sockets are present for the easy
expansion of the Motherboard memory. With the insertion of

64-K bit memory chips into bank 1, the Motherboard memory is
expanded to 256 KB. With the insertion of 256-K bit memory chips
into bank 1, the Motherboard memory is expanded to 640 KB. In
the 256-KB configuration, both banks 0 and 1 may be soldered to
the Motherboard. The 64-K bit chips in one of the banks can be
replaced with 256-K bit chips that will provide 640 KB of RAM on
the Motherboard.
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The Motherboard ROM contains the Resident Diagnosties and
Bootstrap Loader programs. Two EPROM chips provide a total of
16 KB of Programmable Read-Only Memory. The ROMs physically
occupy addresses F0000 to FFFFF. Following power-up or reset,
the 8086 CPU always begins execution at location FFFF0 that
contains a jump instruction. This jump instruction directs the
system to the initial Resident Diagnostic routine and then to the
Bootstrap Loader. The ROMs also contain drivers for the
Keyboard, Mini-Floppy Disk, Hard Disk, and other peripherals
along with initialization programs for Large Scale Integration
(LSI) chips.
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Input/Output Peripheral Interfaces

The I/0 Peripheral Interfaces of the Motherboard are listed below:

e Keyboard Interface

o Mini-Floppy Disk Interface

Parallel Printer Interface

Serial Communications Channel (SCC) Interface

1/0 Chip Select Logic

Interrupt Controller

Timer

e Real-Time Clock and Calendar.

Keyboard Interface

. The Keyboard Interface provides the interface between the system
and the Keyboard. It converts the system’s parallel data to serial
data for the Keyboard and vice versa. The main component of this
interface is the 8041/8741 Keyboard Controller.
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Mini-Floppy Disk Interface

The MFD Interface has two major functions:

® [t manages the logic and control circuitry reduired in
recording data onto and reading data from the MFD Units.

® It initially formats new disks.

The MFD Interface is physically located on the Motherboard. Its
chief component is the NEC uPD765 Floppy Disk Controller (or
equivalent). This controller contains the circuitry and control
functions for interfacing the 8086 CPU to the MFD Units. The
controller operates in a DMA mode during data transfers. In this
way, the 8086 CPU need only load the command required into the
controller and all data transfers occur under the control of the
#PD765 and the DMA controller. The uPD765 supports 15 separate
commands.
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Parallel Printer Interface

The Parallel Printer Interface provides one Centronics-like parallel
interface for the connection of a printer. It is physically located
on the Motherboard and access is made through the rear panel of
the System Module. A printer may be one of the following:

o Daisy Wheel Letter-Quality Printer

e Dot-Matrix Printer.

Serial Communication Interface

The PC 6300 has a standard serial channel to support serial
communications. The LSI serial communication chip used is the
NEC 8250 (or equivalent). It provides one asynchronous RS-232
channel. The RS-232 connector is located on the Motherboard and
access is made through the rear panel of the System Module.

Input/Output Chip Select Logic
The I/0 Chip Select Logic is an address decoder used to generate

chip select signals from address bits A4 to A9. This circuitry uses
the PAL12L10 as the Motherboard 1/0 address decoder.
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Interrupt Controller

Hardware Interrupts are asynchronous events requiring CPU
attention and are generally started by peripheral devices requiring
service. The CPU is normally allowed to execute its main program
until an interrupt request occurs. On receipt of an interrupt
request, the CPU completes the instruction being executed, saves
its current state (instruction pointer, code segment, and flags), and
fetches a new routine to service the interrupting device. Once the
interrupting device has been serviced, the CPU resumes its main
program at the point where it was interrupted.

The system has nine interrupts in all: eight maskable interrupts
and one nonmaskable interrupt. The nonmaskable interrupt has
priority over the maskable interrupts. The maskable interrupts
have a specific priority level assigned to each of them. It is the job
of the interrupt controller to handle the priority of the maskable
* interrupts. It functions as an overall manager in the interrupt-
driven system environment to choose which interrupt gets service
first according to their priority levels. The interrupt controller
used is the Intel 8259 (or equivalent).
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Timer

The Timer is a programmable device that has three independent
channels. Channel 0 is used as the input for the real-time clock.
‘Channel 1 is used to time and request refresh cycles from the
DMA channel. Channel 2 is used to support the tone generator for
the audio speaker. The timer used is the Intel 8253 (or equivalent)
programmable interval timer.

Real-Time Clock and Calendar

A Clock-Calendar Chip is used to provide real time such as
seconds, minutes, hours, days, day of week, months, etc., for the
system. A 3-volt, low-power standby rechargeable battery is
connected to it to ensure that the real time is kept even when the
system is turned off. The chip used is the MM58174AN.

Input/Output Connectors

There are five I/0 Connectors on the Motherboard. Two of the
connectors (J1 and J2) are used to connect the Motherboard to the
Display Controller. The other three connectors are for the
Keyboard, parallel interface (printer), and the asynchronous
RS-232 channel. The connectors, along with the signal (pin)
names, are shown in Figure 2-6 as they appear on the
Motherboard. Refer to the “AT&T Personal Computer 6300
Reference Manual” for detailed pin information.
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Motherboard Component Layout

Figure 2-7 shows the physical location of the following principal
Motherboard integrated circuits and other components:

1. 8086-2 CPU 15. Battery

2. 8250 UART 16. Clock-Calendar Chip
3. Bank 0 RAM 17. DIP Switch Bank 1
4. Bank 1 RAM 18. DIP Switch Bank 0
5. High-Byte EPROM 19. Z-8530 Socket

6. Low-Byte EPROM 20. 8087-2 Socket

7. 8237 DMA Controller 21. £12V Connector.

8. 8259A Interrupt Controller

9. NEC xPD765 MFD
Controller (or equivalent)

10. 8041 or 8741 Keyboard
Controller

11. 8253 Timer
12. 8288 Bus Controller
13. Speaker

14. RESET Button
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Display Controllers

The Three Display Controllers (Figures 2-8, 2-9, and 2-10) are
designed to interface between the Motherboard and the Display.
They attach in a perpendicular fashion to the Motherboard by the
two lower connectors. The upper connectors are used for
connection of the Bus Converter Board.

PIGGY
BUS CONVERTER CONNECTOR  pack  RETAINING

P2 BOARD (60 317) A B0ARD  BRACKET

(I - | —
M — (- (- T -
et Tt ] [\
a3 B3 —
| S| S | S | N
(N | N 2 | | | —
I | 00| 7 | - X

||||||||||||||||||

DISPLAY
MOTHERBOARD CONNECTOR CONNECTOR

Figure 2-8. Display Controller (P2 Board)
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P4 BOARD (GO 318)
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Figure 2-9. Display Controller (P4 Board)
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Figure 2-10. Display Controller (P8 Board)
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The controllers have two basic modes of operation: alphanumeric
and all points addressable graphics (with additional modes
available within each of these). In the alphanumeric mode, the
display can be operated either in a 40-column by 25-row mode or in
an 80-column by 25-row mode. In both modes, character cell size is
8 dots (pixels) by 16 dots (pixels).

In the graphics mode, three resolutions are available:
® 640 by 400 pixels monochrome graphics
® 640 by 200 pixels monochrome graphics (IBM PC compatible)

e 320 by 200 pixels color graphics (IBM PC compatible).

Note: The AT&T Monochrome Display has a green
foreground on a black background.
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The character attributes of reverse video, blinking, highlight, hide,
and underline are available in the alphanumeric modes. In the
color mode, 4 colors chosen from a palette of 16 can be displayed
simultaneously. For a monochrome monitor, various shades of
green are displayed to simulate a color display.

The display controllers contain 32 KB of arbitrated RAM for use
as video refresh memory. The Display Controllers use a 6845 CRT
controller. The 6845 controller operates at either 25 MHz, 19 MHz,
or 12 MHz depending on the mode and resolution selected.

The P4 (Revisgion 5 or Higher) and P8 Display Controllers have
VIDEO DISABLE capability. Refer to Appendix A for disable
instructions.
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Bus Converter

The Bus Converter Boards (Figure 2-11) provides 16-bit and 8-bit
expansion slots. This permits simultaneous use of 16-bit expansion
boards and 8-bit IBM compatible expansion boards.

The Bus Converter Boards have two sets of connectors:

@ Two or three 38-pin connectors to handle signals used by the
16-bit expansion boards.

e Seven 62-pin connectors to handle signals used by both
16-bit boards and 8-bit IBM compatible boards.

Figure 2-11 shows that the connectors are arranged in seven rows.
Two or three of the rows have both a 38-pin and a 62-pin connector
in the row. These rows are used to connect the 16-bit expansion
boards to the system and are referred to as dual-connector
expansion slots. One dual-connector expansion slot is reserved for
a Video Enhancement Board (DEB [Display Enhancement

Board]). The other is used for the insertion of a Memory
Expansion Board that is discussed later in this chapter.

Figure 2-11 also shows that there are five remaining rows with one
62-pin connector. These five expansion slots are used to install
8-bit IBM compatible boards. They are referred to as
single-connector expansion slots. This manual now discusses only
one 8-bit board: the HDU Controller board.
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SINGLE EXPANSION SLOTS

ADUAL EXPANSION SLOTS

DISPLAY CONTROLLER CONNECTORS

SINGLE EXPANSION SLOTS

//DUAL EXPANSION SLOTS

DISPLAY CONTROLLER CONNECTORS

. Figure 2-11. Bus Converter Boards
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Input/Output (I/0) Expansion Bus
Characteristics

All I/0 expansion bus signals are at standard TTL levels and all
expansion bus outputs provide enough drive to power all seven
system expansion slots—assuming two low power Schottky (LS)
loads per slot. Figure 2-12 illustrates the two types of connector
slots and their respective names.
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Figure 2-12. I/0 Expansion Bus Connectors
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Mini-Floppy Disk Unit(s)

' The AT&T Personal Computer 6300 uses 5.25-inch MFD Units

(Figure 2-13) that have a formatted capacity of 360 KB. Refer to
the “AT&T Personal Computer 6300 Reference Manual” for
detailed pin information. The MFD Units have an Indicator (LED)
that is illuminated when that particular disk is being accessed.
The MFD Units also have a door or latch that permits access to
the MFD drive. The MFD Units with doors have a locking
mechanism to lock the door after a diskette has been inserted.
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DOOR LBCK

\__ DOOR TYPE MFD UNIT Y,

Figure 2-13. Mini-Floppy Disk Units
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Slim Hard Disk Units (Optional)

10-MB Hard Disk Unit

One of the MFD Units may be replaced with a 10-MB (formatted)
Hard Disk Unit (HDU). The HDU (Figure 2-14) is a random
access 5.25-inch slim (half-height) Winchester storage device with
two nonremovable disks as storage media. Each disk surface has
one movable head to service 306 data tracks. This Slim HDU is
the same physical size and mounts the same as the MFD Unit. It
also uses the same dc voltages as the MFD Unit. The installation
of this HDU requires a minimum of 256-KB RAM.

20-MB Hard Disk Unit

One of the MFD Units may be replaced with a 20-MB (formatted)
Hard Disk Unit (HDU). The HDU (Figure 2-14) is a random
access 5.25-inch slim (half-height) storage device with two
nonremovable disks as storage media. Each disk surface has one
movable head to service 612 data tracks. This Slim HDU is the
same physical size and mounts the same as the MFD Unit. It also
uses the same dc voltages as the MFD Unit. The installation of
this HDU requires a minimum of 256-KB RAM.
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Figure 2-14. 10- or 20-MB Slim Hard Disk Unit
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=1

=1
Hard Disk Unit Controllers (Optional)

o
If a HDU is added to the system (internally or externally), the

) HDU Controller (Figure 2-15) or (Figure 2-16) must be installed to

- interface the HDU with the 8086 CPU. The HDU Controller is a

. circuit board that plugs into one of the 8-bit expansion slots on the
Bus Converter. It is attached to the HDU with two ribbon cables.
o Refer to “Appendix A” for information on how to configure the
/ HDU controller.

o ; There are two types of HDU Controllers, the DTC (Data
Technology Corporation) and the WD (Western Digital). The
physical differences between the Controllers are:

Vo

' 1. The DTC Controller is a full-size modular circuit card. The

WD Controller is a half-size modular circuit card.
=

2. Each HDU Controller must be configured for the type of drive
used (see Appendix A). The DTC Controller is configured by
- setting the DIP Switches on the card. The WD Controller has
jumpers that must be placed.

) Each Controller formats the hard disk drives differently; therefore
/ they cannot be interchanged without performing the following:

y

P e Make a backup copy of all data if possible
® Low-Level Format the drive using the System Test
e Partition the drive using the MS-DOS FDISK

o Restore the backup data.
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The WD Controller is not supported by ROM BIOS 1.21 and earlier &
versions. Both the DTC and the WD Controller are supported by -
ROM BIOS 1.43 and later versions.

I

1 2 DIP SWITCHES MOUNTING
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J
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SOME REVISIONS OF THE HOU CONTROLLER !
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Figure 2-15. DTC Hard Disk Unit Controller

The J1, J2, and J3 connectors on the DTC Controller provide the
following: =

@ The J1 connector is the control connector. This connector
transfers the control signals to and from the HDUs. Two HDUs =
can be installed using a Daisy Chain Connection. -

o The J2 and J3 connectors are data connectors. These connectors e
transfer data to and from the HDUs. The drive selection is

determined by the settings on the HDU, not by the choice of

connectors. -
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Figure 2-16. Western Digital Hard Disk Unit Controller

-~ (Requires a ROM BIOS 1.43 or Higher)

P The J1, J2, and J3 connectors on the WD Controller provide the
following:

v @ The J1 connector is the control connector. This connector
transfers the control signals to and from the HDUs. Two HDUs
can be installed using a Daisy Chain Connection.

=

@ The J2 and J3 connectors are data connectors. These connectors
transfer data to and from the HDUs. The J2 connector must be

o used in a 1-HDU configuration. The J3 connector is used for the
second HDU in a 2-drive configuration.
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Memory Expansion Board (Optional)

The Memory Expansion Board (Figure 2-17) is organized in three
banks of 128 KB each. The three banks (0, 1, and 2) are each made
up of two groups of nine 64-K bit RAM chips. One group is the
lower byte (even address) and the other is the higher byte (odd
address). Eight chips are used for memory and the ninth chip is

used for parity checking.

e e e e e e ey oy oy

e e e B B
e TTTTTTTTITTTIT = TN ITTTTITY

Figure 2-17. Memory Expansion Board
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The Memory Expansion board is inserted in a 16-bit expansion slot
on the Bus Converter Board. The minimum amount of memory on
the Memory Expansion Board is 256 KB (128 KB in bank 0 and

128 KB in bank 1). This can be expanded up to 384 KB by
inserting chips into bank 2. The Motherboard must have

256-KB RAM before the Memory Expansion Board can be used.

Note: If the Display Enhancement Board (DEB) is to be
installed, the recommended installation location is the first

16-bit expansion slot with the Memory Board in the second
16-bit expansion slot.
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Power Supply

The Power Supply is the metal box found at the rear of the System
Module between the disk drives and the fan. The PC 6300 uses a
switching-type LA16 or LA16/B power supply with the following
electrical input characteristics:

e Single-phase alternating current for the two ranges 100 to
120 V and 200 to 240 V. This is done using a main voltage
changeover jumper mounted on the printed circuit board, a
different line cord, and fan assembly. The total power
output is 163 Watts (LA16) or 182 Watts (LA16/B).

@ Permanent driftings of the nominal voltage +10%, that
allows two ranges of correct operation: 90 to 132 V and 180
to 264 V. The transient driftings are shown in Figures 2-18
and 2-19. ‘

e Nominal operating frequency of 50 and 60 Hz with
acceptable variations of +5%.

e A current surge is acceptable in the power up transient as
long as it does not exceed 15 amperes. Both the LA16 and
the LA16/B power supplies have 4 amp slow blow fuses.
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The only voltage calibration potentiometer present on the power
supply is for the +5 V de. Any variation of the +5 V de will also
affect the +12,-12, and +15 V de. Figure 2-20 shows the power
supply output voltages and the potentiometer location.

A special filter inserted on the Power Supply has the function of

limiting interference to the mains. The acoustic noise is less than
or equal to 33 dBA.
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LA16/B POWER SUPPLY

The general output specifications for the LA16/B power supply is
shown in the following table (Figure 2-18). It shows the minimum
and maximum values of current generated per the output voltages.
The power supply unit is able to provide a stationary power of

182 watts.

Nominal Minimum |[Maximum |Maximum
Voitage |Tolerance| Current Current Ripple

+5V +5% 6.2 A 208 A 50 mVp-p
+12 V (Note) +5% 09 A 42 A 100 mVp-p
+15 V +10% 1.0 A 1.3 A 250 mVp-p
-12V +5% 0 025 A | 100 mVp-p

Figure 2-18. Power Supply Output Characteristics

Note: An impulsive repetitive load with maximum 1/5
duty cycle and behavior is allowed on the +12 V. An
impulsive load is allowed on the +12 V to be added to the
static load in the power-on transition where a deviation
from the rated tolerances of the output voltages is allowed.

‘The worst load crossings allowed with no power take-off on
+15 V are as follows:

I(+12V) 09 A (min) — I(+H) 14.3 A (max)
I(+5V) 6.2 A (min) — [(+12) 4.5 A (max).
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LA16 POWER SUPPLY

The general output specifications for the LA16 power supply is
shown in the following table (Figure 2-19). It shows the minimum
and maximum values of current generated per the output voltages.

The power supply unit is able to provide a stationary power of
163 watts.

Nominal Minimum [Maximum|Maximum
Voltage |[Tolerance|( Current | Current Ripple
+5V +5% 6.2 A 16.8 A 50 mVp-p
+12 V (Note) +5% 0.9 A . 45 A 100 mVp-p
+15V +10% 10A 24 A 250 mVp-p
12V +5% | o 025A |100 mVp-p

Figure 2-19. Power Supply Output Characteristics

Note: An impulsive repetitive load with maximum 1/5
duty cycle and behavior is allowed on the +12 V. An
impulsive load is allowed on the +12 V to be added to the
static load in the power-on transition where a deviation
from the rated tolerances of the output voltages is allowed.

The worst load crossings allowed with no power take-off on
+15 V are as follows:

[(+12V) 09(min) — I1(+5) 14.3A (max)

[(+5V) 6.2A (min) — (+12) 4.5A (max).
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Figure 2-20. Power Supply Outputs and Potentiometer
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DISPLAY ENHANCEMENT BOARD
(OPTIONAL)

The optional Display Enhancement Board provides additional
operating modes when used with the Display Controller Board.

The main features provided by the Display Enhancement Board
are:

1. Three additional 640 x 400 pixel bit planes—higher resolution
with 16 colors.

2. Two new graphic modes that support up to 16,536
colors/patterns:

@ 640 x 400 pixels color graphics—16 colors on screen (16 shades
of green on monochrome display)

® 640 x 200 pixels color graphics—16 colors on screen (16 shades
of green on monochrome display).

3. Software-controlled color look-up table:
e Maps bit planes to 1('5-color palettes—allowing color eycling
@ Supports 4 blink rates in hardware
@ Supports dithering in hardware

e Supports pattern and texture fills for adding dimension to
mechanical drawings.
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4. Simultaneous display of characters and graphics.

5. Simultaneous use of either a Monochrome and Color Display
or two Color Displays. (The System Module Power Supply will
not support the simultaneous use of two Monochrome
Displays.)

6. Compatibility between the Display Enhancement Board (in the
transparent mode) and the IBM PC graphics software.

The Display Enhancement Board plugs into one of the dual-row
expansion slots on the Bus Expansion Board. It is connected to the
Display Controller Board by a ribbon cable.
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SMALL EXPANSION BOX (OPTIONAL)

A Small Expansion Box (Figure 2-21) can be connected to the

PC 6300 to provide the PC 6300 with additional disk storage. The
Small Expansion Box contains a 10-MB (formatted) HDU. The
HDU Controller is housed in the System Module on the Bus
Converter Board. This external HDU is connected to the HDU
Controller by two ribbon cables. The Small Expansion Box also
contains a fan to cool the HDU. The Small Expansion Box can be

used with either one or two MFD Units and requires a minimum of
256-KB RAM.

SIGNAL
CABLES

Figure 2-21. HDU 340 Small Expansion Box

(&4
)

o

b=ty



SYSTEM OVERVIEW

DISPLAY

Monochrome Display

The Monochrome Display (Figure 2-22) is a display with a green
foreground on a black background. The Monochrome Display is
attached to the System Module with a cable that serves as a 'signal
and power cable. The Display may either sit on top of the System
Module or on top of a nearby table top or desk. The Display has
both brightness and contrast adjustment controls that are easily
accessible to the operator.
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CONTRAST

Figure 2-22. Monochrome Display
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Color Display (Optional)

Either of the two Color Displays (Figures 2-23 and 2-24) attach to
the System Module with two cables: a signal cable and a power
cable. The Display may sit on top of the System Module or on a
nearby table or desk. The Color Displays can display up to

16 different colors with the red, green, and blue video signals (and
intensity) independent of each other.

ON/OFF
SWITCH




D

3

SYSTEM OVERVIEW

N

CONTRAST

ON/OFF
SWITCH

N\

Figure 2-24. A 318 Color Display
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KEYBOARD

There are two types of Keyboards that can be used with the AT&T
Personal Computer 6300. They are the Model 301 Keyboard
(Figure 2-25) and the Model 302 Keyboard (Figure 2-26). Both
Keyboards have two different positions that can be adjusted to suit
the operator; each Keyboard can be tilted 4 or 8 degrees. The
Keyboards have a permanently attached cable that connects to a
connector at the rear of the System Module. This shielded cable
has 5 wires: +12 V dec, 2 Grounds, and 2 bidirectional signal lines.
The cable is approximately 6-feet long and is coiled like that of a
telephone handset. The central (alphanumeric) part of the
Keyboard is standard. There are 10 function keys on the left of the
Model 301 Keyboard. The function keys on the 302 Keyboard are
located in a row on top of the Keyboard. Both Keyboards have

15 numeric keys on the right-hand side that have legend for their
numeric functions, cursor control, numeric calculations, and
display editing. Both Keyboards support the AT&T Mouse 6300.

Figure 2-25. Model 301 Keyboard
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Figure 2-26. Model 302 Keyboard
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DISPLAY AND KEYBOARD
EXTENSION CABLES

Extension cables are available for the Display and Keyboard.
These cables allow the Display and Keyboard to be located up to
15 feet away from the System Module. When extension cables are
installed, the connectors may be placed inside the base of the
Display so that the coiled Keyboard cable looks like it is connected
to the Display. Both cables then exit through the other side of the
base and connect to the rear of the System Module. The extension
cables for Color Displays also include a power cable.
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MINIMUM SYSTEM CONFIGURATION

The PC 6300 contains the following in its minimum configuration:

a. Monochrome Display

b. Keyboard

¢. System Module

1.

SO N

Motherboard
® 16-KB EPROM
e 128-KB RAM
® 8-MHz 8086-2 CPU
® DMA Controller
® Floppy Disk Interface
® Timer
® Interrupt Controller
® Serial Communication Controller (one
channel —asynchronous)
o Parallel Interface
® Battery Back-Up Calendar Chip
® Keyboard Controller
Display Controller
Bus Converter
One 5.25-inch (360-KB) MFD Unit
Power Supply
Fan. E
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EXPANDED SYSTEM CONFIGURATION

The PC 6300 can be expanded with the insertion of option boards
in the System Module or installing external options. In its
expanded configuration, the PC 6300 may contain the following:

a.

Color Display

b. Keyboard with Mouse

C.

System Module

1.

N

-~

o

Motherboard

o 3087 Math Co-Processor

o 16-KB EPROM

e 640-KB RAM

o 3-MHz 8086-2 CPU

e DMA Controller

o Floppy Disk Interface

o Timer

o Interrupt Controller

e Serial Communication Controller (one
channel—asynchronous)

e Parallel Interface

e Battery Back-Up Calendar Chip

o Keyboard Controiler

Display Controller
Bus Converter Board

e Memory Expansion Board
e HDU Controller

Display Enhancement Board (DEB)
Two 5.25-inch (360-KB) MFD Units or One MFD Unit ~
and One Slim HDU
Power Supply

Fan
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d. Small Expansion Box (Full-Size 10-MB HDU)

e. Display and Keyboard Extension Cables.
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SITE PREPARATION

The AT&T Personal Computer 6300 operates reliably in a typical
office environment, but it is important to adhere to the following
when choosing a suitable site:

. 1. The PC 6300 should be plugged into a grounded outlet.
Ungrounded machines do not work properly and can be a
safety hazard. If the PC 6300 is not plugged into a grounded
outlet, one can experience:

e Improper program operation
e Unreadable disks
e Extensive machine damage.

The PC 6300 should, when possible, be isolated from sources
of electrical noise and from devices that can cause excessive
voltage level variations. Some common sources of electrical
noise are:

e Air conditioners, fans, refrigerators, washing
machines, and large blowers

o Transformers and alternators

e Large brush-type or induction motors (such as those
used on elevators)

e Radio and TV transmitters, microwaves, signal
generators, and high-frequency security devices.

Note: Some of the normal small office machines
(typewriters, small copiers, calculators, ete.) are
allowed on the same line if they do not cause
excessive interference on the line.
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The PC 6300 should be placed in a dust-free
environment. Airborne dust, dirt, and smoke can cause
excessive wear on moving surfaces, short open circuits
(especially in the presence of high humidity), and read/write
errors on the disk.

The PC 6300 should be placed away from heat and
direct sunlight. Unusually high temperatures coupled with
low humidity can cause static problems.

The front and rear panels of the PC 6300 should not
be obstructed. The PC 6300 is cooled by a fan located on
the rear panel. This fan pulls air in through air inlets on
the base of the System Module. The base of the System
Module should be free from papers or other materials that
would obstruct air flow.

The System Module should not be placed in a small
enclosed area. The heat dissipation of the system is

140 watts (477.7 BTU/hour); this may be enough to raise the
temperature beyond the maximum allowed if enclosed in a
small area. This will also decrease the air flow around the
module..
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ENVIRONMENTAL REQUIREMENTS

The environment in which the PC 6300 operates should meet the
following requirements:

Electrical

100-120 (standard); 200-240 volts maximum (selectable by an internal
power supply jumper)

50-60 Hertz

Power usage - 162 watts

Ambient Temperature

Operating: +10 to +40 degrees Centigrade
(+50 to +104 degrees Fahrenheit)
Storage: -40 to +60 degrees Centigrade

(-40 to +140 degrees Fahrenheit)

Relative Humidity

Operating: 10% to 95% RH, noncondensing
Storage: 5% to 95% RH, noncondensing
Altitude

Operating: Sea Level to 10,000 feet
Storage: Sea Level to 30,000 feet
Standards

UL 478 and 114

CSA 154 and 143

FCC Part 15, Subpart J, Class B

Acoustic Noise Level

48 DBA maximum
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PHYSICAL CHARACTERISTICS

The System Module [with two Mini-Floppy Disk (MFD) Units]
weighs 30.8 lbs. (14 Kg), the Display weighs 19.8 lbs. (9 Kg), and
the Keyboard weighs 4.5 lbs (2 Kg).

Figure 3-1 lists the approximate physical dimensions and weight. of
the System Module, the Monochrome and Color Displays, and
Model 301 and Model 302 Keyboards.

APPROXIMATE PHYSICAL CHARACTERISTICS

UNIT SIZE WEIGHT

System Module 15" x 14%" x 6" 30.8 lbs.
38.1 cm x 36.8 cm x 15.2 em 13.8 kg

Monochrome Display 13" x 124" x 10'5" 19.8 lbs.
33.0 cm x 31.3 cm x 26.3 em 9.0 kg

Color Display 14" x 14" x 14 %" 27 1bs.
35.6 em x 35.6 cm x 36.8 cm 12. kg

Model 301 Keyboard 1T%" x T%" x 1" 4% lbs.
406 cmx 191 cm x 25 em 2. kg

Model 302 Keyboard 16" x 8%" x 14" 4% lbs.
' 445cem x 191 cm x 25 em 2. kg

Figure 3-1. Approximate Dimensions and Weight of the
AT&T Personal Computer 6300 Units
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UNPACKING

PROTECT YOUR HARD DISK

To prevent damage to CPU’s with hard disks, always
park the HDU by using the “SHIP” command which
is found on the enclosed System Test Diagnostics

Diskette before moving. See additional information on
the following page. i

The three main units of the system are the System Module, the
Display, and the Keyboard. These units are packed in protective
packaging before being placed in a shipping carton. The packaging
protects the modules against damage during transit. The shipping
carton should also contain the ac Power Cable that is used to
connect the system to the grounded wall outlet.

Save the shipping carton and packing material in case you ever
need to repack and move your PC 6300,
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OPTION INSTALLATION

This section gives the installation procedures for various options
supported by the PC 6300. If no options are to be installed, go to
the section titled “System Installation.” If options are to be
installed, it is much easier to install them before connecting the
major units for system operation. Please keep in mind that the
procedures for installing options are presented as though the

PC 6300 is operational and that only one option is being installed
at a time.

During the installation of many options, the System Module must
be shifted into various positions to allow access to certain parts of
the module. When handling the System Module, care should be
taken not to damage its components in any way. If the System
Module contains a HDU, extra care should be taken because the
HDU is sensitive to sudden shocks. Before moving the unit, the
HDU heads should be parked, using the “SHIP” command. If
power is present on the HDU, the System Module must never be
lifted for any reason. .

d -

Caution: To avoid possible internal damage to the
systems circuitry by static electricity, be sure to
wear a wrist strap (static discharge strap) that is
connected to ground or touch the metal chassis of the
system just before you start to handle any circuit
boards or chips. Also, avoid touching solder lands
and components as much as possible.
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Before attempting to install any of the options, one should become
familiar with the Dual In-Line Package (DIP) switches and
Jumpers associated with most options. Appendix A provides
information on the location of the system’s DIP switches and
jumpers and how they should be set for the various system
configurations. At this point, it may be helpful to remove the
System Module covers to view the DIP switches and jumpers while
reviewing Appendix A.

Removing System Module Covers

The removal of the upper System Module cover will expose the
MFD Unit(s), HDU and Controller, Display Controller Board, Bus
Converter Board, Memory Expansion Board, and Power Supply.
The removal of the lower System Module cover will expose the

Motherboard and its components (chips, DIP switches, jumpers,
ete.).
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Removing Upper Cover

1. Loosen the two screws that secure the upper cover
(Figure 3-2).

.

t

Figure 3-2. Removal of the Upper System Module
Cover

2. Slide the Upper Cover forward approximately 0.5 inch and
lift it from the System Module (Figure 3-2).
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Removing Lower Cover

1. Turn the System Module upside down so that the lower
cover is on top. :

2. Loosen the two screws that secure the lower cover
(Figure 3-3).

.

,[’.

Figure 3-3. Removal of the Lower System Module
Cover

o

&

[
I

08

3. Slide the lower cover forward approximately 0.5 inch and
lift it from the System Module.
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Upgrading Motherboard Memory to 256 KB or

640 KB

The materials required for upgrading the Motherboard memory

are:

@ Eighteen 64-K bit or 256-K bit RAM chips (see the following

table)

® Medium-sized standard screwdriver.

VARIOUS CONFIGURATIONS | NEW UPGRADED CONFIGURATION
18 RAM Chips | Total Memory | Add 18 RAM | Total New Memory
in Bank O Chips to
(Each) Bank 1
(Each)
64 KB 128 KB 64 KB 256 KB
64 KB 128 KB 256 KB 640 KB
256 KB 512 KB 64 KB 640 KB
3-12
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Caution: To prevent any damage to the system
circuitry by static electricity, be sure to wear a wrist
static strap or touch the metal chassis of the system

Just before you handle any IC chips or system
boards.

To upgrade the Motherboard memory, proceed as follows:
1. Turn the System Module and all external devices OFF.
2. Unplug the ac power cable from the rear panel.

3. Disconnect all cables (Display, Keyboard, Printer, etc.) from
the rear panel of the System Module.

4. Turn the System Module upside down so that the lower
cover is on top.

5. Loosen the two screws that secure the lower cover (located
on the rear panel).

6. Slide the lower cover forward approximately 0.5 inch and
lift it from the System Module.
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7. Locate Bank 1 on the Motherboard (Figure 3-4).

FRONT RIGHT-HAND CURNERf

Figure 3-4. Locating Bank 1 on tﬁe Motherboard

8. Put on the wrist strap and connect to ground (if available),

or touch the metal chassis before picking up the RAM chip -

to release the static electricity from your hand.
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9. Align the RAM chip pins (A) with a socket (B) as in
Figure 3-5. Make sure that the notch in the chip (C) is

facing the same direction as the other chips on the board. To
insert, push the chip down firmly.

Figure 3-5. Inserting RAM Chip into the Socket

10. Repeat Step 8 for the remaining 17 sockets in Bank 1 of the
Motherboard memory.

11. Remove the wrist strap (if a wrist strap was used).
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12. Locate DIPSW-0 on the Motherboard (Figure 3-6).

= —— )
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Figure 3-6. Locating DIPSW-0 on the Motherboard

Note: Refer to “Appendix A" for other DIPSW-0
settings.
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13. On DIPSW-0, set switches 1, 2, 3, and 4 for 256-KB total
memory (Figure 3-7). .

® Switch 1 ON
® Switch 2 OFF
@ Switch 3 ON
® Switch 4 ON

® Switches 5 to 7 (Do not require setting for memory)
® Switch 8 OFF.

1 2 3 4
0
?B H ~ 1 ' i 1 \ x|{|x|]|x||O
Figure 3-7. DIPSW-0 Setting for 256-KB Total
Memory

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON

designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1
OFF=0PEN=0
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14.

On DIPSW-0, set switches 1, 2, 3, and 4 for 640-KB total
memory adding 256-K bit chips (Figure 3-8).

e Switch 1 OFF

e Switch 2 ON

e Switch 3 OFF

e Switch 4 OFF

e Switches 5 to 7 (Do not require setting for memory)
e Switch 8 OFF.

o e gt

Figure 3-8. DIPSW-0 Setting for 640-KB Total
Memory on Motherboard Using 256-K
Bit Chips in Bank 1

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1
OFF=0PEN=0
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15. On DIPSW-0, set switches 1, 2, 3, and 4 for 640-KB total
memory adding 64-K bit chips (Figure 3-9).

o Switch 1 OFF

e Switch 2 ON

e Switch 3 ON

e Switch 4 OFF

e Switches 5 to 7 (Do not require setting for memory)
o Switch 8 OFF.

LR

Figure 3-9. DIPSW-0 Setting for 640-KB Total
Memory on Motherboard Using 64-K
Bit Chips in Bank 1

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1
OFF=0PEN=0
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16.

17.

18.

19.

20.

Replace the lower System Module cover and tighten the two
cover screws.

Place the System Module back to its upright position.

Connect the cables that were disconnected (Keyboard,
Display, Printer, etc.) back to the rear panel of the System
Module.

Plug the ac power cable into the rear panel.

Verify that the RAM passes Resident Diagnostics and then
run the Customer Test Diagnostics in the Automatic Mode.
(Refer to Chapter 4.)
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Installing Memory Expansion Board

The Motherboard memory must be fully populated (256 KB) before
installing the Memory Expansion Board. The Memory Expansion
Board is equipped with a minimum of 256-KB RAM and can be
expanded to 384 KB maximum. This will supply the system with a
total of 512-KB or 640-KB RAM, respectively. If the Memory
Expansion Board is to be expanded to 384 KB, refer to the section
titled “Upgrading Memory Expansion Board to 384 KB” before
installation.

The materials required for the installation of the Memory
Expansion Board are:

e Medium-sized standard screwdriver
o Memory Expansion Board.

Caution: To prevent any damage to the system
circuitry by static electricity, be sure to touch the
metal chassis of the system just before you handle
any IC chips or system boards.

" To install the Memory Expansion Board, proceed as follows:
1. Turn the System Module and all external devices OFF.
2. Unplug the ac power cable from the rear panel.

3. Disconnect all cables ( Display, Keyboard, Printer, etc.)
from the rear panel of the System Module.
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4. Turn the System Module upside down so that the lower
cover is on top.

5. Loosen the four serews that secure the upper and lower
covers (located on the rear panel).

o

lift it from the System Module.

7. Locate DIPSW-0 on the Motherboard (Figure 3-10).

Slide the lower cover forward approximately 0.5 inch and

r

BACk
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1

Figure 3-10. Locating DIPSW-0 on the Motherboard
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8. On DIPSW-0, set switches 1, 2, 3, and 4 for 512-KB Total
RAM (Figure 3-11).

Switch 1 ON

Switch 2 ON

Switch 3 OFF

Switch 4 ON

Switches 5 to 7 (Do not require setting for memory)
Switch 8 OFF.

1 2 3 4
0 H
? B E E l ) ] ] .
Figure 3-11. DIPSW-0 Setting for 512-KB Total
RAM in System (256 KB on

Motherboard, 256-KB Memory
Expansion Board)

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1
OFF=0PEN=0
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10.

11.

12.

Replace the lower System Module cover and tighten the two
screws that secure the cover.

Place the System Module back to its upright position.

Slide the upper cover forward approximately 0.5 inch and
lift it from the System Module.

Using a screwdriver, remove the Expansion Slot Cover of
the second dual connector expansion slot (Figure 3-12).

Figure 3-12. Removing the Expansion Slot Cover
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13. Put on the wrist strap and connect to ground (if available),
or touch the metal chassis before picking up the Memory
Expansion Board to release the static electricity from your
hand.

14. Gently insert the Memory Expansion Board into the first
dual connector expansion slot on the Bus Converter Board
(Figure 3-13).

\

Figure 3-13. Inserting the Memory Expansion
Board
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15.

16.

17.

18.

19.

20.

Remove the wrist strap (if wrist strap was used).

Using a screw and screwdriver, secure the Memory
Expansion Board by fastening the retaining bracket to the
rear panel.

Replace the upper System Module cover and tighten the two
COVer screws.

Connect the cables that were disconnected (Keyboard,
Display, Printer, etc.) back to the rear panel of the System
Module. .

Plug the ac power cable into the rear panel.

Verify that the RAM passes the Resident Diagnostics and

then run Customer Test Diagnostics in the Automatic Mode.

(Refer to Chapter 4.)
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Upgrading Memory Expansion Board Memory
to 384 KB

The materials required for the upgrade of the Memory Expansion
Board memory to 384 KB are:

e Eighteen 64-K bit RAM chips

@ Medium-sized standard serewdriver.

Caution: To prevent any damage to the system
circuitry by static electricity, be sure to touch the
metal chassis of the system just before you handle
any IC chips or system boards.

To upgrade the Memory Board, proceed as follows:
1. Turn the System Module and all external devices OFF.
2. Unplug the ac power cable from the rear panel.

3. Disconnect all cables (Display, Keyboard, Printer, etc.) from
the rear panel of the System Module.

4. Loosen the four screws that secure the upper and lower
covers (located on the rear panel).

Slide the upper cover forward approximately 0.5 inch and
lift it from the System Module.

SJ\
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6. Turn the System Module upside down so that the lower
cover is on top.

7. Slide the lower cover forward approximately 0.5 inch and
lift it from the System Module.

8. Locate DIPSW-0 on the Motherboard (Figure 3-14).
e - B
Sl
BACK DIPSK-1 g@@@@@@@ DIPSW-0
y, LY ‘1——4 — L
= =

o R s o =
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Figure 3-14. Locating DIPSW-0 on the Motherboard
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9. On DIPSW-0, set switches 1, 2, 3, and 4 (Figure 3-15).

Switch 1 OFF

Switch 2 ON

Switch 3 OFF

Switch 4 ON

Switches 5 to 7 (Do not require setting for memory)
Switch 8 OFF.

1 2 3 4 5 6 7 8
(o] ﬂ
Figure 3-15. DIPSW-0 Setting for 640-KB Total
Memory in System (256 KB on

Motherboard, 384 KB on Memory
Expansion Board)

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1

OFF=0OPEN=0
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10.

11.

12.

13.

Replace the lower System Module cover and tighten the two
screws that secure the cover.

Place the System Module back in its upright position.

Remove the screw that secures the Memory Expansion
Board retaining bracket to the rear panel.

Put on the wrist strap and connect to ground (if available),
or touch the metal chassis before picking up the RAM chip
to release the static electricity from your hand.
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14. Remove the Memory Expansion Board from the Bus
Converter (Figure 3-16).

$ —

/

Figure 3-16. Removal of the Memory Expansion

Board
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15. Locate Bank 2 on the Memory Expansion Board
(Figure 3-17).

i — mﬂ b Bl B

Figure 3-17. Locating Bank 2 on the Memory
Expansion Board
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16. Align the RAM chip (A) with a socket (B) as shown in
Figure 3-18. Make sure that the notch in the chip (C) is
facing the same direction as the other chips on the board.
Push the chip down firmly to insert.

Figure 3-18. Inserting the RAM Chip into the |
Socket

17. Repeat Step 16 for the remaining 17 sockets in Bank 2 of the
Memory Expansion Board.
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dual connector expansion slot on the Bus Converter Board

18. Gently insert the Memory Expansion Board into the first
(Figure 3-19).

Figure 3-19. Inserting the Memory Expansion
Board
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19.

20.

21.

22.

23.

24.

Remove the wrist strap (if wrist strap was used).

Secure the Memory Expansion Board by fastening the
retaining bracket to the rear panel.

Replace the upper System Module cover and tighten the two
cover SCrews.

Connect the cables that were disconnected (Keyboard,
Display, Printer, etc.) back to the rear panel.

Connect the ac power cable to the rear panel.

Verify that the RAM passes the Resident Diagnostics and
then run the Customer Test Diagnostics in the Automatic
Mode. (Refer to Chapter 4.)
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Installing 8087 Numeric Data Processor

The 8087 Numeric Data Processor (NDP) is a fast arithmetic
processor that serves as a co-processor to the 8086 CPU. The 8087
NDP is installed into a socket on the Motherboard next to the
8086. The materials required for installing the 8087 NDP are:

o Medium-sized standard screwdriver

e 8087 NDP.

Caution: To prevent any damages to the system
circuitry by static electricity, be sure to touch the
metal chassis of the system just before you handle
any IC chips or system boards.

To install the 8087 Numeric Data Processor, proceed as follows:
1. Turn the System Module and all external devices OFF.
2. Unplug the Module’s power cable from the ac wall outlet.

3. Disconnect all cables (Display, Keyboard, Printer, etc.) from
the rear panel of the System Module.

3-36 23
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Turn the System Module upside down so that the lower
cover is on top.

Loosen the two screws that secure the lower cover (located
on the rear panel).

Slide the lower cover forward approximately 0.5 inch and
lift it from the System Module.

Locate the socket provided for insertion of the 8087 NDP on
the Motherboard (Figure 3-20).
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DIP 8087 NDB
SWITCHES SOCKET 8086CPU

|

= o000 Uooonoom 24
[EDD j0gl oo DEDDDUI_—D;CH ﬂ

| { I -

Figure 3-20. Locating the 8087 NDP Socket

8. Put on the wrist strap and connect to ground (if available),
or touch the metal chassis before picking up the 8087 chip to
release the static electricity from your hand.
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- 10.

11.

Align the 8087 NDP pins with the socket. Make sure that
the notch in the chip is pointing in the same direction as

other chips on the Motherboard. Then gently insert the 8087
NDP into the socket.

Remove wrist strap (if wrist strap was used).

Locate DIPSW-0 on the Motherboard (Figure 3-21).
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ﬂ 0000Q0

LOO00000

BACK DIPSH-1 Q@@Q@@Q@ DIPSW-0
Y, X=F F— A

4
l:} — CoOCoccem 3
— 1L JL ] ( 1 ]
/3 a3 —

g i e—

COCO O O O c— I
k [ W e f o { e ¥ - B s e i e J

Figure 3-21. Locating DIPSW-0 on the Motherboard
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12. Set DIP switch 5 as shown in Figure 3-22.

e Switches 1 to 4 (Do not require setting)
¢ Switch 5 OFF
® Switches 6 to 8 (Do not require setting).

(o

—s Z

Figure 3-22. Setting DIPSW-0 for Presence of 8087
NDP

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1
OFF=0PEN=0
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13.

14.

15.

16.

17.

Replace the lower System Module cover and tighten the two
cover screws.

Place the System Module back to its upright position.

Connect the cables that were disconnected (Keybo:ard,
Display, Printer, etc.) back to the rear panel of the System
Module.

Connect the system power cable to the System Module and
then to the ac wall outlet.

Verify that the Motherboard passes Power-Up Diagnostics
and then run the Customer Test Diagnostics in the
Automatic Mode. (Refer to Chapter 4.)
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Replacing Mini-Floppy Disk Unit With Hard
Disk Unit

The replacement of the Upper MFD Unit with a Slim 10-MB HDU
is performed in four parts:

e Removing Upper MFD Unit
e Installing Slim 10-MB HDU
e Installing HDU Controller

e Setting DIP switches and jumpers.

Removing Upper MFD Unit
1. Turn the System Module and all external devices OFF.
2. Unplug the ac power cable from the rear panel.

3. Disconnect all cables (Keyboard, Display, Printer, ete.) from
the System Module rear panel.

4. Loosen the four screws that secure the upper and lower
covers (located on the rear panel).

5. Slide the upper cover forward approximately 0.5 inch and
lift it from the System Module.
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6. Using a screwdriver, push down the metal bar below the
drive assembly (Figure 3-23) and slide the assembly forward
to permit access to the signal and power cables.

e ~

fe = = |
| o i i

1 ]

ﬁu‘,égﬁ”’

\_ ' Y,

Figure 3-23. Unlocking Drive Assembly

7. Carefully remove the ribbon cables, power cables, and the
ground connectors from the rear of both MFD Units. Mark

the connector that was connected to MFD Unit A (lower
MFD).

3-43



INSTALLATIONS

8. Using a standard screwdriver, carefully remove the screw
from the side of the assembly that secures the ground strap
(Figure 3-24) and remove the assembly from the cabinet.

Figure 3-24, Removing Drive Assembly Ground
Strap
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9. Remove the three remaining serews that hold the metal
cover of the lower MFD Unit in place and lift the cover and
the upper MFD Unit from the assembly.

10. Remove the four screws that attach the upper MFD Unit to
the cover and remove the MFD Unit from the cover
(Figure 3-25).

Figure 3-25. Removal of Upper Mini-Floppy Disk
Unit From Cover
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Installing 10- or 20-MB Hard Disk Units

1. Attach the HDU to the cover of the bottom MFD unit using
the same holes and screws that attached the upper MFD
Unit.

2. Attach the HDU and cover to the drive assembly using the
same screws that were removed. Do not fasten the screw
used by the ground strap until the ground strap is in place.

3. Slide the assembly into the cabinet slots, but do not push
the assembly all the way to the locked position.
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4. Connect the ground, power, and signal cables to the MFD
Unit. Make sure that the signal cable connector for MFD
Unit A is the same one that was used previously. Verify
that the numbers on the signal cable connector correspond
to the numbers on the MFD Unit (Figure 3-26).

ALIGNMENT
SLOT

Figure 3-26. Connecting the Signal Cable to the
MFD Unit
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Installing Hard Disk Controller Board

There are two types of HDU Controllers: the DTC (Data
Technology Corporation) and the WD (Western Digital). The
physical differences between the Controllers are:

1. The DTC Controller is a full-size modular circuit card. The
WD Controller is a half-size modular circuit card.

2. Each HDU Controller must be configured for the type of drive
used (see Appendix A). The DTC Controller is configured by
setting the DIP Switches on the card. The WD Controller has

jumpers that must be placed.

Each Controller formats the hard disk drives differenﬂy; therefore,
they cannot be interchanged without performing the following:

@ Make a backup copy of all data if possible.
e Using the System Test, Low-Level Format the drive.
e Using the MS-DOS FDISK, partition the drive.

e Restore the backup data.
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The WD Controller is not supported by ROM BIOS 1.21 and earlier
versions. Both the DTC and the WD Controller are supported by
ROM BIOS 1.43 and later versions.

1. Using a screwdriver, remove the Expansion Slot Cover
closest to the HDU (Figure 3-27) on the rear panel.

Figure 3-27. Removing Expansion Slot Cover
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Insert the HDU Controller Board into the connector

expansion slot just opened (Figure 3-28).

2.

\
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Figure 3-28. Single Connector Expansion Slots

3. Using a screw and screwdriver, secure the HDU Controller
Board retainer bracket to the rear panel.
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4. Connect the smaller ribbon cable to the 20-pin connector
marked “J2” on the HDU Controller Board, ensuring that
the colored stripe on the ribbon cable is on the bottom
(DTC) or on the left for Western Digital.

5. Connect the other end of the small ribbon cable to the

20-pin connector on the rear of the HDU, ensuring that the
numbers on the cable connector correspond with those on
the HDU connector (Figure 3-29).

ALIGNMENT

Figure 3-29. Connecting Ribbon Cables to HDU
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=1

Connect the larger ribbon cable to the 34-pin connector on
the rear of the HDU, ensuring that the numbers on the
cable connector correspond with those on the HDU
connector (Figure 3-29).

Connect the other end of the large ribbon cable to the 34-pin
connector marked “J1” on the HDU Controller Board,
ensuring that the colored stripe is on the bottom (DTC) or
on the left for Western Digital.

Connect the power cable to the rear of the HDU.

Push the Drive Assembly all the way into the slot until the
assembly is locked into place.

Setting DIP Switches and Jumpers

There are several DIP switches and jumpers that must be set with
the removal of the MFD Unit B and the installation of the HDU.
One switch is located on the Motherboard and the remainder of the
switches and jumpers are on the HDU Controller.

Turn the System Module upside down so that the lower
cover is on top.

Slide the lower cover forward approximately 0.5 inch and
lift it from the System Module.
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3. Locate DIPSW-1 on the Motherboard (Figure 3-30).

f )
AARAARAA
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Figure 3-30. Locating DIPSW-1 on the Motherboard
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4. Set switches 3, 4, 7, and 8 of DIPSW-1 to reflect the

presence of one MFD Unit and HDU (Figure 3-31).

Switch 1 ON

Switch 2 OFF

Switch 3 ON

Switches 4, 5, and 6 (Do not require setting for disks)
Switch 7 ON

Switch 8 ON.

Figure 3-31. DIPSW-1 Setting for One Mini-Floppy
Disk Unit and Hard Disk Unit(s)

Note: Refer to Appendix A for additional switch
settings. Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom.

ON=CLOSED=1
OFF=0PEN=0
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Replace the lower System Module cover and tighten the two
cover screws.

Place the System Module back to its upright position.

Determine the type (DTC or WD) Controller and locate the
jumpers on the HDU Controller Board (Figure 3-32).

" Note: On later versions of the DTC Controller,
some jumpers have been eliminated.
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DTC CONTROLLER
0 [00ge0on

P '[|J3 )

5] w1
W17 u2
o] a
w20
i w1 W18
SECTOR SIZE ADDRESS bl

PORT
ADDRESS

W0 CONTROLLER

L | 1 C |
J3 J2 NE|
Eap  JUMPERS
SELECTION |28

Wi ! W5 We
o10 B
BI0s |°f E
[0 © O]
TEST ENABLE &3
INTERUPT

PORT

| Aooress |

Figure 3-32. Two Types of Hard Disk Controller
Boards With DIP Switch and Jumpers
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The J1, J2, and J3 connectors on the DTC Controller
provide the following:

The J1 connector is the control connector. This connector
transfers the control signals to and from the HDUs. Two
HDUs can be installed using a Daisy Chain Connection.

The J2 and J3 connectors are data connectors. These
connectors transfer data to and from the HDUs. The drive
selection is determined by the settings on the HDU, not by
the choice of connectors.

The J1, J2, and J3 connectors on the WD Controller
provide the following:

The J1 connector is the control connector. This connector
transfers the control signals to and from the HDUs. Two
HDUs can be installed using a Daisy Chain Connection.

The J2 and J3 connectors are data connectors. These
connectors transfer data to and from the HDUs. The J2
connector must be used in a 1-HDU configuration. The J3
connector is used for the second HDU in a 2-drive
configuration.

For the WD Controller, go to Step 15. For the DTC
Controller, proceed with Stegp 9.

Verify jumpers are present on W1 and W2
(Figure 3-32). This defines the HDU Controller port
address as 320.
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10.

11.

12.

Verify a jumper is present on W17 and is not present on
W18 (Figure 3-32). A jumper on W17 defines the starting
address for the HDU Controller EPROM at C800:0000 and a
jumper on W18 enables the HDU Controller EPROM. The
HDU Controller EPROM must not be present.

Verify a jumper is present on W20 and not present on W19
(Figure 3-32). This sets the HDU sector size at 512 KB.

Locate the Drive Select Switch on the HDU Controller
(Figure 3-32).
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13. The switch settings for a 10-MB disk are shown in
Figure 3-33.

@ Switches 1 to 6 OFF
@ Switches 7 to 8 ON.

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom. Refer to Appendix A for other hard
disk switch configurations.

1 2 3 4 5 6 7 8
0
Figure 3-33. DTC Hard Disk Controller DIP Switch
Settings for 10-MB Hard Disk

ON=CLOSED=1
OFF=0PEN=0
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14. Proceed to Step 19.

15. Verify that jumpers are present on W1, W2, W4, and W6 on
the WD Controller (Figure 3-32). ROM BIOS 1.43 or
higher are required for WD controller.’

16. Verify the jumper’s location: W2 connects pins 1 and 2, W4
connects pins 2 and 3, and W6 connects pins 2 and 3.
Location W3 does not have a jumper.

Note: The physical locations of the jumpers may
vary.

17. The jumper settings (SW1) for the 20-MB Seagate
ST-225 HDU with WD Controller are shown in Figure 3-34.
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® Jumpers 4, 7, and 8 are PRESENT
® Jumpers 1, 2, 3, 5, and 6 are NOT PRESENT

1 2 3 S

4 8 7 &6
ooo[:[:[:oo
© o o o o

Figure 3-34. Seagate ST-225 20-MB Hard Disk
With WD Controller, DIP Switch
(Jumper) Settings

Note: Refer to Appendix A for additional HDU
switch settings.
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18. This sets up the controller for the 20-MB HDU.

19. Replace the upper System Module cover making sure that all
signal cables are out of the way and tighten the two screws
that secure the cover.

20. Connect the cables that were disconnected (Keyboard,
Display, Printer, etc.) back to the rear panel of the System
Module.

21. Plug the ac power cable into the rear panel.

22. Turn the Power Switch ON and verify that the system
recognizes the presence of the HDU and then run the
Customer Test Diagnostics in the Automatic Mode. (Refer
to Chapter 4.)
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Installing Small Expansion Box

The materials required for the installation of the Small Expansion
Box are:

e Small Expansion Box with two signal cables and one power
cable

e Hard Disk Unit Controller
® Medium-sized standard screwdriver

o Clamp for connecting Small Expansion Box to System
Module.

To install the Small Expansion Box:
1. Turn the System Module and all external devices OFF.
2. Unplug the ac power cable from the rear panel.

3. Disconnect all the cables (Display, Keyboard, Printer, etc.)
from the rear panel of the System Module.

4. Loosen the two screws that secure the upper cover.

5. Slide the upper cover forward approximately 0.5 inch and
lift it from the System Module.
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6. Remove the plastic cut-out panel on the left side of the
upper System Module cover by applying pressure on it with

a screwdriver (Figure 3-35).

-

y

Figure 3-35. Removing a Plastic Panel From the
System Module
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7. Insert the tab on the Small Expansion Box into the slot on
the left front of the System Module (Figure 3-36). Make
sure that the signal cables are placed into the System
Module so they are not pinched.

Figure 3-36. Fitting a Small Expansion Box to the
System Module

8. Fasten the Small Expansion Box to the System Module by
attaching the clamp to the rear of the System Module
(Figure 3-37).
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10.

11.

T

L

Figure 3-37. Attaching the Small Expansion Box to
the System Module

For the WD Controller, go to Step 16. For the DTC
Controller, proceed with Step 10.

Verify jumpers are present on W1 and W2
(Figure 3-88). This defines the HDU Controller port
address as 320.

Verify a jumper is present on W17 and is not present on
W18 (Figure 3-38). A jumper on W17 defines the starting
address for the HDU Controller EPROM at C800:0000, and a
jumper on W18 enables the HDU Controller EPROM. The
HDU Controller EPROM must not be present.
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Figure 3-38. Two Types of Hard Disk Controller
Boards With DIP Switch and Jumpers
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The J1, J2, and J3 connectors on the DTC Controller
provide the following:

The J1 connector is the control connector. This connector
transfers the control signals to and from the HDUs. Two
HDUs can be installed using a Daisy Chain Connection.

The J2 and J3 connectors are data connectors. These
connectors transfer data to and from the HDUs. The drive
selection is determined by the settings on the HDU, not by
the choice of connectors.
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12.

13.

The J1, J2, and J3 connectors on the WD Controller
provide the following:

The J1 connector is the control connector. This connector
transfers the control signals to and from the HDUs. Two
HDUs can be installed using a Daisy Chain Connection.

The J2 and J3 connectors are data connectors. These
connectors transfer data to and from the HDUs. The J2
connector must be used in a 1-HDU configuration. The J3
connector is used for the second HDU in a 2-drive
configuration. ’

Verify that jumper W20 has a jumper present and W19 does
not (Figure 3-38). This sets the HDU sector size at 512 KB.

Locate the Drive Select Switch on the HDU Controller
(Figure 3-38).
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14. The switch settings for a 10-MB disk are shown in
Figure 3-39.

e Switches 1 to 6 OFF
o Switches 7 to 8 ON.

Note: Some switches are rocker type; others are
slide type. Some DIP switches have the ON
designation at the top of the switch; others have it
on the bottom. Refer to Appendix A for other hard
disk switeh configurations.

3 4 5 6 7 8
°&Huuumm
Figure 3-39. DTC Hard Disk Controller DIP Switch

Settings for 10-MB Disk

o

s 2

ON=CLOSED=1
OFF=0PEN=0
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15.

16.

17.

18.

Go to Step 20.

Verify that jumpers are present on W1, W2, W4, and W6 on
the WD Controller (Figure 3-38). ROM BIOS 1.43 or
higher are required for the WD controller.

Verify the jumper’s location: W2 connects pins 1 and 2, W4
connects pins 2 and 3, and W6 connects pins 2 and 3;
Location W3 does not have a jumper.

Note: The physical locations of the jumpers may
vary. :

The jumper settings (SW1) for the 20-MB Seagate ST-225
HDU with WD Controller are shown in Figure 3-40.
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e Jumpers 4, 7, and 8 are PRESENT
© Jumpers 1, 2, 3, 5, and 6 are NOT PRESENT

1 2 3 5

4 8 7 8
ooo[:[:[:oo
o o o o o

Figure 3-40. Seagate ST-225 20-MB Hard Disk
With WD Controller, DIP Switch
Settings

Note: Refer to Appendix A for additional HDU
switch settings.

19. This sets up the controller for the 20-MB HDU.
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20. Connect the power cable from the Small Expansion Box to
the connector on the power supply (Figure 3-41).

Figure 3-41. Connecting Small Expansion Box
Power Cable
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21.

Using a screwdriver, remove the Expansion Slot Cover
closest to the HDU (Figure 3-42) on the rear panel.

Figure 3°42. Removing the Expansion Slot Cover
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Insert the HDU Controller Board into a single connector

expansion slot (Figure 3-43).

-
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23. Secure the HDU Controller Board by fastening the retaining

bracket to the rear panel with a screw and screwdriver.
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24.

25.

26.

27.

28.

29.

Connect the smaller ribbon cable to the 20-pin connector
marked “J2” on the HDU Controller Board, ensuring that
the colored stripe on the ribbon cable is on the bottom
(DTC) or on the left for Western Digital.

Connect the other end of the large ribbon cable to the 34-pin
connector marked “J1” on the HDU Controller Board,
ensuring that the colored stripe is on the bottom (DTC) or
on the left for Western Digital.

Replace the upper System Module cover making sure that all
cables are out of the way and tighten the two screws that
secure the cover.

Reconnect the cables that were disconnected from the rear
panel (Keyboard, Display, Printer, etc.).

Plug the ac power cable into the rear panel.

Turn the Power Switch ON and verify that the system
recognizes the presence of the HDU and then run the
Customer Test Diagnostics in the Automatic Mode. (Refer
to Chapter 4.)

Note: If on boot-up diagnostics FIXED DISK does not
show “1 Ready” or “Present,” then check for the stripe
direction on the HDU signal cables at the HDU end
(Figure 3-29).
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Installing the Display Enhancement Board

The materials required to install the Display Enhancement Board
(DEB) are:

e Display Enhancement Board
o Medium-sized standard screwdriver.
To install the DEB:
1. Turn the System Module and all external devices OFF.
2. Unplug the ac power cable from the rear panel.

3. Disconnect all the display cables from the rear panel of the
System Module.

4. Loosen the two screws that secure the upper cover.

5. Slide the upper cover forward approximately 0.5 inch and
lift it from the System Module.

6. If you have a memory board installed, remove it temporarily
to provide some working space.

7. Locate jumper block A on the Video Display Controller
(VDC) (Figure 3-44).
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Figure 3-44. Jumper Block A on the VDC

8. Remove the lower jumper that connects pins 5 and 6 at
jumper block A, and replace it with the 3-pin jumper
supplied with the DEB.

9. Using a screwdriver, remove the Expansion Slot Cover of an
unused dual expansion slot (Figure 3-45) near the VDC.

Note: Although the DEB can be placed in any dual
expansion slot, the 50-pin cable which connects the
VDC to the DEB is short requiring the DEB to be
located near the VDC.
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Figure 3-45. Dual Expansion Slots in the System Module

If a color monitor is to be connected to the DEB, go to

10.

Step 13. If a Monochrome Monitor is to be connected to the

DEB, locate the 15-volt connector (Figure 3-46) at the top

right of the VDC and temporarily disconnect it.

Note: The enhanced display features are available

only to the monitor connected to the DEB.
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11.

Figure 3-46. The 15-Volt Connector on the VDC

Determine if the level number of your built-in Video Display
Controller is G0318 or higher. This is the board that
ordinarily controls display; the DEB enhances the
capabilities of this standard board. The two ways of
determining your level number are:

a. Look for a small label (usually yellow) located in the
center top section on the VDC (Figure 3-47). The label
has the leyel number on it.

b. If the VDC has a daughter board (a small board
attached on the far right of the VDC), the level number
is G0317, and you will need to replace the PAL47 chip.
If the level number is G0318 or higher, skip the next
steps and go to Step 15.
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DAUGHTER

PAL47 CHIP BOARD

Figure 3-47. VDC PAL47 Chip, Label, and Daughter
Board Locations

12. Locate the PALAT chip (Figure 3-48). It is on the bottom
row, fifth column from the left, at coordinates 5G. Gently
remove the chip using a screwdriver or extraction tool.
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Figure 3-48. PAL47 Chip

13. Gently remove the replacement PAL chip stored in the spare
socket of the DEB.

14. Align the pins of the replacement PAL chip with the socket
(check that the notch or dot on the chip is facing the same
direction as the other chips already present on the board)
and insert.
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15. When connecting more than one monitor, remove the jumper
cap from jumper location A (Figure 3-49) on the DEB.

JUMPER A
CLOSED OPEN

JUMPER B

1 T —
o | oy { s | s | s

E:ll:ll:lﬁ!j,&l
L L] Gl
e fee
[ =]

I 1l | — ]
| I |
I —
I T
VERSION 1
JUMPER D JUMPER C

Figure 3-49. Jumper Locations for Version One of
the DEB (Sheet 1 of 2)
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JUMPER A

JUMPER D CLOSED

OPEN

JUMPER B
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VERSION 2

Figure 3-49. Jumper Locations for Version Two of
the DEB (Sheet 2 of 2)
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Installing Monitors

a. If a color monitor is to be connected to the DEB,

connect the monitor to the connector on the DEB and
secure the connection with the two screws on the
mounting bracket.

b. If a monochrome monitor is to be connected to the DEB,

connect the monitor to the connector on the DEB and
secure the connection with the two screws on the
mounting bracket. Reconnect the 15-volt connector
(disconnected from the VDC) to the connector at the top
right of the DEB (Figure 3-50).
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N

Y 7

Figure 3-50. Connecting the 15-Volt Connector
to the DEB

If two monitors are to be installed, connect one monitor
to the VDC and the other monitor to the DEB. If one is

c. a monochrome monitor, the 15-volt connector must be
connected to the same board (VDC or DEB) as the
monochrome monitor.

Note: The enhanced display features are available
only to the monitor connected to the DEB.
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16. The four jumper locations on the DEB and their functions
are shown for information purposes only in Figure 3-51.
Except for jumper location A (Step 15), the remaining
jumpers are already at their default setting and do not

require resetting.

JUMPER JUMPER JUMPER FUNCTION
LOCATION | SETTING
A *Closed No monitor connected to VDC
Open Monitor connected to VDC
B *Open Indicates displacement of
internal addressing
Closed For future use
C *1to2 PC 6300
21to03 For future use
D *1to2 Provides signal
synchronization

* Default Settings

Figure 3-51. DEB Jumper Settings and Functions
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17. Align and insert the 50-pin connector cable to the VDC
(Figure 3-52).

DEB vDC

Figure 3-52. Connecting the 50-Pin Cable
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18.

19.

20.

21.

22.

23.

24.

Insert the DEB in the open expansion slot. Insure that the
board is firmly seated in the connectors.

Connect the other end of the 50-pin connector cable to the
DEB (Figure 3-52). The cable should contain no twists.
Secure the DEB with the screw removed from the slot cover.

If a memory board was removed to provide work space,
replace it at this time.

Replace the system Module cover and tighten the two screws
that secure the cover.

Reconnect any cables that were disconnected.

Plug in the ac power cords for the PC and, if applicable, the
color monitor.

Turn on the PC; you should see a display of internal boot
diagnostic messages. If you don’t, turn to the section titled
“Trouble Shooting the DEB Installation” and correct the
problem before installing the DEB software.
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Installing DEB Software .
The four steps required to install the DEB device driver are:

1. Replace the old version of GWBASIC with the enhanced
version that comes with the DEB.

2. -Copy the file DEDRIVER.DEV onto the system disk.

3. Edit a special file called CONFIG.SYS to tell the system
where to find the DEB driver.

4. Reboot the system.

The file CONFIG.SYS is processed automatically by the PC each
time the system is started. CONFIG.SYS defines the specific
system to DOS. When a nonstandard device such as the DEB is
used, DOS needs to know where to find the driver for that device.
Then DOS automatically loads the special device as an extension of
itself.
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Floppy Disk Systems

The following procedures apply for systems with either one or two
floppy disk drives.

1. Copy the system diskette (MS-DOS) using the “diskcopy”
command as follows:

a. Insert the system diskette MS-DOS (that came with the
system) in drive A and boot up.

b. Insert a blank diskette in drive B. If the system has
only a single drive, MS-DOS treats it as both drive A
and drive B. '

Note: The “diskcopy” command will
automatically format the target (blank) diskette.
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c. Type the following:

| diskcopy a: b: . ]

Note: If the system has only one drive, follow
the prompts and insert the appropriate diskettes
as required.

When the MS-DOS prompt ( A> ) appears, the copy
process is complete.

d. Remove the original system diskette and insert the new
system diskette into drive A.

2. Copy the new version of GWBASIC and the

DEDRIVER.DEV file on the new system diskette as
follows:

a. Insert the diskette containing the new version of
GWBASIC into drive B.

Note: If the system has only one drive, follow
the prompts and insert the appropriate diskettes
as required. The new version of GWBASIC will
replace the older version.
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b. Type the following:

[copy b:gwbasic.exe a: J

When the copy has been made, the message 1 file(s)
copied will appear. Type the following:

[copy b:dedriver.dev a: ]

When the copy has been made, the message 1 file(s)
copied will appear.

3. To edit the CONFIG.SYS file, use EDLIN or any other
text editor that you prefer as follows:

a. Type the following line at the end of the CONFIG.SYS
file: ‘

[DEVICE=dedriver.dev J
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Note: If you don’t have a CONFIG.SYS file
(and you won't if you copied your original
MS-DOS system diskette), a new file will be
created.

b. Now reboot the system. (Press the RESET button at
the front of the computer or press the (CTRL), (A7), and
keys simultaneously.)

c. A display of internal boot diagnostic messages will
appear. If these messages do not appear, refer to the
section titled “Troubleshooting DEB Installation” before
adjusting your monitor.

Hard Disk Systems

The following instructions are for systems that include a hard

disk.

To replace the GWBASIC on the system disk (hard disk)
with the new version of GWBASIC that comes with the
DEB, proceed as follows:

a. Go to the directory where your original GWBASIC
resides (or specify the appropriate pathnames).

b. Insert the diskette containing the new version of
GWBASIC into drive A.
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Type the following:

&opy a:gwbasic.exe c: ]

When the copy has been made, the following message
will appear:

[1 file(s) copied ]

Type the following:

&)py a:dedriver.dev c: ]

When the copy has been completed, the following
message will appear: 1 file(s) copied.
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2. To edit the CONFIG.SYS file, use EDLIN or any other

text editor that you prefer as follows:

a. Type the following line at the end of the CONFIG.SYS
file:

E)EVICE=[d:] [path] dedriver.dev J

where [d:] is the drive. In this case, drive C (which need
not be specified) and [path] is the name of the directory
where the DEDRIVER.DEYV file resides. The system
will automatically create a CONFIG.SYS file if one
does not already exist.

b. Now reboot the system. (Press the RESET button at
the front of the computer or press the (Grt), (ALT), and
keys simultaneously.)

¢. A display of internal boot diagnostic messages will
appear. If they do not, turn to the section titled
“Troubleshooting the DEB Installation” before
adjusting the monitor.

3-96




INSTALLATIONS

Troubleshooting the DEB Installation
If a problem exists after installing the DEB, check the following:
If no display (blank video screen):

® Make sure the video monitor is plugged in—either to the
Display Enhancement Board or to the Video Display
Controller.

® Check to see if the 50-pin connector cable is correctly
connected at both ends. It is possible to connect the cable so
that some of the pins are beyond the end of the connector.
(See “Installing the DEB.”)

® Make sure both connectors are firmly seated in their
respective slots.

@ If a Monochrome Monitor is connected, make sure the
15-volt connector is attached to the correct board. (See
“Installing Monitors.”) Lo

e If a Color Monitor is connected, make sure the ac power cord
on the monitor is plugged in.

3-97



INSTALLATIONS

If jagged lines appear on the display:
® Make sure jumper A on the VDC is correctly installed.

® Make sure jumper C is set correctly. The correct setting
depends on the type of personal computer (Figure 3-51). For
the PC 6300, the jumper should be from 1 to 2.

If garbled display:
® Make sure jumper A on the VDC is correctly installed.

If applieation software indicates a wrong monitor is connected
(monochrome instead of color or vice versa):

® Make sure jumper A on the DEB is set correctly. Run the
“Customer” diagnostie, and it will show whether the system
is identifying the monitor as color or monochrome. If
“Customer” shows a monochrome system when a color
monitor is attached, then the monitor may be at fault.

If color bar pattern is not correct:

® Adjust the contrast and/or brightness controls on the
monitor. As on a color TV, these controls can seriously
affect the color displayed.
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If monochrome shades are not correct:

e Adjust the contrast and/or brightness controls on the
monitor.

If monitor does not display all colors or all monochrome shades:

® Make sure the monitor is plugged into the DEB. The
enhanced features are available only through the DEB
connector.

If an error message appears when SETUP.BAS is run:

® Reboot the system and try again. If the error persists, the
problem is one of the following:

a. The wrong version of GWBASIC is being used, reinstall
the new version. See “DEB Software Installation.”

b. The DEDRIVER.DEV has not been loaded correctly.
See “DEB Software Installation.”

¢. The CONFIG.SYS file has not been edited; or with disk
system, the wrong pathname in the CONFIG.SYS file
has been specified. See “DEB Software Installation.”

If the problem persists, there is a toll-free hotline to call
(1-800-922-0354).
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Installing the Mouse

Installing the Ball in the Mouse

1. Turn the mouse upside down to locate the ball housing
cover. Remove the cover by turning it counterclockwise
(Figure 3-53).

2. Insert the ball into its housing.

3. Replace the cover and secure it by turning it clockwise.

Note: The ball is designed to roll easily within its
housing.
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Figure 3-53. Mouse Housing
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Connecting the Mouse to the Computer
1. Turn off the power (if the power is not off already).

2. Locate the Keyboard Mouse Connector (mouse port) on the
back edge of the Keyboard (Figure 3-54).

3. Press the plug at the end of the mouse cable into the mouse
port.

4. Tighten the screws on the sides of the mouse plug.
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KEYBOARD

MOUSE
PORT

SMALL
EXPANSION
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Installing the Keyboard ROM

Opening the Keyboard
1. Turn off the power.
2. Turn the Keyboard upside down.

3. Release the latch nearest the Keyboard cable with a small
screwdriver while spreading apart the top and bottom halves
of the Keyboard. Proceed clockwise until all the latches
have been released (Figure 3-55).

~ | % ™

=

A\

\. v,

Figure 3-55. Unlocking Latches on the Keyboard

4. Remove the half of the Keyboard housing that is facing up.

°
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Removing Existing ROM Chip

Note: Remove existing ROM only if ROM present on
Keyboard is version 1.0 or below. ROMs 1.1 and above are
compatible with mouse.

1. Locate the existing 24-pin ROM chip to be replaced.

2. Carefully remove the chip by prying it up from its socket.

Installing New ROM Chip

1. Put on the wrist strap and connect to ground or touch the
metal chassis before picking up the ROM chip to release the
static electricity from your hand.

2. Align the ROM chip pins (A) with a socket (B) (Figure 3-56).
Make sure that the notch in the chip (C) is facing the same
direction as the other chips on the board. Push chip down
firmly to insert.
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Figure 3-56. Inserting ROM Chip into the Socket

3. Remove wrist strap (if wrist strap was used).

4. Replace Keyboard covers.
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Installing the Mouse Software

Before usihg the mouse for the first time, you must install the
mouse software. The procedure you follow depends on whether you
are using the Dual Diskette or the Hard Disk PC 6300.

Turn to the section of this documentation that explains how to
install the mouse software with the computer you are using.

Installing the Mouse Software With the Dual
Diskette Computer

You need to copy your DOS system diskette and the mouse driver
diskette onto one new diskette for a bootable mouse/system
diskette.

Note: If you already have a working copy of the DOS
system, place it in drive B and skip down to Step 6.

1. To begin, fdrmat the new diskette.
2. Copy the DOS files onto it with Steps 3 and 4.

3. ' Insert the DOS diskette into drive A and a new diskette into
drive B.
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When you see the (A>), type the command:

(format b:/s ]

Then press the RETURN key.
Remove your original DOS diskette from drive A.

Insert the Mouse Diskette into drive A.

* When you see the (A>), type the command:

(copy a:®.* b: I

Then press the RETURN key.

This.gives you a bootable mouse/system diskette that
activates the mouse every time you use it.

Remove the Mouse Diskette from drive A and store it as you
did your DOS diskette. The diskette in drive B is now a
bootable mouse/system diskette.
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Installing Mouse Software With the Hard Disk
Computer

You need to copy the Mouse Diskette onto the hard disk of the
computer. To do this, follow the procedures below.

1. Put the Mouse Diskette into drive A.

2. When you see the (A>), type the command:

Eopy a:*.* c: J

3. Or if you see (C>), type the command:

(copy a:*.* ¢t ]

Then press the RETURN key.

4. Remove the Mouse Diskette from drive A and store it as you
did your DOS diskette.
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SYSTEM INSTALLATION

The installation of the PC 6300 consists of connecting the
Keyboard and Display to the System Module. Before installing the
system, make sure that the site chosen meets all the requirements
listed at the beginning of this chapter.

1. Carefully set the System Module into place at the chosen
site.

2. Set the Display on the System Module or next to it.

3. Secure the Display cable to the Display Connector on the
rear panel (Figure 3-57).
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DISPLAY CABLE

POWER CABLE PLUGS HERE

CONNECTION

KEYBOARD CABLE COLOR MONITOR
CONNECTION POMER CABLE
CONNECTION -

Figure 3-57. Connecting Display to the Rear Panel

4. Place the Keyboard next to the System Module.
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5. Secure the Keyboard cable to the Keyboard Connector on
the rear panel (Figure 3-58).

Figure 3-58. Connecting the Keyboard to the Rear
Panel

3-112




INSTALLATIONS

6. Verify that the ON/OFF switch is in the OFF position.

7. Insert the female plug of the ac power cable into the power
inlet on the back panel of the System Module (Figure 3-59).

ON/OFF ]
SWITCH ]

Figure 3-59. Power Inlet on the Rear Panel

8. Connect the male plug of the ac power cable into the ac wall
outlet.
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Before turning the Power Switch ON, refer to Chapter 4 and
review the section “Resident Diagnostics.” After a good
understanding of the Resident Diagnostics has been obtained, refer
to the section “Applying Power to System.” If the Resident
Diagnostics pass, run the Customer Test Diagnostics in the
Automatic Mode to fully test the operation of the system. If the
system does not pass Resident Diagnostics, refer to Chapter 5 for
troubleshooting information. '

3-114




INSTALLATIONS

APPLYING POWER TO THE SYSTEM

When power is applied to the PC 6300, the 8086 CPU starts
program execution at EPROM address FFFF0. This address
contains a jump instruction to the initial program loading routine.
After the Power-On Bootstrap routine has completed, the Resident
Diagnostics are performed.

After the Resident Diagnostics have successfully completed, the
system makes an attempt to load the Operating System. The
Operating System can reside on either a Diskette or on a hard
disk. If the Operating System resides on a diskette, the diskette
must be inserted into MFD Unit A. If the Operating System
Diskette is inserted into MFD Unit A, the Operating System is
loaded automatically. If no diskette is present in MFD Unit A, the
system looks for a bootable Operating System on the HDU. If the
Operating System resides on the HDU, then the Operating System
Boot is automatic.

The following steps should be followed when powering up the
system for operation:

1. Turn the Display’s brightness control fully clockwise.

2. Turn the Power Switch ON.
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Messages similar to the following should be displayed:

Resident Diagnostics
Rev X.XX '
CPUC18086) Pass
ROM Module Pass

DMA Timer Pass

DMA Control Pass
interfupts Pass

XXX kb RAM Pass

RT Clock Pass

Fixed Disk: Not Present
Floppy A: Ready

- =)

At the end of the Resident Diagnostics, a short beep is
heard.

At this point, the system checks your disk drives. If a hard
disk is present, you receive a Ready message. If not, you
receive a Not Present message.

The system now checks floppy disk drive A. If a diskette is
in the drive, you receive a Ready message. If a diskette is
not in drive A, you receive a Not Ready message.

If the computer finds a diskette in drive A that it cannot
boot from, you will receive a Ready message and the error
message:

Non-System disk or disk error.
Replace and strike any key when ready
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7. If the following message is displayed:

Primary Boot-Strap...
Primary Boot-Strap DISK READ ERROR.
Primary-Boot-Strap...

check floppy disk drive A to insure that a diskette has been
installed and the latch is closed.

8. The Operating System is loaded as discussed in the previous
paragraphs, and the following is a sample of a typical
display.

AT&T Personal Computer 6300
Copyright (c) 1984 by AT:&T, all rights reserved

Compatibility Software
Copyright (c) 1984 by Phoenix Software Associates Ltd.

Microsoft MS-DOS Version 2.11
Copyright 1981,82,83 Microsoft Corp.

Command v. 2.11

A>

9. At this point, you should have received the MS-DOS prompt
(A>) or (C>). You can now verify that the Operating
System is loaded by entering the DIR command and listing
the contents of the diskette or HDU.
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DIAGNOSTICS

INTRODUCTION

The AT&T Personal Computer 6300 has three different levels of
diagnostic testing:

® Motherboard
® Memory
© Keyboard.

The Resident Diagnostics are the lowest level of tests that are
performed on the AT&T Personal Computer 6300. The tests are
automatically executed when power is applied to the system. The
purpose of the Resident Diagnostics is to assure a minimum
working level of the main modules in the system.

The next level of diagnostic testing is the Customer Test
Diagnostics. The Customer Test Diagnostics are stored on a
diagnostic diskette that is provided to the customer. The purpose
of these tests is to provide the customer with a set of
comprehensive tests to verify the correct operation of each module
in the AT&T Personal Computer 6300. These tests should be run:

@ On initial installation
@ After any maintenance work

® After adding any options.
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The highest level of diagnostic testing is the System Test
Diagnostics. The System Test Diagnostics are also stored on a
diagnostic diskette. The purpose of the System Test Diagnostics is
to provide service personnel with a flexible means of testing
failing/marginal modules and to verify that repaired modules are
operating correctly.

Note: The Menus driven by the diagnostics will use the
term Main Board instead of Motherboard.

.Although all versions of the System and Customer Test work with
all versions of the ROM BIOS and MS-DOS, the following
recommendations are made:

1. When testing a machine with ROM BIOS 1.21 (and earlier),
and MS-DOS 2.11 use System and Customer Test versions 2.05
and (earlier).

2. When testing a machine with ROM BIOS 1.43 (and later), use
System and Customer Test versions 3.18 (and later).

3. When testing a machine with a WD (Western Digital) HDU
Controller, use System and Customer Test versions 3.18 (and
later).

4. Use all System (Overlay Versions) Tests with MS-DOS 2.11 on
a 128-K machine.

4-6




DIAGNOSTICS

RESIDENT DIAGNOSTICS

The Resident Diagnostics are executed automatically each time the
AT&T Personal Computer 6300 is powered up or reset. These
programs reside in the Motherboard ROMs and test the basic
functionality of the main modules within the AT&T Personal
Computer 6300. In order to execute these programs, the 8284
8-MHz clock generator, the LS244 clock driver, the 8288 bus
controller, and a minimal subset of the CPUs (8086) instruction set
must be working. The two ROMs, as well as the data address and
control buses to the ROMs, must be functioning. The Display must
also be working for error reporting purposes.

It is recommended that service personnel go through the Resident
Diagnostics and then the Customer Test Diagnostics each time the
AT&T Personal Computer 6300 is serviced or an option is added to
it. The Resident Diagnostics perform short checks on the
following modules:

® Motherboard
® Mini-Floppy Disk (MFD) Unit
o Hard Disk Unit (HDU)

@ Small Expansion Box HDU.
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Operating Procedures
The Resident Diagnostics are executed as follows:

1. Turn the Display’s brightness and contrast knobs fully
clockwise.

2. Turn the power switch ON.

3. Keyboard lights (NUM LOCK and CAP LOCK) will blink
during the Boot-up Procedure.

4. The Floppy Resident Diagnostic Screen should look similar to
this:

o N
Resident Diagnostics

Rev X.XX

CPUC18086) Pass

ROM Module .Pass

DMA Timer Pass

DMA Control Pass
Interrupts Pass

XXX kb RAM Pass

RT Clock Pass

Fixed Disk: Not Present
Floppy A: Ready

4-8

‘4

49



=

)

DIAGNOSTICS

5. The HDU Diagnostic Screen should look similar to this:

Resident Diagnostics
Rev X.XX

cPUCiB08B) Pass
ROM Module Pass

DMA Timer Pass

DMA Control Pass

Interrupts Pass

XXX kb RAM Pass

RT Clock Pass

Fixed Disk: 1 Disk(a) Ready
Floppy A: Ready

6. A short beep is heard at the end of these tests.

7. If the Operating System resides on a diskette and the diskette
has not been inserted in the MFD Unit or the MFD Unit cannot
read the diskette, the following message is displayed:

Primary Boot-Strap...
Primary Boot-Strap DISK READ ERROR.
Primary Boaot-Strap...

You must insert the MS-DOS System Diskette and close the
drive door before the Operating System is loaded by the
bootstrap loader.

8. If the system has a HDU that contains a bootable Operatirg
System, the Operating System is booted from the HDU if the
system cannot boot from MFD Unit A.
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Test Descriptions

The following sequence is executed when the power switch is
turned ON or when the hardware RESET button is pressed.

1. The system reset vector at FFFF0 executes an unconditional
direct intersegment jump instruction to the 8086 CPU test.

2. The 8086 CPU test is performed. Interrupts are disabled.
First, the CPU’s status flags are tested using the
accumulator and the processor control and conditional
control transfer instruction classes. Second, the CPU’s

general and segment registers are tested with a test pattern.

Third, a typical instruction from each of the CPU’s data
transfer, arithmetie, logical, and string manipulation
instruction classes are tested. Fourth, a set of the CPU’s
addressing modes are tested on ROM. Fifth, the stack
segment and pointer registers are initialized to address the
ROM stack, and the call/return instructions are tested.
Testing the CPU’s software-interrupt instruction capability
is postponed until after the ROM and RAM modules have
been tested. The CPU’s hardware-interrupt diagnostics are
postponed until after the 8253 real-time clock channel, the
8041 Keyboard peripheral interface, and the 8259 interrupt
controller have been initialized and tested, because all three
are involved in the testing.

3. The Keyboard peripheral interface chip (8041 or 8741) is
programmed and initialized, the lights go off, and a beep is
heard.
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The Display Controller Board is programmed for
monochrome 80 by 25 text mode.

The parallel printer port and the display are used to report
the successful completion of each diagnostic test. The check
point bytes are not strobed to the parallel port, so that an
attached printer will not confuse the check point
information with actual printable data.

The parallel printer port and the display are sent

confirmation that the CPU test has been successful. If the
CPU test fails, an attempt is made to send a “CPU (i8086)
Fail” error message to the display, and the CPU is halted.

The ROM test is performed by caleulating a checksum. The
checksum, defined to be a byte addition of all the bytes in
the high and low ROM modules, is summed and compared to
zero.

The parallel printer port and the display are sent
confirmation that the ROM module test has passed. If the
ROM test fails, a “ROM Module Fail” error message is sent
to the display, indicating that the system diagnostic/boot-
strap ROM is faulty and the CPU is halted.
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10.

11.

12

The DMA counter of the 8253 Timer is tested. The DMA
controller is disabled while the 8253 Timer is initialized. The
timer counter associated with the DMA controller has its
registers and counting ability tested in the polled mode. The
DMA controller counter is left programmed with a zero
(maximal) count to prevent the timer interfering with the
8237 DMA controller test.

The parallel printer port and the display are sent
confirmation that the DMA counter of the 8253 Timer is
functional. If the DMA counter test fails, a “DMA Timer
Fail” error message is sent to the display, and the CPU is
halted.

The 8237 DMA controller is tested. The DMA controller is
cleared and its registers, as well as the 4-bit segment latch,
are tested with fixed test patterns. The 8253 timer for the
DMA controller is programmed with the proper count in
order to refresh the dynamic RAM. All three DMA
channels are programmed with the proper mode. In order to
test the functionality of the DMA controller, the status of
the memory refresh channel is checked for a request from
the timer, and the lowest bank of RAM is tested.

The parallel printer port and the display are sent
confirmation that the 8237 DMA Controller and the memory
refresh are functional. If the DMA Controller test fails, a
“DMA Control Fail” error message is sent to the display,
and the CPU is halted.
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13.

14.

15.

16.

17.

18.

Initialize RAM stack at top of lowest RAM bank.
Initialize dummy interrupt vectors in lowest RAM bank.

Determine the system configuration from the switch
settings. ‘

The 8259 Programmable Interrupt Controller and 8086 CPU
interrupt test is performed. Software interrupts are
generated by executing an INT HO directly and performing
a divide-by-zero operation. Also, the single-step,
nonmaskable, and breakpoint interrupts are tested. The
8086 CPU’s software interrupt service procedure is thus
tested. The 8259 Interrupt Controller is initialized. A test
pattern interrupt mask is written to and read back from the
8259. The 8259 is programmed with all interrupts masked
off. The 8086 CPU's interrupts are enabled.

The parallel printer port and the display are sent
confirmation that the 8259 Interrupt Controller and the
software interrupts are functional. If the interrupt test
fails, an “Interrupts Fail” error message is sent to the
display identifying the software/hardware interrupt failure,
and the CPU is halted.

The MM58174 Real-Time Clock test is performed. It is
assumed, at first, that the battery-powered Real-Time
Clock/Calendar chip is correctly programmed with a valid
user-selected time. The Real-Time clock is read, the valid
state saved, the chip’s time and data registers verified by
writing and reading, and then the valid time written back to
the chip. Next, the remaining two 8253 counters are
programmed and tested as in the 8253 DMA timer test
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19.

20.

21.

22,

above. Additionally, the 8259 Interrupt Controller’s
interrupt mask is enabled to allow a timer interrupt, so that
the 8086 CPU and the 8259 Interrupt Controller interrupt
service procedure is thus tested.

The parallel printer port and the display are sent
confirmation that the MM58174 Real-Time Clock/Calendar
chip is functional. If the 8253 clock fails to interrupt within
the acceptable time interval, an “RT Clock Fail” error
message specifying the reason for failure is sent to the
display, and the CPU is halted.

The interrupt vectors (including the nonmaskable interrupts
due to parity errors during the RAM module test) are
initialized for normal operation.

The RAM test is performed bank-by-bank based on the
system configuration. An address and fixed pattern test is
done. A nonmaskable interrupt occurring during this test
indicates that the memory parity circuitry has detected a
parity error.

The parallel printer port and the display are sent
confirmation that the RAM module is functional. The
display reports the successful completion of each bank test,
as it is tested. If a failure is detected, a “xxx kb RAM
Fail:cc:y000:zzzz:wwww:rrrr” error message is sent to the

display indicating the faulty location, and the CPU is halted.
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23.

24.

25.

The Fixed Drive and NEC765 Floppy Tests are performed
sequentially. The disk drive is initialized, and the disk drive
test is performed. Track zero, side zero is read on all ready
disk drives in the particular hardware disk drive
configuration. :

If a failure is detected on a ready drive, a “Floppy(A:) Not
Ready,” “Floppy(B:) Not Ready,” or “Fixed Disk Not Ready”
message is sent to the Display. Otherwise, you are informed
that the appropriate drive is Ready. This informs you that
the software recognizes that the drive is present from the
system configuration switches.

Control is transferred to the boot-strap loader that loads an
operating system from the ready floppy drive (A:) or from a
valid bootable partition on the fixed disk.

Error Messages

The Display is used to report Pass/Fail messages regarding
each test. The Resident Diagnostic error messages are listed

in Figure 4-1 along with a brief explanation of the message. For
a list of the action(s) to be taken when one of these messages is
received, refer to Chapter 5, “MAINTENANCE.”
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Figure 4-1. Resident Diagnostic Messages (Sheet 1 of 5)

DIAGNOSTIC MESSAGE

MEANING

CPU(i8086) Fail

Faulty CPU

ROM Module Fail

ROM failure

DMA Timer Fail

Timer Channel 1 failure

DMA Control Fail

Faulty DMA Controller

Interrupts Fail

Failure in software interrupts

Interrupt Fail HO

INT REQO from Timer Channel 0
not functioning

Interrupt Fail H1

INT REQ1 from Keyboard Controller
not functioning

Interrupt Fail H2

INT REQ2 from 1/0 Board not
functioning

Interrupt Fail H3

INT REQS from 1/0 Board
not functioning

Interrupt Fail H4

INT REQ4 from Serial Interface
not functioning

Interrupt Fail H5

INT REQ5 from 1/0 Board not
functioning (or HDU Controller)

Interrupt Fail HE

INT REQ6 from Floppy Disk Unit
Controller not functioning

Interrupt Fail H7

INT REQT from Parallel port
not functioning
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DIAGNOSTIC MESSAGE

MEANING

RT Clock Fail

MM58174 registers not functioning

RT Clock Fail:NR

8253 interrupt did not respond

RT Clock Fail:LO

8253 interrupt is out of specifi-
cation on the low end

RT Clock Fail:HI

8253 interrupt is out of specifi-
cation on the high end

Figure 4-1. Resident Diagnostic Messages (Sheet 2 of 5)

DIAGNOSTIC MESSAGE MEANING

Floppy (A:) Not Ready

Diskette not present or
faulty MFD Unit A

Fixed Disk Not Present Faulty HDU

Figure 4-1. Resident Diagnostic Messages (Sheet 3 of 5)
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DIAGNOSTIC MESSAGE

MEANING

nnn kb RAM Failice:y000:22zz:wwww:rrrr

RAM not Functional

nnn = last RAM bank tested (in decimal)

cc = RAM configuration
01 = 128-KB Total RAM
02 = 256-KB Total RAM
03 = 512-KB Total RAM
04 = 640-KB Total RAM

y = 128-KB bank with failure
1 = Bank 0 on Motherboard
2 = Bank 1 on Motherboard
3 = Bank 0 on Exp. Board
4 = Bank 1 on Exp. Board
5 = Bank 2 on Exp. Board
Bank 0.= 512 KB
Bank 1 = 128 KB

1 = Bank 0 on Motherboard
2 = Bank 0 on Motherboard
3 = Bank 0 on Motherboard
4 = Bank 0 on Motherboard
5 = Bank 1 on Motherboard

000 = segment of failure

zzzz = offset of failure

wwww = data that was written

rrrr = data that was read

Figure 4-1. Resident Diagnostic Messages (Sheet 4 of 5)
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DIAGNOSTIC MESSAGE MEANING
3
) : nnn kb RAM Fail:cc:y000:zzzzzwwww:rrrr | RAM not Functional
nnn = last RAM bank tested (in decimal).
ﬁ .

ce = RAM configuration
01 = 128-KB Total RAM
02 = 256-KB Total RAM
03 = 512-KB Total RAM
0 04 = 640-KB Total RAM
y = 128-KB bank with failure
1 = Bank 0 on Motherboard
2 = Bank 1 on Motherboard
=t 3 = Bank 0 on Exp. Board
4 = Bank 1 on Exp. Board
5 = Bank 2 on Exp. Board
Bank 0 = 128 KB
o, Bank 1 =512 KB
1 = Bank 0 on Motherboard
2 = Bank 1 on Motherboard
3 = Bank 1 on Motherboard
— 4 = Bank 1 on Motherboard
5 = Bank 1 on Motherboard
000 = segment of failure
zzzz = offset of failure
e wwww = data that was written
rrrr = data that was read

Figure 4-1. Resident Diagnostic Messages (Sheet 5 of 5)
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CUSTOMER TEST DIAGNOSTICS

The Customer Test is loaded from the diagnostic diskette that is
supplied to the customer. The purpose of the Customer Test
Diagnostics is to provide you with a set of tests to verify the
functionality of the AT&T Personal Computer 6300 modules. Each
test can be selected individually as needed. These tests include:-

Motherboard

Memory

Keyboard
Color/Monochrome Video System
Parallel Interface

Serial Interface

MFD

HDU and Controller
Parallel Printer

8087 Math Co-Processor
Video Option Board (DEB)
Second HDU and Controller.

These tests allow customers to gain a degree of confidence in the
correct operation of the system and discriminate between
hardware and software problems. In many cases, it will be
necessary for Service Personnel to perform the System Test
Diagnostics in order to confirm the customer’s diagnosis. An
explanation of error messages are provided at the end of this
chapter. For troubleshooting information associated with the
error messages, refer to Chapter 5, “MAINTENANCE.”

Note: It is recommended that you make a copy of your
Customer Test Diagnostic Diskette. Save the original as a
backup master. Use the copy as the working Customer Test
Diagnostic Diskette.
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Automatic Mode

Pressing y followed by the ENTER key places the test in the
Automatic Mode. A list of the systems hardware is displayed and
you are asked if the list is correct:

' =)
THE INSTALLED HARDWARE 1IS:

MAIN BOARD

XXX KB MEMORY (XXX = Total system RAM)

83 KEY KEYBOARD

XXXX VIDEO SYSTEM (XXXX = COLOR or MONOCHROME)
1 PARALLEL PORT(S)

1 SERIAL PORT(S) (USING 8250)

X 48 TP! FLOPPY DISK DRIVE(S) (X=1 or 2)

X HDU DRIVE AND CONTROLLER (X=10 or 20 MB)

DONAOAN & W

IS THE LIST OF HARDWARE CORRECT? (y = YES, n = NO)

After pressing y followed by the ENTER key (correct list), the
following message is displayed.

==> ATTENTION: SCRATCH DISKETTES MUST BE RE-FORMATTED BEFORE
USE BY YOUR OPERATING SYSTEM, USING YOUR OPERATING SYSTEM
FORMAT COMMAND.

PRESS ‘ENTER’ KEY TO CONTINUE - _

The previous message is to remind the user that scratch diskettes
formatted by the System or Customer Test using the Manual Mode
option 1 of MENU A are not actually MS-DOS formatted and are
to be used only for the execution of floppy disk tests.
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Note: The MS-DOS formatted diskettes can be used for
testing. After testing, all test scratch diskettes must be
reformatted under MS-DOS to operate.

" Insert a formatted diskette in the MFD Unit(s). After you have
inserted the formatted diskette(s) and pressed the ENTER key,
the tests start running in the automatic mode.

If you discover that the system hardware does not match the
hardware list, press the n key followed by the ENTER key. The
following message will be displayed:

ERROR - HARDWARE DOES NOT AGREE WITH CONFIGURATION TESTS

=> Record any difference(s) between the list of the Hardware
on the screen and the hardware that should be listed.
PROGRAM TERMINATED!!!

A>_

If the customer test does not list the correct hardware
configuration, proceed as follows:

1. Check DIP switches on Motherboard (see Appendix A).

2. Use system test to add a module to the configuration and then
test the module. '

3. Call “Hot-Line” at 1-800-922-0354.
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=
Manual Mode
P
! If you pressed the n key followed by the ENTER key, the
Customer Test is placed into the Manual Mode and MENU A is
~ displayed.
= MENU A
The purpose of MENU A is to provide you access to the various
- Testing Options.
-~ TESTING OPTIONS
0 - EXECUTE TESTS ONCE
1 - FORMAT SCRATCH DISKETTE
2 2 - EXIT DIAGNOSTICS PROGRAM
ENTER DESIRED ACTION - _
-
Pressing the 0 key followed by the ENTER key takes you to
MENU B where the list of installed hardware is displayed. You
) must verify that the list of installed hardware is correct. If you
indicate that the list is correct, you are taken to MENU C where
either all tests or specific tests are run once.
o
Pressing the 1 key followed by the ENTER key takes you to
MENU D which is the format seratch diskette menu.
=)
2
. 4-25
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Pressing the 2 key followed by the ENTER key takes you back to
the Operating System and the MS-DOS prompt is displayed. To
reenter the diagnostic routines, you have to input customer
followed by the ENTER key.

MENU B

The purpose of MENU B is to verify that the system has the
correct system configuration prior to performing any tests. A
menu similar to the one shown below is displayed after you have
pressed the key, O followed by the ENTER key at the end of
MENU A:

pr—

THE INSTALLED HARDWARE IS:

MAIN BOARD

XXX KB MEMORY (XXX = Total System RAM)

83 KEY KEYBOARD

XXXX VIDEQ SYSTEM (XXXX = COLOR or MONOCHROME)
1 PARALLEL PORT(S)

1 SERIAL PORT(S)

X 48 TP! FLOPPY DISK DRIVE(S) (X=1 or 2)

X HDU DRIVE AND CONTROLLER (X=10 or 20 MB)

v LONIOL DLW
'R I T I I |

1o

THE ‘LIST OF HARDWARE CORRECT? (y = YES, n = ND)

If you press the y key followed by the ENTER key, MENU C is
displayed. In MENU C, you must indicate if ail hardware is to be
tested or if specific hardware is to be tested.
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M
it
If you press the 0 key followed by the ENTER key, the following
bl is displayed:
- INSERT DISKETTE DRIVE A:
PRESS ‘ENTER’ KEY TG CONTINUE - _
P
After you press the ENTER key, the following will appear:
-~
FORMATTING.... FORMAT COMPLETE
~ PRESS ‘ENTER’ KEY TO CONTINUE - _
o] If you press the 1 key followed by the ENTER key, the following
is displayed:
&
' INSERT DISKETTE DRIVE B:
PRESS ‘ENTER’ KEY TO CONTINUE - _
PR
- After you press the ENTER key, the following will appear:
FORMATTING. ... FORMAT COMPLETE
=
PRESS ‘ENTER’ KEY TO CONTINUE - _
]
) 4-27
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If you press the n key followed by the ENTER key, the following
will be displayed:

ERROR - HARDWARE DOES NOT AGREE WITH CONFIGURATION TESTS

=> Record any difference(s) between the list of the Hardware
on the screen and the hardware that should be present.
PROGRAM TERMINATED! !

A>_

If the above error message is displayed, the System Test
Diagnostics can be used to add hardware to the list.

MENUC

The purpose of MENU C is to give you the option of testing all of
the installed hardware or specific modules.

MENU C looks like this:

-
1 - MAIN BOARD W

3 - XXX KB MEMORY (XXX = Total System RAM)

4 - 83 KEY KEYBOARD

§ - XXXX VIDEO SYSTEM (XXXX = COLOR or MONOCHROME)

6 - 1 PARALLEL PORT(S)

7 - 1 SERIAL PORT(S) (USING 8250)

8 - X 48 TPI FLOPPY DISK DRIVE(S) (X=1 or 2)

9 - X HDU DRIVE AND CONTROLLER (X=10 or 20 MB)

To tast all listed hardware, press the ENTER key only.

To test individual hardware functions, entar the desired test

number{s), with spaces between the numbers, and then press

the ENTER key.

-
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You can select the hardware to be tested by entering the
corresponding numbers, separated by spaces. To select all the
hardware, press just the ENTER key.

The following message is displayed prior to performing the tests:

[PAUSE ON ERROR? (y = YES, n = NO) ]

It is recommended that you press the y key so that the test will
not continue if an error occurs.

MENU D

After pressing the 1 key followed by the ENTER key at the end
of MENU A, the following will be displayed:

==) ATTENTION: SCRATCH DISKETTES MUST BE RE-FORMATTED BEFORE
USE BY YOUR OPERATING SYSTEM, USING YOUR OPERATING SYSTEM
FORMAT COMMAND.

PRESS ‘ENTER‘ KEY TO CONTINUE - _

The previous message is to remind the user that scratch diskettes
formatted by the System or Customer Test using the Manual Mode
option 1 of MENU A are not actually MS-DOS formatted, and are
to be used only for the execution of floppy disk tests.
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Note: The MS-DOS formatted diskettes can be used for
testing. After testing, all test scratch diskettes must be
reformatted under MS-DOS to operate.

When the ENTER key is pressed to continue, the following is
displayed:

SELECT DISKETTE DRIVE:

0 - drive ‘A’
1 - drive ’B’
ENTER DESIRED ACTION - _

If you press the O key followed by the ENTER key, the following
is displayed:

INSERT DISKETTE DRIVE A:

PRESS ‘ENTER’ KEY TO CONTINUE - _

After you press the ENTER key, the following will appear:

FORMATTING.... FORMAT COMPLETE

PRESS ‘ENTER’ KEY TO CONTINUE - _
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If you press the 1 key followed by the ENTER key, the following
is displayed:

INSERT DISKETTE DRIVE B:

PRESS ‘*ENTER’ KEY TO CONTINUE - _

After you press the ENTER key, the following will appear:

FORMATTING.... FORMAT COMPLETE

PRESS ‘ENTER’ KEY TO CONTINUE - _
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Test Descriptions

The following paragraphs briefly describe the tests performed
during Customer Test Diagnostics.

Motherboard Test

The Motherboard test checks the following:

e CPU

e Large Scale Integration (LSI) Chips
e ROM

@ Speaker Test.

In the CPU test, all of the addressing modes and instruction
classes performed in the Power-Up Diagnostics are tested again in
a more complete manner. A test of the CPU registers is also
performed. This test checks each register for storage ability and
pattern sensitivity. This is accomplished by testing with many
different fixed patterns, using shifts and rotates, loads and
exchanges. '
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The LSI test checks the functionality of the following integrated
circuits:

8250 Communication Chip
8253 Timer ‘

8237 DMA Controller

8259 Interrupt Controller
58174 Real-Time Clock
8041 Keyboard Controller
765 Floppy Disk Controller.

The ROM Test is performed by calculating a checksum. The
checksum, defined to be a byte addition of all the bytes in the high
and low ROM modules, is summed and compared to zero.

The speaker test puts out tones of 50, 100, 200, 400, 800, 1600, 3200,
and 6400 hertz.

Memory Test

The Memory test performs the following tests consecutively:

Addressing Test
Fixed Pattern Test.

Addressing Test: This test writes into each memory
location its address. The memory is then checked to verify
the addresses. This test is then repeated, writing the
complement of the address into each memory location.
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Fixed Pattern Test: This test checks one memory block
at a time (16 KB) by writing to each memory location the

. current test pattern and immediately verifying the pattern.
The test cycles through all of the memory 24 times, using a
different pattern each time. The 24 patterns in hexadecimal
format are: AAAA, FFFF, 0000, 5555, 0101, 0202, 0404, 0808,
1010, 2020, 4040, 8080, FEFE, FDFD, FBFB, F7F7, EFEF,
DFDF, BFBF, TF7F, FF00, 00FF, AA55, 55AA.

Keyboard Test

The Keyboard internal hardware is first tested, and then a graphic
representation of the Keyboard layout is displayed. This layout is
used to manually test the individual keys. The LEDs on the
keyboard should blink while the keyboard hardware is being
tested. During this phase, the test is capable of detecting and
locating stuck keys. A stuck key is located by means of the scan
code displayed in the error messages (see error messages for
Keyboard test 400). The next phase of the test consists of
manually testing each key on the keyboard. The proper operation
is indicated on the displayed keyboard layout. If any key does not
function properly, you are asked to press ctrl and O (numeric key
pad 0) and the error message is then displayed. If the test was
successful, you are asked to press ctrl and 1 (numeric key pad 1)
to proceed with other tests.
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Video System Test
The Video System Test performs the following tests:

Hardware Test

Monitor Test Patterns

Character Set

Color Bars / Grey Scale

80 by 25 Alphanumerics, Character Attributes
80 by 25 Alphanumeriecs, Paging

40 by 25 Alphanumerics, Paging

640 by 400 Graphics, 2 Colors

640 by 200 Graphics, 2 Colors

320 by 200 Graphics, 4 Colors.

Hardware: Tests the hardware of the Display Unit and Display
Controller.

Monitor Test Patterns: Displays the test patterns on the
screen so that proper alignment of the screen can be checked. The
test patterns include an alignment grid and a screen display full of
“H’S”. . I =

Character Set: Checks the Display Controllers ROM by writing
all available characters to the screen.

Color Bars / Gray Scale: Checks the different colors or shades
of grey or green phosphorous Displays, as the case may be. The
various colors are: Black, Blue, Red, Magenta, Green, Cyan, Brown,
White, Dark Grey, Light Blue, Light Red, Light Magenta, Light
Green, Light Cyan, Yellow, and Intense White.
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80 by 25 Alphanumerics, Character Attributes: Checks the
Display Controllers logic for normal intensity, reverse, underline,
blinking, reverse-blinking, underline-blinking, high-intensity,
underline high-intensity, and blinking high-intensity modes.

80 by 25 Alphanumerics, Paging: Exercises the addressing
circuitry from the display controller chip to display controller
memory using the 80 by 25 mode.

40 by 25 Alphanumerics, Paging: Exercises the addressing
circuitry from the display controller chip to display controller
memory using the 40 by 25 mode.

640 by 400 Graphics, 2 Color: Exercises the 640 by 400
graphics mode using two colors.

640 by 200 Graphics, 2 Color: Exercises the 640 by 200
graphics mode using two colors.

320 by 200 Graphics, 4 Color: Exercises the 320 by 200
- graphics mode using four colors.

Parallel Port Test

This test checks the path to the Parallel interface.
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Serial Port(s) Test

The Serial Port(s) test checks the Serial interface.

48 TPI Floppy Disk Test

The user is asked to insert a formatted MS-DOS seratch diskette
in the drive(s). The diskette(s) must be formatted in an MS-DOS
environment using the format utility (format a: or format b:).
The following tests are then carried out:

® Sequential Write :
® Sequential Read and Data Check.

Sequential Write: This test writes a test pattern to the diskette
starting with the outermost track and continuing to the innermost
track.

Sequential Read and Data Check: This test reads the
diskette starting with the outermost track and continuing to the

- innermost track. 3
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HDU Drive and Controller Test
The HDU Drive and Controller test checks the following:

® Drive Ready Test

o Testing HDU Controller

® Testing HDU Drive

® Seek Test on HDU

e Verifying HDU Surface

o Write to HDU Test Cylinder

® Read and Check Data on HDU Test Cylinder.

Drive Ready Test: The drive ready test assures that the hard
disk drive is ready. If the drive is not ready in 15 to 17 seconds, an
error message is displayed.

Testing HDU Controller: This test checks the HDU Controller
board. This test writes, reads, and verifies all possible data to the
ports that allow both writes and reads.

Testing HDU Drive: This test checks the hardware of the
HDU itself. '

Seek Test: The first seek is to the last cylinder, the second seek
is to the first cylinder, the third seek is to the last cylinder - 1, the
fourth seek is to the first cylinder + 1, and so on.
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Verifying HDU Surface: This test verifies each track of the
HDU and searches for bad tracks.

Write to HDU Test Cylinder: This test writes information to
the HDU test cylinder.

Read and Check Data on HDU Test Cylinder: This test
reads information off the test cylinder. The test then checks to see
if the information read to the HDU was the same information that
was written in the previous test.

Parallel Printer Test

This option tests the printer connected to the parallel port of the
system. The tests initializes the printer which prints out a
complete character set. You must compare the printout to the
following display.
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8087 Math Co-Processor

If the system configuration switches indicate that the 8087
Numeric Data Processor is present, then the 8087 test is
performed. The 8087 test involves doing initializations to the 8087
and making sure they all pass.

Mouse Test

If you choose the Mouse Test, the following menu is displayed:

MOUSE TESTS:
" 0 - RETURN TO MAIN MENU

1 - GRAPHIC MODE

2 - TEXT MODE

10 - RUN ALL OF THE ABOVE TESTS

ENTER SELECTIONCS):_

You may run a specific test by pressing the appropriate key
followed by the ENTER key. Or, you may run all the tests by
typing 10, followed by the ENTER key.

0 - RETURN TO MAIN MENU: Returns to the Main Menu
(Menu A).

1 - GRAPHIC MODE: The graphic mode test asks you to
position the cursor in certain boxes located on the screen. This
checks to see if the Mouse is working correctly.

1-41



DIAGNOSTICS

2 - TEXT MODE: The text mode test asks you to position the
cursor over four different numbers that are located on the screen,
and then press the appropriate button.

8530 Test

This test checks channels A and B of the Z8530 serial interface.
The same serial loopback used for the 8250 may be used for
complete testing of this port.

Video Option Board Test (DEB [Display
Enhancement Board])

The Video Option Board can be tested with the System Test by
using option “23” from the “MENU C.” This option appears in
“MENU C” only when the Video Option Board is present.

Note: Option 23 will NOT be displayed if the Video Option
Board is not present or is improperly installed.
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After giving the choice for the “PAUSE ON ERROR?” question,
the System Test displays the following menu listing all tests
available for the Video Option Board:

RETURN TO MAIN MENU

MEMORY TEST

TRANSPARENT MODE

TEXT WITH 400 LINE GRAPHICS

TEXT WITH 200 LINE GRAPHICS

400 LINE GRAPHICS, 4 BIT PLANES, FULL LUT
REDUCED LUT TEST C(LITTLEBIT)

NNHEWN O
] ] (] [} ] ) 1

10 - RUN ALL OF THE ABOVE TESTS

Specific tests can be run by entering the option number followed
by the ENTER key, or all tests may be run by entering the value
“10” followed by the ENTER key.

Note: Tests 3 and 4 must be run with the contrast control
set to approximately midrange. This is necessary in order
to distinguish between lines that.are blinking from low
light to high light.

A detailed description with specific screens can be found in the
“MAINTENANCE” Section (Chapter 5). The following is a brief
description of the test performed by each of the MENU options.
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1 - MEMORY TEST: No error should occur during this test. If
any error does occur, reject the DEB.

Note: The “Diagnostic Utility” will write data to the
default drive. MFD default drives must have a formatted
(write unprotected) diskette installed.

2 - OPTION BOARD TRANSPARENT MODE: This test
displays a framed full screen with three lines. If any additional
random character and/or blocks are displayed, reject the board.

3 - TEXT WITH 400-LINE GRAPHICS: This test produces a
screen with 8 lines, each exercising a different video feature. The
monitor contrast control must be set to midrange. Each line
describes its appearance. If the description and the actual
appearance do not agree, reject the board.

4 - TEXT WITH 200-LINE GRAPHICS: This test is similar to
the 400-line graphies test and displays the same seif-explanatory
messages. The monitor contrast control must be set to midrange.

5 - 400-LINE GRAPHICS, 4-BIT PLANES, FULL LUT:
This test verifies the proper performance of several screen
capabilities. Several lines containing self-explanatory messages
are displayed on the screen, each testing a different feature.

6 - REDUCED LUT TEST (LITTLEBIT): Three seif-
explanatory messages are displayed for this test.

Approval of the question asked on the screen redisplays the main
screen options. Selection “0” then summarizes the results on the
screen in a set of messages.
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2nd HDU Drive and Controller Test
The HDU Drive and Controller test checks the following;

® Drive Ready Test

® Test HDU Controller

® Test HDU Drive

® Seek Test on HDU

o Verify HDU Surface

® Write to HDU Test Cylinder

® Read and Check Data on HDU Test Cylinder.

Drive Ready Test: The drive ready test assures that the hard
disk drive is ready. If the drive is not ready in 15 to 17 seconds, an
error message is displayed.

HDU Controller Test: This test checks the HDU Controller
board. This test writes, reads, and verifies all possible data to the
ports that allow both writes and reads.

HDU Drive Test: This test checks the hardware of the HDU
itself. .

Seek Test: The first seek is to the last cylinder, the second seek
is to the first cylinder, the third seek is to the last cylinder - 1, the
fourth seek is to the first cylinder + 1, and so on.

Verifying HDU Surface: This test verifies each track of the
HDU and searches for bad tracks.

4-45



DIAGNOSTICS

Write to HDU Test Cylinder: This test writes information to
the HDU test cylinder.

Read and Check Data on HDU Test Cylinder: This test
reads information off the test cylinder. The test then checks to see
if the information read to the HDU was the same information that
was written in the previous test.

4-46




DIAGNOSTICS

SYSTEM TEST DIAGNOSTICS

The System Test Diagnostics are loaded from a diagnostic diskette.
These tests are designed to enable Service Personnel to identify
failing/marginal modules and verify the modules correct operation
after repairs have been made. Service personnel can select specific
tests to run, depending on the nature of the errors that are
reported. A list of the error messages that may be received is
located at the end of this chapter. For troubleshooting
information associated with the error messages, refer to Chapter 5,
“MAINTENANCE.” -

Note: It is recommended that you make a copy of your
System Test Diagnostic Diskette. Save the original as a
backup master. Use the copy as the working System Test
Diagnostic Diskette. Make sure the copy is not write
protected.

Loading System Test -
The System Test Diagnostics is loaded as follows:

1. Insert the MS-DOS System Diskette into MFD Unit A and
close the drive door.

2. Turn the System Module power switch ON.

3. After the Resident Diagnostics have successfully been
completed, verify that the Operating System has been
loaded.

4. Remove the MS-DOS System Diskette from MFD Unit A.
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5. Insert the System Test Diskette into MFD Unit A and close
the drive door.

6. Load the System Test Diagnostics by entering:

[A)system(CR)

7. When the diagnostics have been loaded, MENU A will
appear on the screen.

Operating Procedures

MENU A

When the System Diagnostics are loaded, MENU A appears and
your screen should look like this:

ro—

#*¢ SYSTEM TEST PROGRAM *¢*
VERSION X.XX
TESTING OPTIONS

- EXECUTE TESTS ONCE
- EXECUTE TESTS MULTIPLE TIMES
- ERROR LOGGING UTILITIES
- FORMAT SCRATCH DISKETTE
- EXIT DIAGNOSTICS PROGRAM

ER DESIRED ACTION - _

ADLWN = O

EN
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Pressing the 0 key, followed by the ENTER key, takes you to
MENU B where the list of installed hardware is displayed. You
must verify that the list of installed hardware is correct.

Pressing the 1 key, followed by the ENTER key, takes you to
MENU B where the list of installed hardware is displayed. Then
you must verify that the list of installed hardware is correct.

Pressing the 2 key, followed by the ENTER key, takes you to
MENU E where the Error Logging Utilities are displayed.

Pressing the 3 key, followed by the ENTER key, takes you to
MENU F where you will be able to format a diskette without
exiting the diagnosties.

Pressing the 4 key, followed by the ENTER key, takes you back to
the Operating System.
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MENU B

After indicating if the tests were to be run one or more times,
MENU B appears and your screen should look similar to the
following typical example. The actual screen display is determined
by the machine configuration. |

o ™)
1 - MAIN BOARD
3 - XXX KB MEMORY (XXX = total system RAM)
4 - 83 KEY KEYBOARD
§ - XXXX VIDED SYSTEM (XXXX = COLOR or MONOCHROME)
6 - PARALLEL PORT(S)
7 - SERIAL PORT(S) C(USING 8250)
8 - X 48TPI FLOPPY DISK DRIVE(S) (X=1 or 2)
9 - X MB HDU DRIVE AND CONTROLLER (X=10 or 20 MB)
IS THE LIST OF HARDWARE CORRECT? (‘y’ = YES, ‘n’ = NO)
, _J

If you press the y key, followed by the ENTER key, you are taken
to MENU D. In MENU D, you must indicate if all hardware is to
be tested or if specific modules are to be tested.

If you press the n key, followed by the ENTER key, the following
message is displayed:

ERROR -~ HARDWARE DOES NOT AGREE WITH CONFIGURATION TESTS
DO YOU WANT TO ADD ANY HARDWARE TO THE LIST ? (’y’= YES,'n’= NO)

If you press the n key, followed by the ENTER key, MENU D is
displayed. If the y key is pressed, followed by the ENTER key,
you are taken to MENU C.
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MENUC

The purpose of MENU C is to provide Service Personnel with the
ability to add hardware to the list shown in MENU B. MENU C
looks like this:

HARDWARE QOPTIONS THAT CAN BE ADDED TO LIST:

9 - 10 MB HDU DRIVE AND CONTROLLER
10 - PARALLEL PRINTER (LPT1:)
18 - 8087 MATH COPROCESSOR
21 - 1 SERIAL PORT (USING 8530)
23 - VIDEO QPTION BOARD
24 - XX HARD DISK AND CONTROLLER
To add all of the listed hardware, press the ENTER
key only.
To add individual hardware function(s), enter the desired
number(s), with spaces between the numbers, and then press
the ENTER key. .

k J

You can, thus, add items from the Hardware Options List. After
having done this, MENU B (plus added hardware) is again
displayed, and you are asked if the list of hardware is correct.
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MENU D

The purpose of MENU D is to allow you the option of testing all of
the installed hardware or specific modules. If you choose to test
the hardware multiple times, MENU D prompts you to indicate the
number of times (loops) the hardware is to be tested. This is
helpful if the customer is experiencing intermittent faults.

After you indicate if the tests are to be performed once or multiple
times, MENU D is displayed:

- 1
1 - MAIN BOARD
3 - XXX KB MEMORY (XXX = total system RAM)
4 - 83 KEY KEYBOARD
§ - XXXX VIDED SYSTEM (XXXX = COLOR or MONOCHROME)
6 - 1 PARALLEL PORT(S)
7 - 1 SERIAL PORT(S) C(USING 8250)
8 - X 48TPI FLOPPY DISK DRIVE(S) (X=1 or 2)
9 - X MB HDU DRIVE AND CONTROLLER (X=10 or 20 MB)

To test all listed hardware, press the ENTER key only.

To test individual hardware functions, enter the desired test
number(s), with spaces between the numbers, and then press
the ENTER key. 3

The hardware to be tested is selected by entering the
corresponding numbers, separated by spaces. To select all the
hardware, press just the ENTER key.
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If you pressed the 1 key (EXECUTE TESTS MULTIPLE TIMES)
at the end of MENU A, the following is displayed after MENU D is
displayed:

ENTER THE NUMBER OF TEST LODOPS TO RUN -
(PRESS JUST THE ‘ENTER’ KEY FOR INFINITE LOOPS)

Regardless of which option you selected at the end of MENU A,
the following message is displayed prior to performing the tests:

PAUSE ON ERROR? C(’y’ = YES, ‘n’ = NO)

It is recommended that you press the y key so that the test will
not continue if an error occurs.

Depending on the test(s) selected, additional menus may be
displayed. These menus are discussed in the section Test
Descriptions.
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MENUE

The purpose of MENU E, Error Logging Utilities, is to provide you
with a means of recording diagnostic errors. MENU E appears
when the 2 key is pressed followed by the ENTER key at the end
of MENU A. MENU E looks like this:

ERROR LOGGING UTILITIES

- INITIALIZE ERROR LOG
- DISPLAY ERROR LOG

- STOP ERROR LOG

- SET TIME TO 00:00:00

- DISPLAY TIME

- EXIT (TO TEST QPTIONS MENU]
ER DESIRED ACTION - _

T A SIS

If you press the O key, followed by the ENTER key, an error log
is initialized that records the failures detected by diagnostic tests.
You must choose which device will be used in recording errors
from the following menu:

e ™

CURRENT LOGGING DEVICE = nul:

CHOOSE ERROR OUTPUT DEVICE:

0 - DISK
1 - PARALLEL PRINTER (PRN:)
2 - SERIAL PORT CAUX:)
3 - NO CHANGE
ENTER DESIRED ACTION - _
{ D
/
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If you press the O key followed by the ENTER key, the following
menu is displayed for the selection of the specific disk:

~

SELECT ERROR LOG DRIVE:

drive ‘A’
drive ‘B’
drive ‘C’
DESIRED ACTION - _

o

0
1
2
ENTE

When you select a drive to be used as the logging device, the
system attempts to create a file called error.log. If an MFD Unit
is specified, the write-protect tab must not be present on the
diskette used. However, care must be taken if the floppy disk tests
are to be run because the contents of the diskette may be erased.

If you press the 1 key, followed by the ENTER key, the list of
logged failures is displayed from the diskette or hard disk.

If you press the 2 key, followed by the ENTER key, error logging
is stopped. s -

If you press the 3 key, followed by the ENTER key, a 24-hour
timer is initialized at 00:00:00.

If you press the 4 key, followed by the ENTER key, the current
value of the 24-hour timer is displayed.

If you press the 5 key, followed by the ENTER key, you are taken
to the Test Options Menu, MENU A.
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MENUF

The purpose of MENU F is to provide you with a means of
recording diagnostic error information. The following is displayed
when the 3 key and the ENTER key are pressed at the end of
MENU A.

== ATTENTION: SCRATCH DISKETTES MUST BE RE-FORMATTED BEFORE
USE BY YOUR OPERATING SYSTEM, USING YOUR OPERATING SYSTEM
FORMAT COMMAND.

PRESS ‘ENTER‘ KEY TQ CONTINUE - _

The previous message is to remind the user that scratch diskettes
formatted by the System or Customer Test using option 1 of
MENU A are not actually MS-DOS formatted and are to be used
only for the execution of floppy disk tests.

Note: The MS-DOS formatted Diskettes can be used for
testing. After testing, all test seratch diskettes must be
reformatted under MS-DOS to operate.
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When the ENTER key is pressed to continue, the following
display MENU F appears:

SELECT DISKETTE DRIVE:

0 - drive ‘A’
1 - drive ‘B’
ENTER DESIRED ACTION -

If you press the O key, followed by the ENTER key, the following
is displayed:

INSERT DISKETTE DRIVE A:

After you press the ENTER key, the following will appear:

FORMATTING.... FORMAT COMPLETE

PRESS ‘ENTER‘ KEY TO CONTINUE -
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If you press the 1 key, followed by the ENTER key, the following
is displayed:

INSERT DISKETTE DRIVE B:

PRESS ‘ENTER/ KEY TO CONTINUE - _

After you press the ENTER key, the following will appear:

FORMATTING.... FORMAT COMPLETE

PRESS ‘ENTER’ KEY TO CONTINUE - _

Test Descriptions

The following paragraphs briefly describe the tests performed
during the System Test Diagnostics.

Motherboard Test
The Motherboard test checks the following:

e CPU

e Large Scale Integration (LSI) Chips
e ROM

o Speaker.
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In the CPU test, all of the addressing modes and instruction
classes performed in the Resident Diagnostics are tested again in a
more complete manner. A test of the CPU registers is also
performed. This test checks each register for storage ability and
pattern sensitivity, by testing with many different fixed patterns,
using shifts and rotates, loads and exchanges.

In the LSI test, the diagnostics check the functionality of the
following integrated circuits:

8250 Communication Chip
8253 Timer

8237 DMA Controller

8259 Interrupt Controller
58174 Real-Time Clock
8041 Keyboard Controller
765 Floppy Disk Controller.

When the Timer is being tested, audible tones are generated that
can be heard coming from the speaker on the Motherboard.

The ROM test is performed by caleulating a checksum. The
checksum, defined to be a byte addition of all the bytes in the high
and low ROM modules, is summed and compared to zero.

The speaker test puts out tones of 50, 100, 200, 400, 800, 1600, 3200,
and 6400 hertz.
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Memory Test

If you chose to run the Memory Test, the following menu is
displayed: ‘

p—

MEMORY TEST SELECTIONS:

0 - RETURN TO MAIN MENU
- ADDRESSING TEST
- FIXED PATTERN TEST
- MARCHING PATTERN TEST
- MOVING INVERSION TEST
- BUS NOISE TEST
- REFRESH TEST

OnNd WM -

- RUN ALL OF THE ABOVE TESTS

~

ENTER SELECTION(S):_

You may choose to run specific tests by pressing the appropriate
key(s) (separated by spaces) followed by the ENTER key. You
may run all of the tests by pressing the 7 key, followed by the
ENTER key. Tests 2, 3, and 4 take a few minutes to complete.
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Addressing Test: This test writes into each memory location
its address. The memory is then checked to verify the addresses.
This test is then repeated, writing the complement of the address
into each memory location.

Fixed Pattern Test: This test writes to each memory location
the current test pattern and immediately verifies the pattern. The
test cycles through all of the memory 24 times, using a different
pattern each time. The 24 patterns in hexadecimal format are:
AAAA, FFFF, 0000, 5555, 0101, 0202, 0404, 0808, 1010, 2020, 4040,
8080, FEFE, FDFD, FBFB, F7F7, EFEF, DFDF, BFBF, 7F7F,
FF00, 00FF, AAS55, and 55AA.

Marching Pattern Test: The same 24 patterns used in the
fixed pattern test are used in this test. The memory is first filled
with the first pattern. Starting at the beginning of memory, the
pattern is read and verified, and then the complement of the
pattern is written into the cell and verified. The test then goes to
the next cell and repeats the same process until the end-of-memory
is reached. When the end-of-memory is reached, the test starts
backwards verifying the pattern, complementing it, storing it, and
verifying it. This is repeated for each cell until the beginning
location is reached. This process is repeated for all 24 patterns.
All of the memory is written and read 96 times in this test.

Moving Inversion Test: This test uses a complex algorithm in
that a field of zero bits is inverted and then reinverted again with
each pass. This process is repeated using address steps, which
with each pass are multiplied by two. This test is run first with a
forward sequence and then a backward sequence. The main
characteristics of this algorithm are that each write is written
between two read actions, and that the addresses are generated in
different increments and directions.
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Bus Noise Test: This test exercises the memory address and
data buses. This test fills the memory with a pattern and then
checks it. This is repeated using all 24 fixed patterns. This entire
sequence is then repeated 8 times. :

Refresh Test: This test first writes a zero pattern to all banks
under test. The test then delays 10 seconds and verifies that all
memory locations still contain the zero pattern. This is repeated
using an FFFF pattern. This test verifies that the RAM memory
is being correctly refreshed by the display circuitry.

Parity Circuit Test: This test checks the parity generation and
checking circuitry. It has not yet been included in the System Test
Diagnosties.

Keyboard Test

The Keyboard internal hardware is first tested and then a graphic
representation of the Keyboard layout is displayed. This layout
display is used to manually test the individual keys. The LEDs on
the keyboard will blink while the keyboard is being tested. During
this phase, the test is capable of detecting and locating stuck keys.
A stuck key is located by means of the scan code displayed in the
error messages (see error messages for Keyboard test 400). The
next phase of the test consists of manually testing each key on the
keyboard. Proper operation is indicated on the displayed keyboard.
If any key does not function properly, you are asked to press
CTRL and O (numeric key pad 0), and the error message is then
displayed. If the test was successful, you are asked to press CTRL
and 1 (numeric key pad 1) to proceed with other tests. The
keyboard display test is only run if you choose to execute each test
only once in MENU A.
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Video System Test

If you choose to perform the Video System Test, the following
menu is displayed:

- ™\
MONOCHROME VIDEQ TEST SELECTIONS ARE:

RETURN TO MAIN MENU

HARDWARE

MONITOR TEST PATTERNS

CHARACTER SET

GREY SCALE

CHARACTER ATTRIBUTES, 80 BY 25 ALPHANUMERICS
PAGING, 80 BY 25 ALPHANUMERICS, 8 PAGES
PAGING, 40 BY 25 ALPHANUMERICS, 16 PAGES
640 BY 400 GRAPHICS, 2 COLOR

640 BY 200 GRAPHICS, 2 COLGOR

320 BY 200 GRAPHICS, 4 COLOR

28001 MODE MONITOR TEST (Note)

RUN ALL OF THE ABOVE TESTS

LI S R S B B }

WONONDLWN O

ENTER SELECTIONCS):_

. >

Note: Option 12 is removed for System Test 3.18 or higher.

You may run sf)eéific tests by pressing the appropriate key,
followed by the ENTER key. You may run all tests by typing 20,
followed by the ENTER key.

1 - HARDWARE: Tests the hardware of the Display and
Display Controller.
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Memory Disk Transfer is also performed during this phase.
This particular routine creates a file on drive A. Because of this,
a formatted nonwrite-protected disk must be present in
drive A. This may be a nonwrite-protected copy of the
system test or the scratch diskette used for the floppy tests.

If this test is used with a write-protected diskette in drive A,
either of the following messages appear.

[NRITE PROTECT ERROR WRITING DRIVE A: }
|ABURT, RETRY, IGNORE? ]

Note: On ABORT, you will return to the operating
system.
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The DMA Memory Transfer Test takes data from the video
controller’s memory and transfers it to a file that is created on
drive A. The size of this file depends on the available disk memory
space. The maximum size is 16 KB and the minimum size is 1 KB.
If less than 1 KB of disk space is available, the following error
message is displayed: ‘

--- NO ERRORS IN VIDEO HARDWARE TEST ---

EXECUTION OF MEMORY/DISK TRANSFER TEST NOT POSSIBLE,
THE DISK IS FULL.

PRESS ‘ENTER’ KEY TO CONTINUE -

A floppy disk file is created from data in the Video Controller
Memory by DMA transfer. The contents of the disk file is then
compared to the Video Controller Memory, see Customer and
System Test Error Messages.

2 - Monitor Test Patterns: Test patterns are displayed on the
screen so that proper alignment of the screen can be checked. The
test patterns include-an alignment grid and a screen display full of
“H,S".

3 - Character Set: Checks the Display Controllers ROM by
writing all available charaecters to the sereen.

4 - Gray Scale: Checks the different colors or shades of grey or
green phosphorous displays, as the case may be. The various
colors are: Black, Blue, Red, Magenta, Green, Cyan, Brown, White,
Dark Grey, Light Blue, Light Red, Light Magenta, Light Green,
Light Cyan, Yellow, and Intense White.
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5 - Character Attributes, 80 by 25 Alphanumerics: Checks
the Display Controllers logic for normal intensity, reverse,
underline, blinking, reverse blinking, underline blinking, high-
intensity, underline high-intensity, and blinking high-intensity
modes.

6 - Paging, 80 by 25 Alphanumerics, 8 Pages: Exercises the
addressing circuitry from the Display Controller chip to Display
Controller memory using the 80 by 25 mode. ’

7 - Paging, 40 by 25 Alphanumerics, 16 Pages: Exercises
the addressing circuitry from the Display Controller chip to
Display Controller memory using the 40 by 25 mode.

8 - 640 by 400 Graphics, 2 Color: Exercises the 640 by 400
graphics mode using two colors.

9 - 640 by 200 Graphics, 2 Color: Exercises the 640 by 200
graphics mode using two colors.

10 - 320 by 200 Graphics, 4 Color: Exercises the 320 by 200
graphies mode using four colors. ' '
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Parallel Port Test

If you select the Parallel Port Test, you are asked if a printer is
connected to the parallel port. This test will check up to four
ports.

s [IS A PRINTER CONNECTED TO THE PARALLEL PORT? (’y’= YES,’n’= NO) ]

If you pressed key y, followed by the ENTER key, the test is
performed as if a printer was connected to the port. If you press
key n, followed by the ENTER key, you are asked if the loopback
jumper is installed:

[[S THE PARALLEL PORT LOOPBACK JUMPER INSTALLED?(’y’=YES,’n’=N0) * ]

The loopback jumper connects the outputs of the printer port to
the inputs and connects the various handshake signals. This test
writes all 256 binary patterns to the output port and reads the
input port after each output to verify the correct operation. The
handshake signals are implicitly tested.
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The parallel loopback jumper is a male 25-pin connector that fits
into the parallel port on the rear panel of the System Module. The
loopback jumper is wired as follows (Figure 4-2):

Pin 1 (-STROBE) to Pin 13 (SELECT)
Pin 2 (PTDO) to Pin 15 (-ERROR)
Pin 10 (-ACK) to Pin 16 (-INIT) )
Pin 11 (BUSY) to Pin 18 (GND)

Pin 12 (PE) to Pin 14 (-AUTOFDX)

Oj(BOOOOOOOOO
O 1 fs % 17 18 19 20 21 22 23|24]as O
0] ????900@00

2 8 9 p 11 12 1

Figure 4-2. Parallel Loopback Jumper
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Serial Port(s) Test (Using 8250)

The serial port(s) test may be carried out with or without a
loopback jumper. This test will check up to two serial ports (using
8250). You are asked if a loopback jumper is connected:

[IS THE SERIAL PORT LOOPBACK JUMPER INSTALLED? (‘y’= YES,’n’= NO) ]

The loopback jumper connects the following pins (Figure 4-3):

Pin 1 (PRGND)
Pin 2 (TXD)
Pin 4 (RTS)
Pin 6 (DSR)
Pin 11 (-TCLD)
Pin 15 (TC)
Pin 18 (RCLD)

to
to
to
to
to
to
to

Pin 7 (GND)

Pin 3 (RXD) .

Pin 5 (CTS) to Pin 8 (DCD)
Pin 20 (DTR)

Pin 22 (RI)

Pin 17 (RC) to Pin 23 (DTR)
Pin 25 (-RCLD)
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O 4 15 18 17 18{18 20 21 23 24 25

oe—ee—é—o?&g 0O Q OO0

2 3 4 5 8 9 [0 ft 12 13
1 13

“oboodloboodod\"
of O

"Figure 4-3. Serial Loopback Jumper
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48 TPI Floppy Disk Test

If you choose to perform the Floppy Disk Test, the following is
displayed: -

TEST 800 - 48TPl FLOPPY DISK DRIVE(S)

NUMBER OF RETRIES ON DISKETTE ERROR? (0 to 5)
ENTER DESIRED ACTION - _

Since many errors that occur on floppy disk drives are
intermittent, you may specify the number of retries by pressing
the appropriate key (0 to 5), followed by the ENTER key. The
next menu is then displayed:

~—

CHOOSE DRIVE(S) TO TEST:

0 - drive ‘A’

1 - drive B’

2 - drive ‘A’ and ‘B’
ENTER DESIRED ACTION -~ _

\,
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After you press the appropriate key followed by the ENTER key,
the floppy disk option menu is displayed:

- ™
MFD UNIT TEST SELECTION:

RETURN TO MAIN MENU
SEQUENTIAL WRITE

SEQUENTIAL READ

FUNNEL READ AND DATA COMPARE
VERIFY DISKETTE

RANDOM READ

ALL OF THE ABOVE TESTS

anaxwn =0
[ T T I )

- WRITE PROTECT TEST
- HEAD ALIGNMENT

[+ JRN]

After selecting the options, you are asked to insert a formatted
scratch diskette. The diskette must be formatted in an MS-DOS
environment, using the format utility (format a: or format b:).

The following is a description of the tests performed by each
MENU option.:

1 - SEQUENTIAL WRITE: This test writes to all sectors of a
formatted diskette (previously formatted by the option “FORMAT
SCRATCH DISKETTE”). The first byte of each sector contains
the track number, the second byte contains the sector number, the
third byte contains the head number. The remainder of each
record is filled with a sample pattern. The sample pattern used is
00h, FFh, B6h, D9h. From D9h on, the remainder of each sector is
filled with repeated byte patterns.
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2 - SEQUENTIAL READ: This test reads all the tracks on the
diskette, sector by sector. The tracks are read incrementally with
an interleaving factor of 3. '

3 - FUNNEL READ AND DATA COMPARE: This test
reads all the tracks sector-by-sector, and compares each track with
the WRITE SEQUENTIAL sample pattern.

4 - VERIFY DISKETTE: This test is the same as the
sequential read test except it does not transfer data to the memory
and no data comparisons take place.

5 - RANDOM READ: In this test, sector 1, head 0 of a random
track, is read and the data checked. This is repeated for
200 tracks.

7 - WRITE PROTECT: This test operates the write-protect
mechanism on the disk drive. In this test, sector 1, head 0 on

track 39, will be read into the buffer first. An attempt is made to
write over the same sector. Any error except a write-protect error
is counted as a soft error and will be retried for the specified
number of times. It is considered a write-protect error (hard
error) if no error is found. If there is a write-protect error, the
sector is read for a second time and the data is checked for any
possible change. Any change is considered a hard error.

8 - HEAD ALIGNMENT: The purpose of the head alignment
test is to position the heads over prerecorded alignment tracks on
an alignment diskette. To allow operator flexibility, the program
will ask for the desired track number, then verify the track.
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MB HDU Drive and Controller Test

If you test the HDU and Controller, the following menu appears:

TEST 800 - X MB HDU DRIVE AND CONTROLLER (X=10 or 20 MB)
NUMBER OF RETRIES ON HDU ERROR? (0 to S)
ENTER DESIRED ACTION - _

Since many errors that occur on HDUs are intermittent, you may
specify the number of retries by pressing the appropriate key

(0 to 5), followed by the ENTER key. The HDU option menu is
then displayed. The HDU menu looks similar to:

-
HDU TEST SELECTIONS:

0 - RETURN TO MAIN MENU

1 - DRIVE READY TEST

2 =~ CONTROLLER HARDWARE

3 - DRIVE HARDWARE

4 - SEEK TEST

S - VERIFY SURFACE

6 - TEST CYLINDER READ/WRITE

7 - DATA PATTERN TEST

8 - FUNNEL TEST

9 - AGING TEST

10 - FULL EXERCISER

11 - WRITE & VERIFY SURFACE

12 - LOW LEVEL FORMAT

13 - SHIP THE UNIT

14 - DISPLAY BAD TRACK TABLE

1S - FORMAT BAD TRACKS

16 - RUN ALL OF THE ABOVE TESTS
ENTER SELECTION(S):_
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0 - RETURN TO MAIN MENU: Returns to the Main Menu—
MENU A.

1 - DRIVE READY TEST: The drive ready test checks the
drive ready circuitry of the HDU. If the drive is not ready in 15 to
17 secopds, a Time Out error message is displayed.

2 - CONTROLLER HARDWARE: This test checks the hard
disk controller board. This test writes, reads, and verifies all
possible data to the ports that allow both writes and reads.

3 - DRIVE HARDWARE: This test checks the hardware of the
hard disk drive itself.

4 - SEEK TEST: The first seek is to the last eylinder, the second
seek is to the first eylinder, the third seek is to the last cylinder -1,
the fourth seek is to the first eylinder +1, and so on. i

5 - VERIFY SURFACE: This test verifies the surface of the
HDU, taking into account the contents of the bad block list.

6 - TEST CYLINDER READ/WRITE: This test writes data to
track 305 of the HDU, then reads and verifies the data.

7 - DATA PATTERN TEST: This Test Will Erase All Files
on the Disk. The pattern test writes all cylinders with a data
pattern, and then verifies that pattern. The disk is written from
the first cylinder to the last cylinder. This sequence is then
repeated from the last cylinder to the first.
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8 - FUNNEL TEST: This Test Will Erase All Files on the
Disk. The funnel test writes an incrementing pattern (first three
bytes are usually the cylinder, head, and sector) to the disk. The
pattern of the write, read, and verify is, however, different. Each
cylinder/surface is written one sector at a time. The sectors are
written in the following manner: start sector, last sector, start
sector +1, last sector -1, and so on down to the center sector. The
surface pointer is then incremented and the process repeated until
all eylinders have been tested in this manner.

9 - AGING TEST: This Test Will Erase All Files on the
Disk. The aging test is a very long test. The sectors are written
and verified individually. Then all sectors previously written are
read and verified.

10 - FULL EXERCISER: This Test Will Erase All Files on
the Disk. The full exerciser test performs tests 1 through 7
repeatedly.

11 - WRITE & VERIFY SURFACE: This Test Will Erase
All Files on the Disk. This test writes once as per the data
pattern test and then performs the read/verify function of the
data pattern test. It also produces the bad block list.

12 - LOW LEVEL FORMAT: This Test Will Erase All
Files on the Disk. This test sets up the sectors and their
addresses to provide the hard disk controller with information
about the drive during the initial setup.
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13 - SHIP THE UNIT: This is actually not a test for the HDU.
It is a software routine that sets the heads of the HDU in an
unused track at the end of the disk. This reduces the possibility of
the disk being'damaged when the unit is transported from one

location to another. This subroutine can also be found on the
MS-DOS disk.

14 - DISPLAY BAD TRACK TABLE: This test checks to see
if there are any bad tracks on the HDU and puts them in a table.

15 - FORMAT BAD TRACKS: This Test Will Erase All
Files on the Disk. This test finds bad tracks and marks them as
bad tracks in the BTT.

16 - RUN ALL OF THE ABOVE TESTS: This Test Will
Erase All Files on the Disk. This test runs tests 1 to 13,
inclusively.

8087 Math Co-Processor

If the system configuration switches indicate that the

8087 Numeric Data Processor is present, then the 8087 test is
performed. The 8087 test involves doing initializations to the
processor and making sure they all pass.

Parallel Printer Test

This option tests the printer connected to the parallel port of the
system. The test initializes the printer which prints out a
complete character set. Compare your printout to the following.
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14894 ()*+,-./0123456789: ; < > ?@ABCDEFGHI JKLMNOPQRSTUVWXYZ [—] " Tabcdefghijk
"H#$%& ()*+, - . /0123456789: ; <=> ?7QABCDEFGHI JKLMNOPQRSTUVWXYZ[] * Tabcdefghi jkl
#$%&’ ()*+,-./0123456789: ; < >7@ABCDEFGHIJKLMNOPQRSTUVWXYZf\.A Tabcdefghijklm
$G&’ ()°+, -./0123456789: ; < > ?@ABCDEFGHT JKLMNOPQRSTUVWXYZ [—] * _ Tabcdefghi jklmn
%' ()*+,-./0123456789: ; < > 2@ABCDEFGHI JKLMNOPQRSTUVWXYZ [—] ~ _ Tabedefghi jklmno
& ()*+,-./0123456789: ; ( > ?@ABCDEFGHI JKLMNOPQRSTUVWXYZ[—] "~ _ Tabcedefghi jk1mnop
"()*+,-./0123456789: ; ¢<=)>?@QABCDEFGHI JKLMNOPQRSTUVWXYZ[—] " _ Tabcdefghi jklmnopq
()*+,-./0123456789: ; i<a => ?QABCDEFGHIJKLMNOPQRSTUVWXYZ[~]* “ahcdefghi jklmnopqr
)*+,-./0123456789: ; < >2@ABCDEFGHT JKLMNOPQRSTUVWXYZ [—] * Tabedefghi jklmnopqrs
*+,-./0123456789: (=>9@ABCDEFGHIJKLMNOPQRSTUVNXYZt\J* Tabcdefghi jklmnopqrst
+,-./0123456789: ; < > ?@ABCDEFGHIJKLMNOPQRSTUVWXYZ [-] " Tabcdefghi jklmnopqrstu
.- .10123456789: ; ¢=>?@QABCDEFGHIJKLMNOPQRSTUVWXYZ[—] * Tabcdefghi jklmnopgrstuv
-./0123456789:; < > ?@ABCDEFGHI JKLMNOPQRSTUVWXYZ [] * _ Tabedefghi jklmnopqrstuvw
.1/0123456789: ; < => ?QABCDEFGHI JKLMNOPQRSTUVWXYZ[~]* ’abcdefghl]klmnopqrstuvwx

TEST 1000 - PARALLEL PRINTER (LPT1:)

IS THE PRINTOUT CORRECT? (y = YES, n = NO) :

(7]"#$%&'()‘+,-./0123456789 ; <=>?@ABCDEFGHI JKLMNOPQRSTUVWXYZ [—] ~ 'abcdefgh;;\

1
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Mouse Test

If you choose the Mouse Test, the following menu is displayed:

MOUSE TESTS:

RETURN TO MAIN MENU
GRAPHIC MODE
TEXT MODE

N -o
[

10 - RUN ALL OF THE ABOVE TESTS

ENTER SELECTIONCS):

You may run a specific test by pressing the appropriate key
followed by the ENTER key. Or, you may run all the tests by
typing 10, followed by the ENTER key.

0 - RETURN TO MAIN MENU: Returns to the Main
Menu—MENTU A.

1 - GRAPHIC MODE: The graphic mode test asks you to
position the cursor in certain boxes located on the screen. This
checks to see if the Mouse is working correctly.

2 - TEXT MODE: The text mode test asks you to position the
cursor over four different numbers that are located on the screen,
and then press the appropriate button.
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8530 Test

This test checks channels A and B of the Z8530 serial interface.
The same serial loopback used for the 8250 may be used for
complete testing of this port.

Video Option Board Test [Display Enhancement
Board (DEB)]

The Video Option Board can be tested with the System Test by
using option “23” from the “MENU C” options. This option
appears in “MENU C” only when the Video Option Board is
present.

Note: Option 23 will NOT be displayed if the Video Option
Board is not present or is improperly installed.

After giving the choice for the “PAUSE ON ERROR?” question,
the System Test displays the following menu listing all tests
available for the Video Option Board:

RETURN TO MAIN MENU

MEMORY TEST

TRANSPARENT MODE

TEXT WITH 400 LINE GRAPHICS

TEXT WITH 200 LINE GRAPHICS

400 LINE GRAPHICS, 4 BIT PLANES, FULL LUT
REDUCED LUT TEST (LITTLEBIT)

NUHEWND O
[ I T T I B ]

10 - RUN ALL OF THE ABOVE TESTS
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Specific tests can be run by entering the option number, followed
by the ENTER key, or all tests may be run by entering the value
“10”, followed by the ENTER key.

Note: Tests 3 and 4 must be run with the contrast control
set to approximately midrange. This is necessary to
distinguish between lines that are blinking from low light
to high light.

A detailed description with specific screens can be found in the
“MAINTENANCE” Section of Chapter 5. The following is a brief
description of the test performed by each of the MENU options.

1 - MEMORY TEST: No error should occur during this test. If
any error does occur, reject the DEB.

Note: The “Diagnostic Utility” 'will write data on the
default drive. MFD default drives must have a formatted
(write unprotected) diskette installed.

2 - TRANSPARENT MODE: This test displays a framed full
screen with three lines. If any additional random character and/or
blocks are displayed, reject the board.

3 - TEXT WITH 400 LINE GRAPHICS: This test produces a
screen with 8 lines, each exercising a different video feature. (The
monitor contrast control must be set to midrange.) Each line
describes its appearance. If the description and the actual
appearance do not agree, reject the board.
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4 - TEXT WITH 200 LINE GRAPHICS: This test is similar
to the 400 Line Graphics test and displays the same self-
explanatory messages. (The monitor contrast control must be set
to midrange.)

5 - 400 LINE GRAPHICS, 4 BIT PLANES, FULL
LUT: This option verifies the proper performance of several
screen capabilities. Several lines containing self-explanatory
messages are displayed on the screen, each testing a different
feature.

6 - REDUCED LUT TEST (LITTLEBIT): Three self-
explanatory messages are displayed for this test.

Approval of the question asked on the screen redisplays the main
screen options. Selection “0” then summarizes the results on the
screen in a set of messages. '
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2nd HDU Drive and Controller Test

If you test the HDU and Controller, the following menu appears:

TEST 2400 - X MB HDU DRIVE AND CONTROLLER (X=10 or 20 MB)
NUMBER OF RETRIES ON HDU ERROR? (0 to S5)
ENTER DESIRED ACTION -~ _

Since many errors that occur on HDUs are intermittent, you may
specify the number of retries by pressing the appropriate key

(0 to 5), followed by the ENTER key. The HDU option menu is
then displayed. The HDU menu looks similar to:

HDU TEST SELECTIONS:

- RETURN TO MAIN MENU
- DRIVE READY TEST

2 - CONTROLLER HARDWARE
3 - DRIVE HARDWARE

4 - SEEK TEST

S - VERIFY SURFACE

6 - TEST CYLINDER READ/WRITE
7

8

2

- O

- DATA PATTERN TEST

- FUNNEL TEST

- AGING TEST
10 - FULL EXERCISER
11 - WRITE & VERIFY SURFACE
12 - LOW LEVEL FORMAT
13 - SHIP THE UNIT
14 - DISPLAY BAD TRACK TABLE
15 - FORMAT BAD TRACKS

16 - RUN ALL OF THE ABOVE TESTS

ENTER SELECTIONCS):_
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0 - RETURN TO MAIN MENU: Returns to the Main Menu—
MENU A.

1 - DRIVE READY TEST: The drive ready test checks the
drive ready circuitry of the HDU. If the drive is not ready in 15 to
17 seconds, a Time Out error message is displayed.

2 . CONTROLLER HARDWARE: This test checks the hard
disk controller board. This test writes, reads, and verifies all
possible data to the ports that allow both writes and reads.

3 - DRIVE HARDWARE: This test checks the hardware of the
hard disk drive itself.

4 - SEEK TEST: The first seek is to the last cylinder, the second
seek is to the first cylinder, the third seek is to the last cylinder -1,
the fourth seek is to the first cylinder +1, and so on.

5 - VERIFY SURFACE: This test verifies the surface of the
HDU, taking into account the contents of the bad block list.

6 - TEST CYLINDER READ/WRITE: This test writes data to
track 305 of the HDU, then reads and verifies the data.

7 - DATA PATTERN TEST: This Test Will Erase All Files
on the Disk. The pattern test writes all cylinders with a data
pattern, and then verifies that pattern. The disk is written from
the first cylinder to the last cylinder. This sequence is then
repeated from the last cylinder to the first.
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8 - FUNNEL TEST: This Test Will Erase All Files on the
Disk. The funnel test writes an incrementing pattern (first three
bytes are usually the cylinder, head, and sector) to the disk. The
pattern of the write, read, and verify is, however, different. Each
cylinder/surface is written one sector at a time. The sectors are
written in the following manner: start sector, last sector, start
sector + 1, last sector - 1, and so on down to the center sector. The
surface pointer is then incremented and the process repeated until
all cylinders have been tested in this manner.

9 - AGING TEST: This Test Will Erase All Files on the
Disk. The aging test is a very long test. The sectors are written
and verified individually. Then all sectors previously written are
read and verified.

10 - FULL EXERCISER: This Test Will Erase All Files on
the Disk. The full exerciser test performs tests 1 through 7
repeatedly. ;

11 - WRITE & VERIFY SURFACE: This Test Will Erase
All Files on the Disk. This test writes once as per the data
pattern test and then performs the read/verify function of the

" data pattern test. It also produces the bad block list.

12 - LOW LEVEL FORMAT: This Test Will Erase All
Files on the Disk. This test sets up the sectors and their
addresses to provide the hard disk controller with information
about the drive during the initial setup.
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13 - SHIP THE UNIT: This is actually not a test for the HDU.
It is a software routine that sets the heads of the HDU in an
unused track at the end of the disk. This reduces the possibility of
the disk being damaged when the unit is transported from one
location to another. This subroutine can also be found .on the
MS-DOS disk.

14 - DISPLAY BAD TRACK TABLE: This test checks to see
if there are any bad tracks on the HDU and puts them in a table.

15 - FORMAT BAD TRACKS: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>