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CHAPTER 1. OUTLINE OF THE
PC-6220

7 1-1. Features

1) Equipped with a 20MB hard disk as a standard
component.

The PC-6220 is equipped with a 20MB hard disk as a standard

component.

This is great enough for salesmen fo store customer information and

product information and for busy business men to store conference

materials, reports, and other information, allowing them o be
retrieved at once when needed.

2) World’s lightest, thinnest (letter size) book type
personal computer with HDD.
The PC-6220 is in letter size {11.0"W x B.5"W x 1.4"H/279mm Wide x
218mm Deep), smaller than A4 size. lts thickness is only 34mm, and
the volume is approx. 60% cof the conventional note size perscnal
computers with FDD. It can be put in a half side of an altache case,
and even in a cluich bag. lis light weight {2kg} and the battery drive
system allows easy carrying in business trip.

6) System configuration

5.25"

PC-6220

3) Black-and-white TST LCD with backlight

The black-and-white Triple Super Twist Liquid Crystal Display {TST
LCD) with back light (side light) gives clear screen in 18 gradations,
allowing to be used in a hotel room or other insufficiently iluminated
place.

The screen size is greater than any other conventional note size
personal computers and displays more lines of characters. (PC-8220:
640 x 480 dots)

4) MOBPEM, memory and other built-in options
available
Built-in options are avallable such as 2 MODEM board (2400bps,

class 5), CAT interface. Max. 2MB additional memory ¢an be added
(total 3MB} without extending the external dimensions.

5) The expansion units (option) provide as high a
level of expansion as laptop PC’s of higher
class.

The combination with expansion units {option) such as a 3.5 inch

FDD and expansion slot (AT spac. half and full size card), provides as

high a level of expansion as laptop PC's of higher class. This allows

to use a variety of PC/AT peripheral devices and fo connect with a

host computer, forming a LAN sysiem,

Full keyboard (PS/2 Keyhoard)

7
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1-2. Spegtification. " = -

1} Hardware
CPU:

CO-PROCESSOR:

ROM:’

RAM:

DATA STORAGE:

DISPLAY:

KEYBOARD:

INTERFACE:

80C286 (8/7.18/12MHz)
* Clock speed can be changed in Setup
screen.

Socket for BOC2B7A BOCESTXL 80287

" iM byte Mask ROM x

* Conients: IPL, Self -check, Satup, AT

e » » @

- BIOS, VGA BIOS, DOY systel'n Utlhty
Software

1M byte standard .

., 1Mb1t PS-RAM x 8

. 640K byte for conventlonal 360}( byte
“for Expanded ar. Extended mamory.

* LIM/EMS 4.0 support

* Bus width: 16 bit

e wait state (12MHz) 0 walt state
.. (6/73BMHZ)

Expandable: up to 3M. by'te in 1M byte in:
craments by optional FIAM card. (CE-
621B) .

-+ Two 2) RAM cards can be installed as

a Maanum

2.5 inch 20M byte Hard disk drive
* Average access time: 23m sec.

TST (Triple Super Twisted) LCD with

CCFT (Cold Cathode Fluorescent Tube)

backllght

Resolution: 640 x 480 pixals

VGA compatible

18 Gradations

Viewing area: 8" x 6"

Aspect ratio: 1:1

Dot pitch: 0.31 mm

LCD contrast and backlight brightness

are adjustable by each voluma.

* Selectable normalireverse screen by
hardware switch.

CRT I/F (optional) (CE-621A)

* Analog RGB output

* VGA compatible

* D-sub 15 pin female connector

* Selectable LCD/CRT mode by
Hardware switch.

* LCD and CRT can not be used simul-
taneously.

* Alternative use with MODEM card.

IBM 101/102 like keyboard layout

* 79 keys (US layout)

80 keys (UK/German layout}

Integrated numeric keypad

‘Set Up' key for Setup screen

Fn key for special function

12 programmable function keys

+ 19mm pitch (type writer key part}, 2mm
stroke

* Detachable structure for installing inter-
nal options. (Co-processor, RAM cards)

Serial (RS-232C) x 1

* D-sub 9 pin male connector

¢ Baud rate, data bits, stop bits and
parity are selectable in Setup screen.

Parallel (centronics) x 1

* Specialized 26 pih connector

* With conversion adaptor to D-sub 25
pin female standard connector




SLOT/CONNECTOR:

Nurmeric keypad x 1 (CE~-821NK)
* Optional Numeric keypad can be con-
necled.

1 slot for internal aptions

* Optional MODEM card or CRT adaptor
can be connected.

2 slots for RAM cards

* Optional 1M byte RAM cards can be
connected. '

1 Expansion connecter

_* Optional 3.5" FDD unit or Expansion

POWER SUPPLY:

BATTERY LIFE:

unit can be connected.

Ni-Cd battery

* Rechargeable and replaceable

*+ 96V, 11.5WH

= 2 hours fast charging in charge mode
and trickle charging while operating.

AC adaptor

* Input: 100V - 240V AC 50/60Hz

* Qutput: 15V DC

* AC cord is detachable from AC adapior.

Add-on batery pack (optional) (CE-621EV)

* Rechargeable with AC adaptor for main
unit.

* 3.5 hours fast charging in charge mode
and tricle charging while operating.

Only with internal battery:

1.7H

* Hard disk access 10%,
midium, without options.

With internal battery and add-on battery:

4.7H

* Hard disk access 10%,
midium, without eptions. )

backiight

backlight

POWER SAVE FUNCTION:

LOW BATTERY ALARM:

CHARGING INDICATOR:

CPU:

+ Standby mode
Hard disk drive:

* Spindle motor off
Backlight:

* Backlight timeout

1st-step:
With the battery in the normally
charged state, LOW BATTERY in-
dicator remains off.

2nd-step:
When the battery is more than roughly
90% discharged, LOW BATTERY in-
dicator turns red and an alarm beeps
for about 15 seconds.

3rd-step:
After LOW BATTERY indicator Blinking
and an alarm beeping for about 30
seconds, the system will shut off the
power automatically.

Main unit:
CHARGE indicator blinks while the
battery is being charged, and il-
luminates when the baftery is at least
80% charged.

Add-on battery pack:
CHARGE indicator blinks while the

PC-6220

2) Mechanical
CONNECTORS:

SWITCHES:

VOLUMES:

LEDS:

External connectors for:
Serial interface:;
Parailel interface:;

B-sub 9 pin connector
Specialized 26 pin con-

nector

Numeric keypad: Specialized 10 pin con-
nector

AC adaptor: 2 conductor phone jack

120 pin connector
4 pin connector.

System expansion bus:
Add-on-battery-pack:. -
Internal connectors for:
Modem card or
CRT adaptor:
RAM card x 2:

Power switch (seesaw switch)

LCD standard/reverse screen switch 9slide switch)
LCD/CRT select switch (slide switch)

Speaker controll switch

Switch on the main PWB

BUZZER ON/OFF HIGH

BUZZER Volume swich HIGH/LOW

LCD conirast adjust volume (rotary volume)
LCD brightness adjust volume (rotary volume)

Power indicator {green or orange)
Low battery indicator (red)
Charge indicator (green)

FPD indicator {green)

HDD indicator (green)

Caps lock indicator (green)

Num lock indicator (green}

Scroli lock indicator (green}

68 pin connector
50 pin connector

DIMENSIONS:

WEIGHT:

8.5"{D) x 11.0"(W) x 1.4"(H}
216mm(D} x 279mm{W)} x 34mm(H}

2 Kg (4.4 Ibs)
(Including battery, excluding AC adaptor)

POWER CONSUMPTION:

battery—is—being—charged—and—it
luminates when the battery Is at least
70% charged.

Typ. 7 W (without options}
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3) Software

OPERATING S8YSTEM:  MS-DOS 4.01
* Including SHELL 1.01
* Compressed and stored in Mask ROM
* MS-DOS must be installed into Hard
Disk when initializing the system.
* |anguage: English

LAP-LINK 2.16 self install version
* Stored in Mask ROM
= With connecting cable
{To-serial D-sub 9 or 25 pin connector}
= Language: English

BUILT-IN SOFTWARE:

4) Operational and storage range

Operational range: 50 to 95 degrees F

1Ctc 35 degrees C

20 to 80% humidity (Non-candensing)
Storage range: —4 10 140 degrees F

—20 1o 60 degrees C
10 to 90% humidity (non-condensing}

1-3. Software description

1) BIOS _
The BIOS of the PC-6220 is included in & 1MBIit one-time ROM.

The system BIOS and the video BIOS are stored in the ROM and
attached fo a separate PWB other than the main PWB.

Special function of the BIOS in PC-6220 are described below:
1-1) Power saving

The PC-6220 is equipped with three levels of power saving.
D Display power saving

® Hard disk power saving

@ Sysiem power saving

These power saving functions are performed with the time-out values
set by SETUP. The system power saving can be also executed hy key
input. Some application software may not work correctly with system
power saving function. [f there are any problems in the power saving
function, Please disable the function by SET_UP.

L
PC-6220

1-2} Automatic setting of hardware

The PC-6220 hardware setting is performed for the following items.
@ Built-in VGA mode setting

® Display adapter seiting

@ Each device /0 port setting

(@ FDD/HDD assignment

® Built-in memary setting

The following items are automatically detected and proper settings
are made automatically.

O FDD presence

@ FDD type

@ HDD type

@ Main memory and expansion memaory capacity

When no FDD is connected, BIOS level emulation is performed, Then
the machine works as if two FDDs are connected without disk inser-
tion.

1-3) ROM disk

To use ROM disk, set Drive C to ROM disk in hardware installation,
With the ROM disk, only the following three items can be executed.
@ MS-DOS installation

@ Diag. program execution

@ Setup execution

1-4) Special functions with key operation

* SETUP key : "SET UP" 0DH character line is displayed.

* CTRL + ALT + SETUP : Seiup program execution

¢ Fn+ SETUP : Displayed pallet number change

* (Fn+ PAUSE)
(CTRL + ALT + PAUSE)

+ CTRL+ ALT+ T : GPU clock UP {6 — 7.16 — 12 MHz)
* CTRL+ALT +d :CPU clock down (12 — 7.16 — 6MHz)

: System power saving executior/return

2) Setup

2-1) Setup procedure

There are following two procedures for entering the setup mede,
D Execute SET UP command of MS DOS.

@ Press CTRL + ALT + SETUP keys while the system is operating.
This procedure is effected by the key interruption. When, there-
fore, the control exits from the setup mode, the system is
rebooted.
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2-2) Setup contents Co e s

© Clock- O A
Time settmg of the real tlme o!ock is macle in Hourleute/
Second/AM or PM and Year.'Month/Day The days of the week are
automatically sef.

@ Display
This setup is made for the buiit-in VGA.

¥r Cursor type: Underline/Under bar/BIock )
Set the cursor from when bootlng the system ar when changmg
the.video mode.

¥ LCD mode: Standard/Expanded
Set the LCD screen displayed size when booting the system or
when changing the video mode.

© Keyhoard
This setup is made for the. igoypoard.

¥ NUM LOCK: ON/OFF
NUM LOCK staie at Booting i ls set.

# CAPS LOGK ON/OFF
CAPS |LOCK state at booting is set.

% SCROLL LOCK: ON/OFF
SCROLL LOCK at booting is set,

¥ Repeat rate: Standard/Fast
Keyboard repeat rate at booting and after setup is set.

© Serial 11O
Serial I/0 at booting and after setup is set.

# Internal SIO ,
Baud rate: 2600 - 110
Data bits: 8/7
Stop bits: 2/
Parity bits: Nona/Odd/Even
Various seftings of built:in S10 are performed.

¥ Optional SIO
Baud rate: 9600 ~ 110
Data bits: 8/7
Stop bits: 2/1
Parity bits: None/Odd/Even
Opticnal 810 {Modem card) setlings are performed.

Setup default parameters

© Power saving
The following power saving functions are set, |

¥ Display timeout: 1~ 10 minutes/Always ON
When the Keyboard has not-been-pressed and no disk drives
have not been accessed for the specified periad, the display
unit goes into-the low pewer mode.

# System timeout: 1 ~ 10 minutés/Always ON
When the keyboard has not been pressed and no disk drives
have not been accessed for the specified period, the system is
temporarily. stopped goes into the standby mode.
,_,g;[ha_pomel;oonaummmmysiemjmaoutl&lomer than dis-
play timeout.

¥ HDD timeout: 30 sec~10 mlnutes/Always ON
When the hard disk has not been .accessed. for the; specified
period, the hard dlsk motor is stopped to cut power oonsump—
tion.

© System confi guratlon o
System setlings are performed

v QUICK BOOT: ON/OFF - ‘
Memeory check and other time-consuming checks are skipped
and only minimum system checks are made for quick boot of
the aystem.

# SPEED KEY : ENABLE/DISABLE . ‘
Used to set enable/disable of changirig the CPU speed by the
keyboard operation.

% STANDBY KEY: ENABLE/DISABLE

Used to set enabile/disable of transition to the system power
saving.mode by the keyboard operation.

¥ CPU SPEED: 12/7.16/6 MHz
Used to sei the CPU clock speed at booting and after setup.
Since AT Bus dack is also changed at thls settmg, the bus
clock is also displayed.

( SHARP PERSONAL COMPUTER SET-UP )
FROGRAM
Clock: Power Saving Serial [/0-—-—-ssmmisiienas
Time: 2:07:06 p.m. Display Timeout: 1 minute Standard S10
Date: TUE MAY 08, 1990 HDD Motor Off: 1 minute Baud Rate: 9600
System Timeout: Always ON Data Bits: 8
Display: Stop Bits: 1
--------------- System Configurations-—--—-----——-—  Parity: None
Cursor Type: Underline
LCD Mode: Standard CPU Speed: 12MHz Optional SIO
BUS Speed: 6MHz Baud Rate: 9600
- ———-Kpyboard----- - - Quick Boot: On Data Bits: 8
Standby Key: Enable Stop bits: 1
Caps Lock: Off Speed Key: Enable Parity: MNone
Num Lock: Off
Scroll Lock: Off
Repeat Rate: Fast
Y 1. Position Cursor using cursor keypad 2. Press Space Bar to change 3. Press Set-Up Key fo exit /




3) Hardware installation

3-1) Hardware installation procedure

There are three procedures for hardware installation.
@ Perform hardware installation during user diagnosis.

@ Press ENTER key when "lnvalid Configurafion Information” error,
efc. oceurs.

@ Press CTRL + ALT + SET UP keys during setup operation.
3-2. Hardware installation
© Display configuration

¥ Display mode: VGA/EGA/CGAMDA/HGC
Used to set built-in VGA.

v Display adaptor: Internal VGA/CGABO/CGA40/MDA/Others
Used to set ihe display adaptor state when the expansion box
is connected. By this setting, the display adaptor can be used
instead of the built-in VGA when the built-in VGA is not used
and the expansion box is connected.

If the expansion box is not connected, the built-in VGA is used
regardless of this setting.

© Drive assignment
% Drive A: Optional 3.5"FDD External 5.25"FDD

% Drive B: External 5.25FDD" Optional 3.5"FDD

Used fo set FDD assignment. When the expansion FDD is not
connected, the option FDD is assigned to Drive A regardless of
this setting.

% Drive C: Internal HDD ROM disk

¥ Drive D: Nene Internal HOD
Used 1o set the internal HDD and ROM disk assignment and to
set the booting drive assignment when FD is not inserted.

© O configuraticn
Used to set hardware VO port.

vr Parallel Port: PORT1/PORT2/DISABLE
Used to set port address of the internal parallel pori.

¥ Internal SIO Port: PORT1/PORT2/DISABLE

¥r Optional SIO Port: PORT1/PORT2/DISABLE
Used fo set S10 port address.

¥ ROM disk /O port: 178H ~ 17BH (?: 0~ F)
Used to set /0 port address used by the ROM disk. ,
ROM disk port address is effective even though ROM disk is
set to NONE.
ROM disk /O port address may be changed to prevent butting
when a card is inserted into the expansion box.

vr EMS /O port: 278H ~ 2?BH (?: eitherof 0, 1, 4,5, 6, A, B, E}
EMS [/O port is effective even though EMS is not used.
EMS port address may be changed to prevent butting when a
card is inserted into the expansion box.

I
PC-6220

€ Memaory configuration

For memory setting, commercially available memory can be used for
the expansion box. Therefore, the user must register the size of
internal memory connected currently.

% Internal memory size: XX MB 1 ~ 3MB
The user must register the total size of Sharp memory.
Each memary capacity is assigned and displayed according to
this total memory.

v Boundary address; XXXXXXXH
Used to set boundary of releasing memory address to the

© - expansion box, According to this valug, the sizes of 1Mb

memory and EMS memory are determined.

¥ With the above items, the following items are displayed.

@ Main memory : 640KB
Main memory capacity is displayed. i is fixed to 640KB.

© Extended memory: XXXXXX KB (XX.X MB)

The memory capacity over 1MB is displayed. Memeory in the
expansion box is not displayed. Cnly Sharp memory is dis-
played.

© Expanded memory: XXXXXX KB (XX.X MB}

EMS memory capacity is displayed. Memory in the expansion
box is not displayed. Only Sharp memory is displayed.

© Disabled memory: XXXXX KB

Depending on the memory boundary set value, 256KB
memory may be disabled.

4) Others
4-1) Default values of hardware installation and setup

To reset parameters of hardware installation and setup to the default
values, press CTRL + SPACE keys. Then the displayed parameters
will be reset to their default values. To reset all the parameters, press
CTRL + SPACE keys for each of hardware installation and setup
screens. Data and Time, however, will not be reset o the default

values.

4-2) Starting ROM disk

Press CTRL + ALT + SETUP keys and perform setup. While setup is
executed, press CTRL + ALT + SETUP keys again, the set goes into
hardware Installation.

Then set drive C to ROM disk, and drive D to hard disk, and start the
set again.

4-3) When the screen is not clear on starting

The PC-8220 stores the pallet value on power off. Therefore, some
pallet value setting just before power off may resultin unclear screen.
In this case, press Fn + SETUR.
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1-4. BIOS POST (Power On Self Test) check

;Error detectlon and report .
When the system is started, BIOS POST proegram Is executed.
In POST, operations of the sysiem 'RAM-interruption arig- varfous

devices .including peripheral .devices - are” checked. The operation
checks are classified into two groups according to ertor report..

1) Error report by /O port 80h {MFG port) and beep s6UTd
2}. Error report by message dlsplayed on the screen

—For—the—tests—whmh—use—ihe-t/@-porl-Sﬂh-(MFG“portrand beep
sounds, the test items and the output data to the port 80h are shown
in the fo[Iowmg table.

For the test item with "NONE" in the columnn_of Beep sound the
system does not stop. For the other fest ifems, when any error oc-
curs, besp sound is généerated and the sysiem is stopped '

{Note) _ Figures in the column of beep sound shows the number of
beep For example "1-3-4" shows ", beep sound pause, 3
‘beaep sounds; paise, and 4 beep sound.*”

Hardware installation

LT

Test items PORT 80h Beep sound
CPU register test' ~ oth None
RTC RAM read/write test 0zh 1-1-3
BIOS ROM check sum fest 03h 1-1-4
System fimar (8254) test 0dnh R E-E
DMAC initializing 1est 05h 122
DMA page register tést 06H “1:2-3
RAM refresh test .08k 1+3-1
First 64KB system BAM fest stari . Mom&
First 64KB RAM plural daia lines error OAR 14
First 84KB RAM control logic error 0Bh - 1-3-4
First 64KB RAM address line error “oth a4
First 64KB RAM parity test - 0Dk o142
First 64KB RAM data line error {BITO) 10h C2-1-1
First 64KB.RAM data ling error (BIT1) 11k - 2-1-2
First 84KB RAM dateline error (B81T2) 120 2-1-3
First 64KB RAM data line efror (BIT3) 13h 2-1-4
First 64KB RAM data linegtror (BIT4) 14h 2-2-1
First 64KB RAM data line error (BIT5) 15h 220
First 64KB RAM data line error (BIT6} 16h 223
First 64KB RAM data line error (BIT7) 17h 22-4
First 64KB RAM data line error (BIT8) 18h 2.3-1
First 84KB RAM data line errar (BIT9} 18h 2-3-2
First 64KB RAM data line error (BITA) 1Ah 2-3-3
First 64KB RAM data line error (BITB) 1Bh 2-3-4
First 64KB RAM data line error (BITC) 1Ch 2-4-1
First 64KB RAM data line error (BITD) 1Dh 2-4-2
First 64KB RAM data line error (BITE) 1Eh 2-4-3
First. 64KB RAM data fine error (BITF) 1Fh 2-4-4
Slave DMAC register test 20h 3-1-1
Master DMAG register test 21h 31-2
Master interrupt mask register test 22h 3-1-3
Slave interrupt mask register test 23h 3-1-4
Interrupt vector setting 25h Nona
Keyboard controller test 27h 3-2-4
RTC RAM power check sum test 28h None
RTC RAM content validation test 28h Neone
Display memory (VRAM) test 2Bh 5334
Display initialization test 2Ch 3-4-1
Display line signal test 2Dbh 3-4-2
Display ROM searching 2Eh Nene
Display test compiete 3ch None
Moneochrome display allowed io use 31h None
Color display {40 columns) ailowed to use 32h None
Color display (80 columns) allowedto use  33h None

/ SHARP PERFONAL COMPUTER HARDWARE INSTALLATION
Dispiay Configuration Drive Agsighment
Display Mode: VGA Mode Drive A: External 3.5" FDD
Display Adaptor: Internal VGA Drive B: External 5.25" FDD
Drive C: Internal HDD
Drive D: None
1/Q Configuration Memory Configuration
Internal Serial Port: Port 1 Internal memory Size: 1MB
Optional Serial Port: Port 2 Boundary Address: 11G000h
Internal Parallel Port: Port 1
* Main Memory: 640 KB
ROM Disk 1/O Port: 1C8h-1CBh * Extended Memory: 64 KB
EMS KO Port: 218h-21Bh " Expanded Memory: 320 KB
* Disabled memory: 0 KB

\\ 1. Position Cursor using cursor keypad

2. Press Space Bar 3. Press Set-Up Key to exit

Fig. 1-7
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CHAPTER 2. Disassembly and
assembly

- 2-1. Precautions

Before disassembly, remove the AG adaptor and the built-in Ni + cad
batiery. A precise screwdriver Is required for disassembly.

Since some screws and component parts are very small, tidy up the
work table and be sure not to lose the compenents.

2-2. Keyboard section

Disassembly

1) With the LCD section closed, remove the two black screws at the
bottom. (Fig. 2-1) (Screw: &)

2) Open the LCD seclion, pull the function keys side of the keyboard
towards you, unlock the connector of keyboard on the main P.W.B.
keyboard and remove the FPC,

e
PC-6220

Assembly

1) Aftach the keyboard to the set by reversing the disassembly pro-
cedure. Be sure to fully insert the FPC cable of the keyboard and
tock the connector.

2-3, Uppet/lower cabinet disassembly

Disassembly
1) Remove the keyboard according to procedure 2-2.

2) Remove screw which are fixing the upper cabinet and the main
PWB. {Fig. 2-3) (Screw: c}

Fig. 2-3

3) Remove the connector covers. (4 covers: Key pad, battery, expan-
sion bus, parallel)
Keep the RS-232C cover open.

4} Close the LCD section and place the set upside down.

5) Remove the four rubber cushions fixed to the bottom by duplex
tape. Then remove the four screws which are fixing the lower
cabinet and the upper cabinet. (Fig. 2-1) (Screw: b}

8) Remove the screw at the back. (Fig. 2-4}

Fig. 2-2

Fig. 2-4
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7) Remove the engagement section of the upper and lower cabinets.

Since the upper and lower cabinets are connected wnth LCD
“eables, elc., ‘place’ the set as shown inFig. 25 and remove the
"connectors '

Fig. 2-5
Assembly

1) Assemble the upper and lower cabinets by reversing the disas-
sembly procedures.

2) Attach the keyboard to the set.

2-4. Hard disk replacement

Since the hard disk is.a precision device, be careful handling it.
Especially when it is removed from the set, it is easily susceptible to
elactrostatics and vibrations.

Disassembly

1}. Remove the keyboard.

2} Separate the upper cabinet from the lower cabinet.

3) Remove the three screws (H) which are fixing the hard disk unit.

Fig. 2-6

4} Unlock the connecter of hard disk on the main PW.B. and careful-
ly remove the FPC. '
Handle the power cable with care. If disassembly is difficult be-
cause of the power cable, remove the power unit and disas-
semble.

Installation . .. .. .. . S L T X

1) Install the herd disk by reversing the disassembly procedure.

2) The fixing screw of the hard disk may be easily damagéd by
excessive tightening. So, slowly turn it until it stops and carefully
tighten It

3) Attach the upper and lower cabinets to the set!
4} Attach the keyboard fo the set.

2-5. Power unit

Disassembly
1)} Removs the keyhoard. Do : -
2} Separate the upper cabinet from the lower cabinet,

3) Remove the screw (P) which is fi xmg the power unlt then remove
' the power unit. L
Remove the two connectors. (Flg 2-6)
.. Whan itis difficult to remaove the connectors remaove the hard disk
) 'flrst

Installatlon ’ S .

1} Install the power unit by reversing the disassembly procedure.
2) Attach the upper and lower cabiﬁet to the set.

3) Attach the keyboard to the set.

2-6. Main PWB

Disassembly

1} Remove the keyboard.

2) Separate the upper cabinet from the lower cabinet.
3) Remove the hard disk unit and the power unit,

4) Remove the ROM PWB,

5} Remove the buzzer connector.

8) Remove the four screws (M).

Fig. 2-7
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7) With the main PWB hanging in the air, unlock the connector of the
key pad on the scldering surface of the PWB, and remove the
FPC. .

Note: When treating the main PWB, be careful to electrostatics.
When soldering is performed, be sure to clean and remove
soldering dust from the PWB surface. Then install the PWB.

Installation

1) Install the PWB by reversing the disassembly procadure.
The fixing screw of the lower cabinet may be easily damaged by
excessive tighiening. So, slowly turn it until it stops and carefully
tighterrit.

2) Install the hard disk unit and the power unit.
3) Attach the ROM PWB.

4) Attach the upper and lower cabinets.

5) Aftach the keyboard to the set.

2-7. LCD section and upper cabinet

Disassembly

<Cautionx
For disassembly of the LCD unit, be sure to follow the procedure

below. If not, the cabinat may be damaged.
1) Remove the keyboard. {See procedure 2-2.}

2) Separate the upper cabinet from the lower cabinet. (See proce-
dure 2-3)

3) Remove the four screws which are fixing the {ilt mechanism.

Fig. 2-8

4) Move a %t mechanism 1o the center with a screwdriver, and

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

PC-6220

5) Operate the LCD release lever, unfix the upper cabinet and the

LCD section, and separate the upper cabinet from the LCD sec-
tion.
In this case, be careful not to damage two LCD cables. Though
this procedure can be performed without removing the open sen-
sor swilch in the LCD section, it is advisable fo remove if in
advance to protect the cable from being damaged.

Installation

1) Install the upper cabinet and the LCD section by reversing the
disassembly procedure.
When installing the tilt mechanism, set the shaft horizontally in
paraliel to the angle bottom and insert into the LCD section. {Fig.
2-10)

Fig.2-10
2} Attach the upper and lower cabinets to the set.
3} Attach the keyboard to the set.

2-8. LCD section

Disassembly

<Caution> :
For disassembly of the LCD unit, be sure to follow the procedure
below. If not, the cabinet may be damaged.

1) Remove the keyboard. (See procedure 2-2.}

2) Separate the upper cabinet from the lower cabinel. (See proce-
dure 2-3.)

3} Remove the upper cakinet. (See procedure 2-7.)

4} Remove the four tubber cushions fixed with duplex tape on the
LCD section, and remove the four screws which were covered by
the four rubber cushions. (Fig. 2-11}

-1 -
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5} ‘Remove the front:and rear cabinets. of the LCD sectiori:: The 'pawi . :
.- which is'fixing the cabinets is:shawn with (e }.in.Fig..2-11. .- . i R
!a) Remova the fi xture whrch fixes the LCD section and the bady
7) Hemove the reflectlon =l :e of the backhght

8) . Remave the fixing screws and ihe cannectors of the illumination
contral PWB and ‘the backlight corvertor PWB; and remove the
PWB's.

Assembly, .. . - SR

1) Assembile the LCD unit by revarsmg the dlsassembly procedure.
' Carsfully chieck that ihiére is.nd finderprint 6n.the:LCD ssctian. if .

—_—

i there is; cléan with & cloth-and-alcohdl: The clsth riust be fine and
smoath, such as glass wiper cloth.

2) Attach the upper cabinet fo the set.
3) Attach the lower cabinet to the set.
4} Attach the keyboard\tq’ the set.

CHAPTER 3. System block diagram
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CHAPTER 4. Theory of operation

4-1. Processor

4-1-1. CPU

This unit employs 12MHz version of 80C288 as the CPU, which
oparaies at three spaeds BMHz 7.16MHz, and 12MHz. lts selection

One pEI‘IOd from fa!lmg to next falllng of a clock Wthh is |nputted to
the CPU is called as "phase.” There are two phases: phase 1 (¢1)
and phase 2 {¢2). The CPU recognizes the next phase 1o the rising of
a reset signal as phase ¢2, and repeats phase 1 and phase 2 alter-
nately until the reset signal rises again.

The combination of ¢1 and ¢2 is called as "sfate.” There are four
states: status state (T5), command state (Tc), idle state (Ti), and hold
state {Th). Ts shows the cycle where the CPU is frying to make status
signal (xS0, %xS1) active. Tc shows the cycle where command signals
(*MEMW, xMEMR, xIOW, XIOR, XINTA) are made active to perform
data transmission. (The signals, however, are not always made ac-
tive.} When the GPU make access fo a device, a continuous state
composed of one Ts called cycle and one or more Te's. One cycle is
executed by repeating the following sfeps.

@ First, the CPU generates address.
@ Then the CPU generates status signal which shows the cycle to
be executed. (TS)

@ The system control LS| {SC9889A/B) decodes address and status
and outputs the necessary control signals (command signal,
select signal of memory and each device). (TC)

@ The 3C9889B controls each buffer according o data transmission
direction, and fransmits data from the CPU/device fo the
device/CPU. {Tc)

® After completion of transmission, the SC8889B returns the ready
signal to the CPU and completes the cycle. (The last Tc)

Fig. 4-1 shows the outline of the cycle.

protk LML ML LA L

LY A
T8 " TG T TG

AR23-A0 :X vadaddress )k

50,51 I |

Command b ]

..........

2com mnnd delay

T
READY LT

3 wait

Fig. 4-1

« 80C286 Description
Features
* Compatible with NMOS 80286

+ Stafic CMOS Design for Low Power Operation
» ICCSB = 5mA Maximum
» ICCOP = 220mA Maximum (80C286-12)

* High Performance Processor {Up 1o 12 Times the 8086 Through-
put)

I
PC-6220

» 800286 Real Address Mode
> Protected Virlual Address Mode

* Compatible with 80287 Numeric Data Co-processor

* Wide Range of Clock Rates:
» DCto 12,5MHz (B0C266-12)

* High Bandwidth Bus Interface (16 Megabyte/Sec)

* Available in 68 Pin PGA (Pin Grid Array) and PLCC (Plastic
Leaded Chip carrier) Packages

Description

The Harris 80C286 is a static CMOS version of the NMOS 80286
microprocessor. The B80C286 is .an advanced, high-performance
microprocessor with specially optimized capabilities for multiple user
and multitasking systems. The 80C286 has built-in memory protec-
tion that supporis operating system and task isolation as well as
program and data privacy within tasks. A 12.5MHz 80C286 provides
nine times or more throughput than the standard SMHz 8086. The
800286 includes memory management capabilities that map 2% (one
gigabyte) of virual address space per task into 2°* byles (16
megabytes}) of physical memory.

The 80C286 is upwardly compatible with 80C86 and 80C88 software
(the 80C286 Instruction set is a suparset of the 30C86/80C88 instruc-
tion set}. Using the 80C286 real address mode, the 80C286 is object
code compatible with existing 80C86 and B80C88 software. In
protected virtual address mode, the 80C286 is source code com-
patible with 80C86 and 80C88 software but may require upgrading to
use virtual address as supporied by the 80C286's integrated memoary
management and protection mechanism. Both modes operate at full
80C286 performance and execute a superset of the 80C86 and
80C88 instructions.

The 80C286 provides special operations fo support the efficient im-
plementation and execution of operating systems. For example, ene
instruction can end execution of one task, save its state, switch to a
new task, load its state, and start execution of the new task. The
80C286 also supperis virtual memory systems by providing a seg-
ment-not-present exception and restartable instructions.

—
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Nﬁgﬁm mwr.mc;o'_mg
o ~ - = =
FreosradasdcT T ET T
— @
I§||%|I$HB||%JIQIINJ|«|I HEEEEERE
—

Al4

D1 80C286

D4

vss 35 [17]
Do [38] 16| A5
Ds 1=il Als
D1 14] a17
Do § E AlB
D2 12| a1g
D1a [11] a20
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—* -targe-Address Space— -- - — —
» 16 Megabytes Physical
» 1 Gigabyte Virual per Task

* Integrated Memory Management, Four-Level Memory Prolection
and Support for Virtual Memary and Operating Sysiems

* Two 80C86 Upward Compatible Operating Modes:
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Table 41 80C286 Pin description

_ Signal

“Pin No..

Lo

Name and Function

. Vee

30,65

. System power: +5V power supply.

. Vss

9,35,60

~| System ground: OV

RESET -

29

| System Reset clears the internal legic of the 80C286 and is active HIGH. The CPU may be

reinitialized at any time with a LOW fo HIGH trangition on RESET which remalns active for more than
16 system clock cycles. During RESET réfains actlve the output ping of the CPU entgr the state

shown- below‘

" '80C286 Pin State During Reset
Pirt Names
50, ST, PEACK, A23— A0, BFE, LOCK
M/0, COD/INTA, HLDA
D15-D0

Pin Value
1 (HIGH)

0 (LOW)
3-state OFF

Operation of the 80C286 begins after a HIGH to LOW fransition of RESET. The HIGH o LOW
transition of RESET must be synchronous io the systerm clock, Approximately 50 system clock cycles
dre required by the CPU for intemnal initializations befare the first bus cycle fo fetch a code from the
power-cn execution address is periormed.

A LOW to HIGH transition of RESET synchronous fo the system clock will end a processor cycle at
the second HIGH to LOW transition of the clock. The LOW to HIGH transition of RESET may be
asynchronous to the system clock; however, in this cage [t cannot be predetermined which phase of
the processor clock will occur during the next system clock period. Synchronous LOW to HIGH
transitions of RESET are required only for systems where the processor clock must be phase
synchronous to another clock.

CLK

31

8ystem Clock provides the fundamental timing for 80L286 systems. it is divided by two inside the
GPU 1o generate the processor clock. Theinterna divide-by two circuitry can be synchronized to an
extarnal dock generator by a LOW to HIGH transition on the RESET input.

D15-Do

—-36

1o

Data Bus inputs'data during memory, /O, and interrupt acknowledge read cycles; outputs data
during memory and KO write cycles. The data bus is active HIGH and floats to 3-state OFF during
bus hold acknowledge.

AZ3-A0

7.8,
1028
3234

Address bus outputs physical memory and VO port addresses. A0 is LOW when data is 1o be
transferred pins D7-D0. A23-A16 are LOW during /O iransfers. The address bus is active HIGH and
floats to 3-state OFF during bus hold acknowledge.

oy
m

Bus High Enable indicates transfer of data on the upper bytes of the data bus, Di 5-D8 Eight-bit
oriented devices assigned o the upper bytes of the data bus would normally use BHE to condition

chip select functions. BHE is active LOW and floats to 3-state OFF during bus hold acknowlsdge.

_a-IE and AQ Encodings

BHE Valu AQ Value Fuaction

Waord transfer

Byte transfer on upper half of data bus (D‘!S DB)
Byte transfer on lower half of data bus (D? DO)
Reserved

IZr T

L
L
H
H
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Signal

Pin No.

O

Name and Function

51,50

4,5

Bus Cycle status indicates initiation of a bus cycle and, along with M0 and COD/INTA, defines the
type of bus cycle. The bus is a Ts state whenever one or both are LOW. 5T and 50 are active LOW
and float to 3-state OFF during bus hold acknowledge.

800286 Bus Cycle Definition

Bus Cycle Initiated

Interrupt acknowledge
Reserved

Reserved

None; not a status cycle
‘If A1 =1 then halt; else shutdown
Memory data read
Memory date write
None; not a status cycle
Reserved

1K0 read

/0 write

None; not a status cycle
Reserved

Memory instruction read
Reserved

None; not a status cycle

£
al

COD/INTA

IIFrrIIrrTIIr-TITr |9
IrIrIrIrTrTrTe |

I LI I ITrTILTZrremrrrrrrrr
I T IrIrrrrCF LI~

67

Memory-1/O Select distinguishes memary access from /O access. If HIGH during Ts, & 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/IO floats to 3-state OFF during bus hold acknowledge.

COD/INTA

66

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

68

Bus Lock indicates that other system bus masters are not to gain control of the system bus following
the current bus cycle. The TOCK signal may be activated explicitly by the "LOCK" instruction prefix
or automatically by 800288 hardware during memory XCHG instructions, interrupt acknowledge, or
descriptor table access. LOCK is active LOW and floats to 3-state OFF during bus hold acknow-

ledge.

63

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

HOLD
HLDA

64
65

Bus Hold Request and Hold Acknowledge control ownership of the 80C286 local bus. The HOLD
input allows another local hus master to request control of the local bus. When control is granted, the
80L286 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 granied to the requesting master until HOLD
becomes inactive which results in the 80C286 deactivating HLDA and regaining control of the local
bus. This terminates the bus hold acknowledge condition. HOLD may be asynchronous to the
system clock. These signals are active HIGH.

INTR

57

Interrupt Reguest requests the 80C286 to suspend its current program execution and service a
pending external request. Interrupt requests are masked whenever the interrupt enable bit in the flag
word ig cleared. When the B0C286 responds to an interrupt request, it performs two interrupt
acknowledge bus cycles 1o read an 8-bit interrupt vector that identifies the source of the interrupt. 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 cycle and must be active HIGH at
least two processor cycles before the current instruction ends in order to interrupt before the next
instruction. INTR is level sensitive, active HIGH, and may be asynchronous o the system clock.

NMI

&9

Non-Maskable Interrupt Request interrupts the 80C286 with an internally supplied vector value of 2.
No interrupt acknowledge cycles are performed. The interrupt enable bit in the 80286 flag word does
not affect this input. The NMI input is active HIGH, may be asynchronous to the system clock, and is
edge triggered after internal synchronization. For proper recognition, the input must have been
previously L.OW for at least four system clock cycles and remain HIGH for at least four system clock

cycles.

PEREQ
PEACK

Processor Extension Operand Request and Acknowledge extend the memory management and
protection capabilities of the 80C286 to pracessor extensions. The input requests the 80C286 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 clock.

PEACK is active LOW,

54
&3

Processor Extension Busy and Error indicate the operating conditioh of a processer extension 1o the ]
B80L286. An active BUSY input stops 800286 program execution on WAIT and some ESC instrug-
tions until BUSY becomes inactive {HIGH}. The 80C286 may be interrupted while waiting for BUSY
{o become inactive. An active ERROR input causes the 80C286 fo periorm a processor extension
interrupt when execution WAIT or some ESC instructions. These inputs are active LOW and may be

asynchronous fo the system clock.

-17-
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4-1-2. Numerical calculation processor (OPTION)
This unit ¢ain conriect wilh-the optiorial 80C287 numerical calculation
processor {(NPX). The NFX operates on 12MHz. The NPX is an ex-
pansion of the 80C286 CPU architecture. The CPU regards the NPX
as an O device occupying 0F8h — OFFh, The NPX ftself has no bus
control function. When, therefore, the NPX requires data, PEREQ
signal is made active to request the CPU to transmit data. The CPU
makes *PEREQ active to inform the NPX that it has accepted the
request, then the CPU executes data transmission. For the NPX, data
aré transmitted as the form of IOF/IOW. -

- éWhen-the*GP_Urrr{eets:a?écmmandﬂvihe‘NPXTI?SGtommanwm

certain formaf) during decoding; it informs the NPX of it as |OW.
During the execution of this command, the-NPX makes xBUSY signal
active to control the GPU not to transmit ESC. command any more. If
there is any erroneous calculation during processing, the NPX makes
*ERROR signal and xBUSY signal low.simultansousiy to show the
erfor. The SC9889A/B LS latches the *BUSY signal and informs the
CPU, which stops processing of the -commands following the error.
The error Is transmitted through interruption-level 13 (IRQ13) to the
CPU. The error treaiment by the-CPU differs from different applicafion
pragram, and the following two ports are used.:

- Address " Data " Operation

OFGh (IOW) No méaniig | Clears latched *BUSY signal.

OF1h {1IO0W) No meaning Hard reset the NPX in addition
: : to the above.

The port is not effective when reading.

*NDBUSY [ P N A L]

*NDERROR N .
*BUSY LI 1 I |
PERECQ . 1
"PEACK — LI

Fig. 4-2
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4-2, System control LSI (SC9889B)

The LS| confrols all the system using the following funclions. The
details of the functions are given later.

CPU interiace

* ROM access contrgl

.

RAM access control
HOLD contrel
Interruption controller
K : .
* Serial interface

+ RTC & C-MOS RAM
PORT B

Power control

4-2-1. CPU interface

This function is divided into the following five blocks:
* Clock controf

¢ Ready control

Reset control
* Command generator

Data control

The clock cantrol block forms PRCLK {which is supplied to the CPU)
with 14.31818MHz and 23.9816MiHz input clocks. With synchronizing
the CPU operation phase, PRCLK is divided in 2/4 to generate
DMACLK. PRCLK is switched into 11.9808MHz, 14.31818MHz, and
23,9616MHz by the scftware. According to its selection, SYSCK and
DMACLK frequencies are changed. Table 4-2 shows the relationship.

Cﬁigg:;ig”g PRCLK SYSCK DMACLK
6MHz 11.9808 5.9904 2.8952
7.46MHz 14.3182 71581 3.5795
12MHz 23,9616 5.9904 29952
Unit: MHz
Table 4-2

Clock used in this LS| includes PRCLK to moderate request for setup
time of control signals from the CPU to the LSL.

Since This LSI has CLK stop function, clock before output is used for
the circuit which must not be stopped. {SYSCK, DMACLK, clock stop
circuit, clock select circuit)

Fig. 4-3 shows synchronizing timing of PRCLK, SYSCK, and

DMACLK.

prow LML LU LU L L

svsek XA /NS A T\ /[

DMACLK X X X X X A X

e 2L I

prok L LML LML L L L

sysck _/ \ / \ A N
—BMACKI— X - i ik —— S ———

80,851 -I_I 12MHz

Fig. 4-3
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The clock control section generates clocks which are supplied to the
timer inside the LS| and the serial interface section. 14.831818MHz is
divided into 12 and 1.19MHz is supplied to the timer section.
23.9616MHz is divided into 13 and 1.8432MHz is supplied to the
serial interface section.

The ready control section controls cycle length and command signal
start timing according 1o each device access time, address setup time
and CPU operating clock. Table 4-3 shows the relationships between
the cycle length (wait number) and command starting timing (com-
mand delay number} and CPU operating speed and device kinds.

Operatingfrequency™ | " """ T T T S e
(MHz) 12 7.16/6
Device Wait Command Wait Command
delay delay
Internal RAM
(Conventional memory) 1 0 0 0
Internal RAM
(Expanded/EMS) 2 0 0 0
RCM 1 0 o o
V-RAM (8 bit) 7 0 4 o
V-RAM (16bit) 2 0 1 o
Other 8bit memory [ 3 4 0
Other 16bit memory 5 3 1 0
g8oc287 o 0 0
Display device {8bit),
system 1/O {0 — OFFH) 7 2 4 1
Display device {16hit) 2 2 1 1
Other 8bit O gk 5 4 1
Other 16bit /O 5 5 i 1
INTA 2 0 1 0
Table 4-3

The reset control section generates reset signal of the CPU and the
system. The reset signal o the CPU are generated by the following
three factors:

(1) When PWRGOOQD signal is low at power OFF or in case of abnor-
mality.

(2) When writing in the port by the software.

(3} When shut down cycle is detected.

In the case of (1), when PWRGOOD signal becomes low, RESCPU
signal is made high and kept high with external pull-up resistor
{1¥ohm). When PWRGOOQD signal becomes high, RESCPU is driven
high. In phase 2 after 128clock cycles, RESCPU falls fo start the

CPU.

In the case of (2), this process is performed by the software when the
CPU mode is returned from the protect mode to the real mode. That
is, when wring is made into /O address 064h — OFEh, the LSI
decodes it and makes RESCPU line high for about 6 — 7ms to reset
the CPU.

In the case of (3}, the unit is started in a certain cycle of CPU, which
is called shutdown cycle. This cycle is generated when the CPU
cannot treat more processes in ocourrence of an exception during
double fault exception processing. The CPU informs external devices
of this state using *S0 =g, *S1 = 0, M/IO =1, and A1 = 1. The LSl
detects this sign and makes RESCPU high for 16 clock cycles to
reset the CPU.

BRESET signal (system resef) is made high conly in the case of (1} to

initialize the system. I remains Tow in the cases of (&) and (3).
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The command generaior section decodes status signal (*S0, *ST)
and M/IO signal from the CPU fo form command signal required in
the cycle, and output it according fo command delayAvait numbers
determined by the ready control section.



I
- '.:PC”—“G'EQQ;: - S

There are five command- slgnals and their composmons are shown as
follows in Table 4-4. .

1

%80 %81 LMD
KMEMW ¢ 0 o1 | | 1
SHMEMR | - 10 | o g
oW - [ oo | 1. | q.
«IOR 0 o 0
%INTA 0 0 | o
- Table 44

In this table, *INTA mgnal (interrupt ackrowledge cycle) is used only
in the LSI. SO it does not output externally.

The data coniral section controls buffers according to data transmis-"
sion direction in each operation mode.of CPU operation, DMA opera-
fion, and MASTER operation. Fig. 4-4 shows the data bus configura-
tion of this unit. (L), (1), (E), and {S} in Fig. 4-4 show device focafions
of Local, lnternal Exiernal, and Slot respectively.

cPul 1 | — —
GATEB Py V | GATEC (&)

L

§C9889 L3I
A v |

L1
—
{0

Fig. 4-4

Each device has its effective bus width. /O device makes XIOCS16
low and memory makes *MEMCS16 low to transmit to the LSI. Ad-
dréss of internal YO in the RAM or ROM, however, are fixed and
decoded in side the LS| withdut using these signals.

The bus master makes:threé_l-;inds of access to each device: word,
even byle, and odd byte. These kinds of access are classffied as in
Table 4 5.

Access kind : S AD BHE

Word 0 0

Even number byte o 1

Odd number byte 1 0

Tvalid 1 1
Table 4-5-

Table 4-8 shows how GATEA, GATEB, and GATEC are contro[lsd by
ifie combination of the following four factors: ©

* Data transmission direction {Bus master — device, bus master —
device, memory -3 1T, memory ¢ [0-in DMA)”

* Location on the data but (L, |, E S)

* Buswidth (85it, 16bi)

* Access kind (Word. even number byte, odd number byte)
High ("1") of GATEA/B/C means enable (bus drive).

CPUmode - .~ - T
Write (CPU — device)
In afl comibinations, GATEA =0, GATEB = 8, GATEC =1

Read (CPU « davice) .
16/8 | LOC | BHE AQ GA | GB | aC
16 L 0 0 0 0 | o

1 0 0 0o | o
0 1 0 0 0
1 4] a 1 1 S
1 0 1 0 1
0 1 1 R R
E/S 0 ¢] 1 o o)
1 0 1 0 .0
0 1 1 (138 -0
8 | 0 0 1 1 1
1 0 1 0 1
0 1 1 1 1
E/S 0 0 1 1 0
i Q 1 a 0
0 1 1 1 0
Table 4-6(a}

DMA mode

/O —» memory
16/8 LOC BHE AD GA GB GC
6 LUES | o 0 0 1 1

1 0 0 1 1
0 | 0 0 1
8 E/S 0 0 0 1 1
1 0 0 1 1
0 1 0 1 1
Table 4-6 (b)

Memory — I/O
16/8 LOGC BHE A0 GA GB GC
16 L 4] 0 1 1 v

1 0 1 1 0

0 1 1 1 0

E/S 0 0 1 1 1

1 1] i 1 1

0 i 1 1 1

8 E/S 0 0 1 1 1
1 Q 1 1 1

1} 1 1 1 1

Table 4-6 {c)
MASTER mode
Write (Master - de\.;lce)
16/8 LOC BHE A0 GA GB Gc
16 |LWVES| © o -0 1 1
1 0 0 1 1
0 1 0 R R
8 I/E/S 0 0 [ 1 1
1 0 1 1 1
0 1 0 1 0
Table 4-6 {d)
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Bead {Device — Master}

16/8 | LOC | BHE | Ao GA GB GC
16 L 0 0 1 1 0
1 0 1 1 0
0 1 1 1 1
| 0 0 0 0 0
1 0 ) 1 0
0 1 0 0 0
CES. |0 .| o0 0 1 A
1 0 0 1 1
0 1 0 1 1
8 0 0 0 1 0
1 0 0 1 0
0 1 0 0 0
E/S 0 0 0 1 1
1 0 0 1 1
0 1 0 0 1
Table 4-6 (g)

© 4-2-2. Memory sub system

This unit is equipped with 1MB RAM, 84KB system BICS ROM, and
32KB display BIOS ROM as standard system memory.

The RAM is composed of eight pseudo-static RAM's of 128KB x
8.Two optional 1MB memory cards can be added to expand memory
to max. 3MB. System BIOS and display BIOS are provided in the
ROM (128KE x 18). The RCM is provided in a ROM board separate
from the main board and connected to the main board via 50-pin
connector. Fig. 4-5 shows the memory map.

I
PC-6220

(1) ROM

ROM address signal is supplied by laiching the CPU address at the
rising of the status signal by the peripheral control LS (LZ95H22).

The reason why status signal instead of other signals is used for latch
is to decrease weight by supplying oulputs to the ROM. The upper
side of data signal is connected to the CPU data. For the lower side
of data, ROM access buffer is used to delay data transmission to
reduce the weight number. The chip select signal (*CSBIOS) of ROM
is generated by the SCo889A/B LSI.

Immediately after reset, the CPU makes access to the highest posi-
tion {OFFFFFOh) of address area. When JMP-FAR command is ex-
ecuted, access is made near DOFFFFOh. At that time, the chip select
signal becomes low at OFF0000h — OFFFFFFh and O0OFQ000h —
00FFFFFh to select the same ROM. Since the display BIOS is in-
cluded in the same ROM, the chip enable signal becomes active in
the display BIOS area 00C0000h — 00C7FFFh. The output enable
signal uses *MEMR signal. The data buffer enable signal in tie lower
side for only ROM reading uses ROM chip select signal and *MEMR
signal. Fig. 4-6 shows ROM read timing.

rrok LML LML L LT
*50,%51 l I
aza-ac X : Y
csmos 1
v v

weme L 0. ;
“READY | W

Note: Waveform shown in dotted ling is for 12MHz operation.

Fig. 4-4

(2) RAM

(2)-1. Pseudo-SRAM control

This chip supports control of a maximum 4MB of the pseudo-SRAM.
Memory has three address spaces of the system area, EMS control
area, and private area. The EMS control area can further be divided
into three subsections of conventional area, extended area, and EMS
area by the internal /O register setting.

{1) System area
The area of 256KB is allocated to 000000H~03FFFFH as the conven-
tional memory.

(2) EMS control area
Address can be allocaled to three areas using the intemal YO register

(a) Convectional memory setting
An address space of 384KB can be allocated to 040000 ~

0SFFFFH as a conventional memory area.

(b) Extended memaory setting
Address space can be aliocated after 100000H as an extended

memory area.

(c) EMS area
To support the EMS version 4.0, 34 windows of 16KB increments
can be mapped in 040000~09FFFH and 0C8000H~0EFFFH.

{(3) Private area :
Using the internal /O register sefting, a 256KB of address space is
allocated to 0EO000H~0EFFFFH {accessed by bank select), which is
to be used to save the VRAM contents during the resume and used
by the system. The private area may be eliminated by the internal /O

register setting.

NOTE: With-the-curreniversion-of this LS {T31), it does not assure

the interleave in the 12MHZ non-wait mode. Where, "0" must
be written 1o INTLV of the SPRAMCFL register discussed
later.

Address
GFFFFFFh '__T...............E aMB
System : H
BIOS ; :
OFF0000h ! :
03000001 g
| |
02000000 f———rf--eeoc . i :
Extornded | MB setting.
RAM area
010000Ch
System
BIOS
OFC0o0C0h
Window-A
EMs/SLOT [ e
area el
0CBOOOH |
0C0000h Display BIOS LR
Video RAM i
DADOOOR [ v
Wingow-B | L eieeaeenen page b
Conventional :
/EMS area :
7—04-000(‘.“" ---------------------------------- MO
Corwentiona}
area
000000n |
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(2)-2. RAM configuration SW6|SW5 | JP3 | JP2 | JP1 { JPO | xpesaen | - Extended memory
(1) Systeriarea - ‘ ‘ L0 {0 | k| x| x| x k. JoMB ¢
Among 4MB--memory. aréa supported by the memiory contro[ler a ’ '  1g4KB
256KB of address space 000000H~03FFFFH is allocated as a con- 0 XXX X 100000H~10FFFFH)
ventlona! memory, regardless of the mternal 11O register settmg 1 0 0 a 0 0 1 loMB
(2) EMS contral area - 256KB
The maximum 4MB area, except for the sys’fem area and the pnvate 1 0 0 0 0 0 0 {100000H~13FFFFH)
area, is allocated to the EMS control area, and rmapped to the con- 1MB
ventional area, extended area, and EMS area by the internal 1/0 1 2|0 001 1 (100000H~1FFFFEH)
register setting. — — L OEMB s
There~ar&EMSGFR»_reglsterT—PSHAMGF-regtstemnd—EMS‘S-TAT— ] 0 0 4] [o] 1 [H MB——
register that controlled as the internal /O reglsters and their bit defini- (_1 OQOOOH"ESFFFFH)
tions are shown next : 1 0 o[ g 1 o d 1 2MB .
EMSCFH fogister - ‘ : (100000H~2FFFFFH)
‘ —— 1]o|laolol|1|o]| o [22MB
Bit Srgnal name |.- _ Significance + {100000H~33FFFFH)
g~2 SWo~2__| EMS confrol register O address setting s Tolotlol 1! , |3VB '
[ 34 J Pé 3 | Extendsd memory capactty seting (expan— ‘ : (100000H~3FFFFFH)
i ! sion) ’ 1 0 0 0 1 i 0 3.25MB
5,6 8W5, 6 . | Extended memory capacity setting {100000H~43FFFFH)
7 Reserved. Readiwrite possible 3MB
e ' e ' ! 0 0 1 X ! (10000QH~3FFFFFH)
Table 4-7 3.25MB
MCF regi 00
PSRA register 1 ol 0|1 X | % 0 (100000H~43FFFFH)
Bit | Signal name Significance ] 0 4 0 « « ] 3MB
0 | RESERVED | Reserved. Read/write possible - {100000H~B3FFFFFH)
1 INTVL Pseudo-SRAM interleave access enable 1 o | 1 o | x| % g |3-25MB
2 | xPCS3EN | 256KB standard RAM usage setting | (100000H~43FFFFH)
3,4 [JPO, A " | Extended memory capacity seiting 1 0 q 1 *® ¥ q 3MB - .
5 | VPTMEM Private memory access enable . sgg:;;m SFFFFFH)
8.7 | MAPO, 1 Private memory bark sslect T o 11 ) x ) X 0 (100000H~43FFFFH)
Table 4-8 512KB
1 X | x [ % X X
EMSSTAT register {100000H~17FFFFH)
Bit | Signal name _ Significance Teble 4-10
o0-2 | swo.a | Stateof EMS control register /0 address *: don't care
allocation * PCS3EN is the bit employed fo specify the usage of the 256KB
3,4 Sws, 4 Both SW3 and SW4 reads "1 atf all times. area within the standard RAM which may be used as a private
; area when "1" and as an EMS control area when "0".
56 SW5, 6 Stat_e of the extended memory capacity )
setting (c) EMS setting
7 EMSEN EMS on/off setting To turn on the EMS, EMSEN of the EMSSTAT register must be set
Table 4.9 to "1". To support the EMS version 4.0, the EMSADR register and

the EMSDAT register are provided as internal registers, whose bit

The EMSCFR and PSRAMCF registers are allocated to 04H and 05H
of the Sharp original port, and reset to "0" when reset.

SW0~2; and SW5~6 of the EMSSTAT register are read only hits
which the data written in the EMSCFR register is read. EMSEN s a
readfwrite bit that turns to "0" when reset.

When operated with the CPU clock at 24MHz, INTLV of the
PSRAMCF register, is a bit which enables the non-wait access for the
ceonventional memory and private memory interleave mode when the
bitis set to "1".

(&) Conventional setting
To allocate the memory space 040000H~09FFFFH to a conven-
tional memory, EMSEN of the EMSSTAT reglster must be set to
"0 to disable the EMS. :

{b) Extended settlng
By setting SW5~6, JP2~ 3 of !he EMSCFR register and JPO~1,
and *PCS3EN of the PSRAMCF register, the memary space aﬁer
100000H can be allocated to ihe extended memory in a manner
as shown next. '

definition is shown in Table 4-11 and Table 4-12 respectively.

EMSADR register

Bit | Signal name

Significance

0~7 | EMSADRO~7

EMS mapping register address

Table 4-11
EMSDAT register (EMS mapping register), ,
Bit | Signal name Significance
0~7 | EMSDATO~7 | EMS mapping register data -~~~
8~14 — Undefined. Reads "0" at all times.
15 EMSPEN [ EMS page enable bit
Table 4-12
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The EMS control register for the EMSADR register, EMSDAT register,
including the EMSSTAT register, is /O address aliocated by SWo~2
of the EMSSTAT register, which are set as shown in table 4-13.

SW2 | SW1 | SW0 |EMSSTAT | EMSADR | EMSDATL [EMSDATH
a 0 0 208H 209H 20AH 20BH
0 0 1 218H 219H 21 AH 21BH
0 1 0 245H 249H 24AH 24BH
0 1 1 2581 250H 25AH 25BH
1 ) 0 268H 289H 26AH 26BH
110 | 1 2A8H 2A0M 2AAH - | 2ABH- -
1 1 0 2B8H 2BaH 2BAH 2BBH
1 1 1 2E8H SEgH 2EAH 2EBH

Table 4-13

When reset, SW0~2 are reset fo "0".

The EMSADR register is a 8-bit read/write register which is employed
to point the 34 EMS mappings using EMSADR2~7. EMSADR2~7 is
automatically incremented when the high side of the EMSDAT
register is accessed. "0" is always read from EMSDARO~1 and write
is ignored.

The following shows the address setup range for the EMSADR
register

40H, 44H, 48H, 4CH, 50H, 54H, 58H, 5CH, 60H, 64H, 68H, 6CH,
70H, 74H, 78H, 7CH, 80H, 84H, 88H, 8CH, 90H, 24H, %8H, 8CH,
CaH, CCH, DOH, D4H, D8H, DCH, EOH, E4H, EBH, ECH

The EMSDAT register is a 18-bit readswrite register in the CPU mode
and 8-bit read/write register in the master mode, and there are 34
sections. The EMS mapping data is set in EMSDATO~7 of the
EMSDAT register and determines the page that mapped to the win-
dow of address space of 040000H~08FFFFH and 0C8000~0EF-
FFFH. Window can be set on or off for EMSPEN; seis on when "1".
EMSDAT8~14 are read "0 at all times and write is ignored.

When the EMSADR register is out of the setup address range,
EMSDATO~15 is read "0" and write is ignored.

To obtain the EMS control area, subiract the system area and the
private area from all memory area supported by the memory control-
ler.

Its capacity is max. 3.75MB when the private memory is not used
{(*PCS3EN = 0).

Fig. 4-7 shows the mapping of the EMS control area.

000D00H 000000H
cceccececc PPPPPPP
ccccccec PPPPPPP
040000H 040000H
Cccccce PPPPPPP
PPPPPPP
080000H 080000H
XXXXXXX XXXXKXXX
XXXXXXX XXXXXXK
e, U b —
XXXXXXX nnnnnnH
XXXXXXX PPPPPPP
Txxxxxxx | | eeeepPer |
nnnnnnH mmmmmmH
Memory map for the Memory map for the EMS
conventional memory
Fig. 4-7
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"C" represents conventional memory mapping, "X" represenis ex-
fended memory mapping, and "P" represents expanded memory
mapping. ‘nnnnnnH" is dependents to the extended area sefting,
‘mmmmmmH" to the actually installed memory capacity.

The aciually installed memory capacity may be set to "nnnnnnH"
when mapping the conventional memory. For an example, the ex-
tended area for the 4MB memory, it should be set to 3.25MB and
"nnnnnnH" is BDFFFFH (in case *PCS3EN=0).

When mapping the EMS memory, the capacity under the actual
memory capacity should be set to "nnnnnnH". For the 4MB of actually
installed memory, the EMS area should be set to 0~3.25MB. If OMB
was set, all are mapped as the EMS memaory,

(3) Private area

It may be possible with the internal /O register setting to reserve a
256KB private area out of the memory controller supporied 4MB
memory.

To reserve the private area, set *PCS3EN of the PSRAMCF register
to "" and set 256KB of the internal standard RAM as the private
memory. Set EMSEN of the EMSSTAT register to "0" and PVTMEM
of the PSRAMOCF register to "1", which is then mapped to the address
space of OEQOOOH~0EFFFFH.

To access the 256KB private memory, four banks must be selected
using MAPO~1 of the PSRAMCF register.

4-2-3. Hold mediation and sleep function

This function mediates DMA request, refresh request, and HOLD
request during sleep and applies HOLD to the CPU. It alsc delivers
acknowledge for each request. The mediate circuit is composed of
three seis the D-F.F. connected in series in two stages. The first F.F.
samples each request to process it by determining priority between
requests which are under process and requests which are sampled,
Then the requests are sent o the second F.F. If there is any request
which is under process, the other requests are kept waiting until the
procass is completed. When two or more requests are made simul-
taneously, DMA request has the first priority, and sleep request has
the last priority.

The second F.F. and the AND of HOLD and HLDA sighals are used
as acknowlaedge of the reguests.

The sleep function siops the clock which is supplied to the CPU until
the interruption line becomes active afier HLT command is executed
in order to reduce power consumption of memory. When the unit
goes into the sleep mode, HOLD signal is made high to request bus
hold to the CPU. When the acknowledge (HLDA) signal returns, the
clock is stopped in the first phase 2. This is because the power
consumption is minimized in that state. Then the hold request is
cancelled, and delay of 38YSCK cycle is made in the externally at-
tached circuit to drop HLDA signal which is inputted to the LSI. Since
the clock is stopped, the CPU is kept hold. The LSI returns to the
normal state. Though there is DMA request or refresh request in the
sléep, they can be processed without competition. Whan the GPU
executes HLT command S0 and S1 are made fow and M/*10 and A1
are made high to show the hold state. The sleep controiler detects it
and the unit goes info the sleep mode in the fellowing sequence.

{1) HOLD request is delivered tc the CPU. When refresh request or
DMA request is overlapped, the mediate circuit will mediaie it.

(2) Hold acknowledge is confirmed io stop the CPU clock in
synchronous with the falling of clock which is inputted 1o the con-
troller in ¢2.

(3) HOLD request {HOLD signal) by the sleep is cancelled, In this
case, the CPU is kept hold.

(4) After the HOLD signal is made low by the external D-FF (3

 stage), HLDA signal is delayed by 3 clocks of SYSCKDMA-n-the
sleep is transmitted and refresh is made in this state.




Escape from.the sleep mode oceurs when any interruplion request
including- NMI is. generated.: Whiehi an interrUption cccurs;- thie CPLU
clock supply i8 resurmed i syrichfonous with failing of the clotk which
is inputied to controller. The CPU starts execitiori of the Gofiiriand
next to the HLT.

When the input from ihe EXPND terminal‘is Iow, itis regarded that the
exparision unit is.connected, ard procedure {1 ) fo (4)are prohibited
and the sleep function is not performed

4-2:4. Int’errupt cont’rol

4—2-6 Senal mterrace

The 82050 UART is |ntemally contalned ln thrs c:hlp as a serla] mter—
face and supports a single channel RS- 232C interface usmg the ex-
ternal RS-232C driver as an interhal S[O Thls also used for interface
with the iniernal modem.

Two serial interfaces may be port allocated and set on ar off which
the SIOCFR reg|ster is used for the RS-232C and, the MDMCFR
register for the internal modem. The SIOCFR . register is-a 7-bit
read/write register which is-alidcated to 01H of the Sharp crigihal port.
The MDMCFR register is & 2:bit readfwrite register which is allocated
10.03H of the Sharp original port.

A-parr—ef’—azeseA—mterrupf—eontrollersareeunternally—contamed-m—thrs
chip for the interrupt contrl arid supports 16 interrupt levels in con-
junction with the cascade connection NMI. The NMEis port-B control-
ted: .

As an 8-bit 7O device on the System bus (XD bus), a palr of 82C50A
has address mapped to 020H~03FH on the master sideahd
OAQH~0BFH. In orderto avdid-contention - with the CPU clock switch
gontrolling 1/Q address 022H and 023H for the 82C59A on the master
side, the seleciion is not done when the bit of the latch eddrese is "1".

Table 4-14 shows the 82C59A interrupt outputs:

. Master Slave . . Function
IRQD " | Timer output channel 0
IRQ1 Keyboard (cutput buifier full)
IRQ2 Interrupt from.the slave side:coniroller
IRQ8 - Real time clock interrupt _
IRQ9 VGA controller or INTOAH (IRGQ2)
[RQ10 Reserved (expansion slot)
IRQ11 Reéserved (expansion slot)
IRQ12 | Reserved (expansion slof)
IRQ13 Co-processor
IRQ14 © | Hard disk controller
IRQ15 Reserved (expansion slot)
IRQ3 Serial port 2 (COM2)
IRQ4 Berial port 1 (COM1)
IRQS5 Parallel port 2
IRQ8 Floppy disk controller
IRQ7 Parallel port 1
Teble 4-14
4-2-5. Timet

A single 82C54 interval fimer is internally contained in this ¢hip. The
82C54 is mapped to the /O address 040H~05FH as an 8-bit VO
device on the system bus {XD bus}. Three independent 16-bit counter
oh channels 0~2 of the 82C54 can be def ned Table 4-15

Channel 0 Syste_m timer
GATEQ}' Fixed ON
CLKIND 1712 14.31818MHz clock
CLKOUTO 82C59AIRQ O
Charinel 1- Refresh request generator
GATE1 Fixed ON A
CLKINA 1/12 14.31818MHz clock
CLKOUT1, Refrash request cycle
Channel 2 Speaker tone generator
GATE2 Fixed ON -
CLKINZ 112 14.31818MHz clock
CLKOUT2 Speaker drive .

Table 4-15

Tabls 4-18 and 4»17 shows blt def nztlon fer slocrr and MOMCFR
reglsters

SIOCFR register

Bit | Signal name Significance
0~2 FDDO~2 | Reserved. Read/writs possible, -

'3 [ *SIOEN | Intérnal SIO part allocation - -
4 | §io12  [intemal SIO onjoffsetting .
5. | INTKEY | Reserved. Readfwrite possible. . .

8 *LCDEN | Display device selection

7 — . Undsfined, Reads '0" at-allfimes.. | -

Table 4-16
MDMCER register

Bit | Signalname Significance

0 QUTSEL . | MORSTN output signal selection
1~3 | - Undefined. Reads "0" at alf times.

4 *MDMEN - | Internal modem on/off setting !
5~7 | "= ' | Undefined. Reads "0" at dil imes.

Table 4-17°
When reset, *SIOEN of the SIO GFR register and *MDMEN of the
MDMCFR register are set to "1" and all others are reset.
*SIOEN and SI01/°2 of the SIOCFR register may be revised of their
contents when written to "02" to the Sharp original port. The inverted
hit 4 of the 02H port corresponds to SIC1/*2 and bit 5 to SIOEN.
Table 4-18 shows the poris that are allocated by the setting of
SIOCFR and MDMCFR registers vs. aciive input to IRQ3 and IRQ4 of
the 82C59A,

Intemal | Intemal | 1RQ3 iRC4
*SIOEN | *MDMEN | SIO1/%2 S0 modem input input
0 0 0 com2 COM1 Internal  |Internal
S0 madeam
o o } COM1  |COM2  |Internal |Internal
modem |SIO
0 1 o comz2 OFF Intemnal  |External
SIC IRQ4
0 1 1 COM1 QFF Extemal |Internal
IRG3 Sio
1 o 0 OFF COM1 Extenal |Internal
IRG3 modem
] o ] OFF Com2  f[intemal |External
_ modem {IRQ4
] " o OFF OFF Extemal |External
IRG3  |IRQ4
1 . i OFF OFF External |External
iRQ3 IRQ4
Table 4-18 '

The RS-232C interface serial input/autput and control signals can be
inverted with POLINV of the VGACNT register. When POLINV is at
1", the polarity inverts. The VGACNT register is allocated fo 0EH of
the Sharp original port whose bit definition is shown in Table 4-19.

— 7=



VGACNT register
Bit Signal name Significance
0 POLINV RS8-232C input/output polarity inversion
1 DISVGA Internal VGA on/off setting
2,3 PWRDWN1, 2 | VGA controller mode setting
4~7 RESERVED Reserved. Read/write possible

Table 4-12
When reset, all are reset to "0".

‘Toreset the internal modem that can be installed within the machine, -

the output from the MORSTN line is used. The 1-bit output of the
MORSTN ouiput port can be switched with the port select signal
output using OUTSEL of the MDMGFR register. When OUTSEL is at
"1", the hit 3 of the /O address 202H port is issued. When "0", the
decoded signal of the /O address 202H is issued as a port select
signal. The 202H port is a read/write internal /O register whose big
definitien is shown Table 4-20.

202H port
Bit | Signal name Significance
0~2 | RESERVED | Reserved. Read/write possible
3 MORSTN | Intetnal modem reset signal
4 RESERVED | Reserved. Read/write possible
57 — Undefined. Reads "@" at all times.

Table 4-20

When reset, bits 0~4 are reset.

4-2-7. RTC and CMOS RAM control

For this chip, RTC is controlled by AS, DS, R/W, and SCRTCN out-
puts. For setup expansion, a 2KB CMOS RAM is provided.

Ameng 11 bits address input of the 2KB CMOS RAM, the low 6 bits is

connecled to the YO 070H port bits 0~5, and high 5 bits to the latch
address bits 10~14. Which is to be selected, RTC or CMOS RAM,
when the /O 071H port is accessed is determined by the data in the
YO 70H hit 6. When "g", RTC is selected and "1" the CMOS RAM.
See Fig, 4-8 for the mapping of the RTC and the CMCS RAM.

{0 XXTIHPORT  ©071H  0471H  0871H  -----  7871H  7C71H
DCOH
RTC
AAM
/0
070H  040H
PORT
cMos| |emos| [cmos cMos| |cmos
RAM RAM RAM | RAM AANM
07FH
Fig. 4-8
4-2-8. Port-B

The port-B consists of a logic gate which is used for NMI oceurrehce
control, speaker output control, and refresh detection by the parity
and 1/C channel checks.

4-2-9. Power control

The sysiemn power source is divided into several blocks to allow each
block to be tumed on/off separately. Therefore, the power control

____section is equipped with the port to turn off the power sections which

I
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For the power control port, & part of SOP (Sharp Original Port) as-
signed to 07Ch and 07Dh is used. Port number {called as index) is
written into 07Ch of SOP and read/write is made with the data in
07Dh. When 07Dh is accessed, the index is cleared 1o be Ne. 0.
therefore 07Ch must be set for each ime. SOP related to the power
control section is shown in Table 4-21 through 4-30.

PWRCNT register (Index 06Ch, R/W)

Bit | Signal name Meaning
0 PCVIF Printer/RS-232C interface |C control
1 PCVLCD VGA confroller and LCD power central
2 PCVCC System powér (Vbc) contral |
3 PCBL Back light power control
4 PCVMD MODEM power conirod
5~7 | RESERVED | Reservation bit, Read/Write allowed

Table 4-21

When resetting, each bit of PCVIF, PCVCC, PCBL, and PCVMD are
set to "1" and the oihers are reset.

ATSTBY register (Index 07Ch, R/W)

Bit | Signal name Meaning
Q ASVIF Auto I/F power off enable/disable setting
1 ASLCD Auto power save snable/disable setting
2 ASVCC Aulo resume enable/disable setting
3~7 | RESERVED | Reservation bit, Read/MWrite allowed

Table 4-22
When resetting, all are reset to "0."
RWRSTAT register {Index 08Ch, R/O)

Bit | Signal name Meaning
0 PSVIF Printer/RS-232C interface [C control state
1 PSLCD LCD power {VLCD) state
2 PSVCGC System power {Vcc) state
3 PSBL Back light power (VBL) state
4 PSVMD MODEM power (VMDM) staie
5~7 — Reservation bit. Always reads "0."

Table 4-23
PWRTIM register (Index 0Sh, R/W)

Bit | Signal name Meaning
0~-3 | P3TO~3 Auto power save time setting
4~7 | RESERVED | Reservation bit, read/write allowed.

Table 4-24
When resetting, PST3 - 0 are set to "1," and the others are raset. ,
RSMTIM register (Index DAh, R/W),

Bit | Signal name Meaning
0~6 | ARTG~86 Auto resume time setting
7 RESERVED | Reservation bit, Read/Write allowed,

Table 4-25
When resetting, ART6 — 0 are set to "1," and bit 7 is reset.
RSMCNT register (Index 0Bh, R/W)

are not used. For that purpose, VLCCNT, VBLONT, VMDCNT,
VIFCNT, VCCCFF, and *ONRSM are provided. The state where the
power is supplied but no operation is requested is detected and if the
state continues for a certain period, the power is automatically turned
off.

—925 -

Bit [ Signal name Meaning
0 ASMEN Resume mode setting
1 -CIEN _| Reservation hit, read/write allowed. _
2 MRIEN Reservation bif, read/write allowed.
3~7 | RESERVED | Reservation bit, read/write allowed.

. Table 4-26
When resetting, all are reset to "0."
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RSTECT register (Index 0Ch,; FI/O)

[ Bit® Signa[ name Co ® Meafing
1o | . — Not definad. Always reads '0." ,

! RCR. | System power {Vcc) OFF. request effec-

[-tive state - .
2 RCCI interna[ o) power ON factor state by CI .
' _ input o

3 RCMRI - lntemal modem RI input_pqwer;O'N factor

Vde7 |, = Not definsd, Always reads "0:".
U v i Table 4-27. _

EXSTAT reglster (Index DDh H/O)
| Bit | Signal name | - ‘Meaning
{o | EXPND  ['Expansion unit cdniact stats

1-7 [l = | Not defiid. Alwiys reads "0" =

Table 4 28
VGACNT reglster (Index OEh R/W) .
Bit Signai name s Meamng )

lo POLINY Interna[ SIO input/output polanty reversion

1 DISVGA | Internal VGA enable/disable setting

2. PWRDWN1 - | VGA controiler mode setting {relax mode)
13 | PWRDWN2Z | VGA controller mode setting (retire mode)

4-7 _HESEF.WED : Reservation bit, read/write allowed.

Table 4:29

When resettzng, aII are reset to "0."

NMIFCT register (Index OFh H/O)

Bit | Signal name Meariing
RSMNMI Resume NMI request effective state
1-7 — ' Not deflned Always reads "0."

Tab!e 4 29

Fig. 4-9 shows the outline of the power control section of this unit.

*LCDEN

BLCNTY

SIOCFR

PCVEBL

LCDCNT

By
B

PWRDWHNT

FCVECD

PwRCNT | |

PWRADWN2Z

Cnunler_l

| | pwarm |

RSMTIM
Counter 1 |

|

PWRON1
PWADMN2

- DISVGA

| [ veacht |

Fig. 4-9

The basic functions of the power conirol section are shown Table

4-31.

Control by the ports

Contol | Conwol' | ON [ OFF T o 0
item. .|~ signal -condition | condition \
JLeD | xLCDEN 0 |- 1 | sop bit 6
' DISVGA. IR SOPE | it 1
PCVLCD | -1 0 | soPs | bit1
PWRDWN1 [ i SOPE | bit2
PWRDWN2 o 1 SOPE | bit3
SHUT ] o “Cover close _
AN TS ST T T extermial sighalr
Back | ¥*LCDEN 0 1 - sapt| - bite
light -~ DISVGA - N 1 'SOPE |, 'biti
- |povBL K 0o |sops| b3
o PWRDWN1 0 1 SOPE | bit2
| PWRDWN2'{ - 0 - 1 -|'SOPE | bit3
SHUT 0 |'Coverclose
1 0 external signal
] , S
power |~ | 1 | o |sope| mio
Modem [PCVMD | 1 | 0 'SOP6.| ~bit4
Table 4-31

Control by the timer

This unit provides the following two functions using the basic func-
tions in Table 4-32,

Gontrol | Gonlrol - Prakibit Reload condition
LCD - | PWRTIM [ASLCD=0 | @ [IRQT rising
backlight | SOP9 -~ | SOP7 Internal S10

- Bit3—0 | bit1 | @ interruption

@ | Write to SOP8, 7, 9
VF power | 15 ASVIF=0 @ | Access fo printer port
minutes SOP7 @ | Access to SIO
fixed bit 0 @ { Write to SOPE, 7
NMI RSMTIM | ASVCC=0 | @ | IRQ1 rising
SOPA SOP7 Internal SIO
bité~0 | bit2 @_ interruption
@ | Write to SOPsg, 7, A
Table 4-32

(1) Power save function
When the keyboard/mouse is net used for a certain period,
LCD/back light power is turned off (auto power save). Each of
LCD and back light power can be independently turned off by
software.

{2} Standby function
The power to maintain the system state is kept ON and the other
powers are tumed off and the power consumption.is minimized in
the sleep mode. When an expansion unit is connected, this func-
tion cannot bé used. : S ;
The power save funcfion detacts conditions which can be regarded as
that the unit is not operated. I that conditions continues for a certain
period, The LCD and the back light powers are automatically tumned
off. The power save controller includes one minute timer. Count is
made when there Is not interruption request from the key controller
(8042) inferruption from internal SIO set to COM2 or write aceess fo
S0Ps, 7, 9. When a predetermmed time is reached, LGDCNT signal
and BLCNT ‘signal are made low and the. LCD and the back light are
turned off. For versions outside, Japarn, PWHDWN1 signal is made
high to set the VGA controller to the sleep mode and to stop the
display cycle, reducing current consumption in V-RAM.

VGA controller operation mode can be directly set wﬂh internal 170

P T



register (SOP VGACNT register). The Mediate mode and the sleep
mode are set by PWRDWN1 and 2 of VGACNT register. In the sleep
mede, the display cycle is stopped but read/write from the bus master
is enabled. In the Mediate mode, cycles to V-RAM other than refresh
are prohibited. When egither of PWRDWN1 or 2 is made high, both
LCDCNT and BLCNT signals are made low fo turn off the power of
LCD/Back light.

VGA controller operation mode is as foliows according 1o PWRDWN1
and 2 in Table 4-33.

LCD BL VGA
PWHDWNZ PWHDWM power | power | controller Remark
0 0 ON ON Normal
mode
4} 0 ON QOFF | Normal PWRCNT
mode register
PCBL=0
0 0 OFF OFF | Relax Auio
modse power
SEve or
PWRCNT
register
PCLCD =0
c 1 QFF OFF | Relax
mode
1 0 OFF CFF | Retire
mode
1 1 —_ — Prohibition
Table 4-33

When the power save function is used, PWRDWNA1, 2 are set to "0."
DISVGA is set to "0" to make the internal VGA effective. SIOCFR
register and XLCDEN is set to "0" and LCD Is selected as the display
device.

To directly turn off the LCD power and the back light power by
software, write "0" to PCVLCD and PCBL of PWRCNT register. In this
case, similarly to the aufo standby, PWRDWN1 signal is driven to
high and the VGA controller goes into the mediate mode. When,
therefore, it is required to turn off the LCD/back light power in the
CRT mode, *LCDEN is driven to high. In this case, PCVLCD must be
kept to "1."

When the power save function (aulo power save} by the timer is
used, PCVLCD and PCLB of PWRCNT register are kept to "1." "1" is
written into ASLCD of ATSTBY register to make the timer effective,
and the time to require for PWRTIM register power save is set.

PWRTIM regisier sets auto power save time. Setting is made in the
range of 0 to 15 minutes in incremeni of 1 minute by PST3 — 0. The
actual time, however, is shorier than the set value by less than 1
minute. When all of PST3 -~ 0 are "™," the set value is 14 — 15
minutes. In read/write enable mode, the set value is read. When
interruption request signal (IRQ1) from 8042 or internal S1O interrup-
fion signal set to COMR2 rises before reaching the set lime, the set
value s reloaded to the timer and counting is restarted from the
beginning. When the Sharp Original Part, PWRCNT register, ATSTBY
register or PWRTIM register is written, the timer is reloaded.

To use the standby function, write "1" into RSMEN of the RSMCNT

register to enable this fucntion. To shift to the standby mede, thete

are following iwo cases:

(1) Ctrl + Alt + Pause is pressed and rising waveform is inputted from
the 8052 keyboard confroller to the RSMSW terminal.

(2) The keyboard or mouse is not operated for a certain period.

In the case of (1), high level signal is outputted from the NM] terminal
at the rising edge of signal which is inputted from RSMSW terminal,
and NMI is applied to the CPU. While in the case of (2), the timer in

—the resume coniroller keeps counting while there_is no _interruption

request from 8042 or interruption request from internal S10. When the
set time is reached, NMI is generated. However, similatly to the sleep
funciion, if the input from EXPND terminal is low, NMI oulput is
prohibited and the resume function dees not work. EXPND terminal
input state can be read by EXPND of the EXSTAT register.
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When using the resume function (auto resume) by the timer, write 1"
into ASVCC of the ATSTBY register to make the tfimer effective, and
set the time to power down of the RSMTIM register. The RSMTIM
register sets the auto resume time. The setting can be made from 0
o 127 minutes by increment of 1 minute by ART6 — 0. The aciual
time, however, is shorter than the set value by less than 1 minute.
When all of ART 6 — 0 are "1," time is set to 126 — 127 minutes. In
read/write enable, the set value is read. In the same manner as the
auto power save, when interruption request signal {IRQ1) from 8042
or interruption request signal from internal S10 rises, the set value is
reloaded into the timer and the counting i started from the beginning.

When the Sharp Original Port PWRCNT register, ATSTBY register, or ..

RSMTIM register is written, the timer is reloaded.

In either case of (1) or {2), the process after generation of NM is the
same, and must be supparted by sofiware,

To make power down in the resume mode, the following procedures
are reguired in the NMI process routine.

(1) Judge the Nl factor.

{2) Stand the flag which shows generation of the NMI which requests
standby.

(3) Check this flag in the timer interruption {IRQO) process routine,
and judge if the unit may go info the standby mode. (During
access of FD/HD, shift to the standby cannot be made.)

(4) Operate the PWRCNT register to cut off each block power.-Con-
tral the HD controller {o cut off HD spindle motor.

(5) Execute HLT command i go into the sleep mode.

To judge the NMI factor in (1), the NMIFCT register is read. When
RSMNMI bit is ™," RSMSW nput or NMI by resume timer is
generated. Reset from the standby mode is made by pressing Cirl +
Alt + Pause keys. In this case also, the NMI is generated.

This unit Is equipped with register group to reduce current consump-
ticn by furning off the printer/RS232C driver/receiver power. This
function is called as the interface power off. This function enables to
reduce current consumption of the interface IC when the printer and
RS-232C are not used. The interface power off function works when
there is no access to the printer or internal SIO for a certain period
(auto interface power off), or when the internal /O register is directly
operated by software.

To directly operate the interface power off by software, write "0" into
PCVIF of the PWRCNT register. In this case, the printer interface 1C
output becomes Hi-Z and the RS-232C line driver receiver goes into
the standby mode, redueing the circuit current.

When the auto interface power off is used, PCVIF of the PWRCNT
register is kept to "1," and "1" is written into ASVIF of the ATSTBY
register to enable the timer. The timer is cleared when access is
made 1o the internal printer and the internal S10. The timer is cleared
also when data are written into PWRCNT register of Sharp Original
Port or into ATSTBY register. It 1akes 14 to 15 minutes until the power
off fucntion works after the timer is cleared,

As interface power off, the internal modem power can be controlled.
To fumn off the power (VMDM) of internal modem, write "0 into
PCVMD of the PWRCNT register. By this, signal is outputted from the
VMDCNT terminal to turn off the modem power.

In the case of auto power-off-or-aute-interface- off, the power is
automatically turned off by the timer and the CPU can read states of
the LCD power, the back light power, and the printer/RS-232C control
by reading the RWRSTA register. The PWRSTA register is a read-
only register and assigned to 08H of the Sharp Original Port. Except
for PSVIF, PSLCD, and PSBL, the power control data set by the
PWRCNT register are read. When "0," it is OFF, and when "," it is
ON.
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-3 Perlpheral control LSI (L295H22)

4-3-1 Prmter interface o -

The prlnter port has three ports inside the L295H22 and the ﬂlpﬂop
and |nputfoutput buffer between the LZ95H22 and the printer connec-
tor. B .
Printer ports, port-1 [378H] [379H] [STAHI and port-2 [278HI [279H]
[27AH] can: be selséted by thé Sharp original port.

No print data and prmter control sngnals will bé issued when the
CN_T_l;J,f:om thelprmter_ connect_or is otherthaoiepowstate, .

4-3-2 VGA |nterface

There are two write only reglster in the L295H22 bee|des the dlSpIay
chip. Those reglsters Ilmlt the address used by the VRAM,

Wiite 06H in 3CEH, then write the data in. 3CFH, Whlch are set in
Table 4-34.

- 1/ address . Bit allocation
3CEH Graphlcs address . 06H
3CFH  Miscellaneous register. T T = -y

hits | ¢ - hit2 Address used
0 : 0 ‘ A0000H~BFFFFH
] 1 - - ADOOOH~AFFFFH -
1 o * . BODDOH~BFFFFH
1 1 . B800oH~BFFFFH

Table 4-34

4-3-3. Power save

As signal VIFCNT from the SC9889 contfols the buffer between the
serial interface. and the printer interface, it saves the power equaling
1o the buffer. .

4-4. Keyboard

Main parts of the keyboard interface is managed by two devices of
the 80C42 and the 80C52. The 80G52 scan the keyboard matiix and
its data is sent to the B0C42 in & serial form. Since the signal on the
keyboard tnafrix i$ analog, depression of a key is informed by inter-
rogating thé voltdge. In brder to allow the B0C52 to handle this signal,
there is a need of a digital to analog conversion which is carried out
by the keyboard interface chip (3JD2CA1A). Not only the 80C42
converis it to the form that the scanned data may be handled by the
processor (ASGIUJIS) an interrupt is caused to the processor via the
iRQ1 line. The processor reads the keyboard data from the 80C42
within the mterrupt routine and stores in the key buffer.

The internal keyboard is standard with the machine, but it may use
the external keyboard of the standard AT/AX spacification with the
portable FDD option attached. In this event, the signal line frorn the
80C52 musi be prohibited by a high state of *INTKEY. This signal is
allocated fo  02H of the SOP index (SIOCFR register) and ite bit
definition is shown in Table 4-35.

SIOCFHR register (Index 02H, R/W)

Bit | Signal name ] Slgnlfcance B
o~2 FDDO~2 Reserved bit, read/write possible
- XSIOEN Internal S10 on/oif setling

3 |

4 - Slotr2 Interrial S10 port allocation
5 XINTKEY | internal key onvoff setting
7

*LCDEN | Display device seléction
— | Undefined

Table 4-35

There is no ten key keypad in the standard keyboard, an optional
keypad may be connected to the main unit or expansion unit. This is
allowed by taking out some of keyboard matrix signals to the keypad
connector.

4-5. Dlsplay c1rcu1t

The PC-6220 has 4 820455 VGA display contreller for both LCD and
CRT display. [n VGA (Video Graphics' Afray) mode, maximum resolu-
tion-is 640 x 480,256 colors ciit 'of 256K colors (in CRT), 16 gray
gseale for LOD: And also the backivard compatibility (MDA;CGA,EGA
HGC) is supported in this ChEp

4-5 1 Overwew of Dlsplay System
1) Display mode

— Thadisplay mods of PC-6220 is Aot only compaﬂile o VGA, but also

EGA, CGA, MDA and HGC display adaptors.

In the cases of IBM VGAetc., some of CGA application softwares are
not able to excutéd properly though, with the model PC-6220, even
those appl:catlon softwares can be excuted successfully.

2) VGA mode (Video Graphics Array)

An analog type display will be used with the VGA mede and can be
dlsplayed 258 colors simuftaneously out of 256 thousands colors. And
it supports 480 lines in the horizontal reselution in addtion to current
maximium resclution of 400 resofution.

3) EGA mode (Enhanced Graphics Adaptor)

A digital type display will be used with the EGA mode and can be
displayed 16 colors simultanecusly out of 64 colors. And it supports
350 lines in the hérizontal resolution.

In the cases of VGA or EGA modes, the CG font will be given by the
software when booting, the BIOS sets up the default of GG font.

4) CGA mode (Color Graphics Adaptor)

A digital type display will be used and it supports 200 lines in the
herizontal resolution,

5) MDA mode (Monochrome Display Adaptor)

A monochorome djgltal dlsplay will be used, it only supports 720 x
350 dats resolution character mode. (in case of PC-6220, 840 x 350
dots resolution.)

6} HGC mode (Hercules Graphics Card}

A monochrome digital display is used with graphics card made by
Hercules and has graphics function. The function of HGC itself is
expanded version of MDA, and normally injiiated at the same mode
of MDA,

8ince the graphics mode of HGC is 720 x 348 dots, the PC-6220 will
only supports to GRT.

4-5-2. The relationship between each mode and

display type
Disoley S8 Mode |\6a |G| caA|MDAHGG Connector
Analog Display for VGA O[O | O[O | O]Analg
Enahanced Color Display x 1Ol C: x| % |Diital
Color Display - x | x { O = [ x | Digital
Monochrome Display x1{x | x|0O| O |Digita
LCD olololo]|a —
Q... Support A..... Functions as MDA  x..... Not support
- - -Table 4-36

In table 4-36 the display type and mode should be selected ont the
set-up menu, and effective when the system is hooted. The selection
of LCD and CRT can be switched by the slide switch located on the
side of the main unit.
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4-5-3. VGA mode control
The color display control of PG-6220 VGA mode.

B2C455 Vidao DAG

VRAM VGA Gontrollar Color Register
H H
Do €AT !
' Palsttz Aeglsior “-l‘ R Eﬂ
Display ; ® H
dnt: ¥ : Color 1

Selct Ragistor |
!
H

64 level B signal

DA
Con. 64 lovel G sgnal
64 leval Fsignal

‘
T S —

LcD

' Fig. 4-10
Since the display to LCD of the PC-6220 is not through the Video

DAC as shown in Fig. 4-10, the application software using Video DAC
will only be effective to CRT.

4-5-4, Display toning for PC-6220

The PC-6220 is capable to display 16 tening and selects the tone by
giving the each foning data o the palette register.

The following method is used for managing 16 kinds of tone for the
PC-8220.

In case of 16 tones, the basic frame frequency is normally 15 times.
ON and OFF action of 1-dot on the LCD is macde at the cycle 0/15,
1/15, 2115 15/18. However, because of the characteristic of the
LCD, the display flickering is unavoidable at the cycle time of 1/15.

To reduce the flickering for PC-6220, the following measures are
taken;

1) Increases frame frequency

2} Increases basic cycle fime
3) Shifts the ON/OFF cycle of neighboring dots

Even the above measures are taken for PC-6220, there are still little

flickering existed as follows;

1) Because of 16 foning, it is unavoidabel to have some part of
flickering tone.

2} It is not possible to shift the ON/OFF cycle of neighboring dot in
the tile pattern display mode, therefore, at this made, littie flicker-
ing are shown,

3) Low resolution mode like 320 dots in widih, 2 x 2 dots are used to .

display 1 doton the LCD, since 2 x 2 dots make ON/OFF action at
the same time. Thus, the flickering is noticeable.

4-5-5. Compensation capability

The resolution of the PC-6220 LCD is 6840 X 480 dots though, only
640 x 400 dois resolution Is used for text mede. In this case, all the
dots of LCD is not used by doing centering operation.

Also, PC-6220 is capable to handle a full screen of 640 x 480 dois at
Expanded mode of LCD.

The abave function is called "Compensation capability”, and there are
two types of compensations. One is text compensation, and the other
is graphic compensation. Text compensation is displayed in Fig. 4-11,
and graphic compensation is in Fig. 4-11.

[Text Compensation)]

A

—
PC-6220

At text mode, the 350 or 400 lines horizontal resolution is compen-
sated by enlarging the most upper line of the character font.

However, since most CG fonts used in Europe countries, use the
uppet line is used also as character data. Therefore, if this methoed is
applied to those fonts, the compensated character is changed to
nen-existed wrong character, The PC-6220 does not use this method
actually,

[Graphic Compensation]

A

Fig. 4-12
The horizontal resolution is enlarged by duplicatelyduplicately 1-lne
per several lines over on all the screen. |n this case however, since
the duplicated line not always sets in between two characters. If a
duplicated line sits on a character, the characteriooks distored.

The graphic compengation function is originally used for gaphic mode
though,also used for text mede for PC-6220.

4-5-6. Conventional CRT support
(clock switching)

In VGA mode, analog CRT Is used to present the beautiful color but in
another mode CGA/MDA), digital (conventional) CRT is needed. In
order to support these CRTs, clock pulses can be changed by the
signal from 82C455 (ERMEN signal) Refer to Fig. 4-13.

When ERMEN signal is HIGH,
28.322 MHz (for VGA monitor)
25.175 MHz (for EGA monitor)

When ERMEN signal is LOW
16.257 MHz {for MDA monitor)
14.31818 MHz (for CGA monitor)

The ERMEN signal is set by the BIOS according to the CRT type
assigned in the SETUP menu.

are selected.

are selected.

AC 157 820455
16.257MHz 1A
iy CLKA
28.322MHz 1B
14.31818MHz 2A
2y CLKO
25.175MHz 2B
5
ERMEN
LCD clock CLK2

Fig. 4-13 clock switching

Fig. 4-11
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-4<5-7; Address/Data multlplexer R

The 820455 usas severaJ plns for address/data to reduce the number
'of thia pins. 5o the address/data multlplexer is needed
'-(Heferto Flg 4 14) R _ v

. 82C455, -
b {Z}(‘ > 800 ~7
RDLO DR &

ADO ~ 15 -EZ} _ SD8 ~ 15
— — R

RDHI

= K- , SA0~7

DATAEN r‘—‘

l: ! ] R . < f T sAB- 15
SrneE T : '
s&%s T
s ) Fig. 4=14+
Addréss/data multiplexer

4-6. Description of black/white liguid
crystal backlight inverter
(type IV1 81 06) R '

4-6-1 General

This PWB unit is .empleyed to drive the LCD backlight (cold cathode
ray tube) which will be directly installed to the plastic cabinet inside
the display. Three connectors are used fcr the /O arid control sighal
mterfacmg :

NOTES: 1. This unit drives the entlre backllght crrcu:t -with the
power supply only, except’ that it is connected with an

external VR and control lines.

2. Since it is an assembly unlt, par:s replacement and
repair are nét allswed. In cése it has 16 be replaced with
a new one, unfasten the connectors ahd remove
screws.

3. Pay aitention to a high tension voltage of 1000V on the
secondary side when operafing. For wires that are ex-
pdsed over and below the transformer, these must be
treated with care as it may result in wire breakage.

4. Since this unit is compact and low profile, the board
height is low, widih farraw, and feng in the longitudinal
direction, it would be liable to damage if subjected fo
twisting. So, never drop or twist it to avoid possible
damage.

4-6-2.Electrical characteristics
(1) Maximum allowable ratings

Parameter | symbol | Rating
input voltage Vin 16V
Input power Pin 3.6W
Operating temperature Ta 0~50°C
Storage temperature Ts —20~75°C
Operating humidity RH 8?)";] v;ﬁl;];g?;guan;.\get

Table 4-37

(2) Electrical characteristics

Parameter -] 'Symhbol |+ Nofmnal : . Nte
Input voltage ‘ Vin DC12V (9.0~16.0V)
Input current lin 0.24A .
No-load release voltage | Vs AC100Vrms | Lamip load
Tube current . -~ It 5.0mA Vin=t2V,
= VR=0Q
Oscillation frequency f .~ 65kHz
Chipping frequericy feh 60kHz
Table-4:38—— -
The followmg ci rcunt is used for mtensﬁy ad]ustment
o @ BT ;
®

{3) Gonnector pin layout

Hoc0 Eumumamn

7
§ CN3 CN2 CN1 %
3 -
- Fig. 4-15
PWBE top view
(a) CN1 pin configuration
Pin No. Signal name Symbol
0] GND. ~ GND.
@ N.C
D » out _ ouTt
(b) CN2 pin configuration
Pin No. Signal name Symbol
@ +B supply +B
e NG
@ ~ GND. ~ GND.
(c) CN3 pin coniiguration . N L
Pin No.’ - Signal name Symbol
@ | Intensity contral VR VR
@ GND. GND.
@ Control CONT |

4-6-3. Circuit diagram

EG(\; T o
B[ {F
e \@ cal
ey | (@) p.a - a
c8 iR o[
T Ne| (@)
o ol
ChR
o0 l T}
couT
o L [
' Heno[ L, T29
Fig. 4-16
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CHAPTER 5. HDD

5-1-1. Introduction

The Hard disk drive (HDD)} is a 2.5 inch ruggedized high performance
disk drive oplimized for an IBM PC-AT or XT compaiible laptop or
pottable computer. The HDD contains an on-board controller with
selectable interface that reguires a simplified adapter board for inter-
facing to an AT or XT compatible bus.

5-1-2.0verview™ "~
This Manual describes the key features, specifications, charac-
teristics, functional description and hardware and software considera-
tions required to utilize the HDD In both the AT and XT interface
modes.

5-1-3. Features

* Unigue ramp loading mechanism for loading and unieading the
disk heads during power-downs and periods of inactivity.

* User invoked low power modes and power-downs for power sensi-
tive applications.

* High performance rotary voice coil actuator with embedded servo
system,

* On-board centroller for direct connection to a 50-pin interface,

* Microprocessor-controllad diagnostic routines that are automat-
ically performed at power-up.

* |nternal air filtration and dessicant system.
* Automatic error detection and correction.

Dessicant pack

Recirculation
filter

Acluatar mag-
nel assembly

Balanced, moving coil

Iolary actuator In-hub spindle motor

Read/Write

preamp 2.5 inch disk

Fig. 5-1 HDD unit

I
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5-1-4, Functional Description

The HDD contains all the necessary mechanical and electronic com-
ponenis to interpret control signals, properly position the recording
heads, read and write data, and maintain a contaminant free environ-
ment for the disks and recording heads.

5-1-4-1. Read/Write and Control Electronic

The HDD has an integrated circuit attached to the flexible circuit
connected to the actuator and read/write heads to provide one of two

. head selections, read preamplification, and write drive Gireuitry.

Integrated AT/XT interface/
drive controller single PWB

50 pin interlace conneclar

The microprocessor controlled circuit board prowdes the_r_é;ﬁ;iﬁihé
electronic functions including:

+ Read/Write Circuitry

* Rotary Actuator Control

* Interface Control

* Power Management

* Spin Speed Ceontrol

+ Automatic Head Unloading

5-1-4-2. Drive Mechanism

The HDD has a spin speed of 3,307 RPM. The spin speed of the
brushless DC direct drive spindle motor is maintained by using the
motor in a synchronous mode,

Energy stored in the spindle motor is used to unioad the readiwrite
heads upon drive powerdown,

5-1-4-3. Head Positioner Mechanism

The two read/write heads of the HDD are directly attached to the
actuator body which alsc supports the moving coil. The read/write
heads are unloaded when the drive is spun down. This dynamically
ramp Joaded mechanism insures that the disk heads never come In
contact with the disk media.

5-1-4-4. Read/Write Heads and Disks

Data is recorded on & 85mm diameter disk through two 3370 type
heads.

5-1-4-5. Air Filiration System

The HDD HDA breathes through a high efficiency ambient filter. A
high flow recirculative filter maintains a clean enwironment of better
than class 100 for the head and disk enclosure.

5-1-4-6. Error Correction

The HDD performs internal error correction through the use of a
polynomial capable of correcting one error burst with & maximum of
11 bits per 512 byte block.

-3] -
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The host Interface on.the HDB-can be set fo-run on:either an-AT..or
XT:compatible system.. The: polanty af Pin 44 an. the lnterface w;l[:
determine XT.or AT operation {+.AT; - =XT) oo

In AT mods, the HDD can operaia’asa smgle drive of i & dua[ drive
{master/slave) configuration. The jumper trace E1 is shorted from the
factory indicatifig a:single drive or-the master: in d dual .drivé con:
|guraﬂon the E1. trece must be cu’s to. mdlcate the second dnve or

lo | 1 0

F‘g52

. N
TheXT. mode does net support dual, dive. master/slave conf‘guranons
The: E1 ]umper trace should not be cut. .

5-1-4—8 Dlagnostlc Floutlnes

Upon power up the mlcroprocessor circuitry of tpe HDD performs
diagnostics. If an errorig detected the drive will not corne ready

5-1 -4—9 Spin-Up/Down Operations

When power is applied to the drive, i will perform its diagnosties and
come ready. To conserve powet. it will accept ccimmands, but will nof
spin ¢p until it receives: a command requmng aldisk access {such as
aRead, Write, Seek; Recal, etc.). : o

When spinning up for the first ime after appllcatlon of power, it wil
spin up and do a servo calibration which requires a total time of 4
seconds. Subsequent spin up from powet down ritides de not require
calibration and wﬂl be. completed within 2. seconds

When. the drsve is.in the process. of spmmng down, there is.no mini-
mum stop time required before anather command can be issued and
accepted. H takes 250ms (max) for the heads to become securely
parked on the ramp after a spin down condition is generated.

5-1-4-10. Compatibility

The Mard disk drive powers up in the franslate made of 615 eylinders,
4 heads, 17 sectors. To utilize the Native mode of 615 cylinders, 2
heads, 34 sectors the BIOS must send the appropriate parameters
during the Initialize Drive Parameters command {refer to the chapter
concerning cammand descriptions).

5-2. Specifications Summary__f S

5-2-1. Capacity ‘
Formatted , 214MBytes
5-2:2, Configuration .. .

Acttiator Type e Hotary Mowng Coﬂ

Number of Disks 1 e

Data Heads, L2 | o
Servo System. .. . - - Embedded |
Tracks per Surface 615 7

Track Capacity 17,408 bytes

Bytes per Block 512 T
Blocksper Track .., ... ., 34 . . . . vy

Blocks per Drive: - - To4n820 0 0

5.2-3. Performance

Seek Times
Track to Track 8ms
Average 23ms
Maxirnum 45ms
Average Latency 9.1ms
Rotation Speed 3,307 RPM
Controller Overhead ims

Data Transfer Rates

To/From the Bufier- .
Burst (max) 5.SDMB/sec
Sustained 4.25MB/sec
To/From the Media 1.25MBfsec
Start Time 2 sec (typical)
Siop Time NA {refer to furictional description)
Interleave Program mableg

5-2-4. Read/Write

Interface AT or XT 50 pin
Recording Method 20f 7 RLL Code
Track Density 1,350 TPI
Recording Density {ID) 38,452 BPI

Flux Density (ID) 25,634 FCI

5-2-5. Power Requirements
Typical Power Dissipation

Spin Up 3.50 watls (peak)
Ready 1.10 watis (peak)
Seeks 1.25 watis
RW 2.50 watts
Power Save Made 0.70 watts
Standby Mode 0.05 watts

DC Input

+5 Volts+5% D.C., 1 amp max. Maximum ripple allowed is
2% with equivalent resistive load
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5-2-6. Physical Characteristics

0.60"x2.75"x4.00"
(15.2mmx88.8mmx1 01.6mm)

6.35 ounces {180 grams)

Qutline Dimension
Weight

5-2-7. Environmental Characteristics

Temperature
Cperating 5°C 10 55°C

. Non-Operating ~ ~ _ —40Ct70’C :
Thermal Gradient 20°C/hour max

Humidity
Operating 10% to 90% non-condensing

10% to 30% non-condensing
30°C

Non-Operating
Max Wet Bulb
Altitude (relative to sea level)
Operating
Non-Operating {max.)

—1000 to 10,000 feet
40,000 fest

5-2-8. Reliability and Maintenance

MTBF 20,000 POH

MTTR 5 minutes typical

Start/Stops 250,000

Preventive Maintenance Noneg

Component Design Life 5 years

Data Reliability <1 non-recoverable error in 10'% bits
read

5-2-9. Shock and Vibration

Shock (1/2 sine pulse, 11 ms duration}
Non Operating 100G
Operating 5G
Vibration (swept sine, 1 octave per minute,
10-400Hz)
Non Operating 5G peak to peak
Operating 1G peak to peak

(without non-recoverable errors)

5-2-10. Magnetic Field

An externally induced magnetic flux density may not exceed 10 gauss
as measured at the exiernal drive surface.

5-2-11. Acoustic Noise
Sound pressure level at 1 meter -3¢ dBA.

5-2-12, Safety Standards

The Hard disk drive is designed to comply with relevant product
safety standards such as:

UL 478 Electronic Data Processing Units and Systems
CSA C22.2 No. 154 Data Processing Equipment
VDE 0804 Regulations for Telecommunications Apparatuses includ-

ing_Information Processing Equipment

PC-6220

5-2-13. Meounting Configurations

The features which allow greater shock and vibration tolerance in-
clude the dynamically loaded heads, & fully balanced rotary actuator,
and the low overall mass and weight of the drive and moving masses.

The drive may be mounted in any attitude. It can be mounted either
from the side or the bottom using four M2X.4 screws as shown in Fig.
5-3.

Adequaie ventilation must also be provided to the drive to ensure
reliable operation over the specified operating temperaiure range.

oy 1
L g
2475 i1 —]
2010 -
ﬁ& A5 — 1
— 0.188 Lot
3,625
4.000°
‘KEL' BB3OF SERIES
0,050 X 50 PIN
CONNECTOR
r 4,625 ['
% %_L ot (T BOTTOM MOUNT
E T (® SIDE MOUNT
l\_Mz % 4 THD (4X) M2x ATHD @x) | 0080 @ ToP MOUNT
X .09 DP SIDE X009 D?DBOTI'DM {OPTION AVAILABLE)

Fig. 5-3 Mounting Specifications/Dimensions

IEC 435 Safety Requirements for Data Processing Equipment
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5-3-1. Signal description... = . !

The following takils dessribes ail 'of the ping o the 50 Pi lnterface
Connector (J1) in: AT Mode AT Mode is’ desngﬁafed Ey pln 44 b

I/O PIN | SIGNAL__ S .,,I/O PIN |.., SIGNAL
© 01 x| ~HOSTRESET: . vo|* 102 .- :GND g
03 +HOST DATA 7 04 +HQST DATA 8
05 | +HOSTDATAB "' | 06° [ +HOSTDATAS
07 | +HOSTDATAE ™ | "08° |+HOSTDATA10
89— +HOST DATA4 10— [FHOSTDATAIT
11 | +HOSTDATAR 12 | +HOST DATA 12
13 [ +HOSTDATAZ. P | sHOST-DATA13:
15| +HOST DATA 1" 16 | +HOST DATA 14’
17 | +HOST DATA 18 | +HOST DATA 15
19, |GND ! 20 |KeEY '
21" |'NotUsed . 22 | GND
23 - | -HOSTLOW ' 24 | GND
25: :[i-HOSTIOR "’ 26 |GND e
27 |NotUsed | 28 | NotConnected
29 Not Used © 30 |GND
31 | +HOSTIRQ 32 ~HOST 1016
33 | +HOST ADDR1 34 . |-HOSTPDIAG.
35 | +HOSTADDRO 36 | +HOSTADDR2
87 |-HOSTCS0 38 | -HOSTCSI
.39 | -ACTIVE .40 GND
41 +5V Supply 42 +5V Supply
43 +5V Return: o 44 | FATAXT
45 +5V Return 46 +5Y Supply
47 +5Y Return 48 +5Y Supply
49 +5V Return 50 +5V Supply

SIGNAL NAME [DIR| PIN DESCRIPTION

-HOSTRESET| O | 01 |[Reset signal from the Host system
which is acfive low during power up
and inactive thereafier.

GND — | 02 |Ground between the drive and the
Host.

+HOST DATA | 110 | 03—18 |18 bit bi-directional data bus betwean
the Host and the drive. The lower 8
bits
HDO — HD7 are used for register &
ECC byte access.

All 16 bits are used for data transfers.
There are tri-state lines with 24 ma
drive capability.

GND — | 19 |Ground between the drive and the
Host.

KEY — | 20 |An unused pin clipped on the drive
and plugged on the cable. Used to
guarantee correct orientation of the
cable.

Not Used — | 21 [Not Used

GND — | 22 |[Ground between the drive and the
Host.

—HOST IOW O | 23 [Write strobe, the trailing edge of
which clocks data from the Host data
bus, HD¢ through HD15, info a
register or the Data register of the
drive.

SIGNAL NAME

DIR| PIN

"~ DESCRIPTION-* - -~ ="

GND

Ground between the drivé’and the
Host. "

—HOST IOR

s

-\ Réad stiobe, which when low enables

data from a drive register onto the

[Host daté bus, HR0 throughiHD15: -

The tralling edge of -HOST IOR,
latches data from the drive at the
Host. ! - oo

GND

26 ]

@rourid-between the drlve andthe: -
Host, :

Not Used

27

Not used

Not Connected

.28

.|Not.connected

Not Used

EN

.Not used

GND

Ground between the drwe and the .
Host.

+HOST IRQ

Interrupt to the Host systern, enabie’
only when the drive is seletted; and
the Host activates the -|EN bit in the

| Digital Output register. WHeh the “IEN

bit is Inactive high, or the drive Is not

- [s8lectéd, this outpit ina hlgh im-

pedance siate, regardiess of the siate
of the IRQ bit. The interrupt is set

* |when the IRQ bit is set by drive

microcentroller. IRQ is reset to zero
by a Host read of the Status reglster
or a Wwiité to the Command register.
Thiis signal is a tri-state ling with 24

|ma drive capagity.

—HOST 1016

Indication {o the Host system that the
16 bit data register has been ad-
dressed.and that the drive Is prepared
to send or receive a 16 bit data word.
This line is tri-state line with 20 ma,
drive capacity.

—HOST PDIAG

Passed diagnostic. Output by the.
drive if it is the slave drive. Input to
the drive if it is the master drive. This
low true signed indicates to a master

[that the-slave has passed its internal

diagnostic command.

+HOST
AQ,A1,A2

35,33,
3B

Three, bit binary coded address Imes
used to select the individual registers
in the task file.

—-HOST CS0

37

Chip select decoded from the Hos’t ad-

-[dress bus: Used 10 seléct low-order
|Host accessible-registérs..

—HOST CS1

as

Chip select decoded from the Host ad-
dress bus:-Jsed to atcess the thirge:.

|high order registers in the Task File,

—-ACTIVE

Signal from the drive used to drive an
active LED whenever the disk is-. .
being accessed. This signalis active”

1-llow when the drive is busy and has a

drive capability of 48 ma.:

GND

40

Ground-between the drive and the

|Hest... ... T

+AT-XT

When, connected to +5V or [eft open ,
thls S|gnal WI[l enab[e AT Mode ‘

+5V SUPPLY .

41,42,
| 46,48,

+5V Vql_t dnve stpply

+5V RETURN

43,45,
4749

+5V Vot P.S. ground
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5-4-1. POWER COMMANDS

* Atany given time the drive can be in one of three power modes:
Active: The drive Is either reading, writing, seeking, or Is ready and
idle on track awaiting the next command.

Power Save: The drive is spinning, the heads are over the media
but not necessarily on track. To recover typically requires 100 ms.
Standby: The drive Is spun down. Typically 2 seconds are required
to recover from this mode.

* Commands are available to move betwesn the modes as required
to reduce power consumption.

Chapter 6. LCD (LM64N671)

6-1. Structure

Structure: The 840 x 480 full dot liquid display graphic display unit
consists of an LLCD panel, electronic component printed
circuit board, and the film carrier LS that electrically con-
nected.

Jumper

Printed circuit board
{electronic components
inserted on the back of
1he board) Connector

Printed circuit board

Film carrier LS!

Fig. 6-1

—
PC6220

6-3. Specification

Thl. 6-1
ltem Characteristics Unit
*1 Physical dimensions | 244(W) x 195(H) x 7MAX(D) mm
Effective display area | 205(W) x 155(H} mm

Display farmat 640{W) x 480(H) full dot -

__Dotsize Jozx028 | mm |
Dot space 0.03 mm

*2 Dot color White %3 -

*2 Background color Black -
Weight About 240 a

%1: The physical dimensions of the unit excludes the LCD sealed
portion.

*2: The color of the LCD panel may vary according to the environ-
mental temperature due 1o the characteristic of the LCD panel.

*3: Data"H" — ON=white = When the
RV line
Dafa "L" — OFF=black is open.

Negative logic is estab-
lished when the RV line
is connected to the VDD
line.

6-4. Absolute maximum rating

(1) Absolute electrical maximum rating

*MG : Generator [——w————540 X 480 LCD

circuit

i 1ca e =1 IS

DD
Y55 00y penerator
VEE cieult

- 35—

Thl. 6-2
Mini- | Maxi- .
ltem Symbol mum | mum Unit Note
For logic circuit Vpp— Vss g 8.0 Vv | Ta=25C
For liguid crystal _ P
drive circuit Vpb — VEE 0 33.0 V {Ta=257C
Ioput voltage Vin 0 Voo V |Ta=25C
For liquid crystal _ g
drive Voo — Vo 0 28.0 V | Ta=25C
(2) Environmental requirements
Thl. 6-3
Storage Operating
item L. . L ] Note
Mini- Maxi- Mini- Maxi-
mum mum mum mum
Tempera- | _o5ec | 460°C | 0G| +45°C
ture
Free of
- moisture
Humidity NOTE(1) NOTE(1) condensa-
ticn
NOTE{1): Tas=40°C... 95%RH, max.
Tas40°C . Absolite-humidity-must-e-599%RH with

Ta=43°C.
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6-4. Electrical characteristics ;- "~ - = .- = T
(1) - . - o . - PR R - o ' o I . . R
‘ Tol.e-4 .. o ‘
e o Tas 25’0 Voo = 5V+5%
_ lth .| Symbol |- condiion | Minimum | Maxlmum Urut | Note
For logic circuit supply voltage S Vop—-V¥ss | | i 475 . 540! 525 ¥
For I;qujn:I crysta[ drive circuit supply voli;-_ Vo —Ves |- , 4y TBD B Y
age
Liouid Grystl dive voltage - Vop-Vo | . (NOTE) o 1805 | 2R | 287 | Wi
o 7 3 High level 0.8Vop - VoD v
Input voltage : - VN —
5 B - | Lowlevel 0 - 02Vpp | _ V
o B T High level - - ] 25 | A
‘Inpit leak current " : S U e T S Syt e ST s o s
U | Low level o = I N IV B 17
Forloglc.:c" i'mtsupply current S '; | Vob=5V, Voo-VosF=75Hz 212V | L | 25 ] 35 | ma
== ~—————————— High frequency pattern ‘
For Bquid.¢rystal cireult supply current . | e -~ - - 15 25 mA
Power consumpilon ' ‘ - Pd : - . 600 900 mw

NOTE: The view angle ‘(‘9) of a maximum contrast may be obtained by changing the liquid crystal drive vo'!ta'ge" (Vﬁn——'Vo)
Maximum and minimum limits of the rating show the maximum and minimum voltages at the operating temperature range (©°C—45" C}
"Standard" shows the nominal voltage

(2) Input capacity (3) Interfacing signals
C o apies [1] Connector 1 {IL-Y-15P-S15L2-EF) -
Signal name Input cépa_lcity Pin No.x | Symbol Function " Active signal level
S 40pF TYP 1 S Scan start "H"
CP1 250pF TYP 2 CP1 | Input data latch _ H=L
CPz 200pF TYP 3 CP2 | Data input lock . H—L

UDG-~UD3 ' 200pF TYP . BLo | Backlight contral { Gonnected with the

LD O-LD3 200pF TYP o pin-2 of connector 2
s | o [
6 Vsg | Ground potential | -
1| v e |-
8 DUO I(:l)jgsﬁyhtgg)a H(CN), L(OFF)
9 DU " : "
10 | Du2 "
1 | pus o o
12 LDO El)ci,sv[.:‘la?yhgiaf.;ta H({ON), L{OFF}
13 LD1 ! "
14 LD2 " "
15 LD3 " "

Thl. -6




[2] Connector 2 (IL-Y-5P-515L.2-EF)

Pin No.” | Symbal Funclion Active signal level
1 RV Logic reverse con- | Open or shorted
trol signal with VDD
2 BLoff Backlight control Connected with the
pin-4 of connector 1
3 Voo | +8Y Must be connected
. - with the contrast
i Vo Liquid crystal drive— | cafibration circuit.— -
voltage
Liquid erystal supp-
5 Vee ly voltage {~)
Thl. -7

6-5. Driving method

1) Circuit configuration
Fig.6-2 shows the block diagram of the circuit configuration.

2) Display configuration
To obtain high contrast display by decreasing the duty, the area of

640 x 480 dois display is divided inte two sectors, each sector (640 x
240 dots) is driven by 1/240 duty.

3) Input data and control signals

The LCD driver is 80-bit LS! that censists of latch circuit and LCD
drive circuit.

A 4-hit parallel data is supplied fo one line (640 dots) of both display
sectors at a time, starting from the upper left corner of the display, via
the shift register with the clock pulse CP2.

Upon receiving one line input data (640 dots), 640 signals are latched
as parallel data at a high to low fransition of the latch signal CP1 to
supply dot drive signals corresponding to 640 electrodes of the LCD
panel.

Since the scan start signal S sent 10 the scan signal drive circuit has
been transferred 1o the first line of the scan electrode, the contents of
the data signals are displayed on the first fine of the display screen by
a combination of the LCD scan electrode and the voltage added to
signal electtode.

While the first line display data are being displayed, the second line
data are received. Upon transferring the 840 dots data and |atched at
a high to low transition of CP1, the second line data are now dis-
played.

When data transfer is repeated down to the 240th ling in this manner
using the multiplex mode from the upper to lower lines, a single cycle
of a full data display (1 frame) is completed, then again starts io
accept the data from the first line. The scan start signal S is a
herizental electrode drive signals.

To avoid display flicker for this model, the operation with the frequen-
cy shown in the iable next is recommended.

If a DC voltage was added to the LCD panel, a chemical reaction
takes place in the liquid erystal of the LCD panel which may result in
LCD fatigue. The driving waveform must be reversed in a cerain
cycle to avoid the generation of such a DC valtage. This is performed

by the asyne M signal circuit which converts the driving waveform into

PC-6220
Source frequency 50 60 50/60
Operating frequency 5041 60+1 7244
(Unit: Hz)

On account of the characteristics of the CMOS driver LS|, the power
consumption of the unit increases preportionate to the increase of the
CP2 clock frequency. Therefore, to decrease the CP2 clock data
transfer speed, the driver LS| incorporates the system to 4 bits trans-
fer parallel data through 4 shift registers. Use of this LS! abates the
power consumption of the unit.

For this circull configuration, a 4-bit display data are supplied from

data input lines of UD0O~3 for the upper half and DLO~3 for the lower
half.

Aside from this, a data input bus line system is adopted for less
power consumption. With this system, data inputs from LS| function
only when appropriate data are sent.

The following shows the a full screen signal electrode data inpuis and
the driver LS| chip select functions.

First, when the driver LS| at the left is selected to send 80-dot data
(20CP2), the right side driver close to It is selected. This action con-
finues until the data have been sent 1o the driver LSI at the right. This
process takes place at the same time with the signal electrode drive
LS! for both screen sectors.

In this manner, data for both screen sectors are supplied through the
4-bit bus line one at a time.

Because this graphic display unit does not have the internal refresh
RAM, itis necessary to supply the data and its timing pulse.
Horizontal

Verlical t
idot+| 11 1.
2dol 2 =1
dot 301

Tdot 2dot 3dot 40dot
— L L )

240 » 840
241 +540

24ndot
241dot

1
]
v
'
'

; :
.......................................................

480dat

NOTE: "1* represent the first vertical dot and 2" the
second herizontal dot.

Fig. 6-5 Dot chart of Display Area

AC signal M. ‘
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'CHAPTER 7. POWER! SUPPLY UNIT

1

7 1 Technlcal characterlsucs
1}Inputs
1) AC adapior input
Rated voltage: 15.3V:

2-2) 5V, VCCcircuit - = 27227 1 Lo o
Fig.7:2 showsihesv VCT cirgut. LT

B~18. 5VDC supphed from the AC adaptor or the baﬁery is dropped to
5Vin TR4 o supply the redulated 5V The transistor TR4 is switched
at 110KHz using thé control signal ffém’ [C1 of the control PWB io
convert the DC Input into high frequency square waveform then rec-
tified and smoothed by D2, L2;4and C10.

To regulate the outpu’( voitage, a-fluctuation in the supply line is
detected: and divided by means of the resistors. BT, A2, and VR1
within the eénirol PWE which is then sent to the comparator input in

V!txklng_vgliage_range_LtLatlm‘lﬁﬁV
||) Battery rnput '
Rated voltage: 8.6v

TG whisre tie ONWIdhA 6F TR 8 controlled by the drive signal that
error amplified by the error amp within 1C1.

On and off of Ve Is confrolled by CPU (IC5).

Workmg voltage range -8.0~12.8V —
‘ - 8y
2) 0utputs D e SO P EEQ: 54
i) Output T o
L0 I I R AT X1 r —l ||
‘ame TN | BV Ve | BV VBT (-24VVLCDY | VBT | L A = i SRR
e B S e  mm — — Wwoa [y =) w E g
A w2 . 2eksg3 §§ 55 32 .22
Rated load 2.12A 0.1A [0.022A 27W "
— S — Fig. 7-2
Xx1: VBT is an input voltage through circuit.
*2: VBulis battery backed up.
if Vec is net, the load current is 0.01A.
if) Recharge output w
There are two modes of recharge; qurck recharge and frickle [ g 'é %
recharge, which gets in action when the power lS off to the personal wow Qg 35898 2z =229
computer. >>>> OEO0 ha b =5
{ B Y7 Y8y 4 V1ays \{'13 3 vz Y12 5 Yw}-
Mode Quick recharge Trickle recharge ‘
cs
. H
Charge current 0.78A 0.045A T N i
Charge time 2 Hr Gontinuous < lem e ' Ta Q
8 T ct‘;:l:I i
A25 - "R24 g5
- . - £ . VYA ———
7-2. Operational description o =3 “TRI
- o o t 1 |5
This DC/DC converter consists of two boards; one of which is the _J - et 4 ,_§
control PWB and the other is power supply PWE. ¢ |5
*CaA
. Efgdt | L
2-1) Input filter : 3 HEes| g g_l'_ :
Fig.7-1 shows the input filter. - [ v *R31
It is & high pass type filter ihat consists of GL1, CL2, and C2. Noise ‘_: s at r
an the input line, radio interference from within the converter, and e
conduction neise are suppressed in this circuitry. .
"L Fig. 7-3.

=T
Nidgie

T

Fig. 7-1




2-3) 5V, VBu1 circuit
Fig.7-4 shows the 5V, VBu1 circuit.

For VBu1, the VCC output and the 3-pin regular IC3 outputs are
CR-ed by the diode using DS1. If VCC was present, the VCC voltage
is sent out straight. if not, output is obtained from 1C3.

It has relationship of IC3 output < Vee.

—
F3 L3 CN3
o5 1 1A
v VGG
ca L, 2 2
e _ i N _ veo
hr:J 1{( @ |+ ™ tm [ —~ ol L M e tL VLD
] gwEq 2 R FI . -
T= L =) G
| 5 A
| . | VED
:j. § 7 L) ©
b
p—l— B 7 o BGND
G, 1C4 H
=
e 1 8 |yeo
+ g F : 22| VBUI
L e 2 28| vacF
Sl I ‘R34 ] |
N“_T 5 58 {vep
R7 5 5| cp
[TP1 7 b
B-GND
T t I S I B B LI B ! ™ FWNLT" !
Fig. 7-4

2-4) —24V, VLCD circuit

Fig.7-5 shows the —24V, VLCD cirouit.

Current flowing in the ON period of TR4 of the Vce circuits charged in
the primary circuit coil and released from the secondary circuit coil
during the off peried, 1o supply energy to the load.

A square waveform generated in the secondary side coil |2 is rec-
tified and smoothed by D3 and CG22 to obtain the DC current of about
40V. This then dropped to —24V by th 3-pin regulator IC4 to be used
as the LCD power supply.

PC-6220
IC5 is a 4-bit microcomputer that not only controls battery recharge
but handles signal transfer with the main unit

iy When AC input is added o the AC adaptor, the current is kept
suppiied to the battery via R9.

LR T | LR LT T L L h e aeeeamemeeeeceearaaan N
—‘ 125V H
?3’ L3 P10t} CNa
‘L2 7~y 'DSt 1 . lvee
7 TR IC3 Lem [ | fe 2a
| O Lo vee
Lol Ll e gl 2t o L ; <o
o |t Sm B o e
z ‘8 PI 5 b O O 4 47 a
l l 5 5A
VBD
- - 5 GA
SZS [N :l S 7 7A ®
R 5 S B-GND
nw o ] L
T =] § | Col1e4 T I /
l C_>| 1 T
Fig. 7-5
2-5) VBT circuit

Fig.7-5 shows the VBT circuit.

VBT is an input through circuit from which derived the voltage same
as the DC input. F1 is a short circuit protect fuse.

2-6) Recharge circuit

‘There are two types of the recharge circuits; the quick recharge circuit
that operates when the switch S1 is off and the trickle recharge circuit
which the current flows at all fimes during the fime the AC adaptor is

used.
i) Quick recharge circuit

With the IC1 drive signal within the power supply PWB is switched at
about 50KHz using TR1 which is then rectified and smocthed by D4,
L1, and C3 to recharge the battery.

Recharge of the battery is entirely controlled by 1C5 within the control
PWB.
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7-3. Troubleshooting

3-1)

The personal computer does not run when the power
is turned on.

—
PC6220

NO
[Check CN1,CH2, CN3, and CN4 if properly connected. I———)' Firmly fasten a loose connecior.

= o

Check the VBT cutput is on.
When the power is supplied through the adaptor: 15V.
When the power is supplied through the batiery; 9.6V,

NO

YE3

Check the waveforms of VDS and VGS within the
power supply PWB. Check if a waveform is identical
with that shown in the waveform figure.

Check the adaptor and battery voltages. If satisfactory,
check

DS1 of the power supply PWB. Or, replace it with a
new one.

NO

Check the pin-1 of IG5 within the control PWB if the
waveform in the figure can be seen.

Cneck for an open L3 line.
Check for an open line in the wiring harness between
P101, P104 and CN8,

NO

Check the pin-1 of IC4 within the control PWB if
SV~14VDC is added.

Check R11, D5, TR3, and TRE of the power supply
PWB. Or, replace it with 2 new one.

YES
*—{ Replace IC1 of the control PWB, J

NO

Check TR1, TR2, TR3, and TR4 of the contro! PWB.

Coes not operate.

Replace |C5 {CPU) with a new cne.

-4 -
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3-2)

The —24V LCD circuit falls to producea output.

Check the voltage in 22 within the control PWB if
40VDC is produced. e

R 5;:- D NQ

Check the waveform of L2 if it is as shown in the
waveform * figrg. © - 0 T 0 o T

NO

Replace L2 with a new one.

3-3)

VBu1 circuit does not produce output.

Check the voltage of C9 within the cantrol PWB if
5V is produced.

YES

[ Check DS1 or replace it with a new one.

3-4)

' | VBT circuit fails to produce outpui.

| Replace F1 with a new one.

4)‘ Replace (G4 of the coritrol PWE with a new ane.

{ Gheck D3, D5, and R, o, replace it with & new ane,

NO
_>{ Check IC3 and TR11. Or, replace it with a new ona.
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3-5)

L The batiery cannot be recharged.

|

Cheack the battery itself using the voltmeter to see if
the battery voltage is GV in the DCV range.

PC-6220

———-t Repiace the battery with a fresh ane.
YES

NO

Check the battery connector is firmly connected.

YES

L

Check the waveform on fest pin TP1,

Replace IC5 with a2 new one.

GOCD

Check the waveform on TR1.

-)——L Replace TR1 and IC1 with new ones.
NG
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CHAPTER 8. KEYBOARD
(CE-621NK)

8-1. Input/output data

1) Start/stop, half-duplex transfer mode for the
clock and data lines.

--2) Fransfer-format—— -

o
Data- | S [b0]u1 b2 03 64]55 b6 [67] P |

0

]

Parity bit

| ——
Start bit Dat bit

Stop bit -
Qdd parily is used. .

o Fig. 8-1

3) Transmit rate

For both send and recsive, it depends on the clock signal sent from
the keyboard which will be 14300bps.

4) Output

The output (data, clock) is directly connected with the 80C52 control-
ler,

8-2. Data send/receﬁre control -

Prior to-s’énding and receiviné of d_ata"én the keyboard, the clock and
data lines are.checked of their conditions.

Clock Data
1 1 Keyboard data ready to send
1 0 Keyboard data receive request
0 Qori Send/receive disabled
0...Low 1 ... High

NQTE:. After completion of the keyboard data "1" is sent onto the
clock and data signal lines.

1) Keyboard data output (KB—Host)

If there is data in the keyhoard internal buffer with a high state of
clock and data; these signals are driven in the timing shown separate-
ly to-sénd the data. In case the clock s:gnal is at a low (0} with "{"
sent on the ‘clock line, that is, the clock (0) is send by ihe host, the
clock.and data signals_are flxed to “1. "and the data output is inter-
rupted .

2) Keyboard input (Host—;KB)

If clock is at a high (1) and the data low (0), the host assumes that
data is going to be sent to the keyboard and the clock signal'is driven
in the timing separately shown and data are recelved in synchremza—
fion with it. . :

lf a parity or: frammg error is- invalved, the RESEND command is
Issued from the keyboard and becomes ready for an input &agiir.

Y

- Example: MAKE code = 20 hex produces BREAK code = AD) hex
" Set 2, Set 3 mode '

Make code ... Velue in the code table ...... 1 byte
1st Break code ......FOhex
| 2nd Break code ...... Value in the code table ...... 2 byte

8-3. Key code

A key code is sent to the FIFO buffer In the keyboard and the con-
tents of FIFQ are sent when It bacomes i'eady to-'send after hand-
shake. The SET 2 mode is estabhshed dfter the power was turmed on.
The key code can be selected by the SELECT SCAN- command {FO,
00~03) and it is possible to seleét SET 1, SET 2, and SET3 for the
output code. Except for special code keys showniin a separats listing,
it produces a "MAKE" code and a "BREAK" code

Set 1 mode
| Make code....... Value in the code table...... 1 byte
Break code ...... Value in the code 1able+80hexm..;..._:1 bite

Example: MAKE code = 20 hex produced BREAK code = FO, 20 hex

NOTE: If a key code that needs to be sent is occurred when the
FIFO buffer is fully occupied, the OVERRUN code ig
provided after waiting until a vacancy is obtained in the buff-
er, then the key code is set. In this event, either

MAKE/BREAK code may not be lacking.

8-4. Repeat operation

When the same key is kept depressed, it produces the key code
repeatedly sent to the FIFO buffer. The fellowing is established for the
repeaied key.

If the same key was kept depressed, that particular key code is
repeated 1o issue and stored in the FIFO buffer, All keyboard keys are
subject to this in'the SET 1 and SET 2 mades, except for the SET 3
mode where the following keys are effective for repeat.

Released
Key "A" 1 Pressed cﬁ
. \ " Released i

Key "B / Pressed

Store in the: 1NN “—

outpui buffer
TDelay |TRep|T Bep|{TRep T Dalay Tﬁap_ TRep|TRep . T

S A — 4" A" Break code
"A" Make code "B" Make code
"B" Break code
Fig. 8-2

Repeat takes place in the following sequence.
1. Wait for depression of a repeatl (TYPEMATIC) key.

2. When a TYPEMATIC key is pressed, the MAKE code of that key is
stored in the output buffer.

. Step 2 s repeated until the MAKE code is accepted to the output
buffer.

"The key by which the MAKE code is produced is temporarily
stored in the latest output buffer.

0=



5. It waits for the time TDelay that programmed by the SET
TYPEMATIC RATE/DELAY command. If a new key depression
was magde in this period, it returns to Step 2. If the key that stored
the key code latest in the output buffer is released, it retumns 1o
Step 1 after storing the BREAK code of that key in the outpul
buffer. If the other key than that stored the MAKE code latest in
the output buffer is released, the BREAK code of that key is stored
in the output buffer.

6. If the key that stored the MAKE code latest in the output buffer
without a new key deprassion, the MAKE code that temporarily
stored is sent 1o the output buffer,

7. It waits for the repeating time TRep that programmed by the SET-

TYPEMATIC RATE/DELAY command. If a new key is pushed in
this peried, it returns to Step 2. If the key that stored the MAKE
code latest in the output buffer, the BREAK code of that key is
stored in the output buffer and returns to Step 1. If a key other
than stored the MAKE code latest in the output buffer is released,
the BREAK code of that key is stored in the output buffer.

8. If the key that stored the MAKE code latest in the output buffer is
released without a new key depression, it returns to Step 6.

8-5. Fn key

QOperational description

The Fn key (key No.128) is the key employed to emulale the 24 key
which was removed from the |[BM AT 101/102 keyboard in regard to
the US, GE, and UK keyboard. It is alse used v generate the key
code that expanded from the original 101102 keyboard.

Key code shown next will be issued when the following key is pressed
while depressing the Fn key or the Fn key is pressed while the
following key is depressed.

Key combination Emulation key

{US keyhoard) (AT101/102 keyboard key No.)

+ (Key No. 8) || 7(Ten key for Number} { 1)
+ { 9) |[B(Ten keyor ttumben)| ( 96)
ST o
+ ( 1) {100)
+ [in ( 14) |[Ins(Ten key for Gursor)| ( 99)
+ { 15) || Del(Ten keyfor Cursor) (104)
+ { 23)]|4(Ten kay for Numbr) { 92)
1 (2 (on
+ [o] { 25)|[6Ten key for Number) (102)
+[r] { 26) |[~(Ten key) (108)
+ { 37)||1(Ten key for Number) (93)
+ ( 40) {106)
+ ( 43) || Enter(Ten key) (108)
30 (=2 (9
+ ( 54) [ (Ten key for Number) {104)
+ { 55) || /(Ten key) { 95)
= N L (89
: ( 89 |[pagelpiousorien] (85)]
N ( 84) | [PageDowniCursarkey) | ( 86}
+ ( 89) ( 81)

—47-

PC-6220

Key combination Emulation key

{US keyboard) (AT101/102 keyhoard key No.)
+ @ {110) {| Biank5(Ten key for Cursar)] { 97}
+ (112} [[F11 {(122)
+ (113) (123)
+ {(114) || «(Ten key for Gursor} ( 92)
+ {115) || —(Ten key for Cursor) (102)
_, + oo (418} [ T(Ten key for Cursor) { 96)
+ (117 ‘.L(Ten key for Cursor) ( 98)
+ (118) |PageUp(Ten keyfor(:ursor)—i (101}
+ PageDown(Ten key for
(119) Cursor) (103}
+ (120} || Home(Ten key for Cursor) ( 91}
+ (121} ! End(Ten keytor Gursor) ( 93
= (79 (59
+ ( 78) ||Seroll Lock (125)
+ [SysReq (124) (124)
oo (27) e
+ (126) | Steep! (NEW)
8-6. Typing timing
1) Normal typing timing
T is)
Released [*— " o
Key "A" -/ 1 | Pressed | —
Key "B" ———-J———- ’—L———
! ; !
Bl |
Ouiput buffer set [ | | |
N
.l - HE— b :
o L AL L ]
TS ! T8 TS P TS |
e e .~ .
Make Make Break Break
Fig. 8-3

Ts: 10~-20msec (NOTE)

But, if itis shorter than the time required to prevent chattering by TD,

the order of outputs "A" and "B" may be inverted depending on the

sequence of sampling.

NOTE: For this pericd is required o prevent chattering and is the
parameter that may vary according to keyboard mechanical
characteristics. The parameter shown above is the one when
the bounce convergence time.

Shown below is the expression to obtain Ts.
Min Ts = Maximum bounce convergence time
Max Ts = 2 x {maximum bounce convergence time)
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2) Power on tlmlng  with a | key depressmn or key
i ‘eode’dutput timing ,at RESET command-input -

thn power is turned on with & key depressed or the key code of the
rkerpushed after'sending the” BAT completion codeg (AAH) is: sent
after he RESET cormmand hag been* processed

8-9 Multlple key depressmn mcludl ”g the
emulatlon key

(1) ln case a normal key is pressed whtle the emulatlon key is belng
pressed and that the: normal key is, released first. .,

Relessed B S T

’ - " Released

H A . Fnkeyur .. S . . .

[ ; - . | . "

o | NUM Lochay At . Pressed i I_

s i ON HS'ﬁased [P

= . - i Emu]’etmn
key
HRR ’ Normal key ..
et e T ———— — : -
Ucommand  {FF Hex). b 0T BAT Completion
: .. ISR _ - o ———— : b Buffer.sgt.. "%
P : . e S . Code (AA Hex) . Keycode " * R
L HB=SRHOST. 0 D .
‘Oufputcommand. ", . .. HJ.U 1 "lm—
" 1. 50ms,; max. ™ . : i -
- c o . Emuigtion keyi = 13- > Normal ksy Norrnal key Emulzslunkey
o - o Emulation MAKE MAKE cade EIHEAK cude Emulation BREAE
A cudé R R  gode
SRE IS B EH R B
Fig. 8-5

10 key rellover. Adoptlon of the N-rollover chip would not generate the
‘ overrun osde caused y;mu!hple Rey depressnon ) ‘

{2) When the normal key is pressed while the emulation key is being
pressed and that the emulation s released first. :

Pglessed
R . Prsg a
v i
‘takes place. The response 3|gnal 1o the host should beé returned | Refeased ‘ _
within 20msec; except for the respense to the RESET command. If Eemy”a""" , Pressad |
there is no such a command, the RESEND command is returned to . fiolased
the host, Normel koy | Predsid I
BT Buffer sat !
2) Output command (keyboard controller—host) ﬂ ” n ﬂ n ﬂﬂ [l l /
The keyboard controller sends the command ctde 1o the host except - T T
the key scan cods. Emulahnn kay Normal key  Emulation hsy ' - Normal key
L Emulation MAKE MAKE code Emulation BREAK BREAK cade
3) Newly employed command codes Gode 7 code
DISABLE SLP COMMANT evvuvrrreasvrisnassrssssisssennens B2 HEX " Fig.86
ENABLE SLP cominand..... - E4 DX i . . L L
RESET SLP command ... EG hex (3) When the normal key is released while the emulation key is being
SET SLP command ................................................. E1 hex - depressed and that the Fn key, smulation key, and normal key are
- released in this order
. - i Released
8-8. N-key rollover Fokey or :
kay Pressed J

NUM:LOCK key — -
The keyboard controller itself does the N-key rollover. A resistance Emuiatio Released o
method matrix is used:for the key malrix, and the return data is sent o e . Pressed |
to the controller via the rollover chip (VHI3JD2CATA-1) made by Alps. . = —
Because of this, a complete N:key rollover may not be attained owing Normal kay L Pfssed I
to the limit to the key numbers, it has been so made; as {o secure the Bulfer set

_ﬂ Hﬂﬂ ﬂﬂﬂﬂﬁﬂ Iﬁ

Emulation key ! Nurrrlal ksy MAKE code Normal key
TN Ernulauon MAKE =| -] - | BREAK doda
! oude izt o JEMUlEtion key ; H IO
oy Pty troeer B ia e _ . ’ _ Emuiation BREAK
. ' code’ .
- Emulgtion key | - Emulation kéy
v ' Mormal uperation  Mermal operetion
MARK coda BREAK code
Fig. 8-7
v ’ L i 1 : .
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(4) When the normal key is pressed while the emulation key is being
pressed and that the Fn key, normal key, and emulation key are
released in this order.

Relaased
Fn kay or J
Pressed
NUM LOCK ke
Y Relaased
Emulation Pressed I
key Reloasad
Normal kay t Pressed I
Qe i T A1
|
Emulatmn ey Nermal kay MAKE code urmEI hey
Emulation MAKE Emmulation key BREAK cods
oodle Emulation BREAK
code
Ermulation kay Emulation key
Naormal operadlon  Normal operation
MARK code BREAK code
Fig. 8-8

{5) When the normal key is pressed with the shift key while the
emulation key Is being pressed and that the normal key, shift key,
and emulation key are released in this order.

Released

Fn key or Pressed r_
NUM LOCK key

Released
Emulation Pressed
key Released
Shift key Pressed

Released

Normal key l Pressed
Butfer set

I 10 0iong g @
1 — t

Emulation hey Normal key MAKE cade Shift key
Emulation MAKE BREAK code
cade Narmal key
Shift kay BREAKSODR o etion key
MAKE code Emulation BREAK
coda

Fig. 8-9

(8) When the normal key is pressed with the shift key while the
emulation key is being pressed and that the emulation key, normal
key, shift key, and Fn key are released in this order.

Released

ot LSk n
d Released
Emulation Pressed
key Released
Shitt key Pressad
Released
Noérmal key Pressed l
Bulfer set H a_l

vl g

t b

I
PC-6220

(7) When the normal key is pressed with the shift key while the
emulation key is being pressed and that the normal key, emulation
key, and shift key are released in this order.

Releassd

Fn kay or
NUM LOCK kay Released

Pressed l—-

Emulation

K Pressed

¥ HReleased

Shift key Prossad i—
Rel d

Normal key— —— - T

_l Pressad!
| 18 B P
b f

Buffer set

[ ]
4

Emutation key Shift key Normal key Shift key
Emulation  MAXE code  MAKE coda BREAK code
Normal case Normal key
MAKE code BREAK code Emulation key

Emulation

Notmal case

BREAK code

Fig. 8-11

Emulation key Shift key Normal key MAKE code Shift key
Emulation MAKE cade BREAK code
Nomnal case Normal key
MAKE code “Emutationkey——BREAK toUy

Emulation

Normal case

SREAK code

Fig. 8-10
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8-10. Resistor membrane method "

PR

(1) Configuration
The resistor membrane N-key rollover circuit consists of:

@ a membrane switch that has the resistor matrix {printed),

@ scan circuit that convert the unselegied row to gr"c'au'nd‘ level, and, -

@ comparator that recognizes the recaive signal igvel.

Resistor membrane

. L B8 e Comparator
T B Recgi\£i>—

’ ' " |signal”

] \a' Vret 0.6V .

-

Fig:2 Resistor membraine N-key configuration

{2) Operation
Scan pulse SP
VIN _t_L Receive signal
; | I N AS1
RIA AIB TR )
2 NN T oL
Hz.?"-:\ m?\ :
zA\ - Equivalent
Theoretical ' A B cireuit
drawing

Fig.3 Theorefical drawing

(2)-1 Removal of phantom key by line separation

Each key switch constitutes a serial matrix resistors RA1~R2B.

Using those resistors, the not selected by the scan pulse is set to
ground level.

This way, line is isolated in terms of circuits (see Fig.3 Equivalent
circuit).

8o, there would be no phantom key generated caused by line to
line interference as seen in the conventional configuration.

(2)-2 Receive signal level recognition

With this method, there would be no generation of phantom key
caused by line to line interference.

But, if there was a rollover operation in the same line of the mairix,
the scan pulse peak value VIN is divided by the matrix resistors
R1A and R1B to decrease the receive level.

So, the comparator KM1 (KM2) is used to recognize the level.

So, if assumed that occurrence of comparator threshold value Vrei
as many as the maximum rows of the mairix rows, the N-key
rollover ean be attained by setting it 10 the minimum receive level,

L " SEan-cireuit; I U OO M
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CHAPTER 9. EXPLANATION OF LSI SIGNAL
9-1. 80C287 80-Bit HMOS NUMERIC PROCESSOR EXTENSION (80C287)
B High Performance 80-Bit Internal Architecture W 8x80-Bit Individually Addressable, Numeric Register Stack
B Implements Proposed IEEE Floating Point Standard 754 B Protected Mode Operation Completely Conforms to the IAPX
W Expands iAPX 286/10 Datatypes to Include 32-, 64-, 80-Bit 286 Memory Management and Protection Mechanisms
Fioating Polint, 32-, 64-Bit Integers and 18-Digit BCD M Directly Extends JAPX 286/10 Instruction Set to
Operands Trigonometric, Logarithmic, Exponential and Arithmetic In-

. structions for All Datatypes
H Compatible with 80386 CPU
B Avallable in EXPRESS—Standard Temperature Range

B Available in 40 pin-Cerdip package (see Packaging Spec:
Order #231369)

The Intei® BOG287 is a high performance numerics processor extension that extends the iAPX 286/10 architecture with floating point, extended
integer and BCD data types. The iAPX 186/20 compuiing system (802C86 with 802C87) fully conforms to the proposed |EEE Floating Point
Standard. Using a numerics oriented architecture, the 800287 adds over fifty mnemonics fo the IAPX 286/20 instruction set, making the IAPX
286/20 a complete solution for high performance numeric processing. The 80287 is implemented in N-channel, depletion load, silicon gate
technolegy (HMOS) and packaged in a 40-pin cerdip package. The 1APX 286/20 is object code compatible with the iAPX 86/20 and iAPX 88/20,

" H Object Code Compatible with 8087~~~
Built-In Exception Handling
W Operates in Both Real and Protected Mode |APX 286 Systems

BUS INTERFACE UNIT NUMERIKS EXECUTION UNIT \_J
4 + we [t 40
WXPONNENT FRACTION
BUS BUS we []2 as | [ cku
ne [ e sa | _Jne
EXPONENT | o PROGAAMMABLE, ne. [+ 37 NG
CONTROL WORD onOLe [ o [ N
STATUS WORD 3¢ || PERCR
PRGLLAGN o [Cs 35 | | RESET
, N T o []7 as [ | wPEr
W INSTRUCTI MICROCODE
NEWWSTRUGTION | MicRoGOD pl ARmMETC piz [ |s aa [_] wese
DATA UNIT DULE vec[ | a2 | Jew
DATA e o UFFER vss [ 10 o [ ] oMo
eewal OPERANDS | 80287
¢ aurte  [& e [ [ Jvss
3 < TEMPORARY
I = mecisTeRs oo [ | 12 20 [ omoo
! i NG [ {12 25 | JRPWR
7 oo [ 14 BN
:: s |15 25 || EAVIOR
[=]
£ a @) or e 25 | | musy
! : EGISTER STACK— e [ |17 2 [ e
STATUS e b @ s [ |8 23 [0
ADDRESS s T :;; pe [ 12 22 [ o1
-“— BOEMS A 21y loz
NOTE:
NC PINS MUST NOT BE CONNECTED.
Fig. 9-1. 80C287 block diagram Fig. 9-2. 80G287 pin configuration
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Table 9-1..80C287 piri deésérigtiony " .~ 7 T LA ey vl
Symbol Type Name and Functron B
c IClock lnput this clock provndes the basic timing for :nternal 800287 operat]ons Specral
CLK | .| MOS level mputs are required. The 82284 or 8284A CLK outputs are compatlble to, th:s
' . ‘input.
e o [ Clock Mode signal: indicates whether CLK input is to be dividad by 3 or ised directly, A™
CKM v . "\ HIGH Inptit will cause CLK o be used directly. this input may be connacted to Vac oF Vas
R o | as appropnate this input must be eitfier HIGH or LOW 20 GLK cycles befdré FtESET goes
O | LOW.. -
— ' ::a'ystem "Resat: causes the BUC2E7 10 immediately terminate its present acivity and- eﬁt‘e_r ‘
RESET I -a dormant'state. RESET is required to be HIGH for more than 480287 GLK cycles.-For .
B AN - | Proper initialization the HIGH-low transition must occur no soonerthan 50 us: after Vcc and
o o | CLK meet their D.C. and A. c: specifications. :
. S . | Data: 16-bit bidirectional data bus. Inputs to these pins may be applied asynchronous to
D15-Do e :
T T :th980287 clock. , e
BUSY ! ) - Busy status: asserted by the 80287 to lndlcate that lt is currently executlng a command
R co Error status: reflects the ES blt of the status word Thts stgnal mdlcates that an unmasked
ERROR , 0
: T erar condiion exists. -~ - N
Processar Extension Data Channel operand transfer request a HIGH on this outpuf lnd[—
PEREQ o cates that the 800287 is ready to iransfer data. PEREQ will be disabled upon assertion of
PEACK or upon actual data transfer, whichever occurs ftrst if no more transfers are re-
quired. |
Processor Extension Data Channel operand transfer ACKnowladge: acknowledges that
PEACK | the request signal (PEREQ) has been recognized. Will cause the request (PEREQ) to be
withdrawn in case there are no more transfers required. PEACK may be asynchronous to
the 80287 clack.
NPRD | MNumeric Processor Read: Enables transfer of data from the 80287. This input may be
asynchronous to The 800287 clock. )
NPWR I Numetric Processor Write: Enables transfer of data to the 800287 Thls mput may be
asynchronous to the 80C287 clock
Numeric Processor Selects: indicate the CPU is pen‘ormlng an ESCAPE instruction, Con-
: currant assertion of these signals (i.e., NPST is LOW and NPS2 is HIGH) enables the
NP51, NPS2 I 80C287 to perform floating peint irstructions. No data transfers involving the 80C287 will
ocour unless the device is selected via these lines. these inputs may be asynchronous to
the 80C287 clock.
Command lines: these, along with select inputs, aillow the CPU to direct the operation of
CMD1, CMDO I the 80C287.
These inputs may be asynchronous to the 80C287 clock,
- o AT/AX compatibility
9-2. 5C9889 80C286 interface
Clock conirol
9'2'1 Gel'lel'a| Ready control
This LS! incorporates two 82C59A Interrupt controllers, 82C54 timer, Reset control
82C50 UART, and CMOS RAM, with a random gate to control the Command generator
system operation and pseudo-SRAM control based on the AT/AX Data control
architecture. Hold controt
80C287 interface
Features

o AT/AX compatible machine system controller

o Internat peripheral coniroller
82C59A interrupt controller
82C54 timer
82C50 UART

° [nternat 2KB CMOS RAM

X2
%1
x1

Interrupt control by the 82C59A (internal = 3, external = 14)
System timer, refresh request, and speaker tone generation by
82054

RS8-232C Interface by 82C50

Maodem control

RTC interface

Including 2KB CMOS RAM

Pseudo-SRAM control (conventional memaory, extended memory,
EMS memory)

Fort-B controt

o Special functions
Sleep function
Power save function
Resume function {not used for the PC-6220)
Interface power off

o 184-pin QFP

g
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9-2-3. Signal description

Signal narme INJOUT Function
CLK14M IN ?l: 3.31 818MHz clock input used for the CPU clock and alse used for the timer clock after dividing it fo
CLK24M IN A 23.9616MHz clock input used for the CPU clock and also used for the 82C50A UART clock after divid-
ing it to 1413.
SYSCLK QUT 110 slot strobe signal. A1/2 CLK1 4M or 1/4 CLK24M is deliverad.
PRCLK ourt CPU ¢lock. A CLK14M or CLK24M input or 1/2 CLK24M is dellvered with the clock selection.
51-0 IN Bus cyclé status signal input from the CPU.
Mio QuT Mamary and. /O select from.the CRU.——
ALE out Strobe to externally [atch the CPU output address
MEMR INOUT Memory read signal! During the memory readcycle and refresh cycle, a low state of strobe signal is is-
) _sued, except when reading the memory signal on the local bus.
MEMW INOUT ‘Memary write signal: Except for the memory write of the local bus, alow state of sirobe signal is issued
: during the memory write cycle.
IOR INOUT I/0 read signal. A low state of strobe is issued dur:ng the /O read cycle.
1OW INFQUT /0 write signal. A low state of strobe is issued during the /O write ¢ycle.
LMSEL ouT Indicates accessing of address below 1MB whnch is used to generate SMEMRB or SMEMW in the exter-
‘ nal circuit. o |
EALE ouT Address latch signaluused by the expansio_n unit employed to emulate a 6MHz bus cycle.
PWRGOOD IN Input from the power supply unit to indicate that the supply voltage i$ normal.
RESCPU ouT Reset signal issued when returning from the protect mode to the raal mode, or when exiting from the
shut down cycle. Connected only to the CPU.
BRESET ouT System reset'signal.
READY ouT ' Signal'used fo inform the CPU the end of the cycle currently executed.
Sighal used to request the system to terminate the bus cycle currently executed by the device on the
ows IN 1/0 slot.
IOCHRDY IN :iogtrjal used 16 request the system to extend the bus cycle currently executed by the device on the /O
HOLD ouT Signal used to request the CPU to hand down the bus.
HLDA IN Acknowledge to the GPU for its hold request.
HREQ IN Bus request signal from the DMAC.
HLDAK ouTt Acknowledge request to the DMAC.
AEN ouT (S;y[ﬁ:lal used to indicate that it is a DMA cycle not by the master. A high on this line indicate the DMA
e
MA21-14 QuUT Pseudo-SRAM high address. For MA21-19, the address from the CPU is internally latched for output.
PCSLO Pseudo-SRAM chip select. Four chip selects are used to access 16 bits of 2-bank pseudo-SRAM.
PCSHO ouT " Banko Banki
PCSL1 Low byte PCSLO PCSI1
PCSH1 High byte PCSHO PCSH1
PSOE ouT Pseudo-SRAM output enable signal.
PSWE ouT Pseudo-3SRAM write enable signal.
REFR ouT Pseudo-SRAM refresh signal.
CSBIOS ouT Display BiOS chip select signal.
NMI ouT Nor-maskablé interrupt signal fo the CPU.
IOCHCKN IN Signal used to inform an error in /O slot.
PCKN IN Parity check error signal.
INTR ouT Interrupt request signal to the GPU.
IRQ1 Interrupt request signal from an external device.
IRQ3-7
IRQBN IN
IRQg-12
IRQ14-15
LA23-0 INJOUT CPU side address signal.
SAQ-0 IN/OUT System side address sighal.
BHE INJOUT Data bus access signal, high side .
SBHE INOUT Laiched data bus access signal, high side.
D7-0 IN/QUT CPU side data bus, low side.
D15-8 INJOUT CPUfsystem side data bus, high side.
XD7-0 INOUT System side data bus, low side.

Table 9-2 {(a)
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Signal name INFOUT Function
RDI IN Receive data.
cll IN Calling tone detect signal.
CTsI IN Send enable signal.
DSRI IN Modem signal ready signal.
CDI IN Carrier detect signal.
sDl ouT Send data.
RTSI ouT Send request signal.
DTRI ouT Terminal ready signal.
SP OUT ™" | Bpeaker ione output signal. - : : -
RFRSHN INJOUT Refrash timing signal to external bus.
BCNT1 External buffer control signal.
BCNT2 ouT Enable Direction
BCNT3 Data bus, low side BCNT3 BCNT4
BCNT4 Data hus, high side BCNTH BCNT2
EXPND IN Connected with GND of the expansien unit when connected need to puli-up externally.
SELTM IN Signal used to inform selection of external gate array.
DACK2 IN Signal used to inform transfer on DIMA channel 2.
AS QuT Strobe signal for the RTC to latch address.
DS ouT Strobe output for RTC fo read.
RwW ouT Strobe output for RTC to write.
CSRTCN ouT RTC chip select signal. A low state of signal is issued fo select RTC.
VIFCNT ouT Printer and RS-232C interface 1C control signal.
VCCOFF ouT Shuts off the unwanted power supply during the resume.
LCDCNT ouT Controls the LCD power supply.
VMDCNT ouTt Confrol the modem power supply.
BLCNT ouT Control the backlight power supply.
RSMSW IN Resume switch status input.
ONRSM ouT Signal used to inform the resume state.
MANOFF IN Indicates the main power supply status.
SHUT IN Top cabinet close .alarrln signal. A high. state 9f si_gnal is an input normally by the extgrnal pullup resistor.
When the top cabinet is closed, the microswitch is closed to have a low level input signal.
BUSY ouT Signal used to indicate o the GPU that NDP is busy.
BUSYNDP IN Signal from the NDP to indicate the busy state.
ERRNDP IN Signal used to indicate occurrence of an error from NDP.
RSTNDP ouTt Signal used to injtialize NDP.
CSNDP ouT NDP select signal.
PWRDWN2-1 ouT Signal used to seject the VGA controller operafing mode.
CSMDMN ouT Internal modem select signal.
MINT IN interrupt request from the internal modem.
MORSTN ouT Internal modem reset signal.
MRI IN Rl signal from the internal modem.
MEMCS16 INFOUT Indicates that the currently accessed memory is a 16-bit device.
IOCS16 IN Indicates that the currently accessed /O is a 16-hit device.
MASTER iN Indicates that the bus control is requested by an external master,
DMACLK ouT DMAC closk which is 1/2 of SYSCLK.
CLKSM ouT Key controller clock. 1/3 of CLK24M is supplied in 50% duty.
ADS N.C. -Reserved. ADS signal input pin when the 80386SX is used. -
MA23-22 N.C. Reserved. Memory address high order 2 bits {corresponds to 4M RAM).
TEXT IN Test input. With a high state of this signal, the test mode is established.
VDD Power supply.
GND - GND

Table 9-2 (b}

—55—



_PC6220

§-2-4. Functlon of block i o
4 1. Clock control

In this clock controller, the systsm clock supplied to the CPU internal
direuits, and /O slot is derived from the clock input. Also, the input
clock to the 82C54/82C50 serial coniroller and the mlnute—increment
timer used by a special function is detived:

Two kinds of input clocks are supplied at all imes; 14.31818MHZ and

4.4. Command generator el e
The command s:gnal is created by FSCGIVIHQ ihe 286 CPU status

" signal.-Also, the s:gnal ALE s issued.

For a davice that reqmres the command recovery time in the Vo
¢ydle, the command delay is automatically inserted.

Shown next is the GPU cloeks for the command delay when access-
ing a devica.

[ ' '. B

23:9616MHz. 1.8432MHz (After dividing 23.9616MHz to 1/13) is sup-
plied-to the internal timer. The CPU.-cleck can be ¢hanged fo 3 kinds ) ~Command g dEIaY/ CPU °'°°ks
software-wise. The VO _address 022H and 023H are used for the Devica. _ | B990AMHz | oo |
—selection of the-CRU-clock--04H-is-written-to-the-port-022H; then the I h B I A ~7.15909MHz 38
daia are write fo the port 028H, When 023H s once accessed, 04H . Main memory, private mermory 0 0
feeds-to be written to 022H-again. See the table next for the bit Extends o T
definition of the port 023H. xterided memory, EMS memory a . 0
Gl ' BIOS ROM 0 o'
Bit Signal name Significance - * -'VRAM (8-51t) ' 0 .
0,1...| RESERVED | Reserved. R 'VHAM ('16 ,‘,ﬂj 0 9
- 4=7 RESERVED | Reserved. - - - ichtlonary HOM 16 btts 0 .3 J_
When réséi, all are reset except for CLSEL2 is setto "1". 806287 0 0
Shown next is the CPU dock and the system clock when CKSEL1 VEA(E- blt) o ! 2
and 2 are set for the port 023H. - System /O (000H~0FFH)
. - VGA(16-bit) 1 2
CPU : It 1 17Q, 8-bit /O 1 5
CKSEL2 | CKSEL1| CPU clock operating System clock | mernal VL, &1
frequency | - RS HDC, EMS reglster, 16-bit /O 1 5
0 0 (119805 MHz| 5.9904 MHz |5.9904 MHz Interrupt acknowledge cycle 0 0
0 1 [14.31818 MHz | 7.15909 MHz |7.15800 MHz 4.5. Data control
1 0 239616 MHz |11.9808 MHz 59904 MHz The Internai/external data bus buffer is controlled and 8, bItS to 16 bits
1 1 Prohibitted and 16 bits fo 8 bits conversion is carried out.

4.2. Ready control

In the ready controller; waits during the CPU access is determlned
Shown below is the number of waits. when accessing device.

Waits
Device ?:fsgggyr\;zé 11.9808MHz
Main memory, private memory 0 1
Extended memory, EMS memory 0 1
BIOS ROM 0 1
VRAM (8-hit) 4 7
VBAM (16-bit} 1 2
DOS ROM, 8 bits 4 11
DOS ROM, 16 bits 1 5
80287 0 Q
| VGA (8-bit) 4 7
" System VO (000H~OFFH)
VGA (16-bit) 1 2
| Internal VO, 8-bit /0 ——— 4 1"
' HDC, EMS register, 16-bit /0 1 5
| Interrupt ackriowledge cycle 1 2

4.3. Reset control

The CPU and system reset signal is created from the signal
PWRGQQCD.

When the CPU went into the shut down cycle, the reset signal is
issued to the CPL. The data bus is monifored when the reset CPU
command is sent to the keyhoard controller {80C42) and the resst
signal is sent to ihe CPU without receiving ihe signal from the 8042.

'4.6. Address decoder

internal device port select signal is created from the address. Also,
chip selact signal is iss’ued for some of external devices.

Sinée the address input is latched by ALE, it may not be needed fo be
fully establlshed during the cydle and may use CPU local address
cycle.

4.7. Hold conitrol

DMA request and refresh request are arbitrated and a hold | is applied
to the CPU. ’

When going into the sleep mode, the hold staie is established bfore
stopping the CPU clock. After this, the hiold request is cancelled. For

- thie clack is at & halt, the CPU stays in the hold state. Theréfore, DMA

request or refresh request during the sleep mode cam be-performed

. without contention,

4.8, Special functions
A1) Slsep functiori

The CPU clock is suspended 1o supply when the HLT command is
sxecuted

{2y Power save functton _
) Wlth this feature the power supply to the LCD and backhght is
“"Wirhiad 6t aftér & |apse of a certain time {auto power save featurs).
It is alse possible o directly shut off the power supply to the LCD
- .and backlight indepandently. '

{3) Resume funetion (not used for the PC-6220) .
" With thig featurs, the memory centenis are backed up when the
power is tumed off so that the previous state may be recovered
~ when the power is turned on.

{4} Interface power oif
With this feature, power consumption is abated when not required
for the R8-232C interface IC and internal modem.

{1} and (3) functions mentioned above are not able to use when
connecting the expansion unit.

=hE=



4.8.1. Sleep function

The sleep function is completely supported by the hardware once the
HLT command has been executed. When the HLT command is ex-
ecuted, the CPU sets 50 and S1 low and M/*IO and A1 high fo inform
the existence of the hold state to externals. As the sleep controller
recognize i, the steep mode will be established in the following se-
quence,

(1) Hold request is issued to the CPU. if the refresh request or DMA
transfer request is issued at the same moment, it will be handled
by the arbitrary circuit.

(2} After recognizing the halt acknowledge, the CPU clock is
suspended to supply in synchronization with a high to low iransi-
tion of the clock input to the controller in $2 cycle.

(3) The held request is cancelled by the sleep. Since the CPU is at a
hold state, the DMA iransfer and refresh during the sleep continue
fo perform.

An interrupt request is issued including NMI, it exits from the sleep
mode. When the interrupt occurred, the clock is resumed fo supply to
the CPU in synchronization with a high to low transition of the clock
input to the controller and the CPU starts executing the command
that follows HLT.

When the input to EXPND line is at a low, conneclion of an expansion
is assumed and prohibits steps (1)~(3) so that the sleep function does
not take place. The state of the EXPND line input can be known by
scanning EXPND of the EXSTAT register. When EXPND is at "0", the
expansion unit is in connection. The EXSTART register is a read only
register which is allocated to 0DH of the Sharp original port. The table
below shows its bit definition.

EXSTAT register
Bit Signat name Significance
0 EXPND State of expansion unit connection
1-7 — Undefined. Reads "0" at all times.

4.8.2. Power save function

The power save function automatically turns off the power supply to
the LCD and backlight when there was no key operation met for a
period of the given time. So, it has a fimer within the power save
controller which continues to count the time as long as there is no
interrupt requesi from the 8042 key controller. When the prescribed
time is reached, the signal is issued from the LCDCNT and BLCNT
line to turn off the LCD and the backlight power. At the same time, the
VGA controller goes into the relax mode.

The VGA controller operating mode can be directly set by the internal
IYO register. PWRDWN1 and 2 of the VGACNT register are used to
set the relax mode and refire mode. DISVGA of the VGACNT ragister
is used to set active or inactive of the internal VGA, which is active
*0". The VGACNT register is allocated to 8EH of the Sharp original
port and iis bit definition is shown next.

VGACNT register
Bit | Signal name Significance
] POLINV | Infernal SIO inputfoutput polarity inversion
1 “DISVGA | Internal VGA on/off setting
2 PWRDWN1 | VGA controller mode setting (relax mode)
PWRDWN2 | VGA confroller mode setting (retire mode)
4~7 | RESERVED | Reserved. Possible io read/write.

When reset, all are reset io "0".

——
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The table next shows the VGA controller operation mode set by
PWRDWNT and 2.

PWRDWN|PWRDWN| P | BLpower | vaa
2 1 power supply | controller Note
supply

0 o ON ON Normal
mode

0 0 ON orF | Normal
mode

0 0 OFF - { oFf - | Rela |PWRCNT
mode | register,

0 1 OFF | opf | Relx | POBL=0
mode

1 0 oFF | opp | Retre
mode
Pro-

1 1 OFF OFF | Lo l

When the power save feature is used, both PWRDWN1 and 2 need
to be set to "0". The DISVGA is set to "0" to set the internal VGA
active, and *LCDEN of the SIQCFR register needs to be setto "0" to
select the LCD as a display device.

To direcily turn off the LCD or backlight power supply by means of
software, "0" must be written 1o PCVLCD and PCBL of the PWRCNT
register. The PWRCNT register is an 8-bit read/write register
employed to control power supplies which is allocated to 06H of the
Sharp original port, whose big definition is as shown next,

PWRCNT register

Bit Signal name Significance
0 PCVIF Printer, R8-232C interface IC control,
3 PCVLCD Xéi?r g}ontroller and LGD power supply
PCVCC System power supply control {VCC}
3 PCBL Backlight power supply control
PCVMD Modem power supply control
5-7 RESERVED | Reserved. Read/write possible.

When reset, each bit of PCVIF, PCVCC, PCBL, and PCVYMD is set "1"
and others are reset.

When using the power save function {(autc power save) by means of
the tirmer, OCVLCD and PCBL of the PWRCNT register must be set
to "". Then write "1" to ASLCD of the ATSTBY register to put the
timer effective, then set in the PWRTIM register the time the power
save should function.

The ATSTBY register is an 8-bit readAwrite register with which
programmed to put control functions in effect, which the timer be-
comes effective when set to "1". It is allocated to 07H of the Sharp
original port whose bit definition is as given next.

ATSTBY register
Bit Signal name Significance
0 ASVIF Auto Interface power off on/off setting
1 ASLCD Auto power save on/off setting
2 ASVCC Auto resume on/off setting
3-7 RESERVED | Reserved. Read/write possible

All are resef to "0" when reset.

—h7-
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The-PWRTIM register is used. to: program the.tinie for: auto. gower When reset, ART6~0 are all set to "1" and the:bit 7 1§ résel. Similar.as
save that it may be set in increment of one minute in a range. of 0 to the auto power save,.an [nterrupt request. from the 8042 (IRQ) turns
15.minutes. However, the actual time is shorter than the programmed- high béfore the programrned time,.the sef value is [oaded in the timer
time within 'a minute. When PST3~0 dre all "1";-the setting wil.be and the count starts all over again fram the beginning. The timer wil
14-15: mlnutes. liis posmble to read/write and the set value is read. It be reloaded when ‘the’ PWRCONT register, ATSTBY reglster, or
is allocated to O9H of the’ Sharp original port witose bit definition is RSMT]M reglster ofthe Sharp ariginal. port is wntten '
given next. C e ey o e

R B In sither case of (1} and (2), occurrence of NMI does Ihe same
PWFlT[M reglster process and reqmres software support. The fallowing are required in
: the NMI routme ln order to power down during the resume made.

(i; Slinsa_:_gf:e — ‘ Slgnirnca.nee. (1) Judges the NMI cause. ‘ ‘ ‘

-3 | 0 power sav

Coma ) L u i we_r.‘% B © t;'me semng - = (&rAlFFOTagistersoithedavice (VOO sUpply) mstélled fo the: system
74-7—7-‘ _ RESERVED Reserved. Heaerite possiblé. mustbe saved ta the. GXPBﬂded CMOS RAM;

When reset; PST3~0 are s&t 1o ™1" and others are reset. ; (3) If the VRAM contents may Tiot be retained; it fias to bé’ ‘saved in

-SR B;
When IRQ1 whlch is the interrupt request from the 8024 goes hlgh -the pseudo-SRAM private area, (256KE).

before the set time, the set valiie is reloaded in the timer and starts to (4) All'CPU registers at NMIdecurrence riust be saved to the stack
count from the start all over again. The timer will be reloaded even if and 58:SP must be written in the GMOS RAM.
the PWRCNT reg|ster, ATSTBY register or PWHRTIM register of the (5) in’ order to shut down the ‘system pover supply "or must be
Sharp original port is written, . wrriten in PCVGG of ths PWRCNT register. - ‘
4.8.3. Resume function ("°t Used for the PC-6220) To Judge the cause of NM} at. (), RSMNMI, of the NMIFGT reglster
To ‘Usé the Tesume function, it has ‘to bé enabled by writlng '=1" in: must be scanned. i ™", an NMi accurrence is lndlcated by the
RSMEN of the’ RSMCNT register. Tha RSMCNT register is'an 8-bit: RSMSW input or the resume timer. The NMIFCT register is a read
read/write register which is allocated fo 0BH of the Sharp orlglna[ port only register which is used to judge the NMI cause which is allocated
whose bit definifion is given next. to OFH of the Sharp ariginal’ port whose bit definiiion s shown next.
HSMCNT reglster . - ‘ NMIFCT reglster
Bit Slgnal nafe Slgnlﬁcance Bit Signal name Significance,
0 HSMEN | Resume mode setting ' ' 0 RSMNMI On state of the reésume NMI request
1 CIEN Reserved. Read/write possible. ' -7 — Undefined. Reads *0" at all times.
2 MRIEN | Ressrved. Read/write possible. To restore from the power down state in the resume mode, the sys-
3.7 . |. RESERVED | Reserved. Read/write possible. tem power must be turmed on and PWRGOOD input must change
- — ) from low to high. Because a reset is ‘applied In this instance, the
When resét, all are réset to "0, following process takes place in the initialization routine afier the
In the resume mode (RSMEN=1), there are iwo cases that moves to reset.
ihe power dowii state by shuiting the power supply (Veoc) off with the {1} Reset cause is judged.
mernory backed up. . {2) The contents of IO reglsters saved |n the CMOS RAM and are
{1} Input of a low to high transiion signal from the RSMS line. loaded to dewces
(2) No key-dperation is done withiri the prescribed time. (3) The contents of the VRAM are loaded from the private area of the
In the case of {1); a high state of signal is issued from the NMI line at pseudo-SRAM (in case the contents of the VRAM may not be
a low to high transition of the signal input from the RSMSW line to retalned). . :
apply NM!t 1o the CPU. On the other hand, in the case of (2}, the {4) 8S:5P is read from tiie CMOS RAM and all CPU registers are
fesumé controller internal timer coriinues to count while there is no restored from the stack. _
inferrupt request ffom the 8042, When the programmed time is To judge the reset cause in a), RCR of the RSTFCT register is

redched, the NMi is caused. But simifar as the sleep function, a low
6n the EXPND input prohibit the NMI and the resufie function does
not take place. The state of the EXPND input can be s¢anned on

scanned. [f *1*, it indicates to furn off the VCC supply by software in
order to power dawn in ‘the tesumé mdtle: The RSTFCT register'is a
read only register used to jldge the reset causa. Whan this register is

EXPIND of the EXSTAT register. scanned, each bit of RCR, RCCI, and RCMRI s reset to "0". It is
When using the resume function by the fimer {auto resume) the timer allocated to OCH of the Sharp original port whose bit definition is
must be turned on after wiiting "1" to ASVCC of the ATSTBY register shown niext.
and the time that the power down is expected miist be set in the RSTFCF register
RSMTIM register. It would be possible to program it in increments of _
one minute within a range of 0.to 127 minutes. acual time is shorter . Bit Signal name - Significance .
than the programmed timie within a minute. When ART6-0 are all 1", ~ |——F——— et R d: —
the setting will be-126~127 minutes. [t is possible ta read/write and’ - 0 = Undefined: Reads "0" at alt times.
the set value is read It is altocated to OAH of the Sharp original port : On state of the system power (VCC)
1 RCR
whose bit definifion is given next. .| oft request
PWRTIM register = . 5 RCCI State of the power oncause by the Ci
. — ' - | input of the internal SIO.

Bit Signal riame Slgnlﬁcance 3 RCMRI State of the power onh ¢duse by the Ri

0-6 ARTO0~-8 Auto resume mode setting input of the Internal modem.

7 RESERVED | Reserved. Read/write possible. 4-7 — Undefined. Reads "0" at all imas.

RCCI and RCMRI of the RSTFCT register is used to support the auto
sensor from the internal S10 and the internal madem.
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When the system power turns on, a reset is applied, and the CPU
reads the RSTFCT register during the initialization rouiine. If RCCI or
RCMRI is "1, it indicales that power on look place by the auto
answer. Reading it again resets RCC| and RCMRI.

4.8.4. Interface power off

Wiihe the interface power off function, the power consumption of the
interface IC may be held down when not using the printer or RS-
232C. The time the interface power off feature functions is when the
prinier or the internal S10 was not accessed within the given time, or,
the internal I/C register is direcily accessed by means of software.

" To directly turn off the interface power by software, "0" must be wrii--

ien to PCVIF of the PWRCNT register. When written, the printer
interface IC outpu! goes high impedance and the RS-232C line drive
receiver goes into a standby mede to decrease the circuit current,

To use the auto interface power off feature, PVCIF of the PWRCNT
register must be set to "1". then write "1" to ASVIF of the ATSTBY
register to turn on the fimer. The timer will be cleared when the
internal printer and internal SIC is accessed. I may also be cleared
by writing the PWRCNT register or ATSTBY register of the Sharp
original port. The time power off feature comes active after the timer
has cleared for 14 t¢ 15 minutes.

It is also possible to control the power supply to the internal modem
using the interface power off function. To shut off the power supply to
the internal modem (VMDM), write "0" to PCVMD of the PWRCNT
register. With this, the signal empioyed fo shut off the modem power
supply appears on the VMDCNT line.

4-8-5. Power status

Since the power is automatically shut down for the auto power save
timer, and auto inlerface power off functions by means of the timer.
The CPU will recognize the status of the LCD power, backlight power,
and printer-AS-232C control by scanning the PWRSTAT register. The
PWRSTAT register is a read only register which is allocated to 08H of
the Sharp original port. Except for PSVIF, PSLCD, and PSBL, the
power supply control data set to the PWRCNT register are read. “0"
means off and "1* ¢n. See the table next for the bit definition of the
PRSTAT register.

PWRSTAT register
Bit Signal name Significance
State of printer and RS-232C interface
0 PSVIF IC control
1 PSLCD State of LCD power supply (VL.CD)
2 pPSVCC State of system power supply (VCC)
3 PSBL State of backlight power supply (VBL})
4 PSYMD State of modem power supply (VMDM)

_ of the latch address is "1".
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4-9. Interrupt control

A pair of 82C59A interrupt controllers are internally contained in this
chip for the interrupt control and supports 16 interrupt levels in con-
junction with the cascade connection NMI. The NM is port-B control-
led,

As an 8-bit /0 device on the system bus (XD bus), a pair of 82C59A
has address mapped to 020H-03FH on ihe master side and
OAOH~0BFH. In order to avoid contention with the CPU clock switch
controlling ¥O address 022H and 023H (refer to paragraph 4.1} for
the 82C58A on the master side, the selection is not done when the bit

The table balow shows the 82C59A interrupt outputs.

Masier Slave Function
IRQO Timer output channel 0
IRQ1 Keyboard (output buffer fully
IRQ2 Interrupt from the slave side controller
IRQ8 Real time clock interrupt
IRQS VGA controller or INTOAH (IRQ2)
IRQ10  |Reserved (expansion slot)
IRQ11  |Reserved (expansion slot)
IRQ12  |Reserved (expansion slot)
IRQ13  |Co-processor
IRQ14 [Hard disk controller
IRQ15 |Reserved (expansion slof)
IRQ3 Serial port 2 (COM2)
IRC4 Serial port 1 (COMH1)
[RQ5 Parallel port 2
iRQB Floppy disk controller
IRQ7 Parallel port 1
4.10. Timer

A single 82C54 interval timer is internally contained in this chip.

The 82054 is mapped to the /O address 040H~05FH as an 8-bit VO
device on the system bus (XD bus). Three independent 16-bit counter
on channels 0-2 of the 82C54 can be defined as fallows:

Channel 0 System timer
GATED Fixed ON
CLKIND 112 14.31818MHz clock
CLKQUTO 82C59A IRQO
Channel 1 Refresh request generator
GATEA Fixed ON
CLKIN1 1/12 14.31818MHz clock
CLKOUT1 Refresh reguest cycle
Channel 2 Speaker lone generator
GATEZ Fixed ON
CLKIN2 1/12 14.31818MHz clock
CLKOUT2 Speaker drive
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4.11. Serial interface PR s

The 82C50 UART is internally: contairied: ini this chlp asda serial inter-
face and.supporis a single channel RS:232C Interface- using the ex-
terrial -RS-232C: driver: as dn. internal SIQ. . This- also 'used for the
interface with the internal modem.

Two seral interfaces may be port allocated and set on:oroff; which
the: SIOCFR 'register Is ‘used for tHe AS-232C and: the MDMCFR
register for: the internat modem. Thé SIOCFR register. is a 7:bit
readiwite ragister which is aliécated to 01H of the Sharp original port.
The MDMGFR fegisteris a 2-bit read/wfite reglster whlch is allocated

The R3-232C inteiface .serial input/output and.control signals can; be
invertéd With. POLINV. of the. VGACNT registér. When POLINY. s at
"1", the: polarity inverts. The VGACNT. register is-aliécated to DEH_of
the Sharp eriginal pot whose bit defifition:is as shown riext.

VGACNT register B STEE RIS S SPTa

to 03H of the Sharp original port. RS L T
The table next shows. bitdéfinitioh. - o '

SlOCFFi reglster o
Bit Signal name ' Significance
0-2 FDDO-2' | Reserved: Read/write possible. '~
g [ S10t#2 | Internal SIO-port allocation
4 *SIOEN- | Internal S0 on/off setting
5 - *INTKEY ' - | Reserved: Read/writé possible.
8 xLGDEN [ Display deviée selection
7 S

Unidefired. Reads *0" at all times.

MDMCFR register ‘

Signal name | ..

Significance

Bit
0 QUTSEL . | MORSTN.output signal selection
1-3 — Undefined. Reads "0" at all times.
4 *¥MDMEN:- .| internal modem on/off setting
5-7 — Undefined. Reads "0" at all times. |

When reset, xSIOEN of the 'SIO'CFR register and XMDMEN of the
MDMCFH register are set to™"1" and all others are reset.

*SIOEN and SI01/%2 of the SIOCFR register may be revised of their
contents when written to "02" to the Sharp original port. The inverted
bit 4 of the 02H port corresponds & S101/%2 and bit 5 to SIOEN,

The fable below shows the :ports that allocated by the setting of
SIOCFR: and MDMCFR reglsters vs. active input to IRQ3 and |[RQ4 of
the BZCSQA ‘

<SIOEN [XMOMEN| 510142 intertiel | internal 'i:ﬁ zigj‘t‘
0 0 o | cowa | com Inigrmal | Inernal
0 0 1| comn | come L‘ﬁ;’ﬂ '.lntsf’l'c’)‘a'
0 1 o | coMmz| OFF '“tselg'a" Eig%’f'
0 1 1 [ COMi | OFF E;‘glééga' '“f;ga'
1 0 o | ofF | com Ef;f;ga’ mﬂgﬂ
e o oo | e e
1 1 o | oFF | oFF Eﬁ%’g&' Eﬁ%:a‘
1 1 1 | oFF | OFF E;‘;eg;"’" E’I‘;ec;'la‘

Bit | 'Signalname ‘| __ Significanice’

.0, -| POLINV . HS-2320|nput’outputpolanty inversion
1 01 'DISVGA | Interhal VGA®N/off setlirig

2,37 | PWRDWNI, 2 | VGAGontroller iiode setting

" 4-7 | RESERVED., ‘ﬁeeeﬁed',ﬁe'adl\ﬁﬂ"ii? possible '~ )

When ¥ set aH are resetto ngt: ._L.- ;1._’.;. Conninuns oo

To. reset the mternal modem (that ‘can be installed w1th1n the
machlne) the output, from 1he MOHSTN fine is used The 1- bit otitput
of the MOF!STN output port ¢an’ be' swatched “with” the porf sélect
eugnal output using OUTSEL of the MDMCFR reg|ster When ouT-
SEL is‘at "1", the bit 3 of the VO address 202H port is lesued When
0% the decoded sngnal of the VO’ address 202H is lesued as a'port
seléet signal. The 202H ports a read/wnte mternal f{o} reglster whose
bit definition is shown next. e

202H port- 4 ‘
_Bit Signial name * Bignificance -
0~2 | RESERVED |Reserved. Read/write possible
3 MORSTN Internal modern reset signal
4 RESERVED | Reserved. Read/write possible
5-7 — Undeifined. Reads "0" at all fimes.

wnéﬁ reset, bits 0~4 are reset.
4.12.RTC and CMOS RAM:

For this chip, RTC is contro[led by AS DS, R/W, and SCRTCN out-
pitis. For setup expansich, a 2KB CMOS RAM is provided.

Among 11 bits address input of the 2KB CMOS RAM, the low & bits is
cannected to the /O 070H port bits 0-5, and high 5 bits to the latch
address bits 10-14. Which is to be selected, RTC or CMOS RAM,
when the /O 071H port is accesséd i& determined by the daia in the
VO 70H bit 8. When "0", RTC is selected and "1" the CMOS RAM.
See the figure below for the mapping of the RTC and the CMOS
RAM.




4.13. Pseudo-SRAM control

This chip supports contrel of & maximum 4MB of the pseudo-SBAM.
Memory has three address spaces of the system area, EMS control
area, and private area. The EMS control area can further be divided
into three subsections of conventional area, exiended area, and EMS
area according to the internal 1/0 register sefting.

(1) System area
The area of 256KB is allocated to 000000H-03FFFFH as the

conventional memory.
(2} EMS control area

Address can be allocated to three ‘areas using the internal /O

register setting.

(a) Convactional area

An address space of 384KB can
040000-09FFFFH as a conventional memory.
{b} Extended area

Address space can be allocated after 100000H as an extended
Mmemory.

(c) EMS area

To support the EMS version 4.0, 34 windows of 16KB increments
can be mapped in 040000-09FFFH and 0CB000H~0EFFFH.

{3) Private area
Using the internal /O register setting, 2 256KB of address space
is allocated to 0E0000H-DEFFFFH (access by bank select), which
is to be used to save the VYRAM contents during the resume and
used by the system. It Is possible to eliminate the private area by
the internal 1/O ragister setting.

4.13.1. System area

Among 4MB memory area supported by the memory controller, a
256KB of address space 000000H~03FFFFH is allocated as a con-
ventional memory, regardless of the internal /O register setting.

4.13.2. EMS control area

The maximum 4MB area from which excluded the system area and
the private area is allocated to the EMS control area, and mapped fo
ihe conventional area, extended area, and EMS area by the internal
YO register setting.

There are EMSCFR register, PSRAMCF register, and EMSSTAT
register as the Internal /O regisler controlled, whose bit definition is
shown next.

be allocated to
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EMSCFR register
Bit | Signal name Significance
0-2 Swo-2 EMS control register /O address setting
3,4 JP2, 3 Extendep memory capacity setting
(expansion)
5,6 SW5, 8 Extended memory capacity setting
7 RESERVED | Reserved. Read/write possible
PSRAMCEF register
Bit | Signal name Significance
0 RESERVED | Reserved. Read/write possible
1 INTLV Pseudo-SRAM interleave access enable
2 *PCS3EN | 256KB standard RAM usage setting
3,4 JPO, 1 Extended memory capacity setting
5 VPTMEM | Private memory access enable
6,7 MAPO, 1 Private memeory bank select
EMSSTAT register
Bit | Signal name Significance
0-2 SWo-2 State of EMS control register I/O address
allocation
3,4 SW3, 4 Both SW3 and SW4 reads "1" at all times.
5.6 SW5, 6 Stat_e of the extended memory capacity
setting
7 EMSEN EMS on/off setting

The EMSCFR and PSRAMCF registers are allocated 1o 04H and 05H
of the Sharp original port, and reset to "0" when reset.

SWo-~2, and SW5~6 of the EMSSTAT register are read only bits
which the data written in the EMSCFR register is read. EMSEN is a
read/write bit that turns to "0" when reset.

When operated with the CFU clock at 24MHz, INTLV of the
PSRAMCF register, is a bit which enables the non-wait access for the
conventional memory and private memory interleave mode when the
bit is set to "1".

{a) Conventional area

To allocate the memory space 040000H~08FFFFH to a conventional
memory, EMSEN of the EMSSTAT register must be set to "0" to
disable the EMS.
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(b) Extended area

:By setting SW5~6, JP2=3,"0f the EMSCFR register dfid., JPO~, ;
'%PCS3EN of the PSRAMCE register, -the memory-space after
-100000H: can be -dllocated 1o the" extended memory in‘a manner as

shownnext S TR R L ‘ o

{c) EMS area ot W A Thn

Jo'turn on the EMS, EMSEN: of the EMSSTAT register must b&ssetito
M1 Te. Suﬁporﬂhe EMS -version 4.0, the: EMSADR registér-and the
'EMSDAT register are prowded as lnternaJ reglsters, whose bit deﬁnr-

fion is.shownnext. ... .. ; [

%PCS3EN is the bit employed fo specify the usage of the 256KB area
within the standard RAM which may be used as a private area when
"1" and as an EMS control area when "0".

. P - EMSADR reglster B T R O
| SW6 | SW5[JP3 | JP2 |:JP1 | JPO: | APCSBEN. | E";‘j{,}“‘?"
f T are L _memory - Bit . | Signal name - Slgnlﬂcance T
0 .0 | % * LIS R OMB 0-7 EMSADRO-7 ENIS mapping reglster address -
P B4KB ,
Lot x| x| x| x %—[(100000H- EMSDATregisfer————=—— 5
A R .. . [1OFFFFH) — —
1 o o ol o 0 1o lome Bit Signal name Significarice "
B o - 256 KB ) . O~7 ). EMSDATO~7 | EMS:mapping register data -
1 0 0..}.0. 7.0 0 0 .. |(100000H~ 8-14 —. =) Undeéfined: Reads “0" at alf tlmes
: 13FFFFH} .15 . EMSPEN . |EMS page enableb:t
n J 11mB
1 o | frg o el 477 HioooooH- The EMS control register for the EMSADR register, EMSDAT register,
il D . 'IFFFFFH) |nclud|ng the EMSSTAT reglster is 110 address allooated by SW0-2
AT B B S . B 25MB of the EMSSTAT reglster, wh[ch are set as shown ll"l the table i
1 0 0 0 0. L . '(100000H~=___; SW2 SW1 SWO EMSSTAT EMSADH EMSDATL EMSDATH
B Sl . |2CFFFER) 0 |0 -| o7 "2oeH~] 200H [T 20AH" [ 20BH
R R A N R i mgoocl-l- nol| oo || 2feH | o219H | 2iAH | 21BH
2FFFFFH) 9 10 248H . |+ 248H |  24AH 24BH
2 25MB o | 1| 1| 258H 259H 25AH 25BH
1 0 0|0 |1 0 @ |(100000H- . 10| o0 268H 269H 26AH 26BH
,33": FFH) 1 [0 [ 1| 2a84 | 2aeH | 28AH | 2ABH
1 1o lolof 1] 1 '?1hgooooH~ 1)1 1 0| 2884 | "2B9H | 2BAW | 2BBH
J - [BFFFEEH) 101 | 1| 2684 | 2moM | 2EAM | 2eBM
3.05MB e
= When reset, SWG-2 ar tto "0".
S T A T N 0 |(100000H~ o 0-2 are resetto :
o 143FFFFH) -~ The EMSADR register i§ & 8-bit read/write register which is employed
aME 1o poifit the 34 EMS mappings-using EMSADR2~7! EMSADR2-7 is
1 L 1 |- 100000H automatically incremerted when the high side of the EMSDAT
0 0 _ * * ‘ 1 (IEFISIQISH" register is accessed. "0" is always read from EMSDARO~1 and write
SFFFFFH) is ignored.
3.25MB .
T the EMSA
1 0 0 1 . % 0 (100000H- :;I;?Stglowmg shows the address setup range for the EMSADR
_ 43FFEFH) 40H, 44H, 48H, 4CH, 50H, 54H, 58H, 5CH, 60H, 64H, 68H, 6CH,
: 1o ) 3MB 70H, 74H, 78H, 7CH, 80H, 84H, 88H, 8CH, 90H, 94H, 98H, 9CH,
1 [0 i 0 X ¥ | 1 (100006H~ C8H, CCH, DOH, D4H, D8H, DCH,EQH, E4H, E8H, ECH,
3FFFFFH)
3.25MB The EMSDAT register is a 16-bit read/write register and there are 34
1 0 1 o * X 0 (100000H- sections. The EMS mapping data is set in EMSDATO~7 of the
43FFFFH}) EMSDAT register and determines the page that mapped to the win-
B dow of address space of 040000H~09FFFFH and 0C8000-0EF-
1 0 1 q % % 1 {100000H~ FFFH. Window can be set on or off for EMSPEN; sets on when "1"
3FFFFFH) an. EMSDATS-14 are read "0" at all times and write is ignored.
3.95MB When the EMSADR register is out of the setup address range,
1 0 q 1 % % o (100000H~ EMSDATO~15 Is read "0" and write is fgnored.
43FFFFH) The EMS control area equals to the memory controller supported all
512KB memory but the system area and the private area, of which capacity
q 1 ¥ % % % % (100000H~ s a maximum 3.75MB when the private memory is not used
17FFFFH) (*PCS3EN=0).
% : dorTt care The following shows the mapping of the EMS control area.

"C" represents conventional memary mapping, "X" extended memory
mapping, and "P" expanded memory mapping. "nnnnnnH" is depend-
ents to the extendad area setting, "mmmmmmH" to the actually in-
stalled memory capacity.
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The actually installed memory capacity may be set to "nnnnnnH"
when mapping the conventional memory. For an example, the ex-
tended area for the 4MB memory, it should be set fo 3.25MB and
“nnnnnnH" is BDFFFFH (in case %PCS3EN=0).

When mapping the EMS memory, the capacity under the actual
memory capacity should be set to "nnnnnnH", For the 4MB of actually
installed memory, the EMS area should he set to 0-3.25MB. If OMB
was set, all are mapped as the EMS memory.

4,13.3. Private area

it may be possible with the internal I/O register setting to reserve a
256KB private area out of the memory controller supported 4MB
memory.

To reserve the private area, set xPCS3EN of the PSRAMCF register
to "1" and set 256KB of the internzl standard RAM as the private
memory. Set EMSEN of the EMSSTAT register to "0" and PVTMEM
of the PSRAMCF register to "1", which is then mapped to the address
space of 0E0DOOH~0EFFFFH.

To access the 256KB private memory, four banks must be selecied
using MAPO~1 of the PSRAMCE register.
4.14. Port-B

The port-B consists of a logic gate which is used for NM| occurrence
conirol, speaker output control, and refresh detection by the parity
and IO channel checks.

PC-6220

4.15. Sharp original port

To access the Sharp original port, /0 addresses 07CH and 07DH are
used. First, set the pointer to 07CH port and read and write the
peinter specified port with 07DH. Unless the pointer is set with 07CH,
it may not permit to access the Sharp original port of 07DH. Once
07DH has accessed, it needs o sat the pointer again.

See the table below for the Sharp original port used by this chip.

: doél:;zrs Register name RwW
01H SIOCFR (810 Configuration Register) R/W
02H PRICNT (Peripheral Control Register) W/0
03H MDMCFR (Modem Configuration Register) R/W
D4H EMSCFR (EMS Configuration Register) R/W
05H PSRAMCF (PSRAM Configuration Register) | R/W
06H PWRCNT (Power Control Register) RW
07H ATSTBY (Auto Stand-by Control Register) R/W
08H PWRSTAT (Power Status Register) R/O
08H PWRTIM (Power Save Timer Register) RW
0AH RSMTIM (Auto Resume timear Register) R/W
OBH RSMCNT (Resume Control Register) R/wW
0CH RSTFCT (Reset Factor Register) RO
0DH EXSTAT (Expansion Unit Status Register) R/O
0EH VGACNT (VGA Control Register) R/W
OFH NMIFCT (MNI Factor Register) RO

Chips port map (Si)

[1] Access method
@ Write the pointer address in the /O address 22H.

@ Read or write the data in the I/O address 23H.
After the 23H has accessed, it may not permit to access the
pointer again unless the pointer is set again.

~B3~
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9-3. MC146818 (Real time: clock)

AR R
DREHES v

l

ISER I

,-Advance-ln'formatibh%lg s W
REAL-TIME CLOCK PLUS RAM (RTC) © - - -° 1
The MC146818 Real-Time Glock plus RAM is'a peripherai device
which"incliides” the iinique *MOTEL concépt for use with various
.microprocessors,” microcomputers;~and larger computers, This part
‘combines three unique features: a complete time-of-day clock with

alarm and one hundred year catender, a programmable petiodic inter-

~———ipt-and_square-wave-generaior-and-58-bytes 6t low-power static-

RAM. The MC146818 uses high-speed CMOS technology to interface
with 1 MHz processor buses, whils consurming very litile power.

The Real-Time Clock plus RAM has two distinct uses. First, it is
designed as a’battery powered CMOS ‘part (in an otherwise
NMOS/TTL system) including all the sommioh battery backed-up func:
fions-such as RAM, time,-and calender.  Secondly, the MG146818
‘may be used with a CMOS microprogessor to relieve the software of
the’ timekeeping workioad and 'to ‘xfend”the available RAM of an
IMPU such as the MC148805E2.. 100~ 2 oy

o - Low-Power, High:Speed, High-Density CMGS 7.

» “Intérnal Time BaseahdOscillator* oo\ 10 |

!

»* “Counts Seconds, Minutes, ard Houis of fie Day -

* ‘Counts Days of the Week: Date; Month, and Year

« 3Vto 6V Oparation - Co T

+ Time Base Input’ Opiicris: 4.194304 MHz, 1.048576 MHz, or
-32.768 kHz . :

* Time Base Osciliaton; for éarallel Resonant Crystals

* 40 to 200 pW Typical Operating Power at Low Frequency Time
Base

* 4.0 fo 20 mW Typidél Operafilh'g'j Powsr at ngh Freqﬁen'cy Time
Base x C

« Binary or BCD Representation of Time, Calendar, and Alarm

* 12- or 24-Hour Clock with AM and PM in 12-Hour Mode

* Daylight Savings Time Option

* Automatic End of Month Recagnition

* Automatic Leap Year Compensation

* Microprocessor Bus Compatible

* MOTEL Circuit for Bus Universality

* Multiplexed Bus for Pin Efficiency

* Interfaced with Software as 64 RAM Locations

* 14 Bytes of Clock and Control Registers

¢ 50 Bytes of General Purpose RAM

* Status Bit Indicates Data Integrity

* Bus Compatible Interrupt Signals (IRQ)

* Three Interrupts are Separately Software Maskable and Testable
Time-of-Day Alarm, Once-par-Second o Once-per-Day
Periodic Rates from 30.5 ps to 500 ms
End-of-Clock Update Cycle

* Programmable Square-Wave Output Signal

* Clock Output May Be Used as Micraprocessor Clock Input
At Tima Base Frequency + 1 or + 4

* 24-Pin Dual-In-Line Package
* Chip Carrier Also Available

i BINASSIGNMENT - - o sing
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Pin numbers in parentheses represent equivalent Z suffix chip carrier
pins. Pins that have not been designated for the chip carrier are not
connacted. :
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SIGNAL DESCRIPTIONS

The block diagram in Figure 1, shows the pin connection with the
major internal functions of the MC146818 Real-Time Clock plus RAM.
The following paragraphs describe the function of each pin.

Vpp, Vss

DG power is provided to the part on these two pins, Voo being the
mere positive voltage. The minimium and maximum veltages are
listed in the Electrical Characteristics tables,

- OSC1, OSC2—TIME BASE, INPUTS = R

The time base far the time funclions may be an external signal or the
crystal oscillator. External square waves at 4.194304 MHz, 1.048576
MHz, or 32.768 kHz may be connected to OSC1. The internal time-
base frequency to be used is chosen in Register A,

The on-chip oscillator is designed for a paralle] resonant.
AT cut crystal at 4,194304 MHz or 1.048576 MHz frequencies.

CKOUT—CLOCK CUT, OUTPUT

The CKOUT pin is an output at the time-base frequency divided by 1
or 4, A majer use for CKOUT is as the input clock o the microproces-
sor; thereby saving the cost of a second crystal. The frequency of
CKOUT depends upon the time-base frequency and ihe state of the
CKFS pin as shown in Table 9-3.

CKFS—CLOCK OUT FREQUENCY SELECT, INPUT

When the CKFS pin Is tied to Vpp It causes CKOUT to be the same
frequency as the fime base at the OSC1 pin. When CKFS is tied to
Vss, CKOUT is the OSCH time-base frequency divided by four. Table
2 summarizes the effect of CKFS.

Time Base (O3C1) Clock Freguency Clock Fraguency
Frequency Select Pin (CKFS) | Qutput Pin (CKOUT}
4.194304 MHz IHigh 4.194304 MHz
4.184304 MHz Low 1.048576 MHz
1.048576 MHz High 1.048576 MHz
1.048576 MHz Low 262,144 kHz
32.768 kHz High 32.768 kHz
32.768 kHz Low 8.192 kHz

Table 9-3. Clock ouiput frequencies

SQW—SQUARE WAVE, CUTPUT

The SQW pin can output a signal from one of the 15 taps provided by
the 22 internal-divider stages. The frequency of the SQW may be
altered by programming Register A. The SQW signal may be turned
on and off using the SQWE bit in Register B.

—
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ADO-AD7—MULTIPLEXED BIDIRECTIONAL
ADDRESS/DATA BUS

Multiplexed bus processors save pins by presenting the address
during the first portion of the bus cydle and using the same pins
during the second portion for data. Address-then-data multiplexing
does not slow the access time of the MC146818 since the bus rever-
sal from address to data is occurring during the internal RAM access
fime.

The address must be valid just prior to the fall of AS/ALE at which
time the MC146818 latches the address from ADO to ADS. Valid write

data must be presented and held stable during the latter portion of .. ...

the DS or WR pulses. In a read cycle, the MC146818 outputs eight
bits of data during the latter portien of the DS or RD pulses, then
ceases driving the bus (returns the output drivers to the high-im-
pedance state) when DS falls in the Motorela case of MOTEL or RD
rises in the other case.

AS—MULTIPLEXED ADDRESS STROBE, INPUT

A positive going multiplexed address strobe pulse serves to demul-
tiplex the bus. The falling edge of AS or ALE causes the address to
be latched within the MC146818. The automatic MOTEL circuit in the
MC146818. The automatic MOTEL circuit in the MC146818 alsc
latches the state of the DS pin with the falling edge of AS or ALE.

DS—DATA STROBE OR READ, INPUT

The DS pin has two interpretations via the MOTEL circuit. When
emanating from a Motorola type processor, DS is a positive pulse
during the latier portion of the bus cycle, and is variously called DS
(data strobe), E (enable), and 82 (g2 clock). During read cycles, DS
signifies the time that the RTC is fo drive the bidirectional bus, In write
cycles, the irailing edge of DS causes the Real-Time Clock plus RAM
to latch the written data.

The second MOTEL interpretation of DS is that of BD, MEMR, or
TOR emanating from the competitor type processor. 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 circuit, 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 inust be low during AS/ALE, which is the case
with the Molorola muliiplexed bus processors. To ensure the com-
petitor mode of MOTEL, the DS pin must remain high during the time
AS/ALE is high.

R/W—READ/WRITE, INPUT

The MOTEL circuit treats the R/W pin in one of two ways, When a
Motorola type processor is connected, R/W is a level which Indicates
whether the current cycle is a read or wiite. A read cycle is indicated
with a high level on RAWW while DS is high, whereas a wrile cycle is a
low on R/W during DS.

The second interpretation of RAW is as a negative write pulse, WR,
WMEMW, and JOW from competitor type processots. The MOTEL cir-
cuit in this mode gives B/W pin the sama meaning as the write (W)
pulse on many generic RAMS.

—-B5~
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CE—CHIP ENABLE, INPUT -

The chip-enable (CE) signal must be asserted (low) for a bus cycléin
whicli the MC146818 is to be accessed. TE is not latehed- and must
be stable during DS and AS (Motorola: éase of MOTEL) and during
RD and' WR {in the other MOTEL caség). Bus cycleswhich take place
without' Assérting CE case no -actions 6 taka place -within the
MG146818. Wheh CTE i high: the mittiplexed bus-output s in'a. hlgh
impedance state.

‘Whén TE is high, all address, data, DS, and ‘RW' ifptits from the
processor are discoririected within the MC146818. This permits the

4MG1468«1&10 be-igolated frempawered-down“processorWhen CE~

is held ‘high, an unpowered device cannot réceive power through the
input ping from the real-time clogk power sburce, Battery power con-
sumption can thus be reducéd by using a pu[lup resistor or active
clamp on CE when the- rigin power is off. Wherr CEis nat uséd, it
should be grounded.

IRQ—INTERRUPT REQUEST, OUTPUT

The IFiQ pif-is ‘ari ‘dctive low outplt of the-MC146818°that: may be
uséd as an tnterrupt input to ‘& processor. The TRQ ouiput remains lovw
as long as the status bit causing the: intérrupt: is present and- the
correspondlng mterrupt -enable bit is set. To clear the TRQ pin, the
processor pragram ‘narmally reads Register C. The HEBET pin also
clears pending interrupts.

When no interrupt conditions are 'preéénf the 'IFIQ‘ level is in the
highimpedancs . gstate. Multiple interrupting devices may thus be
connected to an TRQ. bus wnth one pullup at the processor.

HESET—RESET INPUT

The RESET pin does not affect the, c[ock calendar, or RAM functions.
on powetup, the RESET pin must be held low for the specified time,
REH, :n order to allow the power supply to stabilize.

When _HESET is low ihe following ocours; .

&) -Periadic Interrnipt Enable (PLE) bit is cleared to zero.

b} Alarm Interrupt Enablé (AIE} bit is cleared to zero.

). Update ended Interrupt Enable (UIE) bit is cleared to zero.
d) Update ended Interrupt. Flag (UF) bit Is cleared to zero.

a) Interrupt Fequest stafus Flag (IRQF) bitis cleared to zero.
f) Periodic interrupt Flag (PF) bitis cleared 1o zero.

9) The part is not accessible,

—~B6~



9-4, 82C455 VGA FLAT PANEL/CRT
CONTROLLER DATA SHEET

VGA-Compatible fial panel controller optimized for laptop com-
puter applications.

Supports CRT, LCD, Plasma and Electro-Luminescent displays of
varying reselutions.

Single chip implementation tightiy couples to the CHIPS/250 and
CHIPS/280 and interfaces with 8 and 16 bit PC bus and MCA (an
interface compatible with the MicroChannel ™),

Up fo 40 MHz dot clock speed for graphics and text modes.
Can utilize an external palette DAC with up to 16 million colors.

Provides inteliigent backward compatibility to the EGA, CGA,
Hercules™, and MDA on Flat Panel displays.

The 820455 Graphics Caontroller provides a complete solution for
implementing a Video Graphics Array-compatible controller. The
82C455 is supplied in a 144-pin PFP package. It can be used in 8
and 18-bit PC bus and in 16-bit MCA bus environments.

Display Types Supported

CGA, EGA, MDA, Multirequency, IBM PS/2™ and other monitors
can ba used. The choice of fial panel displays includes EL, plasma,
as well as single panel/single drive, dual panel/single drive and dual
panelidouble drive LCDs. Both gray scale and monochrome panels
are supported; a proprietary frame rate control algorithm provides
gray scale capability on monochrome panels.

CHIPS/250 and CHIPS/280 Interface

The 82C455 interfaces directly to the CHIPS/250 and CHIPS/280,
providing a simple, cost-effective sclution for PS/2 compatible sys-
tems, When used with one of these CHIPSets®, the 82C455 can
execute FAST memory cydles at a speed greater than that normally
available on the MCA bus.

Backward Compatibility

The 82C455 is compatible with IBM's EGA, CGA and MDA, in addi-
tion to offering a Hercules monochrome-graphics-compatible mode.
On-chip compensation registers permit software designed for low
resolution displays to utifize the entire screen area on a flat panel with
higher resolution.

Hardware Support for Context Switching

Multitasking and windowing environments can be implemented easily
since all internal registers of the 82C455 can be read and written.

DATA =i X'OVER DAC oRT
B2C455 DAER
ADDRESS <— “gIRESS E%«TE )
CONTHOL"—l_.

MEMORY
Fig. 8-7 82C455 System Implementation
82C455 Functional Description

The 820455 offers a complete solution for implementing a
VEAMCGA/EGA/CGA/MDA/Hercules-compatible display system. By

— integrating-all necessary-logicthe-device-ensures thatfotal chipcount

for a VGA-compatible solution can be as low as 14 chips (includes
82C455, display memory, buffers and drivers).

Any one of a variety of CRT monitors or flat panel displays can be
driven. Internal compensation registers ensure that industry-standard
software designed for different displays can be executed on the single

—B7 -
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ilat panel used in an implementation. Mode initialization is supported
at the BIOS and register levels, ensuring compatibility with all applica-
tion software. The 256 Kbytes of display memory size is comprised of
8 84K*4 DRAMs. Display memory refrash is controlled by the
82C455; 1t is fransparent o the CPU.

For support of multitasking environments and context switching, the
entire state of the 82C455 (internal registers and latches) is readable
and writeable. This feature is 100% compatible to IBM's VGA.

The 82C455 directly interfaces 1o 8-bit PC and PC/XT, 16-bit PC/AT
and 8 or 16-bit MCA buses. All operations necessary to ensure proper
operation in these various environments are handled in a fashion

* transparent to the CPU. These include internal decoding of al ™~

memory and /O addresses, bus width translations and generation of
the necessary control signals.

The 82C455 contains 16 color paletie registers. It also interfaces
directly to an external Inmos G171 (or compatible) color palette and
D/A converter. Like the VGA, it is capable of display resclutions of
640°480 with 16 on-screen colors (internal palette) and 320*200 with
256 on-screen colors from an external palette of 256 thousand (or 16
million} colors. The 82C455 can also be programmed for higher
resolutions up to 800600 in 16 colors.

The 82C455 integrates four different modules as follows:

Graphics Controller

The Graphics Controller interfaces the 8 or 18-bit CPU data bus to
the 32-bit data bus used by the four planes (Maps) of display
memory. It also latches and supplies to the Attribute Controller display
memory data for use in refreshing the screen image. For text modes
this data is supplied in parallel form (character generator data and an
aftribute code); for graphics modes it is converted to serial form (one
bit fram each of four bytes form a single pixel). The Graphics Control-
fer also performs any one of several types of logical cperations on
data while reading it from or writing it to display memory or the CPU
data bus.

Sequencer

The Sequencer generates all CPU and display memory fiming sig-
nals. It controls CPU access of display memory by inserting cycles
dedicated to CPU access and contains mask registers which can
prevent writes of individual display memory planes.

Attribute Controller

The Attribute Controller generates the 4-bit-wide video data stream
used to refresh the display. This is created in text modes from a font
pattern and an attribute code which pass through a parallel to serial
conversion. in graphics modes, the display memory contains the 4-bit
pixel data. In text and graphic modes the 4-bit pixel data acts as an
index into a set of internal palette registers which generate a &-bit
stream. Two additional bils of color data are added if 258-color mode
is enabled. Text blink, underline and cursor are also the respensibility
of the Attribute Conroller.

CRT Controller

The CRT Controlier generates all the sync and timing signals for the
display and also generates the multiplexed row and column addres-

RN [ JE ST WK | Y SRR S, i
ses used for both display refresh and CPU access of digplay memaory.
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Pin Description Table .

ok —

. Pin No.:. Name. :--| -Type | Active ‘ .. Description

63 ADO -1Q- |+ Both.: SYSTEM ADDRESS and DATA Bits 0-15. '
82 [ - . AD1 O - |.. Both These bits d@re used to address display memory and the /O mapped 820455 internal
61 ~oo-AB2 | 1O, - | Beth registers, They also fransfer data betwsen the CPU bus and dlsp[ay fhemory and 820455
80 .l JAD3 - D o Both | registers. Addresses must be valid when output signal DATAEN is low and data imiust be
_59_ N AD4 | VO | Both | held untitzVGACMD (COMMAND) is low. Addresses are latehed internally.

58 ©l o ADs T N O b Beth .V : ‘ o Sy
57 ADE o Bath ], .
53 | ADB | O Both

52 ~AD9 Ko | Both - B DA % SRR LIS PO S PUDE I

- 51 AD10 110 " ‘Both ’ - S
50. ADMT . L 1O Both
49 AD12 - Jr0 - Both | :
48 | . A3 . WO .} Bath . ‘ '

47 b ADI4 .  q e HE Both - | . :

c 46 | AD15 - | 1fO .| . :Both . e . . .

44 ' AlB: -1} Both | SYSTEM ADDRESS Bits 16-18 and AUXILIARY DATA Bits 0-2. These bits transfer a
43 Al7 b " Both - [ High-order address when DATAEN is low. The auxiliary data bits on pins A18, A17, and
42 ~A18 - T.- | Both | At8 respectively are read into Bits 0-2, respectively, of the'DIP Switch register when that

register is accessed by the CPU The address bits -are latched internally and are ignored
for /O cycles.

72 \BHE | Low |BYTE HIGH ENABLE and AUX[LIAFIY DATA Bit. \BHE Iow mdmates that the hlgh order
: - | byte at the turrent word. address is being accessed. If active, YBHE must be valid when
DATAEN is low. The pin-is.also an-auxiliary data input which is read into Bit-3 of the DIP
Switch regi‘ster when the DIP Switch register is accessed by the CPU. This data bit is
laichied intetnally on the falling edge of WGACMD (MOR).

4 ADDHI I High | ADDRESS Hl and AUXILIARY DATA Bit. This high order memory address enable Input is
generated external to the 82C455 by decoding system addresses A19-A23. As an address,
it must be valid when DATAEN is low, is latched internally and specifies that the current
'memory address is valid for the 82C455. This pin is an auxmary data bit read into Bit 4 of
the DIP Swiich reglster when the DIP Swntch reglster [s accessed by the CPU. Thjs input
pin is igriored during /O eycles.

67 DATAEN C High DATA ENABLE. The DATAEN output comtrols external mulliplexing’ of the system ad-
dress/data bus. DATAEN low selects address and DATAEN high selects data. In an MCA
interface, DATAEN is low when \WGACMD is high and DATAEN is high when \WWGACMD is
low. In a PC or PC/AT bus interface DATAEN is low when all \MEMR, \MEMW, \IOR, and
[ MOW are high. DATAEN is high when any ane of \MEMR, \MEMW, JIOR or \IOW is low.

65 \RDLO Q Low READ LO. this output controls the direction of the external data {ransceivers on the low
order byte {Bits 0-7) of the address/data bus. It is low when data is read from the 820455
- and high when data is written to 82C455. DATAEN can be used to enable the exiernal
fransceiver.

64 \RDH! O Low | READ HI. This output operates in a fashion identically to the \RDLO output except that it
" | contrals direction for the high order byte (Bits 8-15) of the address/data bus, RDHI is low
when data Is read from 82C455 and high when data is written fo 82C455.

71 MO Both | MEMORY/IO or ADDRESS ENABLE and AUXILIARY DATA input. In MCA interfaces, the
' (AEN] , M/IO input.pin selecis either a-‘memory or an VO transfer. M/IO high selects a memory
' cycle 'and low selecls an 11O cycle. When defined as MO, it must be valid when the
"DATAEN input is low. In PC-Bus interfaces, this input is renamed AEN. When low, it
indicates a valid /O address when DATAEN is low. The M/IO (AEN) signal is latched
inteinally. In both MCA arnd PC-Bus environments this pin serves as an auxiliary data bit
input. It is read into Bit § of the DIF Swiich register whenever the DIP Switch register is

‘accessed by the CPU.
69 ) \So 1 Low = | S0 of MEMORY WRITE. \S0 is the memory and ¥O wilte input from the MCA bus. In
(MEMW) PG-Bus interface applications, this input is named AMEMW. It must be low for CPU writes
v ] e e - e to-diSplay memary.

70 3 | Low $1 or MEMORY READ. \S1 is the memory and I/O read input from the MCA bus. In
(\MEMR} PC-Bus interface applications, this input is named WEMR. It mist be low fo permit the

CPU to read display memory.
79 \WGASETUP 1 Low VGA SETUP or VO WRITE. In an MGA environment this active low \VGAGETUP input
(MOW) allows coni guratlon reglsfers at I/O Addresses 100-1 04h to be accessed All other memory

It must be low to permit the CPU fo wrrte ta an 820455 IO register.

68 WGACMD ! Low | VGA COMMAND or VO READ, In an MCA enviranment this active low \WWGACMD indicates

{(\IOR) a command bus cycle. WGACMD must not be-asserled during system memory refresh
cycles. In a PC-Bus environment this input is named \OR., [t must be low to permit the

CPU to read an I/0 register. . .

Table 9-4 (a)
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Flatpack
Pin No, Name Type Active Description
80 VGAENAB | HighLow | VGA ENABLE or REFRESH and AUXILIARY DATA. in an MCA environmeni this aclive
{\REFRESH) high VGAENAR input signal enables memory and /O accesses. In the PC-Bus interface,
REFRESH high indicates a valid memory cycle. This pin also serves as an auxiliary data
bit input which is read into Bit 6 of the DIP Swiich register whenever the DIP Switch
register is accessed by the CPU.
78 WGAREQ 8] Low VGA REQUEST or /0 SELECT 16. In an MCA environment this output indicates that a
(NOSC16} FAST memory cycle can be executed (this feature can be disabled through a register). In
a PC-Bus environment this active low \OCS16 signal indicates a valid 16 bit /O cycle.
74 VGARDY | O Low VGA READY. when [ow this output indicates that the cuirent CPU read/write cycle must
| | be extended with wait states. ’ ' SR
77 WGADS16 0 Low VGA ADDRESS SELECT 16 or MEMORY ENABLE 16. In an MCA environment this
(MEN186) active low \WWGADS16 output indicates that a 16-bit memory or O transfer cycle is
cccurring. In a PC-Bus environment this active low \MEN16 signal indicates a 16-bit
memory cycle transfer is enabled. This signal should be used in external logic to decode
the high order address and generate WEMCS16 for the PC-AT bus.
75 WGEAACK O Low VGA ACKNOWLEDGE or WRITE 46E8h. In an MCA environment this active low
(\WR46ES8) WGAACK output indicates a valid CPU access (memory and 1/Q) to the 820455, In a
PC-Bus environment this active low \WR46ES signal indicates a valid /O write to address
46E8h.
113 VGAINT 0 Either VGA INTERRUPT. This pin is asserted whenever the vertical sync signal goes active.
This pin can be configured 1o be active high (EGA) or active low (VGA) through the
Emulation Mode register (XR14).
114 RESET [ High RESET. An aclive high input which resets the 82C455.
38 TEST ! High TEST. This input is used for factory testing only. it should be tied low.
40 PWRDN2 ! Both POWER DOWN 2, 1. The POWER DOWN input pins select the Normal, Relax, and
111 PWRDN1 i Both Retire modes of operation as follows:
PWRDN2 PWRDNA1 OPERATION
0 0 Normal Operation
0 1 Relax Mode
1 0 Retire Mode
1 1 lllegal
105 CLKD I Both CLQCK 2-0. Video Clock inputs. One of these dot clock inputs is selected by the Miscel-
104 CLKi I Both laneous Cuiput Register.
103 CLK2 I Both
101 MCLK | Both MASTER CLOCK. This clock input is used o sequence internal 16-bit [/O cycles.
108 SENSE ! Both SENSE. The state of this input pin can be read in Input Status Register 0, Bit 4.
100 \PALRD 0 Low PALETTE READ. This output is active low during an /O read 0 an address in the range
3C6-3CG9h and is connected to the Read input of an external Inmes G171 Palette/DAC.
99 \PALWR o Low PALETTE WRITE. This output is active low during an /O write to an address in the range
3C6-3Coh and is connected to the Write input of an external Inmos G171 Palette/DAC.
142 MODO le] Both MEMORY 0 DATA. Display memory data bus for Plane 0 (Map 0).
3 MOD1 KO Both
7 MoD2 O . Both
12 MOD3 He] Both
16 MoD4 Ve Both
24 MODS Fle; Both
28 MoDs 1o Both
33 MoD7 /o Both
144 MiDO0 VO Both MEMORY 1 DATA. Display memory data bus for Plane 1 (Map 1).
5 M1D1 110 Both
10 M1D2 110 Both
14 M1D3 (He] Both
22 M1D4 112 Both
26 M1D5 11O Both
31 M1D6 1o Both
358 M1D7 iHe} Both
115 Mz2D0o 170 Both MEMORY 2 DATA. Display memory data bus for Plane 2 (Map 2).
118 M2DA1 He] Both
120 M2D2 1o Both
122 M2D3 e Both
124 M2D4 11O Both
128 “™Ma205 7o Bothy —
130 Mz2D6 tHe) Both
132 M2D7 110 Both

Table 9-4 (b)
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Flatpack
Pin No. ~ Name Type - Adlive Déseription

116 - M3po /o] Both MEMORY 3 DATA. Display memory data bus for Plane 3 {Map 3).

119 M301 Ile] Baoth

121 MaD2 1o Both

123 M3b3 o Both’

125 M3D4 e Both

129 M3D5 Fle] Both

131 . M3De 10 Bath

138 - M3D7 o Both

143 AAQ Q Both ADDRESS PLANES 0, 1. Display memory address bus for DRAM.planes.G-and 1. -

q AAT o Both
8 Afz - .0 Both .
- 13 -AA3 - o - * Both

21 Ad4 o - Both.

25 AAS 0 Both-

29 AAG O - |. Both

34 - AAT O ‘Both |- _

144 BAO 0 - Bath ADDRESS PLANES 2, 3. Display memory address bus for DRAM Planes 2 and 3.

2 . BA1 0 . Both ™" : . :

6 BA2 0 Both

11 _BA3 Ke) Both

15 BA4 (0} Both

23 BAS 0 Both

27 BAg O Both

32 BA7 O Both L _ o

20 \RAS 0 Low ROW ADDRESS STROBE. Row address strobe for all DRAM memory bariks.

134 \CASO 0 Low COLUMN ADDRESS STROBE 0. Active low column address strobe for Memory Plane 0.

135 \CAST Q Low COLUMN ADDRESS STROBE 1. Active low column address strobe for Memory Plans 1.

136 \CAS2 Q Low COLUMN ADDRESS STROBE 2, Active low column address strobe for Memory Plane 2.

137 \CAS3 0 Low COLUMN ADDRESS STROBE 3. Active low column adglress strobe for Memory Plane 3.

139 \WE o Low WRITE ENABLE. Active low write enable signal for all display memory banks/planes.

97 HSYNC O Bath HORIZONTAL SYNC OUTPUT. HSYNC is acfive high if the horizontal polarity bit (Bit 6 of
the Miscellaneols Output register; I/O address 3C2) is low. It is active low if the horizontal
polarity bit is high.

98 VSYNC o] Both VERTICAL SYNC QUTPUT. VSYNC is active high if the vertical polarity bit (Bit 7 of the
Miscellanegus Output register; /O address 3C2) is low. [t is active low if the vertical
polarity bit is high.

96 BLANK 0 Both BLANK is a programmable output for blanking the CRT eor Flat Panel. Its polarity is
programirmable. It can be redefined as the Display Enable signal.

- B85 VIDEQQ o Both VIDEQ 0-7. Eight video outputs to drive a color or monachrome display devices.

86 VIDEO1 o Both Color values for digital CRT interface are assigned as follows:

a7 VIDEO2 o Both VideoO B Blue

88 VIDEQ3 o Both Video1 G Green

89 VIDEO4 O Both Video2 R Red

93 VIDEOS O Both Video3 BS/vV Secondary Blue/Monochrame

94 VIDEO8 o Both Video4 GSs! Secondary GreenvIntensity

85 VIDEOQ7 0 Both VideoS RS Secondary Red
Videog User Defined
Video7 User Defined

a2 SHIFTCLK Q High SHIFT CLOGK,. Ouiput pixel clock to which video output data is synchronized.

83 WGTCLK o High WEIGHT CONTROL CLOCK. Gray scale reference clock for Panels with Pulse Width
Modulation support.

17 ACDCLK o High LCD CLOCK. A 50% dufy cycle square-wave with programmable period. Used fo back
bias LCD panels.

140 \ERMEN o] Low 7 EARLY MEMORY INDICATOR. This output indicates whether display memory Is being
accessed by the CPU or by the 826455 to refresh the display. A high indicates display
device access and a low is CPU access. This sigrial can be redefined as a general
purpése oufput.

112 \TRAP o] Low TRAP. This active low output indicates a TRAP condition requiring special CPU assistance.
It can be redefined as a general purpose oufput pin.

82 PTMC I Both PTMC. this input selects the type of CPU interface. FTMC low selects an MCA interface

and high selects a PC-Bus inferface. This input must always be valid.

==
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Fig. 9-9 Top view

PC-6220
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9-5. uPD80C42 Universal peripheral interface

Features

¢ Instruction cycle: 1.25us/12MHz

@ Program memory (ROM): 2K x 8 bits
° Data memory {RAM): 128 x 8 bis

° /O port: 2 x 8 bits

©  Asyne slave master interface
Two data registers (DBBIN,, DBBOUT)
B-BIFSTAFYS— - ===

© Internal timer/counter: 8 bits

© Apair of working registers

© 8-lovel stack i
° Intemal clock oscillation circuit
o Interrupt function '

© DMA function

° Expandable /O port

o Single step operation

Block diagram
- 128 X 8 RAM
DEBIN ) DATA MEMORY 96 X 8
—
p J8l  Reseamkt1  exs
— DEBCUT 3
v —
037 i STACK 18X8
DBBSTATUS l/——|  STATUS  p— A REGBANKG _ 8X8
reaisTER P Flags —— MULTIPLEXER
MASTER
SYSTEM |
INTERFACE | oo d I n
E— [
RD ——— 2 N w0 P10
65— e PORT 1 ~F17
=
A — = z
- 0 11BIT
CONTROL E Y rrROGRAM 190
EA —— s LOGIC Y| counteR POAT 2 P20
------------ ~P27
8YNG ~————— l/l, ~ "|PORT4~7
88 — =g EXPANDER
PROG INTERFACE
F e e ——— P N
g‘;g;‘ggg‘o"’ | KXBROM | PERIPHERAL
RESET d ] 7 K PROGRAM INTERFAGE
F MEMORY
CRYSTAL [ XTaL1
LC,OR TIMING
cLOCK XTAL2 IBE INT | TR
; —8 A EvEnT CounTER
1 sranpey - TEST!
CONTROL CONDITIONAL BRANCH LOGIC
STOF ————+( [ | | | | ’ | j*+—s— TESTO _
VOG 12 EV~aB.0V AGG ACC FO F1 TIMER IBF OBF
FOWER BIT FLAG
V8§ ——————+ GROUND TEST
Fig. 99
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9-6. TC51128AFL-80 CMOS _
PSEUDO-STATIC RAM (131,072
WORDS X 8 BITS)

General

The TC518128AFL is a single 5V operated 131,072 words x 8 bits
pseudo-static RAM, |t realized a large capacity, high speed, and low
power dissipation by a combination of single transistor type dynamic
memory cell and peripheral CMOS static circuit. With the
-TC518128AFL, auto refresh and self-refresh can easily be achieved
with -RFSH input, and, similar as an async static RAM, the R/W input
is accepted at a low to high transition of R/W, which enhances easier
interface with micracomputer.

The TC51812BAFL is pin compatible with 1MB static RAM (JEDEC
standard) and a package of 0.3" wide, 32-pin SOP mini-flat static
package is used.

Refresh can be done by selecting 512 address {A0~AB) within 8ms.

Features
loea  Access time [ 80ns
fcea OF access iime 35ns
trc Cycle time 130ns
Po  Operafing power dissipation 385mwW
Self-refresh current 1mA/220pA

* Large capacity:, 131,072 words x 8 bits

* High speed, low power dissipation

* Single 5V supply: 5V+10%

* Auto refresh possible by the internal counter

* Self-refresh possible by the internal counter

* Al input/output are TTL compatible

* 512 refresh cycle/8ms

* Adoption of the auto refresh power down function

* Pin compatible with 1M static RAM (JEDEC standard)
* 32-pin mini-flat package

Pin configuration

PC-6220
Pin name
AD-A16 Address input
RW Read/write input
OE Output enable input
RFSH Refresh input
CET, CE2 Chip enabla input
l/01~1/08 Data input/output
VoD Power supply
GND GND
Block diagram
R,
VDD GND 5
T ‘I‘ J ——— /] coumn decoder 5
E e
[of 3 5 . =
Al6-9 |8 b:fl;::‘zg;ddmss - ],'gn :;Zmp hE B ;;
256x B ._E j]|,',;j)1
\ ] a —! ~liog
Low address [ § — ]
AGD |:9> buffer (8) _+ 1 5 [
N g1z | Memory array g
T || 5lzxzsexa £
Refresh 3 g_' & __5_., ‘é —
cunter {9} v — 8 s 8
l_l/ E ||
o
cTETD"I Clock =1 Refresh Refresh £
CEz o=  generator controfler timer
RFSHo——|
oE o——iD-
RiW O—E
Fig. -1

Ny

RFSH 1 z2[] von
ats e ai[] Als
a2 []s 3o0{] o2
Az []a 20[] Rw
a7 s 28] ata
as e 27[] A8
as 7 261 A9
a4 s 25[] A1
Az []a 24[] OE
Az 23{] a10
At 11 2z []1CE1
Ao []12 213 voe
et 12 207 wo7
yoz []14 19 [] vos
vos []1s5 18[] vos
GND []15 1711 o4

Fig. 8-10
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9-7 M5M2TC1 02FP ONE TIME PHOM FOR‘
BIOS T

DESCRIPTION . -

The M5M27C102FP Is h[gh~speed 1048576-bit one time program-
mable réad only. memofies. . They aré “suitable for. microprocessor:
programming appllllcat]ons where rapid turn~ arouncl Is required. The
MBM27C102FP are fabricated by N-channel double polysilicon gate
for Memory and CMOS: -technolagy for peripheral circuits, and are
avallabie in 40 pln (DIP SOP VSOP) or 44 pin (PLCC) plastic pack-

9-8. 309871 DMAC : '

9-8-1. DMAC general descrlptlon
The DMAC function is stored in the 8C9871.

Two 8237 DMACs are contained in this controller which supports 7
DMA channels. The DMA controller-1 operates as a slave to carry out
the DMA transfer for CHO-3 i in byte increment. The DMA contro[ler-z
operaies as a. master to carry out the DMA ftransfer for CH4—-7 in
16-bit increment.. CH4 is used for the cascade connection. The. rate
transferred af a time is 64KB for GHO-3 and. 128KB for CH4-.7. The

FEATURES

* 65536 word x 16 bit organization '

. Package SOP (525 mil} ... -~ MBM27G102FP

s Access’ume et i +.200ns (rina:tx.) )

. Prograrnmmg voltage 125V

+ Tivo line control OF, TE ‘

- Lowpowercurrent (Icc) Active..il..... 50mA(max)
Starid’ by ... ImA (max.)

+ Single ;5V"p0‘:Nel' sdpply

- 3 Staté‘ output buffer

. Input and oufput TTL-compatible in read and program mode
* Word programmmg algonthm

* Page programming algorithm

PIN CONFIGURATION (TOP VIEW)

iz wr 1] VCC (5V6Y)
CHIP ENABLE EE‘w-z <~~FGM  FROGRAM
INPUT = o ] ng INRUT
o1 4,,_? —A15 )
p13 5] ~—Al4
- iz w[3 — A3
DATAomF;leTSS on 7 iz :b;::ap%ﬁESS
Di0=+=(8 | = — AU
Dgﬁ_? "g" ~—A10
\. D&~ 3 A9
wyenn  [1] a9 GND (oY)
(" Dre[iz] 5 =8 )
DE”E % a7
D5+ [13] — a8
DATA INPUTS D4=-15 % | poness
OUTPUTS D= 1] A eyt
Dae|17 A3
D""E — Az
ourpur L Da+=hs) p
ENABLE UF—*E' A
INPUT

Qutline 40P2M (SOP : FP)

Fig. 9-12

fransfer. area is:16MB whose high order area is sei to the page
register w1th|n the supermtegratton .

Channel allocation

CHO: O slot

CHA & 1O siot

CH2‘; F_JQHPy diok + I(O slot
CHS : 1/0 slot

CH4 ! For cascade conniection
CHs ™ 7O glot

CH6 : /O slot

CH7 : /O slot

I/O address

Described next is VO address.
00H
O1H
02H
03H
044
05H
086H
07H  CH3 base, current address
08H :
09H :
0AH :
0BH :
OCH :

. CHO base, current address
: CHO base, current address
. CH1 base, current address
: CH1 base, current address
: CH2 base, current address
: CH2 base, current address
. CH3 base, current address

DMAC 1 command, status register
DMAGC 1 request register

DMAC 1 singie mask register
DMAC 1 maode register

DMAC 1 clear byls point register
00H : DMAC 1 master clear

QEH : DMAC 1 clear mask register

OFH I DMAG 1 all mask register

CoH @
C2H:
C4H:
CeH:
CgH :
CAH:
CCH:
CEH:
DOH :
D2H:
D4H :

GH4 base current address

CH4 base current dddress

CHS base current address

CHS base current address

CH6 base current address

CH8 base current 'ei&&ress

CH7 base current address

CH7 base current address
DMAGC 2 command; status register
DMAC 2 request register

DMAC 2 single mask register
D6H : DMAC 2 mode register

D8H : DMAG 2 clear byie point register
DAH ! DMAC 2 master clear

=T7d=



DCH: DMAC 2 clear mask register
DEH . DMAC 2 all mask regisier

DMAC 1 address and count must be set in increment of a byte. The
address of DMAC 2 s possible for DMA due fo a 16-bit word environ-
ment and a half of the actual address is used to set.

Page register

87H : DMAGC CHO page address

83H : DMAC CH1 page address

814 : DMAC CH2 page address

82H : DMAC CH3 page address '

8BH : DMAC CHS5 page address

89H : DMAC CH6 page address

8AH : DMAGC CH7 page address

8FH ! High address during DRAM refresh
80H : MFG port

9-8-2. DMAC block diagram (SC9871)

245 82037 245,244x2
DX0~7 —T Y]
DRECO-3 DMAC i (
DREQS-7 | DACKO~7
DMACK TC.AEN
RESET AEN1,AENT
RACK LS74 82C37 AEN2 KENZ
ECP1,EQP2
ADSTE1,ADSTEZ
HRQ
DMAC
XIOR
LS512 S—1
XIOw
XMEMR
Mapper 1 > xMEMW
I XBHE
245,244
L5573 L574
DMA
lach
LS136
HLDA Decoder
MASTER
REF L T — PDMCS
ACK
LS17E LS153
CSDMWT
LS74%6
ICCHRDY

Fig. 9-13

PC-6220

84, 85, 86, 88, BC, and 8EH are reserved.

In the page register is set the DMA address A23~16. But, for the
DMAC 2, the LSB of the page register is insignificant because the
DMAC is an oulput for A16.

DREQ/DACK signal are connected to the YO slots, but, the internal
FDC is connected for the channel 2 of the slave when the bit 3 of the
3F3H/372H portis at "1".
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9-8-3. Conflguratlon reg[ster

9-8-4. SC9871 DMAC signal descrlptlons e

Gan ba accessed 'when the reglster number IS setin 1he conf guraﬂonf *
ragister 22H arid the set valtie is outputted to the address 23H. PINNo. | NAME | VO | . F"”d.’on
© 22H: Register number (write only} 1 | TXAOS | . .| Nofused, —
g Yy 6-7 XAQ~-1, B | System addressbus
a 23H Value to- be set inthe reglster (readlwrrte posslble) _ o-15 XAD-8 B
There are some registers provided, but explanatior will bé given here 17 XA9 B
for the register number 01H which is DMAC related, 18-24 | XA10-16 0
Register number 01H (reaerite ort) 2632 XAI7-23 0 TSP I
g P 33-36 DACKO-3 0 | Response to 8-bit transfer re-
__7 o Q I quest for DFIEOn.A i
[ X | x J1ewi[tewo|swi [swo [ x | x | 87 DACK4 0_ | Not used.
Default .... ALL "0° 38-40 DACK5~7 | 0 | Resporise {o-16-bit transferre- - |
quest for DREQ5~7.-
The register to which set the DMA wait control. a5 AEN 0 | Not used. :
Table 43 AEN{ 0 |.Not used.
Satvalue oM ] 44 AENZ 0 | Notused.
T6WA 16W0 AC 2 waits 45 AEN1B 0 | Address enable
0 0 Twah 6 [AEN2B | 0 |Wotused
0 1 2 waits 47 ADSTB1 « =, ‘0 | Notused: =
1 0 3 waits 48 ADSTBZ G | Not used.
] 1 4 waits 49 EOE’1 - 0 | Not used.
50 EOP2 0 | Notused.
Set value DMAG 1 waits 51 TG 0 | DMA complete signal
W1 8Wo 52 HRQ G | Held request, to sysiem gate array
0 0 1 walt 53 HRQ 0 | Notused.
0 1 2 waits | 54 ACK 0 | Not used.
1 0 3 waits 55 TEST | Fixed LOW
1 1 4 waits 56 GATERDY | 0 | Notused.'
DMAG 2 i for 16-bit transfer (master DMAC) 52 i:g:’ : :j g ’eatd
5 write
MAG 1 i i slave DMA
D is for 8-bit fransfer (slave C) &0 TXIOR Not Jeod.
61 TXIOW Not used.
62 XBHE ~ 0 | Byte high enable
63 XDo B | Systern databus
65~71 XD1-7 B
73-80 TXDe-7 Not used.
81 XMEMR 0 | System bus memory read
MEMRC
82 XMEMW 0 | System bus memory write
MEMWC
83 TEST CK |} Fixed LOW
84 TSTNORT | | | Fixed HIGH
a5 IOCHRDY | AT bus IOCHRDY signal
86 CSDMWT I | Indicates the configuration
register access inside the DMAGC
that indicates the 23H is ac-
cessed following to 22H 01.
87 REF | | Indicates the refresh cycle.
88 MASTER [ | AT bus'master signal input. Indi-
' cates that the AT bushas be-
came the bus master.
89 RESET | | Reset '
91-84 | DREQO~3 | | | 8-bit DMA recuest signal
95-97 DREQ5-7 b | 168-bit DMA request signal
98 DMACLK || 4MHz DMA clock
99 HACK I | Hold acknowledge
100 HLDA } | GPU HLDA signal that indicates
that the CPU released the bus.
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9-9. 1LZ95H22

9-8-1. General

The DOS_ROM, VGA, and printer interface are contained in a single

chip for the PC-6220.

{1) DOS-ROM interface
Supportts the same features as the ROM board.

(2) VGAinterface
Creates the memory and IO chip select signals.

13) Printer interface

Supporls the parallel port functions of the IBM serial/paraiiel

board. Ports 1 and 2 are set by the Sharp original port.
(4) 8042 hard disk inlerface select signal generation

(5) Others
Drive select signal generation
Key board select signal generation
CRT display select signal generation
Drive access LED internal/external key selection

9-9-2. I/O address

PC-6220

@ Register 01H [W/0]
Read port is within Sl.

BIT|7]6|5[4|3]2]1]0

Not Used

¥ -LCD, CRT

* -INTKEY

* SIO SEL (Not used in this GA)

* SIOEN

* FDD SEL 2 (Not used in this GA)
* FDD SEL 1 {Nof used in this GA}
| % [FDD SEL 0 (Not used in this GA}

1: CRT MODE

-LCD, CRT 0:LCD MODE

-INTKEY  0:INTERNAL KEYBOARD ENABLE
1: INTERNAL KEYBOARD DISABLE (IF EXTERNAL
KEYBOARD INSTALLED)

SIOEN 0: INTERNAL S10 ENABLE 1: INTERNAL SIO ISABLE

SlO_EN can also be changed by the register 2.
@ Register 02H [R/W] Write port is within SI.

The following IO ports exist in the gate array. BIT|7 6 5|4 3210
@ Sharp original port * :E E:L
%
S-ROM interfa rt
@ D(? . M interface po o SI0 EN
@ Printer interface port * S10 SEL (Not used in this GA) @
@ Hard disk interface, 8042 decoder % PRT EN
® FDD control signal port % PRT SEL
See the table next for the relationship between address and port * IMS EN (Not used in this GA) @
* |IMS SEL(Not used in this GA
AEN A0 AB[A7[A6|A5|A4]A3[A2]A1]AC] HEX EL(Not used in this GA) @
T [ XIX[X[X XX XXX XXX |Not selected HD EN 0: HD port enable 1: HD port disable
¢l1]1)1]1]1]0)0] 7C |Sharp port pointer (WO) HD SEL 0: Primary setiing 1: Secondary setting
0 000|114 [1)31]0])1]| 7D |Sharp portdam {(R/W) PRTEN  0:Printer port enable 1: Printer port disable
DOSROM port point
o jolt|#|#]# 8 110l0l0] w8 | port polrier PRTSEL  0: Port 1 setting 1: Port 2 setting
o TolilaTatala i Lo lo s [ rzo [POSHOM portcata (378H~37AH) (278H~27AH)
(F/W) SIO EN 0: Internal SIO enable 1: Internal S10 disable See
o [ol1|a|ale|e|1]o]1|o] 12a &?ﬁ?w port reserved register 1.
NOTE @: Abit exists in the register.
O (o1 |#|# #|#|3|o1]1] #B |DOSROM port 1D (R/W) X o
o 718 o 1511170 0 0| 578 |printer port dem (W) @ Register 0EH [W/O] Read port is within SI.
0 |1($io071]|i|1]11l0]|0]|1]| $79 |Printer port status {(RQ) BIT|7!6|514[3 2110
C[1|s|oj1)1 |11 |o|1]|9]| $7A |Printer port control {R/W) ¥ k| % Not used
0 |1ty |1}0]j0]1|1|1)0) 3CE [VGAport X PRINTER BUSY CONTROL
o |11t itv]ofo]1|1]|1]1]| 3CF |VGAport PWRDWN2, PWRDWN1 (Not
0 Jclojo1]1]0]0 x| 00|60 64|-CoB042 signal output * | * used in this GA)
0 (a1 ]|%|1]1]|1]c]|xX]|xX]|X[1F0~7|-HDCSO0 signal output *® VGA_EN
D |11 1%]|1|1[1]0]|1]|1]|X]|3F67|-HDCS1 signal output .
o [1 (1|7 [1[1(1]001]0] aFz |FDD select signal outout VGA EN 0: Internal VGA enable 1: Internal VGA disable
Printer busy 0: Normal, busy in the status port indicates the state of
#: Set by the Sharp original port 12H. control the line.
$: Setl by the Sharp original port 02H. 1: Eorc;fg }:0 the busy state by the strobe and cancelled
y -ACK.

%: Set by the Sharp original port 02H.
X: Don't care

9-9-3. Sharp original port
@ Access methad

@ Register 12H [R/W]

BIT|716[514[3|2|1|0
Kk jpxjxk

Reserved.

X[ [%[x[ID25W3~0

After setling the register number in the pointer port of 7CH, make
access through 7DH. For the pointer of 7CH is cleared after the
data port of 7DH is accessed, the register number needs to be set
to the pointer port of 7CH again in order 1o access the data port of

7DH once more.

[D2SW3~0: The value "X" is set for the port address 1X8~BH.

~T77 -

® The register 11~1FH is kept for software address.
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9-9-4. DOSROM port i Ee

(D Access method SRR AR
““Aftertheregister number is set to the pointer port of 1X8H, access
is made through 1X9H. .

. Existence of the DOSRON port is recagnlzed by the 1XBH' port

¢ The value "X" is set by the Sharp original port {pomter 12).

g2l M

@ Fteglster group

Cohirol ragistor 1XAH ...
[D reglster 1XBH Lo
® Explanat[onoireglster" .
o Pointer register: 1X8H: visiiw 0
[BIT[7|6[5]4|3]2]1

X

o

% |Data register pointer
.- | Reserved.

. 1 Test bit
_,Fleset

) E B

Data register The register to be accessed through the data reg|ster
pointer  1X9H.

Testbit - . For counter.cleéar, n‘brmal[y set to 0",
Resét - . 1:Samé function as the hardware reset. The 1XSH re-
_lated register keeps the reset state,
0: During fiormal operation
Reserved” ﬁNormaIIy setto "0".

NOTE: Sirice the poiriter set is képt until writtlen next, it needs no
settrng whert the same register is o be read or written next.

° ROM data read Poiniter 00H [FVWJ
BIT[7]6
X | %

5 | ila[2[1]0
%[ x| x|x]x]x
ROM data port when accessing the VO.

Write is valld only when the RAM is installed.

Memory data

o Chip select register: Pointer 01H -
BIT'7[6(5|4|312[1|0[

; = % |-% | x| Chip select

- S Reserved.

* ‘ Reserved @.

Address auto increment

X

- Chtp select -

010: DOSROMT (anabled only for 8-bit access)

...011: DOSROM2: (enabled only, for 8-bit: access)

100: Reserved

101: Reserved

110: Reserved

111: Reserved

* Address auto increment .

0: The contents of the address reg:ster are not incre-
. mented.whén the IO is dccessed.

1; The contents of the address register are incre-
mented when the I/O is accessed

NOTE: Set to 00H when reset.
NOTE @: A bit exists in the register.

1

Pointer register ( 1){8H) Data register' (1 XgH)
.. 0oh | Memory data read/write
. 01h Chrp Select register - 1
o osh Memory mapper register
L @8- W | Addréss register 1
g4ah o Address regisier2 - .
05h i) ‘Address régister 3 |

=18 =

° Memory map register: Pointer 02H

BiT|7\6{51413!l2!1|0
X% [%|%|%|%|Memory base address . ~
_ || -18M6.access . -

X Memory access enabled

Within the 1MB system address space, the base address lS et for a
64KB window at a boundary of 16KB.

Setting Is possible 010000~111100.

Wlth the sofiware,
107100 BU000~BFFFF (Disabled dependmg on the display mode)
110100 DOOOD DFFFF =~
110101 D4006~E3RFF-
110110 DSOOQe-_E_?EFF,
110111 DCOOO~EBFFF
111000 EOQOC~EFFFF 6 kinds of setting enabled

Disabled addresses are:
00XXXX 00000~3FFFF
C0000~CFFFF (disabled).
1111XX FOO00~FFFFF

8/16 access
Selsction is made whaiher the 64KB space set operate as an 8-bit
memory or 16-bit memory.

0: Only 8-hit access is enabled.
1:16-bit access is enabled.

Memory access enablg/disable 0: Disahle 1: Enable

NOTE: Set to 38H when reset and CPU is reset {test cycle detection

of FEH fo I/0 84H)

@ Address pointer 1: Pointer 03H

2]1]0

k| %

BIT|7/6,5|4(3
X | x| %

Expansion address -
Reserved.

XXX

'Expanswn address, EA20 ~EA18 Specified which 64KB sector of a

2MB memory card is to be mapped
to a window.

Reserved. Set to "0" when writing, and "0" when reading
NOTE: Set to 00H when reset.
o Address reglster 2: Pointer 04H

BIT|7|6(5[4|3[2][1]0
M_e'mery card address AD15~ADd8 when accessing the ROM.
NOTE: Set to 00H when reset. '

o Address register 3: Pointer 05H

BIT|7
X

Memory address, AD15~ADG8

6 5413l2l1]al
x [ xx[x [x[x]x

Mermory card address ADO7~ADO0 when accessing the DOSROM.
The address reglsters 2 and 3 are auto incremented according to the
setting when accessing /0. (Subsequent.address is tumned to, OH
when the contents of the address registers 2 and 3 are OFFFFH and
carry is not reflected to the address registsi 1. [if thié test midde; count
increments at every digit.

NOTE: Set to 00H when reset.

Memory address )




o Centrol register” 1XAH [R/W]

BIT/7!6:5/4/3/2)110
x Serial in {not used)
Xk [k [x Reserved.
* IDMEME
X IDMEME
J * | Serial out (not used)

RESCPUE 0: Reset CPU monitor enable
The 1X9 and 1XA registars within this gate array are
reset when FEH is written in the address 64H. =
1: Reset CPU monitor disable

The 1X9 and 1XAregisters within this gate array are

noi reset when FEH is written in the address 64H.

IDMEME  0: Memory access enabled when ID changed.
1: Memory access digabled when ID changed.

Others Reserved.
NOTE: Set to 00H when reset.
& |D register: 1XBH

BiT|7!6]8)4]3|2]1]0
1/1|olof1(1|0]|1]|LS|code
0jJo/0|0Dj0|0|1|0|BoardID

LS| code and ID code are read alternately. The LS! code is read
immediately after reset.

LSlcode; CDH
Board code: 02H

Any board to be developed next will be allocated with 03H through
OFH.

When the board ID is written in the |D register, the board is enabled.
If disabled, read/write to any register is not enabled.

PC-6220
-ERR: Printer error 0: Printer error.
A printer error is informed to the gate array.
X: Don't care.
© Printer contrel {I/O address, 37AH/27 AH) [R/W]
BIT|7|615{4|13|12|1]0
¥k Kk Don't care
X ENIR
* SEL
% -INIT
¥ AUTFDX
% |[STROBE
ENIR: Printer port interrupt enable 1: Interrupt enabled with -
ACK.
SEL: Printer select 1: Printer selected
-INIT: Printer inifialization 0: Initialization {50%s/min)
ATFD: Auto feed 1: Linefeed with a CR code
(CR/LF)
STB: Printer data strobe signal
Don't care:  Not affected (during write) 0: {During read)

9-6-6. Hard disk selection
Generates the AT bus interface hard disk drive select signal.

HD_EN HD_SEL -HDCSO0 -HDC31

X Not active Not active

0 Active through 1TFO~1F7  Active through 3F6~3F7
1 Active through 170~177  Active through 376~377

OO -

9-9-7. FDD selection (/O address: 3F2H) [WO]

* Recognition method BIT|7[6[5|43)2]1]0
02H — D register % DRIVE D MOTOR ENABLE (Not
ID register read x 2 OCDH&02h — Yes —» interface exists used)
% DRIVE C MOTOR ENABLE (Not’
8-9-5. Printer port used)
The printer port consists of three internal peoris and external input/out- * DRIVE B MOTOR ENABLE
put. The board address can be selected using the Sharp port bit * DRIVE AMOTOR ENABLE
PRT_EN and PRT_SEL, as shown in the table below. ¥ ENABLE IRQ & DMA {Not used)
PRT_EN PRT SEL [/O address Port name X FDC RESET (Not used)
! X Not selected ] % | % | DRIVE SELEGT (Not used)
0 0 37xH Printer port 1
0 1 27xH Printer port 2 When the FDD is selected, (BIT 5, BIT 4) = (1, 0), (0, 1), (1, 1).
i FDSELF to "1".
o Print data (VO address, 378H/278H) [RAWV] To turn on the floppy disk access lamp, set FDS to
NOTE: Set to 00H when reset.
BIT|7)6/5]4)3|2]1]0
x [x ] x % [%]x | % | x [Printer output data 9-9-8. VGA port (I/O address: 3CEH, ECFH) [W/O]
o Printer status (/O address, 379H/279H) [R/W] Working range of the display memory is set.
BIT 7|5 5|4 3]2 ilo @ Access method
Write the pointer 06H in the register of 3CEH to put the 3CFH port
b4 -BUSY .
ACK active.
-4 -
@ Register group
* PE 3CEH Graphic address
X SELCT 3CFH Miscellaneous register
b -ERROR @ Explanation of register
Rl Graphics address 3CEH [W/O]
-BUSY: Printar busy signal 0: Busy BTl7 6l5141al211la
-ACK: Printer acknowledge signal 0: Acknowledge % %% | % NOT USED
PE: Paper empty signal 1: Paper empty % | % | x |5 |[NDEX TO GRAPHICS CON-
SELF: Printer select signal. Selection of the printer is informed TROLLER DATA REGISTERS

fo the gate array. 1: Printer selected
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Index: 0110 3CFH-s enabled to write. SN e
Other: 0110: 3CFH is disabled to write. - .- .7 v 0

{Reference): Because this gate array consists of a:{-bit register, no
signal is assumed for other than OGH

MlscellaneousreglsterSCFH [W/O] S
BIT|7|6(5|4!3|2[1|0] '

used ih this GA)

S R A Rl e s GRAPHICS/TEXT MCDE (Not
T e ol e[| used i this GAY ‘

VRAM address is speclfred by the memory map

MAP 1 MAP 0 ) Address used
oo 0’ " ROOOOH~BFFFFH
anes it st b ADDOOH~AFFFFH
i o .. BO0OOH~BFFFFH
1 1 B8OOOH~BFFFFH

NOTE: Set to 00H when raset.

9-9-9. Signal descriptions .~~~

D _The signal name preceded with. a__. represents acttve low mgnat

® The column next i the stgnal fame mdtcates (1) for mput (O) for
output, {¥C} for mput/output

Signal name 1o Explanatton

) When aII addresses A20~A23 are at 0,

*| this signal turns lew. and.cannot be..
latched by ALE when the CPL) accesses.
.|, Used forthe memory decode enable sig-

ALMSEL 0

x|%|x % o NOTUSED
X [MEMORY MAP 1
‘» L X | MEMOHY MAF' @ L
T CHAIN ODD EVEN FLANES (Not

J-nal:—
Memory addrese 19~1 Not ALE latched
~ -AQaAT - |5 (lY T when the CPU accesses. Incorporates a
Sk | pullug resistors e
soobo o | Memery address 0. Latched by ALE ;.
XAO: | Ik ) whien the CPU accesses.‘lncorporates a
pullup resistor. .
Address enahle slgnaJ that goes hrgh
AEN 0 during the DMA access. With 2 "0 staté
of the signal, it is used fof the. enable srg—
S ‘ nal of the 1/@-decode circuit: -~ - -

Address- ]atch enablé sugnal dunng the
CPU e.ccess Fixed high other than when
the CPIJ dccess.

XD7~XDO | (1/0) | GPU side-data bus {low side).‘
Memory read command. Ouitput for any
space of 16MB.

Memory write command, Qutput for any
space, of 16MB.

170 read command.
A /O write command-
System resetcormmand. Schmtdt input.

I/0 select signal for within the gate array.
Turns active when accessing the printer
170, RAM VO, hard disk I/0, floppy disk
/0, -SELMD, -SELEXIO.

Select return signal from the modem con-
necior. In the case of a davice other than
-| the modem, the selgct signal needs to be
added to this line. Incorporates a pul!up
résistor:

Select return signal from an expansion
unit.

| When using the XDO~7 bus by the expan-
sion unit, the select signal must be an
input to this line. Inccrpurates a pullup

" resistor.
If the signal is active when the internal
printer port is selected, it treated invalid
as the expansion. unit side port takes
preference by the internal printer logic.

+

ALE (0

MEMR 0

MEMW 0

TIOR |
oW - )
RESET 0

-SELTM (©)

-SELMD (]

-SELEXIO (0

18-bit memory access request signal.

Turns active when accessing the VGA

VRAM and accessing the FOM memgry

with'the miemory mapper register bit & is

at"1". @pen drain output.

VRAM 18-bit access enable signal (VGA)

0: ,Enabl:ed (MEMCS16 issued)

1: Disabled (MEGA)}

.| Enables the VGA o access the 16-bit.
Conirols MEMCS'IB

ROM memoary. aocess enable signal. Con-
frols' MEMCS18.

0: Enabled (MEMCS16 issued). 1: Dis-
abled. )

Paralle! port 1 mterrup’t request S|gnal
High impedance when not used.

-MEMCS16 | (O}

-MEN16 ]

-RMEM16 | ()

IRQ7 ()}

— 80—



Signal name i

Explanation

1RG5

Parallel port 2 interrupt request signal.
High impedance when not used.

-C58042

8042 key contraller chip select signal. Ac-
tive address 60H, 64H.

-HDCSG

Hard disk chip select signal.

-HDGS1

Hard disk chip select signal.
HD_EN HD_SEL -HDCSG -HDCSH1
1 X Not active.

00 1F0~1F7 3F6~3F7

01 170~177 376~877

-INTKEY

Q)

Internal keyboard enable signal. Con-
tents of the Sharp original port 01, bit 5.
0: Internal 1: External

-EN_CRT

(©}

CRT display enable signal.

Turns active when the VGA_EN hit is "0"
with the contents of the Sharp original
port 01 bit 6 in the CRT moede. L: CRT
display mode -LCD/CRT inversion issued.

VGAAEN

VGA chip select signal. Turns low when
the bit 1 of the AEN input is af a "0" with
the bit 1 of the Sharp original port 0E
(VGA_EN) at "0",

VGACS

VGA memory chip select signal. Turns
"1" when the bit 1 of the Sharp original
port OE (VGA_EN) is at a "0" with -
LMSEL at 0, A19at1, A18 at 0 and A17
at 1.

-READY

VRAM ready signal.

IOCHRDY

System ready signal. Open drain oufput.
Turns low with a "0" state of the -READY

signal.

ADO~7

(10}

Address multiplex bus,

Hands down the address and data to the
ROM and the printer. ADO is an input
when word accessing to DOSROM.

tn the normal operation mode, XA0 and
A1~7 latch signals are issued.

When accessing the ROM I/0, the con-
tents of the address register 3 is issued.
When the printer data is written, XD0~7
are issued.

When printer control is written, the printer
data Is issued.

When the printer status is read, it is in
the input mode in the floating mode.

AD8~15

In the normal operating mode, A8~15
latch signal.

When ROM 170 Is accessed, the contents
of the address register 2 are issued.
When accessing the ROM, AD14 and 15
are converted.

Low order two bils of the mapping
register.

00011011

00—00 01—=00 10—00 11—00

A14, A15—AD14, AD15 01—=0 100
11—=01 00—=01

10—1011—=10 00+10 01—10

11—=11 00—=11 01—=11 10—=11

EA16~20

©)

In the normal operating time, A16~19, -
LMSEL latch signal.

PC-6220
Signal name | /O Explanation
Memory chip enable signal for Sharp
-MEMCEO~3 | (O) | memory. Refer to ROM port chip select
register.
Turns to "1" when MEMCS16 has turned
BYTE (©) [ to "0" by the ROM memory access. ALE
latched signal.
VIEGNT () 1:lPr:nt_erfre232C driver enable. 1 if the
printer is connected.
-PRT_EN (O) | 0: Printer driver enable
-8TBY (0) | 0: RS232C driver enable
Printer data latch clock. Issued when -
-PDCLK ©) | |ow with address 378, 278H.
-PDIN ©) Printer status input. Issued when IOR
with address 379/279 or 37A/27A.
Printer strobe signal (externally inverted).
STROBE (O} | The contents of the printer control
register bit 0.
Printer auto linefeed signal (externally in-
AUTFDX {0} | verted). The contents of the printer con-
trol register bit 1.
Prirter initialize signal (externally in-
INIT {O) [ verted). The contents of the printer con-
trol register bit 2.
Printer select signal (externally inverted).
SLCTIN (Q) | The contents of the printer control
register bit 3.
Printer acknowledge signal. Used for the
-ACK {n interrupt signal from the printer. Incor-
porates a pullup resistor (inside the chip).
FDSEL (©) FD access signal for LED activation {ac-

tive when the motor on bit of DOR).

hen-aceessing-the ROM/Othe con-
tents of the address register 1 are issued.

-MEMWE

©)

Memory write enable signal for Shamp
memory

-MEMOE

Memory out gnable signal for Sharp
memoty
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10. Pin descripfion "

S 80 . 51
. 1) 50 '
100 | 31
NO | SIGNAL | BUFTYPE | . | NO | SIGNAL [BUFTYPE NO | SIGNAL | BUFTYPE [ | NO.| SIGNAL | BUF TYPE
1 | veacs | oBram | [ 26 [ -BYTE | -oBF2M 51 XD6 IOBF 76 Al1 IBF
2 ADO., | iOBF 27| -MEMWE ! - -OBF 52 XD7 - 10BF - 77 A10 IBF
S = I0BF | .[|-28 | -MEMOE OBF 53 | -cSs042 | OBFaM || 78 Ag IBF
4 AD2" loBF. | | 28 | -MEMCEo | - OBR2M 54 | INTKEY | ©OBFeM | | 79 | As “IBF
5 AD3. | 10BF 30| -MEMGE1. | _OBF2M 55 | -MEMR .| 1IBF | [ 80 A7 IBF
| 6| -apg’ | I10BF 31 | -MEMCE2 | OBF2M 56 | -MEMW | IBF. 181 | A6 " IBF
7| Abs 10BF. | | 32, | -MEMCE3 | OBF2M 57 -I0R ;. BE:c f | 82 A5 . IBF
! AD6 | - IOBF 33 | -RMEMi6 IBF 58 -IOW IBF 83 Ad IBF
-9 | AD7 .- IOBF 34 | PDCLK OBF . 59 | RESET IBFS 84 A3 IBF
10 GND .} || -PDN OBFzM 60 | -SELTM | OBF2M | | 85 A2 IBF
i1 -AD8 OBF 36 -ACK IBFSU 61 |-MEMCS16| OBFNGM g6 Al IBF
12 ADS OBF |-} 37 | SLETIN OBF2M 82 IRQ7 TOBF 87 XAQ IBF
13 BCC I 38 INIT OBF2M 63 IRQ5 TOBF 88 | IOCHRDY OBF
i4' | AD10 . | OBF 39 | AUTFDX | OBF2M 64 AEN IBF 89 VCC
15. | AD1d . QBF. 40 GND 65 GND .90 GND
16 ADi2, - OBF 41 VCC _ 66 ALE IBF 91 | VIFCNT IBF
17 | ADI3 ‘OBF .| |42 | STROBE | ©OBF2M 67 | -LMSEL IBF 9z | -HDCSO OBF
18 AD14 OBF 43 | -PRT_EN OBF 68 A19 IBF 93 | -HDCSt OBF
19 AD15 OBF 44 | -sTBY OBF 69 A8 IBF | 94 | -ENCRT | OBF2M
20 EA1B OBF 45 XDO IOBF 70 A7 IBF 95 | -FDSEL | OBF2M
21 EA17 OBF 46 XDA IOBF 71 A18 IBF 96 | -SELMD IBF
22 EA18 OBF 47 XD2 IOBF 72 A5 IBF 97 | -SELEX10 IBF
23 EA19 OBF 48 XD3 IOBF 73 Al4 IBF . 98 | -READY IBF
24 EA20 OBF 49 XD4 IOBF 74 A13 IBF - 99 | -MEN1s IBF
25 GND 50 XD5 IOBF 75 A2 IBF 100°| VGAAEN | OBF2M
IBF . TTL level input buffer
IBFS : TTL level schmidt trigger input buffer
IBFSU @ TTL schmidt trigger input buffer with a pullup resistor
OBF- . Output buffer IOL=4mA
OBF2M . Quiput buffer IOL=2mA
OBFN&M : Nch open drain cutput buffer |OL=6mA
IOBF  TTL level input/output buffer
TOBF . Tri-state output buffer

=R =




9-10. uPD4714GT (RS-232C DRIVER)

Block diagram/pin configuration {top view)

10V ~
i iveo booe cafzal.
G C
S—LE Gis convarter GND :23 4
+
o -I:'“ 3 |vee c4- 26} ]—02
v L—{ ct vss[z5] -1av
7 LE|aND [24] 5TBY  Standby
o1 [E DOUTH
TTLCMOS RS-232C
NPT oiNz [7 DoUT2 O T
oina [B] 21] DouTs
Gutput central DGON [[8 ] j20] RN
ROUT1 @f——(!—!s'““ 73] fiNa
RouT2 [11] pals 2] mina 220
TTLCMOS 5 5KQ
ouTrur 3 Rours [i2] - [17] RiNa
ROUT4 [E 5K [16] AN
ROUTS [Ta B SKETITE] ACON  Trveshold voltags
contral
*VDD and VSS are the voltage output pins
that internally raised.
Fig. 9-14
Standby line is internally pulled down.
Voltage withstand of C1~C4 must be ahove 16V,
Truth table
STBY { Dcon Din | Dour Note STBY | R Rour
H X X Z Standby mode X zZ
L L X L MARK level output H L
L H H L MARK level output L H
L H L H SPACE level output
H: High level L:Llowlevel Z:Highimpedance X:HorlL

PC-6220
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9-11. Sharp original port map (SOP) Pointer [02] Davics control . - 21+ ;) .~ SI(WIQ)GA (BM)
BIT|7|6/5]|4|3|2|1!0
9-11-1. Access method X T RS D EN e
@ Write the pointer address in the /O address 7CH. * HD SEL
@ Read or write the data in the ¥O address 7DH. * SIOEN
% : SIOSEL -
9-11-2. Register groups *1 PRATEN...
d group * PRTSEL
Pointer Register name T x IMS EN (Inport Mouse)
01 FD, etc. control Sl (R GA{(WIO) ] 7‘77 ! ) _ ! Ll f ¥ IMS-SEL_--_A-~_—__
02 | Device contral SI{(W/0) | GA (RW) HDEN  0:INTERNALHD ENABLE
03 Modem control Sl (RAW) 1:INTERNALHD DISABLE ~ ~— -
04 EMS control Sl (RwW) HD SEL 0: PRIMARY N L
05 PSRAM controt Sl (RAW) - . 1:SECONDARY
06 | Power supply control 81 (RW) SIOEN  0:INTERNAL SIO ENABLE
07 Auto standby control Sl (R/W) 1:INTERNAL SIO DISABLE
08 Power supply status sl (R/O) SIOSEL  0:PRIMARY . . :
09 Power save timer Sl (Rw) . 1:SECONDARY
0A | Auto resume timer Sl (RW) PRTEN  0:INTERNAL PRT ENABLE
0B | Resume enable si (RW) 1:INTERNAL PRT. DISABLE
ac RSTCPU cause register | S1 (R/O) PRTSEL  0: PRIMARY -
0D | Expansion unit Sl (RIO) 1: SECONARY |
0E VGA control ]| (RNV) GA (W/O) IMS EN 0: INTERNAL IMS ENABLE (NOT used)
oF NMI cause regisier St {R/Q} s 1: INTERNAL IMS DISABLE
IMSSEL  0: PRIMARY
10 R
eserved 1: SECONDARY (Not used)
11 Reserved S
12 ROM support control GA (R/W) IMS=INPORT MOUSE
13 Pointer [03] Modem control SI (RAW)
: Reserved BIT|7|6[5]4|al2]1]o] ‘ '
1F x| x| x Not used
, . ¥ MODEM_EN
9-11-3. Explanation of registers x|x!x| [Notused
Pointer FD, etc. control S| (RIW) GA (W/0) % |OUTSEL
BTI716151413/2]4]0 MODEMEN  0: INTERNAL MODEM ENABLE
” Not s 1: INTERNAL MODEM DISABLE
% DISPLAY MODE (-ENCRT) QUTSEL 0: MOHST signal is issued
« KEY ASSIGN 1: 202H decode. signal output
% SI0 SELECT Modal port selection is set opposife to the internal SIO port setting.
% SI0 ASSIGN Pointer f04] EMS control } SI (RW)
¥ [ x | % |FDD ASSIGN BIT|7|6|5f{4|3|2]41]|0 '
DISPLAYMODE  0: LCD MODE 1: CRT MODE x| || [Notused
KEY ASSIGN 0: INTERNAL KEY ENABLE *)* j‘:N 6 5
1: INTERNAL KEY DISABLE XX 3,2
SIO SELECT 0: PORT 1 1: PORT 2 X% | % [SW2, 1, 02xB2xB {X16=XXX02
SIO ASSIGN 0: ENABLE 1: DISABLE SWe5  Extanded memory area satting
FDD ASSIGN SW2,1.0 EMS control register /O address setting
— ~TFDD XTFOD Jr3.2 Pointer 05 JP1, 0 expansion
— - Pointer [05] PSRAM control SI{RMW)
210 0 1 0 1
000 0 1 2 3 BIT/ 7|6|5|4i{3(2(1]|0
001 P " 0 3 X | x MAP1, 0
010 0 3 1 2 * oy FF‘,T MOEM
on ! 8 0 2 % PCS3EN
100 2 3 i 1 2l v
a1 0 2 1 3 * |Not used
1::_? 3 2 ? ; MAP2,1 Private memory bank selection
PVTMEM  1: Private memory access enable (EQ000H~EFFFFH)

SI0 SELECT affects the pointer 02 setting.

0: Disable




PCS3EN Standard RAM capacity setting
1:256KB used for a private memory area
INTLY 1: PSRAM Interleave access enable
0: Disable
Painter Power supply control Sl {R/WwW)
BIT 7|6|/5(4|3|21]|0
¥ x| % Not used
X VMDM CNT
X VBL CNT
¥ VGG CNT
* VLCD CNT
* [VIF CNT
VYMDMCNT  0:Off  1: On Modem power supply
VBLONT 0: Off  1: Cn Backlight power supply
VGCNT 0: Off  1: On System power supply
VLCDCNT 0: Off  1: On LCD power supply
VIFCNT 0: Off  1:On Printer/RS232C driver power supply

LCD and backlight power on neads to be in the LCD mede with the
pointer 01 and display circuit enabled with the pointer OE.

Pointer [07] Auto standby control SI (R/W)
BIT|7|6|5|4|312|1|0
RIK XX | % Net used
* VCC STB
* VLCD SAVE
* |VIF SAVE
YCCSAVE 0: Auto resume disabled (with timer) 1: Enabled
VLCDSAVE  0: Auto power save disabled (with timer) 1: Enabled
VIFSAVE 0: Auto driver power save disabled 1: Enabled
Pointer Power supply Status Sl {R/O)

BIT|7|6|514|3|2]|1]0
* k| x Not used
% VIMDM STS
* VBL 5TS
* YCC STS
* VLCD 578
* |VIF STS
VYMDMSTS D: Off state  1: On state
VBLSTS 0: Off state  1: On state
VCCSTS 0: Off state  1; On slate
VLCDSTS 0: Off state  1: On state
VIFSTS 0: Off siate  1: On state

(Even though set fo on by the power supply control, off is established
by the auio standby.

Pointer Power save timer

BiT|7|6[5[4]3|2][1]0
KX |k |[X

Sl (RW)

Not used

- PST3~0 0=0 min.~1 min. F=15

mire.~16 min.

VI_.CD, VBL off timer count time is set between 0 and 15
minutes. The set value is read when read.

PST3~0

PC-6220
Pointer Resume enable sl (RwW)
BIT|7|6|5|4|3]2|1]|0
XKk X% Not used
* MBI
X Cl
| | * 1RE
MRl 1: Enabled to return from resume by the Rl signal from the
modem.
Cl 1: Enabled to return from resume by the Cl signal from the
232C.
RE  1: Resume enabled
Pointer RSTCPU cause register Sl (R/O)
BIT(7i6(5[4:3(2({10
X[k | % | x Not used
* MRI
X Cl
* R
o % |Not used
MRI  1: Resume return BY MRI
Cl 1: Resume return by Cl
R 1: Resume return by the resume switch
Poinier Expansion unit S| (R/OY
BIT!7|6|5|4|312([1]0
oK [xix |k |K|% Not used
* JEXU
EXU 0: Expansion unit exists
1: Expansion unit dees not exist
Pointer VGA control Sl (RW)
BIT[76!5!4[3]2]1]0
X[ | % [X%x Not used
X PWRDWN2
* PWRDWN1
X VGAEN
* |SI0_POL
PWRDWN21 ¢ 0 WNormal operation
0 1 Relax mode
Though power furns down, R/W is enabled
for VRAM and REG.
1 0 Relire mode
Power turns down and R/W is not enabled for
VRAM and REG. Needs refresh timer to set.
VYGAEN 0: VGA enable
1: Disable
Si0_POL 0: Normal  1:232C input/output polarity inverted
Pointer NMI cause register Sl (RO}
BIT|7|6(5|4[312]|1]|0
Xk |k |x]k %% Not used
% [RSNNMI
RSMNRMI 0: Resume request NMI does not cccur
1: Resume request NMI occurred.
Pointer 0B Cleared by setling the bit 0 of RE sets to 0.
Pointer ROM pori control GA (R/W)

i { Sl(R
Pointer [0A] Auto resume timer (RW) BT 7161514131316
BIT|7|8|5(|4|3|2|1]0 FAESEIES Not used
*® Not used ¥ kx| % JIOA3~0
Kl k|*k 1% )kﬂbk ARTG~0 or
IOA3~D Specifies the part of "X" of the /O address 1X8~BH

VCC off fime-out time is set between 0 and 127
minutes. The set value is read when read.

ARTE~0
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Chapter 10. CRT I/F unit (CE-621A)

10-1. Am81EC176
VGA Enhanced CMOS C_olor Palette

10-1-1. DISTINCTIVE CHARACTERISTICS
B VGA hardware and software compatible with Low-Power

“Sleep" Mode

Full static operation during SLEEP mode — no pixel clock

needed

‘Compatible with the Am81C176 and in most IMSG174/176/
176L. _ ‘

Clock rates up to 80 MHz

Available in 32-pin PLCC padkége
256 x 18 Color Lock-Up Table (LUT)
Triple 6-bit DACs

IE!S:;I-TC'lA 'cdmpatiﬁle RGB outputs
External current reference

Asynchronous CPU interface
. Single monolithic, high-performance CMOS
Single +5V power supply

10-1-2. GENERAL DESCRIPTION

The AmB1EG176 has been designed specifically for Laptop Personal
Computer manufacturers offering VGA compatibility and the option of
driving an external RGB monitor. This part is hardware and software
compatible with the Am81G176. The Am81EC176 operatés at speeds
up to 80 MHz and can support moniters with resolutions up to 1024 x
768. :

The low-power option is enabled by puling the SLEEP pin high.
Enabling the SLEEP feafure reduced power consumption of the
Am81CG178 by about 98.

In the SLEEP mode, the LUT RAM and states of all internal registers
gére maintained and cari be read from and wiitten fo as in the normal
maode.

An internal pufl-down resistor has been provided at the SLEEP pin to
maintain full compatibility with the Am81C176. The Am81EC178
defaults to normal operation when the SLEEP pin is left open (N/C).

The AmG1EC176 has a 256 x 18 Look-Up Table and triple 6-bit
DACs. It can simultaneously display 256 colors out of an available set
of 256K colors.

A proprietary technigue allows read and write operaiions to the Calor
look-up table during active video without the "snow effect” (white
noise) appearing on the dispiay, _

The Am81EC176 generates RS-170A compatible outputs inio doubly-
terminated 75Q loads, without external buffers.

The AmB1EC176 is fabricated using AMD’s state-of-the-art 1.2
CMOS process. The device is.dvailablé ina 32:ead PLCC package.

10-1-3. BLOCK DIAGRAM -
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10-1-4. CONNECTION DIAGRAMS
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10-1-5. LOGIC SYMBOL

CLK
BLANK
PIX0-PIX7

IREF

00-D7

WR

RS0-RS1

o . ‘

SLEEP




10-2. PIN DESCRIPTION
10-2-1. Timing Section

CLK

Clock Source Pin (TTL Compatible Input)

This input is the pixsl clock of the video system and is to be driven by
a dedicated TTL buffer. The rising edge of CLK latches the BELANK
and PlXo — PIX7 inpuis and also controls the flow of these signals
through the pipeline stages of the Color Palette and DACs to the R,
G, and B outputs.

BLANK

Blank (TTL Compatible Input)

The BLANK input, when active, overrides the color pixel daia to force
the R, G, and B outputs to their blank levels. This blank level is
required during the monitor's vertical and horizontal retrace times. ltis
latched on the rising edge of CLK. lypically, blank time is used fo
update the Look-Up Table through Dg — D7,

Bit Map Interface Section
PXo - PIX7

Color Pixel Data Addresses

(TTL Compatible Inputs)

These 8 inputs select which of the 256 entries In the Color Look-Up
Table is fo be used to provide pixel color information. These inputs
run at the pixel rate of the system and are laiched on the rising edge
of CLK. PIX; is the least significant bit.

10-2-2. CPU Interface Section
Do — D7

Data and Address Bus

(TTL. Compatible Bi-Directional)

These 8 pins are used by the host microprocessor lo write to {with
WR low) and read from (with RD low) the internal registers (Pixel
Mask Register, Pixel Address Register, and Color Data Register). Do
is the least significant bit.

During write cycles, the rising edge of WR laiches data from the Do -
D7 Inputs into the register selected by the RS — RSy Inputs. During
read cycles, RD drives the Dg — D7 lines from the register selected by
RSe — RS1. The end of a read cycle Is determined by the rising edge
of RD.

When both WR and RD are a logical one, the Dg ~ D7 pins go into
three-state.

WR
Write Control Input (TTL Compatible Input)

WR is the contral signal used for writing data inte internal registers.
WR must be a logical zero to write data to the internal registers.
During Write operations, RSo — RS are latched on the falling edge of
WH and Do - D7 are latched on the rising edge of WR. When active,
information on the external data bus is available to the Do — D7 inputs.

RD
Read Control input (TTL Compatible Input)

___RD must be a logical zero to read data from the internal registers.

—
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RSo - RS1
Register Select inputs (TTL Compatible Inputs)

RSo — RSy allow the CPU fo select any of the intemal registers.
These inputs determine the type of read or write operation being
performed. See Table 1.

SLEEP
Sleep Mode Input (TTL Compatible Input)
SLEEP Is the control signal used 1o initiate the power down "Sleep"

mode. SLEEP must be a logical one to initiate the Sleep mode, an___ .. _

intemal puli-down resistor has been provided at the SLEEP pin 1o
maintain full compatibility with the Am81C176. The AMBI1EC176
defaults fo normal operation when the SLEEP pin is left open (N/C).
The SLEEP pin will typically draw 20p.A when a logical one is applied.

10-2-3. Analog Output Section

R
Red Video Output (Analog Qutput)

Analog output of the red DAC, This culput is capable of driving an
RS-170A compatible doubly-ferminated 75Q cable.

G
Green Video Output (Analog Output)

Analog output of the green DAC. This output is capable of driving an
RS-170A compatible doubly-terminated 75 cable.

B
Blue Video Output (Analog Cutput)

Analog output of the blue DAC. This output is capable of driving an
RS-170A compatible doubly-terminated 75 cable.

IREF
Current Reference (Analog Input)

IRer is the reference current input. through this pin the user provides
the reference current for the DAC which, in furn, control the full-scale
output currents.

1VwHITE

Irer = 2.1 Ruoap (=87.5Q)

10-2-4. Power Supply Section

Vce
+5 Volt analog Power Supply

GND
Ground

10-3. FUNCTIONAL DESCRIPTION

The AmB1EC176 CMOS color palette integrates all majer functions
required in the video section of a graphics system and supports pixel
rates sufficient to drive monitors with resolutions up to 1024 x 768.

A programmable 256 x 18 Color Look-Up Table (LUT) maps pixel

During Read operations, RSe ~ RS+ are latched on the Talling edge of
RD. When active, information on the internal data bus is available to
the Da ~ D7 pins.

—87-

data from a bit-map memory into physical color, and three 6-bit Digi-
tal-to-Analog-Converters (DACs) convert the outputs of the LUT into
RS170A compatible RGB analeg format. Up to 8-bits per pixel are
supported for a maximum of 256 simultaneous colors out of 256K
color combinations available.



10-3-1. CPU Interface

The Am81EC176: s designeet o suppoit'a standard CPU hus: inter-
face with direct access to 256 Color Look-Up Table RAM, Iocanons
and two ccntrol regasters The' CPU interface . is completely
asynchronous with fespect to pixel ‘clock. However ‘dafa transfers
between the LUT RAM and Red Register, Greeri Register, and Blug
Register (see block diagram) are internally synchronized to pixei
clock. Double sampling techniques have been utilized in ofder fo
minimize metastability . problems. cccurring when synchronizing an
asynchronous event (such as RD or WH) wrth a free runnmg clock
(such as CLK). S

Thé Read and Writs. aceess to the LUT take one and two plxel clock
cycles, respectlvely o .

The nature of the CPU access is determlned by the Hegister Select
(RS1, RSy) inputs. RSy and RSy select amgng.-Address Register (LUT
write), Address Register {LUT read), Color Data Regfster and PIXEl
Mask Register, as shown in Table 18-1.- - oo BEE

Table 10-1. BSg, RSt Detoding . =° 71 5.1,
RS RSo Access Type
0 0 Address 'Reg; (LUT. write). :
0 1 Coelor Data Register
1 a Pixel Mask Register
1 oo Addrgss Regg. (LUT read) : 5.

A typtcal color-data write cycle 1 mlt[ated by sethng thi B-bit Addréss
Flegtster (LUT wiife) with the address of the LUT RAM into Wl'IlCl'I data
15 to be wrilten. Next s CPU perforrns three write cycles 1o the Color
Baty Register ong forred; one for green, one for Biug interisity. ‘Atthe
end of the blue cycle the data is concatenated into an 18-bit word arid
written to the LUT RAM location pointed to by the Address Register.
the Address Register is then auto-incremented to point o the néxt
lecation in LUT RAM. This process may be repeated again as re-
quired. if the user needs fo access consecutiva LUT locations the
Address Register needs t¢ be wntten to only at 1he beglnnmg of the
sequanca..See Table 10-2. .

A typlcal 'color daté redd cycle is initiated by seﬁmg the 8:it Address
Register (LUT read) with the address of the LUT RAM'to be read.” At
this point, 18 bits of color daia are iransferred from the LUT'RAM to
the Red, Green and Blue portions of the Color Data Register, and the
Address Register is again auto-incteménted. This process may be
repeated as required. If the user needs to access consecutive LUT
locations the Address Register needs to be written {0 only at the
beginning of the sequence. See table 2.

The 6-bit color data occupy the six least signiﬂcant 'positions in the
data bus. Bits Dg and D7 are ignored during write cycles and are set
fo O during read cycles. Bit Dy is the least significant bit.

Table 10-2. Read/Write Access to the Am81EC176

RD WH RS+ |.RSo | ARb | ARa | . Function

1 0 0 |0 | X | "X [ wrteAddress Register {LUT Write); AR{7:0) & D(7:0); ARb, ARa ¢~ 0 - -

1 o 0 1 o o Write Color Data Reg. (red); RREG(5:0) « D{5:0); ARb, ARa « 0.

1 0 0 1 0 1 | Write color Data Reg. (green); GREG(5:0) « D(5:0); ARb, ARa « 0.

i 0 0 1 1 0 Write Color Data Reg. {blue); BREG(7:0) « D(5:0); Arb, ARa « 0; Write Color
Look-Up-Table; R(5:0) « RREG; G(5:0) + GREG; B{5:0) « BREG; INC, AR(5:0).
Write Address Register (LUT Read); AR(7:0) « D(7:0); ARb, ARa « 0.

1 0 1 1 X X Read Color Look-Up Table; RREG(5:0) « R{5:0); G(5:0) « GREG; B{5:0} «
BREG; INC. AR(7:0). .

0 1 0 1 0 0 Read Color Data Reg {red); D(5:0) « RREG(5:0); ARb, ARa; D{7:6) « 0.

g 1 0 1 0 Read Coior Data Reg (green); D{5:0) +- GREG(5:0); ARb, ARa; D(7:6) « 0.

0 ] 0 i ; 0 Read Color Data Reg (blug); D(5:0) <~ BREG(5:0); ARb, ARa; D(7:6) « 0; GREG:
B(5:0} < G(5:0); ING. AR(7:0).

V] 1 g 0 X X Read Address Register; D(7:0) «— AR(7:0}; ARb, ARa < 0.

| 1 0 1 0 X X Wirite Pixel Mask Register; PMREG(7:0) « D(7:0); ARb, ARa « 0.
0 1 1 0 X X Read Pixel Mask Register; D{(7:0) «— PMREG{7:0); ARb, ARa « 0.

The Am81EC176 uses one 8-bit Address Regisier to address the LUT
RAM. The Address. Register resets 0 0 after a blue read/write cycle
to the LUT RAM dddreds 255, A-user transparent modulo-3 counter
(ARb, ARa) keeps tfick of the red; green and blue cycles and auto-in-
crements at the end of each read/writs access to the LUT RAM. This
couritet is reset o Zero after a-write access to the: Address-Register,
#nd’i§ Unchanged fellowing a read. access to the Address. Register.
Thus & write 1o theé Address Register will:abort any unfinished:-read. or
write sequance.

The Am81EC176 uses one 8-bit Pixe/ Mask Register to modify the
address of the LUT RAM as provided by PIXo.— PIX7. The eight bits of
this ragister are ANDad’ with PiXg — PIX7, and the’ result used as the
addréss fo-the LUT RAN. This mechatiisit provides a quick way to
affér the appedrance of ong or more colors on the display:unit-with
just: one CPU dccass;, without the: nieed: for changing the: bif-map
memory or the LUT contents. The CPU addresses are not affected by
this register.




10-3-2. Display Memory Interface

Pixel data P[Xa — PIX7 are latched on the rising edge of CLK and are
used as address to the 256 locations of the LUT RAM. The total
pipeline delay from PlXg — PIX7 and BLANK inputs, to R, G, B outputs
is four clock cycles.

10-3-3. Video Generation

During each dock cycles, a 18-bit word from the LUT RAM is
presented to three DACs: 6 bits for red, 8 for green and 6 for blua.

The three DACs convert the digital color memory output input RGB

RS-170QA analog format,

The BLANK input is latched on the rising edge of CLK. [t is routed to
the three DACs after a delay of four clock periods, identical to the
delay incurred by the video stream,

BLANK, when active, forces a zero to the input to the DACs, overrid-
ing the current LUT output.

The three analog outputs of the AmB1EC176 are each capable of
driving a doubly terminated 75Q coaxial cable.

10-3-4. SLEEP Mode Operation

The SLEEP mode operation is inifiated by providing a logical one to
the SLEEP mode input pin. In the SLEEP mode, the DACs and
internal pixel clock are automatically disabled and the LUT RAM is
placed in a low-power stafic state. The LUT RAM and internal
registers may be read fram and written to as in normal operation.
Since the internal pixel clock is disabled, the state of ithe external
pixel clock has no effect on operation and may be held low, high, or
left in a metastable state. It is suggested that the exiernal pixel clock
be held low or high to reduce system power consumption. If the
external pixel clock is left in a metastable state, the input buffer will
draw unnecessary current.

The Am81EC176 has been designed with SLEEP control circuitry to
reduce current surging when the part is switched between SLEEP
and normal modes. The latency period for SLEEP {o normal and
normal to SLEEP is approximately 20 us and 5 ps respectively.

The return to the normal operation mode, a logical zero should be
applied to the SLEEP mode input pin. the Am81ECG176 may be
powered up in either the SLEEP or normal modes.

PC-6220
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Chapter 11. Add-on battery
(CE-621EV)

11-1. PRODUCT QUTLINE

Namie PC6220 optional battery pack

The battery pack available as an option to the
PCo6220.

Because the Note computer uses an 800288

CPU has a large power consumption, the computer
goes out of the power aiter a short tims.

I this baftery option s added beside the internal
battery, the PC6220 operating time may be ex-
panded from normal 1.7 hours to 5 hours.

For the battery pack is directly housed in the back
of the PC6220, so it can be carrled along with the
computer. The following introduces the general
specifications.

O Battery:

9.6V, 2.2Ah
(Ni-Cd type 1.2V, 2200mAh x 8pcs)

O Operating time:
3 hours nominal for this pack only.
Q Recharge:

Recharged via the AC adaptor as connected to the
computer, or directly recharged via the AC adaptor
as connected directly to the CE-621EV.

Racharge time: About 3.5 hours.

Description:

11-2. EXTERNAL BATTERY
(Add-on battery pack)

Option
1} Model . CE-621EV Attaches fo rear of PC6220.
2} Type : Ni-Cd battery 1.2V x 8pcs.
3) Capacity : 21.1Wh {8.6V 2200mAh)
4) Batterylife : 3 hours (only with CE-821EV)

4.7 hours (internal battery + CE-621EV)
5) size . 279(W) x 59(D} x 34.5(H)mm 800g

(11.0" x2.3" x 1.4") (1.9 Ibs)

11-3. BATTERY INDICATOR

On the External (Add-on) Battery Pack

1) GreenLEDislit: [ 70% or over {fully charged)
Green LED isoff; :0~70%
The status of the baitery can be checked without connecting to
the computer by pressing the push buiton on the external battery
pack.

v Care should be exercised that the green LED will be lit by
pressing the push switch if the battery pack is charging with AC
adaptor or if the battery pack is connecied to the computer and
operating the computer or charging the battery pack with AC
adaptor.

11-4. ADD-ON BATTERY PACK:.

The. CE-621EV. add-on battery pack'at'r'éches fo the rear of the PC-
6220. With this pack attached, it |s posmble to extend battery opera-
tion timie to up to 4.7 hours.

In order to save some weight, and still have a longer battery In‘e, itis
possible to use the add-on battery pack without the. intermal battery
installed. In this case, 3 hours of battery operaticit can 'be achieved.

11-4—1 Installmg the Battery Pack

. Tum off the power and place the computer and battery pack as
, shown in Fig. 11-1,

Fig. 11-1
= Bring the battery pack up 16 the rear of the computér, and slowly
push the two urits together. Make sure that the two alignment pins

that project from the battery pack are located i In their hales.on the
rear of the PC6220.

* Push togettier firmly until the connector mates, then use a finger to
turn the two lock screws clockwise until tight.
NOTE: I the screws are not tightened securely, they might be
loosened during aperation.

11-4-2, Charging the Battery Pack

The add-on battery pack can be charged sither when attached io the
computer, or as a separate unit.

11-4-3. Charging as a Separate Unit

To charge as a separate unit, plug the AC adaptor into the jack on the
side of the pack as shown in Fig. 11-2.

@@

Fig. 11-2

0=



1t takes about 3.5 hours to fully charge the pack, First the LED next to
the button goes on and off, It goes on lighting if the pack is approx. 70
poercent charged. It takes about another 45 minutes at this state to
fully charge the pack.

11-4-4. Charging While Connected to the PC6220

To charge while connected fo the computer, plug in the AC adaptor in
to the PCB220's power socket. The battery pack is charged in parallel
with the computer's internal battery. It takes about 3.5 hours to fully
charge the PC6220 with the baitery pack attached.

When connected to the main computer, the add-on batlery pack is
connected in parallel with the internal battery. In this configuration, the
computer will automatically draw power from whichever of the two
batteries has more charge at a particular time, equalizing the power
demands between both batteries.

11-4-5. State of Charge

1) Charge indication

When charging the computer with the add-on battery pack attached,
the siate of charge of the battery pack is shown by the pack's own
LED. The state of charge of the add-on pack can also be checked
when the AC adaptor is not connected, provided that a few hours
have passed since disconnecting the adaptor. Press and hold down
the button next to the pack's LED for at least 3 seconds. The LED
shows green if the pack is at least 70 percent charged. If you press
the button with the AC adaptor still connected or within a few houts of
disconnecting it, the LED may show green independent of the actual
state of charge.

2) Low battery indication

The computer's battery indicator displays the low battery indication for
the internal battery and the add-on pack in parallel. When the in-
dicator shows red, the combined power of both batteries is low. When
the indicator biinks red, the computer is about to shut down.

11-5. ADD-ON BATTERY PACK (CE-621EV)

11-5-1 CHARGE

[ About POWER SW:OFF
Charge Time 3.5 hours When connacied the
; PC&220
POWER SW:OFF
Typ. C.6A ) When connecled the
Charge Current PCB220
POWER SW turned ON or
Typ. S5mA after fully recharging

PC-6220
AC I
Adaptor |
ob— e
; Poonl =
Power SW |
; PCE220 : :
— orFl— !
0BA et _ | ; :
Charge H |
Current 55mA ; i
0 i irioke | P
Pl A P
R Co 2
Pl P vE .~
Battery P8 i H E ! : ‘
b lapprox| . { § ot
Cta v . 1 : ' oyt
Vollage H & : «@5min | . ! \approX.4hours ¢ ¢ 2; 2:
. : : ! Ho id
The Battery is futty dstharged | The Battery is {uthy discharged
0 ——t— ; } : -
ON+ 1 :o 1 . ]‘ '
LED I
OFF ‘
*1: Ta Ve Vr is compensated by the thermis-

40°C | approx. 11.2V tor inside the battery.

25°C | 1.7+ 0.1V
5°C | approx. 12.4V

Fig. 11-3

*2; ta+ib = 4 hour

*3; fo+id = 45 minutes

In case of connecting io the PCB220, the battery is recharged rapidly
and the LED goes on and off when POWER SW Is turned off, and itis
recharged slowly (trickle mode) and the LED goes out when the
POWER SW is turned on.

If the voltage of the battery already comes up to 11.7V (at 25°C), the
LED has going on when the POWER SW is turned on.

In case of recharging as a separate uni, it is always recharged rapid-
ly and the LED goes on and off.

During recharging rapidly, the LED on the Battery Pack goes on and
the 45-minutes timer staris when the voltage of the battery comes up
to 11.7V (at 25°C).

When the LED goes on, the battery Is approx. 70 percent charged.

And after about 45-minutes, the recharging is finished and the charge
mode is charged to the trickle mode.

If the POWER SW is turned on while the 45-minutes timer is working,
the operation of the fimer is ceased, not reset.




11-5-2. CHECK THE BATTERY BY THE PUSH SW

AG afaptor .
: .
_ L9 ;
B
Battery
“Tvolkage VFL
o
on i
Pushsw | ) : ‘ H
“ORF ] ’
N
LED :

oFF L=

X1; VR = 102201V,

I the voltage of the battery is more than sbout 10:2V; the LED shows
green when the button next to the LED is préssed and heid down. In
this case, the battery is more than about 70 percent cha_rge_d.

If pressing the button with an AC Adaptor corinected. or within a few
-kours of disconnesting it, the LED may be green Because the volt-

age of the battery comes more than 10 2V

11- 6. Nl-Cd Battery

Electrical charactenstlcs

=

Item e

~ Test method

Standard

1 | Open voltage

Use a DC voltmeter (clags 0.5 or higher, internial resistance 1000

OhmvV of moré) to measure the voltage between pins.

Min. 10V (within 14 days from
charging}

| After chiarging for 5 hoars with 660mA current and Ieavmg for 1

Discharging time: min. 5 hours

2 | Capacily | hour,: make contiriuous ‘discharging wilh a constant current of

T 1.440rmAto the-end voltage (8V) of dlscharglng :
AR After charging for 5 hours with 660mA current and leaving for 1 | Discharging fime: min. 50 minutes
3 High- eﬁ’mency dlschargmg hour; ‘make, gontinugus ; discharging with. a, constant eurrent of

performance

220mA to the end voltage (8V) of discharging.

4 | Overcharging performance

Charge a discharged battery for 48 hours with a constant current
of 660mA under ambient temperature of 10 £ 2°C. Leave it for 16
to 24 hours under 20 + 5°C. Then perfarm discharging according
to item 2.

Must be free from remarkable
deformation and leakage. The
standard in item 2 must be met.

5 | Capacity storage performarce

After charging for 5 hours with 660mA current and leaving for 28
days, make continuous dischiarging with & constant current of
440mA to the end voltage (8V) of discharging.

Discharging time: min. 3 hours

6 | Lifetime

Discharge a charged battery for 2 hours and 20 minutes with
550mA current. Discharge it for 3 hours and 10 minutes with
550mA current. Repeat these charging and discharging. To check
the capacity during the test, repeat 50 cycles of charging and
discharging, discharge the battery (which finished the former dis-
charging) with a 440mA current to 8V, then charge and discharge
according to ftem 2,

Until the capacity falls to 60 % of
the rated capacity, Min. 500 times.

Safety valve operation
{Destructive test)

Discharge continuously with a 440mA cuirent to the end voltage
{8V} of discharging. Then charge it with a constant current of
2200mA.

The safety valve must operate in 5
haurs.

s
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CHAPTER 12. 3.5" FDD unit
(CE-621F)

12-1. General

This is an external 3.5" floppy disk drive option that connected to the
expansion bus connector behind the PC-6220. This floppy disk drive
can read/write a 1.44MB and 720KE disks. When the CE-621E ex-
pansion box option is connected to the PC-6220, the floppy disk
drive can be installed to the CE-821E. For this unit also has the 5.25"
FDD (CE-452F)external keyboard (PS/2 keyboard) interfaces, those
devices can connect 1o CE-621E.

12-2. System configuration

CE-821F

CE-B21F

Full key

interface CE-821E

5 1/4 inch FDD
interface (CE-452F)

Fig.12-1
12-3. General specifications

FDD {(Internaly 3,5":1FDD
* Storage capacily 1.44MB/720KB
* Transfer speed 500K-bit/250K-bit
{External) 5.25": FDD connectable
* Interface 25-pin D-SUB
¢ CE-452F conneciable

External keyboard * PS/2 full keyboard supported
* §-pin mini-DIN connector
Connection with PC-8220 Directly connected to the system bus with a 120-pin connector
Power supply +5V (from the PC-6220)
i i ions 16Bmm(W) x 143mm(D)x34.5mm({H} (6.5" x 5.6" x 1.4")
Weight 630 g (1.4 Ibs}

.
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12-4. Block diagram

12E9En
] Address
“| decode e R
ort e BAL
] i Sinch
—— i |y ~ .FDD".
16MHz R T v
1T T I Select | ! '__hf ] Drive | RS
19.2MHz slect | - ° ¥ select. | ! ‘)
HOST {—= Y == R | Rt SEE R S
R— i 3N
— orvEm S
,\ Y
— Floppy
NE _d-ISk—1” Internal
—N - : controller ' 3 5inch
FDD
M-DIN
| Bpin
: o EXT.key
\r —=A
- interface ¥ Il— ......... EXT
ey

= 'Fig.12-2 3.5 inch Portable FDD
12-5. Circuit description - : ‘

It incorporates the 3.5" floppy. disk drive and its interface to make
expansion of the PC-6220. I the CE-621F is contained the IBM PS/2
full keyboard; 5.25" fiéppy digk drive interface, and external keyboard
interface. P oo

Assignment of the 3.5" and 5.25" FDD cari be selected via the Sharp
original port (SOF). T6 make it connected, write. the pointar address
01H) in 7CH, then write data in SOP 7DH. 7CH will be cleared to

00H.
(1) /O address
Address | ReadiWrite Function 1/0 allocation
7CH Write Pointer address setting 0iH
7DH Write Key allocation setting BitS
7DH Write FDD allocation setiing | Bit2,1,0

bits Key selection

0 | Internal key

1 | External key

External drive -

bit2 bit1 bitD Intemal drive
0 0 0 Drived Driva1
0 0 1 Drive1 | Drived

g



CHAPTJER 13. Circuit diagrams and PWB layout
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13-10. ROM board unit (1Mbit-OTP)
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13-11. Main PWB connector Table-(1)

CN1 EX-UNIT CNt EX-UNIT {CONT)} CN3AHDD CONNECTCR

PINND] SIGNAL |PINND| SIGNAL PINNG] SIGNAL  [PINNO.  SIGNAL PINNO| SIGNAL PINNO|  SIGNAL
1 SD15 &1 GND a ATl 3 CIK 1 TFESET | 2 GND
2 5074 62 | MASTER 32 Alz a2~ | -REFRESH 3 x07 F 08
3 sD13 &3 VGG = YT 93 | DREQ 5 X068 8 oA
4 SD12 64 DREQ7 34 Ald b4 -DACK] 7 XDs a8 10
5 5011 5 | DACK? 35 AE a5 | DREQS P XD4 10 b1
g Spbio 66 DREQS 36 AlS o5 -DACK3 11 XD3 12 D12
7 509 57 | -DACKS a7 vCC o7 J0R 3 %02 14 013
8 sSDa [1:8 DREQ5 38 Voo [:1:3 Ble 15 XD1 16 04
9 MEMW | 68 | -DACKS prs VGC 98 | PWRGOGD 17 D0 18 015
0 | MEMR | 70 | DREGO 0 AEN 100 | Difeds 18 GND 20 NG
W At7 71| -DAGKO A1 | ochRDY | 101 | -EN2E P NG 2 GND
i2 Alg 72 [RQ14 42 XoD 102 GND CNBB HDD CONNECTOR
13 Alg 73 IRCH 5 A3 XD1 103 -OWS
14 Ao & e " o2 o =0 FINNO] SIGNAL JPINNO]  SIGNAL
15 Az 75 Rat 45 ¥0a 105 | DREGR ! Aow 2 GND
18 AZ2 76 RQ10 46 XD4 108 GND 3 -1oR 4 GND
17 A23 7 | o6sis 47 XD5 107 RGO 5 NG 6 NC
18 _SBHE 76 | MEMGS16 43 XD6 108 GND 7 NC 8 GND
19 GND 73 GND 9 X07 09 | RESET g 1RQt4 10| -ocsts

Ho ShD a0 GND 50 | -OCHCK | 110 GND n St 12 NG
7 5A1 & vCC 51 HLDA m NG 3 SA0 L She
22 SAZ B2 VG B2 EALE 12 | -BELEXIO 15 | HDOSD | 16 | -HDCS
73 5A3 & ALE 52 | KBOLKO | 113 | KBOLKI | :; ‘H\?:CCT ;g 322
2 SAd a1 TC 54 | KBDATAD | 114 | KBDATAl
25 S5 8 | -PAcke 55 NG 315 NG 2 GND 22 VGG
25 SAG 85 IRQ3 ] NC 116 NG
% SAT & ey 5 NG 7 NG
28 5A8 g8 IRQS 58 NC 118 NC
% A0 ) TRQB 58 | JNTKEY | 118 NG|

E A0 0 iRQ7 80 | -EXUNIT | 120 | ATIXT(NG)
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13-12. Main PWB connector Table-(2)

CN2 MODEM & CRT CN4 P/S POWER CN6 EX-RAM A CN7 EX-RAM B ‘
pnno] siGNAL PN NG]  SIGNAL FINNO, SIGNAL |FINNG] SIGNAL PINNO] siGNAL  JPINNO] sianal | [PINNO] siGNAL  JPINNO|  sianap
7 vce 35 GND 1 vCo 2 VG 1 vCC 6 GND 1 vee 26 GND
z GND 38 ) 3 vCo 4 VBU 2 CSEL4 27 CSELS 2 CSELG 27 CSEL7
3 sV 37 | SELMD 3 vLCD 6 VAC 3 CSEL2 2 CSELS 3 CSEL4 28 CSELS
q 5AD a8 sAl 7 GND 8 GND 4 REFR 29 MA18 4 -REFR 29 MATE
5 5A2 a8 5A3 5 VED 10 VBD 5 MA17 30 MATE 5 MAT7 a0 MATG
) 8A4 40 SA5 11 | TEMP @GND) | 12 cB 8 MA15 a1 MAT4 8 Ma15 31 MAT4
7 BA6 41 SA7 19 [ "B.GND | ta B_GND -7 T MAI3 32 MA12 7 MA13 32 MA12
B 5A8 a2 | 8A9 CN5 P/S SIGNAL e [ wan 33 MA70 8 MATE 33 BMATO
9 RESET | 43 | -MORST il : 9. MA9 34 MAB 9 MAg 34 MAS
10 MSPK 44 | INTMDM PINNO. - SIGNAL _ [PINNO] _SIGNAL 10 “wa7 35 MAG 10 MA7 35 MAG
" | cemoM | 45 | - oA~ 1 )~ NC | 2 | ONRSM W MAS TS MA4 n MRS 3 wAa
12 -1owW 45 | VMDGNT 8 |FPWRGOOD | 4 |RSMSW(NC) 12 A a7 MAZ 12 MA2 - a7 MAZ
13 MR a1 | Voo 5 PSMKEY{NC)) 6 B¢ ta GND 38 GND 13 | GND | a8 GND
14 XD0 48 %01 7 LB 8 -BEEP 14 | -FSCELO | 98 | .-PSCEU 14| |. -PSCELO- | @9 | -PSCELY
15 XD2 49 XD3 ' 8 NC 15 | -PSCER0 | 40! | -PSGEHI 15, | -PSCEHO |.. 40 | -PSCEH)
16 X4 50 X085 16 | -FSOE 41 PBWE 16 | PSCE | 41| -PowE]
17 XDa 51 TXD7 17 D18 4 Bi4 17 DI5 a2 D14 |
18 AEN 52 IRQ10 18 D13 43 Diz 18 D13 43 b1z |
18 IRG 53 IRC5 19 o o Dio 19 D a4 D10 |
20 VGADO 54 VGADI 20 pg | 45 D8 20 D9 45 D8 |
21 VGADZ 58 VGAD3 21 D7 46 D6 21 D7 45 Ds '
22 | VGAD4 | 56 | VGADS 22 D5 & D4 22. D5 .} 47 D4
23 | VGADS 57 | vGAD? 7 D3 48 Dz 23 D3 . | 48 D2
24 | PWADWN1 | 68 | -ENCAT 24 Y 40 Do 24, ™ 49 0o
25 | SFTCLK | s8 | -PALRD 25 GND 50 vCC 25 | . .GND 50 vee
25 GND 50 | -PALWR
27 Vo 61 Vi
28 V2 62 va
2 v4 B3 V5
a0 V6 64 V7
31 BLAMK | 65 | VSYNG
32 | HSYNC | 66 |-SENSE CAT :
23 veC 67 GND
34 GND 68 VG :
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13-13. Main PWB connector Table-(3)

CN8 KEY MTX CN10 PRINTER CN13 PANNEL SW
PINNO| SIGNAL |PINNO| SKGNAL PINNO, SIGNAL |PINNO.| SIGNAL FINNOJ SIGNAL
1 Yo 2 ¥i 1 | STRODE | 14 | -AUTFDX 1 SHUT
3 va 4 Ya 2 DATAD 5 | -ERROR 2 GND
5 Y4 6 Y5 3 DATAI 16 AINIT CN14 SPEAKER
7 | vs | = X16 4 DATAZ 17 | -SLCTIN
S | ~ v b1 NG 3 DATAZ | 18 GND PINNOJ| _SIGNAL
M NG |fa2 NG | 8 | DATA+ | 19 | _GND. 1 | SFEAKER
13| % | X 7.| bAME | 20 | —GND L2 8PV
s Xz I 18 xa. 3 7| -DATAB. 21 GND. CN15 10-KEY
17 X4 18 x5 9 DATA7 | 22 GND PN NG]  SGNAL
1 X% ||| 20 x7 10 “ACK 2 GND T =
2 7} 22 X 1N | PRBUSY | 24 GND 2 -
23 | xw || 24 X1 iz PE 2% |  GND_ 3 =
-CNé ROM ' ’ ) 13 SELECT 2 |~ CNTD P Ta
PINNOG] siGNAL [RINNO| signaL | -CN11 RS-232C 5 I3
1 ved. ||z | oNp PINNO.| SIGNAL |PINNOJ] SIGNAL 8 6
3 GND 4 VCC Tt cD [ DSR 7 L
5 X7 5 DB 2 AD 7. | A 8 AL
7 X0 || @ oo 3 SD 8 cTS g ™
P x05 . | [0, D10, z DTR P o " GND
11 XD4 12 D11 .5 GND CN16BATTERY
:z xxg: E :: g: CcNizLep PIN'ND]  SIGNAL
p= o1 B o FINNG]  SIGNAL ; B—S:D
19 XD0 : 20 D15 ! s 3 vBD
21 AD0 |22 AD 2 il
2 AD2 | 24 AD3 8 or2
25 | Aba 26 ADS 4 BLOFF
27 a5 .| o8 “AD7 _ 5 vee
) ADE ) ADY & GND
3 ADT0 32 “ADN L VLGDO
2 AD12 | |94 | .AD1s 8 bLe
3 AD14. | [ | ADi5 s | .bu
a7 |, EAt6 38 | EAT 10 - puz
3 | EAB | ja0 | EAID | 1 pua
# EAZD 42. | CEDOS 12 DLo
43 -MEMR a4 -CSBIOS : 18 pL1
45 | -OEROM | |46 | -MEMWE 144 D2
a7 NC 4B GND 5 ] D8
a9 GND 50 VGG
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13-17. 1MB RAM board (CE-621B)
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13-18. 1MB RAM board layout
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13-19. CE-621NK circuit
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13-20. CRT adaptor (CE-621A)
- ® CN1 .CN2
[CNI-1,361 VL~ >_mFﬂﬁ_ o PINNG,| SIGMAL [PINNO.| stGNAL [P NO. - SIGNAL
. B & I5u-16Y =2 1 VGG 35 GND : 1 .. RED
[CN1-35,68] YOO >—M1C? ko 2 GND 36 VGG 2 | .GREEN
[EN1-2,26,34,35,67]  BND >——T— 3 &Y 37 -SELMD 3 < BLUE
: o 4 SAD ag SA1 4 | Ng
. MR 5 SAZ 39 5A3 5 | GND
[CN1-B51  YSYNC 2 8 € 5A4 40 SAS 8 | GND2
8.1 Bp x 2 F2 Py e
N ——y— :Dvs [oE-141 7 SAG M SA7 7 GND3
. m':’;" IZD' n T HS - [oe-131 8 SA8 4z SA9 a GND4
[eNj-32)  HSYNG Cle =2 Al 9 RESET 43 | -MORST ] NG
[CN1-85] ~5ENCE_CRT =2 b mmm e il
. ﬁ o $ % S Y OND4 fC-g) 10 MSPK 44 INTMDM 10 GND
w ; L2 \ ma3f{] B § ggg EW'E &7l 1 | -csmDm 45 4OR 11 NC
[EN1=27) P & - et - T -
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{CN1-381 1 % & s h 19 IRQM 53 IRQ5
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ten-243 PHUROHN Rl e PLOCR 29 VGAD4 56 VGADS
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. 24 | PWRDWN1 | 58 -ENCRT
e FTCLK .
[anen Yom 25 s 59 FALRD
Egng}s } YGAO2 _ 26 GND 60 -PALWR
(e1-52) YeAds 1 27 Vo &t Vi
[CNI-23] ;E%g — 28 va 62 _ va
GRS R ) e— 29 V4 63 V5
a0 V6 64 V7
at -BLANK 85 VSYNG
a2 HSYNC 67 GND
33 VGo 67 |- GND
a4 GND 68 VGG
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13-21. CRT adaptor (CE-621A) layout
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13-22. FD unit board (CE-621F) - 1/3 c
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13-23. FD unit board (CE-621F) - 2/3
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13-26.

CE-621F board layout
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SHARP PARTS GUIDE

PC-6220
CE-621A/CE-621B
CE-621F/CE-621NK

MODEL CE-621EV

j

—

PC-6220 Exteriors

CONTENTS
w

11 CE-621F Packing material & Accessories

2 PC-6220 Top cabinet 12 CE-621NK Packing material
3 PC.6220 Packing material & Accessories 13 PC-6220 Main PWB unit
4 PC-6220 Display unit 14 PC-6220 VR PWB unit
5 CE-621F Exteriors 15 PC-6220 Power supply unit
6 CE-621F FDD unit 16 PC-6220 ROM board unit
7 CE-B2TNK Ten key pad 17 CE-821A CRT I/F PWB unit
8 CE-621EV Battery pack 18 CE-621B RAM PWB unit
9 CE-621A Packing material & Accessories 19 CE-621F FDD I/F PWB unit
L10 CE-621B Packing material & Accessories m Index
DESTINATION TABLE
U USA EJ Korea
Y Canada ESH South Africa
G Germany, Austria ESB Saudi Arabia
H U.Kingdom E ESG Indonesia
0] Australia EH Malaysia
K Hong Kong
5 Singapore

DEFINITION
The definition of each Rank 15 as follows and also noted in the hst

A ! Parts necessary 1o be siocked as High usage parts.
Parts necessary to be stocked as Standard usage parts.

B:
C ! Low usage parts.

D : Parts necessary for refurbish.
E:

S

Unit parts recommended to be stocked for efficient after sales service.
- -Plaase note-that-theJead-1ime-ar the-said-paris.may-be-longerthan normal. parts

Consumable parts.
Please note that the following parts used in Copier under the same description are classified into A or B Rank

depending upaon the place used.

Example

A Rank . The parts which may be with the revelutien or loading.

B Rank

: Parts similar to A Rank parts, but are net includad in Rank A

. Gear made of Metal, Sprocket, Bearing, Belt made of Rubter, Spring clutch mechanism.

Parts marked with "'A'" is important for maintaining the safety of the set. Be sure to replace these parts

with specified ones for maintaining the satety and performance of the set.
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PC-6220 Exteriors ..~  _> § J ! SR P
T o= -+ PRICE.|. NEW. | -PART — T g R s e e
== NOF| -~ PARTS" CODE "~ | RRNc | ARk | RARK |~ s Y B G RFP TN
DUNT—1020DCZ2Z BG N E__ lKeyboarg [Except HG]
1({DUNT—1021DCZ2Z B H N E Keyboard [G]
DUNT-1022DCZ2Z B H N E Keyboard 1 H ]
2({LX—BZ1D18ECZZ AA o] Screw
3/|QCNw—1011DCZ22Z AW C LCD cable
4|PSLDM1001DCZZ AF N C HD shield plate
5|LX—BZ1187CCZZ AA C | Screw (2X28)
6|LANGTID09DCZZ -|-AH-| N.-[1C Hold angle D
ZJILX~-BZ21158CCZ2Z2 .| AA [~ |, C..[Screw(2x3.5) -— —
S8[RDENC1002DCZ2Z | BV ‘N " E | Power supply unit
" 9(QPWBM1031DCZZ | AK' "N. -]V C PS—FPC
11 |DUNTK1037DCZ2Z % | N |- E HDD
L 12[LANGT1007DCZZ. AE. N. C HD angle
“l 13([QCNW-1018DCZZ AX L. N": C .iHD harness
AP -14[LX=BZ1147CCZZ | AA"} - - |- € Screw
L(CPWBY1007DC0 L k% - | =N [ E Main PWB-unit. -
17| XBPSN2OP0400D AA C  [Screw (2X%4).
2/LANGT1008DCZZ AH N T € THolangleC =~~~
23|LX—-BZ1141CC2ZZ AA c Screw
24|LANGT1006DCZ2 AF N c Hold angle B
25/ LANGT1005DCZ2Z AF N c Hold angle A
26 | XBSSF26P04000D0 AA C | Screw (2.6X4)
Z7IGCOVHLD04DCZZ -] AD -N- C-.-|-Connector gaver X7}
B|c6CABA1003DCZZ BB N 5] Cabinet A
3M|RALMBlIO0O2DCZZ AM N B Speaker
31]PSHEZ1018DC2ZZ AA N. [+ C ..|Speaker fixing sheet . s 1
RIPSHEZIOOSDCZZ | "AF BN N ¢ ¢ tnsulator'sheet T St :
3B[GCOVHIN05DCZE AD [ N _|.. C . |Connector cover RS o
34| XUFPSD30P0800C S[oAA I = 1T | scréw!/(3XB) ' R L
B|GLEGG1002DC22Z AA N D Rubber foot . .
37/ XBBSF3Q0PO060O0QO VAT Tl serew (3X6) PR i 2 il !
3B|UBATNiOOD2DCZ2 BU B Battery
IW[GCOVH1006DC2Z2Z AN [V N iV D/ Battery cover T R R .
0 |GCOVH1002DCZ2Z AD N D | Connector cover CE
41{LANGT1010DCZZ | AE ol Noar[ I €10 'Hold @nglelE 10 St il !
42/LX—BZ1198CCZZ AAC c Screw
d3[QCNW—1013DCZ2Z i AVt N 6 il Cofnécton cable (10pin) AR L i o
M4[GCOVHIO0D3IDECZZ AE [ N € [Connector cover PS
45 ([DUNTK1090DCO0:1 . [--BG b1 N ). E =<} ROM board unit s AR
46 |TCAUSIQ01DCZZ AC I N I D  [Servite label L ) -
47ITLABS51009DCZZ | AG: i N: o D; [Fmark label do i : [G]
48| TELABZ1546ACSA "f°ACY """ T D [TUVIabel'' s " G
HQ|TLABM1004DCZZ [.AF | N, [ 0D [Poplabel ) - ’ N \
AN N i : T il B ] s T " = T
'_ﬁ‘."‘i‘ '-,"5‘--,— .“". .:I)]):i'l 3T T ‘ ‘.“
P RO R T oo T T IRl Rk = B
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PC6220

[1] PC-6220 Exteriors




- “PC6220° "

[2] PC-6220 Top cabinet

PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1|LX—BZ1147CCZ2Z AA [+ Screw
2|QSW—-PlopaDCZZ AE N B Push switch
J[QCNW—1014DC2Z2Z AD N c Harness (2pin)
4| XBSSD20POA0OD AR C__ [Screw (2X4)
s |PDMP—1001DCZ2Z AL N c Damper !
E|XUSSD30POBODO AR C_ [Screw (3X6)
7|{GCABBl004DCZ2Z BB N D Cabinet B ]
9|PZETZ1004DCZ2 AB N C Insulator sheet A
0| GCOVAIQOBDCZZ AP N D ! Option_cover. . N
N[OUNT—{038DCZ2Z cQ N E__ | Display unit ; (include [Eblock) |
—
PC+6220 Packmg material & Accessorles o
PRIGE [ NEW [ PART : :
NO. PARTS CODE__ RANK | MARK | RANK ] : i DESC R_I PTICN
i[SPAKA1058DCZ2 AF N D Manualcase! . . Uiy
TiNSEIODB8DCZZ AU N D VInstruction buukj_aplmk) o
TiNSELDOSDCZZ A X N D {Instruction baok (Operation} [u]
TiNSE1007DCZ2 AX N D | Instruction book (Operation) [Except UY,G]
2ITIiNSE1006DCZ2Z AX N D [Instruction book {Operation) ..~ [Y)
CCADZ1003DCO01 AM N _|. D |Service information [u]
TCADZ1075ACZZ AF : SO, 1Card i [Except U]
TGANEZQO2HCZZ AN _ | €& |Guaranty _ P Q]
3J/SPAKAlO011lDCZZ H AM [ N D Packing cushion A
4[SSAKH10628CCZ2ZZ | AA T D Vinyl bag (320 X 380mm)
SISPAKALIOS59DCZ2Z AG D__ | Packing cushion
6|SPAKAR4168SCZ2 AB D Protectnrhandie (61400575)
7{JHNDP2008SCZ2Zs AB C . |Handle -
8|SPAKC1015DC22 AU [ N [ D |Packing case
9|DUNT—1060DCZZ | BD N E .. | Connectar-box
W[LPLTP1004DCZ2Z .| AF N .C ;| Tem plate
A |RADPA1004DCZZ BS N [ B | AC adaptor [uy)
A RADPA10D3DCZZ BQ N B 1AC adaptor {Except U, Y]
12|SPAKA1014DCZ2Z A C N : D~ | Packing cushion B
B[QCNW—I016DCZZ | BB N . C - [Laplink cable
14|SPAKAL1G120DC2Z2Z AG N D, Accessorycase
A ACCB76210CZ2Z AN i 8 [AC cord [H,EH]
A QACCVE620QCZZ AV B |[ACcord _* [G.KESG
A QACCL7620QCZ2Z AW B __|AC cord ' [Q]
A ACCD7611QC22Z AT B [AC cord LEJ]
A 15 CCNW—2814S5C01 AX- B AC cord _ESB“
A QACCB7521QCZ2 AS 8 AC cord . ESH
PHOG—-1023CC2Z2 AB [§ Protect: sleave [ESH]
QPLGAOC1I1BWRED AN C . |AC plug . [ESH
A QACCF7622QCZ2Z AX N B .| AC cord i [s]
PLGAOOI1DUCZZ AM C 3P AC cord adaptor [EJ]
I6|]UBNDA1DOBGCZ2Z AA C _{AC cord band (1 20mm)
17|5SAKA3001CC2Z2 AA D |Vinyl bag (140X 360mm)
1B{SS5AKAD330QCc2Z2Z A A D Vifyl bag (50X 320mm)’
18|[UBATNIOO2DCZ2Z su | L B | Battery ]
20/5SPAKA1013DCZZ | AE N “D__ | Packing cushion A for accessory
21/|5SPAKA1060DCZZ AE N D Packing cushion'D_
2/SSAKH30165€CCZ2Z2 [|-AA ‘ - D | Vinyl bag (240 X 360mm)
22|TLABM2270SCZ2. AB. D. 'Packlnglahel : . "
24| TCAUS1054CCZ2 .| AB c AC cord caiition label i . s [H,EH]
% TLABBI3B81ACZZ AC D_.|Label vl

i




PC6220

PC-6220 Top cabinet

PC-6220 Packing material & Accessories

£ zang.




TUTBEe220

[4] PC-6220 Display unit - i Ioricsn ool
NO. PARTS CODE PRICE | ;| RART | - BESCRIPTION
1/IGCABC1009DCZ?Z BB D Cabinet € )
2|DUNTM1034DC2ZZ BC _E__| Optical conduct plate unit
3ITLABH1065DCZ2Z AA N D - Caution label " )
4IPTPEZ1002DCZZ2 AA ! D_|Tape 8
SIXEBSD26P04000 AA i ;G [Serew (26X 4)
6|LANGT1O02DCZZ AE N C install B
7/|PZETZ1002DC22Z AC . c Insulatar sheet B
g([PCUSS1007DCZ2Z AD_ | [ Cusghion A ..
9|1 ANGT100LIDCZZ. | AE C lnstall A ... . -
10/]PZETZ1001DCZ2. | AC C__ | Insulator sheet A
12{PCUSS1008DCZ2 AD C Cushion B
1B]IQCNW—1011DLZ2Z AW [ .C LCD cablg - -
HMIQCNW—1009DCZ2Z AF - C VR _cable
5IMSPRCIO01IDCZ2Z AA C. | Spring
16 JBTN-—-1001DCZ2Z AB _ C | Stopper button
17[LSTPF1001DCZZ AD _C Stopper
1B|[DUNT—1033DC2Z2Z AW ' _E " | CCFT unit
B(PSHEZ1008DCZZ AE | C | Reflection sheet
W(GCABD1011DCZ2Z AL | ¢ D | Cahbinet D i
2L LHLDWS023NCZ2Z AB | C Holder :
2|[PTPEH1323CCZ2Z AA : C | Key sheet fixing tape '
BIXESSD26EP10000 AA : c Scraw (26X 10) :
MIPCAPZ1001DCZZ AB [ Rubber cap
21JBTN—-1002DCZ2Z AB C Slide switch button -
BI|QCNW—-1012DCZ2Z AD Cc PS cable
2Z7[LX—-BZ1003DCZ2Z AA c Screw
B|DUNTK1036DCZ2Z B A E Inverter unit
HN|CPWBF1019DCO1 AZ N E VR PWB unit
|PSHEZ1006DCZ2Z AZ c Display sheet
31| XUSSD26P07000 A A C | Screw (26X7)
32| XUSSD26P0600D AA C Screw (26X 6)
B|LANGT1003DCZ2Z AD [ Damper L
M|{LANGTI004DCZ2Z AD _C Damper R
F|{JBTN—-1003DC22Z AB C VR butten
B|PSHEZ1O0Q/DCZ2Z AA C VR_sheet
PiLX—-BZ1004DCZZ A A [o] Screw -
BIQCNW—1010DCZ7Z AD C INV cable
WIPTPEZIDD1DCZZ AD D Tape A -
R T I T S LTl
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[4] PC-6220 Display unit




[5] CE-621F Exteriors

___;P:cszza___ e m e R o s emen a e e e wen s

PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTIGN
1[XBPSN20P04000 AA C_ [Screw (2x4) i
2ILANGQ1013DCZZ AL N C__ [Connector angle B
3I|XBBESD20P060DD AA C | Screw (2X6)
4|CPWEBX1016DCG01 N E.- | FDD I/F PWE unit
5| XBBSD20P06G0D AA ] -~ C__[Screw (3X6)
6IQCNW—-1017DCZ2Z AS N C | FD harnéss {26pin)
JILANGQ1IOQ12DCZ2Z AE |--'N Cc Connectar angle A
8/PCAPHL1D016ACZZ AD C__ | 25P cap
§|LX—BZ1141CCZ22 Aa [ [ Screw o
W LX—BZI0IIDCZZ AB 1 € {Screw X
N|PGUMMI1I562CCZA AD J 1€ [Rubber
12{XUPSD30PO8BOOD AA _C - [ Screw (3x8)
IBILANGT1015DCZ2Z AF N [~ C JFDangleR o
H[DUNTK1062DCZZ [ BW N _[* E TFDD unit
15| LANGT1014DCZZ AF N C |FDanglel.
6|GCABAL012DCZZ AX | N D__ [ Cabingt A -
17| XBPSFA0P0G0OO0O AA | C | Screw (3X6)
18/XUBSF30P10000 AR € |screw@3xiy
19 TUABG1025DCZ2Z AC N D |Labet” = Y]
TLABS1026DCZZ AC N ‘D |Label - K [G]
W |GLEGGI1002DCZZ AA D | Rubber foot
20|EX—BZ1007DCZZ AG C_ [Screw:-. .
2|GCABB1013DCZZ AY N D [Cahinst B i
B3|PS§HEZ1012DCZ2- [ AF N C__ [Insulator sheet ~ )
24|MSPRC100SDCZZ AA N c Spmg
S| 1
[6] CE-621F FDD unit e
- o PRICE} NEW -| PART
NQ. PARTS CODE RANK | MARK | RANK" i DESCRIPTION
1|0iEK302157 .7/ AM N~ D~ [Case.
2[00 i EK90215603.” | AN |- N D | Pénel Assy(For 30)
3|0 i EK3200340 3~ AD [N, [ . € [KombFor30y -
40 i ERK902160.°/7 AN N |8 TrackOOSwntch Ass'y
5|0iEXB12260405 AA | .N G | Screw
6|0 EK790700/°7// BR_|7-N B "-HeadAsé'y
J(0EK160205.77/..] AG N™ .| € [Guide.Bar i
8|0iEXD21200122" ;| AA N |™¢_ |E typeRing
q 0iEK790740./// BB | N B .| Stepping Mator
DiEK79:0742/// BB :|" N B - | Stepping Motor
W[ O iER790241/ 77 | -AK C _|Pivot Bearing = - .
0IEK790677,/.//” [ AK N [ PlvotBearlng ‘.
N[DIiEK790678, 7 AR N c_ |Bal
2|0iEK410793/ 7/~ AB N C__ | Clapper
3[DiEXB12260405 AA N. C  |Screw -
4|0FEKS021583.//7 EQ N 1. E [PCB Assy
6|0 i EF16200026,7 AA | N C  [Screw = g
(Unit) j
90 [DUNTK1062DCZzZ [ BW | N E [FDOD unit
i - 5 _ ]
I _" iR s ; ;
- — TS
’ 1 :
i 2, A
TN v

I




CE-621F Exteriors

[6] CE-621F FDD unit

PC6220




- _......_'..,.:-:P:c:s—'z‘zu‘:_u.ur-..;, e e e e T
CE-621NK Ten key pad

290G

PRICE| NEW | PART )

NO. PARTS CODE RANK | MARK | RANK 1D ESCRIPTION
1{00P40AAADTI3LA B A N D Upper case i v .
2|00P74AAAD123A AN N € [Torsion bar ) =
3|00P2B72AA005A AG M cC T screw,
4|00P2A0%AAD02A AG N C M screw ..

A 00PAKA4AADLDA AV N C Connector - o -

b0 OPK2AAADZT71A AV N C Plate _ By i it
7(00P2A02AA005A [LAG N C | M-screw oo i -
B[00P4KA4JAADZOA |iBH N C_ “[Canngctor :
9/D0P2CO2AAQO2A AG ‘N [ W screw  d : > -

— W0 0P4ZAAA0ZTIC BF N C Sub case 3% -
1100P,72AAAD05 2A AN N - C Bushing N al 5
12|00PA49AAA2002A ] AR N D Label B . i
13/[00P2B72AA001B “AG N [ T sgrew 1. . P
MIDOP4FAAADLD3A BA~| N D | Lower case” . a7

01| 00P-J1AAA2D006H8 BL-|'N C | Key top ass'y- . - . i -

L3 N L N . at L U 1 . ]

D e .\ "
Lf R v -
CE-621EV Battery pack =~ ° 3]
aF: A ) PRICE| NEW | PART , ;
;pNO.| ‘PARTS CODE RANK | MARK | RANK ] 2
1{0DBCABiIiNET-—AU B H N D Cabinet A{upper) -
2/0DBBATTS8—2200 [L-BQ N B Ni—ed - - Lt
3|0DBCABINET—B/A- BH /% N D Cabinet B(ower) I i
4|0DBCONNECTORS 8F " N.] € |[Conmector
5]0DBCHARGER—-UT CF N i1 E .| Charger unit:’
] R
o .-,3.\“-\' i i
9] CE-621A Packing material&Accessories
. .. ' s B EY= N

NO. PARTS .CODE | RANK | MRk [ RANK | U] DESCRIPTION
1|SPAKP1038DCZZ | .AB | N D[ Vinyl bag _
3{SPAKA1Q57DC22Z | AD N D | Packing cushion
4|SPAKA1044DCZ22Z [:AH/[P N D [ Packing cushion
G| T iNSM1021H Czz"| AD| D [Operation manual(EF,G,3) [¥3

TiNSM1024DCZZ AE“ N D [ Operation manual [Except Y]
6|SPAKC1032D€C2Z | AG N D Packing case
7|[TLABP1023DCZZ AA N D UPC barcord label [Y]
8 TLABM2121HCZZ AD D Packing label . - e a ey ea DY
TLABM1466ACZ2Z AG D! [Packing label isild fe el Y
[ " B |
Al - ; ]
. .
7 T
. N = -
Ut
fis -
| i L iy
: B ERE
L s o
T T
- !

[ta)
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CE-621NK Ten key pad

[9] CE-621A Packing material

CE-621EV Battery pack

&Accessories

— 10—



CE-621B Packing material&Accessories b vl me T VIR0 T

11 CE‘621F Packing material&Accessories

==



CE-621B Packing material&Accessories

PC6220

NO.|  PARTS CODE  |GRIGE| NEW 1§ PART DESCRIPTION
1]SPAKP1D31DCZZ AA N D Vinyl bag
JISPAKALDSGDCZZ AC N D Packing add
41SPAKAID43DCZZ AK N D Packing_add
S5ITiNSM1D2IHCZZ AD D Operation manual(EF,G,S)
6|SPAKC1D032DCZ7Z AG N D Packing case
T|TLABPl022DCZZ A A N D | UPC barcord label [Y]
g TLABM2121HCZZ AD D Packing label
TLABM1A66ACZ2Z AC ] Packing label [¥]
CE-621F Packing material&Accessories
NO. PARTS CODE BRIE | W | RARK DESCRIPTION
1 TiNSMI1021HGCZZ AD D | Operation manual(EF,GS) [Except Y,U,G]
TiNSM1011DCZ2Z AF N D Operation manual U,G]
2|SPAKA1D027DC2Z AV N D Packing add
3|SSAKH3IOD1OCCZZ AA D Vinyl bag (0.03tX 180X 240)
4/SPAKC1025DCZ2Z AM N D Packing case
5|TLABP1019DCZ2Z A A N ] UPC barcord label [Y]
5 TLABMZ121HCZZ AD D Packing label
TLABM1466ACZZ | AC C_ | Packing label Y]
CE-621NK Packing material
NO. PARTS CODE BRICE | jNEW | RARE DESCRIPTION
1/00P5B115A090A AT N D Packing case
7] 00P98AAADOO20A | AY | N D | Accessory
PC-6220 Main PWB unit
NO. PARTS CODE e | iy | RARK DESCRIPTION
l1|[RR—-DZB8101ACZZ AC B Block resistor {1000 X 8) [BR1
2IRR—DZ4a472AC2Z2Z AB B Block resistor (4.7K[1X 4) [BR2]
3I/RR-DZA4223ACZ2Z AB B Block resistor (22KOx4) [BR3]
41RR—DZ4333ACZ22Z AB B Block resistor {33K0X4) [BR4]
5|RR—DZ2333ACZ2Z AA B Block resistor (33KQX2) [BR10O
6[RR—DZ2223AC22Z AA B Block resistor (22K0 X 2) [BR1O1]
7|RR—DZB3I33ACZZ AC B Block resistor (33K X 8) BR102]
B/RR-DZ4333ACZ2Z AB B Block resistor {33K0 X 4) [BR103)]
9/RR—-DZBI1O0O3ACZZ AC B Block rasistor (10KO X B) BR104]
IO|RR-DZ4333ACZ7Z AB B Block resistor (33KOX 4) [BR105]
l1([RR—DZ2223ACZZ AA B Block resistor (22K0X 2) [BR106
12[RR-DZ2101ACZZ A A B Block resistor (10001 X 2) [BR107]
J3[RR-DZB10YACZZ AC B Block resistor (1000 X 8) [BR10E]
4|RR—-DZ4333AC22Z AB B Biock resistor (33K X 4) [BR109
I5|RR—-DZ2223AC2Z2Z AA B Block resistor (22K0QX 2) [BR110]
I6[RR—DZ2102ACZ2Z AA B Biock resistor (1K1 X 2) [BR111]
17[RR-DZB8101ACZ2Z AC B Block resistor (1000 X 8) [BR112
IBIRR—DZ8103ACZ27Z AC B Block resistor (10KQ X 8) [BR113]
13(RR—-DZ2103ACZZ AA B Blochk resistor {10K0X 2% [BR114]
20/RR—-DZB101ACZZ AC B Block resistor (1000 X 8) [BR115
21 [RR~-DZB101ACZZ AC B Block resistor (1000 X 8) [BR116]
22 |RR—-DZ8821AC2ZZ AC B8 Block resistor (8200 X 8) [BR117
22[RR—-DZ4101ACZZ AB B Block resistor (1006 X 4) BR118
24|RR~-DZB8101ACZ2Z AC B Block resistor (10001 X 8) [BR119]
25|RR—DZA4101ACZ2 AB B Block resistor (1000 X 4) [BR120]
26|RR—-DZA102ACZZ A8 B Block resistor (1K1 X 4) BR121]
21/|RR-DZB102ACZZ AC B Block resistor (1K1 X8) BR122]
2|RR—DZB3I33ACZ2Z AC B Block resistor (33K0OX 8) [BR123]
29|/RTO—-RI1I0DD1ACZZ AE C T.Capacitor (20pF) [C1]
W)RC—~EZ1001DCZ2Z AD [ Capacitor (16WV 47u4F) (C2
_3RC-FZ1001DCZZ AD | [ Capacitor (16WV 474F) C3
RZI{RC—EZ1DOIDEZZ A K o] Capacitor (0.047F) C4
BIRC—-EZ1001DCZ2Z AD o] Capacitor (16WV 47x4F) [C5]
MIRC-EZ1001DCZ2Z AD C Capacitor (16WV 47uF) [C6)
IBIRC—EZ100IDCZ7Z AD [o] Capacitor (16WV 474F) [C7]
BIRC—-EZIDODIDCZZ AD [o] Capacitor (16WV 47uF) Cc8
37({RC—EZ1001DCZ2Z AD [ Capacitor {16WV 47xF) [CO)
3B|RC—EZ1001DCZ2Z AD i C Capacitor {16WV 474F) [C10

—17—




PC6220
PC-6220 Main PWB unit 29)]

P

i INO. PARTS CODE' -3 . [RRICEL- NEW, | PART _

il 3W|[VCCCTVIHHE4TO0d [ AA | __C__ .| Capacitor (50WV 47PF}

|1 40 [VCKYTV1EF1042 AA C __|Capacitor (25WV 0.104F) "

1] 4 |VCCCTVIHHA470Jd, | AA | _ .| . C _|Capacitor (SQWV 27PF) !
VCKYTVIHBI1 02K AA_ __.C_ .|'Capacitor (50WV 1000PF
VCKYTVIEF1042Z | AA | [ C _[Capacitor (25WV 0.104F) _

L VCKYTVIEFL042 | AA [+ Capacitor {25WV 0.104F) -
NVCKYTVIEF1042Z AA __C__ | Capacitor (25WV 0.10:F)
VCKYTVIEF1042Z | AA__ ..C Capacitor (25WV:0.104F)
| VOKYTVIEE]QDAZ A —G—tGapacitor (26WV-0.10uF)——
VCKYTVIEF473Z. AA _C | Capacitor {25WV_0.047xF) .
VMCKYTVIEF1047 AA [ __ C_ | Capacitor (25WV Q.10uF) !

JVCORYTVIEF1042 | AA | . 1 C._|Capacitor{25WV 0.104F)
VCKYTVIEF1D42Z A A C Capagitor (25WV 0.10xF) . 1

WVCKYTVI1IEF1042 AA C_ _|.Capacitor {25WV 0.10xF)" *
VCKYTVIHB102K . AR EA . C Capacitor (BOWY 1000PFY . -
 VCKYTVIHBLIO2K [ AAT[ C .| Capacitor (S0WV 1000PFy "7 - -
VCKYTV1IHBI102K | AA __C__| Capacitar (50WV_1000PE)_..

[ VOKYTVIEFE 104727 AA _.C._ | Capacitor {25WV 0.10uF) -~ ./

JVMCKYTVIEF 1042 AA __C__ | Capacitor (25WV 0.10uF) . !
 VCKYTVYI1IEF1042Z | AA L. |.Capacitar (25WV 0.10uF) S
VCSAPJI1AE1O06M i AE C... | Capacitor (10WV 10pF)____©
VCKYTVIEF 104 AA C._ |Capacitar (25WV 0.102F)
VYVCCCTVIHH22D CAA T [ C . |Capacitor (SOWV 22pF) ' ¢ .
VCCCTVIHH22D AA | C _ |Capaciter (FOWV 22pF) G . . LA Db
VCKYTVIHB102K A A C___|Capacitor (SOWV_1000PF) . |
VCKYTV1IHB102K | AA .C . _[Capacitor (50WV_.1000PF) __ _.| .
VCCCTVI1IHH470J | AA | _.C__ | Capacitor (50WV 47PF) . I
VCCCTN.1I1HHA470J | AA | | _C [Capacitor (S0WV 47PF) . .
VCCCTVIHHA470 C Capacitor (50WV 47PF) .

IVMCKYTV.1IEF 10427 C __| Capacitor (25WV. 0.10xF)
VCKYTVIHB102K: 1 € Capacitor (50WY 1000PF i
VCKYTV1IEF1047 ~__C__|Capacitor (256WV 0.10xF) 2, -
VCKYTVIEF1042Z _C _ [Capacitor (25WV-Q.10pF) | = .-
VCKYTVIHB102K _C. | Capacitor (50WV 1000FF) ..'
VCKYTV1IHB102K. C..__| Capacitor (50WV_1000FF)

JVCKYTVIEF1042 JAA .G | Capacitor (25WV 0.10xF)
VCKYTV1IEF104Z | AA._ |__.C_.. | Capacitor (26WV 0.10gF), . .. .. .
VCKYTVIEF104Z | AA_|. _C. .| Capacitor (25WV.0.10uE) ..
VCKYTVIEFL1042 | AA C | Capacitor (25WV 0.10xF)
VCKYTV1HB102K AA_ | . . C __|Capacitor (50WV 1000PF)
VCKYTVIEF1D047, AA | 3 c Capacitor (25WV 0.10uF)
VCKYTVIHBI10ZK | AR G| Capaciter (50WV 1000PF
VCKYTV1IHB102K | AA C__’:Capacitor (50WV_1000PF) .
VCKYTVIHBLIO0Z2K AA | € __|'Capacitor (50WV. I000FF) = | . .
VCCCTVIHHA470) | AA C ___|Capacitor (SOWV_47PF). !
VCKYTVIEF104Z | AA {_ ___G__'|Capacitor (25WV G.10uF) -
VCKYTV1IEF1042Z2 [ AA .. G Y Capacitor (25WV 0.10u:F)

(TVIEF1042Z [ AA ..C | Capacitor (25WV 0.10uF) L
TVIHH101J AA. C___[Capacitor (S0WV. 100PF) = .
TVIHH1I01J AA € 1Capacitor {(5OWV 100PF)
TVIHH101J [ AA _|L.. € _:[Capacitor (50WV I00PF) .*
IViHH1O01) [ AA __C__ T'Capacitar (50WV_I00PF) -
TVIHHIOIJ | AA. C__ | Capacitar (50WV._100PF)
TV IHH101J AA [ . C__1lCapacitor (50WV_100PF)
TVIHHIO0L] AA _C___/| Capacitor (50WV_100PF)
TVIHHIOLJ | AA . C__[Capacitor (50WV_.100PF) .1
VCCCTIVMIKHHILIO01) AA. € .°| Capacitor (5OWV 100PF) .
TV 1HHI101J AA | .| C _|Capacitor (50W¥Y 100PF) -
TVIHH470J ) _AA . ...C. . | Capacitor (50WV 47PF). -
IV I1IHHA470) AA |1 € |Capacitor (FOWY 47PF).
TVIHHA470J . AA ___ 1 .. C_ | Capacitor (50WV 47PF) . -
TVIEF1042Z [LAA [ _ . C | Capacitor (25WV 0.104F)
TVIHHA70) | AA | . [ € |Capacitor (S0WV 47PF) =
[V1HB102K | AA C Capacitor (S0WV 1000PF) -
VIEF1042Z AA C_. | Capacitor (26WV 0.10uF) .
ViIHB102K. AA. . .G |Capacitor (5OWV 1000PF) .- - _._. .. '
TV1IHB1l102K AA. . C | Capacitor (50WV 100QPF) .. . ' . . .
TVIEF1042Z. AA .. .C . | Capacitor (25WV 0.10xF) ~ .
TVIEF104Z . AA | _ _|.. € ..lCapacitor (25WV 0.10gF) /.
Z21001DCZ2Z AD [ .| . C.. {Capacitor (16WY 33uF) -
2i1001DCZ2Z AD | | €. |Capacitor (16WV 33.F) 1
Z1001DCZZ .. AD | ...C. . | Capacitor (16WV 33xF} _ -
Z1001DCZZ AD. C__|Cdpacitoi (16WV 33xF) .-F 1 __ .
TV1IEF2232 AA. _C.__.|Capacitor (25WV 0.022uF):) !
YTVIHB102K | AA | __ _...C __{Capacitor (SOWVY 1000PF)
KYTVIEF1047Z [ _AA s I o] Capacitor (25WV 0.10uF) b
YVCCCTVIHH221) | AA . C__.[Capacitor (SOWV 220PF) . "= . . . .. °--
VCKYTVIHBIODZ2K AA _..C. .| Capacitor (50WV 1000PF) '~
YVCCCTV1IHH221J _AA C .. | Capacitor (50WV 220PF)
JVCCCTViIHH221J | AA | .. .1 C. _|Cépacitor (50WV 220PF).__--.. .




PC-6220 Main PWB unit

PC6220

PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION

N9 [VCECTV1IHH221J A A C [ Capacitor (50WV 220PF) [C187]
120]VCCCIV1HHZ21J AR C [ Capacitor (50WV 220PF) [Cl88]
121 /VCCCTVIHHZ21 AA C [ Capacitor (50WV _220PF) [C189]
12IVCCCTVIHHZ21 ] AA € [Capacitor (50WY 220PF) [C190]
123 |VCCCTVIAHZ21 ] AA C | Capacitar (50WY 220PF) £191]
124|VCCCTVIHHZ221J AA C | Capacitor (50WV 220FF) C192]
125[VvCCCTVIHH221 ) AA C__ [ Capaciter (50WV 220PF) [C193]
126 [ VCCCTVIHHZZ21J AA C [ Capacitor (50WV 220PF) [C194
17| VCKYTVIEF1047Z AA C__ | Capacitor (2Z5WV 0.10xF) [C195
128 VCKYTQ1EF4742 AB C__[Capacitor {25WV 0.47uF) [C196]
129 QCNCW1012DCCJ AW C [ Connector (120pin) LCN1]
10 {QCNCMI 1 ABACHEH AN o] Connector_ (68pin) [CN2]
1Bl QCNCW1004DC 2B AG C_ | Connector (22pin} fCN3A]
132 [QCNCW1004DC2B AG C | Connector (22pin} [CN38
133|QCNCMZ354SC1D AF C__ [ Connector (14pin) [CN4)
134 |QCNCW23705C0 | AD C | Connector (9pin) CN5
135 |QCNCM1DI3DCSE ) AR C Caonnector (50pin) [CNE]
136 |QCNCM1D13DC5 } AR C Connector (50pin) CN7]
137/QCNCW1D014DC2D AG C ] Connector (24pin) [CN8
138 CNCM1013DC5 ) AR o] Connector (50pin) CN9]
135 |QCNCWI1012DC2F AT C [ Connector (26pin) CN10]
M0|QCNCMID22DCO AK C Connector (9pin) (CNIT
141 [QCNCM2572RC1E AD € | Connector (15pin) [CN12]
142 CNCM1015DCOB AB B Connector (2pin) CN13]
13IOCNCM2572RCOB AB B Connector (2pin} [CN14]
MIQCNCW2370SC1) AE c Connector_(10pin) [CN15]
15 |QCNCM1823DCO0C AB B Connector (3pin) CN16]
16 [VHDMAZ721.///—1 AC B | Diode (MA721) [D100]
W VHD1SS5332,//—-1 AB B | Diode (188332) [D101]
18] VHDMAT 21,/ /—1 AC B | Diode (MA721) [D102
48| VHDMAT 24,/ //—1 AD B | Diode (MA724) [DA1DO
I [VHDMA?7 24,/ / /-1 AD B Diode (MA724) [DA101]
151 [ VHDMAZ 24,7 //—1 AD B | Diode (MA724) [DA102]
152 [VHDMA724,///—1 AD B__ | Diode (MA724) [DA103]
153 | VHDMAZ7 247/ /—1 AD B [Diode (MA724) [DA104]
154 |[VHDMA7 24,/ //—1 AD B [ Diode (MA724) [DA105]
156 [VHDMAT 24,7/ /-1 AD B | Diode (MA724) [DA106]
156 |QSW—Z1008DCZZ AH B | Dip switch [Dipswl]
157 |RCORF1003ACZ7Z AB C I Core (BLM41A01) [FB10D]
158 [RCDRF1003ACZZ AB C | Core (BLM41A01) [FB101]
159  REORFIDO3ACZZ AB C [ Core (BLM41AD1) [FB102]
60 [RCORFIDOZIACZZ AB C__ [ Core (BLM41A01) [FB103
16l [RCORFI0B3ACZZ AB C_ [Core (BLM41A0G1) [FE104]
162 | RCORFIDO03ACZZ AB C | Core (BLM41A01) [FB105]
163 |RCORFI0C3IACZZ AB C__|Core (BLM41A01) [FB106]
164 RCORF1IOD3IACZZ AB € [Core (BLM41A01) (FB107]
165 |[RCORF1O0D3ACZZ AB C_ [Core (BLM41A01) [FB108]
166 | RCORFI003ACZZ AB C [ Core (BLM41A0OY) [FB109
W6/ |[RCORF1B0D3ACZZ AB C |Core (BLM41A0OL) [FB110]
18| RCORF1003ACZZ AB C__ [Core (BLM41AD1) [FB111]
W | RCORFIODOD3IACZZ AB C | Core (BLM41AO1) FB112
1720([RCORF1003ACZ2Z AB C [ Core (BLM41A01) [FB113]
171 |RCORF1003ACZZ AB C | Core (BLM41A01) [FB114]
172/RCORF1IO003ACZZ AB C | Core (BLM41AO1) [FB115]
173/]RCORF1D03ACZZ AB C_ Core (BLMA41A01)Y FB116)
17ATRCORF1003ACZZ AB € ] Core (BLM41A01) [FB117
175 RCDRF1I003ACZZ AB C | Core (BLMA1AD1) [FB118]
176 |RCORFIOB3ACZZ AB C  [Core (BLM41A01) [FB119
L 177 | R CORFlO003ACZZ AB C__[Core (BLM41A01) [FB120]
17Z2|RCORFI003ACZZ AB € [Core (BLM41AG1) [FB121
17 |RCORFIOD03ACZZ AB € | Core (BLMA1AG1) [FB122
180 [RCORFL1IO003ACZZ AB C  |[Core (BLM41AG1) [FB123]
1B1{RCORF1003ACZZ AB C | Core (BLM41A0L) [FB124]
182]RCORF1003ACZZ AB C  1Core (BLM41A01) [FB125]
183 |RCORF1003ACZZ AB C [ Core (BLM41AOL) [FR126]
1B4|RCORF1003ACZZ AB C__[Core (BLM41AD]) [FB127]
185]RCORFI10D03ACZZ AB C _ICore (BLM41AO1) [FB128]
18| RCORFI1003ACZZ AB C [Core (BLM41A01) [FB129]
1B7[RCORF1I0D03ACZZ AB C | Core (BLM41A01) FB130
1B8]RCORF1DO3IACZZ AB € [ Core (BLM41A01) FB131
IBS|[RCORF1003AC2Z2Z AB [4] Core (BLM41A01) FB132
1I0|RCORFIDO03IACZZ AB C [ Core (BLM41A01} [FB133]
J-101 | RCORELIDOIACZZ | AB | L [Core (BLM41AO1) (FB134]
1R [RCORF1I003ACZZ AB C Core (BLM41A01) [FB135]
193 [RCORFLO03ACZZ AB C | Core {(BLMA1AOL) [FB136]
194 |RCORFID03IACZZ AB C  [Core {BLM41AD1) [FB137)
195 |RCORF1003ACZZ AB C  [Core (BLM41AD1) [FB138)
19% [RCORFIDO3ACZZ AB C__ [Core (BLM41A01) FB139
197 |[RCORF1D03ACZZ AB C [ Core {(BLM41A01) [FB140)
198 |[RCORF1003ACZ2Z AB C_ [Core (BLM41A01) FB141
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- 5o |"PRICE;| -NEW, | -PART ! Dl
NO. PARTS CODE . "RANK | MARK CRANK ' l{
[ 199 /RCORF1003ACZZ AB c ‘Core (BEM41A01) 5-5.0) [FB142]
1200 VHEIKM41C464—1 AQ B IC (KM41C464) v el
20l | VHiKM41CA464—1 AQ B IC (KM41C464Y - 0 fipe?
22/ VHiIiSCl46818P1 AW B ‘RTC(Real time clock)_LSCl46818F'1_) i EI¢3]
| 203]VHiTC74AC10FN AD B [IC {TC74AC10) I i [IC4]
24 VHIiRM21C464— AQ B [IC (KMAiCa64) . . . O | <1 [IC5]
26 VHiKM41C464— AQ B AC (KM41C464Y - : T L lica]
206 VHiIi3JD2CA1A—1 AU B IC (3JD2CALAY " - ioaib D [1E7]
207 |VHi80CSH52N/"A—1 AZ B [ IC{80C52N) it 1 —EIG8T
| 28] VHiKM41C464—1 AQ B _|fC (KMA1C464Y . . 5 5 | ; [1e9]
208 VHiKM41C464—1 AQ B IC (KM41C464) ... o G Tic1o]
T20]vHiLZ98H22./-1 AZ B 1C (L285H22) .- o S [1e11]
211 |VHigeC286,—12 BP B IC (80C286} -~ R L [1g12]
1212 VHiIiKMA41C464—1 AQ B IC (KM41C464). 0 - [IC13]
L 213 | VHIKMA41CA464-—1 AQ B IC {(KM41C464) 2  [1G14]
|214|VHiIiTC?74AC3I74F AK B . JIC(TC74AC374) - o3 . [IC15]
|25 [VHITC7S5S04FTPR AC B 1C (TC7S04FTPR). z - [1€16]
216 |VHi518128AFLS BC B IC (518128AFL8) 4] ' LIC17]
21I7{VHi518B12B8BAFLS BC B IC (518128AFLS). S L [IC18]
L218IVHiIiSN74HC2385 AF B IC (SN74HC238) - NI i[Ic19
219(VHi74HCT373MF AH B IC (74HCT373MF) K » [1C20]
[ 20|VHiBQCA2G., /-1 AT B [SUB CPU (BOC42G g IC21
221 [VHiSC98B9B/—1 BP B IC (SC88BGRB).. - s [Ic22
_____ "2 VHi518B128AFLSB BC | B [IC (518128AFLS) 5 [1C23]
1’2237 VHio18128AFLS BC B IC (518128AFLS).. i LIC24]
J224|VHMIi74AC11238N AM B 1C (74AC1:1238) T [1C25]
{225 | VHiSN74HC27NS AC B IC (SN74HC27):-. i [1626]
1-226|VHiIiSN74HCOD2NS AC B IC (SN74HC02) ! 7 J/ [1627]
['227|VHi82C455R4—1 BY B IC (82C455R4)! i 1628 ]
228 VHiSN7AHCO4NS AC B IC(SN74HCO4]4‘ O {1C29
[229[050CZ1002DCZ2Z AK N C__|IC socket.- ] [IC30
230 /VHiIiSCY9871. /-1 BC B IC (SCQS?I) . 1 7 [1E31]
231 [VHiIiSNT4A4HCT 245 AF B IC (SC74HET245) - ! i i [[632]
232 RCNVD1001DCZ2Z AT N B | Converter (NNSAOSOSCA) 1€33]
[ 233|VHiSN74HCO0BDB AC B IC (SN74HCOB) = ...l ! Y [IC34
124\ VHiIiSN74HCO0B8DB AC B IC {(SN74HCO8Y. P < 1IC35
235 [VHiIiSN74HCOBDB AC B IC (SN74HCGS8) | ...“:;JTV ; : '“11036'
|- 236/VHiIiTC7S532FTPR AC B IC {(TC7S32FTPR) - ~ . i HELLIC100
G237 fVHITC7S508FTPR AC B IC (TC7SO8FTPR) - t’ ' RSN
28| VHiIi SN74HC27NS AC B . [IC (SN74HC27) ' ..~ 1 ) . [1C102]
|23l VHiSN74HCOD2NS AC B C (SN74HCO2) lICio3
240 |VHiALS3IBANS/ AE B C (ALS38NSY . . - 3 f1C104)
1:241 IVHiTC74AC174F AG B IC (TC74AC174y - & : ~[1C305]
CHEINHITCIAACS4LF AL B IC (TC74ACH41Y .in .. 2 H[IC06])
243 VHiIiSN74HC30ONS AC B IC (SN74HC30) . s S [IC107]
y24[VHiIiSN74HCT244 AF B IC (SN74HCT244) . 00! R S rlIc108]
19245 |VHi51812BAFLS BC B IC (518128AFL8Y: =~ . < AUCH09
| 2461 VHi518B12BAFLS BC B IC (518128AFL8) " l 2 ALCY10]
C2ATINHISNTAHCT 245 AF B IC (SN74HCT245) - 21 ) s EICE1]
P28 VHi 5 18128AFLS BC B 1IC (518128AFL8) ! : n[1C112]
U249 VHi 5 1812BAFLE BC B IC (518128AFL8): s -:IGII3'
1250 VHiSN74HCT244 AF B IC (SN74HCT244) 12 “[15115]
S25LIVHIUPDA47124GT1 AW B IC (UPD4714) L) L 2[IC116]
252/VHIiTCIS532FTPR AC B IC (TC7832FTPR) K o TTIc117]
=33 |RCiL21003DCZ2 AC B__ | Coil . - R i 2 [L100
284 | VHPGLIEDS /—1 AC B |Photo transistor (GL3ED8) 3 T ILEDT]
T 256 [VHPGL 3HD44,/—1 AB B Photg transistor (GL3HD44)" 3 ERED2
256 | VHPGL3IEG4 4,1 AA B Photg transistor (GL3EG44).: > 1 [LED3]
257 [VHPGL3EG44,/— AA B Photo transistor (GL3EG44)7) LED4’
| 258 [VHPGL3IEG44,/— A A B Photo transistor (GL3EG44)) 2
253 [VHPGL3IEG4 4,/ — A A B FPhoto transistor (GL3EG44))
1260 VHPGL3EG44,/—1 AA B Photao transistor (GL3EG44)::
261 VHPGL3IEG44./—1 AA B Photo transistor (GL3EG44).: '
| 262{VS25C2021~-RSC AF B | Transistor (2SC2021—RSCY*__|
263 [VSDTCI114YK/—1 AC B__ | Transistor (DTC114YK).
764 [VSDTALl14YK/ -1 AC B [Transistor (DTAL14YK)~
265 [VSDTALLA4YK/ ~1 AC B Transistor (DTAL14YK)® )
‘266 [VSDTA144EK/ 1 AC B |Transistor (DTA144EK) .
267 [VSDTC114AYK/ -1 AC B Transistor (DTC1I4YK) -
268 | VRS—-TS2AD223) AA C Resistor (1/10W 22K0° £5%)
[C269|VR5—-TS2AD5665J AA C | Resistor (1/10W 5.6M0 +5%4)
"2/ VRS—TS2AD154) AA C Resistar (1/10W 150KI1+5%)1
[L271|VRS—TS2ADi02J AA C | Resistor {1/10W 1.0K0Q +5%)
272 |VRS—-TS2AD223J AA C | Resistar (1/10W 22K0 5%
273|VRS—-TS2AD223) AA C | Resistor {1/10W 22K0 *+5%)
[ 274|VRS—-TS2AD223] AA C | Resistor (1/10W 22KQ. +£5%) .06 ]
275 vVRS—-TS52AD223 ) AA C | Resistor (1/10W 22KQ £5%) 107 ]
26| VRS—TS8S2AD223J AA c Resistor (1/10W 22K0 +5%) {R108]
Z7IVRS—TS2AD223) AA C Resistar {1/10W 22K0Q =594 R109]
i278.VRS—TS2AD223) AA C Resistor (1/10W 22K0Q: £5%) | [R110]
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PC-6220 Main PWB unit

PC6220

NO. ARTS CODE PiE | e | RARE DESCRIPTION
29 |VRS-TS2ADzZ23J AA C_ [ Resistor (1/10W 22K +5%) (R111]
BO/VRS-152AD332J AA G _ | Resistor (1/10W 3.3K0_*5%) [R112]
Bl IVRS-TS2AD332J AR € | Resistor (1/I10W 3.3K0 - 504} R113
8?2{VRS-TS52AD10G3J AA C | Resistor (1/10W 10KQ +5%) (R114]
283 RCiLZO0BI8C2Z AB C__ | Coil (BLM41AD4) [R115]
284 RCiLZP?087SCZ2Z AB € | Coil (BLM41A04) [R116]
JB5 VRS-T52AD470J AR C | Resistor {1/10W 470 £5%) [R117]
2B6]VRS—T52AD101J AR C__ | Resistor (1/10W 1000 £5%) [R118]
B7  VRS—T52AD101J AR C__ | Resistor (1/10W 1000 *5%) [R119]
288, VRS—TS2ADA70J A A C | Resistor (1/10W 470 £50;) (R120
B VRS-TS52AD103J AA € |Resistor (1/10W 10KQ £5%) R1Z1
250 [VRS—TS52AD103J AA C__ |Resistor (1/10W 10KQ *5%) (R122]
M1 |VRS-T52AD331J AR C__|Resistor (1/10W 3300 *+5%) [R123]
292 |[VRS—-TS2AD562J AA C__ |Resistor (1/10W 5.6KQ_£5%] [R124
293 [VRS—TS2ADI0ZJ A A C__ | Resistor {1/10W 1.0KQ £5%) R125
24| VRS-TS2AD104J AA C__ | Resistor {1/10W 100K0Q T5%) [R126)]
25 [VRS-TS52AD273J A A C__ | Resistor (1/10W 27K +5%) [R127]
29 [VRS—TS52AD152 ) AR C__|Resistor ({1/10W 1 5KQ - 5%) [R128]
297 [VRS—-TSZ2AD332J AA C__ | Resistor (1/10W 3.3KQ :5%) [R129
2B|VRS-TS2AD47 2] A A C_ | Resistor (1/10W 4.7K0X +5%) R131]
299 [VRS—TS2AD153J AA C__ | Resistor (1/10W 15K +5%) [R132]
00 |VRS—TS2AD473J AA C | Resistor (1/10W 47K0 £5%) [R134]
3L |[VRS-TS2AD472] A A C__ | Resistor (1/10W 4.7K0 £ 5%) [R135]
302 [VRS—TS2AD101J AA C__ | Resistor (1/10W 1000 5%} [R136]
303 [SW—S1005DCZZ AD N B__|Slide switch [5W1]
304 [QTANZ6632RCZZ A A N C__ |Pin [TPGND]
W5 |QTANZE632RCZZ A A N C_|Pin [TPTP
306 |[RCRSPIOO3CCZZ AT B__ | Crystal (32KHz) [X1]
37 |[RCRSZ1001DCZZ AP N B | Crystal (14.318MHz} [X2]
B RCRSZ1002DCZZ AP N B | Crystal (23.9616MHz) [X3]
MO |RCRSZIOGU0ADCZZ AP N B__ | Crystal (28.322MHz} [X7]
310|RCRSZ1003DCZZ AP N B |Crystal (25.175MHz) [X5]
l|PSHEZIOD37ACZ2 A A C | Sheet
3B2|LHLDZ1001DCZZ AD C__ | LED holder
JI3|XBBSDZO0P06000 AA C__|Screw (2X8)
314 VRD-HT2EVY102J1 | AA C__ | Resistor (1/4W 1KQ £5%)
(Unit)
90l [ CPWBYI10D0D7DCD1 ® % N E__ | Main PWB unit
PC-6220 VR PWB unit
NO. PARTS CODE BNk | My | RARK DESCRIPTION
1/RC-5Z1001DCZ2 AD C | Capacitor (16WV 33uxF} IC;
2|QCNW—-1009DC2Z7Z AF C_ |VR cable [CNA]
3]QCNW—1010D0CZZ AD C _|INV cable [CNB]
4/VRD-RCZEYL04G AA C__|Resistor (1/AW 100KQ 2%} [R1]
5|VRD—RC7ZEY183G AA C__[Resistor (1/4W 18K0Q +2%) R2
E|QSW~S1444CCZ2Z AD B | Slide switch SW]
7IVHSDTNDIODA4JAM AC B | Thyristar [TH]
B|RYVR—B5400QCZ2Z AE [Z] Variable resistor (50K0Q) [VR1
9 RVR-B2300QCZ7 AE B__| Variable resistor {2KQ) [VR2]
0|VHERD3OELL,/—1 AA B__ | Zener diode (RD30EL1) [ZD]
{Unit)
S0l |CPWBF1D19DCO1 AZ N E_ | VR PWB unit
PC-6220 Power suply unit
NO. PARTS CODE PRIGE | W | BaRT DESCRIPTION
1{0BR2717CN3 ./ /~/ AY N C | Wire harness [CN3
2/0BR2?17CN1/// AT N C | Wire harness [CN1
3/0BR2717J101/7 AK N [+ Harness [J101
4|0BR271781/° /777 AT N B__ | Switch fs1]
5| 0BR2717P1L//// AK N C_|Jack [P1]
6|0BR2717ALFPWB/ BS N E_|PWB assy
.. 7]/0BR2717GLPWB/” | BP . N_ E |PWBass'y ___.__.... e e e
_(Unit)
90 |RDENC1DO02DCZ2Z BV N E Power supply unit
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[Ilg PC-6220 ROM board unit

ROM Board unit |

.. [PRICE| NEW [P

NO. PARTS CODE . - [RRNE| WaRK | RANK 2 DESCRIPTION T Jowd
t1[RC—S8Z1001DCZ2Z AD .G .\ .| Capacitor (16WV 33uF) & . I L T e300
. 2|VCKYTVIEF1042 AA ‘G- | Capacitar (25WY-0.10xF) Lo ~ [c409]
© 3|VCKYTV1IHB102K AA C: . | Capacitor (SO0WY 1000PF) .. W - R [6401]
s A|VCKYTVIHBL1O02ZK AA G~ | Capacitor (50WV 1000PF) LT C402]
CS({VCKYTVIEF1IO042Z AA C Capacitor (25WV 0.10xF) e [C403]
C 6|QCNCW1013DCS) AR C Connector (5Qpin) . i i [CNR1]
CA[VHILH5380MY—1 BB B-2IC {LH5380MY). - ..-'| C e e e300
_.8|VHiIiCl102FDABILC B F N B . [ROM (C102FDABLC) ., [IC400

9 MHICLI02FDACILC B E N B -ROM-(C102FDACIG)—+ =

R {Unit) S| . ] : ) B
[ 901 DUNTK1050DCOD1 BG N E.

’

[ CE-621A CRT I/F PWB un

”

Connector earth spring

. ) PRICE | NEW [ PART.. . s :
(NO.. PARTS CODE- | RANK | MARK | RANK | - Vi e

Z1|VCECTS1HH331) AA C . [Capacitor (50WV '330FPF)
2IVCCCTS1HH331) AA G| Capacitor (50WV 330PF)

- 3/VCSAPJ1AEL1DGM AE «£7 - | Capacitor (10WY 10iF)
4/VCKYTVI1IEF104Z AA L€ 7| Capacitor (10WV 0.01uF)

-5 VCKYTVIEBID3K A A C- .1 Capagitor (25WV 0.014F) \
GIVCKYTVIEF1042 AA C | Capacitor {10WV 0:014F) s
JIRC-521001D0CZ7Z AD C | Capacitor (1BWV 33uF)
8|RC—5Z21001DC2Z22Z AD C | Capacitor (16WV 33uF) .

9 CNCW114BACGEH AN C Connector (68pin).. - =

[ QCNCW1152AC1E AQ C D—5UB female (15pin)

TN |[VHDDA204K,/ " /—1 AC B Diode. (DAZ204K). ..

" 12|RCiLZ2087SCZ2Z AB [ Coil.

"13|RCiL220B7SCZZ AB Cc Coil ..~
14[RCiL2Z20875CZ2 AB G Coil
BIRCiLZZ2087S5CZ7 AB C_ | Coil .
6|RFiLN10O0SDCZ?Z AR N C Naise filter (D—45C) i
17| VHiIi SN74HC32NS AK B LIC (SN74HC32): ... .o 5 :
IB]VHiAMB1EC176/ BA B IC (AMBIEC176) s
1v[(vHiLM3I3az - -1 AL B IC (LM3342Z) ./ - .0 i :

[ 0|RCiLZ1003DCZZ AC N € | Coil (47uF)
2L|VRS—-TS2AD103J AA [ Resistor {(1/10W 10KQ +5%)
2|VRS-TS52AD563J AA C Resistor (1/10W 56K0Q +5%)
23IVRS~-TS2AD103) AA C Resistor (1/10W 10K0 *+5%)
24[VRS—TS52AD7501) AA C Resistor (1/10W 750 £5%)
SB|VRS—TS52AD750) AA C Resistor {1/10W 750 +59%)

2 |VRS—TS52AD760J . | AA . . C Resistor (1/10W 756Q +5%)° "
27[VRS—TS52AD563) AA C Resistor (1/10W 56K +5%)"

. 2B|VRS§—-TS2AD101) AA [ Resistar (1/10W. 1000 +5%)

- 29|VRS—-TS2ADI50) AA C Resistor (1/10W 150 +£5%), :
30)]VRS—TS2AD151 AA c Resistor (1/10W; 1500 :+5%2) P
31|LANGT1016DCZ2Z AF N :C. | Connectdr angle-:. - i :

32 [LX~BZ10080CZ22 AC C.:.|Screw i - I

M3 |LX—B8Z21141CCZ27 AA [ Screw ‘

"4 ([ XBPSD3IOPOGKOOD AA C__ | Screw (3X6) RS L

c35|XRESJ25—04000 AA C | E:type ring (2.5mn} RN

. WBWIRC—KI1E10485CZZ AA C Capacitar (25WV 0.14F) - A,

. J7|VRD—HT2EY332) AA C Resistor (1/4W 3.3KQ £5%) L ) ;
BIMSPRP1006DCZ2Z AQ N Cc IE i

T8 CE-621B RAM PWB unit

N e [ e E| NEW | PART |.......

No.J ~pARTS Cooe | TaE| ek | EAT \
1[VCKYTVIHBLlO2K' | AA |~ " " |' € _{Capacitor (50WV 1000PF) ; _IC1
2IVCKYTVIHBLlO02K AA € {Capacitor (S0WV. 1000PF) . ' - _.[c?

"3'VCKYTVIEF1042Z AA c Capacitor (25WV 0.10uFy " 3 [C3]
A4IVCKYTVI1EFL104Z AA c Capacitor (25WV 0.10xF) i T
_5|VCKYTVIEFl1042Z AA C | Capacitor (25WV 0.10uF) [C5]
. BI|VCSAPJ1AELIDGEM AE C | Capacitor (10WV 10uF) ..+ [C6]
7[QCNCW1013DC51) AR c Connector (50pin) ) v .[CN1]
§/VHi518B128AFLB BC N B [IC (518128AFLE) ! i o [ic ]
9{VHi518128AFLSB BC N B8 IC (518128AFL8) [1C2
WiVHIS 28AFLS BG N B IC (518128BAFLB) - : {IC3]
1IVHIS 28AFLS BC N B IC (51812BAFLB) [1C4]
2iVHI S 28AFLE BC N B IC (51812BAFLB) [ICS]
J[VHi 5 28AFLS BC N B IC (51812BAFLB) _LIC6
4i1VHi518128BAFLS BC N B IC (518128AFLE8) . [Ic7]
5|VHi518128AFLS BC N 8 [I1C (518128AFLS)} [ic8?

L




CE-621F FDD I/F PWB unit

PC6220

NO. PARTS CODE A T DESCRIPTION
I1/RR-DZAI102ACZZ & B B | Black resistar (IKQX 4) [BR1
2iIRR—-DZ4102ACZ2Z AB B Black resistor (1K X 4) [(BR2
3|[VCKYTVIHB221K AA C__ | Capacitor (50WV 220PF) [C1
4|VCKYTVIHB221K AA C__ | Capacitor (50WV 220FF} [C2
5 |VCKYTVIEF1042Z A A C__ | Capacitor (25WV 0.104F) C3]
6 |[VCKYTVIEF1042 AA C__|Capacitor (25WV 0.10xF) C6
7IVCKYTVIEF1047Z AA C Capacitor (25WV 0.10uF) [C7]
B|VCKYTVIEF104Z A A C | Capacitor (25WV 0.104F) [C8
9|VCKYTVIEF104Z AA C__|Capacitor (25WV 0.104F) cg
W[ VCKYTVIEF1042Z A A C__|Capacitor (25WV 0.10u4F) [C10
N|VCKYTVIEF1042Z AA C [ Capacitor (25WV 0.104F) [C1]]
12 [VCKYTVIEF1042 AA C__ | Capacitor (25WV 0.104F} C12]
B(VCKYTVIEF1047 AA C__ | GCapacitor (25WV 0.104F) [C13
4[VCSAPJICE336M AF C__ | Capacitor (16WV 334F} Cl4
BEIVCKYTVIHBIODZ2K 4 A C__| Capacitor (50WV_1000PF} C15]
16 VCKYTVIHBID3K AB C__ | Capacitor (50WV 0.01xF) [C16
VV|VCKYTVIEF1042 AA C | Capacitor (25WV 0.10xF) [C17]
B|VCKYTVIEF1042 A A C__[Capacitor (25WV 0.10x4F) [C18]
19 [ VCKYTVIEF1042 AR C_[Capacitor (25WV 0.10xF) €19]
20 |[VCKYTVIEF1042Z A A C__ | Capacitor (25WV 0.10x4F) [C20]
2L |VCCCTVIHHA 7@ A A C | Capacitor (50WV 470F) [C21]
22 |[VCKYTVIHBIO0ZK AA C__ | Capacitor (50WV_1000PF) [C22]
2Z3|VCKYTVIEF1042 AA C | Capacitor (26WV 0.10uF) [C23]
24|VCCCTVIHHA70J AA €| Capacitor (50WV 470F) [C24)
S| VCKYTVIHB10?2K AA C__ | Capacitor (S0WV_1000PF) C25
6| VCKYTVIEF1047 A A C__ | Capacitor (25WV 0.104F) c26
Z7|VCKYTVIEF1042 A A C_ | Capacitor (25WV 0.104F) [C27]
BIVCKYTVIEF1047Z A A €| Capacitor (25WV 0.104F} [C28]
2|VCSAPJICE336M AF C__ | Capacitor (16WV 334F) [C29]
30| |VCSAPJICE336M AF C | Capacitor (16WV 334F} €30
JII|[VECCTVIHHLIOD1J AA C__ | Capacitor (50WV 100FF} [€31]
R|[VCCSPUIHLI01J AA C_ | Capacitor (S0WV 100pF) C32
3|VCCSPUIHL1D1J A A C__ | Capacitor (50WV 1004F) C33]
M|QCNCMLIOlZDCCJ BA C | Connector (120pin) [CN1]
35| QCNCM23465C2F AH C | Connector (26pin) [CNZ]
36 | QCNCWI115ACZ2E AK C__ | D—SUB femate (25pin) [EN3]
37| QCNCW50545C0F AG C__|Mini DIN conaector {6pin) CN4J
B|VHISN74LS507—1 AK B__|IC (SN74LS07) [IC1]
BBIVHISN74L514-1 AM 8  |IC (SN74LS14F) [IC2]
G| VHISN741L807 -1 AK B [IC (SN74LS07) [IC3]
41 |[VHiTCB566AF—1 AZ B |IC (TCB566AF) [iC4
42|VHITC7A4HCT4FN AF B | IC (TC74HC74F) [IC5]
A3[VHITC74HCOAFN AD B__|IC (TC74HCO4FN) [IC6]
4| VHIiTC74HC74FN AF B~ [IC (TC74HC74F) [1C7]
45| VHITC74HCLIOFN AD B__|IC(TC74HCIOFN) IC8]
6| VHITC7A4HCI57F AE B |IC (TC74HCI57F) [ICO]
#7[VHIiTC74HC32AF AE B__|IC (TC74HC32AF) [IC10]
B|[VHIiTCI4AC32FN AD B__|IC (TC74AC32FN) [IC11]
|[VAITCT4HCI3BF AL B |IC (TC74HG138F) [IC12]
5G|VHI TC7A4ACIIFN AD B__1IC (TC74AC1IFN) [IC13
51|VHiTC74ACIIFN AD B__|IC (TC74ACIIFN) [IC14]
52| |VHITC74ACO0ZFN AD B |IC (TC74ACO2FN) [IC15]
53| VAiTC/4ACT4FN AE B |IC (TC74AC74FN) IC16
54 [VHiTC74HCD2FN AD B_ | lc (TC74HCOZFN) [IC17]
55|VHiTC74HC/4FN AF B__|IC (TC74HC74) [IC18]
56|VHITC74HC125F AH B_ {IC (TC/4HCIZ5F) [IC19
57/VHIiTC74HCOAFN AD B IC (TCTAHCO4FN) [1C20]
B|VHiTC74HCO4FN AD B |IC (TC74HCO4FN) [IC21]
5|VHiTC/74HC3ZAF AE B__|IC (TC74HC32AF) IC22
60| VHIiTC74ACLIFN AD B_ |IC (TC74AC1IFN) 1G23]
BI|VHITC74AC20FN AD B__|IC (TC74ACZ0FN) [1C24]
62([VHIiSN74LS506—1 AE B IC (SN74LS06) [IC25]
63| RCORFIO003ACZZ AB C__|Cors (BLM41I) [L1]
64| RCORFIOD03ACZ7Z AB C_ [Core (BLM41) L4
G5 IRCORFIDB3ACZZ AB C__ | Core (BLM41) (L5
B6|RCORFI1D03ACZZ AB C__ | Core (BLM41} L14
B7IRCORFID03ACZZ AB C | Core (BLM41} L16
BIRCORFI003ACZZ AB C | Core (BLM41} [L16]
B9 RCORF10D03ACZZ AR [ Core (BLM41} [L17
D RCORFIDO03ACZZ AB C __|Core (BEM41) [L1B]
JIVAS—T52AD102) AA € |Resistor {1/10W 1.0KQ 25%) [R1]
72|VRS—T52AD4732) AA C_ [Resistor (1/10W 4.7KQ *5%) [R2
73| VRS5—152ADA472). . | AA ] .. JResistor(1/IOW ATKQ F80) .. ... R3]
7A{VRS-TS2AD101 AR C__ I Resistor (1/10W 1000 +5%) R4]
5| VRS—TS2ADID1J A A C_ | Resistor (1/10W 1000 £50%) [R5]
J6|VRS—TS2ADI102 ) AR C__ | Resistor (1/10W 1,00 *5%) RG]
77|VRS-TS2AD102J AA C__ [Resistor (1/10W 1.0KQ £59%) [R7]
7B|VRS—T52ADG683J AR C | Resistor (1/10W B6BKQ T5%) [RB]
79 |VRS5-TS52AD163J AA_| C | Resistor (1/10W 15K0 +59) RO
BO|[VRS—TS52AD102z) AR | C__ | Resistor (1/10W 1.0KD £5%) [R10

— 18—
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PC6220

BMIndex
PRICE | NEW | PART PRICE | NEW | PART
PARTS CODE NO. | RANIK | MARK | RANK PARTS CODE NO. 1gaNK [MARK | RANK
[c] MSPRP1BO06DCZZ [17- 38| AQ | N C
CCADZ10D30C01 - 2| AM| N v} [P]
CCNW—28145C01 3 15] AX B PCAPHIDIRACZZ 5 B AD [¥]
CPWBF1019DC01 - [l az | N E PCAPZ1001DCZZ 4 24| AB [
" 14-901 ] AZ [ N E PCUSSID07DCZZ 3 B| AD c
CPWRX1016DCQ1 5- 4 N E PCUSS10D080DCZZ 4- 12] AD c
o 19- 901 N E PDMP—1001DCZ7Z 2- 5] AL N C
|[CPWBY1007DCO1 1- 15] %% | N E PGUMMIbSG2CCZA 5 11 [ AD [
I 13-901 | % | N E PHAG-1023€CZ2Z 3- 15| AR c
D] PSHEZ10605DC22Z 4- 30| AZ c
DUNT-1070DpCZZ - 1| BG | N E PSHEZ1007DCZZ 4~ 3| AA C
DUNT—-1021DCZZ - 1| 8H ]| N E FSHEZt00BDCZZ 4~ 15[ AE c
DUNT-1022DCZZ - 1| BH | M E PSHEZt008DCZZ - 3| AafF | N [
DUNT-1033DCZ2Z 4 18] AW E PSHEZ1010DCZZ - AI[AA| N C
DUNT—1038DCZZ - 11 CQ | N E PSHEZ1012DCZZ 5- A AF [ N C
DUNT-1B60DCZZ 3- 9] BD | N [ PSHEZ1037ACZZ [13-3a 1 AA c
DUNTKID36DCZZ 4- 8| BA E PSLDOMI1D01DCZZ 1- 4! AF | N C
DUNTKID37DCZZ 1- 11 % | N E PTPEH1323CCZZ - 2 AA C
DUNTK1062DCZ2Z 5 14| BW [ N E PTPEZ1001DCZZ 4- BT AD D
7 6-901 | BW | N E PTPEZ1002DCZZ 4~ 4] AR D
DUNTK1090D8C01 I- 5| BG [ N E PZETZI001DCZZ 4 10| AC C
W 16-901 | BG | N E PZETZ1002DC2Z - 7| AC C
DUNTM1[034DCZZ 4+~ 2| BC E PZETZI[DQUJJJDCZZ 2- 9/ AB] N C
G)
GCABALO03DCZZ 1- 28| BB | N D QACCB7521QCZZ 3- 15] AS
GCABA1012DCZZ 5 161 AX | N D QACCR7621QCZZ 3 15| AN
GCABB10(04DCZZ - 7] BB | N D QACCD7611QCZZ - B AT
GCABB10]13DCZZ 5 2] AY | N D QACCF76220CZZ - BAX | N
GCABC1009DCZZ 4- 1| 8B D QACCL765200Q0CZ2Z 3- 151 AW
GCABD10)YiDCZZ 4 0] AL D QACCVG66200Q0CZZ 3- 151 AY
GCOVAIDOBDCZZ - W[ AP | N D QCNCMI1012DCCJ [19- M1 BA
GCOVH10D2DCZZ - 0| AD| N D QCNCMI1013DC5J 13- 135 AR
GCOVHIDDADCZZ - M AE N c W 13- 136 | AR
GCOVHI1004DCZZ - 71 aD | N C 7 13- 38| AR
GCOVHI1005DCZZ - 3| AD | N C QCNCMI1D15DCO0B 113- 142 | AB
GCAVH1006DCZ22Z 1I- 39| AN | N D QCNCM1022DCO0T 113- 140 ] AK
GLEGGL002DCZZ - B[ AA] N D QCNCM1023DCOC | 13- 145 | AB
I 5~ 20| AA D QCNCM1148ACEH [13- 130 | AN

! QCNCM23465C2F [19- 35| AH

JBTN—-1091DCZZ 4- 16| AB QCNCM23545C1D | 13-133] AF

JBTN-1002DCZ2Z - H| AB QCNCM2572RCDB [13- 143 | AB

JBTN-10030CZ2Z 4- 35| AB QCNCM2572RCIE 13- 141 | AD

JHNDP20085SCZZ 3 71 AB QCNCW1004DC2B [13-131 | AG

[L] i 13- 1% | AG

LANGQ1D012DCZZ 9- QCNCW1012DCCJ 13- 181 AW

7
LANGQ1013DCZZ 5- 2] AE N QCNCWI1D12DGC2F 13-138 [ AT
LANGT1001DCZZ - 9 QCNCW1013DC5HJ - 6] AR

LANGTI0p2DCZZ 4~ 6] AfE 4 18- 7] AR

LANGTI0D3IDCZZ 4- 3 [ AD QCNCW1014DC2D_ ;13- 137 | AG

LANGT1004DCZ2Z 4- 341 AD QCNCWI1115AC2E |19- 36| AK

LANGTIDD5DCZZ 1- 26 AF N |QCNCW1148ACEH [17- G| AN
LANGT1006DCZZ 1- 24 | AF N QCNCWI11572AC1E 17- 10| AQ
LANGTIO007DCZZ 1- 12 AE N QCNCW23708C0 | 13- 14| AD
LANGT1008DC2ZZ. | 1- 22| AH N QCNCW23705C1) 13- 144 ¢ AE
LANGT!009DCZZ 1- 6] AH N QCNCW5954SC0F ]19- 37| AG
LANGT1010DCZZ - 41| AE N QCNW-1009DCZZ 4- 141 AF
LANGT1014DCZZ 5- 15| AF N # 14- 2| AF
LANGT10150CZ2Z 5- 13| AF N QCNW—1010DCZ2Z 4- B[ AD
LANGT1016DCZ2Z 17- 31| AF N i 1- 3| AD
LHLDW5023NCZ7Z 4- 21| AB QCNW—1011DCZZ - 3| AW
LHLDZ1001DCZZ [13-312| AD i - 13] AW

LPLTP1004DCZZ 3 10 AF N QCNW—1012DCZ2Z - %) AD

LSTPF1001DCZZ 4~ 17| AD QCNW-1013DCZ2Z - 3| AV

LX-BZ1003DCZZ - 27| AA QCNW—-1014DCZ7Z 2- 3| AD

LX-BZ21004DCZ2Z - 37| AA QCNW-1016DCZZ - 13| BB

LX-BZ1007DCZ2Z 5- 2! AG | QCNW—1017DCZZ 5- 6] AS

ZlZ|ZIZ=

LX-BZ1008DCZZ j17- 32| AC QCNW—1018DCZZ - 3] AX

LX-BZ1011DCZ2Z 5- 10| AB QPLGADDlOUCZZ 3 15 ] AM

LX-BZ1018ECZ2Z 1- 2] AA QPLGADOD1BWRED 3- 15| AN

LX-BZ1141CCZZ 1- 23| AA QPWBM10310C22 1- 9] AK

N
i 5 8] AA QsfCZ1002DCZZ {13-29| AK | N
i 17- 3] AA QSW-P1004DCZZ - 2] AE| N
LX-BZ1147CCZ2Z 1- 14| AA |QSW-S1006DCZZ |13- N3 | AD
i 2- 1] AA T REW=SI1T3aTCZZ TH- T E [ AD T -

LX-BZ1155CCZZ 1- T AA QSW-21008DCZZ [13- 15! AH

LX-BZ11B7CCZ2Z i- 5] AA QTANZG6632RCZZ_ [13-34 | AA

O(‘me?mwoﬁDOOOOOOOOOOOOOOOOOOOOOOOOOOOI‘IIOODUJOUJOOOOWEDBJDJEDI:E

LX-BZ11989CCZ7Z 1- 42, AA “ 13- 305 | AA

[M] [R]

MSPRC1001DCZ22Z 4- 15] A RADPAL0C3IDCZZ - 1] BQ

Lol O (OO SO0 O]O|O|O|O |G Oio o |o|o|ololo|olo|o|o|lo|o|o|olalaiolo [gl{p]le]le]

- s Zz|Z ,Iz
!

mm

A
MSFRC1005DCZ2 5- 24| AA[ N | RADPA'OO4DCZZ 3- 111 BS
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BE . | No. ' |PRICE[ NEW T PART [ T TR R [P
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RALMB1002DCZZ | 1- W[ AM | N [ B | w7 77" | ' [RCRSZ1001BcZZ [z 07 | &P

[ ; : |[RCRSZ1002DC2Z [13-308 . AP

RC—EZI001DCZZ: 13- 30| AD
# v '113- 31 [ AD

N

Jwre 1 . JRCRSZ10030CcZZ J13-30 AP N
inoo i+l . |[RCRSZ1004DCZZ: [13- 309 [ AP | N:
j N

L4 P113-:33¢ AD| ¢
C ! {RCRSZ100EDCZZ - | 19- 81 | AP.

D
I . 113 M AD

] 13- 351 AD:

RCRSZ1053ACZZ |13- 82} AP

. [RDENC1002DCZZ

W 5 |1 #%[|.AD | A

({3 (i | o) | m|m (o

N .
# C|As-0r L BY [N
"N

#_ L 13- AD . :
: ! {RFiLN10GSDCZZ [ 17- I6[ AR

P 13- 38 A

" JRR—DZ2101ACZZ Y13-'12 AA

- [RC=EZT0030C2Z [ 2 [ AK |5 T
RC—-KIEl04SCZZ . | 17- 360 AA | =

RR-—DZ210zAcZZ |1 16 [ KA |

RC—SZHH]IDCZ.-Z:1 13- 108 AD. RR—DZ2103ACZZ . 113 19| KA [ -

|"[RR—DZ2223ACZZ |13 6[ AA

Pl 3 13- 109 [ AD ] -1 :
B 1| ” N RTTaE

# 13- 110 [FADC| - i

[ Lo | d3- 1V AD [ o 13- 15[ AA

i LT L[ AD | [RR-DZ2333ACZZ. |13 5| AA

)
I . _i|Ie- T]"AD RR—-DZ4101ACZ2Z 13- 23 ( AB-

"o 13- 25 |- AB.

i |17 R AD-n
# oo Y1 1- 81 AD. |-

. [RR=DZ2107ACZZ (13 %6 AB

RCIiLZ1003pC2Z, 1 BIL AC | °

2

v B 1 A8 7

- W[ ACI| N

P i T 19- 2| AB" ! PR

RCiLZ20875CZZ 13- 283  AB |- G i |IRR-DZ4223AC2Z [13- 3| AB ; ) |
# - liz-awlAB [ Gl T an i b IRR-DZ4333ACZZ: [ 13-, 4| AB Rl
K S{17- 12! AB L i ) T 13- 8] AB i
oo 1= 13 AR R i # . i |13-'10['AB B
# i 17- M4| AB. e : -1

# 17- 15| A8 13- 2|'AB

| [RR-pz4iizAczZ
A RR-DZB8101ACZZ [ir T AG:

RCNVDI1001DC2Z |1F 22| AT | N

RCORF1003AC27 [ 13- 157/} AB’ I ] ; 15 13 AG
#1113 158 [ AB: g EREE T 13- 17 | AC:
] : 13- 158 | AB: |- o ‘ 13 20 AC I
i G 113- 1607 AB ] # 13- 2L AG:
# L 13- 161 | AB : . v 13- 24 | AC:
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u i 13- 163 | AB .
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S
T 13- 1854 AB.[ ¢ RR-DZ8333ACZZ! {13- 7| AC

I B 13- 166 [ AB . i 13- 281 AG
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X
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i 3 19| BU B " 18- 31 AA 9
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VCCCTVIHHIO1) 13- 87 AA [ 7 19- 71 AA C
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