MCDEL: T1200F/ FB
1.1 CGENERAL

Toshi ba Personal Computer T1200 (hereinafter referred to as T1200) is a
portabl e personal conputer which is conpatible with I BMPC situated at
hi gher rank of portable conputer than Toshi ba T1100 PLUS. It provides
many powerful functions in spite of its conpact size and internal
battery pack which is renmoval. Hardware of the T1200, nost of IC chips
are GMX type so that the power consunption is very little and Gate
Array chips are applied so that it is very conpact and |ight weight.

The T1200 is conposed of as follows:

System PCB (Printed curcuit board)
3.5-inch floppy disk drive

3.5-inch hard disk drive

LCD (Liquid crystal display)
Keyboar d

Intelligent power supply PCB
Built-in nodem

FIGQJRE 1-1 T1200 Personal Conputer
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A 3.5-inch Floppy disk drive (FDD) is doubl e-sided, double-density,
doubl e-track with storage capacity of 720 kilobytes (formatted). A
3.5-inch hard disk drive (HDD) with storage capacity of 20 megabytes is
an equi prent of the former. The high-resolution liquid crystal display
(LCD) with pixels of 640 in colums and 200 in rows.

The keyboard has 82 keys. For mobst applications it can be used exactly
li ke a standard typewiter keyboard.

Intelligent power supply apart fromthose ordinary power serving
functions, this unit contains a so-called "one-chip mcroconputer”, and
it controls the whole system PCB, FDD, HDD and HDC.

The built-in nodem expands the capabilities of your system The
built-in nodem enabl es the systemto communi cate with an asynchronous
communi cati ons device through a tel ephone |ine. The nodem can operate
communi cations at either low (300 bps) or high (1200 bps) speed.

The T1200 provi ded connecting to the optional devices at the rear panel
of the system There are six connectors such as a parallel printer, an
R&B direct drive CRT display, an external FDD, an external key pad and
an RS-232C devi ce.
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1.2 SYSTEM PCB
System PCB i s conposed of the follow ng devices:

0 Central processor: CPU (80C86-2) (9.54 Miz/4.77 M)

0 Nurreri c data processor: NPU (8087, optional)

o] Menor y
Syst em nmenory ... 640 kbytes
Expanded nenory ... 384 kbytes
Bl OS5 ROV . 32 kbytes
Vi deo RAM ce 16 kbytes
o] Syst em support el enents

Direct nmenory access: DVA (82C37)

Tinmer : (82C53)

Programmabl e interrupt controller: PIC (82C59)
0 Fl oppy disk controller: FDC (8565)

0 Keyboard controller: KBC (80C49)

0 Acynchronous commruni cation el erent: ACE (8570)
o] Gate array
Bus driver

Bus controller
EXP- MEM control | er
Di splay controller
Page 1-4
1. 2.1 Junper straps

The system PCB has five junper straps; PJ17, PJ18, PJ19, PJ20, and
PJ21.

The follow ng figure shows | ocation of the junper straps.
FI GURE 1-2 Junper Straps Location
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The followi ng tabl e shows function of the junper straps.

TABLE 1-1 Junper Strap Functions

UAAAAAAAAAAAAAAAAAAASAAAAARAAARAAAAAARAAARSAAAAARSAARAAAAAAAAAARAAAAAARA
3 Junper:?3 Pi ns 3 Descri ption




3

3 s 31 23 s FI/F type
3

s pJ17 5 ANKANAAAD \
3

3 s 1 2 s F/Htype
3

Y 3 PJ18 ’

3 . s FBRAKKAAR 3

3

3 . 331 233 3 Nor nal
3 2 PII8 3 ARAAAAAAD 3

S PI9 ¢ P91 2 ’

3 3 UAAAAAAA; 3 Wien connect an ICE to the co-
processor socket .3

3 3 1 3 2 3 3 3
3

. , AAAARAAD 2
3

. , CRARRARR . 3
3

3 s PJ19s1 23 3
3

. , AAAARAAD @
3

3 381 23 3 No co-processor.
3
2 PI20 5 ARRARAAAL s
3
3 3 1 2 3 When connect a  co-processor to the
3
3 3 3 co- processor socket .
3

3 331 23 3 Di splay a normal font.



3 3 1 2 3 D splays a North  Europi an (Denmar k)
font. 3

AAAAAAAAAAAANAAANAAAAAANAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAANAAAAAANAAAAAAAAN
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1.3 3.5-INCH FLCPPY Dl SK DRI VE

The floppy disk drive (FDD) used in the T1200 is hi gh performance, high
reliable, slimsized FDD for 3.5-inch floppy disks with recording
capacity of 1 Myte (unfornatted) in doubl e-sided, double density and
135 tracks per inch operation. The specifications are as foll ow ng

tabl e.

FI QJRE 1-3 3.5-inch FDD
TABLE 1-2 3.5-inch Floppy Disk Drive Specifications

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

S NEeMm S Spectfications 8

3 Storage Capacity (kil obytes) 3 1000 (unformatted) 3

3 Rotational Speed (revolutions per mnute) 3 300 3



3 Recordi ng Met hod 3 MFM (Modifi ed frequency?
3 3 nmodul at i on) 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAASAAAAAAAAAAAAAAAAAAAAL

MCDEL: T1200F/ FB

LANG TAI S
LANG No Price
LANG TAP
LANG TEG
LANG TEG uni
LANG GER ASP
LANG TEG Deal er
LANG TI U
LANG TSF
LANG Tl SB

Page 1-7

1.4 HARD DI SK DRI VE

The hard disk drive (HDD) is random access storage, having recording
capacity of 20 Muytes. This is equipped with the storage nedi a of
non-renovabl e 3. 5-i nch magneti c di sks and mni- w nchester type magnetic
heads.

The specifications are as follow ng table.

FIGQURE 1-4 3.5-inch Hard D sk Drive

TABLE 1-3 3.5-inch Hard D sk Drive Specifications

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

é
3 [tem 3 Speci fications
3

3 3 25.3 (unfornatted)
3

3Storage Capacity (megabytes) 3 21.4 (formatted)

3

3Access Tinme (mlliseconds) (m ninmun 3 24
3
3 (aver age) 3 78

3



3Rotational Speed (revol utions per mnute)3 2597

3Recordi ng Met hod 32-7 RLL (Run Length Limted)
3

AAAAAAAAAAAANAAANAAAAAANAAAAANAAAAAAAAAAAAAANAAAAAAAAAAAAAANAAAAAANAAAAAAAAN
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1.5 HARD DI SK CONTRCL PCB

Hard di sk control PCB (HDC) is acconpani ed by hard disk drive (HDD) and
connects to the system PCB through a cable. This HDC can interface the
HDD to the system PCB.

The specifications are as follow ng table.

FIGQURE 1-5 Hard D sk Control PCB

TABLE 1-4 Hard Di sk Control PCB Specifications

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

3 ltem 3
Speci fi cations 3

3 Encodi ng net hod 3 2-7 RL (Run
Length Limted) 3




3 Data Transfer Rate (negabits per second) maxi mun¥ 7.5

3 Sectoring 3
Sof t 3

AAAAAAAAAAAANAAANAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAANAAAAAAAAN
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1.6 KEYBOARD

The keyboard is nmounted on the systemand has 82 keys. These consi st of
48 standard keys, 10 function keys, 10 cursor keys, 13 functiona
keypads, and Fn key.

The keyboard is just a key matrix built up by the above keys. The
keyboard is connected to the keyboard controller on the system PCB
through a 22-pin flat cable.

FI GQURE 1-6 Keyboard
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1.7 LI QU D CRYSTAL DI SPLAY

The liquid crystal display (LCD) is a graphics type display unit which
has a resolution of 640 in horizontal (or colum) by 200 in vertical
(or row) directions. This unit is conposed of the display panel, power
supply and driver circuits. This receives timng pul ses, four-bit data
signals, +5V dc and -22V dc power inputs and a contrast control input
fromthe systemPCB. Al timng pul ses and data signals are TTL | evel
conpati ble. Specifications are as followi ng table.

FIGJRE 1-7 Liquid Cystal D splay
TABLE 1-5 Liquid Oystal D splay Specifications

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL s

Soootrem oo S Specitication o2

3Nunber of characters 3 80 x 25 (2000) Characters 3
° s (8 x 8 dot format, alpha nuneric)s

AAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3\Wight (gram 3 Max. 500 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAL)
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1.8 PONER SUPPLY PCB

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

It is an intelligent power supply using a 1-chip mcro-conputer and it
contains the foll owi ng functions.



Control and nonitoring of the stored main battery. This perforns
recharge control, detection of the available capacity, and that of the
| ow battery.

Moni tori ng of AC adapter
Moni tori ng of DC output voltage
Power on/off control of the systemunit
Sel f-di agnosi s of the power supply
Pays a role of interface with the CPU
Communi cati on control
Reset signal generation
Low battery signal generation
6. D splay control
AC adapt er connecti on
Battery recharge
Abnor mal power supply

ohwnE

Qutput rating is as follow ng table.
FI GURE 1-8 Power Supply PCB

TABLE 1-6 Power Supply PCB
Qut put Rating

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

3 FUNCTI ON 3DC VOLTACE 3 REGULATION 3

MAX. 3
3 3 3 TOLERANCE (% 2

0.7 A3

8 RS-232C, 1/0O SLOr 3 12 3 5 8
30 mA 3




8 RS-232C, BULT INMDEMCR |/ O SLOT? -9 3 15 8
30mA 3

AAAAAAAAAAAANAAANAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAANAAAAAAAAN
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1.9 BULT-IN MDEM
The built-in nodemis connected to the connector that is used
exclusively for this systemPCB. Note that the systemPCB is originally
provided with this nodem This nodem can operate in only one
communi cati on node; the BELL 103/212 conmmuni cati on. The specifications
are as follow ng table.

FIGURE 1-9 Built-in Mdem

TABLE 1-7 Built-in Mddem Specifications
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAARA

° ttem oo 2 Specification o2

3 Data fornat 3 3
3 Low Speed (300 BPS) 3 7 or 8 bits, 1 or 2 stop bits odd, 3
3 3 even or no parity. 3

3 3 3
3 H gh Speed (1200 BPS) 3 7 bits, no parity, 2 stop bits 3

3 3 7 bits, e/o parity, 1 stop bit

> 2 8 Dbits, no parity, 1 stopbit 2

3 Audi o Monitor 3 Speaker 3



3 Receive Sensitivity 3 -45 dBm 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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1.9.1 Junper straps
The built-in nodem has four jumper straps; PJ3, PJ4, PJ5 and PJ6.
The follow ng tabl e shows functions of the junper straps.
TABLE 1-8 Junper Straps Functions

Junper Strap Functions
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2.1 CGENERAL

These probl emisol ati on procedures are used to isolate defective FRUs
(field replaceable units) to be repl aced. FRUs consist of the
fol | ow ng:

Power supply PCB
Syst em PCB

FDD

HDD and HDC
Keyboar d

LCD

oukwnE

See PART 4 for detail ed repl acement procedures instructions. Test
program operations are described in PART 3.

The following itens are necessary for carrying out the probl em
i sol ati on procedures.

T1200 Di agnostics di sk

Fl at bl aded screwdri ver

Wrk disk (for FDD testing)

A eaning disk kit (for FDD testing)
Ml ti neter

Printer port LED

oukwnpE



The problemisolation flowhart described in part 2.2 can be used to
determ ne the necessary isolation procedures to be foll owed when there
is aproblemwth the T1200.
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2.2 PRCBLEM | SOLATI ON FLONCHART

This flowhart is used as a guide for determning which FRUIis
defective. Please confirmthe follow ng before performng the flowhart
pr ocedur es.

No disk is in the FDD

The HDD switch is off.

The ac adapter is di sconnected.

Al optional equiprent is disconnected.

PownpE

See next page.
Page 2-2
FI GURE 2-1 Problemsol ation Fl owchart
Page 2-3
FIGURE 2-1 Problemlsol ati on Fl owchart con't.
1. If an error is generated on the systemtest, nmenory test, display
test and real tinme test, go to system PCB isol ati on procedures in part

2. 4.

2. If an error is generated on the keyboard test, go to keyboard
i solation procedures in part 2.8.

3. If an error is generated on the floppy disk test, go to FDD
i solation procedures in part 2.5.
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2.3 PONER SUPPLY PCB | SCLATI ON PROCEDURES

This section describes how to determ ne whether the power supply PCBis

defective or not. The procedures bel ow are outlined in the foll ow ng

pages. They shoul d be perforned in the order indicated.
PROCEDURE 1: Battery Check
PROCEDURE 2: Power Supply Indicator Check
PROCEDURE 3: Connect or Check
PROCEDURE 4: Qut put Vol t age Check
PROCEDURE 5: Power Supply PCB Repl acenent
Page 2-5

PROCEDURE 1

Battery Check

1. Turn the POMNER switch of f.

2. D sconnect the ac adapter.

3. Turn the PONR switch on. If the Low Battery indicator |ights, plug
the ac adapter into the DC IN 12V jack. If the indicator then goes
out, the battery is normal and you should go to PROCEDURE 3; if it
remains lit, go to PROCEDURE 2.

FIGJRE 2-2 Battery Check

Page 2-6

PROCEDURE 2

Power Supply Indicator Check

1. Turn the PONER switch on.

2. Plug the ac adapter into an electrical outlet and the DC IN 12V
j ack.

3. If the Power Supply indicator lights, its meaning depends on its
color and whether it blinks or not, as described bel ow

REDY CONTI NUQUSLY LIT: Qurrent is flowi ng; the ac adapter is nornal.



GREEN CONTI NUQUSLY LIT: Either the main battery is disconnected, or
current flow has stopped (charging is conplete); the ac adapter is
nor nal .
REDY BLI NKING Current is not being supplied by the ac adapter; the
adapter must be replaced. If the indicator still blinks after
replacing the ac adapter, replace the power supply PCB.
(See part 4.8)
4. If the indicator does not |light the ac adapter must be repl aced.
FI GURE 2-3 Power Supply Indicator
Page 2-7
PROCEDURE 3
Connect or
1. Turn the POMNR switch off and di sconnect the ac adapter.
2. Renove the top cover assenbly. (Refer to part 4.2.)
3. If the three power supply PCB connectors (PJ 2, 3, and 4) and the
two system PCB connectors (PJ 9 and 12) are connected properly, go
to PROCEDURE 4; if they are not connected properly, reconnect them

<fig id=MvB\ 1200\ 12002_7. Tl F>FI GURE 2-4 Power Supply and
System PCB Connectors
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PROCEDURE 4
Qut put Vol t age Check
1. Turn the POMNER switch of f.
2. Renove the power supply PCB. (Refer to part 4.8)

3. Plug the ac adapter into an electrical outlet and the DC IN 12V
j ack.

4. Turn the POMNER swi tch on.

5. We a miltineter to confirmthat the output voltages for the three
power supply PCB connectors conformto the values given in the
foll owi ng table.

6. If the voltages conformto the values given in the table, the power
supply PCB is normal. System PCB is probably defective, go to system
PCB i sol ati on procedures in part 2.4.

7. If the voltages do not conformto those given in the table, go to
PROCEDURE 6.

TABLE 2-1 Power Supply PCB Qut put Voltages

UAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARASAAAAAAAL
s s PI'N NUMBER 3 VOLTAGE ( Vdc) s



N 3 3 G\D 3 +12 N +11.4 3 +12.6 3
AAAAAAAAAAAAAAAAARAAAAARAAAAAAAARAAARASAAAAAARAAAAALAAARAAAAAAAL)
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PROCEDURE 5
Power Supply PCB Repl acenent
1. Turn the POMNER switch of f.
2. D sconnect the ac adapter fromthe DC IN 12V j ack.
3. Replace the power supply PCB. (Refer to part 4.8)

4. If normal operation is restored after replacing the PCB, the
previ ous PCB was defective.

5. If normal operation is not restored, another FRU is probably
defective. The defective unit must be isolated and repl aced.
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2.4 SYSTEM PCB | SOLATI ON PROCEDURES

This section describes how to determ ne whether the systemPCB is
defective or not. The procedures bel ow are outlined in the foll ow ng



pages. They shoul d be perforned in the order indicated.
PROCEDURE 1: Message Check
PROCEDURE 2: Printer Port LED Check
PROCEDURE 3: Junper Straps Check
PROCEDURE 4: Test Program Execution
PROCEDURE 5: Syst em PCB Repl acenent

NOTE: Before carrying out any of these procedures, nake sure that
there is not a floppy disk in the FDD and the HDD switch is off.

Page 2-11
PROCEDURE 1
Message Check

1. If the follow ng nessage is displayed on the screen, the system PCB
is nornal.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAASAAAAR
3 Place systemdisk in drive 3
® Press any key when ready. ... 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

2. If the above nessage is not displayed, check to see if any of the
fol l owi ng nmessages are displ ayed.

TABLE 2-2 Error Messages

KEYBOARD ERRCR

FDD ERRCR

OPTI ON ERRCR

RTC ERRCR

D SK 0 FAI LURE

Dl SK CONTRCLLER FAI LURE
3. If any of the above nmessages are displayed, go to PROCEDURE 3.
4. |If none of the above nessages are displayed, go to PROCEDURE 2.

Page 2-12

PROCEDURE 2
Printer Port LED Check
1. Turn the POMNER switch of f.

2. Plug the printer port LED into the PRT (printer) connector on the
back of the unit.

3. Turn the POMNER switch on while watching the printer port LED. The
printer port LEDw Il light at the same tine that the PONER switch
is turned on.



4., Read the final LED status as a hexadeci mal value fromleft to
right.

5. If the final LED status natches any of the error status and K
status values in the following table, go to PROCEDURE 5.

6. If the final LED status is FEH, go to PROCEDURE 3 and
conti nue.

TABLE 2-3 Printer Port LED Error Status and CK Status

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Lo gest Name oo ° Brror Status 2o CK Status 3

3Display controller test 3 ODH 3
3 3 OEH 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)
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PROCEDURE 3
Junper Strap Check
1. Turn the PONER switch is off.
2. Renove the top cover assenbly. (Refer to part 4.2.)

3. Confirmthat the junper straps status is normal. (Refer to part
1.2.1.)

4. If the junper strap status is nornal, go to PROCEDURE 4.

5. If the junper strap status is not normal, set themcorrectly.
FI GQURE 2-5 Junper Straps
Page 2-14

PRCCEDURE 4

Test Program Execution



1. Execute the following test program (See PART 3 TEST AND
DI AGNCSTI CS.)

System t est
Menory test
Keyboard test

Di spl ay test

Fl oppy di sk test
Real tine test

ogkrwdE

2. If an error is generated on the systemtest, nenory test, display
test and real time test, go to system PCB isol ati on procedures in
part 2.4.

3. If an error is generated on the floppy disk test, go to FDD
i solation procedures in part 2.5.

4. If an error is generated on the keyboard test, go to keyboard
i solation procedures in part 2.7.
Page 2-15
PROCEDURE 5

Syst em PCB Repl acenent
1. Replace the system PCB. (Refer to part 4.13)

2. If normal operation is restored after replacing the PCB, the
previ ous PCB was defective.

3. If normal operation is not restored, another FRU is probably
defective. The defective unit must be isol ated and repl aced.
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2.5 FLOPPY D SK DR VE | SOLATI ON PROCEDURES

This section describes how to determ ne whether the floppy disk drive
is defective or not. The procedures below are outlined in the foll owi ng
pages. They shoul d be perforned in the order indicated.

PROCEDURE 1: Test and Diagnostic Program Loadi ng Check



PROCEDURE 2: Message Check
PROCEDURE 3: Head d eaning
PROCEDURE 4: FDD Test Execution
PROCEDURE 5: FDD Connector Check

PRCCEDURE 6: New FDD connecti on

NOTE: Make sure that the HDD switch is off.

Page 2-17

PROCEDURE 1

Test and D agnostic Prograns Loadi ng Check

1. Turn the POMNER switch of f.
2. Insert the diagnostics disk into the FDD.
3. Turn the POMNER sw tch on.
4. |If loading occurs nornally, go to PROCEDURE 3. (See PART 3 to
determine if |oading has occurred nornally.)
5. If loading has not occurred nornally, go to PROCEDURE 2.
Page 2-18
PROCEDURE 2

Message Check

1.

Wien the diagnostics disk is inserted into the FDD and the PONER
switch is turned on, either nessage (a) or nessage (b) should

appear .

(a)® Pl ace systemdisk in drive
® Press any key when ready. ...

(b)® Non-Systemdi sk or disk error

° Replace and press any key when ready :

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3
3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

If either of the above nessages is displayed, the contents of the
fl oppy di sk are damaged, or sone other disk than the diagnostics
di sk has been inserted into the FDD. Change the di agnostics di sk.

| oadi ng then occurs, go to PROCEDURE 4; if |oading does not occur,

go to PROCEDURE 3.
If neither of the above messages appears,

Page 2-19

go to PROCEDURE 5.

I f



PROCEDURE 3

Head d eaning

1. Turn the POMNER switch of f.
2. Insert the cleaning disk to the FDD.
3. Turn the POMR switch on, then will clean the head of the FDD.
4. Renove the cleaning disk fromthe FDD.
5. If normal operation is restored after cleaning the head, go to
PROCEDURE 4.
6. If normal operation is not restored, go to PROCEDURE 5.
Page 2-20
PROCEDURE 4

FDD Test Execution

1.

Run the floppy disk test which is indicated in the D agnostic Test
Menu.

If an error is generated during the floppy disk test, an error code
and status will be displayed as indicated in the follow ng table.
Fol l ow the directions provided in the table.

If no error is generated, the FDD is nornmal.

TABLE 2-4 FDD Error Statuses

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

80 3 Time Qut Error (Not Ready) 3



3 EE 3 Wite buffer error 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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PROCEDURE 5
FDD Connect or Check

1. Turn the PONER switch off and di sconnect the ac adapter fromthe DC
IN 12V j ack.

2. Renove the top cover assenbly. (Refer to part 4.2.)

3. If the FDD cable is connected to the system PCB securely, and if
the A and B drives are connected correctly, go to PROCEDURE 6.

4. |f the above connections are not secure, reconnect them
FI GURE 2-6 FDD Connector Check
Page 2-22

PROCEDURE 6

New FDD Connecti on

1. Turn the POMNER switch of f.

2. Renove the FDD. (Refer to part 4.10.)

3. Connect the new FDD to the FDD connector, then other connectors
t oo.

4. Turn the POMNER swi tch on.

5. If normal operation is restored after connect the new FDD, the
previ ous FDD was defective. Assenble the system

6. If normal operation is not restored, systemPCB is probably
defective. Refer to part 2.4.
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2.6 HARD D SK DRI VE | SOLATI ON PROCEDURES

This section describes how to determne whether the Hard Disk Drive is
defective or not. The procedures bel ow are outlined in the foll ow ng
pages. They shoul d be perforned in the order indicated.

Not e:

PROCEDURE 1: HDD I ndi cator Check
PROCEDURE 2: Format Execution
PROCEDURE 3: Hard Di sk Test Execution
PROCEDURE 4: Connector Check
PROCEDURE 5: Junper Strap Check
PROCEDURE 6: New HDD Connecti on

Make sure that the HDD switch is on.

Page 2-24

PROCEDURE 1

HDD | ndi cat or Check

1. Turn the POMNER switch of f.
2. If thereis a floppy disk in the FDD, take it out.
3. Confirmthat the HDD switch turn on, then turn the POAER switch on.
4. If the HDD indicator (C Lower) blinks briefly and goes out, go to
PROCEDURE 2; if it continues blinking, go to PROCEDURE 2.
5. If the indicator does not light at all, go to PROCEDURE 4.
FI GURE 2-7 HDD I ndi cator Check
Page 2-25
PROCEDURE 2

For mat Executi on

CAUTI O\ The contents of the hard disk will be erased when the FORVAT

command is run. Before running the test, transfer the contents
of the hard disk on the floppy disk. This can be done with the
M5- DOS BACKUP command. (See the Ms-DOS nanual for details.)

Renove the diagnostics disk, and then insert the M5-DOS system di sk
to the FDD.

To set the partition of the hard disk, enter the FD SK conmand.
(See the M5-DCS nanual for details.)

To format the hard disk, enter the FORMAT command. (See the M5 DCS
manual for details.)



4. If normal operation is restored, the HDD is normal.

5. If normal operation is not restored, go to PROCEDURE 6.
Page 2-26

PROCEDURE 3

Hard D sk Drive Test Execution

CAUTI ON: The contents of the hard disk will be erased when the test
programis run. Before running the test, transfer the contents

of the hard disk on the floppy disk. This can be done with the
M5- DOS BACKUP command. (See the Ms-DOS nmanual for details.)

1. Insert the diagnostics disk into the FDD and | oad the test and
di agnosti c prograns.

2. Run the hard disk test which is indicated in the diagnostics test
nenu.

3. If an error is generated during the hard disk test, an error code
and status will be displayed as indicated in the follow ng table. Go
t o PROCEDURE 3.

4. If no error is generated, the HDD is norrmal. Enter the Ms-DOS FDI SK
comrand which will set the partition. Then enter the M5 DOS FORMVAT
command. (See the M5-DCS nmanual for details.)

TABLE 2-5 HDD Error Statuses

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA




FO 2 Not sense error ( HWcode = FF) 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAL)
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PROCEDURE 4

Connect or Check

1. Turn the POMNER switch of f.
2. D sconnect the ac adapter fromthe DC IN 12V j ack.
3. Renove the top cover assenbly. (Refer to part 4.2)
4. |If the HDD, HDC, and system PCB are connected securely, go to
PROCEDURE 5.
5. If they are not connected securely, reconnect them
FI GURE 2-8 HDC and HDD Connect or Check
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PROCEDURE 5

Junper Strap Check

1.

Confirmthat a junper strap (PJ 17) on the system PCB and a j unper
strap (PJ 9) on the hard disk control PCB is as follow ng status.
(Refer to part 1.2.1 and 1.5.1.)

PJ 17 (systemPCB)................. pen
PJ 9 (hard disk control PCB)....... Shor t

If the junper strap is above status, go to PROCEDURE 6.

If the junper strap is not above status, set the junper strap
correctly.

Hard D sk Control PCB

System PCB

FI GQURE 2-9 Junper Straps
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PROCEDURE 6

New HDC Connecti on



Turn the POMNER switch off and di sconnect the ac adapter fromthe DC
IN 12V j ack.

2. Replace the HDC. (Refer to part 4.11.)

3. Connect the new HDC to the system PCB and HDD, then ot her
connectors too.

4. If normal operation is restored, the previous HOC was defecti ve.
Assenbl e the system

5. If normal operation is not restored, HDD is probably defective. o
to PROCEDURE 7.
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PROCEDURE 7

New HDD Connecti on

1.

Turn the POMNER switch of f.
Renove the HDD. (Refer to part 4.12.)
Connect the new HDD to the HDC, then other connectors too.

If normal operation is restored, the previous HDD was defective.
Assenbl e the system

If normal operation is not restored, systemPCB is probably
defective. SystemPCB is probably defective. Refer to part 2.4.
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2.7 KEYBQARD | SCLATI ON PROCEDURES

This section describes how to deternm ne whether the keyboard is
defective or not. The procedures bel ow are outlined in the foll ow ng
pages. They shoul d be perforned in the order indicated.

PROCEDURE 1: | nput Check

PROCEDURE 2: Keyboard Test Execution



PROCEDURE 3: Connector Check
PROCEDURE 4: New Keyboard Connection
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PROCEDURE 1
I nput Check
1. Load either the diagnostics disk or the M5 DOS system di sk.
2. Wen a prompt (A B, C etc.) appears on the screen, hit any of the
white keys on the keyboard (any character or the space bar). If the

character you hit appears on the screen, go to PROCEDURE 2.

3. If the character does not appear, go to PROCEDURE 3.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

3 Toshi ba Personal Conputer M5-DOS Version 3. 20/ (RXXXXX) 3

3

3 (O Copyright Toshi ba Corporation 1983, 1986 3

3 3
3 (O Copyright Mcrosoft Corporation 1981, 1986 3

3 3
3 Qurrent date is XXX X- XX- 19XX 3

3 Enter new date ( mmdd-yy): 3
S Qurrent time is X XX XX XX 3

3 Enter newtine: 3

3 3
s COWAND Version 3.20 3

° A> abcdefghijkl mopgrst........... :

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAL)
FI GURE 2-10 Keyboard I nput Check
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PROCEDURE 2

Keyboard Test Execution

1. Insert the diagnostics disk into the FDD and | oad the test and
di agnostics prograns. (Refer to PART 3.)

2. Run the keyboard test which is indicated in the diagnostics test
nenu.

3. If an error is generated during the test, go to PROCEDURE 3.

4. If no error is generated during the test, the keyboard is nornmal.
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PROCEDURE 3

Connect or Check

1. Turn the PONER switch off and di sconnect the ac adapter fromthe DC
IN 12V j ack.



2. Renove the top cover assenbly. (Refer to part 4.2)
3. Lift the keyboard up and check that the keyboard cable is
connected securely to the systemPCB. If it is connected
securely, go to PROCEDURE 4.
4. If it is not connected securely, reconnect it.
FI GQURE 2-11 Keyboard Connect or Check
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PROCEDURE 4

New Keyboard Connecti on

1. Turn the PONER switch off and di sconnect the ac adapter fromthe DC
IN 12V j ack.

2. Renove the keyboard unit. (Refer to part 4.4.)
3. Connect the new keyboard to the system PCB.

4. If normal operation is restored after connect the keyboard, the
previ ous keyboard was defective. Assenble the system

5. If normal operation is not restored, systemPCB is probably
defective. Refer to part 2.4.
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2.8 LCD | SOLATI ON PROCEDURES
This section describes howto determ ne whether the LCD is defective or
not. The procedures below are outlined in the foll owi ng pages. They
shoul d be perforned in the order indicated.

PROCEDURE 1: Display Check

PROCEDURE 2: LCD Contrast Check

PROCEDURE 3: Display Test Execution



PROCEDURE 4: System PCB Connector Check
PROCEDURE 5: LCD Modul e Connect or Check
PROCEDURE 6: New LCD Cabe Connection
PROCEDURE 7: New LCD Modul e Connecti on
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PROCEDURE 1

Di spl ay Check

1. Turn the POMNER switch of f.

2. After turning the POMR switch on again, the foll ow ng nessage
shoul d appear in the upper |eft-hand corner of the screen:

MEMCORY TEST XXXKB
3. If the message appears, go to PROCEDURE 3.
4. |f the message does not appear, first do the foll ow ng:
(a) Confirmthat the contrast knob is adjusted correctly.
(b) Confirmthat the display is not on an external CRT.
(The CRT indicator lanp will be it if the display

is on an external CRT.)

After confirming (a) and (b) above, performsteps 1 and 2 again. If
the nessage still fails to appear, go to PROCEDURE 2.
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PROCEDURE 2
LCD Contrast Check

1. Turn the contrast knob, then confirmthat the screen becones
changed darker or brighter.

2. If the screen is changed darker or brighter, power supply inputs
voltage to the LCD nodul e. Go to PROCEDURE 7.

3. If the screen is not changed, go to PROCEDURE 4.
FI GURE 2-12 LCD Contrast Check
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PROCEDURE 3

Di spl ay Test Execution

1. Insert the diagnostics disk into the FDD and run the test and
di agnosti cs prograns.

2. If an error is generated during the display test fromthe



di agnostics test nenu, the system PCB is probably defective.
Refer to part 2.4.

3. If no error is generated, the LCD is normal.
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PROCEDURE 4

Syst em PCB Connect or Check

1. Turn the PONER switch off and di sconnect the ac adapter fromthe DC
IN 12V j ack.

2. Renove the top cover assenbly. (Refer to part 4.2.)

3. Confirmthat the LCD cable is connected securely to the system PCB
connector (PJ 11).

4. If the cable is connected securely, go to PROCEDURE 5.
5. If it is not connected securely, reconnect it.
FI GQURE 2-13 System PCB Connect or Check
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PROCEDURE 5
LCD Modul e Connector Check

1. Turn the PONER switch off and di sconnect the ac adapter fromthe DC
IN 12V j ack.

2. Take out the LCD nodule (Refer to part 4.15.) and confirmthat the
LCD cable is connected securely to the nodul e.

3. If the cable is connected securely, go to PROCEDURE 6.
4. If the cable is not connected securely, reconnect it.
FI GURE 2-14 LCD Modul e Connect or Check
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PROCEDURE 6
New LCD Cabl e Connection
1. Connect the new LCD cable to the system PCB and LCD nodul e.

2. If normal operation is restored after replacing the LCD nodul e, the
previ ous LCD cabl e was defective. Assenble the system

3. If normal operation is not restored, LCD nodule is probably
defective. Go to PROCEDURE 7.
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PROCEDURE 7



LCD Modul e Connection
1. Connect a new LCD nodul e and LCD cable to the system PCB.

2. If normal operation is restored after replacing the LCD nodul e, the
previ ous LCD nmodul e was defective. Assenble the system

3. If normal operation is not restored, systemPCB is probably
defective. SystemPCB is probably defective. Refer to part 2.4.
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3.1 CGENERAL

This part explains test and di agnostic prograns. The purpose of the
test and diagnostic prograns is to check the functions of all hardware
nmodul es of the T1200 Personal Conputer. There are 17 prograns; they are
conposed of two nodul es: the service program nodul e (D AGNOSTI CS MENU)
and test program nodul e (DI AGNOSTI C TEST MENU).

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

HARD DI SK FORNVAT
HEAD CLEAN NG

LGG UTI LI TI ES

RUNNI NG TEST

FDD UTI LI TI ES
SYSTEM CONFI GURATI ON

oukwNE

The test programmodul e i s conposed of 11 tests as foll ows:

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

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

PN RWNE

[

The followi ng itens are necessary for carrying out the test and



di agnosti c prograns.

T1200 Di agnostics di sk

M5- DCS syst em di sk

Wrk di sk (formatted)

A eani ng di sk kit

Printer waparound connect or
RS232C w apar ound connect or

oukwNE

The service engineer utilizes these prograns to isolate problens by
sel ecting the appropriate programand operati on procedures described in
the part 3.2 COPERATI ONS.

MCDEL: T1200F/ FB

LANG TAI S
LANG No Price
LANG TAP
LANG TEG
LANG TEG uni
LANG GER ASP
LANG TEG Deal er
LANG TI U
LANG TSF
LANG Tl SB

Page 3-2

3. 2 OPERATI ONS

1. Insert the diagnostics disk in the floppy disk drive and turn the
POMNER swi tch on.

2. Input TESTCEl12 for the A> pronpt and press Enter.

3. The follow ng display will appear.
TOSH BA personal conputer T1200 DI AGNGCSTI CS
Version 1.00 (C copyright TCSH BA Corp. 1987

w W

w

DI AGNGSTI C MENU

- DI AGNGCsTI C TEST
- HARD DI SK FCRVAT

- HEAD CLEAN NG

LGOG UTI LI TI ES

- RUNNI NG TEST

- FDD UTILITIES

- SYSTEM CONFI GURATI ON
- EXIT TO M5 DCS

W W W WwWWww W w w

OCO~NOUITRAWNPEF
1

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

PRESS [1] - [9] KEY :

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Det ai | ed expl anati ons of the service prograns and the operations are



given in parts 3.16 to 3.21.

4. Press 1 key then Enter. The following display wll appear.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
3

3 TOBH BA personal conputer T1200 DI AGNCSTI CS

3 wversion 1.00 (© copyright TCSH BA Corp. 1987 3

3 3
3 DI AG\OSTI C TEST MENU 3

3 3
3 1 - SYSTEM TEST 3

3 2 - MEMORY TEST 3

3 3 - KEYBQARD TEST 3

3 4 - DI SPLAY TEST 3

3 5 - FLOPPY DI SK TEST 3

3 6 - PRI NTER TEST 3

3 7 - ASYNC TEST 3

3 8 - HARD DI SK TEST 3

3 9 - REAL TI MER TEST 3

3 10 - NDP TEST 3

3 11 - EXPANSI ON TEST 3

3 88 - FDD & HDD ERRCR RETRY COUNT SET 3

3 99 - EXIT TO DI AGNCSTI CS MENU 3

3 3
° PRESS [1] - [9] KEY °

AARAAAAAARAAAAAAAAAARAAARAAASAARAAAAAAAAAAAAAAAAARRAL)
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If you want to set the FDD and HDD error retry count, type 88 then
press Enter. The foll ow ng nmessage will appear. If don't the
operation, FDD and HDD error retry count is once.

FDD & HDD Error retry count?

You can set the error retry count of the floppy disk test and hard
di sk test.

Type 99 then press Enter. Return to the D AGNOCSTI CS MENU.

Wien sel ect the FLCPPY DI SK TEST, the foll owi ng messages will
appear .

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

Media in drive#l node (1: 360k, 2: 360k- 1. 2M 720k, 3: 1. 2M 4: 720k) ?
Wien sel ect the HARD DI SK TEST, the foll owi ng nessage wi || appear.

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

5. After pressing the test nunber (1 to 11) of the D AGNCSTI C TEST
MENU, the follow ng display (sanple) w |l appear.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3 TEST NAME XOOXXXK 3
3 3
s SWB TEST L XX 3
3 PASS OOUNT  : XXXXX ERRCR OOUNT :  XXXXX 3
3 WRITE DATA @ XX READ DATA : XX 3



10.

TEST LOOP (1: YES/2: NO) ? -
ERRR STCP (1: YES/2: NO)? - ]

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

z ADDRESS s XXX STATUS XXX 3 \
z SUB- TEST MENU 3 \
3 01 - ROM CHECKSW 3
s :

z 99 - Exit to DI AGNCSTI C TEST MENU 3 \
z SELECT SUB- TEST NUMBER? _ z

3
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Sel ect the subtest nunber. Type the subtest nunber then press the
Enter. The foll owi ng nessage wll appear.

Wien sel ect the KEYBOARD TEST, the follow ng nessage will not
appear .

TEST LOOP (1: YES 2: NO) ?

When sel ect the (YES);

Each time a test cycle ends, it increments the pass counter by one
and repeats the test cycle..

Wien sel ect the (NO;

At the end of a test cycle, it termnates the test execution and
exits to the subtest menu.

Type the 1 or 2 then press Enter. The fol |l owi ng nessage wil |
appear .

ERROR STCP (1: YES/ 2: NO) ?

Wien sel ect the (YES);

When an error occurs, it displays the error status and stops the
execution of the test program The operation gui de displays on
the right side of the display screen.

Wien sel ect the (NO;

When an error occurs, it displays the error status then it
increments the error counter by one and goes to the next test.

Type the 1 or 2 then press the Enter. The test programw || run.
Each subtest nanes described in the part 3.3.

When stop the test program press Qrl + Break keys then return to
t he DI AGNCSTI CS MENU.

When error occurs on the test program the follow ng nmessage
w |l appear.

ERRCR STATUS NAME [[ HALT OPERATION ]]
1: Test End
2: Conti nue

3: Retry



1: Termnates the test program execution and exits to the subt est
nenu.

2: Continues the test.

3: Retry the test.

The error code and error status nanes described in part 3.15.
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3. 3 SUBTEST NAMES
The followi ng tabl e shows subtest name of the test program
. TABLE 3-1 Subtest Nanes

UAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAARAAARALAAARAAAAAAAAAAAAAASAAAAR
3 # 3 TEST NAME 3 SUBTEST# 3 TEST | TEMS s

3 13 SYSTEM 3 01 3 ROM checksum 3
3 3 3 02 3 HDDOFF - SW 3
3 3 3 01 3 RAM const ant data 3
3 3 3 02 3 RAM addr ess pattern data 3
3 23 MEMRY 3 03 3 RAM refresh 3
3 3 3 04 3 Expansi on bus 3
3 3 3 05 3 Backup RAM 3
3 3 3 01 3 Pressed key di spl ay 3
3 33 KEYBOARD 3 02 3 Tenkey pad di spl ay

S S S 03 S Pressed key code display oo
3 3 3 01 3 VRAM read/ wite 3
3 3 3 02 3 Character attributes 3
3 3 3 03 3 Char act er set 3
3 3 3 04 3 80*25 Character display 3
3 43 D SPLAY 3 05 3 320*200 G aphi cs di spl ay 3
3 3 3 06 3 640*200 G aphi cs di spl ay 3
3 3 3 07 3 D spl ay peg. 3
3 3 3 08 3 "H' pattern display 3
3 3 3 01 3 Sequential read 3
3 3 3 02 3 Sequential read/wite 3
s 53 FDD 3 03 3 Randam addr ess/ dat a



3 3 3 04 3 Wite specified address

3 6 3 PR NTER 3 01 3 Ri pple pattern 3
3 3 3 02 3 Functi on 3
3 3 3 01 3 Wap around (channel - 1) 3
3 3 3 02 3 Wap around (channel - 2) 3
3 3 3 03 3 Point to point (send) 3
3 73 ASYNC 3 04 3 Poi nt to point (receive) 3
3 3 3 05 3 Card nodem | oopback

3 3 3 06 3 Card nodemon-line test

3 3 3 01 3 Sequential read 3
3 3 3 02 3 Address uni quence

3 3 3 03 3 Randam addr ess/ dat a

3 3 3 04 3 Coss talk & peek shift 3
s 83 HOD 3 05 3 Wit e/ read/ conpare(CE) 3
3 3 3 06 3 Wite specified address 3
3 3 3 07 3 Read specified address 3
283 08 3  EQCcircuit (CEcylinder)
3 3 3 01 3 Real tine 3
3

3 113 EXPANSION 3 01 3 Box wap around s
3 8 UNT 3 02 3 Box nono vi deo ram

3 3 3 3

AAAAABAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAALSAAARALSAAARAAAAAAAAAAAAAL)
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3.4 SYSTEM TEST
Subt est 01 ROM checksum (Execution tinme: 1 second)
This test perforns the ROM checksumtest on the system

PCB.
(Test extent : FOOOOH - FFFFFH 64KB)



Subt est 02

Not e:

HDD of f - SW

Confirmthat turn the HDD sw tch on.

After checking the operation of the HDD switch, confirm
that signals are being exchange between the CPU and the
PS (Power Supply).

Qperation for the test is as foll ows.

1. After executing the test, the follow ng nessage wll
appear .

*** HDD of f-switch test start ***

2. Turn the HDD switch off. The foll owi ng nmessage will
appear .

**x HDD of f-switch test OK | ***

3. Press Enter, then return to the subt est nenu of the
systemtest.
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3.5 MEMORY TEST

Subt est 01

Subt est 02

Subt est 03

RAM const ant data (Execution tine: 58 seconds)

This test wites constant data to Menory, and then reads
and conpares themwith the original data. The constant
data are "FFFFH', "AAAAH', "5555H', "0101H' and "O0O0OOH'.

RAM address pattern data (Execution time: 17 seconds)

This test nmakes the segnent address and of fset address by
XOR ng, and then wites the address pattern data and reads
and conpares themwith the original data.

RAM refresh (Execution time: 34 seconds)

This test wites constant data in 256 bytes length to

Menmory, and then reads and conpares it with the original
data. The constant data are "AAAAH' and "5555H'. A certain



interval tine will be taken between the wite and the read

oper ati ons.
Subt est 04 Expansi on bus (Execution time: 3 seconds)
Not e: As this test requires a special tool to be executed, it

can not be carried out here.
Subt est 05 Backup RAM (Execution time: 1 second)

This test wites data (FFH AAH 55H OOH) to the nenmory
address (FOOOOH to FO7FFH); then read it the data out and
conpares it to the original data.

Page 3-8
Subt est 06 EMS function (Execution tinme: 16 seconds; 384 kbyt es)

CAUTION  The contents of the EM5 (Expanded menory specification)
will be erased when this test is run. After the test,
enter the M5-DOS SETUP12 conmand, which to set the ENMS
space. (See the OMER S nanual for details).

Run the sane test as subtest 05 for the EM5 nmenory (384
kbyt es) page franme address (DOOOOH) and the bl ock sel ect
register (0O3H). This is perforned for every 64kbytes.
perations for the test is as fol |l ows.

1. After executing the test, the follow ng nessage wll
appear .

Warni ng: The contents of the EMS will be destroyed
Press [Enter] key.

2. Press the Enter then the foll owi ng nessage wil |
appear .

[EMB port = XXXH, BLOCK# = X, PAGE = XXXXX]

3. Automatically return to the subt est menu of the MEMORY
TEST.
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3. 6 KEYBOARD TEST

Subt est 01

Not e:

KEYBQARD TEST

Pressed key di spl ay

Execute the test when Numlock key is off. If this
key is on, the test cannot be carried out.

When t he keyboard | ayout (as shown below) is drawn on the
di spl ay, press a certain key and check whet her the
correspondi ng key on the screen is changed to the
character "*".

When the sane key again, it becones to be the origina
state so that it is able to confirmthe self-repeat

functi on.

The followi ng three keys are exceptions, and each key is
changed to the character "*" only when it is pressed,

and if released, it gets back to the original state.

Crl key, Shift key, At key
I N PROGRESS 30100
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Subt est 02

Tenkey pad di spl ay

Not e: This test can be executed only when the Tenkey pad is

KEYBQARD TEST

Subt est 03

connected to the key pad connect or

When t he keyboard | ayout is drawn on the display, press a
certain key of the tenkey pad, and confirmthat the
correspondi ng key on the display is changed to the
character "*"

When the sane key is pressed again, it gets back to the
original stats so that it is able to confirmthe

sel f-repeat function

I N PROGRESS 30200
Pressed key code di spl ay

Scan code, character code, and key top nane are displ ayed
on the screen by pressing a certain key as shown bel ow.
Sorre keys such as Ins, Caps | ock, Num | ock, Scroll | ock
At, CGrl, and shift key blink on the screen when each
one i s pressed.

Each scan code, character code and key top name descri bed
in the TABLE 3-2. (Next page)

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3 3
2 KEYBOARD TEST I N PROGRESS 303000 3 \
z Scan code = XX 3 \
z Character code = XX 3 \
z Keyt op = XXXX 3 \
3

I ns Lock Caps Lock Num Lock Scroll Lock 3



3
s At arl Left Shift Rght Shift @
3

3 PRESS [ ENTER] KEY 3

AAAAAAAAARAAARAAAAAARSAARAAAAAARAAAAAARAAARAAAAAARAAAL)
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TABLE 3-2 Scan Code, Character Code, and Key Top Name




w

A
3 ; 3 27 3B 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

<fig id=MvB\ 1200\ 12003_12. Tl F>Page 3-12

TABLE 3-2 Scan Code, Character Code, and Key Top Name




w

2B 3

3 + 3 4E
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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3.7 DI SPLAY TEST

Subt est 01 VRAM read/wite (Execution time: 1 second)



This test wites constant data (FFFFH AAAAH 5555H
0000H and address data to the video RAM it then reads
the data out and conpares it the original data

Subt est 02 Character attributes (Execution tinme: 1 second)
This test is for checking the various types of displays
Nor mal Di spl ay
Intensified D splay
Reverse D spl ay
Bl i nki ng D spl ay
In the case of color displays, all seven colors used
(blue, red, magenta, green, cyan, yellow, white) are
di spl ayed. The background and foreground col ors can then
be checked for brightness. The display bel ow appears on
the screen when this test is run

CHARACTER ATTRI BUTES

Page 3-14
Subtest 03 Character set (Execution tinme: 1 second)

In this test the character code (0O0H to FFH) characters
are displayed in the 40 x 25 pixel nmode as shown bel ow.

CHARACTER SET | N 40X25
Subt est 04 80*25 Character display (Execution time: 1 second)

In this test the shift characters are displayed in
the 80 x 25 pi xel nmode as shown bel ow

80*25 CHARACTER DI SPLAY
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Subt est 05 320*200 G aphics display (Execution tine: 4 seconds)
This test displays two sets of color blocks for the col or
display in the 320 x 200 dots graphi cs node as shown
bel ow.
320*200 GRAPH CS DI SPLAY
Subt est 06 640*200 G aphics display (Execution tine: 8 seconds)
This test displays the color blocks for the black and
white display in the 640 x 200 dot graphics node as shown
bel ow.
640*200 GRAPH CS DI SPLAY
Page 3-16

Subt est 07 Di spl ay page (Execution tinme: 15 seconds)



Subt est 08

Subt est 09

This test confirns that the pages can be changed in order
(page 0 to page 7) in the 40 x 25 pi xel node.

DI SPLAY PAGE 0

0O 0O0O0OO0O0OOOOOOOOOOOOOOOOOOO

WOWw W W W W W W W W W W W W W
cjoJololoNoloNoloNoNoNoNo Ry
W OWw oW W W W W W W W W W W w

eeolololololololololoNoNo)

000O0O0OO0OO0OOOOOOOOOOOOOO

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

>

"H' pattern display (Execution tinme: 1 second)

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

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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Special attribute test

This test executes the follow ng test.

1. EXT/ FDD SWt est

2. CRT, Speed, Caps, Num Scroll LED test
3. Attribute special test

Qperations for the test is as foll ows.

1. After executing the test, the followi ng nessage wll
appear .



3 [ EXT FDD sel ect SWtest ] 3
3 3
3 Change "EXT FDD' SW! = [[[ OFF ]]] 3
3
> press [ENTERL KEY . 2
U

Confirmthat the above message [[[ XXX ]]] changes
when it is specified by EXT FDD swi tch.

2. After pressing the Enter, the foll owing nmessage will

appear .
3 [ FONT change test ] 3
3 3
3 Press [ Fn + ->1] key 3
3 3
> press [ENTERL KEY 2

Confirmthat the font of the above nmessage changes by
pressing the Fn + -> keys.
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3. After pressing the Enter, the foll owing nmessage will
appear.

3 [ Speed/CRT LCD test ] 3
3
3 (1) Press [ Fn + Pgdn | key ! ... Speed (red)
3 (2) Press [ Fn + Pgup ] key ! ... Speed (green) 3
3 (3) Press[ MNumlock ] key ! ... Num (on/off) 3
3 (4) Press[ Fn +End ] key ! ... CRT (on) 3
3 (5 Press[ Fn + Hone ] key ! ... CRT (off) 3
3
3 PRESS [ ENTER] KEY 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Confirmthe fact that when above conbi nations of keys are
pressed simultaneously, the indicator showing the LED
status appears on the right of each key group.

4. After pressing the Enter, the foll ow ng nmessage will

appear .
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAASAAAAAA
3 [ Attribute special test ] 3
3
3 (1) FQ non-zero), B zero) ,RL8(bit1,0) ... Double 3
3 (2) FE non-zero) NE BE non-zero), R18(bit3, 2) 3
3
3 PRESS [ ENTER] KEY 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Confirmthat the character font changes by pressing
Enter.



5. After pressing Enter, return to the subt est menu of
t he DI SPLAY TEST.
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3.8 FLOPPY D SK TEST

CAUTI ON: Before running the floppy disk test prepare a formatted work
di sk and renove the diagnostics disk then insert the work disk
to the FDD.

Subt est

Subt est

Subt est

Subt est

Subt est

01

02

03

04

05

Sequential read (Execution tine: 63 seconds)

This test perforns a cyclic redundancy check with a
conti nuous read operation of all track on a floppy disk
2D (Doubl e-si ded, double density): Track 0 to 39

2DD (Doubl e- si ded, doubl e density, double track):

Track 0 to 79

Sequential read/wite (Execution time: 130 seconds)

This test wites data to all tracks (as defined above)
continuously and then reads the data out and conpares it

to original data.

(The data pattern i s BSADADH repeat ed. )

Random addr ess/ data (Execution time: 12 seconds)

This test wites randomdata to random address on al

tracks (as defined in subtest 01) and then reads the data
out and conpares it with the original data.

Wite specified address (Execution time: 1 second)

This test wites data specified by keyboard to tracks,
heads, and address specified by the keyboard.

Read specified address (Execution time: 1 second)

This test reads data fromtracks, heads, and address
speci fied by keyboar d.
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3.9 PRINTER TEST

CAUTION A printer (I1BMconpatible) nmust be hooked up to the systemin
order to execute the test.

Subt est 01 Ri ppl e pattern (Execution time: 110 seconds)
This test prints character for code 20H through 7EH | ine
by line while shifting one character to the right at the
begi nni ng of each new Il i ne.

Ri pple Pattern

Subt est 02 Function (Execution tine: 15 seconds)
This test prints out various print type as shown bel ow
Nor mal Print
Doubl e Wdth Print
Conpressed Print
Enphasi zed Print
Doubl e Strike Print
Al Characters Print

PRI NTER TEST

Subt est 03 Wap around (Execution time: 1 second)

Note: A printer w aparound connector is necessary for

executing this test. Wring diagramof the printer wap
around connector described in the part 3.22.

Checks the data, control, and status lines with the
printer wap around connector.
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3.10 ASYNC TEST

For subtest 01 to subtest 05, transmssion is done as follows in the
communi cati on.

Speed: 9600 BPS
Dat a: 8 bits + parity (EVEN
1 stop bit
20H to 7EH
Subt est 01 Wap around (channel 1) (Execution time: 1 second)
Not e: An RS232C w ap around connector nust be connected to

channel 1 to execute this test. RS232C wap around
connector wi ring diagramdescribed in part 3.22.

Perforns a data send/receive test with the wap around
connector for the channel 1.

Subt est 02 Wap around (channel 2) (Execution time: 1 second)
Perforns the same test as subtest 01 for the channel 2.
Subt est 03 Point to point (send) (Execution time: 1 second)

Not e: This test can be executed on condition that the both send
and receive sides are set in the same condition, and al so
connected together by RS232C direct cable (Wring di agram
described in part 3.22.). Subt est 03 nust be executed
together with subtest 04 and vice versa

Inthis test, the data (20H to 7EH) are sent as one bl ock
fromone side to the other, and then returned fromthe

| at er
one to the first side again. This test is used to check
whet her the returned data are sane as the original ones.
Subt est 04 Point to point (receive) (Execution time: 1 second)
This test is exactly the same as subtest 03 except that
the data flowis conpletely opposite.
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Subt est 05 Card nodem | oopback (Execution time: 5 seconds)
Not e: If there is no modemcard in the system this test can

not be executed. Press the Fn + SysReq key, then confirm
that the Built-in nmodem power is on.

This test is used to check whether the data, which is



nodem

Subt est 06

Not e:

Subt est 07

Not e:

fromthe nodemto the RS232C i nside the system is sane
as the original data which had first been sent to the

card.
Card nodemon-line test (Execution time: 10 seconds)

After the systemis connected to the PBX, unless the
receive side is in the sanme status as the send side, the
test cannot be executed. Press the Fn + SysReq key, then
confirmthat the Built-in nodem power is on.

Inthis test, first sone data are sent to the nodem card
fromthe RS232C inside the system then the data is again
sent to the other systemthrough the PBX (Private Branch
Exchange) .

This test is used whether the returned data fromthe other
system are sane as the original data.

D al tester test (Execution tine: 60 seconds)

To execute this test, a dial tester nust be connected to
the system

This test 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-#"
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3.11 HARD D SK TEST

CAUTI ON: The contents of the hard disk will be erased when subtest 02,
03, 04, 06 and 08 is run. Before running the test, transfer the
contents of the hard disk on the floppy disk. This can be done
with the M5-DOS BACKUP command. After the test, enter the
M5- DOS FDI SK commrand, which will set the partition. Then enter
the M5-DCS FORVAT comrand. (See the Ms-DCS manual for details.)

Subt est 01

Sequential read (CYL.0-610, CYL.610-0) (Execution time: 7
m nut es)



Subt est 02

Subt est 03

Subt est 04

Subt est 05

Subt est 06

Subt est 07

Subt est 08

This test perforns forward reading of contents fromtrack
0 to track 610 and then perforns reverse readi ng of the
contents fromtrack 610 to track O.
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Address uni quence (Execution tine: 10 m nutes)
This test wites the address data(sector by sector) track
by track, then reads the data and conpares it to the
origi nal data.
Fol l owi ng three kinds of read operations are perforned.
(Forward sequential, Reverse sequenti al, Randam)
Random addr ess/ data (Execution tinme 48 seconds)
This test wite randomdata in randomunits to random
address (cylinder, head, sector) and then reads the data
out and conpares it to the original data.
CGoss talk & peak shift (Execution time: 30 seconds)
This test wites the eight types of worst pattern data
(shown below) to cylinders then reads the data while
shifting cylinder by cylinder

Wrst pattern data

10 Moytes HDD 20 Mytes HDD

1. B5ADAD 1. 6D6D

2. 4A5252 2. DBDB

3. EB6DB6 3. 6B5A

4. 149249 4. DEF6

5. 63B63B 5. D2CC

6. 9494 6. 37B3

7. 2DB6DB 7. 34B5

8. Dr4924 8. 6DEE
Wite/ Read/ Conpare (CE) (Execution time: 2 seconds)
This test wites BSADAD warst pattern data to the CE
cylinder and then reads the data out and conpares it to
the original data.
Wite specified address (Execution time: 1 second)
This test wites specified data to a specified cylinder
and head.
Read specified address (Execution time: 1 second)
This test reads data which has been witten to a
speci fied cylinder and head.
ECC circuit (CE cylinder) (Execution tinme: 2 seconds)

This test checks the ECC (Error check and correction)
circuit functions at the CE cylinder (Track 611).
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3.12 REAL TI MER TEST

Subt est 01 Real tine
A new data and time can be input during this test when
the current data and tine are displayed. Qperations for

the test is as foll ows.

1. After executing the test, the follow ng nessage wll

appear .
z REAL TI ME TEST 901000 3 \
8 CQurrent date: XX-XX- XXXX 3
z Current tinme: XX XX XX 3 \
z Enter new date: 3 \
° PRESS [ENTER] KEY TO EXIT TEST ‘L

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

3. If current tine is not correct, input the current new
time. Press the Enter, return to the subt est menu of
the REAL Tl ME TEST.

Subt est 02 Real tine carry

CAUTION. When this test is executed, the current data and tine i s
er ased.

This test checks whether the real -tine cl ock

increments the time displayed correctly (nonth, day,
year, hour, mnute, second).

MCDEL: T1200F/ FB
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3.13 NDP TEST

Not e: This test cannot be run if there is no NDP nmounted on the
syst em PCB.
Confirmthat the junper strap is renmoved on the system PCB
(PJ 20).

If there is no NDP nmounted and is renoved the junper strap on

the system PCB, systemis hung up. Mist be turn the POANER
switch

of f.

Subt est 01 NDP test (Execution tine: 1 second)

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

Not e: If there is no expansi on box connected to the system this
test cannot be executed.
Subt est 01 Box wap around (8 bits bus) (Execution tine: 3 seconds)
Not e: As this test required a special tool to be executed, it

can not be carried out here.

Subt est 02 Box nono video ram (Execution time: 1 second)



Not e: If there is no monochrone display card in the expansi on

box, this test cannot be

This test wites data (F

nmonochr one di spl ay nenory (BOOOOH to BOF9FH),

execut ed.

F, AA, 55, O0OH) into the

the data out and conpares it to the original data.
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3.15 ERROR CCDE AND ERRCR STATUS NAMES

The followi ng tabl e shows the error code and error status nanes.

TABLE 3-3 Error Code and

Error Status Nanes

t hen reads

UAAAAAAAAAAAAAAAAAAAARAAAAARAAAAARAAALSAAARASAAAAAAAAAAAASAAAAL
N DE\/ICEI\IANE3ERRCRCI]3E3 _ERROR STATUS NAME

wwwwwww,lwwwwwwwwwwwww,lw,lw,l

W W W w ww
W W W W w w

FDD 3 01 3 Bad Command

Address Mark Not Found
Wite Protected

Record Not Found

Medi a renoved on dual attach

DVA Overrun Error

DVA Boundary Error

CRC Error

FDC Error

SEEK ERRCR

FDD not drive

Tinme Qut Error (Not Ready)

Wwite butfer error ..o

RS232C 3 01 8 DSROf Tinme Qut

CTS O f Tine Qut

RX EMPTY Ti ne CQut

TX BUFFER FULL Ti ne Qut
Parity Error

Fram ng Error

Overrun Error

W W W w w w



3 3 80 3 Line Status Error 3
3 3 88 3 Mbdem Status Error 3
3 3 33 3 NO CARR ER (CARD MODEM) 3
3 3 34 3 ERRCR (CARD MODEM) 3
3 PRINTER 3 01 3 Tine CQut 3

3 3 08 3 Fault 3
3 3 10 3  Select Line 3
3 3 20 3 Qut O Paper 3
3 3 40 3 Power off 3
3 3 80 3  Busy Line 3

AAAAARAAAAAAAAAAAAAAAAAASAARAAAAAARAAAAAAAAAAAAAAAAARSAARAARAL)
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TABLE 3-3 EBError Code and Error Status Nanmes

UAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAALAAAARASAAAAAAAAAAAASAAAAL
3 DEMI CE NAME2 ERRCR CODE2  ERRCR STATUS NAME s

3 HDD 3 01 3 Bad command error 3
3 3 02 3  Bad address mark 3
3 3 04 3 Record not found 3
3 3 05 3 HpC NOT RESET

3 3 07 3 Drive not initialize 3
3 3 09 3 DWVA Boundary error 3
3 3 OA 3 Bad sector error 3
3 3 0B 3 Bad track error 3
3 3 10 3 ECC error 3
3 3 11 3 ECC recover enable 3
3 3 20 3 HDC error 3
3 3 40 3 Seek error 3
3 3 80 3 Time out error 3
3 3 AA 3 Drive not ready 3
3 3 BB 3 Undefi ned 3
3 3 cC 3 Wite fault 3
3 3 EO 3 Status error 3
S oo RO S Not sense error ( HWcode = FF)

3 NDP 3 01 3 No NDP 3
3 3 02 3 Control word error 3
3 3 03 3 Status word error 3
3 3 04 3 Bus error 3
3 3 05 3 Addition error 3
3 3 06 3 Miltiplication error 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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3. 16 HARD Dl SK FCORVAT
There are two types of hard disk fornatting:

1. Physical formatting
2. Logical formatting

This programis for physical formatting of the hard disk; it can
execute the following itens.

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

PP

Not e: Execution of the program cannot be perforned unl ess the HDD
switch is on.

CAUTI ON: The contents of the hard disk will be erased when this program
is 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 nanual for details.)

3.16.1 Program descri ptions

1. Al track FORVAT (Execution tinme: 6 mnutes)
Perforns physical fornmatting of hard disk in the manner shown

bel ow.
Sect or sequences: 3
Cylinders: 0 to 611
Heads: 0to 1l (10 Moytes)
0 to 3 (20 Moytes)
Sectors: 1to 17
Sector | ength: 512 bytes per sector
Bad track unit: 10 tracks (10 Moytes)

20 tracks (20 Mytes)
2. ood track FORVAT (Execution time: 1 second)

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

3. Bad track FORVAT (Execution time: 1 second)

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

4. Bad track CHECK (Execution time: 1 and 1/2 mi nutes)
Checks for bad tracks by performng a read operation for all
tracks on the hard disk; a list of bad tracks is then displayed.
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3.16.2 (perations

CAUTION: After physical formatting is finished, enter the M5 DOS

1.

FDI SK command, which will set the partition. Then enter the
M5- DOS FORVAT command. (See the Ms-DOS nanual for details.)

After pressing 2 and Enter to select fromthe D AGNCSTI CS MENU, the
follow ng display will appear.
DI AGNCSTI C - HARD DI SK FORVAT 3

- Al track FORVAT

- (ood track FORVAT

Bad track FORVAT

- Bad track CHECK

- Exit to DI AGNCSTI CS MENU

OPr~rWNPEF
1
W oW oW W W

W W W W W w W w w

Press [ NMVBER key 2 :

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAL
Al track FORVAT Sel ection

(1) Wen Al track FORMAT (1) is selected, the foll ow ng
message will appear.

Interl eave nunmber (3/1-9) ?

(2) Select an interleave nunber. (Usually select 3.) Type the
nunber and press Enter. The foll owi ng nessage will| appear.

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

(3) Select a drive nunber. Type the drive nunber and press
Enter. The follow ng display will appear.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

3 [HDD TYPE] : CYLINDER = XXX 3
3 [HDD TYPE] : HEAD = X 3
3 [HDD TYPE] : SECTCR = XX 3
3
3 [WARNING : CQurrent DISK data will be 3
3 conpl etel y destroyed] 3
3
3

[[ cylinder, head = XXX X]]
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAL
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(4) After checking all cylinders of the hard disk, the follow ng
message will appear. If founds the bad track, displays the bad
track nunber.

Press [Bad track nunber (CCCH) key ?

(5) If the hard di sk has except the displayed the bad track
nunber, type a bad-track nunber (four digits) and press Enter.
(The first three digits are the cylinder nunber and the |ast
digit is the head nunber.) If the hard di sk doesn't have except
them press the Enter only. This executes the formatting of all

3

3



t racks.
(6) After formatting the hard disk, the [[cylinder, head = XXX X]]
message will appear; then all cylinders of the hard disk

are checked. If there is a bad track on the hard di sk, the bad
track nunber will be displayed on the screen.

(7) Format conpl ete nessage will then appear.

(8) Press the Enter to return to the HARD D SK FCRVAT nenu.
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Good track FORVAT or Bad track FORVAT Sel ection

(1) Wien Good track FORVAT or Bad track FORMAT is selected, the
foll owi ng nmessage wi || appear.

Interl eave nunmber (3/1-9) ?

(2) Select an interleave nunber. (Usually select 3.) Type the
nunber and press Enter. The foll owi ng nessage will| appear.

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

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

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

s [HDD TYPE] : CYLINDER = XXX 3
s [HDD TYPE] : HEAD = X s
s [HDD TYPE] : SECTOR = XX 3
3 3

3

2 Press [Track Number (OGOCH1 key ?

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

(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 formatti ng of good tracks or
bad tracks.

Not e: This programcan format only one track per operation. If

is
desired to fornat several good tracks or bad tracks, repeat the

operation as nany times as necessary.

(5) After formatting the track of the hard di sk, the Format
conpl ete message will appear.

(6) Press the Enter to return to the HARD D SK FCRVAT nenu.
Page 3-33
Bad track CHECK Sel ection

(1) Wien Bad track CHECK is selected, the foll ow ng nessage
w || appear.

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



(2)Sel ect a drive nunber. Type the drive nunber and press
Enter. Wien the foll owing message appears, and bad tracks of
the hard di sk are checked.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

s [HDD TYPE] : CYLINDER = XXX 3
s [HDD TYPE] : HEAD = X s
s [HDD TYPE] : SECTOR = XX 3
3 3
3 3

[Lcylinder, head = XXX X]]

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

(3)After checking the bad tracks of the hard di sk are checked,
the Format conpl ete nmessage will appear.

(4)Press the Enter to return to the HARD D SK FCRVAT nenu.
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3.17 HEAD CLEAN NG

3.17.1 Program description

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

3.17.2 (perations

1.

After pressing 4 and Enter to select fromthe D AGNCSTI CS

MENU, the followi ng nessage will appear.
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3 HEAD CLEAN NG

3

3 Mount cleaning disk(s) on drive(s).

3 Press any key when ready.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

w W w w

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

Wien the foll owi ng message appears, FDD head cl eaning wl |
begi n.



UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

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

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

W W W W w
W W w w w

4. \Wen cleaning is finished, the display autonatically returns
to the D AGNCSTI CS MENU.
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3.18 LOG UTILITIES
3.18.1 Program description

This program | ogs error informati on generated, while a test is in
progress; the infornation is stored in the RAM

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

Error count (CNT)

Test name ( TEST)

Subt est numnber ( NAVE)

Pass count (PASS)

Error status (STS)

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

Read data (RD)

Error status nane

CoNo~WNE

This programcan store data on a floppy di sk or output
information to a printer.
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3.18.2 (perations
1. After pressing 5 and Enter to select fromthe DI AGNOCSTI CS
MENU, the error infornation logged in the RAMor on the

fl oppy disk is displayed as shown bel ow.

Error Information D spl ay



2. FError information to be displayed on the screen can be mani pul at ed

Wi t

The
The
The
The
The
The
The

h 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.

~NOORWNE
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3.19 RUNNI NG TEST

3.19.1

This pr

NookwnE

wWhen ru

Program descri pti on
ogram automatically runs the followi ng tests in sequence.

Systemtest (subtest number 01)

Menmory test (subtest nunmber 01, 02, 03, 05, 06)
Di splay test (subtest nunber 01 to 07)

FDD test (subtest nunber 02)

Printer test (subtest number 03)

Async test (subtest nunber 01, 05, 08)

HDD test (subtest nunber 01, 05, 08)

nning an FDD test, this systemautomatically deci des whet her

there are one or two FDDs.

3.19.2

Qper at i ons

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. Renove the diagnostics disk and insert the work disk into the

flo

2. Aft
f ol

ppy disk drive.

er pressing 6 and Enter to select fromthe D AGNOSTI C MENU,
| owi ng nessage w || appear.

Printer wap around test (YN ?

t he



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

sel ected, a waparound connector nust be connected to the printer
connector on the back of the unit.) The foll owi ng nessage wil |
appear .

Async wap around test (Y N) ?

Sel ect whether to execute the test (Yes) or not (No). Type the
desired Y or N and press Enter Key. (If Y is selected, an R5232C
wr apar ound connector must be connected to the COWS connector on
the back of the unit.)

This programis repeated continuously. To stop the program press
Crl + Break key.
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3.20 FDD UTI LI TIES

3.20.1 Program description

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

1.

FORNMAT

This programcan format floppy disk (5.25"/3.5") as foll ows.

(a)

(b)

(c)

2.

2D Two- si ded, doubl e-density, 48 TP, MM node, 512 bytes,
9 sectors/track.

2DD Two- si ded, doubl e-density, double-track, 96 TP, MM
nmode, 512 bytes, 15 sectors/track.

2HD: Two- si ded, high-density, double-track, 96/135 TP, MM
nmode, 512 bytes, 15 sectors/track.

corY

Thi s program copi es fl oppy di sks.

Copy with one FDD (Drive A
Copy with two FDDs (Drive Ato Drive B)



3. DUWP

This programdisplay the contents of floppy disks (both 3.5" and 5.25")
and hard di sks (designated sectors).

3.20.2 (perations

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

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

3 [FDD UTI LI TI ES] 3
3 3
3 1 : FORWAT 3
s 2 ooPY 3
s 3: DUW 3
3 9 : EXIT TO DI AGNCSTI CS MENU 3
3 3
3 3

* PRESS [1] - [9] KEY
ARAARARAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAAARAAAAAAAAAAAL
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2. FORMVAT Sel ection

(1) Wien FORMAT is selected, the foll owi ng nessage appears.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 DI AGNCSTI CS - FORVAT 3
3 Drive nunber select (1:A 2:B) ? _ 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU

(2) Select a drive nunber. Type the nunber and the foll owi ng nessage
wi Il then appear

Type sel ect (1:2D 04D, 2: 2D- 08Dk, 3: 2HD- 08DE, 4: 2DD- 2DD)

(3) Select a nmedia-drive type nunber. Type the nunber and the
foll owi ng nessage will appear.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Warning : Disk data will be destroyed.
3

3 Insert work disk into drive A

3 Press any key when ready.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU

w W w w

(4) Renove the diagnostics disk fromthe FDD and insert the work
di sk; press any key.

The Format start nessage will appear; formatting is then
executed. After the floppy disk is fornatted, the foll ow ng
nmessage w || appear

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

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



to the DI AGNCSTI CS MENU.
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CCOPY Sel ection

(1) Wien COPY is selected, the follow ng nessage w |l appear.

UAAAAAAAAAAAAAAAAAAAARAAAAARAAAAAAAARAAAAASAAAAAAAAAAAALAALA
3 DIAGNGSTICS - COPY s
3 Type sel ect (1:2D- 04D, 2: 2D- 08DE, 3: 2HD- 080K, 4: 2DD-2DD) ? _ 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(2) Select a media/drive type nunber. Type the nunber. The
followi ng nessage will then appear

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Insert source disk into drive A 3
3 Press any key when ready. 3
AAAAAAAAAAAAAAAAAARAAAAAAAAAAARAAAAAAAAAAARAAAAAAARAAAARAAAAAAAAAL

(3) Renove the diagnostics disk fromthe FDD and insert the source
di sk; press any key. The Copy started nessage will then appear
After that, the follow ng nessage wll appear

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Insert target disk into drive A 3
3 Press any key when ready. 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU

(4) Renove the source disk fromthe FDD and insert the work disk
(formatted); press any key. Wen coping can not be done wth
one operation, nmessage (2) is displayed again. Repeat the
operation. After the floppy disk has been copied, the follow ng
nmessage w || appear

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

(5) If you type 1 the display will return to the nessage in (1)
above. If you type 2 the display will return to the D AGNCSTI CS
MENU.
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DUMP Sel ection

(1) Wen DUW is selected, the foll owi ng nessage w |l appear

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 [ HDD&FLOPPY DI SK DATA DUMP] 3
3 format type select (0:2DD, 1:2D, 2: 2HD, 3: HDD) ? 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2) Select a fornmat type nunber. Type the nunber. If 3 is
sel ected, the dunp lists for the hard di sk are displ ayed
aut onati cal ly.

O: Display a dunp list for a floppy disk (2DD)
1. Display a dunp list for a floppy disk (2D).



(3)

(4)

(5)

(6)

(7)

(8)

(9)

2: Display a dunp list for a floppy disk (2HD).
3: Displays a dunp list for a hard disk.

If 0, 1, or 2 is selected, the follow ng nmessage will appear.
Sel ect FDD nunber (1:A2:B) ?

Sel ect an FDD drive nunber; the follow ng nmessage will then
appear .
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 Insert source disk into drive A 3
3 Press any key when ready. 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

Renmove the diagnostics disk fromthe FDD and insert a source
di sk; press any key. The Track nunber ?? message will then
appear. Type the track nunber and press Enter.

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

The Sector nunber ?? message will then appear. Type the sector
nunber and press Enter. The dunp list for the floppy disk wll
be di spl ayed.

After a dunp list appears on the screen, the Press nunber key
(1: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 (1:Yes/2:No) ?
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. 21 SYSTEM CONFI GURATI ON

3.21.1 Program description



Menory size

D spl ay type

Fl oppy di sk drive nunber
Async port nunber

Hard di sk drive nunber
Printer port nunber

Co- processor nunber
Expanded nenory port nunber

ONogRWNE

3.21.2 (perations

SYSTEM CONFI GURATI ON :

- 640KB MEMORY
- LCD Di SPLAY

- 1 FLOPPY DI SK DRI VE(S)
- 1 ASYNC ADAPTCR

- 1 HARD DI SK DRI VE(S)

- 1 PR NTER ADAPTCR

- 0 MATH CO PROCESSCR

Thi s program di spl ays the foll owi ng system configuration.

W W W Wwwwwwwwwow
* 0% ok X X 2k X X

PRESS [ ENTER] KEY

- 1EXPANDED MEMCRY

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Press Enter key to return to the D AGNCSTI CS MENU.
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3.22 WRI NG D AGRAM
1. Printer wap around connector
(9) +DATA7(4)+DATA2

(8) +DATAG( 3) +DATAL

AAAA + SELECT

I + P.END

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

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

W W W W Wwwww ww wow

(13)

(12)

t he



(7) +DATA5( 2) +DATAO AAAA  + BUSY

(6) +DATAA(16)-INT PRT AAAA - ACKNOAEDGE

(5) +DATA3(1)- STROBE AAAA - ERROR

FIGJRE 3-1 Printer Wap Around Connect or

2. RS232C Wap around connect or

(3)
(7)

(4)

(11)
(10)

(15)

TRANSM T DATA AAAAAAAA RECEI VE DATA

REQUEST TO SEND AAAAAAAA CLEAR TO SEND

3

AAAAAAA  CARRI ER DETECT

DATA TERM NAL AAAAAAAA DATA SET READY

READY

3

AAMAAAA R NG | NDI CATE

FI GURE 3-2 RS232C Wap Around Connect or
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3. RS232C direct cable (9-pin to 9-pin)

(3)
(4)

(7)
(5)
(2)

TD

DIR

RTS

G\D

RD

RD

DSR

CTS

RI

CcD

(2)
(8)
(1)
(6)
(9)

(2)
(6)
(8)
(9)
(1)

aD (5)

FIGQURE 3-3 RS232C Direct Cable (9-pin to 9-pin)

4. RS232C direct cable (9-pin to 25-pin)

(1)
(2)
(4)

(5)
(7)
(6)
(8)

cD

RD

DIR

G\D

RTS

DSR

CTS

RTS

CTS

DSR

(4)

(5)
(6)
(22)
(7)
(8)
(20)



(9) R <ARAAARAAARAAAAD

<fig i d=MvB\ 1200\ 12003 _44. TI F>FI GURE 3-4 RS232C Direct Cable
(9-pin to 25-pin)
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4.1 GENERAL

This section gives a detailed description of the procedures used to
replace FRUs (field repl aceable units).

FRUs consi st of the follow ng:

Top Cover Assenbly

Keyboard Unit

Memory Card

RTC Battery

Speaker

Keyboard Bri dge

I ndi cat or PCB

Built-in Mbdem

Power Supply PCB

10. FDD (H oppy D sk Drive) Base
FDD

CoNoukwNE

12. Hard D sk Control PCB
13. Hard D sk Drive

14. System PCB

15. LCD Mask

16. LCD Modul e

17. LCD Cover

The follow ng points nmust be kept in mnd:

1. The system shoul d never be disassenbl ed unless there is a
probl em (abnormal 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
whi ch 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. Follow only the fixed, standard procedures.



7. After replacing a unit, confirmthat the systemis operating
nor mal | y.

8. Even if the PONR switch is turned off, the systemis still
supplied with electric current by the sub battery. During
mai nt enance activity, you should take enough care so that no
short circuit will occur on the system PCB.

Tool s needed for unit repl acenent:

1. Phillips Screwdriver
2. Tweezers
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4.2 REMOVI NG THE TGP COVER ASSEMBLY

The top cover assenbly consists of the top cover (A), LCD nask (B),
nmodul e (Q, and LCD cover (D).

Not e: Repl acenent procedures for these itens are detailed in
parts 4.14 to 4.17.

FIGURE 4-1 Top Cover Assenbly

1. Confirmthat the PONER switch is off.

2. Turn the unit upside down and renove the seven screws (E) fromthe

base subassenbly (F).

FI GURE 4-2 Renoving the Screws
fromthe Base Subassenbly
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3. Turn the unit back over and renove the main battery (G by
pushing the latch release (H to the left and lifting the battery
up and out.
FI GJRE 4-3 Renoving the Main Battery

4. Renove the two screws (1) located beneath the main battery.

FI GURE 4-4 Renoving the Screws fromthe Top Cover Assenbly
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Qpen the LCD by sliding the two side |atches (J) forward while
pul ling the LCD upward.

FI GURE 4-5 (pening the LCD

The top cover assenbly can now be |lifted and separated fromthe
base subassenbly. Once the top cover assenbly is separated fromthe
base subassenbly it should be stood on its side to the left of the
unit.

FI GURE 4-6 Renoving the Top Cover Assenbly
fromthe Base Subassenbly

To reassenbl e the unit, renount the top cover assenbly on the base
subassenbly and foll ow t he above procedures in reverse.
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4.3 D SCONNECTI NG THE TGP COVER ASSEMBLY

1. Confirmthat the POAER switch is off.
2. Renove the top cover assenbly as directed in part 4.2.
3. Lift the keyboard unit (A) out and place it in front of the unit.
4. Disconnect the LCD cable (B) fromthe system PCB (Q).

FI GURE 4-7 Disconnecting the Top Cover Assenbly
5. To install a new top cover assenbly, follow the above procedures in
reverse.
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4.4 REMOVI NG REPLACI NG THE KEYBOARD UNI T
1. Confirmthat the PONER switch is off.

2. Renove the top cover assenbly and |lift the keyboard unit out as
directed in part 4.2. It is not necessary to renove the keyboard
bridge (A.

3. Release the pressure plate (B) of connector PJ1 (G to di sconnect
the keyboard cable fromthe system PCB.

FI GQURE 4-8 Di sconnecting the Keyboard Unit

4. To install a new keyboard unit, follow the above procedures in
reverse.
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4.5 REMOVI NG REPLACI NG THE MEMORY CARD, RTC BATTERY, AND SPEAKER

CAUTI O\ The expanded menory contents will remain in the old
expanded menory. |f desired, transfer the contents of
the ol d expanded menory onto a fl oppy di sk before
repl acing the nmenory card.
Before repl acing the nenory card, disconnect the sub
battery fromthe power supply PCB.

1. Confirmthat the POANER switch is off.

2. Renove the keyboard unit as directed in part 4.4.

3. Renove the single screw (A fromthe menory card.

4. To disconnect the nmenory card cables (B), press down on the area
where the cable is attached to the card and rel ease the pressure



plates (C; then lift the card out.
5. D sconnect the two cables (D) (E) fromthe system PCB (F).
6. Renove the RTC battery (G by spreading the plastic |latches (H).

7. Renove the speaker (1) by pushing the plastic |latch (J) outward
until the speaker can be pulled out.

FI GURE 4-9 Renoving the Menmory Card, RTC Battery, and Speaker

8. Toinstall a new menory card, RTC battery, and speaker, followthe
above procedures in reverse.
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4.6 REMOVI NG REPLACI NG THE KEYBOARD BRI DGE AND | NDI CATCR PCB
(PRINTED G RCU T BQARD)

1. Confirmthat the POANER switch is off.

2. Renove and di sconnect the top cover assenbly and lift out the
keyboard unit as directed in parts 4.2 and 4.3. It is not necessary
to di sconnect the keyboard cabl e.

3. D sconnect the two cables (A) and (B) fromthe system PCB (O .

4. Lift up the keyboard bridge (D and di sconnect the LED cable
(E) fromthe system PCB.

5. To renove the indicator PCB (F) fromthe keyboard bridge, renove
the single screw (@ and push the plastic latch (H outward; pull
the top edge (1) of the indicator PCB upward and outward.

FI GURE 4- 10 Renovi ng the Keyboard Bridge and Indi cator PCB

6. To install a new keyboard bridge and indicator PCB, followthe
above procedures in reverse.

NOTE: The LCD cable (E) and the two cables fromthe power
supply PCB (A and B) MJST PASS THROUGH t he keyboard
bri dge when connect ed.
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4.7 REMOVI NG REPLACI NG THE BU LT-1 N MODEM
1. Confirmthat the PONER switch is off.

2. Renove and di sconnect the top cover assenbly and lift out the
keyboard unit and keyboard bridge as directed in parts 4.2, 4.3,
and 4.6. (It is not necessary to disconnect the keyboard cabl e and
i ndi cator cable.)

3. Renove the line jack (A) fromits nounting on the back of the FDD
base (B).

4. To renove the built-in nmodem (C fromthe system PCB (D), renove
the single screw (E).
At this time, renmove the netal FG (frame ground) fromthe base
subassenbl y.

FI GURE 4-11 Renoving the Built-In Mdem

5. To install a new built-in nmodem (PCB FLOVDL), follow the above
procedures in reverse.
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4.8 REMOVI NG REPLACI NG THE PONER SUPPLY PCB

1. Confirmthat the PONER switch is off.



2. Renove the top cover assenbly as directed in part 4.2.

3. Disconnect the two forward cables (A) fromthe system PCB. DO NOT
di sconnect themfromthe power supply PCB (B).

4. Disconnect the remaining three cables (C fromthe power supply
PCB.

FI GURE 4-12 Disconnecting the Power Supply PCB Cabl es
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5. Renove the three screws (D) and slide the power supply PCB forward
to renove it.

FI GURE 4- 13 Renovi ng the Power Supply PCB

6. To install a new power supply PCB (FLOPS1), follow the above
procedures in reverse.

NOTE: The two forward cables (A) MJIST PASS THROUGH t he
keyboard bridge when connect ed.
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4.9 REMOVI NG REPLACI NG THE FDD (FLOPPY D SK DR VE) BASE

1. Confirmthat the POANER switch is off.

2. Renove the power supply PCB as directed in part 4.8. Al so renove
the power panel (A) with the two screws (B). Then, renove the
keyboard unit and keyboard bridge as directed in parts 4.4 and 4. 6.
(It is not necessary to disconnect them)

3. D sconnect the expansion bus connector (C) and remove the line jack
(D) fromits mounting on the back of the FDD base (E).

4. If replacing the FDD base, renove the sub battery (F) fromthe rear
of the FDD base.

5. Denount the built-in nmodem (G fromconnector PJ8 and lay it on the
system PCB. (It is not necessary to disconnect it.)

FI GURE 4- 14 Disconnecting the Line Jack and Renmoving the Sub Battery
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Renove the three screws (H) fromthe FDD base.
After disconnecting the FDD cable (1) fromthe system PCB, gently
lift the FDD base up and toward the front of the unit.
At this time, renmove the HDD mask panel (J) fromthe FDD base.

To renmove the expansi on bus cable (K), renove the two screws (L)
fromthe FDD base.

FI GURE 4- 15 Renovi ng the FDD Base

To install a new FDD base, follow the above procedures in reverse.
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4.10 REMOVI NG REPLACI NG THE FDD

1.

2.

3.

4.

Confirmthat the PONR switch is off.
Renove the FDD base as directed in part 4.9.

Renove the three fl atheaded countersunk screws (A) and the FDD G\D
(B) fromthe FDD base.

FI GURE 4-16 Renoving the FDD

To install a new FDD, foll ow the above procedures in reverse.

NOTE: Make sure to place the FDD cable in the |ocation provided

for it on the FDD base.
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4. 11 REMOVI NG REPLAC NG THE HARD DI SK CONTRCL PCB
1. Confirmthat the PONER switch is off.

2. Renove and di sconnect the top cover assenbly and lift out the
keyboard unit and keyboard bridge as directed in parts 4.2, 4.3,
and 4.6. (It is not necessary to di sconnect them)

3. Renove the single screw (A and renove the hard di sk control PCB
(B) fromthe system PCB (CQ).

4. To renove the hard disk control PCB fromthe hard disk drive (D),
di sconnect the hard di sk drive connector (E).

FI GURE 4-17 Renoving the Hard D sk Control PCB

4. To install a new hard disk control PCB, followthe above procedures
in reverse.
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4,12 REMOVI NG REPLAC NG THE HARD DI SK DRI VE

CAUTI ON: The hard disk contents will remain in the old hard di sk.
If desired, transfer the contents of the old hard disk onto a
fl oppy di sk before replacing the hard di sk. This can be done
with the Ms-DOS BACKUP command. (See the Ms-DOS manual for
details.)

1. Confirmthat the PONER switch is off.

2. Turn the unit upside down and renove the seven screws (A) and three
fl at headed count ersunk screws (B) fromthe base subassenbly.

FI GURE 4-18 Renoving the Screws fromthe Base Subassenbly
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Renove the FDD base as directed in part 4.9.

Di sconnect the cable (C fromthe hard disk control PCB (D) and
lift the HOD (E) out.

FI GQURE 4-19 Renoving the Hard D sk Drive

To install a new hard disk drive, follow the above procedures in
reverse.

Format the new hard disk with M5-DOS (FORVAT T S).
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4.13 REMOVI NG REPLACI NG THE SYSTEM PCB

1.

2.

Confirmthat the PONER switch is off.

Renove the FDD base and hard disk control PCB as directed in parts
4.9 and 4.11.

To di sconnect the 1/OPCB (A fromthe system PCB, renove the
single screw (B). At this time, also renove the nask panel (O.

Di sconnect the speaker cable (D) and RTC battery cable (E) fromthe
syst em PCB.

To renmove the system PCB and the nenory card fromthe base
subassenbl y, renove the four screws (F) and lift the system PCB out.

Renove the nenory card fromthe system PCB as directed in part 4.5.
FI GURE 4-20 Renovi ng the System PCB

To install a new system PCB (PCB SET), follow the above procedures
in reverse.
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4.14 REMOVI NG REPLACI NG THE LCD MASK

1.

2.

Confirmthat the PONER switch is off.

Qpen the LCD by sliding the two side |atches (A) forward while
pul I i ng upwar d.

FI GURE 4-21 (pening the LCD
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Usi ng tweezers or a fine-pointed instrument, peel off the TCSH BA
| abel (B) and keep it in a clean place.

Renove the single flatheaded countersunk screw (C) and take the LCD
mask (D) off by pulling it slightly forward and upward.

FI GURE 4- 22 Renoving the LCD Mask

To install a new LCD mask, follow the above procedures in reverse.
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4.15 REMOVI NG REPLACI NG THE LCD MODULE

1.

2.

Confirmthat the PONER switch is off.

Renove the LCD mask fromthe LCD cover subassenbly as directed in
part 4.14.

Renove the four screws (A) on the LCD nodul e (B).



FI GURE 4-23 Renoving the LCD Screws
Di sconnect the LCD cable (C) fromthe LCD nodul e.
FI GQURE 4- 24 Renoving and Di sconnecting the LCD Mdul e

To install a new LCD nodul e, foll ow the above procedures in
reverse.

MCDEL: T1200F/ FB

LANG TAI S

LANG No Price
LANG TAP

LANG TEG

LANG TEG uni
LANG GER ASP
LANG TEG Deal er
LANG Tl U

LANG TSF

LANG Tl SB

Page 4-22

4.16 REMOVI NG THE LCD COVER SUBASSEMBLY

1.

2.

Confirmthat the PONER switch is off.

Renove the LCD mask and LCD cover subassenbly as directed in parts
4.14 and 4. 15.

Usi ng tweezers or a fine-pointed instrument, peel off the hinge
| abel (A) and renove the two screws (B) that it conceals. Keep the
| abel in a clean place.

FI GURE 4-25 Renoving the LCD Cover Subassenbly Screws
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Move the LCD cover subassenbly (C) forward again to free it from
the unit's top cover (D).

FI GURE 4-26 Renoving the LCD Cover Subassenbly

Renove the hinge cover (E) and the torsion bar (F) fromthe top
cover.

FI GURE 4-27 Renoving the H nge Cover and Torsion Bar

Repl acenment procedures are described in part 4.18.
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4.17 REPLACI NG THE LCD COVER SUBASSEMBLY

1. Confirmthat the POANER switch is off.

2. Insert the torsion bar (A) into the hole (B) provided in the top
cover. Make sure that the torsion bar is fully seated before
proceedi ng; the hooked portion should be positioned vertically.

FI GURE 4-28 Inserting the Torsion Bar

3. Insert the short end of the hinge cover plastic cable shield (Q
into the main unit; the torsion bar nust be seated in the hinge
cover between the cover and the shield. The hinge cover itself
shoul d be seated on the two pirot ends (D).

FI GURE 4-29 Seating the H nge Cover
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4. Insert the long end of the hinge cover cable shield into the LCD
cover (B).
5. Insert the short end of the LCD cover cable shield into the main

unit. The cabl e shoul d be sandwi ched between the two shields (F).

6. Wile feeding the long end of the hinge cover cable shield into the
LCD cover, seat the LCD cover subassenbly under the two dowel ends

(9.
FI GQURE 4- 30 Seating the LCD Cover

7. Rotate the LCD cover assenbly to a vertical position while

constantly mai ntaining pressure to prevent separation of the hinge

cover and the LCD cover. Insert and tighten down the two LCD cover
screws to conpl ete the repl acement procedure.

8. As directed in part 4.16, reassenble the LCD cover.
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5.1

5. 1.

(A
(B)
(O
(D
(B)
(F)
(G

5. 1.

(A
(B)
(O
(D
(B)
(F)
(G
(H
(1)
(J)
(K
(L)
(M

Page 5-1
SYSTEMUN T
1 Inside the systemunit
LCD (H 3.5-inch hard disk drive
Top cover assenbly (1) Built-in modem
Keyboard bri dge (J) Hard disk control PCB
Keyboard unit (K) System PCB
Power supply PCB (L) Menory card
Sub battery (M RIC battery
3.5-inch floppy disk drive (N Speaker
(O Base subassenbly
FIGJRE 5-1 Inside the System Unit
Page 5-2
2 Rear panel
R& connector (9-pin Dshell)
COWP connect or (2-pin)
Printer connector (25-pin D shell)
Line jack (for built-in nodem
Battery pack
Battery | ock
HDD swi t ch
DCin jack (dc 12 V)
Power switch
Expansi on sl ot
EXP. FDD connector (25-pin D-shell)
Key pad connector (2-pin)

COWSB connector (9-pin D-shell)



Fi gure 5-2 Rear Panel

Page 5-3

5.1.3 Left side the systemunit

(A) Reset switch

(B) AAB-D'S switch

(© LCD contrast knob

FIGQJRE 5-3 Left Side the System Unit
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5.2 SYSTEM PCB

5.2.1 System PCB connectors

FI GURE 5-4 System PCB Connectors

(A
(B)
(O
(D
(B)
(F)
(G
(H
(1)
(J)

PJ

PJ

PJ

PJ

PJ

PJ

PJ

PJ

PJ

PJ

Page 5-5
1 Keyboard connect or
2 System nenory connector
3 System nenory connect or
4 HDC connect or
5 RIC battery connector
6 Speaker connector
7 LED connect or
8 Mbdem connect or
9 Power supply (HDC) connector

10 Expansi on bus connect or



(K)y PJ 11 LCD connector
(L) PJ 12 Power supply (5V) connector
(M PJ 13 FDD (A) connector
(N PJ 14 FDD (B) connector
(O PJ 15 1/ 0 connector
(P) PJ 16 Power supply (signal) connector
(Q PJ 17 Junper strap (HDQ)
(R PJ 18 Junper strap
(S) PJ 19 Junper strap
(T) PJ 20 Junper strap (Co-processor)
(U PJ 21 Junper strap (Font)
Page 5-6
5.2.2 System PCB | Cs
FI GQURE 5-5 System PCB | Cs
Page 5-7
(A) CPU Central processor (80CS86A-2)
(B) NDP socket
(O BICS ROM
(D) Gate Array (D splay controller)
(BE) Gate Array (PRT/FDC)
(F) Gate Array (Bus driver)
(G CGate Array (Bus controller)
(H Gate Array (EXP-MEM controller)
(1) FDC Fl oppy disk controller (TC3565)
(J) ACE Asynchronous commruni cation el ement (TC3570)
(KY PIC Programrabl e interrupt controller (82C59A)
(L) TIMER (82C54A)
(M DVA: Direct nmenory access (82C37A)

(N) KBC. Keyboard controller (80C49A)
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5.3 CONNECTORS
5.3.1 Printer connector
FI QURE 5-6 Printer Connector

TABLE 5-1 Printer Connector Signal Nanes

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAARAARAAARALAL ;
N PIN 3 SIGNAL 3 |/O 3 DESCRI PTI ON s

etk S O ADATABLT O

AAAAAAAAAAAAA

o g 2O S ADATA BT L

AAAAAAAAAAAAA

s ek O 3 HDATABLT 2

AAAAAAAAAAAAA

i s R ok S HDATABLT 3

AAAAAAAAAAAAA

s g O S HDATABLT 4

AAAAAAAAAAAAA

Sk ok Q3 HDATABLT S

AAAAAAAAAAAAA

o Dok Q3 FDATABLT 6

AAAAAAAAAAAAA

S gDk S O3 ADATABLT T




b S SELNOC SO S S SELECT NPT

3 18-25 3 (C\ DI 3 GROUND (0 V) 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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5. 3.2 EXT FDD connect or
FI QURE 5-7 EXT FDD Connect or

TABLE 5-2 EXT FDD Connector Signal Nanes

UAAAAAAAAAAAAAAAASAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAAA ;
PIN3 SIGNAL 3 /O 3 DESCRI PTI ON s

92 S S (ANODUSED)

AAAAAAAAAAAAAAA

1o = eELB0  f O S S DRVE SELECT

A3 2 P O R T ENABL

A5 2o PSLDED 2 O oo e SELECT

318-25% G\D 3 3 GROUND (0 V) 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

note Pin Nunber 14 is not supported at present, but it will be
supported in the near future.
Page 5-10
5. 3. 3 R@ connect or
FI GURE 5-8 R& Connect or

TABLE 5-3 R@B Connector Signal Nanes



UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAL
PIN 3 SIGNAL 3 /0O 3 DESCRI PTI ON s

B oo oave 2o 0 2 L CINTENSITY) MIDEO 2

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

9 3 C/SY1 3 o 3 +VERTI CAL SYNC 3

5. 3.4 COWS connect or
FI QURE 5-9 COWEB Connect or

TABLE 5-4 COWB Connector Signal Nanes

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAARAAL
PIN 3 SIGNAL 3 /0O 3 DESCRI PTI ON s

S S RIS S O S TREGUEST TO SEND

B S erst 2 S TAEARTO SEND

A A
9 s R1 3 | 3 +RI NG | NDI CATCR 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

Page 5-11
5.3.5 COW connect or
FI QURE 5-10 COW Connect or

TABLE 5-5 COW Connector Signal Nanes




2 3 G\D 3 3 GROUND (0 V) s
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAL)

5. 3.6 Key pad connect or
FI GQJRE 5-11 Key Pad Connect or

TABLE 5-6 Key Pad Connector Signal Nanes

2 STENKEY 13 [/O 3 +TENKEY 3

Page 5-12
5. 3.7 Expansi on bus connector (in the systemunit)

TABLE 5-7 Expansion Bus Connector (A side/B side)
Si gnal Names

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

ARAAAAAAAAAAAAAAAA,,
3 PIN3 SIGNAL 3 /0 3 DESCR! PTI ON 3 PIN3 SIGWL 3 |/03

s 1 32 aGb 3 3 GRAUND (OV) 3 31 3 A191 3 O3

3 2 3 vVeC o3 3 +5VDC 8 32 3 SYyDo1 3 1/03
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3

3 3 3 MEE 3 3 -9VDC 3 33 3 SypD11 3 1/0O3
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3

s 4 3 PVDD 3 3 +12VDC 3 34 3 Syp21 3 1/03
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3

s 5 3 MSLO 3 O 3 BULT IN MDEM SELECT @& 35 3 SYD31 3 [/O3
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3




3 6 3 OMX1 3 O 3 COVWUN CATI ON 3 36 3 G\D 3 3

3 3 OLOCK/ REFRESH 3 3 3 3

s 7 3% MRQ?:3 I3 MIDEM | NTERRUPT 3 37 3 Syl 3 1/03
Bl D RECTIONAL 8-BIT 3
3 3 3 3 REQUEST 3 3 3 3

3 8 3 SPTONO® | 3 SPEAKER DRIVE SIGNAL 3 38 3 SYyDbl 23 |/0O3
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3

3 9 3 G G 3 GROUND( 0V) 3 39 3 Sypel 3 1/03
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3

3 10 3 AOBB1 3 O 3 ADDRESS 0 FORBYTE BUS ¢ 40 3 SYD/1 3 /O3
Bl D RECTIONAL 8-BIT 3
3 3

3 3 3 3 3 3

s 173 AO071 3 O 3 LOAER 16-BIT ADDRESS 3 47 3 CALE1l 3 (O
CPU ADDRESS LATCH 3



RESET H G+ ACTIVE 3
3 3 3

3 193 A081 3 O 3 LOAER 16-BIT ADDRESS 3 49 3 DACKI1O0 3 (O
DVA ACKNONLEDGE 3
3

3 3 3 3 3 3 3

3 203 A091 3 O ° LOMR 16-BIT ADDRESS 3 50 3 IRQL 3 | 3
| NTERRUPT REQUEST 2

3 243 AI31 3 O ° LOMR 16-BIT ADDRESS 3 54 3 IR®BL 3 | 3
| NTERRUPT REQUEST 2

3 263 A151 3 O 3 LOAER 16-BIT ADDRESS 3 56 3 DACK30 3 (O
DVA ACKNONLEDGE 3
3

3 3 3 3 3 3 3

s 303 AI81 ® O 3 UPPER4-BIT ADDRESS 2 60 3 G\D @ 3
GROUND (0V) 3



AAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAN
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TABLE 5-8 Expansi on Bus Connector (C side/D side)
Si gnal Names

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

ARAAAAAAAAAAA,
3 PIN3 SIGNAL 3 /0O 3 DESCRPTION 3 PIN3 SIGNAL 3 1/03

s 8 3 - 3 3 NOTI' USED 3 28 3 |CERRO 3 I 3 1/0




3 193 - 3 3 NOTI' USED 3 39 3 |RQr1 3 | 3

3 203 - 3 3 NOT USED 340 ° QD 3 3 GROUND
COV) 3
ARARAAAAAAAAAU
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5.4 KEYBOARD LAYQUT



5.4.1 USA version

FI GURE 5-12 USA Version
Page 5-15

5.4.2 Engl and version

FI GJRE 5- 13 Engl and Ver si on
Page 5-16

5.4.3 Cernan version

FI GURE 5-14 German Version
Page 5-17

5.4.4 France version

FI GURE 5-15 France Version
Page 5-18

5.4.5 Spain version

FI GQJRE 5-16 Spain Version
Page 5-19

5.4.6 Italy version

FIGQJRE 5-17 Italy Version
Page 5-20

5. 4.7 Scandi navi a version

FI GURE 5-18 Scandi navi a Ver sion
Page 5-21

5.4.8 Switzerland version

FI GURE 5-19 Switzerland Version
Page 5-22

5.4.9 Keycap nunber

FI GURE 5-20 Keycap Nunber
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5.5 DI SPLAY CCODE

TABLE 5-9 D spl ay Code
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A 1 GENERAL

The Bus Controller Gate Array is a 2,000 gate flat package type
chip with 100 lead pins. It contains the follow ng functions.

Si gnal name and neani ng of each pin used in this chip are
explained in this section together with its detail ed definitions.

9)

d ock gener at or

Command decoder

Bus controller

8-16 bit controller

VWit controller

DVA bus control | er

DVA page regi ster

RAM ROM sel ect control |l er
NM controller

10) Keyboard controll er
11) Grcuitry conpatible with the 8255

FIQURE A-1 Bus Controller GA

MCDEL: T1200F/ FB
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A 2 BLOCK DI AGRAM

FI GJRE A-2 Bl ock D agram
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A. 3 PI'N DESCRI PTI ON

TABLE A-1 Pin Description

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
s Rns 1703 SyeaL - °  Signal name and Description . °

s 1 31/0°% D7 s 1 oD71 3
oS3 Bidirectional data bus bit 7o 2

2 3 1/03% D6 3 10D61 3

4 3| 3 A0l 3 A011 3

5 31 3 AOB 3 AOB1 3

6 31 3 Al13 3 Al131 3

7 31 3 Al4 3 Al41 3
3 3 3 Address bit 14 3



8 31 3 Al5 3 Al51 3

9 3 1/03% Al6 3 Al6l 3

103 1/03% A17 3 Al71 3

113 1/03% A18 3 Al181 3

A191
CPU DVA address |ines. CPU address

when out put node (DVA cycle).

3

3

3 is input when input node. DVA page

3

3

* Address line bit 19

3
3
3
regi ster content is output 3
3
3

133 O 3 BDLEN 3 BDLENO 3
3 3 3 Byte bus | ow enabl e (enabl e signal
3 3 3 for byte read/wite operation. 3
AAAAARAAAAAAARAAAAAARAAAAAARAAAAAAAAAARAAAAAARAAAAAAAAAAAAAAARSAAAL)
Page A-4
UAAAAAAAAAAAAAAAAAAAAAAAAARSAARAARAAARAAAAAARAAARAAAAAARAAAAAARAAARR
s Rns 170 ° SyMsa ~*  Signal name and Description . °

143 1 3 DAKO 3 DACK0O 3
33 o DMA acknowl edge signal for channel 0 °

16 3 1/0 2 ICR 3 1 ORDO s

173 1/0 3 ION 3 1 OARO s

183 O 3 RESET 3 RESEIO 3
33 o Reset active | owoutput o

19 3 | 3 BHE 3 BHEO s

20 3 | 3 3 820 s

21 3 | 3 3 S10 s

22 3 | 3 3 800 s

pin of the CPU when the GA receives a

3 3
3 3 3 This gate sends a | ow pul se to RQ GI 3
3 3
3 HRQDML signal fromthe 82C37. Then it 3



3 3 3 sends a HOLDAL signal to the 82C37 3
3 3 3 when it receives a low pulse to the CPU 3
3 3 3 fromthis gate when the DVA cycle is 3
® . > completed. oS

26 3 1/0 3 AOBB 3 AOBBL 3
3 S o Address O for byte bus (Buffer) oo

273 1/0 3 XIQR 3 Xl ORDO 3
3 3 3 I/Oread command (Buffer) 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAASAAAAAAL)

Page A-5

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAR
SPin3 1/03 SYMBOL 3 Si gnal name and Description

3 3 3 3 CPU address enabl e

333 0 3 PRODY 3 PRDY1

3 3 3 3 CPU ready signa

3 333 | 3 RESET 3 RESET1

3 3 3 3 Reset pulse. This signal is active high




3 .34 3 | 3 KBCL 3 KBCL1

3
3 3 3 3 dock signal fromthe key board controller.
3
3 3 3 8 This is used to transfer data fromthe
3
3 3 3 3 keyboard controller.
3

3 37 3 | 3 I NT87 3 INT871

3 3 3 3 8087 interactive

339 3 | 3 KSDAT 3 KSDAT1

3 3 3 3 Keyboard status data

3 3 3 3 Data transfer clock to the keyboard
3

3 3 3 3 controller.
3

3 3 3 3 Low level at Port-B bit6 = "0"
3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA



s Pin3d® /O3 SsSymBQL 3 Si gnal name and Description

3 42 3 O 3 KBDTA 3 KBDTAL

3 3 3 3 CPU cl ock node ("H gh" 9.54 M4z,

3 3 3 s "low' = 4.77 M)

3 3 3 3 Interrupt Request level 1 signal.

3 3 3 3 (for the keyboard interrupt)



3 523 O 3 TMAT 3 TMEATL

3 3 3 3 Control signal to the gate 2 of the 82C53.

3 3 3 3 dock signal for the 82C53

3 3 3 3 CPU cl ock buffer

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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UAAAAAAAAAAAAAAAAAARSAAAAAAAAAAAAAAAARAAARAAAAAAAAAARSAAAAARAAARAAAAL
s Rns 1703 sywsa 2 Signal name and Description . °

| CERRO 3

TQ2aJT1

3 3
3 Qutput signal fromthe channel 2 of 3
oothe 82G53.

DRDY 3 DRDY1 3
3

59 3 1/03 |INTA 3 I NTAO 3
3

63 3 | 3 DACK3 3 DACK30 3
3

64 3 O 3 SPKDR 3 SPKDRO 3
3




RASTLO 3

DACK2 3 DACK20 3
> DMA acknowl egde signal for channel ‘2 °

ANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

PS\M 3 PSNM 1 3
2o power supply NM S

EXMBL 3 EXMBLO 3
> Expanded Menory Sel ect signal oS

713 O 3 DMILK 3 DMCLK1 3
3 3 3 DMA cl ock 3

Page A-8
UAAAAAAAAAAAAAAAAAARSAAAAAAAAAAAAAAAARAAARAAAAAAAAAARSAARAARAAARAAAAL ;
s R 1703 SyMBa o * o Signal name and Description :

AAAAAAAAARAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANA

DVAEN

signal is generated

3

3 DWVA address enabl e signal. This

3

° fromthe AEN signal of the 82G37

3 CPCLKL &
s CPU Qock : 4.77 Mt (S ow) &
® . 9.54 M (Fast) o2

Menmory wite comrand 3
RDY 3 | CRDY1 3
* 1/oready signal 2

ANAAAAAAAAAAAAAAAAAAAAA

DIVBL 3 DVBELO 3
* V-RAMsel ect signal P

79 O 3 ECRT 3 FLTDSL1 3
: ° Flat display select signal 2

ANAANAAAAAAAAAAAAAAAAAAAAAAAA

803 O 3 DFNT 3 CHFONTO 3
3 3




3 3 3 Specifies data direction. Held to 3
3 3 3 be | ow except 10OAR and MEMN't 0 3
3B 2o the LLobus. D

853 1 3 A0O 3 A001 8
3 3 3 Address line bit 0 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

, W W W W W

>

86 31 3NMRG3 NV CSO 3
oS3 NMomask oregister chip select oo

87 31 3PAGMR 3 PAGNRD 3
oS3 DV page register wite signal o3

88 30 3WDLAT 3 WDLAT1 3
3 3 3 Low data (even) latch signal for word 3
oo 2o 3 read operation to 8-bit bus. oo 2

89 30 3WDLEN 3 WDLENO 3
3 3 3 Low data (even) enable signal for word 3
oo 2o 3 read operation to 8-bit bus. oo 2

91 31 30SC 3 SCl4l 3
LSS aatput fromthe CBG 14, 31818My. 2

92 3| 3PPICS 3 PPICSO 3
3 3 3 PPl select signal. This signal is actives
3 3 3 |OVV. 3

93 30 3CALE 3 CALEL 3
oS3 G address latch enable signal o

94 3 SHDA 3 HLDAL 3
oo S Hold acknow edge

95 31/03D0 3 |0D0L 3
Lo s oS Bidirectional data bus bit O o

96 31/03DL 3 |ODLL 3
oo s oS Bidirectional data bus bit 1o 2

97 31/03D2 3 |CDRl 3
o s S Bidirectional data bus bit 2 2

98 31/03D8 3 |ODBL 3
Lo s oS3 Bidirectional data bus bit 3 2

99 31/03D4 3 |ODAL 3
oo s oS Bidirectional data bus bit 4 o2

10031/0O 3Db 3 | Dbl 3
3 3 3 Bidirectional data bus bit 5 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

;
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A 4 DESCRI PTI ONS G- EACH FUNCTI ON

Fol | owi ng are the summari zed description about each functional
block in this gate array.

A 4.1 dock generator

The cl ock generator receives 14. 31818M4 cl ock, then generates the
CPU cl ock, DWVA cl ock and Tiner cl ock.

CPU clock : 4.77MHz/ 9. 54MHz*
DVA clock @ 4.77MHz (Duty 50%
Timer clock : 1.18M+E (Duty 50%

* (CPUclock rate is changed by sel ecting one of the two nodes
(Fast/ Low) .

A 4.2 Command decoder

Comrands to the /O controller or menory are generated by
decodi ng the CPU st at us.

TABLE A-2 Command Decoder

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
3




A 4.

A 4.

A 4.

A 4.

A 4.

1 3 1 3 1 (None) 3
Axg;x;;xxg;x;;xgg;;;;xgg;x;;xgg;x;;xgg;x;;xgg;x;;xgg;xu

3 Bus controller

The bus controller controls the data bus by decodi ng conmands
nment i oned above.

Page A-11
4 8-16 bit conversion controller
8 bit-16 bit conversion is performed by this circuitry when an
8-bit bus is accessed. The bus wait timng is controlled by this
circuitry.

5 Wit controller

The wait controller decodes the CPU wait cycle according to each
comrand descri bed on the previous page by the Bus Ready signal.

6 DMA bus controller

The DVA bus controller issues the DVA request signal and controls
the bus. It issues a bus disconnection request signal (RQ GI) to
the CPU as a response to the DVAS request fromthe DVAC

It issues HOLDA1 signal to the DVAC when the bus is di sconnected,
then the DVA cycle starts. After the DVA cycle is conpleted, it
changes the bus connection to the CPU by sending a signal to the
RQ GI gate of the CPU.

7 DVA Page register

This register is to save the upper 4 bits of the address |ines
(A19- A16) during the DVA cycle.

This is conposed of 3 sets of 4-bit registers and they are assi gned

to the followi ng I/0O addresses.

TABLE A-3 DWVA Page Regi ster

z 081 z | OAR z DVA channel 2 page register

: : P T AAA AMAAL 3 2 10
: : s A 10 Shls smL7 2L 5
: 083 ° 1OMR 3 DMVA channel 1 page register

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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V0w W oW W w

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAL
3 1/0 Address 3 Command 3 Descri ption



A 4.8 RAM ROM sel ect controll er

This circuitry is for RAM ROM sel ect control on the system board
and i ssues RAS/CAS signals to the RAMand ROMfor the control.

RAM and ROM sel ection is perforned by decoding the address |ine
dat a.

A 4.9 Keyboard data controller

This circuitry is to receive bit-serial data fromthe keyboard
controller (80C49), then the data is converted to parallel data. If
the PB7 is "0", the converted parallel data is output to the PA

but if the PB7 is "1", the output is disabled and the keyboard data
is cleared. Wien the PB6 is "0", the keyboard data is inhibited but
if it is "1", it gets enabled. The keyboard data is conposed of 8
bit-data with a leading start bit total of 9 bits. Wen the
circuitry receives one-byte data fromkeyboard controller, it
inhibits fromreceiving nore data and i ssues interrupt signa

(IRQ).
A 4.10 Grcuitry conpatible with 8255

This circuitry is conpatible with the intel 8255 (PPl) chip. It
contains Port-A, B, A and sone control registers.

a) Port A (1/0O address = 060H)
Data setting to the register is performed by witing to the 1/0
addr ess 060H.
Cetting the data fromthe register is performed by readi ng the
sane address after setting O to bit 4 of the node register. Bit 4
of the node register is usually set to "1" (when power on reset)
and the followi ng data is acquired when read operation is
execut ed.

When node register bit4 = "1"

A 4.11 DVA page register

This register is to save the upper 4 bits of the address |ines
(A19- A16) during the DVA cycle.

This is conposed of 3 sets of 4-bit registers and they are assi gned
to the followi ng I/O addresses.

Page A-13

b) Port B (1/0O address = 061H)
Data setting to the register is performed by witing to the 1/0
address 061H.
Cetting the data fromthe register is performed by readi ng the
sane address. The meani ng of each bit of the register is as
fol | ows.

When node register bit4 = "1"

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA s

oo Bt 2o Deseription oo 3




c)

12 Speaker data oo o2
2 2 ot used oo
3 2 Read highiLowswetch . 2
- Enable RAMparity check . 2
5 @ - Enable /O channel check . 2
6 2 .- toldkeyboard QLK low . 2
o p 2 - (Enabl ed keyboard) B

T

W W W W W WwwWwwwwwwow
W W W W W W W w w wwwow
N
w

Each bit of the register (PC bit) after power on reset is as
fol | ows;

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAA
Br 262 52423222120 °2

State s 130%1313123130%0 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAARAAL)

Port C (I/0O address = 062H)

Data setting to the register is performed by witing to the 1/0O

addr ess 062H.

Acquiring the data fromthe register is performed by

readi ng the same address when bit 0 (PC0-3) and bit 3

(PC4-7) of the node control register are set to "0".

Bit 0 and 3 of the node register are usually set to "1" (when
power on reset) and the followi ng data is acquired when read
operation is executed.

When node register bit 4 = "1"

|MllAlx@&lAAlx&&l1ﬁlx&&lAAil&&lAiil&@lliix&&lliil&gllii-
3 s Bit 3 PB7 ="0Q" s PB7 = "0 3

3
Keyboar d 3
i nput 3
dat a 3
3
3

3
3
3
3
3
3
3
3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

W W W www ww
W W W W W w ww

w
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d) Mode control register (I1/0O address = 063H)

This register is set as follows by witing the data to the

address 063H, or by resetting the power on
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAA

Br o2 s 6252423222120 °2

St at e 3 13 -3 .3 1838 18 .38 .31 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAL



UAAAAAAAAAAAAAAAAAAAAAARAARAAARAAAAAARAAARSAARAARAAAAAAAAAARAAARRAAR
SBit3Bits3 Descri ption

3 3 13 SWdata is selected as read data of PQO-3.

3 3 13 Status information is selected as read data of PC4-7.

3 3 03 PAlatch data is selected as read data of PA

3 3 13 KBdata is selected as read data of PA

3 3 03 Not used

3 3 13 Enable to set node control register. Resets PortA,

3 3 3 PortB, PortC

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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B. 1 GENERAL
I/Odriver gate array is conposed of two nain controllers; FDD
controller, and PRT controller, each of which is explai ned
individually in this section.

This GA (Gate Array) contains 100 pins altogether and the
functions or devices of each controller are as foll ows;

a) FDD Controller

Digital Input Register (3F7H Read)

- Dgital Qutput Register (3F2H Wite)
- X-Rate Register (3F7/H Wite)

- DVA Request Del ay

- Wite Preconpensation

- FDC Chip Sel ect

b) Printer Controller

- Data Register (378H Read/ Wite)
- Status Register (379H)
- Control Register (37AH)

The detail ed expl anati on about each pin is al so given together
with its bl ock diagram
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B. 2 BLOCK D AGRAM

FIGJRE B-1 PRT/FDD Gate Array Bl ock D agram
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B.3 PI N DESCR PTI ON

TABLE B-1 Pin Description

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
*Pinil/GSYMBAL *Signal name and Description ... . . o °

301 3 OZAUTF SAUTFDL: Wen this bit is set to "1", the set paper is3
3 3 3 Sautomatically fed one line after the printing is 3

302 3 O3STRB 3STROBL: Strobe signal used when data is sent to the 3
S S S SPRINUer S

317 3 O 3FDRDY ©:FDRDY1l: Wen FDD is selected, this signal becones
2o n 3o SPDRDYL, that s, "OR for both of DSLB and DSLA 2




320 3 O3TCL STCL: Qutput signal (inverted fromTQ0 signal) to EXP.3

327 3 1 3 ION 2 |OMNRO: I/Owite comrand signal 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAL
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UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

é
3Pin3l/CGSYMBOL 3Signal name and Description

3303 | 3ICRD  3ICRDO: 1/0O read command si gnal

333 3 | SRESET °3RESETO: Systemreset




334 3 |1 3D0 3SYDOL: Systemdata bus bit O

336 3 | D2 3SYDP21 " hit 2

337 3 1 303 3 SYD31 " bit 3

3383 | 34 3SYM1 " bit 4

339 3 | 3B 3 SYDS1 " bit 5

342 3 | 3DACK2 3DACK20: Channel 2 Acknow edge signal from DVA

343 3 O3IRQr 3IRQr71: Interrupt request 7

344 3 | SFINT 3FDAT1: Interrupt request from FDC

345 3 | 3FDRQ :FDCRQL: DMA request from FDC




346 3 | 3CKFD 3$CKFDLl: d ock signal from Variabl e Frequency
GCscillators

347 3 | SFDOWND FDOWDL Wite data signal from FDC

348 3 | 3FDCOWE <:FDOWE1 Wite enable signal from FDC

349 3 | 3PSO SPSOL Wite preconpensation control signal from FDC

350 3 | 3PSl 3pS11 "

351 3 | 3IDKCH 31DKCHO Di sk change signal from FDD

352 3 | 3EFDSL1 3Wen this bit is set to "1", external FDD is sel ected

353 3 3\Vcc 5+ 5 Vdc

>/

AAAAAAAAAAAAAAANAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAANAAAAAAAAN
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UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
*Pinil/GSYMBAL *Signal name and Description ... . o . °

355 3 | 3 EFDA 3 EFDAO: Wen this is "0", external FDD is assigned to?3
3

357FF O3 DIC 3 FDAKT1l: Termnal count output to FDC, controlled by 3

358 3 O3 FDACK 3 FDACKO: DNVA acknow edge signal output to DVA 3



372 3 O3® ADRED ® ADLEDO: A Drive LED turn on signal 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAARALSAAAAAAAAAAAAAAAAAASAAAAASAAAAAAAL)
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UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
*Pinil/GSYMBAL °Signal name and Description .. . oo %

| 3 3 CGPDr0~30, 0PD20~00:
3| PD71~313 Response data, fromthe printer connector
3| PD21~013

383 3 | 3 RSLI SRSLINL: LINL response signal fromthe printer
S BCOMNECLON S

384 3 | 3 RAUT 3RATFDL: AUTFDL response signal fromthe printer
S BCOMNECLON S

385 3 | 3 BUSY 3IBSYl: Wen this bit is set to "1", the printer is 3

386 3 | 3 ACK 3] ACKO: Wien the printer is ready to receive the next3
3 3 3 Sdata, this bit is set to "0" for Sas. Normally it is

3

387 3 1 3 PE S| PEL: Wien this bit is set to "1", the printer is in3
o 2o cthe state of "End of paper”. oo oo 2

388 3 | 3 SEL 3| SLCT1: Wien this bit is set to "1", the printer is 3



S S cln the state of Uselected. o2

389 3 | 3 ERR SIERRO: Wien this bit is set to "0", the printer is 3
3 3 3 3in the state of either "Paper end", "off line", or
S S BOf Perrort . S

391 3 O3 OPD/~0 3CPD70~00: 3
3~ 3 3 SQutput of data or data register to the printer

399 3

02 SLIN  3SLINL: Wien this signal is “1", printing is enabled.?

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

310038 O3 PINT 3PINT1l: Wen this bit is set to "1", printer is 3
3 3 3 Sinitialized. 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAASAAAAAAAAAAAAAAAAAAAAAL
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B. 4 FUNCTI ONS O THE FDD CONTRCLLER

B.4.1 Dgital input register (3F/H Read)

P o 2 EXTB 2 EXTA 2 DEL 2 Mot used?
ARAAAAARAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAL

+ DSCH (D sk Change)
When this bit (bit 7) is set to "1", it indicates that the used
di sk may have been changed. This bit is effective only when
internal 3.5-inch FDD is used, and when the external FDD is
used, this bit is always set to "O'.

+ EXTB (External FDD B)

When this bit (bit 6) is set to "1", the external FDD Sel
switch is set to Drive B.

+ EXTA (External FDD A)



When this bit (bit 5) is set to "1", the external FDD Sel
switch is set to Drive B.

UAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAL
Ext. FDD Sel SW 3 EFDSL13 EFDAQ 3 Status s

3 2-3 s 1 220 8 Ext. FDD Drive A 3
AAAAAAAAAAAAAAAAAAAAAAARAAAAARAAARAAAAASAAAAAAAAAAAAAAAAAL)
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+ DSL "OR' of the drive select signals Aand Bis output fromthe
GA.
This signal is used to know whether the FDD is active or not.
This is output also to the EM> GA

FI GJURE B-2 FDD Ceneral Bl ock D agram

Wien this bit is "1", it indicates that either drive Aor Bis
sel ect ed.

Page B-9

B.4.2 Digital output register (3F2H Wite)

UAAAAAAAAAAAAAAAAAAAAAARAAAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
Bit 3 733 635 s 4 s 3 38 2 38 1 38 0 3

Not used 3 MONB 2 MONA 2 |IDEN 3 FRST 3 DSL1 3 DSLO 3
AAAAAAAAAAAAAAAAAAAAAAARAAAAARAAAAARAAAAAARARAAAAASAAARAAAAAAAL)

+ MONB Wien this bit is "1", notor of the drive Bis on.

+ MONA Wien this bit is "1", notor of the drive Ais on.

+

| DEN When this bit is "1", RQ and DRQ are enabl ed.

- FRST Wien this bit is "0", the FDC (TC8565F) is reset.

+ DSL1 & +DSLO
Wien both of these bits are "0", the drive Ais
sel ect ed.
Wien DSL1 is "0" and DSLO is "1", the drive Bis
sel ect ed.

+ | DEN Wien this bit is "1", the follow ng signals are
enabl ed.

TQ0, DACK20, DRQ@1, |R®1

B.4.3 X-Rate register (3F/H Wite)

UAAAAAA AAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAA ;
s Bt 3 7 3 63 5 3 43 33 23 1 3 (g 3

s s Not used SRate-1°Rate-0 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAASAAAAAAAAL)



UAAAAAAAAAAAAAAAAAAAARASAAARAAAAAAAARAAAAASAAAAAAAA ;
3 X-Rate-1 3 X-Rate-0 3 s

1 s 1 s Not used s
AAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAARASAAARAAL)
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FIGJRE B-3 Printer/FDD Gate Array

- Wite Preconpensation

o
2o Lnput 2o Qutput 3

2oL 20 2 125as late 2
ARAAAAAAAAAAAAAAAAAAAAAAAAAAA

- FDCCS0 Chip Sel ect
FDC Regi ster

Dat a Regi ster 3F5H
Main Status Register 3F4H

FDCCS1 = A9u A8u A7u A6U ASu A4l A30 A3u Al
* FDDSLO signal is sent fromEMC

FDDSLO = A9u A8u A7u A6u As50 Adu  A3u DVA
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B. 5.

B. 5.

B. 5.
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FUNCTI ONS OF THE PRI NTER CONTRCOLLER

Printer Controller is mainly conposed of the follow ng three
registers.

- Data Register (Read/ Wite 378H

St at us Regi ster (Read 379H)

Control Register (Read/Wite 37AH)

1 Data register output (378H)

|MAiii@Al1AiﬁAgllAﬁx&&llﬁll&&lﬁAlx&&@liix&@lliix@&lliil-
S Bt3s 7 3 6 3 5 3 4 3 33 23 1 3 0 3

s 3 Dat a73 Dat a6 Dat a5 Dat a4 Dat a32 Dat a23 Dat al3 Dat a0 3
AAAAAAARAAARAAAAARAAAAAAAAAAAAAASAAAAAAAAAAAAAAAARAAAAAL)

By this register, 8-bit wite data is set. These bits are sent to
the printer through the driver (LSOb).

2 Data register input (378H

By this register, the response data fromthe printer connector can
be read.

This function is used for waparound test, and is used al so for data
i nput from external devices connected to the connector. In this
case, the driver nust be set to "0". Al this operation is
controlled by the control register explained afterwards.

Page B-12

3 Status register (379H Read)

|MA&Aiiﬁl&lAiﬁx&&l1ﬁil&&@1Ail&&@liil&@lliii@&llii@&gll-
s Bt 3 7 3 6 3 53 43 3 3 23 1 3 (03

s 3 BSY 3 ACK3 PE3 SLCT 3 ERR 3 Not used s
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAARAAAAARAARAAL)

- Status data fromthe printer -
BSY - BUSY1 signal is input inverted fromthe printer
ACK - ACKO is input fromthe printer
PE - PEl is input fromthe printer
SLCT - SELECL is input fromthe printer

ERR - ERRX is input fromthe printer

B.5.4 Control Register Qutput (37AH Wite)

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA



3 Not used 3 IRQEEN 3 SLTIN 3 IPRT 3 AUTFD 3 STRB

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

- Controlling signals -

| REN -

PDOR -

STRB -

AUFD -

I PRT -

SLTIN -

Page B-

When this bit is set to "1", IRQsignal fromthe
printer port is output to the 82C59 (PIC).

This signal decides the data transfer direction of the
8-bit data on the connector. Wen this bit is set to
"1", input fromthe connector is enabled, and when "0",
output fromthe Data Register is enabl ed.

This signal is inverted to be output to the connector.
This signal is inverted to be output to the connector.
This bit returns fromthe connector after being sent
toit.

This signal is output to the printer as it is.

This signal is inverted to be output to the printer.
This bit returns fromthe connector after being sent.

13

B.5.5 Printer node register (37FH Wite)

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
S Bt 3

7 3 6 3 5 3 4 3 3 3 2 3 1 3 0 3

Not used s BOS 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

- Drection signal -

+ BDIS (Bidir

This signal i

ection disabl e)

s used to control the direction of the data to or from

the printer port.

Wien this bit

is set to "0", bit 7 of the control register is

di sabl ed, and only output fromthe printer port is enabled.

Control Register

FIGQURE B-4 Data Transfer Drection Control

MCDEL: T1200F/ FB

LANG TAI S



LANG No Price
LANG TAP
LANG TEG
LANG TEG uni
LANG GER ASP
LANG TEG Deal er
LANG TI U
LANG TSF
LANG Tl SB
Page G 1

C 1 CGENERAL

Bus drive gate array includes the data bus and address driver that
control the buses between the CPU and nenory, or the CPU and 1/0O
devi ces.

This gate array al so includes the decode circuit for chip sel ect
signals, by which the devices connected to the I/O bus can be

sel ect ed.
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C. 2 FUNCTI ONS
This gate array contains the foll owi ng functions.

- Latches the CPU address and data

- Switches the CPU address/data and t hose of the DVA

- Controls the data transfer between the CPU and the 1/0O bus or the
system bus.

- Decodes the |/ O address

- Controls the refresh request

- Contains the back-up register for resum ng.

This gate array is conposed of 100 pins altogether, and details of
each pin are also included in this section.
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C. 3 BUS DRI VER BLOCK DI AGRAM

FIGJRE G 1 Bl ock D agram
Page G 3

- Control Signals -

Meani ngs of each signal described on the previous page are
as foll ows.

- CPUDE The direction of CDD data bus towards the CPU
BDHENUBWI R

- CPLDE The direction of EVEN data bus towards the CPU
WDLEN+BDLENUBWII R

- ALE Address Latch Enabl e

- HLDA Hol ds Acknow edge signal. During the DVA cycle,
this signal is active.

- ICDEN 1/0O data bus enabl e signal.
Wien a device on the 1/O data bus is accessed,
this signal becomes active.
HLDAU( | NTA+I CDVB) UHLDAUOA9U
A80( CCO OD) u( CE5- CEF)
u( | ORDH ONR)
- IR 1/Odata bus direction signal.
When this signal is "1", witing operation is
enabl ed, and when " 0", reading is enabl ed.
AAAAAAAAAAAAAAAAAAAAAAAAAAAA
| NTA+ | COVSUMERDH| ORDUASUA9
- YICDEN 1/O data input/output buffer is enabled.
| CDI Rul COENUBWDI RU( BDLEN+BDHEN)
- SYDEN SYD bus input/output buffer is enabled.

BWDI R BDLEN+BDHEN)
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C. 4 11 N DESCRI PTI CN
» TABLE G- 1 Pin Description

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL,
Pincl/os SyMBaL ° Signal name and Description . o °

1,23 | 3 ADI1 3 AD111~A121: 3
3 3 ~A12 3 Two of the lower 16 bits of the data 3
3

oS bus fromthe CPU, and are bidirectional oo

5~ 3 | 3 AD13 3 AD131~AD151: 3
7 3 3 ~15 3 Three of the lower 16 bits of the data bus 3
3

oS 2 fromthe GPUL They are all bidirectional. oo

8~ 3 13 ADI6 3 ADL61~ADLOL: 3
AL 2 o3 ~19 2 Upper 4 bits of the address bus fromthe CPU 3

17 3 | 3 BDLEN 3 BDLENO: 3
3 3 3 EVEN data enabl e signal 3
3o B 3 en WOLEN s C07, Tt is inhibited. o2

3 03 A19~16 3 A191~161: 3
~ 3 3 3 Upper 4 bits of the address bus, and during the 3
3 3 3 DMA cycle, they becore in the state of high 3
o oo Sodmpedance S

O3 Al15-13 3 A151~131:

3
3 3 Three of the lower 16 bits of the address bus, 3
3 3 during the DVA cycle; 3
3 3 | CDr1~01?7?A151~081 3
3 3 DMAD71~01??A071~001 3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3



25 3 | 3 ACB 3 AOBL: 3
Bit "0" of the system address. 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAASAAAAAAAAAAAAAAAAAAAL)

3
3 3 3 3

Page G5

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAASAAAA
3 Pin31/0O3 SymMBOL 3 Si gnal name and Descri ption 3

2.26 2 O2 A01 3 AOLL Address bit 1 oo oo

2.2r 2 0 1CDe 2 106l Bidirectional I/Odata bus oo 2

228 2 S MEC 3 b OV AC

229 2 S AND S GOUN

230 2 O [1CDr 2 1CDrl: Bidirectional 'I/Odata bus o o2

231 2 S AND S GOUN

3 3 3 | OD51~10D01: 3
3 ~ 3 3 3 Bidirectional I/O data bus 3
3 3 3 3

3 3 3
3 3 3 Eurlng the CPU cycle, this signal is "1". 3
: * buring the DVA cycle, this signal is "2". 2

38

3 3 CALEL: 3
3 3 3 Address AD191~AD001 is |atched at the rising 3
3 ® edge of the "H' pul se. 3

AL 2o Lo TEST2 3 PQRADL Test DIN .. .o oo

42

3 3 WDLENO: 3
3 3 3 Wien the word "I/ O is accessed, EVEN data is 3
* ® enabled to be latched. 3

43 WDLATT:

3 3 3
3 3 3 Wien the word "I/ O is accessed, EVEN data i s 3
* ® latched. S

244 2 O PAGNR G PAGNRD: DVA page register chip select signal 2

245 2 0% NMCS 2 NMCS0: NM chip select signal o2

46 2 O3 AOO0 3 AQO1: Address bit O 3
AAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAALL)

Page C 6

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL,
s Rnsl/o® SYMsQ ° Signal nane and Description . 2




3 1 3 BWMR 3 BMRL 3
3 3 3 This signal shows the direction of EVEN CDD dat a3
oS 2 Wen this signal is "0", it is executed. 3

48 3 | 3 BWHEN 3 BWHEND: 3
: ° ODD data enable signal = oo oo o2

250 2 L2 TCOVB 2 1 CDVBO: Memory sel ect signal on the |/O data bus?

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

51 3 O3 3 SYD6l: 3
3 3

55 3 O3 3 SYDr1l: 3
3

3 3 3 A10~06 3 A101~A061: 3
3~ 3 3 3 Adress bit 10 ~ 6 3
3 3 3

3 3 03 3 SYD0O1~51: 3
3 ~ 3 3 3 Six of the bidirectional data bus 3
3 3 3

72 3 03 Al2, 11 3 Al21, Alll: 3
i mnkkxk k g AaR€SS BEL 12, L

3 74 3 | 3 MERD 3 MERDO: Menory read command si gnal 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAL)
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UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAASAAAARAASAAAA
3 Pin31/0O3 SymMBOL 3 Si gnal name and Descri ption 3

375 3 03 TIMS 3 TIMSO: 3
S S B B Programmable interval timer chip select signal 3

3 77 3 O3 DVAD/ 3 DVAD7L: 3
3 3 3 3 ne of the upper 4 bits of the DVA address input3
PSS S fromihe 82C37

3 78 3 3 Vec 3 + 5V dc 3



~ 3 3 3 Three of the upper 4 bits of the DVA address
82 2 S S input fromthe 82C37

83 3 O3 3 DVAD61~01:

~ 3 3 3 Lower 4 bits of the DVA address input fromthe
3 3 3 82C37. During the CPU cycle, CPU address A041~

86 ° S % AOBLis output to the 82C37

88 3 | 3 DALE 3 DALEL: 3
3 3 3 DVA address 1 D71~01 is latched at the |eading
oo B > oedge of the "H pulse. o8

89 3 | 3 ADOO 3 ADOO1: 3

91 ® O3 AD01 3 AD011~AD101: 3
~ 3 3 ~ 3 10 of the lower 16 bits of the data bus fromthe3
3100 3 3 AD10 3 CPU, and are bidirectional. 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAASAAAAAAAAAAAAAAAAAAAL)

3
3
3
3
3
3
3
3
3
87 ° O3 DVACS 3 DMACSD: DA controller chip select signal 3
‘ ,
3
3
3
3
3
3
3
3
3
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C. 5 1/ O DECCDER
This is the circuit that decodes the 1/0O address signals to sel ect
the various devi ces such as 82C59, 82C37, Bus Controller GA , BICS
ROM and Back-up RAM etc..
I/ O address of each devi ce above nentioned is as foll ows;

I/ O addr ess(Hex) Si gnal name

82C37 000- O1F DVACSO
82C59 020- O3F I NTCSO



82C53 040- O5F TI MCSO

DVA Page Reg. 080- 09F PAGARO
NM  Mask Reg. 0AO- OBF NM CSO
PI O 060- 07F PPl CSO
Machi ne Reg. OEO- OE4 MCRCSO

In the DVA node, chip select signal should not be output, and
therefore, HLDALl signal nust be set to "1" (See G5 Pin 37).

Each signal is described by the |ogical node as foll ows;
DNACSO = A9 u A8 U A7 U A6 U A5 u HLDA
INTCSO = AQ u A8 U A7 U A6 U A5 u HLDA
TIMCSO = A9 U AB U A7 U A6 U A5 U HLDA
PAGARO = AQ u A8 U A7 0 A6 U AS u |OND U HLDA
NMCSO = A u A3 uA7 0 A6 UA U IONU HDA
PPICSO = AO u A8 U A7 U A6 U A5 u HLDA
MORCSO = AU AB UA7T UABUA UAMUAIU A2+A20A1L0A0) U

HLDA
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C 6 BACK-UP PCRT

Al though this systemcontains the resune function, 82C59 (PIC) and
82C53 (timer) have registers which can not be read, and
consequently they can not be backed up for resum ng the system
For this reason, when witing the data, the content of these

regi sters nust be copied into another readable regi ster, Reading
this register can be executed by setting the Index address to the
Index register in order to read the data register.

The followi ng tabl e shows the I ndex address and the contents to be
read out.

TABLE C 2 I ndex Address and Contents
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAR
Index Register 3 ~ Contents to be read in the Port-OFH 3

52 3 82C59 Initialize Coomand Wrd 1 3



3 54 3 " 4 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

I/ O Back-up I ndex Register OFOH
I /O Back-up Data Regi ster OF1H

Both I ndex register and Data Register are in the "clear" status
when power is on.

Onh witing data, the address of the above 5 registers are as
fol | ows;

- ONR#0 (82C53) 043H and noreover, bit 6 and 7 of the wite data
are "0".

- ONR#2 (82C53) 043H and noreover, bit 6 of the wite data
is"0", and 7 "1".

| O\l (82C59) 020H and noreover, bit 4 of the wite data
is "1".

| O (82C59) 021H

| CWM (82C59) 021H (data is witten after the address |1CO/2).
Page C 10
FIGJRE G 2 Data Regi ster and | ndex Register
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D. 1 GENERAL
The Display Controller Gate Array is a CMXS type chip with
5, 000-gate, 100-pin flat package, and it contains the col or
graphi cs adapter which can control both the external CRT display
and the internal LCD display.

This gate array contains the foll owi ng functions.



-LCY CRT control function

-Attribute process function

-Interface with the CPU (1/0O bus)

-Interface with the V-RAM and with the CG ROM

FIGJRE D1 Display Conroller Gate Array

The detail ed description of each pin and signal is also given here.

The whol e systemincluding this gate array is called the D splay

Control l er Subsystem and it can control the following two types of

di spl ays.

(A) 640x200 dot LCD (Liquid Cristal D splay)
(B) 640x200 dot CRT (Cat hode Ray Tube) D spl ay

Note that the external CRT display unit and the internal LCD can
not be used at the sanme tinme, and its selection is performed by
the keyboard operati on.

Fn + Honme ..... LCD i s sel ected.
Fn + End ..... External CRT display is selected.
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D. 2 DI SPLAY CONTRCLLER SUBSYSTEM ( DCS)

FIGJRE D2 Display Controller Subsystem
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D. 3 Dl SPLAY CONTRCLLER
» Table D-1 Pin Description

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Pincl/o2 SyMBaL o Signal name and Description . o °

1 3 | 3 003 3 &L 3

2 3 | 3 04 3 CHAL 3

4 3 | 3 (OP5 3 C>BIL: 3

5 3% 13 C06 3 C*HL: 3

6 3 | 3 C7 3 OG/1: 3

3 3 3 CEROWVD: 3
7 3% | 3 CRMO 3 Chip enable signal for OG ROM (Char act er 3
3

GO S S enerator-RAN) L

8 3 |13 (X2 32 C2R1: 3

10 3 | 3 (OG0 3 O 3

11 3 O3 RS01 3 RSAO0IL: 3

12 3 O3 RS11 3 RSALL 3

13 3 O3 RS21 3 RSA21: 3

14 3 O3 RS30 3 RSA3IL: 3

3 3 3 | NTENL: 3
17 3 O3 FNSO 3 Intensified font select signal.(single 3

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
8 9 3 | 3 C1 G oAl 3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3 3 3 3 dot/doubl e dots character)



s s 3 CaW1: 3

3

318 3 0O°® FNPO 3 Plasma font selection, (8x8/8x16) 3
3 3 3 3 This signal is not used in this system 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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UAAAAAAAAAAAAAAAAAARAAAAAARAAARAAAAAARAAARSAAAAARAAAAAARAAAAAAARAAAAAAR
3 Pin31/0O3 SymMBOL 3 Descri ption 3

RASELO: 3

RA121: 3

RA111: 3

RA101: 3

RA091: 3

RAO81: 3

RAO71: 3

RAOG1: 3

RAO51: 3

0sC141: 3

D GsL0

3 3 3 3
33 3 |1 3 I1SLO 3 Display I/O selected. Access signal tothe I/O 3
3 3 3 3

port of the GA

DVESLO: 3
V-RAM access signal for CPU. L

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

SYD71: 3
Jpata pus DLt 7. .o o

SYDBL: 3
Jpata pus DLt 6. .o

8 35 31/O03% BDO5 3 SYD5I: 3



3 36 °31/03% BD04 3 SYDAL: 3
s s 8 3 Data bus bit 4. 3
AAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAARAAAAALAAAAAAAAAAAAAAAAAAAAAAAAALL)

Page D-5
UAAAAAAAAAAAAAAAAAARAAAAAARAAARAAAAAARAAARSAAAAARAAAAAARAAAAAAARAAAAAAR
s Rnsl/o® SyMsQ ° Signal nane and Description .o o 2
SYD31: 3
Data bus bit 3. S

3 3 3

SYD21: 3

SYD11: 3

SYDO1: 3

| CRDY1: 3

RESETO: 3

AO051: 3

A041: 3

AO031: 3

A021: 3

AO011 3

Al41: 3

| CRD10:

the data bus BDOO-BLO7.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAA S

£\
3 3 3 3 3
352 3 |1 3 JORO 3 I/Oread signal. It read out 1/O port data to 3
3 3 3 3 3

3 683 3 | 3 v 3 + 5V 3



3 3 3 | OARLO: 3

3

3654 3 | 3 |OM 3 1/Owite signal. It wite data on the data bus 3
3 3 3 8 tothe 1/Oport. 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAASAAAAAAAAAAAAAAAAAAAL)
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UAAAAAAAAAAAAAAAAAARAAAAAARAAARAAAAAARAAARSAAAAARAAAAAARAAAAAAARAAAAAAR
2 Pn /O SYMBAL 2 Peseription oo
A001 3
CGPU address bit 0. oS

3 DCDI S1: 3
3 GAoff. If this signal is high, the GA becones 3
2arsabled. o

61 3 O3 NC

BFRO: 3

3 3 FRHVI: 3
362 3 0O°% RHVL 3 Video signal. Vertical sync. signal for 3
° ° conposite CRT display. . . .3
3 3 FPVSL: 3
363 3 0O°% FVSL 3 Video signal. Vertical sync. signal for LCD RGB 3
. 2 ORLdisplay. oo

3 3 LPHSI: 3
366 3 O3 LHSL 3 Video signal. Horizontal sync. signal for 3
. > LCOYREB ORT display. oo

D1R1: 3

D3B1: 3

D4l 1: 3




72 3 1 3 FDS 3 Flat display selected. It changes internal /
3 3 3 external display. 3

3

3 s s 3 FLTDSL1: 3
3

3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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UAAAAAAAAAAAAAAAAAARAAAAAARAAARAAAAAARAAARSAAAAARAAAAAAAAAAAAAARAAAAAAR
Pin3/O3 SYMBOL 3 Descri ption 3

s s 3 OBCL71: 3

3 3 3 CEHO: 3
74 3 O3 CEHO 3 Chip enable high. Chip selected signal for 3
3

3 3 3 WRQOCD: 3

75 3 O3 WRD 3 Wite character code. It is used with chip 3
3 3 3 enable signal to wite themto V-RAM 3
oo B 2o (even address) S

3 3 3 WRATO: 3
76 3 O3 WRAO 3 Wite attribute data. It is used with chip 3
3 3 3 enable signal to wite themto V-RAM 3

77 3 O3 CELO 3 CELO: 3

80 3 O3 RAO1I 3 URAO11: 3

81 3 O3 RAO2 3 URAD21: 3

82 3 O3 RAO3 3 URAO31: 3

83 3 O3 RA4 3 URAD4L: 3

84 3 1/C ATO0 3 ATOL: 3
: JSoAtribute data bit 0. o oo

85 3 1/C ATOL 3 ATLL: 3
: JSoAtribute data pit 1. oo

86 3 1/C AT02 3 AT2L: 3
: JSoAtribute data bit 2o

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
379 3 0% RAODO 3 URADOL: 3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

87 3 1/CG AT03 3 AT31L: 3
3 3 Attribute data bit 3. 3



88 3 I/CG AT04 3 AT41: 3
3

, W W

3 Attribute data bit 4. 3

3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

>

Page D-8

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAASAAAA
3 Pin31/0O3 SymMBOL 3 Si gnal name and Descri ption 3

89 3 1/C ATO5 3 AT5L: 3
: carripbute data bit S. oo

AT61: 3

AT71: 3

CCr1: 3
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D. 4 FUNCTI ONS O THE DCS

Di splay control |l er subsystem (DCS) is conposed of the follow ng
conponent s.

TABLE D-2 Conponents of the Display Controller

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

° Display Controller GA  °CMB 5 KG100-pin flat Package 3
3 Vi deo- RAM 3 16 K bytes 3
- o B4 KRMX 2 2
3
3
3
3 Qhers Mil ti pl exer 3 74 HC 157x2 3
3 Lat ch 3 74 HC 273x1 3
3 D splay Buffer 3 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

The followi ng tabl e shows the operation nmodes of the DCS of the
internal LCD and external CRT displ ay.

TABLE D-3 LCDY CRT (perati on Mdde

3 LD CRT 3 LCDY CRT
Qperation 3 Resol ution 3 Character Box
Mde 2 (Rixels) 2 (Pixels)

640x200 3 640x200 3 8x8
GRAPH 3 3
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D.5 VAR QUS SI GNALS
The DCS contains the follow ng different groups of signals;

- I/OlInterface signals (23 lines)

- V-RAM signals (34 lines)

- Character Cenerater (CG signals (16 |ines)
- Video signals (9 lines)

- D splay nmode selects signals (3 |ines)

- Qock input (2 lines)

- QG her signals (5 lines)

D.5.1 I/Ointerface signals
DICSLO : Display 1/0 Select (Input)
Wien this signal is "0", the CPUis enabled to access the 1/0 port
inside the gate array.
If this signal is "0", either IORDO or | ONRO becones "1", and the
CPU is enabled to read or wite the /O port inside the gate array.
ICRDO : 1/0O Read (Input)

Wien this signal is lowand DCSLO is also low, the data of the I/0O
port is transferred to the CPU t hrough the bus BDOO- BDO7.

IONRD @ |/OWite (Input)
Wien this signal is lowand DCSLOis also low, the data fromthe
CPUis witten to the selected 1/0 port inside the gate array
t hr ough t he bus BDOO- BDO7.

DVESLO : Display Menory Selected (Input)
Wien this signal is low, the CPU or DMAC is enabled to access the
video RAM In the sane condition, if either MERDO or MEWRO is | ow,
read and wite operation is enabl ed.

MERDO : I/0O Read (I nput)
Wien this signal is lowand DVESLO is | ow, reading operation to
V-RAM i s executed, and the read data becones effective in the bus
BDOO- BDO7.

MEWRO : Menory Wite (1nput)

Wien this signal is lowand DVESLO is also |low, the data on the bus
BDOO- BDO7 are witten to the V-RAM

Page D11
UAOO- UAO5, UA14 ( A0O1- AD51, A141) : CPU Address (I nput)
These are address data line fromthe CPU or DVAC, and when it

is at high level, it shows |ogic true.
UAOO- UAO3 (A0-A3) are used for selecting one of the I/O ports



included in the gate array during read or wite operation to
the 1/O port of the gate array. Wien nmenory read or wite
operation to the V-RAMis performed, nenory location is

sel ected by the address |ines UAOO- UAO5 (AO-A5) and al so by
those of A06-Al3 which are supplied directly to the V-RAM

w t hout passing the gate array.

BDOO- BDO7 (SDO1-SD71): 8-bit Data Bus (Input/Qutput)

These are 8-bit data |lines and when those signals are at high
level, it shows logic true. These lines are used for input or
output of the data during read or wite operation to the I/0O
port inside the gate array or to the V-RAM

| ORDYL: 1/0 Ready (Qutput)

When access requirenment to the V-RAMis generated fromthe
CPU or DVAC, if DMESLO becores low, the gate array keeps
this signal at low level, and puts the CPU and DMAC i n the
waiting position until the access is enabl ed.

RSTO (RESETO): (Reset)

D. 5.

Wien this signal is at low, the gate array is reset.
2 V-RAM signals (34 |ines)

UR0O- URD4: CPU Refresh Address 00-04 (I nput)

RAO5- RA12: Refresh Address 05-12 (Input)

These are address lines for the V-RAM

The 5 address signals UROO-URO4 are directly connected to the
address input pin of the V-RAM while the upper 8 signals on
the address |ines RAO5-RA12 are multiplexed with the address
signal s A061-A131 of the I/O bus and are connected to the
address input pin of the V-RAM

There are two nodes in the accessing the V-RAM one is the node
in which nmenmory read or wite operation fromthe CPU s
executed through the 1/0O bus, and the other is the one in which
the direct display fresh (read only) is perforned fromthe gate
array.

Page D12
CELQ CEHO : Chip Enable Low H gh (Qutput)

These are the chip enable signals for the V-RAM and at | ow
level the RAMis enabled. Only CELOis used in the system 2
SRAMs (TC5565), configuration of which is 8k x 8, are used as
the RAM

The RAM connected to the data buses CO00- CCO7 are assigned to
the even byte, and the one connected to the data buses

AT00- ATO7 are assigned to the odd byte. 2-byte read operation
of display refresh is executed to the V-RAM Wen the CPU or
the DMAC reads the V-RAM two bytes of the RAMis enabl ed, but
only one of those two bytes is output to the I/O bus BDOO- BDO7.
This is controlled by UAOO input signal.



When UAOO is at low |l evel, one byte of the CO00-CO07 is out put
to the bus BD00-BDO7, and when UAOO is at high level, one byte
of the ATO00-ATO7 is output to the I/O bus BDOO- BDO7.

Wien the CPU or the DVAWC wites to the V-RAM two bytes of the
RAM i s enabl ed, but only one of those two RAMs executes the
wite operation.

WRQD: Wite Character Code (Qutput)

WRAD: Wite Attribute Data (Qutput)

These are the wite enable signals to the V-RAM Wen the chip
enabl e signal is lowand this signal is also low, wite
operation to the RAMis execut ed.

Wite operation to the RAMis executed only when the request
signal fromthe CPU or the DMAC i s generated (when both MSLO
and MBMD are low). In this case, either WRCDO or WRAQ becones
| ow dependi ng on the status of UA0O0. When UAOO is | ow, WRCD
becormes also low, and wite data appears on the CC00- CQ07
through the I/ O buses BDOO- BDO7.

When UAOO is high, WRA becones low, and the wite data appears
on the ATO0O- ATO7 t hrough BDOO- BDO7Y.

Page D- 13
Address Assignnent of the V-RAM

TABLE D-4 V- RAM Addr ess Assi gnment

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAASAAAAAAAAAAAA
V- RAM Pi n3 V- RAM Si gnal 3 CPU Addr ess3 Menory Refresh3Menory Refresh 3
Jhare 2 Mame 22 TEXT Mbde 2 CRAPH Mbde - °




AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

* A00- A14 are address signals fromthe 1/0O bus of the
CPU.

* MAOO- MA13 are refresh nmenmory address.
They are generated by the 6845 circuit or its
equi val ent inside the gate array.

* RSAO- RSAL1 are raster scan address. They are generated by
the 6845 or its equivalent inside the gate array. There
are 4 raster scansl51together, but only the | owest two
bits are used in the graphi cs node.

Page D-14
V-RAM Control Signals
FIGJRE D3 V-RAM Control Signals
Page D- 15
RASELO : Refresh Address Sel ection (Qutput)

This signal is an input selection signal to the V-RAM address
mul tipl exer.

If thisis low, the display refresh address |ines (RAO51-RA121)
are selected and supplied to the V-RAM If it is high, the I/O
bus address lines are selected and supplied to the V-RAM

CO01-CC71 : Character Code Data Bus (I nput/Qutput)

These |lines are data bus fromto the even address V-RAM The
even address of the V-RAMis used to store the character codes
in the TEXT node.

ATO1-AT71 : Attribute Data Bus (Input/Qutput)

These |lines are data bus fromto the odd address V-RAM The odd
address of the V-RAMis used to store the attribute codes in
t he TEXT node.

D.5.3 Character generator (CG signals (16 |ines)
CGALl: CG Address Latch (Qutput)

This signal is used to set the character code read out fromthe
V-RAMin the external |atch. The set timng of the external
latch circuit is at the raising edge of this signal. The out put
fromthe external latch circuit is used for the address of the
CG ROM As the character code is of 8-bit, it can select one of
the 256 characters.



D. 5.

ROM Address : (Qutput)

The following 6 signals are al so used as CG ROM addr ess apart
fromthe above nentioned character code which are | atched in
CGAL.

CGw1 .... Plasna Font Sel ection (Not used)
INTENL .... Single Dot Font Selection
RSA01, 11, 21, 31 .... Raster Scan Address

The CGROMin this systemhas the capacity of 8 Kbytes, and it
contains the fonts as foll ows;

8x8 single dot character set
8x8 doubl e dot character set

Page D- 16

The LCD can not display intensified character |ike CRT display,
t hus doubl e dot character is used for distinction betwen
nornal character and intensified character.

INTENL signal is used to select either single dot character or
doubl e dot character font.

| NTENL
| NTENL

Low Single dot character
hi gh Doubl e dot character

RSAO1- RSA21, and RSA31 are raster scan address. The RSAO1l is
the | owest bit (LSB).

TABLE D-5 ROM Addr ess Assi gnment

3 N 3
3 3
3 0] 3
3 3
3 T H 3
5 LT 8x8 5
S S . T A el 3 ---> Char act er :
3 ¢ 3
3 S H 3
5 LT 5
3 E H 3
5 LT 5
3 D H 3
5 AL 5
3 H 3

<fig id=MvB\ 1200\ 1200D 17. Tl F>Page D-17
4 Video signals (9 lines)

These are 9 video signals output fromthe gate array, and they



are commonly used for the LCD, and for the CRT. Meaning of the
signals for each display is as follows;

TABLE D-6 Video Signals

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

P GAsignal ¢ L . ORTdisplay 3
3 AAARAAAAAAAAAAAAAAAAARAAAA
s REB 2 conposite 3

SXVD1 3 LSCKO 3 s Qw1 8
AAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARARAAARAAAAARAL

D.5.5 D splay node select signals (3 |ines)
CHFONTO : Change Character Font (Input)

This signal is to change the font displayed on the screen. The
function of this signal is shown on the Table D 7.

FLTDSL1 : Flat Display Selected (Input)

This signal is to select one of internal and external display
unit.

If this signhal is at high level, the internal LCD is sel ected.

If this signhal is at lowlevel, the external CRT display (RGB,
Conposite) is sel ected.

PDPO (Pl asna/ LCD D spl ay Panel )
This signal is not used in this system

When this bit is high, LCDis selected, and normally it is set
to high.

Page D- 18

The relation of these three signals and character fonts on the screen
are as foll ows;

TABLE D-7 Signals and Character Fonts

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAASAAAA
3 3 Bit 3 of 3 GA | nput CGA output 3 Selected® Selected 3



Sattribute * CHO0 3CHFO 3PDPO® INTE® CGM 2 Display ® Display 3
3 ,

3 3 3

riap0 2 SLLE s N

: DL o e 1)

3 8x8 single 3
3 3 3 3 3 3 3 3 (H gh) 3

:
3 31 s L s L 3 x3 L 3% H 3 CRT
3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

D.5.6 dock input (2 lines)
CsC141: GCscillator 14 MHZ (I nput)

This clock is the input signal to generate a video signal for
the CRT displ ay.

The frequency of the clock must be 14.31818MHZ.
CeCl71 @ Gscillator 17.5MHz (I nput)

This clock is the input signal to generate a video signal for
the pl asma di spl ay.

The frequency of the clock must be 17. 5MHZ

D.5.7 O her signals (5 |ines)
DA S1: GA Of (Input)
If this signhal is at high level, the gate array is disabl ed.
This signal is used to disable the gate array in order to
connect anot her display adapter to the 1/0O expansion box. In
this system this is fixed to NON
DUTY: DUTY-LCD (I nput)
This is SCAN DUTY sel ect signal for the LCD display. Wen this
bit is "1", 1/200 duty is selected, and when NON, 1/100 duty is
sel ect ed.

Inthis system this bit is always set to "1".
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E. 1 GENERAL
This gate array is conpatible with Lotus/Intel/M crosoft
Expanded Menory Specification, and is conposed of 100 pins
al t oget her.

Wthin the nenory address space C4000H EFFFFH, the
consecutive 64-kbyte space is reserved as the EM wi ndow.

Each EM unit can control up to 2 Mytes (128 pages), and as
one systemcan control up to four EMunits, the whol e system

can have maxi mum 8- Moyt e space.

Al of this is possible in theory, but in fact, as there is

alimt inthe real installation, the maxi mum 384-kbyte
address space is provided as its standard node.

I/O ports used for the EMunit are 2X8H 2XFH, and different

I/O port is assigned for each unit (X can be any of the
nunbers - 0, 1, 5 6, A B, E).

Through the Page Register in the EMassigned to this I/0O
port, 64-kbyte w ndow can be assigned on the Expansion
Menory.
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E-2 MEMORY ASS| GNMENT FOR THE EMUNI T

FI GURE E-1 MEMCRY ASSI GNMVENT FOR THE EMUJ
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E. 3 PI N DESCR PTI ON

TABLE E-1 Pin Description

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
P 1/ sywea s Signal nane and Description o °

193 O3 3 CMCK1( DACKOO) : Communi cation d ock/ refresh
oo B3 (Expansion Interface) oo oS

203 O3 3 MDSLO/ | RQ41: 3
3 3 3 Wien the nodemcard i s used, nodem sel ect 3
3 3 3 signal, and when I/F, interrupt request 4 3



2,200 O3 PNLCE @  PNLCRO: Panel close signal . . . . ... .2

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

8 27% O3 Qur2z s QUT21: RS232C interrupt mask 3
AAAAAAAAARAAAAAAAAAARSAARAARAAARAAAAAARAAAAAAAAAARSAAAAARAAAAAAAAAARAAL)
Page E-4

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL,
> pndl/Gosywea 2o Signal name and Description o 2

2 462 1 2 BMRQ 2 BMRQD Built-in modeminterrupt request 2

AAAAAAAAN

3 47 3 3 TEST2 3 Not used 3



3 503 ] 3 BWBPK 3 BVBPKO: Built-in nodem speaker drive 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

2 pnd L/ SYMBAL 2 Signal name and Description . 2

593 O3 SPDA 3 SPDATO: 3
3




777 1 3 Al4 3 Al41: System address bus 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAASAAAAAAAAAAAAAAAAAAAL)

Page E-6
UAAAAAAAAAAAAAAAAAARAAARAARAAARAAAAAARAAARSAAAAARAAAAAARAAAAAAARAARAAAR
S pnl/G osywea G Signal name and Description oS

1003 |1 3 A05 3 A0S1l: System address bus 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAAAAAAAAAAAAAAAAAAAAL)
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E. 4 CONFI GURATION PORT OF THE EMUN T

An EM board currently sold on the narket has a configuration



switch for 1/0O address setting.

In the T1200 system configuration of the EMunit is executed
by setting the ports OEEH and OEFH as the index regi ster and
data register for each.

Definition of these two registers are as foll ows;

TABLE E-2 Index/Data Registers and Bit Assignnent
of the EMC Regi ster

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
: : oo bata Register 3
3 3 Index Address  AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAN
St B Wite o 2 Read 2
X .
3

3 50 s EMConf. Reg. - 0 3 3
AAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAASAAARAAAAAAAALAAL)

UAAAAAAAAAAAAAAAAAAAARAAAAARAAAAARAALSAAAAALSAAAAAAAAAAAAAAALA
N s Wite s Read s

EM bit-7 - EMJ ID bit -3
conf . -6 - " -2
Reg.-0 -5 - " -1

" -0

"1

VW oW W ow oW o w oW w

Bl ock SEL 2
Bl ock SEL 1
Bl ock SEL 0O

3 3 3 3
3 3 3 3
3 3 3 3
3 3 Hard RAM bit-4 3 <-- 3
3 _3 3 " _3 3 <- - 3
3 3 " _2 3 <- - 3
3 3 " _1 3 <- - 3
3 3 " _O 3 <- - 3
3 3 3 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL)

Note: Configuration registers 1 and 2 are both reset
to "0" when power is on
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<fi g id=MvB\ 1200\ 1200E_8. Tl F>Page E-8
E.5 | NDEX REG STER (PORT OEEH). . ... WRI TE O\LY

In the standard EMunit, index address 50 and 51 are used in
its index register.

After using the index address, BI OGS always clears to "0", so
that content of the data register should not be changed by any
ot her program except Bl CS.
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E.6 EM CONFI GURATI ON REGA STER- 0 (| NDEX 50/ 60)
E.6.1

Wthin this register, I/O address of the EMunit is set by the
bits 3--0 of the EMJ port, while bits 7--4 are not used.

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Bit 3 I/ O Addr ess 3

s 1 s 1 3 1 3 D sabl e* s
AAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAL)

Note: *Di sable = Read/ Wite operation towards the
expansion nmenory is disabl ed.

<fig id=MvB\ 1200\ 1200E 9. Tl F>Page E-9



E.6.2

Bits 7-4 of this register shows the ID bits 3-0 of the
EMunit, and these ID codes are used to keep the
conpatibility with the up-revisioned EMJin the future.
The 1D of the current EMunit is 8H By bits 3-0 of this
register, 1/O port address set on witing is read.
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E. 7 EM CONFI GURATI ON REA STER - 1 (1 NDEX 51/61)
E 7.1
Bits 7-6 (Not used)
Bit 5 (Not used)
Bits 4-0 ..... Hard RAM bits 4-0
These are the bits used when expansi on nenmory is used
as the Hard RAM

The expansion nenory with the
foll owing capacity is used as the Hard RAM

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

oo B 3 Real menory capacity 2
ARAAAAAAAARAAAAARAAARAAARAAK 3
k538 2 s 20 S O the BM

1 3% 13 1 31 31 3 2 Myytes (128 pages) 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAASAAAAAAAAL)

These bits 4-0 are not used as hardware of the EM but as
software (RW SYS, BIC5). Fromthe hardware's point of view,



it can be seen as if sinply Read/ Wite possible register
exi sts.

E. 7.2 <Read>
The contents witten in the register can be read out.
<fig i d=MvB\ 1200\ 1200E_10. Tl F>Page E-10
TABLE E-3 Menory Address Bl ock

UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

3 3 BSL 3 3 3 3

3

s A s s s

3

SBLK® 3 3 3PACGE ENABLE 0 3PACE ENABLE 1 3PACE ENABLE 23 PAGE ENABLE
3 3

3NQ3 23 1 30 3 3 3 3

3 03 0% 0303 "DOOOO 3 T ¢4000 3 78000 3 * 000!

313 0° 0313 "D0OOO! 3 D4000' s 8000~ 3 * 00000
3

s 3 3 3 3 - DBFFF s ~ DIFFF 3 ~ CBFFF 3 ~
323 0% 1303 "D0OOO! 3 D4000! s °DBO0O' 3 * 00000
3

s 3 3 3 3 - DBFFF s ~ DIFFF % ~ DBFFF 3 ~

333 0% 1313 "D0OOO! 3 D4000! s °DBO0O' 3 * DODOO!
3
s 3 3 3 3 - DBFFF s ~ DIFFF % ~ DBFFF 3 ~

AA,
343 13 030 3 "E0000' 3 D4000! s °DBO0O' 3 * DODOO!
3

s 3 3 3 3 - E3FFF s ~ DIFFF 3 ~ DBFFF 3 ~

3 53 1% 0313 "EO000 3 T E4000' 3 " D8000' 3 " DQ000!

s 3 3 3 3 - E3FFF s ~ EIFFF 3  ~ DBFFF 3 ~




3 63 13 1303 "E0000' 3 " E4000' s “EB000" 3 * DODOO
3

s 3 3 3 3 - E3FFF s ~ EIFFF 3  ~ “EBFFF 3 ~
(DEFEE 3

AA,
373 13 1313 "E0000' 3 E4000' s “EB000" 3 * EQDOO
3

s 3 3 3 3 - E3FFF s ~ EIFFF 3  ~ EBFFF 3 ~
‘EFFFF 3

AAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAANAAAAAAAAAAAAAAN
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