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PC—7200

PREFACE
SCOPE

This manual contains the theory of operation for the PC-7200
microcomputer system, and is primarily intended for service
technicians working in the field or in repair centers. In addition, the
manual can also be used as a reference document for technical

—-personnel-requiring-knowledge-of-this “cofmputer. The contents of
this manual are as simple and clear as possible, however, users of
‘this manual should be acquainted with computer hardware.

About The Manual

This manual is divided into seven chapters:

CHAPTER 1 PRODUCT DESCRIPTION
Provides general information on the computer such
as specifications and external and internal configura-
* tions.
CHAPTER 2 THEORY OF OPERATION
Describes the logical and electrical functions of each
circuit block.

CHAPTER 3 FLOPPY DISK DRIVE
CHAPTER 4 HARD DISK INTERFACE
CHAPTER 5 HARD DISK DRIVE
CHAPTER 6 ADJUSTMENT
CHAPTER 7 APPENDIX

NOTES: The 7200 Manual is generally concerned with the PC-7221
product configuration which includes the high density
(2HD) floppy disk drive and 20MB hard disks drive.
PC-7201/7202/7221 are common except the difference
showed by the next list.
The difference from PC-7201, PC-7202 and PC-7221

PC-7201 PC—7202 PC~-7221

FDD 1 XxFDD{2HD) | 2xFDD(ZHD) 1xFDD

HDD none none 1xHDD
FDD, HDD FDD FDD FOD
indicator FDD./HDD FDD HDD

SPECIAL SERVICE TOOLS

PRICE

PARTS CODE BANK TOOL NAME
1 | UKOGM2018C5Zz | CK | LSI(CPU80286) extractionicol
2 | DFLP-1083ACZZ BF | Diagnostic media
3 | DFLP- 1084ACZZ BF | Agingtestmedia

1. UKDGM2018CSZZ

2. DFLP-1083ACZZ
3. DFLP-1084ACZZ




CHAPTER 1.

SYSTEM-SPEGIFICATION- ...

1-1. FEATURES

The PC-7200, provided with numerous special features and
functions, can be used as a single-user or multi-user computer, It
is a powerful office tool that can satisfy the diverse demands for
high-speed data processing and large-scale memory management
for the high-end personal computer and low-end multi-user
configuration.

80286 Microprocessor

The computer’s central processing unit (CPU) has an 10MHz 16-bit
80286 microprocessor, permitting upward compatibility with 8088/
8086 processor operation. It performs versatile data processing at
a taster speed than the 8088/8086 processors.

Memory

The computer has 640K bytes of Random Access Memory (RAM)
and 64K bytes of systemn Read Only Memory (ROM). ROM contains
IPL, BIOS, and diagnostic programs as well as graphics character
fonts.

LCD Display
A large-capacity LCD with 640x200 pixel configuration.
Features a backlight and adjustable tilt feature for better visibility.

Built-in Interfaces
For the inputioutput of data fo and from the computer, various
peripherals have heen provided, including a 5-1/4%, high-density
floppy disk drive, a built-in 20M byte hard disk and hard disk controller
(PC-7221 only), and a RS-232C interfaces, and a Centronics-com-
patible printer interface.

Functional Expandability

Besides the standard feaiures above, the functions of the computer
can be expanded by mounting optional devices such as the 80287
Numeric Processor Extension, or by installing any of various option
boards in the internal options slots,

Modem Card
Designed exclusively for the PC-7200, and directly attaches to the
main board.

Operating System

A DOS (Disk Operating System) allows the user to communicate
with the computer and its peripheral devices, performing data
transfer and managing the memory resources of the various
equipment.

In the single-user system configuration of DOS, MS-DOS version
3.2is used. This version permits use of a wide range of commercially
available application programs. The computer can also be run under
XENIX 286 Version (multi-user configuration) and GW-BASIC,
version 3.2,

IBM Compatibility
Most of the application software, peripherals and options designed
for the 1BM PC, XT, and AT can also be used with the PC-7200.

1-2. SYSTEM CONFIGURATION

Figure 1-1 illustrates system architecture. As demonstrate, the
system's main components include the system unit and the keyboard
unit.

The system unit includes the main PCB, floppy disk drive, hard disk
drive (PC7221 only), and optional adapter.

The System Unit

The main PCB is composed of the following components:

& B0O286 16-bit microprocessor

® Control Circuits

* B54K-byte {two 32 byte chips) ROM which contains the power-on
diagnostic program, BIOS, initial program loader {IPL), and

BIOS ROM
KEY it (64K8)
27256x2
New Key Board

I
PC—17200

graphic characler fonts,
e Standard 640K-byte D-RAM,

-—e -Realime-¢loek—(RTC) which. slores_information felated tothe

system configuration and updates the date and time even if the

computer power is turned off.

Keyboard interface

Centronics-compatible paralie! printer interface

Floppy disk interface which can control up to two double-density

(2D} or high-capacity {2HD) floppy disk rives.

e Asynchronous serial interface which conforms to the EIA
R5-232C standard.

e (One options slots — This slot can use both 1BM PC/XT compatibie,
8-bit type, and |BM AT compatible, 16-bit type.

* A large-capacity LCD with 640x200 pixel configuration, as a
standard feature.

& Modem card designed exclusively for the PC-7200 directly
attaches to the main unil as an optional device.

A high density (2HD) floppy disk drive is installed as a standard
feature.

Mournted at the center of the chassis is a 3.5 inch hard disk drive
with storage capacity of 20M-bytes.

The power supply unit has six levels of power output: +5V, -5V,
+12V, —12V, —-15V and AC120V. Because these voltages are
stabilized with the switching regulator, the power supply takes less
space and is light in weight.

inside the system unit, there is a Ni-Cd battery. This battery backs
up the real time clock, permitting it to maintain information related
to the system configuration, and to update the date and time, even
when the power is down.

SYSTEM CONFIGURATION
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The Keyboard Unit

The keyboard is connected to the system unit using a 6-Pin Modular
jack connector with a coiled cable. A one chip microprocessor is
used as an interface with the keyboard unit and the system unit.
When the power of the system unit is turned on, the processor
automatically checks its own RAM and ROM by executing the
self-diagnostic program.

AbVIB = CLDt 4 MB,
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Thls sectron des

ari

systém unit and keyboar iR

Figure 1-2
(1) LCD
] (2) Display standby |nd|cator
This indicator is' used to indicate that the EL backlight is out
_ durmg tlme out or GRAT mode
(3) POWEH statusmdlcator '
@) FDD and HDD status |nd|cators

When thé computer accesses the floppy disk ar hard disk, the
‘ relevant mdlcator ilghts up.

" (5). LCD contrast Al 'ust knob- - .
This knob isprovided 1o adjust the LCD contrast toan optlmum

(6)EL backllght brnghtness control knob :j !
This Kriokyis provided to adjust the bnghtness of the EL backlight.
Normaliy, set to the mlddle posmon -
(7) Display background select smtch-._,q T e
e NS, SWItSh s provided to select e
-NORMAL or REVERSE. | "

The keyboard cablé'is housed in, t
keyboard: cabilé is:notiifv hisg:: ™4

FAERA T |,_,ﬁ

Ot

i 10) ‘Optiont card slot

(12) Floppy disk drive
a 1/3-height, 1.2M byte floppy disk driverismiou
SERGE RHMOY g ese A0 fing QLR
; 3) KEYBOARILGmnectmm jack: & .
in zriGonneet-a coiled.: able wuthl pl,ug from)the,keyboar
this jack. HICET e
(14) Keyboard cable
Thls cable is used to interface the keyboard wrth the PC—‘?EEJO‘ !

i 5) Keybbérd A -
Wik Calting NN LA SN o Tait i a1
(16) CPU clock select smtch il
This switch Is provided to select the CPU clock speed
GMHZIBMHZHOMHZ ; oona

or other. in the case of other use of the digpla; opllon card |s
i sTequiredni, ; : I
e RN B R
(1 8)LCD/CRT sefect swnch“ . i
Thisswitchisiprovided to se[ect thed:sp!ay)dewce LCD or CFlT

BEHISHEHNT: NI

{19) Sound control kncb

Th|s knob is provrded o coh!rd[ mtema!: speakemvolume-
ST SRS T S IR T . “h e

(20}Supply voltagerselect smtch: " _ 10 “':
= [ This switch is provided: to select thenpower supplyr voltage; 100
or 200V. RO R T AT T L | B TR
(21)AC power outlet ¥

+ Plug:ai povier cord:of a: periphstals;unit efeeinta this autlet= ]
outlet is controlied by the power switch. When the | power switch
is turned on, this outlet is powered, and when the power switch
is off, this outlet is not powered. Thisoutlat hahdles’AC curfent
vir rmaximum of B4 A:Be carefub niottoexeegd :hrs “value when

U usmg sthis outlet Dol o a1y
(22) AC power mlet P
InSert AC power cord= wrth jack intor; thls outlet A

(23) ColorlMonochrome CRT connector = [,

- -Conriedtra S+pifi..plug. with ‘cord suitable- far- this connectar to
make a connection between the computer and a color/monoc-
hrome CRT monitor.

- (24yPrinter connector: - «, . 5 oo s
»TO print ot data; information, Or programs; conhectla.printer's
cable to this connector.

(25} RS-232C connectors:i, 7]

prlnter

I

 Bo) MOBEMAELERHON

lac
This jack is conneeted to'the telephone Jack
card option is used.

[sIeOTRH IR HEE IR

3! ST o b
(27) Printer latch



(28) Power switch
The POWER switch turns the computer on and off. When turning

 on the system, tumn-the-power of-the-peripherals on fisithen . .

turn on the computer power.

(29) Cooling fan
Prevents the computer against excessive heat generated during
operation. Do not block this ventilation opening by positioning
the computer too close to a wall ete.

Keyboard Layout

PC--7200

(30) Expansion connector
Used for connection of the expansion box.

1-3-2. Keyboard

Figure 1-3 shows the keyboard layout for the PC-7200. The keyboard
has the standard QWERTY layout with 10-programmable function
keys, numeric keypad/cursor movement keys and speclat keys, The
three status indicators show the ON/OFF status of the Caps
(Capitals) Lock, Num (Numerlc) Lock, and Scroll Lock keys.

EXP: USA-English
Insert| Home, [I;:gc t
. Page rint = Set
Esc o let End b —_ i — Scroll] Pause U
FT F8 3] Fl¢ Fil Fi2 iadld cre Lol P
| | = Ay
- ) @ # $ % ~ & * ( - + ' - oo ; * -
hl i 2 8 4 5 § 1 8 3 = = N Lock
| = Q W E I T Y U 1 a 3 4 } 7 8 9
— C ] Home T Pg Up)
+
= 3 e 5
s A s D F G H ] ¥ L Eater ! 4 5 [
Lotk r - -
Shift z X 3 v & N M < > ? Tttt 1 2 2
. /! A End i Pg Dnf
- | |Enter
1]
All Ctrl
Ctrl Al ||l Ins Del
Figure 1-3
1-4. SPECIFICATIONS (2) Weight

The specifications below apply to the system unit and keyboard unit.

1-4-1. System Unit Specifications

Main Logic
CPU
Processor ....
80286
Clock frequency ...
6MHz/8MHz/9.6MHz
MPX (Opticn)
Processor ... B0287
ROM
Element ... 27256 EP-ROMx2
Capacity ... 64K bytes
include IPL, BIOS, diagnostic program and graphics character
fonts
RAM
Element ... MOS LSI 266K % 1 bit D-RAMx 16, 64K x4 bit D-RAM
x4
Capacity ... 640K bytes
CPTICN
Element ... MOS LSI 256K x4 bit D-RAM %8
Capacity ... 1M bytes
Clock/Calendar ... HD146818 (MC146818 compatible) battery
back-up
DMA ... 7 channels (8237A-5x2)
Interrupt Level ... 15 (8259 x2)

1-2. Specifications

1-2-1. Physical specifications
The physical specifications for the PC-7200 are shown below.

® Main unit {includes keyboard)
{1) Dimensions

Width: 410mm (16.1%)

Depth: 160mm {6.3"

Height: 243mm (3.6")

Net: 7201 8.5kg (18.8 1b)
7202 9.3kg {20.5 1h)
7021 8.5kg {21.0 Ib)
(with the keyboard)
(3) Power requirements
* 100V type
90-132y AC 50/60Hz
1.0A (inciudes output for CE-700P)

0.8W Nz WaTr
® 200V type Mar 90 wATT

180264V AC 50/60Hz
® Cable length: 2.0m (78.7")
(4) Environment
Temperaiure:
10 to 35 degrees C operating (50 to 95 degrees F)
—28 to 60 degrees C storage (0 to 140 degrees F)
Humidity:
20 t0 80% operating with no condensation; up to 90% storage

1-2-2. Component specifications and characteris-
tics

The PC-7200 consists of the following components, whose

specifications and characteristics are shown below.

* KEYBOARD
(1) Unit dimensions
Width: 410mm (16.1%)
Depth: 182.5mm (7.2")
Height: 37.5mm (max.) {1.5")
{2) Unit weight
1.05kg (2.4 |b)
(3) Coited cable
Biameter: 15mm (0.6")
Length: 270+ 10mm coiled state (10.6+0.4")
1,500mm stretched state (4'11%)
Weight: 559 (1.94 oz)
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{4) Style .
® Low profile -
® Cylindrical key top
& Step sculpture

= (O)¥Keys T :
T o102 keys (mcludlng three keys w1th LED)
(6) Layout:. .~z 5 sl it
+ See Frgu_re
(7) LERS i G D
Color: Green
Key name:
UYH F | B.—— = -
S.W.X } | b ‘ o
.. "Caps Lock” Maj BlocMai  Shift Lock,
=~ *“Num Lock” VerrNum - Bléc Nurm “Num Cock " -

| i “‘Scroll Lock” Arretdefrl '

! (8) Hollover Ll
— N-key | rollover o
(@) Key swntch operating force oL

| Tgosan, g c

o B0E25gL e B
T esEd5g - : ;‘
(10) Key tcp-P I force v o

BlocSccrr Scrcll Lock s :}:

(1 1) Llfetlme
..3,000;000 operatlons (keys with LED)
10 000,000 operations (keys without LED)
{12) Tiit adjustment :
3 6-9-degrees
(13) Eiectrlcal charactetistics
Power requrrements 1 SOmA + 5V DC

s LCD
(1) Unit dimensions
Width: 282.5mm (11.17)
Depth: 142mm (5.6")
Height: 9.3mm (366 mils)
(2) Unit weight
325 g (0.717 Ib)
(3} Backlight panel
Dimensions .
Width: 276.5mm (10.8"] |
Depth: 131mm (5.27) - <%~
Thickness: 1.3mm (max) {51 mlls)‘
Woeight: 55 g (1.94 oz)
(4) Effective display size
Width: 239.96mm (9.4")
Height: 104. 96mm {417
{5) Graphic format ]
Horizontal: 640 dots
Vertical: 200 dots
{6) Text format
.Row: 25 lines o
‘Columin® 80 ¢haractersfine =~ - - - i
Character: 8x8 dots
(7¥Lco connector -
20 pin 2. S4mm- pltch coniector
(9) Backlight connector
4~-pin, 2.5-mm pitch nylon connector
{10} Electrical characteristics
Power requirements: 0.1TmA (max)
130V AC (max.)

e FLOPPY DRIVE
Refer to CHAPTER 3 (page 3-1).

e HARDDISK. -
Reter to CHAPTER 5 (page 5-1).

(1) Interface ...

(5) Parity

(8 Stop bit - -
" i.~~1<gr 2-bitg - L
,.(7) Connector

. {8) Eléctriéal-charateristics

¢ RS-232C

EIA RS-232C (voltage Interface)
{2) Transmission method
* Agynchronous only
- e Full or, half duplex,. ... ...

LT

(3} Baud rate

110, 150 300 600, 1200 2400 4800 or 9600
(4) Data length
7 or 8 bits

“None, even, odd

25:pin “D*-type shell malé conrector ~ 7 <

_Signal level:
VOL =—5V tor —15\/
. VOH = +5V 10 +15V -: ;

CVIL=—aVia—i8V. - b
T VIH +av to.+15v T o
' Sfate: :. ST T T
‘ — — | ‘
Level |:Data Condition ! | Control
CVOLVIL ] " Mark: TOFF, ¢
CVOH,VIE | 0 Spacd - | . ON

. PARALLEL INTERFACE
{1) Interface
Centronics-type interface
{2) Connector
25-pin *D” type shell female ccnnector .
(3) Electrical characterlstlcs R AT
Signal level: TTL -
VIL = less than O.BV
VIH = more than 2.0V .+ -
VOL = less than 0.4V
VOH = more than 2.4V

s SPEAKER
(1) Size
Diameter: 29mm (2.24")
Thickness: 6.8mm {C. 74”)
{2) Impedance
80
{(3) Variable frequency
670~3,000Hz
4 Input pawer
Rating: 0.1W
Maximum: Q.15W

e CALENDAR
(1} Function
& Counts and presents year, month, date, hour mlnute eeccnd
and day of the week. .
® Automatic correction for days-per-month
L) Automat[c Ieap year, correctlon . Co

(2) Accuracy
Mean monthly error; £45 s
{3) Battery
Type: 3-51FT
Enclosed type Ni-Cd rechargeable battery TP ‘
Capacity; 50mAH . . _ — MR e
Cell: three celis (3. 6V) o e
Charging method: Continuous, trlck!e charge o
{4) Charge/backup characteristics ~ * ™ e d
Charge time: 50 hours (0 to 100%) '
_ Backup time: 500 haurs {(approx. 20 days)




Figure 2-1. System block diagram
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2-1-2. MEMORY MAP- .17y 1o 4o voproys paran Table 2:1% Membry; En"‘a@
The 80286 CPU has two memory managlng modes — real mode Address 1| 17 Name )0 T{0)
- 000000 - 1 640KB standard RAM on main board
| System Memory
| 09FFFF |
|- -0A0030 | 64KB Rese(r.,‘(gd{_fgi EGA
.11 |VTRAM SN
computer IS | up\of BIOS- FIAIV h ' ‘
ROM |rrespe clive df the CPU operation] mode !
1! UBOFFF.
--:_75_‘; 081000
£ |0
2 - /| | OBIFFF |
Expansion FlOM (are OEBOOOH\ through BEFFFFH can| not"lqe, I} g | 088000, ! -
mounted on the’ maln bofard |fcan be rnoun H on the“ I/Gl 5l0f ’.3 ‘ w - -', -
B | e |
' fﬁ T veoewr T [T28KE :
Sl | rROM o [
& | o eE s SE I -
) ?91 :;1 B! Y Rese'rvedffdr‘-_aom on 1/0 slot
S A o i :
T ke 1| B
IR Ll e b et “ROMS (1601))
N A o i II]F(J[?I}ll ! #1117 |44KB:Bios. ROM -on.main bodrd
, ek : - 1 I J'| ROM- - J | Duplicated 'code assignment at
S Lo L | cterRrE] T2 address FRO000
‘ L L © ' | - 1be000 . -[IMB. -t~ .. .|Expansion RAM on main board
B J SRR S f iy ‘ i TJ ‘|_1 .V I I"' T (obifion)
Sl ; o 200000 |14MB’ e Optional RAM area‘an 1/0 slot
‘. s | ifRAMi. A
J B R FDEFFF } .
' . e _ : ‘ FEOODO ' |64 Reservd for-RAM on 1O slot
; SRR I 3 T S I Lo
_ . FEFFFF A
S = N FFO000 i | 64KB BIOS RCM'on main board.
E i I , 1‘ I o RO " Dupﬁcafed’ ode’assignment at
Iy  FFFFFF: address JFOO0N’

2-1 -3 |/0 Map* %> O‘nly.one nV RAM\ car; be ariabled by|H/W swm:h selection,

accesses l/O dorts of Jext rnal dev:ces Theré ‘are 64K discrete 84 bif i ‘ :
ports in this I/O.address area, and any ad;acent two ports_can be

used as a- 16-b|t port Table 2-2 shows the r/O map C Vi .
o R Tabie 2~2 l/O map Lo !

yo. | ;ﬂ i Write ‘ o ..~ Read

Addregs (i i T T 0 ! : : L
o000 | 'CHU base, current address CHO current \address‘ e e . 1i-  DMAC #l
0001 ’ JCHd base, current word caunt:; 'Hl] current Wnnﬂ:ount - : ‘
0002 | ;CHI base; current address SR ') Gurrent address . :".i_ T T A
0003 i ECHT base, current ward count r | CHI current word count - - ‘
0004 i ;CHZ base, é ‘nt; address L . CH2 cdrrent |address ' :k "
0005 | QHZ base, currrent word count ;7| CR2 current \-{ord count ; ¥ i ‘
0006 | CHA base, current address. . < ‘i_ |.CH3. curfent ‘address_ _.. . P e—
0007 | CHY base, Gurrent v word count ©© 7 "7 7 717 7| CH3 edrent iword count .
0008 (| Command register A i ' Status - |
0005 E Request register SR — | % |
000A ] Single mask register
0008, ||.Mode register i
000C | Clear byte pointer ﬂ'P ﬂop \
400D .| Master clear S
000E, ! Clear mask register | o X i
000F, | ANl mask register bit, - ' - --o oo ook S [
020 | ICWI,00WZ,00W3. - o - - -1 | IRR,ISR/Interrupt level PIC ¥
go21 [ icwa2, icwa, icws,ocwi L R '
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1/0 Write Read
L~ Address | o _ o
0040 Counter #0 load Counter #0 read PIT
0041 Counter #1 load Counter #1 read
0042 Counter #2 load Counter #2 read
0043 Centrel word X
0064 Data write Data read Keyhoard
0064 Command write Status read I/F
{8742)
D061 Port B write Port B read Port B
0070 {NMI mark register) Address generator RTC{NM|
non Data register write Data register read mask)
0087 DMA channel 0 DMA channel 0 DMA page
0083 DMA channel | DMA channel 1 register
0081 DMA channel ? DMA channel 2
oos? DMA channel 3 DMA channel 3
0088 DMA channel 5 DMA channel §
0089 DMA channel 6 DMA channel &
DOBA DMA channel 7 DMA channe! 7
008F Refresh Refresh
00AD ICW1,0CW2, 0CW3 IRR, ISR/Interrupt level PIC #2
00A1 ICW2, ICW3, ICW4, OCW1 IMR
20Cc0 CH base, current address CHD current address DMAC #2
poc? CH hase, current word count CHO current word count
(0C4 CH base, current address CH1 current address
00Cs CH base, current word count CH1 current word count
00C8 CH base, current address CH2? current address
00CA CH base, current word count CH2 current word count
f0CC CH base, cutrent address CH3 current address
00CE CH base, current word count CH3 current word count
[I1i]041} Common register Status
0002 Reguest mask ragisier A
00D4 Single mask regisier X
oDs Mobe register X
oeDa Clear byte pointer flip—fiop X
00DA Master clear Temporary register
00DC Clear mark register X
(0DE All mask register bit X
DOFD Clear math copeocessar busy X NPX
0CF1 Reset math coprocessor X {Option)
bOF8 Math coprocessar Math coprocessor
I
COFF
01F0 Data ragister Data ragister HDC
01F1 Write precomp. Errar register (option)
01F2 Sector count Sector count
0F3 Sectar number Sector number
01F4 Cylinder low Cyinder Yow
01F5 Cylinder high Cylnder high
01F6 Drive/head - Drivefhead
01F7? Command register Status register
0020 Game /0
! {Cption)
0207
0278 Parallel data write Parallel deta raad Paraliel
0279 X Status register printer
027A Parallel contral Parallel control port 2
{Option)
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1 1 = - s R © . ..Resd — - T T
Address ; ' .
To2Fs [ TTRbuffer T T T LT RX Butfer(0) - : I':’_I:'S?I’iall -

02F8 Divisor latch LSB{0)* . ) Divisor latch LSB(O) % ... port 2
02F9 Divisor latch LSB(1) * ~ . | Divisor latch LSB(1)% . (fa_‘ct'ory
02Fa Interrupt enable register(0)% .Interruupt enable register(1}% bptian) .
TUZFAT|fInferrupt ID régister ) ., 1 |<Inferiupt ID-register - ! :
02FB Line control register w. -} Line control register
02FC Mgbem control register ' 'Mgdern control register
WD -| Line status ragistér - . 1 Line stetus register -
-1 [-Modem status register - w " Modenr statusregister
02FF | Reserved e j":Réserved )
.o |2k A number &nclosed in( Jshows the divisql; [é_t‘ph:'ac‘:'cesfs_.;bit'. R R .
0300 ,if, . - SN . Proto-
| _ i type
031F 7 Tbeard
! . {Qption} .
2360 ., . Reserved
036F e o
"~ 0378 7| Paralel data writé .|, Parallel deta read . Paralel
0379 X .|. Status register " printer
037A. -| Parallel control Parallel controt port 2
0380 SDLC
| hisync. 2
038F {Option)
03A0 " Bisyne. 1
| (Option)
03AF ‘ L '
03B4 68B45 inbex register X ) " CRTC
03B5 53845 deta registre 68B45 deta register a " (mano-
0388 | CRT control port X " chrome)
03BA | X CRT status port B
03D4 §8B45 index register X ~ CRTC
03D5 - | 68B45 deta register 68845 deta register {colar)
03D8 Mode contrl register X
03DA Color select register X
n3pe Reset light pen latch X
03DC ' Set light pen latch X o
03F2 . |.Digital output register(DOR) X FDC and
03F4 | Command register | Status register FDD I/F
03F5 Data register Data register
03F7 Drive control register(DCR) Digital input register(DIR) ]
03F8 ° | TX buffer RX buffer(0)* serial
03F8 -, | Divisor latch LSB{0)* Divisor latch LSB(0)* Port1
03F9 Divisor latch LSB(1) % Divisor latch LSB{1)*
03F9 Interrupt enable regisfer(0)* Interrupt enable register{1)%
03FA Interrupt 1D register , Interupt ID register
03FB Line control register ', Line control register
03FC Modem control register Modem control register
03FD Line status register ,Line statas register
" Modem status Tegister Modent status registter - - .
03FF . | Reserved Reserved

L

%A numbr enclosed in{ )shows the divisor latch access bit.

n



2-2. MAIN PWB OPERATION

__The main PWB whose dimension is approximately 11.8 inches X15

PC—7200

. 3%32 Keyboard Controller
Controls data transfer between the CPU and the keyboard.

"Tinches is mounted on the chassis of the syslem Gnit, Figare 2-1 T . 1288 ch}ERTiconlroller
shows a functional block diagram of the main PCB.

2-2-1. LSl Circuits (Figure 2-1)

The LS| circuits used in the main PCB are described below.
(Abbreviations are used in the remaining section of this manual
when describing these LSI circuits.})

Central Processing Unit (CPU): 80286

A 16-bit microprocessor that can directly access 1M-bytes of
memory address in the real mode, 16M bytes in the protect
mode, and 64K bytes of IfO address.

Numeric Processor Extension (NPX): 80287

This optional LS| circuit is a coprocessor for performing arithmetic
operations. The 80287 can be installed into the internal 40-pin
IC socket on a user's request.

* SC4A751
The SC4751 has the foliowing functional devices:

8237A-5 Direct Memory Access Controller (DMAC)

Controls data transfer between YO devices connected to the
DMA channels and memory without a CPLU intervention.

The computer uses two DMACs and they are connected in
cascade.

82288 Bus Control Unit (BCU)

This chip generates signals necessary for controlling /0 devices
and memory by receiving the S0, 51, and M0 status signals
from the CPL.

82284 Clock Generator (CG)

Generates clock and reset signals necessary for the CPU. The
82284 also controls the SRDY {Synchronous ReaDY) signal and
ARDY (Asynchronous ReaDY) signal to be sent to the CPU.

LS612 Memory Mapper
High order address register file for DMA which is used to expand
the DMA address space from 64KB to 16MB.

System Control Logic (4K gate array)
Conirols the system memory (ROM, RAM), memory refresh, hold
conversion, and 8-bitH16-hit bus conversion.

* §C4752

The SC4752 has the following functional devices:

8259A Programmable Interrupt Controllers (PIC)

Accepts interrupt signals from the 1/O devices, and gives priority
to one of them. The interrupt signal selected by the 8259A is
sent to the CPU. The system employs two PICs, and they are
connected in cascade.

8250 Universal Asynchronous Receiver/Transmitters (UART)
Controls the RS-232C interface. Parameters for communication
such as baud rate, word length, stop bit, and parity can be
controlled by the CPU via these LS| circuits. A second UART is
available as a factory option.

765 Floppy Disk Controller (FDC)
Controls the bullt-in floppy disk drive,

8254-2 Programmable Interval Timer (PIT)

Generates an interrupt signal when the predetermined timer
becomes active, and determines the frequency of the signal to
be sent to the speaker. The B254-2 also generates trigger signals
for DRAM refreshment.

Other I/0 control logic (3K gate array)
Controls the printer, 80287, and display time out.

Controls the video memory data to display on the LCD or CRT.

e 1294 CGA Controller
Controls. color display mode in conjunction with the 1288,

e 1292 MDA Controller
Controls monochrome display mode in conjunction with the 1288.

e 27256 Read Only Memory (ROM)
The computer uses two PROMs whose storage capacity 15 32768
wordsx8 bits. They contain the power-on diagnostic program,
BIOS, 128 character dot patterns in graphics mode and the floppy
disk bootstrap loader.

* 27128 Read Only Memory (ROM)
Contains the character fonts for CGA and MDA,

e 41256 (41464) Random Access Memory (RAM)
A 640KB RAM area is provided on the main board, which consists
of 16 chips of 256K x 1-bit dynamic RAM (DRAM) and 4 chips
of 64K x4-bit DRAM.

* 41464-10 Random Access Memory (RAM)
A 64KB RAM area is provided on the main board for the video
memory. A 48KB RAM area is not used.

2-2.2. CPU (Figure 2-2)

The computer uses the 80286 microprocessor. Figure 2-3 shows
pin assignments for the 80286, and Table 2-3 lists pin descriptions:
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Figure 2-2. 80286 pin assignment
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Signal Pin No
eCl |, 30,62 )
N LR T “gystemn’ ground. [IV
RESET 13 I System. Reset\ 0|ears the internal logic of the 80286 and is acti{ré“ ETIGH'-;
SRt ol v notlonugtog

e :Valu g

. 1{HIGH)
An i

MIIO COD/INTA HI_DA
D15-D0

Vorf; ithe::80286 begins after: HEAIGHta)
must be synchmnous to thé"r's}lsten?r

PrOCESSOr, B

[ix) e

_CLK )Y Systém G[ock brm’rldes ‘the fundamental tlrnlng for 80286 systems It is divided by two inside the CPU
Ao b -
268, o ap gtenal
: | ; u i
D15—-D0 Data Bus inputs data during memory;~ IIO and |ntermpt acknowledge read cycles;outputs: data; durJng

}Tnern,ory ang. I,(O ite..cycles. The data bus is aclive HIGH and floats to 3—state OFF diring: bus hold
e
acknowledge

- ~Address.bus, qutputs physmal memory !and 10 port addresses At) Is LOW”when “data is o 'be’! trahsferred
pins D7—D0. A23—A16 are LOW dyring Uo transf “The address, bus is active’ r_{;’H and fogts fo
* ¥—5tate ‘OFF during bus hold acknowlque R i T '\ L i e 3 V15

S REFHE Rt
Bus High-Enable indicates transfer of data on the upper bytes of the data bus, D15 DB Eight— blt
onented de\nces assigned to the upper bytes of the data bus would normally; use- BHE to:condition .

chip select functmns BHE is active:LOW and-floats to. 3-state 'OFFa:durmg bus: hold acknuwledge
X SN h ¥

BHE and A Encodings

Al Value
L : T

H Byte transfdr i dpper half ofJ dé‘f‘a"EL‘]S‘ (DI5—D8Y -
L Byte transfer on lower half of data bus (D7-D0)
H Reserved S

B

-

i

Bus Cycle status [
type of bus c le. . )
and float to 3 state OFF during bus\hcld acknnwledée .

1 i . RS ER T TN
RS 50786 Bus Cycie Status Defidiign o1 710
. con'/W M/TO 51 ) Bus Cycle Inttiatdd™ "~ " "
1 R L L.
ol L L
L L Hp ‘ ‘
L L H v+ Nohe 2iotia iStdtos-cycle: 1 ;
L H L tf Al=1 then hait; elde!sShutdai Sidslir
L H L
L H H ]
L H H None; not a status cycla’
H L L L Resg,r\gegg i -
H L Loarm? HHmsasr HQrireadds 1w
H L i g }uuo Write
H L H
H H L L Reserved
H H L H Memory, lnﬁtructlon (e?d _—
H H H L RQS%mEd- T oi\‘ ; i u: dfn‘..a. jpondi deine
H H H H Nane: not a status cycle
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Signal

Pin No

1/0

Name and Function

MO0

bl

_ Memqry—1/Q Select distinguishes memory access_from 10 access, If HIGH during Ts, a memory cycle

or a halt/shutdown cycle is in progress. If LOW, an I/O cycle or an interrupt acknowledge cycle is
in progress. M/TD floats to 3-—state OFF during bus hald acknowledge.

COD/INTA

66

Code/Interrupt Acknowledge distinguishes instruction fetch cycles from memory data read cycles. Also
distinguishes interrupt acknowledge cycles fram /0 cycles. COD/INTA floats to 3-—state OFF during
bus hold acknowledge. Hs timing is the same as M/10.

68

Bus Lock indicates that ather system bus masters are not to gain control of the system bus following
the current bus cycle. The COCK signal may be activated explicitly by the *LOCK® instruction prefix
ar autematically by 80286 hardware during memory XCHG instructions, interrupt acknowledge, or descriptor
table access. LOCK is active LOW and floats to 3—state OFF during bus hold acknowledge.

READY

63

Bus Ready terminates a bus cycle. Bus cycles are extended without {imit until terminated by
READY LOW. READY is an active LOW synchronous input requiring setup and hold times relative to
the system clock be met for correct operation. READY is ignored during bus hold acknowledge.

HOLD
HLDA

64
64

Bus Hold Request and Hold Acknowledge control ownership of the 80286 local bus. The HOLD input
allows another local bus master to request control of the local bus, When centrol is granted, the 80286
will float its bus drivers to 3—state OFF and then activate HLDA, thus entering the bus hold acknowledge
condition. The local bus will remain granted to the requesting master unti HOLD becomes inactive which
results in the 80286 deactivating HLDA and regaining control of the jocal bus, This terminates the bus
held acknowledge condition. HOLD may be asynchronous to the system clock. These signals are active
HIGH.

INTR

57

Interrupt Request requests the 80286 to suspend its current program execufion and service a pending
external request. Interrupt requests are masked whenever the interrupt enable bit in the flag word
is cleared. When the 80286 responds to an interrupt request, it performs two interrupt acknowledge
bus ¢ycles to read an 8—bit interrupt vector that identifies the source of the interrpt. To assure program
interruption, INTR must remain active until the first interrupt acknowledge cycle is completed. INTR
is sampled at the beginning of each processor cycie and must be active HIGH at least two processor
cytles before the current instruction ends in order to interrupt before the next instruction. INTR is
level sensitive, active HIGH, and may be asynchronous to the system clock,

NMI

59

Non- Maskable Interrupt Request interrupts the 80286 with an Internally supplied vector value of 2. No
interrupt acknowledge cycles are performed. The interrupt enable hit in the 30286 flag word does not
affect this input. The NM! input is active HIGH, may be asynchronous to the system clock, andis
edge triggered after internal synchronization. For proper recognition, the input must have been previously
LOW for at least four system clock cycles and remain HIGH for at least four system clock cycles.

PEREQ

61

Processor Extension Operand Request and Acknowledge extend the memory management and pratection
capabilities of the 80286 to processor extensions. The PEREG input requests the 80286 to perform a
data operand transfer for a processor extension. The PEACK output signals the processor extension
when the requested operand is being transferred. PEREQ is active HIGH and floats to 3—state OFF
during bus hold acknowledge. PEACK may be asynchronous to the system clack. PEACK is active
LOW.

™
|
=
O
=

54
53

Processor Extension Busy and Error indicate the operating condition of a processor extension to the
80286, An active BUSY input stops 80286 program execution on WAIT and some ESC instructions until
BUSY becomes inactive {HIGH), The 80286 may be interrupted while waiting for BUSY to become
inactive. An active ERROR input causes the 80286 to perform a processor extension interrupt when
execution WAIT or some ESC instructions, These inputs are active LOW and may be asynchronous
to the system clock.

CAP

52

Substrate Filter Capacitor: a 0.047 #F £ 20% 12V capacitor must be connected between this pin and
ground. This capacitor filters the cutput of the internal substrate bias generator. A maximum DC leakage
current of 1 vA is allowed through the capacitor.

For correct operation of the 80286, the substrate bias generator must charge this capacitor to its operating
voltage. The capacitor chargeup time is § miliseconds (maximum} after Ycc and CLK reach their specified
AC and DC parameters. RESET may be applied to prevent spurious activity by the CPU during this
time. After this time, the 80286 processor clock can be phase synchronized to another clock by pulsing

RESET LOW synchronous to the system clock.
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Flgure 2- 4 T|m:ng chart of clock cnrcu:t

2-2-4. 'Reset Circuit (Figures 2-5, 2:6:and 2-7)
'Figure 2:5 is.a block diagranr of the-reset circuit, and: Flgure 2:6
shows-a -timing .chart for this .circuit. There are two methods in
resetting the computer:

' -System Reset .
'This reset is pe
"RESET S|gnal is‘obtalned"by synchronlzmg ‘thig pulse S|gnal W|th
the system clock at the 82284 LOGIC.

-@n-the ‘éthér -hand,-sifice the 'SC4751 émits the ‘CPURESET

i vsignal at-the reception of the RESET signal, the” enure system"“‘

Ty

- including the ;CPU is| reset. .

‘e .GPU Reset.

Taaadil

“This reset state is controlled by the CPU HESET sngnal Thls'

1cloek seléet switch:(S1): A 24MHZ: clotk: is: intarnially’ leldaiJmto"'?'E
;one:half. Ther'clock-input isinverted inside lhe;82284 ta suppﬁed'i-a.

by ‘the RESET and “""EI‘HES SIgnals The

reset -signal is emitted when-a CPU shutdown occurs, or when

the RC signal from the keyboard interface controller (8042) is
output. The shutdown state occurs when the CPU detects an
internai error that prevents the execution of an Instruction. If this
happens, the CPU denctes this state to the reset circuit making
the SO and 31 signals LOW, MO signal HIGH, and A1 signal
LOW. The RC signal is generated by the keyboard interface
controller on the CPU's order. This RC signal is used in the case
when the CPU changes its operation mode from the protect
mode to the real mode.

" When thie CPUIS Faget, it,first beging 10, execute iNSIructions in
therreal moda. Be)fore the CPU e;éecutes the power—on dlagnoshc
ogram , it reads ine shutdown status byte located at the address
“ OFH in'the internal FIAM of the HTC Then the CPU checks the

. The CPU
“RESET- slgnal 5 output for the period of at ieast 16 bus cycles.
: Fgurs 2.8 show&thé tlmmg chart for the CPU reset.

B AT
= RESCFU

‘Figure 2-5- Reset circuit
W .

+5V

5V
+5 %
POWER GooD ON

o CRESET L CRTTRTT 1 PN
(S5YSTE ‘RESET)- : R

‘RES CPU

Jj S

CPU RESET

SHUT. DQWN (50= ST2a120, M/iG =110 ACIRC=0)

s J:JI-;‘rgqreJ 2-7. Timing chart of CPU reset

e g, b
2-2-5 NMI and INTR Contral Circuit (Figure 2-8)
.The.- 80286, has two interrupt terminals; one is the Non-Maskable
~Interrupt (NMI) and the other is the intérriipt. Howaver, in this system,
the NMI signal is masked by the NMICS, ENAIOCK (Enabie /O
Check) signals. (Refer to Figure 2-8.)
The NMI terminal is used to detect a maifunction of /O deviges
connected to the optionai slots.
CLRNMI signal is output from the 4-bit latch addressed at 061H,
and the CS70H signal addressed at 070H is output from the 11O
address decoding circuit in the SC4752,
The INTR signal is contrdlled by two PICs (PIC MASTER and PIC
SLAVE) connected in cascade. The INT terminal of the PIC SLAVE



is connected to the IR2 terminal of the PIC MASTER; therefore, the
PIC MASTER acts as a master PIC and the PIC SLAVE acts as a

—slave-PiG—When-the-GPU—s-interrupted-ai~theINTR-terminal—it . the other is the data bus. These.buses tan futher be divided in

returns the interrupt acknowledge status to the BCU in the SC4751
by setting MG, S0 and S1 terminals to LOW. When the BCU
receives this status, it recognizes that the CPU could enter the
interrupt acknowledge cycle, and the BCU asserts the INTA signal
to the master PIC. The PIC sends the preassigned vector address
corresponding to the IO device to the CPU via the data bus. Table
2-4 lists the assignments of the 100 to IR15 signals.

Table 2-4. Interrupt priority

Level Function
PIC #1 | PIC #2
IRGD Timer output 0
IRGI Keyboard interface (output buffer full)
IRQ? Interrupt from PIC #2
[RQ8 Realtime clock interrupt {(RTC)
IRQY Software redirected to INT CAH (IRQ2)
IRQ1D Reserved (option siot)
IRQ11 Reserved (option slot)
IRQ12 Reserved (option slot)
JIRG13 NPX
IRQ14 HDC {(option slot)
IRQ1S Reserved
IRQ3 Serial port 2 (UART)
IRQY Serial port 1 (UART)
IRQS Parallel port 2 {printer 1/F)
IRQE FDC
IRQ7 Parallel port 1 {printer I/F)
RESET
PR
+8V Xp7 ——D
TS70H FCK Q)
+EV : CPU
r b
NI
TOTHER
CLANME:
|_ MASTER
- ko
R
1Rz INT — INTR
IRG3 . 1R2
TRQ4 IP;TEELZI;:T J IR4
IRQS woae IRS
iROG i)
IRQ7? — IR THTA pat=! '—F—
PCHSEL i]
SEHEL. J
FRSEL SvE
THeE —4 > o <— iy x?“ lelo <:> LiDu
1RQ9 1 T ¥ | xp7 17 Lo7?
IRQ1D IRz INT
IRQ{1 A2
{RQ12 R4
IR5 i
IRQ14 1A [—— Tl
IRQ1E A7 TNTA NTA e——o M
5C47s2 SC4751

Figure 2-8. NMI and INTR control circuit

PC—17200

2-2-6. Bus Construction (Figure 2-1)
There are two buses on the main PWB; one is the address bus and

their functions. They are the address bus, data bus, and the data
conversion circuit that controls these two buses.

2.2-6-1. Address Bus (Figure 2-2)

This bus is classified into 3 categories of functions:

1. LAO through LA23
These bus signals are directly output from the A1 through A23
terminals of the CPU to the memory address decoding circuit.
The AQ signal is used by the SC4751 to simulatively assert the
lowest bit (AAO) when the CPU performs a word access to an
B-bit device.

2. SA0 through SA19
The SA1 through SA19 are obtained by laiching the A1 through
A18 signals with the ALE signal sent from the SC4751 at the
latches, When the D-RAM chips are being refreshed, the 5C4751
outputs the refresh address from its internal counter. The SAO
signal is obtained by buffering the AAO signal. The SAQ through
SA18 signals are used to address the V-RAMSs on the main PCB
and memory and an IO device located on an option board. If
there is an external microprocessor on the option board, the
processor can handle resources on the main PWB, provided that
the processor outputs addresses to this bus.

3. ELA17 through ELA23
These signals are obtained by driving the LA17 through LA23
signals at the buffer, and they enable the 16M bytes memory
access by the CPU in the protect mode. These signals are sent
not to the devices on the main PWB but to the option slots. If
an external microprocessor on the option board utilizes the
resources on the main PWB, the processor outputs address
signals to the LA17 through LA23 and SAQ through SA16 address
buses.

2.2-6-2. Data Bus (Figure 2-9)

Like the address bus, the data bus can be classified into the following

five categories: (Refer to Figure 2-9.)

1. LDO through LD7, XD8 through XD15
These data bus signals are sent directly to the CPU and NPX.
And XD8 through XD15 signals are provided for odd address of
the D-RAMs and ROM.

2. SDO through SD7, SD8 through SD15
The SDO through SD15 sighals are usually obtained by driving
the DO through D7 signals at the bi-directional buffer.
When the CPU reads data from an 8-bit device or memory, data
bus signals SO0 through SD7 are latched at SC4751. This is for
maintaining the first data from even address until the CPU read
the next odd address. In this case, the swap-buffer transfers an
odd address data output to the SDO through SD7 bus lines to
the SD8 through SD15 bus lines. The operations mentioned
above are controlled by the data conversion circuit described in
Section 2-2-6-3.

3. XDO0 through XD7
These bus signals are used by /O devices on the main PCB
except for the FDC.
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23 6-3‘ Bata ‘Conversion Cii"éi‘iit ,
Fig.2-10 shows the concept of the data conversion circuit ¢
of the SC4751, and Fig.2;

,Clreuit operation_ fjor an 8-b i /

The data conversior mrcwt stdits top erate WH hthe

o ‘q?c’:

1(1) At.4he .even number: by'te wiitecycle; (i (f

LDO~7 are sent through XD0~7 to write 1

(2} At the odd number byte write cycle (second cycle), data on bus
XD8~15 are sent through XD0--7 to write.

3.Even word read from an 8-bit device through bus SD¢—7

(1) At the even number byte read cycle {first cycle), data received
from bus SD0~7 are sent onto LDO~7 and Internally latched.

(2) At the odd number byte read cycle (second cycle), data received
from bus 8D0~7 are sent onto bus XD8~15 via the swap gate
and, at the same time, the even byle data latched in the SC4751
are sent through bus LD0~-7.

(3) After receiving the word data, the CPU terminates accessing,

4.0dd word write to an 8-bit device through bus SDO~7

(1) At the even number byte write cycle (first cycle), data on bus
LDO~7 are sent through SD0~7 to write.

(2) At the odd number byte write cycle (second cycle), data on bus

XD8~15 are sent to SDO~7 via the high gate and swap gate to
write.

——— 1sl1Byte

—~—-— 2nd18yte

R

15|
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Figure 2-10. Word read operation fof ex_té‘fﬁal 8 bit devices
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Table 2-5, Bus buffer control
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—

— 7~ ~ByteBus—Eytle—

BIR24E—

I-{3
“LUWLIrAT

&

ATl
=

@

———————Remarks

CPU

Even Memory Read
Qdd Memeory Read
Even Memary Write
0dd Memory Write

—

Memory on the main PWB

Even 1/0 Read
Odd 170 Read
Even |/0C Write
Odd 1/0 Write

8~hit 170 on the main PWB

Even Memory Read
0dd Memory Read
Even Memory Write
0dd Memory Write

§—bit memory on the option
slot

DMA

Even Memory Read (IOW)
0Odd Memory Read (IOW)
Even Memory Write (IOR)
Odd Memory Write (IOR)

170 to/from memory on the
mairn PWB

Even Memory Read {IOW)
0dd Memory Read (ICW)
Even Memory Write (IOR)
Odd Memory Write (IOR}

t/0 to/from 8—bit memory
on the option slot

MASTER|

Even Memory Read
0dd Memory Read
Even Memory Write
Odd Memory Write

Memary on the main PWB

Even |70 Read
Odd !/0 Read
Even |70 Write
Even |/0 Write

IrIr|Tr-rxTxxrrjTrrTr-rT T TXTITTr-rT—~|T~TT|T~TT
rTIr-r X I - X T - I IIIX—rT-- XTI

I:i:'.'l‘.‘IIIIIr“Ir"IIIIII—Il—IIIIIIIIIE
E

- - TXTr - I IIXT X~ r|XI I~ IIr——-]IZIXc—r—|xT=Xxr—

8—bit |70 on the main PWB
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2-2-7. Memory

As a standard configuration, 16.chips of 256K-bitx.1-DRAMs and.4 -

chips of 64Kx4-DRAMsare |mplemented to constitute the memory
size of 640KB. As there is'a spade”of 'installing‘ extra 8 chlps of
256K-bitx 4 DRAMs as an option, Itis possible to expand te 1,664KB.
Two chips of 32KB ROMs are on the board.

2-2-7-1. Memory address decoder
The SC4751 is employed to decode memary address. Address is

created from address A16 to A23, A0, BHE, jumper S5, and
REFRESH |nternally gerierated i |n the SC4751 Refer to Table 26 °

for the SC4751r butput signals:. -

ROMCS
ROMCS is an output for address OF0000H to OFFFFFH and
FFOO00H to' FFFFFFH, regardliess. of the switch S5 position.

CASL

1. Jumper 85 at *1-2* _ _
CASL is an output when_data of an even address side is accéssed
for address 000000H to-09FFFFH-and “100000H to 1FFFFFH:

2. Jumper S5 at “2-3"

CASL is an output when data of an even address side is accessed
for address 000000H to 07FFFFH and 100000H to 1FFFFFH.

Table 2-6. SC4751 address assignment

WL Jumper 85 at-*1= 2“

2. Jurnper S5 at “2-3"
CASH is an output when data of an. odd address S|de is accessed
for address 000000H to OTFEFFH -and ‘100000H to 1FFFFFH.

HASO
0 is an output for address
7000000"H to 7FFEFFH.. . ; ‘

HAS1 L
1 Jumper 85 at "1-2%

EY A LS L Rt
YRR i

2 Jumper Ss at "2-3

RAS1 |s not an outp_,tllt_

HAS1 |s an output for address BSOOOOH to OQFFFFH

RASZ e

Regardiess df jumper 85 ﬁasmon FIASS i5 an output for address
100000H to 17FFFFH Gd N

i N A R R

HAS3
Flegardless of Jumper 85 FIASZ ig an output for address 180000H
to 1FFFFFH

NOTE: When REFRESH is at a low, RAS1, RAS2, RAS3, and
RAS4 are issued. ‘

Qutput ... 3

. Input . 0K
BHE | A0 | A23 | A22 | az1 T Az0 | a19 | a18 | A17 | A16 | S5 | REFRESH|CASL|CASH[RASD|RASI[RASZ|RAS3 |ROMCS|

x % X x X X X X ] % x i} 0 ] 1 1 1 1 0 REFRESH
0 ] 0 0 0 0 0 x % x x 1 1 1 1 0 0 0 0 | GODO0GH~O7FFFFH word
] ] B 0 0 0 1 0 0 x 0 1 1 1 0 1 b 0 0 | 030000H~03FFFFH word
x % ] 0 0 0 1 0 0 x ] 1 0 b} 0 0 0 0 0 | 080000H~QSFFFFH any
% X 0 ] 0 0 1 1 1 1 X 1 0 0 ] 0 0 0 1 | OFO040H~DFFFFFH any
0 0 0 0 0 1 0 x x x x 1 1 1 0 0 0 1 0 | 100006H~I7FFFFH word
0 0 0 0 0 1 i x x x % I 1 I 0 0 1 ¢ 0 | 130004H~ IFEFFEH word
x x 1 1 1 [ 1 1 1 1 x 1 0 b (] 0 0 0 1 | FF0000H ~FFFFFEH any
] i 0 ) ] 0 0 % X x x 1 0 1 1 0 0 0 0 [ 00090H~D?FFFEH cdd
0 I 0 0 ] ] [ 0 0 x D 1 ¢ 1 0 ] 0 0 17 0 | 080000H~09FFFFH odd
0 1 0 0 0 1 0 x x x x ] 0 1 0 0 0 1 0| 190009H~17FFFFH odd
0 1 0 0 0 1 1 x X x x ] 0 1 0 0 1 0 0 [ 180000H~TFFFFFH odd
1 0 ] 0 0 0 0 x x x x | 1 0 1 0 0 D 0 | 000000H~B7FFEFH even
i 0 0 i ¢ ] 1 ¢ 0 x 0 1 1 0 0 1 0 0 0 | 080000H~Q9FFFFH even
1 0 0 0 0 I 0 x X x x 1 1 0 0 b 0 1 0 | 100000H~(TFFFFH even
1 0 b 0 0 1 1 x x % x | 1 0 ] 0 1 0 0 [ 180000H~IFFFFFH even

2-12

NOTE-1: The above table applies to memory read and write.

NOTE-2: The jumper S5 is “1" for “1-2" and 0 for "2-3".



option RAM area. Each group is selected by CASL, CASH, RAS0,
RAS1, RAS2Z, and RAS3 sent from the SC4751.
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2-2-7-2. RAM addressing (Figures 2-12 and 2-13) >
Two chips of 256K-hit (32x8-bit) ROMs are mounted on the main B
~ beardas A BIOSROM. - - e e e e r. P EEH,
Fig.2-12 below shows the block diagram and Fig.2-13 the timing — > —
] RA
chart. §I El 000001H-D7FFFH
2rzses . oLy l7 |—d we STANDARD (OB}
I san [ X007 ® Lol
et ) ot DLYzZ
7 o |owa i | —a?: 53000CH DEFFFEH
of ‘ e DLY4 bW
SCATEY _c_l:___‘ 1 a = STANDARD [EVEN}
5A1-15] st KOB-15] RASO _D__—l HTS-
po— o A = e T
:::’: —_ 'gz nass —I_:) - STANDARD(ODDS
WI‘E ) SC4751 e -
: CAS 1D0OAOH- $TFFFER
WERD '_:': ‘;: OPTION {EVEN)
o 11 ¥
Figure 2-12 * T w5
m&:‘} ~q TF5 DO0ATH-1TFFFEH
Wil Cyele atdad py Resdy Ganiral Ciewl —C WE
TS5 | T ‘ TC I TS5 | ALE >r— ——g OE OFTIDNIGDD)
: HLDA >———d
PROCLK RAS
—q ok 18000H-1FFFFEH
Fom :( X _j:: “GETION(EVEN)
ROMCS JE— J S—— ::‘ pum— o As
TG L mio >——-, —dch 18000H- IFFFFEH
F—
‘_G:: *OPTION{CDO}
ROWOE 1 I p—— Lt :>
-
KoO15 S A3 Bno-d
J D
Figure 2-13. Timing chart of ROM addressing
2-2-7-3. RAM addressing ) Figure 2-14, RAM addressing
As a standard configuration, 20 chips of DRAMs (16 chips of
256K-bitx1 DRAMs and 4 chips of 84K-bitx 4 DRAMS) are mounted Vit Gycln acod by Feady Gonvol Clrcil
on the main board, and, it is possible as an option 0 implement B | T, \ w | . | ™
chips of 1M-bit DRAMs (256K-bitx4 DRAMS). FoiK
Fig.2-14 below shows the block diagram and Fig.2-15 the timing om X .
chart. —
The RAM areas are divided into eight groups. ME
(D 000000H through 07FFFEH having even addresses WEWTEAD L I
(& 000001H through 07FFFFH having odd addresses _ [ 5 .
@ 0BO00DH through 08FFFEH having even addresses Rawfss L I —
@ 080001H through 09FFFFH having odd addresses eniTE pe— s —|
® 100000H through 17FFFEH having even addresses L
(® 100001H through 17FFFFH having odd addressses . _h,_x_,__jfij( P
(@ 180000H through 1FFFFEH having even addresses
180001H through 1FFFFFH having odd addresses oATAGUT S ————
(@ to @ are the standard configuration RAM area and @) to (8) are DATAN — VRITE DATA  —

Figure 2-15. Timing chart of RAM addressing

2-2-7-4. D-r%\M Refreshment (Figures 2-16 and
2-

Refreshment for D-RAM chips is performed by the refresh address
counter and the hold control logic inside the GA1. D-RAM
refreshment starts on a clock signal sent every 15 microseconds
from the OUT1 terminal of the PIT. After the OUT1 terminal becomes
HIGH, the GA1 sends the CPUHRQ signal to the CPU at the second
falling edge of the DMACLK signal.

When the CPU receives the CPUHRQ (D-RAM refresh request)
signal, it returns the CPUHLDA signal to the GA1 at the next CPU
cycle, and then repeats the hold cycle. At this time, the REFRESH
signal become LOW, and the GA1 makes the simulative memory
read signal MEMR LOW for refreshment. Then the GA1 outputs a
refresh address to the SAD through SA7 address bus, after it counts
up the refresh address counter inside it. Therefore, it requires 256
X 0.015 3.84 milliseconds to count up 256 row addresses



(253;_5—b|t D-RAMSs); 1.92 milliseconds to count up 128tow-addresses

! {64K-bit D-RAMs}). Figure 216 shows D-RAM refreshment and
Flgure 2—17 shows: the D- HAM refreshmentitrmmg chartl J

ADDRESS
../ . BECODE
== | LOGIC, __ |

REFRESH | p——
ADDRESS|_ . GH
COUNTER

ot T R N ™ d _)—L'ﬂ—m-a- te SC7451
A e | o | — .
ere - ; . CSCATC ICSNﬁx FS&U%
FFC r - .
PO o r - — 80257 NPX SRR en
T T —— S MONO
CPUHLDA - - B T — u I ADAPTI_EH B

: — —_— A3, DS, RW.
ACORESS ; T ;
COUTERCLK * HEZ - HI-Z
TSR I —
SAD-5AT g

Figure 2;17,.:._I|; ming chart of D-RAM. refreshment
|

2-2-8. 1/O Address Decoding Circuit (Figure 2-18)

This cireuit is included in the SC4752 as shown in Figure 2-18. The PP Flgure 2_13 ’Address decoder block
rele.of this circuit-is o output the chip select signals to each related . Gl
circuit accord:ng 16 1he atidress signals XA0 through XA9. However, Table 2-7 Dip SW|tch S4
an enable/disable- status and channel select status of the following e _ . e e
interface circuit is selected by DIP swnches 5441 through B4-5 as No. | R 'b'NM U7 ToFF
shown table 7. ' | mtemal FDE ok gpeapre | st i
Address SB|ECT T EENE B T .
* Floppy didk-drive interface eircuit Intern = i
* Printer interface circuit 2
* Serial intertacs - Enable;#Disable™
_ 3 Internal UAART 5
The AEN.signal, obtained by ANDing the HLDA and MASTER Address Selégt
" signals; indicates-that the CPU is gxetuting hold eycles. This signal Internal Parallaf Port
is emitted on these conditions: DMA operation, refreshment for 4 Enable /Dlsable ]
D-RAMSs, arid accessing of the resources on the main PWB by an Internal Paralel Port
externg). microprocessor. When the AEN signal becomes HIGH, the L3 Address Select, L
/0 decoding cireuit-is deactivated. Table 2-8 shows the relationship r—— . o
 betwsen, the, D address, and the, chip-seledt signal, T Table 56, 10 ‘aderess and, chip select signal 1.
Signal Name Address R/W Device
58042 60, 64 R/W |Keyboard Interface
AS 70 W |RTC Address Strobe
CMSSEL 70 w |C—MOS RAM SELECT
DS H R RTC/C—MOS RAM Read
RIW n W IRTC/MRS RAM Write
CSNPX F8—-FF R/M 80287 NPX
CSCRTC 3BO—3BF | R/W [Monochrome Adaptor
(MONC=LOW)
3DO-3DF | R/W 1Color Graphic Adaptor
{CGA=LOW)
o581 R/W |This signal LOW indicates CPU or
Wil . MASTER Device accesses the
DEREES RN HE RIS device in the SC4752,

2-1a



2-2-9. Ready Control Circuit (Figure 2-19, 2-20 and ==
2-21)
~— This tircuit-is inciuded in-3C4751, -and-controlsthe—+iming-of<the
READY signal to be sent fo the CPU. The READY signal is used
to have the CPU continue the bus cycles until an actually accessing
I/O device or memory becomes ready to be written/read data.
When the READY signal is HIGH, the CPU senses that the 1/O
device or memory is not ready to be accessed, and it repeats the
TC cycles. When the READY signal becomes LOW, the CPU
terminates its bus cycle. The READY signal is synthesized from the ] .
SRDY, SRDYEN, ARDY and ARDYEN signals at the internal circuit ' o
T

BEEE —t

ERGTYCE

oy

e LOG!

of the CG. The SRDY (Synchronous READY) signal is sampled by
the CG at a faling edge of the phase 1 clock of the TC cycle,
provided that the SRDYEN signal is LOW. The ARDY (Asynchronous
AEADY) signal is sampled at the beginning of each TC cycle,
provided that the ARDYEN signal is LOW. o

In this computer, the SRDY signal is connected to the OWS (Zero
Wait Cycle) signal sent from the /O device on the option slot, if the
10 device does not require a wait cycle. Therefore, if the DWS signal
is LOW, the CPU does not insert wait cycles.

The ARDY signal is controlied directly by the IOGHRDY signal sent

|———+pranpr
ex

BCamt

Figure 2-19. Ready control circuit

from the memory or IO device on the option slot. In cenjunction | Ts U Te | To | Ts
with the ENDCYCLE signal, the ARDY signal controls the TC eycle
{wait cycle) when the CPU performs the following operation: PROCLK
SYS CLK I ' L L ! L
IOR/OW
plock BMHz/8MHz |  8.5MHz RD/WR ' '
operation 5C4751.Q1 — L
8hit 170 dwait ¥ Swait DR c.onvers. TNPCYOLE L l
16bit 1./0 1wait wait scarstARY —————— |
Bhit Memory dwait ¥ Swait BEADY ———— |
16bit Memory Twait Twait ) -
{0 - IFFFFF) Figure 2-20. Timing chart of word access
16bit Memory Twailt 2wait
(200000 — FFFFFF) svsok— W LT LS L LI L L L
BIOS - ROM Twait 1wait L &2 3 S 84
16bit Memory ODMACLK | | ! 1 [
(80000 —9FFFF) Twait 2wait XIOR |_
(100000~ 1FFFFF) (IOF/DMAMEMR)
FFC-Q l
The ARDYEN signal is used to concatenate even and odd addresses FFCQ
when the CPU performs a word access to an 8-bit memory or 110 l—-—————l
device. (Refer to Section 2-2-6-3). Therefore, when the data FFD-Q
conversion operation is performed, additional waits are inserted to l-——‘
' DMARDY

the wait cycles listed above.

Figure 2-19 shows the ready control circuit. The IOCS16 signal shown
in the figure is sent from the option slot to the SC4751, and becomes
LOW when the /O device is a 16-bit device. In other words, when
this signal is LOW, the ENDCYCLE signal becomes LOW after one
wait cycle passes, resets the flip-flop A in the GA1, and makes the
ARDY signal LOW.

The FSYS16 is an ORed signal of the MEMCS16 signal sent from
the option slot and the chip select signal sent from the ROM and
RAM decode logic in SC4751. When the FSYS186 signal is HIGH,
it indicates that addressed memory is 16-bit. The RAS signal is
obtained by NORing the MEMR and MEMW signals. The RES/OWS
signal is available by NORing the OWS signal from the option slot
and RESET signal from the CG.

The ready control circuit also inserts a walt cycle to the DMAC when
in the DMA operation, using the DMARDY signal at the flip-flop C
and D in the SC4751 Figure 2-19 shows the timing chart of a word
access to the 16-bit memory or /O device, and Figure 2-21 shows
the timing chart of the DMARDY signal in DMA operation.

2-18
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Figure 2-21. Timing chart of DMARDY signal

2-2-10. DMA (Figure 2-22 and 2-23)

Two DMACs are utilized to provide fast, efficient transfer of data
from the /O devices to memory, or vice versa, without intervention
by the CPU. (The CPU is held in the hold cycle while the DMA
operation is performed.}) The DMACs are linked in a master/slave
relationship, with the master and the slave, by connecting the hold
request (HRQ) terminal of the slave DMAC with the service request
input (DREQ4) terminal of the master DMAC, and the hold
acknowledge input (HLDA) terminal of the slave with the DMA
acknowledge (DACK4) terminal of the master DMAC. (See Figure
2-22). The master DMAC controls DMA channels 4 through 7, and
the slave DMAC controls DMA channels 0 through 3. Channel 4 is
used to connect the slave DMAC in cascade. The master DMAC is
used to perform a word-by-word data transfer, and the siave DMAC
is related to a byte-by-byte data transfer.

Table 2- lists the DMA channel assignments.



D500 ———

Table 2-9. DMAC channel assugnments

Channel b ,...C,qnne;_tlon, P
-Slave-+0"| ‘Option slot i
T [ Opfion slot _ 3
B ‘2| FDE-or option slot
"3 |-Option siat R R
Master 4 | Cascade for slave 8
. 5 | Option slot o
., 8| Option slet '
.. 7 | Option slot.
o ) S
R 20
MASTER 3 : < -
- -—Do——b BHE
mos}ncs BRA P
DACK 4AEN
Fetin bl vass
S hicdkiRa
B _SLavE,
T o
——L T _f '"' I - ez
T RN | DGk AEET—,E‘” Ao T |eeunrg |-
HRQ D Q b
1O DEVICE oRQ HOLD
- ARBITRATION o
T ; oA ™ Loe CRUHLDA
i BAR | owagik - - ! LOGIC
ol T e e .
- MASTER _ _ T
. L ! -
- - S -goursi— | T

_Figuqe,2-22. DMA operation |, .-

DMA operatron is performed by the DMAC after maklng the CPU
hold, using! tHe 'CPUHRQ signal. The sequehce for the DMAC
operatlon is descnbed below. {Refer to Figure 2-23.)
A DMAC service! request is supphed by /O devices by rising-the
correspondmg DB(_]__lnput to HIGH.

2.’ The DMAC determines the valldlty of the request. -and outputs
an active HIGH HRQ1 signal which is fatched " &t HOLD

_ ARBITATION LOGIg by the:DMACLK signal.

3. The latched signal LHRQ is_sent to_the $C4751 ar,ifd.‘jl.!gges

whether the D-HAeref;esh[ circuit in the SCA751 is active or

. Not. The refresh mrcmt  makes the CPU hold with the CPUHHQ

signal. }

4. When the CPU receives the CPUHRAQ signal, it enters. in.the
hoid state dﬂer a current bué cycle is completed. Then the GPU
makes the impedance of the control lines and bus lines high,
and returns 'the GRUHEDA: Signal: to'thé \SC4751.:

5. The 8C4751 judges whether the CPUHLDA Signal sent from the

CPU is a holdv acknowledge‘ sngnal Jfer the mt i

5B *Wherithe HLDAT' it s Hit
bl blig vand oltputs HIGH Ieve'I"AEN--s@'n"
fix E3u address n: the bus Slncef the DMAC"

Eatur=1 N1

tthe “mermory

‘thig DMA"transfeF is & y‘te-by~" baSIS, BHE
! provaded ’Ehatthe SAO IS HIGH (odd address" n'the word-
¢ ie

:H(Fiefer to Flgurea2‘25 an’ thls pol" Y ]
. The DMAC outputs tﬁfa‘?'/-\C' “$ignai te e[ect‘the reque
device, Rty eyt AN -l sl
8. The DMAC activates the MRDC line to read data from memory

and load it into the VO device, or activates the MWTC line to

read data from the /0 device and load it into the memory address.
9. The end-of-process (EOF) signal is output at the completion of
the DMA cycle.
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22411, Prmfer Interface ‘d@nd. System

_CIrcmt (anure 2-24-and 2-25,))..‘ j"' :

a f
port “and printer’ control reg_rster"The prlnt data.registe w
... assigned. at the.l/C ‘378H

378k via,

D

PO b

ter.
printr. This porti is asmgned atthe /O’ address 379H or 279H‘(selected
by D]PSW S4~2)

R R TR

The prmter control ‘register stores ‘control codes to be sent to the
printer. This register is asmgned at the /O address, 37AH or 27AH
(selected by DIPSW S4—2) Bit 4 of this register. determmes whether
" theAGK Sighal from the prifter makes ehahle dr disable as the
CPU intefrupt 5|gnal When-this bit is HIGH, intefriiption is disabled,
The contents of this register. ¢an be read: by:the .GPU at the 11O

address Flgure 2.28 shows 'the nmlng chart, for printing.
B I i

System status port

address same as the printer port, See Table '10"f'ofbi‘t assigr’u‘nent
Two signal-lines are allocated to each bit, rid- alfefriately changes
(toggle) each time the address 379H/279H is read: 1t is possible to
know by interrogating the bit 7 which status is being checked.

To know the correct status, 379H/279H must be read first, then
T ATAH/20T A should-be accessed to check‘ the blt ? "o know whrch

status N l:|e|ng:;fchec:ketfll s




PC 7200
Table 2-11. /O address definition
SCa7ER
GhL P ——— R l;n Addrass. Bit. Arite Read
= 78278 0 Print deta 0(LSB) | Print deta I (LSB)
oo %oa-T [-hok 1
XD-7 —1
DFF 2
G5R 3
4
L] 5
KO0~7 —<' I— E
BUFFER 7 Print deta 7 (MBS) | rint deta 7 (MSB)
— = /O Address | Bit Write Read
5 +>e 378/273 0 - CLKSEL]  SGHEN
W 8 Ll I\MD 1 — CLKSEL?  SCHSEL
D -2 - 2 - MONO  DSPCLR
CKiCL i
. N o 3 - ERRORP
reseT Yoo v 4 - sLCTP
= AR sorseL 1 | 5 — PE
L 'ﬁ‘ —— | A | 8 — ACK
oo~ Y DSPCLA |
.o = 1 — BUSY
eor] B— - N 1/0 Address Bit Write Read
- : — . omazs | | TAI27A 0 578 STB
| \ P ‘o i AUTCFEED AUTOFEED
@‘ﬂ' 1 | o ! 2 INTTTALIZE INTTTALIZE
— tiam SLCT '
| |—°<‘/1 @ s : 3 SELECT SELECT
coPEr o ——m ! 4 ENABLE IRQ ENABLE IRQ
CSAD1 E. Fusy ; § - CGA E/L
3 mip— | T " TG
Yo A b ceee: o S 6 — FDSEL  CRT/ICD
A1 o 1ve CEPS2 7 _ 0 _I
OFT CSADD
o i
L LS153
o O
THPE2 K q
CL

Figure 2-24. Printer interface circuit and system port

BUSY :I

\ 4

ACKNLG
RS A
DATA \_\
| : \\
STROBE : !
q !
3

N — Approx. Sus

Approx. 7us

T ‘r T
N M——— 0.5us (MIN)
0.5us (MIN})
0.5us (MIN)

Figure 2-25. Timing chart for printing
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2-2-12. Seriarlitérface Ciréuit (Figure 2-26)

f—Theucon]pu_teHs -equipped -with- a-serial- rnterfacel—as— -‘st_andardr

2 -feature. 1/ addressesassrgned

P

L Standardig interfacer; 3F8H thrm!rgh 3FFH

i%ftheselnterfaces are-

2130 siab jeis l 4 3
or 2F8H through 2FFH |

| i o :

ows. -—J

\\n

caedi o ;,ju thit

T
1.8432MHz

[

L
4

pA1489A | D-sUB2SP

T

! The serral Interface

i | .
.-Figure 2-26. Serial interfacé circuit,

uit consists of transmrtter ,u,A1488 receivers -

"pAT489A and the UART (8250). The wmA1488 convert TTL

compatible signals sent from the UART to —~12V to +12V signals
conforming to the ElA standard, and output them via the RS-232
connector. The convert the EIA level reception signal to the TTL
level and send it to the UART. The functicnal configuration of the
UART is programmed by software via the data bus.

The UART performs a serial-to-parallel conversion of data characters
received from a peripheral device or a mode, and performs a
paralle-to-serial conversion of data characters received from the
CPU. The CPU can read the complete status of the JART any fime
during the functional operation. Status information includes the type
and congition of the transfer operations performed by the UART,
and provides error conditions (parity, overrun, framing, or break
interrupt).

The UART includes a programmable baud rate generator. Also the
UART has a complete modem control capability and a processor-
interrupt system that minimizes the computing time for handling the
communications link.

When the CPU assigns one of the addresses 3F8H through 3FFH
as an /O address, the LOW level CSSIOAA signal sent from the
/O address decoding circuit is emitted to the UART. The UART
then selects the internal register to be ZORC connected to the data
bus according to the state of the DLAB (Divisor Latch Access Bit).
The DLAB is bit 7 of the ling control register. Table 2-11 lists the
states of registers indicated at each I/O address, and Table 2-12
lists the bit assignment of each register.

~Table 2-12. Register status

i70 ! TXIOW[DLAB]
[Address 1!
T T -..Recerue Buffer regifer "

Fg ! ] L; iXx | Transrr‘rt hading register
- 3F8 ¥ * 0 TC|D is_'_yta_tih LB
. 3F9 ‘ - [ Divdor ten 58
f 3F9 ‘ ) Interrupt enqble register
[ 3FA ! - Interrupt rdeTtrﬁcatlon

! i : egrster

3FB | L. B ] H Line conirok-register
1 ; { L | Moden-1 cunrrul register
L iLinestatus register
‘ ] Mndprrj staius register

ol ¥

- | Address -
N T B
Interfapt '-;1 +- HH:Enable- TX hnldrnq regrster empty interrupt
enable oz H Errable receive line ‘status interrupt
register - 3 -H:Enable - modem— status rnterrupt
L 4=7 |Always LOW L
IFA 0 + |H:No rnterrupt pendrng L
Interrupt 1 Interrupt rdentrfrcatron bit 0
identification 2 | Interrupt |dent|f|catrorr bit 1 i
register 3-71 | Always LOW 0 o
3FB D Word tength Salgctbit 0
Line 1 Word Iength select bit 1
control ' Numeer of stop hrt
register ! v 3 EPaRtenablet T v 7
4 Even parity select
5 Stuck parrty
& [Set break
7 Drvrsnr latch access hrt (DLAB)
IFC NSRRI VPR | DS :_Datar te_rrnrnal -ready-{DTR) .
Moderm — 1 |Request'to send (RTS) -
control / 2 Qut 1 :
registar ~ B S e 1T
4 Loopback ‘
o 5-7 (A Always LOW ' :
3FD 0 |Data ready (DR).....
Line 1 1y Overrun- error (OR)
status Ci3 Patity error (PE)
reglster 3 rrdmihg Error (FE)
4l |Break rnterrupt (BI) o
"5 Fransmit holdlng regrster empty (THRE)
6 | TX Shift empty (TSRE)
7 Always LOW
IFE 0 Delta clear to send (DCTS)
Modem 1 Delta data set ready {DDSR)
status 2 Trailing edge ring indicator {TERi)
register 3 Delta data carrier detect (DDCD}
4 |Clear to send {CTS)
5 Data set ready (DSR)
§ Ring indicator (RI}
7 Delta carrier detect (DCD)
18




2-2-13. Timjr and Speaker Driver Circuit (Figure
2-27

" "Figure 2-27 shows the limer and buzzer dfiver GIrcUl, THIS Crealt—— — ~ NoUDMy toss the RTC(148818) avt as-avealtime-clock; but-it-has———

has the following functional features:

becomes active.
* Determings the frequency of a signal to be sent to the buzzer.
(Counter 2)

These operations are based on 1.19 MHz of clock signal which is
obtained by dividing 14.31818 MHz signal into 12 at SC4752. The
PIT has three 16-bit counters. The QUTO signal sends an interruption
request 1oi the CPU via PIC when the predetermined timer counting
has been completed. The OUT1 terminal is not used by the system.
The OUT2 signali and audio frequency signal to the speaker
according toi the requirements of the software. This signal is
NANDed with the signal sent from the PORTB, and then drives
transistor Q2 to sound the buzzer.

Command signals related to the speaker are output by writing data
to the latch assigned at the I/O address 61H, called PORTB.
Similarly, these states can be read from the buffer assigned at the
IO address 61H. Table 2-14 lists data loading and reading for each

counter.
Table 2-14. Counter assignments
/0
Address Al Ad RD— | WR-1D
0040 L L L H Read counter No,D
0040 L L H L lLoad counter No.0
0041 L H L H Read counter No. 1
(IE]] L H H L Load counter No,1
0042 H L L H Read counter No.2
0042 H L H L Load counter Ng.2
0043 H H L H No—operation (3 —state)
0043 H H H L Write control word
1431818
MHz OSC

504752
x?o é ; n,c puTol—
1 ouT1 ——=PTOUT1
o7 b7 ouTe . "™ Nol useg
CERT——— ——|T8 15K
WAC——— —*RD WA
W ——| | —WE 1.6K
KAQ———— |[—=AD
XAl — A1 PIT
REpresH
IRD
XDo 5 al
a1 | jor
oL
CiK CL
o d
REBET
XDd
XD1i
XD5
C5FER —-T

MSPO
(from INTEANAL MODEM)
Figure 2-27. Timer & speaker driver circuit

I
PC—T7200

2-2-14. Real Time Clock and C-MOS RAM Circuit
(Figure 2-28)

a 64-hyte RAM backed up by the battery. The CPU can access the
RTC only when the POWER GCOD signal sent from the power
supply unit is HIGH. Normally, a HIGH level POWER GOOD signal
means that the system unit is turned on.

When the CPU writes/reads data toffrom the RTC, it first assigns
an internal address of the RTC to be writlen/read data at the 11O
address 70M, then transfers data via the IO address 71H. When
the CPU sends a write command to the /O address 70H, a short
HIGH level pulse is sent to the AS (Address Strobe) terminals of
the RTC. The AS terminal is used fo laich contents of ADD-AD7
into the address latch of the RTC.

Then the CPU sends a read/write command 1o the /O address 71H,
the HIGH/LOW level R/W signal according to the readfwrite
command and LOW/HIGH level DS signal are output from the
address decoding circuit, in the SC4752. At this time, the RTC puts
the data of its RAM addressed by the /O address 70H to/from the
data bus.

CLK16M

OWE &,
o\ | (
CMSSEL /]

|

Accessing C-MOS RAM

Accessing RTC
Figure 2-28. Timing chart of RTC & C-MOS RAM access

5CA752

T8

From
564751

Fram 5A
ADDRESS
LATCH 8

POWER GOOC

Figure 2-29. RTC & C-MOS RAM circuit

Fourteen bytes of the 64-byte RAM in the RTC are used for real-time
clock function. Figure 2-9 shows the RTC circuit, and Table 2-15
shows the memory map of the RTC.
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cAddress;

Cedoty il

,Mx 22athhs DM o

atus register;

2:2-15; FDD Initerface Circuit (Figure2-30) .57-2-2
The FDD interface circuit supports up to two floppy:disk drives.
iFiglre2-321is d-block  diagrami of thisscitbuiti An-FDC EPD765AC
(manufactured by NEC) is the: heartf this:circdityidnd itinterfaces
between the floppy disk drive units and the CPU.

“Fhe! domputer:was:designed.sd:thatitrcamn readrdata fromthesFDD
at three different transier rates, three of them-250:Kbps;:300Kbps
-and:600rKbpsiVFOs. ~sare includeéd inxthe oné-chip:LSHMB4107.
The DIR (Digital Input Register) was originally an 8hityead-only
register; however, since bits 0 through 6 of it are used to control
~hard: diskrdrives; - onl;o biti’ 7 |s.used for:FDDs. Thei.DOR (Digital
“Qufput F{egiater i Ayee ves andcontrol
thigr FDE SHEEE JI«,JI‘ I!L

'and%cl'oclﬁigenarahonn eircuits -asoothar: mterface clrc,uatsJ The DCFI,
1a"2'-bitﬁwrite crily‘ ’re'gister‘ sei‘ects tha‘ clcck frequency cff tig FCEK

*Diagnostic status byte
) _*Shutdown_ status byte -
Sl Dlsk drn)e type byte\ drwes A and B l N

Reserved B
|-Hard.disk type byte—drives C. and D*
13 .|-Reserved. .
14 -- Equipment byte
1§ - - —— - — low-base memory-byte
16— - s e ~High‘i base-memory -byte  —
17 . Low expansion memaory byte
18 k - | High 'expansion" mermory byte
i9—-2D Reserved .
2E-2F 2—byte C MOS checksum
30 kLow expansion memory byte .
31 .o w4 e %High sexpansion imemary. byte
32 %¥Date century byte
33 - *kInformation flags(set during power an)
34— 3F ) Reserve

J-Sr

(@ Similar as the RTGC, the GMOS F|AM rs battery backed up and’
can be’ accessed only when' POWERGOOD is at a high.
CMOS RAM is accessed in the same fmanner-as RTC RAM.
The addresses assigned to CMOS-RAM are 40h to 7Fh.

(@ Six bits A0 through A5-of, the CMOS RAM address lines are
connected to- MA3~8 of the SC4751. In MA3~8 are latched
XD0~5 when the /O addréss 70H was written, and sent out. In
AB~A10 are connected with signais SA10~14 in which latched
the addresg from"the CPU
The signal CMSSEL turns high with a “0“ state of XD6 when
the address 7OH s wiitten.and turas low- when, XDG is "1", The
CMOS FIAM IS enabled tc read and wrlte when CMSSEL JS at

Backed Up C-MOS RAM |nformat|on

Address | Description

40 Reserved

41 Cursortype

42 Backlight timeout
43-44 Setting sertal port

45 Logical device

46 Internal S10*

47 Printer interface

48 Printer style

49 Printer mode

4A Internal modem parameter
4B Internal modem setup
4C-4F | Reserved

50-63 Printer setup code
64-7E Reserved
7F CMOS check sum

2+ 20

Flgure 2-30. Block diagrdm of FDD intefface = "

i
2-2-15-1. FDC e

The FDC employs the pPD765AC device in the SC4752LSI Usmg
a data busthe-EDC iransfers status and data corresponding to the
command sent fromi-they CPU. To detect the selection by-the: CPU
the chip select 5|gnal and AO signals are used. |

The FDC has two lmportant reglsters a Statug register and a data
register. The status reglster storee thestatus lnfcrrnatlon of the FDC
and floppy disk drlves The status. register s’ assugned by the YO
address 3F4H or 374H and thé data register rs‘3F5H or 375H Table
2-17 lists the FD.interface 5|gnals ‘

FD interface

CLK24M 24MHz lnput

- j'«"

CLK1 GM : 1 ﬁMHz input.

ENDIR  -iPort deccde sagna[ to read drive status, achve lcw
[
| ;

, D,S=1 . Dirivert select aclwe hlgh
D'Sé ) - Dnve—2 selecr actlve hlgh | ‘..J
MOTEN " Drive unlt motor enable actlve hlgh S 7‘““
HSA1 Headfselect, slde-T wher h[gh : =

STEP Head stepping signal, active high.
DIR Seek direction signal.

WRTDATA Data write to disk.

Bnwy avine sinoas ol v o




" TINDEX T Ihdex pulse TRput tronT driveactive-low:

WRTEN  Write enable, active high.

WHRTPROT Write protect indication, active low,
TRKG Head track O signal, active low.
'RDDATA Read signal from VFO.

WINDOW Read data window signal from VFO.
MFM MFM/FM discriminating signal {MFM: low).

MINID/STD Mini floppy disk/standard floppy disk select output
{standard floppy disk: low).

DA Output to indicate the MB4107 external VFO data field.
VFOCLK  Clock output to external VFO MB4107.
FDSEL Internal FDC address select input.

03F2H~03F7H: low

0372H~0377H: high

CLK18M  18MHz input.

CHGFLT VFO external resistor select signal. Low in the 2DD/2HD

mode.

TABLE 2-17. FD INTERFACE SIGNALS
2-2-15-2. DOR
This register selects drive A or B, controls the drive motors, reset
FDC and defines whether to permit an interruption of the FDC or
DMA request or not.
The DOR consists of 16-bit flip-flop cireuits. Description for each bit
are listed in Table 2-18.

Table 2-18. DOR bit descriptions

170 Bit Description
Address
IFz ] This bit selects the disk drive,

LOW: drive A (drivel)

HIGH: drive B {drive?)

1 Low level of this bit enables the drive select signal.
2 FDC is reset when this bit is LOW.

3 HIGH level of this bit allews FDC interrupt and
DMA request,

4 HIGH level of this bit enables the drive motor and
the drive A can be selected.

5 HIGH level of this bit enables the drive motor and

the drive B can be selected.

Data transfer between FDD and memory is executed by the DMAC
and FDC. The FDC sends the DREQ signal to DMAC when data
transfer to/from the FDD becomes enable. This signal delays four
2MHz clocks (2 ms} for adjustment of DREQ timing. After the delay
the signal is sent to the DMAC DREQ2 line.

After passing through the tristate gate, control is done by the bit 3
of the FDD control register.

When the DMAC receives a DMA request from the FDC, it places
the CPU in hold state, and then sends the DACK2 signal to the
FDC after it is ANDed with bit 3 of the FDD control register # hegin
data transfers.

When the byte-by-byte base data fransfer is completed, the FDC
sends an interruption signal via the IRQB terminal of the PIC. In this
case, if bit 3 of this register is LOW, the DMA request and interruption
are disabled.

PC—17200

2-2-15-3. DIR

The DIR was used as an 8-bit read-only register assigned at the
address o ; FoOWBver, 7 & 1t&™ar

hard disk drives in actual use. The CHANGE signai selects this

CNG signal. This bit is active unless a disk is present and a step

pulse is received when the drive is selected.

2-2-15-4. DCR

This write-only register is assigned at the /O address 3F7H, and it
selects the VFO, and sets the condition of the FCLK and WCLK
signals. Table 2-19 lists the bit assignment of this register.

Table 2-19. DCR bit assignment

R Transfer FDC Wiite Applicable | Applicable
Rate Clock Clock Drive Medium
L L 500 Kbps AMHz 1MHz 2HD HD
L H | 300 Kbps | 4.8MHz | 0.EMHz ZHD n
H L 250 Kbps iMHz 0, BMHz ) 0
H H | 250 Kbps {MH: 0. 5MHz 0 Hy]

Because the data concerning the disk drive type is stored in the
RAM of the RTC, the CPU reads the data before it accesses FDDs.
Then the CPU writes the data to the DCR to select the VFO and
to set the LOWDEN, WCLK, VFOCLK and FCLK signais. A 2HD
FDD can also read a 2D medium.

2-2-15-5. Clock Generator Circuit

This circuit is included in the SC4752, and generates the signals
listed below.

FCLK

A clock signal for the FDC. It is switched to one of 8 MHz, 4.8 MHz
and 4 MHz by the DCR.

WCLK

The FDC synchronizes write data with clock signal WCLK. The
frequency of the WCLK signal can also be switched to one of 1
MHz, 0.6 MHz and 0.5 MHz by the DCR.

2-2-15-6. Data Separation Circuit

Using the VFO, this circuit generales the window signal to separate
data bits and clock bits from the raw data read from the FDD. VFO
used in 500Kbps, 300bps and 250Kbps transfer rates are included
in the one-chip LS| (MB4107) respectively. Table 2-20 listes the
assignment of the VFO.

Table 2-20. VFO assignment

! Transfer Bit! of Bit0 of
FOD Medium Rate CLK WCLK BCk DCR
HD HD 500 Kbps 3MHz IMHz L L
ZHD D 30 Kbps | 4.8MHz 0, 6MHz L H
L D 250 Kbps 4MHz 0.5MHz H %

2-2-15-7. Pre-compensation Circuit

This circuit is included in the SC4752, and advances or delays write
data sent from the FDC to the FDD according to the write data
pattern. The FDC changes the ‘status of the PSO and P31 sighals
in response to the pattern of the write data sent from the CPU.
Figure 2-31 shows the timing chart of this circuit.

Table 2-21. Write data pattern

PS1 PS0 Write Pattern
L L Normal
L H Late 0001 or 110

L Early 1000 or 011

Cls i
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and the' CPU The 8&42 reoelves serlal ke'y“ scan codesiconsrstmg
of an 8- blt key code and a 1-b|t panty sent from the keyboard It

to the GCPU. lThe 8042 also: recewes commands from the CPU, Iand

sends Gommands o 1He keyboard after interpreting ther. Figure 0. 95" ‘n harfmf)dafa tral;lsmlsston

ol

~=In addmon to the functlons descrrbed above Jthe keyboard mterfa"ce

2-2-17. Display circuit

General guont SHMET MO
performs the fOHOng operatlons i The display cm:un consists of three LS!l, CG-ROM, V- RAM and
ISOMGUTETLE. 1 i it waiRie o1 iisls 171 AT
* P16 (input) It has three mterfaces CRT (720x350) and LCD- (640x200) and
Detects the type of aldlsplay agdapter readlng" he stattis’ of smtch supports five display:modes. as-balow.
03000 ot mnis bR STVRYY apom hehln o b
e ‘ e b it vy >MIM: Monachrome Text-Mode ., . .
* P17 (input} ... INH i coa lQQMD Col r Graphic. Text. Moc‘t!e
. 0 Reads. the status: ofctheskeylock fiomSC4752-LSk:|f the: key\is -
locked, this terminal is LOW. If it is LOW, thes keyboard interface ot . DisPRY. Mode | ., Display, capaci
cancels data from the keyboard. 1 MTM(text) 80 x 25 .characters . .
e 2 CGM(text), | .., -... 80x25 characters
*: P24 (output):-....,OPT BUF FULL .. 3 CGM(text) | " 40x 35 characters
. A-one-byte data.sentfrom the:kybeard makes thlstermlnal active, 4 CGM{graphic) - | 640 x 200 dets |
md'lcat.sng that the output buffer.in ther Keybioard: ingrface is- f'uII 5 CGM( graphlc} /%200 dets . - s
This signal is sent to the IRQ1 terminal of the PIC, requesting - o
that the GPU reads_ these data. S
T 3 SRy Speclflcatlons o

1..CGM (CRT, .L.CD), \MTM; (LCD)

bue |s,forcech to- LOW - i * Displays 80%25 or 405257 cHatdctais dm ore’ screen
* P20 (output), s RC~»:i S : i " *:gx 8 pixels fdr Gne-character bax ~ i 1L
When the CPU requires a change in |ts"operatton mode from * 7x7 pixels for one character :
protect mode to real mode lt sends certain commands to make o th character atmbuteﬂ N
the terminal HIGH' The R S|gnal is 8 o the SC4751 and the e
", CPY RESET signal is generated FiRaily,. the CPU}'s\”reset_and i * Video stgna[ 14, 31s1ami-|z l‘naxtmum
thus returneto the feal modei-> ., | T o ‘V-sync signd!: 8¢ o

o* P23 (output) A KEYINP

~and. KDATA lines.. Before the 8042 sends data It a!ways makes the
. KCLK I|ne HIGH and KDATA line LOW The keyboard CPU always

. 7%9,pixels for one_characier
"*’Cali drive an 18kHz—monochrome display momtor, ‘ '
* Video slgnal: 16.257MHz maximum )

V-sync. S|gnal 1729:
- i af 4

and a stop bit to the keyboarcl nchronlzed wnh the KCLK elgnal
sent from the Keytibard: | 5P Hid/ 3 iia

i Figure 2-39-shows a block‘d|agram of this ¢ircuit, and Flgure 2s 40
shows-the timing chart in datd transmtssmm -
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video l
GBI ] ———ai| e @—K Df-ﬂ'
s Heel Hoise | Hrpy
[T m
[ ] [ L
H-8YNG | - 7l
= q e
CRTAER Coniote |
Video ==
RGE | = |
Vs Ver Vpise Ve Bl T
J—'l j—l Figure 2-34. Block diagram of display circuit
e | W I 2-2-17-1. Internal Registers of the MN1288
~ -1 (Table 2-21)
There are nineteen registers in the MN1288. They are used to define
HD | HS | HBP JHDISP HFP ) VD | VS | VBP VDISP) VFP parameters for the CRT monitor. The Index register which is one
CGM B4 | 4 | B 4 [ 7 o|es) 2 |2 |15 of those registers, is used for a pointer to the other 18 registers. It
BxBTEXTY| ps | as | oS | w5 | ws [ ms [ ms | ms [ ms | ms is assigned by the CPU at the /O address 3B4H for the monochrome
MTH 54 9 D | 45 0| 2o 1 0 18 0 board or 3D4H for the color board.
as | ps | ous | ps | ps | me | mes | ms | ms| ms The Index register must be first loaded with the necessary register
N can tnurgberl. an:j:l th?: thelDr::tz:zi registter is loaded with the information
. . positive - o be placed in the selected register.
The Signal polarly 18 etive - MTM The Data register is assigned by the GPU at the O address 3B5H
for the monchrome board or 3D5H for the color board.
VIDEQ QUTPUT WAVEFORMS The following table shows the value that must be lpaded into the
MN1288 internal registers, and Figure 2-35 shows the each value
on the CRT monitor.
Tahle 2-21. Register definition
R‘;f' Description R:E:: MONO, 400‘:"2'5 :ﬂ":’:ﬁ GRPH | Item Unit
Ri HORIZONTAL TOTAL w §1 38 n 38 Nht Characters
R1 HORIZONTAL DISPLAYED W 50 28 50 28 Nht Characters
R2Z HORIZONTAL SYNC POSITION W 52 b 5A 2o Nhsp Characters
R3 HORIZONTAL SYNC WIDTH W 0F A 0A 0A Nhsw Characters
R4 VERTICAL TOTAL W 19 IF 1F 7F Nvt Characters Row
RS VERTICAL TOTAL ADJUST W 06 06 06 06 Nadj Scan Line
R6 VERTICAL DISPLAYED W 19 19 19 64 Nvd Characters Row
R7 VERTICAL SYNC POSITION w 19 1C 1 70 Nvsp Characters Row
RE INTERLACE MODE w 02 0z 0z 02 -
RS MAX. SCAN LINE ADDRESS W s} 07 07 01 Nr Scan Line
R10 CURSOR START W 0B L} 06 06 Nr Scan Line
R11 CURSOR END w 0Cc 07 07 07 Nr Scan Lline
R12 START ADDRESS (H) W - U] (111} il -
R13 START ADDRESS (L) W - 60 00 00 -
R14 CURSOR ADDRESS (M) R/AW XX XX XX XX -
R15 CURSCR ADDRESS (L) R/W XX XX XX XX -
RI6 LIGHT PEN ADDR. (H) R - XX XX XX -
R17 LIGHT PEN ADDR, (L} R - XX XX XX -
-: Not used the function. HORIZONTAL TOTAL GHARACTERS
s
ey
e APDAESS
BISLAYED
CHARACTERS
PemricaL J
CEMRACTERS

Y S —— SRSl 5 )
\ (N} A TOTAL
ADJUST

{Nhd)
HORIZDNTAL DISPLAYED CHARACTERS

Figure 2-35. Register description



The tableﬁ below ShowWs the r/o address

Tabl& 2-22. 10’ 'map'of MTM

THThIS re ,.Ih he
the H-sync or BAW video signal is output or not can Be Judged via

" Table 2-24. CFlT status reglster LR

PC=7200—
2-2-17-2. /O Map of MTM

I

/0
Addr.
B4 T
3B5 GBBw-Data..regleter

3B8 CRT Contral register R I S
3BA | CRT Stantus regidter = D

* CRT Control Register P L
This write only ragister is used 16 Gonirol the MTM. -

170 Silamr a3l
. Addr.

[ 8 IS IEFRE

'only reglster is used to check the

etper

HATHRTHES

this reglster

[ R DN LY

—— = i ——— -

Bit ‘ ii Descr]ptmn

i

B Vet ? Rt

‘ l:!‘;sync. !

y

11

T
sotoul 30 [BfWvideo . . |
257570 Maporcém T ¢

Table 2-25.:/0 map of CGM

Tha tableﬂ BelGw shows ' the I/O address asagnments of the GGM

170 T
A;r %! Desc"riptio‘n
D4 68545 Index nreg|ster|

D5 | 68845 Data reg.s%er .

D8 Mode SelectJ Reglster
D9 Color Select! Reglster
DA Status Reg|ster )
*Mode Select F!eglstel.'
This B-bitwrite only’ reglster is used tu determlrre the dlsplay made
and brinking attnbute -of the CGM.. b

T T o
|

Tablel 2-26 Mode select reglster

I/O Bit Description .
Addrf ;
30§ | 80x25 Text Mode, L: 40x25 Tex,t Mode

|

0 l-l

1 l-l Graphics Mode, L: Text Mode
2 H BIack/Whlte Mode, L color MudeI

3 H: Enable VIDED ‘Signal, Lt DlsabTe VIDED Signal

4 . |Hz 640 % 200 Black,”White Graphics Mecie

5 Hr Change background |nten5|ty to bllnklng attribute

¥l

Table 2-27. Bit assignments

{ -on
Mode i oy c——mmen Bit ]
e e e T T o
80x325  (MONOQ.) | T i 0 1
_.{COLOR) 1 0 1
0x325! (MoND.)_| 1 FREE!
(COLOR} | F') 0 | 0 0
320%200 (MONO,) X | 0
(COLOR) X 1 0
640200 X 1 Uf .
_X: Don't care L "

* Color Select Reg:ster
This 6-bit write only register is used to determlne the selection of
screen colors for.the CGM

O l [

I

Gy
Table 2- 28 Color select register

xd

B T

=

Descl’lpl’lone i

)

Addr

BTTE

IR

____,,,_..; Y

i i s
These blts se ect tfpe bo der color in
text—mode hackgraund-cnlor in-320x 200

3 intensity . 7"mode-as: fureground cnlor |n 640XZ00
irramode, i et
4 Select background color in text mode or intensified

et Ediers i dFaphics b,
5 Select color set 0 or 1 in 320 % 200 mode
When this bit is set to 1, the color set 1 is selected.
When this bit is set to 0, the color set [ is selected.

gl

Table 2-29“Color combmatums

| i
! I R G B
4 ] D 0
0 0 0 1
g0 0 1 U}
S t i i
1 1 0 0
L I Y I 0 1
oo 1 ]
i) 1 1 1
SR 0 ] 0
LIGHT BLUE® R 0 0 1
LIGHT GREEN B | t i 0
LIGHT G¥AN:ai0" A 0 1 !
LIGHT RED =37 )14 B 1 0 ]
LIGHT 'MAGENTE! i 1 0 1
YELLOW ' 2 i r o oy 1 1 0
WHITE (HI—INTENSITY"‘ i L f 1 1 1
PR T
Table 2-30. Color! eetstable\
co cl COLOR SET 0 COLOR SET 1
R G B R G B
0 0 Background color specified by Calor Select
Register
0 i 0 1 ) 0 I 1
I t 1 0 0 1 0 1
] 1 1 1 0 1 1 1
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* CRT Status Register 7 & 5 4 3 2 1 0
This 4-bit read only register is used to check the CGM board. That
5 whetherite-Yssyncor-Display-Enabie-signal-is-eutput-or-net-ic

Character Code (Even Address)

judged via this register.

Table 2-31. CRT status register

/0 BL| R G| B | R| G B | Attribute Code (Odd Address)
Addr. Bit Description
3DA 0 Disply Enable & e ceum—
I _ ———
Z - _ - Foreground
3 V—Sync. — .
Intensity
2-2-17-4, V-RAM Map Background
The Display circuit has two 256KB (64Kbit x 4) D-RAMs as the Blink
V-RAM, but it uses only 16Kbytes for the display buffer. The same
memory area is used for both MTM and CGM, but its addresses Figure 2-37. Aftribute assignments
assigned for each mode are fifferent.
Fig.2-36 shows the dispiay buffer memory ailocation for each mode. t[2]afefsfefou] [n]=
The area marked with shading are not used. | el
PAGED
V-RAM PABED PAGED D12 va-RA4M 5B 7
PAGE1 BOO0G
16K8 \ BROOH -- — BIOOH BO0DE ; j‘ : : : : :
o010 — : -
' PAGE1 e i 1 it ieaara e aaars |909
Y PAGE3 BOF9S (o Jreon Jrssa Jaoma .m
32HB \ BAOOK| - R
; - i Figure 2-38. V-RAM map in 80 X 25 text mode (MTM)
“ PaGES
Ll \ -——
\ - el ][]
‘\ PAGE] / ) 180
1 PAGE? — —
GAKE BBFFH‘ -—— -- - 161 E .
280k x 2 Graphls 40 = Z5TEXT BD x 2ETEXT BD x 25TEXT VRAM : :
\ 7 MTM
o 012345867
com ::gga 1 ]2 s | : :
“TEXT MODE BaOtO LSt i HHUURTRRUOUURSRRTR
80%25  TEXT (MTM) L R T :
80x25 TEXT (CGM) .
40x25  TEXT (CGM) Figure 2-39. V-RAM map in 80 x 25 text mode {CGM)
Figure 2-36. Display buffer memory allocation -~

01234567

Every character to be displayed has one byte of character code and Q8O0

also one byte of attribute code. 88008 ; : : : .
An attribute byte can be divided into four functions: biink, intensity, o —— } oe 0
foreground and background. Their assignments are shown as below, R ET s

i

B8ano

Table 2-32. Aitribute assignments gggﬁ'ﬁ T T |7 |

:| Page 1
BAFCB

Background Foreground Display mode U 207 ] Y Gle[]s] B
R G B R G B BA7C8 V/////’/////////////A Page 2 " p”
D 0 0 0 0 4| Non display PR e | W) [
0 )] 0 0 1] 1 With Und.Eﬂirle g:ggg s P :
0 0 0 1 1 1 Narmal dls.play BABIC T veses :
1 ] 1 0 ¢ 0 Reverse display :g;gg :
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* 820200 Graphics Mode (CGM) = = » 2 3 T
I this mode, 4 of 16 «c0lors can bedi displayed.] 1 '] T
“"Trie ‘G0 and C1 $ignals select four colors from' the color Set 0 lor 1
corresponding 1o the bit 5 of the color select register. The coior set
1 includes the blue color signal, however the color set O does not
mclude the blue color sngnal

Ba00n

BADSF

83050

1 Pixel-2 bits [

320 Pixels =

Figure 2-41. V- HAM .map in. 3$D X 200 graphlcs mode
Table 2-32. Bit assmnmems
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1In°thig high resolution mode, every blf of the V- HAM corresponds
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7"'"gure 2- 42 V—RAM map in 640 ><f 200 graphrcs mode
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12-2-17-5. CG-ROM Map ~ |
Y The CG-ROM has 16K bytes of memory’ capac:ty, “thig” lowar 4K
\ bytes .{OH~0FFFH) and used for the' LCD {MTM & .CGM)... :
‘T'h 4K bytes storage ared is further divided into ‘half; 256 characer -
‘font” patterns” Faving the™ sifigle-dot constructlon ‘Hre sidred”in thé ™
first 2K bytes and alsg 256\character fo:}t\ patterns ha\nng the
double-doi) construction “are ‘stored” in the" remalnlng Yate of the
CGROM.
The 2K bytes (28004~2FFFH) are used for CGM. The upper 4K
bytes (30001~3FFFH) are used for MTM.
This 4K-byte storage area is further divided into half; the lower half
of 4K-byle stores the upper area of the 8x14 character box, and
also the upper half of 4K-byte stores the remaining area of the
character box.
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2-3. KEYBOARD UNIT

~Introduction -

The keyboard is separated from the main unit and is attached by a
modular plug connector on the right side of the main unit. The
keyboard cable can be disconnected from both the keyboard and
the main unit. The curled, shielded keyboard cable is approximately
0.9" long (260mm).

The interface lines between the keyboard and the system unit consist
of a power supply (+5Y DC), GND, and two bidirectional signal lines.
The keyboard contains its own microprocessor to implement all
functions normally required of a keyboard.

Key Controller

The keyboard employs an B0C48 (8-bit one-chip microprocessor)
and a 2464 (64K-byte one time PROM).

The BOC49 has 238-byte RAM which is used as the key buffer.
The 2464 contais the control program including self-diagnostics.
The keyboard is connected to the keyboard interface on the main
PCR with the two signat lines, KBDDATA and KBDCLK. Using these
lines, a bi-directional data transfer is performed.

With various commands from the keyboard interface, the keyboard
mainly performs the following operations:

* Resets the keyboard itself.

* Re-outputs the key scan codes.

* Varies the detection period for the key auto-repeat function.

* Turns the LEDs on the keyboard on or off,

Conversely, the keyboard performs the following for the system unit:
* Requests that a command be resst.

* Tells the result of the self-diagnostic at power on or at reset.

* Denoted that the 16-byte keyboard buffer 1s full.

Sighals P10 through P13 in the figure are used as key scan signals,
and DBO through DB7 are used as key return signals. The interface
between the main PCB and the keyboard is performed by P27, P26,
TO and INT terminals.l P27 transmits a key clock signal; P26 also
transmits key data. The keyboard CPU checks the TO and INT
terminals to judge whether the keyboard interface on the main PCE
is ready to receive data.

When the keyboard CPU is ready to send key data, it first checks
these line. If the KBDCLD line is LOW, the key data is stored in the
RAM of the keyboard CPU. If the KBDCLK line is HIGH and
KBDDATA fine is LOW, the key data is stored in the RAM of the
keyboard GPU and the keyboard CPUreceives data from the 8042,
The keyboard CPU sends the key scan signals to the key matrix
and judges conditions for each key by reading the key return signals.
When one of the keys is pressed, the keyboard CPU emits a key
code signal corresponding to that key, and sends it to the 8042
together with a key clock signal sequentially. At this time, the
keyboard CPU sends a start bit, an 8-bit key code, and odd parity
bit, and a stop bit.

If the parity bit sent from the keyboard CPU does not match with
the one in the keyboard interface, the 8042 sends a resend command
“FE” to the keyboard.{Ref. CHAPTER 1 for keylayout.)

A = A L] 1 - Pm DirnearFacuive’
TN J Pl"—' >—T—‘—H KBDL K
k=== o
= Pn HEDDATA
HC3R
2404 wT
o7 ~ P O - Do DBr - Dik
Facatear
KR
Ho2ud Coniroler
Decoder BICAY
T - T s let————1 [P - Pux
KEYUNIT
HE13E
LER1 LED Driver a
"
LEDR 2 ‘<} 3 { Pis
LEDT P

Figure 2-45. Block diagram of keyboard
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1) Generﬂ L =
“ Power--soured- unlt are t=,'m°.rg|zedI malp supply of ! siiglé phase

100V-127V ac- ~(or- 200v-240V a.c) 50/60Hz, and +5V. output is

stabilized by swﬂchmg contrql -.»,12VFou!put and - SJJ- —12V —15v

output are stab:luzed by 3 or 5-termmal regulator. !

This power source units contdlns a m\{en;or circuit, ACL signal crrcuﬂ

and invertor stoploutput r ‘

2) Theory of operatlon j— !
2-A) EMC filter J o] 7

" o

Fig. 2-46 shows EMC (Electro Magnetlc Capablllty) f|lter “circuit.

Li, 2 is RFI (Fladlo Frequency Interference) suppreslswn choke.
C1, 2, 5 are used for normal‘ mode RFIl suppressiom:.

C6,7,8 9are used for common rnode RE suppressmn

——

o
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Flgure 2—46
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2-B) Input detector circuit
Fig. 2-47 (or 2-48) shows input detector circuit.
-Main supply that supply through:EMC (Electro Magnetic Capability)
filter 1s*recf|f|ed in brlcfge DS1 and-filtered in C10A;-B:"
Main_supply is changed into, DC. |nputwﬂ
TH1 A-B'power- thermrstor |s uséd inrush current suppresslon

SRR

1

R1AB

g
C10B

— 0

Figure 2-47 (For 100V series)
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TR1 is main switching transistorand:preduce htghfrequencynsquare

wave.

The circuit that constructed by R7, H6°,JR32,,C1 5. Cd1; D2AB are

used to drive base of TRT. . :
Fallewing/explanation:is/theory thai
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Figure 2-49
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2-D)Controll circuit 2-G)
Fig. 2-50 shows control circuit. (a)—5V output
T BV OUpU S SIS by uptical Tsolater PCiemer-amplifierdGi—————Fig.—2-53-{a)—sRows —EV--autpul-oireuit—tigh—freguancy_output
and transistor TR2, (winding 11-10, of T1) is rectified in diode D5 and filtered in C20, to
IC2 detects proportional voltage signal to +5V output. develop the —5V output through the 3-terminal regulator IG1.
The signal is amplified by 1C2.
The amplified signal is supplied to TR2 through the optical isolator {b) —12V, —15V output
PC 1. Fig. 2-53-(b) shows —12V, —15V output circuit. High frequency
TR2 control pulse width of TR1 and oscillation frequency. outuput {winding 9-8, of T1} is rectified in diode D6 and filtered in

C22, to develop the —12V output through the 3-terminal regulator

O [ IC2 and — 15V output through the 3-terminal regulator 1C2,
I E<Dn:
| o ud Eé o e s m e .
o +
: Il Em g : " D E
| .y ’- i . }"—Fln {8}
: Bz gz e, 8 @ EF I
| A —
225 o e -~ T
| 2( e = :
| g ! 4 ; v el [
[ ' E gm ;I%Z £g |
! T 1] Gt e 1
I PBZ ; }"_F‘“ el
__________________ i I
| G §F [
I €3 i
| o o3 !
1 1
! |
e e e ———— e ——— —— J
Figure 2-50 Figure 2-53
2-E) +12V output I 2-H) ACL signal circuit
Fig. 2-51 shows +12V output circuit. " R
; M ) L ) Fig. 2-54 shows ACL circuit.
High frequency output (winding 12,13 of T1) is rectified in bridge The ACL signal is provided with 1C4
DS2 and filtered in C16AB, and to develop the 12 volts output )
through the 5-terminal regulator IC7.
R R — bl
(T TTTTTTTTT Tttt T T 1 T
": CITTT e s =
] I ACL OUTPUT
1 | | 1 ! 1 /
% | L ) = r- I| : ‘(.—-/’
N : = ig B 'y I F
3 G B | s | |
-____.:::______l L4 1 _==
: 1_1_9._]. fls e Ei el bl 1 X
- *IH i L Yoo Figure 2-54
[
Ds3 todtol t ot
% j‘; ni oF 2 The following is operation of 1C4.
> A a|b|G
a)Functional diagram
Figure 2-51
+5V
2-F) +5V output vee
Fig. 2-52 shows +5V output circuit.
High frequency output (winding A-B of T1) is rectified in bridge FECoupul
DSW3 and filiered in C18A,B,C and L4 to develop the 5 volts output. 5 & o é
1 7 6 5
ul -1
f 3 | Foug i ) . ) 1C4
:g T e 7 . 1 2 3 4
2 Ds2 % E‘ E ]E+ E
3 ° I
= 12 (1)
:B : ____________ _F—_—'—__—_'-_T T ll n!:+cz7 “ca0 Cr ¥
| ™ |
l | wr
| I + L |
o) || 5R g£i j
3 i s g‘{l ! Figure 2-55
| I
e e e CZ27, C29; Noise & ripple suppression capacitor.
G Capacitor for timing
Figure 2-52
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- b)Timing diagram

Valigge af 8V oulput

PE=27200-

AT output

Output undefinad

2-1) Invertor circuit
Fig. 2-57 shows invertor circuit.

The circuit is self! ‘smltatlon :type switching -power- supply and

energized +12V outputthrough S-terminal adjustable regulator IC5,
Adjustment of mverton output voltage is performed by a change of
IC5 dutput vottage -
Adjustment of IC5- odtput voltage can be performed that charge
value of external resustor betweean INV, V ADJ outputand GND.
Invertor circuit coqtarns lnvertdr output voltage, cut oﬁ termlnal CN7.

2-J) Invertor ON-OFF circuit
Fig. 2-58 shows mvertor ON-OFF &irsui

S Phgihvator diruit’is! centrallal By SighaP o

But this oparation is available under CN7-1-2 open condltlo

ARG eadaiingn b cETT 0 Bhiy osioe 1inTnon f

Figuie 2:58

2 -K) Over voltage proteetlon- clrctut.' o

When +5Vkoutput goes to more tham.- > WOWS. 152, o
The circuit become to operate;!then | switching; soclllat|ort cwcult- is
stopped.

2-L) Thermal protect:on clrcmt
Fig. 2-59 and Fig. 2-59-(b) shows thermal protectlon c|rcun

Abnormal intefmal temperature rise is detected, by this crrcuu'rdurmg
the power supply operatlng, and then -switching oseillation cirk h
stopped by thrs cwcuut

BMEY | —um Socondiry

Figure 2-57
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3) Troubleshooting guides
—Repeair-should-be-perdermed-in-aceerding.lo-followingTroubleshoots

d) When —5V output was down.

T
PC—17200

ing flow chart.
3-B) Troubleshooting flow chart

a)When all outputs were down.

| All outputs werg down |

{Blown)

{No blown}

{No blown)

Exchange F1.

Nogood.

Check ta FAN.

{Nogoad)

Check AC vollaga balwaan 0S1 —

RAeplacament ot naw FAN,

120 Vac, Good.
arza0vac.
Replacamantol pew CH1 arL1, L2,
Check DC vollage betwoan Na poad.

G1CAB+ and C10AB-.
of G108+ and C10A--.

158 Vde. Good.

or312vde. | Repiacemantof new TH1, 2. ]

Replacemant of new TA1,TR2, CA1. I

b} When +12V output was dowr.

+12V output was down, J

Nogood.
Check output connector

CN3, 4,5, 8.

Goad.
I Aeplacement of CN3, 4, 5, 9.

Replacement of DS2 or DS3 or ICT. J

¢) When +5V output was gone low voltage or high voltage.

Adjust +5V output voltage by VR1.

46V outputis not changed.

Replacementof PC1 orIC.

Check DC voltage between
C20+ and C20-—.

Good.

No good.

Replacement of D5. l

e) When —12V output was down.

Check DC voltage between

r Replacement of IC1.

G224+ and C22-.

No good.

Good.

f Replacement of 1IC2.

| Replacement of DB, |

f) When —15V output was down,

Check DC voltage between

C22+ and C22-,

No good.

Good,

| Replacement of IC3. ]

l Replacement of D6. J

g) Whan ACL output was down.

| Check -5V output voltage.

l lowerthan 4.6V,

higher than 4.6V,

Set +5V output voltage at 5.0V.

Reptacement of IC4.
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h) When INV.OUT was down. WD 2 jugiuo Va- narlyY (b

bou|£) " INV.OUT wasERny o -I’J“ﬂ‘*"“ X s !

‘ - R0 b +080 [

! , oo}
i hoopn oY ]

f I Mo goad.
L A0 inomed e f
e T T |
Good. .j
 —————r
; .?.'{'i o drsnpn :

Mote; Voltage of
this point ig
about 12V,

Check DG veltagd Sefwead 7+
C32+ and Caz-—.

r—”,;" T

thls pomvlsd FEA e - '-:
{about 9V,

RN

a —--Aeplacementotl@5. — *|
Check CN7.1-2pin, [« b
‘L Nogood,

HReplaceméqlol TRS L TRE! - |

| Aeplacement of TR4T.Y D“l NE

4) Specification sheets -~ —— -

FLaERNEaU RNy ‘JH uni_;
4-A) SpeclfTC'atiﬁﬁ"ﬁf Ilne g
a) Line voltage 100 - 120Vac or-220Vac: ——
b) Appllcable to wide range of line voltage from 87 Vac to 132 Vac

__.or 174 Va Vac o 271 Vac 2y i
' c) P)Applicableito wide 1 l}ange ofline frequency frorn 48 Hzto 62 Hz.

4;3) Speclflcatlon of oqtput
Refer to Table-1.

UTPUT |45¥ QUTPUT(+(2V OUTPUTY S6¥OUTEUT ; FISYOUTPUT [qi2veyTPuT
R
o CRITN -
Eg cﬁ%&ﬁ‘% - 18 1 B0 02
=
8 [win cumil(slg L5 Tabis a _: . 0016 n01E
n - .
STABIL:;I;;’ : FOVR ety rpnid 38 lil,!.gJ =10% t10%
i L ~2BAkI0% !
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T
a

Tab!e -otc R

Bl E L e

e

4-C) Specification of output t:mmg

a) Qutput timing chart.

m
4
1) Ling
1
1
|
Itis point that each cuiput reach at 3% voltage.
g
l lc 4 I
a-2) +5Y oulput e ;m .
1
+12Voutpuls ! | Itis point thel +6V aulput reach at Vs, 1
I Va; 445 - 46V |
I
1 i |
k = |
| Max 1
{100mase | ll
! 1
| 1
e o
i
| From
1 100msec
ACL signal : to S00mees

Figure 2-60

b) Ability of ACTL 25
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2-5. LIQUID CRYSTAL DISPLAY UNIT

T
PC—17200

To suppress flickering the LCDs is driven at a frame frequency of
70 to B0 Hz.

~——2:8=1Introduction

The LCD unit is the system’s master display. It is an ultra-precision
unit comprising an LCD panel and control board connected with a
film carrier type LS|, Field servicing of this unit is not possible. If it
is malfunctioning, the faulty unit component requires replacement.
The following provides information required for unit replacement and
some operating principles;

2-2-2. Configuration
The LCD unit can be broken down as illustrated in Figure 6.1.

LCC rear plate
LED controiler board {with cabie)

L.CD front cabinet with fiiter)

Figure 2-63. Exploded view of LCD unit

2-5-3. Circuit Configuration
The LCD unit can be broken down as illustrated in Figure 2-63.

2-5-4. Screen Configuration

In order to achieve a high contrast with lower duty cycle, the LCD
screen js divided into two sections (upper and lower) of 640x100
dots each. Each section Is driven at a duty cycle of 1/100.

2-5-5. Input Daté and Control Signals

The LCD driver is an 80-pin LS| chip containing shift registers,
latches, and LCD drivers.

Input data for each screen section is received line-by-line (640 dots)
to the LCD unit. The data is converted by shift registers into parallel
4-bit data, and sequentially transferred to the LCD drivers along
with the clock signal CP2, beginning from the top left corner of the
screen. When one |ine (640 dots) of data is transferred, it is latched
as parallel data for 640 signal lines at the negative edge of the latch
signal, CP1.

The LCD driver drives the 640 signal lines according o the latched
data.

The Scan Starl signal (S) is pretransferred from the scan signal
driver to the first line of the scan electrodes.

The scan electrodes and signal electrodes form a matrix to display
the contents of the display data on the first row of each screen
section.

While the data is diplayed on the first row., the LCD unit receives
the data for the second row. When the 840 dots of data are
transferred and latched at the rnegative edge of the CP1, driving is
switched from the first row to the sencond row. The sequence is
repeated for all the subsequent rows

When data is displayed on the 100th row of each screen section,
sacnning returns to the first row againto repeat the same sequence.
The Scan Start signal (S} drives the row of electrodes.

Caver

H-BG-voltage-is-applied—tothe-=Gb-panel—chemicalrtaaction-will
cause the liquid crystal in the panel to deteriorate. To prevent this,
the driving signal polarity is inverted by a Driving Signal AC Coupling
signal (M).

Due fo the nature of the CMOS driver, the power consumption of
the LCD unit increases with the CP2 clock frequency.

To reduce the CP2 clock rate, the driver LS| confains four shift
registers to convert data into 4 bit prallel data.

The shiit registers contribute to the reduction of power consumption
by the unit.

Four bits of display data are input to the data input pins DUO-DU3A
{for uper screen section) and DLO-DL3 (for lower screen section).
To further reduce power consumption, the LCD unit has a data Input
bus. The bus allows the data inputs of the drivers to function only
when appropriate data is applied to them.

The following describes the data input to the signal electrodes for
the upper and lower screen sections and driver LS| chip select
sequence.

The driver LD1 on the extreme left of the screen is first selected.
When B0 bits of data (20 CP2) are input {0 that driver, the second
driver LSI next to the first driver is selected. This sequence is
continued until the driver at the extreme right of the screen is selected.
Chip select oceurs simultaneously for the signal electrode driver
LSls for the upper and lowar screen sections.

The data for the upper and lower screen sections is thus transferred
through the 4-bit bus starting with the leftmost column of the screen.
The LCD unit contains no refreshing RAM, and requires constant
application of display data and timing signals to its inputs, even for
still images.

The input signal timing is shown in figure 2-64.

Table 2-34. Interface timing specifications

Soecificcations

Item Symbol| MIN TYP MAX Unit
Frame period TFRM 12.5 4.3 ns
Clock period TCP2 110 ns
High level ciock pluse width| tCWH 335 ns
Low level clock pluse width] tCWL 338 ns
High jevel latch clock pluse| tLWH 450 ns
width
Data setup time tSU 70 ns
Data hold fime tH 120 ns
CP1 clock margin time to tCL 200 ns
CP2 _
CP2 clock margin time to tLC 20 ns
CP1
M clock margin time to CP2 M —-400 400 ns
CP1 setup time to CP2 ts21 200 ns
Qverlap time of Low period{ toV 450 ns
of CP2 with High period of
co1
Clock rise and fal time tr, tf 50 ns
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CHAPTER 3.
—FLOPPY DISK DRIVE UNIT

In this chapter is noted specification only and then other items are
refered to GM3505E service manual.

3-1. Specifications

3-1-1. Performance
1) Performance list-1

(1) High density mode
Single recording Double recording
Item ) )
density density
Unformatted 833 K Bytes 1666 K Bytes
Recordi it Formatted
coorting cacly | Tomae 532 K Bytes 1064 K Bytes
(80 cyinder) |26 sectorstrack)
Recording density 4835 BPI 9870 BPI
Track density TPI
Cylinders 80
Tracks 160
Recording method FM T MFM

360 RPM£2%

Floppy disk rotating speed ; ]
(includes ripple}

Data transfer speed 250K Bits/sec 500K Bits./sec
Average wait time 83.3ms
Access time
Average access fime 95ms
Track to track 3ms, min. %k
Setting time 15ms, max.
Motor startup time 0.6sec, max.

* Step pulse input may be possible to 0.8ms, as the buffered seek
method is adopted (see 4-5-3).
NOTE: The above specifications apply to the high density floppy
disk that assured to write and read tracks 0 through 79.

{2)Normal density mode

Single recording Double recording
Item ) )
density density
| Unformatte 500K Bytes 1000K Bytes
focordng capeciy  Formtied 327, 68K Bytes §55. 36K Bytes
{80 cybnder) | (16 sectorstrack)

Recording density 2961 BPI 5922 BPI

Track density 96TPI

Cylinders 80
Tracks 160
Recording method FM ! MFM
) ) 300,/ 360RPM 2%
Floppy disk rotating speed (See T-4—1.)

Data transfer speed 125 /150K Bits~see  29.0,/7300K Bits /sec
Average waif time 100,/83.3ms

Access time
Average access time 95ms

Track to track ams, min, %

Settling time 15ms, max.
Motor siartup time 0.6sec, max.

* Step pulse input may be possible to 0.8ms, as the buffered seek
method is adopted (see 4-5-3).

2) Performance list-2

(High density mode)

PC—7200
Iters Limits
Head_alignment . 70%, _min,
Azimuth 18", max.
Index burst 00 0
1F2V, max,

Head amp oufput |[2F0.15V, min. (with Mitachi Maxell MDZ - 256HD in

use)
Modulation 20%, mex. {with Hitachi Maxell MD2— 256HD in use)
Resolution 60%, min. (with Hitachi Maxell MD2—256HD in use)
Time margin 300ns, min. (measured after write)

70%, min.{’;f %100 Vi Ovipul after magnetic loss

Magnetic loss Vi: Oetput after write

Asymmetry 400ns, max.

3-1-2. Performance list-3

L ltem Mechanical performance |
LEject button operating pressure [.7kg, max. f

3-1-3. Operating conditions

Physical 146mm (W) x 28.6mm (H) x 20Zmm (D)

dimensions, except

the bezel

DC power supply |-+12VDCt5% (RIPPLE 200mVpp, max.) 0.13A; typical,

(*3) 1.0A; max. But, +7.5% possible when the motor is
on (see 5-1 for more details}.
+5VDC+5% (ripple 100mVpp, max.}, 0.03A; standby,
0.36A; typical, 0.8A; max.

Power consumption |0.25W (typical 34w
during standby)#®2 (typical during operation}

[ Operating Non — operating
Environmental Temperature 5 to 42°C, —35 to 65T kI
requirements (10 to 51°C for (—20 to 60°C
the medium) during storage)
Relative 2t to 80% 10 to 95%,
humidity {(w/floppy disk) | without moisture
20 to 85% condensation
(w/o floppy disk)
Maximum 29C Without ‘moisture
wet ball cendensation
temperature
Temperature| 15°C/H
slope
Vibration 0.25G, max. 2G, max.
{except
resonance
peint)
Shock 5G{10ms) 40G(10ms)
Altitude 500m 12000m

Weight 950g, max. {except the protect sheet)

Instaling direction |Three directions {see Fig.3—2}.

Noise 40dB(A) Conditions Measured at 1 meter in frontof
the floppy disk drive unit with the motor in rotationand
the head being loaded with the recommendedfloppy
disk inserted.

*1: 72H, except for the floppy disk.

*2:  Standby is the condition that the drive unit is not selected and
the motor is not on.

*3: Spike voltage is included in the ripple.
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" 3-1-4. Reliability: .

'MTBF.(under normal — | 11, 000ROHC

ondition) N i 335 Tt el e
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FExpected ife T T
Error rate . { ,
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the ]umper & Used.” (See 9-1.) ‘
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2) Output signals {(controller to drive)

Pin

Signal name

‘DES'CTthth

8

INDEX

This signal i issued when the disk index hole is sensed. The signal turns low each time a holeis

detected,
It is possible by the use of the jumper to change the signal issuing condition. (Refer to 9-2.)

26

TRACK 00

A low on this line shows that the head is on the track 00.

28

WRITE PROTECT

A low on this line shows that the disk is write protected, in other words, the write protect notch
is cavered.

0

READ DATA

Data read signal which turns low when a magnetic inversion is sensed on the disk.
The data are read in the FM or MFM mode.
This signal is not sent out until it became internally ready.

i

READY

This signal goes low when all of the following conditions are met.

(1) All dc supplies are on.

(2) Disk is inserted properly in the drive unit.

(3) Disk must be rotating with a speed of more than 70% of the given rating.

The signal is heid within the device when DRIVE SELECT is at a high, and it wil be sent out when
DRIVE SELECT turned low.

i

DISK CHANGE %

This signal goes low when one of the following conditions are met.
(1) At power on.

(2) When the push~button is depressed or a disk is ejected.

The signal goes high when all of the following conditions are met.
(1) When a step pulse is received.

(2) When a disk is inserted.

OPEN:

This signai line is left unconnected.

¥ These three signals (READY, DISK CHANGE, OPEN) are factory
options and one of signals can be selected.




CHAPTER 4.
HARD DISKINTERFACE

(usedwfor the’ model :PC-7200°0
1.' General

R R

This contrallgris an léM PGAT‘c‘dﬁtroll“er (for JVC‘d’we ha
d

141

of an NDCBG4 ‘Host - lnten‘ace, NDCB7

NCL2000 RLL' Modem NcL2002 ECC, and 2 80;' M:croprocessor
Discussion_ wilt. be_given_about-the .NDC2008..around the_ above .

S TOImMSYT

AT B 190w

mentioned microchips.i!t 40 bo2.a0
1

2, E__Basic operations

a.| Block diagram

NOCBS4 NDCE?0 NCL2C02 NCL2000 - 1
- < ECC: | fi AMBENERATOR, |.
| S - ‘'DETEETOR |
Host sl | pRecome ..
o | - 177 ENCODER
L -DECORDER
N Famr w2
t
RAM
j IR
IEH '
s
[ : BUS

b. Host interface

The NDC864 is the IBM AT compatible interfacing microchip.

The NDC864 is directly connected to the host bus and allows easier
construction of the disk contraller in conjunction with the NDC870
HDC.

b-1. Bus

There are two host buses and two internal buses.

b-1-1. Host interface address bus (A0 to A9)

The host uses this bus to select task file register and control/status
register.

b-1-2. Host interface data bus (SDO to 15)

A 1&-bit bidirectional bus is employed to transfer data, command,
and sfatus.

For transfer of data betwaen the host and the controller sector buffer
{RAM within the NDC864), all 16 bits are directly connected to the
RAM.

b-1-3. Interface board bus

When the Z-80 MPU is in action, the firmware prograrn ROM
address, NDC864 register address, NDC870 register address, and
NCL2002 register address are sent from the Z-80 MPU.,

When the NDC870 HDC is in action, the FPU program ROM address
is sent from the NDC870. (FPU program: format sequencer
microprogramy

b-1-4. Interboard data bus

When the Z-80 MPU is in action, the data bus is used for transfer
of the firmware program data and transfer of data between IC
registers. When the NDC870 HDC is in action, disk data are
transferred by the control of the NDC870.

c. Hard disk startup

Command frem the host is first stored in the NDC884 command
register which is processed by the Z-80 MPU pragram. The Z-80
MPU program sets necessary control registers for the NDG870 and
the top address is set for necessary microprogram and the control
is handed to the NDC870. After the NDCB70 acquires the cantral
for the interboard bus (data, address, control signal), it starts to
execute the microcommands from the top address of the
microprogram to do a series of operations (data transfer, disk drive
conirgl). The control is then is handed to the Z-80 MPU after
completion of a series of operations.

0870 and

ST Ty [T E PR PR B TRTH

E7 LG

ERE

7 >wrrtten'at a. tlmaJ of FORMAT command:

NCL2002 B } B 1
. A2:byte.CRE s, s contained in the 1D field and T-byte ECC is coqtamed
In the data field,. . |

citcilit of the NBE870. SRC two bytes are cantraiied by i NDC870
‘86 as to attached to the ID fleld The CRC es are

P

T
1A H i dy
% ’

c recorded |n the byte filed that follows the data fleld using
" the NDCB?D ECC Write signal. '

: ‘armo found during read, the control is feturned|
TMPU {6 lcaisthe! error location and to produce the bit pattern in
werrdr: When no erfor is found, all registers within the E|CC generatron
wcunt‘ara setzara] and when an error is met, a different bit pattem
according, (6 the number . ofj grfont bltsand locatlon After
thls, 1the data already within the data buffer of the NDC864 are

corrected and sent to the host. E

Fol
(NCL2002) 1o create data to be 1 written on the disk.
- 1Omthe Contrary, thel 2-7-code réad Tronv:the-disk: Hresdemaotulated
in to the NRZ seiialidata’to be transferred to the:NDGB70.
It is connected with the NDC871 hybrid VCO, to select data
demodulation VFO control and clock.
Shown below is the table for the NRZ and 2-7 code conversion.

NRZ DATA 2—7 CODE
1] 0igo

a0 1000

m 0ogien
100 001000
101 100100
i ao1o0100
F100 00001000

f. Seek

Step pulse required to seek is created by the NDC870 micrepragram
under the step rate of 18 microseconds. When the Z-80 MPU
recognizes the seek command, information (buffer mode, head
moving direction, and number of pulses) for the NDC870 HDC are
given by the Z-80 MPU monitor program. Then, the NDCB870
micropragram is started to sent step pulses io the disk drive with
the direction control signal.

g. Read

After the read gate is enabled by the NDC870 HDC, a sync pattern
is sought for by the LS123 (one-shot). The sync pattern is
1001001, and the LS123 factor is set to the vaiue re-trigger is
possible (233+5ns), and the one-shot is kept at *1* (triggered) at
all times so long as the sync pattern data are issued from the disk.
When the LS123 output is received by the NCL2000, the
synchronous field detect circuit counter comes active. As the counter
counts 16 pulses, the NCL2000 sets the latch to switch from 2F
clock to read data and the CLAMP signal is sent out to suppress a
phase difference between the read data and the VCO dlock. When
48 pulses are counted, the address mark detect cirouit comes active.
When the address mark is detected, the address mark found signal
is sent from the NCL2000 to the NDC870 HDC. (A unique mark
identical to the 2/7 rule is used.) (With this signal, it is found the
top location of the data and the byte location.)

The NRZ serial data demaduiated in the NCL2000 are converted
into parallel form in the NDC870 to be sent to the NDC864 interface
microchip.



PC—17200
Write
867 x 104 4 | 46 % 1.06p8
SERVO GATE. 1 ")—g j Sarvo GATE -[
]
READGATE — I seavie —e— savie _gg _ RDGATE

. 1]
o B S
]

AM Found

WG

15x1muaﬁﬁ-i———~‘-—
SYNCW

AMz

rgEm

g

AN ECC
DATAS12HYTE | 7BYTE

ECCW -
NOTE-1; READ GATE turns ON after 48 bytesx 1.06us by SERVO WOATA X (: 4--
GATE and AM is started 1o search. Assuming from format —
write, the fime that AMF turns ON is 697 x1.06us. -
h. Write
When the write command is received from the host, the Z-80 MPU P e ecc | Gee
program sets the DMA buffer address transfer counter in the il Bl TEYTE | SRR
NDCB870 HDC, to start the DMA.
First, the NDC870 microprogram detects the 1D field (refer to Read).
When the ID field is detected, the NDC870 HDC sets WRITE GATE
active and the synchronous field is written. (2-7 code sync pattern Ao | amn
is generated by the NGL2000.} As long as the NRZ serial data from “5E" "Micm G| kb | se | cRo | oA
the NDC870 s at alow, the syncronous field is continued to write.
At a low to high transition of the NRZ serial data, the NGL2000 . .
modulator/demodulator generates the address mark pattern. 3. Drive interface
Thereafter, the NRZ serial data are demodulated into a 2-7 code
by the NCL2000, and the ECC 7 bytes are attached to the data PIN | 170 SIGNAL PIN | 170 SIGNAL
field and the data are writen on the disk. 1 GND 2 0 W.DATA
Formal Track Write 3 GND 4 i W.DATA
5 GND & I FACTORY OPTION
o 1 7 | POWER SAVE 8 o (SHIF READY)
9 GND 10 I " READ,/WRITE
se_ [ M 11 I MOTOR ON 12 ! AEAD SELECT
13 | DIRECTION IN 14 1 STEP
v _{ 15 | 0 WRITE FAULT 16 | 0 | SEEK COMPLETE
. 17 0 SERVO GATE i8 0 TNDEX
1 19 | 0 TRACK 000 20 | 0 READY
N 21 GND(Logic) 22 +5V(Logic)
e 23 GND{MOTOR) 24 +5V(MOTOR)
25 GND 26 +12V
ﬁ\;‘: S‘y:: 18 ":" a‘y: E:E: Datasiz a F ;

At | AME lCYLH | OviL | Hasd | Bsctoc | GRE | CAT2
YEET | A1t 1 1 1 1 hl 1
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4. Troubleshooting I

a. General

Next is discussed about troubleshaoting regard:ng the NDCQOOS
magnetic disk controller. |

e TP

a-1. Tool o
The following tools are required-for- troubleshooting. L. (R
1. Host system r
2. Disk in trouble ; _} I
3. Oscilloscope R T M

4, Diagnostic;program :

a-2. Configuration

--v-] = T NI
_ e 1 LI
i
|
e [ S e
HOST SYSTEM I | Cohtrolar
I
[
el 1 : - —
S Jﬂ“..__ —_— f}‘
I
— [ PIS AR
AC power
Check method . s0Urce

1) Finding the cause— ;
|

{
[ T s

DT aviid Lo

i sz
. Seekangwlrite \,, ,_i
dalatuncuun " {

g properfy 0

Z-80 MPU | (e

*Cause- “MPU-BUSRG- (pln-22) -at- low—[evelf——— e
— NDCB64 in failure.
- MPU INT {pin-12) at low level:
— NDCB864 in failure
— L8504 {(4D) in failure
- MPU RESET {pin-23) at low lavel;
— NDC864 in failure
— PST518A in failure
- MPU CLK (pin-1), 5.0MHz not received:
— Crystal X2 in failure
—  MPU in failure

c. Drive not ready

c-1) Ready signal check

Check the ready signal after power on.

¢-2) Power save signal does not turn low
—  74HCT240 (5C) in failure

4-3

“eeg) Rec’ord"

— NDC870 in failure

¢-3) Ready signal does not go low even if the
power save SIgnal is normal -

- rt
|

3___ Drive unit OLsrgnaLcable in. farlure e a2t

i c-4) If the réady signal is normat | 'L

| = 74HCT240(gH) in failuire | o v 4

r w, | J s \" 1

 d. Erfor ¢ status appears after sUccessfuI
‘command transfer or no ‘response from
‘the controller -

d-1 Check the JP4 aﬁ1|:l JlPs jumper plug setups
-d-2. COmmand transfer net enabled éven if setup
is normal ..
— CNt or-NDC864 in farlure
lthhe ND0864| Qrmal,-ﬂ_- ) 2 the I/0 address in
1F7 {177) after power on to check that the [50H]

In the StatUS regls
)Y j=) r 7, 2T Y14
V3R ‘{% 70 ln fallﬂré"’_ wnut ATAD JAZA - ok

Isrminl meol arm m “2ATIIE5E Of DOz al MA bns 3TAD

g0 Trotible 5t ‘data' Seek and’ réad ddmmand
An error evokes after a successful startup.

o1 e

‘_)Jr‘?‘ﬂ“?u-;j;txq -;n *ktrllrrpdr iy J; .}; 3E DOsmiang il
R st?ep“ii’uls’e (cNé,

AT

v oarl)

DC ‘_2 WA ity 9
Sl A1 s OV A DG e

‘Eregp ot ot ol

i Dis ol

Crystal (x1) In fallure‘ﬂ T el
GF T ANAYT Jaf
—  Check if sync is found.
__If 200ns+5ns is not found from TP2 (one-shot outpud:,

V1 in matadjustment
_-v¥S123 V(BF)_ in failurer

If both are normal but sync weite not found:

—  Drive unit in failure .
- —-NCL2000-infailure SRR

- ——-EN2, 3READ/WRITE (pin-10) does not change high and low:

-NDC870 in failure (pin-22 dows not turn high and low).
-PST518A in failure (pin-3 does not tum high).
= CSTIS?P in failure

Drive unit in failure
— If read data are produced but an error is caused

|If ECC error is seen: NCL2002 in Tailire..|
+f address mark not found: ‘NCL2000 iR fallyke: — +-.. 01

Check method
Read TRIG INDEX (CN2, 3, pin-18) of the sector 1 only from the host.

g. Trouble at data seek and write

1. Seek error

Refer to Paragraph e.

2. Record not found

Refer to Paragraph e.

In regard to a write failure, there is a good possibility that the drive
unit is in failure,



CHAPTER 5.
HARD DISK DRIVE

PC—7200

1-10. Vibration resistance
Operating: 5 to 10Hz, 1.245mm, full amplitude

—Specificationof-the-hard-disk-drive

1-1. Model name
JD3824R0-0D1 (w/o shield case)

1-2. Disk
Disk; 1
Cylinders: 615-+1
Tracks: 1230

1-3. Storage capacity
Unformatted: 26.6MB
Formatted: 21.44MB

1-4. Recording method
Method: 2-7 RLL
Data transfer rate: 7.5M bits/sec

1-5. Formatting
Sectors per track: 34
Capacity per sector: 512 bytes

1-6. Average access time including setiling time
24ms  (track to track)

78ms average (1/3 track}

130ms full stroke

1-7. Environmental requirements

Operating temperature (in the test temperature compartment)

0 to 55°C, where the temperature is measured at the top plate of
the drive unit.

Operating temperature: —20 to 60°C

Operating humidity: 20 to 80%RH, with moisture ball temperature
at 29°C, max.

Non-operating humidity 5 to 890%RH, with moisture ball temperature
at 29°C, max.

*The above specificalions are for the drive unit only.

—

1-8. Reliability

MTBF: 20,000 hours
MTTR: 30 minutes

P.M: Not reguired

Life: 5 years

C58s: 10,000D starl/stop
Medium defect: 20 max., except for the cylinder 0.
Defect length: 11 bits, max.
Error rate:

Soft error (NOTE): 10-10, max.

Hard error: 10-12, max.

Seek error: 16-5, max.
NOTES:

(1) In regard to a soft error, recovery is attained after eight times
of retrials.

{2) In regard to a hard error, recovery is not attained after eight
times of retrials.

1-9. Shock resistance
Operating: 3G, 10ms, during write (5G, actual)

7G, 10ms, during read (sinusoidal haifwave)
Non-operating: 70G, 10ms {all axial direction) (sinusocidal halfwave)

19-40-600Hz,-0-25 G —paak:
Transit: & Vertical (axis Y)
8 to 27Hz: 1.3G, peak
27 to 33Hz: deviation, 0.9144mm
33 to 500Hz: 2.0G, peak
* Longitudinal (axis Z) and horizontal (axis X)
7 to 27Hz: 0.75G, peak
27 to 33H: deviation, 0.508mm
33 to 500Hz: 1.1G, peak

1-11. Weight
860 grams, HDD only

1-12. Physical dimensions
See the table.

1-13. DC power supply (HDD only)

Consumption

Allowable error | Allowable ripple
e riep current (max)

+12v +5% Wimvp—p 250mA
+5V{MOTOR) 0% " 150mVp—p 1,500mA
+5V(LOGIC) +5% 100mvVp—p 150mA

Ripple shall be 20Hz to 120Hz and 10Hz to 1MHz white noise.

1-14. Power consumption (rated voltage at 25+2-C
* Motor ON:

Read: 3.8W, max.

Write;  3.6W, max.

Seek: 5.7W, max. (S.7W, peak}

Waiting:3.3W, max.

« Motor starting (5msec¢ max.): 8.8W, peak

1-15. Format

(1) Physical format

Cylinders 0 through 614 are physically formatted.
Hard track formatiing is done for hard seclors.
(2) Interleave 2

1-16. Drive interface specification

PIN | 1/0 SIGNAL PIN | 10 SIGNAL

1 GND 2 0 R.DATA

3 GND 4 I W.DATA

5§ GND [ | | FACTORY OPTION
7 POWER SAVE B 0 (SHIP READY) |
g GND 10 l READ /WRITE
1 [ MCTOR ON 12 I | HEAD SELECT
13 I DIRECTION IN 14 | S5TEP

15 0 WRITE FAULT % | 0 SEEK COMPLETE
17 0 SERVO GATE 18 0 TNDEX

13 0 TRACK 00D 20 0 READY

21 GND{Logic) 2 +5V{Logic)

73 GND(MOTOR) 24 +5V(MOTOR)
25 GND 26 +12v

NOTE-1: The following applies to the pin-12, head select logic.
Head O/head 1
NOTE-2: No connection should be made to the pin-6, for, it is
a factory option input which is not used by this model.
NOTE-3: The pin-8 is an output that turn tow when the head
has moved to the shipping position and it is possible o
drive the red LED.



NOTE-4: Except for the power jg_l.;pply-'ahdpin-a arn
output ar@r:lilﬂ,:‘};.c.qmpgtinle'
attached o input.) 1., i

1-17. Drive marginal value |
1+8ns, max, u.m\u“— 3,
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CHAPTER 6.

ADJUSTMENT

PC-T200

PC-7200 series MFD sefup
The following settings are required to use the MFD for the PC-7200.

oPC~7201 oPC—7202 oCE-T721F
oPC—-7202 (Drive B)
{Drive A) o CE-720F

oPC-T7221
SW1 ON OFF -~
SW2 OFF - -~
SWi OFF ON -~
SWA ON OFF =
SWi QFF 4= —
SWE OFF — —
SW7 ON — -
Swi OFF — —
T1 88 —
T2 DC -

NOTE1: Use a fine tipped item such as a pair of tweezers to set SW1 to SWE.

PC-7200 timer error adjustment

[Purpose]

To adjust timer accuracy, the timer basic clock frequency may be adjusted using the trimmer capacilor.

[Instrument required]

Type UT-300 or UT300A error adjusting tool or frequency counter.

[Measuring method]

1. Connect the power cable of the instrument with the wall ou

instrument to become stable.

2. Apply probes to test pins, TP1 and TP7 (GND) of the main board.
3. Connect power supply, MFD, LCD, or CRT to the main board and turn power on. Inser! the test disk in the MFD.
4. After ensuring that “LOADING OK" appeared in the display, adjust the timer error to the room temperature using the trimmer capacitor, in reference

to the table below.

Roomn temperature Daily error (sec/day)

14 ~ 16°C
16 ~ 18°C
18 ~ 20°C
20 ~ 30°C

Nominal value

025 ~ +0.85 (+0.25)
-0.20 ~ +0.85 (+0.35)
+0.20 ~ +1.00 (+0.45)
020 ~ +1.15  (+0.55)

SWi~8

T IOTZ

d
=

£

tlet and turn power on after a lapse of more than 15 minutes which is required for the
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Figure 1. 80287 block diagram Figure 2. 80287 pin configuration
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Table 1. B0287 pin description

Symbols

Type'

Name and Function

CLK

Clock input: this clock provides the basic timing for internal 80287 opera-
tions. Special MOS level inputs are required. The 82284 or 8284A CLK
outputs are compatible to this input.

CKM

Clock Mode signal: indicates whether CLK input is to be divided by 3 or
used directly. A HIGH input will cause CLK to be used directly. This input
may be connected to Ve or Vgg as appropriate. This input must be either
HIGH or LOW 20 CLK cycles before RESET goes LOW,

RESET

System Reset: causes the 80287 to immediately terminate its present ac-
tivity and enter a dormant state. RESET is required to be HIGH for more than
480287 CLK cycles. For proper initialization the HIGH-LLOW transition must
occur no sooner than 50 us after Voo and CLK meet their D.C. and A.C.
specifications.

/O

Data: 16-bit bidirectional data bus. Inputs to these pins may be applied
asynchronous to the 80287 clock.

Busy status: asserted by the 80287 to indicate that it is currently executing
a command.

Error status: reflects the ES bit of the status word. This signal indicates
that an unmasked error condition exists.

Processor Extension Data Channel operand transfer request: a HIGH on
this output indicates that the 80287 is ready to transfer data. PEREQ will be
disabled upon assertion of PEACK or upon actual data transfer, whichever
occurs first, if no more transfers are required.

PEACK

Processor Extension Data Channel operand transfer ACKnowledge: ack-
nowiedges that the request signal (PEREQ) has been recognized. Will
cause the request (PEREQ) toc be withdrawn in case there are no more
transfers required. PEACK may be asynchronous to the 80287 clock.

Numeric Processor Read: Enables transfer of data from the 80287. This
input may be asynchronous to the 80287 clock.

Numerlc Processor Write: Enables transfer of data to the 80287. This input
may be asynchronous to the 80287 clock.

NPS1, NPS2

Numeri¢ Processor Selects: indicate the CPU is performing an ESCAPE instruc-
tion. Concurrent assertion of these signals (i.e, NPS1 is LOW and NPS2 is
HIGH) enables the 80287 to perform floating point instructions. No data trans-
fers involving the 80287 will occur unless the device is selected via these
lines. These inputs may be asynchronous to the 80287 clock.

CMD1, CMDO

Command lines: These, along with select inputs, aliow the CPU to direct the
operation of the 80287,
These inputs may be asynchronous to the 80287 cldck.




o 7-2. TM-42: 8042/8742AH
 UNIVERSAL PERIPHERAL INTERFACE
" sBITSLAVEMICROCONTROLLER

Q'“temhangeablé ROM and EPHOM"-‘*--
N Versuons

u Expandable IfO T
: ¢ Mode' aiilabl;e

Over % Instrucflons. D% Single Byte .
“Avallable'In EXPRESS o

Standar ,Temperature Ftange: 1335

- ‘Pln, Software and"Archltecturally ol
] COmpatlbIe wnh 3041A/8741A

l é048 X 8 ROM/EPROM 128 x 8 RAM

[ 8-Bit Timer/Counter, 18’Frogrammable

| ns: i e

: One 8-Bit Status. and rTwo Data _ 11

ZRegisters for Asynchronous- Slave-:to-
Master Interface

|lﬂ DMA,. lnterrupt,*o,_;_‘:
1 Supported

m. Fully Compatible with all Intel and Most .
i " Other Mlcroprocessor Families ‘

i

iiﬂédé;@ﬁérﬁti&

The lntel UPI 42 is.a general-purpose Universal Perlgheral lnterface that allews the desugner to develop
icustom:zed ‘solution for penpheraf dewce control .

(It |s%ssent|ally a \slaye microcontroller, or & mrcrocontroller W|th a siave interface mcluded onthe chlp
;Interface reglsters re’ mcluded to’ nable *the”UPI A_devrce to functlon as a stave penpheral controller in the

=?MCSTM Modutes and rAPX famaly,
To aIIow ‘tull user erxnblhty the pr '

" 'Programming
> Voltage 7'

P 26/0RQ |
PZ5/TEP |

B armacic

;.
- |
of
ale

sy

]
!
|
i -

L msiw20me®auss

T 210393=3’

Voo~ TEV SOPRLY
Va——= GHOUND PLAGE

210393-1 210393-2
Figure 1. Block diagram Figure 2. DIP pin configuration
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~Table 1. Pin Description
DIP | PLCC
Symbol | Pin Pin |Type Name and Function
No. No.

TESTO, 1 2 i i TEST INPUTS: input pins which can be directly tested using conditional branch

TEST 1 39 43 instructions.

FREQUENCY REFERENCE: TEST 1 (T,) also functions as the event timer input (under
software control}. TEST 0 (Tq) is used during PROM programming and verification in the
B742AH. Itis also used during “sync mode" to reset the instruction state to $1 and
synchronize the internal clock to PH1. See the Sync Mode Section.

XTAL 1, 2 3 I | INPUTS: Inputs for a crystal, LC or an external timing signa! to determine the internal

XTAL 2 3 4 oscillator frequency.

RESET 4 5 i | RESET: Input used to reset status flip-flops and to set the program counter to zero.
RESET is also used during PROM programming and verification,

(1] 5 6 || SINGLE STEP: Single step input used in conjunction with the SYNC output to step the
program through each instruction (8742AH). This shouid be tied to + 5V when not used.
This pin is also used to put the device in synch mode by applying 12.5V to it.

CcS 6 7 | | CHIP SELECT: Chip select input used to select ane UP| microcomputer out of several
connected 1o a common data bus.

EA 7 8 | {EXTERNAL ACCESS: External access input which allows emulation, testing and PROM/
ROM verification. This pin should be tied low if unused.

RD 8 9 ! | READ: |/O read input which enables the master CPU to read data and status words from
the OUTPUT DATA BUS BUFFER or status register.

Ag 9 10 | | COMMAND/DATA SELECT: Address Input used by the master processor to indicate
whether byte transfer is data (Ap = 0, F1 is reset) or command (Ay = 1, F1is set).

WR 10 11 1| WRITE: |/0 write input which enables the master CPU 1o write data and command words
to the UPI INPUT DATA BUS BUFFER.

SYNC 11 13 O | OUTPUT CLOCK: Output signal which occurs once per UPI-42 instruction cycle. SYNC
can be used as a strobe for external circuitry; it is also used to synchronize single step
operation.

Do-Dy [12-18114-21; 1/O | DATA BUS: Three-state, bidirectional DATA BUS BUFFER lines used to interface the UPI-

(BUS) 42 microcomputer to an 8-bit master systemn data bus,

Pig-P17127-84130-33| (/O | PORT 1: 8-bit, PORT 1 quasi-bidirectional 1/0 lines. P1g-P14 and P47 access the

35-38 signature row and security bit on the 8742AH.
Pog—Po7 | 21-24 [ 24-27| /O | PORT 2: 8-bit, PORT 2 quasi-bidirectional 1/0 lines. The lower 4 bits (P29—Fa3) interface
35-36|39-42 directly to the 8243 1/0 expander device and contain address and data information during
PORT 4-7 access. The upper 4 bits (P24-P»7} can be programmed to provide interrupt
Request and DMA Handshake capability. Software control can configure Pz4 as Output
Buffer Full (OBF) interrupt, Pas as Input Buffer Full (IBF) interrupt, Pag as DMA Request
(DRQ), and P27 as DMA ACKnowledge (DACK).

PROG 25 28 I/0 | PROGRAM: Multifunction pin used as the program pulse input during PROM programming.
During 1/0 expander access the PROG pin acts as an address/data strobe to the 8243.
This pin should be tied high if unused.

Voo 40 44 POWER: + 5V main power supply pin.

Voo 26 29 POWER: + 5V during normal operation. + 12.5V during programming operation. Low
power standby pin in EPROM and ROM versions.

Vgs 20 22 GROUND: Circuit ground potential,
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Figure 1. Block diagram
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SIGNAL DESCRIPTIONS {15

The bIock.draggm in F:gure-1 ~shows the pin connecticn . ... . -y,

with the major internal furctions of the MC146818 Real Time

function of each pm“"“ =

VDD, Vss ]

DC power is provnded ta th £ he |:i|n5, VDD
being the more positive’ voltage ~The: minimum’ and}makl- :
mum voltagesiarexllsted—lrythe Eiectr|cal==ChaJracrensn'c =
tables. ! g 3 ] I 1 j

signal or the crystai oscillator.” External sq’u
4.194304 MHz, |1 048578 MHz, or 32.768 kHz

v, be con-

nected to OSC? as shown.in. Figure.10.-The.intarnal nm&m RO

base frequency to be used is chosen in Hegrster A

The on-chip oscu!ator j

._-"'... _s‘ Lo
H 5 i

AT cut crystal at 4 194304 MHz orj 048576;M_jiz=fcequen
cies. The crystat coennections are shown | in Figure 11 and the

crystal charamensncs in Frgure 12. ] F
{ ] . .

[
1o
[

cLock our OUTPUT i ¥

CKOUT' L i
The GKOUT pin, i§ an output ELNGED urne base frequency

divided by 1or4 A major use for CROWT- s ds the |nput4

clock té the-micraprocessor; thereby saving the cost of a sa-

cond crystal. The frequency-of-EKOLT-depends upan-the

time-base fraquency and the state of the CKFS pin as shown

in Table 2. :

CKFS — CLOCK oQJT FREQUENCY SELECT, INPUT

; - i
When the CKFS pin-is-tied-te-V\pprit causes.CKOWUT-1a.be
the same frequency as the tlme base at the OSC1 pm When

quency divided by four Table 2 SummmaM?es the effect of
CKFS. ‘

Table 2. Clock output frequencies

Time Base ; [ Clock Frequency | Clock Frequency
{oscn Select Pin Output Pin
Frequency {CKFS} (CKOuUT)
4.194304 MHz High 4.194304 MHz
4.194304 MHz Low 1.048576 MHz
1.048676 MHz High 1 .048576 MHz
1.048576 MHz Low 2624144 kHz
32.768 kHz High 32"768 kHz
32.768 kHz Low 8. 192 kHz

SGW — SQUARE WAVE, OUTPUT

The SAW pin can output a 5|gnal from ene of the 15 taps
provided by the 22 internal-divider stages.- The frequency of
the SAW may be altered by programming. Register A, as
shown in Table 5. The SQW signal may- be turned on and off
using the SQWE bit in Register B. ° i o

0-AD7  — MULTIPLEXED BIDIRECTIONAL AD-
DRESS/DATA BUS

-Multiplexed.-bus.. processors save pins by presenting the
addressfdurmg the first pomon of the bus cycle and using

S

Clock ; plus--BAM = LThe ifal! oyvmgeparagraphs descl:nbe—the— o

the same [ plns during the second portion for data. Address-

then- daéa multiplexing dces not slow the access time of the
__._MC146818 since.thebus reversal .from.address to data is oc-
T curfing: dunng the mterna‘l RAM access trme--“ Laan

: The address must be valid’ jUSt prios: to' the. fall of AS/ALE
Bl WhICh time-the-M@146818- ietn:hesitheI address from ADO
[ 1o AD5« Valid-write data must be presented and held stable

- i ~during:the 1atten gortion of the DS or WR pulses. In a read
[ cycle, the MC146818 outputs eight bits of data during the
~ latter portio o-f the DS or RD pulses, then ceases driving the
buen. Bfurns; ithe: ohtput drivers to the high-impedance state!
_when &S falls m}t e Motorola case of MOTEL or RD rises in
the otHer case} !

‘U‘LTIPLEXED ADDRESS STROBE, INPUT

A positiVEGoing rnulhplexed address §tobe pilse serves
to- demultnpi ‘theibus. The falling edge of AS or ALE causes
~CteaddressT toTbe latched within the-MC146818. The
automatic MOTEL circuit in the MC146818 also latches the
state of the DS pin Wlth the f ling edge of AS or ALE.

e nr R p—

DS — UATA—STHOBE OR READ, INPUT

The DS pin has ftwo mterpretauons via'the MOTEL circuit.
When- emanatmg from 'a Motercla type :processar, DS is a
positive pdlse durmg the latter portian of the bus cycle, and
is variously called/DS (data strobe), E (enable) and ¢2 (92

" clock). Durmg read cytles, DS 3|gn|f1es the time that the

"RTCisto qnve the bidiréctional bus. In wntecyc:lee ‘the trail-
__ing edge of DS causeé the Real-Time Clock plus RAM to
“Tatch the Viritten data | :

-The secopd_M(DTEL interpretation ofy DS |s ‘that -of BD,
MEMH or 1/OR émanating from the competltor type pro-
cessor. In this case DS-identifies-the-time period when the
real-time clock plus RAM drives the bus with read data. This

- interpretation of DS is also the same as an output-enable
signal on_a typical memory.

The. MOTEL. gircuit, within the MC146818, latches the
state of the DS pin on the falling edge of AS/ALE. When the
Motorola mode of MOTEL is desired DS must be low during

i ASSALEEswhich is the case with the Motorola multiplexed
bus processors. To ensure the competitor mode of MOTEL,

the DS pln _must_retnain h|gh during the time AS/ALE is
-high.- -

R/W - READ/WRITE:INPUT

The MOTEL circuit treats ‘the R/W pinin one of two 0 ways.
When &:Motorola- type- processor is connected, R/W is a
Ievel whrch indicates whether the current cycle is a read or
wiite, A read cycle is indicated with a high level an | R/W
‘while) DS (s high, wheraas a wnte cycle is a low on R/W dur-
ing DS\ L

The second interpretation of R/W is as a nagative write
pulse, WFFI MEMW, and I/0W from competitor _type pro-
cessors. Th JEE c:rcuut in this mode gives R/W pin the

.same meantlng s the/ write (W) pulse on many generic
RAMs

-1
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CE — CHIP ENABLE, INPUT

—— Twerrhiprematie et siyral—sTUEEsseTEn tHowt for=a
bus cycle in which the MC146818 15 ¢ be accessed. EE s not

latched and must be stable during DS and AS {Motorola
case of MOTEL) and during RD and WR (in the other
MOTEL case). Bus cycles which take place without asserting
CE cause no actions to take place within the MC146818.
When CE is high, the multiplexed bus cutput 18 in a hgh-
impedance state.

When CE is high, all address, data, OS, and /W inputs
from the processor are disconnected within the MC146818.
This permits the MC146818 to be isclated from a powered-
down processor. When CE is held high, an unpowered
device cannot receive power through the input pins from the
redl-time clock power source. Battery power consumption
can thus be reduced by using a pullup resistor or active
clamp on CE when the main power is off. When CE is not us-
ed, it should be grounded.

IRQ — INTERRUPT REQUEST, OUTPUT

The IRQ pin is an active low output of the MC148818 that
may be used as an interrupt input to a processor.. The iRQ
output remains low as long as the status bit causing the in-
terrupt is present and the corresponding interrupt-enable bit
is set. To clear the TRQ p\n the processor program normally
reads Register C. The RESET pin also clears pending inter-
rupts.

When no interrupt conditions are present, the iRQ tevel is
in the high-impedance state. Multiple interrupting devices
may thus be connected t¢ an IRQ bus with one pullup at the
processor.

RESET — RESET, INPUT

The RESET pin does not affect_the ciock, celendar, or
RAM functions. On powerup, the RESET pin must be held
low for the specified time, tRLH. in order to ailow the power
supply to stabilize. Figure 13 shows a typical representation
of the RESET pin circuit.

When RESET is low the following occurs:

al Periodic Interrupt Enable (PIE} bit is cleared to zero,

b} Alarm Interrupt Enable (AIE) bit is cleared to zero,

¢! Update ended Interrupt Enable (UIE] bit is cleared 1o

zero,

d) Update ended Interrupt Flag (UF) bit is cleared to zero,

el Interrupt Request status Flag {IRQF) bit is cleared to

zero,

f} Periodic Interrupt Flag (PF) bit is cleared 1o zero,

g! The part is not accessible.
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7-4. MN1288 LCD CONTROL LSI

The MN1288 is a multi-function LSI o control both liquid crystal dot
matrix graphic displays and raster scan cathode ray tube displays.
It is suitable for controlling the display of fransportable computers.

1. FEATURES

1. The MN1288 is suitable for personal computers using LCDs and
CRTs.

Large screen LCDs can be used.

In the LCD mode, the software for the CRT can be used without
difficulty.

Scerolling and external synchronization are possible.

84-Pin flat package, using CMOS technology.

L

2. FUNCTIONS

2-1. LCD and CRT Control Common Functions
e Display character capacity : 214 (16384) characters
(Programmable)
e VRAM addressing
e Scrolling, paging

16K words

Scrolling scan line by scan line
Scrolling character row by
character row

e Cursor display
{Programmabie)

e External synchronization

e Bus interface

® Floating address function

The cursor format and blinking

2-2. LCD Control Functlons

® Display format

e Data outputs
e Duty (Programmable)
® Front composition

® Sync signals

* Artibute control
& Built-in oscillator circuit

2-3. CRT Control Functlons

& Scanning modes

& Skew funtion

# Light pen

CLK

Upper Screen
Scan Ling Gounter

RN,

- Upper' Skreer Memnry i
_.ddressmg Gnumer

E ' LuwerScr.een Lol "'_
In the non-interfaced mode moo-mpr | | 5““__‘;'_ﬁ°_°}’“"faf | L .
G800 family and 8080 family ATO — - o
AT1 o 4
| ¥, Lower Scraen Memory ! —=  LCDData ubo - U3
DUTY T ! Addrassmg Counter ' = Caritrof . LDO—LB3
wE | T T RN S N
Full display (non-divided screen) 5’['3’;‘2"'_9 g A R i v ol
L
Upper and lower display (divided erics | —o wnter b v
screen) FLOA MACLK
2 bitS. 4 bits WIBE 4 S = ZCHACLK
1/2 — 11256 HPLMTO CLK & Timing Al !i L FRN
. Gontrol . -
Horizontal 4, 6, 8 dots g';'é“:ﬁ R B S TR TR E R ;‘;ﬁé"
Vertical 1-32 dots osea’ | f o e
HSYNC {Horizontal synchronization) BLANK: _ - I+« .1 DLAT
VSYNC (Vertical synchronization} VPLMT ‘
2BYTE ' sl i
"|
l T
I LR : P
Non-interlaced mode
trterlaced-sync maode : '
Interlaced-sync with video mode
Digplay timing .
Cursor dispiay timing i . .
é é 2 [4] o i ) ' i
= w - m '
235 swzlByl 0ol pa connro
550EZ2259325088538888
b =2
woke—1 S3ESRRRERERRRERRBBLEZ lb=07
DINH | 2 e2|F= o6
HPLMT1 .| 3 61{os
HPLMTO | 4 50/=104
RD7 | 5 59|1Da
RDS | & s58[—yp2
Ros | 7 s7(F= D1
RD4 [ 8 1] | mm 1]
RC3 || o 58 |1 RAW (WF)
abz —j| 10 54 (F3 E (AD)
AD1 3 11 (TOP VIEW) 53 :63,@)
RD0 12 52 |[1C8
AT1 |13 51{CRS
ATO—](14 s0|=RAd
vss |15 4e|E1RAs
DISPTMG | 18 48 [TRA2
CuDIsSP 1|47 47 IE38A1
EXTCU ) 18 46 (TR0
HSYNC | 10 5[ eLANK
EXSYNCG —| ag 4|0k
VSYNC —]| 21
RIS NE885 983585838885 ¥[SE
[
U TUITOOUIII I UT T
= < R R
522235333335 5500 88858
- x>«
Q

Pin Configuration
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PC—7200
Pin Description
P Syimbrot It s e Purrction
Ne, *1
1 MACLK 0 L Cleck output from the memory addressing counter
2 DiNH | L L.CD Data control input
DINH is HIGH : Data (UD0—-UD3.LDO—LD3) are LOW.
3 HPLMT1 | L Input signals to determine the number of horizantal dots of HPLMTI1 L L H H
4 HPLMTD a character HPLMTD L H L H
HORIZONTAL 8 4 [} 8
DOTS
5 RDB7 | L Input data to display in the LCD mode
j §
12 RDD
13 ATI | L Input signals to control the attributes
14 ATO
ATI L L H H
ATO L H L H
ATTRIBUTE EXTINGUSH REVERSAL NORMAL LIGHT
15 V&S System ground
16 DISPTMG 0 C/L | Output signal to indicate the active display arealt is an active high signal.
17 CUDISP 0 C Output signal to indicate a valid cursor address in the CRT mode. [t is an active high signal.In the LCDmode, this
output is not effective—kept LOW.
18 EXTCU | C/L | Input signai to enable the external cursor control.
It is an active high signal.
EXTCU is LOW : Extinguish
EXTCU is HIGH : The curser position is determined by the value of the Cursor Scan Line Register.
i9 HSYNC 0 C/L | Output signal which is active during the horizonta retrace interval
20 EXSYNC | C/L | Input signal tc enable the external sync mode.
It is an active high signal.
ESYNC is High : Externat Sync Mode
21 VSYNC 170 | C/L | Bi—directional signal which is active during the vertical retrace interval.
EXSYNC is LOW : (VSYNC) output
EXSYNC is HIGH : {(VSYNC) thput
22 MAD 8] C/L | Cutput signal to provide refresh memory addresses.
j j
35 MA13
36 FLOA | C/L | Input signal to float MAD—MAI3 and RAD—RA4 outputs.
It is an active low signal.
37 RES | C/L | Input signal to reset this LSl. it is an active low signal.
38 LPSTB | [ Input signal from the light pen detecting a character position
39 puTY | L Input signal to determine the duty of the LCD.
High : 17100, Low : 1,/7200
10 CRT/TCD 1 Input signal to select the display device,the CRT or the LCD, High : CRT mode, Low : LCD mode
41 VPLMT [ L Input signal to iimit the number of vertical dots of a character.
42 ?BYTE | L Input signal to enable horizontal 16 —dot characters.
?2BYTE is LOW : Horizontal 8--dot character
2BYTE is HIGH : Herizontal 16 —dot character
43 15778 L Input signal to select the LCD format, the non—divided display format or the divided display format
18,725 is HIGH : non—divided display format
15775 is LOW : divided display format
i CLK | c Clock input in the CRT mode. it is used to synchronize all CRT functions.
45 BLANK | L input signal to generate HSYNC and VSYNC in the LCD mode.
BLANK is HIGH : Generation of HSYNC and VSYNC
BLANK is LOW : Non—genertion of HSYNC and VSYNC
46 " RAD 0 C/L | Qutput signals provide the row address of a character,
§ §
50 RA4
51 RS | C/L | Input signal to select the infernal registers
RS is LOW : Selection of the address registers
RS is HIGH : Selection of the contre! registers
52 [ C/L | Chip select signal input. It is an active low signal.
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P00

68,780

e ----68/480 is- LOW— +3080-family—bus-interface.
88/80 i HIGH 6800 family bus m’terface

Input signal to determine the bus interface.

-
b
|
|
i

Bl—dlrectmnal Fats with the (GTH

s T

~{n-the -divided-display- format of thevLGD paraIIeI output data to -p

rovide- ttte uoper -data for the.L LGB FOW-

-—LDU L03 4bit-: outputsr ;
- HIn-- the non dnnded dusolay forrnat these ootputs aret not used,

f f drivers. In the non—divided dlspfay format fod, parallel"output ' data to prowdje for the LCD row drlvers
67 uD3 UDZ.UD3 : 2bit cutputs  UDO—UD3 : 4bit cutputs ! i
--§8 -] - - LEDO-— -0 -t —L—)-Paralel-outpui-data- to prowde the lower data for the oW drlvers n--the- divided disblay‘forrjé_it -mode ofthe
§ § LCD Gonemgn duget o8 b 1TA -

: i T i
o - - LDZ D3¢ 2bit-utputs — -+ o o ; | i !

- data’ outputs, the- 2—1

It-or-the

e [ outputs—i e
ey T T S SIS ) T
T L | ascilation-on mode-of. LQD?:jOn——the—fqoe
0 L 4o | IR | . i
Lo widened twice.
78| - - -DSHC- - 0.~ [ L --| Gutput signat W “shift  the" Sath 1o e Len ro drlve SR
7 DSHC 0 L | Output signat to enable the LCD row drivers” = 7 =
80 FRMAC 0 L Aiternate output signal for the LCD_column and row drw’er
|-—81- —f--—~ —FRM-———}- - 0-—|-- k-—|-Fram- signal-te-initiafize- the LCD’ column drwers—
| 82 DLAT _ 0 L7 "otput signal for e LED Ccolimn
83 SYNCLK 0 L Symchronous signal to provide for he exter
84 CHACLK 0 | L | Character clock output o :

*1} C/L indicates the CRT or the LCD mode: C is the LCD modo
L is the CRT mode
C.’L is the CHT and the LCD mode_

Description of the Programmable Fteglsters

| Address Reglster Register Type i -Réad] o] - T 7 Data Bits . :
Reglstgr_ | Number it? s iwate 7] L Motle | N ENEER N
: h “CRT/LCD o '
x | AR | Address Register 1| CRT/LED EN _
200 - RO | Hrixontdl Total G0 <l [ CRT/LED %2 i I i
Qi R Hrixantal Displayed-- """ YW | CRTALEDY 3 i o
02 R2 HSYNC Position W - CRTALED %2 T i B
03 R3 HSYNC.” VSYNC Width T W 7| CRT/LED 2 |- V0 | H3 | HZ | H1 | HO
o4 [ R4 Vertical Total , i W PERTZLCD: 2 |73 _
5| - "R | Vertical Total'Adjust @ S 0 ] o W [ GRT ¢ },
06 R6 Veriical Displayed SE TUWr i
07 |. Rz | VSYNC Position kL B A R t
08 RS Interlacé ‘mode & Skew "5 I oo [ x [ x|l vi]s |
f 09 R9 Maximun Scan Liné-Addréss © / T CRTALCDY U R RN |
A RID Cursor Start Scan Llne T AERT ALED * [ | :
[ __RI Cursor End Scan Ling" " CRTALED * < IE i
i 0c RIZ Start Address (H) SOCRTALCD | v % vl 2 i i
0b R13 Start Address (L) CRT/LCD ‘
__0E ~ R14 __ | Cursor Address (H) CRT/LCD X % ; sl )
0F R15 Cursor Address (L) W TORPARED it Tfent V1IN0 i 24 S
10 R16 Light Pen (H) it SRt Bl OBRT W) | x| x f |
| 11| w7 | Liant_Pen_(L),Duty Register &I’ - RAW L {ICERTALCE™ | [ L o |
| 1D . R29 . | Start Scan Line Address = -7 " RZ/W-_i|! CRTyIlED:: S NS |
1F R31 Vertical Blanking Flag R CRT/LCD #2| x x X % x X VF X
*1: The register value = The required value —1 *2: In the LCD mode, the register is effective when BLANK is High.
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7-5. MN1292 VIDEO

I
PC—7200

2-2. Pin Descriptions

SIGNAL-CONTROL S|l etone 1o Fonchirs
i !
Syst
The systems using both the CRT (720 350) and the LCD (640x200) ‘ vss ystem ground
without difficulty. 2 X0 0. Qutput osc
3 HSYNC | Input HSYNC signal
This LS| is packed in a 100-pin flat package and uses CMOS 4 VSYNC i Input VSYNC signal
technorogy. 5~8 | RA0~RA3 [ Input raster addresses to control underline
9 15/75 I Input signal te select the LCD format
1. FEATURES 15/25 is HIGH : 1—Panel format
1-1. Both LCD and CRT Mode 18/25 is LOW : 2~ Panel format
10 CRT/LCD ! Input signal to select the CRT and thel.CD
[isplay Format Character Mode (80 x25) CRT/ITD is HIGH : CRT mode
onoch —
Colors Monochrome CRT/TTD is LOW : LCD made
1-2. LCD Mode
11~19 | CC8~CCO ;| O *? | Output address to the C.G.ROM
LCD Panel 640x200 (1-Panel, 2-Panel) 20 | ROMADR | G 1 | Output address to the C,G.ROM
Panel Image Normal, Reverse ) )
Character Font 8x8 dots CRT mode : ROMADR is HIGH
Aftribute Types Mode 1, Mode 2 LCD mode : ROMADR is LOW
Intensity Types Half-Tone, Alternate Font 21~24 | RD7 ~RD0 1 Input data from the C.G.ROM
27~30
1-3. CRT Mode 2 VDD +5V Power supply
Display Monitor 720%350 2 vss System eround
Character Font 9x14 dots 31~36 | MD7~MDO0 |1/O *2| Bi—directional data with the videc RAM
38,40
Note: The MN1288 is a LCD/CRT controller, Py Vss System ground
39 VDD +5V Power supply
2. PIN DESCRIPTIONS 41 | CRTRAS | O 2 | Output signal to enable row address of
. . the MN1238
2-1. Pin Assignment 42 CRTRAS | 0 *2 | Output signal to enable column address
of the MNI288
ZnOxyw 2 43 PGAD1 0 2| Output address to the video RAM
QL350 AeE280 o - -
g_gggggggﬁgggggﬁgﬁ B 32 #_ | RAS _|I/0 *1| Output RAS signal to the video RAM
EX?TTTTTHTTTTTTTTTTTTT[T 15 TAS | O =2 | Output CAS signal to the video RAM
46 OF 0 %2 | Cutput OE signal to the video RAM
CoOmL~ODDY MO — OO ~ © 0 Mo - QD0 M0
vig-——;v°-°’°’°’°’°’°’°’°’mmmgmmmammmmhht“;’j :X—*ggDEc 47 WE 0 *2 | Output WE signal to the video RAM
HEYNG —- |3 73| f—01 48 CPURAS | O 2| Output signal to enable row address of
VSYNG —f |4 72| ~—LPME the GPU
Fa1—d o 70 [ FiEww
E:;: s ga| F— @ 48 CPUCAS | O *2 | Output signal to enabe column addressof
RA3 — |B gg -——@ the CPU
CR‘III?.'%I':‘): ?o gg :Eg 50 vbD +5V Power supply
8+— |11 N
O 1 1 | W 51 V85 System ground
CC8=—1 |13 MN1292 63[ fb——ap 52 RAMA Q %2 | Output address to the video RAM
CCs~— |14 62| fu--mD0) -
cCq=—[16 61 peem 53 DIr 0 *2 | Output signal to control the data bus
coa s o [ 54 GATE | O 2 [ Output signal to control the data bus
ce1—1e 58[ [*—D4 55~62| DI~D0 |I/0 *2| Bi—directicnal data with the CPU
cCo~— [18 57| —=D5
ROMADRA-— 20 56[ == D6 63~66 | A3~AD | Input address from the CPU
s | 4 P | 2 67 TE i Input signal to enable the MN1252
RDS— [23 53/ —=DIR CE is LOW : the MN1292 is active
ADA— 24 2| Rama — ] - - -
VDD e mp e s nnr BenEEROsYRTREL RS [ VES 68 ﬁ | nput s!gnal te re?d thernal reglﬁters
’ T T H I I I I II ' I I I l H H l l J l T 69 10 | Input signal to write internal registers
70 MEMW | Input signal to write the video RAM
NN - OO Y ONM- OO - W] o
982332222%ggggggﬁgﬁbogégg 71 RESET I Input signal to reset the system
5™ S 1 CPMES I | Input signal to control the video RAM
(TOF VIEW) access by the CPU
Figure 2-1. Pin assianment 7 i c Output latch signal to the address MPX
g ! g n 74 ADRDEC | Input signal to address the internalregisters
by the CPU
75 VDD +5V Power supply
76 Vi3S System ground
77 XACK 0 %2 | Qutput write signal to the CPU
78 v 0 k21 Output vertical sync signal
79 H 0 k2| Quiput harizental sync signal
80 VIDEOQ G %2 | Cutput video signal
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81 I 0 *2 | Output interhSity signal 25w 7%l -5=a
¢ —82-—|—MODBE-- - |- -l —-|-Input-signals. to- qgnt:nl..the.lattgib J.te,_._in._. .
"8% —| _MODEG_ |-~ | -the LCD-mode . - o1 ]
84— —LGDRV . — | - lnput 3|gnal to reverse- the LCD. ;ane\lfﬂ

“GRACLK
abom 4]

WL L

co*rihect to the CHACLK of the

.._.._.Mmzaa)-— S e —

Output S|gnal to’ contfal the WIDEiof The

i Mmzaa ; r

When CE is; LDW WIDE- |s aIway&LOW,-

“Cedhifett to the WIDE oF the MN1288)

3. MN1292 BLOCK DIAGRAM“ N

[+
=
<N
=
=}
[=7]
[}
ha

Wl iidd

RETRE RN

[
]
v =
EZ| o
< @ e
Elﬂ
'3fhjﬁnﬂ1

R FtOH

ol
_".

T+13

|
|
1
|
|
|
|
:
|
I
|
|
!
- -89 - - VSS-- - System- groqnd | !
90| CRTGS— Jutput- i ctvthe’MNIZBB_LiW{ !
B R onng _tq the CS-of the MNIZ88) | Y,
B[ ATE 707 %2 | Qutplt sighal | to control e attriiite inthe | 9%:
- 92 — | -ATO - foe e -LCD-mode ! - .. PR | _ e
. (connect to the ATO,ATI of the: ! - £
R ] 8 g8
93| CRLCO " [0 T Outpit Sighal t& sele¢t e LCD and the ! = g
94 | LCDCLK " |0 #2 | Oiit s.g"na‘r’ i the’LCD' mode” ! g
N Anect, to-  the. dsc1 o the MNI238) | 8
95 - CRTCLK-"’ 0 %2 Cu CRT. mode : e 7
B S R -‘ccnnect tu—tﬁe oK. of 'the. Mp1288) \ SRS ig
96 . -;_t'jSPT_MG:_ - “input DSPTMG Sighal- from'the MN1288 ! — T |
57 | CUDISE | 1| inpit CUDISP Siprl from the MNI2eE LR & Toal
98 | “eURCON-]" -Quitput signal £ control o sor blinkingin %l'- & = E z E ; :
TR ARt g (6D mde.” In'the’ CRT thode this T 2 2zl
e e e §|gnal is HIGH . : : g 8 U)L: :
R (connect t6 the EXTCU of the Lo o
- I SRR SOURSP R L s
ik 3 il e AR o
i P L
5§ 5 983c GBBBELG
a &gl
a4
Notes Figure 3-1. MN1292 block diagram .
‘_4?.fll’01: ADDRESS MAP
Lt ira 2
ADRDEC| A3~ Al | READ/WRITE
e | H L A4 ! e
‘ R : L 2 WRITE;ONLY | MN1288 Address Reglster
el L READ,/WRITE,| M1288 Data Registers
- --)-';- - L 8 WRITE ONLY | Mode Control Register
: _ ‘ ‘ : ek L 9 —erarrhaNat iUSedi -3 =i
: - ‘ b v L A READ ONLY | Status Register
N L [ B~F - Not Used
0 ; . Figure 4-1. /0 address map
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_ 7-6. MN1294 LCD CONTROL LSI

The MN1294 is a video signal synthesizing LS| with the graduation
display feature that has been developed for personal computer
display. When used in combination with the MN1288 LCD/CRT
controller, it will enhance to establish a display feature that has both
the LCD and CRT displaying functions. While the color display
function is furnished for the CRT, the color display function is
furnished for the LCD with attribute and graduation features.

1. Features

1. When used in conjunction with the MN1288, a compact
LCD/CRT display CGA can be established, which is about one
third of the conventional CGA.

2. As RGB output and composite video signal outputs are furnished
for the CRT display, it is possible to do monochrome or color
display.

3. For the LCD display, it enhances to operate in the color CRT
display mode using the attribute or graduation feature.

4, There are three kinds of attributes for the LCD display.
5. There are two modes of four and eight tones for the LCD display.

6. In the LCD 8-graduation mode, it is possible to choose any
pattern of tone.

7. For the LCD display attribute, it is possible to choose intensity
based emphasize by font selection or graduation (halftone).

8. In the LCD graphic 320200 dots color mode, there are choices
of pseudo 3-tone and 4-tone.

9. In the LCD display mode, black and white of the display data
can be inverted.

10. 1t is possible to connect the following four types of display units,
when a color graphic board is composed using the MN1294 and
MN1288.

a) RGB monitor (640200 dots, 8 colors, 2 fones)

b) Home television that has the composite video input
c) LCD panel (640200 dots, 2 screen})

d) LCD panel {840x200 dots, 1 screen)

11. CMOS, 124-pin flat package
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2. PIN DESCRIPTIONS [0 N I R 7 Output 5|gna| 16 ‘eniable Tow addréss ¢ oﬁhe
2-1. Pin Assignment el Bl i Cpi - e e

z @ Output signal to enable column addressof
(o2Eesd By 3 %8 B e QRUS 57 :
%%‘zﬁaﬁ5’155322%§§09§§8_wm5z>?%% 5 "ﬁﬁfﬂuffmgnal to Video RAWD. T
IR '
W FTEREREEEEE R B R R P
NC—|2 ] | N YT
RA0— |6 88— TAIN Systern ground
2;5&'5: ! o3| [ ADRCEC 66 Input signal to reverse the LCD_panel
e — [0 o e 67 Input signal to controb attribute’ andshading
Frecham | 1 Mn1294 |2 functlons in the LCD mode
CCB ] |13 sl BE ; -
cos=—i |14 B0! l—— a3 AL EARS 4 N
! I B[] ) e GPUL o
b3 a4 A input signal to enable the MNi294
ERPoM~—] |20 (TOP VIEW) 7 g e e oot CEsis LOWs s thes MNT294 i active.
23;: g [ :g 11 Uk O [oliputosighali torreadinfernalsrégisters
Fos 23 n o8 1 Input signal to write infernal“fegisters
e — 2 - n%oeu _L : MEMW | _ Input 5|gnal ta write video RAM _
RD1 == |27 67| »—— MOBE1 85 T i 3 EIL EE R
RDg~—] (28 €6( ~— LCDRYV . ez - —loc
vgg: gg :3 :xgs 86 Inp_ signal to control video ‘HAM access
NeT ¥ RS RASSYRI SRR R R RELERBRR|® N _rsianin G0 2 AR CR ar iy ot m1n T
—E-“,HlH]IIIIIIHHHHHHHHH 87 ADRDET | lnputsignaltoaccesstheinternalregisters
LAV S0 0 2 & skl 00 eni wilzaimt rlochiethesGPE ~oi sl 23 a0 T
gg‘%%%%%%%g%%%gggggﬁgﬂ%ggﬁ%gg% 88 (NIl | Input strobe signal of iight pen
o e oo IR WI T = T nplit Signdl to-sHow® light- peR condition
Figure 2-1. Pin assignment LFSW is HIGH : Lighit pen”riot ¢onfected
2-2. Pin Descriptions Bt o . .[PSW.iis.LOW, : Light-pen, coppected
Pin No.| Pin Name | 170 Functions Ao -Input-clock;signal of M4MHz: . .. |
1~2 NC Not Connected 9] +5V Power supply
3 V5S System ground 0295 P SNEBIT offoin olah Nebeonmedted cidar: 100
4 HSYNC I | Input HSYNC Signal 96 Vss Systemiarolifis 9105 vt
5 YSYNC | Input VSYNC Signal 97 v Q x| Cutput verhcal sync sugnal to CRT
§ RAO || Input RAD signal of the MN1Z88 R zon'tal sytic_§ignal ib ¢
7 15/75 1 Input signal to select the LCD format. 99 SYN 0 %2 | Qutput composite sync 3|gnal
18,778 is HIGH : 1—Panel format -Output signal.of black level .., .. . ...
15775 is LOW : 2—Panel format g0 g R ‘ o Dtput-RED 'signal, to .CRT, - 7a
8 2BYTE | O %1 | Output signal to enable horizontal 16—dots 102 G 0 | Output GREEN signal to CRT:: 4
characters. 103 B 0 Qutput BLUE signal to CRT
IBYTE is HIGH : 8—dots characters 104 e a5 et Sity sigpal to” CRT %
BYTE is LOW : 1§—dets characters 105 T COLOR™ “]'0" %3} olitput'coldr signal Yo comdoSite ‘monitor
9 CRT/ICD | | Input signal to select the CRT or the LCD. 106 XACK [ 077 Qutput waRt siznal to the CPU
HIGH : CRT mode LOW :LCD mode 107 MACLK | 1 | Input signal to control the LCD outputdata
10 MA12 [ Input MA12 signal from the MN1288 from.the MNTZ88 - ;w00 s
11~19 | CC8~CCO | O *2 | Output address to the C.G.ROM 108 VDD +5Y Power supply
20 ENRO 0 1| Output signal to enable the C.G.ROM 109 | CHACLK Input signal o synchronize with the®N1288
21 ~28 | RD7T~RDD |I,70 *2| Bi—directical data with C.G.ROM
9 VDD +5Y Power supply 110 Vss System ground
30~34 NC Not Connected m WIDE 0 32 | Qutput signal to control wide mode
35 VsS System ground {connect to WIDE pin of the
36~44 | MD8~MDO (IL70 *32| Bi—directical data with video RAM MMN1288)
45 RAMA 0 *2 | Output address to the video RAM 12 CRTCS O %2 | Quiput chip select signal to the MN1238
46 Vss System ground 113 ATI QO k2 | Output signal fo control the attribute inthe
a7 CRTRA | O %2 | Output signal to enable row address ofthe 114 ATD 0 %2 LCD mode _
MN1288 115 LCDCLK | © %2 | Qutput clock signal to the MN1283 in the
43 VDD +5Y Power supply LCD mode
49 CRTCA O %2 | Output signal to enable column addressof (connect to OSCT pin of the
the MN1288 MN1288)
50 PGAD1 0 %2 | Output signal to video RAM . i e
5] TR 0 %2 | Output RAS Signal to video RAM Figure 2-2. Pin descriptions (Part 1 of 4)
52 TAS | O *2| Output CAS signal to video RAM Notes: *1: These pins are ‘LOW' when the CE is ‘HIGH".
53 Q0E 0 %2 | Qutput OF signal to video RAM *2: These pins are ‘High-2' when the CE is 'HIGH".
54 WE 0 %2 | Output WE signal to video RAM |
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PC—7200
116 CRTCLK { O 2 { Output clock signal to the MN1Z88 in the
CRT made
(connect to CLK pin of the
MN1288)
17 LPSTB 0 %1 | Output light pen strobe signal to the
MN1288 This signal is LOW in LCD mode.
118 DSPTMG | Input signal of DISPTMG from the MN1288
119 CUDISP I Input signal of CUDISP from the MN1283
120 CURCON | O %2 | Qutput signal to control the cursor blinking
{connect to EXTCU of the
MN1288)
121 ybD +5V Power supply
122~124 NC Not connected
Figure 2-2. Pin descriptions (Part 3 of 4}
Notes: *1: These pins are 'LOW' when the CE is *HIGH'.
*2: These pins are 'High-Z* when the CE is ‘HIGH".
3. MN1294 BLOCK DIAGRAM
A3-~A0, D7~DO
R W, MEMW L e e erm e - MDg-MDOD | .
: :
] 1
! IY0 BUFFER !
1 i
2BYTE ! . :

WIDE « 1 I !
ENROM X
CRTCS ~——— MODE DATA COLOR STATUS .

. CONTROL LATCH SELECT REGISTER | HSYNG
! REGISTER
Tam T | VBYNG
RAD, MA12 | l DSPTMG
GHAGLK ¢ \———‘ 1 CUDISP
1

PG " minG .

1558 1 GENERATER ' LpsT8
CPMES | DATA GRAPHICS LIGHT PEN [s— LPSW

ADRDEC ! LATCH P/S CONTROL . LPIN

. '
! :
: TIMING :
LCDGCLK ———— CONTROL :
CRTCLK! ;

DIR, GATE, Py
XACK ! { |-— VH
RAMA | LCD CHARACTER t  COLOR |——— A

CURCON' [—* LUT. GRAPHICS PiS ENCODER | G
PGAD1 . DATA , B
PGAD2, CONTROL ol
OE, WE! '

RAS, CAS| i
CRTHA! LCD !
CRICA! 3= ATTRIBUTE COLOR | COLOR

1

gggggl CONTROL /0 BUFFER COMPOSITE ——— BLANK

i GENERATER ' SYN

E J '.

AR S N L st R Rt R R F U a
LCDRY  AT1, ATO cce~Cco  RAD7~RDO VDb VSS RESET CE
MODE1
MODEQ

Figure 3-1. MN1284 block diagram
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PC=T900 ==
4 INTERNAL REGISTERS {-)rf' mBi3i [ e e Aonts ﬁ}-fun‘cti,on::: 0] HIDTH *‘, Bl -
: | [ 7~8 | Not Used oom TAD ! :
ADREC | A3~ AQ | READ/WRITE Registers l 5 9;1] 1Selects: Active :Color-Set in SZDXZDO Graphics Mode ‘
H — - Not Decoded 4| Selects Intensified Set.of Colors in 320 %200 Graphics| Mode
0 f o ;. -Sdlects Intensified Border: :Coler in: CharacteTMnde b
L 2 WRITE ONLY { MNI1288 Address Register -Seleets : Intensified: Backgroirid! dolor in 320><200 GraphlcsMode |
: ' \ 7'.Selectsr Intensified Foregruundl Culor n Edu\XZDO Graphcs Mode Mode | -
! PEpn g n T
! | elects Red Horden Cororuln Graph|c5 Mcrde.i i
L 3 READ,/WRITE [ MN1288 Data Registers : “Selects Red:Background Colnr in SZszou Graphjcs Mode
; Selects Red Forgground; Colorlln 640 200 Graphics Nﬂnde
! - " Selects Green: Borden'CoIor |n]Character Modev | 1u )
L 8 VRITE ONLY | Mode Contral Reglster Selects Greer;Background: Color |n 320% 200 Graphlcs‘Modes a
L ! WRITE ONLY | Color Select Regﬁt?r [ Selects Green Foreground Color in 640200 Graphlcs Mode
L A | rEAD, i | TEAD ¢ Status Register ) Selects Blie Border Goior in Chiaratier Mode'
tio: Fedle Pt Saect e Rogbter =i =Selests; Blue, Backeround; Calor, in-320 % 200 Graphics;Mode
L B s | WRITE ONLY | Light Pen Latch Reset Rleglster | selécts: Biue Foregriund:Color im:640% 204 Graphics Mode
L C % | WRITE ONLY | Light Pen Latch Set Register
Figure 4-1. Internal registers Flgujre\ d(fc:ljo L‘Sil,eft ﬁgﬂster SRE LN F
Note: *: !f this register is read, the value will change. Bit 5 VV‘\‘;EZ?: :2:: g:g '.2 Z é gg'lg: 223[\2 is selected.
4-1. The MN1288 Address Register and Data . (See page 19 on color Sem) :
Registers ' Bit4 When this bit is a 1, foreground colors are intensified in
[ . . 320200 graphics mode“ e
These are internal reglsters in the MN1288. s
| R |

4-2, Mode Control Heglster

Thls reglster comrols iSE faylng modes as follows

H

' Function

" Not Usecﬂ
Background Intensity or Br'nk Bit
| High—Resblution(54).x-200) Mode
--Enable~¥ideni 11105 | 1 L
Color Mode Sefect - | | | !
Graphics Select | |

80 25 Character Mode E D

Table 4-2, I\.rlodeI control register__ BN

1

) Backgrou;ld [nfems-.n)/L or Blmk Bit
© When th|s bit is 1 (0J, bit 7 of the att[:bute data functlons

Poasa blipking (backg_round :ntensnty) hit.

ngh—Flesquthn (640x200) Mode
' When t@s BitTs a1 hlgh -resolution (640 x 200) monochrome

Bit 4

Enable' \ndeo--- = ‘
"~ When this bit is a1, the video outputs are enabled

Bit 3

Bit 2 Color Mode Select
When this bit is a 1, monochrome mode is selacted.
When this bit is a 0, color mode is selected. . ... ., -

Bit1 Graphics Select
When this bit is a 1, graphics mode fs selected.
When this bit is a 0, character mode is selected.
Bit 0 8025 Character Mode

When this bit is a 1, 80x25 character mode is selectad.

4-3. Color Select Register

This register selects the displaying color in the CRT mode.
This register does not affect the LCD mode.

=17

4-4. Status Register

Bit 3, 2 1,0

”s are set, the colors aha se[ected \

Th|s reglst_ er sl ws displaying condltlons 1ght pen c:on&t:ons
Bit:; 2 i
4| Not-Used
3 || Vertical Sync
2 | Lght Pen Switch _ noe v
1| Light Pen Stfobe _ Active High
D _Displzy Enable Aqtlve—LoW —

’\ i | M e
! : i f
! Figure 4-5. Status Tegister

FA—

Blt 3 Vemcal Syne A T

Th|s blt is active during vertlcal r roco perlodJ

Bit LLighti Pen Switch Eo
- ~When this bitlis active, light pen swntch is ON

Bit 1 quht Pen Strobe B

"I THiS bit indicates- Ilght pen strobe srgnal i

Bit 0 When this bit is inactive, the MN1288 is either in a horizontal
.@r vertical retrace period.

“'If the video RAM is accessed when this bit is active, it will
cause flickers in the 80x25 character mode.

4-5. Shading Pattern Select Enable Register

When the value of this register is 90H~9FH, it enables 10 select
shading patterns.

*

1.

The shading pattern can be changed as foliows:

Write 80H~9FH to shading pattern select enable register.

(Disable to write the MN1288 registers)

2. Write the values 1o shading pattern select register.

3. Write 00H to shading pattern select enable register.
(Return to normal O mapping)



4-6. Light Pen Latch Reset Register
—Wherthe CPUwTitesto thisTegistersthetight peratehisclearec:

4-7. Light Pen Latch Set Register

PC—T7200

4-9. The Relation Between Shading Patterns and
Numbers

When the CPU writes to this register, the light pen latch is set.

4-8. Shading Pattern Select Register

This is a write only register and is used to select the shading pattern.

ADRDEC | A3~AD | READ/WRITE Bit
7 6 5% 4 3 2 1 0
1} WRITE ONLY * R2 Rl R0 * G2 GI GO
L 1 WRITE ONLY % B2 Bl B0 % HZ HI HO
Figure 4-8. Shading pattern select register
Notes: 1, "*' means Don't Care

2. When H2=H1=H0="1", the 8-shade modg is selected.

The shading is determind by decoding the values of this register.

R---—=[R2 [ R1| RO ot

G--~~[G2[G1 [ B8] | Decoer |--—| " "?tg --=Qutput Data
~ cul

B--—| B2 | B | RO g

Figure 4-7, Shading data decoded diagram

The shading numbers are calculated by the logic below.

Dn=(R-Rn)-+(G-Gn)+(B-Bn)

{n=0,1, 2)

The default values of this register is shown in Figure 4-8.

R2 [R1|RO[G2|GI|G0]B2

BO

gjifol1rjo0joje]d

1

Figure 4-8. Default data

5. THE MN1294 FUNCTIONS

Bhading Number

Shading Patterns

B

b=

7

2f | 3f | 4f

5 [ 6F | 77 [ 8

ON *
OFF

RIE

ONi
gFfs

ON
OFFi—

ON
OFF

Hgl

OFF!

ol
L]

ON

OFF

ON ;

ON:{ !

OFF} —

OF F -t

Figure 4-8. Shading pattern
{1¥~Cf are the frame numbers of the LCD.)

According to the shading number, the shading pattern is determined.
Data are outputed when the shading patterns are ‘ON'. The MN1294
controls the shading function using these patterns.

Mode Control Register CRT Mode LCD Mode

5 4 3 2 1 4@ Mode 1 Mode 2 Mode 3 Mode 4
Character Character Character Character Character

I 0 1 1 0 0 Monochrome * Mode | Mode 2 Mode 3 Mode 4
40 % 25 0 x25 4% 25 a0 % 25 40 % 25
Character

1 0 1 0 0 0] Color
a0 % 25
Character Character Character Character Character

1 0 1 1 0 1| Moncchrome % Mode | Mode 2 Mode 3 Mode 4
80 %25 B0 %25 80x125 BOx 25 80x 25
Character

1 ¢ 1 0 0 1| Color
80 x 25
Graphics Graphics Graphics Graphics Graphics

- 0 7 1 1 0 Monochrome * Monochreme Moncchrome Maonochrome Monochrome
320% 200 320 x 200 320% 200 320 % 200 320 % 200
Graphics Graphics Graphics Graphics Graphics

- 0 1 0 1 0] Color 3—shade 4 —shade 3 -shade 4 —shade
320 % 200 320 %200 320% 200 320 % 200 320 % 200
Graphics Graphics Graphics Graphics Graphics

- 1 1t 1 1 0 [ Monochrome Monochrome Monochrome Monochrome Monochrome
640 % 200 640200 640% 200 640 % 200 640 % 200

Note: * RGB : color
Figure 5-1. The MN1284 displaying function table Composite : menochrome
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5~15 Displaying'Mod& 7152

5-1-1. Character Mode
| TEvery’ character positigr i
ata forrnat |s shewn rnAF|

-

aE TIod

| e

Be szraphics Mode T : :
Evéry d2fg in the Vidéo. RAM dg fmes the ‘graphic

5-2“cnr Méae

Flgure 5-2 Data jg;mat

f‘ "5-2-1. lCharacter'Color Modeﬁ P
: The character attrlbute format 1s shown :n Flgure_Ell-3

. - .
in character m

ek

FRNO e

T oo

T fi1

T

O =T

Figure 5-3 Attribute format

ode

‘ \

Forground Golor-~- -~
AForg'round Intensity
2 Batkground Color

+— Blinking?

The color values are glven in the Flgure 5 4 )

I | R| G| B | Displaying Calor
600|000 Black

01001 | Ble

00| 1} 0] Green

glej{1]1]| Cyan

0J1]0]0] Red

0ft|e}] 1| Magenta

0|1 ]1]0] Brown

01131 )1 !} Light Gray

if0}e| 0| Dark Gray

1100 ) 1 ¢ Light Blue R
Lo || o] tight Green T
1|0 1.1 Light Cyan- **7

11T | 00" tight Red

1 1] 0 rdiight Magenta

1{1] 1|8 Yebow

o] || white

Flgure 5-4, Dlsplayed color

5-2-2. Character Monochrome Mode

The charactér atiribute format; Ia shown in Flgure, 1 5-5.

7§ 5432740 ‘Attribute Function _

B g of1f1 1 1 ['Normal

Bii 1 t|4[0 0 0 [iReverse ‘
Bl0..0 0L1HLe 0.-0-}iNon desplay(Black). !
Bl 11 | i‘;"‘ .Non desplay(Whlte)

Tap bt

Figure 5-5 Character attnbute in monochrame moda

Note: I Intens:ty BeBlnk "—
5-2-3. Graphics Mode ‘(qzoxzoo Mode) -

MSB#——— - — | SB i
76 [safala]i]o]e
[ HE) cr co c1 ¢l
1st - 2"6 rﬁh

"n:h)l.‘:

ok

In 320x graphics figde; 1 byte i the vides. RAN represents Aadts
on the CRT. Each 20bit of attribute indicates the color of each dot.
The:coldn is: défined; by Coldr, sélech ragister: :Biy'5/of- foglonaslect
register selects the color set in 320x200 graphics mode. When bit
2 of mode control register is an, the color set is defined, by bit 5
of the color select ragister;ds. shown in-Figurs 557, ;When bit 2%of
mode control register is a 1, the color set is as below.

BACKGROUND (Bit 7-4). -

o zirial e dneil orl .:;Jt..z:lz‘::cw arll of agtivy L0 ot naf
Attribute Bit 2 of the mode control register
= o BT R R

C1 Co Coloi s&t 1 i Colar sef 2’

A 1Backeground .Golor: | Bagkground: Color: -|:BackEround: Goldr
Cyan___ .| Cyan ... . .. .|
Magenta:-7 | ;|:Red: | 93ah.s

1| Light Gray__ i | Light Gray .

Toaasd Ui : [i] ]

graphicsymode color sels
B-2-4. Graphlcs ‘Mode (640> 200:Modey g

In 640200 graphics mode, 1 byte in the wdeo RAM represents 8
dots on the CRT. MSB of the video :RAM dataris [Eft. most-dotion
the séreen,and: LEBiS: right ! moSti doti-Otily-2i¢olats including
background color can be used in this mode
AsEiipsd 2l o aoiny ol P BT LE 1) “_4 Dt

MSB —= |38

GlelsTa s [2 r[o Jo— it P

Left most dot - nghb most dot

sty 2 anhats e

Flgure B§7640 X 200 graphlcs mode blt mapplng N

S0 Bt iyt kY i

53 '-‘.?R-!‘."?,‘%'!.? Vi

5-3-1. Character Mode 1
In_this mode, character intensity is regresentad by diternate font.

" The'¢haracter intensity is available when the C.G. ROM has alternate

fonts.

BRI AL

FOREGHOUND _(Btt 3-0)

X

=._'n;-r‘!i_c?l OT > © ® N @ g W ~ O

. __ln e ...

T
I -~ Vv
= i
2 T |
Blt 5 of Mode . X Non Display
- F——Control. Register | | v Q.. All Dots on
; T N N  Normal
el i K AANO 1A A Reverse
o B N x, A Alieriate Font
[UP _ It I o
FLLTE v 4.y Trigure 5-9. Character mode 1



5-3-2. Character Mode 2
In this moda, the character intensity is represented by shading.

e
PC--7200

5-3-4. Character Mode 4
In this mode, the characters are displayed in shading and character
it iy i re

FOREGROUND (Bit 3-0}
0123456789 ABCDEF

0ix
1 X
2 X N HN
3 4
4 X
1 s
X
: R HR
g 6 x
[m]
2’ .
8as T
o 9 S T
X
o Al S N ! HN
o B 5 T
C S T
D R S HR T
E S T
F u v
: - % Non Display
Bit 5 of Mode O Al Dots on
Control Register SIT|(U |V N  Normal
1 x |HN| O [HN R Reverse
? NI x|NlO H Half Tone

Figure 5-10. Character mode 2

Note: ‘Hali Tone’ is a No. 4 shading of the shading numbers.

(See page 14 on the shading numbers)

5-3-3. Character Mode 3

In this mode, character intensity is represented by alternate font.
The character intensity is available when the C.G. ROM has alternate
fonts.

FOREGROUND (Bit 3-0)
0123456789 ABCDEF

0|x N X AN
1 O O
2@ R o AR
3 O O
? 4 O O
5 O
= R AR ©
o 6 O O
]
% 7 @] @]
8 B|X N X AN
g 9 O O
Qo A O R O
< AR
m B O @]
C O O
D R O AR O
E @] O
F O @]
X Non Display
O Al Dots on
N Normal
R Reverse
A Alternate Font

Figure 5-11. Character mode 3

selected by atiribute bytes,
The character intensity is available when the C.G. ROM has alternate
fonts.

FOREGROUND (Bit 3-0)
0123456789 ABCDEF
*1

F2—80 [r5-go |F7—BO AF2—BD AFS—BJ&F?—BO
*1

*2
F5-B2|F7—B2 AF5—B2AF7 —B2

F¢-B2 *2 AF0—B2

*3
F7—-B5 AFO-—BS’AFZ-BS AFT—BS

FO—B5|F2—BS
%3

*4
—~B7 |F2—B7 AF0—BHAF2—B7,
ko F5—B7 %4 AF5-B7

S - W AF2—BE l
F2-B0 F5—B0 [F7—B0 AF5 —BOAFT —B0

F5—B2|F7—B2 AFS— -
Fo—g2 |71 R o i L

BACKGROUND (Bit 7—4)

U F7—B5 Y —BS
FO—B5 |F2—85 AF0—B5AFZ—B AFT—B

v z
FO—B7 |F2—B7 y ‘AFD—BTAF?—B?

MmO Om>» @ 0 N OO B WN = O
(72
=

F5—B7 AFs—~B7 | Z

#1:F0—BD :%2:F2—B2 =3:F5—B5 *4:F7—B7

Bit 5 of Mode
Contro! Register] S T U v w X Y 4

1 F0—B0 [F2-B2 | F5—B5 | F?—B7 |AF2—B0|AF2—BO[Af7 - B5|AF7 —BS

] Fo—-B? | Fi—B2 | F5—B7 | F5—B7 |AF0—BI}AF2—B2|AFS — BS[AF7 —B7

Figure 5-12. Character mode 4 {(4-shade mode)

Fn—-Bm F  Foreground
B  Background
n  Shading Number of Foreground
m  Shading Number of Background
A

AFn-Bm Alternate Font
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20 J3-E-2
aiibaris vil Eeses uom ekl ol
s esn MDA 0.0 At nerby aiisl
: 4 3 4 S——H 0
1 o e "1 T i -
5 (=€ gy aVuoas st '3‘S:h do Mod 1
e _ A=Shade Mode bl
TH 2 8 A8 8T , = EIRE
RS o N = T ; ] <
. Fn-Bm | RN T E Dot Gondition__j 5
031 34ef W=TI4 el 38 ! - 7 7
1? ] r ' 1K aNER
i = i - —
M~ i]1 CIH(Half Tone) B
LA ol AREE W Py T
m e i — A
£ S B RS N | C A .
or—7| | A 7 &
< . ooy 4-Shade-Mode i )
Jos ‘g i) i o0
8 ) [ “Figure 5-15. 380 % 200° jreiphics Tade dot conditigns,
g 9 : | Dot-ls—off' ODotis ‘on’ - , o L,;
!1_" i ! . 1y r_i\_
Qi Al I [ o
<i 840x200 Graphics Mode ? P
@l S
;‘ | ‘O z, Ms8 1 t N
! EGITINENE e
J,__ “Q I N
L o - Bit
PRV =1 § . i |
l I? P . g -
U o i 1 O
ovial— e s bt i
Lot f i AFO'BT TR ‘.;Frgure 5- 16 620 X 200 graphlcs mededot COHdltlQnS— -
o Bi#‘fa?"m:ﬁé"“: = ; # EDotis’ off' l Dot jsjon’ i
ei Can onReglster b} -_-3 ‘
o TR TR T
o ! : LCb! MSE of !he dlsplay data is: Ief't rnost dot on the screen and
o -0 LSB is right most dot on the screen
h v SR When the bits of the- displdy tata’ aré 1, #ie dots are 'on’.
B ’ Foreground TR “Whieni e bl!s of the isplay-data.are 0, the dots:are 'off’. .
.Background CL SR gmhodn o s s Spoaa
o . .+ Shading Numberof Foreground
- ;. S -Shad ng Numberof Background o .
“aFr-Bm A Alteinate Font : o o
i,
Flgure 5 13 Character mode g (B-shade rnode) e o
i ;
N MSB - . .\sB 1A !
7 | § 5::|:4 Jizd.22 1 [ 0 }-:0 + :Bit Position
Clco|Cr cofcr CofcCi Co Attribute ;
st | 2nd | 3rd | 4th Dot Position . P A B
Figure 5-13. 320 x 200 graphics bit mapping : o ‘
In 320x200 graphics mode, 1 byte In the video RAM represents 4 ; - ;, :
dots on the LCD. R ER p oo ?
Each 2-bit of the atiribute indicates the condition of each dot. R o i
When the bit 2 of the mode control register is a 0 (color mode), 2 T i : :
types of shading are available. One is the 3-shade mode and the R -
other is the 4-shade mode. The input of the MODEQ pin selects the fah
shading modes. L
When the MODED 1s a 0, the 3-shade mode is selected. When the g
MODEQ is a 1, the 4-shade mode is selected E j
A=
c1]eco Dot Condition g o
o]0 | i
o[ ms
1] ==
111 an jﬂ
o

Monochrome Mode

Byt



5. INTERNAL REGISTERS

These I/Q addresses are used to access the MN1288 registers.
When these /O addresses are accessed, the CRTCS falls to low
level.

5-2. Mode Conirol Register

This is a 2-bit write only register. This register confrols video outputs
and blinking.

BITS Function
7~6 | Net Used

§ Blink Enable

4 Not Used

3 Video Enable
2~0 | Net Used

Figure 5-1. Mode control register

Bit 5 Blink Enable
When this bit is set to 1 {0), the bit 7 of attribute data
functions as a blink (background intensity) bit.

Bit3 Video Enable
When this bitis setto 1, digplay data are enabled to output.

5-3. Status Register

This is a 2-bit read only register. This register shows display
conditions.

BITS Function
7~4 | Not Used
3 Video Signal Check
2~1 | Not Used
0 Horizontal Retrace Pericd

Figure 5-2. Status register

Bit 3 Video Signal Check
This bit has the value of video data.

Bit 0 Horizontal Retrace Period )
This bit become ‘H' during horizontai retrace period.

6. DISPLAY FUNCTIONS

Every character position is defined by two bytes in the video RAM.
The character code must be an even address, and the attribute data
must be an odd address in the video RAM.

7 6 5 4 3 2 1 0

Character Code
l ‘ (Even Address})

Aftribute Data
BLIR|G|B|I|[R|G|B (Odd Address)
' L Foreground
Intensity
Background

Blink

6-1. LCD Mode

PC—17200

adotherg-ara-d-lypes-ci-g|

the character modes,

' . diti i
to the attribute data as below. The MODE1 and the MODEO control

Display Conditions
MODE! | MODEA | R.G.B Bits 1 bit
0 0 Mode 1 Alternate Font
0 1 Mode 1 Shading
1 0 Made ? Alternate Font
1 1 Mode 2 Shading

Figure 6-3. Character display format in the LCD mode

Notes:

1. Alternate Font

When the MODED is ‘L’ and the 1 bit is 'H', the MN1292 outputs
high level to the CC8 (address hit of C.G. ROM). It changes the
character font patterns to the alternate font.

2. Shading
When the MODEQ is 'H' and the 1 bitis ‘H’, the character is displayed
in half-tone.

7. OPERATION
7-1. Display Operation

7-1.1. CRT (CRT/LCD="H")

In the CRT mode, the addresses from the MN1288 are latched by
CRTRAS and CRTCAS signals. Their addresses are RAS address
and CAS address respectively. The MN1292 uses a page mode to
access the DRAM. The data from the DRAM flow into the
MD7~MDO. The first data is a character code and the next is an
attribute data.

The character data are transfered to the C.G. ROM through the
CC7~CCO. The CC8 data has the same value as the RA3 from
the MN1288. The CC8~CCO0 addresses the C.G. ROM which then
outputs the character dot patiern data to the MN1282 through
RD7~RDO.

The timing diagram is shown in Figure 7-7.

7-1-2. LCD (CRTACD="L")

In the LCD mode, the CRTRAS and CRTCAS signals control RAS
address and CAS address respectively as same as the CRT mode.
The character codes are fransfered to the CC7~CCO0. The CC8 is
always at low level except when MODED is 'L’ and the intensity bit
(bit 3 of the attribute code) is ‘H’. (See display functions in the LCD
mode) The C.G. ROM outputs the character dot pattern according
to the C.G. ROM address (CC8~CC0D). These patterns are
transfered to RD7~RD0 of the MN1288.

The aftribute data are decoded in the MN1292 and transfered to
ATO and ATH.

The shading function (half-tone) is controlled by AT1 and ATO,
The timing diagram in the LCD mode is shown in Figure 7-8.

1 C.G. ROM Format

X '0000°
LCD Normal Font
* Bx8 dots
X '0800° C.G. ROM
LCD Alternate Font Capacity : 64kbit
* 8x8 dots Access Time : max 200ns
X “oon
CRT Font
" 8x14 dots
Figure 7-1. C.G. ROM format
Mote: * : Character Box Size
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CRT/LCD MODE1 MODE0 [ -->€C8 L ROMADBR 7-4. Display Size and. OﬁeratmgFrequency ofthe”™

o H{CRT) : MN1288 . VRN L RE
ooy gudns A D P HERT &

wiinp

7-4-1. CRT Mode
EThHE 720><350 dots: morrcich l
‘1mode3’h VOODTAD i g 3 4

The operating frequency of the MNT 288 is calculated below.-':

_ 16.257MHz Fohormol ahall B
= 5 — 7308

e Py alnnon iRt ani T elaoor vl iy Gd-s o at T
The MN1292 outputs 9 bits data to the VIDEQ pin:duringi the:s1
character clock period.

T Thevaluestosetto the MN1288 reglstel:s are shown j |r:L Flgure 7-4.

2 ln the; CBT mode,; the-oth dot of the charaetet font is generated

by decoding the CC5~CC7 and RDO. The decoding circuit is Register No. "~ Register Name
shown in Figure 7-3. saisn] R Hori"zggtg .I_T_l'_otali___
R1 Horizantal Displayed .
P L N IR R2 JHSYN Positign ;
o S8 T g R3 HSYNC /VSYNC_Width__ 2" FTOE ]
CCE-———DO——-“_'? T R$ Vertical qucal I [9
RS Vertical Totai-Adjust 00 200 T3 S
}"WBD‘G?J 2wl 7l RE Vertical Displayed 19
= VSYNC Position A1 g ag
RD7 . oo oRBS v Interacemode & Skew: = - 15rild
. RY 1" "Maximin Scari Eife-Addrass S 2 © 771 1D
’ T 7] o ‘-?_?]'.' S0, R10 Cursor Start Scan Line ) .
Figure 7-3. The decoding cireuitin the MNA202. . ., ﬁ: ; ggf:;:;feiﬂfne AL
OCH Ri3 Start Address<L> A
R14 Cursor Address<H>
! -»£|;<’E'R] §‘:’1’Uﬂ;’-} ":é’l_-l’r‘sui,] AaaHESS<L 5) STERSTRTA I BN I
R16 Light Pen<H>
R17 Light Per<lL> _

Jl{ ‘!H

7-3. Reset Sequence i3 7 mioni o siyh FIQUfe 7-5.

_ The MN1292 starts to operate when! the réset ig inactive, ¥/ - 98 Characters (882 DOtS) e -
" TheSMINT292-syrichironizes) witt the' MN1288 (LED/CRT Coritroller) TR T e
80 Characters (720Dots)|

eo HAM ac eS8 tirinig, meitiory address outpu’(timmg,

i ORI B 'fa /a‘
DT i 1o
* WHer-th display modé{CRT 6r LCD) is change & e s
is operating, the MN1292 will reset itself and synchronrze'wnthfthe Hﬁf izontal) & f:%jg]é‘_
MN1288 lising the CHACEK . Petrace R
RS DR G M T heri 155 [
W ! i Srl 1
Tierd BRI T A 7
=)
(2N}

i N . [ 2

ertical WReurace Pericd T

sabams | i [l ]

: o : . = 'T"_' T
i : : SRR
i ‘Hotizbntal Frequency-.k, 1—9% ,‘_1A8.43KH£-_¢AJ
1 H 1 i
! : b
e e e i ‘ b
Veiical! Freqdency = Ml—(ﬂi = 48, aHz i
) Ly oy 1 e 370 - i
RIS i sAdlspIayEci when the rasier address is hex OCH.
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7-4-2. LCD Mode

The 640x200 dots LCD panef can be connected.

12a8-is talctiated-as-follows:

1-Panel LCD

LCDCLK=16.257MHzx2/3=10.84MHz
CHACLK=10.84MHz / 8=1.355MHz

2-Panel LCD

LCDCLK=16.257MHzx2/3+2=5.42MHz

CHACLK=5.42MHz / 8=677.5KHz

The values to set to the MN1288 registers are the same as CRT
mode. (Figure 7-4} When the VPLMT is 'H', the number of veriical

raster is 200 rasters.

e
PC—7200

The ROMADR signal conirols the character font patterns.

The display size calcuiated by the values of Figure 7-4 is shown in

Figure 7-6.

98 Characters (784 Dots)

80 Characters (640 Dots)

w e

8 Rasters O

o {d

frw fhar)

424 w

h— o ol
| T

8 Dots Horizontal e |z
Retrace )

Period § @

. £

Display Area R

e |

o [N ]

Vertical Retrace Pericd

Figure 7-6. Display size in the LCD mode

The frame frequency=66.5Hz

The underline is displayed when the raster address is hex 07H.
The underline is overlapped by cursor when the values in Figure

7-4 are set 1o the MN1288 registers.
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Figure 7-8. Timing diagram in the LCD mode
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PC—7200
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CPU WRITE DATA

MDO~MD7

XACK I

Figure 7-9. Video RAM access by the CPU in the CRT mode {Write}
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CPU READ DATA
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Figure 7-10. Video RAM access by the CPU in the CRT mode (Read)
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PC—T7200
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Figure 7-13. Reset sequence in the CRT mode
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Figure 7-14. Reset sequence in the LCD mode
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PC7 2 0 2 / 7 2 2 1 PA RTS I—I ST Please note that some of components were replace by new types, which are marked with an asterisk { * ). While the parts

code of the new type is given in Parts List, the parts code of the old type is not. Since the old types were used up to the

301st production unit whose machine serial numbers are listed below, all those three components marked with an asterisk

1 Exteriors
must be replaced by the old types altogether, even if only a component needs to be replaced.
2 Main frame unit
3 Packing material & Accessories - CE720K
4 Key exteriors - CE720K 79101263 ~ 79101353 10 sets
5 Keyboard unit + CE720K 79100013 ~ 79100203 20 sets
& LED PWB unit 791083956 ~ 79108845 46 sets
79110406 ~ 79111315 92 sets
7 Key PWB unit | 79109355 ~ 79110395 105 sets
8 Main PWB unit 79101665 ~ 791017856 13 sets
79101365 ~ 79101505 15 sets

9 Valiable resistor PWB unit
10 Power supply unit - - - 100V series TTL 301 sets
11 Power supply unit - - - 200V series

12 Hard disk interface PWB unit - - - PC7221 only

DESTINATION TABLE

u USA KD Denmark Parts marked with “ A" is important for maintaining the safety of the set. Be sure to replace these parts with specified
v CANADA KE Netherland, Austria ones for maintaining the safety and performance of the set.
G EUROPE KF France
H U. Kingdom KG W Germany
Q Australia Ki Italy
TJ Korega, Venezuela KN Norway
T TSC Taiwan KS Sweden, Finland
EH Malaysia; Singapore
EQ New Zealand Kw Switzerland (E)
ESB Saudi Arabia KX Switzerland (F)
Indonesia, Thailand, Philippine
E ESG Lebanon, Jorday, W-Africa
Hong Kong
Pakistan, Argentine
ESG!
lraq, U.A.E.




— PE7200———

¥ ¥ * *

Exterl EPIE Exteriors

* * X %

No.[" " ParTs CcobE 7| RRIGE ,_\,’;'E,‘;‘_{(r RARK | , ) N NO. PARTS CODE BRIk | M | RARK DESCRIPTION
T TCCABALOATACOZ | BZ | N | E_ Front housmg umthn2~24 26~4 (U YYPCE ?202 72Z/[PDMPO10CGIACZZ AE € i Damper oo T

1 CCABAL1DBA47AC11 B-Z-|::oN-— |- -E - FFront housing.unit (he23-24:26~40)" o .. vy - 7o o (oftieh cauntries)(PC— 7202 73|XBPSD20P04000 AA C  iScrew (2X4)

CCABA1047AC03 BZ N E Front housing unit {(Ke2~24,26~-40) (UYXPC—7221) MICPWBF1115AC01 AD N E | LED PWB unit A .
CCABAL1QD47AC1 2 BZ N E Front hausing unit {(No2—~24,26—~-40} {other countries}(FC—7221) ‘ 5 [QCNW—1191ACZ2Z AH N [ LED cabla N RN
PFiLW1003ACSB AL N C LED filter ] (UYXPC—7202) 76 | XUBSD3iloPOBOUOD AA C Screw {(3X8)

2|PFiLWI1I003ACZ2Z AL N [ LED filter {Other countriesPC—7202 CPWBF1116ACD3 AE N E Valiable resistor PWB umit ..., . A s - . (U only)
PFiILWIDODOD3ACSA AL N C LED filter (PC—7221 T7T|ICPWBF1I1I16AC02 AE N E Valiable resistor PWB unit * = -d 7 S o Sons s I ek ST gnly)

3 HPMNLC2140HCSA AV N D Front pane! U,y CPWBF1116AC01 AE N E Valiabiz resistor PWB unit (Other countries)
HPNLC2140HCZZ AP D Front panel (Other countries) | 7B]|QCNW—~1196ACZ7Z AE N c INV. VR cable — 212 P T . S

A/GLEGG1024CCZ2Z A A C. - | Rubber foot e L o T 79 QCNW—1236ACSA AL N C__[Key interface cable + Core o S ST T () YY)

FEILPINSZ032HCZZ AC C | Key cable pin R QCNW—-1197ACZ7 AL £ |Key cable {Other countries)

6|MSPRC2025HCZZ AA C-.. Key cable spring .- - 80|LANGT2303HCZA AC N C_ [Key connector angle T T TV W
CPLTP2060HCOD4 AM N C' | Key cable plate "~ {U,Y) : T N

’ CPLTP2060HCO2 AH C...|Key cable plate - (Other cauntries)

JKNBZ1876CCSA AB N €| Cahingt lock button:. {UY 7l

8 JKNBZI1IB76CC01 AB C. | Cabinet lock button -, < e (Other countries)

3{XBBSC310P0G&ODO AA G- | Screw (3X6) S Y e

WlLx—BZ1159CCZZ AA C Screw D e e

1 MLEVP1044CCSA AB N G| Cabinet lack lever - et e s e Y (u,y

UIMLEVPIi044CCUI | AB C _[Cabinetlockfever_ {Other countries) .

1Z/IMSPRC2029HCZ2Z AC £ .| Cabinet lock spring.1: . e len LT X

1BILANGF1530CCZ2 AC c Lock lever angle

4|XCPSD26P060CD AA C.[Screw (26X6) 1.0t e s o1y

I5|MSPRC2030HCZ2Z AC C Cabinet lock spring N T

IB{PTME—2001HCZ?Z AC Cc LCD rutch pawl

17/PBAR—2011HCZZ AL C..| Push.button bar | {

BILSTPP2004HCZ2Z AC C Push bar stopper
JBTN—-2048HCSC AE N D Push button {U,Y) |

19 JBTN—204BHCSBH AL N D Push button (Other countries)

M|(PBAR—LD01ACZZ AC N c Push bar

21IMSPRC2024HCZZ AA c Push button spring
GCASP1007ACSA AC N [ Button case [('A

2z GCASP1007ACZZ AC N C | Buton case (Other countries

23|XBBSD30P0G60O0CD0 AA [ Screw (3X6)

24| LPiNS2Z031HCZZ AD C__| Push button pin
GFTAULQA40ACZZ AY N C Bottom _housing (u,Y

5 GFTAULI1040ACSA AY N C Bottom housing {Other countries,

2| XBBSD30P0O5000 AA N Cc Screw (3X5)

GLEGGLOOD9HCSA AB N C Rubber foot (Other countries,

27| GLEGG1009HCZ?Z AC C Rubber foot (UY)IPC—7202

|GLEGP10D0Y9ACZZ AC N € [ Rubber foot . . . e . (UYNPC—T221
TRIXBPSD40OPQO8KSD 'TAA C - [Screw (4 X8KS) - D C o N Lo

MLEVPZ2023HCS1 AF N [o] Handle fixing lever L. -. .. . o e e e e d (U,Y’

BIrMLEVP2023HCZ1 AF N C _!Handle fixing jever L~~~ "~ "~ e "”Lher countries)

B|LPiINS2030HCZ?Z AH C Pin for handle
MLEVP2024HCS AF N [ Handle fixing lever R {U,

A IMiEVP2024HCZ AF [ N C__IHandle fixing lever R (Gther countries)

JHNDP2004HCSA AY N C Handle [(*Ad

I THNDP2004HC2Z | AY ¢ [Handle {Other countries
CFRM—1005ACD02 AV N E Frame B unit (No9,34~37) Uy

BICFRM—I1005AC01 | AW | N E__| Frame B unit (#3,34~37) (Other countries

MIGFTAZ2030HCZ2Z AF | [ Connector Cover .

JBIGCOVHI026ACZZ AG N C Connector_food ;

B|{LBSHCHOD2QBCZZ AB C PWB guide bushing _ ot

37|LANGT1124AC22 AC N c Guide rail angle i

BIGCOVHI032ACZZ AD N D | Blank caver r'

YW|PSPAZ2037HCZ2Z AE c Spacer A o

N|/PZETZ1026ACZZ AC N c Insulator sheet 2 |
CCABBlO41AC4C BG N E Rear housing unit (No.4,27 42~44) (U,Y L A S R o !,

4 |CCABBIOATACA] BE N E | Rear housing unit (No.4,27,42~44) (TJ only) oo m m e e e f el m e mmmm o, 1
CCABB1OD41ACA2 BE N E Rear housing unit (No4,27,42~44) (TSC only " ' - e
CCABBLl1O41ACS0 BE N E Rear housing unit {No4,27,42~44) {G,H,Q,E | |

2| GFTAZ1034AC22Z AL N c Box cover [ J

N|TLABZ1275ACSA AB N [ Modem label [("AS !

G | XBTSCA0P06000 AA C__ | Screw (4X6)_ ! -

|LX BZ206BHCZZ AA C [Screw ! ’

PFIPZETZ1024ACZZ AD N C Housing insulator sheat 1 (G HQENPC—7221) |

51 DUNT—1790ACZ2Z cVv N E LCD _unit (U only :

DUNT—1786ACZ7Z cVv N E LCD unit {Other countrigs) '

6l MLOK—-1004ACZ2Z AD N [ LCD lock i N

62|LX—-BZ2055HCZZ AB C |Screw ' i i

GIIMSPRC2027HCZZ A A [ LCD spring | !

6| MSPRD202BHCZZ AA [ LCD spring R | -

65 | LANGT2302HCZC AQ C {LCD angle | !

G| XBSSDAODPO6GOOO AA C Screw (4X8) ! :

67| LANGQ2348HCZZ AD C Microswitch fixing angle ! |

BlQSW-M2043HCZZ AL B Microswitch ! {

BB[QCNW—1219ACZZ AC N C__|Microswitch cable ! i

| XBPSO20P0800D AA C [Screw ! ;

71I[LANGG2301HCZ2Z AD [ LCD damper angle L

-1 -
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~ PC7221

PC7200 PC7200
{2] Main frame unit Main frame unit
PRICE | NEW | PART =
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION

1 GCOVH1024ACS1 AG N D |FD blank panel| HuY)
GCOVHI024ACZ1 AG N D _'FD blank panet (Other countries) |

2/XBBSD30PO50C00 AA N C_ |Screw

3I|XBPSD3IOPOGKDDO AA C Screw (3 X 6K)

A'LPLTPI1015AC2ZZ AH N ¢ Earth band Plate

S[LANGT1127ACZ2Z AF N C_[FD angle

6 DUNT—1695ACSA CG N E FD unit {U,Y})

wDUNT—-1695ACZZ CG N E FD unit (Other countries) |

7[QCNW—1217AC22Z AX N C FD2 cable (34pin} (PC—7202

BI|QCNW-118BACZ2Z AC N C__ | FD earth cable

9]QCNW—-1187ACZZ AH N C_|FD—PS cable

W[OCNW-—1218ACZ2Z AK N C FD1—P/S cable

1 HPNLC1D26ACSA AF N 8] FD panel (LYYPC—7221)
HPNLC102B8ACZ2Z AF N D FD panel (Other countries)(PC—7221)

12[DUNT-1694ACZZ * % N E HD unit P (PC—7221

13|LANGT1123ACZ7 AH N C HD angle (PC—7221

YV[QCNW—1198ACZ2Z AP N Cc HD cable (PC—7221)

5V0OCNW—-1186ACZ2Z Al N C FD cable (PC—7221

6] XBBSD30POGKODDO AA C | Screw (3XB)

17| DUNTK1693ACZZ CK N E HD interface PWB unit (PC—7221)

20 |PZETY1020ACZ2Z AK N c PS insulator sheet

92 RDENC1006ACZZ B X N E Pawer supply unit (100V series) Uy
RDENCLO0O7ACZZ BY N E Power supply unit (200V serigs) (G,HQE)

25| QCNW—11809ACZ22Z AH N C P35 cable (5pin}

B[([QCNW—-1200CACZ2Z AQ N C Maltch switch cable (200V series) {G,HQ.E

2Z7I|0CNW—121H5AC27 AC N B Speaker cable {2pin)

DUNTK1796ACZ2Z * ok N E Main PWB unit Uy

B|[DUNTKIB7BACZZ * % N E_ | Main PWB unit (G only)
DUNTK1700ACZ2Z * % N E Main PWB unit {Other countries

WBIGFTAZIOD3IGACZZ AL N C Outlet cover {200V series) (G,H.O.E

30[XBBSD3IOPOG6OOD AA C | Screw (3x6)(200V series} (G.HQ.E

3 [GCOVHLID25ACZZ AK N C Maltch switch cover (200V series) (G.H.Q,E

) XBSSD30POB8ODDD AA C Screw (3 X8)(100V series) UYT
XBPSD30PO60DD AA C__ [Screw (3 X6)200V serigs) (G.H,0.E)

3[(QPLGAZOOSHCZZ AP C Plug (100V series) (U,Y.1)

M|XBSsSp30POD88GOD A A C Screw (3 X8)

35 QPLGZ21003ACZZ AX N C Plug {100V series) Uyn
CSOCA1017CCZ2Z BE D | Socket (FN322—3/01) (200V series) (GHQE

B(XBBSC30POBOOD AA C | Screw (3XB)

WILANGOQ2303HCZSB AK N D | AC switch angle

BIPCUSGLIOORACZZ AB [ Rubber cushion

PILANGT1147ACZ2Z AF N [o] Speaker fixing angle

O|RALMBIOO?HCZZ AK B Speaker (CS—29B)

A(NFANP1O011ACZZ BA N B DC Fan

R2|IXBPSD40P28BKSDO AA C Screw (4 X 28KS)

5 HPNLC2141HCSA AE N LfD AC switch panel (U.Y)
HPNLC2141HCZZ AE D AC switch panel {Other countries)

MIQSW-C92210Q0CZ2Z AK B | Seesaw switch
QCNW—1193ACZ7 AF N C Inlet cable (U,T)

5 |QCNW—1223AGC77 AG N C__|Inlet cable (¥ onl ]
QCNW-1222ACZZ AE N [ Inlet cable (G,H.Q) v
OCNW—11094ACZ2Z AE N C__ inlet cable (E_only) '

46 XBPBZAOPOBKOOD A A C Screw (4 X 6K) :

47|XBPBZA40PDEKOD AA C Screw (4 X BRI 100V series) _(UYTD ;

B|OCNW-—1216ACZZ AC N c P/S earth cable |

PIQCNW—1216ACZ7Z AC N C P/S earth cable (100V series) LY |

WNIXBPSDA4OPOBKODD A A C Screw (4 X 6K) 1

5l |PSHEZ101CACZ2Z AC N C PS insulator sheet !

R2ILX-BZ1022ACZZ AB [ Screw :

53| LB8HZ20375CZ7Z AD [ Bushing 1

M|PGUMM1004ACZ?Z AE € | Rubber .

55 |PSPAZLI0LRACZZ AB N C Spacer (KGLS—7R) _(PC—7221) i

56 CFRM—-1004AC01 AZ N E Main_frame unit {No53,54,58) _(PC—-7202) !
CFRM—1004ACD2 B A N E Main frame unit (No53~-55,58) _ (PC—=7221 |

57 |PSHEZ10D9ACZ?Z AD N c Sheet :

| S5|LHLDW20455C22Z AC [ Wire holder (MFS~ 1000} !
E
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— =PCZ200——
Packing material & Accessories + CE720K Sis uTi R
i FRICE | NEW | PART
NQ. PARTS CODE | haNK | MARK. RANK . o _DESCRIPTION
1]SPAKP23975CZ22Z AC D __ | Antistatic bag for key (Except G}
2|SPAKA1B835ACZZ BC N D | Packing cushion B (Right)
1[SPAKA1B34ACZZ AX N D | Packing cushion A (Left)
4|SPAKALIBIBACZZ AK N D | Accessories case
SPAKCI855ACZZ 1. AS-[ N D | Packing case (U YYPC—7202
SPAKC1857AcZZ T"AS ] N D, | Packing case " (H,Q.E,T}(PC—7 202}
5 SRAKCIB56ACZZ AT N "D | Packing case (G only{(PC—7202)
SPAKC1837ACZZ AS N D [Packing case (U Y)PC—7221
SPAKCIB53ACZZ AT. N_7 - D |Packing case _ (HQETYWPC—7221)
- {SPAKC1851ACZ72 ‘AS N _ D |:Packing case . (G only)(PC—7221
-6l SPAKAIBOGAGEZZ | AN [ "N -F D |LCD packing cushion ]
7ISPAKP2370HCZ.2 AF D | CPU vinyl bag
.B|SPAKA2530HECZZ | AB .| .D LCD fixing packing cushion.
9!SSAKAOQOSWCZZ AA ~ 1 D | Vinyl bag (160X 260mm) '
0l LiNSE1401ACZZ -] BG™| N - D | Operation manual for GW—BASIC : (Y HQTEHEQESGESG]
TiNSEI396ACZZ AY | =N D | Operation manual for GW—BASIC . : . (UJESB)
QACCD/7611QCN2Z AQ N [.B [ACcard ] (Y en
QACCD7611QC22 AT [0 B | AC cord (v.r
QACCBOORIPAZZ AY B |AC cord - (Hon
 QACCVE6200QCZ2Z .| AV B |AC cord ._(G.ESG.ESGL)
N|QACCLT76200Q0CZZ | AW B . | AC cotd _(QEQ) |
QPLGADDIOUCZZ | AM " G . |3p _AC cord adaptor- Gl (T only)
|QPLGALIQO01ACZZ | AH B |.AC cord adaptor plug _ (ESG1 only)
CCNW—-28145C01 | AX? B |AC cord _(ESB onl
QACCF7320Q0C22Z | AX. N B. |ACcord | (EH only)
12 QCNW—2330HCSA | AT N_[. C [Keycable (u.Y)
QCNW=2330HCZZ |.AT C | Key cabie (Other countries) |
BILPLTPID13ACZZ | AC N B_ |Key ten plate - . _{Except G) |
u|BFLP-1086ACZZ " AZ N D [MS—DOS/GW—BASIC disket (UYET)
DFLP—-I10B85ACZZ AZ N _D | MS—DO0S/GW —BASIC disket (H.Q) |
15 DFLP-1088ACZZ AZ N D | DIAG disket (WYET)
DFLP—-1087ACZZ | AZ N D | BMIAG disket (HQ)
16[SPAKC2612HCZZ AH D [ Packing case for media i {Except G
CBDRP1O020ACOU BF N E | Binder unit {This:includes Ne61~65) . (V,ESB)
17.CBORP1020ACOY BP N E__|Binder unit (This includes No61~65) Ty
CBDRP10Z0ACOH BP N E .| Binder unit (This includes Ne61~65) (H onl
CBDRPI1020ACOE | BM N E__[Binder unit (This inciudes ¥0.61~65) (Q,EH.EQ.ESG,ESG1) |
18| SPAKAL1897ACZZ AE N} D AC cord sleave
19/SPAKA28531HCZZ: AD D | Accessories sleeve _(G onl
20JUBNDA1008CCZZ | AA C AC cord band
6l |[GCASP2023HCZZ AP D Binder case
G| SPAKALI83IBACZZ | AK N D | Binder add (U,Y,H.T.ESB)
SPAKA2529HCZZ AF D |Rinder add (Q.EH.EQ.ESG,ESGI)
TiNSE1393ACZ2Z BD N D | Operatien_manual (H,Q,EH FQESG ESG]
63| TiNSE1390ACZ7Z BD N . D | Operation manual {U,ESB)
TiNSE1391ACZZ BD N D | Operation. manual . (¥Y.1)
64 TiNSE1395ACZZ A X N D Operation manual for MS—DOS (Y.HQT,EH,EQESG.ESG])
TiNSE1394ACZZ A X N D | Operation manual for MS~DOS (U,ESB)
55 |UBDRP1020ACZ2Z AW N D | Binder
10] [ QCNW—2330HCZ?Z AT C _[Key cable
12[LPLTP1013ACZZ AC N D~ TKey ten plate
13|SPAKAZ2433HCZZ AE D | Packing cushian C
I4|DFLP—1085ACZZ AZ N D__ | MS—DOS/GW —BASIC diskst (G onl
5/ SPAKC2612HCZZ AH D Packing case for media
W |TCADZIOS56ACZ2Z AG N D . | Tag card (KF KG.KIKW,KX)
107 |SPAKA1891ACZ2Z AC N D Dummey packin for inst. book .
18| SPAKA2430HCZ?Z AL D Accessory case
109 | SPAKP23978CZ22 AC D Antistatic bag for key .
CBDRPIO0Z0ACOE BM N E Binder unit (This includes No.201~~205) (KE,KS,
10 CBDRP1022ACOF B P N E | Binder unit (This includes Na201~205) (KFKX
CBEDRP1021ACOG BP N E | Binder unit {This includes Nu201~205) (KG KW
CBDRP1023ACO BP. N E Binder unit (This includes No.201~206) {Ki oniy)
N1 |[SPAKAZ604HCZZ Al D [ Packing cushion for key
l12|SPAKC18B45ACZ2Z AL N D Packing case
I3/ TIiNSE1401ACZ22 BG N D Operation manual for GW—BASIC - .
114 | SSAKA02310C2Z2Z AA|. B | Vinyl bag (80X 220mm) i (KS oni
15| TIiNSE1420ACZ27 BD [N D | Operation manual for key {KS only)
116 |[DFLP—10B8B7ACZ2 AZ | =N |. D [DIAG disket (G only)
201 [GCASP2023HCZZ AP. T - D | Binder case
22| SPAKAZ2529HCZZ AF | D | Binder add .
TiNSE1393ACZZ BD N D | Operation manual (KE,KS)
s03 | LINSF1398ACZZ BD N D | Operation manual (KF.KX)
TiIiNSGL1399ACZZ BD N D | Operation manual (KG KW
TiNSilA00ACZZ BD N D [Operation manual . (K1 only}
204 | TINSE1395ACZZ AX N D" .| Operation manual for MS—DOS
UBDRP1020ACZ7Z AW N D [Binder {KEKS) |
205 JBDRP1022ACZ2Z AW N D _ | Binder (KF KX
UBDRPI(21ACZZ AW N D [Binder (KG,KW)
UBDRP1023ACZZ AW N D | 8inder (K[ only) |

=—=pFC7200F

(3] Packing material & Ac

CE720K
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ssories « CE720K
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LED PWB/SW, VR PWB

SWVR PYB A3
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Tes
(X8 RESET §62kn [T T
@ WRITE GATE 9! J X
) ]
T 18, mc3as7e :
i ' 5D :
PST3 12! |
60 ad 1'
? ctTTe lg B
I cN 2 CN 3
10 10 | RERD/WRITE
LS04
TAG / 34 & Hd__ 1 /1 |- MOTER ON
@5 DIR IN 4p 2} qner 118 13 t3 |- DIRECTION IN
(&) _SIEF 4 240 |16 4 14 |- STEP
@ HsELe-o0 H > g 1?2 12 b HEAD SELECT
(4 DSELD 7l s5¢ |3 7 7 | POWERSAVE
. (5 WRITE DAIA 3 7 4 4 | WRITE DATA
61 62
; 8,19
rM4
11 &2Kn
SERVO GATE 5 5 w12
: 2 17 17 |- SERVOGATE
(X2 READY Bl et |2 w4 20 20 |- READY
D Ir\:?g)gr _ fg 240 3 sk L) 18 18 | TNDEX
{2 WRI i Histaas 1A ! 5 L FAULT
<~ @ TRACKCO 5| =< 17 g 0 » [ TRack<go>
- sgsx%or;zp Ml 9 H g 2] 6 16 |- SEEK COMPLETE
%) READ DATA 2 18 | BEAD BT
6 Ga [tk 18 2 2 FAD DA
CN Y ; cf\'oi; i ! 11,19
+5v (C_D—
B2 +1
819 AL, ‘[ '[ CNS
GND - ;;7 2v 1 26 26 i2v
s5v 4 4 22 22 —8v
BI,AZ0| +) .[ T eND ) 2 1 24 24 | sv
820 Mbsy GND - 3 1 57
~5v (ETE>—— e 212325 GIVD
W 5.9 5,9 |- GND
P

00ZL—0d




PC=7200

HARD DISK I/fF P.W.B.

: ' 693 A ' =CNSEmAe
SABBDIR—CN el o BRI :
s e slae | I olife I =
e slal]©@ 5 2 - i
3% () ==
S Sk [ 1 o[ & wlole AT
- : = . VR il 7r_-+l_-_ 1B ‘ﬁg%\
S8 4 ‘ OODEI000 D)
_'. —— - = 7 a 1 ! WEEd T £ A
] oj|® [y = q I3
olfo bt ~l#@%- 74
ol ale-® .;@: ‘aa 14 i -'\
e o(olB | il A-502) lASHO: : : o
RUe]ee e s #leiee l’ i i
e bR 9o s Siee A ;
i o I% i g i
= aE Coro o/ ufe ois\e & el 9" =
: e ks 5 AL =D e i
{ ‘ i " = = NI
EFEL : N _..I I il 5.. Z) ﬂfl |‘
- e e s ooy e d SIS
< MABE :
. . i C'F.é‘ e )
= e /: Cooaoagnoueoon ST -
= : SIS =1 111
: = b S ]
; HiT e
i [l ‘ e
] {
' 2 ®
. eel IN= sS4 2 HEslal : X
o (1 Eﬁ‘ » alig[e]e weie
WL B i .
: ¥ e O
2 <] o Bl ejie
: Tl
ng ";‘___ olealae
a 2 ‘ . ‘B."gmm il
B2( e @ seinead 980 9i8le !
@ZZZZZZZZZ:Z{.’Z'Z:JZZZZEJ©
2088 SHCTIETINNSA]
=] ﬂ ENEE_ @ o} -




Key exteriors * CE720K

PC7200

NO.

PARTS CODE

FRILE

—NEW—{~PART

RANK | MARK | RANK
1 GLEGG200DBHCSC AC N C Key rubber footl uy:
GLEGG2008HCSA AC C Key rubber foot (Other countries) |
P XUBSF30P10000D AA c Screw (3X10} Uy}
XUBSCi1gP100D00D0 A A N [ Screw (3X10) (Other countries)
3 CCABF2116HCO3 AW N D Key bottom housing uyx)
CCABF2116HCO AX ] Key botiom housing (Other countries)
QSW—K1065ACZ2Z BS N E Keyhoard unit (U.Y)
QSW-K1048BACZZ BS N E Keyboard unit __{Honly}
QSW—K1047ACZZ B S N E__ | Keyboard unit (0.E,T.KE)
4 QSW-K10654ACZ2Z BS N £ Keyboard unit _(KF only)
QSW-K1063ACZZ BS N E Keyboard unit (KG oniy)
QSW—-KI1065AC2Z7Z BS N E Keyhoard unit (Kl only)
QSW-K1057ACZZ BS N E [ Keyboard unit _(KS only)
QSW—KIDSBACZZ BS N E Keyboard unit (KW, KX)
5{XUPSD3IDPOBODD A A C Screw
6 QCNW-—-1236ACZ2 AL N C Key control cable [N
QCNW—-1195ACZ7Z Al N [ Key control cable (Other countries)
;|[CPWBST114ACD?2 BQ N E_|Key PWB unit Uy
CPWBS1114ACD01 BQ N E Key PWB unit (Other countries) |
8/XBPSD3IDP04000D A A C Screw (3X4)
B|LX-BZ2Z1020ACZ2Z AA N C Screw _
10 GCABE1DA2ACSA AN N D Key upper housing MUNG
GCABElO42ACZ2Z AN N D Key upper housing {Other countries)
1M1 GCDVH1022ACZZ AC N D | Cover
TLABM1280ACZ7Z AC N C Model |abel (U.Y)
TLABM1245ACZ2 AC N C Model label (HBET
TLABM1251ACZZ AC N Cc Model label {KE_ only)
TLABMI1249AC22Z AC N [o] Model label (KF onily)
12 TLABM1248BACZZ AC N c Model label {KG only)
TLABM1250ACZ2Z AC N [ Maodel label (Kl only)
TLABM1252ACZZ AC N [ Model label {KS only)
TLABM1253AC27 AC N C Model |abel (KW only)
TLABMI254ACZZ AC N C Madel tabel {KX_only)
{Unit)
DUNT-1781ACZZ cM N E Key unit (U.Y) (Ref.block4]
901 {DUNT-1715ACZ7Z M N E Key unit {H only} (Ref.block[d][5]
DUNT—~-1687ACZZ CM N E Key unit (Q,T,E) (Ref.bloc 5
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[5] Keyboard unit + CE720K

PRICE| NEW ! PART - g
NO. PARTS CODE. RANK | MARK:[ RANK DE'S CR IPTION: 0 . |
124 l00PCSKEZ208AC7T AQ N C _[Key top - [KS,KD,KN]
. | DOPDZKED45ACS AQ N C [Key top — [U,Y]
GCOPD2KEDA43ACS AQ N C_ [Kay top . [H]
0OPD2KED37ACS AQ N C_ |Key top " [Q,T,EKE]
105 | 0 OPD2KED3SACS AQ N C__|Key top - [kG)
““|0D0PD2KEQ33ACS AQ N C_|Key top EKFI.
- |DO0PD2KED44ACSE AQ N C_ [Key top [K1J.
0OPD2KEG42ACS AR N C  |Key top ~ [KW KX]
J0OPDZKEOA41ACE AQ N C_ [Keytap - - [KSKD,KN].
DOPCS5KEZ213ACSH AQ N | € [Keytop - Uyl
‘[00PCEKE203ACY AQ N C_ [Key top [H,QTEKE]
0CPCS5KE206ACSH AQ N C  [Key top co i [KGE
126 /00PCS5KEZ207ACHS AQ N C_|Keytop . [KFT
0OPCS5KE21DACS AQ N | C_ lKeytop . [KIT:
0OPC5KEZ209BC3H AQ N C_[Key top TKW KX
0O0PCSKE208ACSY AQ N C_ [Keytop _ [KS.KDKN],
DOPA7KEC3I3AD]1 AK N C_ |Key top T I0Y]
O0PATKECZ26ADI AK N C_ |Keytop [HT
DOPA7KEBYSCD1 AK N C_ lKey top [Q.T:EKE]
o7 OPATKEC25AD] AK N C_ [Key tap _[KG],
|00PA7KEC24AD1 | AK | N € __|Key tap _ [KFI.
O0PAJKEC32AD1 AK N € [Key top KI
COPA7KEC28AD1 AK N € |Key top L [KWKXT
|00 PATKECZ3ADI1 AK N C _ |Key top EKS,KD KN]
202 |00PSKEUAAQGDA AG B__|Push switch - ;
2030 0PSKFLACOO0UA AG B__ | Push switch
04| 0CQPL1OKFOOS5C,//~ AG [ Bush
2|0 0FP16KF005B.// AG C | Guide
6|0 0P19KEDO7B,/” AG N ¢ [Pin [U.Y.0,T.EKE]
207 |20 P 2EKEDGS6A " AX N C_ | Insuiator [U,Y.QTEKE]
' [00P25KEDS8 A/ A X N C__[Insulator [H,KG,KFKI,KS. KW KX
280 0P2RKEDS 7B S AH N [+ Insulator
29[ 0CPSKFLAFODOA AH B | Switch,soft push
216 [06PSKFLFHODOA AK B | Push switch .
217 10 UP1SKFQO098B,”” AG N [& Pin [UYHKS]
S T00PI19KFODIB/ S AG N C_ |Pin [Q.T,EKE KGKF.KLKW KX]
212|00P23KE1B4A " AV N C__ [ Cabie ,
213{00P23KEQA4AS7" AE N C | Couer plate
J14|0DP13KFO15A/ /7 AR C_ | Stopper
2I5J00P21KFOL11AS " AK C _[Lever(1.75)
216|00P21KFO008A AD C_ [Lever(2)
217/ 0CP21KFG16AS" AE C_ TLever(3)
2IB|00P21KFOD9AS/ AF C_ [Lever(8)
29[ 00P21KFO020A 7 AG C__ }lever
2206 [0 0DP16KFO006A/ " AG C__ | Guide pin
21{00P27KFO021A// AC C _ |Spring
22 [00P21KE0D23A, 7 | AN C_|Lever [0.70.T.EKE]
223 0 0P21KED24A77 AN C_ [Lever U.Y0.T,EKE]
24060 P21KED2IASS AH C_ lLever hY,0,T,EKE]
] 2050 0P21KEO022A /7 | AH C _ [Lever . [U,Y,Q.T.EKE
226|VHD1S2075K/~1 ‘AB B__ | Diode(152075K)
_ (Unit)
QSW—KI1065ACZZ BS N E__{Keyboard unit [U,y]
QSW-K1048ACZZ | BS | N_. E__[Keybeard unit - tH]
QSW—KI0D47ACZZ | BS. N E | Keyboard unit [Q.TEKE
901 QSW—K1053ACZ2Z BS N E_ | Keyboard unit [KG]
QS5W—K1054ACZZ BS N E | Keyboard unit [KF]
QSW—KIOS5ACZZ BS N E | Keyboard unit KI]
QSW—K1058ACZ22Z BS N E | Keyboard unit [KW.KX]
OSW—K1057ACZ2 BS N E Keybogard unit [KS,KD,KN]
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PC7200

[6] LED PWB unit

KR T ;
J :PRICE[ NEW | PART
NO. PARTS 'CODE RANK | MARK | RANK DESCRIPTION
I|GCNCM5039SCOE T C_[Connector (5pin)..
2[VHPGL9HY2,/ /~1 B LEDJ_GLQHYEL e -
3[VAPGLING2,//—1 "B__|LED (BLONG2Y - _ _ N
A|YRD=-RC2ZEYL21J . & | Resistor-{1/4W 1200 +5%L S
5|VRD-RCZEVZ71J, .. C__|Resistor c1/4w 27001 +5,5) _ N
_ . ni T - -
901 CPWBFIIISACOI E LEDPWBumt
Key PWB unit "
NO. | PARTS CODE i I P .
1 QCNCWZS BOSCJJ AE [N B Connec'foi’LOEHL o _ o T
S| QCNW-1235ACZZ 1} AL N- C . | Key contrgl cable + Core . ' L Yy
QCNW—1195ACZZ | Al .|l _.N C ‘|Keycontrolcable * . . .. . - - (Othar countrles)
3|RC~EZ336BACIC | AB [ N-|-=C7 [Capacitor (I6WV33aFy ~ ~ - - TN By
4/RC—EZ475AACIE ] AB ' N i€ |Capacitor (26WV 4.7 4F) N e ,-‘ S
5|RC~K 1E-1D4HCZZ. AB:- . G- | Capacitor (25WV 0 1gaFy - 0 - o = e ] )
B|RCRSZIDIIACZZ AR N B Crystal
7IRMPTCB4720QCKSB AD B Block resistor (1/8W 47K X8)
gIVCLCCPULIHH2:.0.0 J - AB =~ L. s € |Capacitar (50WV 20pF)
9[VCKYPULIHBGE YK ([ AA. [! .2 G| Capacitor {(50WV 680PF)
W0{VHDDSS131HV—-1T AA B Diode (DSS131HV)
11 VHi SN74LS07NS AF ={-. B 1C (SN74LSO7NS) - .
12|VHiTC?74HC138F AL ) B IC (TC74HC138F)
1B3{VHIiTC74HC244F AM .1 B IC {TC74HC244F)
WIVHiTC?4HCIT3F ~VAK [ -~ B LI (TC74HC373F) .7 '
15/ vHi 2464 AAA0B | AV N ] "B [Key ROM {2464) . B
6[WHiTBOC49AF=1_ §f AV ‘N--1- -B. -[IC (TROC4GAF) - - "
17/ VRD—RC2EYID0] AA 1T C Resistor (1/4W 100 +5%) _
18| vVRD~RGC2EY.1I01J | AA C | Resistor ¢(1/4W 1000 +595)
19| VRD=RGCZEY.T04J | AA -C | Resistor (1/4W.100KQ 5%y !
20{VRD=-REZ2EYL121J | AA. [ Resistor {1/4W. 1200 +5°ﬂl ) . ,
21| VRD-RC2EY333) AA C_~| Resistor{1/4W 33K0 +5%) N i
22| VRO-RC2EY392) AA . C_ | Resistor {1/4W 3.9K0 £5%4) IR ‘
Al Vaity -~ -] . - R e e L. -
301 CPWBS11124AC0E7 BQ ) N-J :E _|Key PWB unit T U
CPWH S 1 ! 1 4ACH1 BQ N | E Key PWB unit (Other countries)
Mairi ' PWB unit L o
TG A = [PRICE] NEW [PART ' S
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
LANGQ1129ACZB AT N C Connector angle (U.Y)
1[LANGQ1129ACZA AQ N C __ |.Connectar anglé _{G only)
LANGQI129ACZZ AN - N - €. | Connector angle (Other countries)
2] LX—-BZ2061HCZ2 AB’ C ‘Screw
3|LX-NZ2004HCZZ AA [ Nut
41PCAPHIDD3IACZZ AC C Z5P connector protect .cap
| SIPCAPHIO007ACZZ AD N _| C [ 25P cap_ .
6|PCAPH1I008ACZ2Z AC N C 9P cap:
7iQCNCMO548HCOB AA C ‘Connéctar (2pin}
BIOCNCMDGSGO0HC1J AB N C Connector (10pin)
9|QCNCMOS552HCZE AP ~ € iConnector (25pin}
1W|{QCNCM1091AC3B AH N C Connector (32pin} -
11/ GCNCM1094ACHF AQ | N C__ | Connector (96pin)
1Z|QCNCMIO095AC4 ) AL | N C Connector (40pin)
| i5[QCNCM23465C2J AG C Connector {20pin)
12]QCNCM2346S5C3D AL [ Cunnector_(34p'inl
I5|QCNCM23465C4¢ AL _"C. {Connector {(40pin)_-
16 QCNCMb6BBEORCD i AC ~_C__}.Connector (9pin)
17|QCNCWI1057ACZZ AB C Conriector (Short socket!
IB|OCNCM1060ACO03 AB B | Connector {3pin short pin) .
19{QCNCWI1097ACO ¢ AL ] N ] Connector (9pin) .
20|/QCNCWI097AC2E AL N C_ ) Connector {25pin) _ -
21|QCNCW1D98BACHKHB AM N C Connactor (62pin)
22| QCNCW1345CCOE AC N C . | Connector (5pin} -
23|QCNW-118B4ACZZ AW N [} 36P —4GP harness 3
24|QSOCZEO06B8HCZZ AX C IC socket (68pin)
25|QS0CZ6420AC22 AE C IC socket (20pin}
26 . QS0CZ6428ACZ2 AE C IC socket (28pin)
271QS0CZ6440AC22Z AG C IC socket {40pin)
B|QSW-D0270FCZ2Z AG B Dip swilch
29{0SW-S1060ACSA AE N B Stide switch (U _anly)




PC7200

___Main PWB unit
NO.

AR ] A=l
PARTS CODE | miic | mew I PmeT D ESCRA-P-T4-0-N
| 24 |QSW-51060ACZZ AE | N B__ | Shde switch "{Other countriss) |
0| QSW-_51061ACSA AE N B | Siide switch (U only)
QSW-51061ACZZ AE N B |Slide switeh (Other countries)
AIRC-KZ1018CCZ7 AE C | Capacitor (250WY _25pF}
32 RC—KLE10A4HCZZ AB C _ [ Capacitor (25WY 0.1xF)
BIRCILLIODIACZZ AC C__ | Caii
MIRCRSPIDO3CCZZ AT B__[Crystal (32KHz)
JB[RCRSZ1010GHCZZ AR B | Crystal (316MHz)
3| RCRSZI1011HCZZ AR B _[Crystal (14.7455MHz)
37 |RCRSZI026ACZZ AR N 8  [Crystal (14.31B18MHz)
3 |RCRSZIV2BACZZ AR N B __| Crysial (24.000MHz)
BBIRCRS5Z1029ACZ2Z AK N B _ | Crystal (16.257MHz)
4 |RCREZ1030ACZ7Z AR N B__ | Crystal (19.2MHz}
A |RMPTCA4102QCKB | AC B Block resistor (1IKNX4 1/8W +10%)
42 [RMPTC41030QCKB AT B__ |Black resistor (10KQ X4 1/8W *10%])
3/RMPTC4331QCHKB AB B Block resistor (33002X4 1/8W *10%)
4 1RMPTCE56BZ2QCKB AB B Block resistor {(6.8K0O X5 1/8W +100z)
45 RMPTC6472QCJB | AC B_ | Block resistor (4.7KQX6 1/BW +50%)
HB[RMPTCB8102Q0CKE AD B__ | Block resistor (LOKQ X8 1/8W +10%)
42IRMPTC9102QCKSB AD B Block resistor (IKQ X9 1/8W 110%)
48 | RMPTW6 10 1QCKE AD B__[Block resistor (1000 X6} B
49 RVR—-QI005ACSA AF Al B Variable resistor (50K0) (U only}
RVR-Q1005ACZ2Z AF N B Variable resistor (50K0) (Other countries)
50JUBATNIDO0ZACZZ AT N S__ | Battery (3/61FT)
5. |VCCCPU1HH101J AB C__ | Capaciter (50WV _100pF}
52| VCCCPU1IHHZQ0J AB C | Capacitar (50WV 20pF)
E3IVCCCPULHH220J AR C__|Capacitor {(50WV 22PF)
54 {VCCCPUIHHA470J AA C__ | Capacitor (BOWV 47PF)
B5IVCCCPULIHHS G0 ] AR C__| Capacitos (S0WV B6pF)
566 VCEAGUICWIOGM AA G | Capacitor ({16WV_1QuE)
57 /VCEAGUICWIOTIM AB C__| Capacitor (16WY 1004F)
58I VCEAGUICW227M AB C__[Capacitor (16WV 2204F)
BIVCEAGUIEWATHM AB | C__ I Capacilor (2BWV 47xF)
| VCKYPUIHBIO3K AA C__|Capacitor (50WY 0.010uF)
BL|VCKYPU1HB8221K AB C [ Capacitor (50WV_220pF}
62| VCKYPULHB2Z2K AA C Capacitor (50WV 2200pF)
B3/VCKYPU1HB3 31K AA C__| Capacitor (50WV 330pF)
MIVCKYPUIHBGBB 1K AR C | Capacitar (50WV G8OPF)
e |YCOYNULIHMA 73K AB C__|Capaciter (50WV 0.0472F) (U only)
IVCQYNU1HMA4a73M | AA N C | Capacitor (50WV 0.047 4F) (Other countries)
66 VCSAVUICE335M AB C__|Capaciior {16WV 3.3.F)
B7 [VADDS1588L2—1 AB | | B |Diode (DS1588L2)
BIVHI ALSO4ANS—1 AD N B__|IC (ALSD4ANS)
BAIVHIiALS2A4AANS] AL N B__|IC (AL5244ANS1)
JOIVHRiALS2458 7 /-1 AW B _IC (ALS245)
FLIVHI ALS253NG—1 AE N B__ |IC (AL5253NS)
ZIVHIALS3IZNG ./ —1 AD N B _|iC (ALG32NS)
73 VHi ALS373N5—1 Al N_ 1T B TIC(ALS373NS)
MIVHiIiDA1464C-110 AT N_| B [IC(D41464C)
75 VHiME4107/,;—1 B A B |€(MB4107)
BIVHiIiMN1I288,//—1 BB N B |IC (MN1288)
T{VHiMN1292,//7—1 BC N B |IC (MN1292) ]
JB|VHIMNIZ294,//-1 BC N B |IC (MN1254)
79]VHiMAa1286-212 | AS | N B |IC (M41256)
BO[VvH M5MA164—-12 AN N B |IC (M5M4164)
BLIVHIM5M4464 12 AS N B __|IC (M5M4464)
BZIVHIN2B6-10C2H | BY N B [IC (N286 — 10C2H)
B3VHiSC146818P1 AW B |IC (SC146818F1)
BMIVHIiSC4761,//—1 BR N B__|IC (SC4751)
B5lVH15Cc4752,7°/—1 BT N B |1 (5C4752)
_BEIVHiISN74LS12NS AD | N_| B [IC (SN74LS12NS)
87 VHiSN74LS14NS AL N B~ [IC (SN74L514N5)
BBITVHISN7ADBENS 1 AF N B___[IC (SM7406NS)
BO[VHISN7A4C7NS-1 AF N B ]IC (SN7407NS)
| 9] VH+TCA4066BF—1 AE N B _|IC (TCA0668F)
_ O )VHITCT7TAHCOO0FN | AD | B__|IC (TCT4HCOOFN)
2 VH I TLA31CLP 1 _| AG B_ |IC (TL431CLP)
93 /VH TQS517657—1 AW N B  [IC (TQS175%)
_94|VHiUA1488/77-1 AH | B _|IC (UA1488)
B(VH i UATA4808A/ -1 AH 8_ |IC{UA1489A)
%BIVHIUPDA449G,, 1 | AQ B_ |IC (UPD445G)
7 [VHA(27128AACIOR AS N B [CG—ROM (27128)
VHI127256AAFOE AW N | B |BIDS—ROM (27256)(Law) (UYET)
Vi i?7256AAEQE | AW | N | B |BOS-ROM(27256)(Low) (G.H.Q)
g YH127256AAGOE [ AW N B | BIOS—ROM (27256)(Low) (KD,KN)
VH 1 27256AAFL1E | AW N B | BIOS -ROM (27256)(High) (UYET}
VH127256ARETE | AW ,__N_n_f,E_%,BIQS:_BQM,LEZZS,EM@__*W__ (GH,Q)
VHI 27256AAGLE AW N B I BIOS—ROM (27256)High) (KD KN)
9 VH [ JAF 00, /- 1 AT B_ [IC (74F00)
10lVH I 74F04 /7 /-1 AE B 1€ (74F04)




PC7200

Maln PWB unit

PRICE | NEW [ PART [~ p AN -
10l I VH i 74F373S4 —l AN | N B IC (74F3738J) . ) )
102 VHi74F37454—1 AN N B IC {74F3745.1).
C103)VH - 7Z4LS5125ANS AF | N B IC (7ALS5125ANS)
ITMIVHIi 74LS126ANS AF N "B IC (74LS126ANS) .
105 | VH i 74L85244NS1 “AH N B IC {741.5244NS1) - -
TI06|VHI 874 2/7ARA0E | BG | N | B _JIC(8742)
107 lvHPPC81?7D/7”—1 | AD ~ B | Photo transistor (PC817D)
8[VRD—HT2EY000J | AA C_ | Resistor (1/4W 00 £5%)
IM|VRD—-HT2HYS565J" AA N~ c Resistar {1/2W 5.6M0 +£5%) . -
10 VRD-RCZEY 1014 AA ! C._ _lResistor (1/AW-100Q-:5604y- -~ T }
Y[ VRD=RC2EYT02J " AA C | Resistor {(1/4W 1.0K{l 359} ) B
112[VED—RC2EY103J AA "G |Resistor (1/4W 10K £5%) S
113 VRD=RCZEY122J | AR c Résistor (1/4W 1.2KQ +5%)
114|VRD—-RC2EY 152 AA C | Resistor (1/4W 1.5K0 +5%)
115 ([VRD—RC2EY 153} AA C.. | Resistor (1/4W 15K 5%y _
116 | VRD-RCZ2ZEY 1541 AA C Resistor (1/4W-150K0.+=5%) - _
117|YRD—RC2EY2001J AA C " ) Resistor (1/4W 200 £5%) -
118 VRD—RC2EY221J" AR C__ | Resistar {1/4W 2200} £5%)
| 1I3|VRD-RC2EY333) | AR C | Resistor (1/4W 33KQ £5%)
120{VRD=RC2EY433J AA N C- [ Resistor (1/4W 43K0 +5%)
121 VRO-RC2EY 472 AA C ) Resistor {1/4W 4.7K0 +5%) ~
122 |VRD=RC2EY682J AA C Resistor (1/4W 6.8KD +59%)
123{VRD-RC2EYB822G AA C Resistor (1/4W 8.2K0 +2%)
‘124|VRD—-RC2EYB22J AR [o] Résistor (1/4W 8.2K0 59
15| VRNRC2EK2201F AA C Resistor (1/4W 2005 +194Y.
‘126 VS525A673=C/ =1 AE B | Transistor (25A673—C)
127|vs25C1214—-C—1 AE B Transistor (ZSC1214C)
122|TLABE1290ACZ7Z AB N C ROM label
120 |RC~KIH105HCZZ AF [ Capacitor (1xF)
(Unit) '
— |DUNTK1796ACZ2Z ¥ % N E_ {Main PWB unit 0y
90l@DUNTK1878ACZZ * ¥ N E Main PWB unit (G only)
- DUNTK1700ACZ2Z * ok N E Main PWB unit {Other countries) |
(9] Valiable resistor PWB unit )
NO. PARTS CODE PRICE | awy | RARE DESCRIPTION
11GCOVH1027ACZZ AB N & Slide switch cover
2iIPSPAY1026ACZZ AB N [+ PWB spacer
3/OCNCMO563HCOC AB N B [ Connector (3pin)
4 CNCMI1D9ACOE AB N C Connector (5pin)
5 CNCM50395COF AB N [% Cannector (6pin)
s | QSW-ST049ACSA AE N B | Shide switch (U oniy)
W—S5S1049ACZ7Z AE N B Slide switch (Other countries)
7 1LZ1003ACO03 AA N [o Cail (BLOIRN1—AG2) )
8 R—Q1003ACSA AF N B | Variahle resistor (5K0}) (U oniy)
R—QIDD3ACZZ AF N "B Variable resistor (5KQ) (Other countries)
g R—-Q1004ACSA AF N B Variable resistor (50K {U only)
R—Q1004ACZZ AF N B Variabie resistor (50K0Q) ) {Qther cointries)
10 D—HTZ2EY1541 AA [8 Resistor (1/4W 150K £594) ~_ (Except )
(Unit) _ "
WBF1116ACO2 AE N E Valiable resistor PWB unit {Y onky)
W1{CPWBF1116AC03 AE N E Valiabfe. resister PWB unit (U only)
CPWBF111B6ACO01 AE N E Valiable resistor PWB unit (Other. countries)
{10 Power supply unit--100V series . o
PRICE | NEW { PART e S e B _— o
" I[0BRXE1QA4/.//~” AG [ Capacitor (250WV 0.14F) [C1,2,5]
2|0BRDE7100F222 AL C Capacitor {250WV 1000pF) [C6,7]
3|0BRDE7120F332 AD’ N [ Capacitor __[c88
4/|0BRCEUSMIC222 AG C Capacitor (_lGWV 2200pF) - [C17]
5{0BRCEUSMIE471 AF C Capacitor {25WV 470uF) [C20]
6|0BRCEUSMIEID] AD Cc Capacitor (100gF 25V) . [9212325
7]/0BRCEUSMIHI1I01 AE [ Capacitor (100u4F 50V) [c22]
B{OBRCEUSMIV330 AC C__ | Capacitor {35WV 33:F). [CZBJ
9!0BRCEUSM1HIS0 AC C [ Capacitor (50WV 10uF) [C31,35]
I0/0BRCEUSMIC?221 AC C Capacitor (220pF 16V) . [C324,32B]
11{0BR10PS1-2200 AK N C __ICapacitor B [C19]
12/0BRECOVIHI D4 AC N C__ [cCapacitor [C13,15,38
BI/0BRECQVI1IH4T73S AB N C | Capacitor - [C40A,B,30]
14/ BRMDD22J103K AD C__ICapacitor (6 LSOWV 0.01xF) [C37]




__[10l Power supply unit--100V series

PC7200

AN v, N ) I b1
NO PARTS CODE RANK | MARK | RANK | it iy o h e | Loa L)
5|0BRALEFS1O02,// AH N C__[Capacitor __[C16A,16B]
I|0BRAIAFS222,// AH N C__ICapacitor [C18ABC)
17/0BRECQVIHA4TA/ AD N C__|Capacitor [C45,26
BI0BRHF12E47 1M/ AS N C [ Capacitor [C10A,B]
15[ 0BRMDD22G223M AC N C i Capacitor [C11
20)]0BRECKD3IDA7 L/ AC N C_ | Capacitor [C12]
21|0BRECKD3D221,/ AC N C__[Capacitor [C42]
22/ DBRCEFUSMIHY OO AC C__ | Capacitor (50WV 104F) [C14]
23] 0BRCEUSMILELDD AC C | Capacitor (25WV 10u4F) [C43
24 |0 BRCEUSM1ELl @] AD C __[Capagitor {1004F 25V) [Cc27.34
25 |[0BRECQVIHI104,/ AC N C | Capacitor [C41,29,44)
26|/ DBRECQV1IHA4T73,” AB N C | Capacitor [C33,35]
ZI0BREU2Z/ /S AD B | Diode [D2A.B,8,12]
B{0BRFPU—-12///" AE N B |Dicde [D5,6]
2 |[0BRRY2/// /777 | AF N B__ | Diode [D1
0]|0BR15582./°//// | AC B_ | Diode [D3,4.9]
31/0BRERAB1—-G04,/ AG N B_ | Diode D14]
2| 0BRHZ15-2,/./// AB N B [Zener diode [(ZD1]
33|0BRHZG6A-L1//// AB B | Diode (HZ6A—1) [2D2]
]0BRHZ3A—1,///7 | AB B _ | Diode (HZ6A—2) ZD3]
3% |0BRRBVG&0D4, .~ AH N B Diode stack o [DS1]
3B6|GBRESAC92M—-02 AH N B | Diode stack [Ds2)
37/0BRFMB—34M/ 7/ AQ N B __ | Diode stack D53]
M¥|0BRGGSS /7S AE N A [Fuse [F1]
4 0BRTS5-02-P—~5N AB C__|Clip~fuse [XF1]
41 |CBRUPC78MD35 7/ AH N B 1IG [Ic1
2]0BRUPC7912H// AH N 8 [IC [162]
43T0BRUPC?915H// AH N B_[IC [c3]
4IDBRYL770D6CP—8B AM B |I.C [I1C4]
45|0BRUPC317H/ /S AN B_ |IC (UPC317H) HES]
46 0BRTLA431CLPB,” AT N B |iC LICE]
47| 0BRSTRO 0127/ Al N B _[IC ['C7]
a[{0BRZ2SC2751—-L./ AQ B | Transistor (25C2751) [TR1]
MO]0BR25D1308 K,/ AG B | Transistor (2501308) [TR?]
5|0BR2SC1173-Y. AG N B Transistor [ TR3]
SI[0BR2S5C3568—K AM B__ ] Transistor (25C3568) [TR4]
52|0BR2SC2855.7/7 AD N B |Transistar [TR5]
51 ]0BR25C1815/// AD N B | Transistor [TRE]
BAI0BRN13T11,/./// AE N B TPut [CR1]
55j0BRPS2401-1// AG 8 | Optical isofator [PC1.2]
| 0BRTMAEAKPHSD0 AE N B Potentiometer [VR1
57| 0BR5219-03A// AE C Connectar [CN1]
SI0BRBSP—-VH,/ /. /" AC N C Connector CNZ2]
59| 0BRG5264—-09A/ AP N C _ | Connector TCN3]
0|0BR5267-C4ARD AB N C__ | Cannector [CN4]
6l 0BRBAP—-vHA S/ "/ AC N C Connector [CNE]
2| 0BRE267-04AWT AB N C | Connector [CNG)
63|0BR5267—-02AWT AB N C _[Connector [CN7]
Bd{O0BRE267T—-03AWT AB N [ Connector [CNB]
65 0BR5045-02A/7 AB C | Connector [CN9]
66| DBRA4BJA—BE471 AG N B | Posistar [PHI]
| 67, 0BRAD-18////7 AL N B | Thermistor [TH1AB]
8B [0BRSC-02-50J4./ AP N C | Choke coil [1.17
69| 0BRSC—-02-20J/ AP N € | Chaoke coil [L2]
0| 0BR4476P0D3863 AH N C [ Choke cail [L4]
JI[0BRFEGHATIKS/ S | AG C _ | Chock coil (5] |
72|0BRB-20F—-38// AD B |Core [L7A,B]
73/[0BR4416P0GA0OYSH BD N B Transformer [T1]
MI0BR4410PDGT741 AQ B Transformer [T2]4
| 75|UBRRSZFBIOK_J AB N C__ |Resistar [R1AB]
76|[CBRRGCS5-0 . 68— AD N C Resistor [R4]
77/0BRRSZFB1ODK— AC C_ |Resistor [R5]
JB|0BRRS2FB22 -1,/ AC C _ | Resistor [R7]
79/ 0BRRS2FB33-J/ AB N C__ ] Resistor [R32] |
B0/CBRRS?2FHG6EBD - AB N C__ | Resistar [RZAB]
BLIOBRNAS1145222 A A N C Resistor [R3]
82 0BRNAS511253390 AA N C Resistar iR6]
BIJ0OBRFMR114B3091 AC N C _|Resistor [R9,10]
B4/ DBRRMR114B1680 AC N C | Resistor [R11,12]
85 | 0BRFMR 1126100 | AC N C | Resistor [R30]
B6|0DBRFCD2J—-470/ AR N C | Resistor [R18,33]
87 |0CBRFCO0Z2J-821/ AA N C _|Resistor [R19]
B8 |0BRFCDZJ-471/ A A N C __ | Resstor R20]
8| 0BRFCO02J-221/ A A N C | Resistor [RZ21] |
W|0BRFCOZJ-102/ | AA N7 ¢ [Resistor [R28,34]
91 /0BRFCO02J-101/ AA N C__ | Resistar [R35]
92 [UBRNAS114F102 A A N C__|Resistor (R41]
53 ' 0BRNAS114F561 AR N € | Resistor R421
94 J0BRNASI114F103 ARA N C | Resistor [R29]
5 | 0BRNAS112F 181 AR N C | Resistor [R14]




“___Por\_p_{gr supply unit-- 100V series

PP

. . {PRICE | NEW.| PART e e g T IR
%|0OBRNAS1145102 AA N C [ Resistor ik ; T
- 97|0BRNASI112F681 AA N C | Resistor
"9 J0OBRNASI12F102 AA N C | Resistor _
9{0BRNAS1145181 AA N C | Resistor ] -
M0J0BRNAS114S182 AA N C | Resistor
W |0BRNAS1145220 AA N C_ | Resistor i ™
102 0BRNAS114F100 AA N C | Resistor ‘
103/ 0BRNAS114F638! AA N C | Resistor
1M|0BRNAS114F102 AA N C_ [Resistor N L
L 105/ 0BERNAS114F101, AA | N C |Resistors =% coims=7= © o
["To6{0BERNAS114F 103 AA N C ] Resistor
17 ]0OBRNAS114F472 AA N C_ |Resistor §
F 18] 0BRRS2FBIDD—) AC [ Resistor ‘
T (Unit) _ .
NI/RDENC100EACZZ B X N E Power supply unit {100V series)
"1l Power supply unit--200V series- e
PR w | PAR R R .
| NO. "PARTS- CODE- - Rﬁﬁi% nﬁﬁx RANK ~ DESCRIRTHON 3 : .
T1[0EBRXE1 04777/ AG C | Capacitor (250WV 0.1x4F) : - [C1,25]
2|]0BRDEZ7090B102 AD N C [ Capacitor [C6,7,8.9].
3[0BRCEUSMIC222 AG C | Capacitor (16WV 22005F) - [C17]
Al0BRCEUSMIEA471 AF C_ ! Capacitor (25WV 470uF) i [C20]:
 5|0BRCEUSMIE1D1L AD C__ | Capacitor {1004F 25V) [C21,2325]
6J0BRCEUSMIEID] AD C Capacitor {100xF 25V) i [£27,34]
< 7V0BRCEUSMIHIO] AE C__ | Capacitor (100xF 50V) [c22]
BS[0BRCEUSMIVI3D AC C Capacitor (35WV 33uF) [{C28]
3/0BRCEUSMIHIDD AC C [ Capacitor (50WV 10uF) [C31,36]
W0/0BRCEUSMIC221 AC C_ | Capacitor {220xF 16V) [C32A,B]
11 [0BRI10PS102200 AK N C | Capacitar - [C19
12{0BRECOQV1IHLD4/ AC N C | Capaciter ‘ [C29,41,44]
“13|0BRECQV1IH104./ AC N C_ | Capacitor . : [C23,15,31]
14{0BRECQViIHA473/ AB N C | Capacitar T [C30,33,35]
15| 0BRMDDZ22J103K AD C_ ! Capacitor (630WV_0.01xF) [C37]
WW[0DBRALIEFS102/7 AH N C | Capacitar P [ClaAB]
17/ 0BRAIAFS222// AH N C | Capacitor [CigAB.C
I8|0CBRECOV1IH474/, AD N C__ | Capacitor ' [c45.26
1I9J0BRHF12E47 1M/ AS N C _ [Capacitor . _[CIQAB
20{0BRDEISIO0ELD3 AG C [ Capacitor ‘ {(C11]
2LI0BRECKD3D471.7 AC N C __ iCapacitor : . [€12
22| 0BRECQVIHA473/ AB N C __ [ Capacitor s [C40A,B]
23] 0BRCEUSM1H100D AC C | Capacitor (50WV 10xF) [C14]
24|0BRCEUSML1EIDQ AC C_ | Capacitor (25WVY 10uF) [C43]
S|0BREUZ2ZS /.S AD B__ | Diode [DZAB.8,12]
6| 0BRFPU-12//// AE N B | Dode - _|D5,6]
Z|0BRRUZB /S AG B~ | Diode To1]
28[0BR1SS82,//7""7 AC B [Diode {D3,4,9]
23/ 0BRERAB1—-004/ AG N B~ [ Dicde . [D14]
V0BREVZ2 /7 AD N B | Diode {D10,11]
31[0BRHZ2185-2//// AB [ B | Zener diode 5 [ZD1]
W2I0BRHZSB—-2.//// AB N B | Zener diode . [2D2]
Q| 0BRHZ3IA-1/7// AB B | Diode (HZ6A—2) - [ZD3]
M4 [0BRRBVG6OES "/ AK N B ) Diode stack . {D81]
3B T0BRESACOI2M—02 AH N B Diode stack .. . ID52]
Bl{OBRFMB—34M/ "~ AQ N B | Diode stack . - [DS3]
37|0BRES3—3150// AE | N_ A |Fuse ! [Fi]
3B|[0BRTS-02~-P—-SN | AB | € lclip—Fuse }[XF1]
" 3|0BRUFC78M0S5,/” | AH [ N B liC I TN
| 0BRUOPC7912H."~ AH N B JIC o TIe2]
41 |0BRUPC7915H// AH N B [IC ~[1C3]
42 |0BRTL7705CP-—B AM B iIC N [ic4]
| 430 BRUPC317H "/ | AN | A |1c (UPC317H) ICs].
T4 pBRTL43ICLPEB/S AF N B_{IC . ] ~ [ICE]
45 0BRSTR90127” [ AU N B_liC : " [IC7]
w610BR2SC3507/.// AU B | Transistor (25C3507) TR1]
47{0BR2SD1308—K./~ AG B | Transistor (2SD1308) ° TR2]i
4870BR25C1173—-Y” | AG | N B | Transistor : . [TR3]
/1 0BR25C3568—K,/~ AM B | Transistor (25C3568) _ . [TR4I
S0{0BR2SC2655,.// AD N B Transistor : i [TRE]
"S5110BR25C1815,7°7°7 AD N_ B {Trensistor : [FR&J:
210BRN13T1. "~/ "/ AFE N B |Put __[CRI1].
S3I0BRILP—5B1/7"/ AR N B | Photo cupler .. [PCr2l
540 BRTMEAKPHS50D0 | AE N B Potentio meter . [VR1)
55{0BRS521§—03A77 AE C | Connector [CN1]
B56{0BRBS5P—VH/ "/~ AC N C | Connector [CN2]
57|0BR5264~09A 7 AP N C Connector [CN3]




PC7200

Power supply unit--200V series

A A Resistor LR&]

AR Resistor [R32] |

AC Resistar [R9]

Resistor [R10]

Resistor [R11,12]

Resistor [R30]

Resistar [(R29]

Resistor [R41]

Resistar [R42]

Resistor [R43]

NO. PARTS CODE PRIGET "NEW = ARY “B=EmGmG-RePTrd 5N
RANK | MARK | RANK 2 ———
58 267—04ARD AB N C__ | Connectar [CN4]
59 P-VH// "/~ AC N C Connector [CN5]
60 104 ANWT AB N [ Connector [CNE]
61 7-02AWT AB N o] Connector LCN7 ]
82 7-DIAWT AB N C [ Connector [CNE]
63 S—02A// AB c Connector [CN9I]
64 1-02AS/ AG C Connector {CN10]
[ A-BEAT1 AG N B | Posistor [BHT] |
66 18/ /777 AQ B [ Thermiste [TH1AB]
67 bPOADILE AT C__ | Choke coi L1
68 5H15100 AS N C_ | Choke coi [L2]
69 6P038643 AH N C __| Choke coit L4]
70 HA7 1K/~ AG C__|Chack coil [L5]
71 0F—-38// AD B |Core [L7AB]
72 6P 06 BD N B Transfomer [T1]
73 6PDS AQ B Transfamer [T2]
74 FB33 AB C__ | Resistor [RIA,B]
75 5—-10 AD C Resistor [R4]
76 FB6 AB C__|Resistor [R5A,B]
77 FB3 AB R Resistor . [R7]
78 3 AB " € TResistor - [R24,B]
79 4 A A C Resistor [R3]
2
2
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4
4
2
1
4
4
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1

1 C

1 Cc

1 [

1 C

1 [»)

t C
86 1 [
87 1 C
38 1 C
89 1 C
a0 2 AA [ Resistar [R18,33]
91 21— AA C Resistor [R19]
92 2 C Resistor [R201
93 23— C Resistor [R21]
04 2= A A C __ | Resistor [R28,34] |
94 24— AA C Resistor [R35]
96 1172 AA C Resistor [R14]
97 AS112 AA [ Resistor [R16]
93 NASi112 A A C Resistar [R17])
g NAS114 AA C Resistor [R15]
100 NAST14 AA C | Resistor _ [R24]
101 NAS114 A A [ Resistor R25]
102 NAS1t4 A A C Resistor R26]
103 NAS1 114 AA C Resistar LR27]
1WA/ 0BRNAS 114 A A C Resistor [R22]
W5|0BRNAS114 AA C _ | Resisior (R25]
106 {OBRNAS114 AA C Resistor [R36]
7| 0BRNAS1 114 A A C Resistor [R37]
108 [0 BRNAS] 14 AR C_ | Resistor [R38,39]
IM|[OBRNAS 114 AA [ Resistar [R40]
1I0{CBRRSZ2FB1 ..5_(;_| C_ jResistor [R31]

(Unit)

¢ E

Power supply unit {200V series)
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_PC7200

| Hard disk interface PWB unit---PC-7221 only

pmcz NEW PART
LJOCTG0080072 3“/'/" BD | N | B _|IC(27128—25)
- 2|0CT90080002// BQ | N “B__LIC(NDC 8643 -
T 3[nCTO0080003/~ | BS N~ | 8 [IC(NDC 870} _
. 4]0CT90080004,77 |"BE | N | _8_ [IC(NCL2000)
5s/0CT90080005.77 [ BG | N | B liC(NCL 2002)_
610CT90080006/7/ BB | N | B |MPU (zPD7000BAG—6)
Fl0cTo0080007,77 | AP | N | B [IC (74FOONS)
8loCcTro0080068,77 [ AP | N | B _|IC(74F02NS) .
"9|0CT90080089,7 | AT | N B [IC (74F74N5) :
W0l0CTI90080010/7 | AX | N | B [IC{Z4HCT240NS):--- i =~ _
1I[0CTOS00860011,/7 | AG | N | B |IC (74L500NS).
2]6CTO0080012,/7 | AG | N_ | B |IC(74L.504NS)
13]0CT80080013.77 | AN | N [ B TIC(74L514NS)
‘14l0CT90080014/” | AH| N B |IC (74LS32NS)
I5f0CT00080015.77 | AM [ N | B |IC(74L8123NS)
I6)6CT90080016,/7 AM | N | B__|IC (74L5125ANSY
17loCT90080017/"7 AF N B |IC (74L5174N5)
B|0CToo0080018,/7 | AK N | B |IC (74LS74NS)
19| 0CT00080019,77” [ AX | N B__|IC (MC3487P)
200/ 0CTI0080020,77 BB N__|_B_[IC(NDC871—-01) ._
21|0CT90080021.77 AF | N _[7C |Resistor (CO9X2.2K{J)
2|0CTS506080022/7 AF N_ C__ | Resistor (CO9XE6.8K{L)) :
3|0CT00086023.”7 | AF N C | Resistor (CO9X47KQY
‘24|0CTS50080024,/-/7 | AA N 1 "€ |Resistor (CRG 1/8 331J)3300)
B0 CTS0080025,// AA N " C__|Resistor (CRG 1/8 431.1)(4300)
"% |0CT80080026// AA | N7 € |Resistor (CRG 1/8 102J)(1KDY
'27/0CTS0080027,/”/ | AA | N C__ | Resistor (CRG 1/8 682J)(6.8K0) .
. 29|0CT90080029,7/ | AC N C | Capacior (GR40F 104Z25)(0.1uF) _
T3|0CTS50080030/7/ AC | N C__|Capacitor {GR4DCHE80J50)(680F)
31(0CT90080031.7°7 AG N C__ | Capacitor (KMA25VB—27)(474F 25WB)
2/0CT90080032// AL | N € TInductor coil (NL453232—101K)(100aH) _
3BjoCcTo0080633, " AR N C__ | Inductor coil (ELD4058KI—1R8J)(1.82H)
d|0CT90080034,/7 AN N C_[Inductor coif (SN—3—200}
B|0CTS0080035/7 BL N C__{ Cail (500C62ES)
F|OCTS0080036/7 BA N_ [ C_ lCoil(DCS~03—20)
37|0CTS0080037.// AZ N B __|Crystal (DOC—49)(15MHz)
3B|[0CTI90080038,//_ | AZ N B__| Crystal (DOC—49){(5MHz)
. 3]0CT90080039,//_ | AP N C_ | Sensor (PST51RAY4.2Y +0.2V)
MN|0CTO0080840.7,7 | AR N C | IC socket (641267 —3)(28pin)_
41[0CT90080041,/~ | BE N C__ | Comnector (00—9072—240—-901883)(40P)
2]0CcTI0080042,/7 AX | N _C__ [ Connector {P5—-26PE—~D4T1—B1)(24F)
43{0CTS50080043,77 AV N C__|Connector (350211 —1)(4P)
4|loCT90080044,/77 | AC N C__ | Connector (00—9067 ~022—000—801)(2P2)
45| 0CT90080045.77 AD [ "N 17 € |Connsctor (0G—9067 —042—000—801)(4P2)_
46]0CTO0080046.7" AE N__ |7 C_ [Connector {00—9067 —062—000—801%EP2) _
47 |0CT90080047 /7 AC N —C___ | Receptacie (00— 9067 —020—000—805)
4(0cT9008004877 | AS N C_ | Resistor (6MOL_10K0)
9fpCcTS0080049.77 | AE N B | Terminal (TP8G}
i 50 /| 6CTO0080050,7/ AC | N C__| Capacitor {(GR40B102K50)(1000pF)
{Unity .
1 [DUNTK1693ACZZ CK N E_ | HD interface PWB unit . {PC—7221)




PC7200

B Index
PRIGE N EW—-RAR: R PRICE | NEW | PART
PARTS CODE | NO. Tgank |maRKk [RANK PARTS-BOBE~1-NG: A
[c] GFTAZZ030HCZZ | ¥ 34| AF C
CBDRP10Z0ACOE - 17| 8M | N E GLEGGIOOSHCSA | 1- 27| AB | N C
P - 10 [ BM | N E GLEGGIO09HCZZ | 1- 27| AC C
CBDRP10Z0ACOH | 3 17 BP | N E GLEGGLO24CCZZ | 1- 4| AA C
CBDRPI0ZOACOU_| 3- 17| BF | N E GLEGG2008HCSA | 4 14 AC C
CBDRPL0Z0ACDY 3 17| BP | N E GLEGG2?00BHCSC | 4- 1| AC | N C
CEDRP1021AC0G | 3-110( BP [ N E GLEGPLOOOACZZ | 1- 27| AC | N [
CBDRP1022ACGOF 3 16| BP | N E [d]
CBORPI0Z3ACO | 3-10] BF | N E HFNLCLIO26ACSA | 2= 11] AF | N ]
CCABAI047ACEZ - 1/ Bz | N 3 HPNLC1026ACZZ | 2- 1L AF | N b
CCABALO47ACOD3 | i1- 1| BZ [ N E HPNLC2140HCSA I- 3]AV] N D
CCABALCATACIL1 | 1- 3| BZ | N E HPNLC2t40HCZZ 1- 3| AP D
CCABA1047ACL2 - 1| 8Z [ N E HPNLCZ141HCSA | 2- 43] AE | N D
CCABB1041ACAD - 41| BG | N E ‘ {HPNLCZ141HCZZ | 2 43 | AE D
CCABB1041ACH1 - 4] BE | N £ (]
CCABRI104LAGAZ 1- 41 8E | N E JBTN-2048HCSR I- 9] AC | N D
CCABB1041ACH0 I- 4] BE | N E | JBTN—2C48HCSC - 19] AE ] N [}
CCABF2116HCO1 - 3] AX D JHNDPZ004HCSA | 1- 32| AY | N C
CCARF2116HCO3 | 4- 3| AW | N D JHNDP2004HCZZ I- 32| AY C
CCNW—28145Cn1 - 1] AX B JKNBZ1876CCSA | 1I- 8| AB | N C
CFRM—10D4ACO1 2- 56| AL | N E JKNBZ1876CC01 - B! AB C
CFRM—10G4ACD?2 - 5% BA| N | E (L]
CFRM—1005ACE1 1- 33| AW]| N E LANGF1630CCZZ | 1- 13] AC C
CFRM-1005AC02 - 31| AV | N E [LANGGZ301HCZZ 1- 1| AD C
CPLTP2060HCD2 1- 7] AH C LANGQ1129ACZA 8 1] AQ N c
CPLTP2060HCD4 - 7| AM [ N C [LANGQ1:29ACzB | & 1| AT | N C
CPWBF1115ACA1 I- %Al AD | N E LANGQI129ACZZ | 8 1] AN N c
I 6-901 | AD | N E LANGQ2303HCZB | 2- 3| AK | N | B
CPWBF1116ACO01 1~ 37| AE | N £ LANGQZ349HCZZ | 1I- 6/ AD ' c
I 9-90L | AE | N E LANGT1123ACZZ | 2- 13| AH | N C
CPWBF1116ACD2 I- 77| AE | N E LANGT1i24ACZZ | 1- 31| AC ] N C
I 9-001 | AE | N E LANGT1127ACZZ | 2- 5' AF | N c
CPWBFL116ACO03 1- 77| AE | N E LANGT1147ACZ2Z | 2= 39| AF | N C
o 5-901 ] AE | N E LANGT2302HCZC | 1- 651 AQ C
CFWBSL1114ACD1 | 4- 7L BO | N E LANGT23009HCZA | 1- 80| AC | N c
7 7-00L ] BQ | N E LBSHC5020BCZZ 1- 36| AB ¢
CPWBS1114AC02 | 4 71 BQ | N £ LBSHZ2037SCZ7 | 2= 53| AD C
" 7-o0l | BQ | N E LHLDW20455C2¢2 - 58| AC C
CS0CA1017CCZZ | 2- 35| BE [ LPiNSZ030HGCZZ 1- 30| AH C
[D] LPINS2031HCZZ 1- 24| AD C
DFLP-1085ACZZ | 3- 4| AZ |l N ) LPiNS2032HCZZ - 5] AC C
i 1] AZ | N D LPLTP1033ACZZ | 3- 13| AC| N D
DFLP-1086ACZZ | 3- B8] AZ | N D i 3-102] AC | N D
DFLP-1087ACZZ | 3 15] AZ ] N D LPLTP1015ACZZ | 2 4| AH [ N C
¥ 3-16] AZ | N D LSTPP2004HCZZ | 1- 18| AC c
DFIP—J088ACZZ | 3 15J] AZ | N D LX-BZ102CACZZ | & 9| AA[ N C
DUNT-1694ACZZ | 2- 12| =% | N E LX-BZi0272ACZ2Z | - 521 AB C
DUNT-1695ACSA | 2 6] GG | N E LX-BZ1159CCZ7Z 1- 10| AA C
DUNT-1696ACZZ | 2 6| €G | N £ LX-BZZ055HCZZ | 1- 62| AB C
DUNT-1697ACZZ 4-o0l | CM | N E LX-BZ2058HCZZ - 46 | AA C
DUNT-1715ACZZ [ 4003 | CM | N E LX-BZZ061HCZZ | 8 2| AB C
DUNT-1786ACZZ 1- 51 €V | N E LX-NZ2004HCZZ | 8 3| AA c
DUNT—1790ACZZ i- 51| CV | N E (M1
DUNT-17091ACZ2Z &S0l ] CM | N E MLEVPIOA4ACCSA | 1- 11! AB | N C
DUNTK16G3ACZZ > 1| CK| N E MLEVPI0A44CCU1 - 11| AB C
_ 7 |t CK | N E MLEVPZ023HCS1 - 9| AF | N c
DUNTK1700AGZZ T | +% | N E MLEVP2023HCZ1 - B[ AF | N C
I 8- 901 | #% | N E MLEVPJ0724HCS1 1- 31| AF [ N C
DURTK1706ACZZ - 81 %% | N E | MLEVPZ0Z4HCZ] 1- 31| AF [ N c
] B-00L] #% | N E MLOK-1004ACZ2Z I- 61 | AD[ N C
DUNTK1878ACZZ 7- 28| *#% | N 3 MSPRCZ024HCZZ 1- 21| AA C
¥ B-90L| *% | N E MSPRCZ025HCZZ - 6| AA C
(&1 MSPRCZ027/HCZZ 1- 63| AA C
GCABE1047ACSA | 4- 10| AN | N D MSPRCP0ZIHCLZZ 1- 12 | AC [
GCABEID47ACZZ | 4 10| AN N 3] MSPRCZ2030HCZZ \- 15| AC C
GCASPIOD7AGSA I- 22| AG | N 5 MSPRDZ0ZBHCZZ 1- 6| AA C
GCASPIDO0TACZZ 1- 22| AC N C [N]
GCASP2023HCZZ | 3 61| AP D NFANPIG11ACZZ | 2 41| BA | N B
i 3- 201 | AP D [P]
GCOVH1027ACZZ | 4- 11| AC| N D PBAR-I1CGOLACZZ i~ 28| AC [ N C
GCOVHI024ACS1 - 1| AG | N D PBAR-2011HCZZ - 17| AL C
GCOVH1024ACZ1 - 1] AG | N D PCAPHLID0JACZE 8- 4] AC C
GCOVM1025ACZZ | 2 31 AK | N C PCAPHIOOJACZZ | 8 5| AD | N C
GCOVHI026ACZZ I- 351 AG | N c IPCAPH!008ACZZ | 8- 6] AC | N c
GCOVHIQ27ACZZ 5- 1| AB | N C [PCUSGIO006ACZZ | 2- 36| AB 5
GCOVHI037ACZZ I- 38| AD | N B PDMPOI1001ACZZ 1- 72| AE C
GFTAULO4CACSA - 550 AY | N c PFILWIODJACSA I- 2) AL | N C
GITAUIGA40ACZZ - 5] AY ] N C PF+LWIOGAACSE - 2| AL | N C
GFTAZI034ACZ2Z I- 42| AL N C PFiLWIGOD3dACZZ | - 2| AL | N C
GFTAZLO039ACZZ - B AL | N C PGUMMIDODAACZZ | 2- 54 ] AE [ ¢c




_PC7200

PART ] . .

e T RICE [ NEW | FART B i B T T -
PARTS CODE" | ‘NO. 'pank |itARK | RANK |- - PARTS CODE _|-.NO." | BRIkl ARk | RARK | :

PSHEZIOOGACZZ | 2- 51 AB [ N | € [~ QSW—KI053ACZZ | 5-901 | BS | N [ E | T

PSHEZI1010ACZZ | 2= 51| AC.I N T7°€ QSW—K1064ACZZ [ & 4 'BS[ N | E RE

PSPAYIOZ6ACZZ | 9- 2] . AB-| N |-C - PR 5-a0t | BS L N | E -
[PSPAZYDT8ACZZ | 2- 551 AB | N ].C ; [QSW-KID55ACZZ | 4 4] BS| N | .E - g
[ PSPAZ2037HCZZ | 1- 391 AET[ . | €~ ; i 1551\ BS | N | E-
~YPTME-2001HCZZ |1- ®| AC | - ["C° QSW-K1057ACZZ | 4 2 BS| N | E
{PZETY1020ACZZ [ & 2| AK [ N [ C - W . | 5en ] BS [ N -£_

PZETZ10244CZZ | 147 | AD[ N C QSW=KI1058ACZZ | 4 4([BS| N [ E
|PZETZI026ACZZ | 1- 40{-AC I N | C- - PR 5-901 7 BS | N | €.

R A IR A ¢ N - QSW~-KTOBSACEZ 1|4 4 ["BS | W -f E-
{QAGEBICEZPAZZ =3 JU[-AY |~ E " T el fBS [N [TE
[QACCD7611QCN2 [-3- I [:AQ [N | "B~ QSW-M2043HCZZ | 1- 68 | AL | B

QGACCD76119C2Z [ 3- W[ AT~ [ B QSW-STU49ACSA | 9- 6 [ AE [N | B
" [QACCF7330QCZ2 | 3 1 AX |["N.|" B QSW=S1049ACZZ | 9- 6 AE] N [ B

QACCL7620QCZZ | 3= N | AW | B ] QSW-S1060ACSA | 8- 29) AE| N | B

QACCVEE20QCZZ | 3 L[| AV.| . [ B QSW—S1060ACZZ | 8 29 AE | N [ B -

‘QCNCMG548HCOB | 8- 7 AA {7 [ C - TOSW-S51061ACSA | 8- M| AE| N [ B
“TQCNCMUS550HC]J | 8 & AB-| N | G~ “|OSW-S1061ACZZ | 8- 30(AE | N | B~

QCNCMOG552HCIE | 8 9[-AP J" - ~1<G | D S A 1

QCNCMOS563HCOC [ 3[AB | N | B- RALMBIOG7HCZZ | 2- 40| AK 8

QCNCM1OGTACO3 | 8- 18] AR B I[RC-EZ336BACIC |- 3| AB | N | C- :

QCNCMI0GIAC3E [ 8 W[ AH] N [ € RC—EZ47SAACIE | 7~ 4|:AB | N | C- o

QCNCM1094ACIF | &= 11f AQ| N[ C i [RC-KZI1018CCZZ | 8- 31| AE :C G

QCNCMIO95AC4S | 8 12 AL | N |G- {RC—KTE104HCZZ | 7- 5| AB £ :
. [QCNCM1I09ACOE | 9 "4 AB | N [ — i I 2T AB C

|_cc-NCM234sscm 18 1AGT TG RC—K1H105HCZZ | B-1291 AF -

QCNCM23465C3D [ 8- [ Al € RCiLLIOOIACZZ | 8 33| AC | [

QCNCM2346SC4) | B 15| AL C RCiLZ1403AC03 | 3 7({AA| N { C

QCNCM50395SCO0E | & 1! AB € RCRSP1003CCZZ | B- 34| AT B

QCNCM5039SCOF |-9- 5| AB | N | C . RCRSZ1010HCZZ | 8 35| AR B

QCNCMGBESRCOT | 8 16| AC | C RCRSZ1011HCZZ | & 3| AR B

QCNCW1d578CZZ ‘| 8- 17 AB [ ~ 1 € RCRSZ1026ACZZ | 8 37| AR | N B

QCNCWID97ACO: | 8 19] AL | N | C 3| RCRSZ10Z8ACZZ | 8 B[ AR N B

QCNCWI1097AC2E | 8 20 AL | N G_ RCRSZ1029ACZZ | B- 39| AR | N B

QCNCW1098ACEB | 8- 21 AM T N I'.C RCRSZ1030ACZZ | 8 40| AR | N | B
TQCNCW1345CC0E | 8 2/ AC| N [ C- RCRSZI0I1ACZZ | 7- 6| AK | N B

QCNCW23648sSC3J [ 7 1{-AE [ N { € RDENCI1D06ACZZ | 2- 22| BX [ N E .

CNW-~1184ACZ2Z | & 23] AW.| N [ ¥ r1-900 [ BX | N .| E

QCNW—1188ACZZ | 2= 15| AU] N | -C_. RDENC1007ACZZ | - 22| BY | N E

QCNW—-1187ACZZ | 2- 9| AH | N | C T -9 | BY | N E

QCNW—1188ACZZ | 2- 8| AC | N C RMPTC4102QCKE | B- 41| AC B

QCNW—1189ACZZ | 2- 5, AH [ N c RMPTC41030CKB | 8 42| AC B
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OBR5267 -04ARD | 10- 60| AB | N DOPATKEB9IYCOA | 5 4] AK
] - 55| AB | N ICOPATKEB9GGOS | 6 5] AK
DBR5267—0AAWT |10- 62{ AB | N DCPA7KEBOUCOG | 5 6] AK
— 1- 60| AB | N 00PAJKEBBSCUT | 5 7] AK
0BR5277-03A/7 |1l- 64| AG 00FATKEROYCOBE | 5 6] AR
0OPAJKEBSSCCY [ 5 9] AK

0BR8D-1B///// |11- &b | AQ

ncraopngpoaz2/” l12- 2) BQ DOPA7KEBY99CID 5- 10| AK

0CcT9no080003 "/ |12- DOPA7PKEBS9C11 5- 11 [ AK

QCcT900RB0004// {12- 0OPATKEBI9C12 5- 12| AK

0CT900BOOAS// |12- | J0PATKERSSC13 5- 13| AK

COPATJKEBS9C1S 5- 15| AQ

0cisco8p007// | 12- DOPAZKEBY99C16 5- 16 [ AQ

3

4

5
0CT90080006/” i2- 6| BB

7

]

0CT900B0Q008// | 12- 00PATKEBYIC1Y 5- 171 AR

QCT900BDO09/” [12- 9| AT D0PATKEBYSC1S 5- 18| AK

(DCT90080010/ 12- 10| AX | 00PA7KEB99C1S 5- 19 AK

acTsoes80011/7 |12- il) AG 00PATKEBG9C20 5- 20| AK

ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ

wmmmmmmmmmmmonooonnnnonoooowmooommmmmmmm:ﬂu:mmmmmmwoommonmmmmmmwmonmm‘mmmmmmmonomm
OOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOOOOO0DOOOWQODDOOOOOOU‘-’IEDOOOOOGOOWOOODOOOWEDWWEWW

T
-
ZZ ZiZ(Z2[Z(Z(Z=Z|==

0CcTe0080012/7 [12- 12| AG ODPAJKEB99C2! 5- 21 ) AK
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| na 7| PRICE | NEWH PART-[ o o voe i Sy IPRICE-NEW.] PART L., I
PARTS CODE. ‘| NO. |pank |MaRk|Rank |2 "1 = PARTS CODE'. |- NO.- |FRRK WARK | RANK ] !
[DOPAZKEB93CZ? ‘| & 2[AK | N .| G |+~ "a=7 7] GOPATKEC23A02 5 7] AK Y N | € .f it
l00PATKEBIOC23 5~ 23| AK| N [l 00PAJKEC23A06 | 5+ 6[-AK N [ C iy
T00PA7KEB99C24 .| 5 2ol AK | N T €~ JO0O0PA7KEC23A07 | 5 7| AK. ] N | ©- B
Q00PA7TKER9I9C25 5~ X AK | N ] ©. ‘{0O0PAJKEC23A13 [ 5 13| AK | N | € ° e
|0OPAZKEB99CZ6 5- 2] AK. ) N | C. 00PA7KEC23ALS '| 5 15[ AQ{ -N | C N
[0 GPATKEBIICZT 5 7 AK] N R [100PATKEC23A16 F| 5- 16/ AQ ] N | .G~ N
"TCOPAJKEBIGC28 5 28] AK: | N .| C.- "{D0PAFKEC23ALT - 1TAK | N [ i
GOPA7JKEBY9C29 5 291 AK ] N ! C. |00PAJREC2TA1E 5- B[ AK [ N . €
0O0PA7KEBIICIT | 5 30 Ak N | € | Y0OPATKEC23A189 5- 10 AK T N [TCc
“J00PAZ7KEBY99C32 5- 32 AK T N [ C. cJ00PATKEC23420 i 5- 20 FAK "N "C. 1 ,
‘ID0PATKEB99EC3Y <[ 5 33V AKT N | C- ‘|00PA7KECZ23A2T | 5- 21 °AK | N C i
QO0PA7KEBI9C34 | 5 34| AK | N [N I {ODPAYKEC23A22 5- 22 AKT N | €= !
TOOPAZ7KEBY99C35 | 5 3 AK. ] N[ C- -|0ePA7RKEC23A2T | - Bl AK TN C :
00PAJKEB99C36 | 5 361 AK 1 N | G- :J00PATKEC23AZ4 | 5~ a4 AK] N | €= !
0DPATKEBI9CA7 5- 37| AK | N .| G- fID0PATRKEC23A23 5 25 AK ] N C
TOOPA7KEBA99C3I8 ;| 5 3| AK T N .[-C_ 00PA7KECZ3AZ6 | 5 26 [ AKl & T ¢
00PA7JKEB99C3S 5- 39 AK T -N 1€ - |00PAVKEC23A27 5- 77 |'AK. 1 N c i
{[C0FAV7KEBS9CA0 | 5 4] AK | N | C™- "I D0PAFRECZ3A31 | 5- 3L AK: | N | C. '_I
DJPAJKEB99C41 | & 410 AK ! N :| C. "JOCPATKECZ3A37 :f 5 R[AK[ N I € ;
TODPATKEBY99C43 5- W AQd N G 00PAJKEC23A33 5- - AK N [ € !
GOPAZRERBY99C4A2 | 5 @] aQd N [ C 0CPA7KEC23A14 5- 34 [CAK N C
00PA7KEBY99C456 5 4 1AK | N ] °C° Q0PATKECZ3A35 | 5- 35 AK| N [N a4
GDFA7KEB99CAa7 5- 47 | AKZ N _1-g~ ; Q0PATFKEC23A36 | 5 3| AKj N | C :
QO0PA7KEBY9CAg 5- 48’ |"AaKk] N | C. ‘ G0PA7KECZ3IA3T 5- r Ak N [ ‘
Q00PA7KEBY99C49 5- 1 AKT N ¢ [00PATKEC23A38 | 5~ B[AK[ N [ C
DOPAZKEB99CS0 5- 50 [-AK.] N [C [ TD0FATKEC23A39 5 3. AK [ N C_.
O0PAZKEBS9CS5:1 | 6 st Ak N [ C 00PA7TKEC23A4D0 | 5- 40 AK | N C
0CPA7KEB99CH2 5- 52 | AK. N C N 00PATKEC23A41 | 5 41 ] AK [ N C _1
DOPAZKEBI9C53 5- 53T AK N [ C: -] 00PATRKEC23A4] 5- 43 AQ ) N [
0O0PAJKEBSOCS4 - 8 AK N C . 00PATKEC23A44 '| 5- M1 AQ 1 N[ C
DO0PAJKEB99CHS 5- 55 [ AK. 1T N C Q0PA7TKEC23A%6 [ 5- 4 AK [ N [
DDPA7KEB99C57 5- 57 "AQ [ N [ O00PAJKEC23A47 | 5 4| AK ] N [
JDPAJKEBGYCS8 | 5- 58| AQ | N [ . 00PA7KEC23A48 [ 5 8| AK[ N C
GOPAJKEB99CAO .| 5- 60-{ AQ [ N C - s ' [00PATKEC23A438 5 ©.AK] N [ €
D0PAZKEB99CH2 | 5- &2l AQ T N [ C- R D0PATKECZ3AG0 [ 5- 50["AK] N | C
‘TocPAJKEB99CE4 | 5 6 ]'AQ ] N | C. i QOPAJKEC23A351 .| 5 Bl AK[ N [ C
D0FAJKEBISC75 :| 5 75 AK{ N C.- R Q0PATKEC23A52 [ 5- I AK N | C
DO0PAZKEB99C76 | 5- 76 AK 1 N [ C. | ' [0DPAJKEC23A53 5- 53 AK ) N C
GOPAZKEBOYC79 | 5 71:AK [ N | G. ; [00PATKEC23A54 | & 54 AK | N | C
J0PA7KEBISCA0 | 5- &0 AK | N [ C DO0PATKEC23A55 5- 55 |"AK | N C
DOPAZKEBOGCSL | 5 8l AKT N C 00PA7KECZ3A57 | 5 S71'AQ T N C
D0PAZKEB99C83 5- 83 1:AK | N | «C 1 Q0PATKEC23A58 5- 58 ["AQ | N C
00PAJREBS9C84 | 5 84, AK:| N | C D0PA7KEG23A60 5 601 AQ: N C
0PAJKEB99C85 | 5 85 [.AK [ N [ 0O0PA7KEC23A62 | .5 62| AQ{ N [ ]
OO0PAZKEBI9C86 | 5- 86 | AK | N [ Q0PA7KEC23A64 5- 64 -AQ ] N C. .
DO0PAZKEBISCAY9 | 5- 89 -AK [ N G 0GPA7KEC21A75 5 5] AK] N C
J0PATJKEBSGCT1 ;| 5 9L]:AK | N G 00FPAJKEC23A76 | 5 76 .AK | N c
DOPAZKEB99C92 [ 5 92l .AK 1 -N C 00PATKEC23A78 [ 5- B TAK | N c
TO0PATJKEBS9C93 | 5 93] AK | N.[ C OCGPA7KEC23A80 | .5 80 AK.] N C i
0O0PA7KEB99CYES | 5 95] AK.| N C 00PA7KEC23A81 | .5- BLAK | M C ]
D0PAJKEBJ9C96 | 5- 96 AK [ N [ € 00PATKEC23A83 5- 83 AK | N C
UOPA7KEBSSCST | 5- 97 AK [ N .| C 00PATKEC23IA&E 5- 84 |"AK. ] M [ .C.
DO0PAJKEB99C%8 | 5 88| AK | N | <€ 1 |00PAJKEGC?23A85 | 5 85 ["AK | N:| C
QO0PATJKEBY9CH9 [ .5 96 AQ [ N C. DO0PATKEC23A86 | 5 86 -AK [ N C
COPAJKEC23AALl | 5 10| AK [ N C . 00PAJKECZ3A89 | 5 89| AK.| N c
DOPAJKEC23AR2 ‘| 51011 AKT N [ .G Q0FPATKECZ23A%1 | 5 G1 [ AK | N C
DOPAZKEC2IAAT | 5 102 LAK | N C. i 00PATKEC23A97 5 9% | AK{ N . [ €
D0PAJREC23AA4 /| 5 I3[ AK. ~-N.| C. 00PA7KEC23A93 | 6~ B3 [LAK | N C .
DOPAJKEC23AA5 | 5- 14 AK | N | C 00PA7KEGC23A95 | 5 Wi fAK [ N T
DOPAJKECZ23AAGR_ | 5 105 AK. ] N C. | Q0PATJKEGZ23A96 | 5 96 AK | N C_-
: I‘UUPA7KEC23AA‘7 G- 106 AQ | N | € 00PATKECZ23A97 5- o7t AK N C
" fooPA7KEC23AAG {5181 AQ | N | .G 00PATKEC23A98 | 5 SB[ AK | -N [ .
OO0PAJKEC23ABZ | 5- 110 AK | N | G - DGPA7KEC23A09 5- 93 1 AQ ] N C
"VToOPATKEC23AB4 | 5- L2 AK [ N c : D0PATKECZ24AAl 5- 10l Akl N T.C
JTO00PATKECZ3ABS | 5 [I3.LAK | -N | .C : 00PATKEGC24ARD 5- i [AK- N[ €
TOPAZKEC23ABG | .5 Lig[LAK |- N_-| ¢ ; DOPAVKEC24AA3 [ 5-102] AK ] N C
DOPAJKEC23AB7 .| 5-15-AK| N | B. DO0PAJKEC24AAd4 | 5-103 [ AK | N .| C
D0PAJKEC21ABS 516 LAK [ N_[.C 00PATKEC24ARS 5- 104, 1. AK | N C
O0PAJKEC23ABY | 5- 17| AK | N [ D0PA7KEC24AAG 5- 105, AK | N C
D0PAJKEC23ACT | 5118 AK'| N € 00PA7KEC24AA7 | '6- 106 AQ [ N .| C.
J0PAJKEC23AC? .| > NG AK [ N.I € Q0PATKEC24AAD | 5- 1081 A0 T N [ C. .
JO0PATKEC23AC3 | 5-120 | AK| N | . C. DOPA7KEC24AB4 . | 5 N2 AK T N [ :
DOPAJREC2JACA 5121 AK.] N | .C 00PATKEC24ABS5 | 5 113 AK | N C i
00PATKEC23ACS5 | 5-122[PAK[ N. [ 'C~ DO0PATKEC24AB6 5- 114 AK | N c
00FPAZKECZ3ACH 5- 123 [ AK | N [ 00PATKECZ4AB7Y 5-15LAK[ N | €
DOPAJKECZ23AD1 .| 5- 127 aK | N | € QO0PA7KEC24AB8 . | 5- UG [ AR | N.| C
Q0PAJKEC23ADg |5 45 AK [ N ['C QOPAJKECZ24ABS | 5- U7 | AK | N C.
DOPAJKECZ23ADS | 5 41| AK | N [ G- 00PAJKEC24AC! [ 5- IBLAK [ N [4
D0PAJKECZ23IAD6 | 5 40 1"AK | N . { C° 00PA7KEC24ACZ | '5- 119 | AK:] N C
DOPATKECZ23ADY | 5~ 12[VAK | N C OO0PAZKEC24AC3 | 51201 AK. N c
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QO0PATKEC24AGCA | 5121 AK | N | C 00PAJKRECZ5AC3 | 5- 10| AK | N | ©
I0PATKEGZ4ACS | 5 122 AK | N | G DOPATKEC25ACS | & 121 AK | N | G
D0PAJKEC24AC6 | 5-123| AK | N | C OOPA7TKEC25ACE | 5122 | AK I N | €
J0GPAIKECZAADL | 5127 | AK | N_| C 00PAJKEC2?5ACE { 5-123 | AK | N | €
DO0PATKEC?A4A01 "5 T[AK{ N | C 00PATKEC?5AD] | 5127 | AK | N | €
00PATKEC24A02 | 5- 7 AK | N | C COPATJKEC25A01 | & 1| AK | N | €
00PAJKECZ24A15 | & 18] AQ | N [ C DO0PAJKEC25A02 | & 2| AK | N | C
0GPATKECZAAl6 | 5 1o AQ | N | C DOPAJKEC25A03 | > 3| AK [ N | €
00PAIKECZ4AL17 | 5- I/ | AK | K | C DOPATKECZ5A04 [ 5 4, AK | N [ C
1O0PATKEC?4AL1R | 5= 18] AR [ N | C COPATREC25A05 | 5 5| AK | N | €
00PAJKEC24A19 | 5 191 AK | N | C D0PATKEC25A06 | 5 6| AK | N | C
00PA7JKEC24A20 | 5 20| AK | N | C GO0PATKEC25A07 | 5 7] AK | N | €
0O0PATKEC24AZ! | 5 21| AK | N | C D0PAJKEC25A08 | 5 B8 AK | N | C
DUPATKECZAAZ22 | 5 22| AK | N_| € 00PATKEC25A09 [ 5 9] AK | N I ¢
DOPATKEC?AA23 | 5 3| AK [ N | € DOPATKEC25AI0 | 5- 10, AK | N | €
DOPATKEC2AA24 | 5 24| AK | N T C [0OPATKEC?25AL] | & M| AK | N | ¢
0UPA7KEC?4AZ8 | & | AK | N | C 0C0PATKEC::AlZ | 5 12, AK | N | C
D0PATKEC24A26 | 5 261 AR | N | ¢ D0PAJKEC25A13 | & 13| AK | N | C
[00PATRKEC24AZ7 | 6- 2/ | AK | N_| C LO0PATKECZ5A1S5 | 5 15 AQ | N | €
DOPAJKECZ4A31 | 5 31 | AK | N | © 00PATKEC?5AL6 | o- 16| AQ | N | C
DOUPATKEC?4A32 | 5 32| AK | N | ¢C 00PAJKEC25A17 | 5 17| AK| N | €
DOPAJKEC24A33 | b- 33 AK . N | G | [D0PATKEC25A18 | 5 i8] AK ) N | C
—
00PAJKEC24A34 | 5 34| AK ] N | C 0O0PATKEC25A19 | 5 19| AK | N | ¢
00PATKEC?4A35 | 5- 35| AK | N | © DOPATKEC25A20 [ 5 20| AK | N | C
QTPATKEC?aATs | & 3 | AK T N [ C DCPAJKEC25A21 | 5 21| AK | N | C
00PATKEC24A37 | 5- 3/ AK ] N | C | 00PATKEC25A22 | 5 22| AK | N | €
0UPAJKECZ4A38 | 5 38| AK | N_| C (00PATKECIG6A23 | 5 23] AK | N | €
DUPATKEC24A3% | 5 35| AK | N | C COPATKEC25A24 | 6 24| AK | N | C
00PAJKEC24A40 | 5 40| AK | N_| C | 00PATKEC25A25 | 5 25 | AK | N | C
0O0PATKEC?24A41 [ 5 4L| AK [ N_| © | 00PATKEC?5A26 | 5 26| AK | N | C
COPATKEC2AAAZ | 5 42| AK | N |°°C | |[D0PATKEC?5A27 | 5 27 AK | N | G
U0PATKECZAA43 | 5 43| AQ | N | ¢ 00PAJKEC25A28 | 5 28] AK | N | ¢
OOPAZRECZ2A4Ad4 - 44| AQ N c QDPATKEC25A3! 5- 31 ] AK N G
00PAJKEC24A45 | 5 5| AK | N | C 00PATKEC25A32 | 5 32| AK | N 1 ¢
DOPATKEC?4A46 | 5 4| AK | N | C | D0PATKEC26A33 | 5 33| AK | N | C
DO0PATKEC2AARAT | 5 47| AK | N | C DO0PATREC25A34 | 5 34| AK | N | ¢
GOPATKEC24A48 | 5 48| AK N c 1 |0CPATKEC25A35 - 35 ) AK N c
QOPAJKEC24A49 | 6- 49| AK | N | C DOPAJKECZ5A36 | 5 36| AK | N | C-
COPATKEC24A50 | 5 80| AR | N_| C 0O0PATKEC25A37 | 5 37| AK T N | ¢
COPATKEC2AA51 | 5 5 | AK | N | C DOPAJKEC25A38 | & 38| AK | N | ¢
00PATKECIAA5Z | 5 5] AK | N | G 00PAJKEC25A39 | 5 33| AK | N | ©
DOPAFKEC?24A53 5- 53§ AK N c DOPATKEC25A40 5- 40 ) AK N G
00PAJKEC?24A54 | 5 541 AK | N | € 00PAFKEC25A41 | 5~ 41| AK | N | ¢
D0FATKEC?4A5E | 5- bb | AK | N_| € 00PATKEC?25A82 | 6 42| AK | N | ¢
00PAJKEC24A57 | 5 5/l AQ | N | C UOUPA7JKEC25A43 | 5 43| AQ | N | C
COPATKEC2AASE | 5 58] AQ | N | ¢ 00FATKEC2Z5A44 | 5 M| AQ | & | C
DOPATKECZ24A60D 5- 60| AQ N | C DOPA7KEC25A45 5- 45 ] AK N c
00PATKEC?24A62 | & 2] AD | N_| C 00PATKECZSA46 | 5 46| AK | N_| C
00PAJKEC24AG4 | 5- 64¢ AQ | N | © COPA7KEC?5A47 [ 5 41| AK | N | C
V0PATKECZ4A78 | 5 7 AK | N | C OOUPATKECZ5A48 | 6 48| AK | N | C
D0PATKEC24A78 | 5 79 AK | N | C UOPATKEC25A4 | & 1 AK[ N T°C
Q0PATKEC24AB0 | 5 80| AK | N | C 00FATKEC25A50 | 5 50| AK | N | C
U0PAJKEC24AB3 | 5 84 AK ] N | C | COPATKEC25A51 | 5 51| AK | N | C
N0PA/KEC24ABA | & 81| AK | N_| C | DO0PATKECZ5A52 | 5 52| AK | N | C
GOFPAJKEC24AB5 | 6 By | AK | N | C 0O0PA7KEC26A53 | 5 53| AK | N | C
J0PAJKEC?4AB | b sﬂl AK T N | C DGPATRECISRSE 1 5 sti AK Y N [T
0O0PATKEC24A91 | 5 91| AK | N_| C 00PATKEC25A85 | 6 5| AK | N | C
QO0PATKEC24A92 | 5 9 AK | N | C DOPATKECZI5A57 | & 5 | AQ | N | €
00PATKECZ4A93 5- 93| AK N [ Q0DPATKEC2bHAGE 5- 581 AQ N C
00PATKECZ4A94 | 5 95| AK | N _| C DOPAJKEC25A60 | 5- 60| AQ | N [ C
00PATKEC24A96 | 5 9| AK | N | C QOPATKEC?5A62 | 5 & | AQ | N | C
DCPATKECZ24A97 | 5 9 | AK | N | C 00PAJKEC?5AG4 | & 64| AQ | N | C
DCPAJKEC24A98 [ & 98| AK | N | C D0PAJKEC25A79 | 5 79| AK | N | C
00PATKEC24A99 | 5~ 99 [ AQ [ N_| ©C DUPAJKECZ5AB3 | 5 B3| AK | N_| C
00PAJKECZ5AA] | 5-100 | AK | N_| C DOPAJKEC25A84 | 5 84| AK | N | C
COPATKEC25AAZ | 5 10l [ AK | N [C |~ 0O0PATKEC25AB5 | 5 8 | AK | N | G
DUPATKEC25AAS | 5 102 | AK | N | ¢ G0PATKEC20AB9 | 5 831 AK | N | C
J0PATKEC?hHAAS 5- 103 AKJFN c GUPA?_KECZSABT—' - 81| AK N c
DOPAZKECZHAAR 5- 105 | AK N c 00PATKECZ25A92 - 92 AK N C
Q0FATKEC25AA7 | 5-10b | AQ | N_| C ] J00PATKEC25A83 15 &3] AK | N | C
DOPATKEC25AAS | 5 18] AQ | N | © 00PATKEC25A95 | & 95 AK [ N | C
UO0PAJKECEZSABZ S-110 ) AR N c 00PATKEC25A96 5 %) AK N C
00PATKEC25AB4 5- 112 ] AK N c 00PAJ/KECZ25A97 5- 97| AK N C
00PAJKECZ5AB5 | 5113 AK | N | T 00PA7RKEC25A98 | 5 98| AK | N _| C
00PATKEC25ABE 5- 114 ] AK N__| [ [QOPAJKEC?5A99 | 5- 9% AQ | N C -
DOPA7KECZ5ABT 5 115§ AR N c D0PA7KEC26AAL 5- 100 | AK N c
0QPATKEC25ABE | 5116 AK | N | © OO0PATKEC26AAZ | 5 10t AK | N | ©
0O0PAJKEC25ABEG 5- 171 AK N c DOPA7KEC26AAZ 5- 102 {1 AK N c
Q0PATREC2SACT | 5 18] AK | N _| C 0OPATKEC26AAd | 5 103 | AK | N | C
O0DFAJKEC25AC? | 5 1191 AK N C 0O0PAJKECZHAAS 5- 104 | AK N c
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PARTS CODE | NO. |payk!mark|rank|’ PARTS CODE , ). NO._.|RRNK iviamic| RaNK|
DOPATKEC26AAS 5- 1051 AK L Nl C. DOPAZKEC26AES 5- 8. AK ] N C
|OO0PA7JKEC26AA7 | 5106 | AQ [ N C 00PATKEC?6A88 | 5 8| AK | N T -
00PA7KEC26AAD 5-108] AQ 1 N | ¢ - DJPA7JKEC2RAB3 | 5 83 [ AK L N [
00PAJKECZ6AB? | 5-110| AK | N [ DOPAJKEC26A91 | 5 oIl AK] N | ©C .
Q0PA7KECZBAB4 5- 12 [-AK] N [ JO0PA7KECZ26A92 | 5 921 AK ) N .| C
Q0PAJKECZ?6ABS | 5-13] AK | N | € . D0PA7KEC?26A93 ' Ml AK [ N T ©
U0PAJKECZ26ABE | 5-114 | AK | N C [CO0PA7KEC26A85 | 5 95{ AK'| N c
Q0PA7KEC26AB7 5- U5 AK ] N |7 C 7 UOPA7KECZ6A96 | 5 9 ). AK.] N .| .C
[00FA7KECZ26AB8 | 5116 ] AK | N G - D0PAJKEC26A97 | 5- [ AK !l N | €
TO0PA7KEC26ABS 5171 AK T N | C i GOPAZKEC26A08 | 5 98 {-AK | N [ C
[00PAJKEC26ACT | 5~ H8-[-AK T N T7C [ - DGPATKECIGA9Y [ 5- 98] AQ-T N C
JUOPAZKEC26ACZ | 5-119] AK | N | € 00PA7JKEGCZBAAl | 5- 100 AK | N | €
D0PA/KEC26AC3 | 5-120) AK. | N .| -C . 2 DDPAJKEC28AA2 | 5-101f AK [ N c.
00PA7KECZ26ACA | 5 RI[AK[NT € 00PAJKECZ28AA3 | 5 102 AK. ] N C
. fOOPAJKECZEBACS | 5- 137 AK | N [ 00PAJKEC28AA4 | 51037 AK | N [
{O0O0PATKEC26ACE 5-123) AK | N [ = i [OOPATFKEC28AAS | 514 AK [ N G-
00PA7KEC26AD]1 51271 AK | N .1 C ~ [ 00PATKEC28AAGR | 5- 1051 AR | N C.
00PAJKECZ26A01 | 5 1] AK| N .| C. DO0PAVKEC?H8AA7 | 5-106] AQ ] N | €
‘{00PATKEC26A02 | 5- 2].AK] N C COPAJKEC28AAY | 51081 AQ | N c
JU0PA7KEC26A03 |5~ 3T AK | N c . DOPAJKEC28AB2 | 5 HO . AK | N C__
00PATKECZGEAD4 5 4] AK [ N C . D0PFATKEC2BAB4 512 AK. ] N | €
COPATKECZBAGS 5- 5] AK | N c ~ BOPAJKEC28ABS | 5- 1131 AK I N [+
UO0FA/KEC26A06 | 5 6l AK| N | C O0O0PA7KEC28ABE 5141 AK [ N C -
G0PA/KEC26A07 | 5 7] AK[ N [ C | E };E!_OPATKECZ"'BA'BT 5115 [-AK | N C.
DOUPAZKEC26ALA 5 8| AK | N C GOPAZKEC28ABS | 5 LIE]-AK- | N [
D0PAZKEC26A09 | 5- 91 AK| N | C . 0O0PATKEC28ABS | 6 17 AK [ N C
GOPATKEC2EA10 5 WTAK T N | ¢~ DO0PA7KEC2BACT | 5118 AK | N C
-|0CPATKECZ?EALL - H[AK | N ¢C DOPATKECZBAC? 5-119 | AK | N Cc_
"00PA/KECZ28A1?2 | 5 W[ AK] N [ 00PATKECZ8AC3 5- 120 AKT N C
‘{o0PA7KEC26A13 | 5 13- AK | N c U0PAJKECZ2BACH 5121 | AK | N C
DOPATKEC26ALS 5- 15| AQ | N C. D0PATKECZBACS 5- 1221 AK | N c
TO0PAVKEC26AlG 5- 6] AQ | N T - OD0PATKEC2BACH 5123 AK § N c
BO0PATKECZ26A17 5 17| AK| N C 0O0PATKEC2BAD1 5-127 | AK ] N c
0GPATKECZ26A18 5 18] AK | N c DOPATKEC28A05 5 5] AK [ N c
J0PA7KECZ6AL9 5- 9] AK | N | C- U0PATREC2HADG 5~ 6] AK | N [
DOPATKEC26A20 5 W -AK| N | C. ] DGPATKEC2BA10 | 5 10| AK ] N C
COQPATKECZ6AZ1 - [ AK ] N T C ) O00PA7KEC28A11 | 5 11[AK[] N c
00PAJKEC2RA2?Z 5- 2 AK[ N T C- DO0PAZKECZ8A15 [ 5 15 AQ | N [
DOPATKEC26A23 - B|AK| N | C- 0BPAZKEC28A16 5= 16 [AQ | N [
00PA7KECZ6A24 5~ 24 AK | N C . 00PAJKECZBAL7 [ 5 17| AK| N c
00PAJKEC26A2Z5 5- 25| AK | N C DOPAZKEC28A18 5- 8] AK | N c
DO0PAZKECZ26A26 572 | AK | N C DO0PATKECZ8AL9 5- 9 AK | N €
00FAJKECZ26A27 | 5- 27 AK | N C 00PAJKEC?Z28A20 | 5 20[ AK | N c
00PA7KEC26A28 | 5- 28] AK | N C. 00PATKEC28A2]1 5- 21| AK | N C
OO0PAJKEGCZG6A31 | 5 31| AKf W [ 00PA7KEC28A22 [ 5 2 AK | N C
DO0PA7KEC258A32 | 5 32| AK | N c D0PATKEC2BA23 5 B AK N | €
DO0PA7KEC26A33 5 3| AK [ N C. QUPATKEC28A24 5- %] AK ] N | € ]
J0PAZKEC2E6A34d 5 34| AK [ N c 00PA7KEC28A25 ['5- BT AK | N C -
|00PA7KEC26A35 | 5- 35| AK | N | C 00PAJKEC2BA26 5- % |-AK | N [l
00PAJKECZ26A36 | 5 36| AK.l N | C 00PATKECZBA3] 5- A [ AK [ N c
DOPATKECZHBA37 | 5~ 37| AK | N | C DO0PAJKEC28A37 5- 21 AK] N c
D0PAJKEC26A38 | 5 3| AK | N C 00PAJ/KEC?28A33 5- 33 AK [ N c
00PA7KEC26A39 | 5 39[ AK N [¢] 00PAZKEC28A34 [ 5- 34| AK N C
00PA7KEC26A40 | 5 4] AK | N [E OBPAZKEC28A35 5- 35| AK | N c
|00PAZ7KEC26A42 5- 2 AK | N 3 00PAZ7KEC28A36 | 5- 36| AK [ N K
00FPATKEC26A43 5 431 AQ I N [ 00FPA7KEC28A37 5- 37| AK | N c
00PA7KEC26A44 5 4| AQ] N [ DOPA7JKEC28A38 5- B| AK| N c
DOPAJKECZ6A4S 5- 45 AK | N [ 0GPAZKECZ8A30 5- 39 | AK | N [
00PATKEC26A46 5 45 AK | N [ DO0PA7KECZBA4D 5- 40| AK [ N c
00PAJKEC26A47 5 47| AK [ N C 00PA7KECZ8A43 5- 431 AG [ N G
DOPATKEG26A48 5- a8 AK T N | C O0O0PATJKEC7B8A44 5- 4] AQ [ N g
00PA7KECZ26A49 .1 5 4] AK- ] N | C |I0FA7/KEC2BA46 5- 46 AK-| N [
B0PATKEC2BA50 = 50| AK I N . 00PATKEC28A47 5 47 | AK | N &
DO0PATKECZ6A51 5- 51 LAK | N [ D0PATKECZBA48 [ 5- 48) AK | N | €
- [00PATKEC26A452 5- 52 AK | N C DDPAVKECZ28A49 5- 48 [LAK.[ N €
Cf0oPAYKEC26A53 | 5 53 AKd N | -°C D0PAJKECZ28A50 | 5 S0l AK| N | C
0OPAJKEC26A54 | 5- 54 "AK | N C O0PA7KEC28A51 | 5- 51| AK | N c
IDPATKEC26A5S 5- 5 ) AK | N C 00DPA7KEC28AS52 5- 2| AK T N | C
0QPATKECZ26A57 5l AaQl N c 00PATKEC28A53 - B3| AK I N | C
DOPATKECZ26A58 5- 8] AQ T N C DO0PATKEC28A54 5- 541 AK | N c
D0PAJKEC26AGD 5- 0] AQ[ N C DOPATKECZBASS 5- 55 AK | N C
{00PATKEC26A62. | 5 62| AQ N C 00PATKEC28A57 .| 5 57 | AQ N | -C
00PA7KECZ26AG4 5- B[ -A N C 00PAJKEC28A58 | 5 58| AQ N C
00PAJKECZ6A7S 5- BIAK | N [ 0OPA7KEC28AAD 5- 60 AQ ] N c
0CPATKECZ6ATR 5- 76| AK | N [0 00PA7KEC28A62 5- 62| AQ | N C.
00PATKEC26A79 5- 79 AK | N C 00PATKEC28A64 5- 64 AQ [ N C
D0PATKEC26AB0 | 5- B0j AK [ N C DOPAJKEC28ATS 5- 75| AK] N | C
D0PATKECZ26ABI 5 8l AK | N [ 0DPAJKEC28A76 5- 36 AK L N c
D0PA7KEC26A83 [ 5- B3{ AK | N C 00PATKEC28A7T 5- 79| AK | N C
DO0PATKEC26A84 5- 84] AK | N C DODPATKEC28A80 5 80| AK] N C
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RICE|~NEW~-PART- [ DD B "

PARTS CODE | NO. |quce|NEWTPaRt PARTS—CODE~—NO~4 R A
DOPATKEC?2BAB] 5= 81| AK | N C OOPATKEC33AB7 | 5 15| AK | N C
DO0PAJKECZ28A83 | 5 83| AK | N C QOPATKEC33AB8 | 5 16| AK | N C
DOPATKEC?RAB4 | 5 B4 | AK | N C 00PATFKEC33ABY | 5-117 | AK | N C
DOPAJKECZ8AB5 | 5 8| AK | N C D0PATKECI3IAC] | 5 18] AK | N C
00PAJKEC28AB6 | 5 86| AK | N C D0PATKEC33ACZ | 5- 118 ] AK | N C
OOPATKECZB8ABY | 5 89| AK | N C (0PATJKEC33ACS | 5-120] AK | N C
O0PAJKECZBAG1 5 o1 AK | N C TOPATKEC33AC4 | 5121 | AK | N [
O0PAJKEGCZBA0Z 5- 92 AK | N C 00PATKEC33AC5 | 5 122 | AR | N C
OOPAJKEC?BA03 | & 83| AKJ N 4 D0PATKEC33ACE | 5 123 | AK ¢ N C
00PAJKECZ2BAOS | 5 6] AK | N C O0FAFKEC3I3AD1 | 5 127{ AK | N C
D0PAJKEC2BA96 | 5 9 | AK | N C DOPAJKEC33A01 | 5 1| AK L N C
O0PATKECZBAS7 | 5 /| AK | N C OUDPAZKEC33AD2 | 5 2| AK | N C
00PAJKEG28A98 | 5 9| AK | N [ U0PA7KEC33A03 | 5 3| AK | N c
00PAJKEC28A99 | 5 89| AQ | N [ DOPATKECI3A04 | 5- 4] AK | N C
DOPAJKEC32AC? | 5 18] AK | N C DOPATKEC34A0% | 5 5] AK | N ¢
[00PA7KEC3Z2AC3 | 5-120] AK | N C 00PATKEC33A06 | 5- 6| AK | N C
OGPATREG32ACA | 5-121| AK | N 8 I0PATKEC33A0T | & 7| AK | N C
DO0PAJKEC3ZACH 5- 122 { AK | N C UOPATKEC33A08 | 5 8| AK | N c
DO0PAJKEC3I2AC6 | 5121 | AK | N C D0PATKEC33A008 [ 5 o] AK | W C
DO0PAJKEC32AD1 5 127 | AK | N c 00PATKEC33A10 | 5 10| AK | N [
|[00FPA7KEC32A01 5~ 1| AK | N C ODPAJKECA3AllL 5- 111 AK | N C
ODPAJKECAZA0? | 5 2| AK | N C D0PAJKEC33A12 | 5 12| AK | N c
D0FAJKEC32AD3 5 3] AK | N C OOPA7KEC33A13 | & 13| AK | N C
UOPAJKEC32A04 | 5 4] AK | N C 0DPATKEC33A15 | 5 15] AQ | N C
D0PAJKEC3Z2ACL | 5 6] AK | N C 00PATKEC3I3A1I6 | 5 16| AQ | N C
00PAJKEC32A06 | 5 6. AK | N C DOPATKEC33A17 | 5 17! AK | N C
O0PAJKECIZA07 5- 7] AK | N c D0PAJKEC33A18 | 5 IB| AK | N c
DO0PATKEC32A08 | 5 B| AK | N C UDPAJKEC33A19 | & 18] AR | N C
DOFPAJKECA2A09 | 6 9] AK | N C COPAJKEC33A20 | 5 20| AK | N C
OUPAJREC32A10 | 5 10| AK | N c DOPATKEC33AZ1 | 5 21 AK | N C
D0PAJKEC32A11 5- 1] AK | N C DOPATKEC33A27 | 5 22| AK | N c
DCPAJKEC32AL12 | 5 12| AK | N C O0PAJKEC33AZ23 | 5 23| AK | N C
DOPATKEC32A33 | 5 13| AK | N C ODPATKEC33A24 | 5 24] AK | N C
I00PA/KEC32A15 - 15) AQ I N C DOPATKEC33AZ65 5 2% aK | N C
UOPAJKEC3ZA16 | 5 16] AQ | N C DOPAJKEC33AZ6 | 5 %] AK | N ¥
DOPATKEC32A17 | 5 17 AK | N C OCPAZKEC33A27 | 5 27| AR | N C
COPAJKEC32A18 | & 18] AK | N C GOPATKEGC33A28 | 5 281 AK | N c
O00PAJKEC3Z2A10 | 5 18] AK | N C O0PATKEC33A29 | 5 29| AK | N C
IDO0PAJKEC32A20 | 5 20| AK | N C 00PAJKEC33A3] [ 5 31| AK | N C
D0PAJKEC3I2A21 | 5- 21| AK | N C DUPAFKEC33A32 | 5- 33| AK | N C
D0PATKEC3ZAZ22 | 5 22| AK | N C DOPAJKEC33A33 | 5 33| AK | N C
DOPAJREC32A23 | 5 23| AK | N C OUOPATKEC33A34 | 5 341 AK | N C
O0PAJKEC32AZ2& | 5- 24 AK | N C D0PATKEC33A35 | 5 35| AK | N C
D0PAJKEC32A25 | 5 25| AK | N C DO0PAJKEC33A36 | 5- 3] AK | N C
UOPATKECi2A44 | 5 44| AQ | N C DOPATKEC33A37 | 5 37 AK | N [
DCPATKEC32A45 | & 45| AK | N C ODPAJKEC33A38 | 5 38| AK | N C
DOPAJKEC32A86 | h- 46| AK | N C D0PAJKEC33A39 | 5 3| AK | N C
OOPAJKEC32A47 | &5 47| AK | N C DGFATKEC33A40 | 5 40 AK | N C
DOPAJKEC32Ad48 | 5 48| AK | N C DO0FPAJKEC13AA1l | 5 41| AK | N [
DOPATKECA2A40 | 5 43| AK | N C D0PAJKEC3I3A43 | 5 43| AQ [ N C
DOPATKEC32A50 | 5 50| AK | N C OOPAJKEC33A44 | 5 #M| AQ | N C
DOPATKEC32A51 | 5 61| AK | N C O00FAJKEC3I3A46 | 5 #%| AK[ N | C
00PATKEC3I2A6Y | & 52| AK | N C DOPAJKEC33Ad47 | 5 4| AK ] N c
00PATREC32A53 | 6 5l AK ] N [0 |COPATKEC33Ad8 | 5 48| AK | N C
Q0PATKEC32A54 | 5 54| AK | N C D0PAJKEC33A4G [ 5 M| AK | N C
DOPATKEC32A55 | & 55| AK | N c ODPAJKECIAA50 | 5 0| AK | N C
O0PATKEC32A57 | 5 57| AQD | N C Q0PAJKEC33A51 | 5 =1 | AK | N C
DOPAJKEC32A58 | 5 58| AQ | N C D0PATKEC33A52 | & 5 ! AK | N C
00PATKEC3I2A60 | 5- &0 AQ | N C QO0PAJKEC33A53 | &% 51| AK | N C
DCPATKEC32AG62 | & 62| AQ | N C D0PAJKEC33A54 | 5 51| AK | N C
DOPATKEC32AG64 | & 64| AQ L N C |QCPATKEC33ABY 1 5 5| AK [ N C
DOPATKEC32A76 | & 75| AK | N T O0PATKEC33A67 | & 67| AQ | N c
UOPATRKEC3?A79 | & 79| AK | N c O0PAJKECI3A58 | 5 | AQ | N C
00PAJKEC32AB0 | 5 80| AK | N C DOPAJKECI3AG0 | 5 60| AQ ! N C
DUPAJKEGA2AB3 5- 8 ) AK | N C D0PAJKEC33AGZ | & 62| AQ | N C
DOPATKEC32AB4 | 5 84| AK | N C DOPAJKEC33AG4 | 5 ® 1| AQ | N C
QO0PATKEC37A85 | 5 B85 AK | N C 00PAJKEC3IdA7S | a- 75 [ AK | N C
| DOPATKEC32AB9 | 5 8 | AK | N ¥ |[COPA7KEC33A76 | 5 76| AK | N C
O0PAJREC23AAL | 5 100 AK | N C DOPAJREC33ATY | & 9] AK | N C
DOPATKEC33AAZ | 5 101 | AK | N C OPATKEC33AB0 | 5 680] AK | N C
OO0PAJKEC3I3AAS | 5-1027] AK L N C OUPATKEC33A81 | & Bl AK | N C
DOPATKEC33AAA | 5 103 ] AK | K C DOPAJKEC33AB | 5 83| AK | N C
DOPAJKEC3I3AAG | 5 104 | AK | N c ODPATKEC3I3ABS | 5 81| AK ] N C
COPATKECA3AAG | & 106] AK | N C Q0PA7KEC33AB5 | 5 8| AK | N C
G0PATKEC3IAAT | 5 106 | AQ | N C O0PATKEC33AB6 | 5 8 | AK | N c
DOPATKEC33AAD | 5 108| AQ | N C OGPAJKEC33ABS | 5 8| AK ] N C
DOPATREC33AB2 | 5 110] AK | N C 00PAZRECI3AG] | 5 91| AK | N C
DOPAJKREC33AB4 | 5 11z | AK | N C OCPATKEC33A92 | 5 9 | AK | N C
COPATKEC3I3ABE | 5 13| AK | N C GOPATKECS33A92 | 5 03| AK | N C
DOPAJKEC33AB6 | 5 14| AK | K C UDPATKEC33A95 | 5 %] A% | N C




SAE [ A |PRICE| NEW ~ e 4 e - |PRICE)-NEW: | PART |-
PARTS CODE' NO._ RANK | MARK | RANK [+ PARTS CCDE -: NO RANK { MARK | RANK |
"[00PATKECIIAYE 5 9% [AK [ N | C 00PCSKE209B27 | 5- 27| AQ ] N [ € |
‘TO0PAJKEC33A07 | 5 % AK | N | .C (O0PC5KE?09B78 | 5 28 AQ. N 'C:
JO0PATKECI3A9E [ 5 S[ AK [ -M | C J00PC5KE209B41 | 5 41 ]AQ | N[ C -
TOUPA7KEC33A079 5- 991 AQ | -N .| :C - 00PC5KE209B45 | 5 4| AQ ] N C
TOOPAJKEDI2AAL | 5-100] AK TN [ C C0PCSKEZ2IDACT7 .| 5~ 124 | AQ N 1T ¢
[00PA7KEOdZzAAZ [ 5- 10 "AK [N e QDPCHKE21DACY :| 5- 126 AQ ) -N T ¢
{0O0PATKEDS3ZAAI | 5- 102 | AK] N T .c- - BOPCS5KEJI10A27 | 5- 71 AQ] N'| €
 |00PATKEG32AA4 | 5-13| AK | N | C Q0PCS5KE213ACT | 5 124 LAQ. T -N C
TooPA7KEG3ZAAS [ 5- 1 AK [ N .| C - 100PCSKE213ACY | 5- 126 AQ ] N c
TO0PAJKED32AAG | 5-105 | AR -N .| ‘C_ {0 OPD2KEO3I7ACE [ 5125 A0 N | 'C
TOOPATREOI2AAT | 5-106 AQ | N | C ' JOGPDZKEDI7AZD 5- 30 [ AT ] M £
JoTPATKEGS2AAY | 51 [ AQ [ N | € JOOPD2KED37A90 | 5 9 [AQ ] N | -C -
J[O0PATRED3ZAB2 [ 5- 10| AK | N | C- DO0PD2KED38AAS | 5- 14 L AQ | N c
“T[00PAYKEO3zZAB4 | 51121 AK | N | C. 00PDZKEDIBACE | 5 15 ["AQ [ N [
To0PA7KEDI2ABS 5-1B3 [ AK T N [T 00PDZKE038A30 5~ 30 TAT | N C
I GO0PA7KEDJ2ABE 5-14 [AK| N | C 7 00PD2KEO038A75 |5 /AL AQ T N T €.
f00PA7KEO3ZAB7 515 T AK | N .| C 00PD?KED38A76 | 5 7. AQ | N c_
. {00PATKEO32AB8 | 5516 | AK | N [ C_ DOPD2KE038A8B0 | 5- 80 J.AQ | N | €~
| BOPATKEO32ABY9 | 517 ["AK [N ] :C. 00PD2KEO3BAB] 5 8Ll AQ T N | €
TlonoPATKEDI2ACT -1 AK ] N [ € 00PD2KE038A86 | 5- B6[-AQ | N [ C.|
TO0PAJKEC32A26 | 5 26| AK | N | C- | 00PDIKED38ADD =~ 0] AQ ] N | G .
TODPPAZKED3ZAL 5- 3L |-AK T N [ .C 00PD2KEO39AB2 [ -1 [AQ [ N [
00FAJKER32A32 [ 5 32| AK I N | € 00PD2KE039ACS 1| .5 15| A0 N |-C
DOUPATKEG32A33 | 5 JA|7AK ] N1 G- O00FDZKEO30A28 | 5 38 .AT.|] N | &
“TO0PA7KED32A34 | 5 3 :AK] N [ -C. 00PDJKE039A30 .| 5 0 [-AT. [ N [ ¢
QO0PATKEDIZA3S 5 3BT AK] N T ¢ ] D0PD2ZKEOIGATE 5 76.] AQ N C
J0PATKED32A36 - B[ AK] N | € ' 00PD2KE0D39A81 ‘| 5 811 AQ ]| N | C_
"[00PATKEGR3ZA3T | 5- 370 AK | N C DOPD2KEN39A8S 5- 86 AQ | N C
. [00PATKEN32A38 5 3B AK | N [ DO0PD2KED3GAGD 5 [ AG | N C
{TO0PAZKED32A39 | 5 394 AK | N (R 100PD2KEO41ACS ! 5125 [AQ.| N €
{00PATRKEG3I2A42 5 41 AK] N | € D0PO2KEDA1ADZ | 5 14| AQ ] N C
GO0PATKED32A43 | 5~ 43[ AQ | N | C- 0)PD2ZKEDL1ADY |5 "1 AQ | N c
00FPA7KED3ZA91 5- oI [ AK [ N [T DO0PD2KED4LAEL 5 LI AQ [ N c
00PA7KEO32A92 | 5 92 17AK | N C_ DO0PDZKED41AEZ 5 13.[AT | N.[ €
"TOOPAYRED32A93 | 5= 03 AK | N [ €. D0PD2KEQ41AD1 5 1] AQ ] N C
|00PA7KEGI?ASS 5- 95 [ AK | N | .C 00PD?KED41ADS [ 5 5[ AQL N C
DOPATKEN3ZA9S 5- 961 AK | N:| C. QO0PDZKEG4TA3D [ 5 30 ['AT | N C
DOFATKEQ32A97 | 5 857 [ AK [ N | C_ 00PD2KEDATIALZ | 5 42) AQ ) N | C
J0UPA7KE(32AG%8 | 5 98| AK | N c COPDJKEO41A90 | 5 [ AQ [ N C.
|BCPAZKED3ZA9Y 5- 88 AQ | N (o] 00PD2KED42ACE | 5-125] AQ | N &
100PCSKE203ACT 5-124 | AG | N | C GOPDZKEOD42A01 5- 1] AQ1T N | C -
0O0PC5S5KEZ03ACY | 5-1% | AQ | N C D0PDZKE(O42A30 5- 307 AT [ N C .
COPCSKEZOEACT 5- 124 [AQ | N c 00PDZKED42A42 5 42 AT.} -N C -
QO0PCSKE206ACH 5-12%6 [ AQ | N [T DOPD2KED42A90 | 5- 50| AQ ] N C.
BOPCSKEJOZACT | 5- 14| AQ} N | C DOPD2KEN43ACE | 5- 15[ AQ | N[ ¢
00PCSKE207ACS 5 1% ["AQ I N c 00PD2KEO43A30 5- 30[ AT | N [
JOO0OPCEKEZO07A03 | 5 3] AQ | N [.C 0DPD2KE043A41 - [ 5- 41| AQ N C
00PCSKEZ07ADA 5- 41-AQ ) N G 00PDZKE043A90 5 o0 [-AQ | N [
OOPCS5KE?07ADS [ 5 S| AQ | N .| C. Q0PD?KEO44ACSE | 5-125[.AQ ] N )
00PCS5KE207AD6 5- 6| AQ T N |TC |00PDZKEO44ATE - B AT TN &
DOPCS5KEZ07A07 -| 5 71 AQ1 & 1 €. 00PDZKEN44A30 5 | AT | N C
Q0PCS5KE207A0GS8 5- B[ AQ [ N "¢~ D0PD2KEDS4A40 5- A AT | N C
Q0PCSKEZ207A09 5- ] AQ | N | C UGPD2KEO44A41 | 5- 4 AT[ N [&
G0PCSKEZ07ALD 5- wlAQ 1 N C 00PD2KEO44A76 5- 78 AQ | N C.
QOPCSKE207A11 5- 111 AQ [ N | € 00PD2KEDA4A81 .| 5 BLI:AQ T N | :C
“I0DPCSKE207A12 5- 2] AQ] N | € G0PD2KE044A86 5- 8] AQ [ N C
T00PCSKEZ207A13 &~ 137AQI N | ¢ DOPD2ZKEO44A90 5 90 {AQ ] N C
- T00PCSKE208ACT 5-124 | AQ | N c JGPD2KE045ACS 5125 .AQ | N .| C
“lDOPC5KE208ACSH 5- 126 | AQ N C 00PD2?KE045A30 | 5 30.["AT [ N C
JT0OUPCEKE208AD3 5- 51 AQ T N |G T 00PDZKED45A90 5- 0 AQ | N [
JOUPCS5KEZ208ADE 5- 13 AQ. | N | € ] 00PSKEUAACDOA | 5-202 1 AG 1 B
"FO0OPC5KE208A03 - 3] AQ | N [ DGPSKFLACOODA 5- 203 | AG B .
GOPCSKE208AT04 5- 4 [.AQ.1 N 1€ " {COPSKFLAFODOA 5- 20¢ | AH B
00PCSKEZGBADS .| 5- & AQ ] N C 00PSKFLFHOOO0A 5= 210 [ AK ‘B
(00PCEKEZ0BADS .| 5- 91 AQ] N | C . SH00P13KF015A/7 | 5 214 AR C.
;|DCPCSKEZCBAIO0 | 5- 10| AQ ["N [ € T ' FDUP]EKFUUSB// 5-205] AG G
“fo0PCsKE208AT1 | 5- 11| AQ] N [ D0P16KFO06AL” [ 5- 20 AG: [
COPCEKEZO8ATZ '5- RIAQ] N T ¢ 00P19KEOD7B./ | 5~ 261 AG | N C
UOPCSKE20RA28 | 5- 28/ AQ | N G 00P19KEOO09B// | 5211 |:AG. | N c
QOPCSKE208A45 5- 45 AQ | N [ T COPE9KFOOSC// | 52041 AG & - [
0CPC5KEZGRBBGCY | 5- 124 [-AQ | N i .C - LU{]P]QKFOUQB// -2 AG ] N[ G-
DOPCSKEZ209BCY 5-126°AQ | N 1 -C- 00P21KEQ21A// | 5 24 | AH C.
TO0PC5KE209B802 | 5 2| AQ | N [-C DO0FP21KE022A// | 5-25[ AH C
00PC5KE20¢9B03 | 6 3 AQ TN C 00P21KED23A// | 5222 AN 5]
00PCSKE208804 5- 41AQ [ N ¢ COP21KED24A/7 | 5-213]1 AN c .
0CPCSKEZ09BO07 5- 7] AQ L N | € D0P2IKFO08A// | 5 216] AD 4
00PC5KE2009B08 5 8| AQ NT ¢ 00P21KFO09A// | 5-218] AF C.
0O0PC5KE209B09 5 G AQ) N | C 00P21lKFD11A/” | 5 215 [ AK c
00PCSKE209B12 | 5 12) AQ 1 N C [00P21KFO16A77 | 5-217| AE C
Q0PC5KE209813 -1 Aa@ N T “{0eP2iKF020A/7 | 5-J19[ AG [
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PARTS CODE | NO. |pane|move eonne PERTS CODE——NG— e A
QUPJ3KEUAAA// | 5211 AE | N | € ]
D0P25KENDSRA/ " 5- 207 | AX N C
DOPZSKERS?B// 5- 208 AH N C 1 |'
DOP25KEDSBA// 5- 2071 AX N C ]
BOPZIKFO21AS/ 5- 221 | AC C
JOF29KE184A7 7 5212 ] AV N C
QoP8OL7CS5200¢0 5- 61 ] AQ C
O0PBOL7EA3009 5- 61| AQ N C |
: ) 1
l—__—“
|
-
—
_
N
1
n
| ]
-
—
A |
I L
1
L_—]—_—__—.—.__
|
—] -
A B
| — ]
I P - ]
[N N —
R 1
] -
— A
— -
- ] g
S .
T T ] B
!
—
I - —
::I.____"L_.__ ] }__....___
I i - ]
I NS N
— S
T —
]
| I |










PC—7200

SHARP

COPYRIGHT © 1987 BY SHARP CORPORATION
All rights reserved.
Printed in Japan.
No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, -
in any form ar by any means,
electronic, mechanical, photocopying, recording, or atherwise,
without prior written permission of the publisher.

SHARP CORPORATION
Information Systems Group
Quality & Reliability Contro! Center
Yamatokoriyama, Nara 639-11, Japan
1887 Jure Printed in Japan ®



	Front page

	Chapter 1 - System Specification

	Chapter 2 - Theory of Operation

	Chapter 3 - Floppy Disk Drive Unit

	Chapter 4 - Hard Disk Interface

	Chapter 6 - Adjustment

	Chapter 7 - Description of LSI

	Chapter 8 - Circuit and Parts Position Diagram

	Rear page


