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CHAPTER 1. OVERVIEW

I
PC-4741

4, Lift up the keyboard and unfasten the connector as illustration
shows, The disconnect the cable.

1. Scope

This manual is covered for PC4702, PC4721, PC4741 CPU and hard
disk drive.

For detalled information on other auxiliary equipment and options (list
following), please refer lo the separate service manuals provided for
each devices.

¢ CRT adaptor (CE-471A)
* MFD unit {CE-452F)

¢ EMS card (CE-471B)

* SIO card (CE-451B)

2. Service method

1) Cabinet Top Removal

1. Before disassembly, remove the AC adapior and the built-in

lead battery.
It the CRT board, the medem board, or the SIO board is
installed, locate the face plate screw fastened to the computer

and remove.

3. Lift up the cabinet top. This reveals the system board of the
computer.

Key Board Cable

Key
connector

5. First incline the cabinet top backward slowly about 30 degrees.
Then disconnect three cables. (the LCD signal cable, the LCD
backlight cable, and the LED cable.)

LCD Signal Cable
LED Cable

|.CD Backlight
Cable

2) LCD unitremoval
1. Remove the four screws which are fixing the tilt mechanism.
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2. Move a filt mechanism to the center with a screwdriver, and

remove it upwards.
Then remove the other tilt mechanism in the same manner.




PC—L74T
i G- Operdte the LGD reléase lever, unfiX the Upperdabinét and:the
LCD section, and separate.the upper cabmet from the LCD
section. STy
In this case, be carefui not-to damage two LCD cab[es
Installatlon '? :
Install the upper cabmet and the LGD sect:on by reversing the
-..dlsassembly procedure;
*When ihstalling the tilt mechamsm se fthe shaft horizontally in
paral[el to the angle bottom and insert info'the: LCD section.
2. Attach the upper and Iower cahlnets to the set.
3) LCD section ’
Disassembly
<Caution>

For disassembly of the LCD unit, be stire-1o follow the procedure
below. If not, the cabinet, miay be _damaged

1.
2. Separate the Liﬁﬁe‘rcabineffrpm the lower cabinet.

3. '

4. Remove the four rubber cushions fixed with duplex tape on the

Remove the keyboard. .

Remove the upper cabinet.

LCD section, and remove the four screws which were coverad
by the four rubber cushions.
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5. Remove the frontarid rear, cablnets of the‘ LCD ‘s‘éctron

6. Remove the fixiure whlch flxes the LCD sectlon and the body

7. Remove the reflection plate of the backlight.

8. Remove the fixing screws and the connectors of:the-illufiing-
tion control PWB and the backllght convertor PWB and

remove the PWB's, ~ @ ! S

Assembly

‘Assemb]e the LCD unlt by revers:ng 1he d:sassembly proce-
1
" dore,

Carefully check that there is no fingerprint on the LCD sédtion.
if there is, clean with a cloth and alcohol. The cloth must.be
fine and smooth, such as glass wiper c]oth .

2. Attach the upper cabinet to the set. :

3. Aftach the lower cabinet to the sel.

4. Attach the keyboard to the set.

5. HD INTERFACE AND HD DRIVE
The HD drive unit can be replaced only in whole unit, but natin
part. When they are diagnosed to be defective by thie diaghos-
tic program, replace the whole unit of them.

Cautions o

1. Although e CE-471A CRT adaptor board is an Optlon for the
PC-4700, it comes standard for the US version PC—47OO Fer
niore |nformat|on abnut the wiring schemiatics and parls layout,
référ to the CE-471A Service Mariual,

2. Cosmetic sheet _
Do not use the cosmetic sheet once removed. Be sure to use
the new one,

3. Deposit of a paint dust on the back of the cabinet may fall on

the PWB when the machine is disassembled and re-as-
sembled for servicing and it may thén cause a machine mal-
function. ‘To-aveid this, the maehine intérmal must be cleaned
whenever tiie machiie is disassembled.



CHAPTER 2. GENERAL

PC-4741

INFORMATION

1. General information

PC-4700 series are compact and lightweight laplop computers. They
pack the power and sophistication of desk-fop models into the laptop
size,

In order fo attain the high performancs, this computer accommodates
large and high contrast paper white LCD with the CCFT backiight,
3-1/2" floppy disk drive, 3-1/2" hard disk drive, and well-packed 78-
key full keyboard, The display provides clear text and graphics in 840
by 400 dots especially by supporting 4-shades of gray (ifling) and 8 x
16 dots (character box) characters.

Further, PC-4741 or PC-4721 incorporates a 40MB or 20MB hard
disk drive in its unit and accomplish battery operation. The full-size
step keyboard provides 79 keys, enhancing the ease of use with
separate function and cursor keys.

The main unit includes 180188 compatible CPU running at 10MHz,
socket for coprocessor, 640KB RAM standard expandable to 1.6MB,
a serial interface, a parallel printer interface, an external FDD inter-
face. The internal options include modem card with a serial interface
{for US/Canada only), color/monochrome GRT adaplor, and 1MB
EMS memory card. The external expansions include 5-1/4" 360KB
floppy disk drive unit.

The newly revised original BIOS assures the execution of numerous
applications with the combination of MS-DOS 3.3 operating sysiem.

PC-4700 series consists of the following 3 models:

*PC-4702: 640KB RAM; two 3-1/2" 1.44MB FDDs; display w/ back-
light; 79-key keyboard; serial interface; parallel interface;
external 5-1/4" FDD (360KB) interface; MS-DOS
3.30/GW-BASIC 3.22

*PC-4721: 640KB RAM; a 3-1/2" 1.44MB FDD; a 20MB HDD; dis-
play w/ backlight; 79-key keyboard; serial interface; paral-
lel interface; external 5-1/4" FDD (360KB) interface; MS-
DOS 3.30/GW-BASIC 3.22

*PC-4741: 640KB BAM: a 3-1/2" 1.44MB FDD; a 40ME HDD; dis-
play w/ backlight; 79-key keyboard; serial inferface; paral-
lel interface; external 5-1/4" FDD (360KB) interface; MS-
DOS 3.30GW-BASIC 3.22
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2, System Configuration

2-1. System block diagram

2-1-1. PC-4702
[~ MAIN UNIT—-— - —-
! MS-DOS 3.30/ U
| GW-BASIC 3.22 R T
. 180188 compatible
| CPU {10MHz)
!
% ROM (54KB)
LCD (640 X 400) T v
i Parallel I'F
H {Gentronles) 102 )
[ |vRAM (128KB) e ,
! <% Telephdne lids |
| --» R8-232C paripheral
CE-452F | s i e
el l 360KB FDD " Re-2aC peiigherdl
()——I FD IF || . N
i }-----> RS-232C perighgral
31/ f 1.44MB @ EI Color GRT
|  FDD
|
i
ot it
! ndisaies ¥y
R—— _gptions
AC adapter ggﬁfj‘m
2-1-2. PC-4721/4741 ‘
[~ TMAIN UNIT— - e e e e e 1
' i MS-DOS 2.30
l et —————— | GW-BASIC 3,22
180188 compatible i 18087-1 {10MHz) I
I CPU(i0MHz} | Coprosessor |  e--eeeeees :
RAEERRLLL s
| wemermeeeeeeed | tusDOS
| | 1 GW-BASIC
| ROM {64KB} Keyboard | Manual
; |
Cl 4
[ | Ram (aoks) |
I I
! Parallel I/F [ v Plt ;
arallel . Printer
! {Centronics} O—{I}"_ S -eTTn
| |VHAM (128KB)I |
i [USCanadaonly}

--= Telaphona line

_+CE-462M Modem?*

- -3 R3-232C peripharal

CE-452F | ;
5-1/4" | 360KB FDD 0 i-=-~+> RS-2520C paripharal
FD WF . - l
Serial IF
(;;32320) ----- > RS-232C paripheral
: G §
a1 | 1.a0me I_é—l ; 1 . ;
! Fop : pasbien
[ HD BIOS e e Mengchroma
i ROM (8KE) i CEMTIB 1 [MDA™--estieeees ’
i ' _EMS 4.0 card
i somBraoMeHop  UMB) i : :
with inlerface | Indicates
—_— -— - e — opticns
AC adapter Operation
manual




2-2. Spectification

2-2-1. Mainu
CPU :

Coprocessor

Memory

Display

Data storage :

PC-4741

External 5-1/4" FDD (380KB) x 1 port (D-SUB 25
pin, female connecter)

nii

: NEC V40 (180188 compatible)

CPU clock speed — 10MHz (7.16MHz when
coprocessor is installed.)

System speed — Standard/Slow selsctable on set-up
menu

Socket for i8087-1 {10MHz version)

NOTE: CPU clock speed is changed to 7.16MHz
automatically when coprocessor s installed.
When it is removed, CPU clock speed is
changed to 10MHz automatically.

: ROM - 64KB

including BIOS, set-up functions, CG, self check,
elc
512K bits EP-ROM (27C512 type) x 1 piece
ROM-8KB (HD version only)
including HD BIOS 64Kbits EP-ROM {27C84
ype) x 1 piece
RAM — 640KB standard
256K bits {84K x 4 bits} DRAM x 4 pieces
1Mbits (256K x 4 bits) DRAM x 4 pieces
without parity
expandable up to 1.8MB with the optional 1MB
EMS memory card (EMS 4.0)
VRAM — 128KB

1 TST (Triple Super Twisted nematic) LCD with one

CCFT (Cold Cathed Flouecent Tube) edgelight

Text — 80 char. x 25 lines, 8 x 16 dots char. Box

Graphics — 640 x 400 pixels, 4-shades of gray (tiling}

Aspect ratio — 1:1

Emulation — CGA/MDA/ATET 640 x 400 Graphics

LCD active area — 205(w) x 155(h) mm

LCD contrast and backlight brightness are adjus-

table by each volume

Not detachable

90 — 131 degrees tilt angle adjustment

CCFT backlight

— white color

- life: Approx. 10,000 hours (until luminescent
brighiness becomes half)

— can be replaced by service man {service parts)

PC-4702 — two side-mounted 3-1/2" 1.44MB FDD
Right side: A drive, Left side: B drive

PC-4721/4741 - one side-mounted 3-1/2" 1.44MB FDD

Keyboard

Interface-. -

onhe internal 3-1/2" 20MB/40MB HDD

Left side: HDD (C drive), Right side:

FDD (A drive)

HDD ~ average access time: 29 msec

power save management:

can be set "Time-Out*" on set-up menu

Always ON/2 minutes/5 minutes/0

minutes

%: spindle motor of HOD will be contral-
led by the value of "Time-Out"

: full-size 79-key step keyboard

separate cursor keys

10 programmable function keys

LEDs for Num Lock, Scroll Lock, and Caps Lock
Set-Up key for pop-up set-up menut

Cylindrical and thin keytop

With click mechanizm

Not detachable

: Serial {(RS8-232C).x 1 port (D-SUB @ pin, male con-

nector)
Parailel {Centronics) x 1 port (D-SUB 25 pin, female

connector)

11O slot

Power Supply :

Volume

Switch

: Sharp proprietary slot x 3

— 1 slot for color/monochrome CRT adaptor

- 1 slot for modem/SIO card {for US/Canada only}
or S0 card

The above cards are installed inte the same space.

So, only one card is available at the same time.

— 1 glot for TMB EMS 4.0 memeory card

Rechargeable lead battery
— low battery warning
low battery indicator
alarm
AGC adaptor
EA-452V
IN :  local voltage
ouT DC 9V, 2.5A
Dimension 115(w) x 67{d) x 55(h) mm
Welght Approx, 425g

: LCD contrast volume

Backlight brightness volume

: Power ON/OFF button (software switch)

4 dip switches

Dip Switch Label

Feature Initial setting

1

Alarm Control
{Low Battery/Shut off Alarm) ON
ON/OFF

2

Speaker Control ON
{without alarm) ON/OFF

3

System alf reset ON/OFF OFF

4

Speaker Volume LOW/HIGH OFF (HIGH)

Shut off alarm switch (alarm when upper cabinet is shut during power

on.)

LED indicator :

Other

Bimension

Weight

Software
Manual

Power (green); low battery (red);

PC-4702 — drive A (green); drive B (green})
PC-4721/4741 — floppy disk (green); hard disk
{green)

Caps Lock (green); Num Lock (green); Scroll Lock
{green)

: Carrying handle; speaker; display lock slide-switch x

2

: 11wy x 11.1(d) x 2.2(h} inch

280(w) x 282(d) x 58(h} mm
{high: cushion rubber on the bottom cabinet in-.
cluded, without cushion rubber; S7mm)

: PC-4702-3.8kg

PC-4721/4741 - 3.8kg

(with battery, without AC adapior)
battery: Approx. 830g

AC adaptor (EA-452V): Approx. 4259

: MS-DOS 3.30/GW-BASIC 3.22
: Operation Manual (MS-DOS/GW-BASIC quick refer-

ence included)
Optional MS-DOS and GW-BASIC manuals
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2-2:2.Qption: :
Internal Options: { AP
CE-471A color/monochrome CFlT adaptorr e
— color/monochrome 2, modes s.ug:uported= ,
-, color: CGA (640 %200 p:xels) O
monachrome: MDA (720 x 350- plxels) ;
-, color/monoghrome mode is selected by set-up functions.
- 2 character sets (CthCGZ) supported
CGi: general . .
cG2: Denmark/NonNay )
CG1/CGR is selected by shortipln swrtch on the card; ’
— dealer opticn : '

CE-451B SIO card ' ‘
- Serlal (RS-232C) x 1 port (D-SUB 25p ,male connector}
— dealer option ;
NOTE: Max. SIQ-2ports available when CE 451 B installed.
1. Standard SIO:(D-SUB 9pin, male connector)
2. -89, on:the optional CE- 4515 SIO card (D-SUB 25pin,
male, connector)

CE-47iBEMS memorycard . -
— 1MB EMS 4.0 memory.card and EMS 4,0 software
— with operation manual.
— dealer option "

CE-462M modam card-{for US/Canada only)
L mode/SI0 2 functions supported
mode: 300/1200/2400 BF'S Bell 103/21 2A; CCITT V.21, v22
and V.22 bis: .
Hayes compatible command set L
810: RS-232C x 1 port {D-8B-25 pin, male connector)
modem/SI0 function is selected by set-up functions
— . dealer option .
- w1th installation |nstructtons
NOTE" Max. SI0 2 ports availamé ‘Whef CE-482M s |nstalled
,.and-used as-a SIO. -
1. Standard SIO (D-SUB 9 pln male connector)
2. 810 on the optional CE-462M modem card
) (D-SUB 25 pin, male' connector)
External, optlons_ o
CE-452F 5-1/4" FDD unit {without SEEG)
~ -5-1/4" FDD (360KB) x 1
- ACpower
- wrth I/F cable
Manual
CE-470KE/FWIM/S keyiop kit =
— keytop (E: 18, F: 21, W: 19 M:18,8:24 pleces)
~ -togl-for pulllng up the key top
CE-470SE/F/G/I operatron manual
~ operalion manual for PC-4700 series -
(E: English, F: French, G: Gérman; I: Itahan)

NOTE: PG-4700 for SEEG doeen t molude the operatlon marnual.

i
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1 M H M river
| SLOT (A) | SLOT (B) ]
i CEATIA i GE-451B '1.8432 |
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iy dly | Bopini | CRAE sapin| M UART
! gl pin| =l inss2cs0a
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ADO~7 A LI | 7]
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HPD70208-10 C8) .
e mrerenan i Hard disk with
' p— F—
: E_._q M — H HD interface :
'Co?’?’gg:?sori‘_ LZ95H12
: 8071-1 | [Gate array) " -
................. . FDC
Video 179321
DRAM (Gate array) ey
. BIOS ROM [—|— {128KB) ¥ 16MHz =3
_ (64KB)  |—H ™ TcasesF
"2 27es1e e
paeneeeas Beevan 256HKhit X 4 I
4 HDBIOS : —
i ROM (BKB) ! MUX
i .e7Ce4
System [ || |
DRAM :' -
(G40KB) N
1Mbit X 4 1 ”
256Kbit X 4 Driver
“1
—— — ' T ¢
] O 3.5 inch
i 3.84MHz £ | -SystemiKey board floppy disk drive
. SLOT (G} | re ’ i gTC | 1.44MB
| cE-471B iy 1 Driver Dri
D_‘ i 32.768KHz T3 | Gontrofler tiver
- j e LUS7844P AMP
AC _______ - " a
adaplor {__25pin y ( 25pin )
VCo Printer I/F EX. 51147
D V&G LGD unit Floppy disk 360KB
VCRT
Power supply Keyboard SPEAKER 540 X 400
GND (*1) PC-4702 : 2 drives
12V PC-4721/4741 1 1 drives
-2y (*2) PC-4721/4741 oriy
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3-1. Memory and /O map PR - e M
= — .
3-1-1. Memory map for the PC-4700 system vasis LM CPOSGY ::f:c'; X1 Xt e |
.31818MHz X
03Co Grcui Xao| V4o -
FFFFFh :n_'__ — o e
ROM-BIOS 05C1 Y CPUGLK lcLkouT
Foncon " Lzesina | generston |o] SYSCLK
) : maximum 768KB
E"'FF_F“; N Fig. 3-2 Overall clock generate circuit
E0000h | - S o The frequency of the clock supplied from LZ85H12 X1 terminal to V40
oot P is determined according to the states of bit 3 {OSCSPD1) and bit 2
 masimum TME (OSCSPDO) of the 10 port (7BH) in LZa5H12 as shown below.
CoFFFh 7 6 5 4 3 2 1 0
HD ROM BICS ‘
caoson X! x| x|x x | x 10 7BH (RW)
BFFFFh ‘ : ' S
T L Rod _E__> 0568PD1  080sP00 | iraqiiency af X1
CGA Video Memary | : 16KBY, X . e | 14migtaMHz
B8OCOh : a. o« 1° 20MHz
System Rswd - . ) ; ; ] v
BOFFFh oA 'vlm T ﬁﬁury Asseriion of the RESET signal will reset OSCSPD [0..1]. IF 8087 is
B0A00h e Yl {1MB} not installed, ROM-BIOS sats OSCSPDJ,
When setting OSCSPDO, the shift to frequency of 10MHz is made
SFEFFh with no glitches, thus avoiding the need to reset the system.
3-3. Reset circuit
Standard . picic]
Main Memory  B40KB Di (Lussc;glz;} RESET (uPI‘JI;l?EOS) RESET LZ95H12
LZ83421
3 148 M=
ACL R23 RESET RES TCE58aF
20000h D—I_jvr Ut 32C50AY
CN7-28(34-pir slot)
CO000N CNa-49{CAT connactor)
CNS-1
[HDC connectar)
Fig. 3-1 Qverall memory map
3-1-2. IO/MAP Fig. 3-3 Reset coptrol circuit
Register - 10 Address. The SCM can be reset in one of the following two ways.
Emulated DMA Controller 00H..OFH 1. When VGG turns on, a high state of signal is sent to the line ACL
V40DMA Controller 10H..1FH of the SCM from the differentigtion circuitry composed of a
Intetrupt Controller 20H..3FH capacitor and resistor.
gﬁtem Timer gg:gz: 2. When the dip switch-1, located at the lower side of the machine,
. i set ON, it causes the ACL input high to reset the SCM. Operation
NMI Mask ‘ AQH..BFH starts when It turned off. .
Asynchronous Communication (Secondary) 2F8H..2FFH
Hard Disk 390H..323H With deprassion of the ON/OFF switch while the machine is off or a
Parallel Port 378H..37FH hardware reset is given (simultaneous depression of CTRL, ALT,
Paraliel Port ABCH..3BEH SETUP keys), VCC is turned active and RESET is forced high. The
VIDEO 1O 3B0H..38BH V40 synchronizes an asyne signal RESET with the internal clock and
VIDEO IO 3BFH sends it out as an active high signal. ‘
VIDEO 1O 3COH..3CFH The former (RESET) is sent to the V40, aiid the latter (RESET) to the
VIDECIO 3DOH..3DFH LZo5H12, LZ93J21, TC8566F, 82C50AV, 34-pin slot, CRT connector.
FLOPPY DISK IO . 3FOH..3F7H The RESET signal is inverted and sent to HDD connector.
Asynchronous Communication (Primary) 3F8H..3FFH

V40 System 10

3-2. Clock generator

FFFOH..FFFFH

The clock generator is included |nkl=295H12 and-connected with-two—- -

crystal oscillators of 14.31818MHz and 20MHz.

The two clocks pass ihrough the clock select circuitin L295H12 and
one of them is outputted from X1 terminal to V40 X1 terminal. The
details are shown in Fig. 3-2.

3-4. Interrupt control

Eight maskable interrupts and one non- maskable interrupt are
provided. ., .

« NMiis set hagh by the LZ95H12 when a specmc IO is accessed.

* Maskdble interrupt may be caused in ane of the following:

Number " Usage " QOriginating device
1 Keyboard LZasH12
Asgynchronous communication
3
{Secondary) INS82C50A
4 Asynchronous communication
{Primary)
5 Hard disk Hard disk controller
8 Floppy disk TC8566F
7 Parallel printer LZ93J21




3-5. Bus configuration
—J1heRPC.4700.syslemusssthe forrowingtwo.busss

3-6. Memory

PC-4741

1} CPU (AD} bus
2) System Data (SD) bus

3-6-1. Block diagram

The bus configuration {s shown in Figure 3-4. V4D ADO-AD7 >
h, 1Y 1N I,
o AR /__| b a /| SAISATE A ber 6aKX4X2chlp B4IKX4X2chip
\_’NZ)0~ADT A soosor ) o A —] s
Tsu——F TAS | TAS
] |> BAS  256KX4Xzchip RAS  256KX4X2chip
<] TAST fcas | TAS
LZg5H12 RAS0 RAST
Flg. 3-5 RAM section block diagram
—\ ROM
—/| (BIOS)
—"| DRAMS
I ] (Bd0K)
------- 8087
------- 2 {option)
Fig. 3-4 Bus configuration
3-6-2. LZ95H12 address assignment
RAS and CAS aro generated from LZ95H12. RASQ is set active if
RAS is even address or RAST active if RAS is odd address.
CAS signal is assigned to TAS0 ~ CAS4 as shown in Table 3-1.
Table 3-1
Input Cutput
A18 Al8 Al7 A16 AD REFRQ | BAS0 | RAST | TAS0 | CAST CAS? | CAS3 | CAS4 | ROMCE
X X X X X 0 0 0 1 1 1 1 1 1 REFRESH
1 1 1 1 X 1 1 1 1 1 1 1 1 0 FOOOOH~FFFFFH
0 0 0 X 0 1 0 1 0 1 1 1 1 1 00000H~1FFFFH even
0 0 0 X 1 1 1 0 0 1 1 1 1 1 (0000H~1FFFFH odd
Neither of A18 ~ A17 is X 0 1 0 1 1 ¢ 1 1 1 1 20000H~3FFFFH even
"o X 1 1 1 ] 1 0 1 1 1 1 20000H~3FFFFH odd
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3-6-3 Memory access timing CoEned] el
O Normal DRAM access

T T2 .
owour  \___/
OEWE T T T
30~40
CAS
 30~40
MA X)O( F!OWAddrass (.: Golumn Address X

I Fg 36 DFIAMaccess timing (normaf)
@ At DMA memory write

T3

T4 Ti T2 T™w T4
GLKOUT 7\ [\
BS \ I
a—
10~55 10~55
_ -
CAS -
10~20 30~50

Same as D for the timing of OF, WE, RAS, and MA.
Fig. 3-7 DRAM access timing (DMA memory write)
@ ROM access

T4 T2 T3 T4
ckout /[ \ I\
A16~A1S * Address X
ROMCE | [
10-50
10~20
ROMGE f
20~40 20~40
Fig. 3-8 ROM access timing
3-7. 8087 interface

The interface log of 8087 is storad in LZ95H12. The signal connaction
is shown in Fig. 3-9.

ADG~ADT [ ADO~AD?
AB~A19 | ] ’ i_H As~A19
?321 ?Ssoz BS0~BS2
CLKOUT CPUGLK
POLL  RAESOUT RESET
HLDAK———| | = —— HLDAK :
HLDRQ ==t [ o ==+ HLDRG RoYe7 —
) RO/GT0 T [<—{FO/GT0  INTa7{e—
T IR Y] - — H ——{nmi e
P L i __ LZo5H1Z
—BUSY. " A8~Aig :
i R SU—SE . i
j 480~082-- - GLK
RESET f¢—
INT
sogy  FEADY

Fig. 3-9 8087 interface signal connection

3-8. READY control circuit 701 n T L uen
The signal READY:. (F{DYV40) for V40 s controlled by L295H12
LZ95H12 and LZ95J21 control EXTM, EXTIO, SLOCYC, and READY
signals for the devices accessed. LZ25H12 determlnes the bus cycle
according to these signals, to control HDW40 The bigck: dlagram is
shown in Fig. 3-10. e

Tt O B PRI E

. %\
ADO-ADT. . 3. .. SD0~SD7
~ T 7
AB~AZ0 : ; SAQ~SA1S ‘
vag cofc e f _LZQSIj12 XL o | o
Control signals o EXTIO )
S SR SLocYe
" “Hmf'wu . FEADY.
T

Fig. 3-1 0 Overall ready control sagnals

3-9. DMA contral

Although the V40 has four-DMA channels, two ¢hannels are used.
DRQ2 and DACKE are used fér controlling the floppy.

DRQ2 .
DACKZ
Vad P DATA BUS N TC8566F
(uPD702086G) K {} 1 (FDG)
Mermory

Fig. 3-11 Overall BMA control gignals

When the V40 staris to DMA after seting the TC8566F register, the
TC8566F sets DRQ2 high. After the V40 receives this signal, DACKZ
is set low to perform DMA transfer botween the TC8566F and the
mermory.

DRQ3 and DACKS are used for controliing the hard disk. DRQ3 is
supplied from the LSl in the hard disk controller. When DRQS3 be-
comes high, V40 makes DACKS low to perform DMA transfer be-
tween with the controlier.

3-10. Bus cycle generator (including LZ95H12)

3-10-1. General

The LZ85H12 bus cycle generator produces t the SYSCLK, ALE, 8TC,
SMRD, SMWR, SIORD and SIOWR mgnats It mterprets the HEADY
signal and dnves the RDYV40" mgnal to conirol the number of wait
states. The LZ95H12 detarmiings tha’spéed of tha devicas inveliéd in
the transfer. Devices.are grouped intothres spead categories:

1. fast AD bus devices;
2. fast 8D bus devices; and
3. slow SD bus devices.

East. AD. devices are the. V40, the 8087, the LZ95H12, the system
ROM, the system DRAM. Fast SD bus devices are those devices

. Which ara gantrolled by the LZ93J21: for which the SLOCYC signal is

not asserled Thls mgnal is gampled at the start of first T-cycle follow-

7. 16MIjiz this occurs at the start of 73 At 10 MHz this occurs at the
start of thefirst TW. All other devices are stow SD bus devices.

_There are three speéds of non-refresh’cycies: fast, medium and low.

Fast speed cycle gxecute with no wait states except for 10, NMI

- Trapping cycles; which take nine T—cyc[es Medium speed cycles may

- also-insert wait states in response to & reset- READY signal. A special

=10~

extended medium speed cycle that drives SYSCLK from CPUCLK is
also implemented. At 7.16 MHz, the minimum madium speed cycle
takes § T-cycles. At 10 MHz, the minimum medium speed cycle takes
6 T-cycles. Medium and slow speed cycles have the same timing until
SLOGCYC is sampled.



if the CTPUSPD (IO7BH bit 1) bit is set, the bus cycle generator will
only generate slow speed memory cycles. This is done to accom-

I
PC—4741

be reset during all TW's except the first TW and last TW, SMWH is
set during the rest of the cycle. For refresh and DMA memory read

~ “modafe programs using soffware Himing Joops. Assertion of the

RESET signal will reset CPUSPE. If CPUSED s reset, then speed of
the cycle is dependent on the slowest device involved. If the slowest
device is a fast AD bus device then a fast speed cycle is generated. If
the slowest device is a fast SD bus devige, then a medium speed
cycle is generated. Otherwise, a slow speed cycle is generated.
When "speed: slow" is gselacted in the sst up menu, TPUSPD = 1
{High)

There are two speeds for refrash cycle-fast and stow. If the EXTREF
(IO7BH bit 6) bit is set, the bus cycle generator will generate a slow
speed cycle. Thus DRAM on the SD bus may ba refreshed. If EX-
TREF and CPUSPD are reset, then the bus cycle generator will
generate a fast speed cycle. Thus any DRAM on the SD bus must
provide its own refresh. Resetting EXTREF may result in as much as
a 5% increass in system throughput. Assertion of the RESET signal
will reset EXTREF. When the optional EMS card (CE-453B) is in-
stalled, EXTREF = 1 (High).

7 6 5 4 3 2 1 0
‘ i ‘ IO7BH (RIW)

T CPUSFD
EXTREF

3-10-2. SYSCLK Generation

For 7.18 MHz cycles, CLKOUT drives SYSCLK.

For 10 MHz fast speed cyeles, SYSCLK is set during T2 and is reset
during the rest of the cycle. For 10 MHz medium speed cycles,
SYSCLK is set during T2, the first TW and T4 and is reset during the
rest of the cycle. For 10 MHz exiended medium speed cycles,
SYSCLK is set during T2 and driven by CPUCLK for the rest of the
cycle. For 10 MHz slow speed cycles, SYSCLK is set during T2,
during the odd TW's and during T4 and is reset during the rest of the
cycle. There are always an even number of TW's in a 10 MHz slow
speed cydle. For 10 MHz cycles, SYSCLK is always reset duting Tl's
and interrupt acknowledge cycles.

3-10-3. SWRD, SMWR, SIORD and SIOWR
Generation

SMAD and SMWR are not asserted during non-refresh cycles that
access fast AD bus memory devices. SIORD and SIOWR are not
asserted during non-refresh cycles that access LZ95H12 internal 10
devices or V40 internal private 10 devices. STORD and SIOWR are
‘asserted during accesses to emulated MDA/CGA 10 addresses.
SMRD and SIOWR are not asserted during fast refresh cycles.

For 7.16 MHz cycles, the SMRD and SIORD signals may be reset
during T2, T3 and TW. These signals are set during the rest of the
cycle. The same is true for SMWR and SIOWR during non-rsfresh,
non-DMA cycles. For DMA memory write cycles, the SMWR signal
may be reset during T3 and TW, SIOWR is sat during the rest of the
cycle. For refresh and DMA memory read cycles, the STOWR signal
may be reset during T3 and TW. SIOWR is set during the rest of the
cycle.

For 10 MMz fast speed cycles, the SMRD, SMWR, SIORD and
SIOWR signals are set during the cycie. For 10 MHz medium speed
cycles, the SMRAD and SIORD signals may be reset during T3 and
TW. They are set during the rest of the cycle. The same is true for
SMWR and STOWR during non-refresh, non-DMA cycles. For DMA
memory write cycles, the SMWR signal may be reset during all TW's
except the first half of the first TW SMWH is set during the rest of the
cycle. For refresh and DMA memory read cycles, the SIOWH signal
may be reset during all TW's except the first half of the first TW.
BTOWR is set during the rest of the cycle. For 10 MHz slow speed

* cyclas, the SMRD and STORD signals may be reset during T3 and all

TW's except the fast TW. They are set during the rest of the cycle.
The same is true for SMWR and STOWR during non-refresh, non-
DMA cycles. For DMA memery write cycles, the SMWR signal may

-11-

cycles, e SIOW
first TW and last TW. SIOWR is set during the rest of the cycle.

3-10-4. READY Interpretation and RDYV40
Gieneration

During fast speed cycles RDYVA4D is set. RDYV40 Is set during T1
and TL.

For 7.16 MHz medium speed cycles, RDYVA40 Is reset during T2 and
then READY drives RDYV40 during the rest of the cycle. For 7.16
MHz slow epeed CPU/COP memory cycles, RDYV40 is raset during
T2 and T3 and then RDYV40 is driven by READY durlng the rest of
the cycle. For 7.16 MHz slow speed 10, refresh and DMA cyclss,
RDYV40 is reset during T2, T3 and the first two TW's and then
RDYV40 is driven by READY during the rest of the cycle.

For 10 MHz medium speed cycles, RDYV40 is reset during T2 and
T3 and then RDYV40 is driven by READY during the rest of the cycle.
For 10 MHz slow speed CPU/COP mamaory cycles, RDYV4D is reset
during T2, T3 and the first two TW's. READY is sampled at the start
and the end of the odd TW's starting with the first TW. If READY Is
reset for sither sample, then RDYV40 remains resst for two more
T-cycles and READY is again sampled. f READY is set for both
samples, then RDYVA40 remains reset for two more T-cycles and is
then set for the rest of the cycle. For 10 MHz slow speed CPU/COP
10, refresh and DMA cycles, RDYV40 is reset during T2, T3 and the
first four TW's. READY is sampled at the start and the end of the odd
TW's starting with the third TW. If READY is reset for either sample,
then RDYV40 remains reset for two more T-cycles and READY is
again sampled. If READY is set for both samples, then RDYV40
remains resst for two more T-cycles and is then set for the rest of the
cycle.

3-10-5. STC Generation

During fast speed cycles, STC is reset.

For 7.16 MHz medium and slow speed cycles, STC is driven by the
inverted value of TC.

For 10 MHz medium speed cycles, STC is set during the second and
subsequent TW's and during T4 while TC is reset. For 10 MHz slow
speed cycles, STC is set during the third and subsequent TW's and
during T4 while TC is reset. STC Is reset during the rest of the cycle.

R signal may be reset aming ai- TW's except e
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3-10-6. Timing chart ;0 7

@7.16-MHzMEDIUM cydls’ o
CPUBLK Sl T
e SYSOLK- T : o
SMHDSIORD‘ — T ; : :
S_MWFL s_low“n CPU CYCLES = f
" - ‘SMWR SIOWR-DMA CYCLES :
; U .n-I.IJS-SEGT-‘I('JP.I !
STC : - b - REPEATEDWHILE " |-
i H SVLD IS HIGH AT [
H FALLIMGEDGES
E 1CF OPUCLK.

DRIVEN BY LZ98H12 .

RDYV40,

PRIVEN BY READY

@ 7.16 MHz SLOW cycle (CPU-MEMORY cycle)
' T

| READY=1
SLOCLY=0

T4

N N

CPUCLK

1

SVLD

S R N

SYSCLK

ALE

St b THIS SECTION,
|} REPEATED WHILE

SMWR SIOWE-DMA CYCLES I . i

- T SVLD ISHIGH AT - -;
A Yo b EALLIMG EDGES”
T H t ORGPUBLK |

RDYV40

DRIVEN BY FlEADY

READY=1 -
SLOCLY=0

-{2-

............................................ draante



PC-4741
@ 7.16 MHz SLOW cycle (10, DMA, REFRESH cycls)
T4 T2 T3 TW w W TW T4
CPUCLK \ :
svip —— , ,
SYSCLK ; ; :
ALE ; i H
SMRD SIORD
SWWH SIOWR-CPL CYCLES 5 __ 5 :
SMWR SIOWR-DMA AND REFRESH CYCLES ; ;
i N
8TC : i ! REPEATED WHILE | e
i H P SVLD IS HIGH AT
! ! FALLIMG EDGES |
! ! OF CPUCLK
RDYV4D | EE— o DRYVENBY 22 | DRIVEN BY READY_ .
: READY=1
: SLOCYC=1
@ 10 MHz MEDIUM cycle
T T2 T8 T™wW W T4
CPUCLK l

SVLD —

SYSCLK i |

ALE ; —— —
SMRD SICRD [ :
SMWR SIOWR-CPU CYCLES : : :

SMWR SIOWR-DMA CYCLES

; :
; : THIS SEGTION : l
STC T T " REPEATED WHILE
: : | SVLDISHIGHAT 3
FALLIMG EOGES ]

| __OFGPUGIK
DRIVEN BY READ

S ) A ceeeennfirnne PRIVENBY LZOSHIZ b ol DRIVENBYREADY e
READY=1
SLOCYC=0
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& 10 MHz Extended MEDIUM cycle

T e T T2
P L] ] |
CPUCLK..== m— Syt Fis St
SMRDSIORD ~— ~ I T ! ,Lumwm o
SMWE SIOWR-CPU CYGLES - :
’ L ek s e : PRSI EN
SMWR SIOWR-CPlJCYCLES ™"~ - e S
RDYV4O ].........’Df[l‘_‘\_fﬁ_u BYLZesHI2, | ... G DRIVEN BY READY,

® 10 MHz SLOW cycle (CPU-MEMORY cycle)

Tt T2

READY=1

1 8 LOCIEYC=0

T3 T™W ™ ™ T™W T4

CPUGLK -

SVLD

SYSCLK

ALE

SMRD SMWR-GPU CYCLES

RDYV40

REDY SAMPLE #2
"THIS SECTION REFEATED IF |
\ EITHERREADY SAMPLE=0 ! TRl ST
SLOCYC=1
READY SAMPLE #1
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PC4741
@ 10 MHz SLOW cycle (10, DMA, REFRESH cycle)
TN T T T T T W ™ ™w ™ ™ W T3
GPUCLK_J—m ] | | L !J | | |: [ 1T 1
o | ] |

'
i
q
i

SYSCLK I I | e

‘ M '
‘ i i
‘ . ’
H H »

ALE i

SMRD SIORD : i ; ! |
SMWR STOWR-CPU CYCLE ' '

SNWHR STOWR-DMA AND REFRESH GYCLES ; —
STC . ? : L
RDYV40 ] E ! READY SAMPLE#2|

3" THIS SECTION REFEATED I |
i EITHER READY SAMPLE=0
READY SAMPLE#1

3~11, Printer interface

Fig. 3-12 shows a functional block diagram of the printer interface
cireuit. This circuit consists of the print data register, printer status

port and printer control register. Vot

25-pin D-shell
conector

The print data register, which is assigned at the IfO address 378H or i
3BCH, storss data to be sent to the printer. The contents of this :
register can be read by the CPU at the /O address 378H or 3BCH via ; !
the buffer. 800 | e o T |> o [>efetsl parooam
The printer status port reads status information sent from the printer. ol— k

This port is assigned at the I/O address 379H or 3BDH. : oK

The printer control register stores conirol codes to be sent fo the yrput bultar
printer. This register assigned at the IO address 37AH or 3BEH. Bit 4 : LI Pull up)

of this reglister determines whather the ACK signal from the printer A J veod)
makes enable or disable as the CPU intarrupt signal. When this bit is Hy @ c—-—-|q~—<—f— PE

inputOutput butfer Dala laich Qulpui butiar : Buller

HIGH, interruption is enabled. : o he—
H 5

The contents of this register can be read by the CPU at the /O i
address 37AH or 3BEH.

Assignment of the printer interface IO address to either 37XH or ~ | ¢ .
3BXH is depsndent on the state of PPSEL (parallel port select bit 4) : ° L~ {>°"‘"’ T
of the PC-4800 register CFR (Configuration Register) which is as- B
signed to the /O address 7FH. If PPSEL is 0, the printer interface /O : oK

1 lnput

address s assigned to 3BXH. if PPSEL Is 1, the address Is assigned ' bufler  Decoder

|_ Conirol lalch Cutput buler | Rutier
.
.

lo

E

8AD~
It is possible to disable the standard printer adaptor by resetting PPS sats ;| _I>J
{bit 1) of the PCR (Planar Control Register) /O address 65H which Is WA
normally set on. '[

Table 3-2 shows the printer O address definition.
Fig. 3-13 shows the printer timing chart.

1o 37XH. :
N

: ;

— ' M
. e e . - e . - - S e NGIDA L L

PG4700 private reglstars {@eis amay) |

Fig. 3-12 Function block diagram
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DATA

\, — Approx.8us
Approx.7us
0.5us(MIN)

Fig. 3-13 Timing chart

Bit Descnptlcn

i/O Address Write

s ate s Héaﬂ/ PP SR — rvaa——

B T RWCT S
o1 Enables thestandard: priniter
adaptor {normally set 1).

1" PPSEL (Parallel Port Select)

*| -0: -Printar-adaptor-/C address
is assigned o 36XH.

1:- Printer adaptor /O address
is agsigned to 37XH.

FFH AW

s

Print data 0 (LSB)
Printdatad .. .
Print data2 _

PPSEL RW
3BCH [

Printdata 3

Print data 4

378H i Print data 5

Print data &
Print data 7 (MSB)

PPSEL| R
38DH 0

Not used (0 read)
Mot used (0 read)

Oor1read
ERROR read
SELECT read
| PEread
ACK read
BUSY read
STROBE written
AUTOFD written
TNIT written
SEL writien
JIRGENA, 1: Enables interrupt
request.
5 ) Notused (0 read)
6 | Notused (0 read)
7 . | Notused (0 read)

379H | 1

% PPSEL| RAW
3BEH | ©

pljpa]jol~N|joloalalwin|2lo|Njo|jals|wip=lc

AR | ]

RG34

8D-807 <H——— >Ino~D7
SAo~5A2|i:|>I AQ~A2

CSCOMB—— i3

82C50AV VGG
. DS14C89A

$.pin cannector

Fig. 3-14 Serial interface circuit

The serial interface circuit consists of transmittar DS14C88, receivers
DS14C89A and the UART (INS82CE0A). The convert TTL compatible
signals sent from the UART to ~12V to +12V signals conforming fo
the EIA standard, and output them via the RS-232 connector. The
convart the EIA lavel reception signal to the TTL lavel and send it to
the UART. The functional configuration of the UART is programmed
by software via the data bus.

The UART performs a serial-fo-parallel canversmn of data characters
racewed from a penpheral devrce ora MODEM and d performs a
paral[el-to—senal ‘convérsion of data d1aracters recewed from the
CPU. The CPU can read the complete status of the UART dny time
during the functional operation.: Status. information. includes the type
and condition of the. fransfer operations performed by the UART, and
provides error conditions {parity, overrun; framing, or braak interrupt).

The UART includes a programmable baud rate generator. Also the
UART has:a complete - modem control capability and a processor-in-
terrupt system that minimizes the: computlng time for handlmg the

: communlcatlons link.

When the GPU assngns one of lhe address 3F8H through 3FFI-{ or
2F8H throu 2FFH as an /0 address, the:HIGH level CSCOMB signal
sent from the’ VG301 A (Gate ‘Array) [s. emitted: to the UART.: The
UART therr selects the internal registar 1o be ZORC connected fo-the
data bus according to the state of the DLAB (Divisor Letch Access
B:t) The DLAB is kit 7 of the line cotrol registar. Table. lists the state
of regrsters indicates at each 1O address and the table lists The bit
assrgnment of each reg:ster

Table 32 1/O address definition

-1 2. Serial interface

As a standard, tha PG-4700 has a serial interface whiich is assrgned
at the /O address 3F8H through 3FFH or 2F8H through 2FFH.

Assignment of the serial interface /O address to 3FXH or 2FXH is
determinad by the SCM (LU57832) output signal COM'UZ When
COM1/Z is at a low, the serial interface /O address is assigned fo
3FXH. If high, the address is assigned to 2FXH.

W ) m A_U. STORD | STOWR| - DLAB

o Address, | o S Y I S R
"3F8Hoer2FBH | L | L)L | L || H {.. X | Receivehuifer register
argHor2r8H (LI LI L H L X { Transmitholding registar .
3FgHor2FgH tL|L(L|.% [ .% | 1, |DivisorlaichlLsB,
3F9Hor2FOH | L | L{H| % | % .| 1. ) Divisorlatch LB
3F9Hor2FSH L)L) H] * * 0 | Interrupt enable register
3FAHor2FAH (L[ H{ L[ #*. % .| X |nterruptidentification registar
SFBHor2rBH (L |W[H| % | # | X |Linecontiolregister
SFCHOr2FCH JH|L | L} * # | X |Modem control ragister
3FDHor2FDH |HiLI!/H| #* * X | Line status register
JFEHor2FEH |H|H| L| * * X [ Madem staius register

*: SIORD becomes LOW at read operation
SIOWR becomes LOW at write oparation
X: Not applicable.
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The SCM has a 32.768KHz crystal oscillator for the timar clock be-
sides the program executing oscillator, and divided to cause an inter-

IfC Address | Bit Description
— 1~8F8H-or2FoH-+—0—--H:-Enable-dale
Interrupt 1 | H: Enable TX holding register empty
enable interrupt
register 2 | H: Enable recsive line status interrupt
3 | H: Enable modem status interrupt
4-7| Always LOW
3FAHor 2FAH! 0 | H: Nointerrupt pending
Interrupt 1 Interrupt identification bit 0
identification| 2 | Interrupt identification bit 1
register 3-~71 Always LOW
3FBHor2FBH| 0 | Word [ength selectbitd
Line 1 Word length select bit 1
conirol 2 | Number of stop bit
register 3 | Parily enable
4 | Even parity select
5 | Stuck parity
6 | Setbreak
7 | Divisor latch access bit (DLAB)
3FCHor2FCH| 0 | Dataterminal ready (DTR)
Modem 1 Request 1o send (RTS)
control 2 | Quti
register 3 | Qutz
4 [ Loopback
5-7| Always LOW
3FDHor2FDH| 0 | Dataready (DR)
Line 1 Overrun error (OR)
status 2 | Parity error (PE)
register 3 Framing error (FE)
4 | Breakinterrupt (Bl
5 ] Transmit holding register empty (THRE)
8- | TX Shift empty (TSRE)
7 | Always LOW
3FEHor 2FEH| 0 Delta clear to send (DCTS)
Modem 1 Delta data set ready (DDSR)
status 2 | Trailing edge ring indicator (TERI)
register 3 | Delta data carrier detect (DDCD)
4 | Clearto send (CTS}
5 Data set ready (DSR})
6 | Ringindicator (RI)
7 | Delta carrier detect (DCD)

3-13. Speaker interface

A small, permanent magnet speaker is used in the sound system.

The speaker can be driven from one or two of sources.

It also can be driven by the SCM, CE-462M (modem).

* An LZ95H12 output bit

* A timer clock channel, output programmable within the function of
the V40 timer. The timer gate can also be controlled by the

LZ95H12 PPl output port.

vCce

Bit 1 of the port 1061H

V4D tout2

Pind1

{From MODE3M)
SSPKA— D

Fig. 3-15 Speaker controll circuit
3-14. RTC/CMOS RAM circuit

CPUHS
Va0 Databus | | zosH1z |, IPCO~8 s
{Gate array) |~ 7
- SCMHS {- -
LUS7844P
32.768KHz

Fig. 3-16 Overall RTC signals

0
IR
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rupt to the SCM itself at the given interval. Timer clock is counted T
this interrupt routine and stored in the internal RAM {C-MOS RAM).
This value can be read by the V40 via the LZ95H12 by means of
handshaking.

For setup data are contained in SCM internal RTC and others, they

can be read and written from V40 via LZ95H12 as handshaked with
SCM, similar as RTC.

3-15. FDD interface circuit

The FDD interface circult supports two floppy disk units at a maxi-
mum. Fig, 3-16 shows the block diagram. A TC8566F floppy disk
controller is used to interface the floppy disk units with the CPU.

<__8Do-7
¢__5AD~7 3

SAEN
e
5108
p——
SIOWR

FDC

FDC

(OPTION)

pRQ2

SDACKZ
TiC

s —
IEQE
RESET

NOTE: The 74HC157 is used to select between the built-in 3.5 inch
FDD and opfional 5.25 inch FDD for drive A in the set-up
menu.

Fig. 3-16 FDD interface block diagram

3-15-1. TC8566F floppy disk controller

The TC8566F floppy disk controller contains a VFO and peripheral
logic circuit on a single chip.

Two confrol registers, main status register, and data register are on
the chip. Table 3-3 shows the relalion between address line and
ragisters.

AEN| TS [ A7 A6 A A4 AR A2 Al AD Function
H{X|X X X X X X X X
X{H|X X X X X X X X
X X]JL X X X X X X X
X1 X[ X L X X X X X X |Nosslection
XXX X L X X X X X
XXX X X L X X X X
X XX X X X H X X X
L{L|H H H H L L L L .
LI TR A W " LT L a| ot
L{L|H H H H L L H L {Controlregister-0
LI{L|H H H H L L H H {Controlregister-1
L{L|H H H H L H L L |Mainstatus register
L{L|H H H H L H L H |Datregister
LI{LI{H H H H L H H L .
TTLTH % " B L "8 & H No selection

Table 3-3
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3-15=1-1. Control register-0 -

This an 8- blt wrlte only ragrster

D7

fiotor enable-3

Blt DR A ', : g
.posmon S:ymp!el e ,Nam‘? S ' Srgnlflcance ;
MEN3 Control bit to control thei ‘

- unit |

‘motor-in; the No 3 dnve'-

D&

MEN2

Motor enable-2

1 units

Gontrol b:t 8 oontrol the |

motor in the No 2 dr:ve

o MENZ |.

Motor enable-1 o

Gontrel ;bit 1o control the i
.+ .| 'motor.in- the_Na. 1 drwe“
| unit, :

D4

MENO |

Motor snable-0

Control Ert o control 1he
motor in the No 0 drive
unit;

D3

["ENID

“EnableINT &

DMA reguest

Used to set INTRQ and
DRQ2 into effect. When
this bit is 'at a low. INTRGQ
and DRQ2 stay inactive,

D2

NotFDC reset

Used to reset the internal
FDGC. When this bit is 0,

1 the FDC block isireset.

D1

DSB

Drive sglect B

Do

DSA

Drive select A

Used to select FDC.

Tha following is selected
- with DSB and DSA.

(0, O}: No. 0 drivé unit

(0, 1): No. 1 drive unit

(1, 0): No. 2 drive unit

(1, 1): No. 3 drive unit

But, it CDS is I6w, those
bits are not in ‘effact and
bits are ri6t in effect and

the internal FDC select sig- |

nal becomes effective. All
bits ‘will tig cleared when
RESET is det hlgh

oE

All bns will be. c!eared when RESET is set I'ugh

Table 3-4

3-15-1-2; Control register-1
This an 8-bit write anly register.

Bit
_pasition

Symbol

Name

Sigriificance

D3

c3

. Gontrol-5

D4

C4

Control-4

These - bits  are dpen to
user. Bit state appears on
C5and C4."

l§- C4 is connected with
MIN, for instance, the mini-
floppy. disk - e¢an. he
changed io the standard
floppy- -disk - by -means of
software. :

D2 -

-SBM:

: Standby mode

This kit indicates standby ;

made.

' WStandby mode would not

occur when this Bitis at 0.

Do

FDCTC|

FDG terminal
counter

Used fo control- the ‘FDG
| terminal count. When data

transfer is terminated in
the non-DMA mode, the
terminal count is sent fo
the intemal FDC block in
reference to this bit.

Table 3

All bits will be cleared when RESET is set hlgh 'For data bus, D7, D5
D3, D1, are kit enable signal for D8, D4; D2, and, DO, it Js possible’ to
change bit independently.. For ‘instancs, wrmng 03H changes only
FDCTG 161 without changmg the contents of €8, C4, and SBM,

3-15-2. lnterfacmg the FDC register wﬂh cPU”
Interfacmg the FDC register with CPU . ’ :

The FDC has two registers which can be accessed by the: "main
system processor. The one-is méin- tafus reglster and thé other is
data register, The malh statts reglster inidicates the FDC sfatus infor-
mation and can be accessed at ahy- time. The 8-bit datd: Fégiter
stores data, command; parameter and:FDD status. Data byte is
written in the data register-or read fromthe data register for program-
ming or to obtain the resulis after command execution. The main
status register is read only to facilltate data fransfer Between the FDC

"and the processor, The following shows the relation among the main

T

status register, data register, TOR, [OW, and.CS.
Gondltlon A7..A6_A5-A4—A2 1, AS—A‘]_O AEN =0

TS| Ao _ lEﬁTGW " Function
- Low | Low | Low. | Low. | Prohibited :
" Low Low Low High | Main status reglster read
"Low | Low | High | Low | Prohibited

Low | High | Low | Low’ | Profiibited

Low | High Low ‘|, High. | Data register read - .

Low | High [ High:| :Low . | Dataregister write

Table 3-6 ° '

Each main status register bit is defined as in Table 3-7.
The main status register bits, RQM and DIO, indicate whether the
data register is ready or which-direction data are on the data bus.

J L

Bt I s A e e B
s T )
FioR]

U u

[cfslec(afa

HE

[T %]

Fig. 317 MaJn status reglster tlmlng
A (DIO=low, ROM=high):
Data register is enabled to write by the- procassor
B (RQM=low}
Data register is not ready.
G (DI0=high, RQM=high)
Dala register is read by the. processor and a next data byte is already
on.
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Table 3-7. Main status register

The FDC may execute 15 different commands. Execution takes place
with a multiple byte transfer by the processer, and results affer com-
mand execution is indicates after multiple byte transfer o the proces-
sor. For multiple number of byles are transferred between the FDC
and the processor, it may be assumed to constitute the following
blocks.
Command phase:

The FDC receives from the processor information required for the

given operation.
Execution phase:

The FDC executes the given command.
Result phase:

After completion of the operation, the resull status information are

sent to the processor.
During execution of command phasa and result phase, the processor
needs to read the main status register befors the byte information is
written in the data register or read byte information from the data
register. In order to write command and parameter bytes in the FDC,
the main status register bit D7 must be high and bit D5 low. For
majority of commands requires a multiple bytes, the main status
register must be read bsfore transferring bytes to the FDC. Also, the
main status register bits D7 and D5 must be high before reading
bytes from the data register during execution of the result phase. For
the command phase and result phase, the main status register must
be read before transferring bytes to the FDG, but may not be required
necessarily for the execution phase. When the FDC Is in the non-
DMA mode, receive of data bytes (when the FDC is reading data
from the FDD), INT {INT=1) is caused. If TOR (TOR=0) is issued, it not

-19-

Bit — only send data on the data bus, INT may also be reset. Howaver, if
Pasition [ Symbol Name Significance _the processor may not be fast enough to handle the interrupt (within
D7 ROM | Request for Indicates that data are sent 13ps in the MFM mode}, the main staflis register is inferrogated. Tha
master to the processor from the bi_t D7 (RQM? funqtion as INT. [[1 l.he same manner, INT may be reset
data register, o it is ready with TOW while write command Is in execution.
fo recelve data from the INT is not issued while the execution phase is baing executed when
Processor. the FDC is in the DMA mode. The FDC issues DRQ (DMA request)
D& DIO | Datainputioutput | indicates data  transfer when data bytes are ready, to which the controller set DAT low (DMA
direction when transferring acknowledge) and FOR low to respond o it. DRQ is reset when DMA
data between the data acknowledge is set low for a read related command. For a write
register and the process related command, TOW functions the same as TOR. An interrupt is
or. A high on this line indi- request upon completion of the execution phase (TC received) which
cates that data are {rans- indicates the start of the result phase. Afier reading the first data byte
forred  from the dala in the result phase, INT is forced to reset. In the result phase, all data
register to the processor. byles shown in the command list must be read. For instance, in the
A low on this line indicates result phase of read data command, there are seven data bytes. In
that daia are transferred order to finish the read data command, these all seven data bytes
from the processor 1o the must be read. Otherwise, the FDC may not receive a new command.
data register. Ftc:r otht_arr comnéaﬂds, all data bytes must have been read in the result
- -~ ase. The FDC has five status registers. The above mentioned main
D5 NDM | Non-DMA made Edicatesé};?;ihe ZDG .’?hi.n gtatus register may be read at an? time by the procesor. Four result
bifcgr??)—e activ;ngnls.in thlz status registers (STO, 8T1, ST2, ST3) can be used only in the result
execution phase of the phase and can be read at the termination of command. Size of the
non-DMA mode. A low on resull status register depends on the command executed. Sequence
this line in dicate;s that the of data bytes sent tc.:o the FDC in the command phase and data bytes
execution phase has been r‘ead from the FDC in the result phase is as shown in the command
completed list. In other words, a command code must be first sent, to be fol-
— lowed by other bytas in the given order. So, nothing could be short for
D4 CB | FDC busy This bit is set when a read- the command phase and the result phasse. When the last data byte of
!mrte rela}ed command is the command phase is sent to the FDC, the execution phase takes
in execution or during ex- place automatically. Similarly, after reading the last data byte in the
ecution of command phase result phass, the command automatically terminates and the FDC
or result phase. becomes ready to accept a next command.
D3 D3B | FDD3 husy Indicates that the NO. 3
drive is in the seek mode. 3-16. Keyboard interface
D2 D2B | FDD2 busy Indicates that the NO. 2
drive is in the seek mode. ma KDATA KSTRO~10
™M DiB | FDD1 busy indicates that the NO. 1 , _DATABUS KCLK
drive is in the seek mode. Va0 e e scM
DO | DOB | FDDO busy indicates that the NO. 0 HSENTT
drive is in the seek mode.
Fig. 3-18 Overall key signals

The SCM issues stroba through KSTR0-10 at every 6ms to scan the
level on KSENO~7 io sense key depression. The code is sent to the
LZo5H12 on KDATA with a clock on KCLK. The following shows its
timing.

KDATA X——X
Kok TR b I

Adter receiving the code in the shift register, the LZ95H12 turns IRQ1
high with which the V40 read the data from the LZ95H12.
(2} Keyboard LEDs {CAPS LOCK, NUM LOCK, SCRL LOCK)

CPUHS o
DATA BUS LICPO~3. rver
V40 N L795H12 SCM LED1~3
SCMHS K20~22

Fig. 3-19 Keyboard LEDs
LED is aclivated after the SCM receives the command sent from the
V40 via the .Z95H12. Communication between the LZ95H12 and the
SCM is carried out by handshaking. The data are sent en four bidirec-
tional bus ICP0~-3. The signal CPUHS is used from the LZ35H12 for
handshake control and SCMHS from the SCM. The figure below

shows an example of data transfer.

CPUHS L
ICPO~3 B @ R
SCMHS ! \ !-.

SCMread SCM read
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-17-1 Ifo mapplng

The table below ‘shows the b’O addlress a53|gnmer|t of the MDA and

ATI' (CGA)
o .I=/0 A@riress a _ﬁ?g’ Bit | - Description
F7H - RW]|:0 ;ATT (CGA/W) : ’
v : ©of 12 ATT (GGA) Mcde 0 MDA
Mode ..... i
T [ 4 |'RWD (Heverse wdeo)
_ o 1: Reverse video enable
- 78H . [AMW | 4 | GURBLKD, 1 (Cursor Blink Rate
r 0, 1)
5 | 0:Steady . . 1:1/64 Sblink
.| 2:1/32 S blink _3:1/16 Sblink
.6 1 ATTBLKO, 1. (Atlnbute blink Réte . L
0,1) : ;
7 | 0:Steady . 1:1/64 S blink
o2 1/32 S blink  3: 1/18: S blink
Index Register | "W | 0 IDXo (Index Address §)
CBBAHATT=0)| - - | IDX1 {Index Addrass 1)
.3D4H (ATT=1)| . 2 | IDX2 (Index Address 2}
ol .8 | IDXS (Index Address 3)
4 | IDX4 (Index Address 4)
[ 5 | Notused
8- | Notused
N | 7 | Notused
Dala Register | W 0 | CSSLo (Cursor Start Scan Line Q)
3B5H (ATT=0) 1 | C88L1 (Curscr Start Scan Line 1)
3D5H (ATT=1) 2 | CSSL2 (Cursor Start Scan Line 2)
{Register 3 | C85L3 (Cursor Start Scan Line-3)
Address=0AH) 4 | CSSL4 (Curser Start Scan Line 4)
5 | CSSL5 (Cursor Start Scan Line 5)
6 | CSSL6 (Cursor Start Scan Line 6)
o 7 | Notused
Dala Register | W | 0 | CESLO {Cursor End Scan Line 0}
1 CESL1 (Cursor End Scan Line 1)
3BsH (ATT=0) 2 | CESL2 {Cursor End Scan Line 2)
AD5H (ATT=1) 3 | CESLA3(Cursor End Scan Line 3)
(Register ‘ 4 | CESL4 (Curser End Sean Line 4)
Address=0BH) 5 | CESLS (Cursor End Scan Line 5)
o & | CESLS (Cursor End Scan Line &)
7 | Notused
Data Register w 0 DSAS (Display Start Address 8)
3B5H (ATT=0) 1 DSA9 (Display Start Address 9)
3D5H (ATT=1) 2 | DSA10 (Display Start Address 10)
(Register -3 | DSA11 (Display Start Address 11}
Address=0CH) : 4 | DSA12 (Display Start Address 12}
- 5| DSA13 (Display Start Address 13)
6 | Notused
7 | Notused
Data Register | W | 0 | DSAQ (Display Start Address 0)
3B5H (ATT=0)| 1 DSA1 (Display Start Address 1)
3D5H (ATT=1) ‘2 | DSA2 (Display Start Address 2)
(Register 3 | DSA3 (Display Start Address 3)
Address=0DH) 4. | DSA4 (Display Start Address 4)
5 DSA5 {Display Start Address 5)
6 | DSAG (Display Start Address 8)
. 7 | DSA7 (Display Start Address 7)
| Data Register | RW | 0 | CSAS (Cursor Address 8)
.8B5H (ATT=0)| .| 1 | CSA@ (Cursor Address 9)

- 3D5H (ATT=1) 2 | C8A10 (Cursor Address 10)
(Register 3 | CSA11 (Cursor Address 11)
Addrass=0EH) 4 | CSA12 (Cursor Address 12)

5 | CSA13 (Cursor Address 13)
6 | Notused
7 | Notused
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1/C Addrass-

Read/

[ Write

oo
=~

. Description,.:

- Dala Register
3B5H (ATT=0)

(Register
Address=0FH)

RW |

| 3DSH (ATT=1)| ",

| CsA (Cursor Address 0)

CSA1 (Cursor Address 1)
CSA2 (Cursor Address 2)
CSA3 (Cursor Address 3)
CSA4 (Cursor Address 4)
CSAS (Curser Address 5)
CSAS (Cursor Address 6)
CSA7 (Cursor Address 7)

SBSH
(ATLO) |

b ON =l Ne o a0 i

Not used
Not used
Not used
0: Videc disabled, 1: Video enabled
Not used [
MSB of atiribute is 0 intensity,
1: blink

Not used

Not used

3D8H
(ATT=1)

[+ N

IR

w A

0: 40 x25 Alpha, 1: 80 x 25 Alpha
0: Character Mode,

1: Graphics Modsa

Not used

0: Video disabled,

1: Video enabled

Not used

MSE of attribute is 0: intensity,
1: blink

Not used

Not used

3B8H
(ATT=0)

Horizontal sync

Not used (0 read)
Not used (0 read)
Black/whi‘e video
Notused | read)
Not used (0 read)
Not used {0 read)
Not used {0 read)

. 3D8H
{ATT=1)

Display enable
Not used (0 read)
Not used (0 read)
Vertical sync .
Not used (1 read)
Not usad (1 read}
MNotused (1 read)
Not used (1 read)

3DEH

(ATT=1)

OO AN O|I~NNOAONLO|ND

N =

4
5
6

7

640-x 200 APA 0: two 16K alpha
pages, 1: one 32K alpha page
Not used

Not used

0: Select low page,

1: select high page

Not used

Not used

0: underline disabled,

1: underline enabled

3-17-2. VRAM mappmg
The LCD control circuit has four 256K-bit (64 X 4- bxt) DRAM . chips
which are used for VRAM, character generator table, and system
work aréa. A 4KB area is used as a VRAM (display buffer} in the
MDA mode, or 16KB iri the CGA mads, or 32KB in the ATT mode.
The ATT mode is an expanded version of the GGA mode which
supports 640 x 400 APA mode. ‘
The figure next shows the display buffer memory allocatlon in each

mode,

Not used S : -

The 4Kbytes moncchrome adapter dlsplay buffer is mlrrored mto
gight different address 4Kbytes address ranges: The 18Kbytes
graphies adapter dlsplay bufier is mirrored into two 16Kbytes addrass

ranges.
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Address __ MDA mode
BAODOH S _
) 80 X 26 text
GGA [ATT) made ATT mode
4 —A ™ 4 A Al
PAGE 0 PAGE 0
PAGE 0 PAGE 0
PAGE 1 PAGE 1
BB000H PAGE 2 PAGE 2
PAGE 1 PAGE 1
PAGE 3 PAGE 3
PAGE 4 PAGE 4
PAGE 2 PAGE 2
PAGE 5 PAGE 5
PAGE 6§ PAGE &
PAGE 3 PAGE 3
1 PAGET | 3 i PAGET | | Ty |
BCODOH 40X 25text B0 X 25text  Graphics PAGE 8
PAGE 4
PAGES |
PAGE 10
PAGE 5
PAGE 11 |
PAGE 12
PAGE B
PAGE 13
BFEFFH -
_______________ PAGE 14
----------------- PAGE 7
Tt | PAGE 15| 3
40X 25text BOX25text 540 X 400
Graphics
Fig. 3-20 Display buffer memory allocation
3-17-2-1. Text mode
* 80 x 25 fext (MDA) 2fala|s]s]z{a}--m- [75] 80
* B0 x 25 text (CGA/ATT) 159
*+ 40 x 25 text (CGA/ATT) e
The LCD control circuit supports the text 80 x 25 MDA alphanumeric
mode and 80 x 25/40 x 25 CGA/ATT alphanumeric mode. o i aat s 7 ;
BOODG ]
Every character to be displayed has one byte of character code with 0008 (22 : :
one byte of attribute. The atiribute has four funciions describad next. L s .~ s (R H S rose[zood]
BaFop | 1857 [19ee | 1998 | 2000
Background Foreground Display mode
R a B R G B Fig. 3-22 VRAM map in the 80 x 25 text mode (MDA)
0 o o 0 0 0 | Nondisplay [
o 0 0 0 0 1 | With underline
0 0 1 1 1 1 | Normal display
1 1 1 0 0 0 | Reverse display

BLIR|G[B|I |R

Character Code (Even Address)

Attribute Code (Odd Address)

Foreground

Intensity

Background

Fig. 3-21 Aftribute assignment

Blink
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V-RAM
BOOD0 o1 223[4 §6 7
BODOB B

BaD10

S

o=

FAGE 0

BSFE8 1098

BO000
BO00B
BO010

PAGE1

BaFsa

Fig. 3-22 V-RAM map in the

o )

e

BFF28

80 x

&

text mode (ATT)
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e 0 12 34587 e Q0000

R0008 ; : 3 ; Baosn 88888

Boa1g p—— — PAGE 0 @eeoo .....

Bareg | 1997 | 1998 ; 1999 | 2000 P

Bﬂ00n1234557 ty

B;uua 11234 b BeERY OOCO0C |-+

D | SO0

BeFea [1997 1208 [1989 [2o00 H ~ T Y ; Z'I' 3 = |5| 517|TE|7_5“3“ h 920Phaets — 1 Pixal = 2 bils = 2X 2 LCD Pixels

B4000 p ' E—— ‘ - LI :

auee LALLZZAZ22072 Pae=, (L] T P 160 ‘Fig. 8-26 V-RAM map in the 320 x 200 graphics mode
, i s P e H :

ceeon 77777220772 s | e B S B

onrog L2077 Poces QOO+ Q0

S ) e

arce
weecs L7707 eacer:

PAGEE:

T '
roron PZZ2Z22222072) Prces
coroa P20, vaces
o ZZZL277772) Pace s
:3:22 PAGE 11
eoves F2222507727) wace e
oeron L2222 #ace
secs Pace 14
:::?g: PAGE 15

b Fig. 3-24 V-RAM map in the 40 x 25 text made (ATT)
3-17-2-2. Graphics mode

= 320 200 graphics {(ATT)
* 640 x 200 graphics (ATT)
* 640 x 400 graphics (ATT)

The LCD circuit supports the 320 x 200 graphics mode, 640 x 200
graphics mode, and 64¢ x 400 graphic mode. b
And this circuit uses black for the foraground color and white for the
background color in both 640 x 200 and 640 x 400 graphics modes.
Each pixel in the 320 x 200 graphics mode is presented by a 2 x 2

block of LCD screen pixels.

V-RAM Daia (1 byis)

(7]6]5]4]s]2]1]o]
[ N

Fourth Display Pixel
Third Display Pixsl
Second Display Pixel

First Display Pixel

320 x 200 graphics mode

V-RAM Data {1 byte}

7]6l5][4]a]2]1]0]

[ l— First Display Pixel

Second Display Pixel
Third Display Pixel
Fourth Display Pixel
Fifth Display Pixel

Sixth Display Pixel

Seventh Display Pixel

Eighth Display Pixel

640 x 200, 640 x 400 graphics mode

" Fig. 3-25 Bit assignment

_.?_2_

S OOO BA0CD BADAF

. 88% BADSO EWQF
= 5O0-—

o 3 200Fixels H

e EbOOOO“‘l'"OOOOOC.) SBEFD BBE3F

. .! OOOOOO ------ O,OOO‘Q\‘

1 Fixel = 20its = 2X 2LCD Pixals

Fig. 3-27 V-RAM map in the 640 x 200 graphics mode

S————840Pyels —>= 1} Fuel = | bit w 1 LD Axel

Fig. 3-28 V-BAM map in the 640 x 400'gféphips Imode



CHAPTER 4. LCD UNIT
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For the scan start signal S has been transferred at the first line to
display the data by the combination of the LCD scan electrode and

4-1. Structure

A 840 x 400 full dot graphics display unit is employed for the LCD unit
which consists of a printed circuit board that contains the LCD panal
and its electronic circuits, an elactrically connected film carrier LS|
chip, and a mechanically held plastic chassis, and a bezal.

4-2, Operational theory

Cireuit block diagram and interface signals are shown in the figure
next.

LCPL0~3 O————] L.cbUo-LCDU3
LCDUD-3
GP i

&m Sl

1
S f I 1 i

5
H SEG drivers (Uppar) '
M

[————==640 X 400 LCD panaj=——

GCOM drivers

*M signal generation circuit

SEG drivers {Lower)

T

VCE e Bine votiage LCOLO~LEDLS

GND ©— ganaralion

VLED o—+ circull

Circuit block diagram
Interface signals

Pin NO. | Symbol Description Active signal lavel
1 S  |Scan start signal "H"
2 CP1 | Input data latch signal HoL
3 CP2 |Data input ¢lock signal H—=L
4 PVBKL |Back light power control signal | H (ON}), L (OFF}
5 GND |Ground —
6 Vien |Liquid crystal drive power (~) —
7 LCDUO |Display data signal (upper half) | H{ON}, L{OFF}
8 LCDU1 |” i
g LCDuz2 |” i
10 |LCDU3 [” ’
11 | LCDLD |Display data signal (lower halfy | H{ON), L(CFF)
12 | LCDL1 |7 i
13 | LCDL2 |” i
14 | LCDL3 |7 ”

The display screen of this unit is configured of 640 x 400 dots two
scraens, each sereen driven with 1/200 duty.

An B80-pin LSI is used for the LCD driver that consists of a shift
register, laich, and LCD drive circuit.

Data are inputted for each line (640 dois) of the screen. From the left
side of the screan, 4-bit parallel data are sent one at a time via the
shift register with the clock pulse CP2. When the 640 dots data have
been received for ane display line, the data are latched as a paralls!
data with respect lo the 640 signal electrodes at a high to low transi-
tion of the latch signal CP1 fo send the drive signal by the drive circuit
to the corresponding electrodes.

~93—

e sigrat-electrode-address-voltage:

While the first line data are being displayed, the second line display
data are received. Upon completing transfer of 640 data, it will then
be latch at a high to low fransition of CP1 to change it o display the
sacond line.

In this way, data input are repeated to the 200th line from top to
hottom using the multiplexed method. After completion of one scresn
(one frame), data are then received from the first line again. The scan
start signal S is the scan signal to drive horizontal electrede.

For it causes the liquid crystal elements to deterlorate because of
chemical reaction if DG voltage is added to the LCD panel, the drive
signal waveform must be inverted at every screen in order to avoid
generation of DC vollage. The circuit employed to do this is the async
M signal cireuit from which generated the drive waveform AC signal
M.

Because of the characteristics of the CMOS driver LS, power con-
sumption increases as CP2 clock frequency increases. Therefore, it
incorporates four shift registers to transfer the 4-bit parallel data via
these shift registers 10 decrease the CP2 clock data transfer speed. In
this circuit, a 4-hit display data (LCDUD ~ 3 for upper half screen and
LCELO ~ 3 for lower half screen) are supplied through the data input
lines.

To further abate the power consumption, it also has a data input bus
line system which comes operating only when appropriate data are
received.

The following shows the screens signal electrode data inputs vs.
driver L8| chip select signal.

The driver LSI of the left end screen is first elected. When the 80-dot
data (20CP2) has been supplied, the driver LS adjacent to right is
then selected. This continues until the data are sent to the driver LS|
at the screen right.

This process occurs simultaneously for signal electrode signal LSis of
both screens. In this manner, data of both screens are supplied via
4-bit bus line starting from the left end of the screen.

For the graphics display unit does not contain the refresh RAM, it
becomes necessary to input the data and timing pulse when the
screen is still.

The following shows the dot table of the display, data input timing
chart, and input signal timing.

1dot 2dat 3dot Gaodat
L L L L

wot4[ 1.1 T vea ey [T

2ot et | 2-2 | H

Sdot 4| 3 =1 ‘
:

200 =541 |

201 =640 |
I

; :

H 5

; ;

: §

M I

aveot ffweet | 400 « 640

NOTE : 1 and 2 indicate 1irst horizontal dot and second dol.
Display dot chart.
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' DUs_ :
" 240 - 636 (I
240 - 539

T

DUA
" plo

SR SRR S

N T 1))
""" B O )
{2639 ORI -
e ORI

Tl TT
{_2a0(1-640)

{_480:(1~640) {

DL2 241-2 J 2418 J
DL 2413 K a41-7 X
pio {480 640 YTUOMINR 247-2 Y 2ai-s ¥_ ' 241-640
‘£P2 X 640/4 pulses
- [ N I T I I
) DU0-~3 ) . T zau(1~840) 1 (1640 J__.
Reduced - ol . g .
DLO-3. N R I T " 480(1~840) T - (1-640) |
_ CP{ X 240-pulses

CP1 _—/___.,5

Data input timings

I

1r LWH o

CWH 1CWL

1512

18U

4

N_ _N_N_/\

VAN

TeR2 1521
cp2 _m j—\
tsu tH
buo-~3 —
DLO~3 (X:
CP2 X (64074} pulses
S
TFRM= 12.5~16.84ms
opi— N/ N

st thne's | 2nd santh

data line's line's

transfer data data

JMransfar transfer /_ L
Reduced S

CP1 X 240 pulses

.« VIH=0.8vDD

TR L R - - VIL=0.2VDD |
Interface {imings
Rated interface timings
. .ts ‘ -
Parameter Symbol v L'll'r:IP ™ Unit Data setup time tsy | 100 ns
= | z yT 694 e Data held tima th 60 ns
rame . ! m
eycls R Clock allowable imefrom CP2 L to | tsm 0 ng
Clock cycle Teez | 300 ns cp1 T
*H" level clock widih town | 125 ns Clock allowable time from CP1 4| 52 | © ns
"L" level clock width fowL | 125 ns toCP2 T
"H" lavel latch clock width fwn | 130 ns Clock rise and fall time i if 30 | ns

=24




CHAPTER 5. POWER SUPPLY CIRCUIT

.
PC—4741

(5) Output voltage

5-1. Block diagram
Fig. 5-1 shows the block diagram.
VA1 ﬁ l;

BATTERY
RECHARGE
CIRCUIT

O VAC
OVLB

[—CO VGG

aaic
DRIVING
CIRGUIT

w3y

VR2 VR3
{VCC) {VGG)

FUSE
H3A »—

[—O VCRT
|l—o vee

LO PYGRT

—O IPON

AC ADAPTOR
EA-452¢

BATTERY

-4

l—ov-s

—o vs12 (vaKkL}
—o vz
l—oviLen

INTER FACE & 10D
DRIVING CIRCUIT

Fig. 5-1 Block diagram

§-2. Electric characteristics

(1) Input voltage
This power supply unit could be operated by using one of the follow-
ing input voltage and the combination of them.

a. AC adaptor (CE-452V) 9.0V+0,5V 2.5A
b. Lead battery (UBATZ1003ACZZ)  5.0V-6.5V 4.2Ah

(2) Non-load current

Table 6-2 shows the input current from the battery connector wihen all
outputs are non-load with 6.3V input from battery connector without
using AC adaptor.

IPON CURRENT
Low less than B00pA -
High less than 200mA
Table 5-1
{3} Monitering output
The power supply unit outputs the following 2 monitering outputs.
a. VLB

The VLB tells the battery voltage to the system.
The output connect the hattery terminal through the diode.

b. VAC

The VAC tells whether the AC adaptor is connectad or not.

The output should be more than 6.5V while the AC adaptor 15 con-
nected.

(4) Battery voltage detection

When VLB voltage is changed according to the value in table 8-2
without connecting AC adaptor, the VGG output vollage satisfies the
value in the table 2.

{IPCN Is set to fow. VGG load is adjusted to TmA.)

VLB voltage (V) VGG voltage (V)
from G to 4.0 less than 0.3
from G to 5.1 4,75 -5.25

from 6.0 to 4.8 4,75 -5.25
from6.010 4.0 less than 0.3

Table 5-2

—95-

TFhe-pewear-supply-unit-could-supply-the-following cutputs by eitherthe..

inputs of AC adaptor or battery.
The converting efficiency should be more than 70% when using the
battery as the input.

a. VGG (+5V+0.25V)

The VGG output is always supplied to the logic ICs on the Main PCB.
b. VCC (+5V+0.25V)

The VCC output is supplied to the logic ICs en the Main PCB, LCD
unit, FDD unit, and HDD unit while the control signal IPON is high.

€. V12, VakL (+12V10.6Y)

The V412 and VekL output is supplled to the ICs and Inverter for
CCFT Backlight while the IPON is high.

d. V12 (—12V+1.0V)
The V-12 output is supplied to the ICs while the [PON is high.
e. V-5 (-5V10.25V)

The V-5 output is supplied to the optional MODEM unit while the
IPON is high.

f. VLCD (—24V11.2V)
The VLCD output is supplied to the LCD unit while the {IPON is high.

g. VCRT (+5V10.25V)
The VCRT output is supplied fo the eptional CRT adaptor while the
cantrol signals [PON and PVYCRT are high.

The following table is output characteristics of all outputs,

QUTPUT| GONDITION | VOLTAGE (V) |CURRENT (mA} |RIPPLE (mVp-p)
VGG 5.0£0.25 0.1~15 less than 100
IPON = High 5.040.25
VGG IPON=Low | less than 0.3 300 - 2800 less than 100
V12 IPON = High 12.0+0.6
Ve {PON = Low 0£0.3 0-270 less than 150
IPON = High =-12,0£1.0
V-2 IPON = Low 040.3 0~-20 less than 150
IPON =High | -5.0+0.25
V-5 IPON = Low 0+0.3 0~-20 less than 100
PVCRT =High | 5.020.25
VCRT PVCRT =Low | less than 0.3 0-~120 less than 100
{PON = High —24+1.2V
VLCD [PON = Low 0+0.3 -i0~—25 less than 200
Table 6-3
NOTES 1) The control signals are from the CMOS IC powered by

VGG, and the range of high is 4.0 to 5.25V, low is less
than 0.5V,

2) PVCRT = High means IPON = High too.

3) The currents of the VCC is the peak current.
ltis continuously supplied less than 1.6A.

(6) Input current of IPON, PVCRT, PVBKL
When IPON, PVCRT, is high level {(+4.0V} at on mode, the input
current of them satisfy the Table 6-4.

Input current
IPON less than TmA
PVCRT less than TmA

Table 5-4

5-3. Battery recharge circuit

When the AC adapter or Vex is supplied, if IPON is at low (the set is
OFF), the charging characteristic of the batiery is as shown in Fig.
6-2. To check the operation, provide a dummy resistor to the battery
connector and chack peints A ~ D in Fig. 6-2 and Table &-5.
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1.0
0.8
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o B "Tabie 5-5 Recharge circut test point, ‘ g
Point .| . Voltage = | . Current 1. . ...Remarks
TATTTT I 6ane0.05V L ‘IPON at low, control with VFl'l _
B | 7502V "7 | Voltage/current aré ¢hanged’ around this pomt
UG TN ek v " /| Clirrent reduces around this point. = - -
D 8.5+0.2V e Current is constant though voltage is vaned

Time: required for charging the battery;is. about 8 hours when the set
is OFF {IPON is at low), and 20 to 30 hours when 1he set is ON
(iPON is at hrgh)

SR

. S e r
s m T

5-4, Descrlptlon of black/whi |te IIqud
o erystal backhght inverter
s (type. IV1 81 06)

5-4-1 General S P

. This PWB-unit is employed 1o dnve the LCD backilght (ccld cathcde
. ray tube) which will be directly installed to the plasti¢ cabinet insida
the display. Three connectors are used for the /O and control srgnal
interfacing.

NOTES: 1. This unit drives thé entire backiight' circuit with thé

- pewer supply only; except that it is connected with an

_ axternal'VR and control lings.

. Slnce it is &an assembly unit, parts replacement and

repalr are hot allowed. in case it has fo be replaced with

- a-new--oneg; unfasten the- connectors: and remove
SCrews. o

...Pay attention 1o a high tension voltage:of 1000V on the

; setoridary side When. operatlifig. For wirés that are ex-
posed over and below the transformer, these must be
treated with care as it may | resultin wirg. breakage

-~ Sirce thls unlt is compact and Icw proﬁle the board
height'is low, Widih narrow, and long in the longitudinal
direction, it would be liable_to damage if subjected to
twisting. So, never drop or t\mst lt te avmd possrble
-damage: : . : .

542 Electrical characteristics
:{(1) Maximum allowable ratings

Parameter.” .| Syinbol Rating
| Input voltage |- Vin, 18V
Input power Pin 3.6W
Operating temperature ~Ta. - i R
Storagetemperatwre .| . Ts | ~ -20~75C .~
e D [ G L B0% with maximum wet
| Operating humidity = * = | RA: 1oy ity at 35°C
Tuowis T TabBleBsB o ol hL g

-26~

(2) Electr:ca! characterlstlcs _

Symhc[ ‘ N'o"n'linal

Note

Parameier
Input voltage Vin DC12V (9:0~16.0V)
inputcurrent | fin | 0.24A
No-load release voltage |~ Vs AC100Vrms | Lamp load
' Tube current L 5.0mA _ggﬂévr
| Oscillation frequency f 65kHz -
Chipping frequency fch 60kHz
Table5-7 -
The following circuit is used for intensity adjustment.
vR () _
© —1—2, |
(3) Connector pinlayout
[660] &
1 CN2
CN3 b GNT{ ()| -
@l ol
P [y Jis
.Fig.53.
_ PWB top view
(a) CN1 pm conflguratlcn L
Pin Nc Signal name | Symbol
' @ . GND. GND.
o N.C L
) “ouT- ouT
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{b) CN2 pin configuration Start Time (Power Up)x XX
Pin NG Cianal name Svimbol (0-3575 RPM) typical: 5 saconds maximum: 10
= = e ——seConds —
Y +8 supply +B (0 RPM - READY) typical: 7 seconds
@ N.C maximum: 15 seconds
@ GND. GND. Stop Time (Power Dowr} typlcal: 5 seconds
R maximum: 10 seconds
{c) CN3 pin cantiguration Start/stop cycles 20,000 min.
Pin No. Signal name Symbol Interleave i1
@ Intensity control VR VR * At nominal D.C. input valtages.
@ GND. GND, X% Average seek time is determined by dividing the total time
@ Conirol CONT required 1o seek between all possible ordered pairs of track
addresses, by the total number of these ordered pairs.
5-4-3. Circuit diagram X*%% Thess numbers assume spin recovery is not invoked. If spin
recovary is invoked, the max could be 40 sec. Briefly removing
. °'f o L n_o power can lead to spin recovery being invoked.
x |B| ek mLU—" ’ %m ‘
aho (3} > e
T R? 8 J oot CHY
e 8 cPaoas
g ! : - m A ! =
A ol I Bl = e o ] READ/WRITE
e | @ . o ‘ Interface Task File
| R T 2 Recording Methad 2 of 7 RLL code
@ e AL Recording Density (1D} 23,148 biis per inch
i -edepd Im 1— R2 Flux Density {ID} 15,432 flux reversals per inch
POWER REQUIREMENTS
Flg. 5-4 TYPICAL MAX
+5Y DG +5V DC
+10% POWER +10% POWER
R/W MODE 750ma | 3.8 W 789ma| 38 w
SEEKING MODE 500ma | 256 W | 52 ma| 259W
CHAPTER 6' HAHD DISK IDLE MODE 300 ma 1.5 W 388ma | 1.94W
STANDBY MODE 130ma | 0.65W 188 ma .94 W
SLEEP MODE 70ma | 04 W 120 ma BOW
CP4024 (ZOMB) SPIN-UP MODE 1.25 amp 8.25W 1.45 amp 7.25W
NOTES: 1) READ/WRITE mode occurs when data is being read
SPECIFICATICN SUMMARY from or written to the disk.
CAPACITY 21.8 Mbytes Formatted 2) SEEKING MODE oceurs while the actuator is In motion.

PHYSICAL CONFIGURATION

Head Type

Disk Type
Actuator Type
Number of Disks
Data Surfaces
Data Heads

Servo

Tracks per Surface
Track Density
Track Capacity Formatied
Bytes per Block
Blocks per Drive
Sectors per Track

PERFCRMANCE
Seek Times#

Average Latency
Rotation Speed {+ .1%)
Controller Cverhead

Composite
Plated Thin Film
Rotary Voice-Coil
1

2

2

Embedded

627

1150 TP!

17,408 Byltes
512

42,636

35 physical; 34 user

Track to Track: 8 ms
Average: 29 ms¥X
Maximum: 50 ms
10.3 ms

2813 RPM

ims

Data Transfer Rate (To/From Media) 1.125
Data Transfer Rate (To/From Buffer} 3.375

—97 -

3)

4

5

-~

8)

7)

IDLE MODE occurs when the drive is not reading, writ-
ing or seeking. The motor is up to speed and DRIVE
READY condition exists. Actuator s residing on last ac-
cessed track.

STANDBY MODE occurs when the motor is stopped,
actuator parked and all electronics except interface con-
trol is in sleep staie. STANDBY MODE will occur after a
programmable timeout since last host access occurs.
Drive ready and seek complete status exist. The drive
will leave STANDBY MODE upon receipt of a command
which requires disk access or upon receipt of a spin up
command.

SLEEP MODE occurs when the host issues the SLEEP
command to the drive. SLEEP MODE is the same as
STANDBY MODE except that interface control is also
powered down. To exit the SLEEP MODE, the Host
Reset line on the interface must be asserted. The SRST
bit in the Digital OQutput Register is useful for this pur-
pose,

Maximum noise allowed (DC to 1 MHZ, with equivalent
resistive load): +5V DC; 2%.

SPIN UP MODE current draw is for 5 seconds max.
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CP4044 (40MB) cPagss
SPECIFICATlON SUMMARY READ/WRITE .
CAPACITY. - Interface Task File

42.9 Mbytes Formatted

PHYSICAL: CONFIGUHATION

wiaa

Head Type MIG

Disk Type Plated Thin Film
Actuator Type -Rotafy Voice-Coil -
Numberof Disks ;.. oo o ooy s oL,
DataSurfacés: 2

Data Heads e R

Servo | ' _ ' Embedded

Tracks per Surface ST 04 .
Track Dens:ty . 1400 TPI -
Track Capacity Formatted 19,456 Bytes

Bytes per Black 512

Blocks per Brive 83,904

Sectors per Track 38 physical; 38 user
PERFORMANCE SR
Seek Thmesx . Track fo Track: 8 ms

Average: 29 msxx
L Maximum: 50 mis
Avdrage Latency .

10.3 ms
Rotation Speed (x .1%) 2904 RPM
Controller Overhead -1ms -

Data Transfer Rate (To/From Media) 1.25

Data Transfer Rate {To/From Buffer) 3.75

Start Tlme (Power. Up)xxx o )
(0-3575 RPM):. S typical: 5 seconds maximum: 10

seconds

typlcal 7 seconds |

{0 APM - READY)
R o maximum: 15 seconds

Stop T?me {Power Down) typical: 5 seconds

' maximum: 10 seconds
Start/stop cycles 20,000 min.
interleave 14

x At nominal D C |nput voltages

£% Average seek time is determmed by dlvrdmg the total time
required to seek between all possrbie ordered palre of tfrack
-addrésses; by the total humber of these crdered pairs.

¥%%- These numbers assume spr F'racovary 16 not invoked. If spin

_ recovery is Invoked, the max could be 40 sec. Briefly removing
“ power-can lead to spin recovery being invoked.

-8~

Flux Densrty {ID}

Recording Method
Recording Density(IDy

.. :20f 7 RLL code
32,729 bits per inch
21 819 flux reversals per mch )

POWER REQUIREMENTS o

Sess TYPIGAL  MAX
- +BV DG +5VDC |

0% POWER |- 10 | POWER
R/W MODE 750ma | 3.8 W.|).78¢ma | 3.9-W"
SEEKINGMODE | 500ma | 25 W | 52 ma| 259W
IDLE MODE 300ma | 1.5 W | .388ma| 1.94W
STANDBYMODE. | 130ma |- 0.65W | .188ma| -.94W
'SLEEP MODE - ‘70ma | 04 W | 420mal .60W
SPIN-UP MODE - | 1:25 amp _825W |1d45amp| 7.25W

NOTES: 1) READ/WRITE moade occurs when data is being read
from or written to the disk.

2) SEEKING MODE occurs while the actuator is in motion.

3) IDLE MODE occurs. when the drive is not reading, writ-
ing or seeking. The motor is up t6 speed and DRIVE
READY condition exists. Actuator is residing on last ac-
cessed track.

STANDBY MODE occurs when the motor is stopped,
actuator parked and all electronics except interface con-
trol is in sleep state. STANDBY MODE will occur after a
programmable timeout since last host access oceurs.
Drive ready and seek complete status exist. The drive
will leave STANDBY MODE upon receipt of a command
which requires disk access or upon receipt of a spin up
command.

SLEEF MODE occurs when the host issued the SLEEP
command fo the drive. SLEEP MODE is the same as
STANDBY MODE except that interface control is also
powered down. To exit the SLEEP MODE, the Host
Reset line on the imerface must be asserted.- The SFIST
bit in the Dlgltal Output Register is Useful for this pur-
posé.

8) Maximum noise allowed (DC to 1 MHZ, with equivalent
resistive load): +5V DG: 5%,

7) SPIN.UP MODE gurrent draw is for 5 seconds max.

8) The drive fias two. sets of jumpers E1, E2, E3, near the
interface connector of the drive and E1A; E2A, on the
same board edge of the drive about midway déwn.

E1 jumpered to E2 cornects -Host Active to an internal
port.
E2 to E3 jumpers -Host Active to 10 Channel Ready on
the SH260. .
E1A jumpered selects - Slave Present, -~ -
net jumpsted selects single drive only.
E2A jumpéred addresses drive as drive C.
not jumpered addresses drive as drive D, ‘

4

et

)
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4024 & 4044 PIN SIGNAL PIN SIGNAL
0= ~HOST BESET 02 — GND
OUTLINE DIMENSIONS 03 - +HOST DATA? 04 - +HOST DATA 8
Outline Dimensions + .010" 75" % 4.00" x 5.15" 05 — +HOSTDATA & 08 ~ +HOSTDATA 9
Weiaht : : 1 oo ’ y : 07 — +HOSTDATAS 08 - +HOST DATA 10
9 <1 poun 09 — +HOST DATA 4 10 — +HOST DATA 11
11 = +HOST DATA 3 12 — +HOST DATA 12
ENVIRONMENTAL CHARACTERISTICS 13 — +HOST DATA 2 14 — +HOST DATA 13
Temperalure 15 — +HOST DATA 1 16 — +HOST DATA 14
Operating 5'Cto55°C 17 — +HOST DATA D 18 = +HOST DATA 15
Non Operating -40'C 1o 60°C 19 — GND 20 - KEY
Thermal Gradient 20°C per hour maximum 21 — RESERVED/AEN 22 ~ GND
Humidity 23 — ~HOST IOW 24 — GND
o " o o densi 25 - —-HOST IOR 26 — GND
perating 8% to 80% non condensing 27 — RESERVED/DAK 28 — +HOST ALE
Non‘Operatlng 8‘%3 to 80% non cendensing 29 — RESERVED/DRQ 30 — GND
Mexdmum Wet Bulo 26°C 31 — +HOST IRQ14 32 — —HOST 1016
Altitude {ralative to sea level) 33 ~ +HOST ADDR 1 34 —~ -HOST PDIAG
Operating -200 to 10,000 feet a5 — +HOST ADDR 0 38 - +HOSTADDR 2
Non-operating (maximum} 40,600 feet 37 - -HOST GS0 38 — ~HOSTC81
39 — -HOST SLWACT 40 - GND
RELIABILITY AND M AINTENANCE 41 — 45V LOGIC 42 - +5V MOTOR (unregulated)
43 — GND 44 — -XT/AT

MTBF

MTTR

Preventative Maintenance
Component Design Life
Data Refiahility

20,000 hours (POHXx*%

10 minutes typical

None

5 years

<1 non recoverable error in 10*2
bits read

¥ xpopulation is minimum of 100 units

SHOCK AND VIBRATION

Shock (1/2 sine pulse)

vibration (swept sine, 1 octave per minute)
{Measured without shock isolation)

Non operating shock

Non operating vibration
562 HZ
63-500 HZ
Operating shock

Operating vibration

5-27 HZ
28-500 HZ

MAGNETIC FIELD

75G's 11 ms (without non
recoverable errors}

.020" double amplitude

4 G's 0-peak

5 @G's, 11 ms (without non
racoverable errors)

.010" double amplitude
5 G's D-peak (withoul non
recoverable errors)

The externally induced magnetic flux density may not exceed 6 gauss

as measured at the disk surface.

ACOUSTIC NOISE
40 dBA max. at 1 meter

PIN DESCRIPTIONS

The following table describes all of the pins on the Task File Interface.

-20~
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SIGNAL NAME |~ DR PIN R DESCHIPTION S DIEEE
+HOSTRESET =~ - o 01
GND L o7 | o
N T e e TR W
+HOST DATA.0-15- VG 03-181.. | used for reglster & ECC access. All 16 bits are usad for data transfers. These are tri- state I:ne
o T = 1| with 24 mA drive; capablhty For XT, only bits 0-7 are used
GND Dt 19 Groﬁnd between the drive and the Host S e, T T
KEY =g 20 /)
RESERVED 21, :
GND 22" ."-Ground between the drive and the tiost. - e =
—HOST oW : 23 +Write:strobe, therising edge of which clocks data irom the host data bus, HDO through H 15;
AT s | nto e register orihe data register of the dnve oo
GND 24- | Ground betwesitthe drive and thehiost, ™" B .
X - !.'Ftead strobe;” whlch when low enables data from a reglster or the data reglster of the dnve
-HOSTIOR, : 25  |.onio the host data bus, HDO through HD15 The rising edge of -HOST lOHIatches*datafrom
B o & drivé at the fiost. L -
GND v, © .- | Ground between the drive and the host, ' ‘
RESERVED/DAK: . «[i- O 27 =DAK; DMA Acknowledge. Used for DMA transfers on-XT.- L - a
+HOST ALE AL ”O o8 Host Address Latch Enable. A signal used 1o quality the address llnes ThIS SIQnaI preeenﬂy
not used by the drive. . ;
RESERVED/DRQ ] 29 -DRQ DMA Request. Used for DMA transfers on XT e e
GND o] 30 Ground between the drive and the host. e A S IR I AL AP
Interrupt to the Host system; enabled only whei the cfrlve is se[ected and the host activates
the —IEN bit in the Digital Qutput register. When the' —IEN bit is inactive, or the drive is not
+HOST IRQ14 i a1 selected, this output in a high impedance state, regardiess’of ‘the staté of the IRQ-bit. The
interrupt is set when the IRQ bit is set by the drive GPU. IRQ is reset to zero by a Host read of
the Status register or a write to the command register. This signallis a fri-stats line'with 8 ma
drive capacity.
Indication to the Host system that the 16 bit data register has;been addressed and that the
—-HOST 1018 1 32 drive is prepared to send or receive a 16 bit data word. This ling Is; tri-state lme ‘with 24-mA
drivecapacity,. .
Passed diagnostic. Output by the dnve if |t is strapged m the slave mode lnput to the dnve if it
—HOST PDIAG | 34 is strapped in the master mode. This low true signal Indicates to a master that the slave has
passed its internal diagnostic command. This line is a Iti state line with 10 mA dnve capablllty
+HOST AQ, A1, A2 o 35, 33, 36 | Bit binary coded address used to select the individual registers in the task file. -
—HOST CSo o a7 Chip select decoded from the host address bus l:!sed to'select some of the Host dccéssible
registers. e
—HOST CSH o ag Chip select decoded from the Hosi address bus Used to selact thres of the reglsters m the
Task File. e ; -
Signal from the drive used elther to drlve an actlve LED whenever the disk is bemg accessed
or as an indication of a second drive present. When —ACTIVE this signal is aclive low when
~HOST SLV/ACT | 39 the drive is busy and has a drive capability of 20 ma. When —-SLAVE PRESENT, it.is an
indication of the presence of a second dnve when iow In ihls state, lt has a drlve capablllty of
10 mA open drain. Y RS N I ¥
GND 0 40 Ground between the drive and the host. ST
+5V LOGIC | 41 +5V +10% regulated DC power e
+5Y MOTOR ! 42 +5V £10% DC power (unregulated) Ce T
GND I 43 GND Return o
=XT/AT I 44 Selectable for XT or AT compatible interface. . .t

eyl omipat. it

=30~
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CHAPTER 7. Floppy disk drive
7-1. SPECIFICATIONS
ltems 2M BYTE MODE 1M BYTE MODE
Unformatted 2 Mbytes 1 Mbytes
Recording Capacity Formatted (Note 1) 1474.6 Kbytes 737.3 Kbyles
Per track 12.5 Kbytes 6.25 Kbyles
Data transfer rate 500 Kbits/sec 250 Kbits/sec
Recording capacity switching system Media automatic recognition
Track to frack 3 msec
Access time Sweek setiling time 15 msec max.
Average access time 94 msec
Disk rotational speed 300 rpm
Latency 100 msec
Spindle motor start time (Note 2) 0.5 sec max.
Racording density at innarmost track 17434 bpi ] 8717 bpi
Tracks Track/Side 80 tracks
Track/Disk 160 tracks
Track density 135 tpi
Number of head 2
Encoding method MFM (Note 3)
Conditions Operating Non-operating Storage
Environmental conditions |1 emperature 5~45°C —22~55°C —40~62°C
Humidity 20~80 %RH 10~90 %RH 5~80 %RH
Max. wet bulb temp. (Note 4) 29°C 40°C 42°C
Vibration resistance (Note 5) 05G 286 2G
Shock resistance 5G 60 G for 11 mseg
D.C. voltage requirements (Note B) +5V #10% ripple: 100mVYp-p
Power consumption Stand l?y TYP: 20 mW
Operating TYP:1.0W
External view (x)except front panel 18.5 mm(H}) x 101.6 mm({W) x 130.0 mm{D)
Weight Less than 270 g
K-63681-30: GRAY 135 (Color No. 100Z-1X32343)
Panel and Button color K-63681-32: 0A GRAY (Color No. 100Z-4X32154)
K-63681-33: NEUTRAL #8 (Color No. 100Z-1X33529)
Activity LED Green (Glowing in a drive selected status.)
Write precompensation 2M mode: +125 nsec.
1M mode: £250 nsec.
Acoustic stepping noise {Note 7) Less than 45 dB{A)
Media ejection 5 cm ~ without falling
MTBF 30,000 POH
MTTR 30 min.
Reliability Unit Life 5 years
Soft read errors Less than 1077 bits
Hard read errors Lass than 107 bits
Seek errors Less than 107° seeks
Security standards Applying standards of UL, GSA and TUV

18 sectorsftrack (512 bytes/sector):
2 M bytes mode

9 sectors/track (512 bytes/sector):
1 M bytes mode ‘

Note 2: Spindle motor start time is a time period up ‘o reaching the
motor rotating speed of 300rpm+1.5% In a disk chucking
state.

Note 3: FM system is possible to use. But recording capacity, record-
ing densgity and data transfer rate become one-half of that of
the MFM system.

Note 1: Conformance to IBM,

—31{-

Note 4: Condensation shall not result.
Note 5: Vibration of 5~500 Hz, except resonance point.

Note 6: The DC power cable used should satisfy the specification at
the point of tha DC power connactor.

Note 7: Measuring condition
Hanging the drive above 1 m from the floor, and setting the
measuring equipment 1 m away from the drive with 3 msec
seek time.
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7-2. INTERFACE
7-2-1. Signal Interface
HOST SYSTEM FLOPPY DISK DRIVE
. B L B e oo +5Y
{45V DE 1
——WOEX.. 1 .
" ELECTU 4 5.
S - .
- BELECT - ' . e
- - T '3. — 9
R _— MoTORON 10 [P
FLATRIBBON | _ Ne e
or . i
TWISTED PAIR - |m—— _DIFECTION I e 12
CABLE DISK GHANGE. - 2 13
.. GRBLE A
——— 15
WRITE DATA _ - - w15 ;
1
i WRIEGATE . lis |,
: TRACK 00 ‘ 120 ”
. - .. WRITE PROTECT 'w 2 )
oo |, |
s 25
- BIDE 1 SELEGT 26
_ [
‘ SIGNAL GND
RX L_ch
mmm_%_‘r 0.01pF
o SRR - '-
SiGNAL GND FRAME GND
o Fig. 7;1 Signal Interface
Pin No. | -__Signza\l.nai'ne .; PinNo. |  Signal name
1 +5V DC 2 | INDEX
3 |+s5vDC 4 | SELECTO
5 |[+BVDC | & |SELECT1
— = _ 8 |NC.
| 9 [a5vDC 10 '] MOTORON
11 |NC. .. ' 12 | DIRECTIONIN
13 | DISKCHANGE . 14 [ STEP .
15 [-GND. - - 16 | WRITE DATA
17 | GND 18 | WRITE GATE
19 [ @GND _ 20 -| TRACK 00
21 | GND .22 | WRITE PROTECT
23 | GND: 24 | READ DATA
25 |[GND 26 | SIDE 1 SELECT

Connector pins arrangement

742-4 Input Signals
SELECT 0~

pruwded and a specmc mput Ilne is selected by Jumper JJ1 For
details, refer to paragraph 4-1 "Jimper function™: ™ =% -

When settmg this- S|gnal ioa loglcal 0 level; the drive goes to acllve
level. e . -

MOTOR ON Wy e :
This signal conirols the sp:ndle motor When a dlsk casseﬁe is:in-
serted and this srgnal issettoa Jogtcal o] level the- spmdle motor will
turn anm e

When this’ SIQnal is set to !oglcal 1 level ora dtsk cassette is.ejected,
the spindle motor will turn off.

T T [

DIRECTIONIN-..- . . . o

This signal defines the drrecilon of monon whlch the’ read/wrﬁe heacls
will take, a logical 1 level defines the direction as "out”, conversely a
logical @ level defines the direction as "in".

STEP s e s

- This sugnal is-a-contro! signal wh[ch causes the read/write-heads- to

maove in the direction of motion defined by the DIRECTION IN signal.
The access motion is lnltlated on tha frailing edge (posmve golng) of
gach signalpulse. © . v.o.o- . i

_ WRITE GATE L

_32_

This signal control the write operatlon Write operatlon are valld ata
logical 0 level. This signal provides the function which causes tunnel
eragé operation inside the drive, so switching of SIDE SELECT signal

“or seek operatlon must be mh:blted refer to itern 3-7 for Write Initiate

Timing. :

WRITE.DATA

This sighal provides the data to be written on a dlsk cassette
Each transition from a logical 1 level to a loglcal 0 level will causa the

_current through the read/write head to reverse, thus causmg a flux

reversal to be written on a disk cagsetie, This signal 1s-valid when: the
WRITE GATE sugnal isina [ogl_ca_l 0 lavel.

SIDE 1 SELECT

This signal is & control signal which selects one of the two read/write
heads. A logical O level on this line selects the side 1 and a logical 1
level sslects the side 0.

When switching timing from one head to another, refer to item 3- G for
read initiate timing, and item 3-7 for write initiate timing.

7-2-5. Output Signals

All outpuit signals are issued enly wheri the SELEGT line_is aciivated.
TRACK 00 ' :

This signal goes 1o 4 logical "0" level whien the’ readlwrlte head posi-
tioned at track 00 (outermast track) and goes fo a logical 1 level when
it is positioned at a track except track 00. The head is automatically

moved to track 00 by power-on recalibrate function when DC voliage
is applied to the drive.

INDEXMNOTE)

This signal is provided by each motor revoiution. Thera s one nega-
tive pulse on this signal per revolution of disk. The leading edge
(negative-going) of this signal shows the starting point of track.

READ DATA®MNOTE)

This signal provides the "raw data" (clock and data together) as
detectad by the read circuit of the drive,

WRITE PROTECT

Thig signal informs system that write protacted disk is:inserted, and
on this status, this signal goes to a logical 0 level.

The drive will inhibit writing with the protected disk instalied.

DISK CHANGE :

Thig signal Informs system that disk cassette is exchanged.

Usually this signal remains a logical 1 level when disk cassette is

inserted and goes to a logical 0 level whenit is ejected fromn drive.

The DISK CHANGE signal returns to logical 1 levei when disk cas-

sette is inserted, the drive is selected, and a step-pillse has béen

received.

(NOTE) Both of the INDEX and HEAD DATA srgnals are lssued o
. drive ready state Refer to the item 3-5 for Ready gate
timing.
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CHAPTER 8. SERVICE-MAN 8-2. Diagnostic program structure
DlAGNOSTlC The following Tigure shows the configuration of 1he programs swored

8-1. Introduction

This diagnostics is used o check the operating state of the system
unit, keyboard, and peripheral units, when an opticn device s inter-
faced to the PC-4700 or when there is a state of error.

The following four kinds of diagnosiics are provided to Irace the exact
cause.

Individual device diagnostics

Used to test the real time clock, setup RAM, memary medule, key-
board, speaker, monochrome adapter, color/graphics adapter,
coprocessor printer, serial /0, modem, and liquid erystal display.

Whan an error is found, the fallure is reported with the error status.

Floppy disk diagnostics

Thiz test program performs tests in more details than the test by the
individual device diagnostic and may also be used to perform aging
test of the floppy disk.

Hard disk diagnostics

This test program performs tests in more details than the test by the
individual device diagnostic and may also be used to perform aging
test of the hard disk.

The diagnostic program disk comes supplied on a 3.5" MD-DOS
diskette with the above diagnostic proegrams and the program loader.

It has been designed to test almost any PC-4700 function and its
peripherals.
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on the diagnostic program diskette.

Any of three diagnostics can be chosen by typing the number indi-
cated by the diagnostic program.

Whan an individual device diagnostic is chosen, a sub-menu is dis-
played to make choice in the same manner.

REAL TIME CLOCK
— & SETUP RAM
CHECK

— MEMORY CHECK

KEYBOARD &
SPEAKER CHECK

MONOCHROME
ADAPTOR CHECK

COLOR/GRAPHICS
—| ADAPTOR CHECK

INDIVIDUAL

| DEVICES |- OR
DIAGNOSTIC | || aopagoros

| | PRINTER CHECK

DIAGNOSTIC | |
LOADER

L { SERIAL VO CHECK

— MODEM CHECK

| LCD CHECK

HARDWARE
INSTALLATION

FLOPPY FLOPPY DISK
] DISK CHECK
DIAGNOSTIC

HARD DISK
'— DIAGNOSTIC HARD DISK CHECK
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8-3. Starting-up the diagnostic program -

The falléWing 'p'rbcédu‘ro rs‘ré'qurréa*to s"féH '1h'é c‘!i'aghos:iic“

w0

£ below afidprags the: ENTEFI key it

_ A>DIAGATS [ENTER]

3. The dlagnostrc program menu shown below will appear within a
. few seconds: -+ 1’

Typé a number 1o choose the program

C- DIAGNOSTIC PHOGRAM MENU
. Individua} Devices Diagnostic
) 2 Flappy Digk Diagnostic
"*8i1"Hard 'Disk Diagriostic
Enter your selected number:_

ja‘gnOsiic Program Menu

8-4;;.‘_'D'i'agﬁp_'s,tic hrogram loader

Thig disgriostic program loader s, used to select and execute the
individual device dnagnostlc program ﬂoppy disk diagnostic program
and hard gk dlagnosilc program. .. . ...

Upon the start ofthe program ioader, the dlagnostlc program menu is
displayed. When one of four choice is typed, the respecirve diagnostic
program 18 loaded. fioni the floppy disk onto the main memory area.
After it has been’ ‘completed, the contral moves to the dlagnostlc
program to execute. :

When the ESC key is pushed in the diagnostic program menu, the
program terminatés and the control returns to the MS-DOS.

8-5.-Check program

All check programs -are stored on the diagnostic program disk and
used to check the state of a device after it has been installed or a
specific device is tested when an error is reported.

8-5-1. Indl\rldual devrces diagnostics

The desired check item must be chosen and typed in the menu
followed by the depression of the ENTER. key,

To cancel the choice, ! srmply push the ESC key. The control will
returrr to the diagnostic loader. 5 < %

When changing the sefting contents with the set-up menu during
each device check—-reiurn fromf he ‘device check menu to this in-
dwldual ‘devices dlagnosnc menu i advange.
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Individual Devides Diagnastis VXXX =
--- Real Time Clock & Setup RAM y
-~ Memory ’
--- Keyboard & Speaker

--- Monochrome Adaptor

- Color/Graphics Adaptor 25 A b b
- Coprocessor DR

Serial /O Adaptor
- Modom Adaptor . .
10 - quwd Grystal Dlsplay
g LadiHardaare Inétalistion ‘
Enter your selected number: _ i i

m;m:‘-f.lmm-hoam—-

individual Devitss. Diaghostic Menu

. Outlme of each dewce check .
X Heal trme clock&saiup RAM.. - o o T
Tests the rea! t_lme olock and the seiup HAM |n tha read/wrrte
miode: e

BENRE

Memory
Tests the main mamory, wdeo memory and EMS memory in the
- reddiwtite fode:’ e e R R

‘-Keyboard & spéaker '
Tests the keyboard and the speaker.

* Monochrome Adapter »
Tests the LCD and CRT functlons in the monochrome mode )

Color!graphlcs adapier
Tests the LCD and GRT functions in the colorlgraphlcs mode

.Coprocesser : :

Tests ihe., coprooeasor by carrmg out mrhahze and anthmeilc
_operatlon o

Printer

Tests the printer.

* Serial VO adapter
Tests the RS-232C functions using the loapback connactor.

* Modem adapter
Tests the modem functions in the leopback mode.

Ligquid cryétal display
Tests the LCD by means of the display paitern.

% Hardware installation
Displays the device names interfaced to the PC-4600.

+ Setting parameter option

After the real time clock & setup RAM or memory was salected, the
program prompts for entry of a parameter option shown below before
starting the test.

Error stop? (Y/N) {(default response is Y}
Loop counter (1-2999) (defauli response is 1)

If the ENTER key was depressed instead of Y, N or a number, the
default will be chosen.

After completing the parameter entry, the program staris.

The following is reported in a course of the real time clock & setup
RAM or memory check.

Success -- XX
Failure - yy

where, xx represents the number of times the program passed suc-
cessfully, and yy represents how many times the test falled, when any
continuous test was specified in the initial setup.

If the ESC key is depressed when the test is being performed, the
program execution terminates.



8-5-1-1. Real Time Clock & Setup RAM Check

.
PC-4741

Memory Check

Thi -{esta-the-real-time-closk-and-thesat i RAM.withindhe.

sub-CPU.

When this test item is chosen, the sub-menu shown below appears.
The desired test item must be chosen by typing the number in the
menu. If 0 is typed, the control returns to the individual devices diag-
nostic manu,

Real Time Clock & Setup RAM Check
1 - Real time clock check
2 - Setup RAM check
0 - Exit

Enter your selected number: _

Real Time Clock & Setup RAM Check Menu

After a test item was chosen, the conirol comes asking for a
parameter option entry before going into the test. And the test will
start after this. lf no error was encountered, test repetitions are con-
tinued 1o count.

Depression of the ESC key ferminates the test.
When an error was encountered, the error message is preduced.

* Real time clock check
This test item tests the real time clock within the sub-CPU for a period
of one second while communicating with the sub-CPU by means of
the V40 timer interrupt (18.2Hz).

« Setup RAM check

Except for the RAM area within the sub-CPU where the date and time
are stored, this test program communicates with the sub-CPU and
tests the setup RAM area in the read/write mode in the following
manner;

1. Data "5" is written in the setup RAM check area.

2. This data "5" stored in the setup RAM is read one digit at a time,
then the data "A” is written in every area until the entire area is
written with "A".

3. This test data "A” is read one digit ai a time, then the data "5" is
writien in every area until the entire area s written with "5,

The contents of the setup RAM are saved prior to initiation of the test
and restored after complstion of the test.

+ Error message

% REAL TIME CLOCK ERROR
The real time clock in the sub-CPU or the V-40 timer is not working
properly.

* SETUP RAM READ/WRITE ERROR
The test data writlen in the setup RAM within the sub-CPU does
not coincide with the data written.

* INTERPROCESSCOR COMMUNICATION ERROR
Communication is not done properly with the sub-CPU.

* SETUP RAM BROKEN ERROR
The contents of the setup RAM are destroyed as a result of a
communication failure with the sub-CPU during the test of the
setup RAM.

8-5-2. Memory Check

This program tests the main memory and the video memory on the
main board and the EMS memory on the EMS memory card. (CE-
471B)

The following menu appears when this test program is selected.

One of three test items must be chosen after typing the desired
number,

Typing 0 will cause the contro! to return to the individual devices . ... .

diagnostic menu.
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TN ROty Thsic
2 - Video memory check
3 - EMS memory check
0 - Exit

Enter your selected number: _

Memory Check Menu
After a test item was chosen, the control comes asking for a
parameter option entry before going into the test, as discussed in
Paragraph 5-1.

And the test will start after this.

If no error was encountered, test repetifions are continued to count.
Depression of the ESC key terminates the test.

When an error was encountered, the error message is produced.

* Main memory check
This program tests for 640KB of the main memory.

1. The main memory area after the address 30000H is read/write
tested using the marching est mode in an increment of 64KB.

2. If not error was encountered after checking the area after the
address 20000H, the data in the address 00000H through
2FFFFH are copied onto the area after the address 30000H, then
the address 00000H through 2FFFFH is tested in the marching
test mode in an increment of 64KB.

+ Video memory
This program tests for 128KB of the video memory.

The video memory area Is read/write testad using the marching test
for four video DRAM bank (32KB).

Note that care was taken by the program not to destruct the video
memery contents.

+ EMS memory check
This program test for 1MB of the EMS memory.

The EMS memory afea is read/write tested using the marching test
for 84 page frame (16KB).

Note that care was taken by the program to destruct the EMS
memory contents.

NOTE: The marching test for the main memory check and the video

mernary check is carried out in the following manner:

1. Test data 5555H are written in the area to be checked.

2. The test data are read at every word and the test data
AAAAH are written. This is done for all the areas.

3. The data AAAAH are read at every word and the test data
5555H are written. This is dons for all the areas.

4. The entire area o be tested is wiitten with 00DOH.

5. The data O000H are read at every word and the test data
FFFFH are written. This is done for all the areas.

6. The data FFFFH are read at every word and the test data
0000H are written. This is done for all the areas.

+ Error message

* 640KB MAIN MEMORY R/W ERROR - address: X000H, data:
yyyyH During test of 640KB main memory area, the test data
stored in the segment address X000H did not coincide with read
data in a yyyyH bit pattern.

x 128KB VIDEO MEMORY R/W ERROR — bank: x, data: yyyyH
During test of 128KB video memory area, the test data stored in
the bank X did not ceincide with read data in a yyyyH bit pattern.

% 1MB EMS MEMORY RW ERRCR - address: TXX000H, data:
YYYYH During test of 1MB EMS memory area, the test data
stored in the address from TXX000H to 1XXFFFH did not conin-
cide with read data in a YYYYH bit pattern.
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8-5-3. Keyboard & Speaker Check

This program test the keyboard and speaker funct|ons When ihls test
program is chosen, the sub-menu_ shown baiow appears. You may
choose the desired test item by typlng the reéspective number,
Depresston of 0 causes the control to returdi 16 the mdnndual devices
diagnostic menu. . : ‘

Keyboard & Speaker Check
1 -~ US English keyboard check
2 - Other keyboards check h
0 -- Exit B

Enter selected number; _

i Keyboard & Speaker Lheck Menu- -

. Keyboard check - - =
When;this test:starts, the keyboard layout appears: Depressrng any
key makes it emphasized with all toned to indicate that the key has

been pressed. Right and left Cirl key is marked at the same fime. Fn:

key is marked by pressing with cusor key.. The test terminates.when
ESC key is pressed twice consecutlvely and contro[ retum to the
keyboard & speaker check manu

EDD:II:[:IDI:II:IDI:EI:IEJ:ID:DI:I

ONOOO00000o00C]
CoO0000O000000
N 1 [ [
S e
o0 _©

o e o
US English kéybbard layout screen

The speaker can be tested using the function keys F1 through F10.
The F1 key issues the lowes! beeping tone and the Fi10 key the
highest tone, while F2 through F9 issues the tone incremental.

8-5-4. Monochrome Adapter Check

This program fests the internal LCD confroller, LCD unit,
color/monochrome CORT adapter option (CE-471A} and
monochrome CRT interfaced fo it.

The following is prompted if the system console was not set up to.the
MBA when this test program is chosen...

Set Dlsplay Mode to Moncchrome and Console to MDA.

In thrs case, set the dlsp!ay (LCD) or CFiT adapier display mode to
monochrome with the.set-up menu and the system console needs to
be updated to MDA wiih the individual devices diagnostic menu dis-
played. I the. system, console has already been set io MDA, the
following sub-menu appears. You ~can now choose the desired item
number 1 fo 5., S :

When 0 is chosen, the control retums to the mdrvrdual devrces d:ag-

nostic menu

Monachrome Adaptor Check
- Monochrome display buffer check
-« Attribute check
- Character set check: . .-
. === BAN mode check
-="Run all above checks
- Exit
Enter your selected nurnber

CD oW R~

the

Monochrome Adaptor Check Me_nc.
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« Monoc¢hrome drsplay buffer check::.

The prégram tests the videa RAM (VRAM) in the moncchrome dis-
play adapter by writing and readrng the test data in the VRAM

. Attrlbute check

All the atlrlbutes of the mcnochrome dlsplay adapter are tested wh:ch
includes the normal, intensity, revetse video, blinking and underlined
charactars. Now you can visually check the mformatlon appeared in
the screen, referring to the followmg SRR

ATTRIBUTE CHECK
NORMAL
INTENSITY
REVERSE] -
CBLNK

" UNDERLINE -

Attribute Check Display
. Character set check

first place, characters of the normal attribute are dlsp]ayed When any
key is depressed next, characters with-intensity attribute are dis-
played. Now, you can visually check 1he information appeared in the
screen, referring to the following:

CHARACTER SET CHECK . TR
(Goviess— - 57
(WS —--—-=--——-—--——-—=~——~- )
g -
e
['E_________ﬁ__________._._,.___"_‘_l
B |
e |
p-----~--~-"-~"—"—"“"---"-"-"--"-- e

Character Set Check Display

* See the Character Format on the upper right of this page.

+ B/W mode check

A black and white screen is displayed. Now, you can visually check it
while adjusiing the LCD or CRT monitor.

* Run all above checks
You can check items 1 through 4.

« Error message
* VRAM ERROR - data xxH ‘ :
The test data written in the monochrome display buffer did not -coin-

cide with the data read in a bif pattérn of xxH (where the blt 1 is in
xxH is an unmatch). P
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Prvtrmd 0311632748164 |80]96 112128 44(160(176{193{208(224{240 "
] '":I o1 dalajalslglzllglyla DlE|F [-A—:':%B-IUTECHECK BLACK
olo[u]>mlo[@|P[ |P|CIE| 4 T T= 'BLLUE BLUE
v lel=]11]AIQlajali |« i |E 8| GREEN GREEN
2l2|@ 11" 12[B|R|b|r[é &S e E g\égN CYAN
s 3lvli# 31C]S[els |416]4 m= MAGENTA MAGENTA
aJale]m|s]aDTId|[tlials aH —HE[r BROWN BROWN
5|5 | #|S|%|5|EU elulaldo NH B mol/ LIGHT GRAY (A) LIGHT GRAY (©)
slo|a[=&[6|FV|fIvidldlaH | Hmrl+ agmgm‘é BLINK
el | TIGIWIE | W ¢lulom L= LIGHT GREEN BLINK
sie M TIC|BIHIXIhixjelylc & LIGHT CYAN BLINK
s ool 9T]Y]i y[elOlrH | (e]" LIGHT RED BLINK
0] A x| 7]Zl i1z el Y A0l LIGHT MAGENTA BLINK
Dl o =+ K| k{17 c|hm 3 YELLOW BLINK
NEFERERNIEHREDT oo [ WHITE (B) BLINK (D)
_— = * AR 2
:j z 3 — >I‘1<II/]\ ':i A: :(F! = é 1 _ Atsibute Chock Display
siFlele| /|70 —|ola]AlfI>»H ER When the color monitor is used, the portions (A} and (B) show the
color of display characters and the portion (C) the coclor of back-

8-5-5. Color Graphics Adapter Check

This pregram is used to test the internal LCD controller, LD display
unit, color/monochrome CRT adapter (CE-471A) and the color CRT
monitor interfaced to it.

If the system console was not set up to CGA when this program is
chosen, the following message Is displayed.

Set Display Mode to Color/Graphics and Console 1o CGA.

In this event, the choice must be revised through the setup meru 1o
change the display (LCD} or CRT adapter display mode to graphics
and color and the system consocle to CGA with the individual devices
diagnostic menu displayed. The following sub-menu appears if the
system console has been set to CGA. You may now choose the item
by typing the item number 1 to 9. Depression of 0 causes the control
{0 return to the individual devices diagnostics menu.

Color/Graphics Adapter Check

--- Color/graphics display buffer check
-« Aftribute check

--- B0 x 25 alphanumeric mode chack
--= 40 x 25 alphanumesric mode check
- 320 x 200 graphics mode check
--- 640 x 200 graphics mode check
--- Sereen paging check

--- Color CRT check

--- Run all above checks

- Exit

Enter your selected number: _

OO~ M U WP

Color/Graphics Adapter Check Menu

+ Color/graphics display huffer check

The program checks the viede-RAM (VRAM) on the color/graphics
display adapter, writing certain data into the VRAM and reading it
back.

+ Atiribute check

All the attributes modes of the color/graphics dispiay adapier are
checked. They are all the intensity, blinking, reverse videc, and
foreground/background color. Visually check the information dis-
played on the screen referring to the following.
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ground.

Because it is not possible to display color with the LCD, the portion
(A) is displayed by the normal characters {except black which is
displayed in reverse video) and the portion (B} is displayed in high-
light. The portion (D) Is displayed blinking for both the color monitor
and the LCD.

« 80 x 25 alphanumeric mode check

All eharacters are displayed in the 80 x 25, alphanumeric mode. First,
the characters of normal attribute are displayed. As any key is
depressed next, the characlers with the intensity attribute are dis-
played. Visually check the characters displayed on the screen, refer-
ring to the following.

80X26 (45X%26) ALPHANUMERIC MODE CHECK
[Covess - - - - - SRR
(s - ==
G- )
[(-=——- - - = - - - - === ===~ ]
b - - e e —— — e === — =]
- oo ]
oo ]
--—— - - e - LN

80 x 25 (40 x 25) Alphanumeric Mode Check Display
* See the character format on the upper right of page 5.

* 40 x 25 alphanumeric mode check

All characters are displayed in the 40 x 25 alphanumeric mode. First,
the characters of normal attribute are displayed. As any key is
depressed next, the characters with the intensity attribute are dis-
played. Visually check the characters displayed on the screen, refer-
ring fo the above.

» 320 x 200 graphics mode check

Three dialog boxes come displayed in the 320 x 200 graphics mode.
First, the color set-1 {ID=0} is displayed in the dialog box. Any key
depression displays the color set-2 (ID=1) in the dialog box. Visually
check the dialog boxes displayed on the screen, referring to the
following.



ID-1 (Colchat 2) :

Back- | Bagk-
BOX1
Q Xe | E ground BOXI BOX2 BOX3 | ground
Color CRT. TN =¥ ;
monitor Green | Retd” | Brown | BIiE:| Cyan |Magents Whits"| Red
LoD | Vertiai | Verticall A |

stnpes stripes | toned

Three dtalog boxes are dlsplayed in the 640 X 200, graphics: mode'
Visually .check; the, boxes dtsplayed on. the, screen; ~refemng fo. the
fcllowmg : ; L BTSN o

640 x 200 Graphics Mode Chack Dfsplay o
The fcllcw:ng is dtsplayed for the color monitor and the LCD '

-- 7 | BOXi BOX2 BQX—S Background
.o Hofizomtal | Lightly 3. . Ddrkly

COorORT | stipes | alltoned | alltoned | Nul

- (B/W) (BW) (B/W) .

P Horizontal- | Vertical” [ ", . [~

OB | stipes | stripes || Altoredj Nl -

» Screen paging check

The memory in.the VRAM can be divided info eight different areas in
40 x 25 alphanumetic:mode by:the program..Thege areas are called
display pages. Any key depression dleplays elght dlsplay pages num-
bered from 0 10 7 sequenttally \fsually chisck the dlsplay pages on
the screen. S e e D ana

,1. Black Syl el .,9,. Dark gray, N
2. Blue 10. Light blue ,u‘=..‘.;,l:3-:\,;_5.5J}'“.::';:-r
3. Green 11. Light green
4, Cyan meoa 2 Lightcyan o L s
:8.Red, ... o 18, ngh“ed . Prin e
.y 8, Magenta,, .: . . . 14, Lightmagenta .. . .
s -7 Brown. o oo 18, Yellow L oo
i B _‘nghtgray Lo o 148 Whlte, ] e

Press any key to dzsplay the next color screen. Visually check 16 gee
if the actually displayed color is correct.

* Run all above checks
Checks all the items from 1 to @ In sequence.

- with, the data read |n a blt pattern of xxH (wher
-an, unmatch) P

t - Initialize check -
-,_2 - Artthmettc check

After & test Tem was chosen, the cofifrol comes asking foF a
parameter option entry before going into the test. And the test will
start after this. If no errcr‘ was enccuntereel test repetlttoneare con-
tlnued to ccunt ; R SV .

+ Initializecheck -~
This test ttem teste the mttlalize functtcn by |ssumg the tnltlalize com-
mand. b AT G i S

. Artthmetlc check ST AR P LT T
This test |tem teets the anthmetic t‘unctlcn by |ssumg the’ artthmetlc
command B

I ; ISR

8-5-7. Prmtercheck IR

This program tests the prlnter mterface and the prmter connected wtth
it.

The following eub-menu is dlsplayed when thts teet program is
selected. t e .

Type the desired test ltem

Depression of 0 caueee the contrcl tc return to the tndnndual device
diagnostic menu.

Printer Check
1 --— Printer status check
2 -— Character sst check
0 - Exit

Enter your selected number: -

.. .Printer CheckMenu. .

+ Printer status check I - o
With. this.test, program the prlnter etatus is read ancl dleplay_ d_as in
the figure shcwn below. 1f all statue a _aetertsk attached, the test has
been normally completad. Ih this Gass, it shows that it 1§ ready to
printer. The item "Sel' may not change when the CE-TOOP i§ in
connection. syt el

. PHINTEFI STATUS GHECK .
i .Bsy Ack Pa Sel loe =~ -‘To

* *ii*

The signal is OK if the symbol is d spiayed. ‘




» Character set check
ith hi code 20H thru 7FH and ACH thru FFH are

PC—4741

In this event, the mode must be set to SIO through the sefup menu
with the individual devices diagnostic menu displayed.

printed to check with.
Before running the test, the prompt below will appear:

Are you ready ? (Y/N)_

Enter Y if preparations for this printer are completed.

The result on the paper looks similar to the example shown in the
following,

123456789 :;(=>7
ABCODEFGHIJKLMNO
QRSTUVWXYZ ™\! "
abcdefghijklmno

grstuvwxyz (!}~

Printout on Paper
In the case of printed out by CE700P,

+ Error message
% PRINTER NOT AVAILABLE
Displayed when the printer adapter is in trouble.

% PRINTER STATUS ERROR
Appears if the printer is not connected, not turned on, or net in the
on-line state. At the same time, the printer status at the error is
displayed.

8-5-8. Serial /0 Check

This program tests the RS-232C line of the standard serial /0 and
the internal serial YO (CE-451B, CE-451M, CE-462M) with the loop-
back connector in use.

The following shows how wires are connectad.

No.3 (5D} No.2 (SD)

No2 (D) +——— No3 (RD)  +—
No.7 (RTS} No.4 (RTS)

No.8 {CTS) ::' No.5 (CTS) ::,
Mo.4 (DTR) - No.20 (DTR} ——
No.1{CD) <+— No.g {CD) +—
No.8{Rl) +— No.22 (Cl) +—
No.6 (DSR) +~———- No.B (DSR) «——-
9 pins, female connector 25 pins, female connector

Oraganization of Loopback Connector

If the serial port adapter (RS-232C or modem) was not istalled when
this test program is chosen, the following messags is produced.

Serial Port Adapter is not installed.

The following is displayed if the mode is nct in the SIO mode, even if
the modem card {(CE-451M, CE-482M) is installed.

Set Communication Mode to SIO.

—3G-

The sub-menu Shown next will appear il s serat- O atapter R ———-

232C) is installed.
Type the desired test item.

Deprassion of 0 causes the control to retumn to the individual devices
diagnostic menu.

Serial I/0 Check
1 --- Parameters chack
2 --- Character transport check
0 - Exit

Enter your selected number: _

Serial /0 Check Menu

« Parameters check

This program tests the parameters such as the baud rate, parity
check, stop bit, and word length.

If the internal serial /O is connected, the following message appears:

1 --— Standard serial 110
2 — Internal serial 11O
0 - Exit

Enter your selected number: _

Select a serial /O which is fo be tested.
Parameters are checked automatically in the following order.

1. Checks the baud rate, 110 to 8600 baud, with the parity check set
to none, stop bit fo 1, and word length to 8 bits.

2. Checks the word length 7 bits and 8 bits with the parity check set
to none and the stop bit to 1. Next, the same check is done with
the stop bits at iwo (fixed to the 9600 baud).

3. Checks the word length 7 bits and 8 bits with the parity check set
to odd and the stop bit to 1. Next, the same check is done with the
stop bits at two (fixed to the 9600 baud).

4. Ghecks the word length 7 bits and 8 bits with the parity check set
to even and the stop bit to 1. Next, the same check is done with
the stop bits at fwo (fixed to the 9600 baud).

NOTE: Test data 0to 7FH is used for the word length 7 bits and 0 to
FFH for the word length 8 bits.

« Character transport check

This program tests the character data entered on the keyboard are
sent and received via the loopback connector and the raceived data
are disptayed on the screen.

If the serial /O Is connected, the following message appears:

1 ~- Btandard serial /O
2 - Internal serial 1/O
0 -- Exit

Enter your selected number:_

Select a serial 170 which is to be tested.
Communication parameter must be entered first in the selup menu.

As eniry of characters to be transmitted will be prompted after the
program started, you may enter 60 strokes of any character at a
maximun. Depression of the ENTER key starts the test and transmis-
sion takes place according to the parameter programmed in the setup
menu. The received data are displayed.

The test terminates when the ESC key is depressed and the control
relurns to the serial I[/O check menu.
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+ Etrori message

* COMMUNICATION MODE ERROR

8115t is made-with the- middem cafd (CE-451 M) commun:catlcn
mode set to Modem mode. 4 .

COM1 (or 2): BAUD HATE = xxx0bps - <Efrdr kifids .~ : :
- During COM.:{or; 2} baud rate parameter check; the.error drs—
played in <Error kind> aceurs. -

COM1 (or-2): PARITY, STOP BIT, WORD LENGTH =% ¥ Z-
<Error kind>

During COM1 (or 2) parameter check, when panty, stop blt and
word length are respectively x. = Rene,, odd, or avan), y (= 0or 1),
Z (= 7 or 8), the error displayed in' <Eror kirid> cccurs

COM?1 (or 2): CHARACTER TRANSPORT -<Efior kinds:

L R SR TS P R S A

in <Error kind> ocours. -~ ;. e

<Error kind= deeeh
* SDTIMEOUT, .
Ftesponse to the transmit data is not found W|th|n the prescnbed,
tlme
. FtD T[MEOUT
Response o the receive data is "not found mthln the prescribed
time.

* TRANS REG NOT EMPTY
The transmitter shift register failed to go empty.

+* OVERRUN ERROR
Character is received when the receive buffer is-fully occupied with
characters

. FHAMING EFlFtOFt
0 is found for the stop bit.

* PARITY EHROH
A panty error [s met

. DATA COMPARE EFIFIOR
Received data did not match with the transmit data.

-5-9 Modem Check
With this test program the modem (CE-451M, CE- 462M) is tested
after settrng the mcdem interface to the loopback test mode.

If the serial port adapter (RC-232C or modem) was nict installed when
this program is chosen, the following message is displayed.

Serial Port Adapter is not insta]led

I§ the serial I/O card (CE-451 B) was |nstalled the follcwmg message
isdisplayed. .. : -

Modem Adapter is not installed.

If the mode is not for the modem even though the modem card
(CE-451M, CE-462M) was installed, the following message is dis-
played.

Set Communication Mode fo Mcd‘em'.

In this event, the mode must be set to the madem at the setup menu
with the individual devices diagnosiic menu displayed. -
The folléwing sub-menu is displayed whenthe miodem adapter is

installed. Depression of 1 starts to test the medern. Dépression of 0.

causes the cantrol to return to the individual dewces d|agncst|c menu.

During COM1. (or 2) character transport check the error dnsplayed

Modem Check
1 +— Loop back check
0 - Exit

Enter your seiected number,_

Modem Check Menu
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T T T

. Loopbackcheck IECE I T B R AP
This pregrarii-is Used 6 test the modem by sendiig anid- recelvmg the
data with the modem interface set in the loopback téstmcde.” =

First, the communiigation pararietar must be set at the seth e
The modem is tested in the followmg arder after the test IS started

s Usmg the parameter chosen in the setup menu the test clata g
thru 7FH are sent. and received to venfy .

3. The controi returns to the ccmmand mcde tc be ready fer the
initial setup. .

+ Error message

* COMMUNICATIONMODEERROR . . .
Modem test is made with the medem card (CE-451M) communica-
{ion mode set to Modem mode.

« COM1 (or 2): LOOP BACK - <Err0r klnd>

=<Error kind>

* SDTIMEGUT
Response to the transmit data [s.net found within the prescribed
time.

* RDTIMEOUT
Response to the receive data is not found within the prescribed
time.

* TRANS REG NOT EMPTY
The transmitter shift register failed fo go empty.

* OVERRUN ERRCH
Character ig received when the receive buffer is fully occupled WIth
characters. ’

* FRAMING ERROR
0 Is found for the stop bit.

* PARITY ERROR
A parity error is met.

* DATA COMPARE ERROR
Received data did not match with the transmit data.

8-5-10. Liquid Crystal Display Check
This program tests the LC display function by displaying the 1.CD test
pattern on the screen. If the display mode and the system. console
are.not setup to CGA the fcllowmg message is dlsplayed '

Set Display Mode to Graphics and Console to CGA.

In this event, set the display mode to graphics and the system con-
sole to CGA at the selitp. menu with the individual devices dlagnostIc
menu displayed. if the. dlsplay mode has been set fo graphics and the
system console to CGA), the following sub-menu is displayed.

Choose and type tha desired item number.

Depression of 0 causes the control to return 1o the |nd|vrdua| devnces
dtagnostic menu.

Liquid Crystal Display Check
1 -~ Check pattern
2 -- Line move
3 - Siripe
e Exit
Enter your selected number

Liquid Crystal Dlsplay Check Menu

- Check pattern ‘
This program displays the check patteri ori the dtsplay. T



First, all display dots are displayed. Next, the test patierns of single
dot, two dots, four dots, and eight dots intervals are displayed and

I
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8-5-12-2. Write, read & compare check
Thi i ien,

their reverse videos. The above procedure Is repeated again.
Visually check the pattern displayed on the screen.

When the SPACE bar Is pushed in a middle of the test, the test
execution suspends. With the depression of the SPACE bar again,
the test resumes. The test terminates by the depression of the ESC
key and the control returns to the liquid crystal display check menu.

+ Stripe

With this test program stripe is displayed vertical and horizontal
stripes are displayed including reverse video (four patterns).

Visually check the pattern displayed on the screen.

When the SPACE bar is pushed in a middle of the test, the test
execution suspends. With the depression of the SPACE bar again,
the test resumes. The test terminates by the depression of the ESC
key and the control returns to the liquid crystal display check menu.

8-5-11. Hardware Insiallation

With this program the devices connected to the PC-4700 are checked
for installation.

When this item is selected, all the installed devices appear on the
screefl,

The following are the names of possible devices:

Hardwars installation

System Board

Real Time Clock & Setup RAM
Main Memory (indicated by kilobytes)
Keyboard

Liquid Crystal Display

Monochrome CRT Adapter
Color/Graphics CRT Adapter

1 or 2 Floppy Disk Drive(s}, Adapler
Printer Adapter

Serial IY0 Card

Modem Card

Co-processor

Hard Disk Drive, Adapter

EMS Card

Hardware Installation Display

8-5-12. Floppy disk drive diagnostics
This program tests the internat 3-1/2" floppy disk drive and the exter-
nal 5-1/4" floppy disk drive.

The following menu appears when this test program is selected.

Move the highlighting to the item you want to select, and press
ENTER. Depression of ESC tarminates the test.

Floppy Disk Drive Diagnostics
Read drive status

Write, read & compare check
Read only check

00 track sensor adjustment
Target sector read check

Error table display

8-5-12-1. Read drive status

This ltem displays the current status of the floppy disk drive(s). While
this program is executing, the system periodically detect some status
change, it causes the buzzer to sound and displays the new status on
the screen,

‘» Operation
Pressing any key, the test terminates.
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The system wriles the specified data to the floppy disk, reads the
same data from the floppy disk, and then compares them.

The speciiied data to be written is 00H to FFH increment pattern
when the pass count is 0, otherwise the data is 2byles repetitive
pattern of “B6DBH".

* Caution

When this tost is executed, all the contents stored in the floppy disk
are destroyed. So be very careful with this test. In addition, it is
necessary to release "Write Protect”,

* Operatlon
When this test is selected, the following message is displayed.

Please insert the formatted scratch disk in the drive.

At the time, insert the test disk in the drive to be checked and press
ENTER. If the drive is not ready or the test disk isn't inserted in the
drive, the following message is displayed and the test terminates.

Drive not ready.

Spacify whether to check the drive or not in the following message.

Drive_A {1.44MB) test 7 [Yes Noj

Move the highlighting to the mode you want to select and press
ENTER. The string in the parenthesis represents the capacity of the
disk.
Specify the range of cylinders to be checked in the following mes-
sage.

Cylinder range ?
Drive_A[01 & 79] = IN-1

Type the starting cylinder number at first and press ENTER. Then
typs the ending cylinder number and press ENTER.

Specify the number of sector accessed by one instruction in the
following message.

Sectar count ?
Drive_A[1, 3, 9] =1

Type the sector count in the displayed count and press ENTER.
Specify the number of retrial in the following message, when an eiror
has occurred.

Retry count ? [0 < 4] = K

Type the retry count in the displayed range and press ENTER.

Specify whether to stop or continue ths test, when an error has
occurred.

Error stop ? [Yes No)

Move the highlighting to the mode you want fo select and press

ENTER.
Specify whether to execute the test or not.

Test start ? [Yes Nol

Move the highlighting to the mode you want fo select and press
ENTER. When éntering “No”, control exits to “specification of the
checked drive”. On the other hand, when entering “Yes", starls the
test.
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While the system executes the test, by pressmg SPACEv it-stops the
co

EENEE
TTHSS

Pass count =
Test point= .
H SUUYY

T madns the tiack, H" ‘means. the. head. an:

- Error processmg

kind of 8ffor-and where the éror dedurs’
increments the Tight-fiand sror countar, :
if the error stop is set to “No", the system updates. the. error.counter
every fime_an_error gccurs and continues to execute the test. The

he r stop is s tto "Yes" the system stcps
the test if an error ocours. At the time, by presslng ENTER the system
continues the test. On the other hand, by ‘pressifg ESC;ihe test
terminates: For detaﬂs of error message see “8 -5-12-7. Error- mes-

8-5- 12-3 Read only check ‘
THi¥ test chatks fhat datais properly tokd fom the floppy disk dnve

'

* Operatlon - -
When this test is selected, the following message is dlsplayed

el R

P]eese msert the formatted scratch dlsk in the drlve

At the time, insert the fest disk in the drive 1o big: ¢heckad-and: press
ENTER,. If; the.drive, is, not ready .or. the test, digk isn't ingerted in the.
drive, the tollowmg message is dlsplayed and the tes} termrnates

Drive nat ready

Specrfy whether to check the drive or notin the follcwmg message

B —

1 Drlve A (1 44MB) test" [Yes No]

Move the highlighting- to- the-mode you -want -to- select and press:
ENTER. The string in the parenthesis represents the. capacity of the
disk. :
Specify the renge of cylmders to be checked |n the followmg mes-
sage

PTEA iy G

Cylinder range ?
" Drive_ATO0 & 70] = -l ~ ~ o ' \

Type the_starting. cylinder number at. flrst ancl press ENTER Then
type the ending cylinder.number and.pressiENTER. . ;

Specify the number of secior accessed by one :nstructlonr in the
followmg message. B on el .

O H TR P St T Ao

Sector count ? B EETI ENE ISR
Drive-A [t 3, 9] =l _

Type the sector count in the dlsplayed count and press ENTER L
Specify the: number of retrlal in the following-message, when an error
has eccurred.

i

he'lo er rlght screen e.nd'
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ENTEFt When se[ectmg “Na®,

chegkd drive®’ On ths otfier i

test, o o _
While the system executes the t8st, By pressing SPACE, itstipsihe
tegti-Atthe time, by pressing SPACE again, the system;continues-the
test. Also by pressing ESC, the test terminates. The depression of
ESCi is always effectwe  cluring this test, g
The ibwer left screer shows pess dolint and’ test pomt represen .d by
physical address. e

ANEEE
TT.H.8S

Pass count =
Test point =

"I'I" means the track, “H? means the head and "S. means the
sector. .

In addition, the lower right sereen shows the test mode and the test
drive. s .

Test mode: Read Test drive: Diive A’ |

* Error processing :

If the system detects an error while it executes the test it dlsplays the
kind of error and whera the error ocours on the Iower nght screen and
increments the rlght-hand error counter.

If the error stop is set to “No”, the system updates the error counter
every time -an error -occurs and ccnttnues to-execute the test The
system only displays g’ newest errér information In the lower right.
On the other hand, i the error stop s set to "Yes", the system stops
the testif an error accus; Atithe time, by pressing. ENTER the system
continues. the test: On-the other hand, by. pressmg ESC the test
termlnates For detalls of error messege, see; "8-5 12 7 E'rror mes-
sagse". _

8-5-12-4 00 Traek sensor adjustment

This program checks the 00'track sensérwhich detects thé cyllnder 0.
The system moves thé head from the cylinder 0 10 &ylinder 4 and
returns the head fo the cylinder 0. With-such amoperaticn;, the system
can observe a signal from the 00 track sensor as a pulse

* Operation ‘ ;
Speeify the drive to be checked in the foI[ewmg message“

Test drive ? [Drive_A]

Move the hrghhghtlng to the ctrwe you want to select, and press
ENTER.. .. -

'_test |n the fo[lowmg

mesgage.

Aging mode 7 [Yes No]




Move the highlighting to the mode you want to select and press
ENTER. When selecting “Yes", the test will he repeated On the other

PC-4741

j Error stop 7 [Yes Noj

T hand, WiEn seleCtor NG, e e Wi e dorm oy ohes

Specify whether io execute the test or not.

Test start ? [Yes Noj J

Move the highlighting to the mode you want to select and press
ENTER. When sslecting “No", conirol exits fo “specification of the
checked drive”. On the other hand, when seleciing “Yes", starts the
tesl.

In the aging mode, by pressing SPACE, it stops the 1est. At the tims,
by pressing SPACE again, the system confinues the test.

Also by pressing ESC, the test terminates. The depression of ESC is
always effective during this test. Otherwise, by pressing ESC, the test
terminates. Howaver, by pressing ENTER, the test is repeated again.

* Error processing

While the system executes the tesi, if an error occurs, the system
displays the kind of error at the lower screen. In this state, by press-
ing any key, the test terminates. For details of error message, see
"8-5-12-7. Error message”.

8-5-12-5. Target sector read
This test is used to continue reading the specific sector.

* Operation
Specify the disk to be checked in the following message.

Please insert the alignment or formatted disk in the drive,
What kind of the test disk do you use 7
[Alignment_disk Formatted_disk]

Al the fime, insert the test disk in the drive to be checked and move
the highlighting to the disk you inserted, and press ENTER. If the
drive is not ready or the test disk isn't inserted in the drive, the
following message is displayed and the testlerminates.

Drive not ready.

Specify the drive to be checked in the following message.

Test drive 7 [Drive_A]

Move the highlighting to the drive you want {0 select, and press
ENTER.
Specify the cylinder number to be checked in the following message.

Cylinder number ? [00 < 79] =1

Type the cylinder number to be checked in the displayed range and

press ENTER.
Specify the head number to be chacked in the following messags.

Head number ? [0 & 1]

Type the head number to be checked in the displayed range and
press ENTER.
Specify the sector range to be checked in the following message.

Sectorrange 7[1 <9, 9 < 18] =N

Type the first sector number and the last sector number of the
cylinder range to be checked and press ENTER. Also do not specify
sectors which extend from 9 secior to § sector.

“NOTE: When the alignment disk is selected, this specification of sec-
tor range is not displayed.
Specify whether to stop or confinue the test if an error occurs  while
executing test.
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Move the highlighting to the mode you want to select and press
ENTER. If the alignment disk is selected, select "No".
Specify whether to axecute the test or not.

Test start ? [Yes No)

Move the highlighting to the mode you want fo select and press
ENTER. when selacting “No", conirol exits to “specification of the
checked drive”. On the other hand, when selecting “Yes", starts the
test,

While the system executes the test, by pressing SPACE, it stops the
test. At the time, by pressing SPACE again, the system continues the
test. Also by pressing ESC, the test terminates. The depression of
ESC is always effective during this test.

The lower left screen shows pass count and test point represented by
physical address.

EEmEN
TT.HSS

Pass count =
Test point =

“TT" means the track, *"H" means the head and “S8" means the sector
In addition, the lower right screen shows the test mede and the test
drive.

Test mode: Read Test drive: Drive_A

+ Error processing

If the system detects an error while it executes the test, it displays the
kind of error and where the error occurs on the lower right screen and
increments the right-hand error counter. If the etror stop is set to “No”,
the system updates the emror counter every time an error occurs and
continues to execute the test. The system only displays the newest
error information at the lower right screen. On the other hand, if the
error stop is set to “Yes”, the system stops the test if an error oceurs.
At the time, by pressing ENTER the system continues the test. On the
other hand, by pressing ESC, the test terminates. For details of error
message, see "8-5-12-7. Error message”.

8-5-12-6. Error table display

All error kinds, lccations and counts are displayed for “Write-read
check” and “Read only check". However, this error information is
limited to 40 locations.

* Operation
By pressing any key, the test terminates.

8-5-12-7. Error messages

+ FDC busy
A read or write cammand is in process.

* FDC seek error
The system received a FAULT signal from the device or the seek
operation was abnormally completed.

+ Communication error
Handshake error occurred between the CPU and FDC.

* Equipment check

The system received a FAULT signal from a device or did not detact
a track 00 signal in the specified time period while the recalibrate
operated.

* Missing address mark
The address mark in the 1D section was not detected.

+ FDC no data
The 1D without CRC error was not detected.

* FDC Invalid command
A command written 1o the FDC was invalid.
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¢ Drivé not ready
The device being specified was in the not ready staté, 5w

e Ftecord notfound -

* DMA boundary error :
DMA error across 64KB boundary

* Write protected error '
The systern detected write protectron

. Scek errar- . oo 5
Shows the occurrence of a error durmg seek

sitap o ban oy = o

* " Bad coniroiler : P
Shows the occurrence of any abnormahty In the_oontrolter o

3 Bad address mark' "

. Bad CFIC error TR EEE IR
Shows the oecurrenceofaGFtC errar durrng data error. e

* Bad cormnmand error
A command was specified which was notin

* Compare error
Data being written did not accord with data bemg read.

. Others error o .
Shows the occu rrenoe of other errors not descrrbed above

BIOS.
L

8-5-13. Hard disk drive diagnostics

This program tests the hard disk drive, ... .

The following menu appears when this test program is selected
Mave the highlighting to the item you want to select, and press
ENTER. Depressron of ESC terminates the test. -

[

v

i Hard Dtsk Drlve Dtagnostrcs :
.+ -:Brive type check .~ CoTHEL L o
. \Write, read & compare check :
. Readonlyicheek - > .. .
- Random séek check '
' Dump and Patch
-+ Digk controller chieck .
Error table display

8-5-13-1. Drive type check - Ce

Thig! test itein: chigcks. the -specification of the drive if the drive is
rdady. Thg éapasity, ‘eylinder numbers, head - numbers and sector
numbers are displayed.

* Qperation _
Depression of any key terminates the test.

8-5-13-2. Write, read & compare check

This item checks the write/read operation.

The system writes the specified data to the hard disk, reads the same
data from the floppy disk, and then compares them..

The . speclf' ied data to be written is 00H 1o FFH. mcrement pattern
when the pass count is 0, othetwlse the data is Pbytes. repetitive
pattern of "“CB33".

* Caution —— g
When this test is executed a!l the contents stored in the dlsk are
destroyed So be very careful with this test '

. Operation ; ' :
Specify the range of cyirnders to be checked in the fol[owrng mes-'
sage. RS S S

Cylinder range ?
[000 ¢ 964] = NN - 1IN
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.,,__.[01<,->17]-|| o

Type the starting cylinder numbier-at first and press ENTER Then
type-the.ending cylinder:number and press ENTER. - P
Specify the number: of: sector accessed by one |nstruct|en ifi: the
following message. ST RO ,

Sector count ? [ e

PR SV L L

Type the Sector countin the drsplayed range and press ENTEH
Spetify the number.of retrial-in-the followiry message, whsn an error
has occurred. i

T TS

l:“-"ﬂ/ccnlntta e
[0<—>4] :

2

Type the retry count in the drsplayed range and press ENTER
Speclfy whesther to stop or contmue the festin the foltowmg rnessage
when an error has occurred i

1

'Errorstdp?r[\"esN;o]”} SR N

Move the highlighting to the mode you want to select and press
ENTER. .
Specify whether to execute the fest of hot in the fo[lowrng message

Test start ? [Yes Noj

Move itié ‘highlighting to thé riode you wani to select &nd press
ENTER. When entering "No", control- exits 1o “specification of the
cylinder range". On the othe'r-hahd when‘ente‘n'ng “Yes", starts the
test.
While executing-the test by pressing SPACE the system stops the
test. At1ha tiffie, by préssing SPACE again, the system cohtinues the
test. Also by pressing-ESC,.the. test terminates. The depressrng of
ESC is always effective during this test::

the lower left screen shows the pass count and the test pomt repre-
sented by physical address as follows:

Pass count =
Test point =

NEmEN
CCC.HH.SS

“CCC" maans the cyllnder, "HH" means the head and "SS" meang the
sector.
In additlon the lower nght screen shows the test mode

Test mode: Write

* Error processing

If the systém detécts an erfor while it executes the test, it displays the
kind of error and where the error oceurs on lower rlght screen and
increments the rrght -hand error counter.

If the error stop is set 1o “No”, the $ystem updates the error counter
every fime an error occurs and continues to execute the test. The
system only displays the newest error information in the lower right
sgreen: On the other hand, if the-grror stop is set to “Yes", the system
stops the test if an error ocours. At the time, by presstng ENTER the
systern continues theest and by pressing ESC, the test termlnates
For details of error message see "8-5-13-8, Error message”.

8-5-13-3. Read only check

The test chacks if the read operatron ls normal by readmg the data on
the hard disk,

. Operetron :
Specify the range of cyllnders fa be. chlcked in.the. followmg mes-
sage. o
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—|— Cylinder range 7

Error slop ? [Yes Noj

[000 « 064] = MmN - BRE

Type the starting cylinder number at first and press ENTER. Then
type the ending cylinder number and press ENTER.

Specify the number of sector accessed by one instruction in the
following message.

Sector count ?
0l e17]=11

Type the sector count in the disptayed range and press ENTER.
Specify the number of retrial in the following messags, when an error
has occurred.

Retry count ?

Type the retry count in the displayed range and press ENTER.
Specify whether to stop or continue the test in the following message,
when an errer has occurred.

Error stop 7 [Yes Noj

Move the highlighting to the mode you want to select and press
ENTER.
Specify whether fo execute the test or not in the following message.

Test start ? [Yes No]

Move the highlighting to the mode you want to select and press
ENTER. when entering “No", control exits 1o “specification of the
cylinder range”. On the other hand, when entering “Yes", starts the
test.

While executing the test, by pressing SPACE, the system stops the
test. At the time, by pressing SPACE again, the system continues the
test. Also by pressing ESC, the test terminates. The depressing of
ESC is always effactive during this tesl.

The lower left screen shows the pass count and the test point repre-
sented by physical address as follows:

ENREN
CCC.HH.8S

Pass count =
Test point =

“CCC" means the cylinder, “HH" means the head and "SS" means the

sector,
In addition, the lower right screen shows the test mode.

Test mode: Read

* Error processing

If the system detects an error while it executes the test, it displays the
kind of error and where the error occurs on lower right screen and
Increments the right-hand error counter.

If the error stop is set fo “No", the system updates the error counter
svery fime an error occurs and continues to execute the test. The
system only displays the newest error information in the lower right
screen. On the other hand, if the error stop is set to "Yes”, the system
stops the test if an error occurs. At the time, by pressing ENTER, the
system confinues the test and by pressing ESC, the test terminates.
For details of arror message, see “8-5-13-8. Error message”.

8-5-13-4. Random seek check

The est checks if the seek operation is normal by accessing the hard
disk at random.

* Operation

Specify whether to stop or continue the test in the following message,
when an error has occurred.
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Move the highlighting to the mode you want to select and press
ENTER.
Specify whether to execute the test or not In the following message.

Test start ? [Yes Naj

Move the highlighting to the mode you want to select and press
ENTER. When entering “No", control exits to “specification of the
cylinder ranga”. On the other hand, when entering “Yes", starts the
test.

While executing the test, by pressing SPACE, the system stops the
test. At the time, by pressing SPACE again, the system continues the
test. Also by pressing ESC, the test terminates. The depressing of
ESC is always effective during this test.

The lower left screen shows the pass count and the test point repre-
sented by physical address as follows:

L L
CCC.HH.8S

Pass count =
Test point =

*CCC" means the cylinder, “HH" means the head and "SS" means the
seclor.
In addition, the lower right screen shows the test mode,

Test mods: Read

* Error processing

If the system detacts an errer while it executes the test, it displays the
kind of error and where the error occurs on lower right screen and
increments the right-hand error counter.

If the error stop is set to “No”, the system updates the error counter
every time an error occurs and continues o execute the test. The
system only displays the newest error information in the lower right
screen. On the other hand, if the error stop is set to "Yes", the system
stops the test if an error occurs. At the time, by pressing ENTER, the
system continues the 1est and by pressing ESC, the test terminates.
For datails of error messags, see “8-5-13-8. Error messages”.

8-5-13-5. Dump and Patch

The contents of the disk, the hexadecimal figure with the ASCII char-
acter, are displayed on the screen and are patched up. The contents
of a sector (512KB) is displayed in two parts: the first half (256KB)
and the second half (256KB).

* Operation
Spacify the physical address to be dumped and patched.

Physical address = CCC.HH.S8

Type the cyiinder number displayed by “CCC" and press ENTER.
Type the head number displayed by "HH" and press ENTER. Type
the sector number displayed by “SS".

When the entrys have been compiete, the screen appears with the
data of the specified sector on the screen.

At this time, by pressing PGDN, a next sector or a second half of the
sector is displayed and by pressing PGUP, a previous sector or a first
half of the sector is displayed on the screen.

Moreover, by pressing SPACE, control exits “specify the physical
address” and by pressing ESC, the test terminates,

To patch up, move the highlighting fo the location you want to patch
and type the figure with hexadecimal and press ENTER. The follow-
ing message display on the lower screen. At this lime, specify
whether to update or not.

Update data 7 [Yes Noj
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[Movie "the highilighting tc iz mode you™ want o seTecf a‘er— press
ENTER. i u'J RO NCI ST

+—Errorprocessing- --——— - : s
Fthig systendétacts drverrorwhila' it bxbeutas the test it d[splays the : o

kind of error and where the error occurs on lower right screen.:
For cletall‘s of Brrot- message gbe-"g-5t 13 8 Error message"

8—5-13-6 Disk controller check Y e

The test checksthedlsk controller. el

. Operatlon
Speelfy wheth
Message.

Move the highlig htlng to the mode Yyou-wantto select and. press e
ENTER: When-selection “Yes”, the test ,l‘be repeated Bnthe other T
hand, when selecting "No", ihet tW|II be done enly.on s
Spec:[fy whether 1o execute the test ornotin the followmg_ 0553 ge

Test start ? [Yes No]

Move the hlghhghtlng to the mode you “want to select and press . Sy -
ENTER:Wheh efitering "NG" soritrol exits 1o+ “specfiication: of-ihe

aging mode™. On the other hand, when entering "Yes” starls the test

Depression of ESG termlnatesthe agirig. - :

» Error processmg : e T
If the system detects an error while it executes the test, it displays the
kind of error and where the error. occurs on lower right screen.

For detalls of error message see "8 5 13 8. Error message" S

B_ pressrng, anf key, the test termlnates

8-5-1 3-8 Error message

* Bad command o
Shows that an invalid command is recelved L

[
H

- Bad address mark
Sho s that 1he occurrence of an a ]

*" Record not found .
Shows thet the specified record is not found

ess_'mark read eror.”

* DMA boundaryerror ., . - .
Shows that the DMA error across 64Kb boundary . )

+ Bad track o ) _ , ‘

Shows that a bad track is found o
:BadECCondiskréad ' ~ o0 s w0 i s S T

Showsthat tfie oceurrence of an ECCerror durlng data read. - . S R R =

. Data corrected
A &rror occurred but shows' th

s Seeksrror Ty e

* Badcontroller b P .
Shows thatihe'c occurrence of any abnormallty m the controller

. Time out error

recewed |n the prescnbed nme

- Ccmpareerror TR
-Shows that an unmatch of the write data with the read data

* Qthers error B IS R T O R T P S BT L OE BRI U ST ."7 EVERNERS
Shows that the occurrence of other errors. not descnbed above Lo B R I
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CHAPTER 9. APPENDICES

9-1. uPD70208G Main CPU (V-40)
1. Features

1-1. High-performance 8-bit CPU

1M-byte memory space and 64K-byte /O space

Abundant memory addressing modes

Fourtesn 16-bit register sets

Instruction set with 101 types of powerful instructions

Bit field manipulation instructions

Packed BDC arithmetic operation instructions

Memory-memory high-speed block transier instructions
High-spead multiplication and division instructions by exclusive
hardware

High-speed effeciive address caiculation by exclusive hardware
A wealth of interrupt process functions

WPDBOBOAF emulation mode

Standby mode

0O 0 o0 O 0 QO

¢ 0 0 0

1-2. Internal clock generator
1-3. Programmable wait function

1-4. Dynamic RAM refresh function

1-5. Timer/counter unit
Three 16-bit counters

Six programmable count modes
binary/BCGD count

Multiple-latch commands

o

L= 2 = I s

1-8. Serial control unit
Asynchronous serial communication
Clock rate: Baud rate x16, x64
Baud rate: DC 1o 48.4k bits/sec.
Character length: 7/8 bits

Transfer stop bit: 1/2 bits

0

Q 0 Do O

1-10. IEEE-796 bus compatible interface
1-11. CMOS

1.12. Low power consumption

1-13. Single power supply

1-14. 10-MHz clock
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2. uPD70208G Pin Configurations
£ g0spinRlasticFlal Rackage(Top View)
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NOTE: For pPD70208G, pins 3 to 10 are output only.

3. WPD70208G Block Diagram
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4, Pin Function

4-1, AD? to ADO (address/data bus) ... 3-state
input/output

These pins constitute a maltlplexed addressldata bus that outputs the
lower 8 hits of 20-bit agdréss information: and: inputs/outputs 8-bit
data on a time-division basis. These plns function as the address bus
during T1 state of the bus-cycle, and s the data bug during T2, T3,
TW, and T4 statas.” . .

These pins become hlgh impedance during hold acknowledge

4-2. A15 to AB (address bus) ... 3-state output

These pins output the:middle 8 bits of 20-bit address. information.
These pins become hlgh |mpedance dunng hald ackrigwlsdge.

4-3. A1 9/PS3 o A1 6/PS0 (address buslprocessor
status} ... 3-state output

These are tlme-multlplexed ouiput pins that output addresses and
processor status sighidls.

These pins function as an address bus during T1 state of the bus
cycle, They output processor status stgnals dunng T2, T3, TW, and
T4 states.

When functioning as an address bus; these plns output the higher 4
bits of address information. Al-theése pins output 0 during 1O access.
The processor status signal is output during both the memery and ¥O
accesses. The PS3 pin cutputs 0 in native mode and when the cycle
is neither DMA hor refresh; otherwise, it cutputs 1. The PS2 pin
outputs the content of the interrupt enable flag (IE)

The PS1 and PS0 pins indtcate Wthh segment is used by the current
bus cycle.

Processor Status
A17/PS1 AI6/PS0 | " Segment
0 0 Data segment 1 (DS1)
0 1 Stack segment {SS)
1 0 _ Program segment (PS)
1 1 Data segment 0 (DS0)

These ping become high impedance during hold acknowledge.

4-4. REFRQ {refresh request) ... Output
This is an output pin that outputs an active-low signal during T2, T3
and TW states of the refresh cycle. =

4-5. HLDRQ (hold request) ... Input

This pin inputs a high-level signal when an external device requests
that the address bus, address/data bus, and centrol bus be released.
The priority of this-gignal |I$ as follows: REFU (highest priority) >
DMAU > HLDFlQ > CPU > REFU (lawest priority).

4-6. HLDAK‘(hoId ac‘knowledge) ... Output

This signal indicates that the pPD70208/70216 has acknowledged
the hold request signal {(HLDRQ) and set the buses to the high-im-
pedance state. When-this signal is at the high level, therefore, the
address bus, address/data bus, and control bus of 3-state ouiput
system becoms high-impedance state, . -

If a refresh request or DMA tequest wrth hlghsr priority than the
HLDAK signal occurs during koid acknowledge, HLDAK becomes
inactive. Then the pPD70208G requests that the bus control be
returned fo it provided that the HLDRQ signal becomes inactive at the
same time.

4-7. RESET (reset) ... Input

This is an active-low reset input pin and takes the precedence over all
the other operations. The reset operation affecis not only the CPU but
also the on-chip peripherals. After the reset input is released, the
CPU starls execuling the program from address FFFFOH. The
RESET input is also used to release the standby mede of the CPU.
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4-8. RESOUT (réset output) ... Quiput —

This pin synchronizes the asynchronous signal mput o the E§E
pin with the internal clock and then outputs It as an active-high signal.
This gignal can a]so be used asa system reset sugnal

4-9. READY (ready) lnput

The basic bus cycle of the tPD70208G requires four clocks How-
ever, when the READY signal goes low (inactive) a wait state (TW) is
inserted between T3 and T4 states and’ thus the bus oycle’ is-&x-
tended. This function.is used for n'iemory or IJO whose access hme is
slow,

This signal is internally synchromzed wnth the clock and suppined fo
each hiock. Therritis-checked durlig T3 and TW states.. :
Other than by this slgnal TW state can: be also mserted by program—
mable wait function L

4-10. NMI (nonmaskable interrupt) Input

This pin.inputs an mterrupt request slgna[ that cannot be masked by
software. ‘

This input signal is rising-sdge trlggered and is sampled in each clock
cycle, When the current instruction has been’ executed an lnterrupt
assigned with No.2 vector is generated.

This interrupt is also used to release lhe standby mode of the CPU

4-11. MRD (memory read) ... 3-state output

This signal becomes active (low Ievel) when data is read from the
memory. This signal also becomes active when the memery is
refrashed by the on-chip refresh control unit or when data are trans-
ferred from the memory to 170 by the on-chip DMA control unit.

The MRD signal becomes active during T2, T3, and TW.states of the
bus cycle.

This pin hecomes high impedance durmg hold acknowlsdge

4~12. MWR (memory write) ... 3-state outpyt_ ‘

This signal becomes active (low level) when data are written to the
memory. This signal also becomes active when data are transferred
from the VO to memory by the on-chip DMA control unit, When data
are processed by the GPU, the MWR signal becomes active during
T2, T3, and TW states. However, when data are processed by the
DMA unit, the MWR signal becomes active during T3 and TW states.
This pin becomes high impedance during hold acknowledge .

4-13.10RD (VO read) ... 3-state output

This signal becomes active (low level) when data are read from the
/0. However, if the /O fo be accessed is on the c¢hip, it will not
become active. The IORD signal alse becomes active when data are
transferred from the IO to the memary by the on- chip DMA control
unit. This signal becomes active during T2, T3 arid-TW states-of the
bus cycle.

This pin becomes high impedance during hold acknowledge.

4-14. IOWR (1/O write) ... 3-state output.

This signal becomes active {low level) when data are written to the
I¥Q. However, if the /O fo be accessed is on the chip, it will not
become active. The TOWH signal also becomes active when data are
transferred from the memory to /O by the on-chip DMA contral unit.
This signal becomes active during T2, T3, and TW states when data
are processed by the CPU. However, when data are processed by
the DMALU, the TOWR signal becomes active during T3 and TW states
for normal write fiming; T2, T3, and TW sfates for extended write
timing.

This pin becomes high impedance during hold acknowledge.

4-15. ASTB (address strobe} ... Output

This signal is an active-high strobe signal that externally laiches ad-
dress information. This signal becomes active while the dock
(CLKOUT) in T1 state of the bus cycle is at low lavel.

This pin cutputs low-level signal during hold acknowledge.



— This_signal is used to request the other master CPUs in the multi-

4-16. BUSLOCK (bus lock) ... 3-state output

——
PC-4741

4-23. Q31 to QS0 (queue status) ... Output

These signals inform an external device {floating-point operation chip}

processor system not fo use the system bus while the instruction
following the BUSLOCK prefix is being exacuied or during interrupt
acknowledge cycles.

During bus lock {i.e. BUSLOCK is active), hold request and DMA
regjuest are ignored, while refresh request is hold off.

This pin becomes high impedance during hold acknowledge.

4-17. POLL (poll} ... Input

The signal input to the POLL pin is checked by the POLL instruction.
If the signal is at the low level, the program execution proceeds to the
next instruction. If the POLL pin Is at the high level, it is checked
avery five clocks until the FOLL input goes low, These functions are
used to synchronize the GPU program with the operations of external
devices.

4-18. BUFR/W (buffer read/write) ... 3-state output
This signal is oulput to determine the data transfer direction of an
external bidirectional data buffer. If it is high level, data are output
from the pPD70208G to the external devica. If the signal is low leval,
data are input from the external device to the pPD70208G.

This pin becomes high impedance during hold acknowledge,

4-19, BUFEN (buffer enable) ... 3-state output

This signal is active low signal and is used as an output enable signal
for the external bidirectional data buffer.

During T2 through T4 states of the read cycle and interrupt acknow-
ledge cycle, it becomas active (low level). This signal also becomes
active during T1 through T4 states of the write cycle.

However, the BUFEN pin will not become active when the internal 110
on the chip is accessed.

This pin becomes high impedance during hold acknowledge.

4-20, X2 and X1 (clock) ... Input

To use the intemal clock generator, a crystal must be connected
across the X2 and X1 pins. The osclillation frequency of the crystal to
be connected should be 2 times the operating frequency.

If an external clock generator is to be used, the square wave of 2
times the operating frequency must be input to the X1 pin and the
inverted signal of the X1 to the X2 pin.

4-21. CLKOUT (clock out) ... Output
This pin outputs the square wave clock that has one half the frequen-
cy of crystal frequency or X1 input frequency.

A-22. BS2 to BSO0 (bus status) ... 3-state output

These pins output status signals that inform the external bus control-
ler of the current bus cycle.

These signals become active during T1 and T2 states and are en-
coded as indicated in the table below. By decoding these encoded
signals, the external bus controller can generate control signals by

which {o access the memeory or |/O.
Only when CPU enters halt state, BS2 to BSO indicates the CPU

passive state one clock earlier than normal states.

BS2 BS1 BSO Bus cycle
0 0 0 Interrupt acknowledge
0 0 1 /O read
0 1 1] /O write
0 1 1 Halt
1 0 0 Program prefetch
1 0 1 Memory read”
1 1 0 Memory write (including DMA cycle)
1 1 1 CPU passive state

* In addition to the CPU read cycle, the *memory read cycle" in-
cludes the DMA cycle, DMA verify, and refresh cycle.

Thess pins becoms high impedance during hold acknowledge.
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of the CPU's internal instruction queue status.

The "queue status" means a status in which the exacution unit (EXU)}
in the CPU accesses an instruction queue. The contents output fo the
QS1 and QS0 pins are valid only during one clock cycle immediately
after the EXU has accessed the instruction queue.

Qs1 | Q8o Instruction queue status
0 0 |No operation (no changing queus)
0 1 | The first byte of an instruction is fetched.
1 0 |The queue is empty.
1 1 | The second or latter byte of the instruction is fetched.

The status signals are provided so that the floating-point operation
chip can monitor the program execution status of the CPU and per-
forms processing in synchronization with the CPU when the control is
given to the chip by the FPO (floating peoint operation) instruction.

4-24. TOUT2 (timer output) ... Output
This is the output pin of the internal timer/counter unit (TCU). Of the
three counters of the TCU, the result of the TCT#2 is output {o this

pin.
4-25. TCTL2 (timer control} ... Input

This is the control input pin of the internal timer/counter unit (TCU). Of
the three counters, the TCT#2 is controlled by this input.

4-26. TCLK (timer clock) ... Input

This s the clock input pin of the internal timer/counter unit. However,
the clock actually input to each counter is selected by software from
either the clock input to this pin or the operating clock of the
pPD70208G on which frequency division has been parformed.

4-27. INTP7 to INTP1 {interrupt request from
peripheral) ... Input

These seven pins input asynchronous interrupt requests to the inter-
nal interrupt contrel unit (ICU). Elther edge-triggering (at the rising
edge) or level-triggering (high level) of these input signals can be
selected. These interrupt request inputs can be also used o release
the standby mode of the CPU.

These pins have Internal pull-up resistors.

4-28. INTAK/SRDY/TOUT1 (interrupt
acknowledge/serial ready/timer output) ... Output
This is a shared oulput pin for interrupt acknowledge signal, serial
ready signal, and timer output (TCT#1). The interrupt acknowledge
signal INTAK becomes active (low level) during T2, T3, and TW
states of the interrupt acknowledge cycle of the CPU. The SADY
signal is output from the internal serial centrol unit (SCU) and be-
comes active (low level) when the receiver is enabled to receive data.
The TOUT1 signal is output from the internal timer/counter unit
(TCU). Of the three counters, a result of the TCT#1 is output fo this
pin. The functions of this pin is selected by controlling the OPCN
{on-chip peripheral connection) register in the pPD70208G by
software.

4-29. DMAAK?3/TxD (DMA acknowledge/transmit
data) ... Output

This is a shared pin and outputs the acknowledge signal for channel 3
of the DMA unit and serial data from the serial control unit (SCU).

The DMAAKS signal is active-low.

When this pin functions as the TxD pin, it becomes high level {mark-
ing) if there is no transmit data. When transmit data is set, the start bit
(low level) is automatically output and then the set data is serially
output. A parity bit and a stop bit (high level) are appended to the end
of the each data. Whether to append the parity bit can be specified by
program.
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The pPD70208G's internal:OPCN, {on chip peripheral connegtior)
register- controls the funchon of thig pll'l {refer to 121, System I/O
Area) o G

4-30 DMARQ3IleD (DAM requestlrecelve data) -
inpat .. i
Thisis a shared pin that mputs the request srgnal for channel 3 of the
DIMA unit and the. serial data of the SCU ;

The DMARQS signal-is active-high. -

When this pin’ functrons as the leD pm, a high- Ievel (markmg) signal
is input to it when no data is-fransmitted. The RxD- p|n starls recervm
data at the fallmg edge of the start b|t :

: :-E,ei't','on . '.rEi.MAAK, :xﬁ_f _f W-ﬁ_"'lﬂ'ﬁffi\'kfsﬁb-v.ﬁéﬁl1-
1 | DWMAAKS . | DMARG3 | INTAR.
L2 - &:..DMAAEY . | DMARQ3: | - TOUTL.

3 TxD RxD INTAK

3 T | R -|. ROV

The three’ piné desciibed 'in’ Sections’ 4-28  through 4-30' can be
spacified in the following four ways by controlling register OPCN (on-
chip peripheral connechon) of 1he uPD702OBG by software

4-31. DMAAKZ to DMAAKO (DMA acknowledge)
Output ‘
These pins output the DMA acknowledge srgnals from channels 2

through 1 of the DMA unit.
These' 5|gnals are actrve-low

432 DMAHoz to DMAR‘QG (DMA request) lnput

These ping |nput thé DMA request ‘signals to chaninais 2 1hrough 0 of
the DMA unit.
These signals are actrve-hrgh.

4-33. END/TC (end/terminal count) ... Input/output

This' active- low pin controls fermination of data transfer by DMA when
the 'data transfer is perforrned by the DMA unit. When a low-level
puise (END} is input to this pin diiring the DMA transfer, the DMA unit
will terminate the ongoing DMA servrcrng Algo, when the number of
DMA ransfers specified for each channal is complete, this pin outputs
a low-level pulse (TC)..

Because this pin is an open-dralrr, a pull-up resrstor must be external—
ly conriected.: o i .

4-34 Vop {(power supply)
Thrs isa posntrve power supply pln g

4—35 GND (ground)
ThlS |s a ground pin (0V)..

4-36 IC (internally connected)
Don’t.connect any signal with'this pin and must be left « open;

5 Functlonal Blocks

5—1 CPU (central processmg urut) :

The CPU consists of two' independerit processrng ‘unitgs BCU (bus
contrel unit) and EXU (executmn unrt) Each of lhese two unlts per—
forins the' followmg funchon :

“instruction queue'is 4-byte far thé u.PD?0208G
. Processes data {executes microprograms). ...

Tevee | rrerrueTh—Hma.
: DECISION ponror Nt
T (fromC‘.G)

Tateue STANDBY pLOQK
CONTROL || CONTROL | - frem CG)

ADDRESS
.|.REGISTER

i Clugue dala SEQUENCE
o [ fews el - | control
' l:']‘l'ﬁnmucnon DECODER|

L PSW - ‘
Sub data bus (16} "Miiri data'bus (18) .

Fig. 5-1 uPD702OSG GPU block dragram

5-2, BIU (bus mterface unrt)

The BIU controls the pms conslltutmg the data bus, address bus, and
control bus. These buses are used by three funcltonal biocks: the
CPU, DMAU- (DMA conlrol umt) and REFU (refresh conlrol unit). The
BIU synchronizes the RESET, and READY ‘inputs using the -clock
sngnal generated by the clock generator The synchromzed reeet sig-
nal is active-high that is used-in the pPD70208G as well as supplied
to an external device via the RESOUT pin. The synchronized READY
slgnal is supplled io the |nternal CPU, IMAUA ancl FlEFU

Wi Pyl

‘ T RESOUT
-.‘ To internal

* dirauit

[———=Ta Interndl
cirauit

P!

Fig, 52 Synchronization of RESET and READY



5-3. BAU (bus arbitration unit)

REFU thighest priority} > DMAU > HLDRQ > GPU > REFU (lowest
priority}

The REFU can {ake sither the highest or lowest priority depanding on
the pending staius of the refrash request, Even when a bus is used
by a bus master, If another bus master with the higher priority re-
quests the bus control, the BAU requests the current bus master to
return the bus control by inactivating the acknowledge signal (i.e., bus
acknowledge signal to the GPU, DMAU, or REFU, or the HLDAK
signal to an external device). When the bus request signal (i.e., bus
request signal from the CPU, DMAU, or REFU, or the HLDRQ signal
from an external device) becomes inactive in response 1o this bus
relinquish reguest, the BAU gives the bus contro! 1o the bus master
with the higher priority.

When the bus control is sent between the internal bus maslers, bus
control request, acknowledge, refinquish request, and relinquish are
efficiently performed.

5-4. CG (clock generator)

The CG generates elock signal one half the frequency of the crystal
connacted across the X1 and X2 pins and provides the clock to the
CLKOUT pin and each functional block of the n70208G. The duty
cycle of the generated clock signal is 50%.

PC4741

5-5. REFU (refresh control unit)

nerates refresh addresses and refresh request signals.

If it is a dynamic RAM, can be refreshed.

5-6. WCU (programmable wait control unit)

The WCU has a function o insert up to three clocks of wait states TW
to compensate for the process speeds of low-speed memoaries or
1/O's. The number of clocks per wait state TW can be independently
specified for CPU access, DMA access, and refresh access. Espe-
cially, when accessing the CPU, the memory space can be divided
Into three areas. These three areas and /O can be independently
specified,

5-7. TCU (timer/counter unit)

the TCU is a timericounter unit. Three independent counters are
provided in the TCU. The output signal of one of the counters is
supplied to internal blocks whereas that of another one is supplied to
extarnal devices. The output of the last counter can be supplisd to
both internal and external devices.

5-8. SCU (serial control unit)
The SCU performs asynchronous serial communication.

5-9. ICU (interrupt control unit)

The ICU is an interrupt control unit, and arbitrates eight interrupt
requests, generates an interrupt request that is to be sent io the CPU,

KO ilator 0SC__| 12 frequency GLKGUT and sends the interrupt vector number to the GPU, One of the sight
Xz o— diver interrupt request lines is not externally connected but it is connacted
10 an output of the internal timer/counter.
CLOCK 5
(1o internal ciruit} 5-10. DMAU (DMA control unlt)
oscww The DMAU is a DMA control unit and controls data transfer performed
: ; : : by using DMA (Direct Memory Access) batween the memory and I/1C.
R S
cLkout _ [/ N\ / N\
{CLKOUT)
Fig. 5-3 Clock generator
9-2, LU57844P SUB CPU (SCM)
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2) Sub CPU (SCM) pin‘description. - -+ =

RN - 1T SRPRAT A A PO

CInfOut

" - Gignal hame . | Function
IPCO PO InOut Bl-directions: Host I/F port - '
IPC1 - dOP1r InfQut —

CdRG2 s P2l “In/Out -
- IPG3 s P3e- - InfOut A : -
PVCRT - Qoo . - ioout CRT Power switch
PYMDM - - .Qol Ouit Notused =~ - =
PON (PVCC) - L oQo2 Out VGG Power switch
KSTRA . Q03: Qut .. Key strobe ling
KSENO RoO in Key sense line (0 thru' 7}
KSEN1 RoO1 In T
KSEN2 'ROZ .- . In
. KSEN3 RO3 In
. KSEN4 ‘Ri0 In
 KSENS, Ri1. n
KSENS .R12 In
KSEN?7 R13" In
LED1 R20 Out Caps Lock LED
LED2 R21 Out Num Lock LED
LED3 " R22 “Qut Sorl Lock LED. C
*RESET R23 Qut’ System Reset (active low) .
FDNO (SW7) R30 Out Not used
FDN1 (SW8) R31 Cut Not used
- COM1/2 R32 Out COM1/*COM2 select
TKPDEW - R33 In Ten-key-pad select switch (High)
KSTRO Z0 QOut Key strobe line {0 thru 10}
KSTR1 Z1 Qut (KSTROBEQ=SLP/RES key sircba}
KSTR2 Z2 Out (KSTROBE1=ON SW strobe)
KSTR3 Z3 Qut
KSTR4 - 24 -Out
KSTRS Z5 Out
KSTRB Z6 Out
KSTR7 Z7 Qut
KSTRS Z8 Out
KSTR9 Z8 Out (KSTROBES, 9=Low Batt LED)
KSTR10 Z10 Out (KSTROBE10=V-reference)
CPUHS Z11 In Host hand shake signal
SCMHS Z12 Qut SCM hand shake signal
BKLIGHT Z13 Out Back-light control
KCLKOUT Zi4 Out KEY I/F clock out
LB Z15 Qut Low Battary Signal for HDD
KCLKIN KI In KEY I/F clock in
ON/OFF KH In ON SW sense
KDATAIN KL : In KEY I/F data in
LOWBATO KCO An: Ou¥/In Low batiery FATAL Leva!
LOWBAT1 KC1 An: Out/In Low battery WARNING level
ACPOWER KC2 An: Out/In AC adaptor
*RI KC3 In Ring indicator
KDATAOQUT SOouT Out KEY I/F data out
SSPKR F Out Low Battery Beep.
VCCHK SiN In Vee check

* means active low signal.
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9-3. 8087

NUMERIG-BATA-CORROCESSOR

8087-1

H High Performance Numeric Data Coprocessor H Adds 8 x 80-Bit Individually Addressable

Register Stack to the 8086/8088 and 80186/80188
# Adds Arithmetic, Trigonometric, Exponential, Arghit:cturec ° an

and Logarithmic Instructions to the Standard
8086/8088 and 80186/80188 Instruction Set for N 7 Built-In Exceptlon Handling Functions

All Data Types .
B MULTIBUS® System Compatible Interface
H CPU/8087 Supports 7 Data Types: 16-, 32-, 64-Bit
Integers, 32-, 64-, 80-Bit Floating Point, and
18-Digit BCD Operands

E Compatible with IEEE Floating Point Standard
754

The 8087 Numeric Data Coprocessor provides the instructions and data types needed for high performance numeric applications,
providing up io 100 times the performance of a CPU alone. The 8087 is implemented in N-channel, depletion load, silicon gate
technology (HMOS IlI), housed in a 40-pin package. sixty-eight numeric processing instructions are added to the 8086/8088,
80186/80188 Instruction sets and eight 80-bit registers are added to the register set. The 8087 is compatible with the |IEEE Floating
Point Standard 754,

CONTROL UNIT NUMERIC EXECUTION UNIT {

! | EXPONENT FRACTION | I E u 21 D Voo
BUS BUS
| | | (ayania[ 12 22| ] AD15
EXPONENT PROGRAMMABL aiagama]_|a 23[ | at6is3
| [powmoL worp | MODULE SHIFTER | , )AD ZE 24 %Amsa
| {STATUS WoRD | INTERFACE ! azamal_y4
| a5 25| |aeiss
! | 16 ‘ (agpaoia[ s 26 | arwise
| NEU INSTRUCTION { MICROCCDE ARITHMETIC | tgyane] |7 27| | BrEsT
| COITJ;‘-OL 68 MODULE | taana[_|e z8l_ | AQFGTT
DATA I Ap7[]s 20| INT
l OPERANDS i€ | ans[| 10 e || RaraTe
QuELE & TEMPCRARY aps[] 11 o1 [we
| 16 REGISTERS | aDa [ 12 a2l
| ] | aoz[]1s w5
‘ | T N i apa[ T4 34| |57
! A {6) | Aot |15 as[ &0
l G ((3 aool_|1e as[ Jaso
| | w| [ FECISTER STACK ) | N[ 17 a[Jas
STATUS ngF}ris,qsc]:ﬁglé | 0 @ | ne[ 18 3a| ] Busy
R
EXCEPTICN | D (1) | ck[The 29[ Reapy
ADDRESS
POINTERS (a | ano| 20 40| ] RESET
| [e——a0 BITS——=|

Figure 1. 8087 Block Diagram Figurs 2. 8087 Pin Configuration
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Table 1.8087 Pin-Description

Symbol

Type

SIS A SN R

I

Name and Functlon

AD15- ADQ

18]

- control of the bus. A15 = A8 do not require an address la ;
- 8087 will'supply anagidress for the T1 —

ADDRESS DATA: These lines constitute the time multiplexed memory address {T1) and data
(T2, T3, Tw, T4) bus. A0 is analogous to the BHE for the lower byte of the data bus, pins D7 ~

-...|.D0. It js LOW during T1 when a byte is t0_be iransferred .on.the lower portion of the bus.in-
‘ j:"'memory operatlons Elght -bit orlented devices tied to the lower half of the bus would normal]y
| 'use AQ-to condltlon chlp select functions. These.lines are-active HIGH: they are input/output -

lines for 8087-drivery bus cycles and are. inputs which th.e 8087 mor_t_ltors when the. CPU is.in

TTtperlod R

A18/85,
A17/54,
A16/S3

A19/86, . 5

- ADDRESS MEMORY::During T1 these are the four most significant address llnes for memory

operations. During memory operations; status information isavailatie on these lingg during.Ja,.
Ta, Tw, and T4. For 8087-controlied bus cycles, S8, S4,-and S3-are reserved and: ‘eurrently;ane
(HIGH) while S5 is always LOW. These lings are mputs which the 8087 mon:ters when. the CpRU
is in control of the bus.

BHE/S7

|

(0]

BUS HIGH ENABLE: During Ty the bus high-enable '“sigﬁ‘edl(mfshﬁutd be dséd’-tdﬁ-éﬁiﬁle-
data onto the most significant half of the data bus, pins D15 — D8. Eight-bit-oriented devices fied
to the upper half of the bus would normally use BHE to condition chip select functions. BHE is
LOW during T+ for read and write cycles whan a byte is to be transferred on the high portion of
the bus The 87 status information is.available dunng Tz, T3, Tw, and T4..The signal is. active
LOW. S? is an lnput whrch the 8087 monitors during the CPU-controIted bug.cycles,

o

i 0 (LOW)

] ;_STATUS For 8087-dr|ven these status lines are. encoded as follows: Co J;;.'

82 . 180 .
Unused
Unused
Read Memory

1 Write Memory

1 Passive
Status is driven active during T4, remains valld dunng T1 and Tz, and is returned to the passive
state (1, 1, 1) during Ts or during Tw when READY is HIGH. This status is used by the 8288 Bus
Controller {or the 821 88 Integrated Bus Controller- with an 80186/80188 CPUj) to generate all
memory access control signals. Any change in 32, ST, or S0 during T4 is used 10 indicate the
beginning of a bus'cycle, and the return to the passive state in T3 or Tw is used 0 indicate the
end of a bus cycle These srgnals are monltored by the 8087 when the GPU is in control of the

bus.

X
1(HIGH) ©
1 0
1
1

_I.O—l.ox

RQ/GTC

o

BEQUESTIGFIANT Th|s requestlgrant ptn is used by the 8087 to gam control of the local bus
from the CPU for operand transfers or on behalf of anothér bus master. It must be connected to
one of the two processor requestlgrant ptns Thé request/grdnt sequefice on this pin is as
follows: S

1. A pulse one clock W|de is passed to the CPU to mdrcate a local bus request by either the
8087 or the master connected to the 8087 RG/GT1 pin.

2. The 8087 waits for the grant pulse and when it is received will either |n|t1ate bus transfer
activity in the clock cycle following the grant or pass the grant out on the FtQ/GTt pin in this
clock if the initial request was for another bus aster.

3. The 8087 will generate a release pulsé to the CPU one clock cycle after the comp!etion of the
last 8087 bus cycie or on receipt of the release pulse from the bus master on RQYGTH.-

For 80186/80188 systems the same sequence applies except RQ/GT signals are- converted to

appropriate HOLD, HLDA signals by the 82188 Integrated Bus Controller. This is to conform with

B80186/80188's HOLD, HLDA bus exchange protocol. Refer to the 82188 data sheet for further

information.
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Table 1. 8087 Pin Description (Continued)

-Symbol Typo Name.and.Eunction
Y Ype

ROGT1 11O REQUEST/GRANT: This request/grant pin is used by another local bus master to force the 8087
to request the local bus. If the 8087 is not in control of the bus when the request is made the
request/grant sequence is passed through the 8087 on the RQ/GTO pin one cycle later. Sub-
sequent grant and release pulses are also passed through the 8087 with a two and one clock
delay, respectively, for resynchronization. RQ/GT1 has an internal pullup resistor, and so may
be left unconnected. If the 8087 hag control of the bus the request/grant sequence is as follows:

1. A pulse 1 CLK wide from another local bus master indicates a local bus request to the 8087

{pulse 1).

2. During the 8087's next T4 or Ty a puise 1 CLK wide from the 8087 to the requesting master
(pulse 2) indicates that the 8087 has allowed the local bus fo float and that it will enter the
"RO/GT acknowledge" state at the next CLK, The 8087’s control unit is disconnected logically
from the local bus during "RQ/GT acknowledge."

3. A pulse 1 CLK wide from the requesting master indicates to the 8087 (pulse 3) that the
"RQ/GT" request is about to end and that the 8087 can reclaim the local bus at the next CLK.

Fach masier-master exchange of the local bus is a sequence of 3 pulses. There must be one

dead CLK cycle after each bus exchange. Pulses are active LOW.

For 80186/80188 system, the RQ/GT1 line may be connected to the 82188 Integrated Bus

Controller. In this case, a third processor with a HOLD, HLDA bus exchange system may

acquire the bus from the BO87. For this configuration, RG/GT1 will only be used if the 8087 is the

bus master. Refer to 82188 data sheet for further information.

Qs1,Qso I QS1, QS0: QS1 and QS0 provide the 8087 with siatus to allow tracking of the CPU instruction

‘ queue.

Qs Qso
0 (LOW) 0 No Operation
0 1 First Byte of Op Code from Queue
1(HIGH) © Empty the Queue
1 1 Subsequent byte from Queue

INT O INTERRUPT: This line is used to indicate that an unmasked exception has occurred during

numeric instruction execution when 8087 Interrupts are enabled. This signal is typically routed to

an 8259A for 8086/8088 systems and to INTQ for 80186/80188 systems. INT is active HIGH.

BUSY o BUSY: This signal indicates that the 8087 NEU is executing a numeri¢ instruction. It is con-

nected to the CPU"s TEST pin to provide synchronization. in the case of an unmasked excep-

tion BUSY remains active until the exception is cleared. BUSY is active HIGH.

READY | READY: READY is the acknowledgement from the addressed memory device that it will com-

plete the data transfer. The RDY signal from memory is synchronized by the 8284A Clock

Generator to form READY for 8086 systems. For 80186/80188 systems, RDY is synchronized

by the 82188 Integrated Bus Controller to form READY. This signal is active HIGH.

RESET | RESET: RESET causes the processor to immediately terminate its present activity.

The signal must be active HIGH for at least four clock cycles. RESET is internally synchronized,

CLK 1 CLOCK: The clock provides the basic timing for the processor and bus controller. It is asym-

metric with a 33% duty cycle to provide optimized internal timing.

Voo POWER: Ve is the +5V power supply pin.

GND GROUND: GND are the ground pins.

NOTE: For the pin descriptions of the 8086, 8088, 80186 and 80188 CPUs, reference the respective data sheeis (8086, 8088,
80188, 80188).
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PG4
9-4. TC8566F Floppy Disk Controller II

1 ) General -
The TCB586F is a floppy disk control mlcrochlp des19ned to |nterface
four floppy disk unit with tha CPU.-In. this chipls |mplamented a htgh
performance VFQ. cnrcmtry and penpheral Ioglc clrcuﬂ'.ry :

o ;

2)Features T LRSS Sin
‘1 Silicon gate CMOS T e S IR
,Q Single 5V supply

Q- 100-pin flat package

., Internal oscillator. - I T

EI Internal VFO .. e

O FD/MFD selection

ID FM/MFM recordmg rode .

- Intemal write compensatisn -

' Motor enable otitput control”

'Q Internal ¥O address decoder

[=F Multi-sector, multi-track

Q. Slmultanaous seek, 4 drives

o Drive: mterface Schmltt trlgger |nput

:Q Programmable step rate

Q IBM compatible track format

O’ Internal CRG genération and check (X168+X12+4X5+1)

O Programmable head load and unload fime

0O Data scan function

0 DMA/non-DMA data transfer

£23528338:52858538%5

I:/f L B =]
2[: “ — 70
3 E: O — )
g — ' | —
N — s
[ —— ——\7s
7 —] ' B | 71
Y mo— =1
[ E— 17
e ] [ 71
L m— ' 17
12 ] ‘ . —)
o — ‘ —S
Ly — - S | e 4
15 L] I | i
16 B 165
17 C —
18 [ ] . — 163
19 —)
20 [} —
21 —
22 — )
E2Y — —
24 ] —
= — 158
LY — —
7 [ -
ZBI: — =
23
ol m— )/:I 51
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’. 8) TC8566F block diagram

st 827 Glock genoraip
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| BN . B . . |—>% LPF1
OR B 8 . e
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i deriae S ohc svie 5 bAce
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4) Signal description
Pin No. | Signal name In/Out Description
1 Cé Out Control register CB output
2 TOR In Signal used to transfer data onfo the data bus from the FDC.
4 oW In Control signal to transfer data from the data bus to FDC.
5 Al In
6 A1 In
7 A2 In
8 A3 In Addrass signal
9 A4 In
10 A5 In
1 AB In
12 A7 In
13 C38 In FDC chip select
14 AEN In Address enable from the CPU
15 Do In/Out
16 D1 In/Out
17 D2 In/Out
18 D3 InfOut | Bidirectional 8-bit data bus
19 D4 InfOut
20 D5 In/Out
21 D& In/Out
22 D7 In/Qut
23 DRQ2 Out DMA request. Output 1o delay DRQ. The signal is at a low level when the control register ENID bit is 0.
24 INTRQ Out Interr_upt_request issued by the FDC. The signal is at a low [evel when the control register ENID bit is
0. This signal stays low.
25 INT Out Interrupt request issued from the FDC.
26 DRQ Out DMA raguest
27 V85) G FDG digital ground
28 AG G VCO analeg ground
32 DACKZ In DMA cycle becomes valid with a low state of this as input at DMA transfer.
33 DMATC In Indicates end of DMA during DMA transfer.
34 CONT In VYCO control voltage input
a5 TEST In Test input with a pullup resistance. Normally, not to be connscted or fixed high.
36 VGO In/Out Test input in the test mode, but normally output. To be connected with the low gain side filter.
a7 LPF2 Out Output copne_cted to LPF of the PLL circuit. Selected after leading frequency. To be connected with
the low gain side filter.
Output connected to LPF of the PLL circuit. Selected afier leading frequency. To be connected with
38 LPF1 Out the high gain side filter.
30 Ccw Out Taest input. Not to be connected.
40 DW In Data window input signal required when using external VFO circuit. Normally, low or high fixed.
41 FLT1 Out Test input used to indicate filter switching. Not to be connected.
42 DOSs Qut Test input. Not to be connected.
43 LOCK In Test Input with a pullup resistance. Normally, not to be connected or fixed high.
B5T Data read signal from the floppy disk drive.
44 (RDT) in c\fi:;r: the external VFO circuit is used, it is a data read signal (RDT) input frem the external VFO
45 XOUT Out Crystal oscillator inverter amp output pin.
48 XIN In Crystal oscillator inverier amp input pin which is used for the 16MHz external clock.
47 VEGEN In Internal V_FO se]ect signal. lrl'ltamal VFO is selacted with a low state of signal and the external VFO is
chosen with a high state of signal.
Used to select the standard floppy disk and mini-floppy disk.
48 MIN In Low: Standard floppy disk
High: Mini-floppy disk
High: MFM mode
4 MFM Out Lo?.vv: FM mode
53 o In T.his pin ipcorporates a pull_up resistance and is used io reset 1hel|'nt9rn'al clock generator and VFO
flip-flop with a low state of signal. Normally, not to be connected or fixed high.
54 Vs8] G FDC digital ground )
55 SYNC Qut Indicates that the FDC is in reading action.
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L295H12

9-6. LZ95H12 (Gate array) S

General : ;,I\_I(r}; Slgna] name. j!ko-: e
The ' EZ85H12 Ma b used togeth ith ‘LZ9dizi, v4o i - ’—6 [0 [ otuses ‘ :

Y, e sed tagethsr with & a an Bl T EmER T B T REAN S e e T =
opilonally. a 8087, . : o - i - % — g 5 F‘;AM odutput B"ab[e =
The L295H12mcorporatésthéfouc's‘hiﬁ‘g'.‘fﬁnctions:r--=--~-~ : T A "3° = — e —
1. V40/system address bus mterfacmg, - , 4l RESET: -1, System reset 3|gnal '""t L
2.7 N40/systam data bug interfacing; - R S [ii5[: 'ROMCE: [0/ ROM chip enable i (v 5 - Win

3. V40 oscillator selection; . _ T 6/ ROMCE | O | ROM Output‘énabTé_J Haszi ot
4. bustyde, génerator ard 10 ehighnel interface: 2 1 2" Bso I | Bus status 0
5. B087 interface; —
6. system ROM interface; AR ey NS 8 Bsi | | Busslatus 1 _
7. DRAM contral signal generation; 9| BSs2 | | Busstatus 2 -
8. system timer clock generatlon, ‘ 10 ADO /0| ADbus0- "7
8. speaker control; 1 1 Vo) .
10. keyboard interface; ' .. : ! AD — _I A_D l:.u.gs:j —
11. configuration switch port; - 12 AD2 - VO ADbus2
12. NM! control and O trapprng, 18]~ AD3: . |U/O| ADbus3
13. SCM intérface; and w147 AD | VO [CADbus 47 T T L
14. mternalllo reglstermterface I8 AD5 VOl ADbuss . . . .
L295H12-'-Blgpk Diagram 1: ;’;CD e
forremnreanreiasie st : i;1’_8 ADS IIO ADbuse N s
grosos i — e i9| ..-aD7. . lwol-ADbus7 .- v o
=] Crack — VOsC = T ] oDl et draad B -
gggo B‘ generator TCLK -207. lrePt addreslss SR
T ; 21 | | CPUaddressg " “ " "
c:‘fgﬁ’(—_”" : . : 22 | | CPUaddress 10"+ - >
ADR-A07 < ' . { INOUT bt I¢-‘~>§B $00-507 23 - ::.::' - ggﬂ::g::: ?I; PR
o) — = [ 7 Plnddresea .
B50-052 —=3tos 2 PrmTRST e
e ] |,5_> orat 5_2—?3? 26 | CPUaddress14‘,__.:_,_,1; R
READY —— | [ .| controllar L e TET 27 : i | : -CPU address 15 2
ngE%rncr——-.-g —ia,mu—m &) 4 | CPUdEddress 18
XG> b s e " 29 VI |"GPU address 17
,f::;“__ Bus oycle - P o 30| A8 | | CPUaddress 18
SRR« | generator Co-prace > oRg 31f . A1 1| CPUaddress 19~
SV <——— D-Prosessar —— HLDAK Nl R : T :
;E’;“ M| WFlegie  f——= RarGTa 32| RDYB? O | Ready signal for 8087
SYSCLK =] : 33| RDYV40 | O | Ready signal for yq_o_‘..k _
ot Al 94| REFRQ..| | | Refreshrequest
S | I .85 RQUGTO | YO RequesyGrant0, - .. - -
; Key F [T KoLk 36 1RQ87: ..|. I ‘|:Interrupt request from 8087
SCMHS . ool d : KDATA h
chus «——~|  SOMIF ogie [T e 37| HLDAK | | | Bus hold acknowledge R
IPGO~ PG g :
: o fes—— ToUT2 38| HLDRQ | O | Bus hoid request b
; paakar _ " TeTLE e - TR
' oL comrellogte | seeaken 'g9[ TOLK |0 | Timerdock -~ "
' ol ToTiz [0 | Tmefzeonwol
L 41| - TOUTZ - | 1 . Timer 2 guiput
421 IRQ1 O | Interrupt 1
43 NMI O | Non-maskableinterrupt ; = "
4. TG~ | L. Terminalcounts. v s ol s
“ 45| GPUCLK | 171 €PUglogk =~ “o-F 27 o0
| 46| X1 .~ O | Connécled with X1 pinof V40, ="~
47| CPOSCO | O et
28] cPoscT 11 Connectec!_ w;th 20MHz _qlqs’:alz
A9 BND ) e ey
B0 Ve FaOAPT LD s s s e
511 VOSC | O Clock oulput for LZg3J2q st b
52 0S¢0 ° Connacted with 14.31818MHz crystal
53t 0sCi l
54| AEN I | DMA or refresh active signal
551 EXTM | /0| External memory active signal
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Pin No. Signal name In/Out Deseription
roeB6maclam e WDTY - )~ - QUL =) -F DD write-data compensation output signal:-Active-low-when LA} is hlgh'* e B
87| .- WE.. —l.._Out... | Uded 16 direct the FDD-to-write data. Aclive low-when LA is-high.  ~ B :
<oy - HS T -Head 0 Is-selected with-a low state of this’ elgnal when LAV.IS ata- low level. Head 1 Is eeleeted—wtth—a.
o R “low state of this: sngnal when'['A is at aTow level. - SR Lo
59 HL. __Out __] Used 16 direct the FDD o load the readAvrite. head on’ the dlsk _Active Iow when LAisata low Ieve[
60 MEN3 Qut Number 3 unit drive motor enable, active low when LA is at & high level, L
61 MEN2 Out Number 2 unit drive motor enable, active low when LA is at a high level. R
62 MEN1 Out Number 1 unit drive motar enable, active low when LA is at a high lvel.
83 MENO Out Nurmnber © unit drive motor enable, active low: when UAisatahightavel. ... ..7" i N
64 [vSS) G FDC digital ground L
85 [vDD] v Singte 5V supply. All VDD iines connected 1o +5V. N =L
66 DE3 Qut Indicates that the number 3 unit is selected, active low when LA is ata hrgh Ieve! & 'f i
87 . Dsg2 _Out___| Indicates that the number 2 unitis selected, active low when LA Is at a high level A
88 | Dst Out _Indicates that the number 1 unit is selected, 4étivé low when LA is ata high level, _-'3’_ .
89 Dso _Qut | Indicates that the number 0 unit issaledtd, active 16W whisn LA Is &ta high level; R
70 STP Out Used to deliver step pulse to move the head to another cylinder, détivé low when LA is ax a hlgh level .
71 FR Out Used to reset a fault of the FDD, active low when LAis ata hlgh level, -
72 LG Out Indicatas that the read/writs head is on the cylmder posmon after: the 43rd cyllnder, actlve low when LA
. is at a high lavel. DT A TS B
Indicates the direction of the head in the eeek mode Seeks towards dlsk perlphery with a Iow state of
73 DR Out this signal and disk center with a high state of this signal when LA i at & low level::Seeks towards the
disk periphery with a high state of this signal and disk center: with a low state of thus signal when LAis
at a high level.
4 [v8s)- — -4 - | FDC digital ground
75 7] - [vbD] Y Single +5V supply. All VDD hnes are connected To +5V.
767 IR “in | Indicates the start point of frack on the disk.
77 - RDY - ~In-- -|-Indicates thatthe FDD isready, - .. -
80 - WP - - In Indicates thatthe-disk is-write-protected. - B
8t - 25 -In - Indicates the use of two-sided floppy disk.
g2 FLT In Indicates that the FDD is ata fault,
83 TKO Cn Indicates that the head is on track 0,
84 P51 -Out Indicates write compensation information in the MFM mode
o s Late if PS0 is at arlow and PS1 at a high.
- 85 . P80 Out Early if PS0-is-at a high and PST1 at & low.
=<« |'Normal it PSO'is at a lw and PSi at a IowI
a6, DSB Oit | FDD select signal;’
T S S i, ) #00drive: DSB=low;. DSA—low
. #1 drive: DSB=low, DSA_hlgh
87 .- DSA : O”t - - | #2 drive; DSB=high; DSA=low -
#3 drive: DSB=high, DSA=high
Determines logic of the drive side output. - - . -
88 LA In: ", | WDT1, WE, HG, HL, MENO ~ MENS, DSO D53 STP FR LG, DR are active low with 2 high state of
.| this sxgnal -
90 [VvDD] v | Single+5V supply. Al VDD Ilnes are connected o +5V
92 cDS n Gontrol register DSB and DSA are selected as drive select sngnal with-a high state of this- s:gnai
R : - Internal FDC block US1 and USH are selected ag drive select signalwith a low state of this signal.
- .98 RESET In . | Reseis the contents of contral register.
94 ‘SHB in ‘Used to indicate rate of shift for the write.
T Compensation circuit. , . iy
om0 T TL | 1250s whien SHB is Iow and SHA low LT L ‘ T
- 1 250ns when SHB s Iov and SHA high.” o ' :
95 SHA I 57516 when SHB s high and SHA k?w
-500ns when SHB is high and SHA high. -
Oné half of the abave values is.used for the standard floppy disk.
%6 SHEN In Used to set SHB and SHA valid. Rate of shift becomes 0 for the writs compensation cwcu:t when the
- s | signal is at a high level.
Indicates that the FDC is at standby Ce
97 STNBY Cut | WDT1, WE, HG, HL, MENO MENS DSQ ~ DSS STP FR, LC DR are actlve low when in the
col b s s s atandby made L ‘ .
98 _ WDT . - . Out ' | FOD-write data composed of clack blts and data! blts
99 ENID Qut Control ragister ENID bit output. _
100 C4._ _.|...Out | ControlregisterC4obtput. . . .. o . L L
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9-5. INS82C50A asynchronous Read cycle
—communication-element ' ~
1. General description and features — s —
H . . AZ>A1.AU:>( VALID .
* Enhances interface with almost any microprocessor = e N —-WA'—
= Add/delste of suffixed bit{s} (START, STOP, PARITY} for async o~
communication TRes:.o80 — —
* Full doublse buffer method that does not require precise ... ... ‘—W—4
synchronization osoUT N
* Independently controlled transmit, receive, line status, data set - e |
interrupts o ow Ao "|
* 1~ {216 — 1) divided programmable buad rate generator (Internal TUSTRIDOSTA ACTIVE <-_7’_ Yo
16 x clock generation) b £ to
* Independent receiver clock input 5 preom
* Modsm control functions (CTS, RTS, DSR, DTR, RI, DCD) BIETRIISTR % X
» Serial interface format fuil compatible St oo
~5, 8,7, 8 bits character siza DoIS N /
— Even, off, non parity o5 e —+ ey
—1, 1-211, stop bits ggjnﬁ? { S
— Baud rate generation (DC ~ 56K bauds}) VALID DATA

* lllogical start bit detection

* Variely of status information

» Bidirectional data bus, control bus directly controlled tri-state TTL
driver

¢ Start and detect of line break

* |nternal self-diagnostics
- Davice internal loopback control
— Break, parity, overrun, framing error simulation

* Interrupt conirolled with priority

Timing waveforms
All waveforms are explained in reference to bit 0 and 1.

AC test point

20v
08v

TUGE

Intemal clock (3.1MHz,max.)
—

20V
XTAL1

1‘_0(!‘—" 0.3V

BAUDOUT timing
p————N———
¥TALY LML L L1 W
BD e
w0+ - e
BAUG OOT
(+1) B T ] Lw
-
BAUDOOT
e =
| (=D ] M- [ —w—a]
BAUD ?E';r;_] 1 L
- [4-ED - 2D J——————»] = 2y X TALI GYOLES
(M=) o] uwn 2 xTa C¥eLES
Write cycle
ww "
puy TN/
- W
AZ,ALAD )( VALID X .
L= woH WA
TETCE1.050 { vaup X I
(v IWCS™ —
IS S R ]I
e Cy SRR I ceean {
[ we
) ow we |
S
“DOSTRDOSTA X aome X i X acTive
—
DISTRDISTA T : ¥ ACTIVE
l DS H Ll
DATA Y
o {vaup DATA Y}
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ADS fixed to low level for measurament
Receiver iming

RCLK I l I

— S e

SAMPLE CLK

SN ,._;___: . —_ —
{Receiver STAAT DATABTS (5B} @ STOR

input data) %
| |

SAMPLE | | | - I
CLX d

INTERRLPT
(Data ready or
RCVR ERR}
DETAISTR (&)
(Read REC
dala bufer or ADLSRA}

Transmitter timing

\5”"'“5 paTase) X YR \5'”""!

IRS

SERIAL
ouT{souT)

INTERRUPT
{THRE)

BETRDISTR D
{WR THR)

|
mlsm @ /:@

Modem control Hming

BOSTRDOSTA (1)

{WR THR)
RISCTR
BOTTO0TE

CTS.DSRDCD — /] \Y

l‘—tMDO

INTERRUFT - L_ -
=) =1 —.| =11
TETADISTR (&) ﬂ /_\
(RD M5R)

Al

@ : Refer to write cycle.
@ : Refer fo read cycle.



PG

2. Block diagram S e

., INTERNAL
\7 __-‘ T OATABUS ™ "~ " T : .
1 | - DaTA | recaver -RECEVER
m~mquh Bl [l EUFFCR  — Cerr a8 oy
BUFFER ..} .--.|EmcsTER E oo EGISTER.
R | rEcaver
. TR
qmai CONTFOL |— = A ST
oL | FESSTR — conmee: |
o, brvsce, . :
A= R LATCH (LS} o .
a1 Ly, ) D 155} o BT
2 —EELy r | _ovsom - | GENERATOR
oo L3 (LTS
e . e e TRASHITTER
A5 L) SELECT S| e TiiE
v Bl B g 500 R P
. (2a),
o
18) »
tos 22 B Hoone P wwr e sour
st ..} REGSTER FEGISTER
18] " B
XTaLL f}q
xraz b
POWER ) -
SUPPLY it

3. Pin description

Discussad below are functions of VO signal lines. Some of those

relate to the ifternal circuliry:

NOTE: In the discussion, low level signal means logic O and high
level signal logic 1.

INPUT SIGNALS

Chip select (€S0, CS1, TSZ, pin-12 fo pin-14)

The chip is selactgd with a high state of CS0 and CS81 and low state

of SCZ. Chip is selected by latching the decoded chip Selact signal at

a trail edge of the address strobe signal ADS. When the chip is

selectad, communication is enabled between the ACE and the CPU.

Data input strobe (DIST Fl I§T pln-22 and 21)

When DISTR inputis at-a high or U|§Tﬁ is at a low after the chip was

solecfed, status. mformatlon from the ACE selecied register and data

are redd by the CPU.

NOTE: When either DISTR or. DISTH is set active; the data will be
read from the ACE to the GPU. Thersfore, DISTR must be
. s6t low or DISTR low When the line is niot used.

Data output strobe (DOSTR, DOSTR, pin-19 and 18)
When DOSTR is at a high or DOSTR is at a low after the chip was
selected, data or control word are wntten to thee ACE selected
register. :
NOTE: Either DOSTR or DOSTFi must be set active to write to ACE.
_Therefore, DOSTR must bs set low or DOSTH high when the
line is not used.,

Address strobe {ADS, pin-25)

When this iine is low, the register select signals (A0, A1, A2) and chip

select signals (CS0, €81, TS2) are latched: -

NOTE: The ADS input is used when register select signals (A0, Ad,
-A2) and chip-select signals (CS0, C81, T83) are not stable.
The signal must be set iow for such thss that this input is not
reqwred

DLAB| A2 | Al |“AD ) ..~ _ ~Register ~ ~ .5 L
0 0 0 0 R Recetvehuﬁer R
(holdlng reglster)
0 0 0 ). W.:) Trensmitbuifer - . - -
D (holdlng register)
0 0 1T [terruptmask
X | o[ 1 0 Interrupt ID
X[ o T [ ¥ ] Line control -
X L1 10 o _Modem control
XU e 1 TR U Linesiates T =
X bt s T 702 R |, Modem status. -
X 1 1 1 Scratch pad:- - .
1 o to oo |, .. Baudratedlwdereglster LS~
1 o o |1 [ 0 Baud rate dwldereglster MSB.

R: Read only register f?‘
W: Write only register Ll :

Register select (A0, A1, At, pln-26 to pln-28)
Used to select the regjster dunng read or write.. . . .
As shown in the table, the divisar latch access bit: (DLAB) whlch IS the

most gignificant bit.of the line:controt reglster ralates to register selec-
tion. In order to access the baud rate generator divisor latch, the
DLAB bit must be set 1 by the system software

Master reset (MR, pin-35)

A TTL compatible schmitt trigger buffer that has & 05 (slandard)
hysteresis is iImplemented in {his input h_ng _Whe_n the ling is &t a high
laval, all registers and confrof logics -are cleared, except for the
receiver huffer, transmit holding, and divisor latch.. Also, the: output
signals (SQUT, INTRPT, OUTT, OUTZ, RTS, DTR) change as in
Table-1.

Receiverclock (RCLK, pin-9)

A 16 x clock input line that has a receiver circuit.
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Serial input (SIN, pin-10)
Serial data input line from the communication link (peripheral devics,
meodem, data terminal).

Clear to send (CTS, pin-36)

CTS Is a modem cantrol signal whose state is tested by referring to

the bit 4 (CTS} of the modem status register. Thé bit 0 (DCTS) of the

modem status register is set 1 when there was a change in the state

of the TTH input in the perlod that this register is read after the

modem status register was read. The TTS input dogs not affect the

transmitter at all.

NOTE: An interrupt is caused when the modemn status interrupt is
enabled and that there was a change in the CTS bit of the
modern staius register.

Data set ready (DSR, pin-37)

A low on this line indicates that the modem or the data set is ready to

receive and send. For DSR is a modem control input, its state can be

tested by referring to the bit 5 (DSR) of the modem status register.

The bit 1 (DDSRY) of the modem stafls register is set 1 when there

was a change in the state of the DSR input in the period that this

register is read after the modem status registeér was read.

NOTE: An interrupt is caused when the modem siaius interrupt is
enabled arid that there was & clignigé Tn thé DSR.bit of the
modern status register.

Data carrier detect (DCD, pin-38)

A low on this line indicates that data carrier is dstected by the modem

or data set. For CD Is a madem control Input, its state can be tested

by referring to the bit 7 (DCD) of the nioderm status register. The bit 3

{DDCD) of the modem status ragister is set 1 when there was a

change in the state of the D DGO input in the period that this reglster is

read after the modem status register was read.

NOTE: . An interrupt is caused when the modem status interrupt is
enabled and that there was a change in the DCD bit of the
modem status register.



Ring indicator 8-RI, pin-39)
A jow on this line Indicatas that ring is detected by the modem or data

PC-4741

INPUT/OUTPUT PIN DESCRIPTION
Data bys (D7 ~ DO, Pin-1 to -8)

set. For Rl is a modem conlrol input, its siale can be iested By

referring to the bit & (RI) of the modem status register. The bit 2

(TERI) of the modem status register is set 1 when there was a

change in the state of the R input in the period that this register is

read after the modem status register was read.

NOTE: An interrupt is caused when the modem status inferrupt is
enabled and that there was & change in the Rl bit of the
modem status register.

VCC: pin-40

+5V supply

VS8: pin-20

GND (0V), reference veltage ground

OUTPUT SIGNAL DESCRIPTION

Data terminal ready (DTR, pin-33)

A low on this line indicates that the ACE is enabled to communicate
with the modem or the data set. DTR turns active when the bit 0
{DTR) of the modem control register is set by the program. This
output is set high level after the master resel is conducted. During the
loopback mode, the signal is held high level.

Request to send (RTS, pin-32)

A low on this line indicates that the ACE is enabled to send data to
the modem or the data set. BTS turns active when the bit 1 (RTS) of
the modem contrel register is set by the program. This output is set
high ievel after the master reset Is conducted. During the loopback
mode, the signal is held high level.

Cutput-1 (OUTH, pin-34)

A general purpose output line which goes active low when the bii 2
(OUT1) of the modem conirol register is set by the program. DUTT is
set high level after the master reset Is conducted. During the loop-
back mode, the signal is held high lavel.

Output-2 (OUT2, pin-31)

A general purpose output line which goss active low when the bit 3
{OUT2) of the modem control register is set by the program. OUTZ is
set high level after the master reset is conducted. During the loop-
back mode, the signal is held high level.

Chip select out (CSOUT, pin-24) :
A high level signal is issued on this line when CS0, CS1, and SC2 ar
set high to select chip. Data are not sent out until CSOUT goes high.

Driver select out {DDIS, pin-23)

Goes low when ACE data are read by the CPU. When the CPU is
reading other than data, the line is kept high. Used to disable an
external data transceiver which is established on the data bus D7 ~
DO between the CPU and the ACE.

Baud out (BAUDOUT, pin-15)

The 18 x clock used in the ACE transmitter circuitry is sent out. The
clock frequency is the value the basic clock input is divided by the
value set in the baud rate divisor latch. When the BAUDOUT output is
connected to the RCLK Input, it can also be used for the receiver
clock.

Interrupt (INTRPT, pin-30)

Goes active when one of receiver error flag, receive data available,
transmitter holding register empty, and modem status interrupts is
raquested. If the corresponding |ER bit was set, the line goes high.
The INTR output is reset low after the master reset is conducted or
an adequate interrupt setvice is done.

Serial output (SOUT, pin-11}

Through this line is sent out the serial data to the communication link
{modem or data set). The line is set high (MARK) when the master
reset is conducted.
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An eight line tri-state input/output used to carry bidrectional data com-
munication between the ACE and the CPU. Data, control word, and
status information are transferred via this data bus.

External clock input/output (XTAL1, XTALZ2, pin-16 and
17)
Connected to the basic clock input (crystal oscillator or external

clock).
NOTE: Pin numbers described are for the dual in-line package.

Pin Configuration
PLCC package
o [e=d
188s58% ¢ EBRIE
/“’vnﬂ' 129z ¢
057 ag| MA
D6 |8 58| GUT1
D7 {9 a7 | BIR
RCLK | 10 45| RTS
SIN[11 35} CUT2
NG 112 NS18450 34]nC
SOUT |18 INSB2C50A 33| INTER
cse |14 32 | NC
o51 {15 31 A0
TSZ |16 ag| A1
TAUDOUT |17 25| AZ
R
z o oo oy [k
x§|;a§z|mmg§|g
[+]
Top view
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No. | Signal name { /0 Deseription No. | Signai name I/OT Description
58— X E (iR ive.sl 113 GND %
57| SLOCYC | | Signal to decide bus cycle 114 MA3 O | Multiplexed DRAM address 3
58| EXPDIR | O | Notused 115 MA4 O | Multiplexed DRAM address 4
59| EXPEEN | O | Notused 116 MAS ©Q | Multiplexed DRAM address 5
60| TOCHR 1 | Notused 117 MAE O | Multiplexed DRAM address 6
61| READY | | Ready 118 MA7 O | Multiplexed DRAM address 7
62 STC O | Terminal count output 119 MAS O | Multipiexed DRAM address 8
83! SYSCLK | © | Systemclock 120 GND
64] ALE O | Address latch enable 121 TRAS0 | O | DRAM-RAS output
65 SDo VO | System data bus 0 122{ RAST O | DRAM-RAS output
66 SD1 /O | System data bus 1 123 CASO O | DRAM-CAS output
67| SD2 ItO | System databus 2 124 CAST O | DRAM-CAS output
68 SD3 O | Systemdatabus 3 125| TAS2 C | DRAM-CAS output
69 sD4 IfO| System data bus 4 126/ CAS3 O | DRAM-CAS output
70| 8D5 /O | System databus 5 127| TAS4 | O | DRAM-CAS output
71 8Ds I/0 | System data bus 6 128| WED O | DRAM write enable
72 sD7 YO | System data bus 7
73 SAD Q | System address bus 0
74 SA1 O | Systern address bus 1
75 SA2 O | System address bus 2
76 8A3 O | System address bus 3
77 SA4 O | System address bus 4
78 SAb G | System address bus 5
79 SAB O | System address bus 6
80 Veo
81 GND
82 SA7 O | System address bus?
83 SA8 O | System address bus 8
84 SA9 O | System address bus 8
85| SA10 © | System address bus 10
86| SAtlt O | System address bus 11
a7 SA12 O | System address bus 12
ag SA13 G | System address bus 13
89 GND
80| SA14 O | System address bus 14
a1 SAi15 O | System address bus 15
92! SA1l6 O | System address bus 16
93] BSA17 O | System address bus 17
94/ BA18 O | System address bus 18
95 SA1D O | Systern address bus 19
96| SMRD O | System memory read
97| SMWR | O | System memory write
o8| SIORD | O | System /O rend
99 SIOWR | O | System /O write
100 SPEAKR | O | Speaker signal
101 KCLK WO | Key clock
102| KDATA (1O} Keydata
103| CPUHS | O | Signal for handshake CPU-SCM
04| SCMHS 1 | Signal for handshake CPU-SCM
105 IPCO VO | IPChusO
106 IPC1 1O 1PC bus 1
107 IPC2 O IPChus 2
108 IPC3 /O | IPCbus 3
109 MAO O | Multiplexed DRAM address 0
110 MAd1 O | Multiplexed DRAM address 1
111 MA2 O | Multiplexed DRAM address 2
112 Voo
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| 9-71.293J21 (Gatearray) o

Genera!

| The LZ93J21. may be used together wﬂh a L295H12 ‘3 V40 and
foptlonally “The LZ93J21 Incorporatss the followmg functions:

system bus. interface; .-~
AEN generation;
serial portinterface; . .0 :. . L
modem portinterface;, .. .. ...
- parallel port adapter;” R
.. ROM disk interface; -
EMS Version 3.2 |nterface,
floppy disk adapter ex_tenslon
hard disk adaptér ifferface; .. -
- CRTvideo-subsystem |nterface
LCD video subsystem;
fast bus cycle logic; and :
internal/externat adapier salection’ Ioglc

} L293J21 Block Diagram

TEFAG ———f
: AEN AEN
DMA acknow_rsdga generator
signals .
System address bus -—v—i
] System bus :
—= .
Systam data bus i interface Fast bus_ L+ s slocye
Memary O coniral _: cycla logic | !
signais
: N IRQ3,IRG4
COMIE— Serial port
1| imterface CsCoMB
Modem port ]| > 107A
inierface > TECOMA
\ Priater control
: : Faraliel part (STROEE,
irsr s e Ao )
adaplor FPOLO~PPOLY

i T ROM disk
H interface

— >TEATE

> EXTM

i [ EMS virsion adplor H
+ | 3.2interface |setaction logle > EXTIO
FOT = Floppy disk FLT
BERCRG — o interface | ]
! Hard disk > HOMEM ADIO.
HDT —+21  adptar :
: intarface > HOLOWF
i N V-AAM contrgl signats
vos6 —s LCD vidao | | VDO~15.VMAD-7
| subsystem VRASD.1 VCASD,1 VWE
——————————>s.cPICR2
S il i i LCDUD~3,LCDL9~-3
H CAT wden > READY
1 [sub system IiF :
T.T
TEST.TSTCLK —*——a System
RESET ,_,_:_> control
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L293J21 signal descrlptlon

K Descrlptmn I

i No. Signal name_| [/0 -
1| DACKT |1 Input to V40 charinel 0 DMA acknowledge
.2| DATKZ | | | .Inputto Va0 channel T DMA ackriowledge
3|. DACK3. | i..|. Inputto V40 channel 2 DMA ackrowledge
4/ BMRD | 1 | Inputto active low memory read signal -
5| SMWR . | 1 | Inputto active low memary write 5|gna1
6| _SIORD | I'‘| Inputto active low I/O read signal
7| SIOWR _ | 1 | Inputfo active low VO write sngnal_ o
8 VDo I¥O'| LCD VRAM data bus 0
9] _vDi_ |1/O| LCD VRAMdatabusi
10 vD2 V0| LCD VRAMdatabus2
11 VD3 110 | LCD VRAM datg bus 3-
12| VD4 110 | LCD VRAM data bus 4 o
13 VD5 VO |-LCD VRAMdatabus5 =~
14| VD8 |lVO| LCDVRAMdatabusé
15]  vD? | /O | LCD VRAM dala bus 7
16|  Veo +5V supply e
171 GND oV, ground
18| VD8 I/0 | LGD VRAM databus 8
19| VD9 |1/O{ LCD VRAM data bus 9
20 VD10 | O | LCDVRAM data bus 10
21 VD11 ItO | LCD VRAM data bus 11
22l VD12 | VO | LCDVRAM data bus 12
23 VD13 O | LCD VRAM data bus 13
241 VD4 YO | LCD VRAM data bus 14
25| VD15 FO | LCD VRAM data bus i5
26| VMAD O | LCD VRAM address bus 0
27| VMA1 | O | LCD VRAM addrass bus 1
28] VMA2 ] O | LCDVRAM addréss bus 2
28] VMA3 O | LCD VRAM address bus 3
30) VMA4 | O | LCD VRAM address bus 4
31 VIMAS O | LCD VRAM address bus &
321 VMAS O | LCD VRAM address bus 6
33| VMA7 O | L.CD VRAM address bus 7
34| TEST | I | Testpin :
35| VAASC | O | LCD VRAM 0 row address sslect signal
1 (active low)
36| VRASI O | LCD VRAM 1 row address select signal
{active low) .
. 37| VCASO Q| LCD VRAM 0 column- address select &ig-
| nal (active low)
38| VCAS1 0 | Lcb VRAM 1 column address select slg-
nal (active low}
39| VWE | O | LCD VRAM write enable signal (active iow)
40| HDMEM | O { Hard disk memory select signal (active low)
41| HDIG | O | Hard disk /O select signal (active low):
. 42| 8S5A16-..| O_|-EMS memory card system address bus 16
43| HDLOWP | O | Notused =~ = ‘
44| HDT |1 [1T:HDO:FD °
45 FDT | | | LOW.
46| READY | O | Buscycle ready slgnal
47) SLOCYC | O | Slow bus cycle select sngnal
48] RESET i | Resst signal input (active high)~ -
49| GND T
50 Vee . B 7 "
51| IRQ3 | O | v40channel 3 interrupt request signal -
IRQ4 o]

52

V40 channel 4 interrupt request signal
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No. ! Signalname | 1/0 Description No. | Slgnal name ] /0 Description
53, JBQZ | QO | V4D channs] 7 interiupt request signal 108/ _ SA3 || System address bus 3
54| EXTM O | Exiernal memory active signal (active low) 109 SA4 | | System address bus 4
55| EXTIO | O | External /O active signal (active low) 110 SAS | | System address bus 5
56 FOC O | Floppy disk controller select signal {active 141 SA6 | | System address bus 6

low) 112| Vec +5V supply
57) DSKCHG | | | Inputto disk change signal (active low) 113]  GND 0V, ground
58| HD | O | (activelow) 114]  SA7 | | System address bus 7
59 IO7A O | 7AH KO port select signal (active low) 115 SAB | | System address bus 8
60] CSCOMA | O | COMA chip select signal {active high) 116 SA9 | | System address bus @
61 SIRQ 1 1 Input to 82C50 interrupt request signal 117 sAit0 1 | System address bus 10
62] SINTEN | | | Inputto 82C50 interrupt enable signal 118| SA11 1" | Syslem address bus 11
63) CSCOMB | © | GOMB chip select signal (active high) 118] SA12 | | System address bus 12
64| COM12 | | | Inputto COM 1, COM 2 select signal from 120|  SAi3 | | System address bus 13
the SUb'Cl?U _ 121| SA14 | | System address bus 14
65| BUSY I | Inputto printer busy signal 122]  SA15 | | System address bus 15
66| ACK | | Input to printer acknowledgae signal 123 SA1e I T System address bus 16
67 PE | | Input to printer paper empty signai 154 SA17 || System addrass bus 17
68| SELECT | | Input to printer select signal 125 SA1B | | System address bus 18
69| ERROR | | Input to printer error signal 126 SA1D | | System address bus 19
70 SEL | O | Printer seloct signal 127]  AEN | O | DMA refresh aclive signal
7 INIT © | Printer iniialize signal 128] REFRQ | | | inputio refresh request signal from V40
72| AUTOFD | O | Printer linsfeed snable signal

73| STROBE | O | Printer strobe signal
74| PPDLD | O | Data output 0 fo printer
75| PPDLCT | O | Dataoutput to printer
76| PPDLZ | O | Dataoutput 2 to printer
77| PPDL3 | O | Data output 3 to printer
78| PPDL4 | O | Data output 4 to printer
79| PPDLE | O | Daiaoutput5 to printer
80 Vee +5V supply
81 GND 0V, ground
82| PPDL8 | O | Data oulputé fo printer
83] PPDL7 | O | Data output 7 to prinier
84| TSTCLK | | | Testclock input
85 s O | LCD scan start signal
86 CP1 O | LGD data latch signal
87 CP2 O | LCD data shift clock
88| LCDUC | O | UpperrowLCD data0
83/ LCDWA O | UpperrowlCDdatal
890y LCDU2 | O | Upperrow LCD data 2
91| LCDU3 O | Upperrow LCD data 3
92| LCDLO O | Lower row LCD data 0
93| LCDL O | LowerrowLCD data
94| LCDL2 O | Lower row LCD data 2
95/ LCDL3 O | Lower row LCD data 3
98| VOSC | | LCD controller clock input
97 SDo /O | System databus 0
o8 SD1 /0| System data bus 1
89 Sb2 110 | System databus 2

100 5D3 /O | System data bus 3

101 SD4 VO ! System data bus 4

102 SD5 110 | Systemdatabus 5

103 SDs /0 | Systern databus 6

104 3D7 /0| System data bus 7

105 SAQ | | Systern address bus0

108 SA1 1 | System address bus 1

107 SAZ | | System address bus 2
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CHAPTER 10. CIRCUIT DIAGRAM & PARTS POSITION

PROCESSOR & ROM
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SYSTEM CONTROLLER (BUS I/F, MEMORY I/F, SPEAKER I/F)
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PERIPHERAL/LCD CONTROLLER (LCD, PARALLEL I/F)

2200F 4B {LC14)

g,
e
ciz,
o3
&1
]
g
§ k]
VY R
VY]
a
o
¥
YV
1
47K
o

o
'
a9 o HE B RERRERE ‘
=0 557G & L I e
20 e [ - = J " - o Leoufe..a] cr—7..10
20 i B n s — - LODL[R..3] 111,14
. .. o |+
28 so[a,,?] 2 " M — ‘. = et o2
R 2 o-3, r_
iy A R AN i 5 -
S ﬂ;_; HEEE
" s 1 FEHE
) 5
ws SAlD.. 19] —nl =
- e L,
N
a2
. ve
sA3 s o
Jam] -1 a - -
1 N 1 EIGF as
- N S n[’—a*iai‘ A+ .
- f puLd ALK} IR ;
s oy Hoed w
o N A8 U3 D82 A1
pitd ~a-B9L .ad
N N - : =
el = S 4
3 E———
- Nzs | ——
. E 2UF
TN vias
U Viad s
boaze VA W vl o f—
VG3IF1A s VCAST : ? an )
A5
Vids BI0E A
Tas s | w5l B
T A A2
w e o 7=
bt a7 Mo m— e
143 il LTy 2
s WS e
tas s o
1AS T
- [ AL A AL A AL ke
= x.
. we B2 2K [ .
2 BAZSIF w2 S A SRR & £ o N
2 i ;: U2 1P 18 ﬂ[ n - e s
21 FROCT = ! " - + ba oaT1 ]
oG r
22 oo L2 Fi ! . oo ces
- e 7 - naATa 6181
PROLE
P e < o T = [ o2 2
FPILS —{ ot DaTS -7
@ i PorE |22 1 S L] H
z 81 7 2 : [ ]
] Lo e ] = M7 o-e
e B & . T - HOCS.
(NT) A BANTETF a - = = T e St !
| Ul a9+ ”C * I "_‘
I Pl ll>ol§ ul_.r"‘ﬁﬂ c1-14
4. W ove-16
. '—{>ol° = £ = cin-17
}. = —— — ERROR. c1-13
§ + 7 — SELECT C18-13
03 — —a pE e1g-12
- .
te By NEE gE g i —= T R e, .
3883 -3 8% . . - D8 N 1
" 44 47 c1 S - |- TCAsTIR i - - . il
R e ) 3 - 155108 X 5 o ) T
N ] (2173 ; | ]
o ERR . o = vioz
A B C D ] E F ' G ! H I




_69_

A | 8 l c | E H
MAIN MEMORY (640K} PCB REV.4 CONFIGURATION
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SUB-CPU (KEYBOARD, SYSTEM POWER, RTC)
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