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1.1 T1800 Features

The ToshibaT1800 isone of the lightest and most advanced portable computers available.
Utilizing advanced technology and high speed components, the T1800 offers excellent display
legibility, battery operationand IBM PC/AT compatibility.

The T1800 system unit consists of thefollowing features:

0]
0]

An 80386SX-20 32-bit microprocessor, operating at 20 MHz or 10 MHz.

Standard Random Access Memory (RAM) capacity is2MB. Optional 2,4 or 8
MB expansion cards can beinstalled , thus expanding RAM memory to a maxi-
mum of 10 MB.

An optional 80387SX-20 Numeric DataProcessor (NDP) can beinstalled in the
built-in socket located on the bottom of the T1800.

A highresolution, fully adjustable Liquid Crystal Display (LCD) iscomposed of
640 horizontal and 480 vertical pixelsand displays 25 lines of standard text 80
characterswide. The LCD displays 64 levelsof gray (at aresolution of 320x200)
and supportsthe VGA functions.

The 3.5-inch internal Floppy Disk Drive (FDD) supports both 1.44 MB Double-
sided, High-density, Double-track (2HD) and 720 KB Double-sided, Double-
density, Double-track (2DD) floppy disk.

Theintegrated 2.5-inch 40 or 60 MB Hard Disk Drive (HDD) provides nonvola-
tile storagefor software and data.

An 82/84-key keyboard hasfull-sized keys, anumeric key pad overlay, cursor and
page control. The keyboard supports software that usesthe industry standard
101/102-key keyboard.

The universal auto-sensing AC adapter supplies power to operate the T1800 and
rechargesitsbatteries. It can operate from arange of 100 to 240 volts. Optional
power cords support various countries AC outlet configurations.

A PS/2 mouse connector islocated on the right side of the T1800.

Serial devices can be connected to the T1800's standard 9-pin, RS-232-C seria
port.

One sel ectabl e Centronics-compatible parallel port connectsthe T1800 to optional
parallel devices.

The Toshiba AutoResume feature stores the T1800's data in backup RAM and
configuration when the power isturned off.

The Real Time Clock (RTC) IC chip and battery continuously update the data and
time and keep the system configuration even when the T1800 power is off.

The T1800 has aten key pad interface connector that can be connected to an
external ten key pad.



The T1800 Personal Computer isshown in Figure 1-1. The system configurationisshownin
Figurel-2.

Figure1-1 T1800 personal computer

Figure 1-2 Systemunit configuration



1.2 The System Unit Block Diagram

Figure 1-3isablock diagram of T1800 system unit.

Figure 1-3 Block diagram
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The T1800 system board diagrammed in Figure 1-3 is composed of the following major

components:

0]
0]

0

80386SX-20 CPU
Socket for an optional 80387SX-20 Numeric Data Processor (NDP)

Memories

Standard RAM: 2 MB
BIOS ROM: 128 KB (96 KB are used)

ThisROM containsthelnitial Reliability Test (IRT), the
Basic Input/Output System (BIOS), and video BIOS.

Backup RAM: 32 KB
Video RAM: 256 KB
Optional memory cards expand memory to amaximum of 10 MB.

Super integration (SI) T9901 chip containsthe following components:

» Two Direct Memory Access Controllers (DMACs): 82C37A
» Two Programmablelnterrupt Controllers (PICs): 82C59A

* OneProgrammableInterval Timer (PIT): 82C54

* One Seria Input/Output controller (SIO): TC8570

* One Floppy Disk Controller (FDC): TC8565

* OneVariable Frequency Oscillator (VFO): TC8568

* Onelnput/Output Controller

* Onelnput/Output Driver

System Controller Gate Array

Thisgatearray hasfollowing circuits:
Memory controller
Buscontroller
Busdriver
Address decoder

Thefollowing Oscillators (OSC):

* 40.0 MHz OSC (X1) isused for the CPU.

» 14.7456 MHz OSC (X5) is used for the COM.

* 1431818 MHz OSC (X2) isused for the KBC.

e 24 MHz OSC (X6) is used for the FDC and VFO.

» 32.768 KHz OSC (X7) isused for the RTC.

» 28.322 MHz OSC (X3), and 25.175 MHz OSC (X4) are used for the video.

One keyboard Controller (KBC): M37452M4

One Real Time Clock (RTC): MC146818AF
VGA controller
ThisVGA controller includesthe Digital Analog Controller (DAC).



1.3 The 3.5-inch Floppy Disk Drive

The T1800 3.5-inch Floppy Disk Drive (FDD) isathin, high performance, reliable drive that
supports 720K B (formatted ) 2DD and 1.44 MB (formatted) 3.5 inch floppy disk.

The T1800 FDD isshownin Figure 1-4. Specificationsfor the FDD are described in Table 1-1.

Figure 1-4 3.5-inch FDD

Table1-1 3.5-inch FDD specifications

Item 2-MB mode 1-MB mode
Storage capacity (KB)

Unformatted 2,000 1,000

Formatted 1,474 737
Number of heads 2 2
Number of cylinders 80 80
Access time (ms)

Track to track 3 3

Average 181 181

Head settling time 15 15
Recording track density (tpi) 135 135
Data transfer rate (Kbps) 500 250
Rotation speed (rpm) 300 300
Recording method Modified Frequency Modulation (MFM)
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1.4 The 2.5-inch Hard Disk Drive

The T1800's40MB or 60MB (formatted) Hard Disk Drive (HDD) are arandom access

nonvolatile storage device. They haveanon-removal 2.5-inch magnetic disk and mini-
winchester type magnetic heads.

The T1800 HDD isshownin Figure 1-5. Specificationsfor the HDD are described in
Table1-2.

Figure1-5 2.5-inchHDD

Table1-2 2.5-inch HDD specifications

ltem 40 MB 60MB
MK1122FC CP-2064

Storage Capacity (MB)

Formatted 43.0 64.0
Number of disks 1 2
Dataheads 2 4
Data surfaces 2 4
Track per surface 615 823
Sectors per track 43 (+1) 38(+1)
Bytes per sector 512 512
Access time (ms)

Track to track 5 5

Average 23 19

Maximum 40 40
Rotation speed (rpm) 3,200 3,486
Data transfer rate (bps)

To/from buffer 50 M 45M
Interleave 1:1 11
Recording method 1-7RLL 2-7RLL/1-7RLL

1-10



1.5 The Keyboard

The 82-Key (USA) or 84-K ey (European) keyboard is mounted on the T1800's system unit.
Thekeyboard is connected to the keyboard controller on the system board through 19-pin flat
cables. Thekeyboard isshown in Figure 1-6.

See Appendix E for optional keyboard configurations.

Figure 1-6 Keyboard
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1.6 The Sidelit Liquid Crystal Display

The Sidelit Liquid Crystal Display (LCD) containsa L CD module, a Fluorescent Lamp (FL),
and aFL inverter board.

16.1 LCD Module

The T1800 Sidelit LCD supports 640x 480 pixelswith Video Graphics Array (VGA) and a
64-level gray (at aresolution of 320x200).

The LCD receivesvertical and horizontal synchronizing signals, 8-bit datasignals (4-bit upper
datasignal, 4-bit lower datasignal), and shift clock for datatransmission from the VGA
Controller. All signalsare CMOS-level compatible.

Thesidelit LCD isshown in Figure 1-7. Specificationsfor the LCD are described in Table 1-3.

Figure1-7 Sdelit LCD

Table 1-3 Sdelit LCD specifications

Item Specifications
Number of dots (dots) 640 x480
Dotdimension (mm) 0.27(W)x0.27(H)
Dot pitch (mm) 0.30(W) x0.30(H)
Display area (mm) 196.0(W) x147.6(H)
Contrast 171
FL current (mA) 5.0 (Fix)
FL frequency (KHz) 40
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1.6.2 FL Inverter Board

The Fluorescent Lamp (FL) Inverter Board supplies high frequency current needed to

illuminatethe LCD'sfluorescent lamp.

TheFL inverter board is shown in Figure 1-8 and the specificationsfor FL Inverter are

describedin Table 1-4.

Figure 1-8 FL Inverter board

Table 1-4 FL inverter specifications

Item Specifications
Input Voltage V) 5(DC)
Power (W) 1.7
Output Voltage V) 950 (rms)
Current (mA) 5.0(rms)
Frequency (KHz) 40 kHz
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1.7 Power Supply Board

The power supply board suppliesfour voltagesto the T1800 system board. The T1800 power
supply board has one microprocessor and it operates at 500 KHz.

The power supply board containsthe following functions:
1. Determinesif the AC adapter or battery is connected to the computer.
2 Detects DC output and circuit malfunctions.
3. Controlsthe LED indicator panel and speaker.
4

Turnsthe battery charging system on and off and detectsafully charged
battery.

o

Determinesif the power can be turned on and off.
6.  Providesmore accurate detection of alow battery.

7. Calculatestheremaining battery capacity.

Figure 1-9 Power supply board

Table 1-5 Power supply board output rating

DC Regulation Maximum
ltems voltage tolerance current
V) (%0) (MA)
System logic, HDC, HDD (VvCC) +5 5 2,700
FDD, SidelitLCD
Backup RAM (RAMV) +4.7 5 400
RS-232-C (VDD) +12 5 25
RS-232-C (VEE) -9 +15 60
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Troubleshooting Procedures




2-2



Contents

21 T1800 TroUBIESNOOLING ...eeeiuveieiiieeiiiee ettt re e e 2-5
2.2 Troubleshooting FIOWChAIT ............ooiiii e 2-6
2.3 Power Supply Board Troubleshooting Procedures............cceeeeciveeeiiciiee e 2-8
24 System Board Troubleshooting ProCeAUIES ...........cocueeiieieiiieeeriee e 2-10
25 Floppy Disk Drive Troubleshooting ProCedures .............ooueeeiieeiiiee e 2-16
2.6 Hard Disk Drive Troubleshooting ProCedUIES ...........occeveiiieriieee e 2-19
2.7 Keyboard Troubleshooting ProCeAUIES.............eeeiiiieiiiiecieeeee e 2-23
2.8 Display Troubleshooting Procedures............oovee i 2-24
Tables

Table2-1 Printer pOrt LED €ITOr SLALUS .......cccveviiiiieiiiie ettt 2-13
Table2-2 Floppy disk drive error code and SEatUS.........coocveeeiiieririee e 2-17
Table2-3 Hard disk drive error code and StatUS...........ooueeieeiiierie e 2-22
Figures

Figure2-1 Troubleshooting FIOWCHEIT ..........cooiiieiiiecee e e 2-6
Figure2-2 Printer POrTLED ........ooiiiiiiiie e 2-12



2-4



2.1 T1800 Troubleshooting

This chapter describes how to determineif aField Replaceable Unit (FRU) inthe T1800is

causing the computer to malfunction. The FRUs covered are:

O O O o 0o d

Thefollowing toolsarerequired to perform the T1800 troubleshooting procedures.

b
= o

© © N o g &~ w D PRE

Power supply board
System board
Floppy Disk Drive
Hard Disk Drive
Keyboard

Display

T1800 Diagnostics Disk

Phillipshead screwdriver (2 mm)

ToshibaMS-DOS system disk

2DD or 2HD formatted work disk for floppy disk drivetesting
Cleaning disk kit for the floppy disk drivetroubleshooting
Printer port LED

RS-232-C wraparound connector

Printer wraparound connector

Multimeter

External 5.25-inch floppy disk drive

External CRT



2.2 Troubleshooting Flowchart

Usetheflowchart infigure 2-1 as aguide to determine which FRU testing procedures to
execute. Before performing theflowchart steps, verify thefollowing:

0  Verify with the customer that ToshibaM S-DOS islocated on the computer.
Other non-Toshibaoperating systemswill cause the computer to malfunction.

[ Make sureall optional equipment isdisconnected from the computer.

[ Make sure the floppy disk isempty.

NOTE: If you forget the password and cannot start up the computer, connect the
printer port wraparound board (F31PRT), then turn the POWER switch on. The
computer will override the password function by erasing the current password.

Figure2-1 Troubleshooting flowchart



Figure2-1 Troubleshooting flowchart (continued)

If the diagnostics program does not detect any errors, the problem may be an intermittent one.
Execute the running test program several timesto isolate the problem.

After confirming which diagnostic test detected an error by checking the Log Utilitiesfunction,
perform the appropriatetroubl eshooting proceduresasfollows:

1. If anerror isdetected on the system test, memory test, display test, ASYNC test,
printer test, or real timer test, perform the system board troubl eshooting procedures
insection 2.4.

2. If anerror isdetected on the keyboard test, perform the keyboard troubl eshooting
proceduresin section 2.7.

3. If anerrorisdetected onthefloppy disk test, perform thefloppy disk drivetrouble-
shooting proceduresin section 2.5.

4. If anerror isdetected on the hard disk test, perform the hard disk drive
troubleshooting proceduresin section 2.6.



2.3 Power Supply Board Troubleshooting Procedures

The T1800' s power supply board controls many functions and componentsin the T1800. To
determineif the power supply board isfunctioning properly, Start with the other proceduresas
instructed.

Procedures 1: Battery and DC IN Indicator Function Check

Procedures 2: Power Supply Board Connection Check

Procedure 1. Battery and DC IN Indicator Function Check

The T1800's AC adapter converts AC power to DC Power and contains acharging circuit
which charges T1800's batteries. The adapter connectsto the DC IN socket connector on the
back of the computer. When the AC adapter is connected to the T1800 and the power isturned
off, the AC adapter chargesthe batteries.

The Battery indicator displaysthe charge status of the battery pack. The DC IN indicator
displays whether or not the AC adapter is connected and supplying power. The Battery
indicator glows orange when the AC adapter is charging the battery pack.

If the DC IN indicator does not light, the AC adapter is not supplying power to the T1800 or
the AC adapter is not attached to the T1800.

When the DC IN indicator is orange, the AC adapter is connected and supplying power to the
T1800.

If the DC IN indicator isflashing orange, the AC adapter's voltage supply isabnormal or the
power supply isnot functioning properly.

If any of the aboveindicator conditions are abnormal, make surethe LED indicator lightsare
not burned out before performing the following check.

Check 1 Make surethe AC adapter's cableisfirmly plugged into the DC IN socket on the
back of the compuiter.

Check 2 If theDC IN indicator is still flashing orange when connects the AC adapter
currently, itsvoltage output is abnormal. Connect anew A C adapter and turn the
T1800 on again to verify theindicator condition.

Check 3  The battery pack may be malfunctioning. Replace the battery pack with anew one
and turn the computer on again. If the problem still exists, perform Check 4.

Check 4  Placethe T1800 in an environment between -20°C and 70°C until the T1800 is at
the ambient temperature. Repeat the steps which caused the T1800 to operate
abnormally. If the same problem still appears, perform Procedure 2.



Procedure 2: Power Supply Board Connection Check

The power supply board is connected to other components by various cables. These cable

connectors can become disconnectedly from the power supply board, thus causing the T1800 to

malfunction. To check these connections, it is necessary to disassemble the T1800. Refer to
Chapter 4, Replacement Procedures, for more information about how to disassemblethe

T1800. Then perform Check 1.

Check 1  Thefollowing cable connect the power supply board to other components. Make
sure these connections are secure and that none of the cable are pinched or

damaged.

Main Battery

AC Adapter

LED Board

Power Supply
Board

Sub Battery

PJ11 PJ7

PJ9  System Board

If any of these connections areloose, firmly secure them. Replace any broken or
damaged cables. Execute the procedures that were causing the T1800 to
malfunction. If the computer still does not function properly, perform Check 2.

Check 2 Replace the power supply board with a new one and restart the system. If the

problem still exists, perform Check 3.

Check 3  Replacethe system board with anew one. If the problem still exists, other units may

be damaged.



2.4 System Board Troubleshooting Procedures
To determineif the system board isdefective or not functioning properly, perform thefollowing
procedures beginning with Procedure 1 and continue with the other procedures asinstructed.
Procedurel: Message Check
Procedure2: Printer Port LED Check
Procedure3: Diagnostic Test Program Execution Check

Procedure 1: Message Check

When the power isturned on, the system performsthe Initial Reliability Test (IRT) installed in
the BIOSROM. ThelRT tests each IC on the system board and initializesit.

NOTE: Torunthe T1800's IRT test, press the space bar and turn on the computer.

If an error messageis displayed, perform Check 1. Tf not, go to Procedure 2. Tf MS-DOSis
properly loaded, go to Procedure 3.

Check 1  If thefollowing error messageis displayed on the screen for one second, the
external FDD is not connected, even though the external FDD/PRT option in the
SETUP program isset to FDD A. Set the external FDD/PRT option to FDD B or
PRT, or connect the external FDD and restart the system. If any other error
message appears, execute Check 2.

*** FDD Ais not installed ***

Check 2  If one of thefollowing error messagesis displayed on the screen, pressany key as
the messageinstructs. These error occurs when the system configuration preserved
in the RTC memory (CMOS type memory) is not the same as the actual one or the
dataislost.

If you press any key asthe message instructs, the system configuration inthe RTC
memory configuration is set to the default setting. If error message (b) appears often
when the power isturned on, replace the RTC battery. If any other error messageis
displayed, perform Check 3.

(a) *** Error in CMOS. Bad HDD type ***
Check system Then press [F1] key ......

(b) *** Error in CMOS. Bad battery ***
Check system Then press [F1] key ......

(c) *** Error in CMOS. Bad check sum***
Check system Then press [F1] key ......

(d)y *** Error in CMOS. Bad nenory configuration ***
Check system Then press [F1] key ......

(e) *** Error inCMOS. Badtinme function ***
Check system Then press [F1] key ......
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Check 3

Check 4

If thefollowing (a) or (b) error messageis displayed on the screen, press any key asthe
messageinstructs.

The error message (a) appears when data stored in RAM under the resume functionis
lost because the battery has become discharged.

The error message (b) appears when the error is detected during the read test of the
Hard RAM or the datain the Hard RAM islost because the battery has become
discharged.

If any other message appears, perform Check 4.

(a) WARNING RESUME FAI LURE.
PRESS ANY KEY TO CONTI NUE.

(b) WARNING DATA I N HARD- RAMWAS LOST.
YOU MUST FORVAT HARD- RAM BEFORE USE.
PRESS ANY KEY TO CONTI NUE.

The IRT teststhe system board when the IRT detectsthe error, the system stops or the
error message appears.

If one of thefollowing (1) through (17), (19), (20), (25) or (26) error messageis
displayed, replacethe system board.

If error message (18) isdisplayed, go to the Keyboard Troubleshooting Proceduresin
section 2.7.

If the (21) or (22) error message is displayed, go to the HDD Troubleshooting
Proceduresin section 2.6.

If error message (23) or (24) isdisplayed, go to the FDD Troubleshooting Procedures
insection 2.5.

If none of these error message appears, go to Procedure 2.

(1)  TIMER CH. 2 OUT ERROR

Pl T ERROR

MEMORY REFRESH ERROR

FI RST 64KB MEMORY ERROR

RTC ERROR

CRTC ERROR

VRAMERRCR

KBC ERROR

SYSTEMMEMORY ERROR
)  SYSTEMMEMORY PARI TY ERROR
) EXTENDED MEMORY ERROR
) EXTENDED MEMORY PARI TY ERROR
)  DMA PAGE REG STER ERROR
)
)
)

—~
N
~

DVAC #1 ERROR
DVAC #2 ERROR

Pl C #1 ERROR

7) Pl C#2 ERROR

8) KEYBOARD ERRCR

9) KBCERROR

0) HDCERROR

1) HDD #0 ERROR

2)  HDD #1 ERROR

3) NO FDD ERROR

4)  FDD ERROR

5)  TI MER | NTERRUPT ERROR
6) RTC UPDATE ERROR

AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN A A S S N
NNNNNNNNRFRPRPRRPERPRPRPRPRPRPRPRPOONOOOTW
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Procedure 2: Printer Port LED Check

The printer port LED displaysthe IRT status and test status by turning lights on and off asan
eight-digit binary value. Figure 2-2 showsthe printer port LED.

NOTE: When you performthis check, the external FDD/PRT option in the
SETUP program must be set to PRT.

Figure2-2 Printer port LED

To usethe printer port LED follow these steps:

NOTE: Torunthe T1800's IRT Test, press the space bar and turn on the computer.

Turn off the T1800's power.
Plug the printer port LED into the T1800's printer/FDD connector.

Press the space bar, then turn on the T1800's power.

A w0 NP

Read the LED statusfrom left to right as you are facing the back of the computer.

o

Convert the statusfrom binary to hexadecimal notation.
6. If thefinal LED statusisFFh (normal status), go to Procedure 3.

7. If thefinal LED status matchesany of thetest statusvauesintable 2-1, perform
Check 1.

MOTE-1f an orror conditrantadatoctoad bvtho lRT toct thaoanrintor navt | £ Aicnl Ay

INUTIL.. TTAdrortTur Ui IuILIUIIIJUbLWLW IJy UITCTINT TOOL, LTTC HI LA ] 'JUI CLLLJ UI\}JIMyO

an error code after the IRT test finishes. For example, when the printer port LED
displays 22 and halts, the IRT test has already completed the KBC test. In this
instance, the IRT indicates an error with the system memory test.
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Table2-1 Printer port LED error status (1/2)

Error status

Testitem

Message

01H

Pre-init for warm start
test

05H PIT test TI MERCH 2 QUT ERRCR
Pl T ERRCR
READ DATA = XXH
WR TE DATA = XXH
06H PIT initialization —
O7H PIT function test MEMORY REFRESH ERRCR
0AH First 64KB memory test | FI RST 64KB MEMCRY ERRCR
OBH System memory —
initialization
ODH Interrupt vector —
initialization
15H RTC test RTCERRCR
READ DATA = XXH
WRI TE DATA = XXH
15H CMOS RAM test ****Frror i n CMX5. Bad battery****
***xError in CMOXS. Bad check sunt***
****Error i n CMOS. Bad configuration****
****Error i n CMO5. Bad nenory si ze****
****Frror i n CMO8. Bad HDDt ype****
****Error inCMO8. Badtinefunction****
Check system Then press [ F1] key
18H PIC initialization —
1FH Display initialization CRTCERRCR
VRAMERRCR
READ DATA = XXXXXXXXH
WR TE DATA = X0OO0KXXH
22H KBC test KBC ERRCR
25H System memory test SYSTEMMEMCRY ERRCR
ADDRESS = XXXXXXXXH
READ DATA = XXXXXXXXH
WR TE DATA = XXXOKXXXH
SYSTEMMEMORY PARI TY ERRCR
ADDRESS = XXXX0000H - XXXXFFFFH
30H Extended memory test EXTENDED MEMCRY ERRCR
ADDRESS = XXXXXXXXH
READ DATA = XXXXXXXXH
WR TE DATA = XXOOXXXH
EXTENDED MEMCRY PARI TY ERRCR
ADDRESS = XXXX0000H - XXXXFFFFH
40H DMA page register test DVA PAGE REA STER ERRCR
READ DATA = XXH
WR TE DATA = XXH
41H DMAC test DVAC#1 ERRCR
READ DATA = XXXXH
E DA = XXXXH
DVAC#2 ERRCR

READ DATA = XXXXH
VRl TE DATA = XXXXH
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Table2-1 Printer port LED error status(2/2)

Error status Testitem Message
42H DMAC initialization
4AH PIC test Pl C#1 ERRCR
READ DATA = XXH
WRI TE DATA = XXH
Pl C#2 ERRCR
READ DATA = XXH
VRl TE DATA = XXH
54H Keyboard test KEYBOARD ERRCR
55H KBC initialization KBC ERRCR
5AH Mouse initialization
60H HDD initialization HDC ERRCR
HDC #0 ERRCR
HDC #1 ERRCR
65H FDD initialization NO FDD ERROR
FDD ERRCR
70H Printer test
80H RS-232-C
90H Timer initialization TI MER| NTERRUPT ERRCR
RTC UPDATE ERRCR
AOH NDP initialization
A6H Expnsion 1/0 ROM
FFH Expansion system ROM
Check 1  If thefollowing error codes are displayed, replace the system board with anew one.

Check 2

Check 3

Check 4

Check 5

2-14

01h, 05h, 06h, OAh, Obh, 15h, 16h, 18h, 1Fh, 22h, 25h, 30h, 40h, 41h, 42h,
54h, 65h, 70h, 80h, 90h, AOh, A6h

If error code 4Ah isdisplayed, go to the Keyboard Troubleshooting proceduresin
Section 2.7.

If error code 5Ah isdisplayed, make sure the mouse cableis connected to the
system board. If it isreplace the system board with anew one.

If error code 60h isdisplayed, go to the HDD Troubleshooting Proceduresin
Section 2.6.

If error code 65h isdisplayed, go to the FDD Troubleshooting Proceduresin
Section 2.5.



Procedure 3: Diagnostic Test Execution Check

Execute the following testsfrom the Diagnostic Test Menu. Refer to Chapter 3, "Test and
Diagnostic", for moreinformation instructing on how to perform thesetests.

Systemtest

Memory test

Printer test

ASYNC test

Real timer test

NDPtest (if theNDPisinstalled.)

ourwNhE

If an error is detected during these tests, replace the system board with anew one.
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2.5 Floppy Disk Drive Troubleshooting Procedures

This section describes how to determineif the T1800' sinternal 3.5" floppy disk driveis
functioning properly. Perform the procedures below starting with procedure 1 and continuing
with the other proceduresasinstructed.

Procedurel: FDD Head Cleaning Check

Procedure2: Externa 5-1/4" FDD Check

Procedure3: Diagnostic Test Program Execution Check

Procedure4: Connector Check and Replacement Check

Procedure 1: FDD Head Cleaning Check

The FDD head cleaning is one of the option available in the Diagnostic Program. Detailed
operationisgivenin Chapter 3, Test and Diagnostics.

After loading ToshibaM S-DOS, run the Diagnostic Program and then clean the FDD heads
using the cleaning kit. 1f the FDD still does not function properly after cleaning, go to
Procedure 3.

If the test program cannot be executed, go to Procedure 2.
Procedure2: External 5-1/4" Check

Thefloppy disk controller onthe computer's system board controlstheinternal and external
FDDs. Todetermineif either the system board or theinternal FDD is defective, check the
followingitems:

Check 1  Connect the external 5-1/4" FDD to the printer/FDD port and make sureit functions
properly. If it does, perform Check 2. If it doesn't, perform Check 4.

NOTE: To usetheexternal 5-1/4" FDD, set the external FDD/PRT optionin the
SETUP programto FDD A or FDD B.

Check 2  Disassemble the system unit and make suretheinternal FDD cableis properly
connected to PJ4 on the system board. If itis, perform Check 3.

Check 3  Replacethe FDD with anew one. If the problem still exists, perform Check 4.

Check 4  Replace the system board with new one.
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Procedure 3. Diagnostic Test Program Execution Check

The Floppy Disk Drive Diagnostic Test programis stored on the T1800 Diagnostics Disk.

After loading ToshibaM S-DOS, run the diagnostic program (TESTCE18). Refer to Chapter 3,

Test and Diagnostics, for moreinformation about the diagnosticstest procedures.

Floppy disk drivetest error codes and their status names are described in table 2-2. Make sure
thefloppy disk inthe FDD isformatted correctly and that the write protect tab isdisabled. If

any other errors occur while executing the FDD diagnosticstest, go to Check 1.

Table 2-2 Floppy disk drive error code and status

Code Status

01h Bad command

02h Address mark not found
03h Write protected

04h Record not found

06h Media removed on dual attach card
08h DMA overrun error

0%h DMA boundary error

10h CRCerror

20h FDCerror

40h Seekerror

60h FDD not drive

80h Time out error (Not ready)
EEh Write buffer error

Check 1  If thefollowing messageisdisplayed, disablethe write protect tab on the floppy

disk. If any other message appears, perform Check 2.

Wite protected

Check 2 Makesurethefloppy disk isformatted correctly. If itis, goto Procedure4.
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Procedure 4: Connector Check and Replacement Check

The 3.5-inch Floppy Disk Driveis connected to the system unit by the FDD cable. Thiscable
may be disconnected from the system board or damaged. Disassemble the T1800 following the
steps described in Chapter 4, Replacement Procedures and perform the following checks.

Check 1 Make surethe FDD cablesisfirmly connected to the system board.

FDD PJ4

System board

If this cableisdisconnected, connect it to the system unit and perform Procedure
3again. If the FDD isstill not functioning properly, perform Check 2.

Check 2 The FDD or its cable may be defective or damaged. Replace the FDD with a
new one. If the FDD isstill not functioning properly, perform Check 3.

Check 3 Replace the system board with anew one following the stepsin Chapter 4,
Replacement Procedures.
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2.6

Hard Disk Drive Troubleshooting Procedures

Todetermineif the hard disk driveisfunctioning properly, perform the procedures below
starting with Procedure 1. Continue with the other procedures asinstructed.

Procedurel: PartitionCheck
Procedure2: Message Check
Procedure3: Format Check

Procedure4: Diagnostic Test Program Execution Check

CAUTION: The contents of the hard disk will be erased when the HDD
troubleshooting procedures are executed. Transfer the contents of the hard disk to
a floppy disk(s) using the Toshiba MS-DOS BACKUP command. Refer to the
Toshiba MS-DOS manual for more information about how to performthe
BACKUP command.

Procedure 1: Partition Check

Insert the ToshibaM S-DOS system disk and turn on the computer. Then perform the following

checks.

Check 1

Check 2

Check 3

Type C: and press Enter. If you cannot changeto drive C, go to Check 2. If you
can changeto drive C, go to Procedure 2.

Type FDISK and pressEnter. Choose Display Partition Information from the
FDISK menu. If drive Cislisted, goto Check 3. If drive Cisnot listed, returnto
the FDISK menu and choose to create a DOS partition on drive C. Then re-check
the system. If the problem still exists, go to Procedure 2.

If drive Cislisted as activein the FDISK menu, go to Check 4. If drive Cisnot
listed as active, return to the FDISK menu and choose to set the active partition for
drive C. Thenre-check the system. If the problem still exists, goto
Procedure 2.
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Procedure 2: Message Check

When the T1800'sHDD is not function properly, some of the following error messages may
appear onthedisplay. Start with Check 1 below and perform the other checks asinstructed.

Check 1

Check 2

Check 3

Check 4
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If any of the following messages appear, perform Check 2. If thefollowing
messages do not appear, perform Check 4.

HDC ERROR

(After 5 secondsthis message will disappear.)
or

HDD #0 ERROR

(After 5 secondsthis message will disappear.)
or

HDD #1 ERROR

(After 5 secondsthismessage will disappear.)

If either of the following messages appear, perform Procedure 3. |If thefollowing
messages do not appear, perform Check 3.

I nsert systemdiskindrive

Press any key whenready .. ...

or

Non- Syst emdi sk or di sk error

Repl ace and press any key when r eady.

Using the ToshibaM S-DOS system disk, install asystem program on the hard disk
using the SY S command.

If the following message appears on the display, the system program has been
transferred tothe HDD. Restart the T1800. If the error message still appears,
perform Check 4.

Systemtransferred

The HDD is connected to the system board through an HDD flexible cable. This

cable can become disconnected or damaged. Disassemble the T1800 as described
in Chapter 4, Replacement Procedures. If the HDD is not connected, connect it to
the system board and return to Procedure 1. If the HDD isfirmly connected to the

system board, perform Procedure 3.

PJ5
System Board HDD

PJ6




Procedure 3: Format Check

The T1800' sHDD isformatted using the low level format program and the MS-DOS
FORMAT program. To format the HDD, start with Check 1 below and perform the other
stepsasrequired.

Check 1

Check 2

Using the ToshibaM S-DOS system disk, partition the hard disk using the FDISK
command. Format the hard disk using the FORMAT C:/S to transfer the system
program to the HDD. If the following message appears on the display, the HDD is
formatted.

For mat conpl ete
If any other error messages appear on the display, refer to the Toshiba MS-DOS
Manual for moreinformation about the error message and perform Check 2.

Using the T1800 Diagnostic Disk, format the HDD with alow level format option.
Refer to Chapter 3, Testsand Diagnostics for more information about the
diagnostic program.

If the following message appears on the display, the HDD low level format is
complete. Partition and format the HDD using the MS-DOS FORMAT command.

For mat conpl ete

If you cannot format the HDD using test and Diagnostic program, go to Procedure 4.
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Procedure4: Diagnostic Test Program Execution Check

The HDD test program is stored in the T1800 Diagnostics Disk. Perform all of the HDD tests
intheHard Disk Drive Test. Refer to Chapter 3, Testsand Diagnostics, for more information
about the HDD test program.

If an error isdetected during the HDD test, an error code and status will be displayed; perform

Check 1. Theerror codes and statuses are described in Table 2-3. If an error codeis not
generated, the HDD is operating properly.

Table 2-3 Hard disk drive error code and status

Code Status
01h Bad command
02h Bad address mark
04h Record not found
05h HDC not reset
07h Drive not initialize
0%h DMA boundary error
0Ah Bad sector error
0Bh Bad track error
10h ECCerror
11h ECCrecoverenable
20h HDCerror
40h Seekerror
80h Time out error
AAh Drive not ready
BBh Undefined
CCh Write fault
EOh Status error
FOh Not sense error (HW. code=FF)

Check 1  Replacethe HDD unit with anew one following theinstructionsin Chapter 4,
Replacement Procedures. If the HDD isstill not functioning properly, perform
Check 2.

Check 2  Replace the system board with anew one following the instructionsin Chapter 4,
Replacement Procedures.
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2.7 Keyboard Troubleshooting Procedures

Todetermineif the T1800's keyboard isfunctioning properly, perform thefollowing
procedures. Start with Procedure 1 and continue with the other procedures asinstructed.

Procedurel: Diagnostic Test Program Execution Check

Procedure2: Connector and Replacement Check

Procedurel: Diagnostic Test Program Execution Check

Execute the Keyboard Test in the Diagnostic Program. Refer to Chapter 3, Testsand
Diagnostics, for moreinformation on how to perform thetest program.

If an error occurs, go to Procedure 2. If an error does not occur, the keyboard is functioning

properly.

Procedure2: Connector and Replacement Check

The keyboard is connected to the system board by a 19-pin flat cable and modem interface
board. Thiscable may be disconnected or damaged. Disassemblethe T1800 asdescribedin
Chapter 4, Replacement Procedures, and perform the foll owing checks:

Check 1 Make surethe keyboard cableis not damaged and is connected to the modem
interface board and system board.

Keyboard cable

Modem interface board

PJ10

System board

If this cable is damaged, replace keyboard with anew one, or firmly connected
themif there are disconnected. Perform Procedure 1 again. If the keyboardisstill
not functioning properly, perform Check 2.

Check 2 Thekeyboard controller on the system board may be damaged. Replace the system
board with anew one. Refer to Chapter 4, Replacement Procedures for more
information about how to replace the system board.
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2.8 Display Troubleshooting Procedure
Thissection describes how to determineif the T1800' sdisplay isfunctioning properly. Start
with Procedure 1 and continue with the other Procedures asinstructed.

Procedurel1: Contrast Volume Check

Procedure2: External CRT Check

Procedure3: Diagnostic Test Program Execution Check

Procedure4: Connector Check

Procedure5: Replacement Check

Procedure 1: Contrast Volume Check
The contrast dialsison theright side of thedisplay unit. Usethisdial to adjust the display
screen.

If the contrast does not change when you adjust it, perform Procedure 2.
Procedure 2: External CRT Check
Connect the external CRT to T1800's External monitor port, then boot the computer. The

computer automatically detectsthe external CRT even if Resume modeisenabled.

If external CRT works correctly, theinternal LCD display may be damaged. Go to Procedure
4.

If external CRT appearsto have the same problem astheinternal LCD, the display controller
may be damaged. Go to Procedure 3.

Procedure 3: Diagnostic Test Program Execution Check

The Display Test program is stored on the T1800 Diagnostic Disk. This program checks the
display controller on the system board. After loading ToshibaMS-DOS, run the Diagnostic
Program (TESTCE18). Refer to Chapter 3, Testsand Diagnostics, for detailed instructions
about thistest

If an error isdetected, go to Procedure 4. If an error isnot detected, the display isfunctioning
properly.
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Procedure 4: Connector Check

The Display unit hasan LCD module, FL, LED board, Display switch, and FL inverter board.
The FL and FL inverter board are connected by two cables. The LCD module and system
board are connected by two signal cables as shown below. Any of these cables may be

disconnected.

Disassemble the display unit and check the following cable connections. Refer to Chapter 4,
Replacement Procedures, for more information about how to disassemble the T1800.

FL

System board

PJ11

Display
switch

LED board

CN3
CN2 FL Inverter board
CN1

CN2

CN1 LCD module

If any of these cable are not connected, firmly re-connect them and perform Procedure 1 and 2
again. If theproblem still exists, perform Procedure 5.
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Procedure5: Replacement Check
The FL inverter board, LCD module, LED board, and System board are connected to the
display circuits. Any of these components may be damaged. Refer to Chapter 4, Replacement
Procedures, for instructions on how to disassemble the T1800 and then perform the following
checks.

If the FL does not light, perform Check 1.

If the display screen something wrong, perform Check 3.

If the display does not function completely, perform Check 3.

If the display FL does not light when display is closed, perform Check 4.
Check 1  Replacethe FL with anew one and test the display again. If the

problem still exists, perform Check 2.

Check 2 Replacethe FL inverter board with anew one and test the display again. If the
problem still exists, perform Check 3.

Check 3  Replacethe LCD module with anew one and test the display again. If the
problem still exists, perform Check 6.

Check 4  Replacethe display switch with anew one and test the display again. If the
problem still exists, perform Check 5.

Check 5 Replacethe LED board with anew one and test the display again. If the problem
still exist, perform Check 6.

Check 6  Replacethe display cable with anew one and test the display again. If the
problem still exists, perform Check 7.

Check 7  Replace the display switch with anew one and test the display again. If the
problem still exist, perform Check 8.

Check 8 The system board may be damaged. Replace the system board with a new one and
test thedisplay again.
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Chapter 3
Tests and Diagnostics
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3.1 The Diagnostic Test

This chapter explains how to usethe T1800' s Diagnostic Test program (TESTCELS) to test
the functions of the T1800' s hardware modules. The Diagnostics Programis stored on the
T1800 Diagnostic Disk. The Diagnostics programs consists of 18 programsthat are divided
into the Service Program Module (DIAGNOSTIC MENU) and the Test Program Module
(DIAGNOSTIC TEST).

The DIAGNOSTIC MENU consists of the following eight functions. These are all |ocated
within the Diagnostic test function of the DIAGNOSTIC MENU.

DIAGNOSTIC TEST

HARD DISK FORMAT
HEAD CLEANING

LOG UTILITIES

RUNNING TEST

FDD UTILITIES

SYSTEM CONFIGURATION
SETUP

I I

The DIAGNOSTIC MENU containsthe following ten functional tests:

SYSTEM TEST
MEMORY TEST
KEYBOARD TEST
DISPLAY TEST
FLOPPY DISK TEST
PRINTER TEST
ASYNC TEST
HARD DISK TEST
REAL TIMER TEST
NDP TEST

I O I

To execute the T1800 Diagnostic test programs you will need the following equipment to
perform some of thetests:

The T1800 Diagnostics Disk (al tests)

A formatted working disk for thefloppy disk drivetest (all tests)
A cleaning disk kit to clean the floppy disk drive heads (Head Cleaning)
A printer wraparound connector for the printer wraparound test (Printer test)

An RS-232-C wraparound connector for the RS-232-C port wraparound test
(ASYNC test)

I Iy Oy

Thefollowing sections detail the tests within the Diagnostic Test function of the DIAGNOS-
TIC MENU. Referto Sections 3.16 through 3.22 for detailed information on the remaining
seven Service Program Modulefunctions.

35



3.2

Executing the T1800 Diagnostic Test

ToshibaMS-DOS isrequired to run the T1800 DIAGNOSTIC PROGRAM. To start the
DIAGNOSTIC PROGRAM follow these steps:

3-6

NOTE: The CONFIG.SYSfile must be configured without expanded memory
manager programs such as EMM386.EXE, EMM386.SYSor QEMM386.SYS.
Also, the HIMEM.SYS must be deleted from CONFIG.SYSfile.

1. TurnontheT1800, and allow the computer to boot. Insert the T1800 Diagnos-
ticsdisk inthe T1800' sinternal floppy disk drive.

2. At the system prompt changeto drive A and type TESTCE18 and press Enter.

Thefollowing menu will appear:

TOSHI BA per sonal conput er T1800 DI AGNGCSTI CS
version X. XX (c) copyright TOSH BA Corp. 19XX

DI AGNOSTI CS MENUE :

1 - DI AGNOSTI C TEST

- HARD DI SK FORVAT

- HEAD CLEANI NG

- LOG UTI LI TI ES

- RUNNI NG TEST

- FDD UTI LI TI ES

8 - SYSTEMCONFI GURATI ON
9 - EXIT TO M5- DOS

0 - SETUP

~NOoOOohhWN

NOTE: To exit the T1800 DIAGNOSTIC TEST MENU, pressEsc key. Ifa
test programisin progress, press Ctrl+Break to exit the test program.




3.  Toexecute the DIAGNOSTIC TEST MENU from the DIAGNOSTIC MENU,
set the bar to 1, and press Enter. Thefollowing DIAGNOSTIC TEST MENU
will appear:

TOSHI BA per sonal conput er T1800 DI AGNGCSTI CS
version X. XX (c) copyright TOSH BA Corp. 19XX
DI AGNOSTI C TEST MENU :

OCO~NOUITRAWNE
1

(oo ol -]
©O©oo
Lo

SYSTEM TEST

MEMORY TEST

KEYBOARD TEST

DI SPLAY TEST

FLOPPY DI SK TEST

PRI NTER TEST

ASYNC TEST

HARD DI SK TEST

REAL Tl MER TEST

NDP TEST

FDD & HDD ERROR RETRY COUNT SET
EXI'T TO DI AGNOSTI CS MENU

Refer to sections 3.4 through 3.13 for detailed descriptions of each Diagnostic
Test 1through 10. Function 88 setsthe floppy disk drive and hard disk drive
error retry count. Function 99 exits the submenus of the Diagnostic Test and
returnsto the Diagnostic Menu.

4. Select you want to execute and press Enter. The following message will appear:

SYSTEM TEST XXX
T1800r=== ——
[Grl]+[Break] ; test and
[GrlI]+ G ; keystop
SUB- TEST : XX
PASS COUNT: XXXXX ERRORCOUNT: XXXXX
WRI TE DATA: XX READ DATA : XX
ADDRESS : XXXXXX STATUS T XXX
SUB- TEST MENU:;
01 - ROMchecksum
02 - HWst at us
03 - Bl GScheck
99 - Exit to Dl AGNOSTI CTEST MENU
NOTE: The menti dienlav v voLr T1200 mav be diahtlv different from th
TN 1T . IIIMIIMIIMUI\TJIM]UU IJ] ]\JMI I-I.\J\J\JIIM] U\adlslll.l] “dArnroel ot immrurirouig
one shown above.
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5. Select tothedesired subtest number from the subtest menu and press Enter. The
following messagewill appear:

TEST LOOP : YES

Selecting YES, increases the pass counter by one each time the test cycle endsand
restartsthetest cycle.

Selecting NO, returnsthe sub-test menu to the main menu after thetest iscom-
plete.

6. Thefollowing messagewill appear:
ERRORSTOP : YES

Then, use allow and Enter keysto move the cursor on the options to choose.
Selecting YES, stopsthe test program when an error isfound and displaysthe
operation guide on the right side of the display screen as shown below:

ERROR STATUS NAME [[ HALT OPERATI ON]]

1: Test end
2: Conti nue
3: Retry

These three selection hasfollowing meaning.

1. Terminatesthetest program execution and exitsto the subtest menu.
2:  Continuesthetest.

3: Restartsthetest from the beginning.

7. Usearrow and Enter keysto move the cursor to the options execute the subtest
chosen from the subtest menu.

Table 3-1 in section 3.3 describes the function of each test on the subtest menu.
Table 3-3in section 3.14 describesthe error codes and error status for each error.



3.3 Subtest Names

Table 3-1 lists the subtest names for each test program in the DIAGNOSTIC MENU.

Table 3-1 Subtest names (1/2)

No. Testname Subtest No. Subtestitem
1 SYSTEM 01 ROM checksum
02 HW status
03 BIOS check
2 MEMORY 01 RAM constant data
02 RAM address pattern data
03 RAMrefresh
04 Protected mode
05 Memory module
06 Backup memory
07 Hard-RAM
3 KEYBOARD 01 Pressed key display (82/84)
02 Pressed key code display
03 PS/2 Mouse connect check
4 DISPLAY 01 VRAM read/write
02 Characterattributes
03 Character set
04 80*25/30 Character display
05 320*200 Graphics display
06 640*200 Graphics display
07 640*350/400/480 Graphics display
08 Display page
09 “H” pattern display/Border color
10 LED/DAC pallet
5 FDD 01 Sequential read
02 Sequential read/write
03 Random address/data
04 Write specified address
05 Read specified address
6 PRINTER 01 Ripple pattern
02 Function
03 Wraparound
7 ASYNC 01 Wrap around (board)
02 Board (#1) <=>board (#2)
03 Point to point (send)
04 Point to point (receive)
05 Card modem loopback (1200 BPS)
06 Interrupt test
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Table 3-1 Subtest names (2/2)

No. Testname Subtest No. Subtestitem
8 HDD 01 Sequential read
02 Address uniqueness
03 Randomaddress/data
04 Cross talk & peak shift
05 Write/read/compare (CE)
06 Write specified address
07 Read specified address
08 ECC circuit
09 Sequential write
10 W-R-C specified address
9 REALTIMER 01 Real time
02 Backup memory
03 Real time carry
10 NDP 01 NDP test




3.4 System Test

To execute the System Test select 1 from the DIAGNOSTIC TEST MENU, press Enter and
follow the directions displayed on the screen. Move the bar corresponding to the subtest you

want to execute and press Enter.

Subtest 01 ROM checksum

The ROM checksum tests the T1800’ s system board from address FOOO0h -

FFFFFh (64K B).

Subtest02  H/W status

Thistest reads and displaysthe T1800' s hardware status as shown below:

76543210
H Wst at us = 10001000

Bit7 —

Bit6 —CPU cl ock
Bit5 —Not ch si gnal
Bit4 —FDD type
Bit3 —

Bit2 —Drive A/B
Bitl —External FDD =
Bit0O —I nternal FDD =

Table 3-2 describes the hardware bit status for each bit tested.

returnsyou to the Sub-Test Menu.

Table 3-2 T1800 hardware bit status

20MHZ
2HD
2VB

Ext. =B
OFF
2HD

Pressing Enter

Bit H/W status 1 0

7 Reserved — —

6 CPU clock speed 10 MHz 20 MHz
5 Media type 2DD 2HD
4 FDD type 1MB 2 MB
3 Reserved — —

2 Drive A/B A B

1 External FDD ON OFF
0 Internal FDD 2DD 2HD
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3.5 Memory Test

To execute the Memory Test, select 2 from the DIAGNOSTIC TEST MENU, press Enter
and follow the directions displayed on the screen. Move the bar corresponding to the subtest
you want to execute and press Enter.

Subtest 01

Subtest 02

Subtest 03

Subtest 04

3-12

RAM Constant Data

This subtest writes constant datato conventional memory (0to 640KB). Then
reads and compareswith the original data.

The constant datais FFFFh, AAAA, 5555h, 0101h, and 0000h.

RAM Address Pattern Data

Thissubtest writes address pattern data created by the eX clusive-ORing
(XORing), to the address segment and address offset in conventional memory (0

to 640K B), then read from conventional memory and compared with the original
data

RAM Refresh (real mode)

Thissubtest writes a256-byte unit of constant datato conventional memory (0 to
640K B) then reads and compareswith the original data.

The constant datais AAAAh and 5555h.

NOTE: The size of the data being read and written to conventional memory
causes a short delay between write and read operations.

Protected Mode

This subtest writes constant data and address data to extended memory (ad-
dressed 100000h to the max.) then reads and compares with the original data.

The constant datais FFh, AAh, 55h, and OOh.



Subtest05  Memory Module

NOTE: To execute the this subtest, an optional memory card must be
installed inthe T1800.

Thissubtest isthe same as subtest 04, it is used for testing an optional memory
card. Memory module capacity is2 MB, 4 MB, and 8 MB.

After select subtest 05, the following message will be appears.
Ext ended menory size (1:2 MB, 2: 4 MB, 3: 8 MB) ?

Select the number that correspondsto the memory card installed in the T1800.

Subtest06  Backup Memory

This subtest writes constant datato memory from address ES000h to EFFFFh,
then reads and compares with the original data.

The constant data is 0000h, 5555h, AAAAh, and FFFFh.

Subtest07  Hard-RAM

The Hard-RAM subtest writesaword unit of constant datato memory (address
E8000h to EFFFFh), then reads and compares with the original data.

The constant data is 0000h, 5555h, AAAAh, and FFFFh.

Also, this subtest executes the paging test for page data.
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3.6 Keyboard Test

To execute the Keyboard Test, select 3 from the DIAGNOSTIC TEST MENU, press Enter
and follow the directions displayed on the screen. The Keyboard test contains two subtests that
test the T1800' s keyboard actions. Move the bar corresponding to the subtest you want ex-
ecute and press Enter.

Subtest01  Pressed Key Display (82/84)

NOTE: The Num Lock mode must be off to execute this subtest.

When you execute this subtest, the keyboard layout is drawn on the display as
shown below. When any key is pressed, the corresponding key on the screen
changesto an “*” character. Holding akey down enables the auto-repeat
function which causesthe key’ sdisplay character to blink.

KEYBOARD TEST I N PROGRESS 301000

| F TEST OK, PRESS [ DEL] THEN [ ENTER] KEY

Subtest02  Pressed Key Code Display

When akey is pressed, the scan code, character code, and key top name are
displayed on the screen in the format shown below. Thelns, Caps Lock,
Num Lock, Scroll Lock, Alt, Ctrl, Left Shift, and Right Shift keysare
displayed in reverse screen mode when pressed. The scan codes, character
codes, and key top names are shown in Appendix D.

KEYBOARD TEST I N PROGRESS 302000

Scan code
Char acter code
Keyt op

Ins Lock Caps Lock NumLock Scrol |l Lock
Al 't Crl Left Shift Ri ght Shift

PRESS [ ENTER] KEY
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Subtest 03

PS/2 Mouse Connect Check

NOTE: To execute the PS'2 mouse connect check, the PS2 mouse must be
connected to T1800.

This subtest checks whether PS/2 mouse is connected or not.

If thistest does not detect the error, return to subtest menu.
If thistest detectsthe error, the following message appears.

MOUSE | NTERFACE ERROR
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3.7 Display Test

To execute the Display Test, select 4 from the DIAGNOSTIC TEST MENU, press Enter and
follow the directions displayed on the screen. The Display test containsten subtests that test
the T1800 sdisplay in variousmodes. Movethebar corresponding to the subtest you want
execute and press Enter.

Subtest 01

Subtest 02

3-16

VRAM Read/Write

This subtest writes constant data FFFFh, AAAAh, 5555h, 0000h and address
datato video RAM (256K B). This dataisthen read from the video RAM and
comparedtotheorigina data.

Character Attributes

This subtest displaysthefollowing character attribute modes; normal, intensified,
reverse, and blinking as shown in the display below. The character attribute
modes display theforeground color and intensified color (16 colorsor 16-level
gray scale) using black, blue, red, magenta, green, cyan, yellow, and whitefrom
the color display. Thedisplay below appears on the screen when this subtest is
executed.

CHARACTERATTRI BUTES

NEXT LI NE SHOAS NORVAL DI SPLAY.
INININININININININNININNININNININNININNINNNNNNNN

NEXT LI NE SHOAS | NTENSI FI ED DI SPLAY.
frrerrerrerrerrerrrrrrrrerrrnd

NEXT LI NE SHOAS REVERSE DI SPLAY.

RRRRRRRRRRRRRRRRRRRRRRRRRRRRR

NEXT LI NE SHOAS BLI NKI NG DI SPLAY.
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

BLUE
RED
MAGENTA
GREEN
CYAN

——
WA TE

PRESS [ ENTER] KEY



After pressing Enter, 16 colorsor 16 gray scales of mode 13h appear in the
320x200 graphics mode as shown bel ow:

320*200 GRAPHI CS DI SPLAY [ 13 ]
BLACK

LI GHT BLUE

LI GHT GREEN
LI GHT CYAN

LI GHT RED

LI GHT MAGENTA
YELLOW

| NTENSE VH TE

PRESS [ENTER] KEY

To exit this subtest and return to the DISPLAY TEST menu, press Enter.

Subtest03  Character Set

In this subtest, the character set (addressed 00h to FFh) isdisplayed in the 40* 25
character mode as shown below.

CHARACTER SET IN 40=*25

C@e e 24« QOES 2 ANF«TNTISmITL AV "HEZES
ekt — f @123456789 ::<=>?@ ABCDEFGHIJKLMNO
FPORSTUVWXYZ [\]"_ *abcdefghijklmnopgrstuwvws
yz{|}~aGusaaadceee1il1AAEA00800YOUCEF Pt f
aisafiflaper s yxi<> Y ({4lnadlla ¢ V4 U HFIF
g e Lo ! el B0 BT Ec o EBQG 0 @EN
x| Jrme -y

PRESS [ ENTER] KEY

To exit this subtest and return to the DISPLAY TEST menu, press Enter.
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Subtest04  80x25/30 Character Display

3-18

In thissubtest, the character string isdisplayed shifting one character to theright,
line by linein the 80x25 and 80x30 character modes as shown below.

80* 25 CHARACTER DI SPLAY
012345678901234567890123456789012345678901234567890123456789012345678901234567

" #$%& () *+, -./ 0123456789 ; <=>? @\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kI m
" #$%& () *+, -./0123456789: ; <=>? GABCDEFGHI J KLMNOPQRSTUVWXYZ[\ ]~ _* abcdef ghi j kI m
“H$UR () *+,-./0123456789: ; <=>? GABCDEFGHI JKLMNOPQRSTUVWXYZ[\]*_" abcdef ghi j kIl mo

#$U&' () *+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _* abcdef ghi j k| mop
$%8 () *+,-./0123456789: ; <=>? G\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgq
%8 ()*+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgr
& ()*+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[\]~_* abcdef ghi j kIl mopqrs

“()*+, -./0123456789: ; <=>? @ABCDEFGHI J KLMNOPQRSTUVWKYZ[\ ]~ _ abcdef ghi j k| mopgr st
()*+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kIl rmopqr st u
)*+,-./0123456789: ; <=>? @GABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kIl mopgrst uv
*4 -./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[\]~_* abcdef ghi j k| mopgr st uvw
+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kI mopqr st uvwx
,-./0123456789: ; <=>? G\BCDEFGHI JKLMNOPQRSTUVWXYZ[\ ]~ _* abcdef ghi j kIl rmopqr st uvwxy
-.10123456789: ; <=>? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _* abcdef ghi j kl mopgr st uvwxyz
.1 0123456789: ; <=>? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _* abcdef ghi j k| mopgqr st uvwxyz{
/0123456789: ; <=>? @GA\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgr st uvwxyz{ |
0123456789 ; <=>? G\BCDEFGHI JKLMNOPQRSTUVWXYZ[\ ]~ _* abcdef ghi j kil mopqr st uvwxyz{| }
123456789: ; <=>? @ABCDEFGHI J KLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgqr st uvwxyz{|}~
23456789 ; <=>? @GABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kil mopqr st uvwxyz{|}~»
3456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kIl mopqrst uvwxyz{|}~+C
456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgqr st uvwxyz{|}~+ Gii

PRESS [ ENTER] KEY

To exit this subtest and return to the DISPLAY TEST menu, press Enter.



Subtest05  320x200 Graphics Display

Thissubtest displaysthefollowing two color setsfor the color display in
320x200 dots graphics mode 4 and D as shown below:

320* 200 GRAPHI CS DI SPLAY
COLOR SET X : [X]

GREEN RED YELLOW
MAGENTA VWH TE

PRESS [ ENTER] KEY

To exit this subtest and return to the DISPLAY TEST menu, press Enter.

Subtest06 ~ 640x200 Graphics Display

This subtest displaysthe even dots, odd dots, and all dots block in the 640x200
dots graphics mode 6 and E as shown below.

640* 200 GRAPHI CS DI SPLAY : [ X]
EVEN DOTS ODD DOTS ALL DOTS
DRI VEN DRI VEN DRI VEN

PRESS [ ENTER] KEY

To exit this subtest and return to the DISPLAY TEST menu, press Enter.
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Subtest 07

Subtest 08

3-20

640x350/400/480 Graphics Display

This subtest displaysthe even dots, odd dots, and all dots blocksin the 640x350
and 640x480 dots graphics mode 10, 12 and 74 (PDC mode only) as shown
below.

640x XXX GRAPHI CS DI SPLAY : [ XX]

EVEN DOTS ODD DOTS ALL DOTS
DR VEN DRI VEN DRI VEN

PRESS [ ENTER] KEY

To exit this subtest and return to the DISPLAY TEST menu, press Ctrl +
Break.

Display Page

This subtest confirmsthat the pages can be changed in order from page O through
page 7 in 40* 25 character mode.

DI SPLAY PACE 0

0000000000000000000000000000000000000000
0

0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0000000000000000000000000000000000000000

To exit this subtest and return to the DISPLAY TEST menu, press Ctrl +
Break.



Subtest 09

Subtest 10

H Pattern Display/Border Color

This subtest displays 2000 H characters on the entire screen, as shown below.

Pressing Enter displaysthefollowing message:
Settingthe color CRT (1: Yes/ 2: No)

If an external CRT display is connected to the T1800, choose 1 to display the
following message:

[ Border Col or test (7 tines press [Enter] key]

Press Enter to execute the border color test.

To exit this subtest and return to the DISPLAY TEST menu, press Ctrl +
Break and then press Enter.

LED/DAC Pallet

This subtest checks the LED Speed, Caps L ock and Num Lock key operations
by writing 2Ah/15h data to 6 bits of 256x3 (RGB). Thisdataisthen read and
compared to theoriginal data.

[ Speed/ Caps/ Nuni Overl ay LEDt est |

(1) Press [ Fn + Pgdn ] key !... Speed (red)

(2) Press [ Fn + Pgup ] key !... Speed (green)
(3) Press [ Caps Lock ] key !...Caps (on/off)
(4) Press [ Fn + Numlock ] key !...Num(on/off)
(5) Press [ Fn ] key !'...Overlay (on/off)

PRESS [ ENTER] KEY
Then, thefollowing line appears:

DACPal | et WR-CWP t est
PressEnter to display thefollowing message:

[ Processor latchtest] =
Processor | atchtest (1:256tines, 2:endl ess) ?

321



3.8

Floppy Disk Test

CAUTION: Before running the floppy disk test, prepare a formatted work disk.
Remove the Diagnostics Disk and insert the work disk into the FDD. The contents
of the floppy disk will be erased.

To execute the Floppy Disk Test, select 5 from the DIAGNOSTIC TEST MENU, press Enter

and follow the directions displayed on the screen. The Floppy Disk test contains five subtests
that test the T1800’ sinternal floppy disk drive. Thefollowing messageswill appear after
selecting the Floppy Disk Test from the DIAGNOSTIC TEST MENU. Answer each of the
following questions with an appropriate response to execute the test.

1. Selectthetest drive number of the floppy disk driveto betested and press Enter.

Test drive nunber select (1: FDD#1, 2: FDD#2, 0: FDD1&2) *?

2. Select the mediatype of thefloppy disk in thetest driveto betested, and press
Enter.

Media in drive#X node (0:2DD, 1: 2D, 2: 2D- 2HD/ 2DD, 3: 2HD) ?

3. Select thetrack you want the test to start on and press Enter. Simply pressing
Enter setsthe start track zero.

Test start track (Enter:0/dd: 00-79) ?

4. Thefloppy disk test menu will appear after you select the start track number.
Select the number of the subtest you want to execute and press Enter. The
following message will appear during the floppy disk test.

FLOPPY DI SK XXX

Ti1oNNA DN AONCCTI CTECT AN VYV
[Grl]+[Break] ; test and
[Crl]+ G ; keystop

SUB- TEST : XX

PASS COUNT: XXXXX  ERROR COUNT: XXXXX
WRI TE DATA: XX READ DATA : XX
ADDRESS : XXXXXX  STATUS o XXX

Thefirst three digitsin the ADDRESS number indicate which cylinder isbeing
tested. Thefourth digitsindicatesthe head, and thelast two digits indicate the
sector being tested.

Thefirst digitsinthe STATUS number indicatesthe drive being tested and the
last two digitsindicate the error status code as explained in Table 3-3.

Subtest01  Sequentia Read
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Subtest 02

Subtest 03

Subtest 04

Subtest 05

This subtest performs a Cyclic Redundancy Check (CRC), that continuously
reads all thetrackson afloppy disk. Thefollowing tracks are read according to
the mediatypeinthefloppy disk drive:

Double-sided, double-density (2D): Track Oto 39.

Double-sided, double-density, double-track (2DD) and Double-sided,
high-density, double-track (2HD): Track Oto 79.

The start track is specified when the FDD test is started from the Diagnostick
Test Menu. Refer to step 3 at the beginning of this section to set the start track.

Sequential Read/Write
This subtest continuously writes data pattern BSADADh to all the specified

tracks selected in subtest 01. Thedataisthen read and compared to the original
data

Random Address/Data

This subtest writesrandom data to random addresseson all tracksdefined in
subtest 01. Thedataisthen read and compared to the original data.

Write Specified Address
This subtest writes specified datato a specified track, head, and address.

Read Specified Address
This subtest reads datafrom a specified track, head, and address.
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3.9 Printer Test

To execute the Printer Test, select 6 from the DIAGNOSTIC TEST MENU, press Enter and
follow thedirections displayed onthe screen. The Printer test containsthree subteststhat test
the printer output connected to the T1800. Thefollowing messageswill appear after selecting
the Printer Test from the DIAGNOSTIC TEST MENU. Answer each of the following ques-
tionswith an appropriate response to execute the test.

CAUTION: AnIBM compatible printer must be connected to the system to execute
thistest. Make sure the setup option External FDD/PRT isset to Printer.

Thefollowing message will appear when the printer test is selected:

channel #1 = XXXXh
channel #2 = XXXXh
channel #3 = XXXXh
Sel ect t he channel nunber (1-3) ?

The printer 1/0 port addressis specified by the XXXXh number. The T1800 supportsthree
printer channels. Select the printer channel number, and press Enter to execute the selected
subtest.

Subtest01  RipplePattern

This subtest prints charactersfor codes 20h through 7Eh line by linewhile
shifting one character to the left at the beginning of each new line.

" #$%& () *+, -./ 0123456789 ; <=>? @\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kI m
" #$%& () *+, -./0123456789: ; <=>? GABCDEFGHI J KLMNOPQRSTUVWXYZ[\ ]~ _* abcdef ghi j kI m
“H$UR () *+,-./0123456789: ; <=>? GABCDEFGHI JKLMNOPQRSTUVWXYZ[\]*_" abcdef ghi j kIl mo
#SU&' () *+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _* abcdef ghi j k| mop
$%8 () *+,-./0123456789: ; <=>? G\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgq

& ()
Y*+,-./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopqrs
* 4

+

Subtest 02 Function

Thissubtest printsthe various print types shown below.

PRI NTER TEST
1. THI S LI NES SHOWS NORVAL PRI NT.

2. THI'S LI NE SHOWsS DOUBLE W DTH PRI NT.
3. TH SLI NE SHOAS COVPRESSED PRI NT.

4. THI S LI NE SHOWS EMPHASI ZED PRI NT.

5. THI S LI NE SHOAS DOUBLE STRI KE PRI NT.

6. ALL CHARACTERS PRI NT
1" #S9%& () *+,./0123456789: ; <=>?@\BCDEFGH JKLMNOPQRSTUWKYZ[ \ ] ~_" abcdef ghi j kI m
opgr st uvwxyz{| } ~
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¥4+, -./0123456789: ; <=>? GA\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~_* abcdef ghi j kl mopgr

,-./0123456789: ; <=>? G\BCDEFGHI JKLMNOPQRSTUVWXYZ[\]~ " abcdef ghi j kIl mopqr st
,-./0123456789: ; <=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[\]~_* abcdef ghi j kIl mopqr st u
,-./0123456789: ; <=>? G\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]~_* abcdef ghi j kl mopgr st uv
,-./0123456789: ; <=>? @\BCDEFGHI JKLMNOPQRSTUVWKYZ[\]~_* abcdef ghi j kI mopgr st uvw



Subtest 03

Wraparound

NOTE: To execute this subtest a printer wraparound connector must be
connected to the T1800' s printer port. The printer wrap around connector
(34M741986G01) wiring diagramis described in Appendix F.

This subtest checks the output and bidirectional modes of the data control and

statuslinesthrough the printer wraparound connector.
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3.10 Async Test

To execute the Async Test, select 7 from the Diagnostic Test Menu, press Enter and follow
the directions displayed on the screen. The Async test contains six subteststhat test the T1800's
asynchronous communication functions. Move the bar corresponding to the subtest you want
to execute and press Enter.

Subtests 01 through 04 require the following dataformat:

Method: Asynchronous
Speed: 9600BPS
Data: 8 bitsand one parity bit (EVEN)

Datapattern: 20h to 7Eh

Thefollowing message will appear when subtests 01, 03, 04, and 05 are selected:
Channel #1 = XXXXh
Channel #2 = XXXXh

Channel #3 = XXXXh
Sel ect the Channel nunber (1 - 3)

The seria /0 port addressis specified by the X XXXh number.
Select the serial port channel number, and pressENTER to start subtest.

Subtest01  Wraparound (board)

NOTE: To execute this subtest an RS-232-C wraparound connector
(34M741621G01) must be connected to the RS-232-C port. The RS-232-C
wraparound connector wiring diagramis described in Appendix F.

This subtest checks the data send/receive function through the wraparound
connector.

Subtest02  Board (#1) <=> board (#2)

NOTE: To execute this subtest an RS-232-C cable (9-pin to 9-pin) must be
connected 1 and 2. The RS-232-C direct cablewiring diagramis described
in Appendix F.

This subtest checks the data send/receive function through the RS-232-C direct

Subtest03  Point to point (Send)

NOTE: To execute this subtest, two machines must be connected with an
RS-232-C direct cable. One machine should be set as'send' (subtest 03) and
the other set as'receive' (subtest 04). Thewiring diagramfor the RS-232-C
direct cableisdescribed in Appendix F.

This subtest sends 20h through 7Eh datato the receive side, then receivesthe
sent datacomparesit to the original data.
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Subtest 04

Subtest 05

Subtest 06

Point to point (Receive)

This subtest is used with subtest 03 described above. This subtest receivesthe
datafrom the send side, then sendsthe received data.

Card Modem L oopback (1200BPS)

NOTE: To execute this subtest, a 1200BPStype built-in modem must be
installed. An 1200BPStype modem can work correctly with this machine.

This subtest sends datafrom the RS-232-C port to the built-in modem. The same
dataisthen sent from the modem to the RS-232-C port and compared to the
original data.

When you select the channel number of the serial port and press Enter, the
following message appears.

Baud rate sel ect (1: 110BPS, 2: 300BPS, 3: 1200BPS) ?

Select the baud rate for the serial port and press Enter to execute this subtest.

Interrupt Test IRQ4, 3and 5

This subtest checks the Interrupt Request Level of IRQ 4, 3 and 5 from the send
sde.
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3.11 Hard Disk Test

To execute the Hard Disk Test, select 8 from the DIAGNOSTIC TEST MENU, press Enter,
and follow the directions displayed on the screen. The hard disk test contains ten subtests that
test the T1800 hard disk drivefunctions. The following messageswill appear after selecting
the hard disk test from the DIAGNOSTIC TEST MENU. Answer each of the following
guestions with an appropriate response to execute the test.

CAUTION: The contents of the hard disk will be erased when subtest 02, 03, 04, 05
06, 08, 09, or 10 isexecuted. Before running the test, transfer the contents of the hard
disk to a floppy disk(s). This can be done with the Toshiba MS-DOSBACKUP
command.

After the hard disk test is completed, execute the Toshiba MSDOSFDISK command,
which will set the partition. Then execute the Toshiba MS-DOS FORMAT command.
Refer to the Toshiba MS-DOSmanual for details.

1. When you select the hard disk test from the DIAGNOSTIC TEST MENU, the
following messagewill appear:

Test drive nunber sel ect (1: HDD#1, 2: HDD#2, 0: HDD1&2) ?

2. Select the hard disk drive number to betested and press Enter. Thefollowing
messagewill appear:

HDC F/ Werror retry (1:yes,2:no) ?

3. Thismessageisused to select the retry operation when the hard disk controller
detectsan error. Select 1 or 2 and pressEnter. Thefollowing message will

appear:
Dat a conpare error dunp (1:no, 2:yes) ?
4. Thismessageisused to select the error dump operation when adata compare error
isdetected. Select 1 or 2 and pressEnter. Thefollowing message will appear:
Detail status display (1:no,2:yes) ?
5. Thismessageis used to select whether or not the HDD statusis displayed on the

screen. The HDD statusisdescribed in section 3.15. Select 1 or 2 and press
Enter.
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Subtest 01

Subtest 02

Subtest 03

Subtest 04

TheHard Disk Test will appear after you responded to the Detail Status prompt.
Select the number for the subtest you want to execute and press Enter. The
following message will appear during each subtest.

HARD DI SK TEST XXXKXAKXX

SUB- TEST : XX

PASS COUNT: XXXXX ERROR COUNT: XXXXX
WRI TE DATA: XX READ DATA : XX
ADDRESS @ XXXXX STATUS o XXX

Thefirst three digits of the ADDRESS indicate which cylinder is being tested, the
fourth digit indicates the head and the last two digitsindicate the sector.

Thefirst digit of the STATUS number indicates the drive being tested and the last
two digitsindicate the error status code asexplained in Table 3-3.

Sequential Read
Thissubtest isasequential reading of all thetracks on the HDD starting at track

0. When all thetracks onthe HDD have been read, the test starts at the maxi-
mum track and reads the tracks on the HDD sequentially back to track O.

Address Uniquence (Uniqueness)

This subtest writes unique address data to each sector of the HDD track by track.
The datawritten to each sector isthen read and compared with the original data.
There are three ways the HDD can be read:

* Forward sequential

* Reverse sequential
* Random

Random Address/Data

This subtest writes random datato random addresses on the HDD cylinder, head
and sector. Thisdataisthen read and compared to the original data.

Cross Tak & Peak Shift

This subtest writes eight types of worst pattern data (shown below) to acylinder,
then readsthe datawhile moving from cylinder to cylinder.

Worst pattern data: B5ADADNh, 4A5252h, EB6DB6h, 149249h
63B63Bh, 9C49C4h, 2DB6DBI, D24924h.
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Subtest 05

Subtest 06

Subtest 07

Subtest 08

Subtest 09

Subtest 10

3-30

Write/read/compare(CE)

This subtest writes BSADADhO worst pattern data to the CE cylinder on the
HDD, then reads the datafrom theCE cylinder and comparesit with the original
data.

Writespecified address

This subtest writes specified data to a specified cylinder and head on the HDD.

Read specified address

This subtest reads data which has been written to aspecified cylinder and head
on the HDD.

ECCcircuit

Thissubtest checksthe Error Check and Correction (ECC) circuit functions of
the specified cylinder and head on the HDD.

Sequential write

This subtest writes specified 2-byte datato all of the cylindersonthe HDD.

W-R-C specified address

This subtest writes datato a specified cylinder and head on the HDD, then reads
the data and comparesit to the original data.



3.12 Real Timer Test

To execute the Real timetest, select 9 from the Diagnostic Test Menu, press Enter and follow
thedirectionson the screen. Thereal timer test contains three subteststhat test the T1800' sreal
timer functions. Movethe bar corresponding to the subtest you want to execute and press

Enter.

Subtest 01

Subtest 02

Subtest 03

Real Time

A new date and time can beinputted during this subtest. To executethereal time
subtest follow these steps:

1. Select subtest 01 and the following message will appear:

Current date : XX- XX- XXXX
Current tinme: XX XX XX

Ent er newdat e:

PRESS [ ENTER] KEY TOEXI T TEST

2. If thecurrent dateisnot correct, input the correct date at the "Enter new
date" prompt and press Enter. Thefollowing prompt will appear as
shown below:

Enter newtine :

3. Ifthecurrent timeisnot correct, input the correct time in military format.
After pressing Enter the display returnsto the Real Time Test menu.

Backup Memory

Thissubtest performsthe following backup memory check:
Writes 1-bit of "on" datato address 01h through 80h
Writes 1-bit of "off" datato address FEh through 70h
Writes the data pattern AAh through 55h to the RTC 50 bytes memory
(address OEh to 3Fh)

Then the subtest reads and compares this datawith the original data.

Real Time Carry

CAUTION: When this subtest is executed, the current data and time are
erased.

Thissubtest checksthereal time clock increments, making sure the date and time
aredisplayedinthefollowing format:

Current date: XX- XX- XXXX
Current time: XX XX XX 3.31



3.13 Numeric Data Processor Test

NOTE: To execute thistest, a math co-processor (NDP) must be mounted in the
T1800.

Subtest 01 NDP test
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Thistest checksthe following functions of the numeric data processor:

Control word
Statusword
Bus

Addition
Multiplication
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3.14 Error Code and Error Status Names

Table 3-3liststhe error codes and error status namesfor the Diagnostic Test.

Table 3-3 Error codes and error status names (1/2)

Devicename Errorcode Error status name
(COMMON) FF Data Compare Error
SYSTEM 01 ROM Checksum Error
Memory 01 Parity Error

02 Protected Mode Not Change

14 Memory Read/Write Error

1B H-RAM Mapping Error

1C H-RAM Read/Write Error
FDD 01 Bad Command

02 Address Mark Not Found

03 Write Protected

04 Record Not Found

06 MediaRemoved

08 DMA OverrunError

09 DMA Boundary Error

10 CRCError

20 FDC Error

40 Seek Error

60 FDD Not Drive

80 Time Out Error

EE Write Buffer Error
PRINTER 01 Time Out

08 Fault

10 Select Line

20 Out Of Paper

40 Power Off

80 Busy Line
ASYNC 01 DSR Off Time Out

02 CTS Off Time Out

04 RX-ENABLE Time Out

08 TX-BUFFER Full Time Out

10 Parity Error
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Table 3-3 Error codes and error status names (2/2)

Devicename Errorcode Error status name
ASYNC 20 Framing Error

40 Overrun Error

80 Line Status Error

88 Modem Status Error

33 NO CARRIER (Card Modem)

34 ERROR (Card Modem)

36 NO DIAL TONE (Card Modem)
HDD 01 Bad Command Error

02 Bad Address Mark Error

04 Record Not Found

05 HDC Not Reset

07 Drive Not Initialized

09 DMA Boundary Error

0A Bad Sector Error

0B Bad Track Error

10 ECCError

11 ECCRecover Enable

20 HDCError

40 Seek Error

80 Time Out Error

AA Drive Not Ready

BB Undefined

CcC Write Fault

EO Status Error

FO Not Sense Error (FF)
NDP 01 No CO-PROCESSOR

02 Control Word Error

03 Status Word Error

04 Bus Error

05 Additional Error

06 Multiple Error




3.15 Hard Disk Test Detail Status

When an error occursin the hard disk test, the following messageis displayed:

HDC st at us = XXXXXXXX

Detailed information about the hard disk test error isdisplayed on the screen by an eight-digit
number. Thefirst four digitsrepresent the hard disk controller (HDC) error status number and

thelast four digitsare not used.

Thehard disk controller error statusis composed of 2 bytes; thefirst byte displaysthe contents

of the HDC statusregister in hexadecimal form and the second byte displaysthe HDC error
register.

The contents of the HDC status register and error register are described in Tables 3-4 and 3-5.

Table 3-4 Hard disk controller statusregister contents

Bit Name Description

7 BSY “0"---- HDC is busy.

(Busy) “1”---- HDC is ready

6 DRDY “0”---- Hard disk drive is not ready to accept any command.
(Drive ready) “1”---- Hard disk drive is ready.

5 DWF “0"---- DWF error is not detected.

(Drive write fault) “1"---- Write fault condition occurs.

4 DSC “0"---- The hard disk drive heads are not settled over a track.
(Drive seek “1"---- The hard disk drive heads are settled over a track.
complete)

3 DRQ “0"---- Drive is not ready to transfer data.

(Datarequest) “1"---- Drive is ready for data transfer.

2 CORR “0"---- Other
(Corrected data) “1"---- Correctable data error is corrected.

1 IDX “0"---- Other
(Index) “1"---- Index is sensed.

0 ERR “0"---- Other
(Error) “1"---- The previous command was terminated with some error.
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Table 3-5 Error register contents

Bit Name Description
7 BBK1 “0” Other
(Bad block “1” A bad block mark is detected.
mark)
6 UNC “0"---- There is no uncorrectable data error.
(Uncorrectable) “1”---- Uncorrectable data error has been detected.
5 — Not used
4 IDNF “0"---- Other
(Identification) “1"---- There was no ID field in the requested sector.
3 E— Not used
2 ABRT “0"---- Other
(Abort) “1"---- lllegal command error or a drive status error occurs.
1 TKOO “0"---- The hard disk has found track 0 during a recalibrate command.
(Track 0)
“1"---- The hard disk could not find track 0 during a recalibrate
command.
0 —_— Not used.
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3.16 Hard Disk Format

Thiscommand executes the hard disk formatting command. There are two types of hard disk

formatting:

0 Lowlevel (physical) formatting
[0 MS-DOS(logical)formatting

Thishard disk format function performsalow level format of the hard disk and executesthe

following hard disk format and checks:

All track FORMAT
Good track FORMAT
Bad track FORMAT
Bad track CHECK

Eal A

CAUTION: The contents of the hard disk will be erased when this programis
executed. Before executing the function, transfer the contents of the hard disk onto
afloppy disk(s). This can be done with the Toshiba MSDOS BACKUP com-
mand. Seethe Toshiba MSDOSmanual for details.

3.16.1 Function Description

1. All track FORMAT

Thisoption performsa low level format of all the tracks on the hard disk as
shown in Table 3-6 below:

NOTE: Before executing the all track format option, check for bad tracks
using execute the Bad track CHECK option to displaysa list of bad tracks

level on HDD.
Table 3-6 Hard disk formatting sequence
ltems Description

40 MB 60MB
Sector sequences 1:1 1:1
Cylinders 0to 976 0to 822
Heads Otol Oto3
Sectors l1tod44 1to 39
Sector length (bps) 512 512
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2. Good track FORMAT
Thisoption formats aspecified cylinder and track asagood track. 1f agood track
isformatted as abad track, use this option to change the track to agood track.

3. Bad track FORMAT
Thisoption formats aspecified cylinder and track asabad track. If abad track is
detected, usethisoption to label it asabad track.

4. Bad track CHECK
This option searches the hard disk for bad tracks by reading datato all the tracks
onthehard disk. A list of bad tracksis displayed when the program is compl ete.

If an error other than abad track is detected, the program isautomatically
terminated.

3.16.2 Operations

CAUTTUIN. AICT UK TTUD T1AaS DECITTUTNITIAUEY, TRXELUCT U TUINTUA IVIoSTDUOS
FDISK command, to partition the HDD. Next, execute the Toshiba MSDOSFOR-
MAT command. Refer to the Toshiba MS-DOS manual for more infor mation about
using these commands.

1. Selectingtest 2 and pressing Enter inthe DIAGNOSTIC MENU, displaysthe
following messages:

DI AGNOSTI CS - HARD DI SK FORMAT @ VX XX

- All track FORVAT
Good track FORVAT
- Bad track FORVAT
- Bad track CHECK
Exit to DI AGNOSTI CS MENU

OPRLWNPE

2. All track format option
(1) Selectingtheall track format option displaysthefollowing message:

Drive nunber sel ect (1: #1, 2: #2) ?

(2) Select adrive number and press Enter. Thefollowing message will appear:

I nterl eave nunber (1/1-8) ?
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(3) Select aninterleave number (usually 1) and pressEnter. Thefollowing
display will appear:

Unl ock For mat sel ect (1:no, 2:yes) ?

(4) Select whether or not the HDD has an unlock format and press Enter.

NOTE: HDDs which manufactured by JVC has unlock format function and
must be selected 2:yes. On the other hand, other HDDs does not have
unlock format function, therefore 1:no must be selected.

Thefollowing message will appear:

[ HDD TYPE ] : CYLI NDER = XXXX
[ HDD TYPE] : HEAD = XX
[ HDD TYPE | : SECTOR = XX

[ WARNING: Current DISKdataw || be
conpl et el y destroyed |

Press [ Bad track nunber (CCCCHH)] key ?

(5) Enter the cylinder and head number of the bad tracks on the HDD and press
Enter. The cylinder number is represented by CCCC and HH is the head
number. If the HDD does not have any bad tracks, press Enter. The
[[cylinder, head = X XXX XX]] message will appear and all the cylindersin
the hard disk will be formatted and checked.

(6) After formatting the hard disk, execute the verify check program. When the
verify check programiscomplete, the following message will appear:

For mat conpl et e

(6) PressEnter toreturnto the Hard Disk Format menu.

Good track format or bad track format selection

(1) Whenthegood track format or bad track format is selected, thefollowing
message will appear.

Drive nunber sel ect (1:#1, 2: #2) ?
(2) Select adrive number and pressEnter. The following message will appear.

I nterl eave nunber (1/1-8) ?

(3) Select aninterleave number (usually 1) and pressEnter. Thefollowing
message will appear.

[ HDD TYPE ] : CYLI NDER = XXXX
[ HDD TYPE] : HEAD = XX
[ HDD TYPE ] : SECTOR = XX

Press [ Track nunber (CCCCHH) key ?
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3-40

(4)

Typethefour digit track number and pressEnter. Thefirst threedigits
indicatethe cylinder and thelast digit indicatesthe head. Thisformatseither
good tracks or bad tracks as sel ected.

NOTE: This program can format only one track per operation. Repeat the
operation as many times as necessary to format several good tracks or bad
tracks.

Q)

(6)

After atrack on the hard disk has been formatted the following message will
bedisplayed:

For mat conpl ete

Press Enter to return to the Hard Disk Format menu.

Bad track check option

@

)

3

(4)

©)

When thisoptionis selected, thefollowing message will appear:
Drive nunber sel ect (1:#1, 2: #2) ?

Select adrive number and press Enter. Thefollowing message will appear:
| nterl eave nunber (1/1-8) ?

Select an interleave number (usually 1) and press Enter. Thefollowing
message is displayed, and the bad tracks on the hard disk are checked:

[ HDD TYPE ] : CYLI NDER = XXXX
[ HDD TYPE] : HEAD = XX
[ HDD TYPE ] : SECTOR = XX

[[cylinder, head = XXXX XX] ]

After checking the bad tracks on the hard disk the following message will
appear:

For mat conpl ete

Press Enter to return to the Hard Disk Format menu.




3.17 Head Cleaning

3.17.1 Function Description

Thisfunction cleansthe headsin the FDD by executing a series of head load/seek and read
operations. A cleaning kit isnecessary to perform thisoperation.

3.17.2 Operations

1. Selecting test 4 from the DIAGNOSTIC MENU and pressing Enter displaysthe
following messages:
DI AGNOSTI CS - FLOPPY DI SK HEAD CLEANI NG : VX. XX
Mount cl eani ng di sk(s) ondrive(s).

Press any key when r eady.

2. Removethe Diagnostics Disk from the FDD. Theninsert the cleaning disk and
pressEnter.

3. Whenthe cl eani ng start messageappears, the FDD head cleaning has
begun.

4. Thedisplay automatically returnsto the DIAGNOSTIC MENU when the pro-
gramiscompleted.
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3.18 Log Utilities
3.18.1 Function Description

Thisfunctionlogserror information generated while atest isin progress and storestheresultsin
RAM. Thisfunction can store dataon afloppy disk or output the datato aprinter. If the power
switchisturned off, theerror information will belost. Theerror informationisdisplayedinthe

followingorder:

Error count (CNT)

Test name (TS-NAME)

Subtest number (TS-NAME)

Pass count (PASS)

Error status(STS)

FDD/HDD or memory address (ADDR)
Writedata (WD)

Read data (RD)

HDC status (HSTS)

Error status name ([ERROR STATUS NAME])

©COoONOOA~WNR

=
©

3.18.2 Operations

1. Selecting 5 and pressing Enter inthe DIAGNOSTIC MENU, logs error infor-
mation into RAM or on thefloppy disk. Theerror information isdisplayedinthe
followingformat:

XXXXX ERRORS
CNT TS- NAME PASS STS ADDR WD RD HSTS [ STATUS NAME]

001 FDD 02 0000 103 00001 00 00 FDD - WRI TE PROTECTED
001 FDD 01 0000 180 00001 00 00 FDD - TI ME OUT ERROR
Addr ess
Error status
Pass count HDC st at us
Subt est nunber Read data
Test nane Wite data
Error count Error status nane

[[1:Next,2:Prev,3:Exit,4:dear,5 Print, 6: FDLog Read, 7: FDLog Wi te]]
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2. Theerror information displayed on the screen can be manipul ated by the following
number key:

The 1 key scrollsthe display to the next page.

The 2 key scrollsthe display to the previous page.

The 3 key returnsto the Diagnostic Menu.

The 4 key erasesall error log informationin RAM.
The5 key outputsthe error log information to aprinter.
The 6 key readsthe log information from afloppy disk.
The 7 key writesthelog information to afloppy disk.

3. Inthecaseof “error retry OK,” acapital “R” will be placed at the beginning of
error status. However, it isnot added to the error count.
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3.19 Running Test

3.19.1 Function Description

Thisfunction automatically executesthefollowing testsin sequence:

System test (subtest number 01)

Memory test (subtest number 01, 02, 04, 06, 07)
Display test (subtest number 01 to 08)

FDD test (subtest number 02)

Printer test (subtest number 03)

Async test (subtest number 01)

HDD test (subtest number 01, 05)

Real timer test (subtest number 02)

N A~WNE

The system automatically detectsthe number of floppy disk drives connected to the T1800 for
the FDD test.

3.19.2 Operations
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CAUTION: Do not forget to load a work disk in the FDD. If awork diskis not
loaded, an error will be generated during the FDD testing.

1. Removethediagnosticsdisk from thefloppy disk drive and insert the working
disk.

2. Select 6 from the Diagnostic Menu and press Enter, the following message will
bedisplayed:
Printer wap around test (Y/N) ?
Selecting Yes executesthe printer wraparound test. A printer wraparound con-

nector must be connected to the printer/FDD port on the back of the T1800 to
properly executethistest.

3. Select Y or N and pressEnter. Thefollowing message will appear:
Serial #Awrap around test (Y/N) ?
Selecting Yes executes the ASY NC wraparound test. An RS-232-C wraparound

connector must be connected to the serial port on the back of the T1800 to
properly executethistest.

4. SelectY or N and press Enter to start the test.

5. Thisprogramisexecuted continuously. To terminatethe program, press
Ctrl+Break.




3.20 Floppy Disk Drive Utilities

3.20.1 Function Description

Thisfunction formatsthe FDD, copiesthe floppy disk and displaysthe dump list for both the
FDD and HDD.

1. FORMAT

CAUTION: Thisprogramisonly for testing a floppy disk drive. The option
is different than the Toshiba MS-DOS FORMAT command.

Thisprogram can format a5.25-inch or 3.5-inch floppy disk in thefollowing
formats:

(1) 2D:  Double-sided, double-density, 48/67.5 TPI, MFM mode, 512 bytes,
9 sectorg/track.

(2) 2DD: Double-sided, double-density, double-track, 96/135TPI, MFM
mode, 512 bytes, 9 sectorg/track.

(3 2HD: Double-sided, high-density, double-track, 96/135 TPI, MFM mode,
512 bytes, 18 sectors/track.
2. COPY
This program copies a source floppy disk to atarget floppy disk.

3. DUMP

This program displaysthe contents of the floppy disk (both 3.5-inch and 5.25-
inch) and the designated sectors of the hard disk on the display.

3.20.2 Operations

1. Selecting 7 from the DIAGNOSTIC MENU and pressing Enter displaysthe
following message:

[ FDD UTI LI TIES ]

&2
9

© EXI T TO DI AGNOSTI CS VENU
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2. FORMAT program

(1) Selectingformat displaysthefollowing message:
DI AGNCSTI CS - FLOPPY DI SK FORMAT : VX, XX
Drive nunber sel ect (1=A:,2=B:) ?

(2) Select adrive number to display thefollowing message:

Type sel ect (0:2DD- 2DD, 1: 2D1- 2D, 2: 2D- 2HD, 3: 2HD- 2HD) ?

(3) Select amedia/drivetype number and pressEnter. A message similar to the one
below will be displayed:

Warning : Disk dataw || be destroyed.

Insert work disk intodrive A
Press any key when r eady.

(4) Remove the Diagnostics Disk from the FDD, and insert the work disk and press
any key.

Thefollowing message will be displayed when the FDD format is executed:

[ FDD TYPE ] : TRACK = XXX
[ FDD TYPE] : HEAD = X
[ FDD TYPE | : SECTOR = XX

Format start
[[track, head = XXX X] ]
After thefloppy disk isformatted, the following message will appear:

For mat conpl ete
Anot her format (1: Yes/2: No) ?

(5) Typing 1, displaysthe message from step (3) above. Typing 2 returnsthetest to the
DIAGNOSTIC MENU.
3. COPY program
(1) When copy is selected, the following message appears.

FLOPPY DI SK FORMAT & COPY : VX XX
Type sel ect (0:2DD-2DD, 1: 2D- 2D, 2: 2D- 2HD, 3: 2HD- 2HD) ?

(2) Selecting amediadrivetype number will display a message similar to the one below:

| nsert source diskintodrive A
Press any key when r eady.
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(3) Removethe Diagnostics Disk from the FDD, insert the source disk, and press any

(4)

Q)

key. Thefollowing messagewill appear, indicating the program has started.

[ FDD TYPE ] : TRACK = XXX
[ FDD TYPE] : HEAD = X
[ FDD TYPE | : SECTOR = XX

Copy st art
[[ track, head = XXX X ]

Remove the source disk from the FDD, insert aformatted working disk and press
any key. The[[ track,head = XXX X ]] message will appear and start copying to
thetarget disk. When the amount of dataistoo large to be copied in one operation
the message from step 2 isdisplayed again. After the floppy disk has been copied,
thefollowing message will appear:

Copy conpl ete
Anot her copy (1: Yes/ 2: No) ?

To copy another disk, type 1 and the message from step 1 will be displayed again.
Entering 2 returnsthe test program to the DIAGNOSTIC MENU.

DUMP program

@

When dump is selected, the following message appears.

DI AGNOSTI CS- HARD DI SK & FLOPPY DI SK DUWP @ VX. XX
For mat type sel ect (0: 2DD, 1: 2D, 2: 2HD, 3: HDD) ?

)

3

(4)

Select aformat type number. Typethe number. If 3 isselected, the display will go
tothestep (5).

0: Displaysadumplist for afloppy disk (2DD).

1. Displaysadump listfor afloppy disk (2D).

2. Displaysadumplist for afloppy disk (2HD).

3: Displaysadumplist for ahard disk.

If 0, 1, or 2 isselected, the following message will appear.
Sel ect FDD nunber (1: A 2:B) ?

If 3isselected, goto step (5).

Select an FDD drive number and the following message will appear:

I nsert source diskintodrive A
Press any key when r eady.
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(6)

()

(8)
©)

(10)

Remove the Diagnostics Disk from the FDD and insert asource disk. Pressany key
and thefollowing message will appear:

—NMax. address —
[ Track ] = XXXX
[ Head ] = XX
[ Sector] = XX
Track nunber ??

Typethe track number and press Enter. Thefollowing message will appear:
Head nunber ?
Type the head number and press Enter. The following message will appear:
Sect or nunber ??
Type the sector number and press Enter. The specified dump list will be displayed.
After adump list appears on the screen, the following message will appear:
Press nunber key (1: up, 2: down, 3: end) ?
1 Displaysthe next sector dump.
2: Displaysaprevious sector dump.
3 Displaysthefollowing message.
Anot her dunp (1: Yes/ 2: No) ?

If you type 1, the display will return to the message shown in step (1) above. If you
type 2, the display will return to the DIAGNOSTIC MENU.



3.21 System Configuration

3.21.1 FunctionDescription

The System Configuration program containsthefollowing configurationinformationfor the
T1800:

SKBC version

BIOS ROM version

Base memory size

Display mode

A number of floppy disk drives
A number of ASYNC ports

A number of hard disk drives
A number of printer ports
Co-processor

Extended memory size

COoONOTOMWDNE

=
©

3.21.2 Operations

Selecting 8 from the DIAGNOSTIC MENU and pressing Enter displaysthe following system
configuration:

SYSTEMCONFI GURATI ON':

- SKBC VERSI ON = VX. XX

- Bl OS ROM VERSI ON = VX. XX
640KB MEMORY

COLOR/ GRAPH( 80 Col urm)

- 1 FLOPPY DI SK DRI VE( S)

- 1 ASYNC ADAPTER

- 1 HARD DI SK DRI VE( S)

- 1 PRI NTER ADAPTER

- 0 MATH CO- PROCESSOR

- XXXXXKB EXTENDED MEMORY

* % Ok X 3k X X F X F

PRESS [ ENTER] KEY

Press Enter to return to the DIAGNOSTIC MENU.
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3.22 SETUP

3.22.1 Function Description

Thisprogram displaysthe current system setup information aslisted below:

3-50

1.

Memory

(1)) Tota

(20 Base

(3) Extendedmemory
(4) Hard RAM

(5) Shadow BIOS ROM

Display

(1) Display adapter

(20 LCD Display mode
(3 LCD Gray scaeleve

Hard disk
(1) Capacity

Time & date

COM/PRT/FDD

(1) Seria port

(2) Built-inmodem

(3) Built-inmodem Power
(4) Externa FDD/PRT
(5) Printer porttype

Power on password

Others

(1) Resumemode

(2) Battery savemode
(3)  Pop-up

(4)  Speaker

(5) Batteryalarm

Battery save option

(1) Processing speed
(20 CPU sleep mode
(3) HDD auto off
(4) Display auto off



3.22.2 Accessing the SETUP

Selecting 0 from the DIAGNOSTICS MENU and pressing Enter displaysthe following:

T1800 SETUP
— MEMORY __ COM PRT/ FDD
Tot al = 2048KB Se_rll al _Portdz O?Vll(l RQ4/3F;3H)
Base = G40KB BUI. t-|.n Modem = CD\/IZ(_I RQB/ 2F8H)
Ext ended = 1280KB Bui I t-i In Nng/em Povsfr = n
Har d RAM - OKB External F PRT = Printer

Shadow Bl G5 ROM  =Enabl e( 128KB)

Printer Port Type = Qutput

— DI SPLAY

LCD Di spl ay Mbde = Col or

D spl ay Adaptor =VGA Conpatible

LCD Gray Scal e Level = Normal 64 Level s

HARD DI SK

Capacity = 40MB

TI ME & DATE

00: 00: 00, Tue Jan 01, 1992

— PONER ON PASSWORD
Not Regi st ered

— OTHERS
Resune Mdde = Boot
Battery Save Mode = Autonatic
(Long Life)
Pop- up = Enable
Speaker = O
Battery Alarm = O

N S I I I

Sel ect itens, Space, BkSp : Change val ues

Esc: Exit without saving, Hone: Set default val ues, End: Save and reboot

The menus above show examples of setup options asthey currently may be stored in memory.

Sincethe options shown reflect the previously set options, the display you see may be different
from the one above. The options, “LCD Display Mode,” “LCD Gray Scale,” and “LCD Gray
ScaleLevel” differ depending on the option selected for “ Display Adaptor.”

Notice that selecting the type of diskette driveisnot an option. The T1800 automatically
determines what type of internal diskettedriveisinstalled. Also, youdon’t havetorunthe

SETUPto use an externa 5.25-inch diskettedrive.

PressESC if the setup options displayed accurately reflect your hardware configuration and no

changes are necessary.

The SETUP displaysthefollowing message:

Exit wi t hout saving? (Y/ N

PressY. Thesystem returnsto the diagnostic menu.
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3.22.3 Changing SETUP Values

Y ou can change the setup options automatically or manually.
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Automatic Reset

Follow these stepsto set the values automatically:

1. PressHome. Thisinstructsthe programto reset all the optionsto their factory
preset values.
The program cal culates how much base and extended memory your T1800 has,
based on whether or not you have an expansion memory card installed.
The T1800 SETUP menu displaysthe new values.

2. Confirmthat the new values are correct. To change any option(s), go to the next
item, M anual Reset.

3.  If thenew valuesare correct, press End to record the new valuesin configuration
memory.

4. Gotostep5 of the next item, Manual Reset.

Manual Reset

Follow these stepsto change any option(s) manually:

NOTE: The cursor, shown asa video bar, indicates which option is presently
selected.

Use the arrow keysto move the cursor between options. Y ou can aso select
each option group by pressing the character on the keyboard corresponding to
thefirst character of the heading for each option group. For example, if you
press D, the cursor movesto the top of the DISPLAY option group.

When the cursor highlights the values of an option you want to change, use the
space bar and backspace keysto select the desired value.

When you finish making changes, press End to record the new valuesin con-
figurationmemory.

SETUP displaysthefollowing message:
Save Settings, performself test and reboot? (Y/N)

Review your changes. If you need to make more alterations, press N and go
back to step 1 above.

If the new values are correct, press Y. They arerecorded into CMOS memory
andthesystemrestarts.




3.22.4 SETUP Option Descriptions

The SETUP screenisdivided into functionally-related groups. This section describeseach
group and the optionswithiniit.

1. Memory

Thisgroup of options|etsyou configure the T1800's memory.

@

)

3

(4)

Q)

Totd

Thisfield displaysthetotal amount of memory installed and isautomati-
cally calculated by the computer.

Base

Thisfield displaysthe amount of memory installed and isautomatically
calculated by the computer. Y ou cannot changethisvalue.

Extended Memory

Thisfield displaysthe amount of extended memory the T1800 has avail-
able. Y ou cannot change thisvalue.

Hard RAM

Thisfield displaysthe amount of extended memory assigned to Hard
RAM. When you pressthe space bar or backspace key, the size of
memory allocated for Hard RAM increases or decreasesin 64KB step
from 128KB to 8192KB. The default is OKB.

Shadow BIOS ROM

The SETUP program displays 128KB of RAM, which isreserved for the
Shadow BIOS ROM. Thisfield displays the amount of the extended
memory used for the shadow BIOS ROM. If you set this option to En-
abl e, extended memory sill bereduced by 128K B.

Enabl e (128KB) You can use the shadow BIOS ROM.
(Thisisthedefault value).

D sabl e Y ou cannot use the shadow BIOS ROM.

2. Display
Thisgroup of options helpsyou configure the T1800' sdisplay.

D)

Display adapter
Thisdisplaysonly VGA conpat i bl e. Youcannot changeit.
VGA conpati bl e  Choosestheinternal adapter for the VGA display.
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(2) LCD display mode

Use this option to set the T1800's display mode.

Col or Selects 80 x 25 text or 640 x 480 graphics modes.
Thisoption a so affectsacolor monitor attached to
theexternal display port. (Thisisthedefault.)

Monochr one Selects monochrome mode. This also used when you
attach aVV GA monochrome monitor to the external
display port. Alsosome softwareisdisplayed
better in monochrome mode.

(3) LCD gray scaleleve

Thisoption letsyou switch between uses normal and reversevideo. This
option also appearsin the Pop-up Window. The optionsare:

Nor mal 64 1| evel s Displays black text on awhite background
with 64 shades of gray.

Reverse 64 | evel s Displays white text on ablack background
with 64 shade of gray.

3. Hard disk

This option enables or disablesthe hard disk drive.

xxMB The 40-MB and 60-MB type HDD can be used for this
machine. Thedisk'scapacity isautomatically displayed
but, cannot be changed except No dri ve.

No dri ve Y ou cannot access the hard disk.

4. Time & Date

S. COM/PRT/FDD
Thisoption controls setting for serial and parallel ports.
(@) Serial Port/Built-inModem
This option alows you to set the COM level, COM1 or COM2, for

the serial and parallel ports. Thisserial port interrupt level (IRQ) and I/O
port base address for each COM level is shown below:

COM level Interruptlevel I/O address

comM1 4 3F8h  (Serial Port default)
COomM2 3 2F8h  (Built-in Modem default)
Not Used (Disables Port)
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)

3

(4)

Built-in Modem Power

Use the potion to turn the built-in modem's power on or off. This
appearsonly when the built-in modemisinstalled.

N Built-in Modem power ison.

CFF  Built-in Modem power isoff.

External FDD/PRT
Use this option to assign the function of the Exter nal PRT/FDD port.

Printer Configuresthe port for output to aprinter or other
parallel device. Thisisthedefault setting.

FDD A Configuresthe port for output and input to and from
theexternal 5.25-inch floppy disk drive and assigns
theletter A tothe external drive. By default the
internal drive becomesdrive B.

FDD B Configuresthe port for output and input to and from
theexternal 5.25-inch floppy disk drive and assigns
theletter B to the external drive. By default the
internal driveremainsdriveA.

Printer Port Type

This option sets the communication mode for the PRT/FDD port to either
output-only or bi-directional. Itiseffective only whenthe External PRT/
FDD optionisset to printer. If FDD isselected, this setting isignored and
themodeisautomatically settoBi - di r ect i onal . For most printers,
theport should besetto Qut put . With some other parallel devices, the
settingshouldbesettoBi - di r ect i onal .

Qut put Activatesuni-directional operation.
Thisisthedefault setting.

Bi -di rectional Activatesbi-directional operation.
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6. POWER ON PASSWORD
Thisoption allows you to set or reset the power on password.

If the power on password has not been set, the SETUP program displaysthe
following message:

Not Regi st ered
How to set the Password

To set the power on password, following these steps.

NOTE: When typing the password option, you can use either capital
letters or small letters.

1. Pressthe Spaceor BkSp key to display the following prompt:

Usethis section to set the system date and time.
Password =

2. Enter apassword of up to 10 characters. The charactersstring you enter is
displayed asastring of asterisks. For example, if you enter a password
consisting of four characters, the display isshown as:

Password =  x%*x

NOTE: If you pressEnter beforeentering the password, Not Regi s-
tered will appear onthedisplay.

3. PressEnter . Thefollowing message appears allowing you to verify the
password.

Verify Password =
4. Re-enter the character string you just typesand press Enter.
If the two character strings match, the password isregistered and the
display changesto:
Regi stered

If thetwo character strings were not match, the password isnot registered
and the display changesto:

Entry Error !!

How to Reset the Password
To reset the power on password, follow these steps:
1. Pressthe Spacebar or BkSp to display the following prompt:

Password =
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2. Enter thecurrently registered password. The character string you enter is

displayed asastring of asterisks.
Password = #xxx
NOTE: If you press ENTER before entering the password, Regi s-

tered will appear onthedisplay.

3. PresseENTER. If the character string you enter matchesthe registered
password, the password option isreset and the display changeto:

Not Regi stered
If they do not match, the following message appears along with abeep indicating
you must repeat step 2.
Entry Error!!
4. Following the same procedures as the ones described in the previous
section, How to Set the Password, to set a new password.
Making a Password Service Disk
If you happen to forget your password, how will you start up your computer?
The T1800 provides you a special feature of the password service disk which
unlocksthe password. To make the password service disk, prepare aformatted
3.5-inch 2DD floppy disk (any datawill be erased) and follow the steps below.
1. Setthe password as described in previous section.
2. Insert a3.5-inch 2DD floppy disk into drive A.
3. PressEnd and thefollowing message appears:

Save settings, performself test and reboot? (Y/N)
| nsert Password Service Di skif necessary.
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7. Others

Whether or not you need to configure the T1800 with these options depends
primarily on thekind of software or peripheralsyou use.

(1)) Resumemode

This option enables and disables the AutoResume feature. Y ou can also
set this option using the Pop-up Window. Disabling AutoResume enables

boot mode.
Boot Turnsoff AutoResume. Thisisthe default setting.
Resurre Turnson the AutoResume feature.

(2) Battery savemode

Thisoptionisusedtoselect eithertheaut omat i ¢ setti ng( Nor mal
Life) or (Long Life) ortheUser Setting oftheBATTERY
SAVE OPTIONS. You can also set this option using the Pop-up Win-
dow.

When the AC adapter is connected to the T1800, this option usesthe
normal life setting evenif you havesetitto Long life or User’ssetting in
the SETUP window. The default isLong life when the T1800 uses
battery power.

Long life/ Selectsapreset set of battery save

Normal life parameterssuitablefor either Long or Normal
battery life operation. Selecting thisoption,
displays a sub-window of, BATTERY SAVE
OPTIONS, like the one shown here. The options
in the sub-window cannot be changed and are for
informational purposesonly.

— BATTERY SAVEOPTIONS — —— BATTERY SAVEOPTIONS —]
Processing Speed Low Processing Speed High
CPU Sleep Mode Enable CPU Sleep Mode Disable
HDD Auto Off 03 Min. HDD Auto Off Disable
Display Auto Off 03 Min. Display Auto Off Disable
Long Lifesetting Normal Lifesetting

User setting Thisoption, allowsyou to set the battery save
parameters on the sub-windows, BATTERY
SAVE OPTIONS. When you select this, the
automatic setting feature (Long Lifeor Normal
Life) isdisabled and the user-preferred parameters
become effective. Thedefault setting in the sub-
windows depends on the BATTERY SAVE
MODE: Automatic (Long Life) or
Automatic (Normal Life). Fordetalls,
see the next section, Battery Save Options.
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(4)

)

Pop-up
Use this option to enable or disable the Pop-up window.

Enabl e Enablesyou to access to the Pop-up Window.
Thisisthedefault setting.

D sabl e Disablesthe Pop-up Window.

Speaker

This option enables and disables software use of the system speaker.
Setting thisoption to of f disablesthe self-test alarm. All other system
alarmsare unaffected. Thisoption also appearsin the Pop-up Window.

0)] Enables software use of the system speaker.
Thisisthedefault setting.

af Disables software use of the system speaker.

Battery Alarm

This option enables and disablesthe low battery. Thisoption also appears
in the Pop-up Window.

h Enablestheaarm. Thisisthe default setting.
O f Disablesthealarm.
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8.

BATTERY SAVE OPTIONS

(1) PROCESSING SPEED
Use this potion to set the CPU operating speed high or low.

Processing speed CPUspeed
High 20 MHz.
Low 10 MHz.

(2) CPU Sleep Mode
Use this option to enable or disable the CPU sleep function.
Enabl e Enables sleep mode.
D sabl e Disablesslegp mode.

(3) HDD auto off

Use this option to disable or set the duration of the HDD automatic power
off function.

D sabl e DisablesHDD automatic power off.

XX M n. Automatically turnsoff power to the hard disk driveif
it isnot used for the duration set. The duration xx can
besetto 3, 5, 10, 15, 20 or 30 minutes.

(4) Display auto off

Usethisoption to disable or set the duration of the display automatic
power off function. Thisfunction causesthe T1800 to turn off the side-
light if you do not make an entry for the set period of time.

D sabl e Disablesdisplay automatic power off.

XX M n. Automatically turns off power to thesidelit LCD
panel if it isnot used for the duration set. The
duration xx can besetto 1, 3, 5, 10, 15, 20 or 30
minutes.

Al ways OFF  Turnsoff power to thesidelit LCD display’s
florescent lamp. Thisvalueisnot displayed if the
AC adapter is connected.
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4.1 General

This section explains how to disassemble the T1800 and replace Field Replaceable Units
(FRUSs) inthe T1800. It may not be necessary to remove al the FRUsin order to replace one.
The chart below isaguide to which FRUs need to be removed in order to remove another.
Always start by removing the battery pack, then follow the lines on the chart to find out which
FRU you must remove next in order to repair the one you think is causing the T1800 to operate
abnormally.

(0 The Battery Pack [0 TheDisplay Mask

0 FL Inverter Board
0 LCD

0 TheOptional Memory Card [0 Fluorescent Lamp (FL)

0 TheKeyboard [0 Display Back Cover

[0 TheBuilt-in Modem Case

[0 Modem Interface Board

[0 TheTop Cover [0 LED Board

[0 TheHard Disk Drive [0 Sub Battery

[0 TheFloppy Disk Drive

[0 TheRTC Battery N

(0 TheBattery Terminal [0 Display Cable

[0 The Power Supply Board [0 Display Switch

[0 The System Board

Before You Begin

Look over the proceduresin this section before you begin disassembling the T1800.

Familiarize yourself with the steps required to disassemble the T1800 in order to fix the FRU
you determined is causing the computer to operate abnormally. Begin each procedure by
removing the AC adapter and the battery pack asinstructed in section 4.2, Removing the T1800
Battery Pack:

1. Donotdisassemblethe T1800 unlessit isoperating abnormally.
2. Useonly the correct and approved tools.

3. Makesuretheworking environment isfree from thefollowing elements whether
you are using or storing the T1800:

[0  Dustand contaminates.
0  Staticeectricity.
0  Extremeheat, cold and humidity.

4. Makesurethe FRU you are replacing is causing the abnormal operation by
preforming the necessary diagnosticstest described in thismanual.

5. Do not perform any operationsthat are not necessary and use only the described
proceduresfor disassembling and installing FRUsin the T1800.
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6. After removing partsfrom the computer, place themin a safe place away from
the computer so they will not be damaged and will not interfere with your work.

7. Youwill remove many screws when disassembling the T1800. When removing
screws, make surethey are put in asafe place and identified with the correct
parts.

8.  When assembling the T1800 make sure you use the correct screwsto secure the
various piecesin place. Screw sizesarelisted inthe corresponding figures.

9. TheT1800 contains many sharp edges and corners, so be careful not to injure
yourself.

Disassembly Procedures
The T1800 hastwo basic types of cable connectors:

O Pressure Plate Connectors
O Normal Pin Connectors

To disconnect a Pressure Plate connector, lift up the tabs on either side of the plastic connector
and slide the cable out of the connector. To connect the cable to a Pressure Plate connector,
make sure the sides of the Pressure Plate connector are fully extended and slide the cableinto
the connector. Secure the cable in place by pushing the sides of the down so it isflush with the
sides of the connector. Gently pull on the cable to make sure the cableis secure. If you pull out
the connector, connect it again making sure the sides of the connector arefully extended when
you insert the cable.

Thenormal pin connectors connect the remaining cables, which can be connected and
disconnected by simply pulling them apart or pushing them together.

Assembly Procedures

After you have disassembled the T1800 and fixed or repaired the problem that was causing the
T1800 to operate abnormally you will need to reassemble the T1800. While assembling the
T1800, remember thefollowing general points:

[0 Takeyour timemaking sureyou follow theinstructionsclosely. Most problems
arisewhen you get in ahurry while assembling the T1800.

[0 Makesureall cablesand connectors are securely fastened.

[0  Before securing the FRU or other parts, make sure that any cablesinthe area
will not be pinched by the screws or the FRU.

0  Check that all latches are latched securely in place.

0 Makesureall the screws are replaced with the correct screws. Using the wrong
screw can either damage the screw's threads or head.

After installing an FRU in the T1800 confirm that the FRU and the T1800 are functioning
properly.
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Toolsand Equipment

Theuse of ElectroStatic Discharge (ESD) equipment isvery important for theintegrity of the
sensitive el ectronic components. Proper use of these deviceswill increase the successrate of
your repairs and lower the cost of damaged or destroyed parts. Thefollowing equipment is
necessary to disassemble and reassembl e the T1800:

0

O O O o od

One M2 Phillips-head screwdriver to remove and replace screws.
Tweezers, to lift out screwsthat you cannot grasp with your fingers.
ESD matsfor the floor and the table you are working on.

An ESD wrist strap or heel grounder.

Anti-static carpeting or flooring.

Airionizersinhighly static sensitive aress.
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4.2 The Battery Pack

The battery pack isawaysthe first FRU you should remove when you disassemble the T1800.
Thisisdone asasafety precaution so you do not get an electric shock as you disassemble or
reassemblethecomputer.

Removing the Battery Pack
To remove the battery pack, follow the steps below and refer to Figures 4-1 and 4-2.

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2. Closethedisplay if itisopen.

3. Turnthe computer upside down, push the battery lock to freether elease latch,
as shown in thefigure below, then slide the battery release latch forward.

Figure4-1 Operating the battery releaselatch

4. Pushthebattery pack out dightly with your thumb and lift out the battery pack,
asshownin Figure 4-2.

Figure4-2 Removing the battery pack
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Installing the Battery Pack

CAUTION: Be careful not to short-circuit a battery pack's positive (+) and negative
(-) terminals. Do not try to disassemble the battery pack.

Toinstall the battery pack, place the battery pack in place and secureitslatch.
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4.3 The Optional Memory Card

Removing the Memory Card

To remove the memory card or memory card cover, follow the steps below and refer to Figures
4-3 and 4-4.

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2. Turnthe computer upside down and placeit on aflat surface.
3.  Removethebattery pack asinstructed in section 4.2.

4. Removetheone M 2.5x4 silver screw securing the optional memory card
cover and push the cover off as shown below.

Figure 4-3 Removing the optional memory card cover

5. Grasp the outside edge of the memory card to pull it out as shown in the Figure
4-4. Y ou may haveto jigglethe card slightly from side to side as shown below.

A AL 1T AR -~
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greasein the connector may cause memory access problems.

Figure 4-4 Removing the memory card
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InstallingtheMemory Card

Toinstall thememory card, follow the steps bel ow:

1.

Thetop of the memory card is marked with the word "insert" and an arrow
pointing toward the connecting edge. Hold the memory card face down, with its

connecting edge facing the computer. Carefully insert the card into the slot.
Make surethe card isfirmly connected.

Replace the optional memory card cover over the memory card slot with one
M 2.5x4 screw.

Install the battery pack asinstructed in section 4.2.

4-11



4.4  The Keyboard

Removing the Keyboard
To removethe keyboard, follow the steps bel ow and refer to Figures 4-5 and 4-6:

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2.  Removethe battery pack and optional memory card cover asinstructed in
sections4.2 and 4.3.

3. TurntheT1800 over so that itsfront facesyou.

4. Removethethreefront M2x6 silver screws on the bottom cover if you are
removing only the keyboard. Refer to Figure4-5.

5. If you areremoving the top cover, removethreefront M 2x6 silver screws, two
M 2.5x6 silver screws, three M 2.5x4 silver screws, then remove the one
M 3x6 silver screw located on the back of the computer. Refer to Figure 4-5.

Figure4-5 Removing the screws securing the keyboard and top cover
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6. TurntheT1800 over so that itsfront facesyou.
7. Openthedisplay panel.
8. Unsnap the two latches securing the keyboard to the base assembly. Presson

the bottom of the keyboar d mask and pull the keyboard’ sfront edge toward
you to releasethelatches. Refer to Figure 4-6.

NOTE: After unsnapping the keyboard latches, lift the front of the keyboard up and
lean it against the display panel. The keyboard cable is short and can be damaged if
you try to move the keyboard in any other direction before disconnecting it.

9. Disconnect the keyboard cable from pressure plate connector PJ702 on the
modem interface boar d and place the keyboard aside. Refer to Figure 4-6.

Figure 4-6 Unsnapping the keyboard and keyboard cable
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InstallingtheKeyboard

Toinstall the keyboard and the associated parts around it, follow these steps.

4-14

1.

Place the keyboard so that the bottom isfacing you and lean it against the
display panel. Refer to Figure4-6. Connect the keyboard cableto pressure
plate connector PJ702 on the modem interface board.

Check to make sure you have connected the keyboar d cableto the correct
places on the modem interface board.

Lower the keyboard onto base assembly making sure the edges of the keyboard
align with the base assembly all the way around the keyboard. Secure the two
latches on thefront of the keyboard and re-check the alignment of the keyboard
and the bottom cover. Refer to Figure 4-6.

Closethedisplay panel and turnthe T1800 over and install either thefront three
M 2x6 silver screwsor nine M 2x6 silver, M 2.5x6 silver, M 2.5x4 silver and
M 3x6 silver screwsremoved instep 4 or 5. Refer to Figure 4-5.

Install the optional memory card and cover, and then replace the battery pack as
instructed in sections 4.2 and 4.3.



4.5 The Built-in Modem Case and Modem Interface Board

Removing the Built-in Modem Case and M odem Interface Board

To removethe built-in modem case and modem interface board follow these steps and refer to
Figures4-7 and 4-8:

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2.  Removethe battery pack, optional memory card, and keyboard asinstructed in
sections4.2, 4.3 and 4.4.

3. Removethetwo M 2.5x6 silver screws holding the built-in modem casein
place and lift out the built-in modem case. Refer to Figure4-7.

Figure 4-7 Removing the built-in modem case

4. Takeoff themodem interface board from the built-in modem case. Refer to
Figure4-8.

Figure 4-8 Removing the modem interface board 4-15



Installing the Built-in Modem Caseand M odem I nterface Board
Toinstall the built-in modem case and modem interface board follow these steps.

1. Attachthemodem interfaceboard to the built-in modem case. Refer to
Figure4-8.

2. Fitthebuilt-in modem caseinto the latch on the base assembly and connect
the modem inter face board's PJ703 to the system boar d's PJ10.

3. Install thekeyboard, memory card, and battery pack asinstructed in sections 4.2,
4.3, and 4.4.
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4.6 The Top Cover

Removing the Top Cover
Toremovethe T1800' stop cover follow these steps and refer to Figure 4-8:

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2.  Removethe battery pack, optional memory card and keyboard as described in
sections 4.2, 4.3,4.4and 4.5.

NOTE: If the ground screw is mounted, remove the ground screw from the back of the
computer.

3. Removethethree M 2.5x8 silver screws securing the front of the top cover
and disconnect the DC-IN cable from PJ7 on the system board as shownin

Figure4-9.

4. RemovetheoneM 2.5x6 silver screw securing the display connector cover,
then disconnect the display cable from PJ11 on the system board.

Top cover

M2.5x8 silver screws

Display connector cover

M2.5x6 silver scre
DC-IN cable

Display cable

Figure 4-9 Removing the three screws and two cables

5. Liftthetop cover off the chassisand placeit aside.
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Installing the Top Cover

Toinstall thetop cover follow these steps:

4-18

1.

Align the ground plate with the notch located on the back of the top cover.
Then connect the display cable to PJ11 on the system board.

Secure the display connector cover with one M 2.5x8 silver screw. Connect
the DC-IN cable to PJ7 on the system board. Then place the top cover on the
baseassembly.

Securethetop cover with thethreefront M2.5x8 silver screws.

Install the keyboard, optional memory card, and battery pack asinstructedin
sections4.2, 4.3, and 4.5.



4.7 The Hard Disk Drive

Removing theHard Disk Drive

To removethe hard disk drive (HDD) follow these steps and refer to Figures 4-10 through 4-
12:

1. Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

2. Removethe battery pack, optional memory card, keyboard and top cover as
instructed in sections 4.2, 4.3, 4.4, 4.5 and 4.6.

3. Removethethree M 2.5x4 screws securing the metal plate. Refer to Figure 4-

10. M2.5x4 screwsﬁg Metal plate

Figure4-10 Removing the metal plate

4. Removethe one M 2.5x6 screw securing the HDD bracket to the bottom cover.
Refer to Figure4-11.

5. Disconnect the HDD cable from the pressur e plate connector s PJ6 and PJ5
on the system board. Refer to Figure4-11.

6. LifttheHDD out of the computer.
HDD cables P M2.5x6 screw

HDD

HDD bracket

Figure4-11 Removing the hard disk drive
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9.

Remove the HDD cable fromthe HDD. Refer to Figure4-12.

Toremovethe HDD bracket fromthe HDD, remove the four M 3x4 silver
screws (60M B HDD) or M 2.5x4 screws (40M B HDD) securing the HDD to
the HDD bracket as shown in Figure 4-12.

M2.5x4 screws

DD bracket

M2.5x4 screws
or
HDD cable M3x4 silver screws

Figure4-12 Removing the hard disk drive bracket

Separate the bracket fromthedrive.

InstallingtheHard Disk Drive

Toinstall the hard disk driveinthe T1800 follow these steps:

1.

©o 0~ W
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Alignthe HDD bracket with the four holes on the side of the HDD. Refer to
Figure4-12.

Install the four M 3x4 silver screws (60M B HDD) or four M 2.5x4 screws
(40M B HDD) removed in step 8 to securethe HDD bracket to the HDD.

Connect the HDD cable to PJ5 and PJ6 on the system board.
Connect the HDD cable to the HDD.
Placethe HDD and its bracket in the T1800.

Secure the HDD in place with the one M 2.5x4 screw removed in step 4. Refer
toFigure4-11.

Secure the metal plate with three M 2.5x4 screwsremoved in step 3. Refer to
Figure4-10.

Install thetop cover, keyboard, optional memory card, and battery pack as
instructed in sections 4.2, 4.3, 4.4, 4.5 and 4.6.



4.8 The Floppy Disk Drive

Removing the Floppy Disk Drive

To removethefloppy disk drive follow the steps below and refer to Figures 4-13 through 4-15:

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2. Removethe battery pack, optional memory card, keyboard, top cover, and hard
disk drive asdescribed in sections 4.2, 4.3, 4.4, 4.6 and 4.7.

3. Removethetape securing the RTC battery and Real Time Clock (RTC)
battery cable from PJ2 on the system board and placeit aside. Refer to Figure
4-13.

RTC battery

RTC battery cable

Figure4-13 Removing the RTC battery

4. Removethetwo M 2.5x4 screws securing the FDD br acket to the bottom
cover asshown in Figure 4-14.

5. Disconnect the FDD cable from pressure plate connector PJ4 on the system
board. Refer to Figure4-14.

FDD bracket

M2.5x4 screws

FDDcable

Figure 4-14 Removing the floppy disk drive
6. Liftthe FDD out of the computer and placeit aside.

7. Disconnect the RTC battery connector from PJ2. Refer to Figure4-13.
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8. Toremovethe FDD bracket from the FDD, remove the four M 2x4 screws
securing the FDD to the bracket as shown in Figure 4-15.

FDD bracket
M2x4 screws

M2x4 screws

Figure4-15 Removing the FDD bracket

9. Separatethebracket fromthedrive.

Installing the Floppy Disk Drive

Toinstall thefloppy disk drivein the T1800 follow these steps:

4-22

1. Alignthe FDD bracket with the four holes on the side of the FDD. Refer to
Figure4-15.

2. Install thefour M 2x4 screws removed in step 7 to secure the FDD bracket to
the FDD.

3. Connect the RTC battery cableto PJ2 on the system board. Make sureto lay
RTC battery cable acrossthe FDD cable, so that it is not pinched between
hard objects.

4. Placethe FDD and its FDD bracket in the T1800. Connect the FDD cableto

pressur e plate connector PJ4 on the system board.

5. Securethe FDD in place with the two M 2.5x4 screws removed in step 4.
6. Placethe RTC battery infront of the FDD as shown in Figure 4-13 and

replace the tape (50 mm ) on the RTC battery.

Install the top cover, keyboard, optional memory card, battery pack and HDD as
instructed in sections 4.2, 4.3, 4.4, 4.6 and 4.7.



4.9 The Battery Terminal

RemovingtheBattery Terminal

Toremovethe T1800' s battery terminal follow these stepsand refer to Figure 4-16:

1.

Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

Removethe battery pack, optional memory card, keyboard, metal plate, and top
cover asdescribed in sections 4.2, 4.3, 4.4, 4.6, and 4.7.

Remove the battery terminal cablesfrom PJ501 and PJ502 on the power
supply board.

Remove the one M 2.5x4 screw, and lift the battery ter minal out.

q/w2.5x4 screw

Battery terminal

Figure4-16 Removing the battery terminal

InstallingtheBattery Terminal

Toinstall the battery terminal follow these steps:

1.
2.

Placethe battery terminal into position as shown in Figure 4-16.

Connect the battery terminal cable to PJ501 and PJ502 on the power supply
board.

Secure the one M 2.5x4 screw removed in step 4.

Install the battery pack, optional memory card, keyboard, metal plate, and top
cover asinstructed in sections 4.2, 4.3, 4.4, 4.6, and 4.7.
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4.10 The Power Supply Board

Removing the Power Supply Board
To remove the power supply board follow these steps and refer to Figure 4-17:

1. Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

2. Removethebattery pack, optional memory card, keyboard, hard disk drive,
built-in modem, battery terminal, and top cover asdescribed in sections4.2, 4.3,
4.4,45,4.6,4.7,and 4.9.

3. Remove one M 2.5x6 screw at the rear |eft corner of the power supply board
that securesthe board to the chassis. Refer to Figure4-17.

4. Disconnect the power supply board connector PJ503 from PJ9 on the system
board. Refer to Figure4-17.

M2.5x6 SCI‘GV\\?

Figure4-17 Removing the power supply board

5. Lift out the power supply board.

Installing the Power Supply Board
Toinstall the power supply board follow these steps:

1. Placethe power supply board into position as shownin Figure 4-17. Then
connect PJ503 on the power supply to PJ9 on the system board.

2. Securethe power supply board with the one M 2.5x4 scr ew removed in step 3.
Refer to Figure 4-17.

3. Install the battery pack, optional memory card, keyboard, hard disk drive, built-

in modem, battery terminal, and top cover asdescribed in sections 4.2, 4.3, 4.4,
4.5, 4.6,4.7,and 4.9.
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4.11 The System Board

Removing the System Board

To removethe system board follow these steps and refer to Figures 4-18:

1.

Turn off the power to the T1800, disconnect the AC adapter and external cables
connected to the T1800.

Removethe battery pack, optional memory card, keyboard, built-in modem, top
cover, power supply board, battery terminal, floppy disk drive and hard disk
drive asdescribed in sections 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 4.8, 4.9 and 4.10.

Remove one M 2.5x6 screw securing the system board to the bottom cover.
Refer to Figure 4-18.

Gently lift the system board out of the computer. Refer to Figure 4-18.

ystem board
M2.5x6 screw

Figure 4-18 Removing the system board

Installingthe System Boar d

Toinstall the system board follow these steps:

1.

Connect the power supply board PJ503 to system board PJ9, then place the
system board into position as shown in Figure 4-18.

Secure the system board and power supply board with one M 2.5x4 screw each.
Install the battery pack, optional memory card, keyboard, built-in modem, top

cover, power supply board, battery terminal, floppy disk drive and hard disk
drive asinstructed in sections 4.2, 4.3,4.4,4.5, 4.6, 4.7, 4.8, 4.9 and 4.10.
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4.12 The Battery Release Latch and Battery Lock

Removing the Battery Release L atch and Battery L ock
Toremovethe battery release latch and battery lock follow these steps and refer to Figure 4-19:

1. Turn off the power to the T1800. Disconnect the AC adapter and all external
cables connected to the T1800.

2. Removethebattery pack, optional memory card, keyboard, hard disk drive,
built-in modem, battery terminal and top cover asdescribed in sections4.2, 4.3,
4.4,4.6,4.7,and 4.9.

3. Removethetwo M 2.5x4 screws on the battery releaselatch cover. Refer to
Figure4-19.

4. Removethebattery releaselatch cover, battery releaselatch, battery lock,
and spring from the bottom cover. Refer to Figure 4-19.

€7 M2.5x4 screws
@ patteny fock
Battery release

latch cover Battery release latch

Spring

Figure4-19 Removing the battery release latch and battery lock

Installing the Battery Release L atch and Battery L ock
Toinstall the battery release latch and battery lock follow these steps:

1. Placethebattery releaselatch and battery lock into position asshownin
Figure4-19.

2. Securethebattery releaselatch cover with two M 2.5x4 screws.

3. Install the battery pack, optional memory card, keyboard, hard disk drive, battery
terminal and top cover asdescribed in sections4.2, 4.3, 4.5, 4.6, 4.7, and 4.9.
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4.13 The Display Mask

Removing the Display Mask

To removethe display mask, follow these steps and refer to Figure 4-20:

1.

Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

Removethe battery pack asinstructed in section 4.2.
Open thedisplay panel.

Remove the two plastic sealsfrom the display supports and the two rubber
cushionsfrom thetop corners of the display panel.

Removethe four M 2x6 silver screws securing the display mask. Refer to
Figure4-20.

Twelve plastic latches secure the display mask to the back cover of the LCD

module. To release these latches, while holding the cover latchesup, start with
thetop threelatchesfirst and work your way around the mask until all latches

arereleased.

Gently separate the display mask from the back cover.

CAUTION: Before removing the display mask from the T1800, make sure the
display panel is opened to angle of more than 90 degreesto prevent breakage of the
display hinge supports on the mask.

Display mask

Rubbercushion\@

{ .
. D
M2x6 silver screws— % lastic seals

O . Plastic latches

Figure 4-20 Removing the display mask screws
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Installing the Display M ask

Toinstall the display mask, follow these steps:
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1.

Align thedisplay mask over the display panel. Be careful not to damagethe
lower portion of the display mask that coversthe hinges.

Snap the twelve latches on the display mask into place. Check to make surethe
seam between the display mask and back cover is evenly seated around the
display.

Secure the mask in place with the four M 2x6 silver screwsremoved in step 5
and cover the screwswith the rubber cushionson the top of the display and the
plastic seals on the bottom of the display.



4.14 The FL Inverter Board

Removing the FL Inverter Board

Toremovethe FL inverter board, follow these steps and refer to Figure 4-21..

1.

Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

Remove the battery pack and display mask asinstructed in sections 4.2 and
4.13.

Remove the two M 2x4 screws securing the FL inverter board. Refer to
Figure4-21.

Gently turn the FL inverter board toward the LCD to expose the thr ee cables
connecting the FL inverter board to the LCD panel.

Disconnect the display cable from CN1, FL white connector from CN3, red
connector from CN2 on the FL inverter board. Refer to Figure4-21.

FLinverter board

M2x4 screws

White

Figure4-21 Removing the FL inverter board

Installing the FL Inverter Board

Toinstall the FL inverter board, follow these steps:

1.

Connect the display cableto CN1 onthe FL inverter board, then connect the
two FL cablesto CN3 (white connector) and CN2 (red connector).

Securethe FL inverter board to the back cover of the LCD module with two
M 2x4 screws.

Install the display mask and battery pack asinstructed in sections 4.2 and 4.13.
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4.15 The Liquid Crystal Display (LCD)

Removing theLiquid Crystal Display

Toremovethe LCD, follow these steps and refer to Figure 4-22:

1.

Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

Remove the battery pack, display mask, and FL inverter board asinstructed in
sections4.2, 4.13, and 4.14.

Remove the three M 2x4 screws securing the L CD module to the LCD cover.
Refer to Figure 4-22.

Lift the LCD module up, rotate it back and disconnect the two display cables
from CN1and CN2 on theleft side of the LCD. Refer to Figure 4-22.

M2x4 screws

LCD module

Figure 4-22 Removing the LCD

InstallingtheLiquid Crystal Display

Toinstall the LCD, follow these steps:

1.
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Connect the two display cables on the left side of the LCD moduleto CN1
and CN2 on the LCD.

Gently rotate the L CD module, until it touches the back cover.
Secure the LCD module with three M 2x4 screws.

Install the FL inverter board, display mask, and battery pack asinstructed in
sections 4.2, 4.13, and 4.14.



4.16 The Fluorescent Lamp (FL)

Removing the FL

ToremovetheFL, follow these steps and refer to Figure 4-23:

1.

Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

Remove the battery pack, display mask, FL inverter board, and LCD as
described in sections 4.2, 4.13, 4.14, and 4.15.

Remove the three M 1x4 screws securing the FL cover. Refer to Figure 4-23.

Removethe FL cover, then lift the FL out of the LCD module and place it
aside. Refer to Figure4-23.

M1x4 screws

<
SN

FL

LCD

Figure 4-23 Removing the FL cover and FL

InstallingtheFL

Toinstall the FL, follow these steps:

1. AligntheFL withtheright side of the LCD gently.

2.

Replacethe FL cover and secure it with three M 1x4 screwsremoved in step 3.
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4.17 The Display Back Cover

Removing the Display Back Cover
To removethe Display back cover, follow these steps and refer to Figures 4-24 and 4-25:

1. Turn off the power to the T1800. Disconnect the AC adapter, and all cables
connected to the T1800.

2. Removethe battery pack, the optional memory card, the keyboard, the top
cover, display mask, FL inverter board, and LCD asinstructed in sections 4.2,
4.3,4.4,4.6,4.13,4.14 and 4.15.

3. Removethedisplay cable cover securing the display cableto the back cover.
Refer to Figure 4-24.

isplay cable

Display cable cover

Figure 4-24 Removing the display cable cover

4. Remove thethree M 2.5x6 screws securing the display cover and one M 2.5x4
screw securing the GND. Refer to Figure 4-25.

2.5x4 screw
M2.5x6 screws

Figure 4-25 Removing the display back cover

CAUTION: Usecareinremoving the back cover! It may be necessary to rotate the
cover dightly so that you do not damage the bottom portion of the cover over the
hinges.
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Installing the Display Back Cover

Toinstall the display back cover, follow these steps:

1. Positionthedisplay back cover, then secure the back cover with three M 2.5x6
screws and one M 2.5x4 screw.

2. Replacethedisplay cable cover withthedisplay cable. Refer to Figure 4-24.
3. Install theLCD, FL inverter board, display mask, top cover, keyboard, memory

card, and battery pack asinstructed in sections 4.2, 4.3, 4.6, 4.13, 4.14, and
4.15.
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4.18 The LED Board and Sub Battery

Removing the LED Board and Sub Battery

To removethe LED board and sub battery, follow these steps and refer to Figures 4-26 and 4-
27.

1. Turn off the power to the T1800. Disconnect the AC adapter, and all cables
connected to the T1800.

2. Removethe battery pack, the optional memory card, the keyboard, and the top
cover asinstructed in sections 4.2, 4.3, 4.4, and 4.6.

3. Removethethree M 2.5x4 screws securing the sub battery cover and LED
board and the metal plate. Refer to Figure 4-26.

LED board

Sub battery cover

.

M2.5x4 screw
Sub battery withwasher

M2.5x4 screws

Metal plate

Figure 4-26 Removing the screws

4. Rotatethe LED board toward you, then disconnect the two display cables,
display switch cable, and sub battery cable fromthe LED board.

Sub battery cabl

Display cables

Display switch cabl

Figure 4-27 Disconnecting the cablesfromthe LED board
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Installing the LED Board and Sub Battery
Toinstall the LED board and sub battery, follow these steps:

1. Connect thetwo display cables, display switch cable, and sub battery cable
tothe LED board. Refer to Figure 4-27.

2. Securethe LED board and the metal plate with two M 2.5x4 screws.

3. Placethesub battery onthe sub battery case, then secure the sub battery cover
with two M 2.5x4 screws.

4. Install thetop cover, keyboard, optional memory card, and battery pack as
instructed in sections4.2, 4.3, 4.4, and 4.6.
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4.19 The Display Cable and Display Switch

Removing the Display Cable and Display Switch

To removethedisplay cable and display switch, follow these steps and refer to Figures 4-28
and 4-29:

1. Turn off the power to the T1800. Disconnect the AC adapter, and all external
cables connected to the T1800.

2.  Removethe battery pack, keyboard, top cover, display mask, FL inverter board,
LCD, back cover, and LED board asinstructed in sections 4.2, 4.3, 4.4, 4.13,
4.14, 4.16,4.17 and 4.18.

3. Removethe one M 2.5x6 screw and one M 2.5x4 silver screw securing the
display cable cover and hinges over thedisplay switch. Refer to Figure 4-28.

4. Removethedisplay cable cover from thetop cover, then slide the display cable
out of thetop cover.

M2.5x4 silver screw

Display cable cover
Figure 4-28 Removing the display cable

5.  Removethedisplay switch hingefrom the top cover, then remove the one
M 2x8 screw securing the display switch. Refer to Figure 4-29.

Hinge

Display switch

2X8 screw

Figure4-29 Removing the display switch

4-36



Installing the Display Cable and Display Switch
Toinstall the display cable and display switch, follow these steps:

1. Slidethedisplay cableinthrough thetop cover of the T1800. Refer to Figure
4-28.

2. Securethedisplay switch to the display hinge with one M 2x8 screw. Refer to
Figure4-29.

3. Install the hinge and display cable cover to the top cover with one M 2.5x6
screw and one M 2.5x4 silver screws. Refer to Figure 4-28.

4. Install the battery pack, keyboard, top cover, display mask, FL inverter board,
LCD, back cover, and LED board asinstructed in sections 4.2, 4.3, 4.4, 4.13,
4.14,4.16,4.17 and 4.18.
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4.20 The Math Co-Processor

Removing the Math Co-Processor
To remove the math co-processor, follow these steps and refer to Figures 4-30 and 4-31.:

1. Turn off the power to the T1800. Disconnect the AC adapter, and call cables
connected to the T1800.

2. TurntheT1800 over. Make surethedisplay isclosed.

3. Removethe one M 2x6 silver screw to remove the math co-processor cover .
Refer to Figure 4-30.

Figure4-30 Removing the math co-processor cover

4. |Insert thetweezersor small flat-blade screwdriver into thedotsat the

diagonal cor nersof the socket and pry the math co-processor out gently. Refer
to Figure4-31.

CAUTION: Be careful not to damage the socket and Math co-processor .

Figure 4-31 Removing the math co-processor
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I nstalling themath co-pr ocessor
Toinstall the math co-processor, follow these steps:
1. Align math co-processor with the math co-processor socket. Notethe notch
on theright side of the math co-processor, and the notch on the math co-

processor socket. These notchesindicate the correct position of the math co-
processor. Refer to Figure 4-32.

Figure4-32 Aligning the math co-processor

2. Replacethe math co-processor cover and secure the one M 2x6 silver screw.
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Appendix A System Board Layout
A.1 System Board (Front)
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Mark Number Name Mark Number Name
Q) PJ2 RTC battery connector (10) PJ16 Ten-key port
2) PJ3 Printer/FDD port (11) PJ17 CRT port
3) PJ4 Internal FDD connector (12) PJ19 PS/2 mouse port
4) PJ5, PJ6 HDD connector (13) IC2 System controller gate array
(5) PJ7 Sub battery connector (14) IC8 Backup RAM
(6) PJ8 RS-232-C port (15) IC9 BIOS ROM
) PJ9 Power supply connector (16) IC22 VGA controller gate array
(8) PJ10 Built-in modem connector (17) | IC42 to IC45 | System memory
9) PJ11 LCD connector

Figure A-1 Systemboard (front)
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A.2

System Board (Back)

N L. FLaeEL2iFL20
(RERIRCRERY

AT

S5

EL;S L
EJ;U,]:E +
| 3 ,J]m.;f: r“ ‘IEI ;"_E 3
f! ?.T;I 13' |;|3|:':l.:lzl 2 El‘“[!lﬁ B 2, 1 L?' .
R i ‘
i i o8 H

® [* YD O

Jay.

el 'D

¥

sl._l

W

\
o+

(4)

292t

2
3 2
‘ ae MV

L R s =l |
Mark Number Name
Q) PJ1 Expansion memory port
2) IC2 Central Processing Unit (CPU) 80386SX
3) IC3 Super Integration T9901
4) IC4 to IC7 System memory
(5) IC16 Real Timer Clock (RTC)
(6) IC19 Keyboard controller
@) IC23 and IC24 Video RAM
(8) IC41 80367SX socket
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Figure A-2 System board (back)
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Appendix B Pin Assignment

B.1

B.2

PJ1 EXP MEM Connector

TableB-1 EXP MEM connector pin assignment (40-pin)

Pin Signal /0 Pin Signal 110
01 GND 02 D03;100 110
03 D04;100 110 04 D05;100 11O
05 D06;100 110 06 D07;100 110
07 D08;100 110 08 D09;100 110
09 D10;100 110 10 MAO08;100 0
11 GND 12 CASH;000 0
13 RAS4;000 0 14 RAS3;000 0
15 MEMWE;000 0 16 CASL;000 0
17 RAS5;000 0 18 RAS2;000 0
19 EMA09;100 0 20 RAMV
21 RAMV 22 MA07;100 0
23 MAO06;100 0 24 MAO05;100 0
25 MA03;100 0 26 MAO03;100 0
27 MA02;100 0 28 MA01;100 0
29 DRMEN;100 | 30 GND
31 MAO00;100 0 32 D00;100 11O
33 D01;100 110 34 D02;100 110
35 D11;100 110 36 D12;100 110
37 D13;100 110 38 D14;100 110
39 D15;100 110 40 GND

PJ2 Real Time Clock Connector
Table B-2 RTC connector pin assignment (2-pin)

Pin Signal I/O Pin Signal I/O

01 3.6V | 02 GND
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B.3

B.4

App-8

PJ3 External PRT/FDD Port Connector

Table B-3 External PRT/FDD connector pin assignments (25-pin)

Pin Signal I/O Pin Signal I/O
01 STROB;000 I/O 02 PDBO00;100 I/O
03 PDBO01;100 I/O 04 PDB02;100 I/O
05 PDB03;100 I/O 06 PDBO04;100 I/1O
07 PDBO05;100 I/O 08 PDBO06;100 I/O
09 PDBO07;100 I/O 10 ACK;000 I/O
11 BUSY;100 I/O 12 PE;100 I/1O
13 SELCT;100 I/O 14 AUTFD;000 0]
15 ERROR;000 I/O 16 PINT;000 0]
17 SLIN;000 0] 18 GND
19 GND 20 GND
21 GND 22 GND
23 GND 24 GND
25 GND

PJ4 Internal Floppy Disk Drive Pin Connector

Table B-4 Internal FDD connector pin assignments (25-pin)

Pin Signal I/O Pin Signal I/O
01 VCC 02 IINDEX;000 I
03 VCC 04 IDSL;000 0]
05 VCC 06 DSKCHG;000 I
07 VCC 08 IRDY;000 I
09 IHMED;000 I 10 IMON;000 0]
11 ILOWD;000 0] 12 IDIRC;000 0]
13 GND 14 ISTEP;000 0]
15 GND 16 IWDAT;000 0]
17 GND 18 IWEN;000 0]
19 GND 20 ITRO;000 0]
21 GND 22 IWPR;000 I
23 GND 24 IRDAT;000 I
25 GND 26 ISSEL ;000 0




B.5

B.6

B.7

PJ5 HDD I/F Connector

Table B-5 HDD I/F connector pin assignment (22-pin)

Pin Signal /0 Pin Signal I/0
01 RESET;000 o 02 GND
03 SD07;102 110 04 SD08;102 110
05 SD06;102 110 06 GND
07 SD09;102 110 08 SD05;102 110
09 SD10;102 110 10 SD04;102 110
11 GND 12 SD11;102 110
13 SD03;102 110 14 SD12;102 11O
15 SD02;102 110 16 GND
17 SD13;102 110 18 SD01;102 110
19 SD14;102 110 20 SD00;102 110
21 GND 22 GND

PJ6 HDD I/F Connector
Table B-6 HDD I/F connector pin assignment (22-pin)

Pin Signal I/O Pin Signal I/O
01 GND 02 SD15;102 110
03 VCC 04 IOWR;000 0
05 GND 06 IORD;000 0
07 lIRDY;100 | 08 IRQ14;100 |
09 GND 10 11016;000 |
11 SA01;100 0 12 SA00;100 0
13 GND 14 SA02;100 0
15 HDCOCS;000 0 16 HDC1CS;000 0
17 GND 18 DRVSL;000 |
19 VCC 20 VCC
21 VCC 22 GND

PJ7 DC Jack
Table B-7 DC jack connector pin assignment (3-pin)

Pin Signal I/O Pin Signal I/O
01 GND 02 DCIN
03 START
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B.8

B.9

App-10

PJ8 Asynchronous I/F Connector

Table B-8 Asynchronous I/F connector pin assignment (9-pin)

Pin Signal I/O Pin Signal I/O
01 DCD1;100 I 02 RD1;000 I
03 SD1;000 0] 04 DTR1;100 0]
05 GND 06 DSR1;100 I
07 RTS1;100 0] 08 CTS1;100 I
09 RI1;100 I

PJ9 Power Supply I/F Connector

Table B-9 Power supply I/F connector pin assignment (30-pin)

Pin Signal I/O Pin Signal I/O
01 DCIN 02 DCIN
03 DCIN 04 DCIN
05 GND 06 DCIN
07 DCIN 08 DCIN
09 SBATT 10 DSPV
11 DSPV 12 DSPV
13 PSSD;100 0] 14 PSRD;100 I
15 PNLOFF;000 I 16 GND
17 BEEP;000 I 18 PCLR;001 I
19 GND 20 BTFULL;100 I
21 CHG;100 I 22 DCLED;100 I
23 P12v 24 NovV
25 GND 26 VCC
27 CBLON;000 I 28 RAMV
29 RAMV 30 GND




B.10

PJ10 Keyboard Modem I/F Connector

Table B-10 Keyboard modem I/F connector pin assignment (48-pin)

Pin Signal I/O Pin Signal I/O
01 KBOT10;00 0] 02 KBRT7;100 I
03 KBOT09;001 0] 04 KBRT1;100 I
05 KBOTO07;001 0] 06 KBRT3;100 I
07 KBOTO02;001 0] 08 KBRT2;100 I
09 KBOTO08;001 0] 10 KBRTO0;100 I
11 BSPTON;000 I 12 KBRT6;100 I
13 BMIRQ;000 I 14 KBOTO00;001 0]
15 RESET;100 0] 16 KBOTO06;001 0]
07 BMPOF;100 0] 18 KBOTO05;001 0]
19 IORD;000 0] 20 KBOTO04;001 0]
21 SD00;100 I/O 22 KBOTO03;001 0]
23 SD05;100 I/O 24 KBOTO01;001 0]
25 SD04;100 I/O 26 KBRT4;100 I
27 SD03;100 I/O 28 KBRT5;100 I
29 VCC 30 VCC
31 VCC 32 VCC
33 GND 34 GND
35 GND 36 GND
37 IOWR;000 0] 38 GND
39 SD02;100 I/O 40 SD01;100 I/1O
41 SD07;100 I/O 42 SD06;100 I/O
43 SA00;100 0] 44 SA02;100 0]
45 $14R7M;100 I 46 SA01;100 0]
47 N9V 48 BMDMSL,;000 0]
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B.11 PJ11 LED FPC Connector

Table B-11 LED FPC connector pin assignment (36-pin)

Pin Signal /0 Pin Signal I/0
01 SPEED;000 0 02 POWER;100 0
03 CAPLED;101 0 04 OVRLED;101 0
05 NUMLED;101 0 06 DRVSL;101 0
07 ALED;101 0 08 BTFULL;100 o]
09 CHG;100 0 10 DCLED;100 0
11 LCcvcc 12 LCcvCcC
13 LCcvcc 14 GND
15 GND 16 PNLOFF;001 |
17 18 CBLON;000 0
19 FDSPV 20 FDSPV
21 FDSPV 22 SCKU;120 0
23 FLCDV 24 TSLD3;120 0
25 TSLD2;120 0 26 TSLD1;120 0
27 TSLDO0;120 0 28 TSUD3;120 0
29 TSUD2;120 0 30 TSUD1;120 0
31 TSUDO;120 0 32 GND
33 GND 34 TSCLK;110 0
35 FPF;120 0 36 LPF;120 0

B.12 PJ16 Ten-Key Connector
Table B-12 Ten-key pin assignment (3-pin)

Pin Signal I/O Pin Signal I/O
01 GND 02 TENKEY;100 |
03

B.13 PJ17 CRT I/F Connector
Table B-13 CRT I/F connector pin assignment (15-pin)

Pin Signal I/O Pin Signal I/O
01 TRED;101 0 02 TGREN;101 0
03 TBLUE;101 0 04
05 GND 06 GND
07 GND 08 GND
09 10 GND
11 12
13 THSYNC;100 0 14 TVSYNC;100 0
15
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B.14

PJ19 PS/2 Mouse Connector

Table B-14 PS/2 mouse connector pin assignment (6-pin)

Pin Signal I/O Pin Signal I/O
01 MOUSED;100 I 02
03 GND 04 VCC
05 MUSECK;100 I 06

App-13



App-14



Appendix C ASCII Character Codes

Table C-1 ASCII Character Codes

w{ HH|AVI S [ e [ e [Lle [ | =3t
wilyll-|k(W|o|a|k|jo|d|«wl §|ie|W|C
o | IHEE H L1 |

o H H TR e TR T B
10 ) BEHEH B oo T H M =.|.|I_I_ =M
< [soli=|so|alichz| o olleo| L| [|N[X-=| A ]V
o fu| 8| [<o|:0|0la| a0 | Y| E| «
© | O o|w|<o|:o|/O|o]| o <0 |0 || i=|<=| r— |1 foL
~lalo]elole] o> 2] x| N~--l—]214
ol. |lolo|lo|o|lo|w|olc|—|—|lx|—|E|lc=]|0
ola|ole|n|-|D]|>=|x|>INl—|/|—I<| |
¢+ |@®<|o|jo|oju|L|O|T|—|»|X|J|Z|Z|0
m O~ O[O0 feni V] A
~ 3=z [FE[e SRR (< | T F ] ] S
o LY M e i L e Bl S R R A R R e
SHIBCIERIEIRIE - [e] O kdtatisuks:
_mmm0_123456789ABCDEF
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Appendix D Keyboard Scan/Character Codes

Table D-1 Scan codes (set 1 and set 2) (1/3)

Cap Codeset1 Codeset?2

No. Keytop Make Break Make Break Note*

01 ‘o~ 29 A9 OE FO OE

02 1! 02 82 16 FO 16

03 2 @ 03 83 1E FO 1E

04 3 # 04 84 26 FO 26

05 4% 05 85 25 FO 25

06 5 % 06 86 2E FO 2E

07 6 07 87 36 FO 36

08 7 & 08 88 3D FO 3D 2

09 8 * 09 89 3E FO 3E 2

10 9 ( 0A 8A 46 FO 46 2

11 0) 0B 8B 45 FO 45

12 - _ oC 8C 4E FO 4E

13 = + 0D 8D 55 FO 55

15 BkSp OE 8E 66 FO 66

16 Tab OF 8F 0D FO 0D

17 Q 10 90 15 FO 15

18 w 11 91 1D FO 1D

19 E 12 92 24 FO 24

20 R 13 93 2D FO 2D

21 T 14 94 2C FO 2C

22 Y 15 95 35 FO 35

23 U 16 96 3C FO 3C 2

24 I 17 97 43 FO 43 2

25 O 13 98 44 FO 44 2

26 P 19 99 4D FO 4D 2

27 [ { 1A 9A 54 FO 54

28 11} 1B 9B 5B FO 5B
29(42) \ 2B AB 5D FO 5D 5

30 Caps Lock 3A BA 58 FO 58

31 A 1E 9E 1C FO 1C

32 S 1F 9F 1B FO 1B

33 D 20 A0 23 FO 23

34 F 21 Al 2B FO 2B

35 G 22 A2 34 FO 34

36 H 23 A3 33 FO 33

37 J 24 Ad 3B FO 3B 2

38 K 25 A5 42 FO 42 2

39 L 26 A6 4B FO 4B 2

40 ; 27 A7 4C FO 4C 2
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Table D-1 Scan codes (set 1 and set 2) (2/3)

Cap Codeset1 Codeset?2

No. Keytop Make Break Make Break Note*
41 c 28 A8 52 FO 52

43 Enter 1C 9C 5A FO 5A

44 Shift (L) 2A AA 12 FO 12

45 No0.102 key 56 D6 61 FO 61

46 z 2C AC 1A FO 1A

47 X 2D AD 22 FO 22

48 C 2E AE 21 FO 21

49 \Y, 2F AF 2A FO 2A

50 B 30 BO 32 FO 32

51 N 31 B1 31 FO 31

52 M 32 B2 3A FO 3A 2
53 , 33 B3 41 FO 41 2
54 > 34 B4 49 FO 49 2
55 /? 35 B5 4A FO 4A 2
57 Shift (R) 36 B6 59 FO 59

58 Ctrl 1D 9D 14 FO 14 3
60 Alt (L) 38 B8 11 FO 11 3
61 Space 39 B9 29 FO 29

62 ALT(R) EO 38 EO B8 EO 11 EO FO 11

75 Ins EO 52 EO D2 EO 70 EO FO 70 1
76 Del EO 53 EO D3 EO 71 EO FO 71 1
79 O EO 4B EO CB| EO 6B EO FO 6B 1
80 Home EO 47 EO C7 EO 6C EO FO 6C 1
81 End EO 4F EO CF EO 69 EO FO 69 1
83 O EO 48 EO C8 EO 75 EO FO 75 1
84 O EO 50 EO DO EO 72 EO FO 72 1
85 PgUp EO 49 EO C9 EO 7D EO FO 7D 1
86 PgDn EO 51 EO D1 EO 7A EO FO 7A 1
89 O EO 4D EO CD| EO 74 EO FO 74 1
110 Esc 01 81 76 FO 76
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Table D-1 Scan codes (set 1 and set 2) (3/3)

Cap Codeset1 Codeset?2

No. Keytop Make Break Make Break Note*

112 F1 3B 3B 05 FO 05

113 F2 3C BC 06 FO 06

114 F3 3D BD 04 FO 04

115 F4 3E BE oC FO 0OC

116 F5 3F BF 03 FO 03

117 F6 40 Co 0B FO OB

118 F7 41 C1 83 FO 83

119 F8 42 c2 0A FO O0A

120 F9 43 C3 01 FO 01

121 F10 44 c4 09 FO 09

122 F11 57 D7 78 FO 78 3

123 F12 58 D8 07 FO 07 3

124 PrintSc 6* 6* 6* 6* 6

126 Pause * * * * 7

202 Fn — — — — 4
* Notes:

Scan codes differ by mode.

Scan codesdiffer by overlay function.

Combination with Fn key makes different codes.

Fn key does not generate acode by itself.

Thiskey correspondsto key No. 42 in 102-key model.
Refer to table D-6, scan code with Ctrl key.

Refer to table D-7, scan code with Alt key.
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Table D-2 Scan codes with Shift key

Cap Key Codeset1 Codeset?2

No. top Make Break Make Break

75 INS EO AA EO 52 EO D2 EO 2A | EO FO 12 EO 70 | EO FO 70 EO 12
76 DEL EO AA EO 53 EO D3 EO 2A | EO FO 12 EO 71 EO FO 71 EO 12
79 O EO AA EO 4B | EO CB EO 2A | EO FO 12 EO 6B | EO FO 6B EO 12
80 Home EO A EO 47 EO C7 EO 2A | EO FO 12 E0O 6C | EO FO 6C EO 12
81 End EO AA EO 4F | EO CF EO 2A | EO FO 12 EO 69 EO FO 69 EO 12
83 O EO AA EO 48 EO C8 EO 2A | EO FO 12 EO 75 | EO FO 75 EO 12
84 O EO AA EO 50 | EO DO EO 2A | EO FO 12 EO 72 EO FO 72 EO 12
85 PgUp EO AA EO 49 EO C9 EO 2A | EO FO 12 EO 7D | EO FO 7D EO 12
86 PgDn EO AA EO 51 EO D1 EO 2A | EO FO 12 EO 7A | EO FO 7A EO 12
89 O EO AA EO 4D | EO CD EO 2A | EO FO 12 EO 74 | EO FO 74 EO 12

Note: The table above shows scan codes with the left shift key. In case of combination
with a right shift key, scan codes are changed as below:

Withleft shift Withright shift
Setl EO AA EO B6
EO 2A EO 36
Set 2 EO FO 12 EO FO 59
EO 12 EO 59
Table D-3 Scan codesin Numlock mode
Cap Key Codeset1 Codeset?2
No. top Make Break Make Break
75 INS EO 2A EO 52 | EO 02 EO AA| EO 12 EO 70 | EO FO 70 EO FO 12
76 DEL EO 2A EO 53 | EO D3 EO AA| EO 12 EO 71 | EO FO 71 EO FO 12
79 O EO 2A EO 4B | EO CB EO AA| EO 12 EO 6B | EO FO 6B EO FO 12
80 Home EO 2A EO 47 | EO C7 EO AA| EO 12 EO 6C | EO FO 6C EO FO 12
81 End EO 2A EO 4F | EO CF EO AA| EO 12 EO 69 | EO FO 69 EO FO 12
83 O EO 2A EO 48 | EO C8 EO AA| EO 12 EO 75 | EO FO 75 EO FO 12
84 O EO 2A EO 50 | EO DO EO AA| EO 12 EO 72 | EO FO 72 EO FO 12
85 PgUp EO 2A EO 49 | EO C9 EO AA| EO 12 EO 7D | EO FO 7D EO FO 12
86 PgDn EO 2A EO 51 | EO D1 EO AA| EO 12 EO 7A | EO FO 7A EO FO 12
89 O EO 2A EO 4D | EO CD EO AA| EO 12 EO 74 | EO FO 74 EO FO 12
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Table D-4 Scan codes with Fn key

Cap Codeset1 Codeset?2
No. Keytop Make Break Make Break
43 ENT EO 1C EO 9C EO 5A EO FO b5A
58 CTRL EO 1D EO 9D EO 14 EO FO 14
60 LALT EO 38 EO B8 EO 11 EO FO 11
122 NUML 45 C5 77 FO 77
123 SCRL 46 C6 7E FO T7E
Table D-5 Scan codesin overlay mode
Cap Codeset1 Codeset?2
No. Keytop Make Break Make Break
08 7 ) 47 C7 6C FO 6C
09 8 (8 48 C8 75 FO 75
10 9 ©)] 49 C9 7D FO 7D
11 0 = 37 B7 7C FO 7C
23 u @ 4B CB 6B FO 6B
24 I o) 4C CcC 73 FO 73
25 O (6 4D CD 74 FO 74
26 P 4A CA 7B FO 7B
37 J ()] 4F CF 69 FO 69
38 K 2 50 DO 72 FO 72
39 L @3 51 D1 7A FO TA
40 ; (+) 4E CE 79 FO 79
52 M (0 52 D2 70 FO 70
53 , G) 33 B3 41 FO 41
54 ) 53 D3 71 FO 71
55 / )] EO 35| EO B5 40 4A EO FO 4A
Table D-6 Scan codeswith Ctrl key
Key Codeset1 Codeset?2
top Shift Make Break Make Break
Prt Sc| Common | EO 2A EO 37 EO B7 EO AA | E0O 12 E0 7C | EO FO 7C EO FO 12
Ctrl* EO 37 EO B7Y EO 7C EO FO 7C
Shift* EO 37 EO B7 EO 7C EO FO 7C
Alt* 54 D4 84 FO B4
Table D-7 Scan codeswith Alt key
Key Codeset1 Codeset?2
top Shift Make Make
Pause [ Common| E1 ID 45 E1 SD C5 El 14 77 E1 FO 14 FO 77
Ctrl* EO 46 EO C6 EO 7E EO FO 7YE

* Thiskey generates only make codes.
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Appendix E Keyboard Layout

E.1 USA Keyboard

Figure E-1 USA keyboard

E.2 UK Keyboard

Figure E-2 UK keyboard

App-23



E.3 GemanKeyboard

Figure E-3 German keyboard

E.4 French Keyboard

Figure E-4 French keyboard
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E.5 SpanishKeyboard

Figure E-5 Spanish keyboard

E.6 Italian Keyboard

Figure E-6 Italian keyboard
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E.7 Scandinavian (DK, NO, SW) Keyboard

Figure E-7 Scandinavian (DK, NO, SW) keyboard

E.8 Swiss(French/German) Keyboard

Figure E-8 Swiss (French/German) keyboard
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E.9 Canadian Keyboard

Figure E-9 Canadian keyboard

E.10 Keycap Number Keyboard

Figure E-10 Keycap number keyboard
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Appendix F  Wiring Diagrams

F.1  Printer Wraparound Connector
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Figure F-1 Printer wraparound connecter

F.2 RS232-C Wraparound Connector
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Figure F-2 RS232-C wraparound connecter

F.3 RS-232-C Direct Cable(9-Pin to 9-Pin)
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Figure F-3 RS-232-C direct cable (9-pinto 9-pin)

2

(6)
(8)
©)

@

®)

3)

@)

(4)

—ERROR
—-AUTFD
+SELECT
—PINIT

—STROBE
—-ACK

+PE
~SLIN
+BUSY

CTS
CD

DSR
RI

RD

DSR
CTS
RI

CD
GND
D
RTS
DTR

App-29



F.4

App-30

RS-232-C Direct Cable (9-Pin to 25-Pin)
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Figure F-4 RS-232-C direct cable (9-pin to 25-pin)
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