MCDEL: T1600 Backl it

1.1 CGENERAL

The Toshi ba T1600 is one of the lightest portable conputers avail able
of fering high technol ogy, high speed, excellent legibility, |BMPC AT
conpatibility and battery machine. The T1600's operating systemis
used the M5-DCS version 3.30 and a powerful 80C286-12 m croprocessor
whi ch has 16-bit data width on the data bus line. The nenory capacity
i s one negabyte as standard. The system can be add one or two 2-
nmegabyte nenory cards, thus the systemcan be had up to 5 nmegabytes
of RAM The internal 3.5-inch HDD (hard disk drive) has capacity of
20 megabytes. The internal 3.5-inch FDD (floppy disk drive) supports
1. 44- megabyt e 2HD (doubl e- sided, high-density, double-track) and
720- ki | obyte 2DD (doubl e-si ded, doubl e-density, doubl e-track) disks.
The keyboard is conpatible with | BMenhanced keyboard whi ch has 86 or
88 keys. A backlit LCD (liquid crystal display) cones wth your
T1600. It can be replace this display with optional light reflecting
LCD. The screen supports 640 by 400 pixels with TEGA (Toshi ba
enhanced graphi cs adapter) graphics and a 16-1evel gray scale. The
power supply systemis conposed of AC adapter, batteries, and one
board whi ch has two m croprocessor. The T1600 provi des connecti ng
ports with the optional devices at the rear panel of the system
There are one external drive port, one parallel printer port, two
serial ports, one R@& port, and one keypad port. Also, it provides

t he expansion slot for Toshi ba-size card.

Figure 1-1 T1600 System Unit

MCDEL: T1600 Backl it

Page 1-2
1.2 SYSTEMWUN T
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The T1600 has CPU board, system board, and nmenory board in the system
whi ch are conposed of the foll ow ng conponents:

CPU board
* Central processing unit : CPU (80C286-12)

The CPU is a 16-bit m croprocessor operated at
12MEz or 6MHz cl ock speed.

* Nuneric data processor socket : NDP (80C287)

T1600 provi des the 40-pin socket (DI P type) for



NDP.
* Gate arrays :

The following gate arrays are nmounted in the CPU
boar d.

* Address driver gate array : ADDRV-GA (100 pin)
* Menory controller gate array : MEMG GA (100 pin)

Syst em board
* Supper Integration : SI (W778)

The Sl is stored the fol |l owi ng conponents :

Direct Menory Access x2 : DVA (82C37)

Programmabl e interrupt controller x2 : PIC
(82C59)

Timer x1 : TIM (82C54)

Fl oppy disk controller xlI : (TC8565)

Uni versal acyncronus receive transmtter : UART
(TC8570)

* Variable frequency oscillator: VFO (TC3568AF)
The VFO chip is used for FDD control | ogic.
* Real time clock: RTC (146818AF)
The RTC has nenory in this chip which keeps the
date, time and systemconfiguration by RTC
battery.
* Asynchronus communi cation el erent : ACE (USOC5F)
* Keyboard controller : KBC (80C42 and 80C50)
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* Menories :
Backup RAM 32 Kbyt es
This backup RAMis stored the data of the
resune feature.
BICS ROM 96 Kbytes
This BICS ROMis prograned systemBI G5 and
AGS BI G5 prograns
Vi deo RAM 256 Kbyt es
* (ate arrays :
Bus controller gate array: BUSC GA (100 pin)
Bus driver gate array: BUSD- GA (100 pin)
I/ O decorder gate array: |CDEGC GA (48 pin)
Display controller gate array: D SG GA (144 pin)
Memory board

This menory board is mounted the 1 Myte of RAM whi ch
are used such as working nenory, Hard RAM Virtual



di sk.

MCDEL: T1600 Backl it

Page 1-5
1.3 3.5-1NCH FLCPPY D SK DRI VE
The 3.5-inch internal FDD (floppy disk drive) is a high performance,
reliable, and thin drive that supports 720- kbyte (formatted) 2DD and
1.44-Myte (formatted) 3.5-inch floppy disk. The FDD is shown in
figure 1-3 and its specifications are described in table 1-1.
Figure 1-3 3.5-inch FDD

Tabl e 1-13.5-inch FDD Specifications

| TEM SPECI FI CATI ONS
2-Myte node 1-Myte node

Storage Capacity ( Kbyt es)
Unf or nat t ed 2,000 1, 000
For nat t ed 1, 440 720
Nunber of Heads 2 2
Number of Cylinders 80 80
Access Tinme (rs)
1 Track Access 3 3
Aver age 94 94
Head Settling Tine 15 15
Recording Density 135 135
(bit per inch)
Data Transfer Rate 500 250
(K bytes per second)
Rot ati onal Speed 300 300
(revol utions per mnute)
Recor di ng Met hod MM (Modi fi ed Frequency

Modul at i on)
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1.4 3.5-1NCH HARD D SK DRI VE

The 20-Myte (formatted) HDD (hard disk drive) is a random
access type storage device. It is equipped wth non-renoval
3.5-inch magnetic disks and mni- w nchester type magnetic
heads. The HDD is shown in figure 1-4 and its specifications
are described in table 1-2.



Figure 1-4 3.5-inch HDD
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Table 1-2 3.5-inch HDD Specifications

| TEM

Storaqge Capacity: Formatted
Number of Disks
Data Surfaces
Dat a Heads
Tracks per Surface
Track Capacity: Formatted
Sectors per Track

Physi cal sectors

User sectors
Access tinme

Track to Track

Aver age

Maxi mum
Rot ati on Speed
Data Transfer Rate:

To/ From Medi a
Second

To/ From Buf f er
Start Time (0-3575RPM): Typi cal

(0 RPM READY) :

Stop Tine: Typica
Maxi mum
I nterl eave
Recor di ng Met hod
code

Li mt ed)
Recording Density (ID)
per inch

Junper straps

Typi ca

SPECQ FI CATI ONS

21.4 Mytes

1

2

2

636

1150 tracks per inch

34 bytes per sector
33 bytes per sector

8 ns

27 s

50 ns

3575 rpm (+1%
1.25 Moytes per

4 Mytes per second

5 seconds

Maxi mum 10 seconds
7 seconds

Maxi mum 15 seconds
5 seconds
10 seconds
31
2-7 RLL

(Run Lengt h

The hard disk drive has three junper straps which are

| ocated on the hard di sk contro

Tabl e 1-3 HDD Junper Strap Status

Type E5
Single drive Short
Two drive, master Open
Two drive, slave Open
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boar d.

21,594 bits
E6 E7
Open Short
Shor t Shor t
Short pen



1.5 KEYBOARD

The 86 or 88-keyboard is nounted on the systemunit. The
86-key is for USA version and 88-key is for Europe version.
The keyboard is a key-matrix with one of the 86 or 88 keys
at each vertex.

The keyboard is connected to the keyboard controller on the
system board through a 22-pin flat cable. The keyboard

| ayout of the UK versionis shown in figure 1-5.

QG her keyboard | ayout is described in appendi x C

Figure 1-5 Keyboard
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1.6 BACKLIT LI QU D CRYSTAL DI SPLAY

The backlit liquid crystal display (LCD) is conposed of a
LCD nodul e, EL panel and EL power supply board. The backl it
LCDis an LCD illumnated fromthe rear. Thus, the you can
read its clear display even in poor light condition. It

recei ves vertical and horizontal synchronizing signals, four
bit data signals, and shift clock for data transm ssion. All
signals are TTL |l evel conpatible. The specifications are
described in table 1-4.

The backlit LCD has 16-1evel of gray scale and the display
quality can be adjusted by contrast and brightness controls.
The backlit LCDis shown in figure 1-6.

Figure 1-6 Backlit LCD

Table 1-4 Backlit LCD Specifications

0.32 (W X 0.32
0.35 (W X 0.35

232.0 (W X 148.0

| TEM SPEC! FI CATI ONS
Number of Dots (dot s) 640 X 400
Dot D nmensi on ( mu)
H
Dot Pitch (mm
(H_
Di splay Area (mm
(H
Cont r ast Approx. 1 : 4
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1.7 PONER SUPPLY BQARD

The power supply board supplies dc 5, 12, -22, and -9 volts
to all the conponents in the system

It is an intelligent power supply using two microprocessors
and it contains the follow ng functions.

More accurate |ow battery detection.

Cal cul ati ons of remaining battery capacity.

Over charge protection for battery.

Over voltage and over current protection for DC outputs.
Over voltage protection for DC input fromAC adapter.
Control of DC output reguration

oukwNE

Qutput rating is as follow ng table.
Fi gure 1-7 Power Supply Board

Tabl e 1-5 Power Supply Board CQutput Rating

REGULATI ON VAX.
FUNCTI ON DC VOLTAGE TOLERANCE(% CURRENT
System | ogi ¢, FDD
HDC, HDD +5 +-5 1850mA
HDD | ogi c +5 +5 350mA
Backup RAM +5 +5 200mA
LCD VEE -22 +-5 10mA
RS232C, Modem 1O sl ot +12 +- 10 40mA
RS232C, Modem 10-sl ot -9 +- 10 40mA
Backlit EL +12 +- 10 400mA
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2.1 GENERAL

The probl emisol ati on procedures described in part 2 are
used to isolate defective FRUs (field replaceable units).
The FRUs covered are:

Power supply unit
Syst em board

CPU board

Menmory board

FDD

HDD

Keyboar d

Di spl ay

ONoORWNE

Detai | ed repl acement procedures instructions are descri bed
in part 4 and test program operations are described in part 3.

The following itens are necessary for inplementing the



probl emi sol ati on procedures.

T1600 di agnosti cs di sk

Phillips head screwdriver

Wrk disk (for FDD testing)

A eaning disk kit (for FDD testing)
Printer port LED

RS-232-C, printer waparound connectors

oukhwnE

The problemisolation flowhart described in section 2.2 can
be used to determ ne which isolation procedures are
necessary to isolate a T1600 probl em
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2.2 PROBLEM | SCLATI ON FLONCHART

The flowchart in figure 2-1 is used as a guide for

determ ning which FRU is defective. Please confirmthe

foll owi ngs before performng the fl owchart procedures.

1. No disk is in the FDD

2. Al optional equiprents are di sconnect ed.

3. M5-DGC5 has been installed in drive C before a troubl e happens.
Page 2-2

Figure 2-1 ProblemlIsolation Fl owchart
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Figure 2-1 (cont.) Problemlsol ati on Fl owchart

If the diagnostics program cannot detect any error, it nay
be an intermttent error. Running test is required to check
a conputer for a while.
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1. If an error is detected on the systemtest, nenory
test, display test, ASYNC test, printer test, or rea
timer test, performthe systemboard isolation
procedures in section 2.4.

2. If an error is detected on the hard disk test, perform
the HDD probl emisol ati on procedures in section 2.6.

3. If an error is detected on the keyboard test, perform
the keyboard problemisolation procedures in section
2.7.

4. If an error is detected on the floppy disk test,



performthe FDD probl emisol ati on procedures in section
2.5.
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2.3 PONER SUPPLY PRCBLEM | SOLATI ON PROCEDURES

This section describes how to determ ne whether or not the
power supply board is defective. Start with PROCEDURE 1 and
continue with other procedures as instructed. The procedures
described in this section are:

PROCEDURE 1 DC I N i ndi cat or check
PROCEDURE 2 Connector check

PROCEDURE 1
DC I N i ndi cat or check

This indicator lights red if power is supplied fromAC
adapter to the T1600 when you connect the AC adapter's to
T1600 and a wall outlet. If the AC adapter's output voltage
i s abnornal or the power supply board mal functions, the

i ndi cator |abeled "DC IN' flashes red.

If the DCIN indicator flashes red or does not gl ow when
connecting the AC adapter to the conputer, check the
follow ng itens.

Check 1 Unpl ug the AC adapter fromthe wall outlet and the
conputer, then renove the both battery packs.
Plug the AC adapter into the conputer, then the
wal | outlet and power on the conputer.

If still its phenonmenon remains, performthe check 2.
Check 2 The AC adapter may be danaged. Repl ace a new AC
adapter. If still its phenonenon remains, perform

t he PROCEDURE 2.
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PROCEDURE 2
Connect or check

The power supply board is connected to the other unit by

sone cabl es. These cabl es nay be di sconnected fromthe power
supply board. D sassenble the T1600 systemunit for checking
these cabl es. Disassenbl e procedures is described in part 4.

Check 1 Check that the followi ng cables are connected to
power supply board correctly.
o Bus interface connector -------- > PJ2

o Two nain battery connector ------ > PJ3, PJ4



NOTE: (ne connector having red cabl es have to
connect to the PJ4 | abel ed "RED' on the power
suppl y board.

0 Sub battery connector ------- > PJ5
o DC IN indicator connector ------ > PJ6

If these cabl es are di sconnected, connect them
Try again the normal operation. If the phenomenon
remai ns, performthe check 2.

Check 2 The power supply board nay be damaged. Repl ace a
new power supply board. If still its phenonenon
remains, the other unit nmay be damaged.
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2.4 SYSTEM CPU MEMCRY BOARD PROBLEM | SCLATI ON PRCCEDURES

This section describes how to determ ne whether or not the
systemboard is defective. Start with PROCEDURE 1 and
continue with other procedures as instructed. The
procedures described in this section are:

PROCEDURE 1: Message check
PROCEDURE 2: Printer port LED check
PROCEDURE 3: Test program check

PROCEDURE 1
Message check

After power on, the systemperforns initial reliability test
(I'RT) which programis stored in BICS ROM on the system
board. If the error nessage appears, performthe check 1. If
no di spl ayed on the screen, performthe PROCEDURE 2

Check 1 If the followi ng error nmessage appears on the
screen, press any key. This programconfirmns the
current system configuration and the configuration
stored to RTC nenory. If it is different, the
foll owi ng nessage will appear. You can easily set
the current configuration in the RTC nenory by
pressing any key. If another error nessage
appears, performcheck 2.

*** Error in CMX5. Bad Battery ***
Check system Then press any key ......

*** Error in OMX. Bad check sum ***
Check system Then press any key ......



*** Error in OMX5. Bad nenory configuration ***
Check system Then press any key ......

*** Error in OMX6. Bad tine function ***
Check system Then press any key ......

Check 2 If the foll owi ng message appears, press any key.
At this time the resuned data will be erased. If
anot her error nessage appears, performcheck 3.

WARNI NG RESUME FAI LURE.
PRESS ANY KEY TO CONTI NUE.
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Check 3 The I RT programtests the CPU board, menory board,
and systemboard. If an error occurs on the IRT
program the error message appears on the screen.
If the followi ng error nmessage or none appears,
per f or m PROCEDURE 3.

ERROR | NTERRUPT CONTROLLER #1
ERROR | NTERRUPT CONTROLLER #2

MEMCRY VER FY ERROR AT xXXX: XXXX FOUND XXXX
EXPECTED xxxX

ERROR | NTERRUPTS AND STUCK NM
ERROR PROTECT MODE
ERROR PROCESSOR EXCEPTI ONAL | NTERRUPT

If the foll owi ng message appears on the screen,
performthe FDD probl emisol ati on procedures.

*** FDD Ais not installed ***
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PROCEDURE 2
Printer port LED check

The printer port LED inforns the | RT program status and
error status as a hexadeci nal val ue after power on the
system Connect the printer port LED to the printer port.
After power on, read the LED status fromleft to right.

If the final LED status is AAH performthe PROCEDURE 3.

If the final LED status matches any of the error status code
or nornmal status code value in the table 2-1, repl ace the
CPU board, menory board, or systemboard as indicated as

fol | ows.

1. If one of the 81H 87H A3H or AG6H is indicated on the
printer port LED, replace the CPU board. If the error
code still appears, systemboard or nenory board nay be
danaged.

2. If one of the 95H 9FH, or A5H is indicated on the



printer port LED, replace the nenory board. If the

error code still appears, systemboard or CPU board may
be damaged.
3. If an error code other than the above is indicated on
the printer port LED, replace the systemboard. If the
error code still appears, CPU board or nenory board may
be danmaged.
Table 2-1 Normal Status and Error Status
of the Printer Port LED
Nor mal Error Meani ng Process
status status
01H 81H CPU test 1 (flag test) hal t
02H 82H KBI C | BF/ CBF test, hal t
Video initialization
03H 83H KBI C | BF test hal t
(0AAH command)
04H 84H KBl C OBF test (55H check) hal t
O5H Reser ved
06H LSl initialization conti nue
(DVA, PIT, PIC RTQ
07H 87H CPU test 2 (registers) hal t
08H RTC initialization conti nue
(register B)
O09H 89H ROM checksum t est ( 64KB) hal t
O0AH 8AH Video initialization hal t
0BH Reser ved
oCH Reser ved
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Nor mal Error Meani ng Process
status status
ODH 8DH PIT ch2 test and its hal t
initialization
OEH Reserved
OFH 8FH CM5 RAM t est hal t
10H 90H DVA chO test hal t
11H 91H DVA chl test hal t
12H 92H DVA page regi ster test hal t
13H 93H KBSC test and hal t
its initialization
14H 94H Menmory refresh test hal t
A7H Backup RAMt est hal t
14H Protect node test hal t
15H 95H 1st 64KB RAMt est hal t
16H Interrupt vector setup conti nue
17H 97H Vi deo option test hal t
18H 98H V- RAM t est hal t
19H 99H PIC chl test 3 beeps
conti nue
ERRCR | NTERRUPT OCONTRCLLER #1 nessage appears.
1AH PI C ch2 test 3 beeps
conti nue
ERRCR | NTERRUPT OONTRCLLER #2 nessage appears.
1BH CMXS battery test 1 beep



key wait
*** Brror in CMOS. Bad Battery ***
Check system Then press any key ....
nessage appears.

1CH Reser ved conti nue
1DH 9DH Set up RAM si ze conti nue
from CMXS (413H)
1EH 9EH Si ze conventional RAM conti nue
1FH 9FH Conventi onal RAMt est 3 beeps
conti nue

MEMORY VER FY ERROR AT XXXX: XXXX
FOUND xxxx EXPECTED xxxx message appears.

20H AOH PIC #1, #2 test conti nue
21H AlH NM check conti nue
22H A2H Interrupt process test 3 beeps
(1 NT8) conti nue
ERRCR | NTERRUPT AND STUCK NM nessage appears.
23H A3H Protect node test beeps
onti nue
ERRCR PROTECT MCDE nessage appears.
24H A4H Si ze extended RAM
conti nue
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Nor mal Error Meani ng Process
status status
25H A5H Conventi onal & extended 3 beeps
RAM t est conti nue

MEMORY VERI FY ERRCOR AT XXXX: XXXX
FOND xxxx EXPECTED xxxx message appears.
26H A6H Prot ect node exception 3 beeps
t est conti nue
ERRCR PROCESSCR EXCEPTI ONAL | NTERRUPT
nessage appears.

NOTE: If the error occurs on the 19H to 24H nornal status,
printer port LED status does not halt. Error message remains
on the screen, and when the IRT programis fi nni shed, these
error nessages are di sappeared.
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PROCEDURE 3
Test program check

The test program has several prograns for testing the system
board, nenory board, and CPU board which is stored in T1600
di agnostics disk. Performthe following test. Detail
operation is described in part 3.

System t est
Menory test

Di spl ay test
Printer test
ASYNC t est

Real tinmer test

If an error is detected during the above tests, replace the
CPU board, menory board, or systemboard as indicated as



fol | owns.

1. If an error is detected during the systemtest, replace
the systemboard. If still the error is detected,
system board or nenory board may be damaged.

2. If an error is detected during the nenory test, replace
the menmory test. If still the error is detected, system
board or CPU board may be danaged.

3. If an error is detected during the display, printer
ASYNC, or real timer test, replace the systemboard. If
still the error is detected, CPU board or menory board

may be damaged.
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2.5 FLOPPY DI SK DRI VE PRCBLEM | SOLATI ON PROCEDURES

This section describes how to determ ne whether or not the
floppy disk drive is defective. Start with PROCEDURE 1 and
continue with other procedures as instructed. The
procedures described in this section are:

PROCEDURE 1: Format check
PROCEDURE 2: Test program check
PROCEDURE 3: Connector check

PROCEDURE 1
Format check

Prepare the new fl oppy disk, the format it using M5-DOS FORVAT conmand.
If the floppy disk is not formated, check the follow ng itens.

Check 1 Check that the FDD indicator lights. If it does
not light, performthe PROCEDURE 3. If it lights,
perform check 2.

Check 2 Check that the Ms-DOS FCRVAT command i s used
correctly.
When medi a type is 2DD, use the FCORVAT/ 3 command.
When nedia type is 2HD, use the FORMAT conmand.
I f FORVAT command is used correctly, performthe
check 3. If FORVAT command is not used correctly,

try again. If still the phenomenon remains, perform
the check 3.

Check 3 Performthe head cl eaning by cleaning kit of the
3.5-inch FDD. If still remains, performthe

PROCEDURE 2.
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PROCEDURE 2
Test program check

The FDD test programis stored the T1600 di agnostics disk.
After run the M5-DCS using hard di sk, |oad the diagnostic
program Detail operation is described in part 3.

Prepare the formatted floppy di sk, then performthe FDD
test. The error code and status is described in table 2-2.
If the error occurs, performthe check 1.

Tabl e 2-2 FDD Error code and St at us

CCDE STATUS
01 Bad Conmmand
02 Address Mark Not Found
03 Wite Protected
04 Record Not Found
06 Medi a Renoved On Dual Attach Card
08 DVA Overrun Error
09 DVA Boundary Error
10 CRC Error
20 FDC Error
40 Seek Error
60 FDD Not Drive
80 Time Qut Error (Not Ready)
EE Wite Buffer Error
Check 1 If the "Wite protected" message appears, renove

the wite protect by noving the wite protect tab.
If the another error nessage appear, performthe

check 2.
Check 2 Check that the floppy disk is formatted correctly.
If it correctly, performthe PROCEDURE 3.
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PROCEDURE 3

Connect or check

The FDD is connected to the system board by one cabl e.

Di sassenbl e the systemunit for checking the FDD cabl e.
Detail procedures is described in part 4. If it is not
connected, connect it to the systemboard. If it is
connected to the systemboard correctly, perforns check 1.

o FDD I/F connector ----------------------- > PJ5

Check 1 The FDD may be damaged. Replace the FDD to a new
FDD, then check the PROCEDURE 1 and 2. If still
the error occurs, the systemboard (floppy disk
controller or other controller) may be defective.
Repl ace the system board.
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2.6 HARD D SK DRI VE PRCBLEM | SOLATI ON PROCEDURES

This section describes how to determ ne whether or not the
hard disk drive is defective. Start with PROCEDURE 1 and
continue with other procedures as instructed. The
procedures described in this section are:

PROCEDURE 1: Logical format check
PROCEDURE 2: Test program check
PROCEDURE 3: Connector check

CAUTI ON' The contents of the hard disk will be erased when
performthe HDD probl emisol ati on procedures. Before
performng isolation, transfer the contents of the hard di sk
to floppy disks. This can be done with the Ms-DOS BACKUP
command. (See the M5-DCS nanual for details.)

PROCEDURE 1
Logi cal format check

Usi ng the M5-DCS systemdi sk, nmake partition of the hard
disk by entering the FD SK command, then format the hard

di sk by entering the FORVAT command. At this time use/s
switch to transfer the system program

If normal operation is restored, the HOD is normal.

If normal operation is not restored, performthe PROCEDURE 2.
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PROCEDURE 2
Test program check

The HDD test programis stored in T1600 D agnostics disk.
Performthe all HDD test. Detail operation is described in part 3.
If the error is detected during the HDD test, an error code

and status will be displayed; performthe PROCEDURE 3. The

error code and status are described in table 2-3

If no error is generated, HDD is normal.

Table 2-3 HDOD Error Status

CCDE STATUS

01 Bad command error
02 Bad address mark
04 Record not found
05 HDC not reset

07 Drive not initialize
09 DMAboundary error
OA Bad sector error
0B Bad sector error
10 ECC error

11 ECC recover enabl e

20 HDC error



40 Seek error

80 Ti me out error
AA Drive not ready
BB Undef i ned
cC Wite fault
EO Status error
FO Not sense error (HW code=FF)
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PROCEDURE 3

Connect or check

The HDD is connected to the HDD adapter board by two
connectors whi ch are power connector and signal connector.
The signal cable is connected to the system board through
the HDD adapter board. D sassenble the systemunit for
checking the HDD cabl es. Detail procedures is described in
part 4. If it is not connected, connect themto the system
board. If it is connected to the systemboard correctly,
perform check 1.

Check 1 The HDC has junper which is |ocated bottom
si de of
the HDD. Check that the junper status is

correctly. The correct junper setting is
descri bed

as foll ows.
E5 ....... > short
E6 ....... > open
E7 ....... > short
If the junper setting is not correctly, set the
junper to correct setting.
If the junper setting is correctly, performthe
check 2.

Check 2 The HDD and HDC may be damaged. Repl ace the

unit to a new HDD unit, then check the
PROCEDURE 1

and 2. If still the error occurs, performthe
check 3.

Check 3 The HDD adapter board nay be damaged. Repl ace
t he
HDD adapter board to a new HDD adapter board.

If still the error occurs, systemboard may be
damaged.
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2.7 KEYBOARD PRCBLEM | SOLATI ON PROCEDURES



This section describes how to deternm ne whether or not the
keyboard is defective. Start with PROCEDURE 1 and conti nue
with other procedures as instructed. The procedures
described in this section are:

PROCEDURE 1: Test program check
PROCEDURE 2: Connect or check

PROCEDURE 1
Test program check

The keyboard test programis stored in T1600 di agnostics

di sk. Performthe test program Details operation is

described in part 3. If the error occurs, performthe

PROCEDURE 2. If the error does not occur, the keyboard is nornal.

PROCEDURE 2
Connect or check

The keyboard is connected to the systemboard by one 22-pin
flat cable. D sassenble the systemunit for checking the
keyboard cable. Detail procedures is described in part 4. If
it is not connected, connect it. If it connected correctly,
check 1.

0 Keyboard I/F connector ------- > PJ1
Check 1 The keyboard nay be damaged. Repl ace the keyboard
to a new keyboard, then check the PROCEDURE 1. If
still error occurs, the keyboard controller on the

system board nay be damaged
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2.8 D SPLAY PRCBLEM | SCLATI ON PROCEDURES

This section describes how to determ ne whether or not the
DI SPLAY is defective. Start with PROCEDURE 1 and conti nue
with other procedures as instructed. The procedures
described in this section are:

PROCEDURE 1: Brightness and contrast vol ume check

PROCEDURE 2: Test program check

PROCEDURE 3: Connect or check

PROCEDURE 4: Repl acenent check

PROCEDURE 1
Bri ght ness and contrast vol ume check



The system has brightness and contrast dials on the display.
Using the two dials to fine tune the display screen to your
satisfaction. If the brightness does not change, EL el erment
may be lifetime. Replace the EL panel. If the character
I'ight does not change, performthe PROCEDURE 2.

If brightness and contrast of the display change, perform

t he PROCEDURE 2.

PROCEDURE 2
Test program check

Usi ng T1600 di agnostics disk, performthe display test. The

di splay test checks the display controller on the system board.

If the error is detected, performthe PROCEDURE 3. If the
error is not detected, the display is normal.

PROCEDURE 3
Connect or check

The display unit has LCD nodul e, EL power supply board, and
vol ume board. The LCD nodul e are connected to the EL power
supply board, volume board, and system board by connect or

Di sassenbl e the display unit for checki ng these connector
Detail procedures are described in part 4.

If these connector are not connected, connect them If these
connector are connected, performthe PROCEDURE 4.

PROCEDURE 4
Repl acenent check

Repl ace the EL power supply board, then performthe nornal

operation. If still the phenonmenon renains, replace the LCD
modul e. If still the phenormenon remai ns, system board may be
danaged.
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3.1 CGENERAL

This part explains test and di agnostics prograns. That checks the

functions of all hardware nodul es of the T1600.

There are 17 prograns grouped into two modul es: the service
program nodul e (DI AGNOCSTI CS MENU) and test program nodul e
(DI AGNCSTI C TEST MENU) .

The service program nodul e i s conposed of 6 tasks:

HARD DI SK FORVAT
HEAD CLEAN NG

LGG UTI LI TI ES
RUNNI NG TEST

FDD UTI LI TI ES
SYSTEM CONFI GURATI ON

oukhwnE

The test program nodul e i s conposed of 11 tests:



SYSTEM TEST
MEMORY TEST
KEYBQARD TEST
D SPLAY TEST
FLOPPY DI SK TEST
PRI NTER TEST
ASYNC TEST

HARD DI SK TEST
REAL TI MER TEST
NDP TEST
EXPANS|I ON TEST

POOOONOOR~WNE

ol

The followi ng itens are necessary for carrying out the test and
di agnosti c prograns.

T1600 di agnostics di sk

M5- DCS syst em di sk

Formatted work di sk (For FDD test)

O eaning disk kit (For read cl eaning)
Printer waparound connect or

(For printer waparound test)

RS- 232- C w apar ound connect or

(For ASYNC wr aparound test)

ohwnPE

o

Servi ce personnel can use these prograns to isolate probl ens by
sel ecting the appropriate program and operati on procedures
descri bed in section 3.2
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3. 2 OPERATI ONS

1. After run the M5-DCS, insert the diagnostics disk in the
fl oppy di sk drive.

2. Type in TESTCEL6, then press Enter.

3. The follow ng display will appear:

TOSH BA personal conputer T1600 DI AGNGCSTI CS
Version X XX (G copyright TCSH BA Corp. 1988

DI AGNCSTI CS MENU:

- DI AGNGCSTI C TEST
- HARD D SK FORVAT

- HEAD CLEAN NG

LGG UTI LI TI ES

- RUNNI NG TEST

- FDD UTILITIES

- SYSTEM CONFI GURATI ON

co~NOoOUThwN —
1



9 - EXIT TO M5 DCB
PRESS [1] - [9] KEY

Detai | ed expl anati ons of the service prograns and the
operations are given in section 3.17 to 3.24.

NOTE: To stop the test program
(1) During keyboard operation, press Grl + C
(2) Wiile running the test program press Qrl + Break
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4. Type in 1, then press Enter and the follow ng display wll
appear :

TOSH BA personal conputer T1600 DI AGNCSTI CS
version X. XX (C copyright TCSH BA Corp. 1988
DI AGNCSTI C TEST MENU:
1 - SYSTEM TEST
2 - MEMORY TEST
3 - KEYBOARD TEST
4 - DI SPLAY TEST
5 - FLOPPY DI SK TEST
6 - PRI NTER TEST
7 - ASYNC TEST
8 - HARD Dl SK TEST
9 - REAL TI MER TEST
10 - NDP TEST
11 - EXPANSI ON TEST
88 - FDD & HDD ERRCR RETRY COUNT SET
99 - EXIT TO DI AGNCSTI CS MENU

PRESS [1] - [9] KEY

Nunbers, 1 to 11 are diagnostic tests.

Nunber 88 is for setting the floppy disk drive and hard di sk
drive error retry count.

Nunber 99 is for returning to the D AGNCSTI C MENU.

Wien sel ecting the floppy disk test or hard disk test,

speci al sub-nmessages wi || appear, as described in sections

3.8 and 3. 11.
5. After typing in a test nunber (1 to 11) of the D AGNCSTIC
TEST MENU, pressing Enter displays as follows:
TEST NAME XXXXXXX
SUB TEST XX ERROR COUNT @ XXXXX
PASS OOUNT : XXXXX READ DATA i XX
WR TE DATA : XX STATUS i XXX
ADDRESS DOXOKXXX
SUB- TESTMENU:

01 - ROM CHECKSUM
02 - HWstatus
99 - Exit to D AGNCSTI C TEST MENU

SELECT SUB- TEST NUMBER ?

The screen shown above, for exanpl e, appears when you type 1
and Enter.
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6. Select a subtest. Type in the subtest nunber, then press
Enter. The foll owi ng nessage w |l appear

TEST LOOP (1: YES/ 2: NO) ?

NOTE: |f you sel ect KEYBOARD TEST, this nessage will not
appear .

If you select YES (by typing in 1, then pressing Enter):
Each tine a test cycle ends, it increments the pass counter
by one and repeats the test cycle.

If you select NO (by typing in 2, then pressing Enter):

At the end of a test cycle, the test execution is tern nated
and you exit to the subtest nmenu

7. Type in i or 2, then press Enter. The foll owi ng nessage
will
appear :
ERRCR STCP (i:YES/2:NO ?
If you select YES (by typing in 1, then pressing Enter):
When an error occurs, the error status is displayed and
execution of the test programstops and the operation guide
is displayed on the right side of the display screen
If you select NO (by typing in 2, then pressing Enter):
When an error occurs, the error status is displayed then the
error counter is incremented by one and you go to the next
test.
8. Type in 1 or 2, then press Enter and the test programwil |
run. Each subtest is described in section 3.3.
9. When an error occurs during the test program the foll ow ng
nmessage will appear: (if you answer YES for ERRCR STCP question,)
ERRCR STATUS NAME [[ HALT CPERATION ]]
1: Test End
2: Conti nue
3: Retry

1: Terminates the test programexecution and exits to
the subtest menu

2: Continues the test.

3: Retries the test.

The error code and error status names are described in
section 3.15.
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3. 3 SUBTEST NAMES

Table 3-1 lists the subtest of each test program

TABLE 3-1 Subtest Nanes and Execution Tine

No. TEST NAME SUBTEST
(s)

1 SYSTEM

2 MEMORY
(107)

3 KEYBQARD

4 DI SPLAY

5 FDD
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No.

SUBTEST | TEM

ROM checksum

HW st at us

RAM const ant dat a

RAM address pattern data
RAM r ef resh

Prot ect ed node (4MB)

Ext ended nenory
Backup nenory

RAM on Bl G5
H RAM
LI N EM5 node

Pressed key di spl ay
Pressed key code di spl ay
VRAM read/wite
Character attributes
Char act er set

80*25 Character display
@ aphi cs di spl ay

(color set 0/1)

640* 200 G aphi cs di spl ay
(nmode 6, B

640*400 G aphi cs di spl ay
(node 10, 74, 75)

Di spl ay page

"H' pattern display

LED & Font change
Sequential read
Sequential read/wite
Random addr ess/ dat a
Wite specified address
Read specified address

TABLE 3-1 Subtest Names and Execution Tinme (Continued)

NO TEST NAME
TI ME(S)
01
110
6 PRI NTER 02

SUBTEST NO

SUBTEST | TEM
Rippl e pattern

Functi on

Wap around

Wap around (channel #1)
Wap around (channel #2)
Point to point (send)
Point to point (receive)
Card nodem | oopback
Card nodemon-1ine test
D al tester test
Interrupt test (IR, 3,

16
15

104
168
25



227

272

270

125

219

11

REAL TI MER

EXPANS| ON
UNIT
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3.4 SYSTEM TEST

Subt est 01

Subt est 02

01

02

ROM checksum

Sequential read

Addr ess uni queness
1. Forward sequenti al

2. Reverse
3. Random

Random addr ess/ dat a
Coss talk & peak shift

Wite/read/ conpare (CE)
Wite specified address
Read specified address
ECC circuit (CE cylinder)
Sequential wite

WR-C specified address

Real tine test

Real tinme carry test

NDP t est

Box wrap around test

Box nono vi deo ramtest
Wap around test (16bit bus)

This test perforns the ROM checksumtest on the
syst em board.

(Test extent

H W st at us

FOOOOH - FFFFFH 64KB)

This test reads the system hardware status, then
di spl ays the status as shown bel ow Press Enter
toreturn to the systemtest's SUB TEST MENU.
Tabl e 3-2 describes the hardware status bits.

If you want to return to the SYSTEM TEST nenu,
press Enter.

H W st atu

D spl ay node
CPU cl ock
Medi a type
FDD type

S

76543210
10101100

| nt er nal
12mMiz
2HD

2MB

N R



Bit2 --- Drive A/B = Ext. =B
Bitl --- External FDD = OFF
BitO --- Internal FDD = 2MB

TABLE 3-2 Hardware Status Bit

Items H W St at us 1
0
Bit7 Di spl ay node I nt er nal
Ext er nal
Bit6 CPU cl ock 6MHz
12M+z
Bit5 Medi a type 1.0MB
2MB
Bit4 FDD type iMB
2MB
Bit3 Reser ved
Bit2 Drive A/B Ext. =B Ext .
=A
Bitl Ext ernal FDD ON
OFF
BitO I nternal FDD 1MB
2MB
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3.5 MEMXRY TEST
Subtest 01 RAMconstant data (in real node)

This subtest wites constant data to nenory, then
reads and conpares it with the original data.
The constant data is "FFFFH " " AAAAH "
"5555H", "0101H, " and "O0O0OO00H. "

Subt est 02 RAM address pattern data (in real
node)

This subtest creates an address pattern by XOR ng
(Exclusive- OR ng) the address segnment and address
offset, wites the address pattern into the

segnent address and the offset address, then reads
and conpares it with the original data.

Subt est 03 RAM refresh (in real node)



This subtest wites 256 bytes of constant data to
menory, then reads and conpares it with the
original data. The constant data is "AAAAH' and

" 5555H" . There is a del ay between the wite and
the read operations.

Subt est 04 Pr ot ect ed node

This subtest wites fixed data and address data to
menory (addresses 100000H to the max.) in

protected node, then reads and conpares it with
the original data.

Subt est 05 Ext ended nenory

For the nenory |located at the address 100000H
or nore, the test programwites data, reads
it back, and conpares in the nicroprocessor's
protected node. The data patterns used by

the programare one address pattern and four
constant (i.e. fixed) data patterns. Address
pattern data is a data generated by sone

| ogi cal operation with its nenory address
information. Four constant data patterns are
FFFFH, AAAAH, 5555H and 000OH

Subt est 06 Backup menory

This subtest wites constant data (FFFFH, AAAAH,
5555H 0000H) to nenory at addresses OES000H to
OEFFFFH, then reads and conpares it with the
origi nal data.
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Subt est 07 RAM on Bl G5

A register controlling the RAM on BI G5
function is checked by a wite/read/ conpare
algorithm And, the functions specified by
the register are also verified. Then, the
program conpares the copied Bl G5 code in the
RAMwi th the original code in the ROM

Subt est 08 H RAM

Regi sters controlling the Hard-RAM functi on
is checked by a wite/read/ conpare al gorithm
And, the functions specified by the registers
are al so verified. Then, the program
conpares the copied BICS code in the RAMwith
the original code in the ROM

Finally, the menory assigned as Hard-RAMi s
checked by a wite/read/ conpare al gorithm

usi ng a Hard- RAM wi ndow.

Subt est 09 LIM (in real node)

Regi sters controlling the LIMEM are



checked. Page information is witten at the
begi nni ng of each page to verify its pagi ng
function. Then, the nmenory assigned as LI M
EMS is checked by a wite/read/ conpare

al gori thmusing a LI M EMS w ndow.

MCDEL: T1600 Backl it

Page 3-10
3.6 KEYBOARD TEST
Subt est 01 Pressed key di spl ay

NOTE: Make sure the Numlock key is off. If this
key is on, the test cannot be carried out. The Fn
key is not subjected to the test.

Wien t he keyboard | ayout (as shown below) is drawn
on the display, press any key and check that the
correspondi ng key on the screen is changed to the
character "*"

Wien a key is held depressed, the display wll

bl i nk designating the auto-repeat function.

KEYBOARD TEST I N PROGRESS 30100

| F TEST OK PRESS [DEL] THEN [ ENTER] KEY
Subt est 02 Pressed key code di spl ay

When a key is pressed, its scan code, character
code, and key top name are displayed on the screen
in the fornmat shown bel ow

The Ins, Caps | ock, Num | ock, Scroll lock, At,
Crl, Left Shift, and Right Shift keys are

di spl ayed i n reverse screen when pressed.

The scan codes, character codes and key top nanes
are shown in table 3-3.

KEYBOARD TEST I N PROGRESS 30200
Scan code = XX
Char acter code = XX
Keyt op = XXXX
I ns Lock Caps Lock Num Lock Scrol | Lock
At crl Left Shift R ght Shift

PRESS [ ENTER] KEY
Page 3-11
TABLE 3-3 Scan Code, Character Code, and Key Top Names

Cap Key Lower Upper Num Lock Wth Wth



Cap
No.
9
10

11

Top Case Case Lower Upper (Crl) (At)
~ 29 60 29 TE 29 60 29 7E - *29 00
' 02 31 02 21 02 31 02 21 - 78 00
1
@ 03 32 03 40 03 32 03 40 03 00 79 00
2
# 04 33 04 23 04 33 04 23 - 7A 00
3
$ 05 34 05 24 05 34 05 24 - 7B 00
4
% 06 35 06 25 06 35 06 25 - 7C 00
5
n 07 36 07 5E 07 36 07 5E 07 1E 7D 00
6
& 08 37 08 26 08 37 08 26 - 7E 00
7
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Key  Lower Upper Num Lock Wth Wth
Top Case Case Lower Upper (Crl) (Alt)
* 09 38 09 2A 09 38 09 2A - 7F 00
8
( 0OA 39 OA 28 0A 39 OA 28 - 80 00
9
) 0B 30 OB 29 0B 30 0B 29 - 81 00
0
0C 2D 0C 5F 0C 2D 0C 5F 0C 1F 82 00
+ 0D 3D 0D 2B 0D 3D 0D 2B - 83 00
Back OE 08 OE 08 OE 08 OE 08 OE 7F *0E 00
space
Tab CF 09 OF 00 - 09 CF 00 *94 00 *A5 00
Q 10 71 10 51 10 71 10 51 10 11 10 00
w 11 77 11 57 11 77 11 57 11 17 11 00
E 12 65 12 45 12 65 12 45 12 05 12 00
R 13 72 13 52 13 72 13 52 13 12 13 00
T 14 74 14 54 14 74 14 54 14 14 14 00
Y 1579 15 59 15 79 15 59 15 19 15 00
U 16 75 16 55 16 75 16 55 16 15 16 00
I 17 69 17 49 17 69 17 49 17 09 17 00
Page 3-13
Key  Lower Upper Num Lock Wth
Top Case Case Lower Upper (Grl)
)
0 18 6F 18 4F 18 6F 18 4F 18 CF
P 19 70 19 50 19 70 19 50 19 10
{ 1A 5B 1A 7B 1A 5B 1A 7B 1A 1B
[ _
} 1B 5D 1B 7D 1B 5D 1B 7D 1B iD
3 2B 5C 2B 7C 2B 5C 2B 7C 2B 1C

*2B



Cap
No.
41
43

44

57
58

60

Cap
(Alt)

A 1E
S 1F
D 20
F 21
G 22
H 23
J 24

K 25

27
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Key

Shi ft
(R

arl
(L)

At

(L)

61 1E

73 1F

64 20

66 21

67 22

68 23

6A 24

6B 25

6C 26

3B 27

Lower
Case
28 27

1C 0D

2C 7A
2D 78
2E 63
2F 76
30 62
31 6E
32 6D
34 2E

35 2F

41 1E
53 1F
44 20
46 21
47 22
48 23
4A 24
4B 25
4C 26

3A 27

Upper
Case

28 22

1C 0D

2C 5A
2D 58
2E 43
2F 56
30 42
31 4E
32 4D
34 3E

35 3F

61

73

64

66

67

68

6A

6B

6C

3B

1E

1F

20

21

22

23

24

25

26

27

41

53

44

46

47

48

4A

4B

4C

3A

1E

1F

20

21

22

23

24

25

26

Num Lock

Lower
28 27

1C 0D

2C 7A
2D 78
2E 63
2F 76
30 62
31 6E
32 6D

34 2E

35 2F

28 22

Upper

1C 0D

2C 5A
2D 58
2E 43
2F 56
30 42
31 4E
32 4D

34 3E -

35 3F -
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Key
Top

Lower
Case

Upper
Case

Lower

Num Lock

Upper

01

13

04

06

07

08

0A

0B

0oC

Wth
(arl)

1C OA

2C 1A
2D 18
2E 03
2F 16
30 02
31 OE
32 0D

Wth
(arl)

W
(At
*28 0

*1C O

2C 00
2D 00
2E 00
2F 00
30 00
31 00
32 00
*34 00

*35 0

1E
I F
20
21
22
23
24
25
26

*27

th
)
0

0

0

Wth



61
20

62

+75
+76

+79

90

Cap

105
106
110
112
113
114
115
116
117
118
119
120
121
122
123

Cap
125
200
201

202

0 39 20 39 20 39 20 39
52 00 52 00 *92 EO *A2 00
52 EO 52 EO
53 00 53 00 *93 EO *A3 00
53 EO 53 EO
4D 00 4D 00 74 00 *9D 00
4D EO 4D EO 74 EO
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Space 39 20 39 2
At
(R
I ns 52 00 52 00
52 EO 52 EO
Del 53 00 53 00
53 EO 53 EO
4D 00 4D 00
4D EO 4D EO
Num - -
Lock
Key Lower Upper
Top Case Case
- 4A 2D 4A 2D
+ 4E 2B 4E 2B
Esc 01 1B 01 1B
F1 3B 00 54 00
F2 3C 00 55 00
F3 3D 00 56 00
F4 3E 00 57 00
F5 3F 00 58 00
F6 40 00 59 00
F7 41 00 5A 00
F8 42 00 5B 00
F9 43 00 5C 00
F10 44 00 5D 00
F11 *85 00 *87 00
F12 *86 00 *88 00
Page 3-17
Key Lower Upper
Top Case Case
Scr ol - -
Lock
Prt Sc 37 2A -
*
Sys - -
Req
Fn - -
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Num Lock Wth Wth
Lower Upper (Crl) (At)

4A 2D 4A 2D *8E 00 *4A 00

4E 2B 4E 2B *90 00 *4E 00

01 1B 01 1B 01 1B *01 00

3B 00 54 00 5E 00 68 00

3C 00 55 00 5F 00 69 00

3D 00 56 00 60 00 6A 00

3E 00 57 00 61 00 6B 00

3F 00 58 00 62 00 6C 00

40 00 59 00 63 00 6D 00

41 00 5A 00 64 00 6E 00

42 00 5B 00 65 00 6F 00

43 00 5C 00 66 00 70 00

44 00 5D 00 67 00 71 00

*85 00 *87 00 *89 00 *8B 00

*86 00 *88 00 *8A 00 *8C 00

Num Lock Wth Wth

Lower Upper (Crl) (At)
37 2A - *96 00 *37 00
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3.7 DI SPLAY TEST
Subt est 01 VRAM read/ wite

This subtest wites constant data (FFFFH, AAAAH,
5555H 0000H) and address data to video RAM (256
Kbytes), then reads the data witten and conpares
it with the original data.

Subt est 02 Character attributes
Thi s subt est checks:

Nor mal Di spl ay
Intensified D splay
Reverse D spl ay

Bl i nki ng D spl ay

For col or displays, all seven colors used (bl ue,
red, magenta, green, cyan, yellow, white) are

di spl ayed. The background and foreground col ors
can then be checked for brightness. The displ ay

bel ow appears on the screen when this test is run.
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Subt est 03 Char act er set
In this subtest the character set of its code (OOH
to FFH) is displayed in the 40 x 25 character node
as shown bel ow.
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Subt est 05 320*200 G aphi cs di spl ay
This subtest displays two of color sets for the
color display in the 320*200 dots graphi cs node
(Mbde 4 and D) as shown bel ow.
320*200 GRAPHI CS DI SPLAY: [X]
PRESS [ ENTER] KEY
Subt est 06 640* 200 G aphi cs di spl ay
This subtest displays the col or blocks for the
bl ack and white display in the 640*200 dots
graphi cs node (Mbde 6 and E) as shown bel ow.
640*200 GRAPHI CS DI SPLAY [ X
EVEN DOTS CDD DOTS
DOTS
DRI VEN DRI VEN
PRESS [ ENTER] KEY
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DRI VEN



Subt est 07 640*400 G aphi cs di spl ay
This subtest displays the color blocks for the
bl ack and white display in the 640*350 and 640 Xx
400 pi xel s graphi cs node (Mde 10/ 74) as shown
bel ow.
640* XXX GRAPH CS DI SPLAY: [ XX
EVEN DOTS CDD DOTS ALL DOTS
DRI VEN DRI VEN DRI VEN
PRESS [ ENTER] KEY
640*400 graphic display: [75]
Color 01 4586293CD7ABEF
PRESS [ ENTER] KEY
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Subt est 08 D spl ay page
This subtest confirns that the pages can be
changed in order (page O to page 7) in the 40 x 25
charact er node.

D SPLAY PACE O
0000000000000000000000000000

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0000000000000000000000000000
Subt est 09 "H' pattern display

This subtest displays H characters on the entire
screen, as shown bel ow.



HHHHHHHH A
HHHHHHHH A
HHHHHHHH A
HHHHHHHH A
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Subt est 10 LED & Font change
This subtest displays as foll ows:

[ Speed/ CRT/ Caps/ Numi Scroll LED test ]

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

(2) Press [ Fn+ Pgup ] key! ... Speed (green)
(3) Press [ Caps Lock ] key! ...Caps (on/off)

(4) Press [ Numlock ] key! ... Num (on/of f)
(5) Press [Scroll lock ] key! ...Scroll (on/off)
(6) Press [ Fn + End ] key! ...CRT (on)

(7) Press [ Fn + Hone ] key! ...CRT (off)

(8 Press [ Fn + ] key! ... FONT change test

Press [ENTER] KEY
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3.8 FLOPPY DI SK TEST
CAUTI ON Before running the floppy disk test, prepare a fornatted

wor k di sk and renove the diagnostics disk. Then insert the work
disk into the FDD. Because the contents of the floppy disk will

be erased.
CPERATI ON
1. When you sel ect the floppy disk test of the D AGNCSTIC
TSt MENU, the follow ng nessage will appear under the
DI AGNCSTI C

TEST MENU.

Test drive nunber select (1 :FDD1, 2 :FDD2,0 : FDD1&2) @

2. Select the test drive nunber, then press the Enter. The
followi ng nessage will appear.
Media in drive#l node (0:2DD, |:2D,2: 2D 2HD 2DD, 3: 2HD) @
3. Select the media type of the floppy disk to be tested,

t hen
press the Enter. The foll owi ng nessage w |l appear.

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



test.
be

t he

shows
t he
i ndi cat es

shows

CONTENTS
Subt est 01

Subt est 02

Subt est 03

Subt est 04

You can select the start track nunber of the floppy disk
When pressing the Enter only, the start track nunber will
zero. If you desire, select the start track nunber. Then
subtest menu of the floppy disk test will appear

During the floppy disk test, the nmessage shown bel ow will
appear. The ADDRESS nunber indicates that the first XX

a cylinder nunber, the third X shows a head nunber, and
| ast XX shows a sector nunber. The STATUS nunber
that the first X shows a drive nunber and the | ast XX

an error status code.

FLOPPY DI SK XXHXHKKKX
SUB- TEST o XX

PASS COUNT @ XXXXX ERRCR COUNT : XXXXX
WRI TE DATA : XX READ DATA XX
ADDRESS T XOKXXX STATUS XXX
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Sequential read

This test perforns the CRC (cyclic redundancy
check) with a continuous read operati on of all
tracks on a fl oppy disk.

2D (Doubl e-si ded, doubl e-density): Track 0 to 39.
2DD (Doubl e-si ded, doubl e-density, doubl e-track)
and 2HD (Doubl e-si ded, high-density, doubl e-
track): Track 0 to 79.

The start track can be specified at the previous
st age.

Sequential read/wite

This test wites data to all tracks (as defined
above) continuously and then reads the data out
and conpares it with the original data.
(The data pattern i s BSADADH repeat ed. )

Random addr ess/ dat a

This test wites randomdata to random address on
all tracks (as defined in subtest 01) and then
reads the data out and compares it with the

origi nal data.

Wite specified address
This test wites the specified data on the

specified address that you enter fromthe
keyboard. You can specify the test data, track



nunber, and head nunber.

Subt est 05 Read specified address
This subtest perforns read operation on the
speci fied address that you enter fromthe

keyboard. You can specify the track nunber and
head nunber.
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3.9 PRI NTER TEST

CAUTION A printer (1BMconpatible) nust be connected to the
systemin order to execute the test. Confirmthat the A-B-

PRT
switch is set to PRT position.
CONTENTS
Subt est 01 Rippl e pattern
This subtest prints characters for code 20H
through 7EH line by line while shifting one
character to the right at the begi nning of each
new | i ne.
PRI NTER TEST
1. THS LINES SHONS NORVAL PRI NT.
2. TH'S LI NE SHOANS DOUBLE W DTH PRI NT .
3. TH'S LI NE SMOAS COWPRESSED PRI NT.
4. TH S LI NE SHONS EMPASI ZED PRI NT.
5. TH'S LI NE SNOA5 DOUBLE STR KE PRI NT.
6. ALL CHARACTERS PRI NT
Subt est 02 Functi on
This subtest prints out various print type as
shown bel ow.
Subt est 03 W apar ound
NOTE: A printer w aparound connector is necessary
for executing this test. Wring diagramof the
printer waparound connector is described in the
part 3.25.
The data, control, and status lines will be
checked with the printer waparound connector.
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OPERATI ON

Subt est 01 and 02



1. Wien you select the subtest 01 or 02, the follow ng
nmessage w ||l appear.

Sel ect the channel number (1-3) ?

Sel ect the printer channel nunber, then type in the
nunber. The T1600 supports three printer channels.

2. After pressing the Enter, the subtest is executed.
Subt est 03

1. Wien you select this subtest, the foll owi ng message
wi |l appear.

Sel ect the channel number (1-3) @

Sel ect the printer channel nunber, then type in the
nunber. The T1600 supports three printer channels.

2. After pressing the Enter, this subtest is executed.

MCDEL: T1600 Backl it

Page 3-28
3.10 ASYNC TEST

In subtest 01 to subtest 05, data transmssion is done with the
follow ng fornat:

Speed: 9600 BPS
Dat a 8 bits and one parity bit (EVEN)
(ne stop bit
Data pattern: 20H to 7EH
Subt est 01 Wap around (channel 1)

NOTE: The RS-232-C w aparound connector mnust be
connected to channel 1 to execute this test. The
wiring diagramof the RS-232-C w aparound
connector is described in part 3.25.

A data send/receive test is perforned with the
wr apar ound connector for the channel 1.

Subt est 02 Wap around (channel 2)

The same test as the subtest 01 is performed for
the channel 2.

Subt est 03 Point to point (send)

NOTE: This subtest nust be executed in condition



that two nmachines are connected with the RS 232-C
direct cable and one side should be set as 'send
and the other set as 'receive'. The wiring

di agram
of the RS-232-C direct cable is described in part
3.25. The subtest 03 executed in one side and the

subtest 04 executed in the other will check the

comuni cation capability as fol |l ows:

A block of data (20Hto 7EH) is sent from one side
to the other, and then returned back. The

returned data is conpared with the original one.
This test is used to check whether the returned
data are sanme as the original ones.

Subt est 04 Point to point (receive)

This subtest is used with the subtest 03 as
descri bed above.
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Subt est 05 300/ 1200 BPS card nodem | oopback

NOTE: If there is no nodemcard in the system
this test can no be executed.

This subtest is used to check whether the data to
be sent fromthe nodemcard to the RS-232-C |line
is correct or not. This can be done with the

| oopback function inside the nmodem card.

Subt est 06 Card nodemon-1line test

NOTE: This test requires two nachi nes which are
connected to the PBX (Private Branch Exchange).
One side is set as 'send and the other set as
"receive'. Wien both sides are ready, you can
start the test.

Inthis subtest, data are sent fromthe 'send

side to the 'receive' side through the PBX This

subtest is used to check whet her data transm ssion

through a tel ephone line is done properly or not.
Subt est 07 D al tester test

NOTE: To execute this subtest, a dial tester nust
be connected to the system

This subtest is carried out by sending the pul se
dial and tone dial tw ce automatically.

[Pul se dial]: "1-2-3-4-5-6-7-8-9-0-1-2"
[Tone dial]: "1-2-3-4-5-6-7-8-9-*-0-#"

Subt est 08 Interrupt test (IR, 3, 5)

This subtest genarates the interrupt request
levels 4, 3, 5in this order, then checks if this



function works correctly.
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3.11 HARD DI SK TEST

CAUTION The contents of the hard disk will be erased when
subtest 02, 03, 04, 06, 08 or 09 is run. Before running the
test, transfer the contents of the hard disk on the fl oppy

di sk. This can be done with the M5-DOS BACKUP conmand. After
the test, enter the Ms-DOS FDI SK conmand, which will set the
partition. Then enter the M5-DOS FCRVAT command. (See the M5
DOS manual for details.)

CPERATI ON

1. When you sel ect the hard disk test of the DI AGNOSTI C TEST
MENU, the follow ng nessage will appear.

Test drive nunber select (1:HDD, 2:HDD2, 0: HDD1&2) ?

2. Sel ect the drive nunber of the hard disk to be tested and
press the Enter. The foll owi ng nessage w |l appear.

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

3. This nmessage is used to select whether to do retry
operation
or not when the hard disk controller detects an error.
Sel ect yes or no and press the Enter. The foll ow ng

nessage
will appear.
Data conpare error dunp (1:no,2:yes) ?
4. This nmessage is used to select whether to do dunp
operation
or not when data conpare error is detected. Select yes or
no and press the Enter. The foll ow ng nmessage wil |
appear .
Detail status display (1:no, 2:yes) ?
5. This nmessage is used to select whether to display the
det ai |
status on the screen or not. The detail status are
described in section 3.16. Select yes or no and press the
Enter.
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6. During the hard disk test, the nessage shown bel ow will

appear. The ADDRESS nunber indicates that the first XXX



shows a cylinder nunber, the fourth X shows a head

nunber,
and the last XX shows a sector nunber. The STATUS nunber
indicates that the first X shows a drive nunber and the
| ast
XX shows an error status code.
HARD DI SK TEST XXOXKX
SUB- TEST XX
PASS COUNT : XXXXX ERRCR COUNT : XXXXX
WRI TE DATA : XX READ DATA : XX
ADDRESS DXOOKKXX STATUS XXX
CONTENTS
Subt est 01 Sequential read
This subtest perforns forward readi ng of contents
fromtrack O to Max. track and then perforns
reverse reading of the contents fromMax. track to
track O.
Subt est 02 Addr ess uni queness
1. Selecting this subtest, the foll ow ng nessage
will appear.
Read sequential select ?
1: Forward sequenti al
2: Reverse sequenti al
3: Random
2. Select one of the above and press the Enter.
This subtest wites the address data that is
different sector by sector at each track, then
reads and conpares it to the original data.
This test is done for all tracks.
Subt est 03 Random addr ess/ dat a
This subtest wites randomdata to random
addresses (cylinder, head, sector) and then reads
the data out and conpares it to the original data.
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Subt est 04 CGoss talk & peak shift

This subtest wites the eight types of worst
pattern data (shown below) to cylinders then reads
the data while shifting cylinder by cylinder.

Wrst pattern data

OrhWNEF
m
§



7. 2DB6DB ... ....
8. D24924 .......
Subt est 05 Wit e/ Read/ Conpare (CE)

This subtest wites B5ADAD worst pattern data to
the CE cylinder and then reads the data out and
conpares it with the original data.

Subt est 06 Wite specified address

This subtest wites specified data to a specified
cyl i nder and head.

Subt est 07 Read specified address

This subtest reads data which has been witten to
a specified cylinder and head.

Subt est 08 ECC circuit (CE cylinder)
This subtest checks the ECC (Error check and
correction) circuit functions to a specified
cyl i nder and head.

test 09 Sequential wite

This subtest wites specified data of the two
bytes to all cylinder.

stest 10 WR-C specified address
This subtest wites specified data to the

specified cylinder and head, then read and conpare
with original data.
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3.12 REAL TI MER TEST
Subt est 01 Real tine
A new date and tinme can be input during this
subtest when the current date and tine are
di spl ayed
Qperations for the test are as foll ows.

1. Selecting the subtest, the foll ow ng nmessage
wi || appear.

REAL TI ME TEST 901000



CQurrent data: XX XX- XXXX
CQurrent tinme: XX XX XX

Ent er new dat e:
PRESS [ ENTER] KEY TO EXIT TEST

2. If current date is not correct, input the
current new date. Press the Enter, the enter
new time:nessage wll appear.

3. If current time is not correct, input the
current newtine. Press the Enter, return to
the subtest nenu of the REAL Tl ME TEST.

Subt est 02 Real time carry

CAUTI ON. When this test is executed, the
current date and tine i s erased.

This subtest checks whether the real tinme clock

increments the tinme displayed correctly (nonth,
day, year, hour, mnute, second).
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3.13 NDP TEST

CAUTION This test cannot be run if there is no NDP nounted
on the system BQOARD.

Subt est 01 NDP t est

This subtest checks the control word, status word,
bus, and addition/nultiplication functions.
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3.14 EXPANSION UNI T TEST

NOTE: If there is no expansion unit connected to the system this
test cannot be execut ed.

Subt est 01 Box wrap around (8 bits bus)

NOTE: As this subtest required a special tool to



be executed, it cannot be carried out here.
Subt est 02 Box nono video ram

NOTE: If there is no nonochromne display card in
the expansion unit, this test cannot be executed.

This subtest wites data (FF, AA 55, 00H into
t he nonochrone di splay nenory (BOOOOH to BCOF9FH),
then reads the data out and conpares it with the
original data.

Subt est 03 Wap around test (16 bit bus)

NOTE: As this subtest requires a special tool to
be executed, it cannot be carried out here.
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3.15 ERRCR CODE AND ERRCR STATUS NAMES
Table 3-4 lists the error code and error status nanes.

TABLE 3-4 Error Code and Error Status Nanes

DEVI CE NAME ERRCR CCDE ERRCR STATUS NAME
EVERYTH NG FF Conpare Error
SYSTEM 01 ROM Checksum Error
MEMORY 01 Parity Error
02 Prot ected Mode Not Change Error
12 Exception Interrupt
13 Address 20 Line Failure
14 Menory Read/ Wite Error
15 RAMon BIOS  Unestablish
16 Regi st er Read. Wite Error
17 Wite Protect Error (wite/read)
18 EGA- Bl C5-Di sabl e Error
19 Bl G5 Copy Error (System Bl 05)
1A Bl 5 Copy Error (EGA-BICY)
1B H RAM Mappi ng Error
1C H RAM Wite/ Read Error
1D EMS Mappi ng Error
1E EM5 Wite/ Read Error
FDD 01 Bad Command

02 Address Mark Not Found
03 Wite Protected
04 Record Not Found
06 Medi a Renmoved On Dual Attach Card
08 DVA Overrun Error
09 DVA Boundary Error
10 CRC Error
20 FDC Error

40 Seek Error



RS- 232-C
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01

FDD Not Drive
Tinme Qut Error (Not Ready)
Wite Buffer Error

DSR O f Tine Cut
CTS Of Tine CQut
EX Enpty Time Qut
TX Buffer Full Time Qut
Parity Error
Fram ng Error
Overrun Error
Li ne Status Error
Modem St atus Error
No Carrier (CARD MODEM
Error (CARD MODEM
No Dial Tone (CARD MODEM

TABLE 3-4 Error Code and Error Status Names (continued)

DEVI CE NAME
PRI NTER

( HW code=FF)
NDP
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ERRCR CCDE ERROR STATUS NAME
01 Ti ne Cut

08 Faul t

10 Sel ect Line

20 Qut O Paper

40 Power O f

80 Busy Line

01 Bad Command Error
02 Bad Address Mark
04 Record Not Found
05 HDC Not Reset

07 Drive Not Initialize
09 DVA Boundary Error
0A Bad Sector Error
0B Bad Track Error

10 ECC Error

11 ECC Recover Error
20 HDC Error

40 Seek Error

80 Tine Qut Error

AA Drive Not Ready
BB Undefi ned

cC Wite Fault

EO Status Error

FO Not Sense Error
01 Not Co- pr ocessor
02 Control Wrd Error
03 Status Word Error
04 Bus Error

05 Addition Error

06 Miltiply Error
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3.16 HARD DI SK TEST DETAI L STATUS

When an error occurs on the hard disk test, the foll owi ng message
will appear.

HDC status = XXXXXXXX

Detailed status of the hard disk test error is shown on the
screen by eight-unit nunber. The first XXXX is error status and
the last XXXX is not used.

Error status is conposed of 2 bytes; the first byte shows the
contents of the HDC status register in hexadeci mal form and the
other the error register of the HDC

These contents are described in the table 3-5 and 3-6.

TABLE 3-5 HDC Status Register Contents

BIT NAVE DESCRI PTI ON
7 BSY "0" ... HDCis busy.
(busy) "1" ... HDCis ready.
6 DRDY "0" ... Hard disk drive is
not
drive ready) ready to accept any
comrand.
"1" ... Hard disk drive is
r eady.
5 DWF "0" ... DWF error is not
det ect ed.
(drive wite fault) "1" ... Wite fault
condi tion
OCCURS.
4 DSC "0" ... The head disk drive
| eads
(drive seek conpl ete) are not settled over
a
track.
"1" ... The hard disk drive
heads
are settled over a
track.
3 DRQ "0" ... Drive is not ready
to
(data request) transfer data.
"1" ... Drive is ready for
dat a
transfer.
2 CORR "0" ... QGherwse
(corrected data) "1" ... Correctable data
error is
corrected.
1 I DX "0" ... QGherw se
(i ndex) "1" ... Index is sensed.
0 ERR "0" ... QGherw se
(error) "1" ... The previous comand
was

termnated with sone
error.
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BIT

7
mark is

6
uncorrectabl e
data error
det ect ed.

5

4
field
requested sector.

3

2
error or a
error occurs.

1

has found

a recali-

coul d not
during a

comrand.
0

TABLE 3-6 Error Register Contents

NAME

BBK
(bad bl ock mar k)

UNK

( uncorrectabl e)

| DNF
(identification)

ABRT
(abort)

TKO

(track 0)
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3.17 HARD D SK FORNVAT

There are two types of hard disk fornatting:

1. Physical formatting
2. Logical formatting

This programis for physical

DESCRI PTI ON

"0" O herwi se

"1 A bad bl ock
det ect ed

"o" There is no
data error.

"1 Uncorrectabl e
has been

Not used.

"0" G herwi se

"1 There was no | D
in the

Not used.

0" G herwi se

"1 Illegal comrand
drive status

"o" The hard di sk
track O during

brate command.

"1 The hard di sk

found track O
recalibrate
Not used.

formatting of the hard disk

it can



execute the following itens.

Al track FORVAT
CGood track FORVAT
Bad track FORVAT
Bad track CHECK

PR

CAUTI ON: The contents of the hard disk will be erased when
this programis run. Before running the program transfer the
contents of the hard disk on to a floppy disk. This can be
done with the M5-DOS BACKUP command. (See the Ms-DOS manual
for details.)

3.17.1 Program description

1. Al track FCRVAT

Perforns physical fornatting of hard disk in the manner

shown bel ow.

Sector sequences: 3

Cylinders: 0 to 614

Heads: 0to 3

Sectors: l1to 16

Sector |ength: 512 bytes per sector
Bad track: MAX. 20 tracks

2. ood track FCORVAT

Executes the formatting of a specified cylinder and track as
a good track.

3. Bad track FORVAT

Executes the formatting of a specified cylinder and track as
a bad track.

4. Bad track CHECK

Checks for bad tracks by performng a read operation for all
tracks on the hard disk; a list of bad tracks is then
di spl ayed
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Qper ati ons

CAUTION After physical formatting is finished, enter the M5
DOs FDI SK conmand, which will set the partition. Then enter
the M5-DCOS FORVAT command. (See the Ms-DCS manual for
details.)

1. After pressing 2 and Enter in the D AGNCSTI CS MENU, the
follow ng display will appear.

DI AGNCSTI C - HARD DI SK FORVAT V2. 00
i - Al track FORVAT
2 - ood track FORVAT
3 - Bad track FCRVAT
4 - Bad track CHECK
9 - Exit to D AGNGSTI CS MENU



Press [ NUMBER] key ?
2. Al track FORVAT Sel ection

(1) Wien all track FORMAT(l) is selected, the follow ng
message will appear.

Drive nunber select (1:#1, 2:#2) ?

(2) Sel ect a drive nunber. Type the drive nunber and press
Enter. The foll owi ng nessage wll appear.

I nterl eave nunber (3/1-3) ?

(3) Sel ect an interl eave nunber. (Usually select 3.)
Type
the nunber and press Enter. The foll ow ng display
will
appear .
[HDD TYPE]: CYLI NDER = XXX
[ HDD TYPE]: HEAD =X
[HDD TYPE]: SECTCR = XX

[WARNING Qurrent DI SK data will be
conpl etel y destroyed]

Press [Bad track nunber (CCCH) key ?
[[cylinder, head = XXXX]]

(4) After pressing the Enter, the [[cylinder, head = XXX
X]] nessage will appear; then all cylinders of the hard
disk are fornatted and checked.
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(5) After formatting the hard disk, the Format conplete
nmessage w |l then appear.
(6) Press the Enter to return to the HARD D SK FCRVAT nenu.
3. Good track FORVAT or Bad track FORVAT Sel ection

(1) When CGood track FCORVAT or Bad track FORVAT is sel ected,
the foll ow ng nessage will appear.

Drive nunber select (1:#1, 2:#2) ?

(2) Select a drive nunber. Type the drive nunber and press
Enter. The foll owi ng nessage w |l appear.

Interl eave nunber (3/1-3) ?
(3) Select an interleave nunber. (Usually select 3.) Type
the nunmber and press Enter. The foll owi ng nessage wil |
appear .

[HDD TYPE] : CYLINDER = XXX



[HDD TYPE] : HEAD
[ HDD TYPE] : SECTCR

X
XX

Press [track nunmber (CCCH)] key ?

(4) Type a track nunber (four digits) and press Enter.
(The first three digits are the cylinder nunber and the
last digit is the head nunber.) This executes the
formatting of good tracks or bad tracks.

NOTE: This programcan format only one track per operation.
If it is desired to format several good tracks or bad
tracks, repeat the operation as many tinmes as necessary.

(5) After formatting the track of the hard disk, the Formnat
conpl ete message will appear.

(6) Press the Enter to return to the HARD D SK FCRVAT nenu.
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4. Bad track CHECK Sel ecti on

(1) When Bad track CHECK i s selected, the foll owi ng nmessage
will appear.

Drive nunber select (1:#1, 2:#2) ?

(2) Select a drive nunber. Type the drive nunber and press
Enter. The foll owi ng nessage wll appear.

I nterl eave nunber (3/1-3) ?

(3) Select an interleave nunber. (Usually select 3.) Type
the nunber and press Enter.
Wien the foll owi ng message appears, and bad tracks of
the hard di sk are checked.

[ HDD TYPE]: CYLI NDER = XXX
[ HDD TYPE]: HEAD = X
[HDD TYPE]: SECTCR = XX

[[cylinder, head = XXX XX]]

(4) After checking the bad tracks of the hard disk, the
Format conpl ete nmessage will appear.

(5) Press the Enter to return to the HARD D SK FORVAT nenu.
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3.18 HEAD CLEAN NG



3.18.1 Program description

Thi s program execut es head | oadi ng and seek/read operations for
head cl eaning. A cleaning kit is necessary for cleaning the FDD
head.

1.

3.18.2 (perations

After pressing 4 and Enter in the D AGNCSTI CS MENU, the
foll owi ng nessage will appear.

DI AGNCSTI C FLOPPY DI SK HEAD CLEANI NG VX XX

Mount cl eani ng di sk(s) on drive(s).
Press any key when ready.

After above nessage appears, renove the D agnostics disk,
insert the cleaning disk, and press any key.

Wien the O eaning start nessage appears, FDD head cl eani ng
wi Il begin.

When cl eaning is finished, the display automatically returns

to the D AGNCSTI CS MENU.
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3.19 LGG UTI LI TIES

3.19.1 Programdescription

This programlogs error informati on generated, while a test is in
progress; the information is stored in the RAM

However if the PONER switch is turned off the error infornation
will be lost. The error information itself is displayed as the
fol I ow ng.

Error count (CNT)

Test name ( TEST)

Subt est numnber ( NAMVE)

Pass count (PASS)

Error status (STS)

Address (FDD, HDD 1 or nenory; ADDR
Wite data (WD)

Read data (RD)

Error status nane

LCoNOURWNE

This programcan store data on a floppy di sk or out put
information to a printer.
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3.19.2 (perations

1.

The
The
The
The
The
The
The

~NOoOORWNE

After pressing 5 and Enter in the D AGNCSTI CS MENU, the
error information logged in the RAM or on the floppy disk is
di spl ayed as shown bel ow.

Fi gure

Error information displayed on the screen can be mani pul at ed
with the fol |l owi ng key operation.

key scrolls the display to the next page.

key scrolls the display to the previous page.
key returns the display to the D AGNCSTI C MENU.
key erases all error log information in RAM
key outputs error log information to a printer.
key reads log information froma floppy disk.
key wites log information to a floppy disk.
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3. 20 RUNNI NG TEST

3.20.1 Programdescription

This programautomatically runs the followi ng tests in sequence.

ONoOURWNE

Systemtest ( subtest nunber 01)

Menory test ( subtest nunber 01, 02, 03, 04, 06)
D splay test ( subtest nunber 01 to 08)

FDD test ( subtest nunber 02)

Printer test ( subtest number 03)

Async test ( subtest number 01)

HDD test ( subtest nunber 01, 05)

Real timer ( subtest number 02)

When running an FDD test, this system automatically decides
whet her there are one or two FDDs.

3.20.2 Qperations

CAUTION Do not forget to load a work disk. If a work disk is
not | oaded, an error will be generated during FDD testing.

1.

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

After pressing 6 and Enter in the D AGNCSTIC MENU, the
followi ng nessage will appear.

Printer wap around test (Y/N



3. Sel ect whether to execute the printer waparound test
(Yes)
or not (No). Type Y or N and press Enter. (If Yis

sel ect ed,
a w aparound connector nust be connected to the printer
connector on the back of the unit.) The foll owi ng nessage
wi |l appear.
Async#1 wap around test (Y/N)
Async#2 wap around test (Y/N)
4. Sel ect whether to execute the test (Yes) or not (No).
Type Y
or Nand press Enter. (If Yis selected, an RS 232-C
wr apar ound connector nust be connected to the SER A R
SER
B connector on the back of the unit.)
5. This programis repeated continuously. To stop the
pr ogr am

press rl + Break.
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3.21 FDD UTILITIES
3.21.1 Program description

These prograns format and copy floppy disks, and display dunp
list for both the FDD and t he HDD.

1. FORVAT

CAUTION: The programis for only floppy disk drive test. The
programis different the M5-DOS FORVAT conmand.

This programcan format floppy di sk (5.25-inch/3.5-inch) as
fol | ows.

(1) 2D Doubl e- si ded, doubl e-density, 48/67.5 TPI, MM node, 512
bytes, 9 sectors/track.
(2) 2DD: Doubl e- si ded, doubl e-density, doubl e-track, 96/135 TPI,
MM node, 512 bytes, 9 sectors/track.
(3) 2HD: Doubl e- si ded, hi gh-density, double-track, 96/135 TPI,

MM node, 512 bytes, 18 sectors/track.
2. CCoPY
Thi s program copies fromsours floppy disk to target floppy disk.
3. DUW

Thi s program di spl ays the contents of floppy disks (both 3.5" and



5.25") and hard di sk (designated sectors).
3.21.2 (perations

1. After pressing 7 and Enter key in the D AGNCSTI CS MENU, the
follow ng display will appear before program execution.

[ FDD UTI LI TI ES]

FORNVAT

caoPY

DUMP

EXIT TO DI AGNCSTI CS MENU

PRESS [1] - [9] KEY
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2. FORWVAT Sel ection
(1) Wien FORMAT is selected, the foll owi ng nessage appears.

DI AGNCSTI CS - FORVAT( V1. 00)
Drive nunber select ( i:A 2:B) ?

(2) Sel ect a drive nunber. Type the nunber and the
fol l owi ng message will then appear.

Type select (0:2DD 2DD, |:2D 2DD, 2: 2D 2HD, 3: 2HD- 2HD) ?
(3) Sel ect a medi a-drive type nunber. Type the
nunber and
the nessage simlar to the below w |l appear.

Warning: D sk data will be destroyed.

Insert work disk in to drive A
Press any key when ready.

(4) Renove the diagnostics disk fromthe FDD and insert the
wor k di sk; press any key.
The fol |l owi ng nessage will appear; formatting is then

execut ed.
[FDD TYPE] : TRACK = XXX
[FDD TYPE] : HEAD = X

[ FDD TYPE] : SECTCR = XX
Format start

[[track, head = XXXX]]

After the floppy disk is formatted, the follow ng
message will appear.

Format conpl ete
Anot her format (I:Yes/2:No) ?

(5) If you type 1 and press Enter key, the display will
return to the nmessage in (3) above. If you type 2 the



display will return to the D AGNCSTI CS MENU.
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3. OOPY Sel ection

(1) When CCPY is selected, the foll owing message will
appear .

DI AGNCSTI CS - CCPY
Type sel ect (0:2DD-2DD, 12D 2D, 2: 2D 2HD, 3: 2HD- 2HD) ?

(2) Sel ect a media/drive type nunber. Type the nunber.
The fol l owi ng message will then appear.

Insert source disk into drive A

Press any key when ready.

(3) Renove the diagnostics disk fromthe FDD and insert
t_hlel source di sk; press any key. The foll owi ng nmessage
Wi

appear, then start the copy to menory.

[FDD TYPE]: TRACK = XXX
[FDD TYPE]: HEAD = X
[ FDD TYPE]: SECTCR = XX

Copy start
[[track, head = XXXXX]]

(4) Renove the source disk fromthe FDD and insert the work
disk (formatted); press any key. The [[track, head =
XXX X]] message will appear, then start the copy to
wor k di sk. When copi ng cannot be done wi th one
operation, nmessage (2) is displayed again. Repeat the
operation. After the floppy di sk has been copied, the
foll owi ng nessage wi |l appear.

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

(5) If you type | the display will return to the nmessage in
(1) above. If you type 2 the display will return to the
DI AGNCSTI CS MENU.
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4. DUWP Sel ection

(1) When dunp is selected, the foll owi ng message will
appear .

[ HDD&FLOPPY DI SK DATA DUWP]
format type select (0:2DD, i:2D, 2: 2HD, 3: HDD) ?

(2) Select a format type nunber. Type the nunber. If 3 is
sel ected, the dunp lists for the hard disk are



di spl ayed automati cally.

0: Display a dunp list for a floppy disk (2DD
1: Display a dunp list for a floppy disk (2D).
2: Display a dunp list for a floppy disk (2HD).
3: Displays a dunp list for a hard disk.
(3) If 0, 1, or 2 is selected, the foll owing nmessage wil |
appear. If 3 is selected, the dunmp list will appear.
Sel ect FDD nunber (i:A2:B) ?
(4) Sel ect an FDD drive nunber; the follow ng nmessage will

t hen appear.

Insert target disk into drive A
Press any key when ready.

(5) Renove the diagnostics disk fromthe FDD and insert a
source di sk; press any key. The Track nunmber ?? nessage
wi Il then appear. Type the track nunber and press
Enter.

(6) The Head nunber ? message will then appear. Type the
head nunber and press Enter.

(7) The Sector nunber ?? message will then appear. Type the
sector nunber and press Enter. The dunp list for the
floppy disk will be displayed.

(8) After a dunp list appears on the screen, the Press
nunber key ( |:up, 2:down, 3:end) ? message will appear.

1. Displays the next sector dunp.
2. Displays a previous sector dunp.
3. Displays the foll owi ng nessage.
Anot her dunp (I:Yes/2:No) ?
(9) If you type 1 the display will return to the nessage

shown after (4) above. If you type 2 the display will
return to the DI AGNCSTI CS MENU.
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3. 22 SYSTEM CONFI GURATI ON
3.22.1 Program description
Thi s program di spl ays the foll owi ng system configuration.

1. BICS ROM VERSI ON = VX XX
2. Base nenory size



Di spl ay type

A nunber of floppy disk drives
A nunber of async ports

A nunber of hard disk drives
A nunber of printer ports

Ext ended nenory size

Co- processor presents or not

OCoNoU kW

3.22.2 (perations

After pressing 8 and Enter key to select fromthe D AGNCSTI CS
MENU, the follow ng display will appear.

SYSTEM CONFI GURATI ON

Bl G5 ROM VERSI ON = X XX
640KBVEMORY

COLOR/ GRAPH (80 col um)
| FLOPPY DI SK DRI VE(S)
2 ASYNCADAPTER( S)

i HARD DI SK DRI VE( S)

| PR NTERADAPTER( S)

0 MATH OO PROCESSCR
0000KB EXTENDED MEMORY

* % 3k X X kX X X

PRESS [ ENTER] KEY

Press Enter key to return to the D AGNCSTI CS MENU.
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3.23 WRI NG D AGRAM
Figure 3-1 Printer Waparound Connect or
Fi gure 3-2 RS- 232-C Waparound Connect or
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Figure 3-3 RS-232-C Direct Cable (9-Pin to 9-Pin)

Figure 3-4/fig> RS- 232-C Direct Cable (9-Pin to 25-Pin)<
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4.1 GENERAL



This section gives a detailed description of the procedures for
removing and replacing FRUs (field replaceable units).

FRUs are |listed as follows:
1. Keyboard
2. Top cover
3. Speaker
4. CPU board
5. Menory board
6. Hard di sk drive (HDD
7. LED board
8. DC IN indicator board
9. Power supply board
10. Sub battery
11. HDD adapter board
12. Fl oppy disk drive (FDD)
13. System board
14. LCD nodul e
15. LCD cabl e
16. Handl e
17. EL power supply board
18. LCD cable unit

The followi ng points nmust be kept in mnd:

1 The system shoul d never be disassenbl ed unless there is
a probl em (abnornal operation, etc.)

2. Only approved tools may be used.

3. After deciding the purpose of replacing the unit, and
the procedures required, do not carry out any other
procedures which are not absol utely necessary.

4. Be sure to turn the PONER switch of f before beginning.

5. Be sure to disconnect the AC adapter and all external
cables fromthe system

6. Followthe only fixed, standard procedures.

7. After replacing a unit, confirmthat the systemis
operating normal ly.

8. Be sure not to be wounded by thin steel plate.

Tool s needed for unit repl acenent:

1. Phillips head screwdriver
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4.2 REMOVI NG REPLAC NG THE KEYBQARD

1. Renove the AC adapter fromthe unit.
2. Turn the unit upside down and renove the two battery packs
(A .

Figure 4-1 Renoving the Battery Packs



3. Renove the three screws (B) fromthe bottom cover.

Figure 4-2 Renoving the three Screws
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4. Turn the unit back over then open the display.
5. Lift up the front edge of the keyboard unit and place it

front of the conputer. At this tine, you can not discount
the keyboard cabl e yet.

6. Renove the three screws (C) to renove the shield plate (D
for CPU board.

7. Rel ease the pressure plate (E) of the PJ1 keyboard I/F
connector (F) to disconnect the keyboard cable (G fromthe
system board (H
Fi gure 4-3 Renoving the keyboard Unit
Page 4-4

8. Unl atch the four latches (1) of the keyboard bracket, then
pul | out the keyboard (J).

Fi gure 4-4 Renoving the keyboard

9. To install the keyboard, follow the above procedures in
reverse.

CAUTION Wen insert the shield plate, you must fix the
assenbly with correct screws marked in figure 4-3. If

you
use the wong screw, it will damage the systemunit.
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4.3 REMOVI NG REPLACI NG THE TCP COVER

1. Renmove the AC adapter fromthe unit.

2. Turn the unit upside down, then set up the stand (A) and
renove it.

3. Renmove the two screws (B) fromthe bottom cover.

Figure 4-5 Renoving the five Screws
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4. Turn the unit back over and renove the display so that it is



per pendi cul ar to systemunit.

CAUTION: Pulling out the internal display when it is not
per pendi cul ar to the systemunit will damage the display.
Excessi ve renoval and repl acenent of the display wll
prematurely wear its connects.

Figure 4-6 Renoving the LCD
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Renmove the keyboard as directed in section 4.2, and renove
the five screws (O.

Di sconnect the display I/F connector (D) fromthe PJ3 system
board, and take off the latch (E) of the top cover fromthe,
to remove the top cover. Al so keyboard bridge (F) is
renoved.

Fi gure 4-7 Renoving the Top Cover

To install the top cover, follow the above procedures in
reverse.

NOTE: Confirmthat the top cover is locked into the bottom
cover with the latch. Insert the shield plate for nmenory
board between the top cover and keyboard bri dge.
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4.4 REMOVI NG REPLACI NG THE CPU BQARD

1. Renmove the keyboard unit as directed in section 4.2 and
renmove the five screws (A), then renove the keyboard
bri dge
(B).
2. CPU board is fixed by two connectors whi ch one connect or
is
| ocated front of it and the other connector is |ocated
back
of it. If the optional nmenory board(S) is installed,
remove
themas directed in section 4.16.
3. Unpl ug the CPU board connector (C fromthe PJ2 system
boar d.
4. Draw out the CPU card (D) and di sconnect the connector
(B

fromthe menory card flexible cable (F).

NOTE: Make sure the flexible cable is not pinched when



repl aci ng the CPU board.
Fi gure 4-8 Renovi ng the CPU Board

5. To install the CPU board, follow the above procedures in
reverse.
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4.5 REMOVI NG REPLACI NG THE MEMCRY BQOARD AND SPEAKER

1. Renove the top cover and CPU board as directed in section
4.3 and 4. 4.
2. Di sconnect the speaker connector (A) fromthe PJ4 system

board, to remove the speaker (B) fromthe speaker hol der (c).
Fi gure 4-9 Renovi ng the speaker

3. Renove the three screws (D), then renove the nenory board
(E) with shield plate (F) and speaker hol der.

Fi gure 4-10 Renovi ng the Menory board
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4. To renmove the speaker hol der and shield plate, rel ease the
three latches (G, then lift it up.

Fi gure 4-11 Renovi ng the Speaker Holder and Shield Plate

5. To install the speaker and the nmenory board, follow the
above procedures in reverse.

CAUTION After replace the nenory, insert the CPU board for
avoi ding the short-circuit of menmory board and FDD

support (Q
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4.6 REMOVI NG REPLACI NG THE HDD
CAUTION If you can back up the contents of the hard di sk,

transfer the contents of the hard disk on to a floppy disk.
Thi s



can be done with the M5-DOS BACKUP conmand. (See the M5 DOS
manual for details)

1. Renove the AC adapter fromthe systemunit.
2. Renove the nenory board as directed in section 4.5.

3. Renove the two screws (A) fromnodem case (B), and renove
t he nodem case.

Fi gure 4-12 Renovi ng the Mbdem Case
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4. Renove the nenory board as directed in section 4.5 and
renmove the screw (D) frombuilt-in nmodem socket (E).

5. Renove the DC IN indicator board (F), then renove the five
screws (G and pass the built-in nmodem sockey through the
hole (H of the HDD support (I).

Fi gure 4-13 Renoving the Screws from HDD Support and renovi ng
the Built-in Mddem Connect or
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6. Lift up the HDD support, then disconnect the two cables (J)
fromthe HDD (K)

Fi gure 4-14 Renovi ng the HDD Support

7. Renove the three screws (L) from HDD support, then renove
the HDD fromthe HDD support.

Fi gure 4-15 Renovi ng the HDD
8. To install the HDD, foll ow the above procedures in reverse.
NOTE: Wien you install the HDD support on which you have

fixed the HDD, the HDD cabl e should be at the power supply
board si de.
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4.7 REMOVI NG REPLACI NG THE LED BQARD AND DC | NDI CATOR
BQOARD
1. Renove the top cover as directed in section 4.3.
2. Di sconnect the DC IN indicator connector (A) fromthe PJ6

power supply board, and renove the DC IN i ndi cator board

(B)



of

fromthe board support (Q.
Renove the screw (D), then rel ease the pressure plate (B

the PJ601 LED board connector (F) to disconnect the LED
board cable (@ and renove LED board (H).

Figure 4-16 Renoving the LED Board and DC I N I ndi cat or Board

4.

To install the LED board and DC I N i ndi cator board, follow
t he above procedures in reverse.
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1.
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REMOVI NG REPLACI NG THE PONER SUPPLY BOARD AND SUB BATTERY

Renove the HDD support as directed in section 4.6 and renove
the four screws (A) fromthe power supply board (B).

Di sconnect the connector (C) fromthe PJ2 power supply
boar d.

Figure 4-17 Renmoving the Screws fromthe Power Supply Board
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Lift up rear of power supply board, then di sconnect the
three cable (D fromthe PJ3, 4, 5 power supply board.

Peel the tape (E), then remove the power supply board.
Renove the sub battery (F).
Fi gure 4-18 Renovi ng the Power Supply Board and Sub Battery

To install the power supply board, follow the above
procedures in reverse.

CAUTI ON' When inserting connector into PJ4, 5, the
connector with red cabl e should be inserted i nto PJ4.
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1.
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REMOVI NG REPLACI NG THE HDD ADAPTER BQARD AND FDD

Renove the power supply board as directed in section 4.8.



2. Renove the two screws (A) fromthe HDD adapter board (B), to
remove the HDD adapter board.

3. Unpl ug the HDD adapter board fromthe PJ8 system board.

4. Rel ease the pressure plate (C of the PJ601 LED board
connector (D) to disconnect the LED board cable (E).

5. Renove the two screws (F) fromthe expansi on bus connector
assenbly (@, then unplug themfromthe PJ6 and PJ7 system
boar d.

Fi gure 4-19 Renovi ng the HDD Adapter Board
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6. Renove the three screws (H) and one nut (1) fromthe FDD
support (J) and lift up the FDD support, then disconnect the
FDD cable (K) fromthe PJ5 system board.
Fi gure 4-20 Renovi ng the FDD Support
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7. Renove the four screws (L) fromthe FDD support, then take
off the FDD (M fromthe FDD support.

Fi gure 4-21 Renoving the FDD

8. To install the HDD adapter board and FDD, foll ow the above
procedures in reverse.

CAUTI ON: When you install the expansi on bus connector
assenbly, you nmust fix the assenbly with correct screws
marked in figure 4-19. Also, install the FDD support with
FDD, you fix it with correct screws marked in figure 4-20.

If you use the wong screw, it will damage the system
boar d.
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4.10 REMOVI NG REPLACI NG THE SYSTEM BOARD
1. Renmove the FDD support as directed in section 4.9.

2. Renmove the four screws (A) and one nut (B) fromthe system
board (CQ, and renove the system board.

Fi gure 4-22 Renoving the System Board

3. To install the systemboard, follow the above procedures in
reverse.
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4.11 REMOVI NG REPLACI NG THE LCD MODULE AND LCD CONNECTCR

WARNI NG H gh voltages are applied to the display. Wen you
di sassenbl e or assenbl e the display, be sure to renove the
display fromthe systemunit.

1.

2.

Renove the display unit.

Rel ease the three latches (A) and five latches (H of
LCD cover (B), then unlatch the two latches (C to
remove the LCD nmask (D).

Renove the four screws (E) and lift up the LCD nmodul e
(F), then disconnect the five connectors (G fromthe
LCD nodul e.

NOTE: Pull out the cable by its connector. Never
di sconnect it by pulling out the cable itself.

Renove the LCD nodul e.
Fi gure 4-23 Renoving the LCD Modul e
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Renove the two screws (H) fromrel ease plate block (1)
and lift up the rel ease pl ate bl ock.

Renove the LCD connector (J).
Fi gure 4-24 Renoving the LCD Connect or

To install the LCD nodul e and LCD connector, followthe
above procedures in reverse.

MCDEL: T1600 Backl it

Page 4-23

4.12 REMOVI NG REPLACI NG THE VOLUVE BQOARD AND EL PONER

SUPPLY BQARD
Renove the LCD nodul e as directed in section 4.11.

Di sconnect the three connector (A) from EL power



supply board (B) and renove the screw (C fromvol une
board (D), to lift up the vol une board.

3. Renove the four screws with washer (E) fromEL power
supply board to renove the EL power supply board.
Fi gure 4-25 Renoving the Vol ume Board and EL power supply

4. To install the volume board and EL power supply board,
foll ow t he above procedures in reverse.

CAUTI O\t When connect the vol ume board cable to EL
power supply board, |ong connector cable should be

connected to EL power supply board and short one should
be connected to the LCD nmodul e respectively.
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4.13 REMOVI NG REPLACI NG THE EL PANEL

1. Renove the LCD nodul e as directed in section 4.11.

2. The EL panel is held in place by two fasteners (A).
Each fastener consists of a pin (B) and a collar (Q as
shown in the figure 4-33. Push up the tip of a pin,
then using tweezers, pull out each pin from above.

3. The collars may come out when you pull out the pins, if
not, push up the tip of each collar, then using
tweezers, pull out each collar from above.

Fi gure 4-26 Fastener
Fi gure 4-27 Renoving the Two Fasteners
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4. Pull out the EL panel (D) fromthe LCD nodul e (E)
Fi gure 4-28 Renoving the EL Panel

5. To install a new EL panel, follow the above procedures
in reverse.

NOTE: Wien installing the EL panel into the LCD
nmodul e, be sure the orange side of the EL panel is
facing up. Wen inserting a fastener, insert the inner
collar, then insert the pin. Carefully press each pin
until it snaps into place.
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4.14 REMOVI NG REPLACI NG THE LCD CABLE UN' T

1. Renmove the top cover as directed in section 4.3 and
turn it upside down.

2. Remove the four screws (A) from hinge cover (B), to
remove the hinge cover.

3. Lift up the LCD cable unit (C and renove the hinge
bl ock (D).

Fi gure 4-29 Renoving the LCD Cable Unit

4, To install the LCD cable unit, follow the above
procedures in reverse.
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4.15 REMOVI NG REPLACI NG THE HANDLE

1. Renove the FDD as directed in section 4.9 and renove
the two screws (A) from handl e stopper (B).

2. Renove the shield (© and handl e stopper, to renove the
handl e (D).

Fi gure 4-30 Renoving the Handl e

3. To install the handl e, follow the above procedures in
reverse.

NOTE: Wien you restore the shield, put the notch (E)

into the hole (F) of the handl e stopper. Then set (G
part to between handl e stopper and battery case (H).
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4.16 REMOVI NG REPLACI NG THE MEMCORY EXPANSI ON CARD( S)



CAUTI ON Sub battery keeps supplying to the conputer's
menory after the power is switched off, or you renove the AC
adapter or main battery pack. Pay high attention not to
short-circuit the exposed part of nmenory board and its
flexible cable with the netal part of the conputer, such as
a screw hol e or keyboard bri dge.

1. Renmove the keyboard unit and shield for CPU board as
directed in section 4.2.

2. Renmove the screw (A) from menory expansion card (B) of
upper, then unplug the upper socket (C to renove the
menory expansi on card of upper.

Fi gure 4-31 Renovi ng the menmory expansion card of upper
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3. Renmove the screw (D) from menory expansion card (E) of
| ower, then unplug the | ower socket (F) to renove the
menory expansi on card of | ower.

Fi gure 4-32 Renoving the menory expansion card of | ower

4. To install the nenory expansion card(S), follow the
above procedures in reverse.
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APPENDI X A BOARD LAYQUT
1. Systemboard FI SYS1 (ICs)
Figure A-1 System Board FI SYS1 (IGCs)
Page A-2
2. Systemboard FI SYS2 (IGCs)
Figure A-2 System Board FI SYS2 (I GCs)
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(A SI : Supper integration (W9778)
(B) VFO Variable frequency osillator (TC3568AF)
(O RIC Real time clock (HDL46818A)
(D) ACE : Asynchronus commruni cation el ement (US0CSF)

(E) KBC : Keyboard controller (80C42)



(F) KBC. Keyboard controller (80C50)
(G Backup RAM Backup randam access nenory
(H BIOS ROM Basic input output systemread only nenory
(1) V-RAM Video randam access nenory
(J) BUSC GA: Bus controller gate array
(Ky BUSD-GA: Bus driver gate array
(L) 1CDEG-GA: 1/ O decorder gate array
(M IOCNT-GA: I/Ocontroller gate array
(N) DI SCONT-GA: Display controller gate array
(0) RTC battery: Real time clock battery
Page A-4
3. Systemboard FI SYSL (connector' s)
Figure A-3 System board FI SYS1 connector's
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4. Systemboard FI SYS2 (connector's)
Figure A-4 System board FI SYS2 connector's
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(A) PJ1 keyboard I/F connector
(B) PJ2 CPU board/ Menory board I/ F connector
(© PJ3 Display I/F connector
(D) PJ4 Speaker connector
(E) PJ5 FDD I/F connect or
(F) PJ6 Exp/PS/LED I/F connector
(@ PJ7 Exp/PS/LED I/F connector
(H PJ8 HDD adapter board connector
(1) PJ9 Printer connector
(J) PJ10 Ext-FDD I/F connector
(K)y PJIl Keypad I/F connector
(L) PJ12 Asynchronous |/F connector

(M PJ13 Asynchronous |/F connect or



(N PJ14 R&®B | /F connector
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5. CPU borad FICPUL and FICPU2 (I Cs and connectors)

Figure A-5 CPU board FICPUL and FICPU2 | Cs and connectors
Page A-8

(A) PJ501 System bus connector

(B) PJ502 Memory connect or

(© CPU Central processing unit (80C286-12)

(D) NDP : Numeric data processor socket

(BE) MEMC-GA: Menory controller gate array

(F) ADDRV-CGA: Address driver gate array
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APPENDI X B PI N ASSI GNVENT
1. PJ 1 Keyboard I/F Connector

TABLE B-1 keyboard 1/F Connector Pin Assignment (22-pin)

PI'N S| GNAL /0 PIN S| GNAL
1 KBOT00; 000 0 12 KBTOT09; 000
2 KBOT01; 000 0 13 KBTOT10; 000
3 KBOT02; 000 0 14 KBRTO; 000
4 G\D 15 KBRT1; 000
5 KBOT03; 000 0 16 KBRT2; 000
6 KBOT04; 000 0 17 KBRT3; 000
7 KBOT05; 000 0 18 G\D
8 KBOT06; 000 0 19 KBRT4; 000
9 G\D 20 KBRT5; 000
10 KBOTO7; 000 0 21 KBRT6; 000
11 KBOT08; 000 0 22 KBRT7; 000
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2. PJ 2 CPU board/ Menmory board 1/F Connect or

TABLE B-2 CPU board/ Mermory board I/F Connector Pin

Assi gnment  (100- pi n)

PI'N S| GNAL /0O PI'N Sl GNAL /0

1 VCC 2 VCC

~

—_——— 00 -



G\D

VCC

DO01; 100
D03; 100
G\D

DO06; 100
D08; 100
D10; 100
D12; 100
D14; 100
G\D
LA23; 100
LA21; 100
LA19; 100
LA17; 100
HLDA; 100
G\D
SA19; 100
SA17; 100
SA15; 100
SA13; 100
SAll; 100
G\D
SA08; 100
SA06; 100
SA04; 100
SA02; 100
SA00; 100
G\D

DMVENBA; 100

MEWR, 000
| OAR, 000
I NTA; 000
SDO7; 100
G\D
SD04; 100
SD02; 100
SDO0; 100
RESET; 00
SYCLK; 10
ROVSL; 00
SM 0; 100
SS0; 100
PCLR, 000
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0
0
0

/0O
/0O

/0O
/0
/0O
/0O
/0O

/0
/0O
/0O
/0

/0O

3. PJ 3 Display I/F Connector

VOC
DOO; 100
D02; 100
D04; 100
DO5; 100
DO7; 100
D09; 100
DI ;100
D13; 100
D15; 100
BYTESL; 100
LA22; 100
LA20; 100
LA18; 100
A20LON 000
BALE; 100
LMEN; 000

SA18; 100
SA16; 100
SA14; 100
SA12; 100
SA10; 100
SA09; 100
SA07; 100
SA05; 100
SA03; 100
SA01; 100
REFNMED; 000
DVEL6A: 100
RAMBL; 100
MERD; 000
| ORD; 000
NPCS; 000
SD06; 100
SDO5; 100
SD03; 100
SDo1; 100
SYRDY; 000
PNLCF; 000
G\D
SBHE; 000
SS1; 100
RSTCP; 000
CKHRQ 100

SI GNAL
RFCLK; 100
| NT: 100

| RQL3; 100
CPHRQ 100
RAMVC

O —O0Oo

TABLE B-3 Display I/F Connector Pin Assignment (30-pin)

SI GNAL

/0

Sl GNAL

©00°LP0000C0°C000

o

O0O0O000C00

o oNoXo)

-
o

oo ——



1 L5V (5V) 0 16 BRCNTP; 100 0
2 G\D 17 G\D
3 G\D 18 BRCNTM 100 0
4 LOBBE13 0 19 UO3BEO3 0
5 ELV (12V) 0 20 ELD; 100 I
6 L2BE12 0 21 U02BEO2 0
7 ELV(12V) 0 22 FLT; 000 I
8 G\D 23 G\D
9 LPBHS 0 24 ELV(12V) 0
10 LOLBH! | 0 25 U01BEO1 0
11 FPBVS 0 26 G\D
12 LOOBE10 0 27 UOOBEOO 0
13 G\D 28 L5V(5V) 0
14 M22V( - 22V) 0 29 G\D
15 SCK 0 30 G\D
4. PJ 4 Speaker 1/F Connector
TABLE B-4 Speaker 1/F Connector Pin Assignment (2-pin)
PI'N S| GNAL /0
1 SPQUTO; 100 0
2 SPQUT1; 100 0
Page B-4
5. PJ 5 FDD I/F Connect or
TABLE B-5 FDD I/ F Connector Pin Assignnent (26-pin)
PI'N S| GNAL /0 PIN Sl GNAL /0
1 VCC 14 | STEP; 000 0
2 I | NDX; 000 I 15 G\D
3 VCC 16 | VWDAT; 000 0
4 | DSL; 000 0 17 G\D
5 VCC 18 I VEN, 000 0
6 DSKCHG 000 I 19 G\D
7 VCC 20 | TRO; 000 I
8 | RDY; 000 I 21 G\D
9 | HVED; 000 0 22 I WPR, 000 I
10 I MON; 000 0 23 G\D
11 | LOAD; 000 0 24 | RDAT; 000 I
12 | DI RC, 000 0 25 G\D
13 G\D 26 | SSEL; 000 0
6. PJ 6 Exp/PS/LED I/F Connector
TABLE B-6 Exp/PS/LED I/F Connector Pin Assignment (100- pin)
PI'N S| GNAL /0 PI'N Sl GNAL I1/0
1 LA23; 100 /0 2 LA22; 100 I1/0
3 SD15; 100 /0 4 LRO6; 100 I
5 SD14; 100 /0 6 G\D
7 SD13; 100 /0 8 | RQL2; 100 I
9 SD12; 100 /0 10 VCC
11 SDi|; 100 /0 12 SD10; 100 I1/0
13 IRAI; 100 I 14 VCC
15 SDOB; 100 /0 16 | RQLO; 100 I
17 G\D 18 VCC

19 | RO1L4; 100 I 20 SDO9; 100 I1/0



Y,
Z

POOO~NOURWNE

SPKTCN; 000
SA06; 100
VCC

| OCRDY; 100
a\D

AEN; 100
DRQ3; 100

| R®G; 100

El OCK; 100

| RO9; 100
DACK1; 000
RESET; 100
a\D

BALE; 100
TC, 100
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S| GNAL

| ORD, 000
| OAR, 000
SMER; 000
G\D
SDO7; 100
SDO6; 100
SD04; 100
SDO3; 100
SDO1; 100
SA19; 100
SA18; 100
G\D
SA16; 100
SA14; 100
SA13; 100
SAl | ; 100
SA10; 100
G\D
EXCMCK; 100
SAO05; 100
SA04; 100
SA00; 100
G\D
SA09; 100
SA02; 100

SI GNAL

DRQ; 100

| RQY; 100

DACK2; 000

DR5; 100

| 0CS16; 000

DACKS; 000

MMCS16; 000
G\D

SBHE; 000

| RQ7; 100

I
/0

COO0OO0OO0O—0O0O——O0O

/0
/0
/0

/0
/0
/0
/0
/0
/0
/0

/0
/0
/0
/0
/0

0

/0
/0
/0

/0
/0

PJ 7 Exp/PS/LED I/ F Connectors

/0
I

I

0

I
/0
0
/0

/0
I

Voo

DRQL; 100
VCC

DACK3; 000
VCC

PSRD; 100

PSSD; 100

| NTDSP; 000

EXPCLR 000

| Nl TSW 0001

BEEP; 000

LoDV

RAW

RAMW

EVL

S| GNAL
EVL

EVL

EVL

BRONTP; 100
SVEW 000
BRCNTM 100
SDO5; 100
SD02; 100
SD00; 100
HSPDLED; 100
SA17; 100
NUMLED; 000
SA15; 100
OVRLED; 000
SA12; 100
CAPLED; 000
SA08; 100
CLED; 000
SA07; 100
ALED; 000
SA03; 100
CRTLED; 000
M RQ 000
MDVBL; 000
SA01; 100

TABLE B-7 Exp/ PS/LED Connector Pin Assignment (40-pin)

S| GNAL
HDLV

| OCHCKZ; 000
DRQ; 100
LA19; 100
LA21; 100
BVDVSL: 000
HDHV

HDHV

HDMW
E14R7M 100

- -0 —O0o0—O0Oo

1/0
/0
/0
/0
1/0
1/0
1/0
/0
/0
/0

/0

o

o-—-—-ozIZ~~—-Z
o)e



11 MASTER; 000 I 31 HDW I
12 LA17; 100 /0 32 G\D

13 LA18; 100 /0 33 HDW I
14 MEWR, 000 /0 34 BMPCF; 100 I
15 DACK6; 000 0 35 HDW I
16 REFMD; 000 /0 36 BSPTQON, 000 I
17 LA20; 100 /0 37 HDW I
18 MERD; 000 /0 38 BM RQ 000 I
19 HDLV I 39 NoV I
20 G\D 40 P12V I
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8. PJ 8 HDC |/ F Connect or

TABLE B-8 HDC I/ F Connector Pin Assignnent (50-pin)

PI'N S| GNAL /O PIN Sl GNAL /0
1 RESET; 000 0 2 G\D
3 RSDO7; 100 I/O 4 RSD08; 100 /0
5 RSDO6; 100 I/O 6 RSD09; 100 /0
7 RSDO5; 100 /0 8 RSD10; 100 /0
9 G\D 10 G\D
11 RSDO4; 100 /0 12 RSDI | ; 100 /0
13 RSDO3; 100 I/O 14 RSD12; 100 /0
15 RSD02; 100 /O 16 RSD13; 100 /0
17 G\D 18 G\D
19 RSDO1; 100 I/O 20 RSD14; 100 /0
21 RSDOO; 100 I/O 22 RSD15; 100 /0
23 G\D 24 G\D
25 | OAR, 000 0 26 BALE; 100 /0
27 | ORD; 000 0 28 H C516; 000 I
29 | RQL4; 100 I 30 G\D
31 SA01; 100 0 32 SA02; 100 0
33 SAQD; 100 0 34 HDLV( 5V) 0
35 HDCCCS; 000 0 36 HDCLCS; 000 0
37 G\D 38 G\D
39 HDHV( 12V) 0 40 G\D
41 VCC 42 G\D
43 DRVSEL; 100 I 44 G\D
45 | OCLK; 100 0 46 G\D
47 | OCRDY; 100 I 48 HDW/( 5V)
49 HDW/( 5) 0 50 HDW/( 5V)
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9. PJ 9 Printer I/F OGCnnector

TABLE B-9 Printer 1/F Connector Pin Assignment (25-pin)
PI'N S| GNAL /0O PI'N Sl GNAL /0
1 STROB; 000 0 13 SELEC, 100 I
2 PDO; 100 /0O 14 AUTFD; 000 0
3 PDL1; 100 /0O 15 ERRCR, 000 I
4 PD2; 100 /0O 16 PI NT; 000 0
5 PD3; 100 /0O 17 SLI'N; 000 0
6 PD4; 100 /0O 18 G\D
7 PD5; 100 /0O 19 G\D
8 PDG6; 100 /0O 20 G\D
9 PD7; 100 /0O 21 G\D



10 ACK; 000 I 22 G\D

11 BUSY; 100 I 23 G\D
12 PE; 100 I 24 G\D
25 G\D

10. PJ 10 Ext-FDD I/F Connector ( Int/ Ext)

TABLE B-10 Ext-FDD I/F Connector Pin Assignnment (25-pin)

PI'N S| GNAL /0O PI'N S| GNAL I
1 ERDY; 000 I 13 EVEEN; 000 0
2 El NDX; 000 I 14 ELOAD; 000 0
3 ETRG 000 I 15 ESSEL; 000 0
4 EWPR, 000 I 16 EDI RC, 000 0
5 ERDAT; 000 I 17 ESTEP; 000 0
6 EDKCH, 000 I 18 €\ D)
7 G\D 19 €\ D)
8 G\D 20 €\ D)
9 G\D 21 €\ D)
10 EDSL; 000 0 22 €\ D)
11 EMON, 000 0 23 (€\\ D)
12 EWADAT; 000 0 24 €\ D)
25 €\ D)
11. PJ 11 Keypad I/F Connect or
TABLE B-11 Keypad 1/F Connector Pin Assignment (2-pin)
PI'N Sl GNAL /0
1 G\D
2 TENKEY; 100 /0
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12. PJ 12 Asynchronous |/F Connector
TABLE B-12 Asynchronous I/F Connector Pin Assignnent (9-pin)
PI'N S| GNAL /0O PI'N S| GNAL /0O
1 DCDO; 100 I 5 G\D
2 RDO; 000 I 6 DSRQO 100 I
3 SDO; 000 0 7 RTSO; 100 O
4 DTRO; 100 0 8 CTS0; 100 I
9 Rl 0; 100 I
13. PJ 13 Asynchronous |/F Connect or
TABLE B-13 Asynchronous I/F Connector Pin Assignnent (9-pin)
PI'N S| GNAL /0O PIN S| GNAL /0
1 DCD1; 100 I 5 G\D
2 RD1; 000 I 6 DSR1; 100 I
3 SD1; 000 o 7 RTS1; 100 o
4 DIR1; 100 0 8 CTS1,; 100 I
9 R 1; 100 I

14. PJ 14 R&B |/ F Connect or

TABLE B-14 RGB I/ F Connector Pin Assignment (9-pin)



PI'N /0 S| GNAL - MONCCHROMVE STANDARD R&B

ENHANCED RGB

1 G\D GROUND GRAUND GRAUND

2 0 SRl GROUND GROUND (*1) S. RED

(*2)

3 0 FRi NOT RED RED
CONNECTED

4 0 FGL NOT GREEN GREEN
CONNECTED

5 0 FB1 NOT BLUE BLUE
CONNECTED

6 0 SGL I NTENSI TY | NTENSI TY

S. GREEN

7 0 SB1 VI DEO NOT CONNECTED S.

BLUE

8 0 HS1 H SYNC H SYNC H.

SYNC

9 0 VS1 V. SYNC V. SYNC V.

SYNC

(*1): Wen EGN CGA switch (SWB) is set to CGA side, this
signal is output to pin nunber 2.

(*2): When EGN CGA switch (SWB) is set to EGA side, this
signal is output to pin nunber 2.
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APPENDI X C KEY LAYQUT
1. USA keyboard
Figure G 1 USA Keyboard
Page G 2
2. WK keyboard
Figure G2 WK Keyboard
Page G 3
3. Gernman keyboard
Fi gure G 3 German Keyboard
Page G 4
4. French keyboard
Figure G4 French Keyboard
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5. Spani sh keyboard
Figure G5 Spani sh Keyboard
Page G 6
6. Italian keyboard
Figure G6 Italian Keyboard
Page G 7
7. Scandi navi an keyboard
Fi gure G 7 Scandi navi an Keyboard
Page G 8
8. Swi ss keyboard
Figure G 8 Swi ss Keyboard
Page G 9
9. Special canadian keyboard
Figure G 9 Speci al canadi an keyboard
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10. Keycap nunber

Figure G 10 Keycap Nunber
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APPENDI X D DI SPLAY CCDE

TABLE D-1 D splay Code



