1.1 Features

The T1950, T1950CS and T1950CT units consist of the following features.

Processor
Processor Type
BIOS

Intel SL-Enhanced 486DX2/40Mhz. (P24S chip)
DX2: (3.3v w/8KB internal cache) Co-processor embedded.
128K B flash EPROM (150ns)

RAM AMB Expandable to 20MB (80ns)

Display T1950: Fluorescent Sidelit Monochrome LCD
T1950CS: Dynamic-STN Dual Scan Color LCD
T1950CT: TFT Active Matrix Color LCD

Ext. Display T1950 & T1950CS: VGA 640 x 480 (16 colors of 4096)
T1950CT: 800 x 600/256 colors;1024 x 768/256 colors
(using Toshiba supplied drivers)

FDD 31/2" 1.44MB

HDD T1950 & T1950CS: 120M B/200MB

T1950CT: 200MB/320MB

Optional Peripheras

101-key Keyboard (PS/2)

Ports

1 - 14.5mm PCMCIA Type Il (2.0)
1 9-PIN Seria (16450 UART)
1 Padld/FDD: BI-DIR
1 15-PIN RGB

1 Mouse Quick Port (DCBM)

1 PS/2 Mouse Port (not usable if DCBM connected)

Keyboard

1 101-key Keyboard Port (PS/2)
82-Keys, 3mm Travel

Battery
Battery Life
Recharge Time

NIMH (12V 2400mAH) PART# PA2420UXRA
2-3HRS.
1.4-2.3 HRS (Computer off only)

AC Adapter

T1950 & T1950CS: Input: 100-240VAC , Input Frequency:
50-60Hz, Input Power: .5A - .28A (50/60Hz)

Output Voltage: 18 VDC, 1.1A

T1950CT: Input: 100-240VAC, Input Frequency: 50-60Hz,
Input Power: .7A - .4A (50/60Hz)

Output Voltage: 18 VDC, 1.7 A

Bundled Software

Toshiba DOS 6.0; Windows 3.1; MaxTime; Ultrafont.

Dimensions

T1950: 11.7"W x 8.4"'D x 2.0"H, 6.4 1bs.
T1950CS & T1950CT: 11.7"W x 8.4"D x 2.1"H, 7 Ibs.
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The T1950 Series Personal Computer is shown in Figure 1-1, and its system configuration is
shown in Figure 1-2.

Display RTC
Switch Battery
PJ6 PJ2 PJS
PJ3
FA2SU" (T1950
-1 PJs /T1950CS)
FA2PU* (T1950CT)
PJ9 System
Board PJ7
PJ4
PJ10 PJ1
RGB Memory
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Figure 1-1 T1950 Series Personal Computer

Figure 1-2 T1950 Series System Unit Configuration
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1.2 System Unit Block Diagram

Figure 1-3 isablock diagram of the T1950 Series system unit.

ISA BUS

VCC: +5V (+5V)
B5V: Backup 5V (+5V)
RTC 3V: RTC Backup (+3V)
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Figure 1-3 T1950 Series System Board Block Diagram
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The T1950 Series system board is composed of the following major components:

1-4

[0 Ani486DX2-40 CPU
[0 Super Integration (SI) T9901, which stores the following components:

» Two Direct Memory Access Controllers (DMAC): 82C37
» Two Programmable Interrupt Controllers (PIC): 82C59

* One Programmable Interval Timer (PIT): 82C54

* One Floppy Disk Controller (FDC): TC8565

* One Serial Input/Output Controller (SIO): TC8570

* One Variable Frequency Oscillator (VFO): TC8568

* Onel/O Controller

» One Printer Port Controller

* One Speaker Controller

[0 A Rea Time Clock (RTC)
One T9934 chip isused. The T9934 has 128 of bytes memory. Fourteen bytes of
memory are used for the calendar and clock. The remaining 114 bytes are used for the
system configuration data.
OSC (X3) generates 32.768 KHz for RTC.

0 A Keyboard Controller (KBC)
One M37452M4 chip is used.
This KBC includes the keyboard scan controller and keyboard interface controller.

The KBC controls the internal keyboard, external keyboard port, PS/2 mouse port,
and Ball Point Quick Port.

[0 The following memories:

Standard RAM: 4 MB

Cache memory: 8 KB (inside CPU)

BIOS ROM: 128 KB (96 KB are used)
This ROM contains Initial Reliability Test (IRT), Basic Input/
Output System (BIOS), and video BIOS.

Video RAM: 256 KB

Optiona memory cards expand memory to a maximum of 20 MB.

[0 VGA display controller

T1950/T1950CS (GOGH): This controller controls internal and external VGA com-
patible display.

T1950CT (WD90C24): This controller controls internal VGA display and external
SVGA compatible display.



0 Clock Generator receives 14.31818 MHz (X2) and generates the following frequen-
cies.

* 20 MHz for the CPU (CPU operates at 40MHz.)

14.7456 MHz for the COM

24 MHz for the FDC and VFO

16 MHz is used for GA
14.31818 MHz is used for T9901 (SI)

0 Gate Array

System Controller Gate Array

This gate array has the following functions:

CPU Controller

Memory Controller
- DRAM Controller
- Compatible Bus Interface Controller

SMI Controller
VL Bus Controller

Bus Controller

- Compatible Bus Interface Controller
- Compatible Access Controller

- DMAC Controller

- 1/0O Controller

Address Latch Controller

- 32-Bit to 16-Bit Controller
- Address Latch

- DMA Address Generator

- Refresh Address Generator

I/0O Register

- Compatible 1/0 Port

- Saving the data of the Register (in resume) Controller
- Toshiba Special Register

40 MHz/20 MHz Controller
Data Bus Change Controller
Data Latch

PCMCIA Controller Gate Array

This gate array has the following functions:

Memory Card Controller
- PCMCIA IC Card Controller
- ToshibaModem Card Controller
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1.3 3.5-inch Floppy Disk Drive

The T1950 Series 3.5-inch Floppy Disk Drive (FDD) is a thin, high-performance reliable drive
that supports 720-KB (formatted) 2DD and 1.44-MB (formatted) 2HD 3.5-inch floppy disks.

The T1950 Series FDD is shown in Figure 1-4, and specifications are listed in Table 1-1.

Figure 1-4 3.5-inch FDD

Table 1-1 3.5-inch FDD Specifications

ltem 2-MB mode 1-MB mode

Storage capacity (KB)

Unformatted 2,000 1,000
Formatted 1,311 737
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 2.5-inch Hard Disk Drive

The Hard Disk Drive (HDD) is arandom access non-volatile storage device. It has a non-
removable 2.5-inch magnetic disk and mini-winchester type magnetic heads.

The T1950/T1950CS supportsa 120 or 200 MB HDD. The T1950CT supports a 200 or
320 MB HDD.

A T1950 Series HDD is shown in Figure 1-5, and specifications are listed in Table 1-2.

Figure 1-5 2.5-inch HDD

Table 1-2 2.5-inch HDD Specifications

120 MB 200 MB 320 MB
(CP2124) (MK2124FC) (MK2224FC) (MK2326FC)
Storage capacity (MB)
Formatted 121.6 130.1 213.0 340.0
Number of disks 2 2 2 3
Data heads 4 4 4 6
Data surfaces 4 4 4 6
Tracks per surface 1,123 1,155 1,560 1,830
Sectors per track 53 (+1) 55 (+1) - -
Bytes per sector 512 512 512 512
Access time (ms)
Track to track 3 5 3 3
Average 16 17 12 12
Maximum 30 36 25 25
Rotation speed (rpm) 3,743 3,200 4,000 4,200
Data transfer rate (bps)
To/from media 18 M 15.3 M 18.9 to 18.7 to
31.6 M 29.6 M
Interleave 1:1 11 11 11
Recording method 2-7 RLL 1-7 RLL 1-7 RLL 1-7 RLL




The 82-(USA) or 84-(European) keyboard is mounted on the T1950 Series system unit, and is
connected to the keyboard controller on the system board through a 19-pin flat cable. The

1.5 Keyboard
keyboard is shown in Figure 1-6.

Figure 1-6 Keyboard
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1.6 Monochrome LCD (T1950)

The monochrome Liquid Crystal Display (LCD) is composed of an LCD module, a Fluores-
cent Lamp (FL), and an FL inverter board.

1.6.1 Monochrome LCD Module

The T1950 monochrome LCD supports 640x480 pixels with a Video controller and 64 levels
of gray. The video controller includes the functions of the Video Graphics Array (VGA).

The LCD receives vertical and horizontal synchronizing signals, 8-bit data signals (4-bit upper
block data signal and 4-bit lower block data signal), and shift clock for data transmission. All
signas are CMOS-level compatible.

The siddlit LCD is shown in Figure 1-7, and its specifications are listed in Table 1-3.

Figure 1-7 Monochrome LCD

Table 1-3 Monochrome LCD Specifications

Item Specifications
Number of Dots (dots) 640 x 480
Dot pitch (mm) 0.30 (W) x 0.30 (H)
Display area (mm) 198 (W) x 150 (H)
Contrast 17:1 (typically)
FL current (mA) 5.0
FL frequency (KHz) 42
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1.6.2 Monochrome Fluorescent Lamp (FL) Inverter Board

The FL inverter board supplies the high frequency current needed to illuminate the FL.
The specifications for the FL inverter board are listed in Table 1-4.

Table 1-4 Monochrome FL Inverter Board Specifications

Item Specifications
Input Voltage (vDC) 5
Power (W) 2.2
Voltage (VAC) 950
Output | Current (mA) 4.2
Frequency (KHz) 38.5
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1.7 STN Color LCD (T1950CS)

The STN Color Liquid Crystal Display (LCD) contains an LCD module, a Fluorescent Lamp

(FL), and an FL inverter board.

1.7.1 STN Color LCD Module

The T1950CS STN color LCD is backlit and supports 640x480 pixels with a Video control-

ler. Thisvideo controller includes the functions of Video Graphics Array (VGA).

The T1950CS s LCD receives vertical and horizontal synchronizing signals, 16-bit data signal

(8-bit upper block data signal and 8-bit lower block data signal) and shift clock for data
transmission. All signals are CMOS-level compatible.

The STN LCD isshown in Figure 1-8, and specifications for the LCD are listed in Table 1-5.

Figure 1-8 STN Color LCD

Table 1-5 STN Color LCD Specifications

Item

Specifications

Number of Dots (dots)

640x480

Dot pitch (mm) 0.3 (W)x0.3 (H)
Display area (mm) 195 (W)x147 (H)
Contrast 18:1 (Typically)
FL current (mA) 5.0
FL frequency (KHz) 47
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1.7.2 STN Color Fluorescent Lamp (FL) Inverter Board

The FL inverter board supplies high frequency current to light the LCD’ s Fluorescent Lamp.
The specifications for the FL inverter are listed in Table 1-6.

Table 1-6 STN Color FL Inverter Board Specifications

Item Specifications
Input Voltage (vDC) 5
Power (W) 6
Output Voltage (VAC) 1,000
Current (mA) 50x2
Frequency (KHz) 42
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1.8 TFT Color LCD (T1950CT)

The TFT Color Liquid Crystal Display (LCD) contains an LCD module, a Fluorescent Lamp
(FL), and an FL inverter board.
1.8.1 TFT Color LCD Module

The T1950CT TFT color LCD supports 640x480 pixels with an internal display controller and
512 colors for graphics and characters. This controller includes the functions of Video
Graphics Array (VGA) and Super VGA (SVGA) for externa display.

The T1950CT s LCD receives 9-bit data signas, data enable signals, and shift clock for data
transmission. All signals are CMOS-level compatible.

The TFT LCD is shown in Figure 1-9, and specifications are listed in Table 1-7.

Figure 1-9 TFT Color LCD

Table 1-7 TFT Color LCD Specifications

Item Specifications
Number of dots  (dots) 640x480
Dot pitch (mm) 0.27 (W)x0.27 (H)
Display area (mm) 171 (W)x130 (H)
Contrast 60:1 (minimum)
FL current (mA) 5.0
FL frequency (KHz) 47
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1.8.2 TFT Color Fluorescent Lamp (FL) Inverter Board

The FL inverter board supplies high frequency current to light the LCD’ s Fluorescent Lamp.
The specifications for the FL inverter are listed in Table 1-8.

Table 1-8 FL Inverter Board Specifications

Item Specifications
Input Voltage (vDC) 5
Power (W) 3
Output Voltage (VAC) 1,100
Current (mA) 5.0
Frequency (KHz) 47
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1.9 Power Supply

The power supply uses a microprocessor to monitor and regulate the voltages used within the
T1950 Series computers. The power supply contains the 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 and speaker.

4. Turnsthe battery charging system on and off and detects a fully charged

battery.

5. Determinesif the power can be turned on and off.

6. Provides more accurate detection of alow battery.

7. Calculates the remaining battery capacity.

The power supply output rating is specified in Table 1-9.

Table 1-9 Power Supply Output Rating

DC Regulation | Maximum
Use for Name voltage tolerance current Ripple
(V) (%) (MA) (mV)
System logic, FDD, HDD, VCC +5 5 3,500 100
Display
RS-232C, Flash ROM 12v +12 5 120 240
RAM, CPU B3V +3.3 5 755 66
RS-232C M12Vv —-7t0-12.6 - 10 -
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1.10 Batteries

The T1950 Series has three types of batteries:

0 Main battery pack
[0 Backup battery
[0 Rea Time Clock (RTC) battery

Specifications for these batteries are listed in Table 1-10.

Table 1-10 Battery Specifications

Battery name Material Output voltage Capacity
Main battery Nickel Metal Hydride 12V 2,400 mAH
Backup battery Nickel Metal Hydride 1.2V 1,100 mAH
RTC battery Lithium-Vanadium 3.0V 50 mAH

1.10.1 Battery Indicator

The battery indicator is located on the top cover, and shows the status of the removable
battery pack, power supply and AC adapter.

The status of each can be determined by color:

Orange  The battery is being charged. (AC adapter is attached.)
Green The battery isfully charged. (AC adapter is attached.)

Nolight The AC adapter is disconnected from the computer or the AC adapter is
connected, but it cannot charge the battery for one of the following reasons:

[0  The battery is extremely hot. Allow the computer and the battery to
reach room temperature before attempting to charge the battery.

0  Thebattery isamost fully discharged. The battery will not begin
charging immediately in this state, it will begin charging afew
minutes after the AC adapter is connected.

[0  The AC adapter is not receiving power.

1.10.2 Main Battery

The removable main battery pack is the computer’s main power source when the AC adapter
isnot attached. The main battery recharges the backup battery when the system’s power is
on. The backup and main battery maintain the state of the computer when you enable
AutoResume, and they maintain the information in Hard RAM.
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1.10.2.1 Battery Charging Control

Battery charging is controlled by a microprocessor that is mounted on the power supply. The
microprocessor controls whether the charge is on or off and detects afull charge when the AC
adapter and battery are attached to the computer. The system charges the battery using quick
charge or trickle charge.

When the AC adapter is attached, there are two types of charge: quick charge when the
system is powered off, and trickle charge when the system is powered on. Table 1-11 shows
the charging time period of the main battery.

Table 1-11 Time Required for Battery Charges

Charging time

Quick charge About 2.3 hours (T1950)
(power off) About 1.4 hours (T1950CS/T1950CT)

Trickle charge About 48 hours
(power on)

0 Quick Battery Charge
If one of the following occurs, the battery quick-charge process stops.
1. The battery becomes fully charged
2. The AC adapter or battery is removed.

3. The battery or AC adapter output voltage is abnormal.

4. The charge current is abnormal.
[0 TrickleBattery Charge
When the main battery is fully charged and the AC adapter is attached, the power supply
microprocessor automatically changes quick charge to trickle charge.
1.10.3 Backup Battery

The backup battery maintains data for AutoResume. The power source used to back-up the
AutoResume data is determined according to the following priority:

AC adapter > Main battery > Backup battery

The backup battery is charged by the main battery or AC adapter when the system is powered
on. Table 1-12 shows the charging time and data preservation period of the backup battery.
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Table 1-12 Backup Battery Charging/Data Preservation Time

Time
Charging Time| Power On 16 H
Power Off (with AC Adapter) 60 H

Power Off (Without AC Adapter) Doesn't charge

Data preservation period (full charge) 8H

1.10.4 RTC Battery

The RTC battery provides power to keep the current date, time and other setup information in
memory while the computer is turned off. Table 1-13 shows the charging time and data
preservation period of the RTC battery.

Table 1-13 RTC Battery Charging/Data Preservation Time

Time
Charging Time Power On 48 H
Power Off Doesn't charge
Data preservation period (full charge) 1 month
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2.1 Troubleshooting

Chapter 2 describes how to determine if a Field Replaceable Unit (FRU) in the T1900/
T1900C is causing the computer to malfunction. FRUs covered include the:

o s~ wDN R

Upper and Lower System Boards
Floppy Disk Drive

Hard Disk Drive

Keyboard

Display

The Diagnostics Disk operations are described in Chapter 3 and detailed replacement
procedures are given in Chapter 4.

The following tools are necessary for implementing the troubleshooting procedures:

e
= o

© O N O MDD RE

T1900/T1900C Diagnostics Disk

Phillips head screwdriver (2 mm)
ToshibaMS-DOS system disk(s)

2DD or 2HD formatted work disk for floppy disk drive testing
Cleaning kit for floppy disk drive troubleshooting
Printer port LED

RS-232-C wraparound connector

Printer wraparound connector

Multimeter

Externa 5.25-inch floppy disk drive

External CRT
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2.2 Troubleshooting Flowchart

Usetheflowchart in Figure 2-1 as a guide for determining which troubleshooting proceduresto
execute. Before going through the flowchart steps, verify the following:

[0  Asktheuserif apassword isregistered, and if it is, ask him or her to enter the
password. If the user has forgotten the password, connect the printer port wrap-
around board (F31PRT), then turn the POWER switch on. The computer will
override the password function by erasing the current password.

0  Verify with the customer that ToshibaM S-DOS isinstalled on the hard disk.
Non-Toshiba operating systems can cause the computer to malfunction.

[0  Makesureall optional equipment is disconnected from the computer.

0  Makesurethe floppy disk drive is empty.
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(. stAaRT )
!

Connect the AC adapter
to the DC IN socket.

Does the DC IN LED glow?

Perform the Power Supply
Board Troubleshooting
Procedures in Section 2.3.

Does the Battery LED glow?

Perform the Power Supply
Board Troubleshooting
Procedures in Section 2.3.

Turn the Power Switch on
while holding down the space bar.

Does the DC IN LED flash?

Perform the Power Supply
Board Troubleshooting
Procedures inSection 2.3.

Is an error message displayed?

Perform the System Board
Troubleshooting Procedures
inSection 2.4.

Is the
"MEMORY TEST XXXKB"
message displayed?

Perform the Display
Troubleshooting Procedures
inSection 2.8.

Does the
"MEMORY TEST XXXKB"
message proceed from 0KB

and 640KB?2

Perform the System Board
Troubleshooting Procedures
inSection 2.4.

If the "Password="message displays,
type the password, then press ENTER.

Is Toshiba

MS-DOS being loaded? No

Perform the Hard Disk Drive
Troubleshooting Procedures
inSection 2.6.

é)Yes

Figure 2-1 Troubleshooting Flowchart (1/2)
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Perform the Keyboard
Troubleshooting Procedures
inSection 2.7.

Do typed characters
appear correctly?

Yes

Insert the diagnostics disk into the FDD,
then run the diagnostic test program.

l

Pertorm the Floppy Disk
Drive Troubleshooting
Procedures in Section 2.5.

Is the diagnostics test loaded?

Perform each test.

l

Is an error
detected by any of the
diagnostics tests?

After confirming which

Yes, | diagnostic test has detected an
error, perform the appropriate
procedures as outlined below.

v

System is normal.

GEETED

Figure 2-1 Troubleshooting Flowchart (2/2)

If the diagnostics program cannot detect an error, the problem may be intermittent. The Running
Test program should be executed several times to isolate the problem. Check the Log Utilities
function to confirm which diagnostic test detected an error(s), then perform the appropriate
troubleshooting procedures as follows:

1. If anerrorisdetected on the System Test, Memory Test, Display Test, ASYNC
Test, Printer Test, or Real Timer Test, perform the System Board Troubleshooting
Proceduresin Section 2.4.

2. If anerror isdetected on the Keyboard Test, perform the Keyboard Troubleshoot-
ing Proceduresin Section 2.7.

3. If anerror is detected on the Floppy Disk Test, perform the Floppy Disk Drive
Troubleshooting Proceduresin Section 2.5.

4. If anerorisdetected on the Hard Disk Test, perform the Hard Disk Drive
Troubleshooting Proceduresin Section 2.6.
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2.3 Power Supply Troubleshooting

The T1900/T1900C’ s power supply controls many functions and componentsin the computer.
To determineif the power supply is functioning properly, start with Procedure 1 and continue
with the other procedures as instructed. Procedures described in this section are:

Procedure 1: DCIN LED Indicator Check
Procedure 2: Battery LED Indicator Check

Procedure 3: System PCB Replacement Check

Procedure 1 DC IN LED Indicator Check

The T1900/T1900C’ s AC adapter converts AC power to DC power and contains a charging
circuit which chargesthe computer’ s batteries. The adapter connectsto the DC IN socket
connector on the left side of the computer. When it is connected and the power is turned off,
the AC adapter charges the batteries.

The DC IN indicator displays whether or not the AC adapter is connected and supplying
power.

0  WhentheDCIN indicator is orange, the AC adapter is connected and supplying
power to the computer.

0 If theDCIN indicator does not light, the AC adapter is not supplying power to
the computer, or isnot attached to the computer, go to Check 1.

0 If theDCIN indicator isflashing orange, the AC adapter’ s voltage supply is
abnormal or the power supply is not functioning properly, go to Check 1.

If any of the above indicator conditions are abnormal, make sure the LED indicator lights are
not burned out before performing the following Checks.

Check1l Make surethe correct AC adapter’ s cableisfirmly plugged into the DC IN socket
on the back of the computer.

T1900 (PA2417U),1.1A T1900C (PA2478U), 1.7 A
Check2 If the DC IN indicator flashes orange when the AC adapter is connected, its volt-

age output isabnormal. Connect anew AC adapter and turn the computer on again
to verify the indicator condition.
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Check3  The battery pack may be mafunctioning. Replace the battery pack with anew one
and turn the computer on again. If the problem still exists, perform Check 4.

Check4  Placethe computer in an environment between —20°C and 70°C until the unitisat
the ambient temperature. Repeat the steps which caused the computer to operate
abnormally. If the same problem still appears, perform Procedure 3.

Procedure 2 Battery LED Indicator Check

The battery LED indicator shows the battery charging status. The Battery LED, identified by a

battery icon on the front of the computer, glows amber when the A C adapter is charging the

computer’ sbattery pack.

[0  If the Battery LED indicator glows green, the AC adapter is connected and the
battery is fully charged.

[0  If the Battery LED indicator glows amber, the AC adapter is connected and the
battery is being charged.

[0  If theBattery LED indicator does not glow, go to Check 1.
Check1l  Make surethe AC adapter’s cable and AC cord are firmly plugged into the DC IN
socket and wall outlet. If these cables are connected correctly, go to Check 2.

Check2  Make surethe battery pack isinstalled in the computer correctly. If the battery
pack isinstalled correctly, go to Check 3.

Check3  Removethe battery pack and check that the battery terminal is clean and not bent.

[0  If theterminal appears dirty, clean it gently with a cotton swab dipped in
alcohol.

0 If theterminal looks bent or damaged, replace the lower system board.
[0  If the battery terminal is clean and not bent, go to Check 4.

Check4  Connect anew AC adapter. If the battery LED indicator still does not glow, goto
Check 5.

Check5 Install anew battery pack. If the battery LED indicator still does not glow, go to
Procedure 3.
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Procedure 3 Power Supply Replacement Check

The power supply is built into the lower system board. If the power supply is damaged, the
lower system board must be replaced.

Refer to Chapter 4 for instructions on how to disassemble the T1900/T1900C, then perform the
following check:

Check1l Replacethelower system board with a new one and restart the system. If the
problem still exists, go to Check 2.

Check2  Replacethe upper system board with anew one and restart the system. If the
problem still exists, other FRUs may be damaged.
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2.4 System Board Troubleshooting

This section describes how to determine if the upper or lower system board is defective or not
functioning properly. Start with Procedure 1 and continue with the other procedures as
instructed. Procedures described in this section include:

Procedure 1. M essage Check

Procedure 2: Printer Port LED Check in Boot Mode
Procedure 3: Printer Port LED Check in Resume Mode
Procedure 4: Diagnostic Test Program Execution Check

Procedure 5: System Board Replacement Check

Procedure 1 Message Check

When the power is turned on, the system performs the Initial Reliability Test (IRT) installed in
the BIOSROM. ThelRT testsand initializes each | C on the system boards.

[0  If an error message is shown on the display, perform Check 1.
0  If thereisno error message, go to Procedure 2.
O  If ToshibaMS-DOSis properly loaded, go to Procedure 3.

Check1 If one of the following error messages is displayed on the screen, pressthe F1 key
asthe message instructs.

(@ *** 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) *** Error in CMOS. Bad nenory size ***
Check system Then press [F1] key ......

(e) *** Error in CMOS. Bad tine function ***
Check system Then press [F1] key ......

These errors occur when the system configuration preserved in the RTC memory
(CMOS-type memory) is not the same asthe actual configuration or when the data
is lost.

If you pressthe F1 key asthe message instructs, the system configuration in the
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 message is displayed, perform Check 2.
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Check 2

Check 3

If either of the following error messages [(a) or (b)] is displayed on the screen,
press any key as the message instructs.

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

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

Error Message (a) appears when data stored in RAM under the resume functionis
lost because the battery has become discharged or the system PCB is damaged. Go
to Procedure 3.

Error Message (b) appears when the error is detected during aread test of the
Hard RAM or the datain Hard RAM islost because the battery has become
discharged.

If any other message appears, perform Check 3.

The IRT checksthe system boards. When the IRT detectsan error, the system stops
or an error message appears. Refer to Table 2-1 for alist of error messages.

Table 2-1 IRT Error Messages (1/2)

No Error Message
1 TIMER CH. 2 OQUT ERROR
2 PI T ERROR
3 MEMORY REFRESH ERROR
4 FI RST 64KB MEMORY ERROR
5 RTC ERROR
6 CRTC ERRCR
7 VRAM ERROR
8 KBC ERROR
9 SYSTEM MEMORY ERROR
10 SYSTEM MEMORY PARI TY ERROR
11 EXTENDED MEMCORY ERROR
12 EXTENDED MEMORY PARI TY ERROR
13 DVA PAGE REG STER ERROR
14 DVAC #1 ERROR
15 DVAC #2 ERROR
16 Pl C #1 ERROR
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Table 2-1 IRT Error Messages (2/2)

No. Error Message
17 Pl C #2 ERROR

18 KEYBOARD ERROR

19 KBC ERROR

20 HDC ERROR

21 HDD #0 ERROR

22 HDD #1 ERROR

23 NO FDD ERROR

24 FDD ERROR

25 TI MER | NTERRUPT ERRCR
26 RTC UPDATE ERRCR

If any of the following error messages is displayed, go to Procedure 5:

1 through 17, 19, 20, 25 or 26

If Error Message 18 is displayed, go to the Keyboard Troubleshooting Proce-
duresin Section 2.7.

If Error Message 21 or 22 isdisplayed, go to the HDD Troubleshooting
Proceduresin Section 2.6.

If Error Message 23 or 24 is displayed, go to the FDD Troubleshooting
Proceduresin Section 2.5.



Procedure 2 Printer Port LED Check in Boot Mode

The printer port LED displaysthe IRT status and test status by turning lights on and off asan
eight-digit binary value for boot mode. Figure 2-2 shows the printer port LED.

NOTE: When performing this check, the external FDD/PRT option in the SETUP
program must be set to PRT and the computer set to boot mode.

Figure 2-2 Printer Port LED

To use the printer port LED, follow these steps:
1. TurnontheT1900/T1900C’ s power, then set it to boot mode.
2. Turnoff thecomputer.
3. Plugtheprinter port LED into the computer’ sPRT/FDD connector.
4. Hold down the space bar and turn on the T1900/T1900C’ s power.
5. ReadtheLED statusfrom left to right asyou are facing the back of the computer.
6. Convert the statusfrom binary to hexadecimal notation.
7. If thefinal LED statusis FFh (normal status), go to Procedure 3.

8. Ifthefina LED status matches any of the test status valuesin Table 2-2, go to
Check 1.

NOTE: If an error condition is detected by the IRT test, the printer port LED
displays an error code after the IRT test ends. 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 has been detected during the system memory
test.
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Table 2-2 Printer Port LED Boot Mode Error Satus (1/2)

Error Status Test Item Message
01H Pre-init for warm start —
test
05H PIT test TIMER CH 2 OUT ERROR
PI T ERROR
READ DATA = XXH
VWRI TE DATA = XXH
06H PIT initialization —
07H PIT function test VEMORY REFRESH ERRCR
OAH First 64KB memory test | FI RST 64KB MEMORY ERROR
OBH System memory —
initialization
ODH Interrupt vector —
initialization
15H RTC test RTC ERROR
READ DATA = XXH
VWRI TE DATA = XXH
16H CMOS RAM test ****Error in CMOS. Bad battery****
****Error in CMOS. Bad check sunmr***
****Error in CMOS. Bad configuration****
****Error in CMOS. Bad nenory size****
****Error in CMOS. Bad HDD type****
****Error in CMOS. Bad tinme function****
Check system Then press [F1l] key
18H PIC initialization —
1FH Display initialization CRTC ERROR
VRAM ERRCR
READ DATA = XXXXXXXXH
VRI TE DATA = XXXXXXXXH
22H KBC test KBC ERRCOR
25H System memory test SYSTEM MEMORY ERRCR
ADDRESS = XXXXXXXXH
READ DATA = XXXXXXXXH
VWRI TE DATA = XXXXXXXXH
SYSTEM MEMORY PARI TY ERROR
ADDRESS = XXXX0000H - XXXXFFFFH
30H Extended memory test | EXTENDED MEMORY ERROR
ADDRESS = XXXXXXXXH
READ DATA = XXXXXXXXH
VRI TE DATA = XXXXXXXXH
EXTENDED MEMORY PARI TY ERROR
ADDRESS = XXXX0000H - XXXXFFFFH
40H DMA page register test | DMA PAGE REA STER ERRCR
READ DATA = XXH
VWRI TE DATA = XXH
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Table 2-2 Printer Port LED Boot Mode Error Satus (2/2)

Error Status Test Item Message

41H DMAC test DVAC #1 ERROR
READ DATA = XXXXH
VWRI TE DA = XXXXH
DVAC #2 ERROR
READ DATA = XXXXH
VRI TE DATA = XXXXH

42H DMAC initialization

4AH PIC test Pl C #1 ERRCR
READ DATA = XXH
VWRI TE DATA = XXH
Pl C #2 ERRCR
READ DATA = XXH
VWRI TE DATA = XXH

54H Keyboard test KEYBQARD ERRCR

55H KBC initialization KBC ERRCOR

5AH Mouse initialization

60H HDD initialization HDC ERROR
HDC #0 ERRCR
HDC #1 ERRCR

65H FDD initialization NO FDD ERRCR
FDD ERROR

70H Printer test

80H RS-232-C test

90H Timer initialization TI MER | NTERRUPT ERROR
RTC UPDATE ERRCR

AOH NDP initialization

A6H Expansion /0 ROM

FFH Expansion system ROM

Check1 If any of the following error codes are displayed, go to Procedure 5.

01h, 05h, 06h, 07h, OAh, OBh, ODh, 15h, 16h, 18h, 1Fh, 22h, 25h,
30h, 40h, 41h, 42h, 54h, 55h, 65h, 70h, 80h, 90h, AOh, A6h

Check2 If Error Code 4Ah isdisplayed, go to the Keyboard Troubleshooting proceduresin
Section 2.7.

Check3 If Error Code 5Ah isdisplayed, go to the HDD Troubleshooting proceduresin
Section 2.6.

Check4  If Error Code 60h is displayed, go to the FDD Troubleshooting proceduresin
Section 2.5.
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Procedure 3 Printer Port LED Check in Resume Mode

The printer port LED displaysthe IRT status and test status by turning lights on and off asan
eight-digit binary value for resume mode.

NOTE: When performing this check, the external FDD/PRT option in the SETUP
program must be set to PRT and the computer set to resume mode.

To use the printer port LED, follow these steps:

1. TurnontheT1900/T1900C’ s power, then set it to resume mode.
2. Turnoff thecomputer.
3. Plugtheprinter port LED into the computer’ sPRT/FDD connector.
4. Turnonthecomputer.
5. ReadtheLED statusfrom left to right asyou face the back of the computer.
6. Convert the statusfrom binary to hexadecimal notation.
7. If thefinal LED statusis FFh (normal status), go to Procedure 4.
8. Ifthefinal LED status matches any of thetest status valueslisted in Table 2-3, go to
Procedure 5.
Table 2-3 Printer Port LED Resume Mode Error Status
Error Status Meaning of Status
OOH RAM BIOS error
FOH Press the reset switch.
F1H Suspend process error (The system will suspend while FDD is accessed,
etc.)
F2H The system has optional ROM, or an optional card (CGA, MDA).
F4H Backup RAM checksum error
F5H Main memory checksum error
F6H Video RAM checksum error
F7H Extended memory checksum error
F8H Backup RAM checksum error
FOH Main memory checksum error
FAH Video RAM checksum error
FBH Extended memory checksum error
FDH Card modem error (The card modem will be removed while the system is in
resume, etc.)
|l | Pacacwvword -orrar (Thao naccwaned all bha araca d haofar it cncnandad)

L == | aSSWora—erot ANLILILI~Z IJLAJJVVUILA Wh-Be-efraseapetore+is STUSPTTTOCT U,
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Procedure 4 Diagnostic Test Program Execution Check

Execute the following tests from the Diagnostic Test Menu. Refer to Chapter 3, Testsand
Diagnostics, for more information on how to perform these tests.

System Test
Memory Test
Printer Test
ASYNC Test

P wWwDNPRE

If an error is detected during these tests, go to Procedure 5.

Procedure 5 System Board Replacement Check

The upper (FATSU*) or lower (FATSL*) system board may be damaged. (Notethat the
power supply ismounted on the FATSL*.) Refer to the T1900/T1900C parts catalog for a
breakdown of the computer's system boards.

Disassemble the T1900/T1900C following the steps described in Chapter 4, Replacement
Procedures, then perform the following checks.

NOTE: To determine whether to first replace the FATSU* or the FATS_* during the
troubleshooting procedures:

1. Check the error status on the printer port LED and locate the status in Table 2-2 or 2-
3.

2. Compare the error status with the tables in Appendix B.

O Iftheerror isrelated to an IC or connector listed in Table B-1 or B-2,
replace the FATSU* (upper system board) first.

O Iftheerror isrelated to an IC or connector listed in Table B-3 or B-4,
replace the FATSL* (lower system board) first.

As an example, if the error status indicates a keyboard (KBC) problem, replace the
FATSU* since the keyboard controller (IC15) is located on the upper system board,
then continue with the troubleshooting procedures. However, if the error indicates a
PCMCIA problem, replace the FATSL* first since the PCMCIA Gate Array (1C203) is

_|ocated-on-the lowersystem board.

Check1l  Replace the upper or lower system board.

Check2  If normal operation isrestored after replacing the upper (or lower) system board,
the original board is probably defective.

Check3  If normal operation is not restored, replace the origina system board, then swap
out the remaining system board with anew one.

Check4  If normal operationis still not restored, either both system boards or another FRU
is probably defective. The defective unit must be isolated by performing the
T1900/T1900C Diagnostics Program. 2.15



2.5 Floppy Disk Drive Troubleshooting

This section describes how to determine if the T1900/T1900C’ s internal 3.5-inch floppy disk
driveisfunctioning properly. Perform the steps below starting with Procedure 1 and
continuing with the other procedures as required.

Procedure 1: FDD Head Cleaning Check

Procedure 2: External 5.25-inch FDD Check

Procedure 3: Diagnostic Test Program Check

Procedure 4: Connector Check and Replacement Check

Procedure 1 FDD Head Cleaning Check

FDD head cleaning is an option available in the Diagnostics Program. A detailed description
of the head cleaning operation is given in Chapter 3, Tests and Diagnostics.

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

If the test program cannot be executed on the T1900/T1900C, go to Procedure 2.

Procedure 2 External 5.25-inch FDD Check

The floppy disk controller on the computer’ s lower system board controls the internal and the
external FDD. To determine if either the system board or the internal FDD is defective, check
the following items:

Check1l  Connect an externa 5.25-inch FDD to the PRT/FDD port and make sureit func-
tions properly. If it does, perform Procedure 4. If it doesn’t, perform Check 2.

MAOTLC T
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in the SETUP programto FDD A or FDD B.

Check2  Replace the lower system board with a new one following the stepsin Chapter 4,
Replacement Procedures.
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Procedure 3

Diagnostic Test Program Execution Check

The Floppy Disk Drive Diagnostic Test program is stored on the T1900/T1900C Diagnostics
Disk. After loading ToshibaMS-DOS, run the diagnostics program. Refer to Chapter 3, Tests

and Diagnostics, for more information about the diagnostic test procedures.

NOTE: Asnoted in Chapter 3, be sure to remove the Diagnostics Disk and replace
it with a formatted work disk before continuing with the Diagnostic Test Program.

Floppy disk drive test error codes and their status names are listed in Table 2-4.

Table 2-4 Floppy Disk Drive Error Codes and Satuses

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

09h DMA boundary error

10h CRC error

20h FDC error

40h Seek error

60h FDD not drive

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

FFh Data compare error

If any errors other than those listed in Table 2-4 occur while executing the FDD diagnostics

test, goto Check 1.

Check1 If the following message is displayed, disable the write-protect tab on the floppy
disk. If any other message appears, perform Check 2.

Wite protected

Check2  Make surethefloppy disk isformatted correctly. If itis, go to Procedure 4.
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Procedure 4 Connector Check and Replacement Check

The 3.5-inch Floppy Disk Drive is connected to the lower system board by the FDD cable.
This cable may become disconnected from the system board or damaged. Disassemble the
T1900/T1900C following the steps described in Chapter 4, Replacement Procedures and
perform the following checks:

Check1l Make surethe FDD cableisfirmly connected to the lower system board.

FDD PJ202
Lower System Board

If this cableis disconnected, connect it to the system board and repeat Procedure
3. If the FDD is till not functioning properly, perform Check 2.

Check2  TheFDD or its cable may be defective or damaged. Replace the FDD with anew
one following the steps in Chapter 4. 1f the FDD is still not functioning properly,
perform Check 3.

Check3  Replace the lower system board with a new one following the steps in Chapter 4.
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2.6 Hard Disk Drive Troubleshooting

To determineif the Hard Disk Drive (HDD) is functioning properly, perform the procedures
below starting with Procedure 1. Continue with the other procedures asinstructed.

Procedure 1: Partition Check
Procedure 2: M essage Check
Procedure 3: Format Check

Procedure 4: Diagnostic Test Program Execution Check

CAUTION: The contents of the hard disk will be erased when the HDD troubleshoot-
ing procedures are executed. Before beginning, 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 perform this 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

Check 4

TypeC: and pressEnter. 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 C isnot listed, return to
the FDISK menu and choose the option to create a DOS partition on Drive C.

Then recheck the system. If the problem still exists, go to Procedure 2.

If Drive Cislisted as active in the FDISK menu, go to Check 4. If Drive C isnot
listed as active, return to the FDISK menu and choose the option to set the active
partition for Drive C. Then recheck the system. If the problem still exists, go to
Procedure 2.

Remove the system disk from the FDD and cold boot the computer. If the problem
still exists, go to Procedure 2. Otherwise, the HDD is operating normally.
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Procedure 2 Message Check

When the T1900/T1900C’ sHDD does not function properly, some of the following error
messages may appear on the display. Start with Check 1 below and perform the other checks
asinstructed.

Check 1

Check 2

Check 3

Check 4

2-20

If any of the following messages appear, perform Check 2. If the following mes-
sages do not appear, perform Check 4.

Note that the error messages appear on the display for five (5) seconds, then
disappear.

HDC ERROR
or

HDD #0 ERROR
or

HDD #1 ERROR

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

I nsert systemdisk in drive

Press any key when ready .....
or

Non- System di sk or disk error

Repl ace and press any key

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

If the following message appears on the display, the system program has been
transferred to the HDD. Restart the T1900/T1900C. If the error message still
appears, perform Check 4.

System transferred

The HDD is connected to the lower system board through an HDD flexible cable.
This cable can become disconnected or damaged. Disassemble the T1900/
T1900C as described in Chapter 4, Replacement Procedures. If the HDD is not
connected, reconnect it to the system board and return to Procedure 1. 1f theHDD
isfirmly connected to the system board, perform Procedure 3.

PJ203
Lower System Board HDD




Procedure 3 Format Check

The T1900/T1900C 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 steps

as required.

Check 1

Check 2

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

Format conpl ete

If any other error message appears on the display, refer to the Toshiba MS-DOS
Manual for moreinformation and perform Check 2.

Using the T1900/T1900C Diagnostic Disk, format the HDD with alow level
format option. Refer to Chapter 3, Test and Diagnostics for moreinformation
about the diagnostic program.

If the following message appears on the display, the HDD low level format is
complete.

Format conpl ete
Partition and format theHDD usingtheMS-DOSFORMAT command.

If you cannot format the HDD using the Test and Diagnostic program, go to Proce-
dure 4.
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Procedure 4 Diagnostic Test Program Execution Check

The HDD test program is stored in the T1900/T1900C Diagnostics Disk. Perform all of the
HDD testsin the Hard Disk Drive Test. Refer to Chapter 3, Tests and Diagnostics, for more
information about the HDD test program.

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

Check 1. The error codes and statuses are described in Table 2-5. If an error code is not
generated, the HDD is operating properly.

Table 2-5 Hard Disk Drive Error Codes and Satuses

Code Status
01h Bad command

02h Bad address mark
04h Record not found
05h HDC not reset

07h Drive not initialized
08h HDC overrun (DRQ)
09h DMA boundary error
OAh Bad sector error
0Bh Bad track error

10h ECC error

11h ECC recover enable
20h HDC error

40h Seek error

80h Time-out error

AAh Drive not ready
BBh Undefined error
CCh Write fault

EOh Status error

EEh Access time-out error
FFh Data compare error

Check1l Replacethe HDD unit with anew one following the instructionsin Chapter 4. 1f
the HDD is still not functioning properly, perform Check 2.

Check2  Replace the lower system board following the instructions in Chapter 4.
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2.7 Keyboard Troubleshooting

To determineif the T1900/T1900C’ s keyboard is functioning properly, perform the following
procedures. Start with Procedure 1 and continue with the other procedures asinstructed.

Procedure 1: Diagnostic Test Program Execution Check

Procedure 2: Connector and Replacement Check

Procedure 1 Diagnostic Test Program Execution Check

Execute the Keyboard Test in the Diagnostic Program. Refer to Chapter 3, Tests and
Diagnostics, for more information on how to perform the test program.

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

Procedure 2 Connector and Replacement Check

The keyboard is connected to the upper system board by a 19-pin flat cable. This cable may
be disconnected or damaged. Disassemble the T1900/T1900C as described in Chapter 4,

Replacement Procedures, and perform the following checks:

Check1l Make surethe keyboard cableis not damaged and is connected to the system
board.

Keyboard Cable PJ4
Upper System Board

If this cable is damaged, replace the keyboard with a new one. If the cableis
disconnected, firmly reconnect it, then perform Procedure 1 again. If the keyboard
isstill not functioning properly, perform Check 2.

Check2  Thekeyboard controller on the system board may be damaged. Replace the upper

system board. Refer to Chapter 4, Replacement Procedures for more information
about how to replace the upper system board.
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2.8 Display Troubleshooting

This section describes how to determine if the T1900/T1900C’ s display is functioning
properly. Start with Procedure 1 and continue with the other procedures as instructed.

Procedure 1: Contrast Control Check

Procedure 2: External CRT Check

Procedure 3: Diagnostic Test Program Execution Check
Procedure 4: Connector Check

Procedure 5: Replacement Check

Procedure 1 Contrast Control Check

Contrast is changed by the contrast dial. If the display isblank, go to Check 1. If you cannot
changethe brightness and contrast, go to Check 3.

If the contrast does not change when you turn the contrast dial, perform Procedure 2.

Procedure 2 External CRT Check

Connect the external CRT to the T1900/T1900C’ sexternal monitor port, then boot the
computer. The computer automatically detectsthe external CRT even if Resume modeis
enabled.

If the external CRT works correctly, the internal LCD display may be damaged. Goto
Procedure 4.

If the 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 T1900/T1900C Diagnostic Disk. This program
checks the display controller on the upper system board (FATSU*). After loading Toshiba
MS-DOS, run the Diagnostic Program. Refer to Chapter 3, Tests and Diagnostics, for details.

If an error is detected, go to Procedure 4. If an error is not detected, the display is functioning
properly.
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Procedure 4 Connector Check

The Display unit has an LCD module, Fluorescent Lamp (FL), display switch, and FL inverter
board. The FL and FL inverter board are connected by two cables. The LCD module and
upper 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
for moreinformation about how to disassemble the computer.

FL
FLCH .
CH1 FL inverter board
Upper
System board o
PJ7 CH2 LCD unit
PJ11

| Display switch |

Figure 2-3 T1900 Display Connections

FL FLCN(1
FLCN2 FL inverter board
FL
CH1
Upper
System board _
_] LCD unit
PJ7 CN3
PJ11

| Display switch |

Figure 2-4 T1900C Display Connections

If any of these cables are not connected, firmly reconnect them and repeat Procedures 1 and 2.
If the problem still exists, perform Procedure 5.
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Procedure 5 Replacement Check
The FL, FL inverter board, LCD module, and upper system board are connected to the display
circuits. Any of these components may be damaged. Refer to Chapter 4 for instructions on how
to disassembl e the computer and then perform the following checks:

[ If the FL does not light, perform Check 1.

(] If characters are not displayed clearly, perform Check 3.

(] If some screen functions do not operate properly, perform Check 3.

[ If the FL remains lit when the display is closed, perform Check 4.

Check1l  Replacethe FL with anew one and test the display again. If the problem still
exists, perform Check 2.

Check2  Replacethe FL inverter board with anew one and test the display again. If the
problem still exists, perform Check 3.

Check3  Replacethe LCD module with anew one and test the display again. If the
problem still exists, perform Check 4.

Check4  Replace the display switch with anew one and test the display again. If the
problem still exists, perform Check 5.

Check5  Replace the display cable with a new one and test the display again. If the
problem still exists, perform Check 6.

Check6  The upper system board may be damaged. Replace the system board with anew
one and test the display again.
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3.1 The Diagnostic Test

This chapter explains how to use the T1900/T1900C’ s Diagnostic Test program (TESTCE19)
to test the functions of the T1900/T1900C’ s hardware modules. The Diagnostics Program is
stored on the T1900/T1900C Diagnostic Disk and consists of 18 programsthat are grouped
into the Service Program Module (DIAGNOSTIC MENU) and the Test Program Module
(DIAGNOSTICTEST).

The DIAGNOSTIC MENU consists of thefollowing eight functions.

DIAGNOSTICTEST

HARD DISK FORMAT
HEAD CLEANING
LOGUTILITIES
RUNNINGTEST
FDDUTILITIES

SYSTEM CONFIGURATION
SETUP

O O 0O o0oogood

The DIAGNOSTIC TEST option containsthe following ten functional tests:

SYSTEM TEST
MEMORY TEST
KEYBOARD TEST
DISPLAY TEST
FLOPPY DISK TEST
PRINTERTEST
ASYNCTEST
HARD DISK TEST
REAL TIMERTEST
PCMCIATEST

O O o0oo0o-googoogo o

The following equipment is needed to perform some of the T1900/T1900C Diagnostic test
programs.

The T1900/T1900C Diagnostics Disk (all tests)
A formatted working disk for the Floppy Disk Drive test (all tests)

3.5-inch 2HD/2DD disk for internal 3.5-inch FDD
5.25-inch 2D disk for externa 5.25-inch FDD

O O 0o O
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O O 0o O

A cleaning kit to clean the floppy disk drive heads (Head Cleaning)
A PCMCIA wraparound connector for the l/O card test (PCM CIA test)
A printer wraparound connector for the printer wraparound test (Printer test)

AnRS-232-C wraparound connector for the RS-232-C port wraparound test
(ASYNCtest)

Thefollowing sections detail the tests within the Diagnostic Test function of the DIAGNOS-
TIC TEST option menu. Refer to Sections 3.16 through 3.22 for detailed information on the
remaining seven Service Program Module functions.
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3.2 Executing the Diagnostic Test

ToshibaM S-DOS s required to run the T1900/T1900C diagnostics program. To start the
program, follow these steps:

1.

2.

Turn on the computer and allow it to boot from the A: drive.

Insert the T1900/T1900C Diagnostics disk in the computer’ sinternal floppy disk
drive.

At the system prompt (A:), type TEST CE19, and pressEnter .

The following menu will appear:

TCSH BAper sonal conput er T1900 DI AGNCSTI CS
versi on X. XX (c) copyright TOSH BACorp. 19XX

DI AGNGCSTI CS MENU

1- DI AGNOSTI CTEST

2 - HARD DI SK FORNVAT

3 -

4 - HEAD CLEANI NG

5- LOGUTI LI TIES

6 - RUNNI NGTEST

7 - FDDUTI LI TI ES

8 - SYSTEMCONFI GURATI ON
9- EXIT TOMs- DOS

0 - SETUP
1l 5 «  Selectitens
Ent er : Specify
Esc o Exit

NOTE: To exit the T1900/T1900C DIAGNOSTIC TEST menu, pressthe Esc key.
If a test programisin progress, press Ctrl + Break to exit the test program, or
press Ctrl + C to stop the program.
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3-4

4.

ToselecttheDIAGNOSTIC TEST menu fromthe DIAGNOSTICSMENU, set the
highlight bar to 1, and press Enter. The following menu appears:

TCSHI BAper sonal conput er T1900 DI AGNCSTI CS
version X XX (c) copyright TOSH BACorp. 19XX
DI AGNOSTI CTEST MENU :

- SYSTEMTEST

- MEMORY TEST

- KEYBOARD TEST

- DI SPLAY TEST
FLOPPY DI SK TEST
- PRINTERTEST

- ASYNC TEST

- HARD DI SK TEST

- REAL TI MERTEST
- PCMCI ATEST

CQOwoo~NOOOPM~WNE
1

=

FDD & HDD ERROR RETRY COUNT SET
- EXI T TODI AGNOSTI CS MENU

8 &

1l 5 «  Selectitens
Ent er © Specify
Esc DO Exit

Refer to Sections 3.4 through 3.13 for detailed descriptions of Diagnostic Tests 1
through 10. Function 88 sets the floppy disk drive and hard disk drive error retry

count. Function 99 exitsthe submenus of the Diagnostic Test and returnsto the
DiagnosticMenu.

Select the option you want to execute and press Enter. The following message
appears:

SYSTEM TEST XHXXXKXX

T1900 DI AGNOSTI C TEST VX XX
[Crl]+][Break]; test end
[Crl]+ ] ; key stop

SUB- TEST : XX

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

SUB- TEST MENU :

01 - ROM checksum

02 - HWstatus

03 - Version check

99 - Exit to DI AGNOSTI C TEST MENU

11 5« : Select itens
Ent er . Specify
Esc o Exit

NOTE: The menu displayed by your T1900/T1900C may be dlightly different from
the one shown above.




6. Select the desired subtest from the subtest menu and press Enter. Thefollowing
messages appear:

TEST LOCP : YES
ERROR STCP : YES

Use the arrow keys to move the cursor to the desired option and press Enter.

Selecting YESfor TEST LOOP setsthe test to run continuoudly until it is halted by
the user. Selecting NO returnsthe screen to the main menu after the test is com-
plete.

Selecting Y ESfor ERROR STOP stops the test program when an error isfound and
displays the operation guide on the right side of the display screen as shown below:

ERROR STATUS NAME [[ HALT OPERATI ON]]

1. Test end
2. Continue
3 Retry

These three selections have the following functions:
1: Terminatesthetest program and exitsto the subtest menu.
2. Continuesthetest.
3. Restartsthetest fromtheerror.
Use the arrow keys to move the cursor to the desired option and press Enter.

Selecting NO for ERROR STOP keeps the test running even if an error isfound.

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

Table 3-1 liststhe subtest namesfor each test program in the DIAGNOSTIC TEST menu.

Table 3-1 Subtest Names (1/2)

No. Test Name Subtest No. Subtest Item

1 SYSTEM 01 ROM checksum
02 H/W status
03 Version check

2 MEMORY 01 RAM constant data
02 RAM address pattern data
03 RAM refresh
04 Protected mode
05 Memory module
06 Backup memory
07 Hard-RAM
08 Cache memory

3 KEYBOARD 01 Pressed key display (82/84)
02 Pressed key code display
03 PS/2 Mouse connect check
04 DCBP connect check

4 DISPLAY 01 VRAM read/write
02 Character attributes
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
11 64 color display

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
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Table 3-1 Subtest Names (2/2)

No. Test Name Subtest No. Subtest Item
7 ASYNC 01 Wraparound (board)
02 Board (#1) <=> board (#2)
03 Point to point (send)
04 Point to point (receive)
05 Card modem loopback (2400BPS)
06 Interrupt test
8 HDD 01 Sequential read
02 Address uniqueness
03 Random address/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 REAL TIMER 01 Real time
02 Backup memory
03 Real time carry
10 PCMCIA 01 I/O card test
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3.4 System Test

To executethe System Test, select 1 from the DIAGNOSTIC TEST menu, pressEnter and
follow the directions displayed on the screen. Move the highlight bar to the subtest you want to
execute and press Enter.

Subtest 01 ROM checksum
The ROM checksum tests the system boards from address FOOO0Oh to FFFFFh
(64KB).
Subtest 02 H/W status
Thistest reads and displays the hardware status as shown below:
76543210
H Wstatus = 10001000
Bit7 — =
Bit6 —CPUcl ock = 20VHz
Bi t 5 —Not ch si gnal =2HD
Bit4 —FDDtype = 2MB
Bit3 — =
Bit2 —Drive AB=Ext. =B
Bitl —External FDD= OFF
BitO — nternal FDD= 2HD
Table 3-2 describes the hardware bit status for each bit tested. Pressing Enter
returnsyouto the subtest menu.
Table 3-2 Hardware Bit Status
Bit H/W Status 1 0
7 Reserved — —
6 CPU clock speed 20 MHz 20 MHz
5 Media type 2DD 2HD
4 FDD type 1.6 MB 2 MB
3 Reserved — —
2 Drive A/B Ext. = A Ext. =B
1 External FDD ON OFF
0 Internal FDD 2DD 2HD
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Subtest 03 Version check
This subtest checks the version of the following items:

BIOSROM

BOOT ROM

KBC Vesion

PS Microprocessor Version

OooOoono

The subtest compares these items to the reference data stored in the test pro-
gram. When the read information islower than the reference data, the test
program displays the following screen image. To exit this screen, pressthe S
key. When the read information is higher, the display is unchanged.

ROM Bl G5 = V1.00 : OKV1.10
RCM BOOT) = V1.00 : CKV1.00
KBC Ver si on = V1.26 : NGV1.00

V1.35 : OKV1.35

\_'_l

Reference data
Current data

PS M comVer si on
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3.5 Memory Test

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

Subtest 01 RAM constant data (real mode)

This subtest writes a 256-byte unit of constant datato conventional memory (0
to 640 KB), then reads the new data and compares the results with the original
data.

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

Subtest 02 RAM address pattern data (real mode)

This subtest writes address pattern data created by the exclusive-ORing
(XORIing) to the address segment and address offset in conventional memory
(program end to 640 KB), then reads the new data and compares the results
with the original data.

Subtest 03 RAM refresh (real mode)

This subtest writes a 256-byte unit of constant datato conventional memory (0
to 640 KB), then reads the new data and compares the results with the original
data.

The constant datais AAAAh and 5555h.

NOTE: Thereis a short delay between write and read operations, depend-
ing on the size of the data.

Subtest 04 Protected mode

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 the CONFIG.SYSfile.

This subtest writes constant data and address data to extended memory (maxi-
mum address 100000h), then reads new data and compares the results with the
origina data.

The constant datais FFh, AAh, 55h, and OOh.
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Subtest 05

Subtest 06

Subtest 07

Subtest 08

Memory module

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

This subtest functions the same as Subtest 04, except it is used for testing an
optional memory card. Memory module capacity is 2, 4, 8, and 16 MBs.

After selecting Subtest 05, the following message will appear:

Ext ended nenory si ze (1: 2 MB, 2: 4 MB, 3: 8 MB, 4: 16 MB) ?
Select the number that corresponds to the memory card installed in the T1900/
T1900C.

BackupMemory

This subtest writes constant datato memory from address C8000h to CFFFFh,
then reads new data and compares the results with the original data.

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

Hard-RAM

This subtest writesaword unit of constant datato memory (address EOOOOh to
E7FFFh), then reads the new data and compares the results with the origina
data.

The constant datais 0000h, 5555h, AAAAh, and FFFFh.

This subtest also executes the paging test for page data.

Cachememory

To test the cache memory, a pass-through write-read comparison of ‘5A’ data
isrun repeatedly to test area (‘ 7000’ ;" Program’ size to * 7000" :=7FFF (32
KB)) to check the hit-missratio (on/off status). One test takes 3 seconds.

Number of miss hit < Number of hit - OK
Number of miss hit = Number of hit — Fail
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3.6 Keyboard Test

To executethe Keyboard Test, select 3 from the DIAGNOSTIC TEST MENU, pressEnter
and follow the directions displayed on the screen. The Keyboard Test contains subtests that
test the T1900/T1900C’ s keyboard actions and mouse connections. Move the highlight bar to
the subtest you want to execute and pressEnter .

Subtest 01 Pressed key display (82/84)

NOTE: The Num Lock and the Overlay modes 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 causes the key’ s display character to blink.

KEYBOARD TEST | N PROGRESS 301000

il 1 SRR NNN
PrtSc : [Alt] +[SysReq]
Pause : [Crl]+[Break] totest end

If test OK, Press[Del] then[Enter] Key
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Subtest 02

Subtest 03

Pressed key code display

When akey is pressed, the scan code, character code, and keytop name are
displayed on the screen in the format shown below. Thelns, CapsL ock, Num
Lock, Scroll Lock, Alt, Ctrl, Left Shift, and Right Shift keys are displayed in
reverse screen mode when pressed. The scan codes, character codes, and
keytop names are shown in Appendix E.

KEYBOARD TEST | N PROGRESS 302000
Scan code =
Char act er code =
Keytop =

I ns Lock Caps Lock NumLock Scroll Lock
Al't Crl Left Shift Ri ght Shift

PRESS[ Ent er] KEY

PS/2 mouse connect check

NOTE: To execute the PS2 mouse connect check, a PS2 mouse must be
connected to the computer.

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

If thistest does not detect an error, it returnsto the subtest menu.

If it detects an error, the following message appears:
KBD - MOUSE | NTERFACE ERROR

[[ HALT OPERATI ON] ]
1: Test end

2: Conti nue
3: Retry
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Subtest 04

3-14

DCBP Connect Check

NOTE: To execute the DCBP connect check, a ball-point mouse must be
connected to the computer.

This subtest checks whether a ball-point mouse is connected or not.

If thistest does not detect an error, it returnsto the subtest menu.
If it detects an error, the following message appears:

KBD- DCBP | NTERFACE ERRCR
[[ HALT OPERATI ON] ]
1: Test end

2: Conti nue
3: Retry




3.7 Display Test

To executethe Display Test, select 4 from the DIAGNOSTIC TEST menu, press Enter and

follow the directions displayed on the screen. The Display Test contains eleven subtests that
test the T1900/T1900C’ s display in various modes. Move the highlight bar to the subtest you
want to execute and press Enter.

Subtest 01

Subtest 02

VRAM Read/Write

Character Attributes (mode 1, 13h)

CHARACTERATTRI BUTES

NEXT LI NE SHOAS NORVAL DI SPLAY.
NANNNNNNNNNNNNNNNNNNNNNNNNNNNN

NEXT LI NE SHOAS | NTENSI FI ED DI
(NN

SPLAY.
FEErrrrrr e e e e et

NEXT LI NE SHOAS REVERSE DI SPLAY.

NEXT LI NE SHOAS BLI NKI NG DI SPLAY
BBBBBBBBBBBBBBBBBBBBBBBBBBBBEB

00 08 ; BLACK
01 09; BLUE

04 0C; RED

05 0D; MAGENTA
02 OA; GREEN
03 0B; CYAN

07 OF ; WHI TE

PRESS [ Ent er] KEY

This subtest writes constant data FFFFh, AAAAh, 5555h, 0000h and address
datato video RAM (256K B). The datais then read from the video RAM and
compared to the original data.

This subtest displays the following character attribute modes; normal, intensi-
fied, reverse, and blinking as shown in the display below. The character
attribute modes display the foreground color and intensified color (16 colors or
16-level gray scale) using black, blue, red, magenta, green, cyan, yellow, and
white from the color display. The display below appears on the screen when
this subtest is executed.
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Subtest 03

3-16

After pressing Enter, 16 colors or 16 gray scales of mode 13h appear in the
320x200 graphics mode as shown below:

320*200 GRAPHI CS DI SPLAY [ 13]

BLACK

BLUE

GREEN

CYAN

ReD

MAGENTA

BROM

VWH TE

GRAY

LI GHT BLUE

LI GHT GREEN
LI GAT CYAN

LI GHT RED

LI GHT MAGENTA
YELLON

| NTENSEWH TE

PRESS [ ENTER] KEY

Pressing Enter toggles between the two tests.

To exit thissubtest and returnto the DISPLAY TEST menu, pressCtrl +
Break.

Character Set

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

CHARACTER SET IN 4@=%Z5S

Cmv ¢ +4 + QORI BUr<TTIS mETL >t AV " H STE’
Ot ,—. 7/ ©123456789 ::<=>?7@ ABCDEFGHIJKLMNO
PQRSTUVWXYZ[\]"T _‘abcdefghijklmnopgrstuvw
nyz{!}~AGN6A2AAcOBE1IIAAEL LB0DMAYOVCEF PLSF
sicanNaogs s i< RS [{4dlq1llin2 ¥4 U FIF
u ety el Al - - e el P o< B I o 88Q5sEN

et = e-JS "

Press [Enter] KEY

To exit thissubtest and returnto the DISPLAY TEST menu, pressCtrl +
Break.



Subtest 04

Subtest 05

80x25/30 Character Display (mode 3, 12)

In this subtest, the character string is displayed shifting one character to the
right, line by line, in the 80x25 and 80x30 character modes as shown below.

80* XX CHARACTER DI SPLAY
012345678901234567890123456789012345678901234567890123456789012345678901234567
" #$9& () *+, -./0123456789: ; <=>? @BCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_* abcdef ghi j kI m
" #$9& () *+, -./0123456789: ; <=>? @ABCDEFGHI JKLMNOPQRSTUVMKYZ[\ ] ~_* abcdef ghi j kI m
“HSUR () *+, -./0123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[\]~_" abcdef ghi j kI mo
#SUR () *+, - ./0123456789: ; <=>? @GA\BCDEFGHI JKLMNOPQRSTUMKYZ[ \ ] ~_* abcdef ghi j kI mop
$UR () *+, -./0123456789: ; <=>? GABCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] ~_* abcdef ghi j kI mopq
98 ()*+, -./0123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \ | »_* abcdef ghi j kI rmopgr
& ()*+, -.10123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \ ] ~_* abcdef ghi j kI rmopgr s
“()*+, -./0123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \ ] »_* abcdef ghi j kI rmopgr st
()*+, -./0123456789: ; <=>? @\BCDEFGHI JKLMNOPQRSTUVMKYZ[ \ ] ~_* abcdef ghi j kI mopgr st u
)*+, -.10123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \]~_* abcdef ghi j kI rmopgr st uv
*+, -./0123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUVWKYZ[\]~_* abcdef ghi j kI rmopgr st uvw
+, -.10123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUVWKYZ[ \ ]~ _* abcdef ghi j kI rmopgr st uvwx
,-.10123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \ ] ~_* abcdef ghi j kI rmopgr st uvwxy
-.10123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUWKYZ[ \ ]~ _* abcdef ghi j kI mmopgr st uvwxyz
.10123456789: ; <=>? @GA\BCDEFGHI JKLMNOPQRSTUWAKYZ[ \ ] ~_* abcdef ghi j kI mopqr st uvwyz{
/1 0123456789: ; <=>? @GA\BCDEFGHI JKLMNOPQRSTUWAKYZ[ \ ] ~_* abcdef ghi j kI mopgr st uvwxyz{ |
0123456789: ; <=>? @G\BCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] ~_* abcdef ghi j kI mopgr st uvwxyz{| }
123456789: ; <=>? @A\BCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] A_* abcdef ghi j kI mopgr st uvwxyz{| } ~
23456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \ ]~ _* abcdef ghi j kI rmopgr st uvwxyz{| } ~

3456789: ; <=>? @\BCDEFGHI JKLMNOPQRSTUVMKYZ[ \ ] ~_* abcdef ghi j kI mopgr st uvwxyz{ |}~ C
456789: ; <=>? @GA\BCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] ~_* abcdef ghi j kI mmopqr st uvwxyz{| } ~ G

PRESS[ ENTER] KEY

Pressing Enter toggles between tests. To exit this subtest and return to the
DISPLAY TEST menu, pressCtr| + Break.

320x200 Character Display (mode 4,D)

This subtest displays two color sets for the color display in 320x200 dot
graphics mode 4 and D. One example is shown below:

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

GREEN RED BROWN
CYAN MAGENTA VWH TE

PRESS [ ENTER] KEY

Pressing Enter toggles between tests. To exit this subtest and return to the
DISPLAY TEST menu, pressCtrl + Break.
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Subtest 06 640x200 Character Display (mode 6, E)

This subtest displays even dots, odd dots, and all dots in the 640x200 dot
graphics mode 6 and E as shown below:

640* 200 GRAPHI CS DI SPLAY : [ X]
EVEN DOTS GbD DOTS ALL DOTS
DR VEN DR VEN

PRESS[ Ent er] KEY

To exit thissubtest and returnto the DISPLAY TEST menu, pressCtrl +
Break.

Subtest 07 640x350/400/480 Character Display (mode 10, 74, 12)

This subtest displays even dots, odd dots, and all dots in the 640x350, 640x400
and 640x480 dot graphics mode 10, 74, 12 as shown below:

640* XXX GRAPH CS DI SPLAY
EVEN DOTS GbD DOTS ALL DOTS
DR VEN DR VEN

PRESS[ Ent er] KEY

Pressing Enter changesthe size of the displayed image. To exit this subtest and
returntothe DISPLAY TEST menu, pressCtrl + Break.
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Subtest 08 Display Page

This subtest confirms that the pages can be changed in order from Page O
through Page 7 in 40* 25 character mode.

Dl SPLAY PAGE O

0000000000000000000000000000000000000000

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0

000000000000000000000000000000000000000

After completion of thistest, pressing Ctrl + Break exitsthis subtest and
returnstotheDISPLAY TEST menu.

Subtest 09 H Pattern Display/Border Color

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

Pressing Enter displays the following message:
Settingthecol or CRT (1:yes/ 2:no)

If an external CRT display is connected to the T1900/T1900C, choose 1 to
display the following message:

[ Border color test (7tines press|[Enter] key]
Press Enter to execute the border color test. To exit this subtest and return to

the DISPLAY TEST menu, pressCtr| + Break.
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Subtest 10

Subtest 11

3-20

LED/DAC Pallet

This subtest checksthe Caps Lock, Num Lock, and Overlay LEDsby key
operation.

[ Caps/ Num Overl ay LEDtest ]

(1) Press [ Caps Lock ] key 1...Caps (on/of f)
(2) Press [ Fn + Nuniock ] key 1...Num (on/of f)
(3) Press [ Fn ] key !...Overlay (on/off)

PRESS [ Ent er] KEY

Press Enter to display the following messages:

[ DACpallet WR-CMPtest ] = (about5 seconds)
[ Processor | atchtest ] =

Processor latchtest (1:256tinmes, 2:endl ess) ?

After pressing Enter, the subtest writesthe ‘2A’ and ‘15’ datato 6 bits of
256x3 (RGB), then reads new data and compares the results with the original
data.

To exit, press Ctrl + Break, then press Enter.

64 color display

This subtest displays seven screens. The first shows many colors at once, the
next three display 64 shades of red, green, and blue successively, and the last
three display 64 shades of red, green and blue.

Press Enter to change the display. Press Ctrl + Break to exit.



3.8 Floppy Disk Test

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

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 T1900/T1900C’ s interna floppy disk drive.

The following messages appear after selecting the Floppy Disk Test from the DIAGNOSTIC
TEST menu. Answer each question with an appropriate response to execute the test.

1. Select thetest drive number of the floppy disk drive to be tested and press Enter .

Test drive nunber sel ect (1: FDD#1, 2: FDD#2, 0: FDD1&2) ?

2. Select the mediatype of the floppy disk in the test drive to be tested and press
Enter.

Medi aindrive#Xnode (0: 2DD, 1: 2D, 2: 2D- 2HD 2DD, 3: 2HD) ?

3. Select thetrack you want the test to start on and press Enter. Smply pressing
Enter setsthe start track to 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. Thefollowing
message will appear during the floppy disk test.

FLOPPY DI SK XXXXXXX

T1900 DI AGNOSTI C TEST VX XX
[Crl]+][Break] ; test end
[Crl]+C ; key stop

SUB- TEST : XX

PASS CCOUNT: XXXXX ERRCOR COUNT: XXXXX
VWRI TE DATA: XX READ DATA : XX
ADDRESS : XXXXXX STATUS : XXX

The first three digitsin the ADDRESS number indicate which cylinder is being
tested. The fourth digit indicates the head, and the last two digits indicate the sector
being tested.

Thefirst digit in the STATUS number indicates the drive being tested, and the last
two digits indicate the error status code as explained in Table 3-3 in Section 3-14.
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Subtest 01

Subtest 02

Subtest 03

Subtest 04

Subtest 05

3-22

Sequential Read

This subtest performs a Cyclic Redundancy Check (CRC) that continuously
reads all the tracks on afloppy disk. The following tracks are read according to
the media type in the floppy disk drive:

(0 Double-sided, double-density (2D): Tracks O to 39.

[0 Double-sided, double-density, double-track (2DD) and double-sided,
high-density, double-track (2HD): TracksOto 79.

The start track is specified when the FDD test is started from the Diagnostic
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. The datais then read and compared to the origina
data.

Random Address/Data

This subtest writes random data to random addresses on all tracks defined in
Subtest 01. The dataisthen read and compared to the original data.

Write Specified Address

This subtest writes specified data to a specified track, head, and address.

Read Specified Address

This subtest reads data from a specified track, head, and address.



3.9 Printer Test

To executethe Printer Test, select 6 from the DIAGNOSTIC TEST menu, press Enter and
follow the directions displayed on the screen. The Printer Test contains three subtests that test
the output of the printer connected to the T1900/T 1900C.

NOTE: An IBM-compatible printer must be connected to the system to execute this
test. Make sure setup option "External FDD/PRT" is set to Printer.

The following message appears 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 T1900/T1900C supports
three printer channels. Select the printer channel number, and press Enter to execute the
selected subtest.

Subtest 01 Ripple Pattern

This subtest prints characters for codes 20h through 7Eh line-by-line while
shifting one character to the left at the beginning of each new line.

" #$Y& () *+, - ./ 0123456789: ; <=>? @BCDEFGHI JKLMNOPQRSTUWKYZ[ \ ] ~_* abcdef ghi j kI rmo
" #$%& () *+, -./0123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUWIKYZ[ \]~_* abcdef ghi j kI rmop
“HSUE ()*+, -./0123456789: ; <=>? @BCDEFGH JKLMNCPQRSTUWIKYZ[ \ ] ~_* abcdef ghi j kI mopg
#EUR () *+, - .1 0123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUWKYZ[\ ] ~_* abcdef ghi j kI mopgr

$U& ()*+, -./0123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUMWKYZ[ \ ] ~_* abcdef ghi j kI mopar s
U& ()*+, -./0123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUVWKYZ[ \ ] ~_* abcdef ghi j kI rmopqr st

& ()*+, -./0123456789: ; <=>? @\BCDEFGH JKLMNOPQRSTUWKYZ[ \ ] ~_* abcdef ghi j kI mopgr st u
“()*+, -.10123456789: ; <=>? @BCDEFGH JKLMNCPQRSTUWKYZ[ \ ] ~_" abcdef ghi j kI mopgr st uv
()*+, -.10123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUVKYZ[ \ ]~ _* abcdef ghi j kI rmopqr st uvw
)*+, -.10123456789: ; <=>? @BCDEFGH JKLMNOPQRSTUMWIKYZ[ \ ] ~_* abcdef ghi j kI rmopgr st uvwx
¥4, -./0123456789: ; <=>?@BCDEFGH JKLMNOPQRSTUWKYZ[\ ]~ _* abcdef ghi j kI mopqr st uvwxy
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Subtest 02

Subtest 03

3-24

Function

This subtest isfor IBM-compatible printers, and tests the following functions:

Normal print
Double-width print
Compressed print
Emphasized print
Double-strike print
All characters print

The subtest prints the various print types shown below:

PR NTERTEST

oA w NP

6.

TH S LI NE SHOAS NCRVAL PRI NT.

THI S LI NE SHOWNS DOUBLE- W DTH PRI NT.
TH SLI NE SHOM5 GCOMPRESSED PR NT.

TH SLI NE SHOAS EMPHASI ZED PRI NT.

TH SLI NE SHOWS DOUBLE- STR KE PRI NT.

ALL CHARACTERS PR NT

1" #3%& ()*+,./0123456789: ; <=>?@BCDEFGH JKLMNCPQRSTUWXYZ[ \ ] ~_" abcdef ghi j kl m
opgr st uvwyz{| } ~

Wraparound

NOTE: To execute this subtest, a printer wraparound connector must be
connected to the computer’s printer port. The printer wraparound
connector (34M741986G01) wiring diagram is described in Appendix G.

This subtest checks the output and bidirectional modes of the data control and
statuslinesthrough the printer wraparound connector.




3.10 Async Test

To executethe Async Test, select 7 from the DIAGNOSTIC TEST menu, press Enter and
follow the directions displayed on the screen. The Async Test contains six subtests that test the
T1900/T1900C’ sasynchronous communication functions. M ove the highlight bar to the subtest
you want to execute and press Enter .

Subtests 01 through 04 require the following dataformat:

M ethod: Asynchronous
Speed: 9600BPS
Data: 8 bits and one parity bit (EVEN)

Datapattern: 20hto 7Eh

The following message appears at the bottom of the screen when Subtests 01, 03, 04, and 05
are selected:

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

The serial 1/0 port address is specified by the XXX Xh number. Select the seria port channel
number, and press Enter to start the subtest.

Subtest 01 Wraparound (board)

NOTE: To execute this subtest, an RS-232-C wraparound connector
(34M741621G01) must be connected to the RS-232-C port. The RS232-C
wraparound connector wiring diagram is described in Appendix G.

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

Subtest 02 Board (#1) <=> board (#2)

NOTE: To execute this subtest, an RS-232-C cable (9-pin to 9-pin) must
be connected to Boards 1 and 2. The RS-232-C direct cable wiring dia-
gramis described in Appendix G.

This subtest checksthe data send/receive function through the RS-232-C direct
cable.
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Subtest 03

Subtest 04

Subtest 05

Subtest 06
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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). The wiring diagram for the RS
232-C direct cable is described in Appendix G.

This subtest sends 20h through 7Eh data to the receive side, then receivesthe
sent data and comparesit to the original data.

Point to point (Receive)
This subtest, used with Subtest 03 described above, receives the data from the

send side, then sends the received data.

Card Modem L oopback (2400BPS)

NOTES: (1) To execute this subtest, a 2400 bps card modem must be
installed.
(2) Itisnot necessary to turn on power to the modem at the
Setup option. When you select this subtest, the modem is
powered on automatically.
(3) To execute this subtest, set the PCMCI A Sl ot to
O her s inthe Setup program.

This subtest sends datafrom the RS-232-C port to the built-in modem. The
same datais then 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 rat e sel ect (2: 300BPS, 4: 1200BPS, 5: 2400BPS) ?
Mode sel ect (1: BELL, 2: CCITT) ?

Select the baud rate and mode for the card modem and press Enter to execute
thissubtest.

Interrupt Test

This subtest checksthe Interrupt Request Level of IRQs4, 3and 5 from the
send side.




3.11 Hard Disk Test

To executethe Hard Disk Test, select 8 from the DIAGNOSTIC TEST menu, pressEnter and
follow the directions displayed on the screen. The Hard Disk Test contains 10 subtests that test
the T1900/T1900C hard disk drive functions.

CAUTION: The contents of the hard disk will be erased when Subtest 02, 03, 04, 05,
06, 08, 09, or 10 is executed. Before running the test, transfer the contents of the hard
disk to a floppy disk(s). This can be done with the Toshiba MS-DOS BACKUP com-
mand.

After the hard disk test is completed, execute the Toshiba MS-DOS FDISK command,
which will set the partition. Then execute the Toshiba MS-DOS FORMAT command.

| o P 4 & L T () AAC NANO 1 £ | P |
ToOToOroToaTOR

OO TrROT TV T = T TouToTeRT

The following messages will appear after selecting the hard disk test from the DIAGNOSTIC
TEST MENU. Answer each of the following questions with an appropriate response to execute
thetest:

1. Whenyou select the hard disk test from the DIAGNOSTIC TEST menu, the follow-
ing message will appear:

Test drive nunber sel ect (1: HDD#1, 2: HDD#2, O0: HDD1&2) ?

2. Select the hard disk drive number to be tested and press Enter. The following
message will appear:

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

3.  Thismessageis used to select the retry operation when the hard disk controller
detects an error. Select 1 or 2 and press Enter. The following message will ap-
pear:

Dat a conpar e error dunp (1: no, 2: yes) ?

4. Thismessageis used to select the error dump operation when a data compare error
is detected. Select 1 or 2 and press Enter. The following message will appear:

Det ai | status display (1:no,2:yes) ?

5. Thismessageis used to select whether or not the HDD statusis displayed on the
screen. The HDD statusis described in Section 3.15. Select 1 or 2 and press
Enter.
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Subtest 01

Subtest 02

Subtest 03
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The Hard Disk Test message appears after you respond to the Detail Status prompt.
Select the number of the subtest you want to execute and press Enter . The follow-
ing message displays during each subtest.

HARD DI SK TEST = XXXXXXX

SUB- TEST : XX

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

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

Thefirst digit of the STATUS number indicates the drive being tested, and the last
two digits indicate the error status code as explained in Table 3-3 in Section 3-14.

Sequential Read

This subtest is a sequential reading of all the tracks on the HDD starting at
Track 0. When all the tracks on the HDD have been read, the test starts at the
maximum track and reads the tracks on the HDD sequentially back to Track O.

Address Uniqueness

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

 Forward sequentia

* Reverse sequential
* Random

Random Address/Data

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



Subtest 04

Subtest 05

Subtest 06

Subtest 07

Subtest 08

Subtest 09

Subtest 10

Cross Tak & Peak Shift

This subtest writes eight types of worst pattern data (shown below) to acylin-
der, then reads the data while moving from cylinder to cylinder.

Worst Pattern Data Cylinder
‘B5ADAD’ 0 cylinder
‘4A5252’ 1 cylinder
‘EB6DB6’ 2 cylinder
149249’ 3 cylinder
'63B63B’ 4 cylinder
‘9C49C4’ 5 cylinder
‘2DB6DPB’ 6 cylinder
‘D24924’ 7 cylinder
Write /read/compare (CE)

This subtest writes BSADADh worst pattern data to the CE cylinder on the
HDD, then reads the data from the CE cylinder and compares it with the origi-
nal data.

Write specified 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 a specified cylinder and head
ontheHDD.

ECC circuit

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

Sequentia write

This subtest writes specified 2-byte data to al of the cylinders on the HDD.

W-R-C specified address

This subtest writes data to a specified cylinder and head on the HDD, then
reads the data and comparesit to the original data.
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3.12 Real Timer Test

To executethe Real Timer Test, select 9 from the DIAGNOSTIC TEST MENU, press Enter
and follow the directions on the screen. The Real Timer Test contains three subtests that test
the T1900/T1900C’ sreal timer functions. Movethe highlight bar to the subtest you want to
execute and press Enter.

Subtest 01

Subtest 02
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Red Time

A new date and time can be input during this subtest. To execute thereal time
subtest follow these steps:

1. Select Subtest 01, the following message appears.

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

Enter newtime :
3. If thecurrent timeisnot correct, input the correct timein 24-hour format.

Pressing Enter toggles between the time and the date. To exit, pressCtrl +
Break.

BackupMemory

This subtest performs the following backup memory check:

0 Writes 1 bit of “on” datato addresses 01h through 80h

(0 Writes 1 bit of “off” datato addresses FEh through 7Fh

[0 Writesthedatapattern AAhthrough 55h to the RTC 50-byte memory
(address OEh to 3Fh)

The subtest then reads and compares this datawith the original data.

To exit, press Ctrl + Break.



Subtest 03 Red Time Carry

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

This subtest checksthe real time clock increments, making sure the date and
time are displayed in the following format:

Current date : 12- 31- 1992
Current tine : 23: 59: 58

After two seconds, the following displays:

Current date: 01- 01- 1993
Current tine: 00: 00: 00

PRESS [ Enter] KEY TOEXI T TEST

Press Ctrl + Break to exit.
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3.13 PCMCIA Test

Subtest 01
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NOTE: To execute this subtest, the PCMCIA wraparound card is required.

/0 Card Test (PCMCIA)

This test checks the following signal lines of the PCMCIA dot:

O O 0O 0o g O™

Address line
REGH#, CE#1, CE#2 line
Data line
Spesker line
Wait line
BSY#,BVD1line

This subtest is executed in the following order:

Sub# Address Good Bad Contents
01 00001 nn XX Address line
00001 nn XX REGH#, CE#1, CE#2

nn=A0, 90, 80, 00

02 00002 ww rr Data line
ww=write data, rr=read data

03 00003 — — Speaker line

04 00004 40, 80 XX Wait line (40<xx<80)

05 00005 nn XX Other lines (BSY#, BVD1)
nn=21, 00




3.14 Error Codes and Error Status Names

Table 3-3 liststhe error codes and error status names for the Diagnostic Tests.

Table 3-3 Error Codes and Error Status Names (1/2)

Device Name Error Code Error Status Name
(COMMON) FF Data Compare Error
SYSTEM 01 ROM Checksum Error
MEMORY 01 Parity Error

02 Protected Mode Not Changed

14 Memory Read/Write Error

1B H-RAM Mapping Error

1C H-RAM Read/Write Error

DD Cache Memory Error
KEYBOARD 03 Mouse Interface Error

04 DCBP Interface Error
FDD 01 Bad Command

02 Address Mark Not Found

03 Write Protected

04 Record Not Found

06 Media Removed

08 DMA Overrun Error

09 DMA Boundary Error

10 CRC Error

20 FDC Error

40 Seek Error

60 FDD Not Drive Error

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
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Table 3-3 Error Codes and Error Status Names (2/2)

Device Name Error Code Error Status Name
ASYNC 01 DSR On Time-out

02 CTS On Time-out

04 RX-READY Time-out

08 TX-BUFFER Full Time-out

10 Parity Error

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 Error

07 Drive Not Initialized

08 HDC Overrun (DRQ)

09 DMA Boundary Error

0A Bad Sector

0B Bad Track Error

10 ECC Error

11 ECC Recover Enable

20 HDC Error

40 Seek Error

80 Time-out Error

AA Drive Not Ready

BB Undefined Error

CC Write Fault

EO Status Error

EE Access Time-out Error
PCMCIA C1 Address Line Error

C2 REG# Line Error

C3 CE#1 Line Error

o7} CE#2 Line Error

C5 DATA Line Error

C6 WAIT Line Error

C7 BSY# Line Error

Cs8 BVDL1 Line Error

CD No PCMCIA




3.15 Hard Disk Test Detail Status

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

HDC st at us = XXXXXXXX

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

thelast four digits are not used.

The hard disk controller error statusis composed of two bytes; the first byte displays the
contents of the HDC status register 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 Status Register 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 occurred.

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 for data transfer.

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

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

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

0 ERR “0" --- Other
(Error) “1" --- The previous command was terminated with an 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 —_— Not used
2 ABRT “0" --- Other
(Abort) “1” --- lllegal command error or a drive status error occurred.
1 TKOO “0” --- The hard disk found Track O during a recalibrate command.
(Track 0) “1" --- The hard disk could not find Track 0 during a recalibrate
command.
0 e Not used.
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3.16 Hard Disk Format

The hard disk format function performs alow-level (physical) format of the hard disk and

executes the following track formats and check:

All track FORMAT
Goodtrack FORMAT
Badtrack FORMAT
Bad track CHECK

pPODNPRE

the Toshiba MS-DOS manual for details.

CAUTION: The contents of the hard disk will be erased when this program is ex-
ecuted. Before executing the function, transfer the contents of the hard disk onto a
floppy disk(s). This can be done with the Toshiba MS-DOS BACKUP command. See

3.16.1  Function Description

1. Alltrack FORMAT

This option performs alow-level format of all the tracks on the hard disk as

shown in Table 3-6 below:

ontheHDD.

NOTE: Before executing the All Track FORMAT option, check for bad
tracks using the Bad Track CHECK option or display a list of bad tracks

Table 3-6 Hard Disk Formatting Sequence

80 MB 120 MB 200 MB
Iltem
(MK1422FCV) (CP2124) (MK2124FC) (MK2224FC)

Sector Sequences 1 1 1 1
Cylinders 0~987 0~761 0~933 0~683
Heads 0~9 0~7 0~15 0~15
Sectors 1~17 1~39 1~17 1~38
Sector Length (bps) 512 512 512 512
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2. Goodtrack FORMAT
This option formats a specified cylinder and track as a good track. If a good

track isformatted as abad track, use this option to change the track to agood
track.

3. Badtrack FORMAT

This option formats a specified cylinder and track as a bad track. If abad
track is detected, use this option to label it as a bad track.

4. Badtrack CHECK

This option searches the hard disk for bad tracks by reading datato all the
tracks on the hard disk. A list of bad tracksis displayed when the program is
complete. If an error other than abad track is detected, the program is auto-
matically terminated.

3.16.2  Operations

CAUTION: The contents of the hard disk will be erased when this programis ex-
ecuted. Before executing the function, transfer the contents of the hard disk onto a
floppy disk(s). This can be done with the Toshiba MS-DOS BACKUP command. See
the Toshiba MS-DOS manual for details.

Select TEST 2 (Hard Disk Format) from the DIAGNOSTIC MENU and pressEnter. The
following messages display:
DI AGNOSTI CS - HARD DI SK FORMAT : VX, XX

1- Al track FORVAT

2 - Good track FORVAT

3 - Bad track FORVAT

4 - Bad track CHECK

9 - Goto TEST MENU

11 5 <« Select itens, Enter: Finish, Esc: Exit
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1. All track FORMAT
Pressing 1 selects "All track FORMAT," which formats the entire disk.

[Al track FORVAT]

Drive : #1 = HDD #2 = Non
Qylinder XXX

Head : XX

Sect or : XX

<<< Mbdel nane = >>>

The following questions aso appear at the bottom of the screen in succession:

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

(1) Select adrive number and press Enter. The following message appears:

Interl eave nunber (1/1~8) ?

(2) Select an interleave number (1 ~ 8) and press Enter. Pressing only
Enter selects 1.

Unl ock f or mat sel ect (1: no/ 2: yes)

(3) Select whether the disk has an unlock format.

NOTE: This option appears only when an HDD manufactured by JVC is
installed. For JVC HDDs, which are the only disks with unlock formats, you
must select 2 (yes). If 1is selected with a JVC disk, an error will be gener-
ated. The system defaults to 1 and this message does not appear when other
disks are installed.

(4) Badtrack register

Next, the Bad Track register prompt will appear as shown below. Enter
the cylinder and head numbers of bad tracks and press Enter. Note that
if there are no bad tracks, pressing Enter alone is the same as executing
All Track Format described in Item (5) below.

[ WARNI NG: Current DI SKdataw || be
conpl et el y destroyed ]

Press Bad cyl i nder nunber (dddd)] key ?
Pr ess Bad head nunber (dd)] key ?

Enter the cylinder and head number in the format above in decimal
notation. Repeat for each bad track you want to format.

After entering the bad tracks, press Enter to execute the format.
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(5) All track format

All tracks are formatted as good tracks except those registered as bad
tracks in Item (4) above or those identified as bad tracks in track verifi-
cation described in Item (6) below.

(6) Track verification

A check is made of al tracks and if an ECC error, ECC-correctable-data
error or record-not-found error is detected at atrack, that track is format-
ted as abad track automatically.

Goodtrack FORMAT

If agood track has been erroneously formatted as a bad track, you can usethis
sub test to reformat the track asagood track. To format atrack asagood
track, enter the number for the drive, interleave, cylinder and head as indicated
in the screen prompt shown below.

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

Interl eave nunber (1/ 1- 8) ?
Press [ Cyl i nder nunber (dddd)] ?
Press [ Head nunber (dd)] ?

Press Enter to return to the Hard Disk Format menu.
Bad track FORMAT

Toformat atrack as abad track, enter the number for the drive, interleave,
cylinder and head as indicated in the screen prompt shown below.

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

Interl eave nunber (1/ 1- 8) ?
Press [ Cyl i nder nunber (dddd)] ?
Press [ Head nunber (dd)] ?

Press Enter to return to the Hard Disk Format menu.



4. Badtrack CHECK
This subtest reads the entire disk and displays alist of bad tracks. Thetestis
terminated in case of abad track check error. Toinitiate the subtest, enter the
drive number at the prompt shown below.
Drive nunber sel ect (1:#1, 2:#2) ?
Bad tracks will be displayed in the format shown below.
[[cylinder, head = 0123 03] ]

Press Enter to return to the Hard Disk Format menu.

NOTE: After the HDD has been formatted, execute the Toshiba MS-DOSFDISK
command to partition the HDD. Next, execute the Toshiba MS-DOS FORMAT com-
mand. Refer to the Toshiba MSDOS manual for more information about using these
commands.
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3.17 Head Cleaning

3.17.1  Function Description

This function cleans the heads in the FDD by executing a series of head |oad/seek and read
operations. A cleaning kit is necessary to perform this function.

3.17.2  Operations

1. Sedlect 4 (Head Cleaning) from the DIAGNOSTIC MENU and pressEnter to
display the 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. Remove the Diagnostics Disk from the FDD, insert the cleaning disk, and
press Enter.

3. When the"cleaning start" message appears, the FDD head cleaning has begun.

4. Thedisplay automatically returnsto the DIAGNOSTIC MENU when the
program is compl eted.
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3.18 Log Utilities

3.18.1  Function Description

This function logs error information generated while atest isin progress and stores the results
in RAM. The Log Utilities can store data on afloppy disk or output the datato aprinter. If the
power switch is turned off, the error information will be lost. Error information is displayed
in the following order:

Error count (CNT)

Test name (TS-NAME)

Subtest number (TS-NAME)

Pass count (PASS)

Error status(STS)

FDD/HDD or memory address (ADDR)
Write data (WD)

Read data (RD)

HDC status(HSTS)

Error statusname (ERROR STATUSNAME)

© ©®© N o a0 ~ wDdPRF
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3.18.2  Operations

1. Sedlect5(Log Utilities) from the DIAGNOSTIC MENU and press Enter. Error
information islogged into RAM or onto afloppy disk. Thisinformation is
displayed in the following format:

XXXXX ERRORS

ONT TS NAME PASS SIS ADDR VD RD HSTS [ STATUS NAME]
001 FCD 02 0000 103 00001 00 00 FDD - WRI TE PROTECTED
001 FCD 01 0000 180 00001 00 00 FDD - TI ME OQUT ERRCR

|
deress

Error status

Pass count H st at us
Subt est nunber Read dat a
Test nane Wite data
Error count Error status nane

[[1:Next,2:Prev,3:Exit,4:Cear,5 Print,6: FD Log Read, 7: FD Log Wite]]
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2. Error information displayed on the screen can be manipulated using the fol-
lowing number keys:

The 1 key scrollsthe display to the next page.

The 2 key scrolls the display to the previous page.

The 3 key returnsto the Diagnostic M enu.

The 4 key erases dl error log information in RAM.
The 5 key outputsthe error log information to aprinter.
The 6 key reads the log information from a floppy disk.
The 7 key writes the log information to afloppy disk.

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

3.19.1  Function Description

This function automatically executes the following tests in sequence:

© N g s~ WD R

System Test (Subtest 01)

Memory Test (Subtests01, 02, 04, 06, and 07)
Display Test (Subtests 01 to 08)

FDD Test (Subtest 02)

HDD Test (Subtests 01 and 05)

Real timer Test (Subtest 02)

Printer Test (Subtest 03)

Async Test (Subtest 01)

The system automatically detects the number of floppy disk drives connected to the T1900/
T1900C for the FDD test.

3.19.2  Operations

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

Remove the diagnostics disk from the floppy disk drive and insert the work
disk.

Select 6 (Running Test) from the Diagnostic Menu and pressEnter. The
following message will be displayed:

Printer waparoundtest (Y N) ?

Sdecting Y (yes) executesthe printer wraparound test. Note that a printer
wraparound connector must be connected to the PRT/FDD port on the back of
the T1900/T1900C to properly execute thistest.

Select Y or N and press Enter. The following message will appear:

Serial #Awrap around test (Y/N) ?
Selecting Y (yes) executesthe ASY NC wraparound test. An RS-232-C

wraparound connector must be connected to the serial port on the back of the
T1900/T1900C to properly executethistest.
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4. Select Yesor No and press Enter. The following message appears:

Mount t he wor k di sk(s) onthedrive(s),
then press [Enter] key.

[ War ni ng] : The contents of t hedisk(s),
wi || be destroyed.]

5. Thisprogram isexecuted continuously. To terminate the program, press Ctrl
+ Break.
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3.20 Floppy Disk Drive Utilities

3.20.1  Function Description

This function formats the FDD, copiesthe floppy disk, and displays the dump list for both the
FDD and HDD.

1. FORMAT

NOTE: Thisprogramisonly for testing a floppy disk drive. The option
is different from the Toshiba MSDOS FORMAT command.

This program can format a 5.25-inch or 3.5-inch floppy disk in the following
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, 96/135 TPI, MFM
mode, 512 bytes, 9 sectors/track.

(3) 2HD: Double-sided, high-density, double-track, 96/135 TPI, MFM
mode, 512 bytes, 18 sectorg/track.

2. COPY
This program copies data from a source floppy disk to atarget floppy disk.
3. DUMP

This program displays the 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. Select 7 (FDD Utilities) from the DIAGNOSTIC MENU and press Enter. The
following message displays:
[ FDDUTI LI TI ES]
1- FORMAT
2 - COPY

3 - DuUmP
9- EXIT TOD AGNCSTI CS MENU
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2. FORMAT program

(1) Selecting FORMAT displays the following message:
DI AGNOSTI CS - FLOPPY DI SK FORMAT : VX XX
Drive nunber select (1: A 2:B) ?

(2) Select adrive number to display the following message:
Type sel ect (0: 2DD- 2DD, 1: 2D1- 2D, 2: 2D 2HD, 3: 2HD- 2HD) ?

(3) Select amedia/drive type number and press Enter. A message similar to
the one below will be displayed:

Warning: Disk dataw || be destroyed.

Insert work diskintodriveA
Press any key when r eady.

(4) Removethe Diagnostics Disk from the FDD, insert the work disk, and

press any key.
The following message will be displayed when the FDD format is ex-
ecuted:

[ FDD TYPE] ;. TRAK = XXX

[ FDD TYPE] . HEAD = X

[ FDD TYPE] : SECTCR = XX

Format start
[[track, head = XXX X] ]
After the floppy disk is formatted, the following message appears:

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

(5) Typing 1 displaysthe message from Step (3) above; typing 2 returnsthe
display screentothe DIAGNOSTIC MENU.

3. COPY program

(1) When COPY is selected, the following message appears.

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

(2) Selecting a media/drive type number will display a message smilar to
the one below:

Insert sourcediskintodrive A
Press any key when r eady.
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(3)

(4)

(5)

Remove the Diagnostics Disk from the FDD, insert the source disk, and
press any key. The following message appears, indicating the program
has started.

[ FDDTYPE] : TRACK = XXX
[ FDDTYPE] : HEAD = X
[ FDDTYPE] : SECTOR = XX

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

Remove the source disk from the FDD, insert aformatted work disk, and
pressany key. The[[ track, head = XXX X ]] message will appear and
start copying to thetarget disk. When the amount of dataistoo largeto
be copied in one operation, the message from Step 2 is displayed again.
After the floppy disk has been copied, the following message will ap-
pear:

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

To copy another disk, type 1 and the message from Step 1 will be dis-
played again. Entering 2 returnsthetest program to the DIAGNOSTIC
MENU.

DUMPprogram

(1)

(2)

(3)

(4)

When DUMP is selected, the following message appears:

DI AGNOSTI CS- HARD DI SK & FLOPPY DI SK DUMP @ VX. XX
Drivetypeselect (1: FDD, 2: HDD) ?

Select aformat type number. If 2 is selected, the display will go to Step
(5).

Sel ect FDDnunber (1: A, 2:B) ?

Select a drive number and the following message will be displayed:

For mat type sel ect (0: 2DD, 1: 2D, 2: 2HD) ?

Select a media type number and the following message will appear:

Insert sourcediskintodrive A
Press any key when r eady.
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(5) Insert asource disk and press any key. The following message appears.

—Vbx. address —

[ Track ] = 0079
[ Head ] = 01
[ Sector ] = 09

Tr ack nunber ??

(6) Set thetrack number you want to dump. The system will accessthe disk
and dump alist.
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3.21 System Configuration

3.21.1 Function Description

The System Configuration program contains the following configuration information for the
T1900/T1900C:

BIOSROM version

Boot ROM version

KBC version

Base memory size

The number of floppy disk drives
The number of ASYNC ports
The number of hard disk drives
The number of printer ports
Extended Memory Size
PSMicom Version

© O N O~ WD R

=
©

3.21.2  Operations

Select 8 (System Configuration) from the DIAGNOSTIC MENU and pressEnter. Thefollow-
ing system configuration displays:

SYSTEMCONFI GURATI ON':

- BI OS ROMVERSI ON = VX, XX
- BOOT ROMVERSI ON = VX, XX
- KBC VERSI ON = VX. XX

- 639KB MEMORY

- 1 FLOPPY DI SK DRI VE( S)

- 1 ASYNC ADAPTER

- 1 HARD DI SK DRI VE( S)

- 1 PRI NTER ADAPTER

- XXXXXKB EXTENDED MEMCRY
- PSM COMVERSI ON = VX, XX

* %k ok k% ok Xk Kk

Press [Enter] Key

PressEnter toreturntotheDIAGNOSTIC MENU.
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3.22 SETUP

3.22.1

Function Description

This program displays the current system setup information as listed below:
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1.

Memory

(1) Tota

(2) Base

(3) ExtendedMemory
(4) Hard RAM

(5) Shadow BIOSROM

Display

(1) Display Adapter

(2) LCD Display Mode
(3) LCD Gray Scaelevd

COM/PCMCIA/FDD/PRT
(1) Serid Port

(2) PC Card Slot

(3) External FDD/PRT
(4) Printer Port Type

Hard Disk
Power on Password

Others

(1) Power-upMode
(2) CPU Cache

(3) Processing Speed
(4) Battery Save Mode
(5) Popup

(6) Speaker

(7) Battery Alarm

Battery Save Options
(1) CPU Sleep Mode
(2) HDD Auto Off
(3) Display Auto Off



3.22.2  Accessing the SETUP Program

Select 0 (Setup) from the DIAGNOSTICS MENU and press Enter. Thefollowing screen
displays:

T1900 SETUP Bl OSver si on = x. xx

— MEMORY — HARD DI SK

Tot al = 4096 KB Capacity = **MB

Base = 640 KB

Ext ended = 3328 KB — PONER ON PASSWORD

Har d RAM = 0 KB Not Regi st ered

Shadow Bl G5 ROM = 128 KB

— OTHERS

— DI SPLAY _

D spl ay Adapt or =VGA Conpat i bl e Pover - up Mbde = Boot

LCD Di spl ay Mde = ol or U Cache = Enabl ed

LCD Gray Scale Level = Normal 64 Levels Processi ng Speed =H gh

Bat t ery Save Mode =Automatic

— COM PCMCI A/ FDDY PRT —MMM (Normal Life)

Serial Port = COML(IRX/ 3F8H) Popup = Enabl ed

PC Card S ot = POMJA Speaker = Enabl ed

Ext ernal FDD PRT = Printer Battery Al arm = Enabl ed

Printer Port Type = Qutput

t1 < - : Select itenms, Space, BkSp : Change val ues

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

NOTE: The LCD gray scale level does not appear on the T1900C screen.

3.22.3  Moving Within the SETUP Menu and Changing Values

1. Press — and - to move between the two columns, and presst and | to move
between itemsin a column.

2. Presseither the space bar or BKSp to change the value.

3.22.4  Accepting Changes and Exiting the SETUP Window
1. PressEnd to accept the changes you made. The following message displays:
Areyousure? (Y/'N
(@ Tomakeother changes, press N, then repeat the steps above.

(b) To accept the changes, press Y. The system will reboot automatically.

NOTE: You can press Esc to quit at any time without saving changes.
SETUP will ask you to confirm that you do not want to save your changes.
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3.22.5 The Factory Preset Configuration

When you access SETUP, the current configuration is displayed.

1.

To show the factory preset configuration, press Home.

2. Toaccept the default settings, pressEnd and then pressY .

3.22.6 SETUP Options

The SETUP screen is divided into functionally related groups. This section describes each
group and itsoptions.

1.

3-54

Memory

Thisgroup of options|etsyou configure the computer’ smemory.

(1)

(2)

(3)

(4)

()

Total

Thisfield displays the total amount of memory installed and is automati-
cally calculated by the computer. This value cannot be changed.

Base

Thisfield displays the amount of base (conventional) memory—640 KB—
and isautomatically calculated by the computer. This value cannot be
changed.

ExtendedMemory

Thisfield displays the amount of extended memory the computer has
available. Thisvaue is calculated automatically when modifications are
made to the Hard Ram value.

Hard RAM

Thisfield displays the amount of extended memory assigned to Hard
RAM. You can set the size of Hard RAM from 128 KB to 19,712 KB in
64 KB increments. The default isO KB.

Shadow BIOSROM

The SETUP program displays 128 KB of RAM, which isreserved for the
Shadow BIOSROM. Thisvaluecannot bechanged.



2.

Display

This group of options helps you configure the computer’ s display.

(1)

(2)

(3)

Display Adapter

This field displays the internal adapter for the VGA interna display:
VGA compatible. Thisvalue cannot be changed.

LCD Display Mode
Use this option to set the computer’ s display mode.

Color Selects 80 x 25 text or 640 x 480 graphics modes.
This option also affects a color monitor attached to
the external display port. (Default)

Monochrome Selects monochrome mode. Thisisalso used
whenyou attachaV GA monochrome monitor to
the external display port. Note that some software
is displayed best in monochrome mode.

NOTE: When you connect a CRT to the computer, you cannot change
the display mode. The LCD Display Mode is automatically set to
conform to the CRT being used.

LCD Gray Scale Level (T1900 only)

This option, which appearsin SETUP and in the Pop-up Window, lets
you switch between normal and reverse video on the T1900. It does not
appear on the T1900C. The options are:

Normal 64 levels  Displays black text on awhite background with 64
shades of gray.

Reverse 64 levels  Displays white text on a black background with 64
shades of gray.

3-55



3-56

3. COM/PCMCIA/FDD/PRT

This option controls settings for serial and parallel ports and the PC card dot.

(1)

(2)

Seria Port

This option allowsyou to set the COM level-COM 1 or COM 2—for the
seria port and PC Card dot. The seria port interrupt level (IRQ) and
I/O port base address for each COM leve is shown below:

COM Level |Interrupt Level | I/O Address

COM1 4 3F8h  (Serial port default)
COM2 3 2F8h  (PCMCIA default)
Not used - - (Disables port)

If the COM level for the serial port is set to the same level as the Toshiba
card modem, the card modem’s COM level is automatically reset to Not
Used.

PC Card Slot
This option enables you to select how the PC Card dot is used.
PCMCIA Identifies an installed PCMCIA card. (Default)

Others Identifies an installed Toshiba card modem
(model: PC-22-T24M, or PC-T24SL).

When you choose Others, the sub-window below appears allowing you
to control the modem’s COM Port and power.

COMPor t

cave (| RQB/ 2F8H)
Power (@]

[0 Usethe COM Port option to select the interrupt (IRQ)/COM level for
the Toshiba card modem: COM 1 or COM2 (Default).

[0 Usethe Power option to turn the power to the modem on or off.
When the COM Port option is set to Others, the Power optionisdis-

played in the sub-window. The Power option indicates the setting in
CMOS.



(3) Externa FDD/PRT

Usethisoption to assign the function of the PRINTER/FDD port.

Printer

FDDA

FDD B

Configuresthe port for output to aprinter or other
parallel device. (Default)

Configuresthe port for output and input to and from
the external 5 1/4" diskette drive and assigns the
letter A to the external drive. By default the
internal drive becomes Drive B.

Configuresthe port for output and input to and from
the external 5 1/4" diskette drive and assigns the
letter B to the externa drive. By default the
internal drive remains Drive A.

Option Setting

External FDD ID

Internal FDD ID

Printer (default)
FDD A
FDD B

None
A
B

A
B
A

(4) Printer Port Type

This option sets the communication mode for the printer/FDD port to
either output-only or bi-directional, and is effective only when the Exter-
nal FDD/PRT optionisset to Printer. If FDD A or B is selected for the
External FDD/PRT option, this setting isignored and the mode is auto-
matically set to bi-directional.

For most printers, the port should be set to Output. With some other
paralel devices, the setting should be Bi-directional.

Output

Bi-directional

Hark Disk

Activates uni-directional operation.
(Default)

Activates bi-directional operation.

This option enables or disables the hard disk drive.

80, 120, or 200 MB

No Drive

Provides access to the hard disk. Thedisk’s
capacity is automatically displayed and cannot be
changed.

Prevents access to the hard disk.
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5. Power-on Password

This option allows you to set or reset the power-on password. If the power-on
password has not been set, the SETUP program displays the following mes-

sage:
Not regi stered

If the password has been set, the following displays:
Regi st er ed

(1) How to set the Password

To set the power-on password, follow the steps listed below.

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

(@ When Not registered displays, press the space bar or BkSp key.
The following prompt appears:

Password =
(b) Enter apassword of up to 10 characters. The character string you
enter is displayed as a string of asterisks. For example, if you enter

a password consisting of four characters, the display is shown as:

Password = ****

NOTE: If you press Enter before entering the password, "Not
Registered” reappears on the display.

(c) PressEnter. The following message appears alowing you to
verify the password.

Verify Password =
(d) Re-enter the character string you just typed and press Enter. If the
two character strings match, the password is registered and the

display changes to:

Regi st er ed
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(2)

(3)

If the two character strings do not match, the password is not regis-
tered and the display changes to:

Entry Error !'!

Repeat Steps (a) through (d) to set the password.
Before exiting Setup, follow the instructions in the Making A Password
Service Disk section to make a password service disk. If the customer
forgets his/her password, he/she can use the Password Service Disk to
unlock password protection.
How to Reset/Disable the Password
To reset or disable the password, follow these steps:

(@) Pressthe space bar or BkSp key at the Registered prompt to display
the following:

Passwor d =

(b) Enter the currently registered password and press Enter. The
character string you enter is displayed as a string of asterisks.

Password = ****

(c) If thecharacter string you enter matches the registered password, the
password option is reset and the display change to:

Not Regi st ered

If they do not match, the following message appears along with a
beep indicating you must repeat Step (b).

EntryError!!
Making a Password Service Disk
Y ou must generate a new Password Service Disk each time you set anew
password, even if you register a password that you have previousy
saved to a Password Service Disk. To make the Password Service Disk,
prepare aformatted 3.5-inch 2DD floppy disk and follow the steps
below. Note that any data on the disk will be erased.

(@) Set the password as described in the previous section.

(b) Insert a3.5-inch 2DD floppy disk into Drive A.
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(c) PressEnd. The system displays the following messages:

Save settings, performsel f test and reboot? (Y/ N)
I nsert Password Service D skif necessary.

(d) PressY. The computer writesthe password datato the diskette and
displays:

Renove t he Passwor d Servi ce Di sk, then press any key.
(e) Removethediskette and pressany key. The computer reboots.
6. Others

Whether or not you need to configure the computer with these options depends
primarily on the kind of software or peripherals you use.

(1) Power-upMode

Thisoption let you choose between AutoResume and boot mode. Y ou
can also set this option using the Pop-up Window.

Boot Turnson boot mode. (Default)

Resume Turnsonthe AutoResumefeature.

NOTE: AutoResume does not work with the enhanced mode of
Microsoft Windows unless the WRESUME driver isloaded. (See
Chapter 7 in the Microsoft Windows Reference Manual, Power and
Power-up Modes.)

(2) CPU Cache
This feature enables or disables the CPU cache.
Enabled Enablesthe CPU cache. (Default)

Disabled Disables the CPU cache.
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(3)

(4)

Processing Speed

This feature changes the CPU processing speed. Itisalso availablein
the Pop-up Window.

High Fast processing speed (Default)
Low Slow processing speed

The Low setting puts the CPU clock speed at half the regular speed.
Battery Save Mode

This option selects Automatic Long Life, Automatic Normal Life, or
User Setting of the BATTERY SAVE OPTION. Y ou can also set this
option using the Pop-up Window.

Automatic Default when the computer isbooted without the
(Long life) AC adapter connected.

BATTERYSAVEOPTIONS

CPU Sleep Mode Enabled
HDD Auto Off 03 Min.
Display Auto Off 03 Min.

Automatic Default when the computer is booted with the AC
(Normal life) adapter connected.

BATTERY SAVEOPTIONS

CPU Sleep Mode Disabled
HDD Auto Off Disabled
Display Auto Off Disabled

User Setting This option allows you to set the battery save
parametersonthe BATTERY SAVE OPTIONSsub-
window. When this option is selected, the auto-
matic setting feature (Long Life or Normal Life) is
disabled and the user-preferred parameters be-
come effective. The default setting in the sub-
windows depends on the Battery Save Mode:
Automatic (Long Life) or Automatic (Normal
Life). For details, see "Battery Save Options’
later in this chapter.
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(5)

(6)

(7)

Popup

This option enables or disables the Pop-up Window.

Enabled Allows access to the Pop-up Window. (Default)
Disabled Denys accessto the Pop-up Window.
Speaker

This option enables and disables software use of the system speaker.
Setting this option to off disables the self-test darm. All other system
alarms are unaffected. This option also appearsin the Pop-up Window.

Enabled Enables software use of the system speaker.
(Default)
Disabled Disables software use of the system speaker.
Battery Alarm

This option enables and disables the low battery alarm. The option also
appearsin the Pop-up Window.

Enabled Enablesthe alarm. (Default)
Disabled Disables the alarm.

Battery Save Options

(1) CPU Sleep Mode

This option enables or disables the CPU dleep function.
Enabled Enables deep mode.

Disabled Disables deep mode.



(2) HDD Auto Off

Usethisoption to disable or set the duration of the HDD automatic
power-off function.

Disabled Disables HDD automatic power off.

xx Min. Automatically turns off power to the hard disk
driveif it is not used for the duration set. The
duration xx can be set to 3, 5, 10, 15, 20 or 30
minutes.

(3) Display Auto Off

Usethis option to disable or set the duration of the display automatic
power-off function. Thisfunction causesthe computer to turn the side-
light off if you make no entry for the set period of time.

Disabled Disables display automatic power off.

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

Always OFF Turns off the power to the display’ s fluorescent
lamp. If the AC adapter is connected, thisoption is
not displayed. This option appears only on mono-
chromeLCDs.

CAUTION: Do not use Always OFF with the Pop-up Window
disabled.
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4.1 General

This section explains how to disassemble the T1900/T1900C and replace Field Replaceable
Units (FRUS). It may not be necessary to remove all the FRUs in order to replace one. The
chart below is a guide to which FRUs must be removed in order to remove others. Always
start by removing the battery pack, then follow the order on the chart to determine which FRU
must be removed in order to repair the one you think is causing the T1900/T1900C to operate
improperly.

[J Battery Pack

Optional Memory Card

Optional PCMCIA Card

Keyboard

Hard Disk Drive « Backup Battery
Floppy Disk Drive

RTC Battery

Monochrome LCD Display (T1900)
Color LCD Display (T1900C)
Upper System Board

Lower System Board

O OO0 0Oo0o-0doogod

Before You Begin

Look over the proceduresin this section before you begin disassembling the T1900/T1900C.
Familiarize yourself with the disassembly and reassembly steps, then begin each procedure by
removing the AC adapter and the battery pack asinstructed in Section 4.2, The Battery Pack.

1.

2.

Do not disassemble the T1900/T1900C unless it is operating abnormally.
Use only the correct and approved tools.

Make sure the working environment is free from the following elements whether
you are using or storing the T1900/T 1900C:

[0  Dustandcontaminates

0  Static electricity

(0  Extreme heat, cold and humidity

Make sure the FRU you are replacing is causing the abnormal operation by per-
forming the necessary diagnostics tests described in this manual.
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5. Do not perform any operationsthat are not necessary, and use only the described
procedures for disassembling and installing FRUs in the T1900/T1900C.

6. After removing parts from the computer, place them in asafe place away from the
computer so they will not be damaged and will not interfere with your work.

7. You will remove many screws when you disassemble the T1900/T1900C. When
you remove screws, make sure they are placed in a safe place and identified with
the correct parts.

8.  When reassembling the T1900/T1900C, make sure you use the correct screwsto
secure the various pieces in place. Screw sizes are listed in the corresponding
figuresin the manual.

9.  TheT1900/T1900C contains many sharp edges and corners, so be careful not to
injure yoursalf.

10. After you have replaced an FRU, make sure the T1900/T1900C is functioning
properly by performing the appropriate test on the FRU you have fixed or replaced.

NOTE: Theillusirations in Chapter 4 are based on the appearance of the 11900C,
unless otherwise noted.

Disassembly Procedures

The T1900/T1900C has two 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 connector's
plastic pressure plate and slide the cable out of the connector. To connect the cableto a
pressure plate connector, make sure the pressure plate is fully lifted and dide the cable into the
connector. Secure the cablein place by pushing the sides of the pressure plate down so the
plate is flush 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 connector’ s pressure
plate is fully lifted when you insert the cable.

Standard pin connectors are used with all other cables. These connectors can be connected and
disconnected by simply pulling them apart or pushing them together.
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Assembly Procedures

After you have disassembled the T1900/T1900C and fixed or repaired the problem that was
causing the computer to operate abnormally, you will need to reassembleit.

While assembling the computer, remember the following genera points:

N

Take your time and make sure you follow the instructions closely. Most problems
arisewhen you get in ahurry.

Make sure all cables and connectors are securely fastened.

Before securing the FRU or other parts, make sure that no cables will be pinched
by screws or the FRU.

Check that all latches are closed securely.
Make sure the correct screws are used to secure all FRUs. Using the wrong screw

can damage the threads or the head of the screw, and may prevent proper seating of
anFRU.

After installing an FRU, confirm that it and the computer are functioning properly.

Tools and Equipment

The use of ElectroStatic Discharge (ESD) equipment is very important for your safety and the
safety of those around you. Proper use of these devices will increase the success rate of your
repairs and lower the cost for damaged or destroyed parts. The following equipment is neces-
sary to disassemble and reassemble the T1900/T1900C:

N

N

One M2 Phillips-head screwdriver.

A jeweler's screwdriver to remove screw masks.

Tweezers, to lift out screwsthat you cannot grasp with your fingers.
ESD matsfor the floor and the table you are working on.

An LCD support block composed of anti-static foam.

An ESD wrist strap or heel grounder.

Anti-static carpeting or flooring.

Air ionizers in highly static-sensitive areas.
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4.2 The Battery Pack

Removing the Battery Pack

To remove the T1900/T1900C battery pack, follow the steps below and refer to Figure 4-1.

1.  Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Slideopen the cover to the battery latch (located on the left, front of the computer)
and press the release button until it clicks. The battery will pop out dightly
(Figure 4-1).

3. Firmly grasp the battery pack and pull it out.

Battery latch ‘
cover
Groove

Figure 4-1 Removing the Battery Pack

Installing the Battery Pack

NOTE: The battery pack is designed to fit into the T1900/T1900C in only one way.

To install the battery pack, follow the steps below and refer to Figure 4-1.

1. Gently didethebattery pack into the battery slot making sure the gr oove on the
side of the battery faces left and the smooth side facesright.

2. Pushthebattery pack inuntil it locks into place.
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4.3 Optional Memory Card

Removing an Optional Memory Card

To remove an optional memory card from the T1900/T1900C, follow the steps below and
refer to Figure 4-2.

1. Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Removethe battery pack as described in Section 4.2.
3.  Openthecover to the expansion memory sot.
4. Graspthe plastic tab and pull it so the card comes partially out of the computer.

5. Grasptheoptional memory card and pull it completely out.

Optional memory card

/
Cover

Figure 4-2 Removing the Optional Memory Card

CAUTION: DO NOT touch the connecting edge of the memory card. Debris or
oil in or on the connector may cause memory access problems.
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Installing an Optional Memory Card

To install an optional memory card in the T1900/T1900C, follow the steps below and refer to
Figure 4-2.

1. Thetop of an optional memory card ismarked with theword “insert” and an
arrow pointing toward the connecting edge. Turnthe memory card sothat itis
facing up and carefully insert the connecting edge (arrow first) into the dot. Push
gently to ensure afirm connection.

2. Closethe expansion memory cover .

3. Instal the battery pack as described in Section 4.2.

4. The T1900/T1900C automatically configures all additiona memory as extended
memory.
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4.4 Optional PCMCIA Card

Removing an Optional PCMCIA Card

To remove an optional PCMCIA card from the T1900/T1900C, follow the steps below and
refer to Figure 4-3.

1.

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack as described in Section 4.2.

Open the PCM CI A card dlot cover (located below the memory card slot), then
didethePCM CI A card dliding stopper to theleft.

Use acoin or similar object to dide the PCMCIA card release button on the
bottom of the computer to pop the card slightly out.

Grasp the card and pull it out.

PCMCI;\ card
sliding stopper

Release button

Figure 4-3 Removing the PCMCIA Card
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Installing an Optional PCMCIA Card

To install an optional PCMCIA card in the T1900/T1900C, follow the steps below and refer
to Figure 4-4.

1.

4.

4-8

Toinstall aPCM CIA card, carefully insert the card, making sure the card is right
side up and the contact surface isinserted first.

When the card is amost fully seated, you will feel some resistance. Press gently to
assure afirm connection, but do not force the card into position.

Pushthe PCM CI A card dliding stopper into place, then closethe PCM CI A dot
cover.

% PCMCIA card

PCMCIA card
sliding stopper

PCMCIA slot cover

Figure 4-4 Installing the Optional PCMCIA Card

Install the battery pack as described in Section 4.2.



4.5 Top Cover

Removing the Top Cover

To remove the T1900/T1900C’ s top cover, follow the steps below and refer to Figures 4-5
and 4-6.

1. Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Removethe battery pack, optional memory card and optional PCMCIA card as
described in Sections 4.2, 4.3, and 4.4.

3. Attheback of the computer, remove thefour M 2.5x6 silver screws securing the
top cover (Figure 4-5).

6\/ Top cover

M2.5x6 silver
screws

Figure 4-5 Removing Top Cover Screws

4. Turnthe computer so the front faces you and open the display. Lay the display back
fully. (Put abook or small box behind the display to support it.)

4-9



4-10

Open the expansion memory sot cover on theright side of the unit (Figure 4-6).

Using a jeweler's screwdriver, remove the screw cover located above the function
keys, then remove the M 2.5x10 screw (Figure 4-6).

NOTE: Be sureto use the correct screws when reassembling the top cover.

Unsnap the latches securing the top cover to the base assembly. Start by pressing
on the front of thetop cover just in front of the space bar and rotate the keyboard's
front edge toward you to release the front latches (Figure 4-6).

Continue around the rim until al latches are released, then carefully lift up the top
cover (Figure 4-6).

NOTES: (1) The latch on the back left corner may catch. To release this
latch, gently jiggle the cover back and forth to free it from the
chassis.

(2) Asyou remove the top cover, the RGB and PRT port protective

anle ~F

covareaallfall awvvavr fram-tha tha 1tuit
CUVUT O WITT TAdlT cavvay TTUTNTT LIS AU\ U UTC urinre.

Screw cover

M2.5x10 screw

Expansion memory
slot cover

Figure 4-6 Unlatching the Top Cover




Installing the Top Cover

To install the T1900/T1900C’ s top cover follow the steps below and refer to Figures 4-5 and
4-6.

1. Placethetop cover onthe T1900/T1900C.

2. Begin at the back and snap the top cover into place. Continue along the sides and
snap the front latches last (Figure 4-6).

3. Securethe M 2.5x10 screw above the keyboard and replace the screw cover
(Figure 4-6).

4. Closethedisplay and set the RGB and PRT port protective coversin place.
5. Securethefour M 2.5x6 silver screwsat the back of the unit (Figure 4-5).

6. Instal the optiona PCMCIA card, optional memory card and battery pack as
described in Sections 4.4, 4.3, and 4.2.
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4.6 Keyboard

Removing the Keyboard

To remove the T1900/T1900C’ s keyboard, follow the steps below and refer to Figure 4-7.

1.  Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Removethe battery pack, optional memory card, optional PCMCIA card and top
cover as described in Sections 4.2 through 4.5.

3. Carefully lift up the keyboard to expose the keyboard connector.

4. Disconnect thekeyboard cable from pressure-plate connector PJ4 on the upper
system board and set the keyboard aside.

Keyboard cabie

Keyboard

Figure 4-7 Removing the Keyboard
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Installing the Keyboard

To install the T1900/T1900C’ s keyboard, follow the steps below and refer to Figures 4-7 and
4-8.

1. Connect thekeyboard cableto pressure-plate connector PJ4 on the upper system
board (Figure 4-7).

2. Seat thekeyboard inthe computer. Notethat afoldisbuilt into the keyboard
cable. Do not try to bend the cable at any other point when you install the keyboard.

(Figure 4-8).
Keyboard cable
/
/ Pressure plate
/ connector (PJ4)

Keyboard cable

Back of the keyboard

Figure 4-8 Seating the Keyboard

3. Ingtal thetop cover, optional PCMCIA card, optional memory card and battery
pack as described in Sections 4.5 through 4.2.
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4.7 Hard Disk Drive « Backup Battery

Removing the Hard Disk Drive « Backup Battery

To remove the T1900/T1900C’ s hard disk drive and backup battery, follow the steps below
and refer to Figures 4-9 through 4-12.

1.

4-14

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top
cover, and keyboard as described in Sections 4.2 through 4.6.

Removethe tape next to the keyboard connector (PJ4).

Removethefive M 2.5x6 scr ews securing the keyboar d base plate to the bottom
cover and lift off the plate (Figure 4-9).

~ ~ ///

T /

X .. Keyboard base plate

Figure 4-9 Removing the Keyboard Base Plate

M2.5x6 screws &

Remove the tape over the backup battery cable and lift out the backup battery
(Figure 4-10).

NOTE: The connector (PJ503) for the backup battery cable is easily accessible
upon removal of the HDD, therefore remove the HDD before attempting to

disconnect the cable.




Backup battery cable

Figure 4-10 Removing the Backup Battery
6. RemovetheM 2.5x6 screw from the front of the HDD, and slidethe HDD to the
front to disconnect theHDD connector (Figure4-11).

7.  LiftouttheHDD from the system unit.

M2.5x6 screw

/
HDD connector

Figure4-11 Removing the HDD

8. Disconnect the backup battery cable from PJ503 (Figure 4-10).
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9. Removethefour flat-head M 3x4 screws securing the br acket to theHDD and
dip off the bracket (Figure 4-12).

HDD M3x4 flat-
@//‘. head screws

M3x4 flat-
head screws

Figure 4-12 Removing the Bracket from the HDD

Installing the Hard Disk Drive and Backup Battery

To install the T1900/T1900C’ s hard disk drive and backup battery, follow the steps below and
refer to Figures 4-9 through 4-13.

1. Securethebracket with thefour flat-head M 3x4 screws (Figure 4-12).
2. Connect thebackup battery cableto PJ503 (Figure 4-10).
3. PlacetheHDD into the HDD dot, and didethe HDD to the back. Make surethe

HDD connector connectsto the lower system board connector (PJ203) correctly
as shown in Figure 4-13.

PJ203

HDD connector”’

HDD

Figure 4-13 Connecting the HDD to the System Board
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Route the backup battery cablein the space between the HDD and the battery
cableinsulator, then place the backup battery in the backup battery slot (Figure 4-
10).

Replace the tape over the backup battery cable.

Secure the M 2.5x6 screw at the front of the HDD (Figure 4-11).

Set the keyboard base plate in place and secure it with the five M 2.5x6 screws
(Figure 4-9).

Replace the tape next to the keyboard connector (PJ4).

Install the keyboard, top cover, optional PCMCIA card, optional memory card and
battery pack as described in Sections 4.6 through 4.2.

4-17



4.8 Display Mask

Removing the Display Mask

To remove the T1900/T1900C’ s display mask, follow the steps below and refer to Figure 4-

14.

4-18

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

NOTE: Itisnot necessary to remove the display assembly from the com-

puter to remove its components

Remove the two screw cover s from the display hinges to expose two screws
securing thedisplay mask.

Remove the two M 2.5x6 silver screws that were covered by the screw covers.

Carefully insert your fingers between the mask and the LCD panel and pry open the
latches. Start with the four latches across the top of the display mask.

Continue unlatching the mask along the sides (four latcheson each side), at the

bottom, two latches, and display supports. There is also one latch at the small
support and three latches at the larger support not indicated in theillustration.

~ Screw cover

M2.5x6 silver screws

Figure 4-14 Removing the Display Mask




Installing the Display Mask

To install the T1900/T1900C' s display mask, follow the steps below and refer to Figure 4-14.
1. Setthedisplay mask in place and secure the snaps beginning with the four snapsin
the display supports, three snapsin the larger support and one snap in the small
support.

2. Continue along the bottom of the display (two snaps), along the sides (four snaps)
and acrossthetop (four snaps).

3. Secure the cover with two M 2.5x6 silver screws at the display hinges.

4. Attach the two screw cover s at each display hinge to cover the screws.
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4.9 Display Assembly

Removing the Display Assembly

To remove the T1900/T1900C’ s display assembly, follow the steps below and refer to Figures
4-15through4-17.

1.
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Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top
cover, keyboard, keyboard base plate, and display mask as described in Sections
4.2through4.8.

Set the display unit at a90° angle to the base and remove the two hinge cover s
from the left and right hinges (Figure 4-15).

Hinge cover

Figure 4-15 Removing the Hinge Covers

Remove the four M 2.5x8 silver screws and two M 2.5x10 screws on the system
board cover (Figure 4-16). Note that the M 2.5x8 screw under the hinge securesthe
ground wire.

Peel back the clear plastic insulator covering the display cable and lift out the
system board cover. Asyou lift the cover, place your fingers under the right side
tokeepthememory card housingintact.



h=8
i

ﬂ M2.5x8 silver screws

Memory card
housing

M2 .5x8 silver
screws

e
NN o .
. VP M25x10 screws ST
Plastic insulator

Figure 4-16 Removing the System Board Cover

Disconnect the two display cablesfrom PJ7 and PJ8 on the system board (Figure
4-17).

NOTE: The T1900 has only one display cable: PJ7.

Carefully disconnect the display sensor switch cable from PJ11 on the system
board.

Removethe M 2.5x6 silver screw at the back right corner of the computer.

Lay the display back fully (put abook or small box behind the display to support it)
and remove the two M 2.5x8 silver screws on the display hinges securing the
display, then lift off the display assembly.

M2.5x6 silver screw

Display cable

M2.5x8 silver
screw

Display sensor switch cable

Figure 4-17 Removing the Display Assembly
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Installing the Display Assembly

To install the T1900/T1900C' s display assembly, follow the steps below and refer to Figures
4-15through4-17.

4-22

1.

10.

Place the display assembly on the computer aligning the brackets with the screw
holes on the middle-frame assembly. Be sure to route the clear plastic insulator
between the display assembly and the bottom chassis (Figure 4-17).

Replace the two M 2.5x8 silver screws on the display hinges to secure the display
assembly.

CAUTION: If you replace a cable with a new one, be sure to bend and
route it as indicated in Figures 4-15 through 4-17 so that it fits snugly and
will not be pinched by the top cover or other components.

Connect the display sensor switch cableto PJ11 on the system board (Figure 4-
17) .

Connect the two display cablesto PJ7 and PJ8 on the system board (Figure 4-17).
Secure the M 2.5x6 silver screw on the back of the computer (Figure 4-17).

Set the system board cover in place and secure the display ground wire with an
M 2.5x8 silver screw (Figure 4-16).

Secure the system board cover with three M 2.5x8 silver screws and two
M 2.5x10 screws (Figure 4-16).

Place the clear plastic insulator over the display cables and pressit so that it
adheres to the system board cover (Figure 4-16).

Set the display unit at a 90° angle to the base and insert the two hinge cover s under
the left and right hinges (Figure 4-15).

Install the display mask, keyboard base plate, keyboard, top cover, optiond
PCMCIA card, optional memory card, and battery pack as described in Sections
4.8through4.2.



4.10 Upper System Board

Removing the Upper System Board (FATSU*)

To remove the T1900/T1900C’ s upper system board, follow the steps below and refer to
Figure 4-18.

1.

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top
cover, keyboard, HDD, display mask, and display assembly as described in Sec-
tions4.2through 4.9.

Disconnect the mouse/K B cable from PJ3, and RTC battery cablefrom PJ2 on
theupper system board.

Removethe M 2.5x6 silver screw on the left side of the upper system board and
M 2x8 screw on the optional memory card connector .

Pull up the upper system board to disconnect PJ5 and PJ10 and separate it from the
lower system board.

Optional memory PJ3
card connector

VGA port

M2x8 screw.
M2.5x6 screw PJ10
\g \\
l .

PJ5~ 'l
3=
X
|

Upper system \\ \
board O
RTC battery cable

Figure 4-18 Removing the Upper System Board
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Installing the Upper System Board

To install the T1900/T1900C’ s upper system board, follow the steps below and refer to Figure
4-18.

1. Placetheupper system board on thelower system board aligning connectors PJ5
and PJ10. Pressthe VGA port areato seat the upper right corner of the system
board, then press the PJ5 and PJ10 connectors to connect the upper system board to
the lower system board.

CAUTION: When you install the upper system board, be careful not to cover
the RTC battery cable and mouse/KB cable. These cables must be connected
to the PJ2 and PJ3 connectors on the upper system board.

2. Securethe M 2.5x6 screw on the left side of the upper system board, and the M 2x8
screw on the optional memory car d connector .

3.  Connectthe RTC battery cableto PJ2, and mouse/K B cableto PJ3.
4. Ingtdl the display assembly, display mask, HDD, keyboard, top cover, optional

PCMCIA card, optional memory card and battery pack as described in Sections 4.9
through4.2.
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4.11 Lower System Board - RTC Battery

Removing the Lower System Board - RTC Battery

To remove the T1900/T1900C’ s lower system board and RTC battery, follow the steps below
and refer to Figures 4-19 through 4-22.

1.

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top

cover, keyboard, HDD, display mask, display assembly, and upper system board as
described in Sections 4.2 through 4.10.

Remove the tape and RT C battery from the middle frame assembly (Figure 4-19).

Disconnect the FDD cable from PJ202 on the lower system board (Figure 4-19).

FDD cable

D RTC battery ' /

Figure 4-19 Removing the RTC Battery and FDD Cable

Removethe M 2.5x6 silver screw from the bottom of the computer (Figure 4-20).

Remove the two M 2.5x10 screws located next to the power supply circuits of the
lower system board (Figure 4-20).

Open the PCM CIA expansion slot cover on the right side of the computer, remove
the two M 2.5x6 screws securing the cover, then remove the cover.
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8. Lift up theright side of the lower system board assembly and dide the assembly to
theright to releasethe DC IN jack on the left side of the board.

CAUTION: When you remove the lower system board assembly, carefully
dlide the FDD cable out of the hole on the middle frame assembly.

M2.5x6 silver
screw

M2.5x10 screws

;
,\
‘

;Lower system board

-

ZN

/
DC IN jack \
Bottom cover

Figure 4-20 Removing the Lower System Board Assembly

9. Turnthelower system board assembly over, remove the two M 2.5x6 screws, then
lift off the lower metal plate and PCMCIA gjector button (Figure 4-21).

M2.5x6
screws

Lower metal plate

Figure 4-21 Removing the Lower Metal Plate



10.

11.

12.

13.

Removethetwo M 2x8 scr ewson the PCM CI A connector, and two M 2.5x6
screws on the lower system board (Figure 4-22).

Lift off the PCMCIA card gector.
Separate the lower system boar d from the middle frame assembly.

Lift outthePCM CI A frameassembly.

M2x8
screws

Card ejector

PCMCIA
frame
assembly

Figure 4-22 Removing the Lower System Board

Installing the Lower System Board and RTC Battery

To install the T1900/T1900C’ s lower system board and RTC battery, follow the steps below
and refer to Figures 4-19 through 4-22.

1.

2.

Insertthe PCM CI A frameassembly.

Slidethe lower system board into the middle frame assembly from left to right,
making certain that the DC IN jack fitsinto the hole on the right side of the middle
frame assembly.

Place the PCMCIA card gector onthe PCM CI A frame assembly. The card
giector fitsinside the walls of the PCMCIA frame assembly and hooks into the
holesonthe PCM CI A connector .

Secure the two M 2x8 screws on the PCM CI A connector and two M 2.5x6 screws
on the lower system board (Figure 4-22).

Holding the PCMCIA gjector button over the opening in the lower metal plate,
place the metal plate onto the lower system board. Work the gjector button so that it
moves the card gjector plate back and forth (Figure 4-21).

Secure the lower metal plate with two M 2.5x6 screws (Figure 4-21).
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10.

11.

12.

Turn the assembly over, and place the lower system board assembly into the
computer's chassis, inserting the DC IN jack into the opening on the | eft side of the
chassis (Figure 4-20).

CAUTION: When you install the lower system board assembly, be careful to
thread the FDD cable through the FDD cable hole.

Secure the two M 2.5x10 screws by the power supply circuits, and connect the
FDD cableto PJ202 (Figures 4-19 and 4-20).

Secure the M 2.5x6 scr ew on the bottom of the unit (Figure 4-20).

Set the RTC battery in the RTC battery holder on the middle frame assembly and
place the tape over the battery (Figure 4-19).

Set the PCMCIA expansion slot cover in place and secure it with two M2.5x6
Screws.

Install the upper system board, display assembly, display mask, HDD, keyboard,
top cover, optional PCMCIA card, optional memory card and battery pack as
described in Sections 4.10 through 4.2.




4.12 Floppy Disk Drive and Mouse/KB Board

Removing the Floppy Disk Drive and Mouse/KB Board

To remove the T1900/T1900C’ s floppy disk drive and mouse/KB board, follow the steps
below and refer to Figures 4-23 through 4-25.

1. Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Removethe battery pack, optional memory card, optional PCMCIA card, top
cover, keyboard, HDD, display mask, display assembly, upper system board, and
lower system board as described in Sections 4.2 through 4.11.

3.  Removethetwo M 2.5x6 screws on the mouse/K B boar d assembly (Figure 4-23).

4. Lifttheleft sdeof the FDD unit with mouse/K B board assembly and dowly pull
it to the left to remove the assembly from the chassis (Figure 4-23).

= _] M2.5x6 screws

Mouse/KB board

FDD unit assembly

Figure 4-23 Removing the FDD and Mouse/KB Board

5. Toseparatethemouse/K B board and FDD unit, removethetwo M 2.5x4 screws
(Figure 4-24).

M2.5x4 screws
Figure 4-24 Separating the FDD and Mouse/KB Board
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6. Removethethree M 2x3 black screws securing the FDD bracket and removethe
bracket (Figure 4-25).

M2x3 black
SCrews . —.. .
- @,

FDD bracket

— M2x3 black screw

Figure 4-25 Removing the FDD Bracket

Installing the Floppy Disk Drive and Mouse/KB Board

To install the T1900/T1900C'’ s floppy disk drive and mouse/KB board, follow the steps
below and refer to Figures 4-23 through 4-25.

1. Placethe FDD bracket onthe FDD and secureit with thethree M 2x3 black
screws (Figure 4-25).

2. Securethe mouse/K B boar d with two M 2.5x4 screwsto the FDD bracket (Figure
4-24).

3. Placethe FDD assembly in the computer, right side first, and secure the mouse/K B
board with two M 2.5x6 screws (Figure 4-23).

4. Ingtadl the lower system board, upper system board, display assembly, display

mask, HDD, status indicator panel, keyboard, top cover, optional PCMCIA card,
optional memory card and battery pack as described in Sections 4.11 through 4.2.
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4.13 T1900C FL Inverter Board

Removing the T1900C FL Inverter Board

To remove the T1900C’s FL inverter board, follow the steps below and refer to Figures 4-26
and 4-27.

1. Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Removethe battery pack, optional memory card, optional PCMCIA card, top
cover, and display mask as described in Sections 4.2, 4.3, 4.4, 4.5, and 4.8.

3.  Removethefour M 2.5x6 scr ews securing the display support plate (Figure 4-26).

Display support plate

Figure 4-26 Removing the Display Support Plate

4. Removethetwo M 2.5x6 screws securing the FL inverter board (Figure 4-27).
5. Carefully rotatethe FL inverter board out from right to left and disconnect the FL

inverter cablefrom CN1 and thetwo FL cablesfrom CN2 and CN3 (Figure 4-
27).
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M2.5x6 screws

Figure 4-27 Removing the FL Inverter Board

Installing the T1900C FL Inverter Board

To install the T1900C’s FL inverter board, follow the steps below and refer to Figures 4-26

and 4-27.

1.

4-32

Connect the FL inverter cableto CN1 ontheinverter board and thetwo FL
cablesto CN2 and CN3 (Figure 4-27).

Route the cables so they are not pinched by the FL inverter board, display hinge
or other component.

Replace the FL inverter board and secureit with the two M 2.5x6 screws (Figure
4-27).

Set the display support plate in place and secure it with four M 2.5x6 screws.
One screw also secures the display ground cable (Figure 4-26).

Install the display mask, top cover, optional PCM CIA card, optional memory card
and battery pack as described in Sections 4.8, 4.5, 4.4, 4.3 and 4.2.



4.14 T1900C LCD Module

Removing the Color LCD Module

To remove the T1900C’ s color LCD module, follow the steps below and refer to Figure 4-28.

1.

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top
cover, display mask, display assembly and inverter board as described in Sections
42,4.3,4.4,45,48,4.9and 4.13.

Removethe M 2.5x6 screw securing the L CD moduleto the LCD cover.

Carefully rotate the L CD module from right to left out of the display cover and
disconnect thethreedisplay cablesfrom the LCD module.

/ M2.5x6 screw

LCD module

, s Display cables

Figure 4-28 Removing the LCD Module
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Installing the T1900C LCD Module

To ingtall the T1900C's LCD module, follow the steps below and refer to Figure 4-28.

1. Connect thethreedisplay cablesto the LCD module, and carefully rotate the LCD
moduleinto the LCD cover.

2.  Securethe M 2.5x6 screw onthe LCD module.
3. Ingtal the FL inverter board, display assembly, display mask, top cover, optiond

PCMCIA card, optional memory card and battery pack as described in Sections
4.13,4.9,4.8,4.5,4.4,4.3and 4.2.
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4.15 T1900C Fluorescent Lamp (FL)

CAUTION: When you remove the FL, be careful not to let any dust or other foreign
matter enter the display panel components.

Removing the T1900C FL

To remove the T1900C's FL, follow the steps below and refer to Figures 4-29 through 4-31.

1. Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2.  Removethe battery pack, optional memory card, optional PCMCIA card, top
cover, display mask, display assembly, FL inverter board, and LCD module as
described in Sections 4.2, 4.3, 4.4, 4.5, 4.8, 4.9, 4.13 and 4.14.

3. Laythecolor LCD moduleface down and use needle-nose pliers to unbend the 16
latches holding the front and back framestogether. Then lift the unit out of the front
frame (Figure 4-29).

Figure 4-29 Unbending the Color LCD Module Latches
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4. Removethefour M 2x4 silver screws securing the FL unit and L CD panel to the
back frame (Figure 4-30).

Figure 4-30 Removing the FL Screws

5. Pull out ther eflective sheet from the LCD module.

6. LiftouttheFL (Figure4-31).

Reflective sheet

Figure 4-31 Removing the FL
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Installing the T1900C FL Unit

Toinstall the T1900C’ s FL unit, follow the steps below and refer to Figures 4-29 through 4-
31

1. PlacetheFL ontheFL unit and cover the FL using the reflective sheet (Figure 4-
31).

2. SecuretheL CD pane with four M 2x4 screws (Figure 4-30).
3. Carefully bend the 16 latches back into place (Figure 4-29).
4. Ingtdl the color LCD module, FL inverter board, display assembly, display mask,

top cover, optional PCMCIA card, optional memory card and battery pack as
described in Sections 4.14, 4.13, 4.9, 4.8,4.5, 4.4, 4.3, and 4.2.
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4.16 T1900 FL Inverter Board

Removing the T1900 FL Inverter Board

To remove the T1900's FL inverter board, follow the steps below and refer to Figures 4-32
and 4-33.

1.  Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

2. Removethe battery pack, optional memory card, optional PCMCIA card, top
cover, display mask and display assembly as described in Sections 4.2 through 4.5,
4.8 and 4.9.

3.  Removethefive M 2.5x6 screws securing the display support plate (Figure 4-32).

Display ground cable

Display support plate

Figure 4-32 | Removing the Display Support Plate

4. Removethe M 2.5x6 screw securing the FL inverter board (Figure 4-33).

5. TurntheFL inverter board over and disconnect the FL cablesand FL inverter
cablefrom CN1 and CN2 (Figure 4-33).

N2
M2.5x6 screw\? FL inverter board ¢

Figure 4-33 Removing the FL Inverter Board
Installing the FL Inverter Board
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To install the T1900's FL inverter board, follow the steps below and refer to Figures 4-32 and
4-33.

1. ConnecttheFL inverter cableand FL cablesto CN1and CN2 onthe FL inverter
board (Figure 4-33).

2. SeattheFL inverter board and route the cables so they will not be pinched by the
display cover or other component.

3.  SecuretheFL inverter board with one M 2.5x6 screw (Figure 4-33).

4. Setthedisplay support platein place and secure it with five M 2.5x6 screws. One
screw also securesthe display ground cable (Figure 4-32).

5. Ingtal the display assembly, display mask, top cover, optional PCMCIA card,

optional memory card and battery pack as described in Sections 4.9, 4.8, 4.5, 4.4,
4.3and 4.2.
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4.17 T1900 LCD Module

Removing the T1900 Liquid Crystal Display (LCD) Module

CAUTION: The T1900 LCD module is easily damaged. Before removing the module,
refer to Appendix A for precautions on handling.

To remove the T1900's Liquid Crystal Display Module, follow the steps below and refer to
Figure 4-34.

1.

4-40

Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top
cover, display mask, display assembly, and FL inverter board as described in
Sections4.2,4.3,4.4,4,5, 4.8, 4.9 and 4.16.

Remove the two M 2.5x6 screws.

Rotatethe L CD moduleout of the cover from right to | eft.

Disconnect thetwo display cablesfrom CN1and CN2 onthe L CD module.

M @crews

Ground wir(:\\> N

Figure 4-34 Removing the LCD Module




Installing the Liquid Crystal Display Module

To install the T1900's liquid crystal display module, follow the steps below and refer to
Figure 4-34.

1. Connectthetwo display cablesto CN1and CN2 ontheLCD module.

2. Placethe modulein the cover and route the cables so they will not be pinched by
the display panel or other components.

3. Securethe panel with two M 2.5x6 screws.
4. Ingtdl the FL inverter board, display assembly, display mask, top cover, optional

PCMCIA card, optional memory card and battery pack as described in Sections
4.16,4.9,4.8,4.5,4,4,4.3and 4.2.
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4.18 T1900 Fluorescent Lamp (FL)

Removing the T1900 Fluorescent Lamp

To remove the T1900' s Fluorescent Lamp, follow the steps below and refer to Figure 4-35.

1.
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Turn off the power to the T1900/T1900C, and, if attached, disconnect the AC
adapter, power cord and all external cables connected to the computer.

Remove the battery pack, optional memory card, optional PCMCIA card, top
cover, display mask, FL inverter, and LCD module as described in Sections 4.2,
4.3,4.4,45,4.8,4.9,4.16, and 4.17.

Peel off the tape from the lamp cover, then remove three M 1.5x3 brassflat-head
screws securing the cover and take off the cover .

Removethefluor escent lamp.

M1.5x3 brass
flat-head screws

T4

é Cover
- Q\"%/
/ \\Q z Fluorescent lamp
Tape

Figure 4-35 Removing the Fluorescent Lamp



Installing the Fluorescent Lamp

To install the T1900' s fluorescent lamp, follow the steps below and refer to Figure 4-35.
1. Placethefluorescent lamp in positionin the LCD module.

2. Slipthe edge of the plastic cover under the metal frame and aign the holesin the
cover with the corresponding holes in the display assembly cover.

3. Securethe plastic cover with the three flat-head M 1.5x3 brass screws.
4. SecuretheFL cabletothe L CD panel with tape asindicated in Figure 4-35.
5. Ingtal the LCD pand, FL inverter, display assembly, display mask, top cover,

optional PCMCIA card, optional memory card and battery pack as described in
Sections4.17, 4.16, 4.9, 4.8, 4.5, 4.4, 4.3 and 4.2.
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Appendix A Handling the LCD Module
Precautions for Handling the T1900/T1900C LCD Module

The T1900/T1900C’ s LCD module can be easily damaged during assembly or disassembly.
Therefore, please observe the following precautions when handling the LCD module.

1. Wheningtaling the LCD modulein the LCD cover, be sureto seat it sothat it is
properly aigned and maximum visibility of the display is maintained.

2. Becareful to align the holes at the four corners of the LCD module with the
corresponding holesin the LCD cover before securing the module with screws.
Do not force the module into place, because stress can affect its performance.

Also, the panel’s polarized surface is easily scarred, so be careful when hand-
ing it.
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3. If the pandl’s surface gets dirty, wipe it with cotton or a soft cloth. If itisstill
dirty, try breathing on the surface to create alight condensate and wipe it again.

If the surface is very dirty, we recommend a CRT cleaning agent. Apply the

agent to a cloth and then wipe the panel’ s surface. Do not apply cleanser di-
rectly to the panel.

C
e Zelg;ez

4. If water or other liquid isleft on the panel’ s surface for along period, it can
change the screen’stint or stain it. Be sure to quickly wipe off any liquid.

5. Glassisused in the panel, so be careful not to drop it or let it strike a hard
object, which could cause breakage or cracks.




6. CMOS-LSI circuitsare used in the module, so guard against damage from
electrostatic discharge. Be sure to wear awrist or ankle ground when handling
themodule.

7. Do not expose the module to direct sunlight or strong ultraviolet raysfor long
periods.

8. Do not store the module at temperatures below specifications. Cold can cause
the liquid crystals to freeze, lose their elasticity or otherwise suffer damage.
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9. Do not disassemble the LCD module. Disassembly can cause malfunctions.

10. If you transport the module, do not use packing material that contains epoxy
resin (amine) or silicon glue (alcohol or oxime). These materials can release
gasthat can damage the panels' polarization.
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Table B-1 FATSU* Upper System Board |Cs and Connectors (front)

Mark Number Name

(A) IC2 System Controller Gate Array

(B) IC12 Clock Generator

(© IC15 Keyboard Controller

(D) IC18 Display Controller

(B) PJ1 Optional Memory Card Connector
(F) PJ2 RTC Battery Connector

(G) PJ3 Mouse/KB Connector

(H) PJ4 Keyboard Connector

Q)] PJ7, 8 LCD Connector

Table B-2 FATSU* Upper System Board ICs and Connectors (back)

Mark Number Name
(A) IC1 CPU 80486SX
(B) IC4 to 7,
IC8 to 11, System Memory
IC54 to 61
(© IC14 Real Time Clock
(D) IC20, 21 Video Memory
(B) PJ5 Power Supply Interface Connector
(F) PJ10 Joint Connector
(G) PJ9 CRT Connector
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FATSL* Lower System Board
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Table B-3 FATS* Lower System Board ICs and Connectors (front)

Mark Number Name

(A) IC201 Super Integration

(B) IC204 BIOS ROM

(© IC508 Power Supply Microprocessor
(D) PJ201 PRT/FDD Connector

(B) PJ202 Internal FDD Connector
(F) PJ204 Serial Interface Connector
(G) PJ501 Power Supply Connector
(H) PJ206 Joint Connector

)] PJ502 DC IN Connector

@) PJ503 Backup Battery Connector
(K) PJ504 Main Battery Connector

Table B-4 FATS.* Lower System Board |Cs and Connectors (back)

Mark Number Name
(A) IC203 PCMCIA Controller Gate Array
(B) PJ203 Internal HDD Connector
(© PJ205 PCMCIA Connector




Appendix C  Pin Assignments

C.1 PJ1 Memory Slot Connector (88-Pin)

Table C-1 Memory Sot Connector Pin Assignments (88-pin)

Pin Signal /0 Pin Signal /0
01 GND - 45 GND -
02 DO00;100 I/O 46 D16;100 I/O
03 DO01;100 I/O 47 D17;100 I/O
04 D02;100 I/O 48 D18;100 I/O
05 DO03;100 I/O 49 D19;100 I/O
06 D04;100 I/O 50 D20;100 I/O
07 D05;100 I/O 51 D21;100 I/O
08 D06;100 I/O 52 D22;100 I/O
09 B3V - 53 D23;100 I/O
10 D07;100 I/O 54 GND —
11 VCC - 55 RAS2;001 O
12 GND - 56 GND -
13 MAOQO;111 O 57 MAO01;111 O
14 MAO02;111 O 58 MAO03;111 O
15 B3V - 59 MAO05;111 o
16 MAO04;111 O 60 MAOQ7;111 O
17 VCC - 61 MAO09;111 o
18 MAO06;111 O 62 GND -
19 MAO08;111 o 63 GND -
20 MA10;111 O 64 GND -
21 GND - 65 RAS1;001 o
22 RASO0;001 O 66 CAS2;011 o
23 CASO0;011 O 67 GND -
24 CAS1;011 O 68 CAS3;011 O
25 VCC - 69 RAS3;001 o
26 GND - 70 MEMWE;011 o
27 B3V - 71 DRAMST1;100 I/O
28 DRMST2;100 I/O 72 DRAMST3;100 I/O
29 DRMST4;100 I/O 73 GND -
30 DRMST6;100 I/O 74 DRAMSTS5;100 I/O
31 CASO0;011 O 75 DRAMST7;100 I/O
32 CAS1;011 O 76 DRAMSTS;100 I/O
33 GND - 77 CAS2;011 O
34 D08;100 I/O 78 CAS3;011 O
35 VCC - 79 GND -
36 D09;100 I/O 80 D24;100 I/O
37 B3V - 81 D25;100 I/O
38 D10;100 I/O 82 D26;100 I/O
39 D11;100 I/O 83 D27;100 I/O
40 D12;100 I/O 84 D28;100 I/O
41 D13;100 I/O 85 D29;100 I/O
42 D14;100 I/O 86 D30;100 I/O
43 D15;100 I/O 87 D31;100 I/O
44 GND - 88 GND -




C.2 PJ2 RTC Connector (3-Pin)

Table C-2 RTC Connector Pin Assignments (3-pin)

Pin Signal /0 Pin Signal /0
01 3V - 03 GND -
02 N/C -

C.3 PJ3 Mouse/KB Connector (10-Pin)

Table C-3 Mouse/KB Connector Pin Assignments (10-pin)

Pin Signal /0 Pin Signal /0

01 VCC - 06 EKBDAT;100 /0

02 VCC - 07 EKBCLK;100 /0

03 VCC - 08 GND -

04 MOUSED;100 /0 09 GND -

05 MUSECK;100 /0 10 GND -
C4 PJ4 KB I/F Connector (19-Pin)

Table C-4 KB I/F Connector Pin Assignments (19-pin)

Pin Signal /0 Pin Signal /0
01 KBOTO00;000 0] 11 KBOT03;000 0]
02 KBRT6;100 I 12 KBOT04;000 0]
03 KBRTO0;100 I 13 KBOTO05;000 0]
04 KBRT2;100 I 14 KBOT06;000 0]
05 KBRT3;100 I 15 KBOT08;000 0]
06 KBRT1;100 I 16 KBOT02;000 0]
07 KBRT7;100 I 17 KBOTO07;000 0]
08 KBRT5;100 I 18 KBOT09;000 0]
09 KBRT4;100 I 19 KBOT10;000 0]
10 KBOTO01;000 o]
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C.5 PJ5 (PJ501) Power Supply Interface Connector (40-Pin)

Table C-5 Power Supply Interface Connector Pin Assignments (40-pin)

Pin Signal /0 Pin Signal /0
01 MCV - 21 GND -
02 GND - 22 GND -
03 DCLED;100 I (O) 23 RAMV -
04 BTFULL;100 I (O) 24 RAMV -
05 CHG;100 I (O) 25 B3V -
06 GND - 26 B3V -
07 SUSST;100 (O N()) 27 CPUV -
08 SRBTN;000 I (O) 28 CPUV -
09 BFOFF;000 I (O) 29 GND -
10 CBLON;000 | (O) 30 ALED;100 | (O)
11 PCLR;000 | (O) 31 KEYPRS;100 | O (I)
12 PNLOFF;000 o () 32 POPUP;100 o ()
13 GND - 33 KBCS;000 I (O)
14 GND - 34 SPEAK;100 I (O)
15 VCC - 35 IHMED;000 I (O)
16 VCC - 36 SUBBAT;100 I (O)
17 VCC - 37 N.C. -
18 VCC - 38 N.C. -
19 VCC - 39 GND -
20 VCC - 40 GND -

C.6 PJ7 LCD Connector 1 (20-Pin)

Table C-6 LCD Connector 1 Pin Assignments (20-pin)

Pin Signal /0 Pin Signal /0
01 LPF;110 0] 11 SUDO0;110 0]
02 LCLK;110 0] 12 SLD3;110 0]
03 FPF;110 0] 13 SLDO0;110 0]
04 GND - 14 GND -
05 SUD1;110 0] 15 GND -
06 CBLON;000 0] 16 PCLR;000 0]
07 SUDS3;110 0] 17 LCvVCC -
08 SLD2;110 0] 18 LCvVCC -
09 SUD2;110 0] 19 FLCDV -
10 SLD1;110 0] 20 FLCDV -




C.7 PJ8 LCD Connector 2 (10-Pin)

Table C-7 LCD Connector 2 Pin Assignments (10-pin)

Pin Signal /0 Pin Signal /0
01 SCLD09;100 O 06 SCLD10;110 O
02 SCLD11;110 O 07 SCLD13;110 O
03 SCLD15;110 O 08 SCLD14;110 O
04 SCLDO08;110 O 09 GND -
05 SCLD12;110 O 10 GND -
C.8 PJ9 CRT I/F Connector (15-Pin)

Table C-8 CRT I/F Connector Pin Assignments (15-pin)

Pin Signal /0 Pin Signal /0
01 RED;101 0] 09 N/C -
02 LGREN;101 0] 10 GND -
03 BLUE;101 0] 11 N/C -
04 N/C - 12 N/C -
05 GND - 13 PHSYNC;100 0]
06 GND - 14 PVSYNC;100 0]
07 GND - 15 N/C -
08 GND -

C-4



C.9

PJ10 (PJ206) Joint Connector (100-Pin)

Table C-9 CRT I/F Connector Pin Assignments (100-pin)

Pin Signal /0 Pin Signal /0
01 GND — 51 SA11;100 I/O
02 $24MHZ;100 (o N ()] 52 SA10;100 I/O
03 GND - 53 SA09;100 I/O
04 GND - 54 SA08;100 I/O
05 SD00;100 I/O 55 SA07;100 I/O
06 SD01;100 I/O 56 SA00;100 I/O
07 SD02;100 I/O 57 SA01;100 I/O
08 SD03;100 I/O 58 SA02;100 I/O
09 SD04;100 I/O 59 SA03;100 I/O
10 SD10;100 I/O 60 SA04;100 I/O
11 SD11;100 I/O 61 SA05;100 I/O
12 SD12;100 I/O 62 SA06;100 I/O
13 REFRSH;000 I/O 63 GND -
14 $14R7M;100 (o N ()] 64 GND -
15 $14R3M;100 (o N ()] 65 GND -
16 IOCLK;100 O 66 GND -
17 RESET;000 (o N ()] 67 SD08;100 I/O
18 SPKDRV;000 o 68 SD09;100 I/O
19 HLDACK;101 o 69 SD10;100 I/O
20 HREQ;100 | (O) 70 SD11;100 I/O
21 IOWR;000 I/O 71 SD12;100 I/O
22 IORD;000 I/O 72 SD13;100 I/O
23 DMACLK;100 o 73 SD14;100 I/O
24 DMARDY:;100 o 74 SD15;100 I/O
25 SMER;000 o 75 LA20;100 I/O
26 SMEW;000 (o N ()] 76 LA21;100 I/O
27 DMAWR;000 I (O) 77 LA22;100 I/O
28 DMARD;000 I (O) 78 LA23;100 I/O
29 AEN;100 I (O) 79 MEWR;000 I/O
30 DACK2;000 | (O) 80 MERD;000 I/O
31 DMAENS;100 I (O) 81 BALE;100 o
32 ENPNBP;000 I/O 82 SBHE;000 I/O
33 IRQ8;100 (o N ()] 83 BPRFS;100 I (O)
34 TMOUT1;100 I (O) 84 CK32K;100 (o N ()]
35 TIMGT2;100 o 85 ROMCS;000 o
36 TMOUT2;100 (o N ()] 86 IMCS16;100 I (O)
37 IRQ1;100 (o N ()] 87 [1016;000 I (O)
38 INTR;100 I (O) 88 IIRDY;100 I (O)
39 INTA;000 (o N ()] 89 ZROW:;000 I (O)
40 DRVSL;000 | (O) 90 SMI;000 | (O)
41 IRQ12;100 (o N ()] 91 SUSST;000 o
42 CPHLDA;100 o 92 STBY;000 I (O)
43 SA19;100 I (O) 93 RSTVCP;100 o
44 SA18;100 I (O) 94 PWRON;100 I (O)
45 SA17;100 I (O) 95 RSTVGA;000 I (O)
46 SA16;100 I/O 96 GND -
47 SA15;100 I/O 97 GND -
48 SA14;100 I/O 98 GND -
49 SA13;100 I/O 99 GND -
50 SA12;100 I/O 100 GND —
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C.10 PJ11 Display Sensor Switch Connector (2-Pin)

Table C-10 Display Sensor Switch Connector Pin Assignments (2-pin)

Pin Signal /0 Pin Signal /0
01 PNLOFF;000 O 02 GND -

C.11 PJ201 PRT/FDD Connector (for Printer) (25-Pin)

Table C-11 PRT/FDD Connector (for printer) Pin Assignments (25-pin)

Pin Signal /0 Pin Signal /0
01 STROB 0] 14 AUTFD 0]
02 PDBO00O I/0 15 ERROR I
03 PDBO01 I/O 16 PINT 0]
04 PDB02 I/O 17 SLIN 0]
05 PDBO03 I/O 18 GND -
06 PDB04 I/O 19 GND -
07 PDBO05 I/O 20 GND -
08 PDB06 I/O 21 GND -
09 PDBO07 I/O 22 GND -
10 ACK I 23 GND -
11 BUSY I 24 GND -
12 PE I 25 GND -
13 SELCT o]
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C.12

C.13

PJ201 PRT/FDD (Ext) Connector (for FDD) (25-Pin)

Table C-12 PRT/FDD (Ext) Connector (for FDD) Pin Assignments (25-pin)

Pin Signal /0 Pin Signal /0
01 RDY I 14 LOWD 0]
02 INDX I 15 SSEL 0]
03 TRO I 16 DIRC 0]
04 WPR I 17 STEP 0]
05 RDAT I 18 GND -
06 DKCH I 19 GND -
07 N/C - 20 GND -
08 N/C - 21 GND -
09 N/C - 22 GND -
10 DSL 0] 23 GND -
11 MON 0] 24 GND -
12 WDAT 0] 25 GND -
13 WEN 0]

PJ202 Internal FDD Connector (26-Pin)

Table C-13 Internal FDD Connector Pin Assignments (26-pin)

Pin Signal /0 Pin Signal /0
01 VCC - 14 ISTEP;000 0]
02 [INDEX;000 I 15 GND -
03 VCC - 16 IWDAT;000 0]
04 IDSL;000 0] 17 GND -
05 VCC - 18 IWEN;000 0]
06 DSKCHG;000 I 19 GND -
07 VCC - 20 ITRO;000 I
08 IRDY;000 I 21 GND -
09 IHMED;000 I 22 IWPR;000 I
10 IMON;000 0] 23 GND -
11 ILOWD;000 0] 24 IRDAT;000 I
12 IDIRC;000 0] 25 GND -
13 GND - 26 ISSEL;000 0]
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C.14

C.15

C-8

PJ203 Internal HDD Connector (44-Pin)

Table C-14 Internal HDD Connector Pin Assignments (44-pin)

Pin Signal /0 Pin Signal /0
01 RESET;000 I 23 IOWR;000 I/O
02 GND - 24 GND -
03 SD07;100 I/O 25 IORD;000 I/O
04 SD08;100 I/O 26 GND -
05 SD06;100 I/O 27 N.C. -
06 SD09;100 I/O 28 N.C. -
07 SDO05;100 I/O 29 IIRDY;100 I
08 SD10;100 I/O 30 GND -
09 SD04;100 I/0 31 IRQ14;100 I
10 SD11;100 I/O 32 11016;000 I
11 SD03;100 I/O 33 SA01;100 I/0
12 SD12;100 I/O 34 N.C. -
13 SD02;100 I/O 35 SA00;100 I/0
14 SD13;100 I/0 36 SA02;100 I/0
15 SD01;100 I/0 37 HDCO0CS;000 0]
16 SD14;100 I/0 38 HDC1CS;000 0]
17 SD00;100 I/0 39 DRVSL;000 I
18 SD15;100 I/0 40 GND -
19 GND - 41 VCC -
20 N.C. - 42 VCC -
21 N.C. - 43 GND -
22 GND - 44 RVCC -

PJ204 Serial I/F Connector (9-Pin)

Table C-15 Serial I/F Connector Pin Assignments (9-pin)

Pin Signal /0 Pin Signal /0
01 DCD1;100 I 06 DSR1;100 I
02 RD1;000 I 07 RTS1;111 0]
03 SD1;011 0] 08 CTS1;100 I
04 DTR1;111 0] 09 RI11;100 I
05 GND -




C.16

PJ205 PC Card Slot Connector (68-Pin)

Table C-16 PC Card Sot Connector Pin Assignments (68-pin)

Pin Signal /0 Pin Signal /0
01 GND - 35 GND -
02 CDA03;100 I/0 36 CD1A;000 I
03 CDA04;100 I/O 37 CDA11;100 I/O
04 CDAO05;100 I/O 38 CDA12;100 I/O
05 CDAO06;100 I/O 39 CDA13;100 I/O
06 CDAQ07;100 I/O 40 CDA14;100 I/O
07 CE1A;000 0] 41 CDA15;100 I/O
08 CADA10;100 0] 42 CE2A;000 0]
09 OEA;000 0] 43 N/C -
10 CADA11;100 0] 44 IORA;000 0]
11 CADAO09;100 0] 45 IOWA;000 0]
12 CADAO08;100 o] 46 CADA17;100 0]
13 CADA13;100 0] 47 CADA18;100 0]
14 CADA14;100 0] 48 CADA19;100 0]
15 WEA;000 0] 49 CADA20;100 0]
16 BSYA;000 I 50 CADA21;100 0]
17 MCVCCA - 51 MCVCCA -
18 MCVP1A - 52 MCVP2A -
19 CADA16;100 0] 53 CADA22;100 0]
20 CADA15;100 0] 54 CADA23;100 0]
21 CADA12;100 0] 55 CADA24;100 0]
22 CADAO07;100 0] 56 CADA25;100 0]
23 CADAO06;100 0] 57 N/C -
24 CADAO05;100 0] 58 CRSTA;100 0]
25 CADAO04;100 0] 59 WAITA;000 I
26 CADAO03;100 0] 60 INPAKA;000 I
27 CADAO02;100 0] 61 REGA;000 0]
28 CADAO01;100 0] 62 BVDAZ2;100 I
29 CADAO00;100 0] 63 BVDAZ;100 I
30 CDAQ0;100 I/0 64 CDA08;100 I/0
31 CDAO01;100 I/0 65 CDA09;100 I/0
32 CDA02;100 I/0 66 CDA10;100 I/0
33 WPA;000 I 67 CD2A;000 I
34 GND - 68 GND -
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C.17

C.18

C.19

C-10

PJ502 DC IN Connector (3-Pin)

Table C-17 DC IN Connector Pin Assignments (3-pin)

Pin Signal /0 Pin Signal /0
01 DCIN - 03 GND -
02 GND -

PJ503 Backup Battery Connector (2-Pin)

Table C-18 Backup Battery Connector Pin Assignments (2-pin)

Pin Signal /0 Pin Signal /0
01 SUBBAT - 02 GND -
PJ504 Main Battery Connector (5-Pin)
Table C-19 Main Battery Pin Assignments (5-pin)

Pin Signal /0 Pin Signal /0
01 BATT - 04 GND -
02 CBTH - 05 GND -
03 N.C. -




USA Display Codes

Appendix D

Table D-1 USA Display Codes
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Appendix E

Keyboard Scan/Character Codes

Table E-1 Scan Codes (Sets1 and 2) (1/3)

Cap Code Set 1 Code Set 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 - _ 0oC 8C 4E FO 4E
13 = + oD 8D 55 FO 55
15 BkSp OE 8E 66 FO 66
16 Tab OF 8F oD 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 ;o 27 A7 4C FO 4C *2
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Table E-1 Scan Codes (Sets 1 and 2) (2/3)

Cap Code Set 1 Code Set 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 /2 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 - 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 1 EO 48 EO C8 EO 75 EO FO 75 *1
84 ! 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 . EO 4D EO CD| EO 74 EO FO 74 *1
110 Esc 01 81 76 FO 76




Table E-1 Scan Codes (Sets 1 and 2) (3/3)

Cap Code Set 1 Code Set 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 0C FO 0C

116 F5 3F BF 03 FO 03

117 F6 40 Co 0B FO 0B

118 F7 41 C1 83 FO 83

119 F8 42 Cc2 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 *7 *7 *7 *7

202 Fn — — — — *4
Notes:

1* Scan codes differ by mode.

2* Scan codes differ by overlay function.

3* Incombination with Fn key, makes different codes.

4*  Fn key does not generate a code by itself.

5* Thiskey correspondsto Key No. 42 in 102-key model.
6* Refer to Table E-6, Scan Codes with Ctrl Key.

7* Refer to Table E-7, Scan Codes with Alt Key.
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Table E-2 Scan Codes with Left Shift Key

Cap Key Code Set 1 Code Set 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 - 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 EO 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 t EO AA EO 48 | EO C8 EO 2A | EO FO 12 EO 75 | EO FO 75 EO 12
84 ! 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 R 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 combination
with the Right Shift key, scan codes are changed as listed below.
With Left Shift With Right Shift
Set1l EO AA EO B6
EO 2A EO 36
Set 2 EO FO 12 EO FO 59

EO 12 EO 59

Table E-3 Scan Codes in Numlock Mode
Cap Key Code Set 1 Code Set 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 - 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 t EO 2A EO 48 | EO C8 EO AA |EO 12 EO 75 | EO FO 75 EO FO 12
84 ! 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 R EO 2A EO 4D | EO CD EO AA |EO 12 EO 74 | EO FO 74 EO FO 12
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Table E-4 Scan Codes with Fn Key

Cap Code Set 1 Code Set 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 7E
Table E-5 Scan Codes in Overlay Mode
Cap Code Set 1 Code Set 2
No. Keytop Make Break Make Break
08 7 () 47 C7 6C FO 6C
09 8 (8 48 Ccs8 75 FO 75
10 9 (9 49 C9 7D FO 7D
11 0 (% 37 B7 7C FO 7C
23 u @ 4B CB 6B FO 6B
24 I (5) 4C CcC 73 FO 73
25 O (6) 4D CD 74 FO 74
26 P () 4A CA 7B FO 7B
37 J Q) 4F CF 69 FO 69
38 K (2 50 DO 72 FO 72
39 L (3 51 D1 TA FO TA
40 ; (+) 4E CE 79 FO 79
52 M (0) 52 D2 70 FO 70
53 , () 33 B3 41 FO 41
54 () 53 D3 71 FO 71
55 / ) EO 35| EO B5 40 4A EO FO 4A
Table E-6 Scan Codes with Ctrl Key
Key Code Set 1 Code Set 2
top Shift Make Break Make Break
Prt Sc|Common | EO 2A EO 37 EO B7 EO AA | E0O 12 EO 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
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Table E-7 Scan Codes with Alt Key

Key Code Set 1 Code Set 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 F  Keyboard Layouts

F.1 United States (US) Keyboard

e e e e e e e o o
ACIERE I JEEE gt ] LJI Lll Llﬂi] -
5 |G |G |GGG |
-] JUUUUUUQUUUUL}U

+ 1

CCRSN (GO |G |G (G G [ (s | |
ENE 0| C T ]

Figure F-1 USKeyboard

F.2 United Kingdom (UK) Keyboard

lETlH—llLiHJ f—iH—llHF—W—l l 1—1 L—llq

=L . 'l!qu@ﬂM
— 1) ull C1LL Lmﬂ{u@]
Sco= TR

Figure F-2 UK Keyboard
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F.3 German (GR) Keyboard

\ey|cn e JuL_JDLJ_L_Jm%M e ez
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u;u i
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Figure F-3 GR Keyboard

F.4 French (FR) Keyboard

Figure F-4 FR Keyboard
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F.5 Spanish (SP) Keyboard

TR,
| | =

llGllDl@- T
BiA=e W80 o
5 ol — UGB B

Figure F-5 SP Keyboard

F.6 Italian (IT) Keyboard

UEJ@LQLQILJJLJIQILIN—]LJ(—J Lml Gl (e

Figure F-6 1T Keyboard
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F.7

F.8

F-4

Scandinavian (SC) Keyboard
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Figure F-7 SC Keyboard
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Swiss-German (SL) Keyboard
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Figure F-8 S Keyboard



F.9 Canadian (Specialized) Keyboard
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Figure F-9 Canadian Keyboard

F.10 Keycap Number Keyboard
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Appendix G Wiring Diagrams

G.1 Printer Wraparound Connector

(9) +PD7 (15) —-ERROR

(8) +PD6 (14) —AUTFD

(7) +PD5 (13) +SELECT

(6) +PD4 (16) —PINIT

(5) +PD3 (1) -STROBE
(10) —ACK

(4) +PD2 (12) +PE

(3) +PD1 (17) -SLIN

(2) +PDO (11) +BUSY

Figure G-1 Printer Wraparound Connector

G.2 RS-232-C Wraparound Connector

(3) TD (2) RD

(7) RTS | (8) CTS
(1) CD

(4) DTR (6) DSR
| (9) RI

Figure G-2 RS-232-C Wraparound Connector

G.3 RS-232-C Direct Cable (9-Pin to 9-Pin)

(3) TD (2) RD
(4) DTR (6) DSR
(8) CTS
(9) RI
(7) RTS (1) CD
(5) GND (5) GND
(2) RD (3) TD
(1) CD (7) RTS
Ee; DSR (4) DTR
8) CTS
(9) RI

Figure G-3 RS232-C Direct Cable (9-pin to 9-pin)



G4 RS-232-C Direct Cable (9-Pin to 25-Pin)

(1) CD (4) RTS
(2) RD (2) TD
(3) TD (3) RD
(4) DTR (5) CTS

(6) DSR

(22) RI
(5) GND (7) GND
(7) RTS (8) CD
Eg; gig (20) DTR
(9) RI

Figure G-4 RS-232-C Direct Cable (9-pin to 25-pin)
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