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CHAPTER 1. OVERVIEW

v
PC-4741

4, Lift up the keyboard and unfasten the connector as ilustration
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

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

L.CD Backlight
Cable

2) LGD unit removal
1. Remove the four screws which are fixing the tilt mechanism.

2. Move a tilt mechanism to the center with a screwdriver, and

remove it upwards.
Then remove the other tilt mechanism in the same manner.
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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 cablnet 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 Linne'rcabinef-frpm 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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Remove the front’ and rear; eabmets of the LCD se‘ctlon

Remove the fixiure whlch f|xes the LCD ssctlon and 1he body

. Remove the reflection plate of the backlight.
. Remove the fixing screws and the connectors of:the illufiina-

tion control PWB and the backllght convertor PWB and

“remove the PWB's, -
Assembly
jAssembIe the LCD un|t by reversmg the dnsassembly proce-

Carefully check that there is no fingerprint on the LCD'séétion.
if there Is, clean with a cloth and aleohal. The cloth must.be
fine and smooth, such as glass wiper cloth ‘

Attach the upper cabinet to the set.
Attach the lower cabinet to the set.

. Attach the keyboard fo the set.
. HD INTERFACE AND HD DRIVE

The HD drive unit can be replaced only in whole unit, but not in
part. When they are diagnosed to be defeciive by the diaghos-
tic program, replace the whole unit of them.

Cautions

i.

Alifiough the CE-471A CRT adaptor board is an cptron for the
PC-4700, it comes standard for the US version PC-4700 For
riore |nformat|on about the' w:rlng schemiatics and pans layout,
référ to the CE-471A Service Mariual,

. Cosmetic sheet

Do not use the cosmetic sheet once removed. Be sure fo use
the new one.

Deposit of a paint dust on the back of the cabin_et may fall on

‘the PWB when the machine is disassembled and ro-as-

sembled for servicing and it may thén cause a machine mal-
function. To-avoid this, the maching intérmal must be cleaned
whenever the machine 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 3.30/GW-BASIC 3.22
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2, System Configuration

2-1. System block diagram

2-1-1. PC-4702
' | [msDossaw
GW-BASIC 3.22 S
I 180188 compatible I
! CPU {10MHz) ] ":‘c TR
! SRS SR R FY™Y.' .S S
i | :ew-BAsiC:
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2-1-2. PC-4721/4741 . .
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2-2. Specification

2-2-1. Main

CPU

Coprocessor

Memory

Display

Data storage :

unit
: NEC V40 (i80188 compatible)

 —
PC-4741

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

CPU clock speed — 10MHz (7.16MHz when
caprocessor is Installed.)

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

Socket for iB087-1 (10MHz version)

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

: ROM - 64KB

including BIOS, set-up functions, CG, self check,
etc
512K bits EP-ROM (27C512 type} x 1 piece
ROM-8KB {HD version oniy}
including HD BIOS 84Kbits EP-ROM (27C64
type} x 1 plece
RAM - 840KB standard
256K bits (84K x 4 bits} DRAM x 4 pieces
1Mhits (256K x 4 bits) DRAM x 4 pieces
without parity
expandable up to 1.6MB with the optional 1MB
EMS memory card (EMS 4.0)
VRAM - 128KB

: TST (Triple Super Twisted nematic) LCD with one

CCFT {Cold Cathod Flouecent Tube) edgelight

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

Graphics — 840 x 400 pixels, 4-shades of gray (tiling)

Aspect ratio — 1:1

Emulation — CGA/MDA/AT&T 640 x 400 Graphics

LCD active area — 205(w) x 155(h) mm

LCD contrast and backlight brighiness are adjus-

table by each volume

Not detachable

90 - 131 degrees tilt angle adjustment

CCFT backlight

—  white color

~ life: Approx. 10,000 hours {untit luminescent
brightness 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- - -

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

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

FDD (A drive)

HDD — average access fime: 29 msec

power save management:

can be set "Time-Cut*” on set-up menu

Always ON/2 minutes/5 minutes/10

minutes

%: spindle moter of HDD 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 menu

Cylindrical and thin keytop

With click mechanizm

Not detachable

: Serial (R$-232C) x 1 port (D-SUB 8 pin, male con-

nector}
Parallel {Cenironics) x 1 port {D-SUB 25 pin, female
connector)

11O slot

Power Supply :

Volume

Switch

: Sharp proprietary slot x 3

— 1 slot for eolor/monochroma CRT adaptor

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

The above cards are installed into the same space.

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

— 1 slot for 1MB EMS 4.0 memory card

Rechargeable lead battery
— low battery warning
low battery indicator
alarm
AC adaptor
EA-452V
IN :  local voltage
ouT : DC9V,25A
Dimension 115(w) x 67{d} x 55(h) mm
Welght Approx. 4259

: LCD contrast volume

Backlight brightness velume

. Power ON/OFF button (software swilch)

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 alt reset ON/OFF CFF

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)

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

2

11w x 11.1(d) x 2.2(h} inch

280(w) x 282(d) x 58(h) mm
{high: cushion rubber on the hottom cabinet in-.
cluded, without cushion rubber: 57mm}

1 PC-4702 —-3.8kg

PC-4721/4741 - 3.8kg

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

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

1 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 ' r
- 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, optrons_ 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/F/W/N/S key:iop kit -

— key top (E: 18, F: 21, Wi 19 M: 19, 8: 24p|eces)
~ -toolfor pulllng up the key top

CE-470SE/F/GI operatron mariual
— operation manual for PC-4700 seties -
(E: English, F: French, G: German I3 Itahan)

NOTE: PG-4700 for SEEG doesn t mclude the operatlon manual.

i
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CHAPTER 3. MAIN BOARD OPERATION

BLOCK DIAGRAM
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3-1. Memory and IO map
3-1-1. Memory map for the PC-4700 system

FFFFFh
ROM-BIOS
FQa00h
E7FEFR — : maximum 768KEB
E0000h
o |; EMS window
DO0BYA -
: maximurn 1MB
CSFFFh
HO ROM BIOS
CEB080h
BFFFFh ‘
Systam Revd
BBFFFh .
CGA Video Memary | : 16KBY,
BB80COh -
System Rswd
BOFFFh. —— - EMS
[MBA Video Memory | : 4 “::A"I;“fy
B0OOCh [——= — (ME)
SFFFFh
Standard i
Main Memory : B40KB
200C0h

00000h

Fig. 3-1 Overall memory map

3-1-2. I0/MAP

Register - 10 Address.
Emulated DMA Controller 00H..0FH
V40DMA Controller 10H..1FH
Interrupt Coniroller 20H..3FH
System Timer 40H..5FH
PRI 60H..62H
NMI Mask AQH..BFH
Asynchronous Commurication (Secondary) 2F8H..2FFH
Hard Disk 320H..323H
Parallel Port 378H..37FH
Paraliel Port 3BCH..38EH
VIDEO 10 3B0OH..3BBH
VIDEO 10 3BFH
VIDEQ IO 3COH..3CFH
VIDEOIO 3D0H..3DFH
FLOPPY DISK IO 3FOH..3F7H
Asynchronous Communication (Primary) 3F8H..3FFH

V40 System 10 FFFOH..FFFFH

3-2. Clock generator - .

The clock generator is included’in- I=295H12~ and-ccnnecied with-two— -

crystal ogcillators of 14.37818MHz and 20MHz.

The two clocks pass through the clock select circuit.in LZ95H12, and
one of them is oultputted from X1 terminal to V40 X1 terminal. The
details are shown in Fig. 3-2.

2oMbz {CROSCE . i el St L

—>

L_{crosct S:?:; xy oxads e -
14.31818MHz ; A

0sCo gircuit NC"% Vao
 — —_—
J M P e CPUGLK Jelkout
' yola SYSOLK
LZ95H12 | generator

Fig. 3-2 Qverall clock generate circuit

The frequency of the clock supplied from LZ85H12 X1 terminal to V40
is determined accordlng to the states of bit 3 (OSCSPD1) and bit 2
(OSCSPDO) of the 10 pert (7BH) in L295H12 as shown below.

7 6 5 4 3 2 1 0

x| x[x]|x x | x 10 7BH (RW)
_I___, 0SC$PD1  08CaPDo | trequericy of X
: X . 0 [ 1431818MHz
© 20MHz

. T

Assertion of the RESET signal will reset OSCSPD {0..1]. IF 8087 is
not installed, ROM-BIOS sats OSCSPDA. .

When setting OSCSPDO, the shift to frequency of 1GMHz is made
with no glitches, thus avoiding the need to reset the system.

3-3. Reset circuit
VGG SCM JE— V40 —
(LU57844) RESET {uPD70208) RESET LZ95H12
3 48 i L2931
ACL R23 RESET RES TCE566F
OUT| 82Cs0aY
, GN7-28(34-pin slot)

CN8-49{CHT connactor)
CNS-1
(HDD connectar)

Fig. 3-3 Reset contral circuit
The SCM can be reset in one of the following two ways.

1. When VGG turns on, a high state of signal is sent to the line ACL
of the SCM from the differentiation ecireuitry composed of a
capacitor and resistor.

2. When the dip switch-1, located at the lower side of the machine,
set ON, it causes the ACL input high to reset the SCM. Operation
starts when it turned off.

With depression of the ON/OFF switch while the machine is off or a
hardware reset is given (simultaneous depressmn of CTRL, ALT,
SETUP keys), VCC is tumned active and RESET is forced high. The
V40 synchronizes an asyne signal RESET with the internal clock and
sends it out as an active high signal.

The former (RESET) is sént to the V40, and the latter (RESET) 1o the

LZ95H12, LZ93J21, TC8566F, 82C50AV, 34-pin slot, CRT connector.
The RESET signal is inverted and sent to HDD connector.

3-4. Interrupt control

Eight maskable intsrupts and one non- maskable interrupt are
provided, ., . :

* NMiis set high by the LZ95H12 when a specn‘lc IO is accessed.

* Maskable inferrupt may be caused in one of the following:

Number " Usage "Qriginating device
1 Keyboard LZa5H12
Asynchronous communication
3 {Secondary)
— INS82C50A
4 Asynchronous communication
{Primary)
5 Hard disk Hard disk controller
6 Floppy disk TC8566F
7 Parallel printer LZ93J21
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3-5. Bus configuration 3-6. Memory
—TheRC.4700.system.usasthe forrowingtwo.buses
1) CPU (AD) bus 3-6-1. Block diagram
2) System Data (SD} bus
The bus configuration is shown in Figure 3-4. V40 ( ADO~ADY >
S48 boa AR A s 64KXAX2ahlp B4KX4X2chip
b ADO-AD7 *;| =0
TASD TAY CAS
1|> RAS  256KX4X2chip RAS  256KX4X2chip
Q CAST CAS CAS
LZa5H12 RASO RAST
Fig. 3-5 RAM section block diagram
—"\] ROM
—| (BIOS)
—N] DRAMS
/| (640K)
t---9.i 8087
A 2% {option) E
Fig. 3-4 Bus configuration
© 3-6-2. LZ95H12 address assignment
RAS and CAS are generated from LZ95H12. RASO is set active if
AAS is even address or RAST active if RAS Is odd address.
TAS signal is assigned to TASD ~ CAS4 as shown In Tabla 3-1,
Table 3-1
Input Output
A19 A18 A7 A16 AD | REFRG | RASO | BAST | CAS0 | CAST | CASZ | 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 FODOOH~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 A19 ~ A17 is X 0 1 0 1 1 ¢ 1 1 1 1 20000H~9FFFFH even
"o X 1 1 1 0 1 0 1 1 1 1 20000H~0FFFFH 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)

@ AtDMA memory_gv;ntg o
T4 T T2 ™S Tw T4
GLKOUT

BS \ '
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
T1 T2 T3 T4

[\ [\
* Address X
FOMCE | O?‘Q\ [

CLKOUT

Al16~A19

10~20
ROMOQE
20~40 20~40
Fig. 3-8 ROM access timing
3-7. 8087 interface

The interface log of 8087 is stored in LZ85H12. The signal connaction
is shown in Fig. 3-9.

ADU~AD? ‘_,a_| I_“_' ADO~ADT
AB~A1Q AB~A18
]
?ng 1 ~BS2 BS0-BS2
CLKOUT — CPUCLK
FOLL AESOUT i RESET

R o o o o e LT :
HLDRE et [ 2 HLDRQ RDYET s
"rio:ém — b <TG INTe7f

A Y

LZBS,H‘!E

- ADCI-AD?'__j_'. m—
JBusY. © As-Ate :
Eb e soesefE
) dsa-ase. - - LK
BESET

INT
READY

8087

Fig. 3-8 8087 interface signal connection

-10-

3-8. READY control circuit 7750 Ui i L uen
The signal READY:. (HDYV40) for V40 is controlled by LZI5H12,
LZ95H12 and LZ95J21 control EXTM, EXTIO, SLOCYC, and READY
signals for the devices accessed. LZ95H12 determlnes the bus cycle
according to these signals, to contral RDYV4G, The bigek: dmgram is
shown in Fig. 3-10. L amiaTom oty ool an o

ADQ-ADZ. . 3. . __ SDO~SD7 Y
~ T 7
AB~AZ0 $AQ-5A1¢ :
VAR Rt s g AP e | e
. o DRy A 3 1
Contrel signals i . EXTIO :
g L . stooyg ||
_ADY V4D . « FEADY
B ‘ .

Fig. 3-1 0 Qverall ready contro! s:gnals

3-9. DMA contral T

Although the V40 has four DMA channels, two ¢hanriels are used.
DRQ2 and DACKZ are uséd for contiolling the floppy.

DRQ2
DACK?
Va0 P DATA BUS N TC8566F
{uPD70208G) K { } - (FDG)

Memory

Fig. 3-11 Overall DMA control signals

When the V40 starts 1o DMA after setting the TC8566F register, the
TCB8566F sets DRQ2 high. After the V40 receives this signal, DACKZ
is set low to perform DMA transfer between the TC8566F and the
memory.

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

3-10. Bus cycle generator (including LZ95H12)

3-10-1. General

The LZ85H12 bus 15 cycle-generator produces the SYSCLK; ALE, STC,
SMRD, SMWR, SICRD and SIOWR sxgnals It :nierprets the READY
sighal and dnves the HDY\MD sngnal toconirol lhe number of wait
states. The LZ95H12 delerminés the'speed-of thé devices invalved in
the transfer. Devices.are grouped intofhirae speed categories:

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

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

© . Which are cantrolied by the EZ93J21: for which:the SLOCYE signal is

not asserted ThIS 5|gnal is sampled at the start of first T-cycle follow-

7. 16]VIHz, this occurs at the start of T3, At 10 MHzZ this occurs at the
start of the-first TW. All other'devices are slow SD bus devicés.

. Thare are three speads of non-refresh’ cycles: fast, medium and slow.
' Fést speed cycle execute with no wait states excapt:for 10, NMI
" trapping eyeles, which take nine T-cycles. Medium speed cycles may
- alserinsert wait states in response o a resat READY: signal: A special

extended medium speed cycle that drives SYSCLK from CPUGCLK is
also implemented. At 7.16 MHz, the minimum medium speed cycle
takes 5 T-cycles. At 10 MHz, the minimum medium speed cycle takes
6 T-cycles. Medium and slow speed cycles have the same timing until
SLOCYC is sampled.



If the TPUSPD (IO7BH bit 1) bit is set, the bus cycle genaratar will
only generate slow speed memory cycles. This s done fo accom-

“modafe programs using soffware Hming Joops. Asseftion of ihe
RESET signal will reset CPUSPD. If CPUSPD is reset, then spaed of
the cycle is dependent on the slowest device involved. If the slowest
device is a fast AD bus device then a fast spsed cycle is generated. If
the slowest device is a fast SD bus device, then a medium speed
cycle is generated. Otherwise, a slow speed cycle is generated.
When "speed: slow" is selected in the set up menu, =1
{High)

Thera are two speeds for refrash cycle-fast and slow. If the EXTREF
{IO7BH bit 6) bit is sat, the bus cycle gensrator will generaie 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% increase in system throughput. Assertion of the RESET signal
will reset EXTREF. When the optional EMS card (CE-463B) is in-
stalled, EXTREF = 1 {High}.

7 68 5 4 3 2 1 0
I07BH (R/W)

T CPUSPD
EXTREF

3-10-2, SYSCLK Generation

For 7.16 MHz oycles, CLKOUT drives SYSCLK.

For 10 MHz fast speed cycles, 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
eycle. There are always an even number of TW's in a 10 MHz slow
speed cycle. For 10 MHz cycles, SYSCLK is always reset during TI's
and interrupt acknowledge eycles.

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

SMRD and SMWR are not asserted during non-refresh cycles that
access fast AD bus memory devices. SIORD and SIOWR are not
asserted during non-reiresh cycles that access LZ85H12 internal 10
devices ar V40 internal private 1O devices. SIORD and STOWR 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 resst
during T2, T3 and TW. These signals are set during the rest of the
cycle. The same is frue for SMWR and SIOWR during non-refresh,
non-DMA cycles. For DMA memory write cycles, the SMWR signal
may be reset during T3 and TW. SIOWR is set during the rest of the
cycle. For rafresh 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 MHz fast speed cycies, the SMRD, SMWR, SIORD and
STOWR signals are set during the cycle. For 10 MHz medium speed
cycles, the SMRD and SIORD signals may be resst during T3 and
TW. They are set during the rest of the cycle. The same Is true for
SWMWR and SIOWR during non-refresh, non-DMA cycles. For DMA
memory write cycles, the SMWR signal may be reset during alil 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 STOWR signal
may be resst during all TW's except the first half of the first TW.
SIOWR is set during the resi of the cycle. For 10 MHz slow speed
cycles, the SMRD and STORD signals may be reset during T3 and all
TW's except the last TW. They are set during the rest of the cycle.
The same ig true for SMWR and SIOWR during non-refresh, non-
DMA cycles. For DMA memery write cycles, the SMWR signal may
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be reset during all TW's except the first TW and last TW. SMWR is
set during the rest of the cycle. For refresh and BMA memery read

cycles, the STOVWR signal may be fesat dmring al- TWs exeept e

first TW and last TW. SIOWR is set during the rest of the cycle.

3-10-4. READY Interpretation and RDYV40
Generation

During fast speed cycles RDYV4Q is set. RDYV40 Is set during T1
and TI.

For 7.16 MHz medium speed cycles, RDYV40 Is reset during T2 and
then READY drives RDYV40 during the rest of the cycle. For 7.16
MHz slow spesd CPU/COP memory cycles, RDYV40 is reset during
T2 and T3 and then RDYV40 is driven by READY durlng the rest of
the cycle. For 7.16 MHz slow speed IO, refresh and DMA cycles,
RDYV40 Is resset during T2, T3 and the first two TW's and then
RDYVA40 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 memory cycles, RDYV40 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 either sample, then RDYV40 remains resst for two more
T-cycles and READY is again sampled. If READY is set for both
samples, then RDYV40 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 wiih 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 reset 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
subssquent 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. $TC Is reset during the rest of the cycle.
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3-10-6. Timing chart. .::: .7
@©7.16'MHZ MEDIUM éycle™

CPUGEK = o e L et — .
‘1. SRS SR, ———————————— —
S—MWHSIOW—'—HCPU CYCLES SRRE Lo h
SMWH STOWR-DMA GYCLES: i

T assecrion.

sTC v — 7ot T - REPEATEDWHILE - |

: : H 5. ol SVIDISHIGHAT
‘ "1 FALLIMG EDGES !
| OF CPUCLK .

RDYV40, DRIVEN BY LZ95H12 o ... DRIVEN BY READY

O | READY-1

‘ SLOCLY=0
@ 7.16 MHz SLOW cycle (CPU-MEMORY cycle) Y ‘ -
T T2 T3 Twe o TW T - T

[Ty By O s s Yy O

CPUCLK

SVLD

SYSCLK

ALE

| | ;Q:;::._;;,;;,';_. . : -‘.:_ : -

SMWR SIOWR-DMA CYCLES | + T e
e N i THISSEGTION AR
: T, A o ; REPEATEDWHILE . ...
- C i OSVLD ISHIGH AT
{  FALLIMG EDGES'
OF GRUBLK |~

DRIVEN BY FlEADY

RDYV40

‘HEADY=1

SLOCLY=0
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@ 7.16 MHz SLOW cycle (10, DMA, REFRESH cycle)
T4 12 T3 TW TW W W T4
CPUCLK

SVLD —— .
SYSCLK : :
ALE —— ——

SMRD SIORD

SHWR STOWR-CPU CYCLES i — T
SMWR SIOWH-DMA AND REFRESH CYCLES ;

P imsseonon

! REPEATED WHILE | —

sTC
1 BVLD IS HIGH AT |
H ' ! FALLIMG EDGES |
i ! OF CPUCLK
e LR — | D — DRIVENBY LZ05HI2 ... [ie. PRIVENBYREADY. .
: READY=1
SLOCYC=1
@ 10 MMz MEDIUM cycle
T T2 T3 ™W ™ T4
CPUCLK |
SVLD ——J i
SYSCLK |
ALE
SMRD SIORD : ;
SMWR SIOWR-CPU CYCLES 5 :
SMWR SIOWR-DMA GYCLES § , :
TUIHIgSECTION I
STC REPEATED WHILE
SVLD IS HIGH AT
FALLIMG EDGES
H . DF CPUCLK
__RDYV40 k... DRIVENBYLZOSH12  } . PRIVENBYREADY ...
READY=1
SLOCYC=0
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® 10 MHz Extended MEDIUM cycle P v ERGTTAN AT O Ao W et B
nT W F T v T2 v T3 W PTOTW T4

S [ S A N v S Y B ||

CPUCLK..=

SVLD_J T o e o

A e e s L [ p— O

§VSEEK 1T ’ | : | |
i : P i | PR FR R . :, e L o N
ALE —-J L — ——— —
SMRD SIORD ~— = — " . N e e
SMWR SIOWR-CPU CYCLES :
m-W—H:CPU,cYCEESW:W T, La - W me oo e w - i e E' ,.dm. oo ...,,,: P :‘, .

! READY=1

*

.DRIVENBY READY .

RDYV40

s o o '~ SLOCYC=0

® 10 MHz SLOW cycle (CPU-MEMORY cycle)

Tt T2 T3 TW ™ ™w T™W T4

CPUCLK

SVLD

SYSCLK I ' l

ALE :' ;
SMRAD SMWR-CPU CYGLES L : :

RDYV40 ) i
! REDY SAMPLE #2

i THIS SEGTION REPEATED IF |
! ETHEAREADY SAMPLE=0 | R A

SLOCYC=1
AEADY SAMPLE #1
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@ 10 MHz SLOW aycls (10, DMA, REFRESH cycle)
" O T3 ™ ™W ™ ™ ™ W TZ
PP o T e e T T oy By B
SVLD — 5 : 5 E |

SYSCLK | ] | . _-‘ L_; ___I |__—| ]

ALE '

SMRD SIORD E ; ; T
"SMWR STOWR-GPU CYCLE '

SMWR SIOWR-DMA AND REFRESH CYCLES

STC

RDYV40 : READY SAMPLE#2

L THis SECTION REPEATED ¥ |
i EITHER READY SAMPLE=O H
READY SAMPLE#1

3-11. Printer interface
Fig. 3-12 shows a functional block diagram of the printer interface
gircuit. This circuit consists of the print data register, printer status

port and printer control register. vee
25-pin D-shell

The print data register, which is assigned at the I/O addrsss 378H or i : conector
3BCH, stores data o be sent to the printer. The contents of this | ppuOupubefier  Daialach  Ocipulbufer 1 Sufler
register can be read by the CPU at the 1O address 378H or 3BCHvia ; !

i - : ’
the buffer. o7 ‘Pﬁ“‘ﬂz ¢ T D - Du DATO-DAT?

The printer status port reads status information sent from the printer. af—
This port is assigned at the /0 address 379H or 3BDH.

The printer control register stores control codes to be sent to the Jnpu bufler |
printer. This register assigned at the /O address 37AH or 3BEH. Bit4 : Sebsclar Pulup)_ ¢
" of this register determines whether the ACK signal from the printer sl | V04
makas enable or disable as the CPU interrupt signal. When this bit is Hy 8 c—_|q—<-f— PE

P CK

HIGH, interruption is enabled. : cl—
. 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 VO address to either 37XH or ~ .
3BXH is dependent on the state of PPSEL (parallel port select bit 4) : 1° . (P {>°—*-> T
of the PG-4600 register GFR (Configuration Register) which is as- s
signed to the /O address 7FH. If PPSEL Is 0, the printer interface VO : ol ok

1 lnpul

address is assigned to 3BXH. If PPSEL Is 1, the address Is assigned ' buter  Dacodsr

Conirol laich Cutput bufter | Bufier
.
.

lo

E

o 37XH. :
sA0~

It is possible to disable the standard printer adaptor by resetting PPS g%'_;_,_l> -
{bit 1) of the PCR (Planar Contro! Register) IO address 65H which Is OWR |
nermalty set on.
Table 3-2 shows the printer /O address definition. : T
Fig. 3-13 shows the printer timing chart.

= e - S ooveaiA
PG-4700 private reglsiars {Gale arry) «

Fig. 3-12 Function block diagram

15—



“PCHMT

DATA

AN N Approx.5us
Approx.7us
0.5ps(MIN)

Fig. 3-13 Timing chart

VO Address | Tedd/ | gy | Description

RW™|"\1T |PPS.
T T Enablestthestandard: printer
adaptor {normally set 1).

T R

FFH PPSEL {Parallel Port Select)

0: -Printer-adaptor-1/0 address
is assigned to 36XH.

1:- Printer adaptor 1/0 ‘address

is assigned to 37XH.

"W 3

PPSEL

R/W
3BCH 0 '

Print data 0 {(LSB)
Printdata 1.
Printdata 2 _
Printdata3
Print data 4
Print data 5
Print data 6
Print data 7 (MSB)
Not used (0 read)
Not used (0 read)
Oor1read
ERROR read
SELECT read
_PE read
ACK read
;BUSY read
STROBE written
AUTOFD written
TNIT written
SEL written
'IRQENA, 1: Enables interrupt
request.
_ 5§ | Notused (0 read)
6 | Notused (0 read)

378H 1

PPSEL
3BDH 0

379H | 1

] PPSEL
3BEH | ©

-h@‘N'.-‘_.O‘QGJ-OI;J:&WN—*O‘-Jmmhwm—ﬂo

37AH | 1

7 | Notused (0 read)

Table 32 I/O address definition

3

3-12. Sérial interface

As a standard, the PG-4700 has a serial interface which is assrgned
at the VO address 3F8H through 3FFH or 2F8H through 2FFH.

Assignment of the serial interface 1/O address 1o 3FXH or 2FXH is
determined by the SCM (LU57832) output signal COM1I2 When
COMI1/Z is at a low, the serial interface /O address is assigned fo
3FXH. If high, the address is assigned to 2FXH.

-6~

Cozmet ;o

iNT
Lagig-

INTRPT —I b—»TxD
SAt-5A2 ﬁ A0~Az sout —J_CD)—‘* oTR |
CSCOMB-————/C351 T : ' RS

SAEN———»I557

- - SIN—————o< |—-4j AXD!
SIOWR ———»[00STH : : ;

82050AV
DS14C89A

9-pin cannector

Fig. 3-14 Serial interface circuit

The serial interface circult consists of fransmitter DS14CSB receivers
DS14C89A and the UART (INS82C50A). The convert TTL compatible
signals sent from the UART to ~12V to +12V signals confarming fo
the EIA standard, and oulput them via the RS-232 connecter. The
convert the EIA lavel raception signal to the TTL lavel and send it to
the UART. The functional configuration of the UART is programmed
by soitware via the data bus.

The UART perfcrms a serial-to-parallel ccnversron of data characters
received from a perlphsral dewce ora MODEM and d performs a
para[le[~to-ssna! conversion of data characters recewed from the
GPU. The CPU can read the complete status of the UART any time
during the functional operation:: Status; information. includes the type
and ¢ondition of thei fransfer operations performed by the UART, and
provides error conditions (parity, overrun; framing, or braak interrupt).

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

: communlcatlcns link. .

Whien the CPU assrgns ohe cf tha address 3F8H ihrough 3FFH or
2FBH throu 2FFH as an VO ‘address, the:HIGH level ©SCOMB signal
sent from the "VGB01A, (Gate “Array) i< emitted: to thes UART:- The
UART therr selects the internal registar to.be ZORC connected fo-the
data bus. according to the state of the DLAB (Divisor Latch Accass
Bit). The DLAB is bit 7 of the liné conirol ragister, Table lists the’s state
of regrsters indicates at each /O address and the table fists 1he bit
assrgnment of gach rsg[ster

smwn»nLAa

IICI S A2 ‘A1 AU, SIORD
 Address, | o - I S T
(3FBHor2FBH (L | L)L [ L | H {. X | Receivehuffer register
SF8Hor2F8H (L (L |L| H L X | Transmit holding registai™ .
~OFBHor2FBH L IL|L| . % ¢ % | .1, |DivisorlaichLSB,
FFGHOr2FH | L\ L\ H| % | ‘% | 1 |Divsorlatchlss
SF9Hor2FSH L[ L [H]| *® 0 | Interrupt enabls ragister
QFAHOor2FAH [L{HI L[ =#. * .| X |Interruptidentification registar
AFBHor2rBH | L|HIH| % |.% | X |Linecontol register |
SFCHor2FCH [H(L|L{| % * X | Modem control regrster
SFDHor2FDH |HELIH| = * X | Line status register
SFEHOr2FEH [H|H| L] * * X | Modem status register

%: SIORD becomes LOW at read cperation
STOWR bacomes LOW at write operation
X: Not applicable.
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The SCM has & 32.768KHz crystal oscillater for the timar clock be-
sides the program exscuting oscillater, and divided to cause an inter-

I/O Address | Bit Description
— +{~8F9H-or2FoH-—0—--H: Enable-dala-
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 [nterrupt identification bit 0
identification | 2 | [nterrupt identification bit 1
register 3-7| Always LOW
3FBHor 2FBH| 0 | Word [ength selectbitD
Line 1 Word length select bit 1
control 2 | Number of stop bit
ragister 3 | Parity enable
4 | Even parity select
5 | Stuck parity
6 | Setbreak
7 | Divisor latch access bit (DLAE)
3FCHor2FCH| 0 | Dataterminal ready (DTR)
Modem 1 Reqguest 1o send (RTS}
control 2 | Quti
register 3 | Out2
4 | Loopback
5-71 Always LOW
3FDHor 2FDH| 0 | Dataready (DR}
Line 1 | Overrun error (OR)
status 2 { Parity error {PE)
register 3 | Framing error (FE)
4 | Breakimerrupt (BI)
5 | Transmit holding register empty (THRE}
6 | TX Shift empty (TSRE)
7 | Always LOW
3FEHor2FEH| 0O 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 fimer clock channel, output programmable within the functien of
the V40 fimer, The timer gate can also be controlled by the

L.Z95H12 PPI output port.

vCe

Eit 1 of the port 1061H
tout2

Pind1

{From MODEM)
SSPKA—O

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

CPUHS
Va0 Data bus | LzosHiz |, I1PCO~3 oM
{Gate array) |* 7
- - SCMHS 4~ -~
LUS7844P

Fig. 3-16 Overall RTC signals

32.768KHz i—{ 0 Fi
&
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rupt to the SCM itsel af the given interval. Timer ¢lock Is counted i
this interrupt routine and stored in the internal RAM (C-MOS RAM).
This value can ba read by the V40 via the LZ95H12 by means of
handshaking.

For setup data are contained in SCM internal RTC and cthers, 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 TC8586F floppy disk
controller is used fo interface the floppy disk units with the CPU.

soo-7_
< SAD~7

- a.5inch FDD

FDC
SAEN

e —
SIOR

—

SIOWR | Driver >5.25inch FOD
EDC .',4“0157._] (OPTICN)

PRQ2
SDACKZ

NOTE: The 74HC157 is used to select between the built-in 3.5 inch
FDD and optional 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 TCA586F floppy disk contreller contains a VFQO and peripheral
logic circuit on a single chip.

Two control registers, main status register, and data register are on
the chip. Table 3-3 shows the relation bstween address line and
registers.

AEN| TS| A7 A6 A5 A4 A3 A2 Al AO Function
HIX|X X X X X X X X
XIH[X X X X X X X X
X x| L X X X X X X X
X x[x L X X x X X X |Noselection
¥ x| x X L X X X X X
XXX X X L X X X X
X| X)X ¥ X X H X X X
L|{L|H H H H L L L L Prohibit
L{E|H H H H L L L H
LILIH H H H L L H L |GControl register-0
tlL|H H H H L L H HJContolregister-1
LILlH H H H L H L L |Mainstatus repister
L{L]IH H H H L H L H |Dataregister
LJLiH H H H L HH L No selection
L|L|H H W H L H H H

Table 3-3
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3-15-1-1. Control reglster-o

ThIS an 8-b1t wnte only reglster

..... B_lt
X position

! |gymball <

Name o

s 'f Slgnlftcanca §

b7

MEN3

Motor enable~3

Control bit to control the*‘-‘
‘motor-in; the No 3 drlve'-

- unit |

D&

MEN2

Motor enable-2

|umit.

Control btt o oontrol the |

motor in the No 2 dnve

L D5 :

MENY |.

Motor nable-1

_ Gontrol bit 1o conirol the |
+ .| motor .in- the Nn 1 dnve,_
1 unit; :

Da

MENO |

Mat‘or'ehéble-o

Control. Blt 10 control the
motor in the No 0 drive
unit;

D3

‘ENID

“EnableINT &

DMA request

Used to set INTRQ and
DRQ2 into efféct. When
this bit is‘at a low. INTRQ
and DRQ2 stay indctive,

D2:

Not FOC reset

Used to reset the internal
FDC When this bit is 0,

| the FDC block i isreset.

D1

DSB

Drive sélect B

Do

DSA

Drive select A .

Used to select FDC.

The following is selected
 with DSB and DSA.

{0, G}: No. 0 drivé unit

{0, 1): No. 1 drive unit

(1, 0): No. 2 drive unit

(1, 1): No. 3 drive unit

But, if CDS'is low, those
bits are not in ‘effsct and
Bits are not in effect and

the internal FDC select sig- |

nal becomes effective, All

- bits ‘will be cleared when

RESET is et high.

All bﬁs will ba.cieare:c/:lwhen‘ RESETis set high.

Table 3-4

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

]

Bit
_position

Symbol

Narne

Significance

D3

Ga

'|. Gontrol-5

D4

C4

Contrgl-4

These - bits .are open o
user, Bit stale appears on
C5andC4.’

li- C4 is connected with
MIN, for instance, the mini-
floppy. disk - ean. be
changed to the standard
floppy--disk - by - means of
software.

D2

“SBM-

: Standby mode

This bit indicates standby ;

mode.

' V—Standby mode would not

oéeur when this bit s at 0.

Do

FDCTC

FDC terminal
counter

. Used to control-ihe -FDC
, terminal count. When data

transfer is terminated in
the non-DMA mode, the
terminal count is sent to
the internal FDC block in
referenice to this bit.

Table 3

—ig-

All bits will be cleared when HESET is set h[gh 'For data bus, D7, D5,
D3, D1, are bit erable signal for D8, Dd; D2/ artd. DO; 1t 75 pagsible’ to

change bit independently.. For instancs, wrmng 03H changes. qnly
FDCTGC 1o 1 without changmg the contents of C6, C4, and SBM.

3-15-2. Interfacmg the FDC register w1th cPU’
lnterfacmg the FDC register with CPU . ‘ :

The FDC has two ragisters which can be accessed' by the main
system processor. The ohe is main stafus register and thé- other is
data register. The main stats régis‘te'r' iridicates the FDC-status infor-
fation and can ba accessed at any-time. Thsr 8-hit data régister
stores data, command, ‘parameter, and-FDD status. Data byte is
written in the data register-or read from'the data register for program-
ming or to obtain the resulis after-command execution. The: main'
status register is read only to facilitate data transfer between. 1he FDGC
and the processor. The following shows the relatlon among the main
status register, data register, JOR, [OW; and CS. .

Congdition: A7=AB=A5=Ad=A2=1, A3=A1=0, "AEN=0

' CS | Ao | ©R-|"TOW .| ., Function
~Low | Low | Low. | Low | Prohibited - o
. Low | Low Low | High | Main status reglster read
" Low | Low | High | Low | Prohibited :

tow | High | Low | Low' | Prehibited

Low | High Low |, High | Daia register read .

Low | High | High |  Low . | Data register write

Table 3-6 '

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

Rl e B e M e M
R T Iy
[IOR]

u

'|c [6] ¢ [s]a

La el a]

Fig. 3-17 Main status reglster t|m|ng

A (DIO=low, ROMshigh):

Data register is enabléd to write by the- processor

B8 (RQM-=low)

Data register is not ready.

C {DIO=high, RQM=high}

Data register is read by the. processor and a next data byle is already
o,



Bit
Position | SYMbel Name Significance

PC-4741

only send data on the data bus, INT may also be reset. Howaver, if
the processor may not be fast enough to handle the interrupt (within

Indicates that data are sent
to the processor from the
data register, or it is ready
fo receive data from the
processor.

indicates data transfer
direction when transferring
data between the data
register and the process
or. A high on this line indi-
cates that data are trans-
ferred from the dalta
register to the processor.

A low on this line indicates
that data are transferred
from the processor fo the
data register.

Indicates that the FDG is in
the non-DMA mode. This
hit can be active only in the
execution phase of the
nen-DMA mode. A low on
this line indicates that the
execution phase has been
completed.

This bit is set when a read-
wirte related command is
in execution or during ex-
ecution of command phase
or result phase.

Indicates that the NO. 3
drive is in the seek made.

Indicates that the NO. 2
drive is in the seek mode.
indicates that the NO. 1
drive is in the seek mode.

Indicates that the NO. 0
drive is in the seek mode.

D7 RQM | Request for

master

D6 DIC | Datainputfoutput

D5 NDM | Non-DMA mode

D4 CB | FDC busy

D3 D3B | FDDB3 busy

pz D2B | FDD2 busy

D1 | DiB | FDD1 busy

Do DOB | FDDO busy

Table 3-7. Main status register

The FDC may execute 15 different commands. Execution takes place
with a multiple byte transfer by the processor, and resulls after com-
mand execution is indicales after mulfiple byte transfer to the proces-
sor. For multiple number of bytes are transferred between the FDC
and the processor, it may be assumed to constitule the following
blocks.
Command phase:

The FDG 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 result status information are

sent to the processor.
During execution of command phase and rasult phase, the processor
needs to read the main status register before the byte information is
written. in the data register or read byie information from the data
register. In order to write command and parameter bytes in the FDGC,
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 before transferring bytes to the FDC. Alse, 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 byles to the FDC, but may not be required
necessarily for the execution phase. When the FDG is in the non-
DMA mode, receive of data bytes (when the FDC is reading data
from the FDB), INT {INT=1} is caused. If TOR (IOR=0) is issued, it not
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13us in the MFM mode), the main status register is inferrogaied. The
bit D7 {RQM) function as INT. In the same manner, INT may be reset
with TOW while write command is in execution.

INT is not issued while the execution phase is being sxecuted when
the FDC is in the DMA mode. The FDC issues DRQ {DMA request)
when data bytes are ready, to which the controller set DAC low (DMA
acknowtedge) and TOR low to respond 1o it. DRQ is reset when DMA
acknowledgs is set low for a read related command. For a write
related command, TOW functions the same as 1OR. An interrupt is
request upon completion of the execution phase (TC receivad} which
indicates the start of the result phase. Afier reading the first data byte
in the result phase, INT is forced to reset, In the result phase, all data
bytes shown in the command list must be read. For instance, in the
result phase of read data command, there are seven data bytes. In
order 1o finish the read data command, these all seven data bytes
must be read. Otherwise, the FDC may not receive a new command.
For other commands, all data bytes must have besn read in the result
phase. The FDC has five status registers. The above mentioned main
status register may be read at any time by the procesor. Four result
status registers {STO, ST1, ST2, 5T3) can be used only in the result
phase and can be read at the termination of command. Size of the
result status register depends on the command executed. Sequence
of data bytes sent to the FDC in the command phase and data byles
read from the FDC in the result phase is as shown in the command
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
the command phase and the result phase. When the last data byte of
the command phase is sent to the FDC, the execution phase takes
place automatically. Similarly, after reading the last data byte in the
result phase, the command automatically terminates and the FDC
becomes ready to accept a next command.

3-16. Keyboard interiace

IRQ1 KDATA KSTRG-10
DATA BUS KCLK -
A N el o L .Y
V40 1Zg95H12 SCGM T
———— 1
KSENO~7

Fig. 3-18 Overall key signals
The SCM issues strobe through KSTRO-10 at every 6ms to scan the
level on KSENO-7 1o sense key depression. The code is sent to the
LZo5H12 on KDATA with a clock on KCLK. The following shows its
timing.

KDATA X A
KOLK [ | 3] 10

Adter receiving the code in the shift register, the LZ85H12 turns IRQ1
high with which the V40 read the data from the LZ95H12.
(2} Keyboard LEDs (CAPS LOCK, NUM LOCK, SCRL L.OCK)

CPUHS o
DATA BUS AICPO~3 e
N — V) c— LED1-3
SCMHS
K20~22

Fig. 3-19 Keyboard LEDs
LED is activated after the SCM receives the command sent from the
V40 via the LZ95H12. Communication between the 1. Z85H12 and the
SCM is carrled out by handshaking. The data are sent on four bidirec-
tional bus ICP0-3. The signal CPUHS is used from the LZ95H12 for
handshake control and SCMHS from the SCM. The figure below

shows an example of data transfer.

CPUHS ..
e R W17 W
somHs___ o

t
SCMread SCM read
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3-17 LCD control clrcmt

3-17-1. I/O mapplng RS
The 'table beiow ‘shows the IIO address asslgnment of the MDA and

ATI' (CGA)
1O Address Read) it | Description -
TTH RWI:o0 _A'IT {CGAMDA).
D : : T ATT (GGA) Mcde 0 MDA
Mods . ]
1 4 | RWD (Fleverse wdeo)
- N 1: Reversé video enable
78H " |RMW | 4 | CURBLKO, 1 (Cursor Blink Rate |
T ey ;
5 | 0:Steady . 1:1/64 Sblink .
|- .| 221/328blink | 3:118 S blink.
. 1.80 1 ATTBLKO, 1- (Atlrlbute blink Rite . L
A 0. 1) .
: S 7 | 0:Steady - 1:1/64 S blink
i BT IR - 1/32 S blink 3 1/16.Sblink -
Index Register | W [ 0 IDXO (Indsx Address 0}
. 3B4H (ATT=0)| - 9 IDX1 (Index Addrass 1)
3D4H (ATT=1) . 2 IDX2 (Index Address 2)
"" . 8 | IDX3(Index Address 3)
4 | IDX4 (Index Address 4)
[ 5 | Notused ' '
6- | Notused
_ || 7 | Notused
Data Register W 0- | CSSLo (Cursor Start Scan Line 0)
3BSH (ATT=0) 1. |..CGS8L1 (Cursor Start Sean Line 1)
3D5H (ATT=1) 2 | CSSL2 {Cursor Start Scan Line 2)

{Register 3 | C8SL3 (Cursor Start Scan Line-3)

Address=0AH) 4 | CSSL4 (Cursor Start Scan Line 4}
5 | CSSLS (Cursor Start Scan Line 5)
6 | CS55L6 (Cursor Start Scan Line 6)
] 7 | Notused

Daia Register | W 0 | CESLO (Cursor End Scan Line 0}
1 CESL1 (Cursor End Scan Line 1)

3B5H (ATT=0} 2 | CESL2 {Cursor End Scan Line 2)
3D5H (ATT=1) 3 | CESL3 (Cursor End Scan Line 3)

(Register 4 | CESL4 (Cursor End Scan Line 4)

Address=0BH) 5 | CESLS5 (Cursor End Scan Line 5)
o & | CESLE {Cursor End Scaf Line 6)
7 | Notused
Data Register w 0 DSAS (Display Start Address 8)
3B5H (ATT=0) 1 | DSAQ (Dispiay Start Address 9)
3D5H (ATT=1) 2 | DSA10 (Display Start Address 10)
(Register - ] 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 | DSAS (Display Start Address 5)

- | DSAG (Display Stért Address 6)

. 7 | DSA7 (Display Start Address 7)
. Data Register | RAW | 0 | CSA8 (Cursor Address 8)
.3B5H (ATT=0) | 1 | CSA® (Cursor Address 9)

" 3D5H (ATT=1) 2 | CSA10 (Cursor Address 10)
(Register 3 | CSA1% (Cursor Address 11)
Address=0EH) 4 | CSA12 (Cursor Address 12)

5 | CSA13(Cursor Address 13)
6 | Notused
7 | Notused
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Read/|
‘Write

RW |

5 Descfiplion 3 :

" CSAQ (Cursor Address 0
CSA1 (Cursor, Address 1)
CSA2 (Cursor Address 2)
CSA3 (Cursor Address 3)
CS8A4 (Cursor Address 4)
GCSAS {Cursor Address 5)
CSAB (Cursar Addréss 6)
CSA7 (Cursor Address 7)
Not used
Not used
Not used
0: Video disabled, 1: Video enabled
Not used [
MSB of attribute is 0: intensity,
1: blink
Not used
Not used
0: 40 x25 Alpha, 1: 80 x 25 Alpha
0: Character Mode,

1: Graphics Mode

Not used

O Video disabled,

1: Video enabled

Not used

MSB of atribute is 0: intensity,
1: blink

Not used

Not used

Horizontal sync
Not used (0 read)
Not used (0 read)
Black/whis video
Not used  read)
Not used (0 read)
Not ugsed (0 read)
Not used {0 read)
Display enable
Not used (0 read)
Not used (0 read)
Vertical sync .
Not used {1 read)
Not used {1 read)
Notused (1 read)
Not used (1 read)

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

Not used

0: Select low pags,

1: select high page

Not used

Notused

0: underline disabled,

1: undérline enabisd

7 Notused Coe

3-17-2. VRAM mappmg

The LCD control circuit has: four 256K- blt (64 x 4-b1t) DBRAM. chips
which are used for VRAM, character generator table, and systam
work area. A 4KB area is used as a VRAM: (display buffer} in the
MDA mode, or 16KB ini thie CGA made, or 32KB in the ATT mode.
The ATT mode is an expandad version of the CGA mode which
supports 640-x 400 APA mode. oo

The figure next shows the display buffer memory allocatlon in each
mode.

The 4Kbytes monochrome adapter dlsplay buffer is mlrrored ‘into
eight different address 4Kbytes address ranges. The 16Kbytes
graphics adapter display buffer is mirrored info two 16Kbytes addrass
ranges. -

/O Address - Bit

" Dala Register
- 3BSH(ATT=0)| .
JBDSH (ATT=1)] .
(Fieglster :
Addrsss—oFH)

SBBH
(ATI'-D) '

b aD|ven o sopaio

~3D8H
(ATT=1)

- Ol

W M

U'I-h‘

3B8H R
(ATT=0)

3DaH R
{ATT=1)

QN PAON LN AON SO

3DEH

(ATT=1)

N =

Do b




PC4741
Address __ MDA mode
—Re000H —
80 X 25 text
CGA (ATT) made ATT mode
A — A
14 R 4 Al
PAGE O PAGE 0
PAGE 0 PAGE 0
PAGE 1 PAGE 1
PAGE 2 PAGE 2
BBO0CH PAGE 1 PAGE 1
PAGE 3 PAGE 3
PAGE 4 PAGE 4
PAGE 2 PAGE 2
PAGE & PAGE &
PAGE & PAGE B
PAGE 3 PAGE 3
i PAGE7 { i . PAGE 7
BCODOH 40 ¥ 254axt 80 X 2btext Graphics PAGE 8
PAGE 4
PAGES [
PAGE 10
PAGE 5
PAGE 1 [
PAGE 12
PAGE 6
PAGE 13
BEEFFH -
_______________ PAGE 14
---------------- PAGE 7
------------------- PAGE 15 |~ B
40 X 25text 80 X 25text 540 X 400
Graphics
Fig. 3-20 Display buffer memory allocation
3-17-2-1. Text mode [
2fafals]s]7]s}--e0mmm EHE

*+ 80 x 25 fext (MDA)
* B0 x 25 text (CGA/ATT)

* 40 x 25 lext (CGA/ATT)

The LCD control circuit supports the 1ext 80 x 25 MDA alphanumeric
mode and 80 x 25/40 x 25 CGA/ATT alphanumeric mode.

Evary character to be displayed has one byte of character code with
one byie of atiribute. The atiribute has four functions described next.

Background Foreground Display mode
R G B R G B
0 o 0 0 0 0 | Nendisplay
0 0 0 0 0 1 | With underline
o] 0 1 1 1 1 | Normal display
1 1 1 0 0 0 | Reverse display

BLIR|G|B|I

Character Code (Even Address)

Attribute Code (Odd Address)

Foreground

Intensity

Background

Blink

Fig. 3-21 Attribute assignment
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V-RAM
6 12 34 586 7

2=
5 B 7 8

BO010 ——
—T R

Berop (1997 [1998 | 1939 [2000

g E1EIE

160
240

Fig. 3-22 VRAM map in the 80 x 25 text mode (MDA)

V-RAM
— u11 223 435 547
ﬁg?g 5 |6 | v | @
[ —

BSFos | 1997 | 1898 | 1939 | 2000

BO000 Ul‘l 223 435 647
008
xum 5 -] 7 8
e S

Barss | 1997 | 1008 | 1589 | 2000

D

N
N

BADOO
BAFEB

BBO00

\
\
\
\

BBFSB

I

a|a|4l5|s|7|a| ........

a
161

FAGE 0

PAGE 1

PAGEZ

PAGE 3

BCODOC

BCFo8

BDo0e

BDFoB

BECOD p

BEFS8

BFOOO

N
NN
NN X
111

BFFeg

PAGE 4

PAGE &

PAGE B

PAGE?7

Fig. 3-23 V-RAM map in the 80 x 25 text mode (ATT)
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V-RAM
0 12 34 587
1 2 3
5 [

Booao
=l
Boa1¢

PAGE 0

——

gl“
=1

T
Bargg | 1997 | 1998 { 1999
g 12 34567

BOCOO
BO0CE ———2 [s]4h

poawo |28 1 7 [ 8 [loaee,

e

BeFea 1997 | 1998 | 1999 2000

B3009 ¢ !
Bs7Cs (A7 PAGE 2; ar |

L1
1]2] s 1] 5] 5-1.7”m;'"""|7_€ -

LA, 4
i 77 R I

S ) e

ed e B N ——
:::co; AL eagez . _

L
o 7R
27070 eaces
v L2577 peceth
A R
i PAGE 12
atree 275020 wacevs
arroa LZ000007) Pacea
o PAGE 15
'.. ' Fig. 8-24 V-RAM map in the 40 x 25 text mode (ATT)

3-17-2-2. Graphics mode
= 320 200 graphics {(ATT)
* 640 x 200 graphics (ATT)
* 840 x 400 graphics (ATT)
The LCD circuit supports the 320 x 200 graphics mode, 640 x 200
graphics mode, and 640 x 400 graphic mode. b
And this circuit uses black for the foreground 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 Data (1 byts)

(7]6[s]4]3[2[1]o]
N R

Fourth Display Pixel
Third Display Pixel
Second Display Pixel
First Display Pixel

320 x 200 graphics mods
V-RAM Data {1 byte)

7]ef5[4]s]2]1]o]
) ST |— First Display Pixel
: Second Display Pixel
: Third Digplay Pixel
Fourth Display Pixel
Fifth Display Pixel
Sixth Display Pixel
Seventh Display Pixel
Eighth Digplay Pixel
640 x 200, 640 x 400 graphics mode

" Fig. 3-25 Bit assignment

BAD4F

BAUOF

BBEaF

i Fixal = 2 bils o 2X 2L0D Pigls

; Fig. 3-26 V-RAM map in the 320 x 200 graphics mode

B0 (———es0ir [ 000 QOOON | P hoeF
. Bsoso |— 88888.::888888‘ 8A050 BRogF
folslelole'sR% el ele'els

S 200Fixels :
B3EF0 = ibOOOO"'l"'OOOOOC-) BBEF0 BBE3F
loleleleleleRiMstetets!ste

1 Pixel = 2 bits = 2X 20D Pixals

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

s————B40Pels — > | Pual = | kit | LCOAxal

Fig. 3-28 V-BAM map In the 640 x 400 grébﬁips_ }ﬂode
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CHAPTER 4. LCD UNIT

L
PC-4741

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 640 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 electrically connected film carrier L3I
chip, and a mechanically held plastic chassis, and a bezel.

4-2, Operational theory

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

LCOLO~3 C————] LCDUD-LCOUs

LCDUD-3 O———

ez o—FF

[ 1
S I 3 1

8
ﬂ SEG drivers (Upper)
M

*M signal generation circuit

[=————840 X 400 LCD pane -

COM drivers

SEG drivers {Lower)
T T T
1 I

LCOLO~LCHL3

VCC 3 pias voitags

GND o—| gangralion

VLED o—+ circull

Circuit block diagram
Interface signals

Pin NO. | Symbol Description Active signal level
1 S |Scan stari signal "H"
2 CP1  |Input data fatch signal H—L
3 CP2 |Data input clock signal H—=L
4 PVBKL |Back light power control signal | H (ON), L (OFF}
5 GND |Ground —_
6 Vieo |Liguid crystal drive power (-} —
7 LCDUO | Display data signal {upper half} | H{ON}, L{OFF)
8 LCDUt |7 i
g LCDuU2 |” i
10 | LCDU3 |” ”
11 LCDLO | Display data signal (lower half) | H{ON), L(CFF)
12 | LCDL1 |7 i
13 | LCDL2 |” i
14 LcpbL3 | i

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

An 80-pin LSl is used for the LCD driver that consists of a shift
register, latch, and LCD drive circuit.

Data are inputied for each line (640 dots) of the screen. From the left
side of the screen, 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 parallel
data with respect 1o the 640 signal electrodes at a high to low transi-
tion of the latch signal CP1 to send the drive signal by the drive circuit
to the corresponding electrodes.

~-93-

e signat-stectrode 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 laich at a high to low transition of CP1 1o change it to display the
sacond line.

In this way, data input are repeated fo the 200th line from fop to
hottom using the multiplexed method. After completion of one screen
{one frame}, data are then received from the first line again. The scan
start sighal S is the scan signal to drive horizontal electrede.

For it causes the fiquid crystal elements to deteriorate because of
chemical reaction if DC voltage is added to the LCD panel, the drive
signal waveform must be inveried at every screen in order fo avold
generation of DC voltage. The circuit employed 1o do this is the async
M signal circuit from which generated the drive waveform AC signal
M.

Because of the characteristics of the CMOS driver LS!, power con-
sumption increases as GP2 clock frequency increases. Therefore, it
incorporates four shift registers to transfer the 4-bit parallel data via
these shift registers to decrease the CP2 clock dafa transfer speed. In
this circuit, a 4-bit display data (LCDUO ~ 3 for upper half screen and
LCDLO ~ 3 for lower half scraen) are supplied through the data input
lines.

To further abate the power consumption, it alse 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 LS| chip select signal.

The driver LS of the left end screen is first elected. When the 80-dot
data (20GP2) has been supplied, the driver LSl 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 LSls 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 fiming pulse when the
screen is still.

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

Tdot
Il
1 4
101 {12 |
zed 2.2 |
31 i

200 640
201 =64

i

2dat 3dot
' :

Tdet T
2det 1
3tot 1+

H
200 1
201" 1
|

200dot -
201dot -1

400dat 1

e

NOTE ; 1 ang 2indicate 1irst horizontal del and second dol.
Display dot chart.
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Y230 -840 )
{40837 )

DL2

DL
oL

-
>
—
Y
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2.4,

-1 2h-5

415 f 2a16 Y

LT  e4zear -

T (1-640)

T

M_..._Fl M

T

T - (i-e4m Y

X 4a0:(1~840) )

o 01 (1~640) -

eGPl 1
o DUs~3 T
Reduced :
. DLO-3.

CP1 Is

cP2 ﬂ

0P X 240 pulses

Data input timings

r iLwH #

oL0-2 X XRRXRRL)

IGWH 1GWL

TCP2

1su

CP2 X (5404} pulses

=15

1521 1812

_1sU tH

s

cor—/ V]

st tline’s | 2nd
data line's

TFRM= 12.5~16.84ms

ata t data

transfer d;
/ \iransfar

transter

Reduced < 8

CP1'X 240 pulzes

..+ :VIH=0.8VDD
TRE TP PRI - o VIL=0,2VDD
Interface timings
Rated interface timings
Parameter Symbol Limits Unit Data setup time tsu | 100 ns
MIN | TYP | MAX -
= | z YT T Data hold time tH 60 ns
rame . . ms
oycle Fa Clock allowable time from CP2 10 |tz | O s
Clock cycle Teez | 300 ns cPl T
"H" level clock width town | 125 ns Clock allowable time from CPt 4| 52 | © ns
"L" level clock width fewe | 125 ns toCcP2 T
"H" level latch clock width wy | 130 ns Cloek rise and fall time tr, if 30 | ns
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CHAPTER 5. POWER SUPPLY CIRCUIT

.
PC—4741

{5) Outpiit voliage

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

BATTERY
RECHAAGE
CincuIT

O VAC
C VLB

[—C VGG
10GIC

DRIVING
CIRCUIT

Lol L]

VA2  VR2
VEG)  (VGG)

63A »—

[—C VCRT
—C vCC

L0 PYGRT

—O IPON

—

AC ADAFTCR
EA-452V

BATTERY

FUSE
ﬂ—l'-i |—d‘\.,a——[>]—|

—OoVv5

[0 V+12 (VBKL}
—ov12
—CVvLCD

INTER FAGE &1CD
DRIVING GIRCUIT

Fig. 5-1 Block diagram

5-2. 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. Leadbattery (UBATZ1003ACZZ)  5.0V-6.5V 4.2Ah

(2) Non-load current

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

IPON CURRENT
Low less than B00UA
High less than 200mA
Table 5-1
(3) Monitering output
The power supply unit outputs the following 2 menitering outputs.
a. VLB

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

b. VAC

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

The output should be more than 6.6V while the AC adaptor is 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 ouiput vollage safisfies the

value in the table 2.
{IPCN 1s set to low. VGG load is adjusted to TmA.}

VLB voltage (V) VGG voltage {V)
from 0 to 4.0 less than 0.3
from 0to 5.1 4,75 -5.25

from6.01t0 4.8 4,75 -5.25

from 6.0 o 4.0 less than 0.3

Table 5-2
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The-power-supply-unit-could-supplythe-following outputs by eitherthe

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

hattery 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 oulput is supplied to the logic ICs on the Main PCB, LCD
unit, FOD unit, and HDD unit while the control signal IPON is high.

€. V12, VarL (+12V40.6V)

The V+12 and VekL oulput is supplied to the ICs and Inverter for
CCFT Backlight while the IPON s high.

d, V=12 (~12V£1.0V)
The V-12 oultput is supplied to the ICs while the [PON is high.
e. V-5 (-5V30.25V)

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

f. VLCD (-24V+1.2V)
The VL.CD output is supplied to the LCD unit while the IPON is high.

g. VCRT (+5V0.25V)

The VCRT output Is supplied to the optional CRT adaptor while the
contro! signals [PON and PVCRT are high.

The following table is output characteristics of all outputs,

OUTPUT| CONDITION | VOLTAGE (V) |CURRENT (mA} |RIPPLE (mVp-p)
VGG 5.0£0.25 01~15 less than 100
vee | [PON=HON | S.0R25 1 5002800 | less than 100
\\J;::(Lz III;%N : Eiogwh 1 %ﬁ;gﬁ 0-270 less than 150
v-12 I]F;gu Z Eﬁr _1,;‘;%% ; 0 0~-20 less than 150
V-5 III;gI:I Z T:g:: _561:‘:0%25 020 less than 100
vor | YCRT=Hioh | S00.20 | 9120 | lessthan 100
vicp | IPON=HIGN | 24412V 1 4995 | tessthan 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.

Itis 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 &-4.

Input current
less than 1mA
less than 1TmA

Table 5-4

IPON
PVCRT

5-3. Battery recharge circuit

When the AC adaptdr or Vex is supplied, if IPON is at low (the set is
OFF), the charging characteristic of the battery is as shown in Fig.
B-2. To check the operation, provide & dummy resistor to the battery
connector and check points A - D in Fig. 6-2 and Table &-5.
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- Remarks

}
T hatid

" 6.85£0.05V

IPON at low, control with VR‘[.‘

08

.. B |  7502v oA Vcltage/current arg changed around thle pornt
LG A 0 B Y T "1-1.3A" " | Clirrent reduces around thispoint. - -+ —°
D 6.5+0.2V A1 1 1 4A Current is constant though voltage is varred

Time:required for charging the battery;is. abeut 8 hcurs when ihe set
is OFF (IPON is at low), and 20 to 30 hcurs when 1he eet is ON
(!PON is at htgh)
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5-4 Descrrptlon of bIacklwhne Ilqmd
: rystal backlrght mverter
| (type. IV1 &1 06)

5-4-1 General S I

. Thig PWB unit is employed to dnve the LCD backilght (ccld cathcde
. ray-tube) which will-be directly installed to the plastic cabinst inside
the display. Three connectors are used for 1he O and control srgna[
rnterfacmg

NOTES: 1

. This unit drives the entire Packhght crrcun with' the
- power- supply only; .except that-it is connected with an
.. external’'VR and control lines.

2. Slnce it Is an assembly unit, parts replacement and

ok reparr are hot aflowed. in case it has to be- replaced with

a-new--one, - unfasten the- connectors: and remave
sCrews. DY

- 3..-Pay attention toa high tension. voltage of 1000V on the

"+ setondary slde when operating. For wirés that are ex-

posed over and below the transformer, these must be
treated' with-carg as it may | result in wirg: breakage

4."S|nce thls unlt is ccmpact and Icw prcf ile, the board
haight'is low, Wwidth narrow, and long in the longitudinal
direction, it would be liable to damage if subjected to
twisting. "So; never drop or twrst rt tc avord possrble

 -damage: : : : : .
'5-4-2.Electrical characteristics T
'(1) Maximum allowable ratings

Parameter. | Symbol Rating
| Input voltage |- vin 16V
Input power Pin 3.6W
Operating temperature -;il'_a._- . 0eB0°C-
Storagetemperature .| Ts | " -20~75C .
| P A e | 80% with rﬁaximt.im wet. .
| Operating humidily - [ RHIT 7 0 imidity at 35°C
%l Lo TableBsB o o

_2‘5_

(2) Electrrcal characterlstlcs

Symbol :

Nomirial .

“Note

Parameter
Inpulvcliage Vin DC12v (9:0~16.0V)
Input current Tin 0.24A
Mo-load release voltage | Vs .| AC100Vrms | Lamp load
Tube current IL 5.0mA Vin=T12V,
e - VR=0Q
Oscillation frequency f 65kHz
Chipping frequency fch 80kHz
Table57
The foliowing circuit is used for intensity adjusiment.
va : _
© —1—, |
(8) Connector pin layout
[680] L
i CN2 ol
CN3 = CNH{(2)| -
e y .
. Fig.53.
PWB top view
\ta) CN1 pin donfiguration. o
PinNo.- Signal name - - - - Symbol
® - GND. GND.
i G s
@ ouT: ouT




PC-4741
{b) CN2 pin configuration Start Time (Power Up)kx X
Bin Mo Cinnal name Sl (0-3575 RPM) typical: 5 seconds maximum: 10
= = — —SECONUS
@ +B supply +B (0 RPM - READY} typical: 7 seconds
@ N.C maximum: 15 seconds
@ GND. GND. Stop Time (Power Down} typical: 5 seconds
CNS - maximum: 10 secends
{c} pin configuration Start/stop cycles 20,000 min.
Pin No. Signal name Symbel Interleave i
4] Intensity control VR VR * At nominal D.C. input voltages.
@ GND. GND. xx  Average seek time is determined by dividing the total time
@ Control CONT required to seek between all possible ordered pairs of track
addresses, by the tolal number of these ordered pairs.
5-4-3. Circuit diagram %x% These numbers assuma spin recovery is not invoked. If spin
recovery is Invoked, the max could be 40 sec. Briefly removing
=] . . -
) oA no power can lead to spin recovery being invoked.
NCB 8 . m%_;:[_ﬂ - I
o [ (@ 2 Yo
e A7 ra our [
g ey o o e 2T
e : ; - oA a0
oo gl ........ — _“H READ/WRITE
e | e o Interface Task File
- | EN T Recording Methad 2 of 7 RLL code
o [ R L, T2 Recording Density (ID} 23,148 bits per inch
e R Im 1— re Flux Density {ID) 15,432 flux reversals per inch
POWER REQUIREMENTS
Fig. 5-4 TYPICAL MAX
+5V DG +5V DC
+10% POWER +10% POWER
R/W MODE 750 ma 38 W J89ma| 3.9 w
SEEKING MODE 500ma | 25 W | 52 ma| 2.59W
CHAPTER 6. HARD DISK IDLE MODE 300ma | 1.5 W | .388ma| 1.94W
STANDBY MODE 130ma | 0.65W 188 ma 94 W
SLEEP MOBE 70ma | 04 W 120 ma BOW
CP4024 (20MB) SPIN-UP MODE 125amp | 625W |[145amp| 7.25W
NOTES: 1) READMWRITE mode occurs when data is being read
SPECIFICATION SUMMARY from or written to the disk.
CAPACITY 21.8 Mbytes Formatted 2) SEEKING MODE occurs while the actuater 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

PERFORMANCE
Seek Timesk

Average Latency

Rotation Speed (£ .1%)

Controller Cverhead

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

Composite
Plated Thin Film
Rotary Voice-Coil
1

2

2

Embedded

627

1150 TP!

17,408 Bytes
512

42,636

35 physical; 34 user

Track to Track: 8 ms
Average: 29 mskxx
Maximum: 50 ms
10.3 ms

2913 RPM

1ims

1.125
3.375

-7~

3) 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 is residing on last ac-
cessed track.

STANDBY MODE occurs when the motor is stopped,
acluator parked and all electronics except interface con-
trol is in sleep state. 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 & 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 Digltal Output Register is useful for this pur-
pose.

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

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

4)
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CP4044 (40MB) cPaoas o
SPECIFICATION SUMMARY READ/WRITE i |
CAPACITY: : 42.9 Mbytes Formatted Interface Task Filg

L Recarding Method - 2 0t 7 RLL code

PHYSICAL: CONFIGUHATION

wiaa

Head Type MIG

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

Data Heads .

- ;'M‘:‘ Embedded

Servg | L

TracksperSurface ST 04 o
Track Density . . N . 1400TPI
Track Capacity Formatted 19,456 Bytes

Bytes per Black 512

Blocks per Brive 83,904

Sectors per Track 38 physical; 38 user
PERFORMANCE R
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 dlwdmg the total time
required to seek between all possnble ordered Ppairs of track
- addrésses; by the total humber of these crdered pairs.

¥Xk These numbers assume’ spir recovary is not invoked. [f spin

recovery is invoked, the max could be 40 sec. Briefly removing
" power-can lead 16 spin recovery being invoked.

-28-

Recording Density (1D} ' 32,729 bits per inch

Flux Densny {ID} 21 819 1lux reversals per |nch :
POWER REQUIHEMENTS -
e TYPIGAL . MAX
‘ +BY DG | +5VDC |
105 | POWER | ™2 oo | POWER
R/W MODE 750ma | 3.8 W[, .789ma | 3.9%-W7
SEEKING MODE 500ma | 25 W | .52 ma| 250W
IDLE MODE | 300ma | 1.5 -W | 388mal 1.94W
STANDBYMODE . | 130ma |-065W | .188ma| -.94W
SLEEP MODE - 70ma | 04 W | A20mal .60W
-SPIN-UP MODE 125amp | 6.25W [1.45amp| 7.25W

NOTES: 1) HEADIWRITE mode cocurs when data is béing 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 sesking. The motor Is up % 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 oceours.
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 issued the SLEEP
command to the drive. SLEEP MODE is the same as
STANDBY MODE except that interfacs 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 Dlgltal Output Register is useful for this pur-
posa.

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

7) SPIN.UP MODE current 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.

5

—r

E1 jumpered to E2 connects -Host Active to an internal
port.

E2 to E3 jumpers -Host Active to 10 Channel Ready on
the SH2860. - '

E1A jumpered sélects - Slave Present. -
not jumpered selects single drive only.

E2A jumpéred addresses drive as drive C.
not jumpered addresses drive as drive D, &
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4024 & 4044 PIN SIGNAL PIN SIGNAL
Q1 — —HOSTRESET 02 — GND
OUTLINE DIMENSIONS 03 - +HOST DATA7 04 - +HOST DATA8
Outline Dimensions + .010" 75" % 4.00" x 5.15" 05 — +HOST DATA 6 08 ~ +HOSTDATA S
Weight : < 1 oun' y : 07 — +HOST DATAS 08 — +HOST DATA 10
P 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 DATAA1 16 — +HOST DATA 14
Operating 5'Cto55°C 17 — +HOST DATAQ 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 " 8% 1o BO% densi 25 - —-HOSTIOR 26 — GND
perating > to 80% non concensing 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) a3 — +HOST ADDR 1 34 —~ -HOST PDIAG
Operating -200 to 10,000 feet 35 — +HOSTADDR O 38 ~ +HOST ADDR 2
Non-operating (maximum} 40,600 feet 37 — -HOST CS0 38 - —-HOST CS1
38 — -HOST SLV/ACT 40 - GND
RELIABILITY AND M AINTENANCE 41 - +5V LOGIC 42 - +5V MOTOR (unregulatad)
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 0-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.

—99-
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SIGNAL NAME | DIR" PIN e DESCRIPTION S s AN
+HOST RESET R 01 “|-Resetsignal froif the Host system which is active low during power up and lnactwe thereafter
GND | 0. o ‘ZGround betwegn the drive and the Host. A | e T

N 1
+HOST DATA 015 |

- -6 bit bl—dlrectronal data bus between tHg hdst and the drive. The Iower 8 blts, HDO-HD? dre’

.| with 24 mA drive’ cepabrlity For XT, only bits 0-7 are used

-used for: reglster & ECC access. All 16 bits are used for data transfers. These ars tri-state: ling’

;| Grourid betweenithe drive and the Host, =77 (%007 i 7o

GND 0. ] 19 )
KEY ‘ o 20 ;An unused pin“dipped on the drive and plugged on the cable Used to guarantee correct
R PR |} orientation: of the'cahle. LY -
RESERVED - 0. 21, | AEN Used o Qualify DMA transfers on XT,
GND 0. 22" | Ground between the drive and the'host. -~ =
:Write-strobe, tharising edge of which clocks data from the host data bus, HDO through HBt5;:
-HOSTiIow . o 23 . D
A TUTH - A s+ | Into & register orthe data regisfer of the dnve' P
GND N 24| Ground betwesnithe drive and the host. U
o ﬁRead strobe; which when low enables data from a regrster or the data reglster of the dnve
-HOSTICR. o 25 | onto the hast data bus, HDO through HD15 The nsmg_edge of —-HOST IOFHatchesdatafrom
Col | thie drivé a the host. ' o i
GND 0. 26 ;.. | Ground between ihe drive and the host, :
RESERVED/DAK: " .+~ O 27 =DAK.DMA Acknowledge. Used for DMA transfers. onXT.-, s - e
+HOST ALE o 28 Host Address Latch Enable. A signal used 1o quality the address llnes Thls srgnal is presently
not used by the drive. )
RESERVED/DRCG o) 29 —DRQ DMA Request. Used for DMA transfers on XT NIRRT
GND o 30 Ground between the drive and the host, s REPTRHNEN .
Interrupt to the Host system, ‘enabled only wheh the cfrrve is selected end e Host activates
the —EN bit in the Digital Output register. When the' <IEN it is inactive, or the drive is not
+HOST IRQH4 i aq selected, this output in a high impedance state, regardless’of the tate of tHg 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 signal’is a fri-state line'with 8 ma
drive capacity.
Indication to the Host system that the 16 bit data register has; been addressed and that 1he
-HOST 1018 1 32 drive is prepared to send or receive a 16 bit data word. This fing is, iri-state line with 24:mA
drive capacity.
Passed diagnostic. Oulput by the dnve :f |t is strapped in the slave mode [nput 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 ling Is & ki state line with 10 mA dnve capablllty
+HOST AQ, A1, A2 0 35, 33, 36 | Bit binary coded address used to selsct the individual reglsters in the task file.
—HOST 6S0 o 37 Chip select decoded from- the host address bus U. aer:I to’'select some of the Host accéssible
registers. SRR
-HOST CSH o as Chip select decoded from the Host address bus Used to select three of the reglsters in the
Task File. i 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 active low when
~HOST SLV/ACT | 39 the drive is busy and has a drive capability of 20 ma. When —SLAVE PRESENT,.itis an
indication of the presence of a second drive when Iow In thrs state, it has a drlve capabrhty of
10 mA open drain. e R R RPN b
GND o] 40 Ground between the drive and the hest. E
+5V LOGIC | 41 +5V £10% regulated DC power e
+5V MOTOR ! 42 +5V £10% DC power (unragulated) S
GND [ 43 GND Refum e
=XT/AT I 44 Selectable for XT or AT compatible interface,

B R T BT T RTRE PP SRR £ 1

-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 Kbytes
Per track 12.5 Kbytes 6.25 Kbyles
Data transfer rate 500 Kbils/sec 250 Kbits/sec
Recording capacity switching system Media automatic recognition
Track to track 3 msec
Access time Seek setlling tme 15 msec max.
Average access time 94 msec
Disk rotational speed 300 rpm
Latency 100 msec
Spindle motor start fima (Note 2) 0.5 sec max.
Recording density at innermost track 17434 bpi | 8717 bpi
Track/Side 80 tracks
Tracks n
Track/Disk 160 tracks
Track density 135 tpi
Number of head 2
Encoding method MFM (Note 3)
Conditions Operating Non-operating Storage
Environmental conditions Temperature 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 2G 2G
Shock resistance 5G 60 G for 11 msec
D.C. voltage requirements (Note 6) +5V £10% ripple: 100mVp-p
" Stand by TYP: 20 mW
Power consumption -
Operating TYP:1.0W
External view (%)except front panel 19,5 mm(H) x 101.6 mm(W) x 130.0 mm(D)
Weight Less than 270 g

Panel and Button color

K-83681-30: GRAY 135 (Color No. 100Z-1X32343)

K-63681-22: 0A GRAY {Color No. 100Z2-4X32154)

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 errers Less than 1072 bits

Hard read emors Less than 1072 bits

Seek errors Less than 107° seeks
Security standards Applying standards of UL, C5A and TOV

Note 1: Conformance to [BM,

Note 2: Spindle motor start time is a time period up 1o reaching the

2 M bytes mode

g sectorsftrack (512 byteslsector);

1 M bytes mode

18 sectors/track (512 bytes/sector):

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 the DC power connector.
Note 7: Measuring condition

Note 3:

motor rotating speed of 300rpmt1.5% in a disk chucking
state.

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

—3{-

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.



DIRECTIONIN-. - .-. .- . M emy e
This signal defines the ditgction of motlon Whlch the’ read/wme heacls
wil take, a logical 1 level defines the direction as "out”, conversely a
logical 0 level defines the dlrectlon a.s “m"

STEP AR R

- This 3|gnal is-a-contro! signal wh[ch causes the read/write-heads to

move in-the direction of motion defined by the DIREGTION IN signal.
The access motion is initiated on the frailing edge (posmve gomg) of
eachmgnalpulse AT T . R

_ WRITE GATE

—=PE-4P4T—
7-2. INTERFACE
7-2-1. Signal Interface
HOST 8YSTEM FLOFPY DISK DRIVE
Y - e o +5V
C BV DG - 1
e L e
" BELECT 0 4 °.
— — s
L BELEGTT - s
————— 1y
S e MOTCR ON »10 -
FLaTRiBEON | NC_ ot
or [ ——— X
TWISTED PAIR . e IRECTIONIN: '
CABLE DISK CHANGE - .. - 2 13
—— 15
WRITE DATA .- - 18
———— 17
WRITE GATE- |
TBACK 00 T "
- : 20 21
- g - WRITE PROTECT 'W 22 23
. TEAD DATA 104
P 258
- _SIDE 1 SELECT 26
—
‘ SIGNAL GND
Ax F lex
100K 2. D.OIpF
BRI 47 f = :
SIGNAL GND FRAME GND
" Fig. 7-1 Signal Interface
Pin No. | 7 Sign:a\l'nat'ne . [ PinNo. |  Signal name
1 +5Y DC 2 - | INDEX
3 +5V DC 4 | SELECTO
5 +5V DG & SELECT 1
- |= 8 N.C.
4 9 |aBVDC 10 | MOTORON
11 |NC. . ' 12 | DIRECTION IN
13 | DISK CHANGE 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

7-2-4, Input Signals

SELECT 0~1 _

Two separate-input. hnes SELEGT 0 (SO) thratigh: SELECT1:(81) are
provided and a spedific input line is selected by Jumper JJ1 For
details, refer fo paragraph 4-1 "Jimper function™; - -

When settlng this- S|gnal to a logical 0 lavel; the drive goes to acllve
level, . sl aet : . ‘

MOTORON ., 1 . ~° R

This signal conirols the spindle motor When a dlsk cassette is:in-
gerted and this smgnal issettoa Jogtcal 1} level the- splndle motor will
turn on

When this 5|gnal is set to Ioglcal 1 level or a dlsk cassette is sjected,
the spindle motor will turn off,

_32_.

This sighal control the write dperatlon Wnte operatlon are’ valld ata

logical 0 level. This signal provides. the function which causes tunnel

~erasé operation inside the drive, so swilching of SIDE SELECT signal
~or seek operation must be mh:bned refer to item 3-7 for Write Initiate

Timing.

WRITE DATA -
This signal provides the data to be written on'a dlsk cassette
Each transition from a logical 1 level to a logical O lavel will cause the

-.current through the readiwrite head to reverss, thus causung a flux

reversal to be written on a disk gassette. This signd i valid wheri the
WFl[TE GATE stgnal is m a logical 0 level.

SIDE 1 SELECT

This signal is a control signal which selects ane of the two read/write
heads. A logicai 0 level on this line selects the side 1 and a logical 1
level selects the side 0. _ .

When switching timing from one head to another, refer to item 3-6 for
read initiate timing, and item 3-7 for write inltiate timing.

7-2-5. Output Slgnals J
All output signals are issi

TRACK 00

This signal goes to a logical *0" level whign the readfirite haad posi-
tioned at track 00 (outermast track) and goes fo a logical 1 laval when
it is positioned at a track except track 00. The head is automattcally
moved to track 00 by power-on recalibrate function when DC voltage
is applied {o the drive.

INDEX(NCTE)

This signal is provided by each motor revolution. There is 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 DATAMNOTE)
This signal provides the "raw data" (clock and data together) as
detected by the read circuit of the drive.

WRITE PROTECT

This signal infarms system that write protected digk is.inserted, and
on this status, this signal goes fo a logical 0 level.

The drive will inhibit writing with the protected disk instalied.

DISK CHANGE

This sigrial informs system that dtsk cassetie is exchanged.

Usualiy this sigrial remains a logical 1 level when disk cassette is
inserted and goes to a lagical 0 level when itis ejected from drive.
The DISK CHANGE signal feturns fo logical 1 level when disk cas-
sefte is ingerted, the drive is selected, and a step-pulse’ has been
received.

(NOTE) Both of the INDEX and FtEAD DATA sxgnals are |ssued fo
, drive rsady state Refer to the item 35 for Ready gate
timing.
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CHAPTER 8. SERVICE-MAN 8-2. Diagnostic program structure
DlAGNOSTlC The Tollowing Tigure shows the conliguration of the programs stored

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 petforms 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 tha diagnostic program diskette.

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

When 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
DIAGNOSTIC

COPRCCESSOR
CHECK

PRINTER GHECK

DIAGNOSTIC | |
LOADER

SERIAL VO GHECK

MODEM CHECK

LCD CHECK

HARDWARE
INSTALLATION

FLOPPY DISK
CHECK

FLOPPY
DISK
DIAGNOSTIC

HARD DISK

| BIAGNOSTIC HARD DISK CHECK




8-3. Starting-up the diagnostic program -

The-f6llewWing procaduts B fattitas: o etart the diagnostic ogram

1. insert the dragnostrc program disk in the drlve: A and tirh power
vigrt to thie PC-4700:/ '« LR . ;

2. When the MS-DOS prompt appears,
shalow andprass the: ENTEFI k' e

21

RO I A

H rﬂ

A>DIAG4TS [ENTEFt]

a. The-dragnostro program menu shown below will appear within a
. few seconds:™ -+ 1/

Type a number 1o choose the program

: "--BIAGNOSTIC PHOGRAM MENU
1. Individual Devices Diagnostic
¢ ‘Flappy Disk Diagnostic

- 3¢1-Hard'Disk Diagnostic

" Enter your selected number

'_"Dragnoetrc Program Menu

8-4, Diaghostic program loader

Thig diagriostic program loader s, used to select and execute the
individual device dlagnostrc ‘program, ﬂoppy drsk diagnostic program
and hard ik diagnostlc program. |-

Upan the start. of the program ioader, Ihe dlagnoetro program menu is
displayed. When one of four choice is typed, the respect:ve diagnostic
program 18 logded. from'the floppy disk onto the main memery area.
After it has been” ‘Gompleted, the contral moves 1o the diagnostic
pragram to execute.

When the ESC key Is pushed in the diagnostic program menu, the
program terminates 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 afier it has been installed or a
specific device is tested when an error is reported.

8-5-1. Individual devices diagnostics
The desired check item must be chosen and typed in the menu
followed by the depression of the ENTER. key.

Té cancel the chaice, ! srmply push the ESC key. The control will
teturmr to the diagnostic loader. - < -+

When changing the setfing contents with the set-up menu during
each device check;return fromt he ‘device check menu to this in-
drwdual ‘devices dregnostrc menuy in advance

-34-

Individual Devices Diagnostic V-X.XX "
--- Real Time Clock & Setup FIAM DI S
- Memory T

-— Keyboard & Speaker

-- Monochrome Adaptor

-— Color/Graphics Adaptor RS VLSRR B

--- Coprocessor ST e
s Printed
Serial I8} Adaptor

WEON G MW -

-~"Modem Adaptor R
10 ---‘quurdCrysta! Digplay Lo -
©T g = Hardware Installation ¢ © " !

Enter your selected number: _

individual Devieas. Dragnoshc Menu

. Outlme of each dewce check

X Heal trme clock&setup AAM.. - - oo s
Tests the real tlme c]ook and the setup HAM |n the read/wrlte
mode:T

Memory —
Tests the main memory, vrdeo memory and EMS
- reddhFiite: fiodg;” +x 00 i o I e R

'_Keyboard & speaker '
Tests the keyboarg and the speaker.

X Monochrome Adapter
Tesis the LCD and CRT functrons in the monochrome mode

Color!graphrcs adapter
Tests the LCD and CRT functions in the colorlgraphlcs made,

.Coprocesser |

Tests ihe., coprooessor by oarrmg out mrtrahze and arlthmetlo
,.operatlon .

Printer

Tests the printer.

Serial IO adapter
Tests the RS-232C functions using the loopback cennecior.

Modem adapter

Tests the modem functions in the loopback mode.
Liquid crystal display

Tests the LCD by means of the display pattern.

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

+ Setting parameter option

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

Error stop? (Y/N) {default response is Y)
Loop counter {1-9999) (default 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 failed, 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

.
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Memaory Check

Fhi ~+ooia-dk af t'me olosk-and-tho-sat i RAMawithindhe.

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 menu.

Real Time Clock & Setup RAM Check
1 --- Real time clock chack
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 opfion entry before going info the test. And the test will
start after this. If no error was encountered, test repetitions are con-
tinued to count.

Depression of the ESC key terminates the test.
When an arror was encountered, the error message is produced.

+ Real time clock check
This test itemn tests the real time clack 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
manrer:

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 writien in every area until the entire area is
written with "A".

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

The contents of the setup AAM are saved prior to initiation of the lest
and restored after completion of the test.

3.

« 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 written in the setup RAM within the sub-CPU does
not coincide with the data written.

# INTERPROCESSOR COMMUNICATION ERROR
Communication is not done properly with the sub-CPU.

SETUP RAM BROKEN ERROR
The contenie of the seiup RAM are destroyed as a result of a
communication fallure with the sub-CPU during the tast 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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s Mty Thick
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 repetitions are continued to count.
Depression of the ESC key ferminates the test.

When an error was encounterad, the error messags is producad.

« 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 B4KB.

2. If not error was encountersd 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 tested using the marching test
for four video DRAM bank {32KB).

Mote that care was taken by the program not to destruct the video
memory contents.

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

The EMS memory atea is read/write tested using the marching test
for 64 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

memory 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 done for all the areas.

4. The entire area o be tested is wiitten with 0000H.

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

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

= Error message

% B40KB MAIN MEMORY RAW 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.

128KB VIDEQ 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 coincide with read data in a yyyyH bit paitem,

1MB EMS MEMORY RAW ERROR - address: 1XX000H, data:
YYYYH During test of 1MB EMS memory area, the test data
stored in the address from 1XX000H 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 functlc:ns Whan thls test
program is chosen, the sub-menu shown below appears. You may
choose the desired test item by 1yping thé' respective number.
Dapression of 0 causss the control ta returfi to the mdnndual devices
diagnostic menu. . :

Keyboard & Speaker Check . - ‘
1 - U8 English keyboard check
2 - Other keyboards check o
0 -— Exit '

Enter selected number: _

. Keyboard & Speaker Check Menu- -

. Keyboard check AT s
When:this test;starts, the keyboard layout appears. Iepressmg 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 time. Fn:

key is marked by pressing with cusor key: The test terminates when
ESC key is pressed iwice consecutrvely and contro[ retum to the
keyboarcl & speaker check manu.’

I:[I:IE:I:II:II:I!:]I:II:H:II:II:IE]I:IU:DD

ODO0O0UCO00000CT
LD OO0000OO000000
I o o e
@DDDDIIDIDI-)
N — o

I:II___|:I

LIS English kéybéard layout screen
The speaker can be tested using the function keys F1 through F10.

The F1 key issues the lowest heeping tone and the Fi10 key the
highest tone, while F2 through Fa issues theé tone incremental.

8-5-4. Monochrome Adapter Check

This pragram fests the internal LCD controller, LCD unit,
color/monochrome CRT adapter option (CE-471A) and the
monochrome CRT interfaced fo it.

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

Set Dise_lay que; to Mon_qeh_rome._and Qeqsole to MDA.

In this case, set the display (LCD) or CRT- adapter display mode to
monachrome with the. set-up menu and the system console needs to
be updated to-MDA with the individual devices diagnostic menu dis-
played. If the. system, console has already been set to MDA, the
following sub -menu appears. You can now choose the desired item
number 1 10 5., .

When 0 is chusen, the control retums to the mdwrdual dewces d:ag-

nostic menu.

" Monochrome Adaptor Check
- Mgnochrome display butfer check
--- Attribute check
--- Character sét chéck’ . -
=1 B/W mode check
- +-="Run all above checks
- Exit,

CD(H WM

. Enter your se[ected number

Monochrorn_e Adaptor Check Menu
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* Monochrome display buffer check

This prégram tésts the video RAM (VRAM) in- the rnonochrome dis-
play adapter by writing and reading the test data in the VRAM

. Attrlbute check

Al the attnbutes of the monochroma dlsplay adapter are tested Wthh
includes the normal, intensity, reverse video, blinking and underlined
characters. Now you can visually check the |nformanon appeared in
the screen, referring to the followmg .

ATTRIBUTE CHECK
NORMAL
INTENSITY
[REVERSBE] .

BLINK .

.UNDERLINE

Attribute Check Display
+ Character set check

All fonts contained. in the character genergtor are dlsplayed In the
first place, characters of the normal attribute are displayed. When any
key is depressed next, characters with- intensity attribute are dis-

played. Now, you can visually check 1he mformatron appeared in the
screen, referring to the following:

CHARACTER SET CHECK .
DS v ¢ sl —------__Afm_______-‘o-g.n ~¢|

L e c---=-)

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

+ B/W mode check

A black and white scresn 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 pattern of xxH (where the blt 1isin
xxH is an unmatch). st



8-5-5. Color Graphics Adapter Check

This program is used to test the internal LCD controller, LD display
unit, colormanochrome CRT adapter {CE-471A) and the celor CRT
monitor interfaced to it.

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

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

In this event, the choice must be revised through the setup menu 1o
changs the display {LCD} or CRT adapter display mode to graphics
and color and the system consols 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 ltem
by typing the item number 1 to 9. Depression of 0 causes the control
to return to the individual devices diagnostics menu.

Color/Graphies Adapter Check

--- Color/graphics display buffer check
- Attribute check

- 80 x 25 alphanumeric mode check
--- 40 x 25 alphanumsric 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 oO~,O AW

Color/Graphics Adapter Check Menu

+ Color/graphics display buffer check

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

+ Atiribute check

All the attributes modes of the color/graphics display adapler are
checked. They are all the Intensity, blinking, reverse video, and
foreground/background color, Visually check the information dis-
played on the screen referring to the following.
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".i:"-m ol16 (32148648096 112}128] 441160 1931208]|224{240 ATTRIBUTE CHEGK
HEA(\I)IASETB‘?A cC|D|E|F (B BLACK
- DAY
olomi-lzmol@ P | PICIEI4L T | = BLLUE BLUE
1= 111 AIQalqliilel|EH Bl+ GREEN GREEN
:[2|@[11"12|B[R[b[r [ E|E[S HL[= el CYAN
Al A I <
s|slej#:3|CSicisha o I‘E”— MAGENTA MAGENTA
[+ ]||TIS{4[DIT|d[t ) &858 7 — s BROWN EROWN
sT5[#161% 5|E[Ulelulal|o|NHFH AT LIGHT GRAY (A) LIGHT GRAY (©)
6|e|a|=|&I6|F|V|f vja|ii|a el b DARK GRAY [ BLINK
Tl 1] 7 IGIwWlelwl e ale P LIGHT BLUE
—r e RIX X 1251 B LIGHT GREEN BLINK
] elJie - LIGHT CYAN BLINK
slefO[ L[ )9|I]Y|i|yle|OlrAllFE— 1@ LIGHT RED BLINK
olal8—|*|:|J|Z]|] =zl &[0 IlF=.00| LIGHT MAGENTA BLINK
Telo =+ K ke % h AN YELLOW BLINK
ST, [<ILIN 1L 2 LGH o0 11 WHITE (B) BLINK (D)
sio|p == =M1 [m[1{5]eli}? $ |2 . .
a[el3[< - [>[N[aTnlv[AlR [« 5n REL When the col 'tAtfnbmec?r::ckDiPlay (A} and (B} show th
0 H o an color monitor 15 used, the poriions an show me
sjrlale[/]?7]0|—[0]AJA[F [>T ﬂl J color of display characters and the portion (C) the color of back-

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 characters are displayed in the 80 x 25, alphanumetic 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-
ting to the following.

BOX25 (46X26 ) ALPHANUMER IC MODE CHECK
el - ———-— - - CORBE)
L ASWd—- —— - - -----— - =
G- - - -]
[co o o= =]
M- ---—- - = -—==-" =
- —--—-—-—-—-—— - ——-—-———-————- B
- - =]
[@i- - ———-—----————---"-——~ L

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 atiribute 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 to the above.

+ 320 x 200 graphics mode check

Thres 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.
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320 x 200 GRAPHICS MODE CHECK{(ID:
A G

=0(1L T 1Y

D= otctm et1)
BOX1 so;_g'c'z_; soxa gB:ﬁ'S}: B0x1'| soxz
2?:]:;3‘5 Green | Red” | Brown | Buia] Cyan Magenta'V\t“itfté"; " Red
m“mmswmﬁ$M

SN

Three dralog boxes are dlsplayed in the 640 X 200 graphtcs mode:
Misually..checl; the, boxes d:splayed on. the] gereen;. refemng fo. the
followmg . o - . ¢

.- 840 x 200 Graphics Mode Check Drsplay .
The followrng is displayed for the color monitor and the LCD

" BOX1 BOX2 | BOX3 Background
~or-| HOfZonRtal Lightly | . Darkly
ggl:%;fr'BT _stripes | alltoned | all toned Null
- (BW) (BW) (B/W)
P Horizontal .| Verfical” |- | e
LQD. . stiipes | stripss - Alltoned -} .. .Null :

. Screen paglng check

Fhe memory in the VRAM.can be divided info eight different.areas in
40 x 25 alphanumeric:mgde’ by-the program. These: areas are called
display pages. Any key dgpression dlsplays elght dlsplay pages num-
bered from 0 6 7 sequentlally V‘sually chieck the dlsplay pages on
the screen. : oo -

"?1. Black;. Do “ L0 B

Darlggray: :
2. Blue . Lightblue
3. Green 11. Light green
4. Cyan A2 Lightdyan ;o LT
5. :Red, ... vios o, 18, Light red Peodnoaan
8. Magenta ., ~14. Lightmagenta .. ", ..
-7 Brown - .18 Yellow . . - .
i 8. Light gray. 16. White, . -

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

* Run all above checks
Checks all the items from 1 to.9 in sequence.
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1 fteim i$ chosen the sub - showw below d ears.
Pp

Loz

Therde_slred"- test Tter must be! chiosgii by ﬁp:ng the number n the

menu. If.0 is- type
nosttc mertura -

5  1 sae: lnmahzecheck---; R R
' -2 ---Al'ttht‘hetlcchBCK !

After a fest ftem was cHosen, the coiiirol comes asking “for a
parameter option entry before geing info the test. And the test wil
start after this. lf no error wag encountereel test repetltlonsare con-
tlnued to count ; ‘ .

Depresslon Bf tHe ESC key tefminates the test'

When an error.was encountered, the error message is prod ed

. Inltlallze check

This test rtem tests the mmalize funct:on by |ssumg the |n|t|alize com-
mand. TR

“ Foopmy i

. Arlthmetlc check

This ‘st |tem tests the anthmetuc functlon by iSSUII'Ig the anthmetlc
command o

TR RTI T

8-5-7. Prmtercheck S

This program tests the pnnter |nterface and the prlnter connected W|th
it.

The following sub—menu is dlsplayed when thls test program is
selacted. e : R

Type the desired test item o i

Depression of ¢ causes the controt to return to the mdnndual device
diagnostic menu.

o
Printer Check '
1 --- Printer status check e
2 -—Character setcheck, :. .
0 - Exit
Enter your selected number:-. - . .

... PrinterCheckMenu. .

* Printer statuscheck, .. . ... . i
With this test _program the pnnter status as read ancl dlspiaye as in
the flgure shown below. all status are astensk attached, the test has
been’ hormally completed In this asd, it shows that it is ready 1o
printer. The item "Sel’ may not change when the CE-700P i§ in
connection. U -

: F'FtINTEFt STATUS CHEGK L
w0 ‘Bsy Ack Pe Sel loe - ;;;Toe;.,: <l

x *

The signal is OK if the symbol * s displayed,




= Character set check

__ With_this test. program gode 20H thry 7FH and AOH thru FFH are

PC-4741

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

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

Are you ready 7 (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.

PUESEET ) x+, -/
123456789:;<=>7
ABCDEFGHIJXLMNO
QRSTUVWXYZ ™\! "
abcdefighijxlmno

grstuvwxyz (1} 7

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 ERRCR

Appaars if the printer is not connected, not turned on, or not in the
on-line state. At the same time, the printer status at the error is
displayed.

8-5-8. Serial 1/Q Check

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

The following shows how wires are connected.

No.3 {SD) No.2 (SD)

No.2 {RD) :] No.3 (RD} :
No.7 {RTS} No.4 (RTS})

No.8 {CTS) <_—_—| No.5 (CTS) 4_-:’
No4 (DTR) — No.20 (DTR} —
No.1 (CD) +— No.8 {CD) ]
No9(Rl} +— No.22 (Cl)y +——
No.B (DSR) <—— No.B(DSR) «——

9 pins, female connsctor 25 pins, female connector

Oragarization of Loopback Connector

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

Serial Port Adapier is not installed.

The following is displayed if the mode is not in the SI0 mode, even if
the modem card (CE-451M, CE-462M) is installed.

Set Gommunication Mode to SIO.

—3G-

TRe sub-meny Shown Rext will appear it e et O adapter{RS————

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

Depression of 0 causes the control to return to the individual devices
diagnostic menu.

Serial 1’0 Check
1 --- Parameters check
2 --- Character transport check
0 — Exit

Enter your selected number: _

Serial /O Check Menu

» Parameters check

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

If the internat serial VO is connected, the following message appears:

1 - Standard serial IO
2 -~ Internal serial 110
0 -— Exit

Enter your selected number: _

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

1. Checks the baud rate, 110 o 9600 baud, with the parity check set
to none, stop bit to 1, and word length to 8 bits.

Checks the werd 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 two (fixed to the 5600 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).

. Checks 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 siop bits at two (fixed to the 9600 baud).

NOTE: Test data 0 to 7FH is used for the word lengih 7 bils 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 received data
are disptayed on the $creen.

If the serial VO is connected, the following message appears:

1 -— Standard serial /O
2 -— internal serial YO
0 --- Exit

Enter your selected number:_

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

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

The test terminates when the ESC key is depressed and the gontrol
returns fo the serial /O check menu.
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* Efroriessage "
x COMMUNICATION MODE EHHOH
- 8lQ-tést is made with the médém card (CE-451M): communlcaiton
made set io Modem mode. L

COM1 (or 2): BAUD RATE = xxx0bps - <Etrdr Kifids -

.During COM1.: (or; 2} baud  rate  paramster check . the error, dlS-
played in <Error kinds accurs. s .
COM1 (or-2): PARITY, STOP BIT, WORD LENGTH =X, y, zZ-
<Error kind=

During COM1 (or 2) parameter check, when panty, stop b|t and
word length are respectively x (= none, add, or ‘avan), y (_ Gor 1),
Z (=7 or ), the error displayed in' <Efror kinds ¢ occurs

COM1 (or 2): CHARACTER TRANSPORT - <Efror Kinds: :
Dunng COM1_ (or 2) character transport check, the error dlsplayed
in <Error kinds occurs, . o P

<Error kind IS O U RPN St
* SDTIMEOUT . . ‘
Hesponse o the ‘transmit data is not found wuthln the prescnbed‘
) tlme

. _RD T[MEOUT
Response to the receive data is not found thhm the prescribed
time.

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

* OVERRUN ERROR
Character is received when the recsive buffer is fully occupled with
characters,

. FRAMING ERHOR

0 is found for fie stop blt
* PARITY ERROH

A parlty arror [s ‘met.

* DATA COMPARE EHHOR
Received data did not match with the transm:t data.

R A L R S R0

8-5-9. Modem Check _
With this test program the modem (CE-451M, CE-462M) is tested
after setting the modem interface 1o the loopback test mode.

If the serial port adapter (RC-232C or modem) was not installed when
this program is chosan, the following. message is displayed.

Serial Port Adapter is not instalied.

If the serial /O card (CE 451 B) was |nstalled the followmg message
is.displayed. : : .

Maodem Adapter is not installed.

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

Set Communication Mode to Mod'em'.

In thig event, the made must be set to the modem at the seiup manu
with the Individual deviges dlagnostic menu displayed:

The followmg sub-mienu is dlsplayed when the moderm ‘adapter ‘is

installed. Depression of 1 starts to fest the-modern. Depression of 0.

causes the control to return to the individual dewces dlagnostlc menu.

Modem Check :
1 == Loop back check
0 - Exit

Enter your selected number;_

Modem Check Menu

-4~

* Loopback check AR R
This program.is Used t test the fodem by sandifg and- recelvmg 1he
data with the modem interface set in the loopback téstmisde, =~
First, the communication pardmetsr must be Set at the $8t0iS Menii.
The modem is tested in the following order after the test IS started

1. The modem interfacs is set in the Ioopbaok test mode.

2, Usmg the parameter chosen in the setup. menu, the test clata ¢
thru 7FH are sent and raceived to venfy

3. The controi reiurns fo the command mode to be ready for the
initial setup. -

* Error message

* COMMUNICATION MODE ERROR . . .
Modem test is made with the medern card (CE-451M) communica-
tien mode set fo Modem mode.

+ COMI (o 2): LOOP BACK - <Error kind>

<Error kind:-

* 3D TIMECUT
Response to the transmit data is not found within the prescribed
time.

* RD TIMEOUT
Response to the receive data is not found within 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 occupled wnth
characters.

* FRAMING ERROR
0 is found for the stop bit.

* PARITY ERRCR
A parity error is met.

* DATA COMPARE ERROR
Feceived 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 LCD test
pattern on the screen. If the display mode and- the system. console
are notset up to CGA the followmg 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 GGA at the setip menu with the individual devices dlagnost[c
menu displayed. If the. dlsplay mode has been sef ‘o graphics and the
system console to CGA, the following sub-menu is displayed.

Choose and type the desired item number.

Depression of 0 causes the control to return 1o the |nd|wdual devnces
diagnostic mehu.

Liquid Crystal Display Check
1 - Check pattern
2 - Line move
3 -—-Siripe
0« Exit
Enter your selected number: _

Liquid Crystal Display Check Menu
» Check pattern =~ ‘
This program dlsplays the check pattern on the d1splay. -



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

L
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8-5-12-2. Write, read & compare check

Thi atipn

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 middls 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 menuw.

+ Stripe

With this test program stripe is displayed verfical and horizontal
stripes ara 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,
tha 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
screan.

The following are the names of possible devices:

Hardwara instaliation

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), Adapter
Printer Adapter

Serial /0 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 internal 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 terminates the test,

Floppy Disk Drive Diagnostics
Read drive status

Write, read & compare chack
Read only check

00 track sensor adjustment
Target sector read check

Error table display

8-5-12-1. Read drive status

This item 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.

-4] -

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

The specified data to be wiitten is 00H to FFH increment pattern
when the pass count is 0, otherwise the dala is 2bytes repetitive
pattern of “B6DBH".

* Caution

When this test is executed, all the contents siored in the floppy disk
are destroyed. So be very careful with this test. In addition, it is
necessary o 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. !f 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.

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

Drive_A {1.44MB}) test 7 [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 range of cylinders to be checked in the following mes-
sage.

Cylinder range ?
Drive_A[01 ¢ 79] = 1N-1N

Type the siarting 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 massage.

Sector 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 error
has occurred.

Retry count ? [0« 4] =1

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

Specify whether to stop or continue the test, when an emor has
occurred.

Error stop 7 [Yes Noj

Move the highlighting to the mode you want {o select and press
ENTER.
Specify whether to execute the test or not.

Test start ? [Yes Noj

Move the highlighfing to the mods you want o select and press
ENTER. When éntering “No”, control exits to “specification of the
checked drive”. On the other hand, when eniering “Yes", starts the
fest.
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While the system executes the test, by pressmg SPACEv it: stops-the

test. At the time, by prassing 'SPAGE again, 1

test. A[_so by pressing ESC, the_test terl

ESCis always effectrv dunng'th:s test ‘
I s ‘

Pass count= HEMEN
o Jetponty . TSR, .

IR,

Move the hlgh!lghtmg to the mode you want to select and-pfess

th ighting, to” this
ENTEH When se[ectmg No®, ]
checked ‘drive”’ On the ‘otHer hiand

i when salecting “Yes"; stafts thie

_ ! test, o o
kind ofertorand wheretha errdt désurson the'lcwer rrght:screen and’ While the system executes the tégt, By pressing SPACE; itistdps ihe
increments 1he right-Hiand efror cotnter, —— —— Ty test. Atthe ime; by pressing SPACE again,: the system continues the
If the error stop is set to "No", the system updates; the.error. counter test. Also by pressing ESC, the test terminates. The depression -of
every fime an_error occurs and continues to execute the test. The ESCi is always eﬁectrve durrng this test, "
system anly, displays the newest,error. Infermation in the. Iower right.. The iowsr left serder shows pass colnt and tést pornt represen )
On the other hand f the Brror ! sto is set tc "Yes" the systern stops physical address. o
the test if an error occurs. At the time, by presslng ENTER the system
continues the fest. On the othiéf Fand; by ‘pressifig ESC; e test ~
terminates. For detarls ferrcr message see "8— 12—7 Error mes- Pass ccunt_ .
sage" e - , 7 Testpoint=  TT.H.8S
8- 5 12-3 Ftead only check, “TT" means the track, “H’ means"he hea '.._éaa‘_.__ste'q%éégs the
This test chacks fhat data is properly tedd ffom the floppy disk dmre secior. i pd

’ In addition, the lower right screen shows the. test; mcd the test
* Operation - - : drive. o . ) ‘

When this test is selected ths following message is drsplayed

T 5} B N

Test mode: Read Test drive: Drive A 1
P]ease msert the formatted scratch drsk in the dnve

: * Ertor processing :
At the time, insert the test disk i the’ d""e‘ o bs‘checked-and.press If the system detects an error while it sxecutes the test, it displays the

ENTER, If. he-drive, is, not ready or. the test disk isn't inserted in the, kind of error and where the error ocours on the lower nght scréen and
drive, the fo]lowmg message is dlsplayed and the test termlnates ‘ increments the right-hand error counter.

- s - - I If the error stop is set to “No”, the system updates the error counter

Drive not ready. T every time -an error oceurs and continues to -execute the test:-The

system only displays iHe ‘newsst: errof informatian in the lower right.

Specify whether to check the drive or not in the following message. On the other hand, if the error stap is set to "Yes”, the system stops

S — - - - — the test if an error occurs; Atthe 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 mes-

Sr. it R

1) Drive: A (1:44MB) test ? [Yes N6}

PSRN

Move the highlighting- to- the-mode you -want -to- se!ect and press: sage”. : e . o
SII;JJEH The string in the parenthesis represents the. .capacity of the 8-5:1 2 -4 00 Track sensora d]ustment _
Specify the range Qf cy||ndgrs to bs checked |n 1[—|9 fo|]ow|ng meg- This program checks ths 00 track sénsorwhich detects the cyllndsro
sage a The system moves thé head from the cylinder 0 t¢ ¢ylinder 4 and
R S N S U S ! returns the head fo the cylinder 0. With-such an‘cperation, the system
- can observe a signal from the 00 track sensor as a pulse
~ Cylinder range ? - , ‘ _
Drive_A00 < 78] il ~ ~ ' ! * Operation tr R
Sl i T SETTES | i Speclfy the drive to be checked in the fcllcwmg message
Type the_starting. cylinder number at. flrst and press ENTER. Then - ™
type the ending cylinder.number and pressiENTER. ...~ .. .. Test drive ? [Drive_A]
Specify the number of sectcr accessed by one tnstructroni in the -
follcwmg message A e iy Move the highlighting to the drive you want 1o select, and pross
T T ST T T ENTER... .,
Sector count ? B R TR : Specrfy whether to repeat of dc on[y once the test |n the fc[lcwmg
Drive-A 1, 3, 9]=I _ message : . :
Type the sector count in the dlsplayed ccunt and press. ENTEFi . o N
Specify i the number of retrial in the. fcllowmg ‘message, when an error Aging made ? [Yes No]

has occurred.

il

—42-



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

PC—4741

Error stop 7 [Yes Noj

~Hand, When soecior NG e eshwil-berdomeoniyorees

Specify whether to execute the test or not.

Test start ? [Yes Noj

Move the highlighting to the mede you wani {o select and press
ENTER. When sefecting “No", control exits 1o “specification of the
checked drive”. On the other hand, when selecting “Yes", starts the
tesl.

In the aging mode, 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. Ctherwiss, by pressing ESC, the test
tarminates. However, by pressing ENTER, the test is repeated again.

* Error processing

While the system executes the test, If an error occurs, the system
displays the kind of errar at the lower screen. In this state, by press-
ing any key, the test terminates. For details of emor 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.

+ QOperation
Specify the disk to be checked in the following message.

Please insert the alignment or formatied disk in the drive,
What kind of the test disk do you use ?
[Alignmeni_disk Formatted_disk]

Al the time, insert the test disk in the drive to be checked and move
the highlighting to the disk you inseried, 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.

Specify the drive to be checked in the following message.

Test drive 7 [Drive_A]

Move the highlighting to the drive you want to select, and press

ENTER.
Specify the cylinder number to be checked in the following message.

Cylinder number ? [00 < 781 =1

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

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] =Mk

Type the first sector number and the last sector number of the
cylinder range o be checked and press ENTER. Also do not specify
sectors which extend from 9 secior to 0 sector.

NOTE: When the allgnment disk is selected, this specification of sec-

tor range is not displayed.
Specify whether to stop or continue the test if an error oocurs while

executing test.
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Move the highlighting to the mode you want fo select and press
ENTER. If the alignment disk is selected, select "No".
Specify whether to execute the test or not.

Test start ? fYes Noj

Move the highlighting to the mode you want fo select and press
ENTER. when selecting “No", control exils 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 centinues the
test. Also by pressing ESC, the test terminates. The depression of
ESC is always effective during this test.

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

EEmE
TT.H.SS

Pass count =
Test point =

“TT" means the track, “H” means the head and "SS” means the sector
In addition, the lower right screen shows the test mode 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 oceurs on the lower right screen and
increments the right-hand error counter. If the error stop is set 1o “No”,
the system updates the error counter every time an error accurs and
continues to execute the test. The system only displays the newest
etror 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 occurs.
At the fims, 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, locations 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 command [s 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 eccurred bhetween the CPU and FDC.

* Equipment check

The system received a FAULT signal from a device or did not detect
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 writien 1o the FDC was invalid.
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* Drivenotready =~
‘The device being specified was in the not r'eady 'state.q R
fe— Record notfound o

* DMA boundary error o
DMA error across 64KB boundary

* Write protected error
The system detected write protection.

b Seek errar:

Shows the occurrence of a error rlng-s_eekt;;

*iBad coniraller. 22w oy or e Ty o)

Shows the oceurrence of any abnormahty in thercontrolier o R

Shows the occurrence of an address mark read errcr e '

* Bad CFICerror IR
Shows the: occurrenceofaGFtC eTor duringdataerrcr. R

* Bad cormmmand error
A command was specified which was noti |

n BIOS.
* Compare error T f
Data being wntten did not accord with data bemg read.

. Others error .
Shows the occu 1 _ence of other errors not descnbed :above.

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 fo the item you warit fo select, and press
ENTEFi Depresslon of ESC termlnates the test.

S

o

Hard Dlsk Drtve Diagnostlcs S
- -:Brive type-check - AR I
-Write, read & compare check :
* . Read only check. - -

Random seek check ;

7 Dump and Patch -

-+ DisK controller chieck

Error table display

8-5-13-1. Drive type check g
ready The capaclty, cyhnder numbers hedd numbers and sactor
rumbers are displayed.

* Qperation
Depression of any key terminates thie 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 .specified data to be written is 00H -fo FFH. tncremsnt pattern
when the pass count is 0, othenwse the data Is 2byies. repatitive
pattern of “CB33",

* Caution — —
When this test i |s executed aII the contents stored in the dlsk are
| destroyed. So be very careful with this test. .

.l Gperation ‘ ‘ s i
Specify the range of cylinders to be checked in the fol[owmg mes-'
sage. -

Cylinder range ?
[000 «> 964] = 1NN - 1R~

oy 7. .

Type the starting cylinder numbsér. at first and préss: ENTER Then
type thelending cylinder number and press ENTER.

Specify the=number: of sector accessed by one |nstruct|on ifi: the
following message. IREEE: N ;

Sector count ? TR I ST
) ,‘_.101 o 17]_||

Type the sectar countin the dlsplayed range and press ENTEH
Specify tha' numiber. of retrial-in. the followirig: ‘message, when dn error
has occurred A

VR T

.. Retry count ? _'
[0 o 4] l

Type ‘the retiy count in thejdrsplayed range an'dpfésé ENTER,
Speclfy whether to stop or contmue the testin the foltownng message
when an error has occurred e

‘Err'or's'top ‘?'[YesN'o']' R o o

Move the highlighting to the mode you want to select and press
ENTER,
Specify whether to sxecute the tést or not in the fo[]ownng message

Test start ? [Yes No]

Move the" hlghhghtrng to the mode you want to seléct and press
ENTER. When entenng “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 préssing SPACE ‘againi; the systam cohtinues the
test, Alsd by pressing:ESC,.the. test terrnlnates The depresslng of
ESC is always effective during this test: '

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

Pass count =
Test point =

NEEEN
CCGC.HH.S8

“CCC” means the cylmder, “HH" means the head and “SS" means the
sector.
In addatlon the lower nght screen shows the test mode

Test mode: Write

* Error processing

if the gysiém detatts an error whils it executes the test, it dlsplays the
kind of error and where the error accurs on lower nght screen and
increments tha 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 fo-execute- the test. The
system only displays the newest error information in the lowsr right
screen: On the other hand, if the amor, stop is set to "Yes”, the system
stops the test if an error occurs. At the time, by presslng ENTEH the
system continues the 1est 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 checks i the read operatlon |s normal by readmg the data on
the hard dlsk S e

. Operatmn i :

Specify the range of cylinders to be. checked in. the. follcwmg mes-
sage. S
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Cylinder range ?

Error stop ? [Yes Nol

[000 > 964] = HEN - EEE

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

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

Sector count ?
[Me17]=11

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

Retry count ?
[0« 4]=1

Type the retry count in the displayed range and press ENTER.
Specify whether to stop or continue the testin the following message,
when an error has ocourred,

Error stop 7 [Yes Nej

Move the highlighting to the mode you want to select and press
ENTER.
Specify whether to execute the test or notin the following message.

Test start ? [Yes Noj

Move the highlighting to the mode you want to select and press
ENTER. when antering “No”, control exils to “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 fest 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:

ENREN
CCC.HH.8S

Pass count =
Test point=

"GCC" means the cylinder, "HH" means the head and “S5" means the

seclor.
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 to “No", the system updates the error counter
avery time an error oceuwrs and confinues to exacute the test. The
system only displays the newest error information in the lower right
seraen. On the other hand, if the error stop is set fo “Yes”, the system
stops the test if an error occurs. At the time, by pressing ENTER, the
syslem continues the test and by pressing ESC, the test terminates.
For detalls of error messags, see “8-5-13-8. Error message”.

8-5-13-4. Random seek check

The iest 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 7 [Yes Noj

Move the highlighting 1o the mode you want to select and press
ENTER. When entering “No", control exils to “spacification of the
cylinder range". On the other hand, when entering “Yes", starts the
tesl.

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 screan shows the pass count and the test point repre-
sented by physical address as follows:

nEEEE
CCC.HH.E8

Pass count =
Test point =

"C0C" means the cylinder, "HH" means ihe head and “S8” means the
sector.
In addition, the lower right screen shows the test mede.

Test mods: Read

* Error processing

Ii the system detects an error whils it executes the test, it displays the
kind of error and where the error occurs on lower right screen and
increments the right-hand etror counter.

If the error stop is set to “No", the system updates the error counter
every fime an error occurs and continues fo execute the test. The
systsm only displays the newsst 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
systam continues the test and by pressing ESC, the test terminates.
For details of arror messags, see “8-5-13-8, Error message”.

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.SS

Type the cylinder number displayed by "CCC" and press ENTER.
Type the head number displayed by "HH" and press ENTER. Type
the sector number displayed by “85".

When the entrys have been complete, 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 sactor 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 to 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 time, specify
whether to update or not.

Update data 7 [Yes Noj
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[Movie "the highilighting tc iz mode you™ want 16 ¢ sélect’ a‘er— press
ENTER. i u'J RO NCI ST
*—Errorprocessing - T m————— = -

fF the systentdétocts ariéiror while it exddutes thie test it drsplays the
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—5-1 3-6. Disk controller check
The test checks lhe dlsk controller. el

. Operatlon
Specrfy wheth
Message.

Move the highlig htlng to the mode Yyou-wantto select and. press
ENTER: When.selection “Yes”, 1hetest ,lbe repeated Gn.ihe other
hand, when selecting "No", ihet twrll bedone oenly.on ST
Specify whether to execute the testornotin the  following niessa ge

Test start ? [Yes No]

Move the hrghlrghtrng to the mode” you “want to seleci and press
ENTER:Wheh efitering "NG" soritrol exits 1o+ i“specfiication: of-ihe
aging mode™. On the other hand, when entering "Yee” starls the test

Depression of ESG termlnates‘lhe agirig. - :

» "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.

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

B_ preesrng, anf key, the test termrnates

8-5-1 3-8 Error message

* Bad command )
Shows that an invalid command is recelved

o Bad address mark

‘mark readerrr.”

E TR

. Hecord not found Do
Shows that the specified record is not found.

* DMAboundaryerror- -, . ...

Shows that the DMA srror across 64Kb boundary

¢ Bad track PR
Shows that a bad track is found

- Bad ECC on disk read ‘u SEETT Oy ey :
Shows thatthe ocourrence of an ECC error dunng data read

. Data corrected
A érror occlirred but showe th

. Seekerror syt

+ Bad controller BE o T e T o
Shiows that the ¢ occurrence “of any’ abnormallty rn the controller

* . Time out error

reoewed |n the preecnbed trme

. Compareerror IS AT T
Shows that an unmatch of the write data with the read data

= Qthers error S NS S
‘Shows that the occurrence of other errors not deecnbed above
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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

1-6. 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
£ 80-pin-Rlastic Flal Rackaga (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.PinFunction -~ v om e o

4-1. AD7 to ADO (address/data bus) ... 3-state
Input/output .

These pins constitute a maltiple_xé!d address/data bus that outputs the
lower 8 hits of 20-bit address information: and- inputs/ouiputs 8-bit
data on a time-division basis. These pine function as the address bus
during T1 state of the bus cycls, ahd &s the data bus during T2, T3,
TW, and T4 states, " . ! L

These pins bstome high impedance during hold acknowledge.

4-2. A1510 AB (azadress bus) ... 3-state.bi.:'tﬁﬂ
These pins output the middle 8 bits of 20-bit address information.

These pins become high impedance during hold acknowledge.

4-3. A19/PS3 fo A16/PS0
status) ... 3-state output
These are timée-multiplexed output ping that output- addresses and
procassor status sighdls. U

These pins function as an address bus during T4 state of the bus
cycle. They o_ufput.p'i'c_‘it:esgor status signals during T2, T3, TW, and
T4 states. I Some il

When functioning as an address bus; thesa pins output the higher 4
bits of address informatior. All these pins output 0 during 1O access.
The processor sialus signal is butput during both the memory and /O
accasses. The PS3 pin outputs 0 in native mode and when the cycle
is neither DMA nor refresh; othérwise, it outputs 1. The PS2 pin
outputs the content of the interrupt enable fiag (IE).

The PS1 and P80 pins indicate which segment is used by the currant
hus cycle. ' SR

(address bus/processor

Processor Status
A17/PS1 Al8/PSO | " Segment
0 0 Data segment 1 {DS1}
0 1 Stack segment (SS)
1 0 Program segmeni (PS)
1 1 Data segment 0 (DS0)

These ping become high‘impedance‘ during hold acknowlsdge.

4-4. REFRQ (refresh request) ... Output
This is an oulput pin that oulputs an active-low signal during T2, T3
and TW states of the refrash cycle. ‘

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

This pin inputs a high-level sigrial when an external device requests
that the address bus—.‘addressldatq_ bus, and control bus be released.
The priority of this “signal is as follows: REFU (highest priority) »
DMAU > HLDRQ > CPU = REFU (lowest priority).

4-6. HLDAK (hold acknowledge) ... Qutput

This signal indicates that. the uPD70208/70218 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, theiefore, the
address bus, address/data bus, and control bus of 3-state output
system become high-impedance state; . - - .
If a refresh request or DMA fequest with. higher. priority than the
HLDAK signal occurs during hold acknowledge, HLDAK becomes
inactive, Then the pPD70208G requests that the bus control be

returned to it provided that the HLDRCQ signal becomes inactive at the

same tims.

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

This is an active-low reset input pin and takes the precedenca over all
the other operations. The reset operation affects not only the CPU but
also the on-chip peripherals. After the reset Input is relsasad, the
CPU starls executing the program from address FFFFOH. The
RESET input is alse used to release the standby mode of the CPU.

—48 -

4-8. RESOUT (réset output) .- Output =~ '~ =~~~
This pin synchronizes the asynchronous signal input to the RESET
pin with the internal clock and then outputs it as an active-high signal.

This signal can algg‘ be used s a system reset signal.

4-9. READY (ready) ... Input L
The basic bus cycle of the pPD70208G requires four clocks, How-
ever, when the READY signal goes low (inactive) a wait state (TW) is
inserted between T3 and T4 staies and- thus the bus cycle is ‘ax-
tended. This function.is used for ménory or /O whose access time is
slow. T e e

This signal is internally synchronized with the clock and -supplied to
each biock. Therritis checked during T3.and TWstates. . ...«

Other than by this signal, TW state ¢an be alsoringerted by-program-
mable wait function. - . - T

4-10.NMI (nonmaskable interrupt) ... Input -+ -

This pin inputs an interrupt request signal that cannot be maskad by
Software, "t Tt T e
This input signal is rising-edgé triggered and is sdmpled in each clock
cycle. When the current instruction has Beeri’ executed; an interfupt
assigned with No.2 vector is generated, R
This interrupt is also used to release the standby mede of the CPU.

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

This slgnal bacomes active (low level) when data is fead from the
memory. This signal also becomes agctive when the memeory is
refrashed by the on-chip’ refresh control unit or when data are: trans-
ferred from the memory to 143 by the on-chip DMA control unit.

The MRD signal becomes active during T2, T3, and TW states of the
bus cycle. ' T

This pin becomes high impedance during hold ackriowledge.

4-12. MWR (memory write) ... 3-state output

This signal becomes active (low level) when data are written to the
memery. This signal also becomes active when data are fransferred
from the VO to memory by the on-chip DMA coniral upit. When data
are processed by the CPU, the MWR signal becomes active during
T2, T3, and TW states. However, when data are processed by the
DMA unit, the MWR signal bacomes active during T3 and TW states,
This pin becomes high impedance during hold acknowledge, ~ *

4-13. IORD (1/O read) .. 3-state output ‘

This signal bacomes activée (low level) Whan data ars read fram the
I/Q. Howsever, if the YO to be accessed is on the chip, it will not
become active. The TORD signal also becomes active when data are
transferred from the I/O to the memory by the on-chip DMA control
unit. This signal becomes active during T2, T3 and TW states of the
bus cycle.

This pin becomes high impedance during hokd acknowledge.

4-14. I0WR (/O write) ... 3-state output

This signal becomes active (low leval) when data are written to the
1/Q. However, If the /O fo be accessed is on the chip, it will not
bacome active. The TOWH signat also becomes active when data are
transferred from the memory 1o VO by the on-chip DMA contrel 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 DMAU, the TOWR signal becomes active during T3 and TW states
for normal write fiming; T2, T3, and TW states 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 latches ad-
dress information. This signal becomes active while the clack
{CLKOUT) in T1 state of the bus cycle is at low level.

This pin outputs low-level signal during hold acknowledge.



... This signal is used fo requast the other master CPUs in the multi-

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

I
PC-4741

4-23. Q51 to QS0 (queue status) ... Output
These signals inform an external device (floating-point operation chip}

processor system not 1o use the system bus while the instruction
following the BUSLOCK prefix is being executed or during Interrupt
acknowledge cycles.

During bus lock (i.e. BUSLOCK is active), hold request and DMA
request 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 evel, the program exaecution proceeds to the
next instruction. i the POLL pln Is at the high level, it is checked
overy five clocks until the POLL 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 output to determine the data transfer direction of an
external bidirectional data buffer. If it is high level, data are ouiput
from the pPD70208G ta the external device. If the signal is low level,
data are input from the external device to the uPD70208C.

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 bufier.

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

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

This pin becomes high impadance during hold acknowledge.

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

To use the itemal clock generator, a crystal must be connected
across the X2 and X1 pins. The oscillation 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 oulputs the square wave clock that has one half the frequen-
cy of crystat frequency or X1 input frequency.

A-22. BS2 to BS0 (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 to access the memory or I/O.

Only when CPU enters halt state, BS2 to BSO indicates the CPU
passive state one clock earlier than normal states.

BS2 BS1 BS0 Bus cycle
0 0 0 Interrupt acknowledgs
0 1] 1 /O read
0 1 0 170 write
0 1 1 Halt
1 0 0 Program prefetch
1 0 1 Memory read*
1 1 1] Memory write (including DMA cycle}
1 1 1 CPU passive state

% In addition fo the CPU read cycle, the "memory read cycle" In-
cludes the DMA cycle, DMA verify, and refresh cycle.

These pins become high impedance during hold acknowledge.
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of the CPU's internal instruction queus status.

The "queus status" means a status in which the execution unit (EXU)
in the CPU accesses an instruction queue. The contents output 1o the
QS1 and QS0 pins are valid only during one clock cycle immediately
after the EXU has accessed the instruction queue.

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

The status signals are provided so that the fleating-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 1o the chip by the FPD (floating point operation) instruction.

4-24, TOUT2 (timer output) ... Output

This is the output pin of the internal fimer/counter unit (TCU). Of the
three counters of the TGU, the result of the TCT#2 is output to 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 controlied by this input.

4-26. TCLK (timer clock} ... Input

This is the clock input pin of the internal timer/counter unit. However,
the clock actually input to each counter is selected by software from
gither the clock input to this pin or the operating clock of the
nPD70208G on which frequency division has been performed.

4-27. INTPT7 to INTP1 {interrupt request from
peripheral) ... Input

These seven pins input asynchronous interrupt requests to the inter-
nal interrupt control unit (ICU). Either 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 to 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 & shared oulpuf pin for interrupt acknowledge signal, serlal
ready signal, and timer output (TCT#1). The interrupt acknowlsdge
signal TNTAK becomes active (low level) during 72, T3, and TW
states of the inferrupt acknowledge cycle of the CPU. The SRDY
signal is output from the internal serial control unit {sCU) and be-
comes active (low level} when the receiver is enabled to receive data.
The TOUT1 signal is oulput from the internal timer/counter unit
(TCU}. Of the three counters, a result of the TCT#1 is output {o 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. DMAAK3/TxD (DMA acknowledge/transmit
data) ... Output

This is a shared pin and outputs the acknowledge signal for charnel 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 thers is no fransmit 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 bil {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-chlp perigheral connection)
register cantrols. the ,f”,F‘F’""” of this pin (refer to 12=1 System I!O
Area) ; .

4-30 DMARQ3!RxD‘ (DAM requestlrecelve data) s
inpat .. o -
Thisisa shared pin that mputs the request s:gnal for channel 3 of the
DMA unit and the serial data of the SGU
The DMARQS signal is active-high. -

When this pin funclions.as the BxD pif, a Higih- Ievel (markmg) signal
is input to it when rid data is-transthitted: The BxD: pln starls recewtrlg

- data at the falllng edge of the start bit™ RS e

» e,ei'{,‘oh Z-.DMAAK / ‘xﬁ.f T owrcame | m NTAR/SROV/TOUTH.
1 | DMARRS . | DWARGS | TR
2.2 & DWMAAKY . |- DMARQ3: | . TOUTI..
3 TxD RxD INTAK
4 TxD L] RxD. " SRDY . -

Thie three  piné déscribed i’ Sectibns’ 4-28 ' through 4:30° can be
specified in the following four ways by controlling register OPCN {on-
chip peripheral connechon) of 1he uPD?02OBG by software

4-31. DMAAKZ to DMAAKO (DMA acknowledge)
Qutput -

These pins output the DMA acknowledge mgnals from channels 2
through 1 of the DMA unit.
These 5|gnals are actlve-low

4-32; DMARQZ to DMAHQU (DMA request) lnput

These ping |nput the DMA reguest signals to channels 2 through 0 of
the DMA unit. :
These signals are active- -high.

4-33. ENDfr C (end/terminal count) ... lnputloutput

This'active-low pln controls ferminatior of data transfer by DMA when
the ‘data transfor is performed by the DMA unit. When a low-léval
pulse (END) is input to this pin during the DMA transfer, the DMA unit
will terminate the ongoing DMA servicing. Also, when the number of
DMA ransfers specified for each channel is complete, this pin oulputs
a low-level pulse (TC).

Because this pin is an open-draln, a pull-up reS|stor fust be externai—
ly conriected.: : AR

4-34 VDD {power supply)
ThIS IS a posmve power supply pln E

4-35 GND (ground)
ThlS is a ground pin (OV).

4-36. IC (internaliy connected)
Don't'connect any signalbwith this'pin and must be lsft ¢ open.'

5 Functlonal Blocks

5—1 CPU (central processmg umt) =

The CPU corigists of two independerit processmg umts. BCU (bus
control unit) and EXU (executlon unrt) Each of ihese two umts per-
forms the' followmg function.”

BCU....... Prefeiches instructions usmg instruction queues {the
““instruction queue s 4-biyte for the PPD70208G:-

EXU...cocrviseeeenns Processes data (execut_esmlcroprogrems) ..

. [rstate | . .
Cleowwmal |y e R

Tovee JNTERRUPT*—:NMI'

" | DECISiON CDNTROL Fe—inT
U T *[irch:‘G)
TabEue | fsTannay p—ciock
CONTROL |.| CONTROL |/ from £G)
SRR A o .'_,_;';'_.’_991
| : EXU
c S T
EC EFFECTIVE ADDRESS
AW ‘ GENEHATOR
BW. } B B
DW f —1* ok
o X : el
¥ 5 gI-fRom.
2 T e B
Clueus data ‘SEQUENCE
bus {8] -conTaoL | -

L—{nsrRUCTION DECODER|

[ -— - a

L PSW —— ‘
Sub data bus (16} ‘Main data'bus {18) .

Fig. 5-1 uPD?O.?OBG CPU black diagram

5-2. BIU (bus mterface unlt)

The BIU controls the pms conshtutmg the data. bus, address bus, and
control bus. These buses are used-by three functtonal biocks: the
CPU, DMAU (DMA control umt), and HEFU (refresh eontrol urut) The
BIU -synchronizes. the RESET and READY inputs using the. clock
S|gnal generated by the clock generator The synchronized reset sig-
nal is acfive-high that is used in the pPD70208G as well as supplled
to an external device via the RESOUT pin. The synchronized READY
slgnal is supplled io 1he |nternal CPRU;, DMAU* and HEFU

Wi Pyl

CLOCK — |

RESET B ok Ut RESOUT
A - T

Lo 0 internal
T . — , ) U7 irault

CKh : )
[s] Qp=————=Tg Interpal

cirouit

Fig, 5-2 Synchronization of RESET and READY
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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%.

X1 0—
X2 o—

0sC 142 frequency

driver

CLKCUT

Oscillator

CLOCK
{to imternal circuit}

SR N
CLKOUT / N, / N

{CLKOUT)

Fig. 5-3 Clock generator

9-2, LU57844P SUB CPU (SCM)

1} Block diagram

]
PC-4741

5-5. REFU (refresh control unit)

generales refresh addresses and rafresh request signals.

By using these, the memory, If it is a dynamic RAM, can be Teleshed,

5-6. WCU (programmable wait control unit}

The WCU has a function to insert up to three clocks of wait states TW
to compensate for the process speeds of low-speed memories or
1/O's. The number of clocks per wail 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 lhree areas and /O can be independsntly
specified.

5-7. TCU (timer/counter unit)

the TCU is a timer/counter unit. Three independent counters are
provided in the TCU. The output signal of one of the counters is
supplied to Internal blocks whersas that of another one is supplied to
external devices. The output of the last counter can be supplied to
both internal and external devices.

5-8. SCU (serial control unit)
The SCU performs asynchronous serial communication.

5-9. 1CU (interrupt control unit)
The ICU is an interrupt control unit, and arbitrates eight interrupt
requests, generates an intarrupt request that is to be sent fo the CPU,
and sends the interrupt vactor number to the GPU. One of the eight
interrupt request lines is not externally connected but it is connected
to an output of the internal timer/counter.

5-10. DMAU (DMA control unit)
The DMAU is a DMA control unit and controls data transfer performed
by using DMA (Direct Memory Access) between the memeory and /0.

Yoo

GND

GND

ACL
T
| AM |
Fou i
S DM ] KL
TIMER1 TF1 | |— INST DECODER
5 TIMERZ TF2 | F)FM
o |+ WS MPX,
= SOUND |(—OF
[ec]Et]ez[es] E — [cu BV
[_wpx | INT E-—T——l *—+O5CLOCK
SYS, TIM.
SR [s]c] cc - SIL
SOuT
cL CL oscauT
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2) Sub CPU (SCM) pm descrlptlon

En e ]

- In/Out

Function

S|gnal hame-..
PCO PO InfOut Bi-directions: Host I/F pert -
IPST .o Py In/Qut -~
PC2: - P2 “In/Out -
- IPG3 P33 » InfQut -
PVCRT Qoo - <Ot CRT Power swrtch o
PVMDM . . Qod Out Not used- '
PON (PVCG) -~ Qo Out VGC Power sw:tch" o
KSTRA . . Qo3 Qut Key sirobe ling
KSENQ RoOD in Key sense line {0thru 7}
KSENT1 RO1 In ’
KSEN2 Ro2 o
KSEN3 RoO3 in
KSEN4 R10 In
. KSENS. R11. In
KSENB' Ri2 In
B KSEN? R13" In
LED1 R2o Out - Caps Lock LED
LED2 R21 Out Num Lock LED
LED3 Rz2 “Out Scrl Lock LED :
*RESET R23 - Out System Reset (active low) -
FDNO (SW7) R3o Qut Not used
FDN1 (SW8) A3t Cut Not used
COM1/2 R32 Out COM1/*COM2 select
- TKPDEW R33 In Ten-key-pad select switch (High)
KSTRO 20 Out Key strobe line (0 thru 10}
KSTR1 Z1 Out (KSTROBED=SLP/RES key sirabe)
KSTR2 Z2 Out (KSTROBE1=0ON SW strobe)
KSTR3 Z3 Qut
KSTR4 - Z4 - Qut
KSTRS5 Z5 Qut
KSTHE zZ6 Out
KSTR?7 z7 Out
KSTR8 Z8 Out
KSTR9 s Qut {KSTROBES, 9=Low Batt LED)
KSTR10 Z10 Out (KSTROBE10=V-reference)
CPUHS Z1 In Host hand shake signal
SCMHS Z12 Cut SCM hand shake signal
BKLIGHT 213 Out Back-light control
KCLKOUT Z14 Out KEY I/F clock out
LB 215 Qut Low Battery 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
LOWBATQ KGCo An: Qut/in Low battery FATAL Level
LOWBAT1 KC1 An: Out/In Low battery WARNING level
ACPOWER KC2 An: Out/In AC adaptor
*RI KC3 In Ring indicator
KDATAOUT souTt Cut KEY I/F data out
SSPKR F Out Low Battery Beep.
VGCHK SiN In Vee chack

* means active low signal.
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9-3. 8087

NUMERIG-DATA-COPROCESSOR

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
8 Adds Arithmetic, Trigonometric, Exponential, Arcghit:ctur:c © 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

B 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 to 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 —I;\IUMEF"C EXECUTION UNIT l U
| | Gnn[ |1 = [ Jvee
| | (waama {2 PR
EXPONENT
- ONTROL WORD l UL PHOS}?:;ME":BL | (waamal_|a 23] Atars3
STATUS WORD ] T x pizjamz[ 4 24[Jat7rsa
’ a1 5 25| ] At8is5
| (amama[te 26 ] Aiaise
MCROCODE armrvEnc || woyanal |7 a7 [yamersy
UNIT MODULE | (AB)ADEE 8 28 %a_ufﬁﬁ
DATA I AD7| |9 2| |INT
OPERANDS aos[ |10 30| | FEGTe
l QUEUE | 8087 NPX
TEMPORARY aps[| 11 31[TIne
| REGISTERS | aba| |12 az[ NG
| ] | apa[]1a sa| |52
| | T 0 i anz[ |14 N
| A &) | a5 as[_]50
| G g; aoe[ |18 2s[ ] aso
| | w| [ REGISTERSTACK o | ne [ 17 s7[1ast
STATUS gﬂgﬁ%ﬁ%’ﬁ&l; | 0 @ | ne[ 18 38 ] susy
EXCEPTION | 0 (1 | o[ 1e a8 [ READY
ADDRESS POINTERS ° ) anp[ 2o a0 ResET
| .=

Figure 1. 8087 Block Diagram Figure 2, 8087 Pin Configuration
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Table 1. 8087 Pin.Description

Symbol

Type

— L - —— o
e e Nelme-and Fantion

AD15 - ADQ

18]

.| control of the bus. A15 = A8 do not require an address latch i dn.8086/8087, o 80188/808
| 8087 wilisupply anaddress for the Ty — T4 period; =" T

ADDRESS DATA: These liries constitute the time multiplexed memory address {T1) and data
(T2, Ts, Tw, T4) bus. A is analogous to the BHE for the lower byte of the data bus, pins D7 ~

.| .DO. It is LOW during T1 when a byte is to be fransferred.on.the lower portion of the bus.in_.
| memary operations. Eight-bit oriented devices tied to the lowsr half of thé bus would normally”
| use ‘A0 to condition. chip select functions. These.lines are-active HIGH: they are ‘input/output -

lines for 8087-driverr bus cycles and aré. inputs which the 8087. monitors when the.CPU is.in’

i it T

R

AT9/SB; v v

A18/85,
A17/84,
Ale/83

.2l ADDRESS MEMORY: Dufing T1 these are the four most significant address lines for me

maory
operations. During memory operations; status information is availablg on these lirss duiring Ta;.
T3, Tw, and Ta. For 8087-controlied bus cycles, $6; S4,-and S3-are reserved and currently:one
{HIGH), while 85 is always LOW. These lines are inputs which the 8087 monitors-when - {he.CPU
is in control of the bus. e

BHE/S7

o

BUS HIGH ENABLE: During T; the bus -high-enable sighed -(BHE) should be' used to.enable.
data onto the most significant half of the data bus, pins D15 - D8. Eight-bit-oriented devices tied
to the upper half of the bus would normally use BHE to condition chip select functions. BHE is
LOW during T1 for read and write cycles when a byte is to be transferred on the high portion of

|- the bus,. The S7 status Infgrmation. is- available during, Tz, Ts, Tw, and, T4. The signal is_active

o
N
g

I
|

I/O 1‘

LOW. 7 is an input which the 8087 monitors during the CPU-controlled bus cycles,

‘| STATUS: For 8087-driven; these status lines are encoded as follows: © - ..., |

§2. § So.
oLowW) X
1HIGH) 0
1

Unused
Unused
Read Memory

1 Write Memory

1 - 1 Passive S
Status is driven active during T4, remains valid during Ty and Tz, and is returned to the passive
state (1, 1, 1) during Tz or during Tw when READY is HIGH. This status is used by the 8288 Bus
Controller {or the 82188 Integrated Bus Controller with an_80186/80188 CPU) to generate all
memory access control signals. Any change in S2, 87, or 50 during T4 is used o indicate the
beginning of a bus cycle, and the retumn to the passive state in Ta or Tw is Used to indicate the
end of a bus cycle. These sigrigls are monitored by the 8087 when the CPU is in control of the
bus. IR R Lo

-
- O =0 X

e

REQUEST/GRANT: This request/grant pin is used by the 8087 to gain control- of the local bus

from the CPU for operand transfers or on behalf of another bus master. It must be connected to

one of the two processor request/grant pins. The request/grant sequefice on this pin is as

follows: : T : : S

1. A pulse one clock wide is passed ta the CPU to indicate a local bus request by either the
8087 or the master connected to the 8087 RQ/GT pin. ;

2. The 8087 waits for the grant pulsé and when It is received will either initiate bus transfer
activity in the clock cycle following the grant or pass the grant out on the RO/GT1 pin in this
clock if the initial request was for another bus rmaster. N

3. The 8087 will generate a réloase pulse to'the CPU one clock cycle after the completion of the
last 8087 bus cycle or on-receipt of the release pulse from the bus master on RQ/GT1."

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

80186/80188's HOLD, HLDA bus exchange protocol. Refer to the 82188 data shest for further

information.
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Table 1. 8087 Pin Description (Continued)

) aal
YT

Toasme.

Name.and.Functinn

ye

RO/GTH

l{®)

REQUEST/GRANT: This request/grant pin is used by another local bus master to force the 80BY
to request the local bus. If the 8087 is not [n 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 iwo and one clock
delay, respectively, for resynchronization. RO/GT1 has an Internal pullup resistor, and so may
be [eft unconnected. If the BO87 has 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 Tt a pulse 1 CLK wide from the 8087 to the requesting master
(pulse 2) indicates that the 8087 has allowed the local bus to float and that it will enter the
"RQ/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.

Each master-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 1o the 82188 Integrated Bus

Controller. In this case, a third processor with a HOLD, HLDA bus exchange system may

acquire the bus from the 8087. For this configuration, BOYGT1 will only be used if the 8087 is the

bus master. Refer to 82188 data sheet for further information.

Qs1, Qso

Q@s1, QS0: QS1 and QSO provide the 8087 with status to allow tracking of the CPU instruction
queve.
Qsi Qso
0 {LOW) 0 No Operation
0 1 First Byte of Op Code from Queue
1 (HIGH) 0 Empty the Queue
1 1 Subsequent byte from Queue

INT

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 1o INTO for 80186/80188 systems. INT is active HIGH.

BUSY

BUSY: This signal indicates that the 8087 NEU is executing a numeric 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

CLOCK: The clock provides the basic timing for the processor and bus controller. It is asym-
metric with a 33% duty cyele to provide optimized internal fiming.

Veo

POWER: Ve is the +5V power supply pin.

GND

GROUND: GND are the ground pins.

NOTE: For the pin descriptions

80186, 80188).

of the 8086, 8088, 80186 and 80188 CPUs, reference the respective data sheets (8086, 8088,
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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 :

7. 8) TC8566F block diagram

w1 P . Tommc ot oae
] . : i Lt P TS

2)Features T LRSS RS
‘1 Silicon gate CMOS T e S IR
,Q Single 5V supply

Q- 100-pin flat package

., Internal oscillator. - I T

EI Internal VFO SO . 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 A == f 80
2C:: ~ — )
3 E: O — )
g — ' =7
Ll — —17s
[ —— ——\7s
7 —] ' B | 71
[ m— 17
[ E— 17
e ] 7
L m— : 170
12 ] ‘ . —)
g — ‘ S
(LN — . . N | — L
15 ] =
16 [ B 165
g —— 18
18 ] : - 163
19 e
20 )
2 ] — go
22 ] —
) — —
L — — 1
as [ [ 58
L — —
L — 154
- — — :Z
29 —
% =\ P)==1

-

]

[N e
| XN ey

T MN e
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4) Signal description
Pin No. | Signal name In/Out Description ==-_—1r
1 C6 Out Control register C6 output
2 TOR tn Signal used to transfer data onio the data bus from the FDC.
4 OW In Contro! signal to transfer data from the data bus to FDC.
5 AD In
6 Al In
7 A2 In
8 A3 In Addrass signal
9 Ad In
10 A5 In
11 AB In
12 A7 In
13 C8 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 InfQut | Bidirectional 8-bit data bus
19 D4 In/Out
20 D& In/Out
21 D6 In/Out
22 D7 In/Qui
23 DRQ2 Qut DMA request. Cutput to 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 level when the control register ENID bit is
0. This signal stays low.
25 INT Out Interrupt request issued from the FDC.
26 DRG Out DMA request
27 [Vss) G FDC digital ground
28 AG G VCO analog 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 VCO control voltage input
35 TEST In Test input with a pullup resistance. Normally, not to be conngcted or fixed high.
36 VCO In/Out Test input In the test mode, but normally output. To be connected with the low gain side filter.
Output connected to LPF of the PLL circuit. Selected after leading frequency. To be connected with
¥ LPF2 Out the low gain side filter.
Outpui connected to LPF of the PLL circuit. Selecled after leading frequency. To be connected with
38 LPF1 Out the high gain side filter.
39 cw Out Test input. Not to be connected.
40 DwW In Data window input signal required when using external VFO circuil. Normally, low or high fixed.
41 FLT1 Cut Test input used to indicate filter switching. Not to be connected.
42 DOSs Out Test input. Not 1o be connected.
43 LOCK In Test input with a pullup resistance. Normally, not to be connected or fixed high.
HOT Data read signal from the floppy disk drive. . )
44 (RDT) in Z\Ilr:iﬂ the external VFO direuit is used, it is a data read signal (RDT) input from the external VFO
45 XOouT Out Crystal oscillator inverter amp output pin.
45 XIN In Crystal oscillator inverter amp input pin which is used for the 16MHz exiernal clock.
47 VEGEN In Internal V_FO se]ect signal. lr:ntemal VFO is selected 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
49 MFM Out La%v: FM mode
53 o In T.his pin ipcorporates a puII_up resistance and is used io reset the_interqal clock generator and VFO
flip-flop with a low state of signal. Normally, not to be connected or fixed high.
54 [VSS] €] FDC digital ground )
55 SYNC Out Indicates that the FDC Is in reading action.
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9-6. LZ95H12 (Gat& array) =~ " 70T

‘General

The [Z85H12 % may
optlonally. a8087,

The L295H12|ncorporatesthé following functions: - -+ s s
1. V40/system address bus lnterfacmg, :
2,7 V40/system dafa bis Interfacing; - St sl
3. V40 oscillator selsction; RS

4. bils Gifcle geriarator arid 10schanhel intsrface:. 700 0

5. 8087 interface;

system ROM interface; ST SRS M

DRAM control signal generation;

systern timer clock generatlon, )

speaker control; 7 o

keyboard interface; . -

11. configuration switch port;- -,

12. NMI contrél and 10 1rapp]ng,

13. SCM lnlerface, and

14, mternal f/O fegister interface.

e
PomN®

L295H12-'-'B'lbpk Diagram

.................................................

CFOSCO ot : ==
€FOSCT S Crack ——= voso
0800 5] gemerator > ToLK
AESET ———— l

: —— . 58
20007 <25] IQUT butt INFOUT buif Je— sp0-507
Ag~A19 @ = fau SAD~5A19

BS0~BS2 —/3-:-; :? ASEAST

T O e EE
READY ——» | .| sentrofter 2, T
SLOCYE ——i] 5. . Voo

EXTM <o——n

ERTIT <—>1 .' FONCE
e — I

ROYV4g «=— Bus aycle

SMED <— generatar —— HLDAG
GVMWIR ~——— Co-progessor <——— HLDAK
SIORD D I/F logic ——= RQ/GT0
SIOWR <———] J—— apvsr
SYSCLK i !
ALE ~—— =i S
sTe : !NMI cantral ; T
EXPDIR <——] |—={ '0gic o NMI
EXPBEN «—] !
! Je——s KoLK
soMHs —— s C P el 'Ke§' VE et — KDATA
GPUHS -rTg— fogia lagic }—— RO

fe——— TOUT2
[——= TCTL2
[—— SPEAKER

Speakar
cantral logic

-B2 -

LZ95H12

Ne-. -5 ]
L Qi : '
B | © | DRAM output enablef
e |1 0| Notused "7 S
T 1P -1 .., System reset signal lnut AT
UBE-1 I - O 3 “ROM chip enable 4 wid
8 O | ROM output‘énabTe'“ esitoo o
7 ! | Bus status 0 T
8 | | Busstatus 1 e
9 2 | | Busstatus 2 e nmomnin
10| ADO VO | ADbuso -
11 AD1 WO| ADbus1 .
20 -AD2 . | 10| ADbus2 -,
. 13| .70 AD3: . [.l/O ). AD bus 3

‘ADbus 4

14 '}.ET".-AD*"!, T | T
15[ "AD5 | VO ADbus5 . . -

s

| -AD bus:7

'CPU address 8

CPU address @ - ' -~ ' *

CPUaddress 10~ —

| CPUaddress i1

LAV i

25 CPUaddress 13 .; . . RS
26 Al4 CPU address 14~ .. =" .- -
(27 .0 AlS .-CPU address 15 -
Y28 P A16 |1 | CPUdddressi6

'CPU address 17

CPU address 18 —

CPUaddress 10

)
O | . Ready signal for 8087

QO | Ready signal for V40 .,

.1, | Refresh request’ A
Ve Request/Granto, . ., . -

-:[terrupt request from 8087

Bus hold acknowledge -
Bus hoid request. - . .-

| Timerclock ~*

Timer 2 corrol

2N

TOUT2 o| [ Timer 2 ouiput

421 RO Interrupt 1

43 NMI Non-maskable interrupt.

4. TG Términalcount STRREEEE ‘

45| - CPUCLK | €PUclock - -+ . o
46| X1 _ Connécted with X1 pin of V40

:; g:g:g? Connectec! W’miquﬂz,‘-’.wSt?': |
L48 GND e

SBQ o

Vee: i [f0in

T iid

Clock oulput for LZ98J29 ++ st =t

E1| VOSC

gi gzg_lo ? Connacted with 14.31818MHz crystal
54| AEN I | DMA or reiresh active signal

55| EXTM |I/0| External memory active signal
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Pin No. | Signal name In/Out Description 5 in
-6 ~WDT1-- - -+ Qut - |-FOD write-daja.compensation output signal. Active low-when LA is hlgh ;
BT 4-WE-~ - —Out . |- Used to direct the FDD-to-write data. Active low when LA is-high. '
I~ s8 | =Hs —ouf " -Head 0 Is selected with a low. staté of this’ elgnal when LA |s ata low Ievel Head 1 is eelectedwttna
I 0 [iow state of this signafl when'LA is at a’low level. - - -
... 58 _ |  HL. _Qut | Useid 1o diredt the FDD o load the raadiwrite heed 'on the dlsk Actlve Iow when I.Als atalow !evel
60 MEN3 Out Number 3 unit drive motor enable, acfive low when LA is at & high lebel. . S i
61 MEN2 Qut Number 2 unit drive motor enable, active low when LAis at ahighlevel. . 1
62 MEN1 Out Number 1 unit drive motor enable, active low when LA is at a high Iavel. o :
63 MEND Out Nurnber © unit drive motor enable, active low'Whe LS ata high level. |
64 [VSS] G FDC digital ground N
65 [vDD] v Single 5V supply. All VDD lines connected o +5V. R ’ o
66 DS3 Out Indicates that the number 3 unit is selected, active low when LA is at a high level, i
67 ). .DS2, |  Out__ |Indicates that the number 2 unitis selected, active low when LA is at a high level. :"s S
68 | DSt _Out_ | Indicates that the number 1 unit is selected, active low when LA is ata high level. -~ 3
... 89 | DbsS0._ | . Out | Indicates that the number 0 unitis-selectsd, actwe 16w when LA is atahlgh level:: e
70 STP Out Used to deliver step pulse to move the head to another cylinder, 4¢ ve‘ fow when LA is at & high ]evel
71 FR Qut Used to reset a fault of the FDD, active low when LA is ata hlgh favel. : o _
72 LC Out Indicates that the read/write head is on the cylmder posmon after the 43rd cyllnder, act:ve iow when LA
. is at a high level. B T Al BRI B
Indicates the direction of the head in the seek mode Seeks towards dlsk perlphery with a low etate of
73 DR Out this signal and disk center with a high state of this signal when LA is at a low level::Seeks towards the
disk periphery with a high state of this signal and disk center with a low state of this signal when LA is
at a high level.
74 1 [v88} . - .G FDC digital ground
G fy Single +5V suppiy. All VDD hnes are connected To +5V.
CTET T TR “In | Indicates the start point of track on the disk. :
77 - ADY¥ - -In-- -|-Indicates that the FDD is-ready. o
80 WP - - in Indicates that the disk is write-protected. L
8t - - 28 “In_ | Indicates the use of two-sided floppy disk.
82 FLT In Indicates that the FDD is at a fault.
- 83 TKO Cin Indicates that the head is on track 0.
84 - | - PSi “Out Indicates write compensation information in 1 the MFM mode, _
: - Late if PS0 Is at a'low and PS1 ata high.
- 85 PS0 Out Early if PSQ is at a high and PS1 at & low.
. . . “:- ;| 'Normai if PS0'is at-a low and P81 :=1ta.|ov.'|rI T
86 Soopss | oot FDD select signal. S
T CBE nia | #00drivel DSB=low; DSA—low
. #1 drive: DSB=low, DSA-hlgh
L87  DSA , Out " | #2drive: DSB=high;, DSA=iow
#3 drive: DSB=high, DSA=high '
Determines logic of the drive side output. ' N
88 - | LA, In:"  § WDTH, WE, HG, HL, MENO MEN3 DSO D53 STP FFi LG, DFl are active low W|th a high state of
) ’ this s;gnal T
90 "~ [vDD] v ’ Smgle +5V supply. All VDD Ilnes are connected o +5V
92 cDs . n Control register DSB and DSA are selected as drive eelect s;gnal with a high state of this- 9|gnal
: R : - Iritérnal FDC block UST and US0 are selected as drive select signal'with a low state of this signal.’
- 88 | RESET |. In . | Reselsthe contents of conirolregister.
94 SHB in Used to indicate rata of shift for the write.
T Compensation circuit. . .. . : ‘
S o 125ns whisn SHB is low and- SHA low T P e
o5 - ‘ S 250ns when SHE is low arid SHA high.” o ' )
95 . SHA. W) 375 when SHB is high and SHA 13\,\-,;.
600ns when SHB is high and SHA high. -
Oné half of the above values is used for the standard floppy disk.
%6 SHEN In Used to set SHB and SHA valid. Rate of Shlfl becomes 0 for the write compensation CIrCU[t when the
- I signal is at a high level.
Indicates that the FDC is at etandby
97 STNBY Qut | WDT1, WE, HG, HL, MENO MENS DSQ ~ DSS STP FR, LC DH are actwe lew when in the
coe bt s e L gtandby mode. '
98 _ WDT . | .. Out ' ' | FDD write data composed of clock bits and data! b:ts
a8 .. ENID Out Control register ENID bit output. :
100 . G4 _ _ | ._Out . .|Controlregister C4output. .~ ..~ -
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D0-07 { VALID DATA y}——

PC-4741
9-5. INS82C50A asynchronous Read cycle
—communication-etement _\{ﬁ
m %
. s i
1. General_descrippon and feat.ures sema” X [X o
« Enhances interface with almost any microprocessar ey - e
= Add/delets of suffixed biifs} (START, STOP, PARITY} for async - X —
communication 051,650 C o i
* Full double buffer method that does not require precise ... . ‘—'4
synchronization souT A
* [Independently controlled transmit, receive, line status, data set o ho |
interrupts = ac |
+ 1—{216 — 1) divided programmable buad rate generator (Internal S )/ﬁ@:::}@
16 x clock generation) -
* Independent receiver clock input o % Nrome
* Modsm control functions (CTS, RTS, DSR, DTR, Ri, DCD) BIETHIL! %
*» Serial interface format full compatible e el L)
~5, 8,7, 8 bits character size ooIS \ /
— Even, off, non parity 100 ] —v e— sz
—1, 1-2/1, stop bits g"fg, 'S
— Baud rate generation {DC ~ 56K bauds) ® o
* [llogical start bit detaction
* Variety of status information
« Bidirectional data bus, control bus directly controlled tri-state TTL ADS fixed to low level for measursment
driver Receiver timing
* Start and detect of line break
CLK
* Internal self-diagnostics § —rl am[g ! J_l—
— Device internal loopback control ; —=! e
— Braak, parity, ovarrun, framing error simulation SAMPLE GLK
* Interrupt controlled with priority
Timing waveforms ﬁ!(tc o \er
All waveforms are explained in reference to bit 0 and 1. input data) ¥
Intemal clock (3.1MHz,max.) AC test point ﬁfx% | | | ':.I I | L lm I 5
fe—foxn INTERRUPT
20V 2OV |Date ready or 1RIXT
XTAL1 -y o8V RCVR ERR)
= s T © Xeme
dala bulter or RDLSRA})
BAUDOUT timing
Transmitter timin
j————N————| g
XTAL1 | | | | I | I [ I I SERIAL STAFT
BLD-] - _-| |..— ouUT(SOUT) D*TA(N) sToP(1:2}
EHD =] | Y A
BAUG OUT it INTERRUPT sn
() o -ED W eEW {THRE)
—»| g0 w—si ﬁl
BETRDISTR (D
+2) hewe (WR THR)
| gD M -ap s — A
wOTIT | [ 1 TISTRDISTR @ VA —
bl -»| [4-tBD - h—BD [ = (N2 X TALI GYOLES ! )
TAIGOUT
N, N>SJ—|——j I‘_'”I [Pa— zxm.ww_l;-_ Modam contral timing
: BOSTRDOSTA (T
Write cycle R THR) -
AW TISOTR r_ e [Tis)
% TOTTOUTE
w ) N /
- e
/ o __/—————\
AE.A1.AB:>( VA'I;ISD )\ — w;__ €TS.DSR.DCD ]
TECS1.Cs0 { valiD % R NTERRUPT ).ﬂ
— 1A
e — = ey e P
csout j.. ............. eeraranean. (npmsp:)sm @
m we } Al \_—_/——__
o 1oow e |
TOSTAMOSTR ¥ aomve X i W nomve
M i“ﬁ @ : Refer to write cycle.
BISTRDISTA T i X acTive @ : Refer fo read cycle.
P&DC&’{ L4
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2. Block diagram S e

5\ 2T ATABLET T v
19 | - CATA | recaver " {-RECEVER .
o e el (gl e (4 m— T 18 oy
BUFFER A 0 z REGISTER.
= |rEcaver
- - LINE. e
" [ . conrOL = o " TUING e B oy
. | st B e |
o =y ’ . 'uumm(m e | o
o —2n ] BALD {8
=M g ) ) e g
: E . watcHms) | |
R e e L
o —_— & TRANSMITTER
a5 il SELEC | PN Tihdlkes
g . P—| STALS 4 I S
oisTR L8] “Tor :
posm —18y) —
T 8L, | TR TER | TRANSMITTES |, |,
tos w22 ¥ tome Pl s sour
cgouT i | L
xra 150,
xTaLz w2}
POWER | P
SUPPLY {20} >~ GND

3. Pin description

Discussed below are functions of /O signal lines. Some of those

relate to the internal citeuitry. -

NOTE: In the discussion, low level signal means logic 0 and high
level S|gnal logic 1.

INPUT SIGNALS

Chip select (CS0, CS1, TSZ, pin-12 fo pin-14)

The chip s selactdd with a high stale of CS0 and CS1 and low state

of SCZ. Chip is selected by lafching the decoded chip select signal at
a trail edge of the address strobe signal ADS. When the chip is

selecied communication is anabled between the ACE and the CPU.

Data input strobe (DISTFI I§T pm-22 and 21)

When DISTR input s at & high or U|§Tﬁ is at'a low aiter the chip was

selected, status.information from the ACE selectad register and data,

are read by the CPU. :

NOTE: When eitiier DISTH or. DISTR is sat active; the data will be
read from the ACE to the CPU. Therefore, DISTR must be

. set [ow of DISTR lowwhen thie line Is not 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 DOSTFl must be set active o write to ACE.
.. Therefore, DOSTR must be set low or DOSTR high when the
line is Aot used.

Address strobe (ADS pin-25)

When this line is fow, the register select signals (A0, A1, AZ) and chip

select signals (CSU, CS1, TS2) are latched: -

NOTE: The ADS input is used when register selsct signals (A0, A1,
+A2) and chip-select signals (CS0, CS1, CSZ) are not stable,
The signal must be set low for such 1h|s that this input is not
required.

DLAB| A2 | A1 [:RO| " |0 %" Register ...
0 | 0| 0 | 0 | R:j Receivebutfer - ° . 7
(holding register)
0 0 0 .- |- Trensmit buffer: -
] | {holding reglster)
0 00T - Interrupt mask .
X 0 1 0 InterruptiD
X0 b o 0l ] Linecontrol -
X 110 0.l ,:A_Modemcontrol -
X T [0 [ 1 TR Unestatus
X 0 R Mudemstatus S
X 1 1 1 Scratch pad- :
1 @ | 0 | 0 | .. | Baudratedivide register, LSB '
1 0 [ o |17 '”.-,-:_:Baud rate dlvldereglster MSB

R: Read only register e
W: Write only register el E

Register select (A0, A1, At, pin-26 to pm-28)

Used to selact the register dunng read or write.. - \

As shown in the table, the divisor latch access blt {DLAB) whlch rs the
most significant bit.of the ling: controt reglster relates to reglster 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 a 05 (standard)
hysteresis is implemented in this ingut llne Whén the lingisata high
level, all registers and control logics “are cleared, except for the
receiver buffer, transmit holding, and divisor latch. ch. Also, the output
signals (SOUT, INTRPT, OUT1, OUTZ, RTS, DTR) change as in
Table-1.

Receiver clock (RCLK, pin-9)

- A 16 x clock input line that has a receiver circuit.

- 60~

Serial input {SIN, pin-10)
Serial data input line from the communication link (peripheral device,
modem, data terminal).

Clear to send (CTS, piri-36)

CTS Is a modem cantro! signal whose state Is tested by referring to

the bt 4 (CTS) of the modem status register. The bit 0. (DGTS) of the

modem status register is set 1 when there was a change in the state

of the TTS input in the period that this register is read after the

modem stalus register was read. The TTS input doss not affect the

transmitter at all.

NOTE: An interrupt is caused when ihe modern status interrupt is
enabled and that there was a change in the CTS bit of the
madem status register.

Data set ready (DSR, pin-37)

A low on this line indicates ates that the modem or the data set is ready to

receive and send. For DSR is a modem conirol input, its state can be

tested by referring to the bit 5 (DSR) of the modem status register.

The bit 1 (DDSR) of the modem statlis 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 register was read.

NOTE: An interrupt is caused when the modem staius interrupt is
enabled arid that there was & change Tn the DSR.bit of the
modem status register.

Data carrier detect (DCD, pin-38)

A low on this line indicates that data carrier is detected by the madem

or data set. For €D Is a modem control-input, its state can be tested

by referring fo the bit 7 (DCD) of the modam status register. The bit 3

{DDCDY) of the modem status register is sét 1 when thers was a

change in the. state of the DED input in the periad that this reglster is

read after the modem status register was read.

NOTE: . An interrupt Is caused when the maodem status interrupt is
enabled and that there was a change in the DCD hit of the
modem status register.



Ring indicator 8-RI, pin-38)
_A Jow or} this line Indicatas that ring is detected by the modem or dala

PC-4741

INPUT/OUTPUT PIN DESCRIPTION
Data bus (D7 ~ DG, Pin-1 to -8)

set, For Rl Is a modem control input, its state 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 FT 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 interrupt is
enabled and that there was a change in the Rl bit of the
modem status register.

VCC: pin-40

+5V supply

VSS: pin-20

GND {0V}, reference voltage ground

OUTPUT SIGNAL DESCRIPTION

Data terminal ready (DTR, pin-33)

A low on this line indicates that ithe ACE is enabled to communicate
with the modem or the data set. TR 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 reset 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 madem or the data set. FT3 turns active when the bit 1 (RTS) of
the modem control register is sel by the program. This oulput Is set
high level after the master reset is conducted. During the loopback
mode, the signal is held high level.

Output-1 (OUTT, pin-34)

A general purpose output line which goes active low when the bit 2
(QUT1) of the modem control register is set by the program. OUTT is
sef high level after the master reset is conducted. During the loop-
back mode, the signal is held high level.

Output-2 (OUTZ, pin-31)

A genaral purpose output line which goes active low when the bit 3
{OLT2) of the modem contral 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 €50, CS1, and 5C2 are
sat 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 (EAUDOUT, pin-15)

The 16 x clock used in the ACE transmitter circuitry is sent out. The
clock fraquency 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 recelver
clock.

Interrupt (INTRPT, pin-30)

Goss active when one of receiver error flag, receive data available,
transmitter holding register emply, and modem status interrupts is
raquested. If the corresponding IER bit was set, the line goes high.
The INTR output is reset low after the master reset is conducted or
an adequate interrupt service is done.

Serial output (SCUT, pin-11)

Through this line is sent out the serial data to the communication link
(modem or data set). The line is st high {MARK) when the master
reset is conducted.

-61—

An eight line tri-state input/output used fo carry bidrectional data com-
munication batween the AGE and the CPU. Data, control word, and
status information are transferred via this data bus.

External clock input/output (XTAL1, XTAL2, 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 Q o
E88dcE2SERRB 5
ya R
057 ag| MA
D68 38| GUT
o748 27 |BTR
RCLK | 70 36| RTS
SIN| 11 35| ouT2
I NS16450 a4 ne
souT |12 INSB2C50A 33| INTEA
cse |14 32| NC
o110 R 31 A0
T5Z (16 an| A1
BALIDOUT |17 291 A2
ez NGSBER S
= o olaaw ia
scEEgskRzg5 8
3
[+]
Top view



PC4741
No. | Signal name | /0 Description No. | Signal name | 10 Description
56{—BXHE—|liQ —Exiernal l/C.active.signal i3l GND ||
57| sLOCYC | | | Signal to decide bus cycle 114 MA3 0 | Multiplexed DRAM address 3
58| EXPDIR | O | Notused 115 MA4 O | Multiplexed DRAM address 4
59| EXPBEN | O | Notused 116 MAS O | Multiplexed DRAM address 5
60| TOCHK 1 | Notused 117  MA8 O | Multiplexed DRAM address 6
61| READY 1 | Ready 118 MA7 O | Muliplexed DRAM address 7
62 STC O | Terminal count output 119 MA8 O | Multiplexed DRAM address 8
63| SYSCLK | O | Systemclock 120 GND
64| ALE O | Address latch enable 121} RASD O | DRAM-RAS output
85 SDO YO | System databus 0 122| RAST O | DRAM-RAS output
66| SDI1 VO | System databus 1 123| CTASD O | DRAM-CAS output
67| 8D2 VO | System databus 2 124| TAST O | DRAM-CAS output
68| SD3 /O | System databus 3 125| TAS2 O | DRAM-CAS output
69| 8D4 O} System data bus 4 126| CASB3 O | DRAM-CAS output
70| SD5 /O | System data bus 5 127| TAS4 O | DRAM-CAS output
71 8Ds /0| System data bus 6 128! WEDQ O | DRAM write enable
72 sD7 VO | System data bus 7
73 SAD O | System address bus 0
74 SA1 O | Systemn 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 SAS O | System address bus &
79 SAS 0O | System address bus 6
80 Veo
81 GND
82 5A7 O | System address bus7
83 SAB O | System address bus 8
84 SA9 O | System address bus &
85 SA10 O | Systemn address bus 10
86 SAlt O | System address bus 11
87| SA12 O | System address bus 12
88 SA13 O | System address bus 13
89 GND
80| SAl4 O | System address bus 14
a1 SA1b O | System address bus 15
92, SA16 O | System address bus 16
@3] SA17 O | System address bus 17
94 SA18 O | System address bus 18
g5 SA19 QO | System address bus 19
96| SMRD O | System memory read
g7] SMWR | O | System memory write
og| SIOAD | O | System VO rend
29| SIOWR O | System VO write
100| SPEAKR | O | Speaker signal
101 KCLK WO | Key clock
102| KDATA |10 | Keydata
103| CPUHS | O | Signal for handshake CPU-SCM
i04| SCMHS | | Signal for handshake CPU-SCM
105 IPCO VO | IPCbusO
106 IPCH Y01 IPCbus 1
107 IPC2 O | IPChbus 2
108 IPC3 /O | IPCbus 3
109 MAO QO | Multiplexed DRAM address 0
110 MAl O | Muitiplexed DRAM address 1
111 MAZ2 O | Multiplexed DRAM address 2
M2 Voo
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1 9-7.1L.293J21 (Gate array) L

General

I"The L293J21 may be used together wﬂh a LZ95H12,a V40 and
~opiionally. The LZ93J21 rneorporatee the followmg functions:
- 1. systembus interface; ~ ..
AEN generation; -~ . _
serial port interface; ... 0o :
modem portinterfacei™.. . . ... '
- parallel port adapter: R L.
- ACMdiskinterface; =~ . . e
EMS Version 3.2 infaiface;- - 1)
floppy disk adapter extension; - - R
hard disk adaptér interface; ... .-
-CRTvideo-subsystem |nterfacs
-LCD video subsystem;
fast bus cycle logic; and :
|nternallexiernaf adapier selectlon Iegrc

.'ss-:.m

mpwbw

10,
.
12.
18.

L203421 Block Diagram )

REFAG ——— :
: AEN -
DMA acknowledge ! generator
signals ! H
System address bus —3)
| system bus :
slam data bus —— :
System | interface Fastbus ) o . o oove
Memary 170 contral |——) cycle logic |
signais
: - IRQ3.IRC4
COMAT — Serial port
1| interface CSCOMB
Modem port || > T07A
interface o CSCOUA
v Printer contral
' — (STROBE,
Printer statys ;aﬂ’::f::)p“ N oD elc.)
Busy ACK ete)  + .
{Busy 1| adapior > FFOLO-PPOLY
I | ROMdisk [1——— oTEmE
H interface :
H Inter > EXTH
+ | EMS virsion H adptor '
| 3.2 Imerface |setection logie [~ EXTIO
FOT i Floppy disk Foe
DERCRG ——»f interface | |
: Hard disk > HONEN DI
HOT—+2]  adptor wm
H interface HDLOWP
: ) —‘—» V-AAM contral signals
vosc —f LCDvideo | | : ( VDO~15,VMAQ~7
i | subsystem VRASD.T VOAS0, T VIWE.
: [——————>s.cpicre
HE PO LCPUD~3.L.COLO~-3
i |CRTvideo o = READY
: |sub system I/F

TEsTIsTO ——

contral
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L293J21 signal descrlptlon '

.Nu. Signal name. | /0 |- Descriptmn .-_._’
1| DACKT (‘I Input to V44 charinel 0 DMA acknowledge
2| DACKEZ I | Inputto V40 charinel T DMA acknowledge
3. DACK3. | I | Inputto V40 channel 2 DMA acknowiedge
4/ SMRD. .| I | inputto active low memory read signal
_5|__SMWR . | 1 | Inputto active low memory write signal
6] . SIORD | I'| Inputto active low /O read signal
7| SIOWR_! 1| input o active low KO write slgnel
8| VDo 110" LCD VRAM data bus 0 ‘
9] _vDi _ [1Q| LCD VRAM data bus 1
10 vD2 V0| LCDVRAMdatabus2
11 VD3, /0| LCD VRAM datz bug 3-
12 VD4 IfQ |- LCD YRAM data bys 4 e
13 VD5 VO | LCDVRAM databus s~ -
14| VD6 |I/O| LCDVRAMdatabus6 -
15 vD? YO | LCD VRAM data bus 7
18 Voo +5V supply '
17! GND | 0V, ground
18 VD8 /0| LCD VRAM data bus 8
19 VD3 /O | LCD VRAM data bus 9
20| VD10 | VO| LCD VRAM data bus 10
21 VD11 10| LCD VRAM daté bus 11
22 vDi2 /O | LCD VRAM data bus 12
23| VvDi3 VO | LCD VRAM data bus 13
24 VDi4 110 | LCD VRAM data bus 14
25| VvDi5 /0| LCD VRAM data bus 15
26| VMAD | O | LCD VRAM address bus 0
27| VMA1 O | LCD VRAM addréss bus 1
28| VMAz2 O | LCD VRAM address bus 2
29) VMA3 O | LCD VRAM address bus 2
30| VMA4 | O | LCD VRAM address bus 4
31 VMAS O | LCD VRAM address bus 5
32 VMAs O | LCD VRAM address bus &
33| VMA? O | L.CD VRAM address bus 7
34/ TEST } | Testpin
35| VRASO | O | LCD VRAM O row. address select signal
(active low)
36| VRAST O | LCD VRAM 1 row address select signal
(active low) ‘
.87| VCASD | ©O| LCD VRAM 0 colurin -address select sig-
! nal (active Iow)
38| VCAS1 O | LCD VRAM 1 column address eelect sig-
nal (active low) -
39| VWE O .| LGD VRAM write enable signal (active iow)
40| HDMEM | O | Hard disk memory select signal (active law)
41|, FDIO O | Hard disk VO select signal (active low) "
- 42| -B5ATE- | O_|_EMS memary card system address bus 16
43| HDLOWP | © | Notused -
44| HDT |1 [ 1:HDO&:FD
45 FDT | I | LOW. o
46| READY | O | Bus cycle ready signal
47, SLOCYC | O | Slow bus cycle select signal
48| RESET i { Reset signal input {active high) °
49| GND o
L 50 Vee . . _
51 IRQ3 | O | V40 channel 3 interrupt request signal |
52 IRQ4 O | V40 channal 4 interrupt request signal
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No. i Signalname | 1/0 Description No. | Signal name | ¥/0 Description
53l IRQ7 O |_v4p channel 7 inlerrupt fequest signal 108  SA3 | | System address bus 3
54 EXTM O | External memory active signal (active low) 109 SA4 | | System address bus 4
551 EXTIO O | Exiernal /0 active signal {active low) 110 SAb | | System address bus &
56 FBC O | Floppy disk controller select signal {active 111 SA6 | | System address bus 6

low) 112|  Vee +5V supply
57| DSRGHG | | | Inputto disk change signal (active low) 113] GND 0V, ground
58 E__Tﬁ_ O | (active low) 114| SA7 | | System address bus 7
58| IO7A O | 7AH O port select signal (active low} 115| SA8 | | System address bus &
80 CSCOMA | O | COMA chip select signal {active high) 118] sA9 | | System address bus 9
61, SIRQ | | Input fo 82C50 interrupt request signal 117| SAtD 1 | Sysiem address bus 10
62] SINTEN | | | Inputio 82C50 interrupt enable signal 118] SA11 T | System address bus 11
63| CSCOMB | O | COMB chip select signal (active high) 118| SA12 | | System address bus 2
64| COM1Z I | Inputto COM 1, COM 2 select signal from 120] saAiz | | System address bus 13

the SUb'C'?U 121 SA14 | | Systern address bus 14
g5 BUSY [ | Input o printer busy signal 25|  SA15 I | Systom address bus 15
66| ACK | | Inputto printer acknowladge signal 23] SA1S I Systom address bus 16
67 PE I | Input to printer paper empty signal 153l SAI7 | | Systom address bus 17
68| SELECT | | Input o printer select signal 15| SA18 | | System address bus 18
69| ERROR | | | Inputto prinier errar signal 126 SA1e I " Systom address bus 19
70; SEL | O | Printerseloot signal 127 AEN | O | DMA refresh active signal
A INIT O | Printer initialize signal 128| REFRQ I | Input to refresh request signal from V40
72| AUTOED | O | Printer linsfeed enable signal
73| STROBE | O | Printer sirobe signal
74| PEDL0 | O | Dataoutput fo printer
75| PPDL1 | O | Dataoutput io printer
76/ FPDLZ | © | Data output 2 to printer
77| PPDL3 | O | Dataoutput 3 to printer
78] PPDL4 | O | Dataoutpui 4 to printer
79! FFDL5 | O | Dataoutput5 fo printer
80 Vee +5V supply
81 GND oV, ground
g2| PPDLE | O | Dataoulput6 to printer
g3| PPDL7 | © | Dataoulput7 to printer
84| TSTCLK | | | Testclock input
85 S O | LCD scan start signal
86 CP1 O | LCD data latch signal
87 CP2 O | LCD data shift clock
88| LCDUC O | Upperrow LCD data 0
89| LCDU1 © | Upperrow LCD data 1
g0 LCDU2 O { Upper row LCD data 2
91| LCDUB O | Upperrow LCD data 3
92| LCDLO C | Lowerrow LCD data 0
93| LCDL1 O | Lower row LCD data
94| LCDL2 O | LowerrowlCDdataZ2
95 LCDL3 O | Lower row LCD data 3
g8l VOSC | | LCD controller clock input
97 SDo /O | System detabus0
28 SD1 /O | System data bus 1
99 sD2 110 | System data bus 2

100 SD3 /O | System databus3

101 SD4 YO | System data bus 4

i02 SD5 VO | System databus 5

103 sD6 IO | System data bus &

104 sD7 11O | System databus7

105 SAD | | Syster address bus0

108 SA1 1 | System address bus 1

107 SAZ I | System address bus 2
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