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CHAPTER 1. OUTLINE OF THE

PC-6800

1. General

1-1, Product Concept

+ High performance and advanced battery power management.
« PCMCIA standard IC card available.

= Letter size fits in your briefcase.

= 35" floppy disk drive & hard disk drive standard.

¢ [BM PC/AT compatible.

1-2. Feature Highlights
* 32 bits 26MHz 386SL microprocessor. + 3.5"1.44MB floppy disk drive and 8OMB hard disk drive is stand-
» 4-way set associative cache control and 16KB cache memery. ard.

* Auto power saving contro! by system BIOS.

+ Supporting 4 levels of power saving states.
— Local Standby State (Device contrel)

= Micro trackball, which is a pointing device, is standard. It is effec-
tive under applications supporting GUI (Graphical User Interface).

* One PCMCIA IC card slot is standard.

— Global Standby State (CPU and system control) » Optional Modem IC card is available in some countries.

— Suspend/Resume State
— Saved-offfResume State

{Loading memory and register values to hard disk, and the

power turns off automatically.)
¢ Lefter size (8.5x11x1.9").

1-3. Qutside Figure

Optional FAX-moedem and LAN IC card will be available.
» Standard 2MB RAM. Expandable up to 8MB on the system board.
* MS-DOS 5.0 supporting GUI like "Windows'.

Internal battery = CE-671EB
Extemal battery = CE-671EV

CE-871E

% Expansion unit

CRT (Analog) Port

#¢ Add-on Battery

8.4" color TFT LCD with
CCFT Backlight

Trackball SW

<

s CE-452F

Parallel/Ext. FDD Porl

3¢ Numeric keypad

PCMCIA slot (IG Card)

Serial (RS-232C) Port

@Mdﬁi‘a‘m‘m‘c‘a‘rﬁt%ﬁm—'—
{May not be available in

some couniries)

35"FDD
« FAX modem IC card

= LAN (Twist Pair Ethernet) IC card

P
{Will be available in seme countries
and not SHARP option}

3% 2MB RAM card 3% 4MB RAMcard  Coprocessor s% : SHARP option
CE-871B CE-672B
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1-4. System Diagram (Main Unit) BRI

SEC/SECL/SCA/AGENT
PC-6881
US English Keyboard : ;
MS-DOS/Utilities Diskette ope CE-680SE English Manual/DOS
English Manual -
gish Manua Manual CE-880SF French Manual/DOS
(SEEG)
CE-680SG German Manual/DOS
SUK
PC-6881
— CE-670KF French
UK English Keyhoard
MS-DOS/Utilities Disketie —CE-670KW Swiss
English Manual | Keytop
' Kit ~ —-——CE-870KS Scandinavian
(SEEG) ' o
SEEG . . o R — CE-670KH UK Engligh
PC-6881 - ~—CE-670KI Kalian
- German Keyboard L — CE-670KM Spanish
Option RAM ~—CE-671B 2MB RAM Card
Card L CE-672B 4ME RAM Gard
fCE-671 EB Internal Battery Pack
Battery
— CE-671EV External Battery

Numeric———CE-671NK

Keypad
Expansion CE-871E
Unit |
Ext. 5 CE-452F
FDD Unit
1-5. Options
1) RAM Cards 3) Internal Battery Pack
CE-671B CE-671EB
2MB RAM card ‘ Ni-Cd battery pack with carrying case
Extended or EMS support Size: 280 mm (W) X 34 mm (D) X 27 mim (H)
Size: 50 min (W) X 27 mm (D) X 7.5 mm (H) {including cover) ‘
20" (W) x 14" (D) X 0.3" (H} 11" (W) X 14" (D} X 1.1" (H)-
Weight: 6 g (0.013 lbs} e Weight: Approx: 350 ¢ (0.8 Ibs) {including cover)
CE-872B . Capacnty 1800 mAH
4MB RARMcard - ¢ - 3 - o 4y Expans:on Unit
Extended or EMS supgort CE-671E ‘
Size: 50 mm (W) X 38 rim (D) X 7.5 mm {H) - Size: 373 mm (W) X 428 mm (D) X 120 mm (H)
2.0" (W) X 1.5" (D) X 0.3" (H) : {including cover) ‘
Weight: 9 ¢.(0.020 bs) 16.9" (W) X 14.7" (D) X 4.7" (H)
2) Floppy. Disk Drlve Unlf : Weight:  Approx. 5.0 kg (11.0 Ibs)
CE452F - : 5) Numeric Keypad
5.25-inch 360 KB 2D CE:671NK )
Size: 118 mm (W) X 331 mm (D) X 188 mm {H) Size: 91 mm (W) X 160 mm (D} X 35 mm (H)
48" (W) X 12,0" (D) X 7.4" (H) . 3.6" (W)X 6.3° (D} X 1.4" (H)
Weight: 5.1 kg (11.3 Ibs) Weight:  Approx. 180 g (0.4 [bs}



CHAPTER 2. SPECIFICATION

1. Hardware - - - .

Processor:

Coprocessor:

BOM:

Cache:

RAM:

38651, (5/10/25MHz)

« Clock speed can be changed by 'Set Up
Program' or following key combinafion after
the power is on.

Ctel-Al-"T" (Up arrow):  5—10-25MHz

Ctrl-Alt-)' (Down arrow): 26—10—5MHz
Following beep sounds when the clock speed
is changed by the key combination.

5MHz:  Low-pitched beep
10MHz:  Middle-pitched beep
25MHz:  High-pitched beep

* The above key combinalions, however, may
not work in certain applications or system
software. In case, use the 'Set Up Program’.

* |f application software uses the above key
combination, end user can use the key com-
bination of the application software by disa-
bling this function by the "Set Up Program’.

+ Supporiing real time cleck/calendar.
{CMOS hackup memary)

« Bus speed: 8MHz
Socket for 3873X (25MHz)
» 3878X: User Option

» End user buys 387SX in the market and in-
serts it to the IC sockst by himself by remov-
ing the RAM card caver on the bottom pansl
of the computer.

2M bit Flash-ROM x 1 pe.

* System BIOS: IPL, Power management, Set
up program, AT BIOS, Battery Watcher etc.
(Phoenix Technologies Lid.)

* V(GEA BIOS (Phoenix Technologies, Ltd.)
Supporting 82C456A VGA controller.

» BIOS version up grade can be done by (C
card
or floppy diskette

16K byte standard

+ High speed 16K byte cache delivers zero wait
state processing.

2M byte standard

= 512K byte (1M bit x 4) DRAM x 4 pos.
* Access fime: 100ns

* Without parity

* 1856K byia: User's memaory
(640K byte for conventional, 1216K byte for
expanded or extended memory) .

Data storage:

Display:

L
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« Memory configuration is as follows:

2M byte: Standard RAM

4M byte: Standard RAM + 2M byte RAM card
6M byte: Standard RAM + 4M byte RAM card
8M byle: Standard RAM + 2M byte RAM card
- -4 M byte'RAM card

* B00OK byte: User's memory
192K byte:  Reserved

" “Supporting 'Expanded (Max. 7360K byte)' and

‘Extended (Max. 7380K byte)’ memory.
"Expanded’ and ‘Extended’ memory can be as-
signed by 'Set Up Program’.

‘Expanded' memory can be used as 'LIM/EMS
4.0' memory by using the device driver
‘PEMM.SYS' including the diag diskette.

2.5 inch 80M byte hard disk drive x 1
» Average access time: Typical 16.5ms

» Supporting aulo head parking function to
avoide damage the damage when the power
is turned off.

3.5inch 1.44M hyte floppy disk drive x 1

« Can readwrite both 1.44M byte and 720K
byte diskettes.

Color TFT (Thin Film Transistor) LCD with CCFT
(Cold Cathode Fluorescent Tube) backlight

* Resolution: 640 x 480 pixels, bit-mapped
graphics

« 256 colors out of 262144 colors

* Viewing area: 8" x 6"

+ Aspectratio:1:1

¢ Dot pitch: .27 mm

*» Response speed: Rise 30m$S, Decay 50mS
* Contrast ratio: 60 : 1

* Backlight: two CCFT

« Life of CCFT: 10,000h (until the brightness be-
comes half.}

Display Mode
* VGA controller: 82C456A
* VGA compatible.

+ Supporting 'Backward Compatibility’.
{(EGA/CGA/MDAHGC)

* Selectable VGA/EGA/ICGA/MDA/HGC by "Set
Up Program’, "HGC' is available on CRT only.

= LCD screen and CRT display can be used
simultaneously.

Safety Function

» Supporting the micro switch which enters this
system 'Suspend State’ automatically when
the display is shut during power on. When the
display is opened, the previous state is

< 102K bytei reserved
(128K byle: Shadow RAM, 64K byle: Power
Managernent RAM)

* Supporting LIM/EMS 4.0
+ Bus width: 16 bit

Expandable up to 8M byte by installing the op-
tional RAM cards. {CE-671B/672B)

» Optional 2M byte (CE-671B) and 4M byle
(CE-672B) RAM cards can be instailed by
end-user by removing the RAM card cover on
the bottom panel of the computer.

resumed:
Display Unit
* (- 155 degrees tilt angle adjustment.
* Laich x 2 {on the left and right side)
* Not detachable

« CCFT backlight unit can be replaced by ser-
vice man. (service parts.)

» LCD backlight brightness is adjustable by the
setup. .
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Keyhboard:

Trackball:

Interface:

* Display- Timeeit’! Tire is selectable by the
. 'Set Up Program'.
1BM 101/102 like keyboard layout
* 79 keys (US layouf) -~
80 keys (UK and German layout)

i+ Realizing full cdmpatibility with IBM enhanced

keyboard (101/102 keys) according to the
combination with 'Fr’ special function key. {ex.
'Fn’ + 'Insert) L

* Integrated numeric keypad {combination with
'Fi’ key or 'Num Lock’: On)

- ». Separate 4 cursor keys

* ’Set Up’ Key for 'Set Up Program’

_~ 'Fn' key for é_p_ecial funciion

* 12 programmable function keys

= 19mm pitch {typewriter key part), 2mm stroke
with soft click mechanism

* No stepséulptured and very thin keyhoard
(9.5mmy}

= Cylindrical and very thin key top (3.7mm)

¢ Green LEDs for Num Lock, Caps Lock, and
Scroll Lock

* Selectable 'OnVOff' of 'Num Lock, 'Caps
Lock' and "Scroll Lock' by 'Set Up Pragram’.
'Cn’ enables them during boot. "Off' disables
them during boot.

European layout

* Change from 'German’ to the following fayout
by using the optional keytop kit.

French, Swiss, Scandinavian (Swedish/Finnish,

Danish, Norwegian), [talian, UK English,

Spanish
Micro trackball
* Compatible with Microsoft serial mouse.
* 2 click buttons. (Left: Main, Right: Sub)
* Trackball should be operated by right hand.
* Click buttons should be operated by left hand.
Serial (RS-232C) x 1
¢ D-sub 9 pin male connector

*+ Can define this port as COM1 — COM4 by "Set
Up Program’.

* Selectable "Disable’ by 'Set Up Program'.

* Selectable initial baud rate, data bits, stop bits
and parity by "Set Up Program'.

* With interface connecior cover
{OpeniClose daar style, plastic)

CRT (Analog) x 1

- :» .. D-sub-15 pin-female connector

¢ Analog RGB output
* VGA compatible

* Selectable LCD/CRT, CRT mode by hardware
switch when the power turns or.

« LCD arid CRT can not be used simultaneous-
ly. ‘

* With interface connector cover
{Open/Close door style, plastic)

Parallel (Centronics)/Ext. FDD x 1
* D-sub 25 pin female connecior

Internal slot:

Power supply:

* Selectable 'Parallel or 'Ext, FDD" by hardware

switch. ! I

* Can define this port as LPT1 — LPT3 by 'Set
Up Program'.

* Selectable "Disable’ by 'Set Up Pragram'.

* This port is 'Bi-directional’ port.

* With interface connector cover
(Open/Close door style, plastic)

Nurneric keypad x 1
* Small 10 pin connector

¢ With Interface connactor cover
(Open/Clase door style, plastic)

Expansion bus x 1

* For the optional expansion unit

* ATbus

* Bus speed: 8MHz

* With interface connector cover (Detachable
type, plastic)

1 slot for PCMCIA IC card

* |C card: user option

¢ Optional Modem IC cards can be installed.
(Available in some countries)

* Optional LAN IC card (Twist Pair Ethernet)
and FAX modem IC card can be installed.
{intel brand will he available)

* PCMCIA cards in the market are available.
* With efect button

* With interface connector cover
(Open/Close shutter style, plastic)

2 slots for 2M byte and 4M byie RAM cards
* RAM card: user option

* 2MB RAM Card: CE-671B

* 4MB RAM Card: CE-672B

*  With cover (plastic)

= End user can apen the cover and install them
easily.

1 socket for the optional coprocessor
* Coprocessor: user option
* With cover (plastic; same as RAM cover)

* End wser can open the cover (same as RAM
cover) and install it easily.

Ni-Cd battery pack

* Rechargeable and removable battery pack
(without cabies)

- = Qutput: 7.2 V. DG, 1.8.Ah, 12.96 Wh

* Supporting 'Battery Status’ gage. The es-
timated battery status for the selected con-
figuration will be displayed.

The battery siatus should reflect the 'Battery
Watch' CMOS value.

* Supporting 'Quick charging mode' when the
power Is off. [t takes approx. 1.5 — 2.0 hours
from 'Low Battery’ (BATTERY indicator turns
red} to 'Full Battery' (BATTERY indicator turns
green}.



* Supporting 'Standard changing mode’ which

can charge while operating. It takes approx. 8
hours from 'Low Battery' (BATTERY indicator
turns red) to "Full Battery' (BATTERY indicator
turns green).

* End user can open the béﬁgrywébi\;érr' and

remove/replace the pack easily.

= Extra Battery pack is option.
= The nature of all Ni-Cd batteries requires peri-

odic discharging, then recharging 1o preserve
their operaling features. User should dis-
charge and recharge the battery approximate-
Iy every a few weeks.

AC adaptor

* Input: 100-240VAC, 50/60Hz, auto sensing
« Universal AC adaptor

= QOutput: 128V

* Cable jength: 150cm (AC adaptor's cable)

= AC cord is detachable from AC adaplor.

CMOS backup batiery:

Battery life:

Ni-Cd battery

» Backup the setup information and the
password data. If end user changes the inter-
nal battery, the backup data will not be lost.

Approx. 1 hour {continuous operation time from
'Full Charge' (BATTERY indicator illuminates.

green) to 'Low Battery' (BATTERY Indicator turns
red))
* Condition is as follows:

Options: No optien,

Power saving mode: On

Batiery managemeant:

__.ord-step:

1st-step:
When the power switch turns on, POWER in-
dicator illuminates green.
When the batiery i& charged more than 90%,
The BATTERY indicator illuminates green.

* In the case of the AC adaptor being con-
nected, the BATTERY indicator illuminates
orange. (Standard charging mode)

 In the case of the AC adaptor not being con-
nected and the battery being discharged
from 90% to 10%, The BATTERY indicator
does notilluminate.

2nd-step:

When the battery is discharged the energy of
mare than roughly 80%, BATTERY indicator
turns red and the alarm beeps for about 15
seconds. When the battery comes up to 'Low’
level, the system enters "Suspend State’ auto-
matically, when "Suspend Battery Low" section
is set to Enabled.

L
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5th-slep:

Power management:
BIOS supports folléwing funclions:

When the systemn enters the 'Saved-off State’
or the power switch is turns off, both POWER
and BATTERY indicators will notilluminate.

Power saving for devices and options
Local standby state

Power saving for CPU and system
Global standby state

Suspend/Resurme function
Suspend state
{Besides the power needed to backup memory,
the power is cutled.)
Saved-off state
{After all memory and register values are saved
to hard disk, the power turns off automatically.)

Parameters of power management can be
specified by 'Set Up Program’.

Power consumption:

Security:

13 waits
Power-on password

input or delete of the password can be done
by using the password utility.

When end-user forgeis the password or the
unknown password is inputed, the password
must be deleted to operate the computer. It is
possible to delete the password refer fo
*Password function in 7-1. This action should
be done by a service man.

2. Mechanical

Connectors:

Switches:

DIP Swilches:

External connectors

Serial port:  D-gub 9 pin male connector
CRT port:  D-sub 15 pin female connectar

Parallel/EXT. FDD port:
D-sub 25 pin female connector

Small 10 pin
120 pin
2 conductor phone jack

Numeric keypad:
Expansion bus:
AC adaptor:

Internal connectors

PCMCIA Card:
RAM Card:

68 pin connecior
50 pin connector

Power switch (slide switch)

On/Off

Suspend/Resume bution

Display shut alarm switch (micro switch)

Selection of 'Parallel’ or 'Ext. FDD' UF Selection
of 'LCD and CRT or 'CRT only’

When the syslem enters into the ‘Suspend
State' or 'Stand-by State’, The POWER in-
dicator blinks {green) and the BATTERY in-
dicator does not illuminate.

4th-siep:
After the BATTERY indicator begins to blink
(red) and the alarm beeps for about 13
seconds simultaneously, the system will shut
off automatically. If the ‘Saved-off' mode is on,
the system enters the 'Saved-off State' auto-
matically.

Connector Covers:

Speaker volume ('On"or "Off."High"or Low'}

One open/close door style cover for the serial,
GRT, parallel/ext. FDD connector and the DIP

switches. (not detachable)

Cne open/close door style cover for the numeric
keypad. {not detachabie}

One detachable cover for the expansion bus.
One detachable cover for add-on battery.

One cover for the expansion RAM cards and
coprocessor, {not detachable)
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LEDs: Outside (Even if LCD: scréén is shut, the follow-
R mg indiegtbis can be seen)
. Power mdrcator (green)
. Battery mdlcator (green.’orange/red)

-+ singide (Whert LCD scraeh is shut, the followmg
., , Indicators cannot be seen.)
* FDD indicator (graen).. -
* - 'HDD indicator {green)
. Cap'elbck indicator (gréen)
+" Nih lock mdicator (green)
cosnoend o = -Seroll logk: mdtcator (green)
Dimensions: Lotter size' g
8.5"(D) x 11 0“(W) 1.9 (H)
- | Gmm(D) ¥ 279mm(W} x-48.2mm(H)

Weight: - " Less than 6.6 pounds (Approx. 3.0kg)
S s (Including battery, excludlng AC adaptor)

3. Software

Cperating System: MS DOS 50 .
| % . Supplied by three 3.5" diskettes.
-+ Language: English, French, German
. SEEG Optioh (CE-680DE/F/G)

Diagnostics: . . Dlagnostlcs soffware is supplied by one 3.5"
diskette,

* -Language: English-only

4. Operational and storage range

Operatronal range: 50 to 95 degrees F -
- .10 te 35 degrees C
20 to 80% humidity (Non-condensing)

Storage range: —4 10 140 degrees F

—20 {o 60 degrees C”

10to 90% humidity (Non-condensing)
Shock: " 5'G (Operatirig)

60 G (Non-operating)
Vibration: 5-200 Hz (0.5 G peak to peak) (Operating)

5-200 Hz (5 G peak to peak) (Non-operating)

5. MTBF
Target MTBF: 5,000 H

6. DOCUMENTATION

Operation I\-I[an-l.llal:' . 7!nc|ud:ng MS-DOS qunck reference. I
* Language: English, French, German
* SEEG: Option (CE-680SE/F/G)

7.BIiOS

7-1. Outlme

The PC—GBOO is a notebook lype perscmal computer having the fol-
lowmg features realized mrough enhanced BIOS functions.

‘Use of BIOS (LLAP386SL BIOS) for 386:SE made by Phoenix Ltd.

{U.5.A.) (3865L.-CPU register and:memory environment initializa-

tion.and setting)
" Mermory roff over fundtion
Hardware EMS
' ‘Cache memory support (ngh-speed memory access)

Pass word function support

. Enhanced set-up functions (4 set-up funcitions)

@ FtOM versnon eet-up (Incorporated |n BIOS ROM)

, ® Dlsk verswn set—up (SETUP EXE)

@ Masier program {(MASTER.EXE) -
Set-up utility of pop-up type by hot key
Selection of various screen settings
Powér managemant parameter selgction

@ System manager (SYSMAN.EXE: Windows 3.0 application
set-up utility)
Power management parameter seiect[on

Enhanced power management runctlon

Local standby function {Power saving function of each device)
Gilobal standby funclion (Power saving funetion of whole system)
Suspend/Resume functions and SUSPEND TO DISK function (2
klnds of SUSPEND/RESUME functions)

F'ower management by CPU elock (MISER.EXE)

Battery walch (BW.EXE) {Battery reimaining capacity monitoring)

Micro-frack ball support (Track ball equivalent to serial mouse is
assigned to-an RS232C port.)
IC card conforming to PCMGIA version 2.0 supported.

FLASH BIOS supported.
BIOS version up grads and efficient wnhng of FLASH ROM (ROM
contents can be changed by sofiware) (Improving serviceability)

PASSWORD function

Password sefting s performed by password  ufility
(PASSWORD.EXE).

Password disappears when the battery is exhausted and the set-
up information is lost.

When password is forgotten, make it invalid as follows:

@ Remove the rear cabinet,

@ Install the 1G card which is equipped with Password remover.
@ Turn'on the power

@ Press the red swntc_h described below.

For details about "IC card equr‘pped with Password remover, refer to
the service checker manual (separately attached.}.

" Red ewitch
{When this switch is pressed,
_password is made invalid.)

Figure of the system board bottom surface



7-2. BIOS rewriting

The PC-6800 BIOS is stored in the flash ROM and easily rewritten.
(1) BIOS up-date

If.- FDD works perfectly, BICS can be rewritten from FDD. The tool

(utility) for that purpose is included in the service checker.
For details, refer to the service checker manual (separately attached}.

(2) BIOS writing from 1C card

If the flash ROM contents are cleared and FDD does not work, the

above procedure cannot be performed.
In this case, use the following procedures and rewrite the BIOS using

the IC card.
@ Remove the rear cabinet.
® Install the IC card which is equipped with BIOS.
@ Tum on the power,
@ Press the red switch described in the "Password function”.

For details about IC card eguipped with BIOS, refer to the service
checker manual {separately attached).

7-3. Power-On BIOS message

{1) BIOS Messages '

Power-on seli tesis are the system tests and compenent inltlalization

processes performed by 1BM AT-compatible ROM BIOS in the com-

puter. The main poriions of hardware are tested and initialized first.

Proper funictioning of the main portion is required beiore further sys-

tem tests can be run. In general, a fallure in a test of the system

board or its components will sound a beep, and halt the system. A

failure in add-on boards or memory is reported on the screen.

There are two types of messages displayed if the computer fails one

of the power-on tests:

» Error messages Indicating a fallure in either the hardware,
software or firmware.

« Informational messages about the power-on and booting proces-
ses.

Power-on messages are listed befow, with possible causes and solu-

tions. :

1) Power-On Self Test Error Messages

Diskette drive (X) failure
Possible cause The floppy disk drive has failed.
Solution Run the diagnostics program 1o check the floppy disk
drive.

Disketle read failure
Possible cause The diskette is gither not formatted or defective.
Solution Replace with a formatted diskette.

Fixed disk configuration error
Possible cause The setting on the setup screen is wrong.
Solution Run the setup program and enter the correct values.
Fixed disk failure
Fixed disk controller failure

Solution Reboot. If this does not work, run the diagnostics pro-
gram to check the hard disk drive.
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* Display adaptor is incorrectly configured.
= |ncorrect number of disk drives.
Solution Check the setlings in the setup program.
I/O card parity interrupt at xx
Possible causes
* The IO card is improperly inserted.

= The system board is defeciive.
* The IfO card is defective.
Solution Reinsert the /O card. If the problem continues, contact

the dealer of the /O card.
Keyhoard clock/data line failure

Possible cause The keyboard data line is defective.
Solution Check keyboard controller {(80C51SL) and surrounding
circuit,

Keyboard failure

Keyboard controller failure
Solution Reboot. If this does not work, run the diagnostics pro-
gram to check the keyboard.

Keyboard stuck key failure
Possible cause One or more keys were pressed during the
power-on self test.
Solution Avoid pressing any keys during the power-on self test
except the Space Bar to terminate the memory test.

Ne boot device available

Possible cause Either a floppy disk drive, the hard disk, or the
diskette itself is defective.

Solution Rehoot. If this does not work, replace the floppy diskette.
If the hard disk is faulty, run the diagnostics program.

No boot sector on fixed disk
Possible cause The hard disk is not formatied.
Solution Format the hard disk. Remember this will erase the
contents of the hard disk.

Not a boot diskette

Possible cause The diskette in the floppy disk drive is not for-
matted as a bootable disketie.

Solution Replace the diskette with a bootable diskette and
reboot.

Time-of-day not set-run SETUP program
Possible cause The RTC time-of-day clock chip has failed.
Solution Reset the fime and data in the setup program.

2) Power-On Self Test informational Messages

XXX Conventional Memory, XXXXXK Extended
Meaning This message indicates the amount of memory that has
tesied successfully.

Memory tests terminated by keystroke
Meaning This message indicates that you have pressed the
Space Bar while the memory tests were running. This siops the
memory tests.

Press F1 to retry boot, F2 for SETUP program

Meaning This message indicates that an error was found during
the_power-on_tests. Pressing F1 allows the system to attempt to

Fixed disk read failure
Possible cause The hard disk is defective.
Solution Reboot. If that does not work, run the diagnostics pro-
gram to check the hard disk.
Gate AZ20 failure
Possible cause The system board is defective.
Solution Chack 80385SL and 8236051
Invalid configuration information-run SETUF program
Possible causes

» Memory size Is incorrectly configured.

boot, and pressing F2 brings you to the setup screen.

Press the F1 key to continue, F2 to run the SETUP program
Meaning This message indicates that an error was found during
the power-on lesis. Pressing F1 allows you to start the system,
ignoring the error, and pressing F2 brings you to the setup screen.
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7-4. Setup

(1) Setup Program

When using the computer for the flrst time or after installing optlons,
you must specify your hardwars and software configurations. in addi-
tion, you can customize many of the settings of your system so that
your computer will always start up with those settings. The setup
program can specify the hardware and the software configurations by
making selections on four pages of the sefiip program (System
Parameters screen, Hardware Device Configuration screen, Feature
Configuration screen, and -Power Management Feature: Control
screen).

1) Running the Setup Program !
The setup program can ba rin In three wéiys: ' :
Power-On Message When you turn on the computer for the first time
or after adding an option, the following message will appear on the
screen:

Press F1 to continue, F2 to run the SETUP program

This message indicates that the settings on the setug program da not
ratch the actual hardware and software cerifigurations you are using.
Press F2 to display the setup program.

Pressing F1 will bypass the message and allow you to start M3-DOS,
although you will still have to set your new configurations later,

Accessing the Setup Pragram from MS-DOS Enier the SETUP
command. To execute the SETUP command, the SETUP.EXE file
must be in tha current directory on the hard disk or within the current
path.

Note: Some application programs, such as Migrosoft Windows, have
a SETUP.EXE file as thefr setup or installation program. If the
directories of these application programs precedé the DOS
directory in the path, their SETUP.EXE will éxecute. In this
case, enter the full path \DOS\SETUP) to run the Sharp setup
program.

Accessing the Setup Pragram Directly This method does not rely
on having MS-DOS running. Pressing Fn-F1 (Set Up) enables you fo
access the setup program even while you are in an application pro-
gram.

Caution: Some application programs allow you to run the setup pro-
gram even if the application is running, by pressing Fn-F1
{Set Up). However, this is NOT recommended, because
the computer will restart when it exits the setup program
and you will lose the conténis of mermory.

2) Making Selections
Guidance for available keys on the setup screens are displayed on
the bottom of each setup screen.

-4 Moves the cursor forward through each item
«T Moves the cursor backward through each item
PgDn {Fn-1) Moves to the next page

PgUp (Fn-T) Moves to the previous page

Space Bar/+/- Selects a value for the highlighted item. The space Bar
or + key moves forwards through the selection list whila the-key
moves backwards, If there are only two selection in the list, all three
keys (Spaca Bar, + and ) act as iogales

Note:’ Some items reqmre dlrect keyboard :nput

F1 Displays an on-line help message for the current (highlighted)
item.

Note; On-ine help is.only available when you run the setup program
using the SETUP command.

F2 Displays system information.

Note: Systern Information is only avaliable you run the seiup pro-
gram using the SETUP command,

F3 Relnitialize the settings of all the items on each setup screen to
their default values.

Pressing the Esc key displays the Exit/Save Menu. _

Esc Returns to the setup program to make more selections.

F4 Exits the setup program with all the updated setlings you made.
F6 Simply aborls the setup program without updating any of the
seflings you made.

The selections you maks on the setup program are stored in a special
memory area which is backed up by the built-in clock battery. Al
selections are maintained even when the power is turned off. If the
system has not been used for an extended period of time, however,
the clock baltery may become discharged. When using the computer

for the first time after a [ong period without use, run the sefup pro-
gram and vuse F3 to reset the settings if necessary.

Each category on the program is deseribed below
System Parameters Screen (Page 1)

SHRRP PERSCMAL COMPUTER SETUP PROGRAM (Versicn 1.00)
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HOBILE *+System Paramatacs ¢+ Page 1/4
Systam Tima: 11:38:51 Pasaword: Digablad
System Date:  Wed, Oct OZ, 1391 Hard Disk Size: 80 M
Time/Data Format: 24 hour (U5} CRU Spead: . 20 MAx

Mt Display Adspbar: " Interual VGR
Battary -4 P Display Moda: VER

Setup Configuration: Moblle Comventional Kamozy:

Poick Boot: ore Expnadad ' Mamory: 0KB
Suspend Moda: Suspand/Resusa Rxtandsd Mamory: 1024 XH
Sareld Lock: oz IC Cacd Mamary: 0 x3
Caps Leck: oz

Run Logk; off Total Extandad Mamory: 1024 KB
Cursor Typa! Undazline Mamory Available: 1664 FB

2S¢ | ¥3 =T Spi/-
Xt/ SavE . Defaults || Hield Valued Page

System Time This field spacifies the clrrent time: Timé is set ither
in a 12-hour or a 24-hour clock format depending on tha format
specified in the Time/Date Format field. Press the Space Bar or the +
key to increase the time, or the -key to decrease it. This also resets
the seconds to 00.

System Date This field specifies the current date. The date is set
either in the month-day-year or the day-month-year order depending
on the format specified in the Time/Date Format figld. The day of the
week (Mon, Tue, Wed, elc.) is set automamally after the date is
entered.

Time/Date Format This field specifies the Time and Date format.

The Time can be set either in a 12-hour ar 24-hour format, and the
Date can be set in either a U.S, siyle {month-day-year) or European
style (day-month-year). The possible settifngs are: 12 hour (US), 12
hour (Eure.), 24 hour {US} and 24 hour {Euro.).

Battery This field displays the estimated remainder of the battery
charge in a fusl gauge format. The baitery status is based on the
fatest information available to the Battery Watch utiiity.

Note: The battery gauge appears only when you install the Baitery
Watch program.

Setup Configuration This field specifies the level of the power
savings. The possible seftings are: Mobile or Docking Station. The
system remembers the values of any other relevant fields, especially
the settings on the Power Management Feature Caontral screen. The
current setting of this field is always shown in the upper left corner of
all setup screens. The system staris up with the Mobile setling when
the optional expansion unit is not connected, and with the Docking
Station setting when the expansion Unitis connected. .

Quick Boot This field selects quick loading of thé system. When this
field is set to On, the system bypasses some of the power-on self
checks (including memory chack) when starting up. The pessible set-
tings are: On or Off.

Suspend Mode This field specifies what happens when a Suspend
event oceurs. Suspend events are:

* Auto System Suspend (See Power Management Feature Control
Screen for details.)



+ Suspend Battery Low (See Power Management Feature Control
Screen for details.)

¢ Suspend Button

= Screen Close (See Feature Configuration Screen for details.)

The possible setlings are: Suspend/Resume or Suspend fo Disk. If

Suspend/Resume is selected, a "suspend event” causes the system

to enter the Suspend mode. A'resume event" returns the system to

exactly where It was when-the suspend occurred. Resume events

are:

* Suspend Button
* Screen Open (See Feature Configuration Screen for details.)

= Rasume on Modem Ring (See Power Management Feature Con-
trol Screen.)

* Resume Time-of-Day {See Power Management Fealure Control
Screen.}

If Suspend to Disk is selectad, a "suspend event" causes the system
io save any data in memory to the special partition on the hard disk
and turns off the system power. To return from this state, the power
swiich must be turned off and back on.

Note: To activate the Suspend-to-Disk function, the hard disk must
have the Suspend-to-Disk partition adequate for the memory
size. '

Caution: The Suspend-to-Digk function will provide you with a sub-
stantial amount of protection against loss of data in many
situations, although there are some situations where data
ioss may occur. As above-mentioned, your system will
automatically save data in the memory to the hard disk, in a
dangerously low batiery condition. This pracedure will re-
quire the hard disk to be operating. If the machine is jarred
or struck during the save procedure, data loss may occur.

Scroll Lock Specifies the default state of the Ser LK key. Possible
setting are;0On or Off

Caps Lock Specifies the default state of the Caps Lock key. FPos-
sible settings are:On or Off,

Num Lock Specifies the default state of the Num Lk key. Possible
seftings are:On or Off.

Cursor Type The shape of the cursor can be changed 1o one of the
following settings:Underline, Underbar, or Block.

Password This field allows the user to enable or disable the
password you set using the PASSWORD utility. The possible settings
are: Enabled or Disabled. When Enabled is selected, the system
prompts you to enter the password each time you start the system,
displaying a key mark {on) on the top of the screen. At this prompt
only, you can change the password by typing the current password
followed by a slash {#), a new password and then Enter. To deleie the
passward, enter the password followed by a slash, or set the
Password field to Disabled. When the system resumes from the
Suspend mode, you are also required to enter the password {the
indicators en the upper left of the keyboard blink in sequence).

Hard Disk Size This field shows the size of the hard digk in MB.

CPU Speed These fields specify the CPU speed used when the
system is booted. The possible settings are:25 MHz, 10 MHz, or 5
MHz.

.
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Display Mode This field specifies the mode of the internal VGA
controller, The possible settings are: VGA, EGA, CGA, MDA, HGC or
SVGA. The HGC and SVGA (Super VGA-800x600x16 colors) modes
are effective only for an external CRT monitor. Typically, this field
should be set to VGA Mode. The internal VGA display adaptor will
automatically ‘emulate the display mode of your application software
configuration. (Either fext or graphics mode will be selected). If the
screen displays improperly, refer to your application program manual
{for instructions on how to set the display mede.

Conventional Memory This field always shows 640 KB.

Expanded Memory This field display the amount of intemal ex-
panded memory.

Extended Memory This field displays the amount of internal ex-
tended memory.

IC Card Memory This field displays the amount of exiended memory
on the IC card inserted in the 1C card slot.

Total Extended Memory This field display the total amount of inter-
nal extended memory and any IC card memory that is set to ex-
tended memory.

Memory Available This field displays the total amount of memory in
the system.

Hardware Device Configuration Screen (Page 2)
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Track Ball: coM2 G278k 3
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Hard Disks

This categery specifies the type of the hard disk.

Internal Hard Disk 1 This field assigns the drive letter to the internal
hard disk and specifies its type. According to the specified drive type,
the following information is displayed:

* number of cylinders

* number of heads

* precompensation

* Janding zone

* number of sectors per track
+ disk size (capacily)

External Hard disk 2 This field assigns the drive letter to the external
hard disk and specifies its type. Normally, set this field to-Not In-
stalled.

Floppy Drives and IC Card
This category specifles the type of floppy disk drives and IC card.
Device 1 {Drive A) This field specifies drive A assignment. The pos-

Note: CPU Spesd may be chianged from the kieyboard using Clr=Alt-
1 to increase the speed and Ctrl-Alt-l to decrease the speed.
See the Speed Switch Key field on the Feature Configuration
Screen.

Display Adaptor This field specifies the type of display adaptor used
by the computer, The possible settings are: Internal VGA, CGA4D,
CGABO, Mano, or Others. Unless you use a display adaptor card
inserted in the optional expansion unit, set this field to Internal VGA.

sible settings are: Internal Floppy Disk, External Floppy Disk, IC Card
RAM Disk or Not Instalied. You can also specify the size and
capacity.

Device 2 (Drive B) This field specifies drive B assignment. The pos-
sible settings are: Not Installed, Internal Floppy Disk, External Floppy
Disk or IC Card RAM Disk. You can also specify the size and
capacity.

Device 3 {Other) This field specifies the way the computer is to use
the IC card. The possible settings are: Not Installed, IC Card Ex-
tended Memory or IC Card COM Port. You can also specify the
amount of memory and COM port number.
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Serlal Ports

This. category specmes the por‘l’ rumber of the serial |nterfaces When
the port number is specifi ied, the Q address and IRG fiumber fer that
portis. dlsplayed on the right, . .

Note: - If you install an- 1C card wh|ch has a senal pert set the. port

-7 . .numbér.in the Device.3 (Other) fisld:in.the pigvious.category.
--Note that..some . appllcatlons support enly two senal port
COM1 and COM2. ‘

COM Port This fisld specifies the pért number of the serial RS-232C
port. The possible settings are: COM1, COM2 COM3 COM4 or
Disabled.

Trackball This figld specifies the port to which the, trackball is con-
nected. The possible settings are: COM, comz, COM3 COM4 or
Disabled.

Parallel Port

This,category specifies the port number of the parallel port When the
port number is, specified, the O address. and IFIQ number for that
port is displayed on the right.

Printer Port This field specifies the port number of the para]lel prmter
port of the’ computer The possible settings are: LP1, LP2, LP3 or
Disable. )

Feature Coﬁfi.gdrstion s.':reeﬁ'(pags 3)
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MOBILE ~ *Paatdre Configuration ** Page 3/4
Shadow BICS ROM: Enabled * EMS Memsrcy Size: Diaabled
Shadow WVidao ROM: Enzbled EMS Pageframe: Disanled -
Cacha: Enabled Kay Ropeat Rate: Faat
Cache BICS ROM: Enabled Parallal Port: Bidiractional

Cache Video RGH: Enabled
640-1024 KB Relccation: Disabled
Wertigal Stzetching =1
Backlight brightness: High

Speed Switch Key:  Enabled
Screen Close Switch: Disabled

Tl
Field

x|
Defaults

Esd Sp/t/- Bg/Dn
Exit/Save Value Page

Shadow BIOS ROM This field enables or disables shadowing of the
BIOS ROM. When enabled, the contents of the BIOS ROM is copied
to memory betwean 640 KB and 1024 KB for faster execution.

Shadow Video ROM This field enables or disables shadowing of ihe
Video ROM. When enabled, the contents of the Video ROM'Is copied
1o memory between 640 KB and 1024 KB for faster execution.

Cache This field specifies whether to enable or disable cache. The
BIOS ROM and Video ROM cannot be cached unless oplion is
enabled.

Nete: This computer has 16 KB of high speed cache memory used
to access data quickly.

Cache BIOS ROM This field specifies whether to enable or disable
c:achlng of the B[OS ROM

Cache Video ROM This field specifies whether 1o enable or disable
caching of the Video ROM.

640-1024 KB Relocation This field enables or. disables the relocation
of the memory between 640 KB and 1024 KB. When enabled, this
feature causes thé Unused (i.e: not shadowed) maemory betwesn 640
KE and: 1024 KB to be reldeated o above the 1MB boundary and
addressed as extendéd memory, except when PEMM.SYS is ioaded.
When. PEMM.SYS is loaded, the merriory can be. used as logical

pages.

EMS Memory:Size This field specifies the ambunt of memory to be

used as exparided-memory, in'512 KB increments. Select Disabled:if

there is'no riemory to be used as expanded memory:-

Note: This cannot exceed the total amount of extended memory on
the system: The size specified here is displayed on the_Sys-
tem Parameters screen {page 1/4).

EMS Page Frame This field displays the Iecatlon of the EMS page

frame when EMS: memoryis definad. This. wﬂl always be COOUh-
D3FFh. ct

Key Repeat Rate This field specifies the keyboard repeat rate.
Possible settings are: Fast or standard.

Paraliel Port This field specﬁ‘ ies how the mternal parallel port is to be
confi gured as unidirectional or bldlrect:ona! The pessmle seh:ngs
are: Unldlrect;onal or Bldlrectlonal L

Speed Switch Key This field lets you change the CPU clock speed
from the keyboard, If you set this field to Enabled, you can change
the CPU clock speed using the Ctrl-Al-T or Ctri-Alt-J key combina-
tion on the keyboard while using the computer. Cirl-AlE-T incrigases
the CPU speed step by step-in the 5 MHZ:10 MHZ:25 MHZ ordei;-and
Cul-Alt-l: slows down the CPU speed step by step.jn the 25 MHz-10
MHz-5MHz order. The pessuble sattings are: Enabled or. Dlsabled

You will hear a high-pitched-beep. whem pressing Ctrl-Alt- T.-and a
lower pitched beep when pressing Cirl-Ali-L. A middle tone results
from the mlddle {1 OMHz) CPU speed

When the maximum speed is reached the Ctrl -Alt- T key comblnatlon
daes nothing; and when the minimum speed is reached, the Ctri-Al-1
key combination does nethmg S

Note: In.some cases, the key: functions of Ctrl- Alt-T and Cirl- AIt-J,
may notbe effective even when Enabled in the setup- program.
In this case, change the CPU Speed in the setup program.

Screen Close Switch- This fleld specifies whether or not-to activate
the screen close switch-function.. The pessﬂ:le setlings are Suspend
or Disabled. When: Suspend is selected closing the screen panel
causes. the system to enter either the Suspend or Suspend-io-Disk
mode depending on what was specified in the-Suspend Mode fiefd
on the System Parameters screen. When Disabled is selected, clos-
ing the screen panel furns off the LCD.

Vertical Stretching This field specifies whethier or not to activate the
display expand function. :

The possible settings are Full or OFf.

When Full is selected, display is fully expanded in vertical even if the
display mode has less resolution than 480 pixéls (such as CGA,
MDA, EGA).

When Off is-selected, display expansicn is not performad.

Backlight Brightness This field specifies the backlight brighitness.
The possible settings are High or Low. -

Power Management Feature Controi Screen (Page 4)

SHARP PERSONAY, COMPUTER SETUP PROGRAM (Vazsion 1.00}
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MOBILE, ampower Management Feature Conkzol ** Page 4/4
Gilobal Power Management: Enabled
Global Standby Timer: 10 mingtes Hard Disk Motor Timeout: 1 minutae
Aute System Suspnad: 20 minutas CM.'II_.CD Panel Timeout; 5 minutes
Suspgad Warning tone: Disabled Minimum Backlight Dimablad
Sospend Battery Low: Enabled Printer Port Timacut: 5 minuves
Resume Battary Low; Disabled Printer Port Timecut: 4 seconds
Rasuts Modem Ring: Disablad Serial Port Fimaout 4 aeconds
Rasumme time-of-Day: Disabled EC Card; Enabled
Resumea Time: 00:00

Esc _ I e—Tl sm’h’- Eg."nn

Exit/Sava| |~ e - Flald- Value"  Pdgd

Global Povier Managemenit -This field specifies whether or not o
activate the power management furicfions. The pasgible settings are:
Enabled, Disabled or AG Disablé. When set to Enabled, all settmgs
on this screen are efiective. When set to Disabled, no power
management occurs. regardless of the values specified. for the. other
opiiens. When set ta AC Disable, all power management js disabled
except Backlight Timeout, CRT/LCD Panel Timeout and Suspend on
button/screen close, when the computer is operating on AG power.



Global Standby Timer After a specified period of inactivity, the sys-
tem automatically enters the Global Standby mode. Pressing any key
on the keyboard returns the system to the normal active mode. The
possible settings are: 8 seconds, 32 seconds, 1 minute, 3 minutes, 5
minutes, 7 minutes, 10 to 50 minutes (in 5-minute increments) of
Disabled. When set to Disabled, the Aute System Suspend feature
does not work, either.

Auto System Suspend After a specified period from when the sys-

tem enters the Global Standby mode, the system automatically
moves from Global Standby mode 1o Suspend or Suspend-to-Disk
mode depending on the selection in the Suspend Mode field on the
System Parameters screen. The possible setling are: 8 seconds, 32
seconds, 1 minute, 3 minutes, 5 minutes, 7 minutes, 10 to 50 minutes
(in 5-minutes increments) or Disabled.

Note: The Global Standby Timer mus! be enabled for the Auto
Suspend feature to work.

Suspend Warning Tone This field specifies whether or not to sound
a beep when the syslem enters the Suspend mode. The possible
seitings are: Enabled or Disabled.

Suspend Battery Low This field specifies whether or not to enter the
Suspend or Suspend-to-Disk mode, depending on the selection in the
Suspend Mode field on the System Parameters screen, at the time of
low battery. The possible settings are: Enabled or Disabled.

Resume Battery Low This field specifies whether or not to resume
full operation from the Suspend mode on Medem Ring or Time-of-
Day at the time of low battery. The possible setfings are: Enabled or
Disabled.

Resume Modem Ring The system returns to the normat active mode
from the Suspend mode on detection of a modem ring. The possible
seftings are: Enabled or Disabled.

Resume Time-of-Day This field enables or disables the Resume
Time-of-Day fealure. The resume date timer may be set to any time
within 24 hours, as described below. If the resume timer is set, the
system returns to full power when the specified time is reached.

Resume time The system automatically returns to the normal active
mode from the Suspend mode at the specified time. Specify the time
in the hhumm:ss format. This subfield is effective only when the
Resume Time-of-Day field is set fo Enabled.

Note: Although you can set any time resume time in the subfield,
within 24 hours after the system enters the Suspend mode,
the Suspend state lasls a maximum of 14 hours if the AC
adaptor is not connecled. (The battery will be fully dis-
charged.}

Hard Disk Motor Timeout After a specified period with no access to
the hard disk, the hard disk drive motor is automatically turned off.
The time from the last access until the molor is turned off can be set.
The possible settings are: 10 seconds, 1 1o 20 minutes (in 1-minute
increments) or Disabled.

CRT/LCD Panel Timeout After a specified period of Inactivity, the
system automatically shuts off the power to the CRT or LCD panel.
Pressing any key on the keyboard turns the CRT or LCD panel back
on. The backlight is also turned off when the LCD panel is turned off.
The possible seflings are: 8 seconds, 1 to 16 minutes (in 1-minute
increments) or Disabled.

Minimum Backlight When this feature is enabled, the backlight is

time specified in the Backlight Timeout option. If there continues 1o be
no activity for the remaining hali of the Backlight Timeout, the back-
light is turned off. Pressing any key on the keyboard returns the
backlight to full intensity. The possible settings are: Enabled or Dis-
abled. When Backlight Brighiness is set to Low, this function will not
work.

Backlight Timeout After a specified peried of inactivity, the system
automatically turng off the backlight. Pressing any key on the key-
board turns the backlight back on. The possible settings are:8
seconds, 1to 16 minutes (in 1-minute increments) or Disabled.

—urned down to~low intensity"if-thereis-no-activity-for-half{1/2) of the: - -——
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Printer Port Timeout After a specified period of inactivity to the
paralle] printer port, the power to the parallel printer port is automat-
ically shut off. The possible settings are: 4 seconds to 1 minute (in
4-second increments) or Disabled.

Serial Port. Timeout-After a specified period.of inactivity.to the serial
RS-232C port, the power to the serial RS-232C port is automatically
shut off. The possible settings are: 4 second to 1 minute (in 4-second
incremenits) or Disabled.

" IC Card This field determines whether or not to provide rib'\_ué'r_ to the

IC card slot at all times. When Enabled is selected, power is provided
to the IC card siot at all times. When Disabled is selected, power is
provided to the IC card slot only when a card is inserted into the slot.
The possible settings are: Enabled or Disabled.
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-5 POST (Power On Self Test) EHHOR
- CODE LIST

When the system has any hardware problem that prevent booting up,
followmg Diag code'Is omput to MFG port W0 Address 80H), and
Beep Code sounds

g:ﬁ.‘iﬁﬁ - C%chgs- L - ~ DESCRIPTION OF TEST OR FAILURE
010 | |'80386 REGISTEA TEST IN PROGRESS
®H | . 113 | CMOS WRITE/READ TEST IN PROGRESS OR FAILURE
03H T-1-4 - | BIOS ROM CHECKSUM IN PROGRESS OR FAILURE
04H 1-2-1 PROGRAMMABLE INTERVAL TIMER TEST IN PROGRESS OR FAILURE
05H 122 DMA INITIALIZATION [N PROGRESS OR FAILURE
06H 123 DMA PAGE REGISTER WRITE/READ TEST IN PROGRESS OR FAILURE
08H 131 RAM REFRESH VERIFICATION IN PROGRESS OR FAILURE '
0oH 1ST 64K RAM TEST IN PROGRESS
OAH 133 | 1T 64K RAM CHIP OR DATA LINE FAILURE MULTI BIT
OBH 13-4 | 15T 64K RAM ODD/EVEN LOGIC FAILURE
OCH 141 1ST 64K RAM ADDRESS LINE FAILURE
oDH 1-42 | 1ST 64K RAM PARITY TEST IN PROGRESS OR FAILURE
OEH 1-43 FAIL-SAFE TIMER TEST IN PROGRESS
OFH 1-44 | SOFTWARE NMI PORT TEST IN PROGRESS
10H 211 15T 64K RAM CHIP OR DATA LINE FAILURE — BIT 0
11H 2-1-2 1ST 64K RAM CHIP OR DATA LINE FAILURE—BIT 1
12H 213 1ST 64K RAM CHIP OR DATA LINE FAILURE — BIT 2
13H 214 1ST 64K RAM CHIP OR DATA LINE FAILURE - BIT 3
14H 221 1ST 64K RAM CHIP OR DATA LINE FAILURE — BIT 4
15H 222 1ST 64K RAM CHIP OR DATA LINE FAILURE - BIT 5
16H 223 1ST 64K RAM CHIP OR DATA LINE FAILURE - BIT 6
17H 224 | 1ST 64K RAM CHIP OR DATA LINE FAILURE — BIT 7
18H 231 15T 64K RAM CHIP OR DATA LINE FAILURE - BIT 8
1oH 232 18T 64K RAM CHIP OR DATA LINE FAILURE - BIT 9
1AH 233 1ST 64K RAM CHIP OR DATA LINE FAILURE~ BIT A
1BH 234 1ST 64K RAM CHIP OR DATA LINE FAILURE - BIT B
1CH 241 1ST 64K AAM CHIP OR DATA LINE FAILURE — BIT G
 T1DH 242 | 1ST 64K RAM CHIP OR DATA LINE FAILURE — BITD
1EH 243 | 1ST 64K RAM CHIP OR DATA LINE FAILURE - BIT E
1FH 244 | 1ST 64K RAM CHIP OR DATA LINE FAILURE - BIT F
20H 341 SLAVE DMA REGISTER TEST IN PROGRESS OR FAILURE
21H 312 MASTER DMA REGISTER TEST IN PROGRESS OR FAILURE
22H 313 MASTER INTERRUPT MASK REGISTER TEST IN PROGRESS OR FAILURE
23H 314 | SLAVE INTERRUPT MASK REGISTER TEST IN PROGRESS OR FAILURE
25H INTERRUPT VEGTOR LOADING IN PROGRESS
27H 324 | KEYBOARD CONTROLLER TEST IN PROGRESS OR FAILURE
28H CMOS POWER FAIL AND GHECKSUM CHECKS IN PROGRESS
20H CMOS CONFIG INFO VALIDATION IN PROGRESS .
2BH 334 | SCREEN MEMORY TEST IN PROGRESS OR FAILURE
2CH 3-4-1 SCREEN INITIALIZATION IN PROGRESS OR FAILURE
2DH 342 | SCREEN RETRACE TESTS IN PROGRESS OR FAILURE
2EH SEARCH FOR VIDEO ROM IN PROGRESS
30H SCREEN BELIEVED OPERABLE:
308 SCREEN BELIEVED RUNNING W/ VIDEO ROM _
31H MONOCHROMATIC SCREEN BELIEVED OPERABLE
32H 40-COLUMN COLOR SCREEN BELIEVED OPERABLE

2-10
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83}%‘; C%Eggs DESCRIPTION OF TEST OR FAILURE
33H 50-COLUMN COLOR SCREEN BELIEVED OPERABLE
" 34H 421 TIMER TICK INTERRUPT TEST IN PROGRESS OR FAILURE
a5H 422 | SHUTDOWN TEST IN PROGRESS OR FAILURE
36H 423 | GATE A20 FAILURE
37H 454 | UNEXPEGTED INTERRUPT IN PROTECTED MODE
38H 431 RAM TEST IN PROGRESS OR FAILURE ABOVE ADDRESS OFFFFH
3AH 433 | INTERNAL TIMER CHANNEL 2 TEST IN PROGRESS OR FAILURE
3BH 234 | TIME OF DAY CLOCK TEST IN PROGRESS OR FAILURE
3CH 441 SERIAL PORT TEST IN PROGRESS OR FAILURE
3DH 442 | PARALLEL PORT TEST IN PROGRESS OR FAILURE
3EH 443 | MATH COPROCESSOR TEST IN PROGRESS OR FAILURE
CoH - ENTER CSET INIT
CiH - ENTER GENIO INIT
caH - EXIT GENIO INIT
CaH “ENTER FCM CODE
CaH - ENTER DYN MEM CODE
C5H “EXIT DYM MEM CODE
CeH "EXIT FOM CODE
C7H "ENTER RCM CODE
CaH EXIT RCM CODE
CoH EXIT CSET INIT
CAR “ENTER GSET BFR VIDROM
CBH “ENTER CSET BFR SIZEMEM
CCH “ENTER CSET AFT MTEST
CDH “ENTER CSET AFT CMCFG
CFH “EXIT CSET BFR OPROM
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CHAPTER 3. STRUCTURES AND PARTS IDENTIFICATION

1. External view (1)

* Indicator: FD HD CAPS NUM SCROLL

Track ball SW

Suspend SW (Push)

Template Space

Battery Pack

2. External view (2)

AC Adapter

Exiernal battary Pack

Analog CRT
Cannectar

Printar/External

Floppy
Connectar (switch system)

R$232C Connector

Dip SW
= PRT/FDD
o LCD/CRT Connector covar
° BEEP ONOFF
* BEEP High/Low

Interal battery pack

Battery Pack
Lock Knob

8.4 "color TFT LCBD

Mermory Gard

-

10 Key Pad

2MB
Memory Board

3. External view (3}

4MB
Memory Board

Micra Track ball
~~—Power SW (Slide)
_~PCMCIA Sist

: /O Card

Modem
FAX Modem
TP Ether

CO processor
80387SX

AC Adaptor
Connector

Add-on Battery
Connactor

Expansion Unit
Cannactor



4, Switches

@

ON:

Power switch {slide switch)

OFF: Complete powar OFF

Power ON, suspend, or SAVED OFF power. OFF. (In
SAVED OFF, the power is turned off by the software.
The power is OFF though the power switch is ON.)

Suspend/resume double switch -

Pushing during normal operation with power ON: Enters into the
suspend state.

Pushing during suspend state with power ON: Resume

Pushing with power OFF: |nvalid

DIP Switches

To the right of the parallelfexternal FDD port connector is &
group of four DIP switches that control the functions described
below. The DIP switches are easily set with a poinied object,
such as a pen point.

For SW3 and SW4, new settings are normally only effective at
the next power on.

Dip Switches

SW1 Speaker On/Oft Switch DIP switch 1 turns the speaker on
and off.

Up Speaker Off

Down Speaker On (default}

SW2 Speaker Volume Switch DIP switch 2 sels the speaker
volume to high or low.

Up Speaker Volume Low

Down Speaker Volume High (default)

SW3 Parallel/External FDD Switch DIP switch 3 specifies the
function of the port as either a parallel (Centronics) port (for a
parallel printer, for example), or an external floppy disk drive
port.

Up External FDD

Down Parallel Port (default)

SW4 LCD/CRT only Switch DIP switch 4 specifies either a
simultaneous display on both the LCD and the external GRT ora
display on only the external CRT.

In the simultaneous display mode, the CRT displaying method is
the same as that of the LCD. If you use an external monitor
which requires a CRT-specific signal, set DIP switch 4 to the up
position,

Up CRT only
Down LCD/CRT simultaneously (default)

PC—6881
@ Boot switch and back-up reset switch
Not pushed: Narmal operation
Push: IC card boot and RTC backup reset
IC card boot
_ When this switch is pushed with the power ON, BIOS
mapping is swapped irto the IC meniory ¢ard of “Spacial
specifications, Then BIOS in the IC card restarts to
change and write the BIOS in the unit again.
5.LED
@ Power LED {green)
ON:  Power ON
Blink: Suspend
QOFF: Power OFF
@ Battery LED (red, green, orange}
Green ON:  Completion of charging of built-in & add-on bat-
teries
Greenblink: During quick charging of built-in & add-on bat-
teries
Red ON: Built-in & add-on batteries charge request
Red blink: Built-in & add-on batteries operation critical state
Orange ON:  AC adaptor connecled.
Depending on the system, standard charging is
made. (When standard charging is completed,
the green lamp will light on though the AC adap-
for is connected.)
Crange OFF: Built-in & add-on batteries are ready fo operate,
and the charging circuit is in standby state.
@ HDD LED {Green)
ON:  Hard disk access
OFF:  Hard disk standby
@ FDD LED {Greer)
ON:  Standard/external FDD access
OFF: FDD standby
@ NumLock (Green)
ON: NumLock ON
OFF: NumlLock OFF
® Capslock (Green)
ON:  Capslock ON
OFF: Capslock OFF
@ ScrollLock (Green}

ON:
OFF:

ScroliLock ON
ScrollLock OFF
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CHAPTER 4. DISASSEMBLY AND
ASSEMBLY

ThIS chapter descnbes the dlsassemb[y procedure for the PC-6881
device. .-+ ..

The assembly procedure lS not prowded in this chapter since the
device can be assembled by reversely performing the disassembly
procedure, The procedure steps specific to assembly, however, will
be provided as "Notes for Assembly” if necessary.

The procedure exclude the description for the unit/part replacement
when the replacement does not require a specﬁ" ¢ complicated proce-
dure.

Toaol Hex wrench

.0, 5.5mm

1. Precautions

1. Before starting dlsassembly of the device, rémove all the aptional

units {ex. expanded memory module} and the AC adapier.

2. Use a Phllllps screwdriver of an appropriate size to remove the
sCrews.

3. Many parts will be removed during disassembly of the device.
Disassemble the device on a neat table in order not to lose any of
the removed parts.

4. Plug/unplug connectors by holding-both sides of the connector.
Do not unplug connectars by pulling on the cables to avoid line
breakage,

2, Disassembly and Assembly
(1) Removing display unit

Disassembly (See Fig. 1)
1. Remove left damper cover D, right damper cover (2, and cable
cover 3.

2. Unplug connectors @, & and 0.

3. Remove screws ® and @ to remove display unit @.
4. Remove screw @.

[Note for Assembly]

* When attaching display unit 8, align edges ® and © of the
dampers to respective edges @ and @ of the upper cabinet io
screw the damper onto the upper cabinet.

(2) Disassembling upper and lower cabinets .

Dlsassembly (See Fig. 2, 3)

. Turn over the device.

Remave battery cover D and bar;ery @..
Remave two rubbér legs @.

Remove screw @ and gject button ).

I

Open cover & to remave six screws ).

Fig. 2

6. Remove lower cabinet @ from upper cabinet @ by lifing the
lower cabinet from B side.

7. Remove connector cover {.

[Notes for Assembly]
1. When attaching the upper and lower cabinets, be sure that the
four projections on the A side fit properly.

2. When attaching connector cover @, aligh and fit the projections of
the connector cover into the holes on upper cabinet @.
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Fig. 3

(3) Removing keyboard

Disassembly (See Fig. 4)

1. Remove screws @, screw & ~ ®, through @ and &.
2. Remove connecter FPCs @ and @ from the board.

3. Remove board unit @ from upper cabinet @.

4. Remove two screws ().

5. Remove keyboard @ from upper cabinet @

[Notes for Assembly]

1.

When attaching a HDD/FDD unit, tighten the screws ® through
D, starting from screw A to F.

2. When attaching keyboard @ onto upper cabinet @@, first make
sure the three projections of keyboard i@ are fitted in the three
holes @ of upper cabinet .

L
PC-6881

{4} Replacing HDD/FDD units

Be careful when handling the HDD/FDD units. These precision-made
devices are liable io be damaged by static slectricity or vibration
when they are removed from the main unit.

Disassembly (See Fig. 5, 6)

1, Remove two screws (.

2. Remove connecior @ to remove PWB batiery unit @.
3. Remove FD FPC @ and HD FPC ® from the board.

Fig. 5

4. Remove two screws & 1o remove HDD unit @ from FD/HD
angular bar ®.

5. Remove two screws @ 1o remove FD/HD angular bar 8 from
FDD unit @.

{Note for Assembly]

» Make sure connector & on PWB battery unit @D is fitted in square
hole @.



(6) Display unit removal

Disassembly (Refer to Fig. 8.)
1. Remove four rubber legs @.

2. Remove four screws @
3. Remove display front cabinet @ fiom display rear cabinet @.
[Note]

* - When removing display front cabinet @), remove pawl © and lift it
through the square hole.

[Note for Assembly]
= When reassembling display front cabinet @, engage pawls @,

®, - and © In thig sequence. %

Fig. 8

(5) Replacing board and power unit
Disassembly (See Fig. 7) _ @)
1. Turn over the board unit. -~

2. Remove connector (D) and two screws @ te remove LCD I/F FRC

@ '
3. Remove screw @ to remove 10 key board ®.
4. Remove screws ® and @ to remove main chassis C @.

. Remove six hexagon-héad screws @ 1o remove main chassis B
(0 by using a hex wrench tool (ref. to top of this chapter).

. Remove screw @ to remove video board @.

. Remove screw @ and MTB I/F cable @ to remove MTB unit @
. Remove screw @ and @ to remove main chassis D @,

. Remove power unit @ from main board @J.

[Note for Assembly]

* When aitaching power unit @ and 10 key board & onte main
board &, da not press or distort the IC card socket.

"

W o~ ]

Fig. 8

(7) Invertor unit removal

Disassembly (Refer to Fig. 9.)
1. Remove two screws D).

2. Lift invertor unit @ and pull out connectors &), @, &, and @,
and remove invertor unit @ from display rear cabinet ).
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{(8) LCD unit removal

Disassembly (Refer to Fig. 10.)
1. Remove four screws (.

2. LIft LCD unit @, disconnect cables @ and @), and remove LCD
unit @ from display rear cabinet &).

3. Remove two screws ©), and remove dumper support angle @.
4, Rernove dumper L & and dumper R @, then remove cable @.

[Note for Assembly]

+ When connecting invertor cable @ and LCD cable @, adjust so
that the tubes of the cables are at the center as shown in Fig. 11.

BV

~Trt )

[ NN,

Fig. 11
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(2) Memory map

FEQO0DOH — FFFFFFH :
FCOOOOH ~ FDFFFFH :

System and Video BICS ROM

Device Drivers, Power Management ROM
800000H — FBFFFFH : Oplional (undefinedy* =~~~
400000H - 7FFFFFH
200000H — 3FFFFFH
100000H — 1FFFFFH :

: Optional (undefined) *
: 4MB DRAM Option
: 2MB DRAM Option
1MB DRAM cn motherboard- - ..

FOOOOH — FFFFFH : System BIOS
EOOQOH - EFFFFH : Video BIOS
DOOGOH — DFFFFH : DRAM (can be rolled above option DRAM),
FLLASH window, PMagcess window

C00COH — CFFFFH : DRAM (can be rolled above option DRAM}
BOGOOH - BEFEFH - \Fi;lg&c; RAM (system DRAM used as PM
AODOOH —  AFFFFH : Video RAM {system DRAM rolled)

OH -~ 8FFFFH : DRAM
30000H - 3FFFFH : PM RAM when in power Management

Mode)
interrupi handler

* PCMCIA will likely map into this area.

v
PC-6881

{4} interruption map

Interruption request input Specification device
IRQO Sysiem timer
B IRQ1 Keyboard

IRQ2 1SI53).ve interruption cordroller {IRQS -
IRQ3 RS232C port 2
iRQ4 RS232C port 1
IRQS Printer port 2
1RQ6 Floppy disk drive
IRQ7 Printer port 1
IRQ8 Real time clock
1RQY VGA V-BYNC

IRQHC Expansion slot

1R Expansion slot

IRQ12 Expansion slot

IRCH3 Co-processor

1RQ14 Hard disk drive

|RQYIS Expansion slot
SMI Power management

(3) O address map
- 2. CLOCK GENERATOR (AV9127)
address Used device Remark The AV9127 of AVASEM Co., Ltd. is used as the clock generator.
000-01F | DMA controller 1 (Slave} 8 bit DMA The AV3127 is an LSI which can output several kinds of necessary
- : frequencies simultaneously to the system circuit by oscillating one
020-021 | Interruption controller 1 {Master) — ) frequency of 14.31818MHz.
. spee
022-023 | Special feature control
- : 145180MHz = |
024-025 | Configuration register System control oyl 2 | rreaeney | oo
040-043 | Timer 1 1431BMHz «—§  CHOCK FREQENCY
048-04B | Timer 2 1Bz 4] SELECT
060-064 | Key controller, port B gfgchau;ﬂmmbl 2 CPUCLOGK
i“-544 n; a— o g e— 40.08KHz Or
070-07F | RTC, backup RAM, NMi, MASK coPiampatee | OO L || cenbratoR R
080-08F : DMA page register Rl it ! z whan POOLKE R low
092 Port 82 . (Thiscannol be changed)
OAD-0AF | Interruption controller 2 (Slave) 15.97 or 19.24MHz
OUTFUT s siopped o CLock oleek 1
0CO-0DF | DMA controfier 2 (Master) 16 bit DMA hon POGLKT .01 | | GENEFTOR fa-4—a] GENERATOR oo s
OEE-QOEF | Special features (This Ganniol ba chenged) L———-— 12.00MHz
OF0-0F1 | Co-processor busy clear, Reset P s are stopped iow
OF4-0FB | Special features whan POCLIA is low
{This cannal ba changag)
102 Printer port setting
110-1EF | <Expansion slot> )
1F0-1F7 | Hard disk controller Fig. 5-2. Block diagram of AV3127-09
200-277 | <Expansion slot> * Reference clock i
57827F | Printer board 2 Note 1 Oscn!l'?ues the basic clock of 14MHz for the clock generator. This
- clock is powered down when all CLK1 - 4 are powered down.
280-2F7 | <Expansion siot>
5 2FF | R5202C port Noto B PDCLK1&3 PDCLK2 PDCLK4 REF-CLK
kg2 pori2 ote X X X 14.3MHz
370-377 | Floppy disk controller {Secondary) 0 0 0 0
378-37F | Printer port 1 Note 1 » Serial clock, floppy clock
~3B0-3DF | VGA & printer port 3{3BE-3BF)——Note-2 Outputs-1:8432MHz—for -RS232C;- and- 16MHz-and—19.2Mizfor
3Fg-3F7 | Floppy disk conirolier floppy.
3FB-3FF | RS232C port 1 Note 2 For the clo?k for floppy, the lrans.mission r'ate becomes :l%OOK o_nly
when making access to 2D diskette with 5" 2HD disk drive.

Note 1: Selactable between port 1 and port 2 by setup.
Note 2: Selectable among port 1, port 2, and port 3 by setup.

19.2MHz is outputted by swilching.

These itwo clocks are powered down simultangously by

PDCLK1&3, which becomes "0" when 360SL output SMOUT4 is
_"o" which shows the standby state of RS232C port, and FDC

outpui FDCSTB is “1" which shows standby state of FDC.

PDCLK1&3 CLK3SEL CLK1 CLK3
1 0 1.84MHz  16MHz

1 1.84MHz  18MHz
0 X Q 0
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* CPU clock
Qutputs CPU operation clock of 50MHz. Thls clock can be
switched 1o 40MHz. It can be powared doiwti by thie control of
PDCLK2. Since local memory is refreshed even in the suspend
mode, clock must be always: mputted therefore this clock is not
powered down.

PDCLK2  CLK2SEL CLK2

1 0 : 40MHz
1 50MHz
0 1

* Bus clock, keyboard clock
Outputs clock of 16MHz for ISA bus and clock of '[2MHz for key-
board coniroller 80551 SL. i the suspend mode, PDCLK4 is con-
trolled to fix the output to "0" and to power down.

PDCLK4  CLK4-1  ClK4-2
1 16MHz ~ 12MHz
0 0 0

3. 386™SL MICRQPROCESSOR
SUPERSET

386 Microprocessor CPU Core with Integrated Cache Controller,
Memory Controller and Bus Controller

Single-Chip ISA Peripheral System, with Power Management
Fully-Static Intel CHMOS-IV Technalogy

(1) Product Highlights
386 CPU Core
Runs MS-DOS*, WINDOWS*, 05/2* and UNJX*
Object Code GCompatible with Intel 8088, 80286 and 386
Microprocessars
* Integrated Cache Controller and Tag RAM
No-Glue Cache SRAM Interface
16K, 32K, or 64K-byte Cache Size
Direct, 2- or 4-way Set Associative Organization
* Transparent Power-Management System Architecture
Architecture extension for trlily éompatible systems
Transparent to operating systems and application programs
Programmable hardware supporis custem power-control methods
Integrated Power Management Unit manages power-events safely
* Programmable Memory Control
No-Glue, Page-mode DRAM Interface
SRAM Support for lowest power
= Complete ISA System, with Extended Support
Full ISA Bus Centrol, with full 24 mA Drive
Compatible Peripherals integrated
System Interfaces, decoding and support integrated
New idea Port Interface for hardware expansion

(2) Product Description

The SL SuperSet combines an ISA compatible personal computer's
microprocessor, memory controller, cache controller and peripheral
subsystemn into just two Very Large Scale Integration (VLSI) devices.
Contdined i these wo componenis is ali of the critical circuitry
needed to build a range of complste I1SA compatible personal com-
puters. The product's high-integration and power conservation fea-
tures reduce the size and power consumption typically associated
with fully IBM compatible systems. In additian, new expandability and
flexibility features offer the capability for continued innovation in bat-
tery-operated, space-constrained: systems. The SL SuperSet brings
100% ISA-bus compatibility to system designs ranging from the smal-
lest palm-top and notebook PCs, to expandable lap-top systems.

The Sk SuperSet is an- extremely flexible pair-of components. In-
cluded in the pair are:a 386 architecture central processing unit,
several memory subsystem . controllers, address translation and
remapping logic, an optional cache memory controller, and an exten-
sive collection of ISA-bus compatible peripheral functions.

Essentially, all of the components needed to build an ISA bus com-
patible personal computer have been combined within just two com-
ponents: the 386 SL central processor and memory confrol system,
and the 823608L ISA peripheral and ptwer maragement subsystem.
The only othier components needed for a complete, working PC are
the main DRAM or oplional static memory subsysism, optional cache
SRAM and a graphics controller. Infact, the 82760SL Graphics Sub-
system is fully compatible with the IBM VGA and eailier standards,
and the SL SuperSet. A minimal amount fo commodity Small Scale
Integration {SSl) logic or Medium Scale Integration (MS) logic buffers
may also be required for design-specific interface to peripheral
devices on the ISA bus.



PC-6881
386 ™ SL Microprocessor 82360SL /0 Subsystem
P
Math CPU Power Fe;'fﬂ:f‘ 2 x 8237 EEWT
Caprocassar | Managemant DMA" Cof\ll:_,r;
(o] Contraller - Lob
{Optional) Logic Logic
High- 146618 o
Speed giﬁ:}j feal Tima Parallel Paraliel
Gache Logic Clock 1O Ports Printer
(Cptional Inte! 386 ™
Central
Precessing
Unit
Main 2% 8254 [ 2x B259A
System Interval intarmupt
Memary Timer Centreller
Serial
— Printer
: e M {Impaei or
H o 1aser
Syste 74115612 RS !
M YSiEm t System I1SA Bus Merory 2 % 16450 - %
E'M"agem"" Timing Controller Mapper/ Seal 0 hod &
emery Decodar 1 &
0
= 1 | Modemar
H i Local Area
CPU Bus Buffers Peripheral Bus Buffers Netwark
IDE Hard - o g
disk grve 1SA System Backplane
82760SL VGA
Graphics Subsystem
X- Bus Transceiver V@A Bus Bufters
BIOS 1 1 —
Memeory VGA Video
_— Graphics
Controller =
24
Flash Disk Zg |l | LcDF=
Emulator o Backol Ty || ;::;'y
1 1S4 Backplang SE !
IO Expansion Slals %
|| Video &
Memary
8 x 42 0r | Controller
8CGC518L
Keyboard Keyhoard
Controller ||
L Video Coloror
Display - Paletle [—
82077 Bufter ...l DpAc (b Mono .C RT
Fioppy Flo Memory Monitor
Disk L L
Drive Disk JIVEN [ N U NN o ANy U Ry S
Controfler ||

Fig 2-1. Example of 5L SuperSet System
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3-1386™ SL Microprocessor

386 Microprocessor CPU Core with Integrated Cache-Comrollér,
Memory Controller, Bus Controller arid Power Managements Fully-
Static Intel CHMOS-IV Technology
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(1) Product Highlights
* Static 386 CPU Core
Runs MS-DOS, WINDOWS, 05/2 and UNIX
Object Code Compatible with Intsl 8086, 80286 and 386
Microprocessors
Runs all Desk-top Applications, 16, or 32-hit
D.C. to 25 MHz COperation
32 Megabytes Physical Memory/64 Terabytes Virlual Memory Fast
Low Power CHMOS IV Process Technology
4 Gigabyte Maximum Segment Size
* Transparent Power-Management System Architecture
System Management Mode Architecture extension for truly com-
patible systems
Power Management Transparent to operating systems and ap-
plications programs
Programmable hardware supports custom power-control methods
* Integrated Cache Controller and Tag RAM
No-Glue Cache SRAM Interface
16K, 32K, or 64K-byte Cache Size
Direct, 2- or 4-way Set Associative Qrganization
Write Posting — Double Posted Writes in the Bus Controller
16-bit line size - Reduces bus foading for the cache line fill
Write-thru, with SmartHit Algorithm for reduced main memory
power consumption
* Programmable Memory Control
No-Glue, Page-mode DRAM Interface
SRAM Support for lowest power
1, 2, or 4 Banks Interleaved, programmable wait states
512K to 32M-bytes
Advanced, Flexible Address-map Gonfiguration
Hardware LIM EMS 4.0 without wait state penalty
* 196 Lead PQFP

(2) Product Description

Central Processing Unit and Memory controller Subsystem

The 386 SL microprocessor is a highly-integrated, complete
microprocesgor and memory coniroller subsystem. At the heart of the
386 SL microprocessor is a CHMOS static 386 central processing
unit (GPU) core. The 386 CPU core has been fully optimized to
reduce run-time power required by battery-operated Systems.

The 386 SL processor is the first member of the 386 microprocessor
product line to implement a CPU with the System Management Mode
extension. The System Management Mode is a new CPU operating-
mode which allows system vendors to rid their personal computers of
the backwards-compatibility problems that plague battery-cperated
systems. This 386 architecture extension eliminates portablg-system
conflicts' by providing a safe, new operating level for the battery
management firmware developed by system dasigners. With the

- firmware 386 SL processor, will execute transparently io every ap-

plication, operating system and CPU mode, thus avoiding the com-
patibility conflicts which were once unavoidable.

Thé 386 SL processors CPU also contains the same paged-memory-

. management system commen to all mictoprocessors. in the [niel 386

architecturg family. In additiori, ‘on-chip hardware implements an ex-
panded memory system (EMS) specification 4.0 compatible with the
current Lotus/Intel/Microsoft (LIM) standard. Additional address-map-
ping and control logic within the 386 SL processor allows BIOS ROMs
to be "shadowed" by faster memory devices, and supports a variety
of common memory roll-over and back-fill schemes. The 386 SL CPU
contains all of the controls and interiace logic needed to directly drive
large main memory and an optional cache memary subsystem.

The 386 SL microprocasser contains bus drivers and contral circuitry
for two expansion interfaces. A peripheral-interface (P} bus provides
high-speed communication with devices which may reside on the
same pririted circuit board as the processor. The Industry Standard
Architecture (ISA) bus provides a common interface for the wealth of
third party ISA bus compatible IO peripheral and expansion memory
add-in boards, On-chip data-byte steering logic, address decoding
and mapping logic automatically routes each memory or ¥O operation
to the appropriate local memoary, cache, Pl bus or ISA expansion bus.

All system configuration in the 386 SL processor subsystem is initial-
ized under software control. The system designer only has to pro-
grarm the device to support multiple systern hardware designs whers
many devices of less flexibility were once required. System charac-
téristics such as memory type, size, speed, organization, and map-
ping; cache stze, organization and mapping; and peripheral salection,
configuration and mapping are configured under software contral in
the processor. Thereafter, all memory and I/0 transfer requests are
automatically sent to the appropriate memory space or expansion
bus, fully-transparent to existing operating system software and ap-
plication programs.
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(1) Product Highlights

* Complete ISA System, with Extended Support
Fuil ISA Bus Conirol, with full 24 mA Drive
Compatible Peripherals integrated (2 x 8259A PIC, 2 x 16450 SID,
2 x 8254 PTC, 1 x 146818 RTC w/ 256-byte CMOS RAM, 2 x 8237
DMA, 1 x 8-bit PIO}
System Interfaces, deceding and support integrated {IDE Hard
Disk, Floppy, Keyboard, FLASH, BIOS, VGA, PS/2 and EISA siyle
ports, Memory/ISA-bus refresh control)
New idea Port Interfzce for hardware expansion

* Transparent Power-Management System Architecture
Functional extensions transparent to operating systems and ap-
plications programs
Programmable hardware supporis custom power-conirol methods
Integrated Power Management Unit manages power-events safely

* 196 lead PQFP

{2) Product Description
I1SA Peripherai and Power Management Subsystem

* The 823605L ISA peripheral /O contains dedicated logic to perform a

numbér of CPU, memory and periphieral suppoit functions. The
823G0SL device also contains an extensive set of programmabla
power management facilities which aliow minimized. system energy

- requiremients for battery-powered portable computers:

The 82380SL includes a complete set on on-chip peripheral device
functions including two 16450 compatible serial ports, one 8-bit
Centronics interface or bi-directional parallel port, two 8254 com-
patible timer counters, two 8259 compatible interrupt controllers, two
8237 compatible DMA controllers, one 74LS612 compatible DMA
page register, one 146818 compatible Real-time clock/calendar with
256 bytes of battery backed CMOS RAM and an integrated. drive
slectronics (IDE) hard-disk-drive interface. The intel 82360SL also
contains highly programmable chip sélects and complete peripheral
interface logic for direct keyboard. FLASH memory and floppy disk
controller support. The peripheral registers and functions behave ex-
actly as the discrete components commionly found in industry-stand-
ard personal computers. The peripheral logic is enhanced for static

- operation by supperiing write only registers as readfwrite storage.
- The processor- and memory support-functions contained in the

82360SL device eliminate most of the exiernal random-logic "glue”
that might otherwise be required. The 82360SL device provides inter-
nal pragrammable-frequency clock generators for the CPU, back-
plane, and video subsystems. A programmable, iow-power DRAM
refresh timer is also provided to maintain system memory integrity
during the power saving system stand-by and suspend states,

The 823608L also contains a flexible set of hardware functions to
support the growing sophislication in power management schemes
required by portable systems. Numerous hardware fimers, event
monitors and /O intérfaces can programmably monitor and control
system activity. Firmware developed by the system designer allocates
and directs the hardware fo fulfill the unique power management
needs of a given system configuration.

All of the standard peripheral registers, clock-generation logic, and
power-management facilities have been designed to ensure complste
compatibility with existing operating systems and applications
softwara.
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4. MATH COPROCESSOR INTERFACE

The 386™ 8L CPU includes an interface that clirectly' supports a
387™ 8X math coprocessor (MCP).

4-1 MCP INTERFACE FEATURES.
The 388 8L CPU math coprocesser interface:

Directly supports a 387 SX MCP -

Providés a programmablé slow MCP ¢lock — clock speed can be
divided by 1, 2, 4, 8, or16

Automatically slows the MCP clock when the MCP s idle

Supports [SA-style numetic coniral, including 10 ports OFCH and
OF1H .

Automatic_ally detects presence of 387 SXMCP

The 386 SL CPU provides a coprocessot clock output derived from
the EF cloek input. When the MCP i executing numeric instructions,
the MCP clock runs at the current GPU clack frequency. When .the
MCP is idle; the 386 SL CPU automatically divides the MCP clock by
the value prograimmed in bits [13-11] of the CPUPWHMODE register.
This saves ‘power when the MCP-is not in use. The MCP ciock
frequency can never be greater than the CPU clock frequency.

Two 386 Sl CPU write-only registers at /O addresses OF0OH and
OF1H support ISA-style clear BUSY and coprocessor reset functions
respectively. if the 386 SL CPU ERROR# signal is activated {low?, the
286 SL CPU internally holds the BUSY# signal low to prevent further
coprecessor instruction execution. When the 82360 SL ERROR# sig-
nal is activated, the 82360 SL generates an INT 13 interrupt. An /O

write to port OFOH clears the BUSY# input. An /O write to OF1H
rasots the MCP.

Upon reset, the 386 SL CPU checks for the presence of an MPC by
sampling the ERROR# input. If the ERROR# input is sampled low, an
MCP present is detected and the MCP interface functions as
described. If the ERROR# signal is sampled high, an MCP is not
detected and the MCP clock is stopped.

4-2 MCP INTERFACE SIGNALS

The 386 SL CPU MCP interface contains the following data signals

and control signals:

* Data Signals
Cache Data (CD[15:0]). These signals transfer data between the
386 SL CPU and the 387 SX, and between the 386 SL CPU and
ceche memory.

+ Control Signals
Processor Extension REQuest (PEREQ). This active high 386
SL CPU input is generated by the MCP fo indicate that it has data
for the 386 SL CPU to transfer.

BUSY (BUSY#). This active low 386 SL CPU input indicates that
the MCP Is busy executing a numeric instruction.

ERROR (ERROR#). This active low 82380 SL input indicates
when a rmath coprocessor error has occurred. It is also used to
detect the presence of a match coprocessor upon reset.

Numeric ReaDY (NPXRDY#). This aciive low 386 SL CPU input
terminates a math coprocessor bus cycle.

Numeric ADdress Strobe (NPXADS#). This active low 386 SL
CPU output indicates the start of a numeric data transfer cycle.
This pin is floated during a Suspend operation.

Numeric Write or Read (NPXW/R#). This 386 SL CPU output
indicates the type of data iransfer taking place betwaen the 386 SL
CPU and the math coprocessor. This pin is floated during a
Suspend operation,

Nurneric RESET (NPXRESET). This active high 386 SL CPU out-
put resets the math coprocessor. This pin is floated during a
Suspend operation.

Numeric Clock (NPXCLK}. This 386 SL CPU output drives the
maih coprocessor clock input. This pin is floated during a Suspend
operation.

Fig. 4-1 shows the 386 Sk CPU to 387 SX connections.

- 4-3 MCP BUS OPERATIONS

The 386 SL CPU math coprocessor interface supports both read and
write MCP bus operations. Fig. 4-2 depicts a math coprocessor read
cycle. Fig. 4-3 depicts a math coprocessor write Gycle.

Interaction between the 386 SL CPU and the MCP can be initiated by
either device. The 386 SL CPU initiates coprocessor operation during
the execution of a coprocessor (ESC) instruction. This initiation oc-
curs under program control. The coprocessor initiates interaction by
activating the PEREQ signal. This signal requests that the 386 SL
CPU transfer operands to or from memory.,

When the 386 SL CPU executes an ESC instruction that requrires the
transfer of operands o or from the coprocessor, the CPU automat-
ically sets an internal memory address base register, merhory ad-
dress limit vegister, and direction flag. The coprocessor then requests

- opéfand transfers by driving PEREQ - active. - These requesis can

oceur only when BUSY# is active, indicating the coprocessor is ex-
ecuting an insiruction.

TOCACHE
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Fig 4-1. Math Coprocessor Interface
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Fig 4-3. Math Coprocessor Write Cycle

Each operand transfer may require two, three, four, or five bus
cycles. These cycles include sne copracessor cycle pius on of the

following:
« One memory cycle for an aligned operand
* Two memory cycles for a misaligned operand

» Two or three memery cycles for misaligned 32-bit operands in
16-bit memory

_* Four or five memory cycles for misaligned 64-bit operands in 16-bit
memory

Data transfers for coprocessor bus cycles have the same bus priotity
as programmed data transfers.

5. CACHE INTERFACE

A cache is a fast and relaiively small memory located between the
processor and the larger main memory. An SRAM cache system
makes all of the large main memory (typically DRAM) appear to
respond as fast as the high-speed SRAMs in the cache respond,
thereby providing the performance of SRAMs at a cost approaching
that of DRAMSs.

The SL SuperSet provides an en-chip cache controller unit that cost-
effectively saves board space, reduces power consumption, and
achieves zero-wait-state memory access speeds. The on-chip cache
control unit and its interface are shown in Fig. 5-1.

5-1 SL SUPERSET CACHE CONTROL FEATURES
The SL SuperSet cache controller has the following features:

* 18-, 32- or 64-Kbyte cache sizes
— Gomplete cache can be implemented with one or twe SRAMSs
— No external buffers required
— B4-Kbyte four-way set-associalive cache required anly two
SRAMs

388 TM SLCPU

CAGHE BUS

CACHE | | CONTROL UNIT | ADOR

ADDRESS
CACHE,

ABDR

DATA G DATA

CRU UNIT

.
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= Direct, two-way or four-way set-associative cache mapping options
— Efficient Least Recently Used (LRU) cache replacement algo-
rithms for two and four-way set associative mapping

« On-chip cache tags for fast cache hit/miss determination
— Zsro wait-state operation for most read hits

* Saves system power
— Can reduce DRAM power consumption up to 50%
— Cache address, data, and control signals active only when
needed

* Cache coherency maintained
— Write-through main memory updating
— Bus snooping on DMA and master cycles
— Affected tags flushed on EMS page change
— User-flushable tags
— Programmable, non-cacheable address space regions

* Programmable cache disable option

{1) DIRECT MAPPING

With direct mapping, each lecation in main memory ¢an be mapped
into only one cache location. The advantage of this is that when the
processor makes a memory access, only one entry of the cache must
be checked to determine if the desired information is stored there (a
cache hit}. The disadvantage Is that for certain fypes of program
behavior, accesses may alternate between memory locations that
map into the same cache location, causing a sequence of cache
misses and poor performance. This repeated replacement of a cache
line if called “thrashing®, which can be alleviated by either of the other
two mapping options.

(2) TWO-WAY SET ASSOCIATIVE MAPPING

With two-way set associative mapping, each location in main memory
can be mapped into either of two locations in the cache. The control-
ler chooses one of the two locations based on a Least Recently Used
{LRU) algorithm. In general, the location with the newest data is
retained and its companion location is replaced. This design is less
subject to thrashing than direct mapped cache, but two cache loca-
tions must be checked on every access instead of one.

(3) FOUR-WAY SET ASSOCIATIVE MAPPING

With four-way set associative mapping, each location in main
memory can be mapped into any of four locations in the cache. This
design is even more efficient than two-way mapping, but requires that
four cache locations be checked on each access.

(4) On-Chip Tag RAM

The cache confroller organizes main memory into lines and blocks. A
cache line in the Intel386 SL CPU is two bytes {one word), and
represents the unil of data transfer between main memory and the
cache. When a word is not in the cache, the cache controller moves
the needed word from main memory into the cache. A block contains
16 lines (32 bytes). A cache tag always addresses one block.

The Intel386 SL CPU has on-chip RAM capable of storing 2K tags,
each containing 30 bits. Tag organization and use depend on cache
size and type of mapping. A 16-Kbyte cache uses 512 tags, a 32-
Kbyte cache uses 1K tags and a 64-Kbyte cache uses 2K tags. A
direct mapped cache has one set of tags, a two-way set associative
cache has two sets, and a four-way set associative cache has four
sets.
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t—| |GAGHE TAG! L -4 »
conrroL [
BN D o v v < SO N W A EPR— N
. 4
INTEANAL BUS
GONTROL UNIT
. .
1SA8US WEWGHY BLS
ISABUS CONTROL UNIT | ADDR 3 ADDR_| CONTROLUNIT| |  MEMORY
ADDRESS | ADDRESS
SABUS DATA JDATA |, memoRy
DATA N - 7] DATA
15A-BUS CTAL CTAL __| MEMCRY

CONTROL

GeNTROL |

Fig 5-1. Cache Unit Block Diagram
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5-2 CACHE INTERFACE SIGNALS

The SL SuperSe’( cache mterface mcludes conircl data and address
signals. These are listed and descnbed below
* Control Signals -

Cache Write Enable (CWE#) Th[s actlve [ow output indicates a
write access to the cache SRAMs. This sighal conrigcts 'to” the
write enable sugnal &f boih'the high and low byte cache SRAMs.

'Cache Output Enabie (COE#) ThlS active fow output mdlcates a
read access to the cache SRAMs. It enables the SRAM output
buffers. This signal connects to the cutput enable stgnals of both
the high and low byte cache SHAMs:

Cache Chip Select Htgh (CCSH#) Th|5 acﬂve Icw cutput enables
the upper byte of the caché SRAMs. 1t connecis to the hlgh byte
cache SRAM chip-select input. -

Cache Chip Select Low (CCSL#). ThIS actwe low ouiput enables
the low byte of the cache SRAMSs. It connects to the lower byte
cache SRAM ch|p-select lnput

¢ Data -

‘ _Cache Data Bus (CD[15 lJ]) These srgnals form. the data’ bus
used to transfer daja Igetween the cache SRAMS and the Intei386

~ SL'CPU. This bus is als6 sharéd With the math céprocessor.
*+ Address

Cache Addres_sBus. (CA[15:1]). These signals form the addrass
_bus used-to select the memory cell in cache memory. They are
_driven by the Intel386 SL GPU.

5-3 CACHE BUS OPERATIONS

The SL SuperSet system has the following four types of cache bus
operations, each of which is described in more detail below:

* Cache read hit cycle
* Cache read miss cycle
* Cache write hit cycle
* Cache write miss cycle

The cache controller provides all necessary cache SRAM control sig-
nals. It is also responsible for updating the cache during a read miss,
16-bit write, or 8-bit write hit. An 8-bit write hit causes a main memory
update and updates the corresponding cache data byte without af-
fecting the cache tag. 8-bit write misses are ignered by the cache
coniroller.

The COE#, CWE#, CCSH#, and CCSL# signals are provided to
enable SRAM read and write operations. Both 8-bit and 16-bit acces-
ses are made possible by providing separate chip-select lines for high
and low bytes. :

A standard séquence of events for a cache access is as follows

— The cache is enabled.

+— The Intel386 SL CPU intetnal bus.unit generates an address
corrésponding to a cacheable address region.

— The tag coniroller signals the interface controller that either a
‘cache hit or a cache miss cycle is in progress. This signal is
also recognized by the internal bus ccntroller and a memory
access cycle is initiated for a read riss or a write cycle. .

— At the end of a memory access, an internal READY signat is
asserted by the internal bus coniroller to signal termination of
the present cycle.

(1) Cache Read Hit Cycle

For a:cache:read- cycle, the cache address bus CA[15:1], COE#,
CCSH# and CCSL# are asserted, When the intermal cache controller
returns a ready Slgl‘lal to the CPU cors; data is latched by the intsi386
SL CPU from the cache data bus CD[15:0]. A cache read-hit cycle
following an idle or write cycle requires i wait States. A cache read
hit cycle immediately following a read miiss cycle requires ong wait
state. Fig. 5-2 shows cache read hit cycles following an idie. cycle.
Fig. 5-3 shows a cache read hit cycle following a read miss cycle.
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Fig 5-2. Cache Read Hit Cycles After Idie Cycle
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Fig 5-3. Gache Read/MWrite Hit Cycles Following Read Miss

(2) Cache Read Miss Cycle

If a cache read miss oceurs, the address to be updated s placed on
the cache address bus and the CCSH# and CCSL# signals are as-
serted. At the same time, a local memory read access Is initiated by
the internal bus coniroller. When the local memory access is com-
pleted, the data is put on the cache data bus and held valid during a
cache write cycle. The cache bus cycle is terminated when the inter-
nal READY signal frem the internal bus unit is detected by the CPU
cora.

{3} Cache Write Cycle

The Intel386 SL CPU updates the cache on &-hit write hit, all 16-bit
write, and all read miss cycles. Because write-through is supported,
local memory is also updated for all write cycles. For 8-bit write hits,
the tag is unaffected and the byte is written to both the local memory
and cache. 8-bit cache write misses are ignered by the cache control-
ler. For a 16-bit write hit the cache.data line is updated and the tag Is
unaffected. A 16-bit write miss in which the address matéhed biri the
valid bit was cleared causes the daia line to be updated, and sets the
tag and line valid bits. A 18-bit write miss with no address match
causes the data line and tag address to be updated, seis the tag and
line valid bits, and clears all other liné valid bits for the block.

When_a cache write occurs, addreés fines CA[15:1] are asserted. For
an 8-bit write, either the- CCSH# signal or the CCSL# signal is as-
serted. Fdr a 16-bit write, both signals are asserted. Data is then put
on the 'CD[15:0] data bus. At the same time, a local memiory write
cycle is initiated. Fig. 5-4 shows cache write hit/miss cycles.
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5-4 CACHE HARDWARE OPTIONS

The cache directory, management logic, and glue logic for interfacing
to external cache SRAMs are all integrated into the Intel388 SL CPU.
Thus, cache subsystem design is simpler than a discrete approach.
Typical SL SuperSet cache designs are straightforward and require
- only two 32Kx8 SRAMs for a B4-Kbyte cache system, two 8Kx8
SRAMs for a 16-Kbyle cache system, or one 16Kx16 SRAM for a
32-Kbyte cache system.

Fig. 5-5 shows a 16-Kbyte cache system.
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Fig 5-5. 16-Kbyte Cache Design
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6. MEMORY INTERFACE

Memory in a microprocessing system is used for program and data
storage. Because the majority of bus operations in a typical

_ microprocessing system are operations fo or from memory, overall

system performance in a high-performance microprocessing system
is linked very closely with the performance of its memory subsystems.

In an SL SuperSet system, all the logic needed to support a local
memory (also calied main or on-board memory) subsystem is em-
bedded in the Intel388 SL CPU. Local memory is non-cache RAM
located on the motherboard. Since external glue logic Is not required,
the SL SuperSet can achieve higher performance, simplify memory
interface design, and save board space. Fig. 6-1 shows a block
diagram of the SL SuperSel memory controller urit. this chapter
describes the Intel388 SL CPU memory control fealures.

6-1 SL. SUPERSET MEMORY CONTROLLER FEATURES
The SL SuperSet memory controller includes the following features:

« DRAM or SRAM can be used for local memory, with support for up
1o 32 Mbytes

* 4-, 16-, and 64-Kbyte memory access control granularity
— ReadMwnrite, read-only, write-only, and disable control of high
memory blocks

* Hardware support for LIM 4.0 EMS
— 4 sets of EMS page registers
— 768-Kbytes addressable memory per EMS register set

* Hardware shadowing of EPROM address space, with 4-Kbytes
granularity

« Roll-over address mapping; allows use of otherwise "hidden" high
memory RAM

* Memory auto-scan register; simplifies dynamic memory sizing
« "Smart hit" bus controller; saves power

REFRESH SUPPORT RAS/GAS CONTROL
RAS/CASWE
CPU, ISA. GLOGK MEMORY ADDRESS
=) | MEVORY OO .
PAGE DETECT
ROLL OVER SUPPORT
MOR
SHADOW SUPPOAT MEMORY DATA
EME SUPPORT
PARITY SUPPORT
BANK DECODE

Fig 6-1 Memory Controller Functional Block Diagram

6-1-2 Memory Access Control

The memory controller has several registers that control accesses to
the iower 1 Mbyte of memory. Fig. 6-2 depicts this memory access
control granularity. The low memory area (0 - 640 Kbytes) can be
disabled or enabled in 64-Kbyte blocks. The high memory area (640 -
1024 Kbytes) has four different memory access modes: read/write,
read-only, write-only, and disable. Thess access medes can be set in
16-Kbyte blocks between 640 and 836 Kbytes, and in 4-Kbyte blocks
between 896 and 1024 Kbytes.

Read/write is the standard access mode for local memory. Read-only

5-12

and write-only modes are used for shadow RAM and are described in
that section below. Memory disabling is useful for several purposes
including roll-over addressing and opening a window for an external
EMS mapper. When a memory block is disabled, all accesses to that
memory block are directed to the iSA-bus or Pl-bus.
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fi-1-3 EMS Mapper

The EMS Mapper of the memory controller unit containg hardware
support for the LiM 4.0 EMS specification. It can remap system ad-
dresses from 0 to 1 Mbyte, except 0A0000h-0BFFFFh and GEQ000h-
OFFFFFh which are reserved, to an EMS address from Q to 32
Mbytes with minimal performance impact. Most EMS cycles execute
with Zero extra wait states. -

The EMS mapping hardware provides four sets of EMS page
registers. Each set allows addressing of 768 Kbytes. Either internal or
external EMS support can be easily implemented during system in-
itialization.

(1) INTERNAL EMS SUPPORT

The EMS mapper consists of an EMS Control regisier and four sets
of 64 EMS Page registers, 16 of which are reserved, Each register
represents a 16-Kbyte block of memory. Each EMS memory page
can be mapped to any lacation in the entire 32 Mbytes of the Intel386
SL CPU memory controller address space. Physical memory should
be present, however, wherever EMS addresses are mapped.

6-1-4 Shadow Memory Support

System EPROMs normally reside in the reserved memeary space be-
tween 640 and 1024 Kbytes. If RAM is present at the same address
range as an EPROM, the SL SuperSet allows the EPROM to be
shadowed by the local memory. This means the contents of the
EPROM are copied into the RAM at the same address and sub-
sequent EPROM accesses are directed to the RAM capy.

Shadowing increases system performance for applications that ac-
cess EPROM code such as the system BICS. Shadowad BIOS code
is executed at miemory-controller speeds (RAM memory and GPU
speeds with close to'zero-walt-state parforrhance) instead of EPROM
speeds ([SA-bus ‘Speeds with wait siates)

Affer the EPROM Gontent is copied’ 10 local memory, ‘the_shadowed
region can be set to read-only mode. This mode protects the RAM
copy of the EPROM from corruitior:; Thereatter, -all normal EPROM
dccesses {read cycles within the sélécted EPROM area) come from
the shadowed RANL All write accasses to EPROM address space are
directad to the ISA bus and effectlvely discarded.

6-1-5 Roll Over’ Memory Support

Local memory located in the same address range as system EPROM
(betwaen 640 and 1024 Kbytes) cannot normally be used because
the accesses are directed o the EPROM via the ISA-bus. The SL
SuperSet allows up to six 64-Kbyte blocks to be relocated io addres-
ses above the top of all physical memory. Accesses to these blocks
are then directed to the unused RAM in the 640- to 1024-Kbyte
region. This is called memory roll-over. Memory roll-over does not
induce ariy performance degradation.

Up 1o six 64-Kbyte blocks of memory can be rolled. Each is disabled
by the on-board memory controller unit before being rolled. Once a
block of memoiy is rolled, it is no longer accessed. at its original
address range. It responds instead to an address assigned to it by
the memory controller that is samewhere, above the address specified
by the roll-over base reglster

Since the orlglnal ‘memory block was marked as dlsabled accesses
to the original address range are directed lo the ISA-bus unless they
are in the range of an enabled EMS page.

6-1-6 Auto Memory Bank and Size Enabling

The memory controller configuration registers unit contains two
registers that support memory bank/size determination and enabling.
The memery Controller Auto-scan Hsglster MCASRY} is used ta place
the memory controiler in a iest mode that allows physical on-board
memory to be easily sized. The Memory controller’ Bank Size
Register (MCBSR) stores the current bank size configuration informa-
tion.

The MCASR register allows selectwe enabllng of memory banks.
After enabling a single bank of memory, memory size can easily be
determined by writing-te-areas-of it separated- by the-block size of
memory. ‘ S e e . -

6-2 LOCAL DRAM INTERFACE

The Intel386 SL CPU memory controller ensures optimal perfor-
mance from DRAM main memory configurations. !l provides all the
signals necessary to drive up to 20 MBytes oi DRAM. The controller
supports several memory configurations and memory mapping op-
tions, making system design flexible and ensuring efficient perfor-
mance.

6-2-1 Local DRAM Features

When the memory controller is configured for a DRAM main memory
subsystem, it supports the following features:

* 1,2, 3, or 4 banks of DRAM with DRAM size mixing
* Page-interleaving in 2 bank DRAM subsystems

* Support for High Speed Fast Page Mode (F1), Fast Page Mode
({F2), or Page Mode {P1) DRAMs

* CAS# before RAS# refresh with staggered refresh in a multiple
bank configuration

* Suspend Refresh

* Programmable refresh rates for both normal and suspend refresh
operations

* Parity generation and checking

(1) PAGE-INTERLEAVING FOR MULTI-BANK
CONFIGURATIONS

To optimize memory subsystem performance, the memory controller
uses a page-interleaving scheme for multi-banked systems. A page is
a block of memory having the same row address. In this scheme,
similar-sized banks are interleaved per page. Because a bank-miss
cycle requires fewer wait states than a page-miss-bank-hit cycle,
banks are interleaved so that bank-miss accesses are more likely lo
occur than page-miss-bank-hit accesses. Fig. 8-3 shows how page-
made bank interleaving is accomplished for one, two, three, and four
banks of memory.

When two banks have the same DRAM size, they are interleaved on
page boundaries. This means that a page-miss-bank-hit cycle only
accurs when a back-to-back access is made from bank 0 page 0 to
bank 0 page x (x represents any page). Thus, to cross an effective
page boundary, an address jump two times greater than the page
size would have to occur.
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Fig 8-3. Bank Interleaving

(2)HIGH-SPEED FAST-PAGE MODE, FAST-PAGE MODE,
AND PAGE-MODE DRAM SUPPORT

The SL SuperSet memory controller can be configured to drive high-

speed fast-page mode DRAMSs (F1), fast-page mode DRAMS (F2), or

page-mode DRAMs (P1). The Memory Controller DRAM Mode

register (MCDRAMMD) specifies the DRAM 1type. Table 6-1 shows

the recommended DRAM speeds for the various DRAM types.

For most bus operations, H.S. Fast-Page Mode (F1) improves perfor-
mance by reducing the number of wait stales. Table 6-2 shows how
High-Speed Fast-Page Mode, Fast-Page Mode, and Page Mode
DRAMSs affect the number of wait states for various bus cycles.

The Fast-Page Mode {F2) bus cycle is similar to the H.S. Fast Page
mode DRAM bus cycle except that the first access info a page re-
guires one wait-staie.

CPU Spaed
Memory Mode DRAM Speed
H.S. fast page mode (F1} -
Fast page mode (F2) 80
Page mode {(p1) 80

NOTE: All DRAM speed values are in nanosecond.
Table 6-1. DRAM Speed Requirement for Different DRAM Modes

Bus Cycle
Page-
Memory - Read/ Miss Page-
Mode Write Bank- Miss Page Hit
cycle afier Miss Bank-Hit
idle cycle (PM-BM) (PM-EH)
H.S. Fast
Page 1 0 2 0
Mode (F1}
FastPage | - P
Mode (F2) 2 ! 8 0
Page
Mode (P1) 2 1 3 !

Table 8-2. Wait States Inserted for Each Bus Operation
for Each DRAM Mode

The Page Moda (P1) bus cycle is very similar to the Fast Page Mode
DRAM hus cycle except that the CAS# timing Is modified in Page
Mode to support stower DRAMs. The first access into a page requires
one wait-state. CAS# is activated about ane EF| clock late to allow
zero wait-state operation for the page-hit read cycle.

{3) POWER SAVING REFRESH OPTIONS

@ CAS# Before RAS# Refresh with Staggered Refresh Type

The memory comtroller in DRAM mode supports CAS# before RAS#
refresh. CAS# is brought active first, followed by RAS#. To prevent
current surges, multiple DRAM banks are refreshed in a staggered
sequential order starting with bank 0. A CAS# before RAS# refresh
requires less power than a RAS# only refresh.

@ Suspend Refresh

The Intel386 SL CPU supporis a very low power mode called
Suspend. In this mode, power can be removed from the entire system
except for the Intel386 SL CPU, 823605L, and possibly the memory
subsystem. The Intel386 SL CPU maintains DRAM content with the
suspend refresh mechanism. When system power is restored, the
application resumes where it left off. The suspend refresh mechanism
is controlled through the resumes where It left off. The suspend
refresh mechanism is controlled through the On-board Memory
Suspend Refresh register (OMSR) in the Internal Bus Unit configura-
tion space.

The Memory Coniroller Refresh Configuration register (MCRF)
specifies the refresh interval for the Normal Refresh and Suspend
Refresh operations. The refresh rate can be programmed to match
the ISA-bus refresh controller rale (typically, once every 158
microseconds) or a division of that rate by 2, 4, 8, 16, 32, or 64
support newer DRAMSs with slower refresh rates,

The refresh mechanism is swilched by the 82360 SL when the
refresh mode is changed from normal refresh to suspend refresh.

(4) PARITY SUPPORT

The Intel386 SL CPU provides on-chip, parity-support logic for the
memory controller in DRAM mode. But PC6800 does not support this
feature.

6-2-2 DRAM Signal Overview
The memory interface signals for DRAM mode are:

= Control Signals

Turbo. This active high input tells Intel386 SL CPU when fo enter
“Turbo Mode." In Turbo Mode, the CPU executes at full speed, the
default speed for the system. When this signal is forced inactive
(low), the Iniel386 SL CPU executes from a divide-by-two or a
divide-by-four clock as defined by the De-urbo bit in the
CPUPWRMODE register. When this signal is high, the CPU ex-
ecutes from a clock defined by the Fast CPU clock field in the
CPUPWRMODE register.



“PC8881

REFresh REQuest (REFREQ). This active high input from the

82360 SL indicates that the Intel386 SL CPU, should execute a.

DRAM refresh cycle for Jocal memory. -

Parity ERRer (PERR#). This active low output tells an external
device that the Intel386 SL CPU memory controller unit has
detected a memory panty error. o

) PAFtlty Low byte (PARL). This mu[tlplexed pm is an extension of

“the lower .data byte when the memory controller unit is
programimed for DRAM mode. It is used by the Intel386 SL CPU to
read or write the’ Tow byte. DFiAM parity bit. :

PARity High byte (PARH). This multuplexed pm lsléh'extens:on of

the upper data byie when the memory controller - unit is

programmed for DRAM made. It is used: by the Intel386 SL CPU {o :

read or write the hlgh byte DRAM. parity bit.
‘Column Address Strobe Low byte (CASL[3 0J#). These output

sigrials quahfy the column adclress of the Iower bytes in- each of ..

the four DRAM banks.

Column ‘Address Strobie ngh byte (CASH [3 0]#) These output
signals qualify the column address of the upper bytes in each of
the four BRAM banks.

Row Address Strobe (RAS[3:00#). These ocutput signals qualify
the row address for each of the four DRAM banks,

Write Low Enable (WLE#). This active low output indicates that a
write access to the lower byie of the Intel386 SL CPU meémory bus
is occurring.- This output can be. direcily. connected to the write
enable lnput of the lower byte on the DHAM subsystem

Write:High Enable {(WHE#). This active Iow output indicates that a
write access to the upper byie.of the Intgl388 SL CPU memory bus
is occurring. This output can be directly connected to the write
enable input of the upper byte on the DRAM subsystem.

¢ Daia .
Memory Data Bus (MD[15:0]}. These signals form the data bus
for the memory controller unit. Al accesses gsnerated by the
Memory Controller Unit transfer data between the Intel386 SL CPU
and DRAM through this biss.

* Address

Multipléexed Memory Address Bus (MA[10:0]). These signals
forin the address bus for the Memory-Confroller Unit. An 18-, 20-,
or 22-bit address is ouiput in a muliiplexed row/column sequence.

6-2-3 DRAM Bus Cycles

Memiory read, write and refresh bus cycles of High Speed Fast:Page
Modé DRAMSs, Fast-Page Madé DRAMSs, and Page-Mode DRAMs
are discussed in the following sections.

(1) MEMORY READ CYCLES

Read cycle timing for various page/bank hlb’mrss combinations is
shown in Fig. 6-4, 6-5, and 6-6. In a read oycle the memory row
addréss becomes active’ first, followed by RAS#®, which latches the
row address. With High-Speed Fast-Page Mode DRAMSs,
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MA(10:%) GOTADEE X FOW ADGH 1 XEE'_LWWW
MD{13:0) D OATA Y WADATA ‘ i (_ADBATA
PARH/PARL AT Y PARTY :
{READ) _ [PMBEHWRITE) - Y euam READ) (IDLE)
2ws ows

NOTE : INSERT ONE war STATE FOR FAST PAGE MQDE {F2) AND PAGE MODE tF1)

" Fig6-5.H.8. Fast Page Mode DRAM Timing
(Read, PM BH Write, PM BM Read)
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Fig 6-4. H.S. Fast Page Mode DRAM Timing
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NOTE 2: INSERT ONE WAIT §TA‘_I'E FOR PAGE MODE (P1)

Fig 6-6. H.S. Fast Page Mode DRAM Tifning (idle, PM BM Read)

CAB# then goes aciivé latching the column address. Valid data is
ouiput from DRAM after an access delay and is laiched by the
Intel388 SL CPU at the end of the read cycle.

(2) MEMORY WRITE CYCLES

Write cycle timing is very similar to that for read cycles, as depicted in
Fig. 8-4, 8-5, and 6-6. WE# is activated at about the same time the
column address is asserted and valid data is ouiput by the Intel386
SL CPU.

Note that the Page-Mlss-Bank~Mlss cycle in Fig. 6-4 is shorter than
the Page-Miss-Bank-Hit cycle in Fig. 6-5. This illustrates the ad-
vantage of bank intetleaving done by the SL SuperSet memory con-
troller. Page Mode {P1) and Fast Page Mode {F2) DRAMs require
insertion of one éxira wait-state for page miss cyclés.

(3) REFRESH CYCLES

Refresh cycles are initiated by acfivation of the REFREQ signal from
82360 SL. The Intel386 SL. CPU memory controller deects this signal
and begins the CAS# before RAS# reiresh cycle. In a multiple-bank
DRAM system, CASO# is activated fof the specified peried (the
CAS0# setup time) before RASO# becames active. CAS1# then ac-
tivates before RAS1#. goes active. This refresh-cycle pattern is
repeated for all populated DRAM banks. Fig. 8-7 depicts DRAM
refresh cycles using staggered refresh metheds in a muttiple-bank
memory subsystem.

REFREQ ___/f 1GSR ss N
‘RASOR o —* =
cas T\, e = =
RAS1# ) N /S - ——
CASI# N S :
RaSz# TTT\L . / —
cagar ~ -/ . :
RASa# \ /S
cAsy \ A —

MD )

Fig 6-7. DRAM Refresh Cycles with Staggered Refresh



7. PARALLEL INTERFACE

Paralllel interface is contained in the 823B0SL. It is connected to
printer cannector through multiplexer in the ASIC. This parallel port
interfaces with parallel printer.and plotters.
This circuit consists of the printer data register, prlnter status port t and
printer contro] register.

The print data register stores 1o be sent to the printer. The contents of
{his register can be read by the CPU. The printer status port reads
status information sent from the printer. The printer control register
stores control codes te be sent to the printer. Bit 4 of this register
determines whether the ACK# signal from the rinter makes enable or
disable as the CPU inferrupt signal. When this bit is HIGH, interrup-
fion is desabled. The contents of this register can be read by the
CPU.

This parallel port can be cenfigured to both unidirectional mode which
supports the ISA style parallel port and bi-directicnal mode which
supports the PS/2 style parallel port.

This can be disabled or configured as LPT1:LPT2;, or LPT3;.

(1)Base Address and Interrupt Request Levels for
Different Parallel Port Modes

e
PC-6881
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Table 7-1 lists the states of registers indicated at each /O address,
and Table 7-2 lists the bit assignment of each register.

Ao |42]1| 30| XTOR | TOW | DLAB
3 |L|L|L| L H 0 | Receive buffer register
3F8 (LtL|L[ H L 0 | Transmit holding register
3 |LjL|L| x X 1 Divisor latch LSB
3F [LiL[H| % X 1 Divisor latch LSB
3F |LiL|H| % X X | Interrupt enable register
3FA |LIH[L| L H X | Interrupt identification register
3FB |L|H|H| % * X | Line control register
3FC [H|L|L| % X X | Modem control register
3D |H|L{H| x X X | Line status register
3FE |H|H|L| % X X | Modem status register

%: XIOR becomes LOW at read operation
XIOW becomes LOW at write operation
X: Not applicable.

Table 7-1 Register Status

Maode Parallel Port Base Address Interrupt
Used
PS/2 | LPTY;LPT2:and LPT3: | 378H, 278H, 3BCH 1RQ7
ISA | LPT2: a78H 1RQ7
iISA | LPT3: 278H 1RQS
ISA | LPT1: 3BCH IRQ7
{2) /0 address difinition
A dlég.'ss Bit Write Read
378/ 0 | Print Data 0(LSB) Print Data 0{LSB)
278/ 1 1 1
3BC 2 2 2
3 3 3
4 4 4
5 5 5
& 8 8
7 | Print Data 7{MSB) Print Data 7{MSB)
A dzcr?ass Bit Write Read
379/ 0 — 1
279/ 1 —_ 1
3BD 2 — 1
3 — ERROR
4 —_ SLST
5 — PE
8 —_ ACK
7 — BUSY
A d]c/igass Bit Write Read
37N 0 |STROBE ~~ 7 |&THOBE 7
274/ 1 | AUTOFEED AUTOFEED
3BE 2 INITIALIZE# INITIALIZE#
3 | SELECT SELECT
4 ENABLE IRQ ENABLE IRQ
5 — 1
6 — 1
7 — 1
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1/0 Address Bit |- . Description
3F9 0 | H: Enable deta
Interrupt 1 | H: Enahble TX holding register empty interrupt
enable 2 | H: Enable receive line status interrupt
register 3 H. Enable modsm;status interrupt
47 | Always LOW
3FA. . 0 | H Nointerruptpending
Interrupt” 1 Interrupt identification bit 0
identification 2 tnterrupt identification bit 1
register 3-7 | Always LOW
3rB 0 | Word length select bit 0
Line 1 Word length select bit 1
confrof’ 2 | Number of stap bit:
register 3 | Parily enable
4 Even parity select
5 | Stuck parity
6 j Set break: -
7 | Divisor latch access bit {DLAB)
KIZH 0 | Dataterminal ready (DTR)
Modem - 1 | Requestto send (RTS)
controi 2 Qut1
register 3 [Out2
4 Loopback
5~7 | Always LOW
3FD 0 | Dataready (DR}
Line 1 Querrun atror (OR)
status 2 Parity error (PE)
register 3 Framing error {FE}
4 Break interrupt {BI)
) Transmit holding register empty (THRE)
6 TX Shift empty (TSRE)
7 Always LOW
3FE 0 Delta clear to send (DCTS)
Modem 1 Delta data sef ready (DDSR)
status 2 Trailing edge ring indicator (TERH)
register 3 Delta data carrier detect (DDCD)
4 Clear to send (CTS}
§ Data set ready (DSR})
6 Ring indicator {RI}
7 Dalta carrier detect (DGD)

Table 7-2 Register bit assignment

8. SERIAL PORT INTERFACE: (RS-232C)

The 82360 SL has two internal ISA-compatibie serial port controllers.
These controllers give SL SuperSet the flexibility to interface with
modems, serial printers, plotters, pointing devices such as & mouse,
and other serial peripherals; Fig. 8-1 shows a block diagram of the
82360 SL mternal serlal controilers

. B2360 5L

CRYSTAL INFUT

COMAIRQ

SARD|

—
: SEEN
‘ SD{7:0] r\‘-

IOR#

COMATXD

~ COMADTR#

 COMARTS#

A S

COMARXD -

1OW#

y

COMBIRQ

_COMA

GOMARE

- COMACTS#

" coMADSR#

COMADCD¥

COMBTXD

COMBDTR#

COMBRTS#

Yy vy

COMBRXD

CHIP
SELECT

COMERI#

COMBCTS#

COMBDSR#

COMBDCD#

RESET

Fig 8-1. Block diagram of the 82360 SL Internal Serial Controllers

8-1 SERIAL PORT INTERFACE FEATURES
The 82360 SL serial port interface has the following features:

percentage error associated with each.

Two 16450-compatible serial port controllers
Baud rate programmable from 50-56000 bps

One or both serial ports deselectable

Programmable base address

Modemn connection does not require external buifering

Internal baud rate generator works with direct crystal input

Associated interrupt lines can be software selected

To maintain. ISA-compatibility, the 82360 SL provides the functionality
of two 16450 serial controllers. These support a large number of
transmission rates. Table 8-1 sHows the byte values to program into
the Divisor Latch registers to achieve various baud rates and the

The PS/2 architeécture uses a serial controller.that incorporates an
imternal FIFC. To support this architeclure, the serial confrollers in the
82360 SL can be disabled and external controllers used instead.



Table 8-1. Baud Rates Achievable Using a 1.8432-MHz Oscillator

Desired Divisor Value in Registers o
Baud Rate | | ATCH_MSB | DIV_LATCH_LSB | ="'
50 09H 00H o
75 06H 00H 0
110 04H 17H 0.026
150 03H 0oH 0
300 01H 80H 0
800 00H COH 0
1200 00H 60H 0
1800 00H 40H 0
2000 0oH 3AH 0.690
2400 00H 30H 0
3600 0CH 20H 0
4800 00H 18H 0
7200 00H 10H 0
8600 Q00H 0CH 0
18200 aoH 06H 0
28400 00H 03H 0
56000 a0H 02H 2.860

The base addresses of the serial ports can be changed to allow
external serial ports to be addressed in the standard ISA serial port
address space. The base address is changed by setting the base
address program bits in the CFGR3 register and then loading new
base addresses into the COM{A B)BAL and COM(A,B)BAH registers.
(For details on regisier programming consult the 386™ SL
Microprocessor Programmer's Reference Manual.)

If the serial port is connected to a modem chip with TTL input levels
(such as the 89C024), no external buffers are necessary. No external
timer is required for baud rate generation either. A crystal ar oscillator
tuned to 1.8432 MHz can be directly connected to the 82360 SL.

Any two of the free ISA-bus interrupt lines can be selected for the
serial port interrupts te the 386 SL CPU. This allows the standard
serial port interrupts to be used by external conirollers that may re-
quire them, with the SL SuperSet serial ports using non-standard
interrupts. Thus, a total of four serial ports can be supported.

8-2 SERIAL PORT INTERFACE SIGNALS

The serial port control and data signals are described below.
+ Control Signals

Data Carrier Detect (COMADCD#, COMBDCD#). These active
low signals are inpuls fc the 82360 SL. Each indicates that the
modem or data set detected a data carrier.

Data Terminal Ready (COMADTR#, COMBDTR#). These active
low signals are outputs from the 82360 SL. Each nofifies the
modem or data set that the controller is ready 1o communicate.

Data Set Ready (COMADSR#, COMBDSR#). These active low
signals are inpuls to the 82360 SL. Each indicates that the modem
or data set is ready 1o establish the communication link.

Request To Send (COMARTS#, COMBRTS#). These active low
signals are outputs from the 82360 SL. Each notifies the modem
or data set that the 82360 SL is ready to send data.

Clear To Send (COMACTS#, COMBCTS#). These active low sig-

this signal when it is ready to accept data for transmission. A
change in the state of this signal generates a modem status inter-
rupt.

Ring Indicator (COMARIH, COMBRI#). These active low signals
are inputs to the 82360 SL. The modem or data set asserls this
signal to indicate that it has detected a telephone ring. A change in
the state (sither from high to low or from low 1o high) of this signal
generates a modem status interrupt. Assertion of this signal
causes the 82360 SL to weke the 386 SL GPU from a Suspend
state if modem ring is enabled as a wake-up event.

ASYNCHACNOUS _\_'./( T
SERIAL DATA h ; . d
;

___nals are inputs to the 82350 SL. The modem or data set asserts
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Serial data transmission (COMATXD, COMBTXD). These 82360
SL oulputs are used for asynchronous serial data transmission.
Fig. 8-2 depicis ransmission of one 7-bit character with parity.
‘Character length can be programmed to be from five to eight bits.
There is always one start bit. The least significant data bit is trans-
mitted first. The number of stop bits is programmable. If the STB
bit of the Line Control register is cleared, one siop bit is added. If
the STB bit is set to one, 1 1/2 stop hits are added for a 5 bit
character and 2 stop bits are added for 8-, 7- and 8-bit characters.
For more information about character format control, see the
description of the Line Control register in the SL SuperSet
Programmer's Guide.

Serial data Receive (COMARXD, COMBRXD). These inputs are
used for serial data input to the 82360 SL. Character contro! set-
tings are the same as for data fransmission.

8-3 SERIAL PORT OPERATIONS

The 82360 SL serial confrollers support fulk
asynchronous operation. Both controllers are identical.

The serial contraller controf signais execute the protocel used 1o en-
sure proper information transfer. Some of the signals are specifically
designed for modem control. However, they may be used by other
peripharals In a manner appropriate to the operation of the connecled
devices. For more details about serial controller operation, consult an
MS16C450 Data Sheet.

duplex serial

8-3-1 SERIAL PORT DESIGN OPTIONS

The options of disabling the serial ports for PS/2 compatibility and
moving the base addresses of the internal serial ports to allow use of
iwo external serial ports were discussed in Section 8-1. Several other
82360 SL serial port interface design options are discussed in the
following section.

P = PARITY BIT
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GLOCK
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- »

o ONE 7 BIT GHARACTER

3 , 4 . 5

SToP , START

Fig 8-2. Serial Data Transmission

8-3-2 SERIAL PORT BUFFER OPTION

To buffer and fo convert from the 82360 SL serial COMA port signal
1o the RS232C +12 volt signal, UPD4714 is used that combine high
density and low power dissipation. It makes buffers with up 10 3
drivers and 5 recaivers on one chip using a 5 volt power supply,

To interface the COMB port to MTB{Micro Track Balt), no buffer is
added.

The 82360 SL serial port signals are capable of directly driving TTL
loads such as modem signals. However, for long distance com-
munications, various standards such.as RS232C _or R5422 may be

"used. Each of these standards specifies different buffering require-

ments.

RS232C — This standard defines a +12 volt signal swing. TTL level
signals need to be buffered and converted 1o this voltage level. Fig.
8-3 shows the buffering required. A number of very compact external
buffer solutions are available.
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Conventional 1488/1489 buffers have the advantage of -easy
availabiiity and Iow price. The.1488 is a quad. Ime dr[ver and the 1489
is a quad. [me recewer Both. are avallable in14- p:n DIP conflgura-
’nons Thls confi guratlon has the drsadvantage of requiring a +12 volt
power supply Each’ Chlp dissipates about 1/2, Wait Use’ of 14088
and. 1488, CMOS biiffers | |nstead will, reduce 'bwer & sumptlon o
-abeut 50: ml"[WE.ﬁS per chip. -

‘Buffers are now: availablé that combme h[gh denstty and low power
dissipation. For-examplg; Maxir meakes: bufiers with g 195 drivers
and 5 receivers on one chip using a 5 volt power supply. In-addition,
some of these.chips feature’ a fow powsr shutdown mode consurning
less thah 5- micfowatts. In contintous operatiory, the dissipation is
about 1/2 Wait. Ancther example is the 145408, which has three
drivers and ifiree recelvers.in one package. - o .

RECEIVER

DRIVER

+12

+5

DATA IN CABLE <50 DATA OUT

RXD| .

ssnﬂ_ _
Fig 8-3. RS232C Driver/Receiver Diagram

9. 2.5" Hard Disk Interface .

PC6800 supports the IDE(Intgrated Device Electronics) type hard
disks.

The PC AT hard disk /O addresses (01FOH-01F7H and 03F&H-
03F7H) have become the indusiry standard. The 82360SL internally
decodes accesses to these VO addresses and generates two hard
disk chip select signals (HDCS0# and HDCS1#).

The I/O adderess 03F7H is shared between ihe hard digk and floppy

disk in the PC AT architecture. An /O read from address 03F7H
returns six data bits from- the hard disk and one data bit from the
floppy disk. The 82360SL supports this industry standard with a
separately bufferd and controlled hard disk data bit {(HD7) ad X-bus
(XD7).

ISA connector

803865SL

Address

17\7\7

82360SL

IDE cbrnnector

|5a0-2,

3 S06-6,8-15: -
ey

HOCSO#HDCSIH

10. REAL TIME CLOCK INTERFACE (RTC)

The SL SuperSet Real Tlme Clock (HTC) Is a hardware implementa-
tion of & time-of-day clock and; calendar. In addmon, a simall amount
of GMOS RAM is provnded The purpose of this- hardware is twcfold

1. Relieve the software of time keeping duties

2. Provide a method of maintaining system time, date and.a small
amount of system setup information in RAM, even when the com-
puter is off.

The SL SuperSet also provides the option of connecting an external
RTC to the 82360 SL.

The RTC is powersd from the system supply when the system is fully
on or in Suspend state, and from a small 3 to 5 volt battery when the
system is powered off. As long as the battery retains its charge, the
internal registers and the CMOS RAM of the RTC are nonvolatile.

10-1 RTC INTERFACE FEATURES

The 5L SuperSet RTC p'rovides the following features:

- Addressmg throughr standard ISA |ndex aid data ports
* 256 bytes of CMOS FIAM availabie i in the |nternal RTC
* . A P5/2-style password system can be lmplemented

* Controls are provided for an external RTC
* RTC alarm wakeup from Suspend gapability is available -

Selection of either an external or interial RTC is made by strapping
the RTCEN# pin. RTCEN# is connected to ground to enable the
internal RTC. RTCEN# s strapped to Vee to enable an external RTC.

The RTC - (infemal of external) is accéssed through ports 70H and
71H. RTC regisier addresses are written to the index register located
at port 70H. Data is then written to the selected register {or RAM
location) by writing to port 71H.

The standard ISA RTG contains 128 bytes of CMOS RAM, which can
be used to store system configuration data. The 823680 SL RTC
provides an extra 128 byles of CMOS RAM. This extended RAM is
accessed through ports 74H and 76H. The address of the extended
RAM location is written to the 82360 SL EXTRTCIDX regster through
port 74. Data is then written into the selected location by writing into
the EXTRTCDATA register through port 76H.

The SL SuperSet provides an optional password protection scheme.
Eight bytes of the RTC RAM (38H-3FH) can contaln the system
password. When the 82360 SL is reset by PWRGOOD, the password
security lock bit {PSS_LK; port 92H, Bit 3) is cleared. The system
initialization code can then read the password an compare it with the
code entered by the operatoi. Iif the correct password has . been
ong and boot the system. The password location cannot be wrltten io
or read by the system after this bit has been set.

Fig. 10-1 is a block diagram of the connections for the internal RTC.
Note the use of diode isolators for the battery and supply voltage.
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Fig 10-1. Internal RTC Block Diagram

An RTC can be programmed to provide an alarm af a certain date
and time. The internal RTC alarm is hardwired 1o |RQ8. During a
Suspend condifion, an RTC alarm can be enabled to wake up the
system. If this alarm is enabled, IRQB remains enabled during a
Suspend condition, while all other IRQs are disabled. When IRQS is
asserted, the 82360 SL deactivates the SUS_STAT# signal and nor-
mal operation is resumed. If an external ATC is used, its IRQ output
should be connected to the IRQ8 pin on the 82380 SL if the RTC
alarm is 1o wake the SL SuperSet from a Suspend condition.

10-2 RTC INTERFACE SIGNALS

The RTC signals are grouped into three categories: those affecting
the internal RTC, those affecting an external RTC, and those com-
men to both.

* Internal RTC

RTC Crystal oscillator input and output pins {RTCX1, RTCX2).
The RTCX1 input and RTCX2 output should be ¢onnected to an
axternal oscillator or crystal. This oscillalor generates a timing
clock for the RTC and system management state machines. The
input frequency should be 32.768 KHz.

RTC input Voltage (RTCVCC). This 82360 SL input is a separate
power supply for the internal RTC. It should be connected o a 3 1o
5 valt battery when the system is fully off and to a 5 volt power
source during active or Suspend operation.

Internal RTC RESET input (RTCRESET#). This 82360 SL input is
used to reset the internal RTC after its battery has been changed.
» Common RTC Signals
* Control

Interrupt ReGuest 8 (IRGB). This 82360 SL interrupt input is trig-
gered by the wakeup alarm from the RTC. Either the internal or &n
external RTC can drive this interrupt.

RTC ENable (RTCEN#), This 82360 SL input is externally
strapped low for an internal RTC or high for an external RTC.

+ Data
" X-bus Data (XD[7:0]). The X data bus is used o transfer both
address and data to an external ATC,

10-3 RTC BUS CYCLES

The SL SuperSet uses the standard [SA method for accessing the
RTC. With 1his method, only iwe of the internal registers of the RTC
are extemally accessible. Data written into the internal address
register is latched and used as an index into RTC registers. Data
subsequently written 1o the internal data register is written to the
GMOS RAM memary location pointed fo by the internal address
regisier. This organization is shown in Fig. 10-2.

e
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10-3-1 Internal RTC Bus Cycles

The internal RTC is accessed by initiating standard ISA 8-bit bus
cydles 1o ports 70H and 71H. (For information about 8-bil I/O bus
cycles, see Chapter 7.) The first cycle is a write directed to port 70H.

_ The 82380 SL decodes this port address_from the system address _

bus and directs the access to the internal RTC address register
NMIRTCIDX.

The second cycle is a read or write from/o port 71H. The 82360 SL
decodes this port address from the system address bus and directs
the access to the internal RTC data register RTCDATA. For read
cycles, the 825360 SL puis data from the memory location pointed to
by NMIRTCIDX onto the system-data bus (8D][7:0]). For write cycles,
the 82360 SL puts data from SD{7:0] inte the RTCDATA register,
thereby updating the CMOS memory location pointed to by
NMIRTCIDX.

82360 SLINTERNAL RTC

ADDRESS REGISTER I:

SA119:0] 74H

sD179]

 —,

76H

DATA REGISTER

I

ADDITIONAL
128 BYTES OF
CMOS RAM

7F

Fig 10-2. Indexed Addressing Inside the 82360 SL RTC

10-3-2 Extended CMOS RAM Accesses

The extended CMOS RAM is accessed in the same manner as the
internal RTC. However, the intemal address register is accessed
through port 74H and the intemal data register Is accessed through
port 76H.

11. NML, INTR and SMI

The 80386SL in PCB800 has three interrupt ferminals; one is the
System Management interrupt{SM1} ,Nen-Maskable interrupt(NMI) ,
the others is the Maskable interrupt(INTR).

The NMI terminals is used to detect a malfunction of O devices
connected to the optional board.

The INTR signal is controlled by two PICs (PIC Master and PIC slave)
connected in cascade. The INT terminal of the PIC Slave is con-

nacted 1o-the 1RQ2-terminal-of the PIG-Masier: therefore,-the PIG——

Master acts as a master PIC and the PIC Slave acts as a slave PIC.
When the CPU is interrupled at the INTR terminal, it reiurns the
interrupt acknowledge status, When the 3865L receives this status, it
recognizes that the CPU could enter the interrupt acknowledge cycle,
and the 386SL asserls the INTA signal 1o the master PIC in the
360SL. The PIC sends the preassigned vector address correspond-
ing to the /O device 1o the CPU via the data bus. Table 11-1 lists the
assignment of the IRQ0 1o 1RG5 signals.
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LEVEL FUNCTION .
{PIC# PIC#2 Lo ‘ :
IRQO Time output
IRQH | Keyhoard interface (oLitput buffer fuII)
RQ2; interript from PIC#2
IRQ3 Micro Track Balt
IRQ4 | Serial Port1.
IRQ5 Parallel port 2 ér ISA slot
IRQ6 - Floppy Disk Cotitroller
IRQ7 Parallel port 1 N
1RQ8 Réaltime clock interrupt {RTC)
IRGY | VGA chip (WDQOCEO CA&T82C456 or efc.)
IRQI0 ISA slot
IRQ11 ISA slot
IRQ12 ISA slot
{1IRO3 NPX (Coprocessor)
IR4 Hard Disk
IRQ15 1SA slot

Table 11-1 Assignment of the IRG0~15

80386SL s
I
INTA Fico -
INTA e .
master IRQ4
1A0s
1RCE
-—— IRQ7
- h—— IRCE
[ e:]
Ra1T
PIC (24
" a2
Rl >em—oTFY
IRQ14
1RAIs

The SMI (System Managment Interrupt) allows system management
routines to execute transparently to applications, the operating
sysytem, the BIOS and the mode of the processor, The system
management routined can be resident in device drivers that are
shipped with the system or in the system BIOS. This permits systems
to utilize the SL SuperSet system management features directly with
slandard operating systems such as DOS, 05/2, Windows, and UNIX
without requiring any modification. Only the SL SuperSet provides
true software trans parent system management through the SMI.

The SMI is a new non-maskable intsrrupt that has been added as an
extension to the 386 architecture. The SMI is similar to the NMI in
that it is not affected by the interrupt enable bit in the 386 CPU flag
register, and it does not genarete interrupt acknowledge cycles.

SMI source

* Software Request
* Hardware Request Auto Power Cff Request
E Battery Low Suspend Request

Suspend-Resume Button request

* Global Stanby Request

* Lacal Stanby Request —— Device0 Standby Request

I— Device1 Standby Reguest

- |~ Device2 Standby Request - -

— Deviced Standby Request

-— Device4 Standby Request

— Devices Standby Request

* Local Trap Request 2 -—— Device0 Trap Request
: — Device1 Trap Request

— Device2 Trap Request

— Deévice3 Trap Request

— Device4 Trap Request

— Device5 Trap Request

* Software Request
* External SMI Request

12. DMA

Two DMACs in the 80360SL are utilized to provide fast, efficient
transfer of data from the VO device to memoary, or memory to IO
device, without intervertion by the CPU. (The CPU is held in the hold
cycle while the DMA cperation is performed.} The DMACs ars linked
in a master/slave relationship, with the master and -the slave, by
connecting tha hold request{HOLD) terminal of the slave DMAG with
the service request input (DRQ4) terminal of the master DMAC, and
the hold acknowledge input{HLDA) terminal of the slave with the
DMA acknowiedge (DACK44#) ferminal of the master DMAC. The
master DMAC controls DMA channels 4 through 3. Chanrel 4 is used
to connect the slave DMAC in cascade. The master DMAG is used to
perform a word-by-word data transfer, and the slave DMAC is related
10 & byte-by-byte data transfer.

DMA channel assignents

Slave 0 Option board

1 Option board

2 FDC option

3 Option board

4 Cascade for glave
5 Option board

6 Option board

7 Option board

Master

82360SL 80386SL

DREQ7 DACKTY
DAECS.DACKER
DREQS DATKSH

DREQ3.DACK

HAQ
HLDA

Mastar
DMAC

Slave
DMAG

DRECH DACK1#
OREQO,DACKOR?

FDC
TCH566AF

Flg. 12-1 DMA Block diagram

13. TIMER

Timar circuit has the following functional features:

¥ Generates an interruption signal when the predstermined iimer
becomes active,

¥ Determines the frequency of a signal to be sent to the buzzer.
(Counter 2)

These operations are based on 1.19 MHz of clack signal which is
obtained by dividing 14.31818 MHz signal. ThHe PIT has three 16-bit
counters. The timer output signal sends an interruption request to the
CPU via PIC when the predetermined timer counting has been com-
pleted. Another timer output sends audio frequency signal to fhe
speaker according to the requiremerts of the software. This signal is
connected to the speaker drive circuit in the Sub PCB.

Command signals related 1o the speaker are output by writing data to
the latch assigned at the /O address 61H. Similarly, these states can
be read from the buffer assigned at the /O address 61H. Table 13-1
lists data loading and reading for each counter.



Table 13-1 Counter assignment

1f0
Address Al AD RD- | WR-0
0040 L L L H Read counter No.0
0040 L L H L Load countar No.0
0041 L H L H Read counter No.1
0041 L H H L Load counter No.1
0042 H L L H Read counter No.2
0042 H L H L Load counter No.2
0043 H H L H No-operation (3-state)
0043 H H H L Write control word

14. POWER MANAGEMENT

14-1. General

The 3865L provides a powerful means of managing system operation
in a manner completely transparent to the operating system and
applications software. This capabitity is built around the following uni-
que 3865L Features.

An SM! is a non-maskable interrupt that can be triggered in a number
of user-defined ways. System management RAM stores the SMI
handler code and the state of the system at the time of an SMI and
allows complete restoration of the system state at the time of the
interrupt. The IdeaPort consists of fourteen pins and their associated
signals that can be used to control external devices in whatever
manner is specified in the SMI handler. Example uses are for a power
failure fail-safe mechanism, a fast on/off switch, system access con-
trol and ASIC control.

The 386SL goes beyond current power management methods
achieving power savings, software compatibility and performance un-
attainable in other system. The 386SL includes the following ower
management

features:

% Programmable automatic global standby control.

% Programmable suspend and resume control.
— Automatic suspend fimer available.
— Supports suspend/resume button.
— Suspend refresh.

% Dedicated hardware system management interrupt (SMi#) for true
trangparent power management.

% Separate system management address space protects power
management code and data.
— Implicit SM! interrupt vector always jumps to SMI code.

% Programmable clock speed control.
— Divide CPU clock by 1, 2, 4, 8, or stop.
— Divitle math coprocessor clock by 1, 2, 3, 4, B, and 16.
~ Divide key board clock by 2, 4, or stop.
— B-MHz, 4-MHz, or stop DMA clocks.

¥ Programmable system management cutput signals can power-
down devices.
— Six independent SMOUT signals.
— Programmable timeout contral for each SMOUT signal.

¥ System suspend status signal.
_— Can automatically power-down selected peripherals and system

PC-6881

components suring suspend.
% Battery moniloring signals.



" PC-6881

14-2. ARCHITECTURE OF THE POWER
MANAGEMENT SYSTEM

Power management on the SL SuperSet is a jeint effort between
software and hardware. Together, they form a power management
systemn. The power management system can be viewed as existing at
iwo layers: the control layer and the physical layer. The interface
betwesn the two layers is provided by the system management inter-
rupt. An example architecture of a power management system is
depicted in Fig. 14-1.

! Controt layer

System eveat Watchdog Suspend waming Software
traps timars timers LosM :
Auto power Suspend/resume Battery low ’
VO traps QOFF button _detection Ex(arrlal su H
............................................................... [EPEPEPS N S R S, .--.“-_---—-1-1-::..%‘.—:.—..—.-.---.3"'
System managemant iniarrupt
R R T Y T LT T X E L LT Ty | L T L P NSNS
System managemant intercispt haridiar :
: ] :
System management : .
h output control Aead power management . :
I status registers | RSM (CPU H
R s s f‘ ’_L : (cPo) :
: Madify state of power —
: handiing hardware [ .
v o] |of {of fe| |o] |0 et f
E| {E} |E| |E] |E] {E , |_—l
| V' A vV v v :
E 2] 1 2] 13 4115 Clack cantrol Systam power OFF (S;;g?;;i refresh _
HiEENIN . Physical layer ;

Fig. 14-1. Architecture of a Power Management System

At the top of the power management system is the control layer. Its
prime function is specification of power management strategy, i.e.,
how the power management hardware should work. This is ac-
complished by enabling the desired power management features,
selecting which devices to monitor, and initializing the corresponding
power management timers. In addition, the control layer monitors the
system activities that trigger power management functions. If action is
required, a power management service request is sent to the physical
layer.

Tr!:e physical layer communicates directly with physical devices fo
execute the power management service requests generated by the
control layer. Everything done in the physical layer is &ransparent to
the application software. The SMI handler associated with the physi-
cal layer determines what caused a power management service re-
quest and directs the power management hardware in the physical
layer to act accordingly.

The hardware in the physical [ayer includes clock control circuitry to
slow down or stop the clock to a component, device power contral
circuitry to turn power off to devices, system power contrel circuiiry to
turn power off to the entire system, circuitty to generate slow refresh
of DRAM during suspend, request status flag registers to identify the
type of power management service request, and hardware support
for resuming operation from the Suspend state.

15. KEYBOARD INTERFACE

15-1. General

This interface of the standard PC employs. two one-chip microproces-
sors, one is calied "Command Precessor” and the other is call "Scan
Processor”. The 80C518L is the processor combined these function
into one-chip and it has the following feature;

* Fully compatible 8042-style host interface

* Extended Command Set

* Directly supports local 16x8 keyboard swiich matrix

* Supports both seahned and serial keyboard

* Supports PS/2 style mouse RS e e
< Five high—drii.ré LED outputs

* Optional hardware acceleration of Gate A-20
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Fig. 15-1 Block diagram
IRQ1; A one-byte data sent from the keyboard makes this
terminal active, indicating that the output buffer in
the keyboard interface is full. This signal is sent to
the IRQ1 terminal of the PIC, requesting that the
CPU reads these data.
KBBA20; When this signal becomes LOW, the A20 signal on
the address bus is forced 1o LOW.
RC#; When the CPU requires a change in its operation
mode from protect mode to real mode.
it sends certain commands to make the terminal
HIGH. The RC signal is sent to the 82360SL and the
CPURESET signal is generated. Finally, the CPU is
reset and thus returns to the real mode.
Full-BAT If the external battery is not connected,when the in-
ternal battery is charged full, this signal is active,
If the external baitery is connected,when both inter-
nal and external battery is charged full, this signal ts
active.
EXPUNIT - When the expansion unit is connected, this signal is
active.
LCDOPEN When the LCD unit is oper, this signal is active.
SWLCD/CRT When sw4 of the Dip-switch is on, this signal is low
and it select the CRT display only mode.
SWPRT/FDD  When sw3 of the Dip-switch is on, this signal is tow
and it select the exiernal FDD interface mode
ACON When the AC adapter is connected, this signal is
active.
CEB When the Exiernal Battery is connected, this signal
—_— —--isacﬁve - e e YN

15-2. 80C51SL. Low-Power Keyboard Controller

The 80C51SL, based on Intels industry-standard MCS®-5
micrecontroller family, is especially well suited for laptop and
noteboak computers with attached keyboards. The highly integrated,
low-power keyboard controller incorporates a fully compatible 8042-
style host interface with expanded memory, keyboard-scan and
power management, The 80C51SL supporis both serial and local
keyboard interfaces and is available in pre-programmed versions to
get to market quickly and ensure full code compatibility.

_packaging requirements.
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For ultimate user flexibility, the 80C51SL can be customized with
additional ASIC modules or standard cells for specific application
requirements.

15-2-1. Product Highlights

* Based on Intel's indusiry-standard 8051 architecture, incorporating
AT Bus interface, keyboard scan and power management

+ 2 MHz to 16 MHz clock frequency
= Fully compatible 8C042-style host interface
* Supports Power-Down and Idle modes inherent fo 8051

* Flexible Power Management oplions allow tailoring to specific ap~
plication requirements

« Directly supports local 16 x 8 keybeard switch matrix
* Supports 8Kbytes on-chip masked ROM™

* External memory interface of up to 32Kbytes, including Flash,
EPROM and SRAM

* Five high-drive LED outputs*

* Optional hardware acceleration of Gate A20

* Up to four high-drive cutputs support two external serial interfaces*
* Plastic Quad Flat Pack (PQFP), 100-lead package”

= Easily customizable™ for specific applications:
v On-chip masked ROM, extendable to 16Kbytes
v On-chip RAM, extendable to 256 bytes
v’ Number of LED outputs may be increased
v 8-bit Analeg-to-Digital; supports up to eight channels
v Additional serial I/O
v Addiiional timers
v General-purpose IO ports
v Proprietary application logic
v Wide range of packaging options

15-2-2. Product Description

The 80C518L is based on Intel's MCS-51 family of 8-bit
micracontrollers. Through Intel's advanced CHMOS il semiconductor
technology, the 80C51SL integrates AT bus interface, keyboard scan,
expanded memory, and power management with a high-perfor-
mance, low power 80C51 CPU core.

The enhanced integration, low power and increased perfermance of
the 80C51SL make it ideal for PC laptop, notebook and palmiop
applications. The BOC515L is also suitable as a deskiop solution for
those applications requiring high perormance or increased
funciionality.

{1) Customizable 80C51SL

through Intel’s unique "Template" approach, the 80C51SL keyboard
controller can be easily customized to meet specific customer or
application reguirements. Since the B0C51SL Template exists n
silicon and in Intel's modular library, the additional effort reguired to
achieve customization is minimal.

An 80C51SL keyboard controller variation can be executed by the
customer, jointly developed or Intal-execuied 1o suit the customer's
unique requirements. Complex modules including various RAM/ROM
configurations, timers, A/D, additional I/Q ports or LED drivers are
available in the modular library. Intel also handles customer-specific

(2) Assured Compatibility
Intel's rigorous testing and validation procedures ensure full com-
patibility with existing 8042 inierface, when imptemented as a key-
board controller in a PC-based system, as well as a serial keyboard
interface. Compatibility is fully validated hardware and software, for
increased confidence in application-compatibility.

(3) Memory Configuration Flexibility

The B80CS515L offers customizable configurations of RAM and
masked ROM, with interfaces to external memory configurations as
high as 32 Kbytes. External memory options include Flash, EPRCM
and SRAM.
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15-2-3. Block diagram -
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Fig. 15-2 80C51SL Internal Block Diagram

16. 3.5" FDD INTERFACE

An FDC TC8566AF is the heart of this circuit, and it interfaces be-
tween the floppy disk drive units and the CPU.

The computer was designed so that it can read data from the FDD at
three different iransfer rates, 250 Kbps, 300Kbps and 500 Kbps.

16-1. FDC

The FDC employs the TC8566AF device. Using a data bus, the FDC
transfers status and data corresponding to the command sent from
the CPU. To detect the selection by the CPU, the chip select signal
and A0 signals are used.

The FDC has two important registers: a status régister and a data
registet. The slatus register stores the stafus information of the FDC
and floppy disk drives. The staius register is assigned by the IO
address 3F4H and the data register is 3F5H.

(1) DOR (Digital Output Register)

This register selects drive A or B, controls the drive motors, reset
FDC and defines whether to permit an interruption of the FDC or
DMA request or not.

The DOR consists of 16-bit flip-flop circuits. Description for each bit
are listed in Table 16-1.

fl8] . -
Address Bit Descnpﬂon
3F2 0 This bit selects the disk drive.
LOW: drive A (drivel)
HIGH: drive B (drive2)
1 Low level of this bit enables the drive select
7‘\5|gnal
F 2 FDC is reset when thls blt is LOW
3 HIGH level of this bit allows FDC interrupt
and DMA request.
4 | HIGH levél of this bit enables the drive
' motor and the drivé A can be selected.
5 HIGH level of this -bit- enables the drive
“motor and the drive B can be selected.

Table 16-1. DORBIT DESCRIPTIONS .

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

After passmg through the fristate gate, control is done by the bit 3 of
the FDD control register. -

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

When the byte-by-byte base data transfer is completed, the FDC
sends an interruption signal via the IRQ6 terminal of the PIC. In this
case, if bit 3 of this register is LOW, the DMA request and interruption
are disabled.

(2) DIR {Digital Input Register)

The DIR was used as an 8-bit read-only register assigned at the /0
address 3F7H; however, 7 of 8 bits are reserved for hard disk drives
in actual use. The CHANGE signal selects this CNG signal. This bit is
active unless a disk is present and 4 step pulse is received when the
drive is selected.

(3) DCR (Digital Control Register)
This write-only register is assigned at the VO address 3F7H, and it

selects the VFO, and sets the condition of the FCLK and WCLK
signals. Table 16-2 lists the bit assignment of this register.

. . Transfer Write | Applicable | Applicable
BILT | Bit0 | "pare | FPOCIOCK) gioek | “Drive | Medium
L L |500Kbps | 8 MHz | 1 MHz 2HD 2HD
L H | 300Kbps | 4.8MHz | 0.6MHz — —
H L | 250Kbps | 4 MHz | 0.5MHz 2D 20
H H |250Kbps | 4 MHz | 0.5MHz 20 2D
Table 16-2 DCR bit assignment

Because the data concerming the disk drive type is stored in the RAM
of the RTC, the CPU reads the data before it accesses FDDs. Then
the CPU writes the data to the DCR to select the VFO and to set the
LOWDEN, WCLK, VFOCLK and FCLK signals.

16-2. 3.5" FDD UNIT

16-2-1. Features of product

The MD3651 {Ultra-thin type, DC +5V single power source, double
side 3.5 inch microfloppy disk unit) is the 2MB/1MB microfloppy disk
unit with high cost performance and high reliability of the conventional
YD-700 series.

Tha recording media is a replaceable 3.5 inch microfloppy disk (with
auto shutter).

(1) Ultra-thin

The MD3651 is ultra-thin (15.5 mm thick) and ultra-light weight
(175q).

{2) Low power consumption

As low as 1.3W for standard operations, and 25mW for standby state
to enable hattery drive.

{3) High performance

For the disk drive system, the direct drive system of the high perfor-
mance DG brushless motor is employed to provide high performance.

(4) Environment resistance

The semi-hermeticaly sealed construction protects the head and disk
against several environment.

(5) Shock resistance

The lead screw feed mechanism where the lead teeth and the car-
riage are integrated into one has improved the resistance as high
80G.
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16-2-2. Product specifications
ltem Mode 2M mode 1M mode
Unformatied 2 MBytes 1 MByles
Memory capacity | Formatted (Note 1) 1474.6 KBytes 737.3 KBytes
- Track capacily 12.5 KByles 6.25 KBytes
Data transfer rate 500 Khits/sec. 250 Kbits/sec.
Memory capacity selection Automatic medium recognition
Traverse time 3 msec. (min}
Access time Seek setlling time 15 msec. (max)
Average seek fime 94 msec.
Disk rotation 300 rpm
Average rotational delay 100 msec.
Spindle motor start-up time (Note 2) 400 msec. (max}
Track 0: Track density 17434 B.P.I. 8717 B.P.L.
No. of tracks One side 80
Double sides 160
Track density 135 T.P.L
MNo. of heads 2
Madulation MFM (Note 3)
Mode . . .
. temn Operational Non-operational Transportation
E{':r‘]’gﬁizr:e"ta' Temperature 5-45C 22-55°C —40-62°C
Humidity 20 ~ 80%RH 10 ~ 80%RH 5 - 90%RH
Max. wet bulb temperature (Note 4) 29'C 40°C 42°C
Vibration {5 ~ 500 Hz, excluding resohance point) 0.5G 2G 2G
Impact 5G 100 G or less (Impact time: 11 msec.)
Power supply +5 +10% V, ripple: 100 mVp-p
Power consumption Stand-by: 25 mW (TYP)
Operation: 1.3 W {TYF)
External dimension (excluding front panel) 15.5 mm (H) x 96 mm {W) x 130 mm (D)
Weight 175a (TYP}
Panel/Bulton color Gray 165 (Color No.: 100Z-)
Display LED Green (lights with SELECT signal)
MTBF 30,000 POH
MTTR 30 minutes
Reliability Unit life 5 ¥ears
Soft read error 10-9 bits or less
Hard read error 10-12 bits or less
Seek error 10-8 seeks or less
Safety standard compliance UL, TUV, CSA (Nole 5)

Note 1: IBM compatible, 18 sectorsirack (512 bytes/sactor): 2 MB
mode
15 sectors/track (512 bytes/sector): 1.6 MB mode
9 sectors/track (512 bytes/sector): 1 MB mode

Note 2: The spindle motor start-up time indicates the time required
before the spindle motor rotation reaches 300 +1.5% rpm
when the disk is chucked.

Note 3:

Note 4:
Note &:

FM modulation is also available. The memory capacity and
data transfer raie for the FM modulation, however, are half
of those for the MFM modulation.

Without condensation

Approval requirement for CAS standards

*The whole weight of the system including the drive unit
should not exceed 18 kg."

Fig. 16-3 List of performances
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16-2-3. interface signals

For interface connectlon -refer to Flé 16-7.
The interface_ line:is cemposed of CMOS. {However, the WFiITE
DATAlingis TELE): - _

(1} Input 5|gna!s

This product has the folfowmg input lines-which-are- vahd in LOW "

Ievel : -

(1) SELECT 0~ 1

(2) MOTOR ON

(3) DIRECTION IN ..
(4} STER. ... -
(5) WRITE DATA N
{8) WRITE GATE [

{7} _SIDE 1 SELECT

Fig 161 INput s;gnals
(JK1) MODE SELECT Is an option.

The signal voltage level is as shown belaty
lovalid | HIGH level 2.0V = 5:25V
valid. ~ ~| LOW level _ OV~ 08V B
Input impedance _ Pulled up to 5 with 5.6 KQ

" Table 16-4 Input signal voltage level

® SELECTO=~1
Max. two units of the products can be connected with daisy chain
by setting the jumper chip on the print PWB. When, for example,
the jumper chip of a drive is set to "SELECTO", the drive is
selected by setting the SELECT 0 to LOW lavel.
For the drive whose jumper chip is gef to "SELECT1", the drive is
similarly selected by setting the SELECT 1 to LOW lavsl,
In this manner, drive selection,is made by setting.the correspond-
ing jumper chip for the drive.

MOTOR ON

When this signal becomes LOW, the drive molor starts.

It takes max. 0.4 sec for the drive to reach read enable state after
making this signal LOW.

@ DIRECTION SELECT
This signal is used to select the shift direction of the magnetic
head when a step pulse is.input. ‘
Out dirgction {Cuiward direction: of the disk)
In directior {Inward direction of ihe disk)
Table 16-5 DIRECTION [N signal
Selection of direction must be completed 1 us before the front

edge of the step pulse, and must be held more than 1 ps after the
rear edge of the step pulse.

@ STEP
This signal is used to move the magnetic head in the direction
selected by the DIRECTION IN signal.
The operation is performed when LOW level is changed to HIGH
tevel, that is, at the rear edge of the pulse.
When seeking, it takes 18 ms of shifting fime between tracks and
seiting time from when the last step pulse is provided to when
read/write becomes enable.
Also after completion of seeking (including after completion of
track 00 signal detection when recalibration), when seeking is
performed continuously, it takes 18 ms of wait time from the last
step pulse.

HIGH level
LOW level

fe——fpaming .

Fig. 3.5 STEP signal
& WRITE DATA
This signal is used to write data onto the digk.
The current flowing through the magnetic head.is reversed every
time when HIGH level is changed to LOW level and-the data bits
are written. Data write is performed. when the WRITE GATE signal
is LOW.

FM.record

(4.00p s+ 20ns)
2.00p st 10ns

.
+ o

{8.00p s+ 40ns)
4.00p st 20ns

D Cc

+—— 150ns~1100ns
(150ns~2100ns)

MFM record

{4.00p s+ 20ns)
2.00p s+ 10ns (6.00p s+ 30ns}
3.00p sk 15ns

(8.00p 5% 40ns)
4.00p s 20ns

P

o

c

«——150ns~1100ns
(1 50ns§~21 00ns)

Figures iri { - } show-the values in the 1MB mode.
Fig. 16-3 WRITE DATA signal
Periorm write precompensation of 125 ns for-all the tracks in

2.0MB mode. For 1.0MB mode, write precompensation is
not required as the conventional models.

® WRITE GATE
When this signal is LOW, data write inio the disk is allowed.
When this signat is HIGH, read or seek is allowed.
Since the erase head will operate for about 650 [1000[*" us after
the WRITE GATE signal is turned off, the DRIVE SELECT signal
and the MOTOR ON signal must be kept ON and SIDE 1 SELECT
and STEP signals must be kept unchanged.

Note 1:

*1 The value in [ ] is that in the case of 1MB mode.

@ SIDE t SELECT
This signal is used to select the disk side for read/write.
When this signal is HIGH, the magnetic head of disk side 0 will be
selected. When this signal is LOW, the magnetic head of disk side
1 will be selected.
it takes more than 100 us from when side 0 is changed to side 1
or vice versa to when readfwrite operation is started.

IN USE )
This signal is used to control ON/OFF of the lamps during opera-
tion.



@ MODE SELECT {Cption)
This signal is used to select circults in the drive according to the

record density mode (2MB/1MB).

When this signal is HIGH, 2MB moda is selected. When LOwW,

1MB mode.

Note: This MODE SELECT signal is optionally available. When it
is LOW, the 2MB mode is selected. The reverse specifica-
tion is also available.

If this signal is not optionally selected, the inserted medla is
identified in the FDD side and mode selection is automat-
ically performed.

(2) Output signal

This product has the following output line.

Signals are cutputted irom these output lines when the DRIVE
SELECT signal is LOW.

(1) TRACK 00

(2) INDEX

(3) WRITE PROTECT
(4) READ DATA

(5) DISK CHANGE

Fig. 16-4 Output signals
As the output line driver, a CMOS drive is used.

High impedance

HIGh level Invalid || > _ o0 1A {Max.)
, 0-04V
LOW level Valid |\ _&mA

Table 16-8. Qutput signal level

@ TRACK (0O
When this signal is LOW, the magnetic head is at track 00 {the
circumference track). When the magnetic head is at a track other
than track 00, the signal is HIGH.

@ INDEX
After starting the drive motor, one pulse of this signal is delivered

for each rotation of the disk.
This signal is normally HIGH, and becomes LOW when iis pulse is

delivered.,
When using this INDEX signal, judgment must not be made with

its level but at its front edge.

¢ ——200.0mst 1.5%——

—_— le—— Tms~Bms

Fig. 16-5 INDEX signal

@ WRITE PROTECT
This signal shows that a disk with write protect is inserted,
When a disk with write protect is inserled, this signal becomes
LOW. When a disk with write protect is used, write protect Is
performed in the drive.

@ READDATA

This signal is "RAW DATA" (where the ciock bits and the data bits
are not separated) read by the internal circuit of the drive.
Normally HIGH , and becomes LOW when detected.

For separation of the clock bits and the data bits, use the edge
when the signal changes from HIGH to LOW.

The front edge of each bit pulse is within £350 [700]*" ns from the
reference position.

*1 The figures in [ ] show the figures in the 1MB mode.

PC6881
FM record
{4.00p sNOM} {8.00) sNOM)
2.00p sNOM 4.00p sNOM
c D c c
—- le— 150ns~1100ns
{150ns~2100ns}
MFM record
(4.00 sSNOM)
2.00p sSNOM (6.00u sNOM) (8.00p sNOM)
3.00p sSNOM 4.00)4 sSNOM
c c D D D
— a——150ns~1100ns

(150ns~2100ns)

Figures in { }show the values in the 1MB mode.
Fig. 16-6 READ DATA

& DISK CHANGE
This signal becomes LOW when the power is supplied or the disk
is ejected, and becomes HIGH at the rear edge of the STEP
signal when a disk is inserted.

® HP (High Density) (Option)
This signal is used to identify that the disk inserted in the FDD is
of 2HD (high density) or 2DD {normal density).
When a 2HD (high density) disk is inserted, this signal is LOW.
When a 2DD (normal density) disk is inserted, this signal is HIGH.

* Nate: This signal Is optionally available and is used to select
mode with the MODE SELECT signal in the host side.
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16-2-4. Interface . 6-2-5. Precautions for handling drive: .. -
(1) Signal Interface . ... A."Wher transporting'drives, pizt them in their packing bex.
Sl B. When handling drive, hold the area as shown in figure below.

Host system - Flopei disk drive C. ufhen insert FFC into drives, be careful not insertion a reverse
+5Y ‘ 4BV Slde S e T
4 5V DC _ 4 '
B INDEX, s \
; SELECTO . . 4 6——\_/ .
SELECT 1 o ° ‘ .
. :
:: € 8
= o 9
MOTOR ON 10
N.C
- 1
DIRECTION N .
DISK CHANGE 13
STEP R P .
WRITEDATA -~ | ..
—_ WHITEGAIE e 17
. TRACRGC— ., |, :  How to hold drive
WRITEPROTECT | __ |2
“READ DATA PV 16-2-6. Assembly and deassembly
: 25
SIDE 1 SELEGT 26 (1) Front Bezel and Button
| A. Tools used
;JT 1. Radio pliers
Signa! grand
i B. Removal procedures
rd -
Signal grand Frame grand 1. Remove two hooks inside the holes of both sides of base, and
remove the front bezel,
2. Insert the disk cassette, and you can see protruding button.
Fig. 16-7 Signal interface 3. Pull out the buiton using radio pliers.
(2) 7O interface circuit C. Mouniing procedures
@ Input interface circuit 1. Insert the button.
2. Hang two hooks of front bezel into the base.
t
Controller side | +EV FDD side
Buffer such as open 1 %“{Q M
controller TTL,open Q |
drain CMQS .

Fig. 16-8 Input interface circuit driver/receive
¥ Drive input condition: Terminal resistance 1 KQ

@ Output interface circuit

FDD side | +5Y Controller side
| %150-4_7;(9 7414's equivalent
Open drain .
buifer D |
T ' T (2) Shutter

l A. Tools used: Noha
B. Removal procedures
1. Remove front bezel.

Fig. 16-9 Qutput interface circuit receiver/driver
X Drive ouiput condition: loL. = 48 mA, VoL =04V 2. Move shutter to button side, and remove shutter and shutter

spring.
Note: Be careful not lose a shutter spring.



s

. Mounting procedurss
1.

Pass a shutter spring through the shaft of shuller, and install
the shutter and shutter spring tc the base.

~
~-
, Shutter spring
‘\. .
Shutter > — .
ase
/‘ ~ a‘ g/
Shutier spring Shutter

{3) Track Position Adjustment
A. Equipment and tools used

1.
2.
3.
4,

Exerciser

Oscilloscope

Alignment disk

Wave form checking fixture

B. Procedures

1.

2

LU .

Lobe A

Ratio of two lobes =

Connect drive 1o Exerciser.
. Connect probes (1:1) of oscilloscope as shown in the follow-
ing.
CH1:500mV AC
CH2: 500mV AC, INVERT
VERT MODE: ADD

TIME/DIV: 20 msec
TRIGGER: EXT, NORM NEG — CHK3 (INDEX)

[nsert an alignment disk.

— CHK2
— CHK4

Tum motor on and seek head to track 40.
Lowosen the mounting screws of Step motor.

Turn step moter in the direction as shown by the arrow so that
amplitude of two lobes (catseye pattern) are within 85% for
both sides and tighten the mounting screws of step motor.

Lobe B

Maunting screws

Smaller lobe

0,
Larger lobe X100(%)

PC6881

7. Seek head in steps from track 39 to frack 40, and seek head out
steps from track 41 to track 40. Confirm that amplitude of two
lobes are within 75% for both sides.

(4) Index Burst Position Adjustment

A. Equipment and fools used
1.
2.
3.
4,

Exerciser

Oscilloscope

Alignment digk

Wave form checking fixture

B. Procedures

1.
2.

Connect drive to Exerciser.

Connect probes (1:1) of osciloscope as shown in the follow-
ing.
CH1: 0.1V AC
CH2: 0.1V AC, INVERT
VERT MODE: ADD
TIME/DIV: 50 usec.
TRIGGER: EXT, NORM NEG — CHK3 (INDEX)

insert an alignment disk.

— CHK2
— CHK4

4. Turn motor on and seek head to track 40.

Confirm the time between sweep starting point and burst start-
ing point (indicated by "T" in Fig. 1} is within check-range as
shown in table below.

if it is oulside the range, adjust the index burst adjustment
volume, so that "T" is within adjust-range as shown in table
below.

Index burst adjustment volume

=

Index Burst Position

Adjust-range Check-range
2MB/1MB mode 4004150 usec 4004400 usec
1.6 MB mode 3204100 usec 320200 usec
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(5) Azrmuth carifirmation
A Equrp Faid fools uded

1. Exerciser

2. Oscilloscope

3. Alignment disk
4. Wave-form checking fixture
B. Procedures
1. Connect drive to Exerciser.
2. Connect probes (1:1) of oscilicscope as shown in the follow-
ing. R
CH1: 0.1V AC
-CH2:0.1V AC.INVERT |
VERT MODE: ADD
TIME/DIV: 0.4 msec
TRIGGER: EXT NORM NEG —>CHEK3 (INDEX)
3. Insertan alrgnment disk. .
4. Tumn motor on and seek head to track 40

5. Compare the burst 5t BT and B4 and caquI’ate burst ratlo by
using following formula (1) and ().~ .

Vs CHK2
. = CHK4.

Formula to calculaté-burst ratio . i

(1} Incase of B1 > B4; Burst ratio = B1/B2
(2) Incase of B1 < B4; Burst ratio = B4/B3

6. Confirm the burst ratio is as follows for both sides.,

Side 0: Lessthan 1.177
Side 1: Lessthan 1.199

17. Memory and I/O Card Interface

17-1. Introduction

The PC Host Interface- controller (PHIC) provides the capability to
connect PCMCIA compatible memory or 170 PG cards to an 8- or
16-bit system bus.  The PC Host Interface Controller:

{1) Supports

@ Memory or /© Cards slot mdependent . '
® ISAbus compaﬂble with hooks for 386SL :
® 3865L power management

® |3A, EISA system bus

@& 3-bit processors

(2) Provides

® Memory paging

® Address mapping for attribute memeory

e Address mapplng for commort memory

® Address mappmg for /O space

® Independent data path size for [/Q, commen..memory, atfribute
| memary o -

® Interface status

* Interface identity and revision code

* Card insertdetsction-

. Mem’nry' write profect

- Battery voltage detectlon

. Fleady/Bus detectlon ’

* PC card_powe_r staius

Intarface configurétion

* PCoard type (Memory or I/O) Selection
* PCcard power control

* PC card scftware reset

. 'Selectron of VPP or VCC source for VPP1 and VPP2 voltages
. Soﬂware common memory wiite protect
* Software CIS memory write protect

* Interrupt steering .

@ Card status change,

® Card status change interrupt configuration

17-2. PC Card Memory Addressing

Memory on the PCMCIA card is accessed using one or mare memory
address windows for the 16 Mbyte ISA bus. These memory windows
map into the 64 Mbyle PC Card memory address space. The PC card
memory address is generated either usmg an offset from the I1SA
address or high'order address Fepldcement from the pager 6r a block
pointer. A total of 4 memoery windows are provided by the PHIC. Two
copies of 2 window types are supported ‘¢adh. having: independent
control of window enable, common memory ar atribute memory map-
ping, memory data bus width, ISA bus wait states, and soffware write
protect.

Two TYPE A windows are MASK & MATCH windows which provide
PG card access for windows of 4 Kbytes to 512 Kbytes within the first
1 megabyte of ISA address space. PC Card address mapping for the
TYPE A window causes the upper address bits of the ISA address to
be replaced with the .value of the BLOCK registers. An aliernative
mapping is available by attaching the LIM pager to & window of 16
Kbytes, 32 Koytes or 64 Kbytas

The TYPE B window prowdes a FIRST & LAST address defining a
range of addrésses which can start and stop on any 84 Kbyte bound-
ary across the full 16 Mbyte ISA address space. PCMGIA address
mapping for the TYPE B window uses an OFFSET from the ISA
address. This pager may also be attached to either of the TYPE B
memory windows using a 64 Khyte size window.

The PC Card pager provides for up to 4 contiguous 16 Kbyte I1SA
pages mapped o any set of 4 pages on the PCMCIA card. Only one
pager is present in the PHIC and can only be attached to one of the
four [SA windows at a given time.

Fig. 17-1 shows an example mapping for both one TYPE A & one
TYPE B ISA window to PCMCIA memory address space. Figure 2
shows the pager altached to one.of the TYPE B. windows to access
the PCMCIA memory.

The PHIC does not allow mapping of an ISA memary window in the
first 64 Kbytes. Only /O address windows are allowed to be mapped
in the first 4 Kbytes of ISA address space. This resolves any conflict
that might arise from using both /O and memory addresses to access
the same PCMCIA card. If an [SA mémary window is set up within
the first 64 Kbytes of ISA memary address space, any accesses to
this window will 'not select the PC memory card (A23 A16 = 0Ch
disables the ISA memory window).



PCMGIA B4 MBYTE SPACE
IFFFFFFH

HAFFFFH

30480004

ISA 16 MBYTE SPACE

3

=

\

" OFFSET - 1

r 2E1H

39FFFFH
LAST - 30H

TYPE B
FIRST « 23H
230000H

3

037FFFFH

0300000H

TYPE A BLOCK

0300H

OFFFFFH
MASK-80H MATCH »BOH
Q00000H

Fig. 17-1 Memory window mapping example for both TYPE A &
TYPEB

Memary on the PCMCIA card is selected when the following condi-
{iens are satisfied:

1. The ISA memary address mapping window is enabled;

2. the ISA address window conditions are satisfied:

a. TYPE A - MASK selected address hits are found to be equal to
the MASK selected MATCH bits.

b. TYPE B - when the ISA address is greater than or equal to the
value in the FIRST register and the address is less than or
equal o the value in the LAST register.

The ISA memary address mapping windows allow for the placement
of multiple FOM executable images on a single PG card, These
images would be aligned on the PCMCIA memory to match the
boundary condition of the window used to select the memory, typical-
ly any 64 Kbyie boundary. Access 1o these ROM executable images
is achisved by setting the size of an ISA memory address mapping
window to the size of the executable image (minimum 64 Kbyte
block), and setting the PC card memory offset from the ISA memory
FIRST address to generate the address of tha first byte of the ex-
ecutable image on the PC card.

The PG card memory OFFSET allows for either positive and negative
(2°s complement) values from the ISA {ISA) address. The PHIC does
no checking for a window whose size and offset allow it to wrap from
the last PC card address to the first PC card address. Software has
the full responsibility for preventing the occurrence of address wrap-

ping.
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PCMCIA 64 MBYTE SPACE
3FFFFFFH

PAGEd = 0C0h
PAGEZ « 011h
PAGE 1 « CO0h

PAGE 0 + CBFn a337FFFH

aazsonoH
32FFFFFH

1SA 16 MBYTE SPACE 32FCO00H

)
\

oo -

- -
23FFFFH TYREE D302FFAH
LAST - 23H DI0N000H
FIRST « 23H
230000H

0047FFFH

0044000H

Fig. 17-2 Memory Pager

17-3. PC Card I/O Addressing

The system (ISA) bus is limited to 768 bytes of common /O address
space between the O address 100h and 3FFh. The PHIC supports
system /O address decode from 0 to 64 Kbytes. /O addressing on
PC cards is very similar to memory addressing. The PC card can
request certain common |/O address locations or ¢an request enly the
size of the IO space required. In the latler implementation, the sys-
tem is free to allocate to the PC card an /O space anywhere in the 84
Kbyte system I/O address space. The PC card decodes the CE2#,
CE1#, IORD#, and JOWR# signals 1o respond to an I/O access.

The PHIC has two 92) independently enabled and controlled /O
address windows which define a 16 address line decode to achieve a
1 byte resolution. This allows for two noncontiguous /O address
windows for each PCMCIA slot. Each window has independent con-
trol of /O data bus width, zero wait state system bus access, and
generation of IOCS16#.

The PC VO card is selected when the following conditions are satis-
fied:

1. The IfO address window is enabled;

2. The system (ISA) address is greater than or equal to the I/O
address start register A15:A0 (high and low byte); and

3. The system (ISA) address is less than or equal to the I/O address
stop regisier A15:A0 (high and low byte).

It is uliimately up to the system software 1o account for each IO
address range assigned to a particular PC card and to resolve /O
address conflicts.
The reservation of a particular Yo address range lo each PC card
conserves system power since only one PC card Is enabled during a
single /O access.

- The PHIC provides for a 1 byte resolution in the /O address space. .

The PG card can reguest a minimum IO address space of 1 byte and
it is recommended that the PC card not request mare than 256 byles
of contiguous |/O address space.
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17-4. System Interface Diagram

Jl‘A &
e SD(15:0)
gs| | SKA
c| &5
358
F
PHIC
SD{7:0 ® @ Buffer CTAL
SA{18:0) un
LA{23:17) m 10 A card status/gontrol
1SA contrll “3) 5 A control
" 1AC (15:2) » (1) (1'4) ACADR (25:12)
9651 » 4 -
. BIOS load » 5 5 A PWR CTAL Card powar
PORT )
YvyYyvy VPP VGG
Fig. 17-3 PC HOST Interface Controller Block Diagram
17-5. CARD SLOT A
(1) Normal PCMCIA card read datapath
PHIC
d S0 ot
COATA (D
COATA (8:0} PCMCIA
CDATA (15:8) :g;:?
f<>] )
SD (6:0) . L
- -
<]
< SO {15:8) M
|
(2) PHIC ASIC internal I/O registers datapath
PHIC
I__ som
(3) All PCMCIA card write datapath
PHIC
0@ .
CDATA(7)
‘CDATA (510}, PCMOIA
CDATA (15:8) N ;gf::d
. S0(ED N 1 ' e
SO (15:8) _I“

18. MICRO TRACK BALL INTERFACE

The track ball is connected to COMB (serial interface). For data trans-
mission, TXD signal is used: For control signal, RTS signal is used.
The cther signals are not used.

Data transmission format and RTS control are shown below:

1. Data transmission format

Gount data are outputted in the following format according to the
count number which is processed by resolution switch process.
UP/DOWN detection of the encoder is performed even during data
output.

Baudrate: 1200 Bps+2%
Data format: Start 1 bit
Data 7 bit
Stop 2 bit or more
Parity No
HI 1
tow | [eo]er IBZ:IBS-|B4IBS|BB| 5

| Isuls_z
0 t i

Fig.18-1 QUTPUT CYCLE
Data composition: 3 Byte

Block data of 3 byte is délivered when the status is changed. In this
case, vaiues of X and Y are the formerly delivered data displacernent
value. Though X and Y are not changed, 3 bite data are delivered by
the change in SW-L and R. (Only SW MAKE, SE BREAK.)

BO

B6 | B5 | B4 | B3 | B2 | BA
DATAT| 1 [sSwL[swR| v7 | Y6 | x7 | xe
DATAZ| © X5 | x4 | x3 [ x2 | X1 | xo
DATA3| 0 | Y5 [ va [ va | y2 | v1 | Yo

SW-L:Left SWONw=1,0FF=0

SW-R:Right SWON=1,0FF=0

X7 - X0:X shift data {Resolution switch processed)
Y7 - Y0.Y shift data (Resolution switch processed)

2. RTS signal wire treatment

2-2. Serial 1 output
The following special code is oulputted only once depending on
HIFLOW of the RTS signal wire.

Res—
Low []
HI ' ;

DATA | ICODEI | paTt | a1 [ DaTi [ ¢ ¢ [cooe]
ow - - .

CODE=1001101 (4D HEX ASII "M") " .

o3 Th3 =8.33mSEC To3



19. DISPLAY CONTROL BOARD

19-1. Display circuit

Video . RGE
RAM conor | RAMDAG AL“’QO cRT
256KB (82C456A) (HD153119)
18y
Clock TFTC-L 12
vt (Lzo813 olor LGD

Fig. 19-1 Display circuit block diagram

The display sysiem is configured as shown above.

With using the TFT color LCD and the newly designed TETC-L (TFT
panel controller), the PC-6881 can represent 256 out of 256K colors
which is fully compatible with the VGA spec.

19-2. VGA controller (82C456A)

19-2-1. GENERAL
The 82C456A is an IBM compatible VGA controller.
For the video RAM, eight 256K bit DRAMSs are used.

* CPU interface (lo 82C456A)

K ] l ADREN
- —N N [P
SA0~7 s JjAoe-7
- 8204564
N
SAB~ "
AB~15 ) [} > ADB~15
Th— || —T—o<}—
owf— | ROT
500~7 (l_'—_'_l) [%] 1]
N
Th—1
DIR '‘RODHAT
50815 : N [‘Ej] p—
Ny
TOCS16 - TOCSTE
IOCHRDY » [OCHRDY
IRQ9 - IRCY
RESET »| RESET
MEMW WEMW
WEHR | FEFRF
REFRESH | HEFRESH
SEME | SEME
_ A8 — w16
SAY ! A17 T
SA18 AlB
AEN — ADDHI {A13}
WENGS 16 4——| oW
S ————— OR
SATS —————M - WMEMTE
VEACE ——p] 09I AEN
Clreult -
SMOUTS —————=
W ————
TOR —————»

Fig. 19-2 Display control signal

e
PC6881

SAQ - 15 and SD0O - 15 are multiplexed and added to the 82C456A
as ADO ~ 15.

HDLO signal controls the direction of the HCT245 data transceivers
on the lower order byte (Bit 0 - 7) of the data bus.

1t becomes active when data is read from the 82C456A.

Similarly, RDHI signal controls the direction of the HCT245 on the
higher order byle (Bit 8 - 15).

These two signals are 3-stated during RESET.

ADREN signal controls the external multiplexing of the address/data
bus. ADREN low selects the address and HIGH selects the data.
When any one of MEMR, MEMW, TOR, or IOW is low, ADREN be-
comes high.
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19-2-2; 82C456A PINOUTTOP VIEW

E mg) P 1
s )
| P A 5 «
! g LOOR v 5] ol :
TS0 Fogeregzop .. - @g .
38389355 SESEEEEEES2y59395358
St we Bl "B ol < e B AN OV DTN N— OO O ¢
CLKD I ; 71 | = lowry
SENSE I ~70 |3 10cs1s/
TRAP/ I { 112 (CRT/LCD) .69 [ EICa MEN167
IRQCICY | 113 68 [ {EIE0 ROMGS/
RESET I [ 114 67 | I3 RDY
M2D0 I | 115 66 | {F =1 BHE/
M3aDo =3 | 116 . 65| .3 AEN
GND I | 117 64 | BT MEMAY-
M2D1 I [ 118 - 83 [ meEMwy ¢
M3D1 = | 119 62 [ BT IGRDY.
M2D2 I { 120 e 61|13 ADREN
M3D2 = | 121 - 60 | {03 RDLOY
M2D3 =1 | 122 5¢ | EI=1 ROHY
M3D3 T | 123 T 58| T3 'ADO
M2D4 £ | 124 57 |3 AR+
map4 = | 125 82C456A 56 | ) AD7?
veee= | 126 .55{ EIT1 GND
GND = | 127 FLAT-PANEL 54| Emm vee
M2Ds = | 128 53|31 AD2
M3Ds I | 129 VGA 52 | 212 AD3
M2D6 = | 130 51| a3 AD4
MaDs 1 | 131 50| {1T3 ADS
M2D7 =TI | 132 49| 3 ADB
M3D7 11 | 133 48| T3 AD8
CASO/ICII] { 134 47 | EXIET1 ADS
cAsi/ | 135 46| E=3 ADO
cAS2/ I | 136 45 | px=3 AD11
CAS3/1 | 137 44| £ AD12
GND I | 138 43|23 AD13
WE/E—T1] | 139 . 42| I AD14
ERMEN/C=T1Y | 140 Note : Pin names in parenthess (...} indicate alternate function 41 I AD15
BAOLIE { 141 40| A1
MoDo = | 142 39 | =t A7
AAOCTTY | 143 38 | EI=3 A18
Mipo = | 144 O 37 | (I ADDHE
\mewmuhmm‘?:ﬁﬂif.‘ftfﬂﬁaﬁﬁﬁﬁgkﬁﬁg5%8%%%
[ Rl i o ) QNmmmmv-d-onavv e R e R T R I i ol e Rl s R
SR R LR B EL R L R EREEE
z z
=

Fig. 19-3 82C456A PINQUT TOP VIEW



PC-6881
Flatpack Pin # Name Type Active Description

84 FPVO In Both No use. These pins are clamped low.

85 FPV1 In Both

86 FPV2 In Both

87 FPV3 In Both

88 FPV4 [n Both

89 FPV5 In Both

75 uo Ouf Both No use. These pins are not connected.

76 U1 Out Both

77 Uz Out Both

78 u3 Out Both

79 LD Qut Both No use. These ping are not connected.

80 L1 Out Both

81 Lz Cut Both

82 L3 Out Both

1 VGG POWER

18 VCC

54 vce

73 VGG

90 VCC

126 VCGC

9 GND GROUND

19 GND

35 GND

55 GND

74 GND

91 GND

102 GND

117 GND

127 GND

138 GND

93 PO Out Both VIDEO PIXEL DATA 7-0. Eight outpuls to drive color or monochrome CRTs.

894 P1 Out Baoth These pins are connected fo the inputs to the external color palettes.

as P2 Out Both (82C460 and Inmos ISMG176 compatibles.) Color values for digital CRT

96 P3 Qut Both interface are assigned as follows:

97 P4 Qut Both PO B Blue

99 P5 Cut Both P1 G Green

100 P& Out Both P2 R Red

101 P7 Out Both pP3  BS/V Secondary Blue/Monochrome

P4  GS/l Secondary Green/Intensity
PS5 RS Secondary Red

P8 User Defined

P7 User Defined

83 SHFCLK Qut Both SHIFT CLOCK. Oulput pixel clock to which panel output data is
synchronized.

a8 PCLK Cut Both PIXEL CLOCK. Output pixel clock fo which CRT Video output data and Flat
Panel Video input data is synchronized. This pin is 3-stated during RESET.

o2 WGTCLK Out High WEIGHT CONTROL CLOCK. On this board, this signal is used to controi
external logics.

17 ACDCLK Out Both LCD CLOCK. 50% duly cycle square-wave signal. Phase of this signal
inverts every flame.

140 ERMEN/ Out Low EARLY MEMORY INDICATOR. This output indicates whether display
memory is being accessed by the CPU or by the 82C456 to refresh the
display. High indicates display access and low indicates CPU access. This
pin is not used on this board.

20 RAS/ Out  Low ROW ADDRESS STROBE. Row address strobe for all DRAM memory
banks.” =~ 7 7 o o e s

134 CAS0/ Out Low COLUMN ADDRESS STROBE 0. Active low column address strobe for
Memory Plane 0.

135 CAS1/ Oout Low COLUMN ADDRESS STROBE 1. Active low column address strobe for
Memory Plane 1.

136 CAS2/ Out Low GOLUMN ADDRESS STROBE 2. Active low column address strobe for
Memory Plane 2.

137 CAS3/ Cut Low COLUMN ADDRESS STROBE 3. Active low column address strobe for

Memory Plane 3.

§-37
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19-2-3. PIN DESCRIPTIONS. . -
Flatpack Pin # Name Type: | ° Active : Description
37 ADDHI In High ADDRESS Hi. This high order memory address enable input is generated

external to the 820456 by decoding syslem addresses A19-A23. As an

address, it must be valid when ADREN/ is low, If Is latched internally and

specifles that the current memory address is valid for the 82C456. This input
pin is ignored during /0 cycles. )

81 ADREN/ Qut . Low ADDRESS ENABLE. The ADREN/ output controls external muitiplexing of
the system addréss/data bus. ADREN/ low selects address and ADREN/
high selects data. When MEMR/, MEMW/, IORD/, and IOWR/ are all high.

| ADREN/ is high when any one of MEMR/, MEMW/, [ORD/ or IOWR/ is low.

60 RDLO/ Qut Low READ LOW. This ouiput controls the direction of the extornal data
transceivers on the low order byte (Bits 0-7) of the address/data bus. 1t is low

when dafa is read from the 82C456. DATEN/ can be used fo enable the

external iransceiver. This pin is 3-stated during RESET.

59 RDHV Out Low READ HIGH. This oufput operates identically to the RDLO/ oulput except
that it controls the direction for the high order byte (Bits 8-15) of the
address/data bus. RDHV/ is low when data is read from the 82C456 and high
when data is written to the 82C456. This pin is 3-stated during RESET,

65 AEN In Low ADDRESS ENABLE. When this input and the ADREN/ input is low, it
o indicates a valid I/O address. The AEN signal is latched interrially.

63 MEMW/ In Low MEMORY WRITE. This input must be low for CPU writes to display memory.

64 MEMR/ In Low MEMORY READ. This input must be low fo permit the CPU 1o read display
memory.

71 IOWR/ In Low IO WRITE. This input must be low to permit the CPU to write to an 82C456
/O register.

62 IORD/ In Low I/O READ. This input must be tew to permit the CPU to read an /0 register.

72 RFSH/ In Low REFRESH. RFSH/ high indicates a valid memory cYc;le.

70 10C318/ Out Low IYO SELECT 16. This active low signal indicates a valid 16 bit /O cycle.

' IOCE18/ is drivert when the VGA is accessed and 3-stated when the VGA is

inactive.

67 RDY Out ' Low VGA READY. When low, this oulput indicates that the current CPU

read/write cycle must be extended with wait staies. RDY is driven when the
VGA is accessed; it is 3-stated when the VGA is inactive.

69 MEN18/ Cut Low MEMORY ENABLE 186. This active low signal indicates 186-bit memory cycle
fransfers are enabled. This signal should be used by external logic to enable
decode of high order addresses and generation of MEMCS16/ for the PG-AT

bus.
68 ROMCS/ Out Low ROM CHIP Select. This active low signal indicates a valid memory read in
_ the range CGOO0h-C7FFFh. It is not used on this board.
113 IRQ Out High VGA INTERRUPT. An interrupt can be generated whenever the veriical sync
signal goes active.
114 RESET In _ High RESET. An active high input which resets the 82C4586.
36 PWRDN2 In High POWER DOWN 2. The Power Down input pin selects the Normal or Retire

_mades of operation.
0: Normal Operation
1: Retire Mode

108 CLK2 In Both | GLOCK 2-0. Video Clock inputs. One of these dot clock inputs is selected by
110 ' CLK1 In Both the Miscellaneous Output Register.
109 CLKO In Both 7
11 SENSE In | Both | SENSE. The state of this input pin can be read at input Status Register 0, Bit.
107 PALRD/ Qut Low PALETTE READ. This output is active low during VO reads from addresses

in the range 3C&h or 3C8-3C9h (I/Q reads fram 3C7h are handled directly by
the 82C456). This output is normally connetted to the Read input of an
exterrial Palette/DAC (Inmos IMSG178 or equivalent).

106 PALWR/ Qut Low: -PALETTE WRITE. This output is active low during /O writes to addresses in
the range 3C6-3C%h and is normally connected to the Write input of an’
external Palette/DAC (Inmos IMSG176 or equivalent):

112 CRT/LCD Cut Low The Chips BIOS redefines this as a CRT/LGD output. If this pin is high, the
BIOS has pragrammed the part for CRT displays; if low, the BIOS has
programmed the part for LCD displays.




PC-6881
Flatpack Pin # Name Type Active Description

84 FPVO In Both No use. These pins are clamed tow.

85 FPV1 In Both

86 FPva In Both

87 FPV3 In Both

88 FPV4 In Both

89 FPV5 In Both

75 Uo Out Both No use. These pins are not connected.

76 U1 Out Both

77 uz2 Out Both

78 u3 Out Both

79 Lo Out Both No use. These pins are not connected.

80 L1 Out Both

a1 L2 Out Both

82 L3 Out Both

1 VCC POWER

18 VCC

54 VCC

73 VCC

90 VCC

128 VCC

9 GND GROUND

19 GND

35 GND

55 GND

74 GND

g1 GND

102 GND

117 GND

127 GND

138 GND

93 PO Qut Both VIDEO PIXEL DATA 7-0. Eight outputs to drive color or monochrome CRTs.

94 P1 Out Both These pins are connecled to the inputs to the external color palettes.

85 P2 Out- Both (82C460 and Inmos ISMG176 compatibles.} Color values for digital CRT

96 P3 Out Bath interface are assigned as follows:

97 P4 Out Bath PO B Blue

99 P5 Out Bath Pt G Green

100 P6 Out Both P2 R Red

101 P7 Out Both P3  BS/V Secondary Blue/Monochrome

P4 GS/l Secondary Green/Intensity
. P5 RS Secondary Red

P& User Defined

P7 User Defined

83 SHFCLK Qut Both SHIFT CLOCK. OQuiput pixel clock 1o which panel output data s
synchronized.

o8 PCLK Qut Both PIXEL CLOCK. Output pixel clock to which CRT Video output data and Flat
Panel Video input data is synchronized. This pin is 3-stated during RESET.

92 WGTCLK Out High WEIGHT CONTROL CLOCK. On this board, this signal is used to control
external logics.

17 ACDCLK Out Both LCD CLOCK. 50% duty cycle square-wave signal. Phase of this signal
inverts every flame.

140 ERMEN/ Out Low EARLY MEMORY INDICATOR. This output indicates whether display
memory is being accessed by the CPU or by the 82C456 to refresh the
display. High indicates display access and low indicates CPU access. This
pin is not used on this board.

~ .20 - RASL.... Out. Low. ROW ADDRESS STROBE. Row address strobe for all DRAM memory
banks.

134 CAS0/ Out Low COLUMN ADDRESS STROBE 0. Active low column address strobe for
Memory Plane 0.

135 CAS1/ Out Low COLUMN ADDRESS STROBE 1. Active low column address strobe for
Memory Plane 1.

136 CAS2/ Out Low COLUMN ADDRESS STROBE 2. Active low column address strobe for
Memory Plane 2.

137 CAS3/ Cut Low COLUMN ADDRESS STROBE 3. Active low column address strobe for

Memory Plane 3.




PC+6881
Flatpack Pin # Name i Type Active g Iescnptlon = S e
139 WE/ Qut - - Low, | WRITE,, ENABLE Actwe low wnte enablg s:gnal for all dlsplay memory
banks/planes. .1
104 HSYNG (LP) Out Either HORIZONTAL SYNC OUTPUT. F[SYNC is activa- hlgh |f the honzontal
polarity bit (in the MSR @ 3C2, DG) is low. It is active low if the horizontal -
polarity bit is hlgh In: flat panel mode this polarity is‘active high. o
105 VSYNC Qut Either VERTICAL SYNG QOUTPUT. VSYNC is-active high if the vertical palarity blt
(FLM} o © [ in'the MSR @ 8C2, D7) is low. It is active low if the vertical polarity bit is
high. In flat panel mode this polarity is active high.
103 BLAND/(DE}) Out Either BLANK or DISPLAY ENABLE. BLANK/ is a programmable output for
o blanking the dlsp]ay which is normally connécted to the RAMDAC. For CRTs,
it can b redefined as a Display Enable signal in systems where a RAMDAC -
is not required. For Flat Panels, the Display Enable signal is autplit on this
pin. : -
144 M1D0 Vo Both MEMORY 1 DATA. Display memory data bus for Plare 1 (Map 1).
5 M1D1 o Both '
10 M1D2 o Both
14 M1D3 YO Both
22 M1b4 f{e] Both
26 M1D5 f{e} Both | 7 o
30 M1Dé 11O Both
34 M1D7 Ie} Both
115 M2D0 o] Both MEMORY 2 DATA. Display memory data bus for Plane 2 (Map 2).
118 M201 o Both
120 MzD2 e, Both
122 Mz2D32 le; Both
124 Mz2D4 Vo Both
128 M2D5 I{e] Both
130 M2D8 110 Both
132 M2D7 1Q Both
116 M3DGo v - Bath MEMORY 3 DATA. Display memory data bus for Plane 3 (Map 3).
119 ‘M3D1’ o Bdth B
121 M3D2 io Both
123 M3D3 110 Both
125 M3D4 le] Both
129 M3D5 lie] Both
13 M3D6 He} Both
133 M3D7 Vo Both
143 AAD QOut Both ADDRESS PLANES 1, 0. Display memory address bus for DRAM planes 0
4 AA1 Qut Both and 1.
8 AA2 Out Both
13 AA3 Cut Bath
21 AA4 Cut Both
25 AAS Out Both
29 AAB Out Both
33 AAT7 Out Both o
141 BAQ Qut Bath ADDRESS PLANES 3, 2. Display memory address bus for DRAM Planes 2
2 BA1 Out Bath and 3.
] BA2 Out Both
kN BA3 - Out Both
15 .BA4 Out Both
23 BA5 Out Bath
27 BAG Out Both
81 BA7 | Out | Both




PC—6881
Flaipack Pin # Name Type Active Description’

58 ADO 1o Both SYSTEM ADDRESS and DATA BITS 0-15. These bits are used to address

57 AD1 l{®] Both display memory and the /O mapped 82C456 internal registers. They also

53 AD2 e Both iransfer data between the CPU bus and the 82C456 registers and display

52. .. | . . AD3 _ _ o Both memory. Addresses must be valid when output signal ADREN/ is low and

51 AD4 fle; Both data must be held while ADREN/ is high. Addresses are latched internally.

50 AD5 110 Both

49 ADB fle] Both

48 AD7 o Both

47 ADB [ Both

45 ADS I1G Both

45 AD10 e Both

44 AD11 o Both

44 AD12 1O Both

43 AD13 110 Both

42 AD14 lle} Both

41 AD15 o Both

40 Al6 In Both SYSTEM ADDRESS BITS 18-16. These bits transfer a high-order address

39 A7 In Both when ADREN/ is low. The address bits are latched internally and are ignored

38 Al8 In Both for /O cycles.

66 BHE/ In Low BYTE HIGH ENABLE BHE/ low indicates that the high order byle at the
current word address is being accessed. [f active, BHE/ must be valid when
ADREN/ is low. This data bit is latched internally on the falling edge of
IORDY.

142 MoD0o lle] Both MEMORY 0 DATA. Display memary data bus for Plane 0 {Map 0).

3 MoD1 o] Both

7 MoDz2 o Both

12 Mob3 Vo Both

16 MoD4 fie] Both

24 MODS5 e Both

28 Mob6& lie] Both

32 MoD7 lle] Both

19-3. HD153119 PINOUT TOP VIEW (RAMDAC)

18-3-1. PINOUT TOP VIEW

oo x £ o
7888508595 prlrrnsnn it
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TR CEBRECRERRYRBRRTYRT2Y

DGND 185 400 85EL
DVoe Cf 66 39DBSEL
Dors7 380 DVee .
e 7P comMp -
gggss 367 VREF
bog70 asiAGND
71 M4"R
D57 HD153119 pal AP
O o
oaND o 73 a2l G
pel 74 35 Ave:
p7El75 30558 )
RO5H 76 265 DGND
RO4 77 28p0si
RO3C]78 2700812
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Fig. 194 HD153119 PINOUT TOP VIEW ™~ — ~~ ="~




19-6. VIDEO Board Power Management 1.5

19-6-1. Features
The video board has.been assigned. 'SL’. power management bits
"SMOUT (5)", "SMOUT (1)* and "SMOUT {(0)". SMOUT (5) when
driven fo its active low state p]aces the 82C456A inte the power
saving refire” mode, |
Additionally, the LGD port ‘data and control Ilnes are driven to thelr

inactive.low states. Exactly how the 82C456A behaves in the “power

down" staté-is defermined by the.BIOS as it has several program-
mable option for this mode. SMOUT (0) and SMOUT (1) place LCD
panel into the power saving made by each thelr conbination,

19-6-2. Description L
. SMOUT(5)""‘"'; R TN - ST
CLKO ——=21—3[ Ci Ko
CLK1 ———— _cu«
CLK2 ——»! CLK2
PWRDN |« —~# PWRDN2
_82c40iA | |1l ] gacasea
" CLK25M
. »| CLK28M:
SMOUT(S ' o
: ®) —ml PWRDN
B P r .J: ' K
SMOUT(1) N LOFﬁ ,
LzdaHs . |

Fig. 18-9 General Powar Down Bioqls Diagram

Normal Operation . | Power Down Mode

o {SMOUT (5) = H) {SMOUT (5) = L)

| ciko 25175MHz:- ., . R
CLK1 28.322MHz R .
CLK2 1431840.0MHz | ~ 0795MHz e

v L e

: Clock Power Down

When in powerdown mode, the power consumptlon of hoth the
82C401A and the B2C456A are reduced The powar consumption of
82C4014A is reduced because it dlsables all three of its Interrial
VCO's. The 8204D1A“does keep the reference frequency -funning;
dividing it by an |ntegral valie to generate ar output fraqency which
will guarantee DRAM fefresh- by the 82C486A. The resulting frequen:
cy fed to the 82G4564 is miich lower than the aclive |nput hence thig
feature reduces power consumption in the 82C456A ds well. :
Furtherrora: if powerdown mode both LCD and CFiT are off by
=L298J13: CE . . .

. SMOUT‘ (0), SMOUT (1}

_SMOUT (0) and SMOUT (1), sngnal are used in order fo control power.

'supply for the LCD panel and back-llght system w1th the follow:ng
logic. conblnattonS' i

(cSthgolgff;i)n) (csi\ll\qgtl)gtt(;)n); + Backlight | LCD Drive

o T e [ off -
0 1 . Oif . Off
i 0 - | Medium Intensity On
A e o High Intensity On

SMOUT (0); SMOUT (1) SELEGTION

e POB8BI et e e




CHAPTER 6. KEYBOARD
ote: This keyboard must be replaced |
ing. Therefore only the outline is descr ibed below:

1. Full keyboard

@ 2= )= -I@-mﬁ-ﬁ(‘ﬂ I EEEIED)

OO E E R e JE =)
JUUUHUUV naan JUL
E JUHD[( T G e
G e Ll J
) ( =L ([ P

|___| N 7 —

\\ Ny gﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ@}
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12Kyb ard layout and matrix
()US [79k y] DUNT-2679ACZZ
ut for
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X7
S 1 U O S
_._.<_— -
Ho Gr # «—
_ T (
PgUp | «— ~ s ]
] ( )
8 [ }
T i
] g
{ z 3
—_— $ i
@ 4 A
| >
W 4 !
l o INU | serlk |NumLk | Break | PriSc | SysRq
PgDn 11 F7 it
25KQ




—BC-688]

(3) UK Version [80 key] DUNT-26380ACZZ
* Layouifor UK version

ysqu PrtSc Break umkk|:
F11 F12 Pause -

()

X0 X1 X2 X3 X4 X& X6 X7 X8 X9 X10 X1 X2 X13 X14

N s O Y A

-— R- ~ +
Yo Home | AMGr | Cirl # Enter =
¥1— R S— B (
SPACE | Shift PgUp ] 9 F8
@ X ) 016 A
Ya— : 8 0 5 6 L F6
{ :
Y3 —| [ | : M Alt B c
v4 ? < > & £
J P o] 7 K X v J Y R 3 F3 F4
Y5 $ ) ,
] “_
N 4 F D T Q E 4 T -4 1 F3
Y6 Caps || Pal L-
H G S w A z Lock |\ F2 Ctrl Esc
v = SerlK [NumLK | Break | PriSc | SysRq : L- SetUp -
7 Pgbn | End Del Ins Pause | F12 F11 Fto F9 | F7 Shift | F1 |7 | P
12.5KQ
X15



PC—6881
1-3. 100/102 Key Emulation
(1) U.S. English {101 Key Emulation) Num Lock Off
112 122 | 123 75 | 76
110 157 113 | 114 | 115 | 116 ] 117 | 118 | 119 ] 120 { 121 oA 154 126 50 1725
8 9 10 11
1 2 3 4 5 6 7 12 13 15
91 o6 | 101 | 105
23 24 25 26
16 17 18 18 20 21 22 27 28 29
92 97 102 | 106
37 38 39 40 43
30 31 32 33 34 35 36 41
93 g8 103 100 108
52 54 55
44 46 47 48 49 50 51 53 57
99 104 | 95
58 60 61 62 B4 83
85
79 | 84 89
128
80 86 81
(2) U.S. English (101 Key Emulation} Num Lock On
112 122 1123 75 | 78
1
110 157 113 | 114 | 115 | 116 | 117 [ 118 | 119 | 120 21 154A| 124 126 5o 1125
o1 96 101 105
1 2 3 4 5 8 7 12 13 15
8 9 10 11
92 97 | 102 | 1086
16 17 18 19 20 21 22 27 28 29
23 24 25 26
93 98 103 [ 100 108
30 31 32 33 34 35 36 41
37 38 39 40 43
99 104 95
44 46 47 48 49 50 51 53 57
52 54 55
58 60 61 62 64 83
85
79 | 84 | 89
128
80 | 86 | 81
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(3) U.S. English (101 Key Emulation) 10 Key Connected

- 112 e , \ - - 122 | 123 75 | 76
119 57 1‘1:13 114 1.15,7 11@ 1171118 [ 119 | 120 | 121 ToaA[ 157 126 CRET
1 2 3 4 5 6 7 8 9 10 11 {12 | 13 15
18 17 18 19 | 20 21 22 | 23 [ 24 | 25 | 26 | 27 | 28 | 29
30 - 31 32 33 | 34 35 | 36 37 | 38 39 40 | 41 43
44 45 47 | 48 | 40 50 | 51 52 | 53 | 54 | 55 57
58 80 61 62 | 64 83
; 85
198 79 | 84 | 89
80 | 86 | 81
(4) Others (102 Key Emulation) Num Lock Off
112 122 1123 75 | 76
| :
110 To7| 113 | 114 | 115 | 116 [ 117 [ 118 | 119 | 120 | 121 T2aa Tpq| 128 TR
8 9 10 | 11
1 2 3 4 5 6 7 - 12 13 15
91 g6 | 101 | 105
23 | 24 | o5 | 25
16 17 18 19 | 20 | 21 22 27 | 28
92 | 97 | 102 | 108 a3
37 | 38 4
30 31 32 | 33 | 34 | 35 | 238 89 0 41
93 | 98 | 103 { 100 108
52 '
44 45 | 46 | 47 | 48 | 49 | 50 | 59 53 54 | 55 57 42
99 104 | 95
58 60 81 62 | o4 83
85
7 84 | 89
128 o
8 | 86 | 81
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(5) Others (102 Key Emulation) Num Lock On
112 122 | 123 75 76
110 157 113 | 114 | 115 | 116 | 117 | 118 | 118 | 120 121 154Al 124 126 50 | 125
: 91 96 101 | 105
1 2 3 4 5 6 7 12 13 15
8 9 10 11
6 1 18 19 20 21 22 % d 102 | 106 27 28
! 7 23 24 25 26 43
3 Y| 32 33 34 35 36 9 98 103 100 41
0 37 38 39 40 108
45 46 47 48 49 50 51 99 53 104 | 9 57 42
44 52 54 55
58 60 61 62 64 83
85
128 79 84 89
80 | 86 | &1
(6) Others (102 Key Emulation) 10 Key Connected
112 ) 122 | 123 75 76
110 57 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120|121 15aA] 124 126
1 2 3 4 5 <] 7 8 9 10 1 12 13 15
16 17 18 19 20 21 22 23 24 25 26 27 28
43
30 3 a2 33 34 35 36 37 a8 39 40 41
44 45 46 47 48 49 50 51 52 53 54 55 57 42
58 60 61 62 64 83
85
128 79 84 89
80 | 86 | &1
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2.10 Keypad [CE-671NK: Option]

2-1. Matrix
oN [y
" [ 175 Mum [/ K |-
s 2o K A DA R .
TE 7.8 le [% .. 1 0 0oal
10 | 04— L : . o C o ;o
Homa( 4| |Pgup { . }:Ccnnfectoril_’in No. .3
9 C 17‘ :_.\ 5 _6"‘ “ i ! T o .
TR ] e .
80— End | |PgDn)Enter] ; _E@)@@@@ l ;
7 C T9 ~Ja B PESEIEN o : ‘.-‘..u @@ /
Ing Dal T EE—— ;
2 | ol 74 | : o . .
ST B
3|2 — |
alof2
5| o T
F.G T
1
Kt

2-2. External view

The keyboard has number keys, arithmetic symbol keys, and cursar
shift keys for convenience of inputting table calculation and adding up
of data.

2-3. Numeric Key Code

80 | 95 | 100 | 105

o1 | 98 [ 101
106
92 a7 102
93 | 98 {103 |
| 108
99 104

3. System Scan Code Table™! -, =vi: i o

~ KEY No. Make-Code Break-Code
T 29 1 A9
- BN E R -7
] 03 T a3
4 04 . 84
5 05 ; a5
6 06 © 88
7 07 - a7
) .08 88
9 09 5 89
HO OA "I gA
A1 " 08 © 8B
12 0c 8c
13 oD 8D
i5 0E" 8E
16 COF 8F
17 10 G0
18 b a1
19 12 g2
20 13 93
21 14 94
22 15 o5
23 186 96
24 17 97
25 18 28
26 19 99
27 1A 9A
28 1B 9B
29 {101 key) 28 AB
30 3A BA
31 1E 9E
32 1F aF
33 20 A0
34 21 Al
35 22 A2
36 23 A3
37 24 A4
38 25 A5
30 26 AS
40 27 A7
41 28 A8
42 (102 key) 28 AB
43 1C eC
44 2A 8A
45 (102 kay) 56 Ds
48 2C AC
47 2D AD
48 2E AE
49 2F AF
50 20 BO




KEY No. Make-Code Break-Code

51 31 B1

52 32 B2

53 33 B3

54 34 B4

55 35 B5

57 36 Bs

58 1D D

60 38 B8

61 3% B2

62 E0 38 EQ BB

B4 E0 1D E0 9D
75 (Case 1} E0 52 E0 D2
75 (Case 2) E0 AA ED B2 EOD2EQ2A
75 (Case 3) ED 2A EG 52 EQ D2 E0 AA
76 (Case 1) EQ 53 ED D3
76 (Case 2} EQAAEDS3 EQ D3 E02A
76 (Case 3) E0 2A E0 53 EO D3 E0 AA
79 (Case 1) E0 4B EQ CB
79 {Case 2} EQ AAE0 4B E0CB E0Q 2A
79 (Case 3) E0 2A EQ 4B EQ0CB EO AA
80 (Case 1) E0 47 EQC7
80 (Case 2) ED AA EO0 47 E0 C7 EO2A
80 (Case 3) E0 2A EC 47 EQ C7 ED AA
81 (Case 1) EO0 4F EC CF
81 (Case 2) ED AA EO0 4F E0 CFED2A
81 (Case 3) EQ 2A ED 4F £0 CF E0 AA
83 {Case 1) EQ 48 E0C8
83 (Case 2) E0 AAED 48 E0 C8 E0 2A
83 (Case 3) E02AEQ48 E0 C8 ED AA
84 (Case 1) E0 50 E0 DO
84 {Case 2) E0 AAEQ 50 E0 DO ED 2A
84 (Case 3) ED 2A EO 50 EC DO EO AA
a5 (Case 1) ED 49 EQCO
85 (Case 2) E0 AA EC 48 £0 GO ED 2A
85 (Case 3) ED 2A EO 49 ED CO EQ AA
86 (Case 1) ED 51 EC Di
86 (Case 2) E0 AA E0 51 E0 D1 E02A
86 (Case 3} E0 2A EO 51 E0 D1 E0 AA
89 (Case 1) ED 4D E0 CD
89 (Gase 2) E0 AA E0 4D EG CD EO 2A
89 (Case 3) EC 2A E0 4D E0 CD EO AA

o] 45 5

91 47 c7

92 4B CB

93 4F CF
95 {Case 4) EQ 35 EQBS
g5 (Case 5} E0 AAED 35 EO B5 EO 2A

96 48 c8

o7 4G cC

98 50 [a]4]

100 37 B7

101 48 ce

102 4D CD

103 51 D1

104 53 D3

105 4A CA

106 4E CE

108 EQ1C E08C

110 01 81

112 3B BB

113 3ac BC

114 ab BD

115 3E BE

116 3F BF

PC—6881
KEY No. Make-Code Break-Code
117 40 Co
118 41 C1
118 42 ce2
120 43 C3
121 44 C4
122 57 D7
123 58 p8
124 (Case 4} EO0 2A E0 37 E0 B7 EO AA
124 (Case 6) E0 37 EQ B7
124A 54 D4
125 48 ce
126 %1 (Case 4) E11D45E19DC5 -
126 %1 (Case 7) E0 46 E0 C6 -
127 1D 38 1F aD B8 9F
128 - —

Case 1: Base Case, or Shift + Num Lock ON
Case 2: Shift + Num Lock Off
I the left shift key is held down, the AA/A is sent.
If the right shift key is held down, the B6/36 is sent.
If both shift keys are held down, both sets of codes are sent.
Case 3: Num Lock ON + Base Case
Case 4: Base Case
Case 5: Shift Case (Same as Case 2)
Case 6: Cirl Case + Shift Case
Case 7: Cirl Case

%1: This key is not typematic. All associated scan codes oceur on
the make of the key.
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CHAPTER 7. 2.5 inch HDD (30MB)

1. Feature

The WDA280 is a high performance 2.5 inch low-profile (17mm} 80
megabyte (formatted) disk drive with 16.5 ms average séek time {typ)
which is designed to operate oh an IBM PGC/XT & PC/AT or
equivaient computer, The drive fealures a low 5V power requirement
and high shock resistance, enabling battery operation in portable
environments.
Key Features include:

* 25" Form factor

* Sirigle 5 Volt supply

* Low power requirements

* Unit weight 180g

* High performance rotary voice coil ac':tua’_(qr':wilh_embedded

servo systemi.. B

.. Singile‘ connect&r}é; bd\;\}ef & inier.facé -
* One of saven run length limited code.
* High shock resistance.
Key Features continued
* Sealed HDA with internal air filtration system
* Automatic actuator laich against inner stop upon power down,

* Microprocessor-controlied diagnostic routines that are automat-
ically executed at start-up.

* Block size 512 bytes.

* PGC/AT interface

* 1:1 Interleave

* 8K Buffer with Look-Ahead Read Capability

* Master/Slave option,

* Used to ATA interface (Rev 2.2 Aug 15 1990)

2. Specification Summary

2-1. Capacity
| Formatted Mbytes

! 80 Mbytes I

2-2. Physical Configuration

Actuator Type Rotary Voice-Coil
Number of Disks 2
Data Surfaces 4
Data Heads (Logical) 10
Servo Embedded
Tracks per Surface {Logical) 965
Formatted Track Capacity {Bytes) (Logical) 8704
Bytes per Block 512
Blocks per Drive 164,050
Sectors per Track:

Logical 17

2-3. Performance

Track to Track: 5.0 ms

Seek Times
: Average: 16.5 ms {typ)

Average Latency -8.33 ms
Rotation Speed (+0.1%) 3600 RPM
Controller Overhead (typ) 1.0ms
Data Transfer Rate

(To/From Media) 1.167 MByte/second

Typical: 6 seconds
Maximum: 18 seconds
Maximum; 5 seconds

(0 RPM — Ready)

Stop time (Power Down)

Start/Stop Cycles 52,000 min,
Interleave 11
Buﬁe.r Size 8K

3. Functional Descr‘ip’tiqn

‘The WDA240/280 contains all necessary mechanical and electronic
parts fo interpret control signals, position the recording heads over
the desired frack, read and write data, and provide a contaminant free
environment for the heads and disks.

3-1. Read/Write and Control Electronics

One integrated circuit is mounted within the sealed enclosure in close
proximity to the readiwrite heads. lis function is head selection, read
preamplification, and write data circuiiry.

The single microprocessor conitrolled circuit card provides the remain-
ing electronic functions which include:

* Read/Write Circuitry

* Rotary Actuator Control
* Interface Control

* Spin Speed Control

* Dynamic Bracking

* Power Management

At power down or the start of STANDBY MODE the heads are auto-
matically retracted to the inner diameter of the disk and are latched
and parked on a landing zone that is inside the data fracks.

3-2. Drive Mechanism

A brushless DC direct drive motor rotates the spindle at 3600 RPM.
The motor/spindle assembly is balanced to provide minimal mechani-
cal runout 1o the disks and to reduce vibration of the HDA. A dynamic
brake Is used to provide a fast stop fo the spindle motor when power
is removed, or upon initiation of STANDBY MODE.

3-3. Air Filtration System

The head-disk assembly is a sealed enclosure with filter which main-
tains a clean environment for the heads and disks.

3-4. Head Positioning Mechanism

The two read/write heads are supported by a mechanism coupled to
the voice coil actuator.

3-5. Read/Write Heads and Disks

Data is recorded on one 65mm diameter disk through two miniature
thin film heads.



3-6. PC AT Interface

The WDAZ280 are designed to operate in AT interface single drive
mode. An LED drive signal is pravided via the interface.

3-7. Master/Slave

The WDA280 is designed to operale either as a master (C drive} or &
slave (D drive) depending ¢n the state of Jumper JP1. The drive will
be configurated as a master or single drive when its shipped. On
power up, the state of jumper JP1 is sampled and the appropriate
role (master/slave) is selected. When jumper JP1 is closed, the drive
will assume the rale of master. When jumper JP1 is open, the drive
will act on the slave. In single drive configurations, jumper JP1 must
be closed. For location of jumper JP1, see outline drawing {Fig. 7-1).

Connector side view

OO0 ------ OCcCCoO000000 o0
O Ceeeeen 00 0O00OC0O0O000 00

pin F e B 18 ceeiaes 3 1 T J
PP

A4 ceeiiineeins (20) rreeoeeee 42 11

Note 1: Pin 20 position Is ieft blank for secure connector insertion.

Note 2: TP1 is used for manufacturer's test purpose. These pins

shall be left unconnected.

Note 3: JP1 is used to characterize a drive to DRIVE-0 or DRIVE-1.

A Jumper plug in the JP1 position forces DRIVE-0 mode.
Fig 7-1. 44 pin AT Connector

4. Interface Connector

The WDA240/28¢ has a 44 pin right angle interface/power connecior
mounted on the PCB. The recommended mating connector is DuPont
Part Number: 69764-044 or equivalent. The maximum cable length is

18 inches. For location of the interface connector, see Fig. 7-2.

IP>c
!
UL

1R

2 + 008
VIEW B lec o
| -
g | l £
: | \ 3
i : 2
0_5:0,05
2 201
402 Cc-C

Fig 7-2. AT I/F Connector Pin

I
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5. Mechanical Characteristics

5.1. Mechanical Dimensions (not including

mounting hardware)

DIMENSIONS WDA-280
Height {mm) 17.0 +0.35
-0.30
Width (mm) 70.0 £0.25
Depth (mm} 100.0 40.25
Weight () 180 Max.

Table 7-1. mechanical Dimensions

See IBM Drawings, P/N 95F7161 for WDA-280 for the exact dimen-
sions and tolerances and other requirements.

5-2. Mounting Crientation

The disk drive shall operate within specified error rates in all axis with
no limitation. The test was done within +5 degrees from these posi-
fions.

Performance and error rale must stay within specification limits if the
disk drive is operated in the other permissible crientations from which
it was formatted. Thus a disk drive formatted in a horizontal orienta-
tion must be able to run vertically and vice versa.

o CONNECTOR
g %
W e !
R|a
=&
3 .
—{4x)M3
3g.j 02 34.93 04
(1,59 {1.387)
. —_—
]
o3
- i
oogcoCo
I—|_|_I copoa00 g\
VIEW B VIEW A
11.83403

Fig 7-3. WD-280 Cutline
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6. Electrical interface specification -~

6-1. Signal Definition:i; = = w702

The pin assignments of interface signals are iistéd as follows:

SIGNAL

| PIN | SIGNAL’ 70 Type - [-PIN:] - ) Type
F 01 | ~HRESET [ TIL.:| 02 | GND .
03 | HDo? WO | 3-state [ 04 | HDOS VO | 3-stats |’
. 05 | HDO6 VO | 3-state| 06 | HDO9 VO | 3-state |
[ 07 | HDos. /o | a-state’| 08 | HDi0 - /O | 3-state
| 09 | HDo4 VO | 3state.[ 10 | HOM1 VO | 3-state
11-| HDO3 - VO - | 3state-|-12 | ‘HP12 | yO | 3-state
13 | HDO2 Q- | distate |14 HD13 VO | 3-state
15 cHDOL S | GNO. | Sstate ] 16 | - HD14 1o | 3-state
17 | HDoo -1 | 3staté |18 HDI5 - IO | 3-state
19 GND (20) | Key
21 | (Resv) o, f2200 - GNB
;28 |-HOW 1 | TTL | 24 | GND
25 [aHioR. L L1 [T [ 26 (Yanp
27 | I10RDY O | 6C |28 | (Resy
29 | (Resv) e b o) 39 | GND : o
31 |UHRGTT 0 | datate a2 | SHiocsts 0 | 3-state
.33 [ Haot T TTL | 34 | -PDIAG 1o oc
35 | HAQO' Lo T 'ss | HAGE T TTL
37 | -HCS0 I TTL | 38 | -HCs1 I TTL.
39 | -DASP o | oc | 40 | GND
41 | +5V LOGIC PWR 42 | +5VMOTOR | PWR
43 | GND T} OC | 44 | xmaT [ L

Note:

*Q" designates an gutput from the Drive.

"I" designates an input to the Drive.

"If0" designiites an input/output commeon.

"PWR" designates & power supply t& the Drive,

"OC" designatées Cpen-Caollecior output.

*(Resv)" designates reserved pins and all of these have fo be left unconnected,

Table 7-2. Table of signais

The pin discription are fistad as follows:

Signal Name Description

HDOO-HD15 16-bit bi-directional data bus between the host and the HDD. The lower 8 lines, HDOO-07, are used for Register and ECC
access. All 16 lines, HD00-15, are used for data transfer. These are Three-State lines with 24 mA drive capability.

HAOO-HAQ2 Address used to select the individual register in the HDD. I -

-HCSs0 Chip select signal generated from the Host address bus. When active, one of the Command Block Registers (Data, Error
{Features when written}, Sector Count, Sector Number, Cylinder Low, Cylinder High, Drive/Head and Status {Command when
wiitien} register) can be selected. (See Table 7-5) :

-HCS1 Chig select signal generated from the Host address bus. When active, one of the Control Block Registers (Alternate Status
{Devices Control when written} and Drive Address register} can be selected. (See Table 7-5)

-HRESET This line is used to reset the HDD. It shall be kept Low lagic state during power up and kept High thereafter,

-HIOW Its rising edge holds data from the host data bus to a register or data register of the HDD. ‘ _

-HIOR When low, this signal enablas data from a register or data register of the drive onio data bus. The data on the bus shall be
latches on the rising edge of -HIOR. ,}

HIRQ Inferﬁ:pt is enabled only when the drive is selected, and the host activates the ~IEN bit in the Davice Control Reg. Otherwise,
this signal is in high impedance state regardiess of the state of the IRQ bit. The interrupt is set when the IRQ bit is set by the
drive GPU. IRQ is reset to zero by a host read of the status register or a write to the Comniand Reg. This signal is a 3-State line
with 10 mA drive capability. ’ ’ 1

IORDY Indication to host that the drive is ready to complete current 1O eycle. This line is driven low at the faling edge of -HIOR or
-HICW, when HDD needs some additianal WAIT cycle(s} to extend PIO cycle, This line can Lis connacted to host IORDY signal
in order to insert WAI[Tstate(s) in the host PIO aycle. This is an open-collector output with 10 mA drive Capability.

-HIOCS18 Indication to the host that 16-bit data register has been addressed and that the drive s prepared to send or receive a 16-bit data
word. This signal is a 3-State line with 24 mA drive capability. ‘

-DASP This is.a time-multipléxad signal which indicates that a drive is active, or that drive 1 is présent. This signal is driven by Open
Collector drivér and internally pulled-up to 5 Vol through 10Kohm resistor. h
During Power-Cn initfalization or after -RESET is nagated, -DASP shall be assertad by Drive 1 within 400 msec to indicate that
drive 1 is present. Drive 0 shall allow up to 450msec for drive 1 to assert -DASP, If drive 1 is not present, drive 0 may assert
-DASF- o' drive a LED inditator.

-DASP shall be negated following acceptance of the first valid command by drive 1 or after 31 seconds, whichever comes first,
Anytime after negation of -DASP, either drive may assert -DASP to indicate thet a drive is active.

7-3
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Signal Name Description
-PDIAG This signal shall be asserted by drive 1 to indicate to drive 0 that it has completed diagnostics. This line is pulled-up to 5 Volt
internally through a 10Kohm resistor.
Following a Power On Reset, software reset of -HRESET, drive 1 shall negate -PDIAG within 1 msec (to indicate to drive O that
it is busy}. Drive 1 shall then assert _FDIAG within 30 seconds to indicate that it is no longer busy, and is able to provide status.
After the assertion of -PDIAG, drive 1 may be unabie to accept commands until it has finished iis reset procedure and is ready
(DRDY = 1).
Following the receipt of a valid Execute Drive Diagnostics command, drive 1 shall negate -PDIAG within 1 msec 1o indicate to
drive D that it is busy and has not yet passed its drive diagnostics. If drive 1 is present then drive 0 shall wait for up to 5 seconds
from the receipt of a valid Execute Drive Diagnostics command for drive 1 o assert -PDIAG. Drive 1 should clear BSY before
asserting -PDIAG, as -PDIAG is use to indicaie that drive 1 has passed its diagnostics and is ready 1o post status.
If -DASP was not asserted by drive 1 during reset initialization, drive 0 shall post ils own status immediately after it completes
diagnostics, and clear the drive 1 Status register to 00h. Drive 0 may be unable to accept commands uril it has finished its
reset procedure and is ready (DRDY = 1).
KEY Pin 20 position was left blank. It is recommended 1o close this position of the cable connector in order to avoid reverse insertion
by mistake.
XT/AT This line is pulled-up 1o +5V through 4.7Kohm in HDD (high = AT mode).
5V Power There are two input pins fer +5V power supply, “15Y LOGIC" and "+5V MOTOR".
", 5V LOGIC" is connacted to the internal logic circuits and "+5Y MOTOR" i connected to the spindle motor and motor driver.
It is possible to turn on and off "+5Y LOGIC" by extemnal switch circuit to reducs power consumption as less as possible. At this
mode, the voltage drop out by means of molor spin up rush current can be relieved by connecting "+5V MOTOR" line into
sysfem power source directory.
if above power management is applied, all signal line that will be electrically active in the host system while the HDD is
disconnected from power line shall be isolated by Three-State line drivers. Internal leak through ESD protection circuit may pull
down LPUL (Least Positive Up Level) of logic signal below the spec.
Use both lines parallely, for regular HDD applications.
Table 7-3. Signal description
6-2. Interface Logic Signal Levels 6-4. PIO timings
The interface logic signal have the following electrical specifications: Timings of Plo cycle meets the CAM description for mode 1 PIO
Inputs: timing, except IORDY timing.
Input High Voltage
2.0 V min. -C8D. -G8, HA(0-2L/// M
Input Low Voliage fe-r1 5]
0.8 V max. wors /7711 | 7
Cutputs: T
Qutput High Voltage e
2.4V min. oR-iow L_ L
Output Low Voltage T T8 e —>
0.5 V max, HORDY
HDD reset timing — T T“
Read dala HDOO-15
-HRESET le—Ta | sl
TO Wrile dala HD00-15 e
READY  XXXKXXX B A —
le H Fig 7-5. P10 cycle timings
in Fig. 7-5, drive shall meet fimings below.
BUSY  XOOXXXXX
T parameTERDESCRIPTION | MIN | MAX T Note
Current: {nsec) | (nsec}
Driver Sink Current Ti |—-CS0,-CS1, HA00-02 low to — 50
24 mA min. —1016 low
Driver Source Current T2 | —IOR/W low to +ICRDY low — 35
=400 pA min. T3 | +IORDY pulse width 0 | 2500 *1
T8 | —IOR/MW pulse width 100 —
6-3. Reset timings Ti1 | ~IOR to =IOR or —IOW to —IOW 350 — *2
HDD reset timing. Note:
- 1. This value does nol meet CAM (1250nsec). But only in
PARAMETER DESCRIPTION Min | Typ | Max Read/Write multiple gommand execution, this violalion occurs.
{psec) | (sec) | (sec) 2. When the /O cycle is shorter than 300nsec, +/ORDY is negated
TO | ~HRESET low width 25 - - {up to 300nsec}.
T1 | ~-HRESET High to READY/Not BUSY - 6 18 And, in Fig. 7-5, typical host system shall meet timings as below.

Fig 7-4. System Reset timing Table 7-3 Drive Signal timing




- PARAMETER DESGRIPTION

MIN ,
| (nsec) |, (nsec)

MAX 1 Note |

T4 | —IOR low to HDOO=15 vaid

¢

'T5 °| -IOR"high'te HDOO15 high- |~ 5 —
© " | impedance: -~ ., i N
T6 | -HDOO-15 setupto ~IOWhigh * | . 40 || —
T7 | HD0O~15 hold from —[OW high 20 —
T8 | -GS0, ~CS1, HADO-02 setup fo/| 25 —
S —IORMW low RN
TI0 | -CS0, —CS1,. HA0O-02 haid | 10 *| —-
..... Jfrom—IORWhigh ~ - |

- Table 7-4. Host Bus fiming: .

6:5:Drive Addressand Mode. -
A jumper plug s available to determine drive mode.

DRIVE-0/DRIVE-1 Jumper (JP1) ‘Address of DRIVE-0 and 1 are
selectable. With a j_umper_ pl__ugged an JP'_I, the drive responds as

DRIVE-0.

6. Addressing of HDD Fegisters

The host addresses the drive thratigh a set of registars called the
Task File. These registers are imapped info'the host's /O space. Two
chip select lines {(-CS0 and -C81) and three address lines (ADDR
0-2) are used to selact one of these registers, while a -IOR or -IOW is

provided at the specified time.

The -CS0 is used to address Command Block registers. While the

-C81 is used to address Control Block regisiers.

The following table shows the IO address map.

Addr. | €S0 [ -CS1[ HA2 | HA1 | HAD | -IOR=0 (Read) | —IOW = 0, (Write)
N _Command Block: Registers
1FQ 0 i 0 0 0 | Data Reg. Data Reg.
1F1 o 1 0 0 1 Error Reg. Features Reg.
1F2 0 1 o 1 0 Sector count Reg. Seclor count Reg.
1F3 0 1 0 1 1 Sector number Reg. Sector number Reg.
1F4 0 1 1 0 0 Cylinder low Reg. Cylinder low Reg.
1F5 0 1 1 0 1 Cylinder high Reg. Cylinder high Reg.
1F6 Q 1 1 1 ] Driveshead Reg. Drive/head Reg.
1F7 0 1 1 1 1 Staius Reg. Command Reg.
Control Block Registers

3F6 1 ] 1 1 o] Alt. status Reg. Device control Reg
3F7 1 0 1 1 1 Drive address Reg. —_

Note: "Addr.” fieid is shown just as an example.

6-7 Cabling

Table 7-5 Task File

The maximum cable length from the host systam to the HDD and wire
pattemn length in the host system shall not exceed 18 inches,



CHAPTER 8. MICRO TRACK BALL

Note: This Micro Track Ball unit must be replaced in a whole unit
except for the ball. Therefore only the outline is described
below:

1. Outline

When the Micro Track Ball (MTB hereinafter} is shifted from right to
left by your fingers, the cursor on the display also moves from right to
left accordingly. The cursor moving speed is same &5 the ball shifting
speed to easily locate the cursor at your desired position. The use of
optical system sensor assures high life and high reliability in the
compact design, being suitable for lap-top or note PC or other
devices.

Features

* Long life/High reliability
« Low power consumption
+ Small and light weight

* 5V single power

+ [Easy installation

2. Structure

The MTB has a ball at the center and two shafts crossing vertical to
each other in connection with the ball. The encoder is directly con-
nected to these shafts. When the ball is rotated, the two shafts are
rotated and the rotations in X and Y directions are detected by the

encoder.

Fig. 8-1 MTB structure

T
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3. Composition

MTE composition is shown in Fig. 8-2.
(1) Composition

[1] Cover

[2] Ball ($11)

[3] MTB body

[4] Circuit board

With ASIC

MTB body

Circuit board
(Encoder, ASIC, Connectar)

Fig. 8-2 MTB composition

4. Mechanical description

4-1. External dimensions
Fig. &-3 shows external dimensions of the MTB.

43

18.2
132

Pin #1

9.8

6.8

48

21

9.2
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62
T

~
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@ 1 PiN FORF.G LINE

418
S5ar il "

3
X
9.5

{13.5)

{14.1}

Fig. 8-3 External dimensions



3. Electrical description

The MTB has built-in ASIC, which has all funetions {pre-amplifier;
waveform rectifying circuit, low current consumption control function;
automatic resolution switching, interface <serial/bus>) to.allow direct
connection with system. The bus/serial function and the ‘autornatic
resolution switching are set to serial 1, furbo medium:speed mods by
pattern cut when shipping. For detalils, refer io Fig. '8=d.1 G

The MTB circuit diagram, connectio

shapes are shown in the following. *

5-1. Circuit diagram

R T L A

n, pin assignment, and 'cabfe

sy +5V
P8 e
2 po-x
- PD.Y
g J2: When cutting
: —l - T . Rotates 90 degrees
} é . _
XA 3 XAin
X8 4 X8in
YA Bluns
’ YB 5 YAin
3 4 - YB in
PIX —
'J—1-': When cutting
Norfmal position
—o—+5v
51
€
5
——0 xo-jELLU- MODE1
3 4 | XOF:__J; Mope2
——o—0o——|MODE3
Iy AGND
® MODE selection table:
MODED MODE1 Operation mode
1 1 Bus
X2m 4] 1 Serial 1
1 0 Serial 2
MODE?Z MODE3 Operation mode
1 1 Turbo low speed
X 2 - 1 0 Turbo medium speed
0 1 Turbo high speed
0 1 Turbo stop

Fig. 8-4. Circuit diagram

348V
vop |18
c1 | + Le2
1ouF O.apF
T
21 1| vce
RES 2 |RTS/RES -
TXDIXA out fg 3 | T%D
XB out - 4 I N.C
YA out 13 - 5 | SWR
YB cut 6 SWL
Sm2 | 7 | GND
SWR in |20 8
NG
15 ....OSCaMHz
08C2 1@_
: ]
0SGH ‘—Ti”' ; j_}_
vsghl® L i
ASIC 24Pin T
{3JATDAOOZA)
1
X1: 1 =Cut
0 = Short

*2: Setting mode {detault) in this unit is shown with arrow =




5-2. MTB connection
(1) Serial

MTB

Ol
CABLE

CIRCUIT BOARD
SERIAL

SWR | MAIN CPU

SWL
(2) Parallel (Not used)
GIRCUIT BOARD
MTB
| BUS
O CABLE MAIN CPU
- SWR
- SWL
5-3. Pin assignment
Pin No Slgnal name
' Serial
1 +5
2 RTS
3 TD-
4 -
5 SWR
8 SWL
7 GND
8 -
5-4. Cable shape
9
- 1.0x7 i
1 2005 "] 1 2035
Ll i ) o : 4002
0.7 01 & 0.23 008
VAV A 7
A7 %
7 7 21% % »
7
/ A .
T T E T R TR Gontagt
R R RN
RIRNEEE L
T X o

]
PC-6881



CHAPTER 9. COLOR DISPLAY UNIT

1. COLOR TFT LCD UNIT (LQ9D010)

1-1. Operating theory

Liquid crystal display is usually called LCD in short which applies to
mean a mesomorphism substance whose state is betwean liquid and
solid like soap water. In 1963, Wiliams of RCA discovered that an
elecirical stimulation to liquid crystal causes it to change its optical
path. Five year later, a group headed by Heilmeier of RCA created
the display unit which utilized ihis property. This is the beginning of
the liquid crystal display.

Now, an explanation will be provided to discuss the theory of a dis-
play that uses the property of liquid crystal molecuies, taking the TN
type liquid crystal as an example.

(1) Liquid erystal with regular alignment twisted

* Liquid erystal is a substance whose phase is in-between lig-
uid and solid.
it is & translucent liquid which is slight viscose. Liquid crystal was
discovered by Austrian botanist whose name is Lienitzer,

* Property molecules regularly distributed
Almast any liquid crystal material is an organic compound that has
a monocular structure of a bar form.
in nature, molecules are aligned with regularity.

* Molecules resting along grooves on a plate
When liquid crystal molecules are placed on the plate that has
grooves in one direction, they align along the grooves,

Natural state

e

In the natural state, liquid
crystals rest modestly
- along the axial direction of
molacules  in regular
phase.

\

Liquid erystals placad on
the plate (orientation film)
that has fine grooves
arranged in one diraction,

Liquid erystal molacules
aligned along grooves.

Fig. 9-1

* When liquid crystal is sandwiched by two plates whose grooves
arg displaced 90 degrees, the liquid crystal molecules are twisted
90 degrees.

/

Fig. 9-2

Molecules "a" aligned to the top plate and "b* to the bottom plate, so
that liquid crystal molecules are twisted 90 degrees within a layer.
(TN type liquid crystal)

(2) Voltage applied to liquid crystal changes optical
course

* Light advances along the slits molecules rest
Light passing thr_ough twisted liquid crystal is also twisted.

Light is twisted 90 degrees
along twisted molecules.

Fig. 8-3

When light is applied to liquid crystal, it moves along slits
molecules are arranged. As shown in the above illustration, if
molacules are arranged 90 degrees twisted, light also advances
90 degrees twisted.

* Applying voltage changes molecule arrangements
When voltage is applied to the twisted liquid crystal, light is
released from twisting.




Alignment of molecules is disturbed by applying voltage from an
external source. When the voltage is applied, molecules change
their direction towards the vertical direction or along an electric
field. Light advances forward along the alignment of molecules.

(3) Theory of liquid crystal display

» Light obstructed using a combination of palarizing filters
When the combined two polarizing filters are placed between the
iwisted liquid crystal and voltage is applied, it becomes the liquid
crystal display.

Fig. 9-5

+ When iwo filters are set in the same polarizing direction as
shown in the above figure, light passes through.

« When two filiers are set In the direction light intersects as
shown in the figure right, light is blocked.

*» Theory of NT type liquid crystal display
A liquid crystal display can be made using polarizing filters and
twisted liquid crystal.

Polarizing filter

Twisted liquid crystal is placed
between iwo polarizing filters whose
polarizing directicns intersect to block
light, the light fram above is twisted 90
degress along the slits of the liquid
crystal so that light can pess through
the filler placed below.

When voltage is applied, liquld crystal
is released jrom iwisting and set
siraight. The light from above
advances down so that it cannot pass
through the bottem filler. (Light is
blocked)

Fig. 9-6

E—
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The illustration above shows an example of typical NT type liquid
crystal. For the TN type, liquid crystal whose molecules are 90
degrees twisted are placed between two polarizing filters. When the
voltage is not applied, the light passes through, but it appears black
as the light is shut off when the voliage is applied. In other words, the
voltage triggers the optical shutter.

1-2. Theory of color display

When a color filter is placed over a display phase, il becomes pos-
sible 1o display color. In the case of dot matrix device, three basic
colors {red, green, blue) are filtered with the filter of respective color
to form dots of red, green, or blue. Combination in this way allows to
represent a variety of colors.

Display types

Incoming light or other light source coming from a lamp is used as the

light source for the liquid crystal.
Depending on the relationship with the light source, the display type
can be determined in one of the following three types.

1. Transparent type (liquid crystal display)

2. Reflect type (lguid display electronic caleulator, liquid crystal
clock)

Project type (liquid crystal projector)
Types

3.
|
Liquid crystal cell

i
'
'
! 4N I
1
1
/

HE) ¥ . i

. .- Liguid crystal cell

=== Reflect plale
Transparent type Reflect type
e S Projectlens  Condenser lens
"” \:‘:\‘\ [ ‘—_::D-_—‘- )
’l * N
. NP
. » Ny AR L7
: ¢\ . ’/ o T RN
T -~ ‘ L4 ’ \'\. - -
.. ,’:’ . «_  Liquid crystal cell
- - 2
- L _________ 3}.

Project type

Fig. 9-7



1-3. Sfruchird of liquid erystaldisplay and- - .

‘howits constructed

.lrﬁ,-th‘is‘;éecﬁc}n,;lhé',iétrudﬁrefdf the lli'rqu'id,éryéféli ci,iép,[ai is diédUSssd

having a. single :matrix type
material and creation method.

Structure of liquid crystai

as.an example. Also. discussed -are

i

re ":_Vf@_élaéshédl:_é'tia\te

L an e e s ®'-Fblérizing filter ...~
oo @ Backiight - 1 @ Tedhslucent:

v [-electrode. - |

- () Color filter

Fig. 9-8
* Sandwich like structure

The structure of the color liquid crystal display consisis of slemenis
form a sandwich.

@ Polarizing filter
Used to contral incoming and outgoing light.

@ Glass subsirate
Used to prevent electricity at the electrode from leaking to other
area,

@ Transparent electrode
Thig is the electrode used to drive the liquid crystal display. A
highly transparent material is used to avoid display perfor-
mance.

@ Orientation film
This film is used to arrange thes liquid crystal molecules in one
direction.

® Liquid crystal
® Spacer

Used to provide an even space io two glass subsirates
employed ta hoid the liquid crystal material.

@ Color filters
Color filters of red, green, blue are used to selact colors.

Backlight
Light is projected from the back of the display to illuminate the
display screen. For some of monochrome liquid crystai dis-
Plays, the reflect plate is used in place of the backlight in order
to be visible under natural light,

*.. Mulii-color display because of itie stripalayout. - ;... 05
“For the AV -application display, fuli colar representation is achisved
.+ using delta form of RGB colors. For the OA ‘application); a stripe
layout: muiti-calor: method::is. used in: order to; clearly ‘display
graphics and characters. et CL

M For AV application: - -~ i For OA appiicatiori: -
 Digital layout, full color - - Stripe layout, rulfi-Golor

|RIGIB[R[G[B] RIG|B|R|G[BIR
(GIBIR[GIBIRIG] [RIG|B|R|G|B|A
|RIGIBIRIGIB] [RIGIBIRIGIBIR
@mmmmm@]HGBHGBH

RIG|B[R|G[B|R

[RIGIBIR[G[B]

1-4. TFT color liquid crystal display

An aclive matrix type color display unit is composed of amorphous
silicon thin film transistars. It consists of a TFT calor liguid crystal
display panel, driver IC, control circuit, and power supply circuit.
Using 9-bit data signal lines, three timing signal lines, +5V DC supply
lines, and backlight power supply fine, it will dispfay 512 colors
graphics on & 640 x 480 dots panel, though only 256 colors are
supported by this machine because of display device. The panel
housing is detachable as separately provided from the backlight for
ease of machine servicing which allows to replace the lamp from the
back of the unit.

1-5. Structure of TFT

The TFT color LCD is an active matrix driven LCD which means that
a transistor or digde is used to each pixel so that a target pixel may
be turmed on and off as desired. The display which uses the transistor
is & TFT (Thin Film Transistor) liquid crystal and the one which uses
the diode is a MIM (Metal Insulaior Metal) liquid crystal,

When the active element (transistor) provided fo the X electrode is
turned on and off, the active element in the on state keeps its volt-
age. When Valtage Is applied to the Y slactrode, the target pixel is
turned on.

Since the terminal connected 1o the switched X electrode is
separated by the insulation layer, a high speed on and off action is
possible

* Structure of the active matrix drive method (TFT).
N View

Active element
(transistor)

-Fig. 9-9



B Circuit diagram

¥1 ¥?
Fig.9-10
« Structure of TFT
W View
Y
Circuit diagram L
Amorphous silicon X
Source Drain electro'de -]—
electrode LCD drive
electrode
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(1) Input signals and screen display
Data display location
T I L 1-640
21 | 22 .

[ 3-1 [RlelE] ;
0]
Fig. 9-12

TH .
y e THE I :
syne Te £l E——
o WIOUUIAN 7 TATRQAUL 222 AAAANATT " WU
Pata R TNVALID

-0@@04‘:@6

LCD
/ \
. V:
Gate electrode” oyitie tamtalum™. .| Opposite o
(tantalum) Gate insulation film electrode g
Data T =" INVALID T 0 S 5T €55 | INVALID
Fig. 9-11 WE : :
: : ™o .
1-6. Specification of panel Fig. 9-13 Input signal iming
(1) Mechanical characteristics ) L
— . 1-8. Input connector signal description
ltem Specification Unit i
Physical dimensions 243 5(H) x 180(V) x 12(D) mm CN1 (Interface signals)
Effective display area 8.4 {diagonal) Inch Pin | Symbol Function Polarity
Pixels 640 x (RGB) x 480 Pixel 1 CK | Data sampling clock

- - (1 pixel = R + G + B dots) 5 GND
Pfx"‘" pitch 0.267(H) x 9‘27(\/}_ mm 3 Hsync | Horizontal sync signal Negative
Pixel arangement R, G, B vertical stripe : - -

- - 4 Vsync | Vertical sync signal Negative
Display mode Normally white 5 n RED data signal (LSB i
Waight 57520 a a 35{903 {LSB) ositive

6 R1 RED data signal Positive
(2) Maximum ratings 7 R2 RED data signal (MSB) Positive
Electrical ahsolute maximum rating (Ta = 25°C) a GND
ltemn Symbol Ratin Unit 9 G0 | GREEN data signal (LSB) Positive
Input voltage Vi —0.83 ~ Vee0.3 v 10 (c] GREEN data signa! Positive
5V supply Vee 0.3~ +7 v 11 G2 | GREEN data signal (MSB) Positive
12 GNB
1-7. Timing characteristics 13 BO BLUE data signal (LSB) Positive
liem Symbol | Min. | Typ. | Max. | Unit 14 B1 BLUE data signal Positive
Fregquency 1/Te — [25.175|28.322| MHz 15 B2 BLLUE data signal {MSB) Positive
Clock High Time Tch 5 — — ns
Low Time Tel 0| — | — ns CN2 (Power supply}
Setup time Tds 5 — — ns Pi bal Functi "
Data Hald time Tan 110 | — | — | ns in_| Symbo unction Polarity
I TH | 30 |3178| — | us 1 | Voo |+5Vsupply
el | 770 | 800_| 900 | clook 2 | Voo | +5Vsupply
Pulse width THp — 95 — | clock 3 GND
. — 16.6 —_— ms 4 GND
Vertical sync | Frequency ™ 505 .
signal - -
¢ Pulse width TVp 1 2 — line S ST Not used
Horizontal Display staritime | THS — 1112 | — | clock 6 TST : Notused
Display period THD — 640 — | clock
Vertical Display star.t time | TVS — 12 — Il_ne
Display period TVD — 480 - line
TVi 0 — — ns
H-V delay e T T — = [ s
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2. Backlight invertor PWB -~~~

2-1. Qutline

This babklight invertor PWB serevs as the powsr source for lighting
the backlight{CCFT backlight unit) and color TFT LCD with the AC
adaptor and Nicd battery.

2-2. Specifications
(1) Input.

AC adaptor input

Rated valiage

Voltage fluctuation range

TDC 129V
DC 12.2V-DC 14.2V

Battery input
Rated voltage DC 7.2v
Voltage fluctuation range DC 6.0V:-DC 9.6V
{2) Output
DC output . +5V For color TFT LGD
Output open voltage | 1200 Vrms
Tube voltage 400 Vrms For CGFT Backlight
Output current 5mArms

{3) Connector pin layout

To CCFT (oulpul)
=Y
From —|[Jore N oS To calor TFT LOD
oy ™ o o] | =
Fig. 9-14 Pin layout
* CN1
PinNo. | Name Function Input/Output
1 MDL | Backlight Brightness conirol Input
2 BLOFF | Backlight On/Off contral Input
3 GND - —
* CNz
PinNo, | Name Function Input/Output
1| VBL | Backlightinput voltage Input
2 | GND — —
* CN3 )
Pin No. | Name Function Input/Output
1 VBB | 5V output Qutput
2 VBB | 5V output Output
3 GND — —
4 GND — —
5 N.C | No connecticn —
* CN4
Pin No. | Name Function  Input/Qutpit
GND — —
2 N.C | No connection _
3 8LOUT | CCFT output Output

2-3.Block diagram
CN1 CNS
Signally z| High
input |2 > 1| voltage
2 > DC/AC oulput
Portion r E,EJ {Ta CCFT)
= 1
t N4
CNa
Cchz 3] v
Power 1 Ly f 2| oulput
S0urce 2| DC]PC 3| (Tacoior
(+BV=4+14.2V) Portion [y TFT LCD)
5

Fig 9-15. Block diagram

2-4.0perational description
(1) DG/DC conversion portion

b K]

Eaiil

EEXEEy

Fig. 9-16
Power supplied from connector CN2 Pint is transformed inte high
frequency power by Q4.(Q4 is turned on/off by the drive signal of IC1
to oscillated in 100KHz rectangular waveiorm. )
Then high frequency power Is stepped down by Q4,D1,L1 and L2 and
smoothed by L1,L2 and G7 to make 5V DC output.

(2) DC/AC conversion portion

@ High frequency switting section and self excitement resonance
section

Ft
ch2
o . ch
) o, q o
c20
ory @
]
o P
=]
T
Gl m'7 clllu_
C18 grr'
e [ .
oS -‘\'Q{n'\'l ) 4 CNE
1| cis o G T ez
._hl oz 4] €]
Rag ]
<22
3 2 @3 @)
©1
5 [] ki i |u|[
oz R s 1) fae
b Err "
) e ! -

Fig. 9-17

Power supplied from connector CN2 Pin1 is transformed ifto high
frequency power by Q9 and supplied to the self excitement
rescnance section.

Q9 is turned on/off by drive signal of IC2 fo oscilate in 50KHz
rectangular waveform.

IC2 detects the output current of the self excitement resoenance
section with resistors and contrals ON width of Q9 to keep the
current at a constant level,



The high frequency power fransformed by the high frequency swit-
fing section is supplied to the self excitement resonance section.
Q10 and Q11 {12 and Q13) oscillate in the irequency deter-
mined by T1(T2) inductance and the capacity of G20 and C21
{C22 and C23).

When Q10 and Qi1 {Q12 and Q13) oscillate, a voltage of sine
wave Is induced in the primary winding of T1(T2), generating a
voltage in the second winding.

C21(C23) is a ballast capacitor to limit a current flowing to the
cutput, R24{R26) is a resistor to detect a current flowing to the
output.

The current detacted by R24(R26) is feed back through D4 fo the

control section.
@ Conlrol signal section

CN1

F1

at

Fig. 5-18

+ BLOFF signal coming from CN1 Pin2 turns on/of the backlight.
When backlight is turned off, 5V output is alse turned off.

H: Backlight On, 5V On
L: Backlight Off, 5V Off

When BLOFF is "H", O and Q6 are turned off, then backlight and
5V output become off.

.
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« MDL signal coming from CN1 Pin1 controls the brightness of the

backlight.
Also the brightness of the backlight is related whether operated
with the batiery or AC adaptor. (Refer o the table below.)

MDL | Power source CCFT tube current Brightness
H — 3mA Low
L Battery 5mA Medium
AC adaptor 6mA High
Backlight brightness is defermined with three resistors (R30,31
and 32).

When MDL is "H", both transisior in Q14 are on both in Q16 are
turmned off.

So R30,31 and 32 are connected to IC2 Pind through D5 makes
brightness LOW.

When MDL is "L" and operated by battery, both transistor in Q14
are off and upper transistor in Q15 is off, lower is on.

Then, left side of transistor in Q16 is on and right side is off,

So R30 and R31 are connected makes brightness Medium.

When MDL is "L" and operated by AC adaptor, both transistor in
Q14 are off lower transistor in Q5 is tumned off.

So right side of transister in Q16 is turned on and only R30 is
connected to 1C2 makes brightness High.

Time delay circuit for backlight

To avaid the garbage display during the power on sequence, back-
light circuit has certain time delay (about 150m3) between BLOFF
is "H" and Backlight is turned on.

IC3 (Timer IC) is used for this purpose and when BLOFF becomes
*H", output signal (IC3 Pin3) keeps "H" state for about 150mS
(backlight stays off) then becomes "L" {backlight is turned on).

Caution
Use the same type and ratings of fuse when replace.

Ratings: F1 ... 125V 2.5A
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3. Backlight unit: > -

3-1 Optlcal charactertstlcs e s _
iThe optical characteristics of he backlrght unit are, shown be!ow

a Item - Code | Min Type - | Max.. | Umit ] T Remark .
Brighitness on the diffusion‘plateeur'face_""f,,—-'- Y ; 1450 ' [ edme | . .
Chroma on the dlﬁusmn plate surface. Cohin X 0.263 0.299: ©|t 0328 )07 s (Fleference value) x Note

. y L 0261 0291 . 0321 o s b . S

* Note The values are obtalned by usmg invertor CXAMt OL (12 OV input/output floating) made by TDK and the TOPCON brightness meter BM 7.
-and by measuring the brightness at:the center of the backhght diffusion plate at an angle of 1 degree after 15~ 20 mlnutes from | |t5 Ilghtmg

3-2. Environimental conditions -
Operafing temperature - 0~450°C.
Storage temperature —25 +60 C

3-3 Backlrght unlt replacement

Fig
Fer repIacement folfow the procedure bélow:

(1) Extend five pawls @ of frame 1: ® and remove frame 1.

{2) Extend two pawls @ of frame 2 @, logsen four PWB fixing
screws (&), and remove LCD.panel ags'y ®. . .
Cushion ® -attached to backlight unit @ may adhere. tightly to
the panel, insert tweezers between the panel right side and the
cushion and remove it slowly.
Use . finger sucks orgloves to avoid contamrnatmg the LCD
panél.

{3) Remove the backlight unit (which is locked with four pawls) from
frame 2, and replace it with-a new ona.

{4} Attach the LCD panel in the reversed procedures of removal,
and attach frame 1.
Be careful not to allow dust to enter between the LCD panel and
the backlight.

Na. Product name Quantity
1 Frame 1 1
2 | Pawl 5
3 Frame 2 1
4 | Pawl 2
5 | M2 screw 4
6 | Panel 1
7 | Backlight unit 1
% | Cushion 2 Fig. 3-1. Backlight unit replacement
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r 1 20.0 mV/div
offset : 0.000 v
1.000:1 do
VR ] v ®
-25.0000 ps 0.00000 s 25.5000 ps
5.00 psidiv repeiitive
E 1 200 mV/div
— - offset : 0.000 v
; 1.0060: 1 do
-25.0000 ps 0.0000C s 25.0000 ps
5.00 ps/div rapatitive
3 1 100 mWidiv
ofiset : 0.000 v
1.000:1 de
-25.0000 ps 0.00000 s 25.0000 ys
5.00 ps/div repelitive
1 100 mvrdiv
F offset: 0.000v
1.000:1 de
~25.0000 s 0.00500 s 25.0000 s
5.00 psidiv repetitive
1 100 mvidiv - - o
F offsat: 0.000 v
L 1.000:1 de
-25.0000 ps 0.00000 s 25,0000 ps
5.00 us/idiv repetitive

1 100 mvidiv
iy off$et : 250.0 v
fl 1.000:1  do
] r (] —
-25.0000 ps 0.00000 s 25.0000 ps
5.00 ps/div rapetitive
1 100 mVidiv
offset: 0.000v
L 1.000:1 de
-25.0000 s 0.00000 & 25.0000 s
#Avg 5.00 psidiv repatitive
3 1 50.0 mvidiv
L offsst : ¢.000 v
L 1.000:1 de
-25,0000 ps 0.00000 s 25,0000 ps
ftAvg 5,00 psrdiv repetitive
3 1 200 mvidv
. affset : 350.0 v
1.000:1 de
o
+25.0000 s 0.00000 s 25,0000 ps
#Avg 5.00 psidiv rapetitive
1 100 mVidiv
offsat : 0.000v
I 1.000 : 1 dc
L ——
-25.0000 ps 0.00000 s 25,0000 ps
#Avg 5.00 psidiv repatitiva



1 50.0 mvidiv
offset : 0.000 v
1.000:1  de
B TR | WU 1 FOW NS ;
-25.0000 ps 0,00000 s 25,0000 ps
#Avg 5,00 psidiv repatitive
1 500 mv/iv
offset : 0.000 v
1.000:1 de
-25.0000 ps 0.00000 s 25.0000 ps
#Avg 5.00 psidiv repetitive
1 200 mVidiv
offset: 0.000 v
1.000:1 dc
AT ALY S Y AN A
\ v V) \Y | Y
-25.0000 ps 0.00000 s 25.0000 ps
#Ava 5.00 ps/div repetitive
{ 200 mv/dv
ofiset ; 0.000 v
1.000 :1 de
-25.0000 ys 0.00000 s 25.0000 ys
#Avg 5.00 ps/div repalitive
1 100 mv/Adiv
ofisel : 0,000 v
1.000:1 de
LU 4 R 0 T SO IR { :
/ \u/ -
-25.0000 s 0.00000 s 25.0000 ps
#Avg 5.00 ps/div repaiilive

PC-6881
{1 200 mv/div
- offsel : 600.0 v
4 1.000:1 de
. .
-25,0000 ps 0.00000 & 25,0000 ps
#Avg 5,00 ysidiv repetitive
1 100 mVidiv
offset: 0.000 v
1.000:1 de
-25.0000 ps 0.00C00 s 25.0000 ps
#Avg 5.00 psidiv repetitive
3 1 20.0 mvidiv
offsat: 0.030 v
1.000:1 do
-25.0000 ps 0.00000 s 25.0000 ps
#Avg 5.00 psidiv rapetitive
1 100 mvidiv
offset : 0.000 v
1.006:1 de
-25.0000 ps 0.00000 s 25.0000 ps
#Avg 5.00 psidiv repefitive
1 50,0 mv/dy
" offset : 0.000v
1,000: 1 de
-25.0000 pis 0.0D000 & 25.0000 ps
#Avg 500 psidiv repetitive
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T 1 200 mvidiv - r o1 100 mvidiv
— -—] affset: 0,000 v - d - offset : 0.000 v
4 / - 1.000:1 de 1.000: 1 dc
it ® | -
-25.0000ps - - 0.00000 .5. - _ © 25.0000 ps -25.0000 ps 0.00000 .5 25.0000 ps
. 5.00 psidiv- .. repetitive #Avg 5,00 psidiv ropeatitive
_ B 1. 200 mVidiv
. offset 1 0.000 v
! i - - 1.000:1 de
-25.0000 ps. 0.00000 s -25.0000 ps
#Avg 5.00 ps/div rapetitive
L 1 200 mVAidiv
- offset ; 3.000 v
1.000 : t de
i fal MY

——
£ N

/
N/

\ 3
W J
-25.0000 us 0.00000 s 25.0000 ps
#hAvg 5.00 psidiv repatitive

1 200 mVidiv
. offset : 0.000 v
" 3 1.000:1  do
TN LT
& Aot
AR W2 2 Y
AVE
-25.0000 s ¢.00000 s 25.0006 Hs
5.00 ps/div repeiitive
e .
S b 1 200 mVidiv
o F offset : 0.000 v
e N 1.006 1 de
//
T
0.00000 ps 500.000 ms 1.00000 &
100 msndiv repetitive



CHAPTER 10. POWER SUPPLY UNIT
(DC/DC CONVERTOR)

1. Outline
The DC/DC convertor supplles a stable DC voltage 1o the [oads by

converting power from the AG adapter or the DC voltage from NiCd
batteries. This also charges the NiCd batteries included in the body.

2. Specifications

2-1. Input
(1) AC adaptor input
Rated voltage 112.9Y

Voltage fluctuation :12.3V - 14.2V

(2) Battery input
Rated voltage 1 7.2V
Voltage fluctuation : 6.0V ~ 8.6V

3, Block diagram (interface and signals)

PC6881
2-2. OQutput
{1) Cutput
Gircuitname | gyyee | svVbu | 12vvDD | *VBL
Rated load 3.0A 10mA 30mA 11.6W
% VBL is the input valtage through circuit.
{2) Charge output

There three modes of charge: quick charge, srandard charge, and
trickle charge.

Quick charge is performed when persenal computer switch is lurned
off and in suspend mode, Standard charge is performed by CHGMD
signal when the switch is turned on.

After fully charged, it moves 1o trickle charge mode.

Mode Quick Standard Trickle

charge charge charge

Charge current 1.2A 0.3A 60mA
* Time 2Hr BHr Continuous

% When battery voltage is 3V or less, all charging operations are
stopped.

VADP
—{> o o|VvBL
+5V
, : VACI Reg ; o|vee
i i || LPONETB | § i
E VETB L P
P O o : VPP
: i : : D Gharger w12V : 5 ©
LT ; : i Reg : 5
[ : ; ;! —— o|viep
O '_ —"AT ¥ +5V P
""""" T : SR WY Reg N O|veU
T PONEXP | | P
: O H P
-------------- w-O|FB
............. AO|(LB
------------- +O|BEEP
CPU  freeeeeeeeeees +O|PWRCD
zenssznnnanns o|PwRsW.
e vnnenaees O { PWROFF
RRPRRPRIPR O [CHGMD
Al

Internal battery

Fig. 10-1. Block diagram
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3-2. Connector pin arrangement
(1) CN1
PinNo. |  Signal name Pin No. Signal name
1 SPST , 16 | VBAT
2 |PLMP 17 [N.C.
3 PWRSW 18 | VACO
4 PWROFF 19 GND
5 |BeEP ‘ 20 |Vbu
8 PWRGD 21 | vDD
7 |FB 22 |NC.
- 23 |GND
ERER 24 | GND
.10 | CHGMD 25 |vce
11 |CEB 26 | VGC
12 |TB
13 GND
14 [GND
15 VBAT

3-1. Signal descriptions oo (2)'C_N2“_: ST
Signal name Signal description : L
_ —— : - — . Top mark
EGOD/EFB | sInforms that the Vee voltage of expansion unit is Thick
h nofmal. © - . /
L .| <Informs that the external battery is fully charged. ( A’ TN
| PONETB = ['Infofins the external battéry that the main power of @
the bedyison. 7 o o 1—0 Cel----5
PONEXP | Informs the expansion unit that the rfiain power of O ol e
ek lthebodyis e a0 : I O
ONEXP . | Informs that the oxpansion unl s connacted of it 40 | Se)-8
SEST. .- . pInforms that the,set is in'the suspend mode. @
PLMP Lights up the pawer LED.  * = oo S : S/
EB. . |Informs of eonrigction of exterrial batteries.
CE - - Informs:of c.o"rineciion of interhal batteries.
PWRGD - | Informs that Ve voltage is normal. Pin No. Circuit name
PWRSW -Controls onoff of DC outpt, ' o 1 VACI
"CHGMD Charges th internial batteries at medium speed.. 2 CNETB
FB ‘liforms of full charge of the batieries, o 8 VETB
B informs of discharge state of internal and external 4 GND
batteries. 5 PONETE
BEEP Drives the buzzer to show discharge of internal and 6 EGOD/FEB
external batteries, 7 PONEXF
PWROFF turns off DC output. B CNEXP
CNETBE informs that the external battery is connected or Pin No. corresponds te No. in Fig. 1, and is displayed in the rear of
not. the connector.
VACO Informs of connaction of AC adapter.
Table. 10-1. Signal deseription table . .
. 4. Operational description
26pin

The DC/DC convertor is compased of PWB and aluminum shield
plate fixed externally to it.

4-1. Input filter section

Fig. 4-1 shows the filter input section.

This is filter composed of C1, L1, and C2. Thae circuit is used fo damp
the input noise, unnecessary radiation inside the convertor, and con-
duction noise.

1
L1
2
1 2
L ]
Cl—— c2
G
3 3 4
4
Fig. 4-1
4-2. 5V Vec circuit

Fig. 2 shows the 5V Vce circuit.

DC6V — 14.2V supplied from the AC adapter or the battery is dropped
to SV by switching to supply stable output of 5V. TR1 is switched at
90KHz by IC1 control signal to convert the DC input info a high
frequency rectangular waveform then to rectify and smooth by DS2,
L2 and C4.

To stabilize the output voltage, voltage is detected and divided by
R20, R2, and VR1 and the divided voltage is inputted fo IC1 com-
parison section. TR1 ON width is controlled by the drive signal whose
error is amplified by the error amplifier in IC1 to stabilize the voltage.
ON/OFF of Vec is controlled by detecting input signal of CN1 by IC5.
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Fig. 4-2

4-3. 5V Vbhu circuit

The output of three-terminal regulator IC3 is supplied o cenirol iC

(ICE) to obtain Vbu output.
Vbu output is used for CMOS and RTC backed up by battery.

4-4. 12V VDD, circuit

Fig. 4-3 shows the 12V VDD, circuit.

A DG input is boosted by TR3 switching and transformer T1, and
reversed 1o supply stable outputs of +12V.

Similarly to the VCC circuit, TR3 is switched at about 90KHz with 1G1
control signal 1o fransform into high frequency rectangular waveform
and to input to transformer T1. It is then smocthed and rectified by D4
and C7 in the 12V circuit in the output side of the transformer .

Te stabilize the output voltage of the +12V circul, the voliage
detected by R18 and R19 is inputied 1o the comparison section of 1C1
and ON width of TR3 is controiled by the drive signal whose error is
amplifted by error amplifier in 1G3.

PC-6881
iy s D
TR
R2 Az 13 ek
ab [ he B
) | £
— Cism*  $RA23
ca7
—ik ]
-]
put
cit
Fig. 4-3
4-5. VBL circuit

Fig. 4-4 shows the VBL circuit.

The VBL output is made in the input through circuit, {Diode or-ed AC
adaptor, Internal Batlery and External Battery input.} F1, F2 and F3
ara the fuse for protection against short.

GND_VEL
............................ |
| N F1
! 3,154 125V
) F3
. =" s—— From Internal
TA battery
L i ! 185V
121 27 oSt
== g D -
- E=]
349 4lss gl 8

2
125V 7A

From external battery
Fig. 4-4

4-6. Charge circuit

Fig. 4-5 shows the charge circuit.

Signal sent from the main PWB is recelved by IC5 fo select ameng
quick charge, standard charge, and trickle charge. Fig. 4-6 shows the
charge circuit.

The quick charge circuit and the standard charge circuit switches TR5
at about 70KHz with 12 conirol signal, DC current rectified and
smocthed by D7, L4, and G23 charges the batteries. Battery condi-
tions and signals from the body are detected by IC5 to control battery
charging.

The trickle charge circuit supplies a current to the batteries through
R24.

W TR7
[E,
f33 R34 c
TRS
Rat I > AZ4A
R36 |
J-Cis e [ 1 — L R25 D& A248
R3Z: R35 TRI5 o2 9 .
R37 8 .
__ﬁ__] Gz g+ 5A %nzs DB 3
‘[ |TF.13 —1 c21- — l_g_’ VBAT
1 T A 12AMAX
c20  $RA0 fza cas |_ . 125y g
1 TRi2| R T e kil
36 r———p} r] B-GND
| | .
1
I_ zb cB

Fig. 4-b
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5. Troubleshooting 5-3. Battery charge is not performed.

5-1.Vec output is not supplied when SW is turned
on P e Check the battery witha | -NO ] Replace batteries.
- tester. |s the measurement
rmore than 3V in DC range?
Is VBL output supplied? NO Check for disconnectioh of Fi| YES
Adapter section: 13V If F1 is Q.K., chack adapter Check that the battery NO Insert connactors,
Battery sectiom: 7.2V and battery voltage. conneclor is firmly inserted,
y o YES
NG- |  Check or replacs IC3, YES
?
Is Vbu output 57 Check or replace D15, Check F3 for disconnection. | Replace F3.
YES R YES
F
Check TR1, TR3 (VDS, VGS)| YES |- ‘Check far descennection . NO
waveforrit. Is proper wavafornf . 7] giLR. . .- ]Cl']teck ICSr??,s pin waveform. Replace IC5.
provided? ; . : S It proper
NO o YES
A NO I Check ! D
Is IC5 36pin wavefarm YES | Check or replace TR1, TR2, Is Vibu output 5v2 eck or replace 1C3, D15.
proper? ' D2, TR3, TR4, D3.
T lNo ' ' YES
is DC6-DC14V appliedto |\ E2 Replace IC1. Are TR5 (VDS) waveform |2 Check or replace TRS, TR,
IC1 1 pin? - proper? D6.
NO YES
Check or replace TR10, TR9 Check or replace TR12,
and TH8. TR13, TR15, TR186.
Does not operate, ’NO
Replace IC5. Replace I1C2.
5-2.Vee is supplied but terminated soon.
. . . ® Caution
Is VDD output supplied? YES Check or replace TR29. Use the same type and ratings of fuse when replace.
Ratings: F1... 125V 3.15A
' F2... 125V 7A
NO F3... 125V 7A
Check TR3 (VDS, VGS) YES Check or replace D4.

waveform.
Is waveform proper?

- [NO

Check or replace TR3, TR4,
D3, R23, C7.

i0-4
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CHAPTER 11. DESCRIPTION OF LSI

1. 80386SL MICROPROCESSOR

1-1. Pin configuration

b=
W g 3 3
. » 0 m:o>-§
X% O MM #§ =z [T ) e a ;‘:E%O #lo
CN O - S r e, e e QWO T no el B b Rl e R RT3 §xo:_mg:o
8888688683858 2898535538 3353858535 058¢C585¢8:283
<‘\HHHHHHHHHHHHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
PIN 196
vCCi IZ} PIN 1 PIN 147 — vSsy
ROW 18133 [ MD8
ONCEz T—] T MDo
NC1 I [— MDs
SUS STAT# [ —1 MD1
cosHE T 1 MD10
AZDGATE T 1 MD2
TURBO [} —1 MD11
CPURESET [ [ MDz
. STPCLK#. ] [ MD12
11| — 1 MD4
SMRAMCSE ] 1 MD14
AOWCSo# ] [ MDB
CMUX14 [ [——1 MD15
DMA Bri5# [ 1 MD7
vss1 ] [ vCGa
Y[ — 1 MDi3
veGz £ [ vssa
INTR E g MD5
HRQ CMUX13
HLDA ] Intel386™SL 1 cMuxiz
INTA# ] 1 MAaD
HALT# —] CPU 1 MA1
REFREQ ] [ Maz
sa0 [ mA3
sai [ 1 MA4
= TOP VIEW =p
SA3 MAS
[ — (COMPONENT MARKING FACE UP) =T
8a5 [ 1 MAs
T — E— 1 MAS
vss2 [—1 vces
sa7 ] 1 MA10
veeca — vs57
8as 1 WHE#
L — 1 WLE#
sAal10 [— 1 cMUX11
sa1t 1 CMUX10
sa12 1 CMUXg
La17 ] 1 CMUX3
VGACSE [ 1 ChMuxy
PSTART ] 1 CMuXs
PCMD# C—— — cMUxs
PRDY# L1 3 CMUXs
PwWio# ] [—1 CMUX3
(73 3 — 1 cMUx2
NC2 [ 1 CMUX1
SBHESF T [ CMUX0
V5853 - PIN 49 [— veey

vees T
Latg ]

LAt
LAzo [

La21
LA22 [
Laz2z ]
SA13 ]

4 ]
5
-3 —
7 ]

SA18

-

SA

SA
SA

-

- —
IOR# ]
VS84
1ows ]
voos T

IOCHRDY ]
ZEROWS# [——]
PWRGOOD ]

SA
SA

BALE —]

IoCS16#
MEMCS15% ]
MASTERY [—]
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MEMWE ]
MEMR#
SYSCLK [

b e L —
S04
sD13 [
vass ]

U ISACLKE [

vCcc4 ]
SD12
=PRI —
sb10 ]

5D8 [
[l ]: I m—
sbo
Fi ] —
f{or ) —
[Eakl —
SD4 [

8b5

I

she —]
sD7

PERR#

PIN98
L]

V5584
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1-2. Pin table
Signal Name PPCIJ:E Type Term ]D[!)_?YSH Mil;l??\fax Susp Stpck ONCE

APDGATE ADDY I 20K Tri Pd Tri
BALE AD73 0 Hold 24, 4 50, 240 Hold Drv Hold
BUSY # A150 | 80K Tri Pu Tri
CA1 A167 0 Hold 4,2 15, 45 Hold Drv Hold
CA2 A176 [¢) Hold 4,2 15, 60 Hold Drv Hold
CA3 A168 o) Hold 4,2 15, 45 Hold Drv Hold
CA4 A169 0 Hold 4,2 15, 45 Hold Drv Hold
CA5 A170 o) Hold 4,2 15, 45 Hold Drv Hold
CAG A171 0 Hold 4,2 15, 45 Hold Drv Hold
CA7 A172 o Hold 4.2 15, 45 Hold Drv Hold
CAB A173 o] Hold 4,2 15, 45 Hold Drv Hold
ChA9 A161 0 Hold 4,2 15, 45 Hold Drv Hold
CA1D A162 0 Hold 4,2 15, 45 Hold Drv Hold
CA11 A166 o) Hold 4,2 15, 45 Hold Drv Hold
CA12 A184 0 Hold 4,2 15, 45 Hold Drv Hold
CA13 A160 o) Hold 4,2 15, 45 Hold Drv Hold
CA14 A174 o} Hold 4,2 15, 45 Hold Drv Hold
CA15 A175 0 Hold 4,2 15, 45 Hold Drv Hold
CCSH# ADOB 0 Hold 4,2 20, 35 Hold Drv Hold
COSL# A195 0 Hold 4,2 20, 35 Hold Drv Hold
cDo A194 10 Hold 4,2 20, 50 Hold Drv Hold
cD1 A193 s} Hold 4,2 20, 50 Hold Drv Hold
cD2 A192 1C Hold 4,2 20, 50 Hold Drv Hold
ch3 A183 e} Hold 4,2 20, 50 Hoid Drv Hold
cD4 A182 10 Hold 4,2 20, 50 Hold Drv Hold
cD5 A180 o) Hold 4,2 20, 50 Hold Drv Hold
cbe A178 10 Hald 4,2 20, 50 Hold Drv Hold
cD7 A177 10 Hold 4,2 20, 50 Hold Drv Hold
ch8 Ao [e} Hold 4,2 20, 50 Hold Drv Hold
cDg A190 10 Hold 4,2 20, 50 Hold Drv Hold
cDi0 A189 10 Hold 4,2 20, 50 Hold Drv Hold
cDi1 A188 10 Hold 4,2 20, 50 Hold Drv Hold
cD12 A187 10 Hold 4,2 20, 50 Hold Drv Hold
cD13 A186 1o Hold 4,2 20, 50 Hold Drv Hold
Ch14 A185 10 Hold 4,2 20, 50 Hold Drv Hold
cDhi5 A184 10 Hold 4,2 20, 50 Hoid Drv Hold
CMUX0 A100 0 Hold 4,2 15,72 Hold(1) Drv Hold
CMUX1 A101 ¢} Hoid 4,2 15,72 Hold(1) Drv Hold
CMUX2 A102 0 Hold 4,2 15,72 Hold{1) Drv Hold
CMUX3 A103 0 Hold 4,2 15,72 Hold{1) Drv Hold
CMUX4 A104 0 Hold 4,2 15, 72 Hold(1} Drv Hold
CMUX5 A105 0 Hold 4,2 15,72 Hold(1) Drv Hold
CMUXB A106 C Hold 4,2 15, 72 Hold(1) Drv Hold
CMUX7 A107 0 Hold 4,2 15,72 Hold(1) Drv Hold
CMUX8 A108 0 Hold 4,2 32,144 Hold{1) Drv Hold
CMUX8 A109 0 Hold 4,2 32,144 Hold(1) Drv Hold
CMUX10 A110 0 Hold 4,2 32,144 Hoid(1) Drv Hold
CMUX11 A111 e} Hold 4,2 32, 144 Hold(1) Drv Hold
CMUX12 A127 0 Hold 4,2 8,32 Hald Drv Hold
CMUX13 Al28 10 Hold 4,2 8, 32 Hold Drv Hold
CMUX14 Ao14 0 Hold 4,2 20, 65 Hold Drv Hald
COE# A159 0 Hold 4,2 15, 45 Hold Drv Hold
CPURESET AQGS I 20K Actv Pd Tri
CWE# A158 O Hoid 4,2 15, 45 Hold Drv Hold
DMASH 6# AD15 ] 60K Tri Pu Tri
EF! A151 I Actv
ERROR# A152 [ 80K Tri Pu Tri
HALT# AD23 o] Held 4,2 20, 65 Hold Drv Hold
HLDA AD21 0 Hold 4,2 20, 65 Hold Drv Hold
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. Signal Name | ,pﬁfz - Type . Term IcI):!’.:l‘llgH rMi]l_'lc,,?\;Ijax-- o Susp | . :_Slpck 0 ONCE
HRG AD20 i 20K T - _ . Tri Pd LT
INTA# AD22 0 Hold 4,2 20, 65 . Hold _ Drv Hold |
INTR. -, 4019 | o 20K - . _ B C T _ . Pd T
| IOCHRDY _ A0S 10 T 1K 24,4 .50, 240 - D TH Pu . T oL
I0CS16# AT 10 1K 24,4 50, 240 Tri " Pu- T
| IOR# ... ADB4 - =) . BOK 24,4 .50, 240 Tri “Pu -Tri
Iowg A5 1o 60K 24, 4 50, 240 Tri " Pu Tri
ISACLK2 T AD82 ] N N . .
L LATZ. - - AG40 10 Hold 24,4 B, 240 Hold " Drv Hold
LAT8 CAOB1 S0 Hold 24,4 . 5@,240 Hold: . D Hold ~
AT _ AD5Z . 1o - Hold . 244 . 50,240 - " Hold - Drv Hold =~
LA20 . _AD53 o Hold - 24,4 ' B, 240 " Hold  Drv Hold ~
LA2T A0s4 10 Hold 24, 4 . 50, 240 _Hold . Drv Hold
LA2Z . . _A0S5 = . .Hold 24,4 50, 240 Hold " Drv Hold
LA23 . . AD56 10 "Hald 24,4 " 5D, 240 _Hold - - Drv Hod
MAD.. -A128 e “Hold 4,3 . 32,288 Hold(1} - D Hoid - |
MA1 . - - . Al25 0 |7 Hod 4,2 | 32,288 - Hold{t)- | - Drv Hold
MAZ CA124 - o " _Held 4,2 32,288 Hold{1) " Drv Hold
| MA3 _ A123 R " Hold 4,2 " 32,288 Hold(1) Dy Hold
| MA4 -  Al22 .0 ‘Hold 4.2 - 32,288 Hold(1) Drv Hold
MAS Al21 ) Hald 4,2 ' 32,288 Hold{1) " Drv Hold~
| MAG - A120 0 Hoid 4,2 32,288 Hold{1) ‘Drv Hold
' MA7 A119 o] Hold 4,2 32,288 Hold{1) Drv Hold
| MAS A118 0 Hold 4,2 32, 288 Hold(1) Drv Hold
| MAS AM7 =) Hold 4,2 32, 288 Hold(1) Drv Hold
MA10 At15 0 Hold 4,2 32, 288 Hold(1) Drv Hold
' MASTER# A074 I 1K ‘ Tri Pu Tri
MDO A145 10 Hold 4,2 8,32 Hold Drv Hold
MD1 Al43 10 Hald 4,2 8,32 Hold Drv Hold
MD2 Aldd [s] Hold 4,2 8,32 Hold Drv Hold
' MD3 A139 10 Hold 4,2 8,32 Hold Drv Hoid
MD4 A137 ls) Hold 4,2 8,32 Hold Drv Hold
MD5 Al29 10 Hold 4,2 8,32 , Hold Drv Hold
MD6& A135 10 ‘Hold 4,2 8,32 Hold Drv Hoid
| MD7 Al33 10 Hoid 4,2 8,32 Hold Drv Hold
MD3 Al4s o] Hold 4,2 8,32 Hold Drv Hold
MD9 _Ald4 0 Hold 4,2 8,32 Hold Drv Hold
. MD10 Al42 10 Hold 4,2 8,32 ~ Hold Drv Hold
 MD11 A140 0 Hold 4,2 B, 32 Hold Drv Hold
' MD12 A138 10 Hold 4,2 8,32 Hold Drv Hoid
MD13 A131 1o Hold 4,2 8,32 Hold Drv Hold
MD14 A136 0 Held 4,2 8,32 Hold Drv Hold
MD15  A134 10 Hald 4,2 8,32 Hold Drv Hoid
MEMCS1 6# AQ72 10 1K 24, 4 50, 240 Tri Pu Tri
MEMR# AQ76 10 60K 24, 4 20, 240 Tri Pu Tri
‘MEMW# AQ75 (o] 60K 24, 4 20, 240 Tri Pu Tri
NMI AD17 1 20K Tri Pd Tri
NPXADS# Al154 - [#) . Howd 4,2 20, 32 Hold Drv Hold .~
NPXCLK . A157 0 . Hold 4,2 .20, 40 _Hold D | T
- NPXRDY# _ AI53 L UUORK - . o CTH Pd— - Tri
'NPXRESET A158 e "~ Hold 4,2 20,32 " Hold Drv Hold
NPXW/R# A155 0 Hold 4,2 20, 32 "Hold 'Drv i
ONCE# A003 ! 60K _ Tri Pu Actv
PCMD# A043 0 Held 4,2 20,65 Hoid Drv Hold,
. PEREQ - Al49 o . 20K _‘ T " Pd T,
| PERR#. . .AD97 0 " Hold 4,2 8,32 . Hald Drv Hold
' PMYIO# AD45 0 Hold 4,2 20, 65 Hoid Drv Hold
. PRDY# A044 o 80K _ Tri ~Pu T
"PSTART# A042 0 Hold 4,2 20, 65 Hold Drv Tri
PW/R# AD46 0 Hold 4,2 20,.65 Hoid Drv Hold ~~
PWRGOOD A070 ] " Aclv Actv Tri -
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Signal Name PS:; Type Term ICE::'YSH Milr—-fal\;ljax Susp Stpek ONCE
REFREQ AD24 | Hold Actv Actv Tri
ROM16/84# ADD2 | 50K Tri Pu Tri
ROMCSO0# A013 o} Hold 4,2 20, 65 Hold Drv old
SAQ AD25 10 Hold 24,4 50, 240 Hold Drv Hold
SA1 AD26 o] Hold 24,4 50, 240 Hold Drv Hold
SA2 AQ027 10 Hold 24,4 50, 240 Hold Drv Hold
SA3 AD28 1C Hold 24, 4 50, 240 Hold Drv Hold
SA4 AD29 Lo} Hold 24,4 50, 240 Hold Drv Hold
SA5 AD30 10 Hoid 24,4 50, 240 Hold Drv Hold
SAB AD31 10 Hold 24,4 50, 240 Hold Drv Hold
SA7 AD33 10 Hold 24, 4 50, 240 Hold Drv Hold
SAB AD35 10 Hold 24,4 50, 240 Hold Drv Hold
S5A9 AD36 IC Hold 24,4 50, 240 Hold Drv Hold
SA10 AD37 1C Hold 24, 4 50, 240 Hold Drv Hold
SA11 A038 10 Hold 24,4 50, 240 Hold Drv Hold
SA12 AD39 10 Hold 24,4 50, 240 Hold Drv Hold
SA13 ADS7 [o] Held 24,4 50, 244 Hold Dyv Hold
SA14 AD58 10 Hold 24,4 50, 240 Hold Drv Hold
SA15 A058 10 Hold 24, 4 50, 240 Hold Drv Hold
SA16 ADGO le; Hold 24,4 50, 240 Hold Drv Hold
SA17 A061 (0] Hold 24 4 50, 240 Hold Drv Hold
SA1B AQB2 0] Hold 24, 4 50, 240 Hold Drv Hold
SA19 ADB3 0 Held 24, 4 50, 240 Hold Drv Hold
SBHE# AQ48 10 Hold 24,4 20, 240 Hold Drv Hold
500 A089 10 GOK 24, 4 50, 240 Tri Pu Tri
SDi A0S0 le] 60K 24, 4 50, 240 Tri Pu Tri
sp2 AQ91 10 60K 24,4 50, 240 Tri Pu Tri
SD3 ADS2 10 GOK 24,4 50, 240 Tri Pu Tri
SDh4 ADG3 10 60K 24, 4 50, 240 Tri Pu Tri
SDs AQS4 0 80K 24,4 50, 240 Tri Pu Tri
Sb6 ADS5 le} 60K 24,4 50, 240 Tri Pu Tri
sD7 A096 18] 60K 24 4 50, 240 Tri Pu Tri
sD8 A088 10 60K 24,4 50, 240 Tri Pu Tri
SDo ADBY 10 60K 24,4 50, 240 Tri Pu Tri
SD10 A0BB 10 60K 24,4 50, 240 Tri Pu Tri
sD11 A0B5 le; 60K 24, 4 50, 240 Tri Pu Tri
SD12 ADB4 1O GOK 24, 4 5@, 240 Tri Pu Tri
SD13 A(BO 10 60K 24. 4 50, 240 Tri Pu Tri
sSD14 AD7S 10 BOK 24,4 50, 240 Tri Pu Tri
SD15 AQ78 10 80K 24,4 50, 240 Tri Pu Tri
SMI# AO11 | 60K Tri Pu Tri
SMRAMCS# AD12 0 Hold 4,2 20, 65 Drv Drv Hold
STPCLK# A010 I 60K Tri Pu Tti
SUS_STAT# ADCS | 60K Actv Actv Tri
SYSCLK AOT7 0 Hold 4,2 20,120 Hold Drv Hold
TURBQ A008 | 60K Tri Pu Tri
VGACS# AD41 (@] Hold 4,2 20, 65 Hold Drv Hold
WHE# A313 0 Hold 4,2 15,144 Hold(2) Drv Hold
WLE# Al12 0 Hold 4,2 15, 144 Hold(2) Drv Hold
ZEROWS# ADBS | 1K Tri Pu Tri
Power Pins

Voe POFP: ADD1, AD18, A034, ACS0, A0B7, ADES, A099, A116, A132, A148, A165, A181
Vss POFP: AD16, AD32, A049, ADBS, AOG1, AQSE, Al 14, A130, A147, A163, A179, A196
No Connects

PQFP: AQ04, AD47
NOTE 1: These pins are driven in suspend state if suspend refresh is enabled.

NOTE 2: These pins are driven inactive in the suspend state if suspend refresh is enabled.

Table 1-1 Pin characters
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1-3. SIGNAL DESCRIPTIONS
Intel386™ SL Microprocessor

The following table provides a brief description of the signals of the Intel386 SL CPU. Signal names which end with the character "#" indicate that
the corresponding signal is low when active. : : ‘ : '

Symhbol o - ~ Name and Function - e
| A20GATE | A20 Gate: This active HIGH input signal controls the Intei386 SL OPU A20 address line. When LOW this signal forces the
Intel386 SL CPU to mask off (force LOW) the internal physical address signal A20. When this signal is HIGH, A20 is available
on the Sysfem Address (SA) bus. When A20 gate is LOW this allows emulation of the 8086 1 Mbyte address "wrap-around”,

BALE - Bus Address Latch Enable (ISA bus signal): This active HIGH output signal is used for two purposes. BALE is used to latch
the address lines on the LA bus (LA17 ~ LA23) on the falling edge of BALE. BALE is also used o qualify ISA bus cycles for
signals on the Peripheral Interface (Pl) bus {PM/IO# and PW/R#). On the falling edge of BALE, PM/IO# and PW/R# can bg
sampled to determing the type of ISA bus cycle that is going to occur. BALE may be used to qualify and generate buffered |

control and status sighizls to the I1SA expangion bys. The Pl bus signal decoding is as follows:

TypeofBusCycls  ~ PM/IO# PW/R#
Memory Read 1 0
Memory Writs 1 1
/O Read 0 0
10 Write ‘0 1
Interrupt Acknowledge Yy 1
HALT (address =2)* 1 1
Shutdown (address = )" A 1

"Notg that BALE is not generated for th.e'se cycles, howaver the PM/IO# and PW/R# will reflect these states during HALT and
Shutdown bus cycles where BALE is driven in typical ISA bus systems. Memory read/write, 1O read/write and interrupt/interrupt
acknowledge cycles correspond to the standard I1SA bus cycle.

BUSY# BUSY: This active LOW input signal indicates a busy condition a math co-processar {(MCP).

CA [1511] Cache Address Bus: This is the address bus ouiput used to select the memory cell in the cache memory. The CA2 signal is
also connected to the CMDO# input of the MCP indicating Opcode (when high) or Data (when low) during a write cycle and
control/stafus register (high) or data register (low) during a read. CAZ is used to address the upper or lower DWORD port of the

MCP.
CCSH# Cache Chip Select High Byte: This active LOW output is used to enable the upper byte of the cache SRAMSs. This signal
should be connected to the upper byte cache SRAM chip-select input.
CCSL# Cache Chip Select Low Byie: This aclive LOW output is used to enable the lower byte of the cache SRAMs. This signal
__| shouid be connected to the lower byte cache SRAM chip-select input.
CD[i5:0] Cache Data Bus: This is the bi-directicnal data bus used to transfer data between the cache SRAMs and the Intel386 SL CPU.
The Cache Data bus is also used to transfer data between the MCP and the Intel386 SL CPU.
CMUX0o CPU Multiplexed Pin Zero: This output signal has two functions. When the Intel386 SL CPU Memory Controller Unit is
- (CASL3#/ cenfigured as 2 DRAM coniroller then this pin becomes "CASL3#" and should be connected to the lower byte of DRAM bank 3
DIR) CAS# input. When the Intel386 SL CPU Memory Controller Unit is configured as an SRAM controller this signal becomes the
direction control (DIR) and shoiild be connected to the direction control input of the SRAM data transcelver. _
CMUX1 CPU Multiplexed Pin One: This output signal has two functions. When the Intel386 SL CPU Memory Conirolisr Unit is
(CASH3#/ configured as a DRAM controller then this pin becomes "CASH3#" and should be connecied to the upper byte of DRAM bank 3
LE) CAS# input. When the intel386 SL CPU Memory Coniroller Unit is configured as a SRAM controller this signal becomes"LE"

and should be connected to the latch enable input of the SRAM address latch.
This pin is disabled when SUS_STAT# is active {LOW} and the system is not performing a suspend refresh operation. When the
pin is disabled the cutput is sustained at the previous state by internal "keepers".

CMUX2 GPU Multiplexed Pin Two:; This output signal has two functions. When the Intel386 SL GPU Memaory Coﬁirollér Unit is
(CASL2# canfigured as a DRAM controller this pin becomes "CASL2#" and should ba connected to the lower byte of DRAM bank 2 CAS#
DEN3#} input. ‘When the intel386 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becomes "DEN3#" and

should be connected to the data fransceiver enable input for bank 3 of the SRAM memory subsystem.
This pin is disabled when SUS_STAT# is active {LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the oufput is sustained at the previous state by internal "keepers". -

CMUX3 | CPU Multiplexed ‘Pin Three: This autput signal has two functions. When the Intel386 SL CPU Memary Contfolle'r 'Unit. is

(CASH2#/ configured as a DRAM controller this pin becomes "CASH2#" and should be connected fo the upper byte of DRAM bank 2
DEN2#) CAS# input. When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becomes "DEN2#"

and should be connected to the data transceiver enable input for bank 2 of the SRAM memory stbsystem.
This pin is disabled when SUS_STAT# is active {LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers”.

CMUX4 CPU Muitiplexed Pin Four: This output signal has two functions, When the Intel3ss SL CPU Memory Caontroller Unit is
(CASL1# configured as a DRAM controller this pin becomes “CASLA#* and should be connected to the lower byte of DRAM bank 1 CAS#
DENT# input. When the intel386 SL GPU Memory Controller Unit is configured as a SRAM controller this pin becomes "DENT#" and

should be connected to the data transceiver enable input for bank 1 of the SRAM memory subsystem.
This pin is disabled when SUS_STAT# is active {LOW} and the system is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers".
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Symbol

Name and Function

CMUX5
(CASH1#/
DEN1#)

CPU Multiplexed Pin Five: This oulput signal has two functions. When the Intel3865l. CPU Memory Controller Unit is
configured as a DRAM controller this pin becomes "CASH1#" and should be connected to the upper byte of DRAM bank 1
CAS# input. When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM centroller this pin becomes "DEN1#"
and should be connected to the data transceiver enable input for bank 1 of the SRAM memory subsystem.

This pin is disabled when SUS_STAT# is active {LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the ocutput is sustained at the previous state by internal "keepers”.

CMUX6
(CASLO#/
DENO#)

CPU Multiplexed Pin Six: This output signal has two functions. When the Intel386 SL CPU Memory Conftroller Unit is
configured as a DRAM controller this pin becomes "CASLO#" and should be connected to the lower byte of DRAM bank G CAS#
input.

When the Intel286 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becomes "DENO#" and should
be connected to the data transceiver enable input for bank 0 of the SRAM memory subsystem.

This pin is disabled when SUS_STAT# is active (LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers".

CMUX7
(CASHO#/
DENO#)

CPU Multiplexed Pin Seven: This output signal has two functions. When the Intel386 SL CPU Memory Controller Unit is
configured as a DRAM controller this pin becomes "CASHO#" and should be connected to the upper byte of DRAM hank 0
CASH input. When the Intel386 SL CPU Memery Controller Unit is configured as a2 SRAM controller this pin becomes "DENO#"
and should be connacted to the data transceiver enable input for bank 0 of the SRAM memery subsystem.

This pin is disabled when SUS_STAT# is active (LOW) and the sysiem is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers".

CMUX8
(RAS3#
CE3#)

CPU Multiplexed Pin Eight: This output signal has two funciions. When the Intel386 SL CPU Memory Controller Unit is
configured as a DRAM coniroller this pin beccmes *RAS3#" and should be connected to ihe upper and lower byte of DRAM

bank 3 RAS# inputs.
When the niei386 SL CPU Memory contraller Unit is configured as a SRAM controller then this pin becomes "CE3#" and should

be connected to the upper and lower byle of the SRAM chip-select, or to the chip-select decode logic for bank 3 of the SRAM

memory subsystem.
This pin is disabled when SUS_STAT# is active (LOW) and ihe system is not performing a suspend refresh operation. When the

pin is disabled the output is sustained at the previous state by internal "keepers".

CMUX9
(RAS2#/
CE2#)

CPU Multiplexed Pin Nine: This output signal has two functions. When the Intel386 SL CPU Memory Controller Unit is
configured as a DRAM controller this pin becomes "RAS24" and should be connected to the upper and lower byte of DRAM
bank 2 RAS# inputs.

When the Intel286 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becomes "CE2#" and should be
connecled to the upper and lower byte of the SRAM chip-select, or to the chip-select decode logic for bank 2 of the SRAM
memoary subsysiem.

This pin is disabled when SUS_STAT# is aciive {LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the ouipul is susiained at the previous state by internal "keepers".

CMUX10
(RAST#/
CE1#)

CPU Multiplexed Pin Ten: This output signal has two functions. When the Intel386 SL CPU Memory Controller Unit is
configured as a DRAM controller this pin becomes "RAS1#" and should be connected to the upper and lower byte of DRAM
bank 1 RAS# inputs.

When the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becomes "CE1#" and should be
connected to the upper and lower byte of the SRAM chip-select, or to the chip-select decode logic for bank 1 of the SRAM
memory subsystem.

This pin is disabled when SUS_STAT# is active (LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers".

CMUX11
(RASO#/
CE0#)

CMUY Multiplexed Pin Eleven: This output signal has two functions. When the Intel386 SL CPU Memory Controller Unit is
configured as a DRAM controlier this pin becomes "RASO#" and should be connected to the upper and lower byte of DRAM

bank 0 RAS# inputs.
when the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becores "CEO0#" and should be

connected to the upper and lower byte of the SRAM chi-select, or to the chip-select decode logic for bank 0 of the SRAM

memory subsystem.
This pin is disabled when SUS_STAT# is active (LOW) and the system is not performing a suspend refresh operation. When the

pin is disabled the output is sustained af the previous state by internal "keepers".

CMUX12
(PARL/
OLE#)

CPU Multiplexed Pin Tweleve: This output signal has two functions. When the Intel386 SL CPU Memory Controlier Unit is
canfigured as a DRAM controller this pin becomes "PARL" and should be connected to the lower byte of DRAM bank 0 data
parity bit.

Whan the Intel386 SL CPU Memory Controller Unit is configured as a SRAM controller this pin becomes "OLE#" and should be
connected to the lower byte of the SRAM output enable input of the SRAM memory subsyster.

This pin is disabled when SUS_STAT#is active (LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous stafe by internal "keepers".

CMUX13
{(PARH/
OHE#)

CPU Multiplexed Pin Thirteen: This output signal has two functions. When the Intel386 SL CPU Memory Centroller Unit is
configured as a DRAM controller this pin becornes "PARH" and should be connected to the upper byte of DRAM bank 0 data
parity bit.

When the Intel386 SL CPU Memory Controller Unit is configused as a SRAM controller this pin becomes "OHE#" and should be
connected to the upper byte of the SRAM output enable input of the SRAM memory subsystem.

This pin is disabled when SUS_STAT#is active {LOW) and the system is not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers".

CMUX14
(ROMCS1#/
FLSHDCS#)

CPU Multiplexed Pin 14: This output signal has two functiens. The Intel386 SL CPU can be configured io use this pin as either
a BIOS ROM chip-select (ROMCS 148, or a FLASH disk chip-select signal (FLSHDCS#). In either case, the signal is driven LOW
when an access to the selected interface occurs.
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. Symbal

Name and Function

C'O_E# .

Cache Output Enable: This active LOW output signal is used to indicate a read access to the CACHE SRAMs, and is used to
ériable the cache SRAMS' output buffers. This signal should be-conneéted fo the output enable signals of the upper and lower

'| byts cache SRAMS. :

CPURESET

CPU Reset: This active HIGH input forces the Intel386 SL CPU to'exXecute a resét to the internal GPU core and state machines.

| The configuration registers are not reset.

CWE#

.| Cache Write Enable: This active LOW output is used 1o indicate write (LOW) access to the cache SRAMs. This signal should
| be connected to the write enablg signal of the upper and lower cache SRAMS. o

DMAB/168

DMA 8-bit or 16-bit Cycle: This input, in conjunction with HRQ, indicates to 386 SL CPU if an 8-bit or 16-bit DMA access is

| occurring. If an 8-bit DMA access is occurring, the Intel386 SL CPU will swap the upper byte of dafa to the lower data byte for

upper byte accesses:

EFl. -

- | ‘External Frequency Input: This is. an oscillator input. This clock controls all CPU eore and memory controlier timings and is

equal to twice the desired processer frequency:- - - .

ERROR#-

Numerics ERROR: This active LOW input to the Intel386 SL CPU is generated from a math co-processor (MCP). K also

-} indicates to the 82360SL. that an unmasked exception has aceurred in the MCP. ERROR# is provided to allow numerics error

handling conpatible with the ISA bus compatible: Personal Computer.

HALT#

HALT: This ac¢tive LOW output indicaies 1o external devices that the Intel386 SL CPU has executéd a HALT instruction
(address = 2) or a shutdown condition (address = 0). This can be used as an indicator for devicas to assert the STPCLK# signal.

HLDA

HoLD Acknowledge: This active HIGH output indicates to external devices that the Inteladé SL CPU has relinquished control
of tie ISA bus. At this-time the Iniel386 SL CPU has flgated the address and control signals of the ISA bis.

HRQ

Hold ReQuest: This active HIGH input indicates to-the Intel386 SL CPU that an external device wishes to take control of the
ISA bus.

INTA#

INTerrupt Acknowiedge: This active Low 6utput indicates that the Intel386 SL GPU is executing an interrupt acknowledge bus
cycle. During this process an external interrupt device will pass an interrupt vectar io the Intel386 SL GPU.

INTR

Interrupt Request: This active HIGH input indicates to the Intel386 SL CPU that an external device is requesting the execution
of an interrupt service routine.

IOCHRDY

I/0 CHannel ReaDY:; This active HIGH input indicates that the /O Channel, (ISA expansion bus), is ready to terminate the bus
cycle. The ISA expansion bus is a normally ready bus and IQCHRDY is active HIGH. When an ISA bus peripheral needs to
extend the standard 3 SYSCLK, 18-bit ISA bus cycle the peripheral device asserts IOCHRDY LOW.

I0CS16#

I/0 Chip Select 16: This active LOW input indicates that an I5A bus peripheral wishes 1o execute a 16-bit IO cycle. This signal
has an active pull-up, when not driven the default IO bus cycle is 8 bits.

IOR#

I/ Read: This active LOW signal indicates that the ISA bus is executing an /O read cycle.

1ow#

IO Write: This active LOW signal indicates that the ISA bus is executing an I/O write cycle.

ISACLK2

ISA Clock Two: This is an oscillator input. This clock controls all of the ISA bus timings and is equal o twice the SYSCLK
frequency. Normally the ISA bus SYSCLK is 8 MHz, and the ISACLK2 oscillator is 16 MHz.

LA[23:17]

Latchable local Address bus: This is the urlatched local address of the ISA bus for access to mamory above 1 megabyte. The
LA bus is also used by the Peripherial Interface (PI) Bus.

MA[10:0]

Memory controller Multiplexed Address bus: This is the address bus oufput for the Memory Controller Unit. The 22-bit
address is output in a row/column fashion fer both DRAM and SRAM memory subsystems. The Memory Controller Unit places
the ROW address out first and qualifies it by the RASx# signal going active in DRAM mode or the LE signal geing active in the
SRAM mode. The column address is then placed on the Memory Address bus and is qualified by the CASXx# signals gaing
active for the DRAM mode,

This pin is disabled when SUS_STAT# is active (LOW). when the pin is disabled the output is sustained at the previous state by
internal "keepers". :

MASTER#

Master: This active LOW input indicates that an ISA bus peripheral is conirolling the bus. The periphieral device asserts this
signal in conjunction with a DMA request (DRQ) line or the HRQ (hold request 1o gain control of the bus. When the MASTER#
signal is asserted LOW along with HRQ being asserted HIGH or a DRQ line being asserted HIGH, the Intel386 SL CPU will float
all address, data and control signals on the ISA bus.

MD[15:0]

Memory controller local Memory Data bus: This is the bi-directional data bus of the Memery Controlier Unit. All accesses by
the Memory Controller Unit that transfer data between the Intel388 SL CPU and SRAM or DRAM use the Memory Data Bus.
This pin is disabled when SUS_STAT# is active (low) and the system s not performing a suspend refresh operation. When the
pin is disabled the output is sustained at the previous state by internal "keepers®,

MEMCS16#

MEMory Chip Select 16: This active LOW input indicates that an ISA bus peripheral wishes to execute a 16+bit memory cycle.
This signal has an active pull-up, Wheh nof driven the default memory bus cycle is 8 bits.

MEMR#

| accessing memory on the ISA bus, the DMA device or Master drives MEMR#.

MEMory Read: This bi-directional active LOW signal indicates when a memary read access is taking place on the ISA bus.
When the Intei386 SL CPU is performing a memory read to ihe ISA bus it is an oulput, when the DMA or Bus Master is

MEMW:

MEMory Write: This bi-directional active LOW signal indicates when a memory write access is taking place on the ISA bus.
When the Intel386 SL CPU Is performing a memory write to the ISA bus it is an output, when the DMA or Bus Master is
accessing memory on the ISA bus, the DMA controller or Bus Master drives MEMW#.

N/C

'No conneciion: These pins must not be connected to any voliage; but must be left floating in order to guarantee proper

operation of the Intel386 SL CPU and to malntain compatibility with future Intel Processors.

NME.

Non-Maskable Interrupt: This rising edge sensitive input will latch a request to the Intel386 SL CPU for 2 non-maskable
interrupt on a LOW-to-HIGH transition.

| NPXADS#

Numerics ADdress Strobe: This active LOW ouiput signal indicates the start of a math co-process (MCP) data transfer cycle.
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Symbol Name and Function

NPXCLK Numerics Clock: This output signal is uged to drive the MCP clock input.

NPXRDY# Numerics Ready: this active LOW input is used 1o terminate a MGP bus cycle. This signal is low for IO and data operand MCP
cycles. .

NPXRESET Numerics Reset: This active HIGH outpui signal is used to reset the MCP.

NPXW/R# Numerics Write or Read: This output signal indicates the type of data fransfer that is being performed between the Intel388 SL
CPU and the MCP. When high this signal indicates a MCP write, when low this signal indicates a MCP read.

ONCE# ON-board Circuit Emulation: This active LOW input signal floats the neccessary outputs from the Intel386 SL CPU allowing an
in-circuit emulation (ICETM-InieIBBBTM SL) module 1o drive the Intel386 SL CPU signals. this allows an emulator to be used for
system testing and developement while the Intel386 SL CPU and the 82360SL are still physically populated on the system
motherboard. The state of all Intel386 SL GPU and 82360SL signat when ONCE# is asserted low is summarized in section 2,
{intet386 SL CPU and 82360SL signal characleristics). Note that the ONCE# pin of the Intel386 SL CPU should not be
connecied to the ONCE# pin of the 82360 SL 1/C.

PCMD# PI-BUS command: This active LOW output indicates that valid write data is on the System data bus (SD[15:0]) signals, or that
the Intel386 SL CPU is ready to sample valid read data from the Pl bus for Peripherial Interface bus cycles.

PEREQ Processor Extension Request: This active HIGH input signal indicates that the MCP has data to transfer to or from the
Interl386 SL CPU.

PERR;t Parity ERRor: This active LOW output indicates to an extemnal device that the Iniel386 SL CPU Memory Controller Unit has
detected a memory parity error. The PERRORY signal is used by the 82360SL to generate NMI back 1o the Intel386 SL CPU.

PM/IO# PI-BUS Memory or l/O: This output indicales the iype of bus cycle the Intel386 SL CPU is executing on the Peripherial
Interface Bus {Pl-bus): Either a Memory (HIGH} or /O (LOW) cycle.

PRDY# PI-BUS Ready: This active LOW input is used to terminate Peripherial interface bus cycles. the Peripheral Interface Bus is a
normally not-ready bus, and will continue the bus cycle until the PRDY# is activated or a Peripherial Interface Time-cut occurs.

PSTART# PI-BUS START: This active LOW output indicates that the address (SA[19:0], LA[23:17] and SBHE#), command signals
(PM/IO# and PW/R#) and chip-selacts (VGACS# or FLSHDCS#) are valid for a Peripheral Interface Bus cycle,

PW/R# PI-BUS Write or Read: This cutput indicates the type of bus cycle the Intel386 SL CPU is executing on the Peripheral Interface
Bus: Either a Write (HIGH) or Read {LOW) cycle.

PWRGOOD Power Good: This active HIGH input indicates that power to the system is good. This signal is generated by the power supply
circuitry, and a LOW level on this signal causes the Intel386 SL io totally reset: The CPU core is reset, intemnal state machines
are reset, all configuration registers are reset.

Power Good should be low for a specified minimum number of CPU clocks for valid recognition in order to perform a global
Intel386 SL CPU reset.

REFREQ REFresh REQuest: This active HIGH input indicates that the Intel386 SL CPU should execute an internal DRAM refresh cycle
to the on-board local memory.

ROM16/8# ROM 16-bits or 8-bits: This input configuration signal pin selects if the BIOS interface is 2 16-bit (when high) or 8-bit inierface
{when low}. this pin has an internal pull-up resistor defaulting to a 16-bit wide BIOS EPROM.

ROMCSO# ROM Chip Select 0: This LOW frue oulput provides the chip select for the System BIOS EPROM.

SA[19:0] System Acddress Bus: This is the bi-directional system address of the ISA bus, as well as the Peripheral Interface Bus.
SA[16:0] are Inputs during DMA and Master operation. SA[18:17] are outputs only since a 8237 compatible DMA controller
accesses up to 64 kBytes at a ime. The 7415612 module in the 823605L is used to furnish the DMA upper addresses for DMA
access 1o 16 Megabyte.

SBHE# System Byte High Enable: When this output signal is LOW, it indicates that data is belng transferred on the upper byte of the
16-bit data bus (SD[15:8)).

SP[15:0] System Data Bus: This 16-bit bi-directional data bus is used to transfer data between the Intel386 SL CPU and the I1SA bus.
The system dala bus is also used io transfer data between the Intel386 SL CPU and the Peripherial Interface {PI-BUS).

SMi# System power Management Interrupt: This falling adge sensitive input latches a Power Management interrupt request with a
High-to-Low edge. The SMI# is the highest priority interrupt in the Intei386 SL processor.

SMRAMGS# | System power Management RAM Chip Select: This active LOW output is used to select an external sysiem power
management SM-RAM, and o indicate 1o the 82380SL device when accesses to the system power management SM-RAM are
occurring.

STPOLKE Stop Clock: This active LOW input stops the clack to the internal Intel386 CPU core. (This signal is functionally tested by the
exacution of HALT or I/Q read instructions.)

SYSCLK System Clock: This is a clock oufput equal to one half of the ISACLK2 input frequency.

SUS_STAT# | SUSpend STATus: This active LOW input indicates to the Intel388 SL CPU that system power is being turned off. The Intel386

o SL CPU will respond by electrically isolating selected pins as indicated in Section 2, {Intel386 SL CRU signal characteristics).

TURBO Turbo: This active HIGH input signal indicates to Infel386 SL CPU when to enter "Turbo Mode”. Turbo Mode is defined as the
CPU executing at full speed, the defaull speed for the system. When this signal is forced inactive LOW, the intel386 SL CFU
executes from a divide by two or a divide by four clock as defined by the De-turbo hit in the CPUPWRMODE register. When this
signal is HIGH, the CPU executes from a clock as defined by the Fast CPU clock field in the CPUPWRMODE register.

Voo System Power: Provides the +5V nominal D.C. supply inputs.

VGACS# VGA Chip-select: This active LOW output is asseried anytime an access ocours fo ihe user defined VGA address space.

Vss System Ground: Provides the OV connection from which all inputs and outputs are referenced.
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F WHE# Write High Enable: This active LOW output indicates that.a- write-access tothe upper byte of the Intel386 SL CPU memory bus; |

is oceurring when the Memory Controller Unit is configured for SRAM mode. When in DRAM mode, the signal is active anytime
a write access oceurs. This output should be connected to the write enable of the upper byte for either DHAM or SRAM memory
subsystems. This pin is driven inactive during a suspend operatlon

WLE# | Write Low Enable: This active LOW output | indicates that a write access to the Iower byte of the [ntel386 SL CPU memory bus: [
: I occurrmg when the Memory Contraller Unit is configured for SRAM mode. When in DRAM mode, the signal is active ariytine
| @ write access occurs. This output should be connected to thé write enable of the lower byte for either DRAM ar SF!AM memory
T subsystems. This pin is driven inactive during a susperid operation.
ZEROWS# ZERO Walt State (ISA bus signal) This active LOW input indicates that an I1SA bus penpheral wishes'to execute a zero wait

| ZEROWS# is driven |ow, a 16-hif bus cycle will accur in two SYSCLKs, Whan ZEROWS# is driven low for an 8-bit memory cycle

state bus cycla (the normal default 16-bit ISA bus memory or /0 cycle is 3 SYSCLKs of one PC/AT equivalent wait state). When

the default 6 SYSCLK bus cycle is shortened to 3 SYSCLKs.

Note: 1. Pins CMUX4 arid CMUX5 both carry the S|gnal DEN1# In the SRAM mode: T|‘IIS is-dong to prowde |ncreased drive capacity align please

on the DEN1# signal.
2. :Pins CMUX6 and CMUX7 both carry the sigfial DENO# in the SRAM mode. This is done o prowde increased drive .capacity on align,

pleace the DENG# signal.

2. 82360SL /0 SUBSET |

2-1. Pin configuration
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rhaf G CEFfEfabEcrior gt igdestettet .83 38c2w385,
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l]HﬂHHHHﬂ[I[IﬂﬂﬂHHﬂHﬂﬂﬂﬂﬂ[lﬂﬂHHHHHHHHDHHHHDHHHHHHHHHH/>
PIN 196
VCGo [}~ PIN1 PIN 147 -7 v538
[ o3 N m— 1 LPTERAORA#
XDENS [ [ LPTDO
XDiR [ [ 1 LPTAFDH
X7 ] ] LPYSTAOBE#
so7 ] [~ PERRY
sDB [ [ ] CPURESET
505 ] — ]
504 ] 1 INTR
503 [ 1 +ra
foist- m— [ ] HDA
so1 ] ] DMaAsrs#
1a 1ol — [ A20GATE
1[4 [ INTA%
515 [T 1 HALT#
VS5 I vice
BA14 [ [ 1 STPCLKs#
veo1 [ 1 vss?
sA13 [ 1 swis
Sat1z [T} [ REFREQ
sat 1 COMBOTR#
SA10 ™1 comMerl
sho [ 82360SL [ coueaTss
2 ) — X 1 COMBRXD#
W (TOP VIEW COMPONENT 7 comerss
A [——1 COMBTXD
Y — MARKING FACE UP) ] comaosas
sa ] [ comBDGD#
8a3 ] [ cOMADTRE
- — 1 COMARIZ
5N — [ coMmacTse
vss: [ 1 vcer
540 | [ osc
vee2 [ vase
ZEROWS# [ [~ COMARXD
JOGHRDY [} [T COMBRTSY
AEN [ [ COMATXD
SMEMWH ] |1 COMADSR#
SMEMRILOMENS [ I3 COMADGDH
[l — I ] 8WQUTS
10R# [} ] RESETDRYV
DACK3# ] [ swouT4
DROB [ 1 swouTz
DACK# [ 1 swourz
[ein i — 1 HCSo#
REFRESHE [ 1 Hocs1
SYSCLK [ [ HDY
.ol — 1 1rRQ9
V582 [T PIN49 —1 voes

&

s 22X

voC3 ]
IRQ8 ——
IRQS
IRQ4 ]
ras =
KBDCLK ]
KBDAZ0 [~
[ ——
DAGK24 [
6 —H
RO —
SBHE# [
Laza ]
g —
vssa [
X1
vGC4 [
cxe —]
LAZ1 [
Lago [
Ll —
L m—
L m—
0 [
1
2
L —
—
CKoi [
MEMR? [
VsS4 ——
COMXY [
vGes [
comxz [—]
DRQD [
MEMWY [
DACKS# [
PROS ]
DAGKS# ]
DROS [
DACK7# [
DRO? ]
SMOUTD [
SMouT1 [—
FLPCS# ]
BALE ] 2
vsss -8
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2-2. Pin table
Table 2-3. 82360SL Pin Characteristics
Signal Name i;?:: Type Term lir"‘(sH Milrfi;lax Susp ONCE

A20GATE B135 (0] 12,2 20, 50 Tri Tri
AEN B37 (0] 24, 4 50, 240 Tri Tri
BALE B97 | Tri Tri
BATTDEAD# B188 | Actv Tri
BATTLOW#H B187 I Actv Tri
BATTWARN# B189 i 60K PU Tri Tri
C8042CS# B57 0] 12,2 20,50 Tri Tri
COMACTS# B117 | GOK PUJ Tri Tri
COMADCD# B102 | 60K PU T Tri
COMADSR# B110 | 60K PU Tri Tri
COMADTR# B119 O 12,2 20,50 Tri Tri
COMARI# B118 | 60K PU Actv Tri
COMARTS# Bii12 0 12,2 20, 50 Tri Tri
COMARXD B113 | 20K PD Tri Tri
COMATXD B111 0 12,2 20, 50 Tri Tri
COMBCTS# B125 I 60K PU Tri Tri
COMBDCD# B120 | 60K PU Tri Tri
COMBDSRi# Biz1 I 60K PU Tri Tri
COMBDTR# B127 0] 12,2 20,50 Tri Tri
COMBRI# B126 | 60K PU Actv Tri
COMBRTS# B123 0 12,2 20, 50 Tri Tri
COMBRXD B124 | 20K PD Tri Tri
COMBTXD B122 @] 12,2 20, 50 Tri Tri
COMX1 B82 1 Tri Tri
COMX2 Bs4 C 1 1

CPURESET B141 (0] 12,2 20, 50 " Actv Tri
(924 B&6 | Tri Tri
cXe Beg o] 1 1

DACKO# B72 (o] 12,2 20, 50 Tri Tri
DACK1# B44 0 12,2 20, 50 Tri Tri
DACK2# B59 0 12,2 20, 50 Tri Tri
DACK3# B42 C 12,2 20,50 Tri Tri
DACKS# B87 (0] 12,2 20, 50 Tri Tri
DACKS# 889 @] 12,2 20,50 Tri Tri
DACKT7i# BS1 o] 12,2 20,50 Tri Tri
DMABH B B136 O 12,2 20, 50 Tri Tri
DRQO B85 | 20K PD Tri Tri
DRQ1 B45 | 20K PD Tri Tri
DRQ2 B194 | 20K PD Tri Tri
DRQ3 B43 | 20K PD Tri Tri
DRQS5 Baa l 20K PD Tri Tri
DRG6 B9 1 20K PD Tri Tri
DRQ7 Ba2 | 20K PD Tri Tri
ERROR# B149 | BOKPU Tri Tri
EXTRTCRW# B166 0 SO0K PU - 12,2 20,50 1 Tri
EXTRTCAS B168 0 20K PD 12,2 20, 50 0 Tri
EXTRTCDS B167 Q 60K PU 12,2 20, 50 1 Tri
EXTSMI# B188 I 60K PU Tri Tri
FLPCS# B96 C 12,2 20, 50 Tri Tri
HALT# B133 ! 60K PU Tri Tri
HD7 B101 [8] 60K PU 24,4 20, 100 Tri Tri
HDCS0# B103 O 12,2 20, 50 Tri Tri
HDCS1# B102 O 12,2 20, 50 Tri Tri

11-10




-PG=688%

PQFP

Drive

Load

4 onge

Signal Name Pin # Type e T?_rrn_ . low, loH. .. . Min, Max Susp
-HDENH#- - - -.B183. - . -0 12,2 . |. 20,50 Tri Tri
HDERNL#: ' B184 .0 o 12,2 20,50 Tri L Tri
HLDA .~ - B137- - _20KPD - T T
HRQ .~ B138 0 o 12,2 20, 50 - Tii - Tri-
IMUXO B171 1 " 20K PD Tri T
INTA# . B134 [ 80K-PU Tr T
INTR - .. . B39 0 - 12,2 20, 50 Tri T
IOCHCK# B193 I 4.7K PU Tii ST
IOCHRDY B3 . looD 24, 4 20, 240 Tri CTH -
10CS16# B1g2 - [ e ' Tri o
IOR# . Bat - o - 244 " 50, 240 Tri Tri
Ow# B40 R 24,4 50, 240 T Tri
IRQT ... B61 | 10K PU Tri TH
IRQ3 | . . B54 B 10K PU Tri Tri
IRQ4 .~ B53 | 10K PU Tri- T
1RQS- B2 - N 10K PU Tri CTH
[IRQE - B5t- -k 10K PU Tri T
IRQ7 .. B4a [ 10K PU ~Tri T
| 1IrQa# B170 I 20K PD ~ Actv Tri.
IRQ9 B100 | 10K PU Tri Tri
IRQ10 B74 [ 10K PU T Tri
iRQ1T, B75 [ 10K PU Tri Tii
IRQ12 B76 [ 10K PU Tri Tri
IRQ14 B78 | 10K PU Tri T
IRQ15. B77 ! 10K PU Tri Tri
KBDA20 B56 [ 60K PU Tri Th
KBDCLK B55 0 12,2 20, 50 Tri i
LA17 B73 10 24, 4 50, 240 Tri Th
LA18 B72 [s 24,4 50, 240 Tri Tri
LA19 B71 10 24, 4 50, 240 Tri Tri
LA20 B70 10 24,4 50, 240 Tri Tr
LA21 B69 10 24,4 50, 240 Tri Tri
LA22 B64 10 24,4 50, 240 Tri Tri
LA23 B3 10 24, 4 50, 240 Tr T
LPTACK# B150 [ 80K PU Tri Tri
LPTAFD# Bi44 oop 47K PU 12 20,100 T Tri
LPTBUSY B151 ! 20K PD Tri Tri
LPTDO B145 10 20K PD 8,2 20, 100 Tri Tri
LPTD{ B154 10 20K PD 8,2 20, 100 Tri Tri
LPTD2 - B156 e} 20K PD 8,2 20,100 Tri Tri
LPTD3. B158 ‘10 20K PD 8,2 20, 100 Tii Tri
LPTD4 B159 10 20K PD 8,2 20, 100 Tri Tr
LPTDS B160 10 20K PD 8,2 20, 100 Tr Tii
LPTD6 B161 0 20K PD 8,2 20, 100 Tri Tri
LPTD?7 Bi62 [<] 20K PD- 8,2 20,100 Tri T
LFTDIR. B164 0 oD 4.7K PU 12 20,100 Tri T
LPTERROR# Bi46 I 60K PU Tl Ti
LPTINIT# B155 0 oD 47KPU 12 20, 100 Tri Tri |
LPTPE . B152 [ 20K PD Tri T
LPTSLCT B153 i 20K PD Tri Tr
LPTSLCTIN B157 00D 47K PU 12 20,100 Tri Tr
LPTSTROBE# B143 O opl! 47K PU 12 20, 100 Tri Tri
MASTER# B95 i N ™ ™
MEMR# B8O [s 24,4 20, 240 Tri Tri
MEMW# B8s o] 24,4 20, 240 Tri Tri
NC B2 :

-1
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Signal Name I;%F: Type Term IcE?_r.lToeH Mil;fi;ljax Susp ONCE
NMI B140 0 12,2 20, 50 Tri Tri
ONCE# B195 I 60K PU Tri Acty
0sG B1156 O 24 50, 240 Tl Tri
PERRA# B142 [ 60K PU Tri Tri
PWRGOOD B191 1 Actv Tri
RC# B58 | 80K PU Tri Tri
REFREQ B128 O 12,2 20, 50 Acty Tri
REFRESH# B46 10 CD 300 PU 8 50, 240 Tri Tri
RESETDRY B107 0 24 50, 240 Tri Tri
RTCEN# B175 | Actv Tri
RTCRESET# B169 | Actv Tri
RTCVCC B177
RTCX1 B178 I Actv Tri
RTCX2 B176 8] Actv 1
Reserved B173
SAD B33 10 24, 4 50, 240 Tri Tri
SA1 B31 10 24,4 50, 240 Tri Tri
SA2 B30 le; 24, 4 50, 240 Tri Tri
SA3 B29 iC 24, 4 50, 240 Tri Tri
SA4 B28 8] 24, 4 50, 240 Tri Tri
SA5 B27 10 24,4 50, 240 Tri Tri
SAB B26 10 24,4 50, 240 Tri Tri
SA7 B25 10 24,4 50, 240 Tri Tri
SA8 B24 10 24, 4 50, 240 Tri Tri
SAS B23 10 24, 4 50, 240 Tri Tri
SA10 B22 10 24,4 50, 240 Tri Tri
SA11 B21 10 24,4 50, 240 Tri Tri
SA12 B20 10 24,4 50,240 Tri Tri
SA13 B19 O 24,4 50, 240 Tri Tri
SA14 B17 10 24, 4 50, 240 Tri Tri
SA15 B15 l@] 24,4 50, 240 Tri Tri
SA1B B14 [8] 24,4 50, 240 Tri Tri
SBHE# BE&2 (@] 24,4 50, 240 Tri Tri
SDo B13 10 24,4 50, 240 Tri Tri
SD1 B12 10 24,4 50, 240 Tri Tri
Sb2 B11 10 24 4 50, 240 Tri Tri
SD3 B10 10 24,4 50, 240 Tri Tri
Sb4 B9 10 24,4 50, 240 Tri Tri
SD5 B8 e} 24,4 50, 240 Tri Tri
SD6 B7 10 24,4 50, 240 Tri Tri
SD7 B& 10 24,4 50, 240 Tri Tri
SMEMR#/LOMEM# B3g 0O 80K PU 24, 4 50, 240 Tri Tri
SMEMW# B38 0 8OK PU 24, 4 50, 240 Tri Tri
SMI# B129 ; 12,2 20, 50 Tri Tri
SMOUTO B93 8] 12,2 20, 50 Tri Tri
SMOUTH Bo4 8] 12,2 20,50 Tri Tri
SMOUT2 B104 O 12,2 20,50 Tri Tri
SMOUT3 B105 O 12,2 20, 50 Tri TFri
SMOUT4 B106 O 12,2 20, 50 Tri Tri
SMOUTS B108 0 12,2 20, 50 Tri Tri
SMRAMCS# B180 | 60K PU Tri Tri
SPKR B182 o i2,2 20, 50 Tri Tri
SRBTN# B190 | Actv Tri
STPCLK# B131 0 12, 2 20, 50 Tri Tri
SUS_STAT# B185 0 12,2 20, 50 Act Tri
SYSCLK B47 | Tri Tri
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Sighé[?],'fla,r,n,e, 7! ':,f:]F: , Type “Term , I(li':l\:gH Mil;l??;ldax Susp . ONGE
TC BBO Nk -0 24,4 50, 240 Tri Tri
TIM2CLK2 . Bi72 | 20K PD T T
TIM20UT2 ' B174 e 12,2 20, 50 Tri ST
Xo7 Bs [} 80K PU 24,4 20, 100 L T -
XDEN# B3 0 12,2 20, 50 Tri Tr
XDIR B4 O 12,2 20, 50 Tri Tri
oOWS# B35 00D 24,4 50, 240 Tri Tr

NOTE: 1. These outputs'become CMOS drivers when bit 7 of the FPP_CNTL register is set.

Power Pins

Vcco: BOD1, BO18, B084, BUBD, B067, B083, B099, B116, B132, B148, B165, B181
Vss: BO16, BUs2, B049, Bods, B081, B098, B114, B130, B147, B163, B179, B196

2.3. SIGNAL DESCRIPTIONS
82360SL ISA Peripheral /0

The following table provides a brief description of the signa
carresporiding signalris low true when active. -

Is of the 823605L I/0. Signal names which end with the.character "#" indicate that the

Symbol

Name and Function

AZ0GATE

A20 Gate {direct to CPU): This active H IGH output signal allows the Intel386 SL GPU to pass A20 on the system address
bus. When this signal is LOW, A20 is masked to allow emulation of an 8086.

AEN

Address ENabled (ISA-bus signal): This active HIGH output indicates a DMA access or refresh. The 8236050 drive this
signal high to signify a valid DMA address. It is used by bus slaves to decode /O ports. All ports must be decoded for AEN
low. There are no DMA cycles to addressed /O ports,

BALE

Buifered Address Latch Enable {ISA-bus signal): This active HIGH input to the 823605L is driven by the Intel386 SL CPU
during standard [3A bus cycles. During ISA bus memory and I/Q cycles BALE is used to indicaie valid addressas at the start
of a bus cycle. 8A[19:0] are valid on the falling edge and LA[23:17] are valid while BALE is high. BALE is fs also driven high
by the Intel386 SL CPU and remains high during DMA, REFRESH and Master cycles.

BATTDEAD#

BATTery DEAD: This signal acis as @ reset to the state machines connected to RTCVCC.

BATTLOW#

BATTery LOW: This ‘active LOW input indicates that the battery power is low. BATTLOW# is typically driven by a D.C.
power converter associated with the battery power supply. A thermal power monitor indicates that the main battery power is
dropping below the adequate charge level to sustain operation. If this signal is asserted LOW a SMI request will be
generated. The feature is enabled via S/W conirol. The signal will also prevent a resume operation if asserted LOW.

BATTWARN#

BATTery WARNing: This active LOW input indicates the battery has minimai charge left {eg. one half an hour of full power
use remaining). It is used to generate a battery low warning tone,

CB042CS#

Keyboard controller Chip Select: This active LOW output is driven when there is an 1O read or write to the Keyhoard
Controller Ports 80 or 64 hex.

COM(A, B)CTS#

Clear To Send: This active LOW Input indicates to the Serial Port Controller for COMA or COMB that a serial device is clear
to accept data. This signal is typically used for a modem control function. a change in the state of this signal generates a
moderm stafus interrugit. The modem or data set asserts this signal when it is ready to accept data for transmission.

COM(A, B)DCD#

Data Carrier Detect: This active LOW input indicates that the Serial Port Gontroller COMA or GOMB has detected a data
carrier from the data set of a serial device. Typically this signal is from a modem.

COM(A, B)DSR#

Data Set Ready: This active LOW input signal is used by the modem or data set to indicate that the modem or data setis
ready to establish the communication link and fransfer data with the Serial Port Controller.

COM(A, B)DTR#

Data Terminal Ready: This active LOW output signal informs the modem or data set that the Serial Port Controller is ready
to communicate.

COM(A, B}RXD

Serial data Receive: This input signal is used to receive serial data, Each character can consist of from five to eight bits of
data with one start bit and one, one and a half or two stop biis. The least significant bit is received first.

COM(A; B)RI# .

Ring Indicator: This aciive LOW input signal is used for a modern control function. A change in the state {either from high to
low.or from low to high} of this signal generates a modem status inerrupt. The modem or data set asserts this signal to

indicatethatit has detected a telephone ring. This will cause the 82360SL to wake the Intelds6 SL CPU from a suspended

state if modem ring is enabled as a wake-up event.

COM(A, B)RTS#

Request To Send: This output signal is used to fransmit data serially between the Serial Port Controller and serial device,
Each character can consist of five to eight bits of data with one start bit and sither one, one and a half, or two stop bits. The
least significant bit is transmitted first. The contral of the format of a character is defined under S/W coniral via the Line
Control Register. Please consult the Intel386 SL Microprocessor SuperSet Programmer's Reference Manual for additionai
information. information regarding the functional timing specifications of transmitted and received serial data may be found in
seclions 6 and 7 (A. C. timing specifications and timing diagrams).
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Symbol

Name and Function

COM (A, B) TXD

Serial data transmission: This output signal is used to fransmit data serially between the Serial Port Controller and serial
device. Each character can consist of five to eight bits of data with one start bit and either one, one and a half, or iwo stop
bits. The least significant bit is transmitted first. The control of the format of a character is defined under S/W centrol via the
Line Conirol Register. Please consult the Infel386 SL Microprocessor SuperSet Programmer’s Reference Manual for
additional Information. Information regarding the functional timing specifications of fransmitied and recieved serial data may
be found in sections & and 7 (A. C. timing specifications and timing diagrams).

COMX1, COMX2

Crystal osclllator input and output pins: The crystal attached to these signals should be turned to 1.8432 Mhz. The
on-chip oscillator uses an external crystal and tank cireui fo generate an internal clock. This clock is used to generate the
various baud rates for the serial ports. Optionaily an external oscillator may be connected to the COMXT input.

CPURESET CPU RESET: This active HIGH output is connected directly to the Intel386 SL CPU to provide a reset of the Intel386 CPU
core. CPURESET always occurs during a PWRGOOQD reset. CPURESET may alsoc be generaled by RC# from a keyboard
controller, Fast Reset from /O Port 92 or other programmable Reset, or a resume from suspend.

CX1, CX2 Crysial osclllator input and output pins: The crystal should be tuned 1o 14,21818 MHz. It is used for the ISA bus signal

OSC signal and is intemally divided by 12 to clock the timer counters. The oscillator input may be directly driven from an
external source.

DACK([7:5], [3:0}#

DMA ACKnowledge channel n (ISA bus slgnal): The 82360SL DMA controller drives the respective DMA acknowledge
signal fow after a device has requested DMA service. The corresponding output signal indicates that the DMA channel

transfer may begin.

DMA8/16#

DMA 8-bit or 16-bit cycle: This cutput signal is directly connected to the Intel386 SL CPU. When the signal is HIGH it
indicates that the current DMA cycle is 8-hit. Whan this signal is low it indicates that the DMA cycle is using a 16-bit channel.

DRQ[7:5], [3:0]

DMA ReQuest channel n (ISA bus signal): These input signals are used to request DMA service from devices residing on
the 1SA bus. An ISA bus device drives this signal to request service from the appropriate DMA channe! by asserling this

signal high.

ERROR# MCP ERROR: This signal is an active LOW input to the 82380SL. The math coprocessor error signal generates a IRQ13
through the 823605L.

EXTSMI# EXTernal System Management Interrupt request: This active low input will generate a SMI request if the function is
enabled.

EXTRTCAS EXTernal RTC Address Strobe: this output signal is active HIGH when there is a write access to the RTC /O address port
and when an externat RTC is selected.

EXTRTCDS EXTernal RTC read Data Strobe: This output signal is active LOW when there is a read access to an external RTC /O data
port and when an external RTG is selected.

EXTRTCRW# EXTernal RTC (Real Time Clock) Read/Write: This ouiput signal is active LOW when there is a write access to an extemal
RTC I/0 data port and when an external RTC is selected.

FLPCS# FLoPpy Chip Select: This LOW true output signal is the chip select for the floppy disk controller /0 poris (03F0-03F5 and
3F7 hex.

HALT# HALT: This LOW true inpui signal is driven by the Intel388 SL CPU and indicates when the CPU has executed a HLT
instruction (address=2} or is in a shutdown condition (address=0}.

HD7 HD-bus Data bit HD7: The bi-directionat System Data Bit 7 is controlled separately for the Integrated Drive electronics
(1.D.E.) hard disk drive and floppy disk drive. This is provided to accommodate the VO address 3F7 hex which is split
between the floppy disk drive controller and L.D.E. hard disk. Dala transfer between storage peripherals connected 1o the
L.O.E. Hard Disk and Floppy Disk and the 82360SL are on separate busses. Data bit 7 has to be separated from data bits
[6:0]. The 823605L controls and buffers data bit 7 separataly.

HDCS[1:0J# Hard Disk Chip Select: These LOW true output signals are the L.D.E. hard disk drive chip selects decoded from the fl®]
address poris 01 F0-01F7h (HDCS0#) and 03F-D3F7h {(HDCS1#).

HDEN(H, L)# Hard Disk buffer ENable: These LOW true output signais control the |.D.E. hard disk data buffers, high and low bytes.

HLDA HoLD Acknowledge (direct to CPU): This HIGH true input signal indicates that the Intel386 SL CPU has released the ISA
bus for refresh, DMA or master cycles.

HRQ Hold ReQuest (direct to CPU): This active HIGH output signal indicates a request to the Intel386 SL CPU to release the
1SA bus when the B2360SL requests the bus for ISA bus style refresh, DMA or master mode cycles.

IMUXD This pin is multiplexed. 1t can be used as Timer 2 gate 2 input or an external audio input.

INTA# INTerrupt Acknowledge {direct to CPU): This active LOW input to the 82360SL indicates that the Intel386 SL CPU has
recognized an interrupt and will Inifiate an interrupt acknowiedge bus cycle, The INTA bus cycle is comprised of two eight-bit
/0 cycles in which the interrupt vector transferred on the second eight-bit I/O write of the INTA eyele.

INTR INTerrupt Request (direct to CPU): This active HIGH output requests a standard maskable interrupt to the Intel386 SL
CPU.

IOCHCK# 10 CHannel ChecK (ISA bus signal): This maskable active LOW input is driven by a device on the I1SA bus typically used to

indicate a parity error on the |SA bus. This signal is one of the possible sources which may generaie an NMI. NMI generation
via 10 Channe! Check may be enabled or disabled using PORT &1 {IOCKEN). NMI may be masked using the ISA bus
compatible NM! conire! port at O 70 hex bit 7.
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Name and Function

- i

IOCHRDY . -

.| /O.CHannel ReaDY (ISA. bus signal): This active HIGH O signal is used by the 82360SL DMA

controller to extend 1SA

-bus cycles. IQCHRDY is alsg used to extend bug cycles for /O device trapping. Additional wait states.extend the bus cycle,

allowing for start up during Resume mode. The ISA bus is a normally ready bus, an external device can extend a DMA cycle
or1SA bus gycle by deagserting this signal (driven low). This signal is nermally high on the. ISA bus.

[ocstes -

16-bit /O Chip Select (ISA bus signal); This activé Low input-signal to-the 82360SL is used 1o indicate a 16-bit 11O bus
cycle. The LD.E. hard disk high byte: buffer enable is generated when I0CS16# ig driven fow duding an 1.D.E. 16-hit 1O

- access: 0CS16# 16 also an input to the Intel386 SL.CPU driven by devices residing on the ISA bus to indicate a 1&-bit 110
-bus eycle. 7 . SR . o T

IOR#

| VO Read (ISA bus signal): This bi-directional-active LOW signal is an input during nernial sccesses to /O ports. When low
'| thig. signal .indicates an VO read. This signal js an autput from the 8236031 during DMA bus cycles for I/O-to memory
. transfers: L C T L S

10Ws#

170 Write (ISA"bus sighal): This bi-diréctional active LOW-signal is ani Input diring normal accesses 1o /O ports. When low

| this signal indicates and /O write: This signal.is, an output from the :823605L during DMA-bus cycles for memory ‘o /O

iransfers. | R

IRQ[15, 14,
129,73, 1}

TR IR TR

Interrupt ReQuest n (ISA bus signal): These active HIGH input signals are used to request intefTupt service. The interrupt
request lines are driven by devices en the I1SA bus which have a corresponding interrupt service routine associated with the
interrupt vector and interrupt request. - - - e T o

Interrupt ReQuest 8: Thig active LOW signal is used by the external Real Time Clock {0 Fediest intéritipt service.

| IRQ8#
KBDA20 " | KeyBoarD A20 gate: This active HIGH input s "ORed" with internal Bits 1 prodiice' AZ0GATE which goes to the Ifitel388 SL
e GPU. The bit is cohnected to prot 2,'bit 1 of ar 8042-in d standard ISA bus cormpatible syster;

KBDCEK KeyBoarD ClocK: This output signal is used {5 drive thie clock input'to the keyboard conitroller: It is detived from ths 8 MHz

T A SYSCLKandcanbé dividedby 1, 2, #or stopped. -+~ -~ . oo 0 0

LA[23:17] -| Local Address bus (ISA bus signal): These are input signals to the 82360SL during. memeory transfers (decading for X-bus
buifer controls) and output signals during DMA acdesses and refresh. The latehsble address lines allow access to physical
memory on the ISA bus to 16 megabytes. ‘ _

LPTACK#  Line PrinTer ACKnowledge: Active LOW input signal which is part of the parallel port data handshake. The line printer
asgerts this signal to show that data transfer was complete and that it is ready for the nexi transfer. If the enable set in
control this signal:can be usead to generate an interrupt. : .

LPTAFD# Line PrinTer Auto line FeeD: This signal is an active LOW output froimi 823608L to a'printer. When asserted, it instructs the
printing device to Insert a fine, feed at the end of every fine, In the Fast parallel port mode, this signal is used as a data
strobe. It can be used to latch data during write cycies and to enable buffers during read cycles.

LPTBUSY Line PrinTer BUSY: This signal is an active HIGH input to 82360SL. The printer asserts this signal when it is not ready to
accept further data from 82360SL. In the Fast parallel port mode this signal is active LOW.

LPTD{7:0} Line PrinTer Data bus: These signals are the 8-bit bi-directional data bus for the paralel port. In PC/AT made these signals
are output only. The 82360SL also supports a bi-directional mode for the PS/2 style parallel port.

LPTDIR Line PrinTer BlRection; This active HIGH output signal is only valid in bi-directional mode for data transfer using the
parallel port. This signal is LOW in ISA compatibie and Fast parallel port modes. In the PS-2 expanded made, this signal Is
LOW for writes and HIGH for reads. L - L :

LPTERROR# Line PrinTer ERROR:, This active LOW input signal s driven by ,a;benfipheral_ device to ﬂag ér_t érrbf condition,

LPTINIT# | Line PrinTer INITializé: This' active LOW eulput from 82860SL instriicts tié peripheral to'initialize tself,

LATPE Line PrinTer Paper End: This active HIGH input to 82360SL signals that the printer has run out of paper when asserted.

LPTSICT . Line PrinTer SeLeCTed: This active HIGH input signal is assertpd :by the p;in'tef't'o c_d_nfi_rm that it has been selected. _

LPTSLCTINE# Line PrinTer SeLeCT IN: This active LOW output signal is asserted to select the printer interfaced to the parallet port. In the

R Fast paraliel port mode, this signal s used as an address strobe. It indicates that an access is being made to the port X7Bh.

LPTSTROBE# | Line PrinTer.STROBE: This aciive LOW output signal is used to strobe data into the peripheral device. The parallel port

“controls are read and written thfough Vo registers. In the Fast parallél port mode; this signal is used to indicate a write cycle.

MASTER# | 18A -bus MASTER (ISA bus signal): This active LOW input signal is used by the 82360 SL to determine when to go into an

' ' external master refresh arbifration mod. In thiis mode, the master controls the REFRESH signal but the 82360SL generatss
the address, the REFREQ# signall, the AEN and commanid signals. S o N

MEMR# | MEMory cycle Read (ISA bus signal): This birdirectional active LOW signal-indicates & read &ycle anywhere in the 16

e d B R BYYe emSTY” Sddréss spdce: Dorlng hemory ‘téad cycles to merory on the ISA-bus; this-signal-is an input into: the

Ry ' | 823605L. MEMRE i driven by the 82360SL during DMA gycles. e T -
MEMWs# MEMory cycle Write (ISA bus signal); This bi-directional astive LOW signal indicates 2 write cycle anywhere in the 16
: Mbyte memory address space. Dufing memory writé'cycles to miemory én the' ISA bus; this sigrial is an-input. MEMWE is an
output from the 82360SL during DMA cycles. -

NG | No Connection: These signals must not bel connected to-any voltage. The No Goriniection Signals must be feft floating in

S ~order o guaranted proper opefation of the 82360SL: and compatibility with fufufe Intel processors. -

NMI | Non’ Maskabie Inferrupt (diréct to CPU): This aclive HIGH output is directly connected to the Intel3826 SL CPU. The

82360 8L asserts NMI to request the Intel386 SL CPU to service a. high priority hon-maskable intefrupt. The low to high
transition of this signal Is recognized by the Intel386 SL CPU.
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Symbol

Name and Function

ONCE#

ON-hoard Circuit Emulation: This active LOW input pin floats the appropriaie outputs of the B2360SL as indicated in
Section 2 pin assignments. This allows the system to be tested with external logic while the 82360SL is still physically
populated on the motherboard. Note that the ONCE# pin on the 82360SL KO should not be connecied to the ONCE# pin on

the Intel386 SL. CPU.

0sC

OSCillator (ISA bus signal): This is the 14.31818 MHz output signal with a 50% duty cycle and is asynchronous to
SYSCLK.

PERR#

Parity ERRor (direct from CPU): This active LOW input signal is connected fo the output of the [ntel3826 SL CPU. when
the Intel386 SL CPU detects a parity errar from the local DRAM subsystem it drives this signal to the 82360SL. The system
memory parity error will generate a NMI via the 82360SL when NMI is enabled via I/O port 70h hit 7 and PERR# is enabled

via port 81h.

PWRGOOD

PoWeR GOOD: This active HIGH input is typically supplied by the power supply. When Power good is activated high this
indicates thai the supply veliage is siable. Power Good low is also used to generate Sysiem Reset, RESETDRYVY, and

CPURESET.

RC#

Reset CPU: This active low input is typically driven by the keyboard controller. RC# is "ORed" with internal bits to produce a
programmable pulse width CPURESET signal. It is connected to port 2, bit 0 of an 8042 in a standard ISA bus compatible

system.

REFREQ

REFresh REGuest (direct to CPU): This active HIGH output signal is direclly connected to the Intel386 SL CPU. when
Refresh Request is asserled it indicates that the Intel386 SL CPU should refresh the local DRAM subsystem.

REFRESH;##

Syslem REFRESH {ISA bus signal): This active LOW input signal indicates a refresh cycle. It is driven for the duration of
the cycle. It is an input during master generated refresh bus cycles.

RESETDRY

RESET DRiVe (ISA bus signal): This active HIGH output is the main system cold reset, generated from the power supply
"power good” signal and by system resume.

RTCEN#

RTC ENable: This active LOW input signal should be strapped to GND or RTCVCC depending on whether an internal or
external BTC is used in the system. The 82360SL on-chip real time clock and CMOS RAM are enabled by this signal when

LOW.

RTCRESET#

Internal RTC RESET input: This active LOW input signal is used to reset the internal ATC staius and flag registers,
{typically when the RTC battery has been changed).

RTCVCC

This is a separate power supply input for the internal RTC. it should be connected to a 3V battery when the system is fully off
and 5V during active operation.

RTCX1, RTCX2

RTC Crystal oscillator Input and cutput pins: The crysial should be tuned to 32.768 Khz. It is used for the RTC and
system power management state machines. The pscillator may be driven directly from the input signal.

SA[18:0]

System Address bus (ISA bus signal): The bi-directional system address bus is an input for decoding internal /0 registers
and an output during CMA and rafresh cycles.

SBHE#

System Byte High Enable (ISA bus signal): The active LOW output signal indicates when there is valid data on the upper
data byie of the system data bus. .

SD[7:0]

System Data bus (ISA bus signal): This is the bidirectional system data bus. The 82360SL direcily drives the ISA bus
system data bits [7:0] without external transceivers or busffers. 8-bit data is transferred to and from the 82360SL with these

signals.

SMEMR#/LOM
EMs#

System MEMory Read (ISA bus signal): This multiplexed signal has two functions. When configured as SMEMR#, this
signal is driven by the 8236051 to signify a memory read cycle to the bottom 1 Mbyle address range. It is used by ISA bus
compatible slaves which decode SA[19:0] during memory eycles. When configured as LOMEM#, this signai indicates that
the lower 1 Mbyte is being addressed.

SMEMWi#

System MEMory Write {ISA bus signal): This signal is driven by the 823B0SL to signify memory write cycle to the bottom 1
Mbyte address range. Il is used by ISA bus compatible slaves which decode SA[19:0] during memeory cycles.

SMI#

System Management Interrupt {direct to CPU): This active LOW oulput is directly connected fo the Intel386 SL CPU.
when the faling edge of SMi# is detected by the Intel386 SL CPU it generates the highest priority interrupt when enabled.
The typical use of SMI# is for power management.

SMOUT5:0]

System Management OUTpul control: These six cutpuis can be connected to conirol the power circuits for various
devices in the system. These output pins are directly controlied by the SMOUT_CNTRL register.

SMRAMCS#

System Management RAM Chip Select: This active LOW input is driven by the Intel3865L CPU whenever the Intel386 SL
CPU is accessing System Management SM-RAM. It is active even when SM-RAM is part of the Intel386 SL CPU system
memory RAM, The 823605L uses the SMRAMCS# to determine when the SMI code is being executed on the ISA bus, and
enables the X-bus centrol signals,

SPKR

SPeaKeR output: This is the cutput of the 8254 megacell, timer/counter #1, channel 2, or directly driven through IMUXO, or
from the 8254 megacel, timer/counter #2, channel 1 depending on the programming. This output signal is typically
connected to an external speaker. There is additional circuitry to ensure that the signal is low when not being used.

SREBTN#

Suspend/Resume BuTtoN: This active LOW input generaies a SMi requesting a system suspend or resume. Activation of
this input can be used as a wake up event for the STPCLK# signal.

STPCLK#

SToP CLocK: This active LOW output signal stops the clock to the Intel388 CPU core of the Intel386 SL Microprocessor.
Stop clock Is directly cornected to the Intef386 SL CPU from the 82360SL. The 82360SL activates this signal upon detection
of a halt bus cycle or when an /O read to the stop clock register in the 82360SL oceurs.
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Symbol © " Name and Function -
SYSCLK ‘| S¥YStem CLocK (ISA bus signal): This signal T§'ah output fiom the Intel386 SL CPU and an mput ‘fo the 82360SL. The
' SYSCLK signal is used to clack the ISA bus state machines and is alse used. to derive the internal DMA clock signal and to
| ‘generate the KBDCLK-olitput in the 82360SL. The SYSCLK is the 8 MHz typical elack whlch is ane half of the frequency of
ISACLKZ2,
SUS_STAT# SUSperd STATus! The 823608L power management controls this active low output mgnal to switeh the power off to. all
non-critical devices during a suspend.
TC )  Terminal Count {ISA bus sngnal) This active HIGH output signal is u's'ed to indieate the'termln'a'tmn of a DMA transfér.
TIM2CLK2 TIMer 2 CLK: This is the [nput c:[oc:k for t[mer/counter #2, channel 2 when it is programmed fo be used in the General
' Purpose (GP) mode. =~
TIM20UTZ . _| TIM&i 2 OUTput:. This signal is ihe frequency output from tlmer/counter#2 and can be used .as a general purpose
o . timer/couriter, output when programmed for GP mode.
Voo System Power: Provides the +5V nominal D.C. supply lnputs forthe 823608L
Vss - System Ground: Provides the BV connection from which all inputs and outputs-are referenced.-
XD7 ¥-bus Data bit XD7: /0 port 3F7H is split between the floppy and-hard disk ahid the-storage penpherals which transfer data
reside on separate busses. Data bit XD7 is separated from bits XD[6:0]. The 82360SL separately controls and buffers bit
- - XD7 to isclate data bit 7 from the floppy disk-and L.D.E. hard disk,
XDEN# X-bus Data ENable: This active LOW output signal is used to conlrol the X bus data transcelver lt is only acnvated by the
L | 8236081 on valid accesses to X-bus peripherals. : .
XDIR X-bus data DIRection: This active HIGH output S|gnal contrals the diraction of the X bus and HD-bus data transcelvers
: - XDIR is high.for read cycles.
ZEROWS# ZERO Wait State (ISA-bus signal): This active LOW output signal is dnven by the SESBOSL when it can accept a zero wait
state write cycle :

3. CLOCK GENERATOR AV9127-09

3-1. Block diagram 3-2. Top view
14318MHz £ |
cystlal = | FREGENGY |- PDGCLK2 PDCLK1 83* I: 1 o8 El CLK2SEL
CLOCK
14.31BMHz4——] FREQENCY |
14.31680Hz 4—— SELECT CLKasbt. [ 2 27 [J PDCLK2
CLK1 3 2 PDCLK4*
COMMUNICATION . s 4009MHz O 5 1
oi'%?ﬁ'f,‘i;‘;‘.':’.';’f. | cLoek cLock [ orCPUGCLOCK xi[ 4 25 [ ne
" » 50.11MHzZ §
v;t:: Poc:lt:: t alul;w GENE?ATOR 1w GENE:IATOH QUTPUT & slopped high wef] s 24 NG
M ke witan FOCLKZ is low
{Thiscannet be changed) 14318[] & 23] cLkz
15,97 o 19.29MHz Lo ateak veed[ 7 22 [] veed
when POGLIY & 3 i tow | | GENERATOR fe—+—»] cEnERATOR 160002 aug DaND [ & AYHI2F08 5 Hnanp
{This cannot be changed) 3 + | e 1200MHz CLOCK cus] o 20 1] oLk
 _eootke ‘
OUTRUTS are stapped kaw 1200 [ 10 18 [Jne
when PDCLKS is low
(This canrl bs changed) 16,00 [} 11 18 [] 14318
" . AGND 12 17 | VCCa
Fig. 3-1. Black diagram O 1
LPo [T 12 16 ] LP3
LP1[] 14 15[]Lp2

Fig. 3-2. Top view (28 pin DIP, SOIC)

117




3-3. PIN DESCRIPTION

[
PCH881

Pin Name Ping Pin type Description
PDCLK183" 1 Inpust POWER DOWN CLOCKS 1 & 3. shuts down clocks 1 and 3 when low.
CLK3SEL 2 Input CLOCK 3 SELECT, selects 15.97MHz when low, 19.24MHz when high.
CLK1 3 Output | CLOCK 1. 1.844MHz clock eutput
X1 4 Input CRYSTAL cannection for 14.318 MHz crystal
X2 5 Output | CRYSTAL CONNECTICON FOR 14.318 MHz crystal
14,318 5 Qutput 14.318MHz clock output
VGCCd 7 — DIGITAL POWER SUPPLY (+5Y)

DGND 8 — DIGITAL GROUND

CLK3 9 Output | CLOCK 3. 15.97MHz or 19.24MHz

12.00 10 Quiput 12.00 MHz clock output

16.00 11 Output | 16.00 MHz clock output

AGND 12 — ANALOG GROUND

LFO 13 110 LOOP FILTER

LF1 14 le] LOOP FILTER

LF2 15 o LOOP FILTER

LF3 16 11O LOOP FILTER

VCCa 17 — ANALOG POWER SUPPLY (+5Y DG}

14.318 18 Quiput 14.318MHz clock output

NC 19 — NO CONNECT

CLK2 20 Cutput CLOCK 2. 2XCPU clock output

DGND 21 — DIGITAL GROUND

VCCd 22 — DIGITAL POWER SUPPLY [+5V)

CLK2 23 Cutput CLOCK 2. 2XCGPU clock oulput

NG 24 — NO CONNEGT

NG 25 — NO CONNECT

PDCLK4* 26 Input POWER DOWN CLOCK 4. Shuts off CLK4 when low.
PDCLK2* 27 Input POWER DOWN CLOCK 2. shuts off CLK2 when low.
CLK2SEL 28 Input CLOCK 2 SELECT. Selects 50.11MHz when high, 40.09MHz when low.

Table 3-1. Pin description

3-4, LOOP FILTER CONNECTIONS

The extemnal loop filters must be connected to pins 13, 14, 15, and 16
for proper operation of the AVS127. Each of the pins should have an
RC netwark connected as shown in Fig. 3-2.

VGCa
0pF
LPO-3
ins 13-16
pins 13 1KG
o0 F

=

Fig. 3-3. RC network connecled

11-18

4. KEY CONTROLLER 80C51SL-BG

4-1. PIN configuration

Ks00
KS01 T
Kso2 [
K803 ]
KSO4
Ks0s ]
KS06 [
KSG?
Ksoe ]
Ks08 ]
Ksoo
Ksot =4

voD I
Ks012 [
K5013 ]
Ks4
KS015 T

Ksin ]

Ksi1

KSi2 [

KSI3 [

Ksle T

KS15

Ksis [

oW mnA W

it
1
12
13
14
15
18
17
12
19
20
21
22

-]

24

[
]

LEDO
LEC1

100

25
27

KSI7

ALE
MEMGSL

LEDZ
LED3

28

29
30

PSENL

V55

P10rAG
P11/81

uz_l 852 Ko

T EEEE LEE i
1 mm_mtmgu: i)
i208cE3n200E8¢8E
CEYSRcEEREERESas

80C51SL

]
3z
38
39
40

31
32
a3
34
35
4
42
43
44
a5
46

Az
P13A3
PidiAd
P18/AS
P1E/AG
P1#AT
vss
V5SS
ADBO
ADB1
ADB2
ADBa
ADB4
ADBS
ADBS

Fig. 4-1. Pin configurations

47
48
49
50

ADB7
Pz0/A8
P2UAG

P22/A10

74
73
72
71
70
69
68
67
66
€5
64
63
B2
a1
80

&7
56
55
54
53
52
51

[ Pa7LED4
1 P26iA14
[ Pa5/At3
[ Pzamiz
[ P23tat
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4-2. PIN DESCRIPTIONS i

_Name |¥VO | ] AR Description
vsS . Cirouit ground potential:~ - .. ' ‘
AVGND .| Analog graund potentil.- - R RN R IS
vbD _..| Supply voltage during normal, Idle, and Power-Down opetation; nominally +5%+10% ..,
AVDD Analog supply voltage; nominally +5V +10%. v
AVREFH A/D reference voltage; nominally 45V 4 10%. A
. AVREFL A/D reference ground. B
XTALA o Input to the on-chip oscillator. ) N _
XTAL2 O | Output from ihe on-chip oscillator. .
AINO-1 .1 I AD Analog input channels. oo e e eaid T ) :
PORT1 I/O | Port 1 is & generai-purpose, 8-bit bidirectional port with'ifiternal pul-ups. It also supporis the following user-selectable
functions: AR oo . :
P10/AD- P10-P16 are avallabie for connection 1o dedicated keyboard inputs; AD-A7 output the low-order address byte.
Pi7/A7 B _ ) : .
PORT 2 VO | Port 2 is & general-purpose, 8-bit bidirectional port with internal pull-ups. It aléq supports the folldwing user—selecta_bié
- -functions: - : : C o .
P20-6/A8-14 P20-6/A8-14 output the high-order address byte.
‘P27/LED4 P27/LED4 is avaitable as a fifth LED output driver, - :
PORT3 ¥O | Port 3 is a general-purpose, 8-bit bidirectional port. P32/NTO, P34/To, P3srwaL, and P37/RDL have internal pull-ups.
P30/SIFO0, P31/SiF01, P33/SIF10, and P35/SIF1 1, which are high-drive open-drain outputs. It also supporis the
following user-selectable functions: _ o
F30/8IF00 A high-drive, open-drain output o Support an EXT serial -keyboard interface; RXD (8051 UART serial input port);
SIFOINTL (serial interface interrupt 0). . . o
P31/SIFO1 A high-drive, open-drain oufput 1o support an EXT serial keyboarg interface; TXD (8051 UART serial output port),
P32/INTQ INTOL (external interrupt 0. ’
P33/3iIF10 A high-drive serial interface for extended keyboard or mouse; SIFINTL (external interrupt 1),
P34/T0 AUXOBF1 (ouiput buffer full — mouse support}; TO (Timer/Counter 0 external input).
P35/SIF11 A high-drive serfal interface for extended keyboard or mouse; T1 (Timer/Gounter 1 external input).
P36/WRL WRHL (external data memory write strobe). o
P37/RDL AUXOBF2 {output buffer iyl interrupt); INT2L {external interrupt); RDL (external data mermory read strobe).
ADBO-7 /O | External address/data bus. Multiplexes the low-address byte and data during external memory accesses.
RST | | Resets the keyboard controller. Hold RST high for two machine cycles.
EAL ! | External address input: When held high, the 80C51SL CPU executes out of internal Program Memory unless the
program couriter exceeds 1FFFH. When held low, the 80C51SL GPU always executés out of external memory. EAL is
latched on the falling edge of RST. ‘ : .
MEMCSL O | External Memory Chip Seléct for code space address 8000H and above, when EAL is inactive (i.e., high). For EAL low,
MEMCSL is active. Goes inactive during Power-Down mode. ' '
ALE O | Addiess Latch Enable output pulse latches the low address byte during external memory access. ALE is output at a
cenistant rate of 1/6 the oscillator frequency, whether or not there are accesses to axternal memory. One ALE pulse is
_ skipped during itie execution of & MOVX instruction.
PSENL O | Program Store Enable is the read strobe to external program memory,
PSENL is qualified with RDL and A15 for use with an external Flash memory. PSENL is not active when the device
executes out of internal program memory.
LEDO-3 O | LED output drivers. )
KS00-15 O | Keyboard oulput scan lines.
Kslo-7 [ | Keyboard input scan lines (into Port 0). Schmitt inputs with 5-20K pull-up resistors.
PCDBoO-7 QO | Host interface data bus. An 8-bit, bidirectional port for data transfers between the host processor and the keyboard
K controller. ... . ]
WRL || The active-low, host-interface write signal.
ROL™ || The active-low, host-interface read signal. 7
Al | Host interface Address select input.-When high, it selects the command/status registers; when low it selects the data
o registers.
CsL b | The aciive-low, host-interface chip select.
PCDEF. g O | The active-high, host-interface Output Buiffer Full interrupt.
LOADREN O | bowaddress enable. When sethigh, address bits AD-A7 are output on P10-P17,
GATEA2Q O | Gate A20 conitrol signal output. .

Table 4-1. Pin descriptions

11-18




PC-65881
5. FD/PRT CONTROLLER
SC14L010AF-1233 (ASIC)
5-1. Top view
v
s
S
AR A
== M50
—=r] - —
= = - |
—— - - —
T s |
| e wom i i
J mn o = § . |
T . s |
VS8 901 == W
VDD 8 o TOP VIEW o vie
=] o |
Fig. 5-1. Pin configurations (QFP100}
5-2. Pin descriptions
PN FIN PIN PIN
MO, PIN NAME /0 NO. PIN NAME l[e] NO. PIN NAME Vo NO. PIN NAME 10
1 | IORN IN 26 | LSTBN s 51 | PD7 Tie) 76 | DSKCHGN IN
2 | IOWN IN 27 | LDO 110 52 | PDB 1o 77 | MS16N ouT
3 | SAD IN 28 | SMOUT3 IN 53 | BDIR1 ouT 78 | SEL18M ouT
4 | sAl IN 29 | LD1 1) 54 | PD5 (10 79 | MOTERONN ouT
5 | SA2 N 30 |LD2 yo 55 | PD4 110 80 | DSO OUuT
6 | SA3 IN 31 | LD3 Vo 56 | PD3 o) g1 | RDTN ouT
7 | SA4 IN 32 [ Lb4 s 57 | PD2 o g2 | WDTN IN
8 | SA5 IN 33 | LD5 s} 58 | PD1 Ts} 83 | WEN IN
g | SAs6 IN 34 | LD6 110 59 | PDO o 84 | HSN IN
10 | SA7 IN 35 | LD7 110 60 | LOWDEN QuT 85 | STPN IN
11 | sA8 N a6 | LAFDN o &1 | INIT ouT 86 | DRN IN
12 | sAg IN 37 | LERRORN ouT 62 | AUFDX ouTt 87 | IDXN ouT
13 | AEN IN 38 | LACKN ouT 63 | SLECTN ouT 88 | WPN ouT
14 | RESET IN 3¢ | LBUSY ouT 64 | STROBE ouT 89 | TKON ouT
15 | V88 — 40 | VSS — 85 | STRBIN IN g0 | vss —
16 | SDO 170 41 | vDD — 86 | VS — g1 | vDD —
17 | D1 10 42 | LPE ouT 67 | PSLCTIN 'S 9z | FDCSTB IN
ig | sDe 1O 43 | LSLCT ouT 88 | PINIT 110 a3 | LIDOPEN IN
19 | D3 e 44 | LINITN 10 89 | PAFDX 110 o4 | LIDOPEN IN
20 | SD4 Vo 45 | LSLCTN 10 70 | ERRN /0 95 | SRSW IN
21 | sD5 o 46 | LDIR B N 71 | SLCT o 96 | SRBTN ouT
o2 | SDB 1O 47 | PDCLKN ouT 72 | BUSY vo | | 97 | PRTFD N
23 | 8D7 10 48 | VGACSN IN 73 | ACKN o 98 | BLOAD IN
24 | FDCSN ouT 49 | SMEMRN IN 74 | PE 10 80 | ROMCS0 IN
25 | SMOUT4 IN 50 | SMEMWN N 75 | BDIR2 ouT 100 | CSBIOSN ouT
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6. IC CARD I/F SC14L080AF-1031 (ASIC)

"~ 6-1. Top view

¥8S 150 53

TOP VIEW

Fig. 6-1. Pin configuration (QFP160)

6-2. Pin description

Nurnber(s) Name Description Connection

1:9,12:19, B * Pins reserved for socket B NC

21:27, 29:35,

37,158:160

10, 28, 36, V88 Ground Pins GND

50,70, 71,

80, 81, 114,

120, 130, 150

20, 38, 43, vDD Power Pins VGG

60, 81, 100,

121

11 NC No Connect NC

38 A _ENABL# External Data Buffer Enable External Buffers OE pin

40 . EXT_DIR External Data Buffer Direction External Buffers DIR pin

41 A_CADR12 PCMCIA Card Address 12 PCMCIA Socket pin

42 A _CADR13 PCMCIA Card Address 13 PCMCIA Socket pin

44 A_CADR14 PCMCIA Card Address 14 PCMCIA Socket pin

45 A_CADR15 PCMCIA Card Address 15 PCMCIA Socket pin
48 A_CADR16 PCMCIA Card Address 16 PCMCIA Socket pin

47 A _CADR17 PCMCIA Card Address 17 PCMCIA Socket pin

48 A_CADR18 PCMCIA Card Address 18 PCMCIA Socket pin

49 A_CADR19 PCMCIA Card Address 19 PCMCIA Socket pin

5 A_GADR20 PCMCIA Card Address 20 PCMCiA Socket pin

52 A_CADR21 PCMCIA Card Address 21 PCMGIA Sockst pin
53 A_CADR22 - | PCMCIA Card Address 22 PCMCIA Sacket pin = -

54 A_CADR23 PCMCIA Card Address 23 PCMCIA Socket pin

55 A_CADR24 PCNCIA Card Address 24 PCMCIA Socket pin

56 A_CADR25 PCMCIA Card Address 25 PCMCIA Socket pin

57" A_WAIT# PCMCIA Card Wait PCMCIA Socket pin

58 A_CDA# 'PCMCIA Card Detect 1 PCMCIA Socket pin

59 A_CD2# PCMCIA Card Detect 2 PCMCIA Socket pin

61 A BVD1 PCMCIA Card Battery Voitage Datect 1 PCMCIA Socket pin

62 A_BvD2 PCMCIA Card Battery Voltage Datect 2

63 A WP PCMCIA Card Write Protect

64 A_READY PCMCIA Card READY & BUSY
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Number(s) Name Daescription Connection
85 A_IOWs# PCMCIA Card /O Write Gemmand
66 A_IOR# PCMCIA Card I/0 Read Command
67 A _QOE# PCMCIA Card Memory Read Command
68 A_WE# PCMCIA Card Memory Write or Program Command
69 A_REG# PCMCIA Card Attribute Memory Line
72 A _CE1# PCMCIA Card Enable Lower Byte
73 A_CE2# PCMCIA Card Enable Upper Byte
74 A_RESET PCMCIA Card RESET
75 A_V1_VCC Enable VCC to PCMCIA Card VPP1
76 A_V1_VPP Enable VCC to PCMCIA Card VPP1
77 A VM2 VCC Enable VCC to PCMCIA Card VPP1
78 A_V2_ VPP Enable VCC to PCMCIA Card VPP1
79 A_VC_EN# Enable VCC to PCMCIA Card VCC
a2 PWRGOCD Power on reset line
a3 RI_OUT# Ring Indicator output
84 INTR# Interrupt output from card stalus change
85 SPKROUT# Digital Speaker output
86 IRQ3 ISA Interrupt Request 3
87 IRQ4 ISA Interrupt Request 4
88 IRQ5 ISA Interrupt Request 5
89 IRQ7 ISA Interrupt Request 7
a0 IRQe ISA Interrupt Request 9
92 IRQ1O ISA Interrupt Request 10
93 IRQH ISA Interrupt Request 11
94 IRQ12 ISA Interrupt Request 12
95 IRQH 4 ISA Interrupt Request 14
96 {RQ15 ISA Interrupt Request 15
97 BRESET# BICGS load RESET output
98 BLOAD BIOS LOAD active output
29 XD7 Data bit 7 to XBUS
101 CDATA7 Data bit 7 from card socket
i02 S_BLOAD# SET Bios LOAD input - from switch
103 SYSCLK ISA bus SYStem Clock
104 AEN ISA AEN signal
105 BALE ISA Address Latch Enable
106 SBHE# ISA Byte High Enable
107 MEMR# ISA Memory Read Command
108 MEMWi# ISA Memory Read Command
109 IORC# ISA /O Read Command
110 IORC# ISA /G Write Command
111 ZEROWS# ISA ZERO Wait State
i12 IOCHRDY ISA /O CHannel ReaDY
113 IOCS16# ISA /O Card Selected 16 bits wide
115 MEMCS16# ISA I/O Card Selected 18 bits wide
116 SDo ISA Data bit 0
117 S ISA Data bit 1
118 SD2 I1SA Data bit 2
119 SD3 ISA Data bit 3 T
122 sSb4 ISA Data bit 4
123 SD5 ISA Data bit 5
124 SD6 ISA Data bit 6
125 SD07_0OUT |SA Data bit 7 output
126 SD7_IN ISA Data bit 7 input
127 SAD ISA Latched Address bit 0
128 SA1 ISA Latched Address bit 1
128 SA2 ISA Latched Address bit 2
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. U -+ | Connection -~

131 _..|8A3 . _ . |ISALatched Addresshit3 SRR
182 | SA4 _._|.1SA Latched Address bit 4
133 SA5. .| 18A Latched Addressbit5 "«
134 _| SAe ISA Latched Addressbitg -/ -
_135 SA7 _ | [SA Latched Address bit 7

186 SA8 ISA Latched Address bit 8
187 __ L SA9 . .| |SA Latched Address bit 9 .

138 SA1D _.|.18A Latched Address bit 10 '

38, [ SAI1 _.|.1SA Laiched Address bit 11 A

140 SA12 _|SA Laiched. Address bit 12 i

141 _SA13 _ | 18A Latched Address bit 13 B B
142 SAl4 | 18A Latched Address bit 14 '
143 8A15 | ISA Latched Address bit 15 -

144 | BAlS ... | /SA Latched Address bit 16 S o
J45_ LA17 " | I1ISA Unlatched Address bit 17 ~

146 _LA18 ISA Unlatched Address bit18 _

147 LA19 ISA Unlatched Address hit 19

148 - LA20 ISA Uniatched Address bit 20

149 LA21 ISA Unlatched Address bit 21

151 LAZ2 ISA Unlatched Address bit 22

152 _ LAZ23 ISA Unlatched Address bit 23

153 . CS# Chip Select

154 MODE Iniernal decode versus External decode MODE

155 SELO SEL socket [east significant bit

156 SEU SEL socket most significant bit

157 RESETDRY ISA RESETDRV

7. FDC TC8566AF

7-1. General

‘The TCB56BAF is the floppy disk control LS! for interface between the

CPU and four FDD's (Floppy Disk Drives). The LS| is integrated with
the FDC body, high performance VFO circuit, and peripheral logic into

one chip.
100 81
1 o 80
[ et i s R 1
= = o ]
B |
[ o s
=TI -
| ma am - |
: BT =
. [==m= i o e
R = o o ) i o s
] = =
T | o= ==
| = = =1
== o
| =
j——— 1
v e |
s Fr—
| o e v
e e | 1
e F=x
| ovm = |
30 1T 51

Fig. 7-1. Top view

1123

7-2. Feature

-
L

* Built-in osbiil'ating circuit

Si-gate CMGS structure
5V signal power source
100 pin flat package

Built-in VFO circuit

Built-in standby function

Standard floppy/mini-floppy select funciion

FM/FMM recording system
Built-in write compensation circuit
Motor enable output confrol
Built-in /O address decoder

Multi-sector fu hcﬁon, multi-track function

Simuitaneous seek funciion (up 10 4 units)

Drive interface Schmidt trigger input

Sigp rate programmable . -,
1BM track format compatible

CRC generation, buili-in chack circuit (X16 + X12 + X5 + 1)
Head load time, héad unlosd time programmablé

Data scan funciion_

DMA/NonDMA data tansmission




7-3. Floppy disk control system
{1} TC8566AF block diagram

XN
XOout

Clock generator

L
MIN

MIN

STNBY

-TEST $——m

Standby
conirol

-GS e
AEN »—»

-I0R =—»
HIOW —m

-DACKZ o—»
AO-AT #—aip

1/C control
Addrass
PMATC «— decocder

|—-—§ 16MHz

VFO
togic

l¢— -RDT
[4-~-—a -SRSEL
j4—r VFOEN
[4— LMSEL
[— TDW
[—»= TRDT
[—s DWW
[—e VGO
—»e AWSK
—»a |LPF1
—ws LPF2
CONT

CLK wCK |

| 3
¥

§

»-AC
WR

DAC

+:3

RS

DO-D7 »4

FDC
Do-D7

CE sd—

CA »a—

RESET »t—

RST

Cantral
register

PSo

— P81
— WDT

ROT oW

TC VFORST

SYNC
MFM
DRC

INT
[+
ADY
W25
FLT/TRO
-RWISK »
FRISTP
LCDA e}
HL intar-

HS {a
usi e

uso

[ X X3

L 3

Ll

cos

“SHEN »——n
SHE »—n

SHA a—mn

Write compensation circuit

1O Intertace

[——e SYNG
[——s MFM
[—»= DRQ
[—s DRQ2
[— INT
|—+ INTRQ
j4—s -IDX
l4—e -RDY
—e -WP
[—s -26
je—s -FLT
ja—s -TKO
—»= FR
[—»s STP
[ LC
[—= DR
—s HL
[—= HS
|—» DS3
[—»= OS2
(——s DS1
| DSO
[—e= MEN3
[-———= MEN2
—>»= MEN1
—»s MEND
[—= ENID
|—»e DSB
[—= DSA
—»= P51
[—»= P30
—= WOT
-t WOT1
j——m+ WE

Fig. 7-2 Block diagram/
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7-4. Pin table
PinNo. | /O Pin name PinNo. | VO Pin name

1 o} Cé 51 NC
2 | TOR 52 NG
3 NG 53 [ SRSEL
4 ! oW 54 G VSS
5 i AD 55 o] SYNC
6 | Al 56 o] WDT1
7 | A2 57 0 WE
8 | A3 58 0 HS
g | A4 59 o] HL
10 I A5 60 0 MEN3
11 I A6 61 o] MEN2
12 | A7 62 o MEN1
13 | CsS 63 o] MEND
14 | AEN 64 G VSS
15 [o) Do 65 v VDD
16 [0} D1 66 o] Ds3
17 10 D2 67 o] DS2
18 (o] D3 68 o DS1
19 (o] D4 69 0 DSo
20 10 D5 70 o] STP
21 10 D& 71 o FR
22 10 D7 72 'e] LC
23 o} DRQ2 73 [¢) DR
24 o} INTRQ 74 G V83
25 o INT 75 v vDD
26 o) DRQ 76 I DX
a7 G V8s 77 | RDY
28 G AG 78 NG
29 NC 89 NC
30 NC 80 i WP
31 NC 81 [ 25
32 I DACKZ 82 | FLT
33 I DMATC 83 1 TKO
34 | CONT 84 o P51
35 [ TEST 85 o) PSO
36 (o] ele) 86 o] DSB
37 0 LPF2 87 o] DSA
38 o] LPF1 88 [ LA
39 o} TRDT 89 NG
40 | DW 90 V VDD
4 e} RD/SK o1 NC
42 o} TDW 92 [ cDS
43 | LMSEL 93 [ RESET
44 | RDT 94 | SHB
45 0 XOUT a5 ] SHA
48 [ XIN 96 ] SHEN
47 | VFOEN 97 o STNBY
48 l MIN 98 o] WDT
49 o} MFM 99 o] END
50 NC 100 o] c4

Table 7-1. Pin table




PC6881

7-5. Pin description

PinNo.: | Pinnams . o | R Pin description
1. - Ch O | Control register €& output -
2 . _IOR |, |‘Used for data transmissiori from FDG to data bus
4 - LOW: I, - | Gontrol signal used for data transmission from FDC to data bus.
5. AD i o ‘
6 - A 1
7. . A2 I
: 87 A3 || Address signal
.9 A4 - ]
- 10 A5 e
! 11 AB R
C2 A7 | ,
13 8 I FDC chip select signal
T4 AEN ‘1 | Address enable signal from CPU
15 DO o |
16 D 1C
17 D2 . 1o
18 D3 10 Bi-directional 8-bit data bus
19 D4 |- 10
20 Ds | 1o
21 D6 10
22 b7 10 3
23 DRQ2 o DMA trans_rnission rqugst signal. Cutput signal which delayed DRQ signal. Signal stays LOW when
. control register ENID bit is "0."
24 INTRG o) Interrupt request signal outputted by FDC. Remains LOW when the conirol register ENID bit is "0."
25 INT 0 Interrupt frequest signal autputted by FOC.
26 DRQ 8] DMA transmission request signal '
27 [vss] G FDC digital ground
28 AG G VCO section analog ground
32 DACKZ I If LOW is inputted in DMA transmission, DMA cycle becomes valid.
33 DMATC 1 Shows the completion of data transmission in DMA transmission.
34 CONT I VGO section contrel voltage input pin
35 TEST | Test input pin with pull-up resistor. Used in non-connect or fixed ta HIGH.
36 VGO 10 Input/output pin for test. Input in test mode, and output in normal mode. Used in non-connection.
Qutput pin connected to LPF of PLL circuit. Selected after taking in frequency to connect filter in low
37 LPF2 o gain side. -
38 LPE1 o OL{tpU:I pin connected 1o LPF of PLL circuit. Selected after taking in frequency to connect fitter in,high
gain side.
39 TRDT o ‘Tast cutput pin used in nen-connact.
40 DW I Data window input signal when external VFO circuit is sued. Normally fixed to LOW or HIGH.
41 RW/SK o Shows that FDG is in read/write mode when LOW. Shows FDC is in seek mode when HIGH.
42 TDW o Test cutput pin used in nen-connect.
‘ VFO circuit operatien made select signal with pull-up resistor. When LOW, VFOQ is in operation rmode
43 LMSEL | without filter 'selection. When HIGH or non-connect, VFO is in operation mode with filter selection
_between high gain and low gain.
o RDT(RDT) - | Tlﬁead data signal from fioppy disk drive. When external VFO circuit is used, read data signal (RDT) is
o o . L _inputted from external VFQ circuit.
45 - XOuT C Cutput pin of réverse amplifier of crystal oscillation circuit.
46 XIN | - Input pin of reverse amplifier of crystal oscillation circuit.
47 VEOEN I internal VFO circuit select signal. When LOW, internal VFQ is selected. When HIGH, external VFC is
L ) selected. )
‘ .S!e"]'ection input between standard floppy disk and mini-floppy disk.
48 - MIN B STandard floppy disk: LOW
Mini-floppy disk: HIGH
49 MFEM 0 When HIGH, MFM mode. When LOW, FM mode.
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Pin No. Pin name 110 Pin description
This signal becomas valid when in mini-floppy mode 1o allow FDC operation clock selection by FDC
operalion mode. Pull-up resistor is provided.
MIN SRSEL RW/SK | FDC operation clock
LOW X X Standard mode
53 SRSEL ! HIGH | HIGH or non-contact X Mini mode
HIGH LOW LOW Mini mode
HIGh LOW HIGH Standard mode
54 [VSS] G FDC digital ground
55 SYNC G Shows that FDC is reading.
Write data to FDC. Output signal of wriling compensation circuit. When LA signal is HIGH, active
56 WDT1 ’
LOW. 57
58 HS o If LA signal is LOW; selects head 0 when LOW, and selecls head 1 when HIGH. If LA signal is HIGH;
selects head 0 when HIGH, and selects head 1 when LOW.
Signal to Instruct FDD te make contact between readiwrite head and disk. When LA signal is HIGH
58 HL O . :
active LOW.
80 MEN3 o Third drive motor enable signal. When LA signal is HIGH, active LOW.
61 MEN2 o Second drive motor enable signal. When LA signal is HIGH, active LOW.
62 MEN1 @] First drive motor enable signal. When LA signal is HIGh, active LOW.
63 MENO 0 No. 0 drive motor enable signal, When LA signal is HIGH, active LOW.
64 VES) G FDC digital ground
85 [vDD] v +5V single pewer source. Connects all VDD pins to +BV,
66 DS3 o] Shows that the third drive is selected, When LA signal is HIGH, active LOW.
67 Ds2 o] Shows ihat the second drive is selected. When LA signal is HIGH, active LOW.
68 D31 o Shows that the first drive is selected. When LA signal is HIGH, active LOW.
69 - DSo 0 Shows that the No. 0 drive is selected. When LA signal is HIGH, active LOW.
70 STP o] Outputs step pulse to shift the FDD head to another cylinder. When LA signal is HIGH, active LOW.
71 FR O Signal to reset FDD fault siate. When LA signal is HIGH, active LOW.
72 LC 0 Signal to show that read/write head is in 43th eylinder or later. When LA signal is HIGH, active LOW.
Shows step direction of head in seek mode. When LA signal is LOW,; shows centrifugal direction in
73 DR o] LOW, and inner direction in HIGH, When LA signal is HIGH; shows centrifugal direction in HIGH, and
inner direction in LOW.
74 [VSS] G FDC digital ground
75 [VDD] v +5V single power. Connects all VDD pins to +5V.
78 TBX [ Signal to show siart point in track on disk.
77 RDY | Signal to show that FDD is in ready state.
80 WP | Signal to show that the disk is in write-protected state.
81 25 I Signal 1o show both-surface media is used.
82 FLT I Signal to show FDD is in fault state.
83 TKO I Signal to show read/write head in track 0.
84 PS1 o] In MFM mode, shows write compensation information.
Late when PS0 is LOW and PS1 is HIGH.
85 PSSO o Early when PS0 is HIGH and PS1 is LOW.
Normal when PS0 is LOW and PS1 is LOW.
FDD select signal
86 DSB 0 No. 0 drive when DSB is LOW and DSA is LOW.
No. 1 drive when DSB is LOW and DSA is HIGH.
No. 2 drive when DSB is HIGH and DSA is LOW.
87 DSA o No. 3 drive when DSB is HIGH and D8A is HIGH.
8 LA | Signal to determine logic in drive side output. When LA signal is HIGH; WDT1, WE, HS, HL, MENO -
MENS3, DS0 ~ DS3, STP, FR, LS, DR are active LOW.
a0 [VDD} Vv +5V single power. Connects all VDD pins to +5V.
92 cDS I When HIGH, DSB and DSA of contrel regisier are selected as drive select signals. When LOW, US1
and USH of internal FDC block are selected as drive select signals.
93 RESET 1 Resets control register contents.
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. Table 7-1. Pin description-
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| PinNo Pin nams o A Pin descnptlon
TRy S ST EA I -,-,:S;gnal ey show shift quantlty of write compensatxon circuit. ;
L o4 SHB t In mini-fioppy mode:, . L
-|.125ns when. SHB is. LOW and SHA is LOW
5 250rs when S!jIB is LOW and SHA g HIGH.
‘ - 375ns when SHB is HIGH and SHA is LOW.
95 SHA .| 500ns wher SFIBis HIGH and SHA is HIGH.
: :‘—_ln standard floppy mode, gach value becomes 12,
96 SHEN A Srgna! to make SHB and SHA valld When SHEN is HIGH shiit quantity of write compensation circuit
: . 18-0.- »
97 STNBY Shows that FDC is standby state. When in standby state, WDT1, WE, HS, HL, MENQ - MEN3, DS0 ~
= DS8,-8TP, FR, LG, DR signals are inactive,
-~ -98 WDT Q- - .-} Write data signal to FDD. Composed of clock blt and data blt
- 99 -ENID -0 Control register ENID-bit output S
Yo TEd” 70" 7| Gontrol register C4 oltput Lo .




CHAPTER 12. EXTENSION MEMORY
CARD (CE-671B/672B)

* CE-671B (2MB memory card)
« CE-672B {(4MB memory card)

1. Specifications

The CE-671B/672B is the memory card inserted into internal exten-
sion memory connector. The combination is as follows:

(1) CE-671B only
One CE-671B is installed to expand by 2MB. Insertion position may
be either @ or & in Fig. 1.
Total capacity= 2MB (PC-6800)
+2MB (CE-671B}
= 4MB

(2) CE-671B x 2
Two CE-671B's are installed to expand by 4MB. Insertion position
may be either @ and & in Fig. 1.
Total capacity= 2MB {PC-6800)
+ 2MB (CE-671B}
+ 2MB {CE-671B)
= 6MB
(3) CE-672B only
One CE-672 B is inserted to expand by 4MB.
Inserfion position may be either @ or @ in Fig. 1.
Total capacity= 2MB (PC-8800)
+ 4B {CE-672B)
= 6MB

(4) CE-671B and CE-672B
One CE-671B and one CE-672 B are inserted to expand by 6MB.
Insertion position may be either @ or @ in Fig. 1.

Total capacity= 2MB (PC-6800)
+ 2MB (CE-671B)
+ 4MB (CE-672B)
= BMB

(5) Note for memory expansion
Expansion can be made in the above four combinaticn only, Two
CE-672B's cannot be inseried. (Physically impossible.)

4MB

Baitery pack
lack knob

AC adapter
connector
Add-on battery
connestor

Expansion

unit conneclor

Expansion RAM  Expansion RAM
connector (1) cannecter (Z)

Fig. 13-1 Rear of the bedy

L
PC-6881

<External view:

CE-6718

Two standard type 4M-DRAMs (TSOP) are installed on the surface,
and two units of reverse type are installed on the rear surface. Total 4
units.

CE-672B

Four standard type 4M-DRAMs (TSOP} are installed on the suriace,
and four reverse type are installed on the rear surface.

Surface

Rear
CE-6728






1. MAIN BOARD CIRCUIT [Z1225AC]

(1) CPU, COPROCCESSOR, CACHE

CHAPTER 13. CiRCUI
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T PC6881
DIAGRAM AND PWB LAYOUT ‘ St EELGLS 0.
LA,SA AND SD BUS NETLIST
- La | 3-8B 5-8B8 3-5J 18-6E 8
e = s @ (SLUCC 1-1E Sa | 3-8B 4-UB 3-7B 5-39B
mm ~ @I < 7-7B 9-7J 2-5B l@-7E
= [ (DECOUPLING CAPACITORS FOR BE3885L]
~To TS SD | 3-9B 4-4B 5-7B 5-8B
(SLGND 1-1E 7-88 9-7H §-78 l@-7C -
_ : Sy LA(23317
‘ SA(19:0)
gj—mm-—- oy oofr=feoftn[ = enfcu[—=)| 4 s ra < SD(15:m)
B Ei ool A A tmfenl o (A BLIbLeDl BUDADS | .
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{(4) MAIN MEMORY, BIOS ROM
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(12) MAIN BOARD CONNECTOR TABLE (REAR SIDE MOUNT)

CN 1D0A. EXPANSION RAM CRRD CH 100B. EXPARSION REM CARD CH 10! EXPANZIAM E
No . SIGNAL Ho e SIGNAL No s SIGHNAL No e SIGHAL Ho . SICNAL Ho
1 UCcC 2E ueg 1 ucc 26 UCC z GHD 1
2 GMD 27 GND z GHND 27 GNQO ] MASTERS® 3
3 RAMI1G 28 RMASZ 2 RMA (1@ 28 RMAa = UCcc 5
4 | RHRE 29 | RMAT 4 | &nAs 29 | RHAT 5 | DreOT 7
5 RMAE 30 ENMAS 5 FMARE 30 EMAS 1@ DacCK7vye g
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12 | RCASH2u| 37 | RRAS3a {2z | RCASHZe| 37 | RRAS1% 24 | IRO1Y 23
13 | RcASL3x| 3 RCASHZ# 13 | RCASL1a| 38 | RCASHLx 26 | IRO15 25
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11 NTDT# 23 uec & ] 14

12 | GND 7 | %e CHE
g | X7 )
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3. DISPLAY BOARD [Z1239AC]
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(3) RAMDAC AND TFTC
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(5) DISPLAY BOARDS CONNECTOR

CN18®@. YIDED BOARD

CNL. LCD CONNECTOR
No SIGNAL No. SIGNAL No. 5IGNAL
JERYS 1 | vCC a1 s0%
2 | GND 2 | TFTSTB 52| SO4
3 | HSYNC 3 | TF10ATA 53| 5013
4 | YSYNC 4 | LED_PUR- 54 012
5 | RA 5 | vee 55| 5011
E Rl 5 | LEDLB 56 | 5019
¢ | R 7 | LED.FB 57| 509
8 | GND 8 | LED FD- 58| 508
9 | 6@ 9 | LED_HD- 59| Voo
16| Gi 18 | LED_CAPS- 68| vCC
11]62 11 { LED_NUM- B1| LAl?
12 | GNO 12 | LED_SCROLL~- 62| LR18
13| BB 15 | LED_KANR B3 | LAY
14181 14 | GND B4 ] (NC2
15 82 15 | VGACS- B3| (NC
16 | GND 16 | VCC 86 | (NC2
17 | (NC3 17 | I0CS16- G7 [ (NG
1B | (NC) 18| HEHCS1E- 58| SBHE-
19| BND 19 | GND 59| END
7@ | BLOFF 7@ | GND 78] SA6
21 | Mo 21 | O5C7 71] 5AL
22 | GND 72| SA2
23 | BALE 73| SA3
24 | VCC 74 | R4
25| SH1~ 75| 5A3
26 | SW_R- 76 | 5AB
27 | SHUT- 77| SA7
28 | RESUME-~ 78| 5A8
29 [ CMC2 79 | 5AY
3@ | GND B3| SA1@
31 [ SYSCLK Bl | SALl
32 | GND B2 | SH1Z
33 | REFRESH- B3 | SR13
34 | SMOUTCE) B4 | SAL4
35 | SMOUTC1 B SA1S
36 | VBRFDHN- B | SA16
37| I0R- B7 | SAL?
38} IOd- BE| SA1E
35 | GND 81 5R19
4B | SHEMR- 861 REN
41 | SHEHU- 91 | IOCHROY
42 | GND 92| S0
43 | RESETDRY 83| 801
44 | GND 94 | 502
45| VoD 95| 903
46 | GND 96 | S04
47 | VEE g7 | S05
48| GND 98| 506
48 | VBL 99| 507
50 | vAL 188 | [RQ9
(ND USED PIN:23,31,45,47,48,58,61,62,63)
R B E I
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CN181. CRT CONNECTOR

No $IBNAL
1 | RED

2 | GREEN

3 | BLUE

4 [ (pg)

5 | ocND

6 | GNO2

7 | GNO3

g | onos

ER IR

18 | OGND

11 [ REVL

12 | REVZ

15 [“HSeAT

14 |¥SERT

157 (NE)

! G T ! I !
J K L
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SHARP PARTS GUIDE

vopeL PC-6881

CONTENTS ‘ N

N

1 Exteriors

2 Display unit

3 Packing material & Accessories 9 Inverter unit

4 Main PWB unit
5 Display PWB unit

6 Sub PWB unit

7 Battery PWB unit

8 Power supply unit

10 FDD unit
11 Track ball unit

u |ndex

J

Because parts marked with
replaced with the parts specific to the product specification.

DESTINATION TABLE

USA

Canada

Germany, Austria

U.Kingdom

Australia

mPplI|loO<|cE

Agent

“ A’ is indispensable for the machine safety maintenance and operation, it must be

DEFINITION
The definition of each Rank is as follows and also noted In the hst

A

m 9o & @m

s

: Parts necessary to be stoched as High usage parts.

. Parts necessary to be stocked as Standard usage parts.

. Low usage parts.

: Parts necessary for refurbish.

 Unit parts recommended to be stocked for efficient after sales service.

Please note that the lead time for the said parts may be longer than normal parts.

: Censumable parts.

Piease note that the following parts used in Coper under the same description are classiied into A or 8 Rank

depending upan the place used.

Example : Gear made of Metal Sprocket, Bearing, Belt made of Rubber, Spring ¢lutch mechanism.
A Rank : The parts which may be with the revolution or joading.

B Rank * Parts similar to A Rank parts, hut are not included in Rank A



Exteriors

PART [ - .

SR DE S CRIPT f’OiNI:_ LT T

. NEW - e
© NG~ PARTS CODE RANK | MARK'| RANK T
GCOVH1067ACZ7Z Al D _|Battery cover
2IUBATN1010ACZZ BN B Batter
3|GLEGG1l007DCZZ AA € !Rubber foot
4/ JKNBP1019ACZA AC C__ |Battery lock knaob
5| XBBSF20PO06EJ00 AA C_ |Screw (2X6)
6|GCABAL1092ACZZ BH D__|Bottorn cabinst
7|/GCOVAJOG65ACZ2Z AK D |Option cover
BIJBTN—1013ACZZ AD € 1IC card eject button
9)XBBSF26P060DQ AA C_ [Screw (2.6X6)
BIGCOVHIO06ZACZ Z AE D |Battery connector cover
II|GCOVHIO0G1ACZ Z AF D JEX-bus cover
12IPSHEZ1068ACZZ AD C _|PVC biind sheet
13]LPLTF1038ACZZ AG C  |Battery lock plate(Right)
UMILPLTF1037ACZ2 AG C _|Battery lock plate(Left)
15/GCOVHI1064ACZZ AH D__{D—Sub connector cover
16|QPWBM1234ACZ2Z .. AG s [ FD FPC
I7ILX~-BZ1047ACZ2Z .| AA 1] € |Screw
1BILX~BZUOA4A0GFCZZ | AA ) C _ |Screw (3X4)
9LX-BZ1051ACZ2Z AA C _ [Screw (2.6X8)
0|LANGT1245ACZA AK C__|FD/HD angle
21|LX—BZ1187CCZZ AA C_ [Screw (2X%2.8)
2Z2/DUNTK2704ACZ7Z AX E Battery PWB unit
2ZIDUNTK2736ACZ2Z * %k E HDD unit (80MB)
22/DUNTK268BACZZ BwW E FOD unijt
BILANGT1246ACZ2Z AE C FD angle
26|LANGT1247ACZA AF C__[HD angle
ILX—BZ1052ACZ2Z AA C_ |Screw (2.6X10)
2B|XJBSD20P1GO0 0 AR C Screw (2X10) ., ...
BIQPWBM1240ACZ7Z AZ C [HDFPG - 7.
N|CPWBZ1225ACN4 * * N E Main PWB unit
31/|GCABB1091ACZ2Z BH D " ITop cahinat
R/JKNBP1018ACZZ AD C Power switch knob
BIPZETZI1052ACZZ AB. » D |PS jack insulation sheet
M| GCOVHIDBIACZZ AE D __ [10 key connector cover i
DUNT—2679ACZZ B Q E __|Keyboard [except H,G] |
35 DUNT—26 ACZZ | BQ . E .. |Keyboard . [H]
DUNT—246 ACZ27Z B _E " [Keyboard . [G]
36| XBBSD26P060OD0O0 AA C Screw (2.6 X6) )
F|LCHSMI031ACZZ AK € |Main chassis D
BICPWBZ21227ACN1 ch 1 E . |Sub PWB unit ]
B QPWBM1242ACZ7Z AY N C__|LCD )/F FRC
4IRDENCI027ACZZ CA N E__ [Power supply unit
41| XBBSD2ZEP12000 AA 2l € | Serew(2.6X12)
RIQCNW—-1347AC2Z7 AC  C__|MTB'I/F cable
BLX-BZ1050ACZZ AC H Screw (2X6.6)
MIDUNT—2703ACZ2Z B M E Track ball unit
45|CPWBZ1239ACN CN'll 'N' [ E' |Display PWB unit 5
W XBBSC26P0400T1 AA C_ |Screw (2.6X4)
47 XBPSN20P04000 AA C Screw (2X4)
48BILCHSMI030ACZ2Z AK -G, _.{Main chassis C
43 LCHSMIOD29ACZ7Z AL C __[Main chassis B
S¢|LX-BZ1048ACZ7Z AC C Screw(l\_flﬁ) }
53|GCOVALlO0GO9ACZ 2 AL N D |Dumper cover R ;
MILHLDZ1029ACZB AH N Cc Cable holder
S5/GCOVATOGBACZZ | AP | N .- D Dumper cover. L T R R
S56|PFilWI0D18ACZZ AD N D LED filter
57| JBTN—1010AC2Z7Z AD C Resume butfon * - -
S8MSPRC1022ACZZ AA C__ |Coil spring 1
SIPFilWI1017ACZ2Z AE D LED filter
0| JBTN—~1009ACZZ AC € IMTB switch butten R He i
61l JBTN—1008ACZZ AC c MTB switch button L -
62| XBBSD20P060DDD AA .G [Screw (2%6).0 . . . - o -
63|TCAUS1028ACZZ AB . D.. |Caution label, .
6diTLABP1l69T7ACZZ AD D {Cannector label
B5|PCUSS1059ACZZ AK C__|EMI cushion D il
66|PCUSS1056ACZ2Z AD c EMI cushion A~ : v
672/PCUSS1057ACZZ ‘A E C ' |EMI cushion B i
6B/PCUSS1061ACZZ . | AC i C _{EMI cushion F Lo ; .
69/|PCUSSIOG60ACZ?Z AE C _ |EMI cushion E e !
W/PCUSS10858ACZZ | AH. .C.. JEMieushionC .~ . . .
JL|ITLABZ1640ACZZ AC D |Key label _
72ZIPSPAZI065ACZZ AC C IFDD spacer R
B{PSPAZIOGEIACZZ | ‘AB | ° ~ € - ISpager (0.3T)+ 7 T
QITCAUAL030ACZ2Z AB “N': |- D- [Catition label 2
IPTPEZ1031ACZZ | AE |. . 2D [Tape b ae s
J6|PTPEZ1030ACZ7Z AE D |Tape R
7ITLABT1701ACZ2Z AC N D __|Hyatt label fu]




PC6800

ACP00024

Exteriors



PC6800
Display unit

PRICE| NEW | PART
fNO-.—:: - PARTS CODE . ... ‘RANK|MARK | RANK [ T, DE S‘_C RIPT ION
| 1/PCAFPHIO021ACZZ | AA N D |Rubbercap .. ol R L
2|LX-BZ21053ACZ2Z AA -z C__ 'Screw (M2X6). N | S T,
; 3)]GCABDI0Y%6ACZZ .| BL N D__|Display cabinet(Front) e ] | T N
i 4ITLABP1677ACZZ | AG | . N D |Color symbol label -~ N N
5|JBTN—-1012ACZZ | AC | C  |[Stopper button R . L B T RN
; 6MSPRC1026ACZ2ZZ | AR~ .. C _[Coil spring i A B BT ey
! JIJBTN—1011AC22Z ACL]T [ Stopper button L~ 0 : ; T e T
] 9QCNW-1351ACZZ, AM MN... Cc INV—LECD wire ; N )
W|QCNW=1350ACZ7. AZ -N C_ |LCD cable RN
111 XBBSD26POGOO0OD. AA] G [Screw (2.6 X86) ) N L
12ILANGF1250ACZ Z. AE | N [ Dumper angla N . L T )
13|PDMP—1011ACZ2Z. AW | N -|..D Dumper R T oo d i
H{POMP—1010ACZ2Z: AW [ N D Dumiper L Ll I L ’
) I5|LX—BZ1147CCZZ, AA |- C _ [Screw (2X4.5) R T e S o
i _6IDUNTK2798ACZZ: BR |-'N E CCFT inverter unit : . =~ . & .. . L ] =
17|QCNW-1349ACZ7 AV N C _ [INV control cable: S e Ty e
1B[TLABHI1065DCZZ AA [ D |Caution [abel ; Do, Do
19/PZETZ1054ACZZ | AC N C_ JiNY insulation_sheet’. R | N P L
20/LX—-BZ1054ACZZ | AA B C__ |Screw _ T i e
21iHBDGS1007ACZ2Z AP N D SHARP badge: L .. P L . w2
22(GCABC1095ACZ2Z ‘BN N . D IDisplay cablnet(Rﬂar) ; R -
BIPGUMS1009ACZ7Z iAE N | D -ILCD cushion ‘-f ! - o e
4/LHLDN2:1015Cc22 | AB - 1.C Holder . R L - L :
101 [DUN T- K- 2849ACZZ | BX N E Back light unit with CCFT" B R o
- = {Unit) . L S .\ j P :
901 DUNTGZBDUACZZ' E N "E: Dls Ia unlt(Actlvs)‘ i
3] -fPackmg materlal-&‘ Accessories | . o
NGO ' A PRICE | NEW: | PART i T~
1 SPAKC2299AC7Z7 |- AR N. .| D _|Packing case [except U]
SPAKC2293ACZ2 AS |- N [- D {Packing case K [u]
2/|SPAKAS416SCZ 2 -AB | D - [Protector,handle (61400675) B
. 3|JHNDP2008SCZZ- AB . . [ Handle s BT g ] 7o
i 4/SPAKA2295ACZ2Z AK N . D Packl_g_cushlon(Lef) - T ) - .
S5[SPAKA2296ACZ7Z AK |- N ) Packing cushion(Right) N :
6|SSAKA3IRQICCZ?Z AA | - D |Vinyl bag (140X 360m)
JIUBNDAIDOBCCZ?Z AA [ AC cord band (120mm) I
L BISPARKA2280ACZZ | AE | D iPacking cushion for accessories B s -
A QACCB7621QCZ2Z AN B _JAC cord (250V3A) . .. .~ A [H]
M ACCVe621QCZ2Z AT B__|AC cord(g4.8 2pin) (250V IOA) : o ' ‘ [GET
A ~9|QACCL7620QCZZ | AW-l--wc | B . [AC cord (6A 250V} 'R N Q]
A QACCD76110QC2Z22 AT B__|AC cord (U/C7A125V). - L ) ; AR S T TUY
A : ACCF76220Cc22 AX B |ACcord (250V 3A) .~ . - L T o [E]
ILLJUBATNIO1B0ACZZ .| BN B Battery -
I2[SPAKA2251ACZZ | AD D [Packing cushion for accessories C L E
L 13[SPAKAZ2303ACZ?Z AK 1 N D |Packing ¢ase for accessories. "1 Ci -
AT RADPALI0Z24ACZZ [TBX . N. B AC adaptor I {H,G,E]
Al 0 14 RADPAID24ACZ0Q B X N . B AC adaptor L : : [Q]
B RADPA1D25ACZZ BY N[ D AC adaptor{with AC: cord) (lnclude N9y [U,Y
. I5/SPAKA2279ACZZ AG | 7 D ‘ [Media case ' [except G]
f TLABE1G635ACZZ AF D [Media label{Iristall) : ] e Lexcept G]
. 16|TLABE1636ACZZ AF | .- D |Media label(Operation) | . e [except G
' TLABE1637ACZZ | AF | D Media fabal{Shell) = . R [except G
UFLPC100D1ABUB BH N E Master media{MS— DOS) (English)(V1,0B) - R [except G]
I7ZIJUFLPCl001ABVE" BH N E__[Master media{MS—DOS) (English)(V1, 0B} ... - ., except GJ
UFLPC1001ABWB BH E__|Master media(MS=DOS) (E_ghsh)(\fl 08) [except G
IB|SSAKA1130QC2Z22 AA D Vm_vlbag(lOOXlZOlrm) )
i 18|SPAKP2288ACZZ AG D Vinyl bag :
WISPAKAZ252ACZZ. | AE D PackmgcushlonD
21| TCAUS1DS4C CZ22Z AB € {Caution TAG ~ L HJ
~HTLABP1675ACZ7 A B N =D Barcode label R ’ L
2'TILABP1676ACZ2Z AB N | D Barcode label - " . - T o e Y
FLABP1720ACZZ. AA N - D Barcode label T P [H]
2{UFLPCLODIACTA BH | - E .| Master media{Utility) (VI OA) BTN Lo
AT LABELG6GEBACZT AH .N D |Media label(Diag} : R “[except G]
2B|ILPLTP1040ACZ2Z AD "L C  [Template e T
B|SPAKAZ294AC22 AH |- N | D [Manual case . S {except G]
a7 TGANEQOSGFLCZ2Z A F o D Guaranty , . o |_:Q‘
~I{TCADZ1006DCZZ AW .'D Registration card . o . TN H
! TiNSELG670ACZZ. ["AY N._. | D Ilinstruction book{Operation) ' .- ' > [except G,Y,U]
|‘ 28|TiNSE1671ACZZ | AY N 1 B [Instiuetion book (Operation)™ Sl T Y
: TiNSE1669ACZ2 | AY ] N 5] nstruction book(Qperation) 1 i - [IT]
29(TCADZ1075ACZ22Z AFC _. 1. D {Registration card . i [H,Y,Q.E]
HITIiNSE1l662AC2Z7 [ AX D' . [Instruction book(Soft) . [except G]
31!SSAKA2010KCZ2Z AA D | Viny! bag (240X 300) except G
. MICCADZ1110ACO01 AN N D [Service information [U_
H|TLABB1381ACZ2Z AC D [Address labal Y]
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"PC68B00

Main PWB unit AT L
NO. PARTS CODE  |FRICE[ NEW | PART DESCRIPTION
ilUBATNIOI1ACZZ | AT B Battery (3—31FT—B) [BAT1]
2IRR—TZ21011ACZZ | AE ‘8 [Block resistor (22K0X8) i [BR1]
3)JRR=TZ1012ACZZ _AE B Block resistor (47K0X8) . - [BR2]
4]RR—TZ1012ACZZ AE B Black resistor (47K{1X8) L ; [BR3]
5(RR—=TZ1020ACZ7Z AB - B Block resistor (1KQX2) _ BR4]
6|RR—TZ1007ACZ2Z AC B . |Block reistor (22KG%4). ‘ ) BR5]
7IRR—TZ1018ACZZ | AC B I Black resistor {100KQX4) o [BR6
BIRR—TZ1018ACZZ | AB B - |Block resistor (22KOIX2) s e 'BR7
9/RR—TZ1006ACZ2Z “AB B _- [Block resistar (100KOX2) 1. - . L [BRE]
I0JRR—TZ1014ACZ2Z AB B Block resistor (330X 2} . T o N [BR9]
ILIRR—TZI1005ACZ2Z AC B Block resistor (330X 4) L - e - [BR1Q]
12;RR—T:Z1007ACZZ | AC _B_-"|Block resistor (22K0X4) - . T e [BR11]
13|RR—TZ21017ACZ2Z AB B Block resistor (47K0X2). - - - N N T
MIRR—TZ101BACZ2Z AC B Block resistor (100KQX4) * i “o. &+ [BR13]
I15|RR—TZ1006ACZ2Z AB __B _|Block resistor (100K X 2) . . ; _[BR15
6/RR—TZ1006ACZ7Z AB B Block resistor (100K X2) _ S - i L < n '[BR16
17|IRR—TZ1014ACZZ | AB B |Block resistar (330X2). - - - K ‘ T i _.BR17]
IBIRR—TZ1005ACZ2Z AC B Block resistor (3301%4). -~ B L ~_'[BR18]
19[RR—-TZ21015ACZ2Z AC B Block resistor (100X 4) .~ e s L [BR19]
WIRR—-TZ1015ACZ22Z | AC B8 |Block resistor (100X4) T e . {[BR20]
21'RR—TZ1006ACZZ, AB - B Block resistor (100KQX2) - R ] J[BR21]
2Z2)RR—TZ10185ACZZ | AC B Block resistor (101X 4) . ) . [BR22Z]
Z3/RR—TZ1016ACZZ. | AB B Block resistor (200X 2) ) [BR23]
24/RR—TZ10185ACZ7Z AB B:. [Block resistor (22K0X2) T ' [BR25]
2ZB/RR-TZ1005AC27Z AC B:: | Block resistor (330X 4) LA s [BR2g]
2B|RR-TZ1007ACZ7Z A G B Block resistor (22K01X 4) S L L BR27]
2Z7/RR—T2Z1016ACZ7Z AB ‘B Block resistor (8200 2) e ST s e [BR28]
2B(RR—-TZ1020ACZ2Z A8 ‘B Block resistor (LKQX2) o S e [BR100]
29/RR-TZ1021AC2ZZ AC B Block resistor (AKQ X4 - 7 7 - L [BR101]
W RR—TZI007ACZZ. AC B Block resistor (22KQX4) . . - . [BR102]
311RR—TZ1007ACZ7Z AC .. B Black resistor (22K0x4) - .- . 2 ..~ [BR103]
32|RR—TZ1008ACZZ AE ‘B Block resistor (1KQX8) L : j - “[BR1043
B/RR—TZ1010ACZ2Z AE B [Block resistor (LOKQX8) - T ] . v [BR105
MIRR—TZ1008ACZ2Z AE B__ |Biock resistor (1K %8} ] T . - .-~ _[BR106
BS/RR—TZ1007ACZ7Z AC B Block rasistor (22K0 X 4) . . P BR107]
BIVCSAPJIAEIOGM AE €| Capacitor (10WV 104F) ] - C1]
7|VCSAPJICE336M | AF [+ Capacitor (16WV 33uF) sl c2
BIVCSAPJICEII6M AF C |Capacitor (16WV 33:F) . [C3]
BIVCSAPJICE3ZIGEM AF C __|Capacitor (16WV 334F) [C4
N|VCSAPJICE3I36M AF [ Capacitor {16WY 33,F) [C5]
HIVCKYTVIHF1047 AA € __|Capacitor (S50WV 0.10xF) C7]
42/VCCSTV1IHL102) AA € __|Capacitor (50WV _1000PF) ... .. N G <t 7 |[C8
BIVCCSTVIHLIODL) AA C  |Capacitor (50WV 100PF) ' TR T e 0]
MIVCKYTV-IHF1042Z [ AA -G )Capacitor (5OWV_0.104F) . . =.. . .. . - [C11]
AIVCCSTVIHL221) AA C-- [Capacitor (5QWV Z30PF) : [C12
HBIVCCSTVIHLZ221J . ] AA c Capactor;SOWVEZOPF) ! C13]
47IVCCSTV1IHL221) AA C__|Capacitor (50WV 220PF) ; Cl4]
MBIVCCSTVIHLZZ1 1 AA C - |Capacitor (50WV 220PF) [C15
NIVCCSTVIHL221) AA C__|Capacitor {(50WV 220PF) : Cl16]
B0/VCCSTVIHL221J _AA ; C Capacitor (50WV 220PF) . [C17]
51|VCCSTVIHL221J AA . € [Capacitor (50WV 220FF) ) [C18
S2IVCCSTViIHLIZZ1 AA C_ [Capacitar (50WV 220PF) . ; [C19
S3|VCCSTVIHLZ221) | AA __ € . [Capacitor {ROWV 220PF) j L B ' [C20]
BMIVCCSTVIHL221J | AA C Capacitor (50WV 220PFy - R R C2i]
55 VCKYTV1IHF104Z AA . C Capacitor (5OWV .10uF} L : c22]
BBIVCKYTV1IHF104Z AA € |Capacitor (50WV 0.104F) . - . [C23
57/ VCKYTV1IHF1042Z AA C__ |Capacitor (50WV 0.104F) ) : [C24]
S8|VCSAPJ1AE225M AC C _[Capacitor, (10WV, 22uF) . ., . . , [C26]
SO VCKYTVIHFi1047 AA C_[Capacitor (SOWV 0.104F) o : C27]
B0 lVCCSTVIHLG6&0Y AA C Capacitor (50WV 68PF) ; . . [C28
BLIVCCSTVIHLA4T70) AA [¥] Capacitor (50WV 47PF) L i S : C29
62|VCKYTVIHF1042Z AA C__|Capacitor (50WV.0.104F) . . N . [C30]
B3|VCKYTVIHF1D047Z AA C __[Capacitor (5OWV 0.10:F) ‘ LT T C31]
4 |VCKYTV1IHF104Z AA C__[Capacitor {50WV 0.10uF L - R £32]
65IVCKYTV1IHFIO0AZ AA C Capacitor (50WV 0:10uF) G . ! R C33]
66 VCCSTV1IHLIDZ2) AA o] Capacitor (50WY 1000PF) - T R C34]
67| VCKYTVI1EB103K AA C - [Capacitor (25WV 0.0104F) . o ] T C35]
6B|VCKYTV1IHF1042Z AA C Capacitor (50WV 0.10.F A . L C36]
BO|VCCSTV1IHL102) AA C _|Capacitor (50WV_1000PF) : : .. [C37
JOIVCKYTVIHFI042Z | AA C _[Ca acitor (5OWV 0.104F) . L e " [C38]
ZI|/VCCSTVIHLIO02J | AA. ~_C - [Capacitor (50WV 1000PF) S e ; [C33
2|[VCSAPJIAELIOGM | AE =€ _|Capacitor (10WV 104F) . T L c40]
BIVCKYTV1IHF1042Z AA c Capacitor (50WV 0.10uF i C41]
4 |VCKYTVIHF1042Z AA- C __ |Capacitor (50WV 0.10.F B c42
IBIVCSAPJIAELOGM AE C _[Capacitor (IOWV 10uF) § 43
BIVCCSTVIHLIDL _AA: c Capacitor (50WV 100PF) ) . - [C44]
IVCCSTVIHL101 J AA C_ |Capacitor (5QWY 100PF) -. [C45]
BIVCCSTVIHL1IO01] AA _£ _[Capacitor (50WV 100PF) [C486]
NPIVCCSTVIHLIDI) AA C_._|Capacitor (50WV 100PF) C47]
80[VCKYTVIEBIO3K AA C:- Capacitor (25WV 0.0104F) C48
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[4] Main PWB unit

PC&800

PRICE| NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION

BlIIVCSAPJIAE225M AC 4 Capacitor (10WY 2.24F) C49]
B2 VCKYTVIHF1047Z AA C Capacitor (50WV 0.10:F) €501
BA|[VCSAPJ1EE225M AD C Capacitor (25WV 2.2pF) [C51]
B4|[VCKYTVIHF1047Z AA C Capacitor (50WV 0.10x4F) [C52
8s|VCCSTVIHL1I50 AA C__[Capacitor (S5QWV 15PF) C53
8B|(VCCSTVIHLIS0J AA C Capacitor (50WV 15PF) Ch4]
87|VCKYTVIHF1042Z AA C  [Capacitor (5OWY 0.10uF) [C55]
88|VCSAPJIEE225M AD Cc Capacitor (25WV 2.2uF) [C56]
p(VCSAPJIEEZ25M AD [ Capacitor (25WV 2.2xF) (C57
B {VCSAPJIAEL1O06M AE C Capacitor (10WV 104F) C58]
51 |VCSAPJ1AE225M AC C [Capatitor {10WV 2.2xF) C59
2[VCKYTVIHF104Z AA C Capacitor (S0WY 0.10uF}) [CE0]
GI|VCKYTV1IHF1047Z A A C Capacitor (50WV 0.10xF) [C61]
o |[VCKYTVIHF104Z AA c Capacitor (50WV 0.104F) [C62]
05 [VCKYTVIHF1042Z AA C Capacitor (50WV 0.10uxF) [C63]
| |VCSAPJLIAELIOGEM AE [ Capacitor (10WV 10xF) Cé4
7| VCKYTVIHF104Z AA C |Capacitor (50WV 0.10xF) C65]
B|VCKYTVIHF104Z AA [ Capacitor (5OWV 0.104F) [C6E]
Q9|VCKYTVIHF1042Z LY. c Capacitor (S0WV 0.10u4F) (CE7]
W0|VCKYTVYIHF1042Z AA C Capacitor (50WV 0.10uF) {Ce8]
1WI[VCSAPJLIAELIDG6M AE o] Capacitor {10WV _104F}) [C69
102{VEKYTV1IHF1042Z AA C Capacitor {(S0WV 0.10uF) [C70]
W03|VCKYTVIHF1042 A A o] Capacitor (50WY 0.10xF) [C71]
104[VCSAPJIAEZ25M AC C Capacitor (10WV 2.24F) C73
105 /VCCSTVIHLE80) AA € [Capacitor (50WV 68PF) [C77
e|VCCSTVIHLIODDY A A C [Capacitor (50WV 30PF) [C78
W7|[VCCSTVIHLLIOLJ AA [ Capacitor (5OWY 100PF) C100]
wa[vecesTviHL221) AA C _|Capacitor (SOWV 220PF) [C101
W[VCCSTY1HL221J AA C Capacitor (60WV 220PF) [C102)
IMIVCESTY1IHL221 ) A A C Capacitor {(50WV 220PF) [C103
MmM|veCSTVIHL221J AA C Capacitor (50WV 220PF) c104]
nz2vecsiviHL221J AA [ Capacitor (50WV 220PF) [C105]
13|[VvCCSTVIHL221J AA [ Capacitor (50WV 220PF) [C106]
1N4[VCKYTV1IHF1042Z AA € [Capacitor (50WV 0.104F) [C107]
16|VCKYTVIHF1042 AA ¢ [Capacitor (50WV 0.10xF) [C108
116|VCKYTVIHF104Z AA C |Capacitor (50WV 0.10uF) £109]
117[VCSAPJ1AEIQO6M AE c Capacitor (10WV 10xF) £110]
1B[VCKYTVIHF1042Z AA € |Capacitor (SOWY 0.10uF) [C111]
NMO|VCKYTVIHF1042Z AA Cc Capacitor (B0WV 0.20uF) [C112]
120|]VCKYTVIHF1042Z AA C  |Capacitor (50WV 0.10:F) [C113
121 |VCKYTV]1HF1047Z AA [ Capacitor (50WV 0.104F) Cl14]
122 VCKYTVIHF1042 AA C [Capacitor (50WV 0.10xF) [C115]
123 VCKYTV1IHF1042 AA C  [Capacitor (50WV 0.10uF) [C116]
124[VCSAPJIAELOEM AE [»] Capacitor (10WVY 104F) [C117]
125 | VCKYTV1IHF1047Z AA C Capacitor (50WV 0.10uF) C118]
126 VCKYTVI1IHF1042Z AA [5 Capacitor (50WV 0.10uF) £119]
127[vCCSTViHLIODLJ AA € [Capacitor {(50WV_100PF) [C120]
128/ VCCSTV1IHL101J AA ] Capacitor (50WV_100PF) [C121]
120 VCKYTVYIHF104Z AA Cc Capacitor {(50WV 0.10xF) [C122]
1|VCKYTVIHF1042 A A C Capacitor (SOWV 0.10uxF) [C123
131 |VCKYTVIHF1042Z AR € |Capacitor (5QWV 0.10xF) C124]
132[VCKYTV1IHF1042Z A A C |Capacitor (50WV 0.10uF) [C125]
133[VCCSTVIHL102] AA C |Capacitor (S0WV 1000PF) [C126
1M|VCKYTVIHF104Z AA o] Capacitor (50WV O. 0gF) [C127]
13| VCKYTV1IHF104Z AA c Capacitor {SOWV 0.10xF) £128]
13| VCKYTV1IHF1042Z AA [ Capacitor (50WV 0.10uF) £129]
137|[VCCSTV1IHL102J AA c Capacitor (50WV_1000PF) [C130
138|VCKYTV1IHF104Z A A [ Capacitor (bOWV 0.10uF}) C131]
13|VCSAPJIAELIOD6M AE C Capacitor (10WV 10xF) [C132]
1|VCKYTVIHF1042Z AA C | Capacitor (50WV 0.10uF) [C133]
14 [VCKYTVIHF104Z AA C _ |Capacitor (BOWV 0.10uF) [(C134]
1M2|[VCKYTVIHF1042 AA C |Capacitor (50WY 0.10xF) [C135]
143|VCSAPJ1AE225M AC [#] Capacitor (10WV 2.22F) C136]
1434|VCSAPJICE105M AC [ Capacitor (16WV 1.0uF) [C137]
45| VCSAPJI1CELIOQOSGM AC C Capacitor (16WV 1.0uF) [C138]
6 VCKYTVIHF1047 | AA C__|Capacitor (50WV 0.10xF) €139
7|VCKYTVIHF1042Z AA o] Capacitor (60WV 0.10xF) 1403
M| VCKYTVIHF1042Z AA C |Capacitor (50WV 0.10uF) [C141]
1MW|[VCKYTVIHF104A47Z AA ¢ [Capacitor (BOWV 0.10uf) [C142]
50| VCKYTVIHF1042 AA C__ |Capacitor (50WV 0.10xF) [C143
151 VCSAPJ1AEZ225M AC C |[Capacitor (10WV 2.24F) [C144]
152|VCSAPJIAE225M AC [+ Capacitor (10WY 2.2.F) C145]
15|VCSAPJ1AE225M AC [ Capacitor (10WV 2.2uF) [C146]
154 VCKYTVI1IEB103K AA C Capacitor {26WV 0.010uF) [C147]
155 VEKYTVIEB104K AA C Capacitor (256WV 0.10uF}) [C148
156 VCKYTVIEB1OD3K AA C Capacitor {(25WV 0.010xT) £149]
157]VCKYTVIEB1D4K AA C Capacitor (25WV 0.10x4F) C150]
18| VCKYTVYI1IEBIDIK AA C Capacitor (25WV 0.010xF) [C151]
19| VCKYTVIEBIDAK AA € [Capacitor (25WVY 0.10uF) [C152
160 VCKYTVIEBIO3K AA C__|Capacitor (25WV 0.0102F) [C153]
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- PC6800
Main PWB unit

i ' ' .. |PRICE| NEW | PART T T A E BIPTION .
. | NO. PARTS CODE: - |Rank | MARK | RANK _PESCRIPTION
118l IVCKYTVIEBLIDAK ‘AA ) C__ {Capacitor (25WV Q.10uF) -~ 3
. 162|VCSAPJIAE2Z5M | AC C _|Capacitor (10WV 2.24F) o —
13 /VCSAPJ1AE225M | AC C Capacitar (10WV 2.2,4F)
- 14 |VCCSTVIHL220J AA € [Capacitor (50WV 22PF) ~
BOIVCSAPJIAELIO6M ‘AE | __C |Capacitor (10WV 10uF)" -
. - 166 | VCCSTVIHLERDJ “AA _ € |Capacitor (5OWV 68PF) . . -
- 167 ) VCCSTYIHLGED J AA C . |Capacitor (50WV 68PF)
8|VCCSTVIHLG60) | AA € |Ca acitor (S0WV 56pF)
19|VCCSTVIHLS5604 | AA ~ C__ [Capacitor (SOWV B6oF)_
- 10IVCCSTVIHLS60 ) AA C __|Capacitor {(50WV 56pF) T
. - WA[VCCSTVYIHL5604 | AA [4] Capacitor (50WV S6pF) ] Y
L 12IQCNCMIY91ACAS | AR C ' |Connector (100pin} - . T
- 173[QCNCW1195AC2E - AQ c Connector (25pin) ; : -
174]QCNCM1194ACO0 AQ C - [Connector (9pin) N L
175 CNCW1185AC2) | AE [ Connector (20pin} _ e
AWB|OCNCW1185AC2Y "AE "G Connector (20pin) . i LT
177|QCNCWI 190AC2F | AH € . [Connector (26pin) . -~ T
178[QCNCM1191AC2J | AL € - [Connector (20pin). ] :
-1 |QCNCWI1g89ACOR AD € |Connector (Bpin) T C
SG180/|GCNCM1191ACS5d | AM C__|Connector (50pin) . - L o R i
| IBlJGCNCMI191ACSJ | AM __C _ [Connector (50pin) .. - . i e e e [CN100B]
182 |PZETZ1I083ACZZ ‘AA ‘C Insulation sheet B - X ; i s - ] _ e ECN1G7Y]
. 183|QCNCW1192ACCJ AX C . [Connector {120pin). Tl i : S [CN101)
184|QCNCWI1196AC01 | AE C | Connector (9pin) i B R L P LCN102]
185 |[QCNCW1197ACIE AE C _ |Connector (15pin} L . L _w1[CN103]
186{LHLDZ103DACZ Z AS _C__{IC card holder -, : . _ s e e T Ty
187|QCNCM1193ACEH AT € _[Connector (68pin) : - L o o
18B[JCNCW1185AC2C AF __C . [Connector (23pin}. . N _ ) ]
(180 |OCNCMLI188ACOF AC € |Connectar (6pin)
190\ VHOMAZ7 24,7/ /-1 AD - B Diode (MA724) e
IS9LIVHDDA204K, /=1 AC B Diode (DA204K) . \
192 | VHDMAT 24,7/ /=1 AD ] Digde (MA724) ;
193|VHDMA724,// "= AD B Diode (MA724)
1 |VHDMA 724 /7" /— AD B | Diode (MA724)
195!VHDMAT 24,7/ /— AD B . |Diode (MA724)
1% [RCORFEBIZRCZZ AC C _|Core (B—0Z—R},
197|RCORFI1D08ACZZ AB C Core (BLM21A05) ..
) 18|RCORFIO0QBACZ Z AB C _ [Cors (BLM21A05)
" J98IRCORFI00BACZZ AB € _ |Core (BLM21A05)
. 20/RCORF BACZZ | AB € [Core (BLM21305)
" 201|RCORF 05ACZ2Z AB C  |Core (BLM41A01)
22/RCORFIOCD5ACZZ AB [ Core (BLM41A01)
-23|RCORFIDOSACZZ AB C Core {BLM41A01)
24 RCORF1008ACZZ | AB ‘€ |Care (BLM21A05)
206/RCORF 1 B8ACZZ AB C - jCare (BLM21AQS) . : o
206[RCORF100BACZZ AB 5] Core (BLM21A05) L L
27 |RCORFIO0BAGZZ | AB - Core (BLM21A05)
28/|RCORF1005ACZZ | AB c Core (BLM41A01) . . ; : .
. 29|RCORF1005ACZ2Z AB C_|Core (BLM41A01) L, L
CT2IRCORF1008ACZ Z AB C - |Core. (BLM21A05) . :
| 2Ll1I[RCORF10D8ACZZ AB G [Core (BLM21A05) .
212|RCORF1008ACZZ AB C__|Core (BLM21A05) ]
213|RCORFIO005ACZZ AB C |Core (BLM41A01) .
24|[RCORFI1008BACZZ | AB C Core (BLMZ1A05)
2I5/RCORF1008ACZZ AR C __[Core (BLM21A05)
. 26|RCORFIDOBACZ?Z AB ‘€ __ |Core (BLM21A05)
" 217|RCORF1008ACZ?Z AB €. [Core (BLM21A05)
_218[RCORF1008ACZ7Z AB € |Core (BLM21A05)
2UIRCORFI1008ACZ2Z AB C__ iCore (BLM21A05)
220/RCORF100BACZZ A B C Core (BLM21A05) -
.- 221|RCORFI1008ACZZ | AB “C - |Core (BEM21A05)
| "22/{RCORF1008ACZZ | AB C  |Core (BLM21A05)
2Z3/RCORFIU0OBACZ?Z AB —_C_ |Core (BLM21A05)
- 24|RCORF 08ACZZ I"AB C [Core (BLMZ21A05) ) : s e
P--- 225 RCORF 0BACZZ | AB [ Core (BLM21A05) L A -
| _22%8]/RCORFIOOBACZZ AB [ Core {(BLM21A05) : ) X
227|RCORFI100BACZZ AB C Core (BLM21A05) |
228|lRCORF100BRACZZ AB C _ [Core (BLM21A05)
L 28|RCORF 08ACZZ | AB C Core (BLM2IA05)
“2|RCORF 08ACZZ AB ~ C __[Core (BLM? A05)
21 |RCORF1008ACZZ | AE C Core (BLM21A05) L STy T
. 22|RCORF100BACZZ | AB C /[Core (BLM21A05)Y . v N N Ly
- 2B[RCORF1I00BACZZ " AB “C i[Core (BLM21A05). .. ., . o I
L2 RCORF1008ACZ2Z AB C [Core (BLM21AQS) R L
.23 |RCORFI00BACZZ AB c Core (BLM21A05) -
2B|RFiLNI1QIOACZZ | AD [+] Filter (NFM41R 0C470)(47pin) .
237|RF i LNID1DACZZ AD c FiltergNFM41FOC47OE4?Qin! :
238|1RFiLNIQO10ACZZ AD C__IFilter (NFM41ROC470)(47pin)
2WIRFiILN1O010ACZZ AD C Filter (NFMA1ROC470)47 pin}
2Z40/RFILN1010ACZ Z AD C __[Filter (NFM41ROC470X47pin) . _
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[4] Main PWB unit

PRICE| NEW [ PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
MIFRFiIiLNI1010ACZZ AD C  |Filter (NFM41R0OC470)(47pin) FL?7
22/RFiLN1D11ACZZ AD c Filter (NFM41R0C221)(220pin) [FL8]
23[RFILNID11ACZZ AD [ Filtar (NFM41R0C221)(220pin) [FLO]
2M/RFiLNID11IACZZ AD [ Filter (NFM41R0C221)220pin) [FL10]
25[RFiLN1011ACZ7Z AD C Filter (NFM41R0C221){220pin) [FL11]
26| VHiSC141 01233 AU B IC (SC14L01233) IC1]
247 |VHi SN74HCO04DB AD B IC (SN74HC0Q4DB) [IC2]
248 VHi SN74HC04DB AD B IC (SN74HCO4DB) [IC3
249]VHiSN74HCO04DB AD B [IC (SN74HC04DB) 1C4]
50EVHi BOC51SL—BG B F ‘B IC (BOC515L—BG) [1C5]
251 VHi J4AHC373DB/ AG B IC (74HC373DB) [1CE]
2%2|VHi360SLB1 -1 B Z N B IC (360SLB1) [IC7]
253|VHiTCB566AF—R AX B 1€ (TCB566AF) IC8]
BAVHITCS5h187—-25 BF N B IC (TC55187 —25) 191
756 | VHiAV9127—009/7 BB B iC (AV9127 —09) 1€10]
h|VHi28F020—1510 BQ B IC (28F020—150) [IC11]
257 [VHi514400FTLB BM B IC (514400FTL8) [1IC12]
258 [VHi514400FTLEB BM B 1C (514400FTLB) 1C13]
269fVHi514400FTLE B M B IC (514400FTL8) [IC14]
260VHi 514400FTL8 B M B 1C (514400FTLE) [IC15]
261 |[VHi SN74HC74D8B AF B IC {SN74HC74DB) [IC16]
262|VHi SN74HCO02DB AD B IC (SN74HC02DB) [IC18]
263[VHiSN74HC10DB AE B 1C (SN74HC10DB) 1C19]
4|VHIMM1I060G/—1 AE B 1€ (MM1060G) 1201
5 |VHi 74AHC125DB/ AE B |IC {74HC125DB) c21]
266 |VHi F4HC151NS,/ AG B IC (74HC151NS) IC100
267 |[VHIiALS2465ANS/ A K B [1C (ALS245ANS) [IC101]
28 [VHiUPD47 14GT1 AW B IC (UPD4714) [1C102]
260[TLABE1290ACZ2 AB D ROM label 1C103]
P70|VHi27C256AA10 BD N B IC (27C256AA1D) IC103]
771|VHi iR2339N/~1 AE B IC (IR2339N) [IC104]}
272|VHi iR2339N—1 AE B 1C {tR2339N) [IC105]
273|VHIiALS3BANS /. AE B 1C (ALS38AMS) [1C106]
274|QS50CZ6433ACEH AQ € [IC socket (68pin} 1C107]
975 |VHi ALS63 9ANS A AQ B IC (ALSB639ANS) [IC108]
276|VHi386SLB1-—-25 cS N B IC (3865LB1—25) [1C109]
277|VHi 14LBAF1031 BE B IC (14LBAF1031) [1C110]
278|VHi SN74HCOD408B AD B IC (SN74HCO04DB) IC111]
279|VHi SN74HC14DB AF B IC {(SN74HC14D8) (11121
280VHi SN74HCODO0ODBRB AD B \C (SN74HCO0DB) [IC113]
281|VHi1 74ACT367FFP AG B8 IC (7AACT367FP) [IC114
282|VHi 74ACT367FFP AG B IC (74ACT367FP) [IC115]
283|VHi 74ACT245FFP AK B \C (74ACT245FP) IC116]
84 |VHi7TAACT245FP AK B IC (74ACT245FP) [1c117]
285 ¥VSDTC114YK//—1 AC B Transistor (DTC114YE) (01
B5IVSDTICL14YK/ —1 AC B |Transistor (DTC114YE) [Q2]
2B7|VSDTCL114YK/ —1 AC B [Transistor {DTC114YE} 03]
288 |VSDTALI14YK/ —1 AC B |Transistor (DTA114YK) [G4]
20| VSDTALI4YK/—1 AC B [Transistor (DTA114YK) Q5]
70]VSDTC114Y K/ —1 AC B Transistor (DTC114YE) 06
M|VSDTICI1AYKA -1 AC B |Transistor (DTC114YE) [07]
2 [VSDTC114YKA—1 AC B Transistor (DTC114YE} [Q8
203|VSDTC114YK/ /-1 AC B Transistor {DTC114YE) [09)
204[VSDTCL114GK/—1 AB B |Transistor (DTC114GK) 010]
2051y525J208—/7"— AD B |Transistor (25.208} [Q11]
6| VS25J208—//"— AD B !Transistor (251208) 1Q12
7 |VSeSt208—//— AD B8 Transistor (25J208) Q13
28|VS2SJ20B8—//—1 AD B Transistor (25J208) Q14]
299|VSDTC114YK/ —1 AC B |Transistor (DTC114YE) [Q15]
W|VSDTC114YK/ —1 AC B Trangistor {(DTC114YE) [016]
WL VSDTC114YKA—1 AC B Transistor {DTC114YE) [Q17]
02[VSDTAL11AYK/ —1 AC B Transistor (DTA114YK) [018)]
MI|VSDTCI1I14YKA -1 AC B |Transistor (DTC114YE) [Q20]
34jVSDTAL114YKA -1 AC B |Transistor (DTA114YK) [g21]
35]VRS—CY1JD10G2J A A C Resistor (0.063W 1.0KOD £5%) [R1
M| VRS—-LCY1JD223 ) AA C Resistor (0.063W 22K0 +=5%) [R2]
307[VRS-TP2BDS561) A A C_ |Resistor (1/8W 5600 *5%) R3)
B[YRS—-CY1JD102J AA C Resistor (0.063W 1.0K0 *+5%) [R4]
MM|{VRS-TS2AD10G6 ) AA C Resistor (1/10W 10MO £5%) [R5]
310/ VRS—-CY1JD102G AA € |Resistor (0.063W 1.0K0 £2%) [R7
31|VRS—-CY1JD102G AA C Resistor (0.063W 1.0K0 +2°%) [R8
312|VRS—-CY1JD683G AA c Resistor {0.063W 68KQ +2%) RG]
3I|[VRS-CY1JD153G AA [ Resistor (0.063W 15K0 £2%) [R10]
314|VRS—-TP2BD561J AA [+] Resistor (1/8W 5600 +5%) [R11]
315|VRS—-CY1JD122J AA [ Resistor (0.063W 1.2K0Q +5%) R13]
36| VRS—-CY14D223J AA [ Resistor (0.063W 22K0 +£5%) [R14]
317|[VRS—-CY1JD223) AA C Resistor (0.063W _22K0 +5%) [R15]
3IB[VRS~CY1JD472) AA C  !Resistor (0.063W 4.7K0 +5%) [R17]
319|VRS—-CY1JD473 AA C Resistor (0.063W 47K0 £5%) R18]
20|VRS—-CY1JD103J AA C Resistor (0.063W 10K0 $-59) |R20]
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IZI Main PWB unit

. |PRICE] NEW | PART T o ‘ -
NO. PARTS CODE : | RaNic | MARK | RANK _ -~ DESCRIPTION ;. .. P
|. 321 |VRS~CY1JD104J | AA | € [Resistor (0.063W 100KQ +5%) Lo Fel e IR21]
- B32[VRS~CYIJD102J) | AA € IResistor (0.063W 1.0K0 £5%) i - LR22]
_323|VRS—-CY1JD392) | AA C  [Resistor (0.063W 3.9K0 £5%) - [R23]
324|VRS-TP2BDS561 J AA € [Resistor (1/8W 5600 +50) . [R24]
36|VRS—CY1JD223J AA C . [Resistor {0.063W 22K[ +5%) . fR25]
326|VRS~-CY11JD223) AA C _ [Resistar (0.063W 22K{ *5%) i . [R27]
L A VRS~-CY1JD102 AA € _|Resistor (0.063W 1.0K0 +5%)" : - [R28]
328 VRS—-CY1JD223J AA C  [Resistor (0.063W 22K0h £5%) ' " [R29]
39|VRS—-CY1JD472] AA C__|Resistor (0.063W 4.7K00 5%, . [R30]
B30|VRS—-TS2AD560) AA € | Resistor (1/10W 560 +50) [R31]
331 /VRS—CY1JD3304J AA € __|Resistor (0.063W 330 +59%,) ] [R32]
332|VRS—-CY1JDE81 AA € |Resistor (0.063W 6304 £5%) ' j [R33]
333|VRS—-CY1:tDODOJ AA C _ [Resistor (0.063W 00 +59%) i s i R35]
. 3%|VRS-CY1JD103J AA C__[Resistor (0.063W 10Kn +5%) ! i [R37]
3B IVRS—-CYIJD102) AA €__Resistor (0.063W 1.0KQ +5%) i _[R100]
. 336/VRS—-CY1JD2Z223] AA € |Resistar (0.063W 22KQ 1:5%) - [R102
L 37|VRS—-CY1JDg21) AA C__[Resistor (0.063W B200 +5%) . [R102]
33B|VRS—-CY1JDOOGJ AA C _[Resistor (0.063W 0O +5%) -/ [R103]
B339[VRS—-CY1JDZ73) AA C_ [Resistor (0.063W 22KQ +5%) ; » . [R106]
~JMOIVRS—-CY1iDOO0DDJ AA € [Resistor (0.063W 00 +5%). _ [R107]
- MIIVRS-CY1JD102G AA € |Resistor (0.063W 1.0KQ +2%): : 7 [R108
_3M2[VRS—-CY1JD101J AA € |Resistor (0.063W 1000 %5%) . [R109]
43I|VRS—-CY1JiDIl0D2@G AA C _{Resistor (0.063W 1.0KO +2%) . [R110]
. 34 VRS—-CY11D1026G AA C _ |Resistor (0.063W 1.0KQ +2%) ;. [R111]
. 3M5|VRS—-CY1JD102G AA C__|Resistor (0.063W 1.0KO *2%) . {R112
[ 346{VRS—CY1JD100J AA € __|Resistor (0.063W 104 +592) _ [R113]
. M7[VRS—-CY1JD223) AA C  |Resistor (0.063W 22K £59%) c i, [R114]
S3BIVRS—-CY1JDio4l) AA €  (Resistor (0.063W 100KO £5%) 4 fR115]
L M3[VRS—CY1JD7501 AA C__[Resistor (0.063W 750 +504) i [R118]
. 30/XBBSD26P0G0OC0D AA € [Screw (26X6) - : . '[scw1)
351/ XBBSD26P060O00 AA C_ |Screw (2.6X6) . [SCW2]
. 352 |XBBSD26P06GOOOD AA C __|Screw (2.6X6) " [SCw3]
' 353|XBBSD26POGODOD AA C__ {Screw (2.6X6) ~ [SEW4]
B4 XBBESD26P06000 AA c Screw (2.6 X 6) [SCW5]
355/ XBBSD26P06000D0 AA € |Screw (2.6X6). L - [SCW8]
B6|PGUMS1008ACZZ AC _C  [Rubber . L S [8wW1l]
37([QSW—-Z10B7ACZZ AK B__ [Dip switch (8pin) ‘ o [swi1
_JB|OSW—Z1086ACZ2Z AD 8 _|Switch (5pin) : L ISwi100]
BI/RCRSP1057ACZZ AH B [Crystal (32.768KHz) i S ilX1]
JB0IRCRSPI1OS6AC?Z Z AH B |Crystal {14.318MHz). : P X2
#bL/RC—-CZ10G0D4ACZZ AC N € _ |Capacitor (SOWV 0.14F) . [Cl68~C171]
{Unit) N R
901/CPWBZ1225ACN4 | =% | N E__|Main PWE unit_
. [5] Display PWB unit , N 5
Y PRICE [ NEW | PART . ; 1 : i
- . NO PARTS CODE RANK | MARK | RANK . . ) DESC RI' PTI 0 N Co
_1/RR—TZ1013ACZZ AC B __|Block resistar (1.8K02 X 4) S L - [BR1]
. 2/IRR—TZ1005ACZ7Z AC B__|Block resistor (330X 4) ' [BR10O]
3[RR—TZ1005ACZ22Z AC B |Block resistor (330X 4)° ! BR101)
_4/RR—-TZ1014ACZ2Z AB B |Block resistor (330X 4) BR102]
BIRR—TZ10D005ACZ2Z AC B Block resistor (330X4) % {BR103]
6IRR~TZ1005ACZ2Z AC B__!Block fesistor (330X4) [BR104]
I/RR—-TZ1005ACZZ AC B__|Block resistor (330X 4} [BR105
. BIRR-TZ1013ACZ2Z AC B __|Block resistor (330%4) _[BR106
- 9|VCSAPJ1AE33ISM AD C __[Capacitor (1OWV 3.34F) [C1]
. VCKYTVIHF1042Z AA € __|Capacitor (SOWV 0.104F) c2
: VCKYTVIHF1042 AA C__|Capacitor (S0WV 0.10u4F) “[C3]
CJ2[RC=-SZ1001LCZZ [AF C__ [Capacitor (10WV 33xF) -{C4
WVBIVCKYTVIHF1042Z AA C__ |Capacitor (50WV 0.104F) _ [Cc5
. MIRC—8Z21001LCZ2Z AF € |Capacitor (10WV 334F) [CB]
SIVCCCTViIHH222) AB N € __|Capacitor (50WV 2200PF) - [C8]
6IVCCCTV1IHH222) AB N C__[Capacitor (S0WV 2200FF) IR (%)
17|IVCCCTVIHH4721 ) AA € __ |Capacitor (50WV 470PF) - LC10
1B/ VCCCTVIHHA471J AA C__|Capacitor (S0WY 470PF) . [e11]
I9IVCCCTVIHH471J AA € __|Capacitor (50WV 470PF) [C12]
0/ VCKYTVIHF1042Z AA .. C __|Capacitor (BOWV 0.104F) 2 FC13]
CAIVCKYTVIHF1I042Z AA . C__ [Capacitor (50WV 0.10g4F) © i _[C14]
~22(VCKYTVIHF1047 AA € - |Capacitor (SOWV. 0.104F) 1€15]
C2W/RC—S21001LCZ2Z AF C. |Capacitor (10WV 33uF) -[C186
AMVCKYTVIHF1042Z AA C__|Capacitor (50WV 0.10uF) - C17]
- 25IVCSAPJ1AE33IGM AD L |Capacitor (10WV 3.34F [C18]
BIVCKYTVIHF1047Z AA C __|Capacitor (S0WV 0.104F) [C19]
ZZIVCKYTVIHF1042Z AA _ € |Capacitor (SOWV 0.104F) [C20]
. B/RC—-SZ1001LCZZ AF € __|Capacitor (10WY 33xF) [C21]
HIRC—SZ1001LC22Z AF C_. |Capacitor (10WV 334F). Cc23]
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(5] Display PWB unit

NO. PARTS CODE | aniCE| NEW | EARK DESCRIPTION
W|VCKYTVIHF1047Z A A C_ |Capacitor (5OWV 0.104F) [C24
JATVCKYTVIHF104Z AA C__|Capacitor (50WV 0.104F) [C25]
2]RC—SZ1001LCZZ AF C | Capacitor (10WV 33uF) C26]
BIVCKYTVIHF1042 AA C | Capacitor (50WV_0.10xF) C100]
#¥(VCSAPJIAE336M | AD C_ |Capacitor (LOWV 3.3xF) [C101

[ 3[VCKYTVIHF 104Z AR C_ [Capacitor (50WV 0.10xF) [C102]
BIVCKYTVIAFiI04Z A A € |Capacitor (S0WV 0.10xF) €103]
F|VCKYTVIHF1047 A A C_ |Capacitor (50WV 0.104F) C104]
B VCKYTVIEBILIOJK A A € |Capacitor (25WV 0.014F) [C105]
WIVCKYTVIHF104Z AA C__|Capacitor (S0WV 0.104F) [C106
W|VCCSTVIHL1O02) AR C__|Capacitor (50WV 1000PF) [C107
N|VCSAPJIAE3I35M | AD € |Capacitor (LOWV 3.3x4F) C108)
2VCSAPJIAE335M | AD C |Capacitor (LOWV 3.3uF) C109]
B|VCCCTVIHHLIO01 ) AR C__ |Capacitor (50WV 100PF) C110]
M| VCCCTVIHHIOT1 ) AA G |Capatitor (S0WV_100PF) [C111
B|VCCCTVIHH101J A A C_ |Capacitor (50WV 100PF) [C112)
%|VCOCCTVIHH101J AA € |Capacitor (SOWV _100PF) [C113]
JIVCCCTVIHHLIOL AA € |Capacitor (50WV 100PF) C114]
B|VCOCTVIHH1O0tJ AR € |Capacitor (50WV 100PF) [C115]
H|VCCCTVIHH1D1J A A G |Capacitor (50WV_100PF) Cll6
HM|VCCCTVIHH1IO01 ) AA G |Capacitor (5S0WV_100PF) [C117]
FI|VCCCTVIHHIO1 AA C _ |Capacitor (50WV _100PF) [C118]
2 |[VECCTVIHH1I01J AA €__|Capacitor (50WV 100PF) C118]
53]VCCCTVIHH101J AR € |Capacitor (50WV_100PF) (C120]
A |VCCCTVIHHATOJ AA € [Capacitor (50WV 47pF) [C121]
EIVCKYTVIHF1024Z AA € |Capacitor (50WV 0.10uF) [C122
BG|VCKYTVIHF1042Z AR G |Capacitor (50WV 0.104F) 193]
57|[VCCCTVIHH330J AA €__|Capacitor (50WV 33PF) T124]
B(VCKYTVIHF 1042Z AA C_ |Capacitor (50WV 0.104F) [C125)
g VOCKYTVIHF104Z A A €__|Capacitor (50WV 0.10pF) C126
| VCCCIVIHH230J A A C__|Capacitor (50WV 33PF) [C127]
EI|VCCCTVIHH330J AA € |Capacitor (50WV 33PF) C128]
2 |lVCKYTVIHF 1047 AR € |Capacitor (50WV_0.104F) [C129]
B3]VCCCTVIHH330J AR C_|Capacitor (50WV 33PF) [C130]
BA|[VCKYTVIHF1047Z A A G |Capacitor (50WV 0.10x4F) [(€131]
BEIVCKYTVIHF10A4Z AA * | C |Capacitor (50WV 0.10gF) C132]
66| VCKYTVIHF10472Z AA € |Capacitor (50WV 0.10xF) C133]
B7|VCKYTVIHF104Z A A C_ |Capacitor (50WV_0.10uF) [C134]
B|VCKYTYIHF1042Z AA C |Capacitor (50WV 0.104F) [C135]
BIVCKYTVIHF 1047 AR C_|Capacitor (50WV 0.104F) C137]
7J0]VCKYTVIHF 1042 AA G |Capacttor (50WV 0.10uF) C138)
71/VCKYTVIHF1047Z AR ¢ |Capaciter (S0WV 0.104F) [C139]
72IVCECTVIHH330) AR C__|Capacitor (S0WV 33PF) [C140
73|QCNCW1185AC2A AF ¢ [Connector (21pin} [CN1]
74 QCNCWI11B6ACAJ AR ¢ [Connector (100pin} [CN100]
75QCNCW]1187ACLE AM € [Connector (15pin) [CN101]
76]VHPHLMP—1790,/7 | AD B |LED (HLMP—1790) [D1]
77[VAPHLMP—17080/ | AD B |LED (HLMP—1790) [DZ]
JiIVHPHLMP—1790/7 | AD B [LED (HLMP—1790) [D3]
79 VHPHLMP—1790/ | AD B [LED (HLMP—1790} [D4]
BI|[VARPHLMP-1790/ [ AD B |LED (HLMP—1730) D5
BIIVAPGLIEDS //—1 AC B |LED (GL3EDS8} D7)
B2|VHPGL3IEDE/—1 AC B [LED (GL3EDS}) . [D8]
BI|RCORFI0ODBACZZ AB € |Core (BLM21A05) [FEL]
8 |[RCORFI100BACZZ AR € |Core (BLMZ1A05) [FBZ
B RCDRFID0OIACZZ AC N C__ [Core (BLM32A06) FB100
B |RCDORFI1009ACZZ AC N ¢ |Core (BLM32A06) FB101]
B/ |RCORFIO0DBACZZ AB C_ |Core (BLM21A05) FB102]
BB|RCORFIO0BACZZ AB G |Core (BLM21AD5) [FB103]
B RCORFID0OBACZZ AB ¢ |Core (BLM21A0S5) [FB104]
S| RCORFIDOBACZZ AB C_ |Core (BLM21A05) [FB105]
91|RCORFIODDBACZZ AB G |Core (BLM21A05) FB106]
2|RCORF1008ACZZ AB C [Core (BLM21A05) FB107]
3|RCORFI00BACZZ AB G |Core (BLMZ1A05) [FB108]
9 |RCORFIO0BACZZ AB € |Core (BLM21A05) FB109
G|RCORFIODOBACZZ AB C_ [Core (BLM21A05) . FB110]
!RCORFI008BACZZ AB T | Core (BLM21A05) FB111]
97 |RCORFIODBACZZ AB C |Core (BLM21A05) [FB112]
B|RCORFIODBACZZ AB C |Core (BLM2IADS) FB113
9{RCORFIODDBACZZ AB C  |Core (BLM21A05) [FB114]

10|RCORFIO0BACZZ AB C_ |Core (BLMZ1A05) FB115)
101 |RCORF100B8ACZ7Z AB C |Cors (BLM21A05) FB116]
W02|RCORFI00B8ACZZ AB C_ |Core {BLM21A05) FB117]
103|RCORFIDOBACZZ AB C_ |Core (BLM21A05) [FB118)
04| RCORFIO0BACZZ AB C_ |Core (BLM21A05) [FB119]
15 |RCORFID0DBACZZ AB € [Core (BLM21A05) [FB120]
16| RCORFIODBACZZ AB G [Core (BLMZ1A05) FB121]
107 RCORFI100BACZZ A B ¢ |Core (BLM21A05) [FB122]
WB|RCORFIDUBACZZ AB C_ |Core (BLM21A05) [FB123
10|RCORFIO0OBACZZ AB C_ |Core (BLM21A05) 'FB124]
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T T T PCE800

Display PWB unit AT
* . |PRICE| NEW [PART ‘ BESARTE A ‘
| No. PARTS CODE " i |anic|MaRK | RARK '~ DESCRIPTION .. © .-
- 10|[RCORF1008ACZ 72 AB C “JCore (BLM21A05Y . .. - ) i Lo : I
i [ ANIRCORF 008BACZZ AB Cc Core (BLMZ1A05) S L
12 RCORF100BACZZ AB C [Core (BLM21A05) ; : i L N
.} N3I[RCORF100BACZZ AB G_ [Care (BLM21A05) i . ) R _
14| RCORFI1008ACZ 7 AB C__|Core (BLM21A05) N L : .
II5|RCORF1008ACZ2Z AB c Core (BLM21A05)
16)VHiB2C456A,/—1 B W B |IC (82C456A)
117V H i 74HC125DB/ AE B IC (74HC125DB) . -
b 118|VHiIiSN74HC32DB AD B IC (SN74HC32DB)
l =~ lI9[VHig82C401A/—1 AY B IC (82C401A) N . N
YL 120 VHi 74HCTZ245D8B AM B IC (F4HCT245D8) B ] R R
;o 121|VHi 74HCTS541D8B AM N B IC (74HCT541D8B) o ) IR .
122/VHi 74HCTS541DB AM N B IC (74HCT541DB) . -
) 123/VHi74HCT245D8 AM B |iC (74HCT245DB) R
' - 124|VHi511664BTL 1 B A N B IC (511664BTLL) N
15 VHiLZ98J13,/°—1 BB N B IC {LZ98)13) !
1 126 VHi511664BTL1 BA N B IC (511664BTL1) L R
| 127IVHi SN74HCO4DEB AD B IC (SN74HCO4DB) I
! - 128|VHiHD153119-—1. B H B iC (HP153119) L o I
1 VHIiTC7S08F/—1 AC 8 [IC (TC7S08F) S T ;
> 130|VHITC7S508F ./ —~1 AC B_ |IC (TC7S08F) el i N N SRR §
_ 131 /RCiLtZ1013ACZ7Z AC N C__[Coil (LQH3C470K04). . L A PN
~ 132|VSDTC114YK,/—1 AC B |Transistor (DTC114YE) @ . A L S
S 1B|VSDTC114YK,"—1 AC B__ [Transistor (DTC114YE} .7 | . B
JMUVRS—-CY1JDOOD ) AA C Resistor (0.063W 00 504y IR Lt
135|VRS—CY14D0D0 J AA € |Resistor (0.063W 00 50 N Sor T . i
T16{VRS5—-CY1JD104) AA C__ |Resistor (0.063W 100Kn 547 R R
. 137|YRS—-CY1JD104) AA € |Resistor (0.063W 100K *523 SR Ry DL
. 138|VRS—-CY1lJD752) AA C . [Resistor (0.063W 7.5K0 *502y! ;
S 133 /'VRS—-CY1))D75¢0.J AA [ Resistor (0.063W 750 +502) : -
~140[VRS—-CY1JD750J AA C __|Resistor (0.063W 750 +50%) ] i UL
H - JMIIVRS—TS2AD220J AA € [Resistor (1/10W 220 5% P L
L 142[VRS—-CY1JD750J AA C Resistor (0.063W 750 +59%) L o
T IB|VRS—CY1JDio0 4 A A [ Resistor (0.063W 100KQ +£507)
AIVRS—-CY1lJD1l0D4yJ AA c Resistor (0.063W 100K0 +552)
Ll T 15VRS—-CY1JD104 J AA [+] Resistor (0.063W 100KD +593
L MBIVRS—-CY1JDB821 AA C__ |Resistor (0.063W 8200 5%y . A
ol 147T|[VRS—-CY1JD330J AA C Resistor (0.063W 330 +505) S . v T B
1B IVRS—-CY1JD330. AA c_. Resistor (0.063W 330 +5%) ’ IR
1| VRS—-CY1JD104 ) AA C Resistor (0.063W 100KQ +£5%) L . . [R118]
IS0 |PSHEZIOQ70ACZA AC C . ISpacer sheet ; : L _ .- [SHEI{(FOR SW4)]
- 151 /PSPAZI061ACZ2Z AA C_|LED spacer (1.5} ' : N . L - (SPAI(FOR D1)]
L. 152|PSPAZI0DBTACZZ | AA | ..C__|LED spacer (1.5) ‘ . B o i - [SPA2(FOR D2)]
- I53[PSPAZ1061ACZZ | AA C_ [LED spacer (1.5) . B i g L [SPA3(FOR D3)]
54| PSPAZ 61ACZZ AA _C LED spacer {1.5) . . : | o : [SPAHFOR D4)]
L S5|PSPAZI10GL1ACZZ AA .C__|LED spacer (1.5) e : AR SPAS(FOR D5)]
L. 156 |PSPAZI062ACZZ AA [s] L ED spacer (8.2) L I R SPAG(FOR D5)]
- 187IPSPAZ1062ACZ7Z AA [ LED spacer (9.2) : . : S -+ .[SPA7(FOR D7)]
- 158 [QSW—-Z1085ACZ7Z AE _ B Dip switch (4pin) . . .. - R b i TSW )
=159 |0SW—-21085ACZ7Z AE B _ |Dip switch (4pin) ' K ' ] . © i [SW2]
10| QSW—21086ACZ2Z AD B__ [Switch (5pin) . B i G . lsws
L. 161 |]OSW—P1088BACZZ AE B |Switch (3pin) , Lo . Lo o [sw4
e o (Umit) e o L - . . . LR
- 901 |CPWBZ1239ACNI1 CN N E Display PWB unit
H I 1
[6] Sub PWB unit- | R
o PRICE| NEW | PART ‘1 R : IR
"L C1[RALMBI10D01ACZZ AN B [Buzzer I T Y - [BZ1]
: - 2|YCSAPJLIAE?225M AC [ Capacitor (10WY 2.24F) j SR B T {C100
’_ 3|VCKYTVIHF1042Z AA C Capacitor (50WV 0.10xF} @ s . [C101]
: 4/QCNCWI1198AC1J AQ C_ |Connector (10pin) : i I . ~_[CN1]
S5|QCNCW1182AC2Z ) Al C__ |Connector (20pin) L I : __[CN10o0]
6{VHDDAP202K,/—1 AB B Diode (DAP202K) ; . [D100
J|RFIiLNIDO11ACZZ AD C__[Filter (NFM4 ROC2213(220pin) . L BRI . - [FL100]
.. B/RFILNI1DI1ACZZ AD [ Filter (NFM41ROC221)(220pin D | , . . FL101]
. 9[RFiLN10l11ACZ2Z AD C_ [Filter NFM41ROC221)(220pin) . R T, [F1.102]
A M|RFILNIG11ACZ2Z AD C _ [Filter NEM41ROC221){220gin) . e 4 Bt s [FE103]
! II[RFIiLN1013IACZZ AD [ Filter (NFM41RO0C221)(220gin) ; L A AU s o [FE104)
L 12IRFiILNI10I1ACZZ AD C__ IFilter (NFM41RCC221)(220gin) ; R S .o [FL105]
I3/RFILNIOD1TACZZ AD C__|Fiiter (NFM4 1ROC221}Y220pin) | : L P . [FL106]
4|RFiILNIDLIIACZZ AD C _ |Filter (NFM4 1ROC221)(220pin) R e - [FL107])
N I5|RFiLN]IOL1ACZ?Z AD C Filter (NFM4 ROC221)(220pin) L L . [FL108]
' 16|¥S525C2412K5—1 AB B Transistor (25C2412KS) j L L . [Q100]
E I7[VRS—-C¥Y1JD1l82) _AA [ Resistor (0.063W 1.8K0 +£5%) o o L i R100]
18/ XBBSD20PD6EDOO AA C_ [Screw (2x6} . . . . R e . I SCw1]
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[6] Sub PWB unit

PC6800

PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
19|XBBGSD20P06000 A A C_ |Screw (2X6) [SCW2]
0|[OSW—-SI10B4ACZZ AH B__|Shide switch [sw1]
71[LCHSM1028ACZZ AF C__ |Main chassis A
{Unit)
S0i|CPWBZ1227ACNI1 cD E_ |Sub PWB unit
(7] Battery PWB unit
PRICE | NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1IMSPRP1024ACZ2Z AD C |Battery terminal A
2IMSPRP1025ACZZ AD C _ |Battery terminal B
3|QCNCW1183ACOF AE C_ |Connector {6pin)
(Unit)
Sl |DUNTK2704ACZZ A X E__|Battery PWB unit
Power supply unit
PRICE| NEW | PART
NO. PARTS CODE RANIC | MARK | RANK DESCRIPTION
1[CBRNJD3335C3/ AM N C _|Capacitor (22 20V) [C3AB,C22]
2I0OBERNJD3335C4/ | AM N C_ [Capacitor {33z 10V) [CAAB]
1l0BRNJD33356C7/ | AM N C _|Capacitor (68u 25V) [c7.Ccaz
4|0BRNJD2335C23 AM N C_ |Capacitor (3,3 25V} [C323]
F|lOBRNJD3335C5/7 | AE N C | Capacitor (2204 6,3V) [C5]
E|lDBRNJD3335C8/ | AE N C_ |Capacitor {100u 6,3V) [C8Cal]
Al 7|0BRNJD3335F2/7 | AM N A |Fuse (127V7A) [F2,3]
B|0OBRNJD3335DS1 AR N B | Diode (FME—24L 5B100—05J) [D51,2]
5|0BRNJD317B8TR1 A X N B |FET (25J241) TR1]
10J0BRNJD3178TRS AV N B _|FET (25J224) [TR5)
NN|0BRMJD3335L1/ | AY N C__|Chaoke coil [L1]
12| DBRNJD3335L2/ BC N C_ |Chake coil L2]
B|0OBRNJD3336L3/, [ AM N C__|Choke coil (L3
JJ0BRNJD3178bL4aS | AX N C__|Choke coil L4
A E|0OBRNJD3335T1/ B D N C  |Transtormer [T1]
FICBRNJD317BCN1 AG C | Connector (DF11—26DP —2DSA) CN1]
17]0BRNJD3335CN2 8 A N C_ |Harness [CNZ]
IR|OBERNJD3178CN3 AG ¢ |Connector (HEC0470—01—640) [CN3]
B 0OBRNJD3335CNA4 AE N C_ |Connector (B2B—EH) CN4]
(Unit)
Q1| RDENC1027ACZZ CA N E Power supply unit
[91 Inverter unit
PRICE| NEW | PART
NO. PARTS CODE RANK | MARK | RANK DESCRIPTION
1j0iX7656509-0269/ [ AA N C  |Resistor (4.7K0 1/10W) [R1,2,16,17,18,38,39,40,41 ]
210 i X7558—4704/7 | AA N C_ |Resistor (47K0 1/10W) [R3,33]
3|0 X75656—-6849,/ | AA C_ [Resistor (CHP —R2 —684JT)680KA 1/10W) [R434
40 i X7558-1083/ | AA N C_ |Resistor (100K 1/10W) [R5,6,36]
5|0 i X7558—-33208,/ | AA & |Resistor (CHP —R2—332JT)(3.3K0_1/10W) [R7]
Gl0 I X7565654—-0326/ | AB N C | Resistor (15K0 1/10W) [R8,27]
7l0 i X7569—-0271, | AB N C | Resistor (3.9K0 1/10W) [R9,28]
BEI0iX75h8—1518/ | AB N ¢ |Resistor (15000 1/10W) [R10,19]
B0 X7559—-0315/ | AA N € |Resistor (1.8Ka 1/10W) R11]
|0 X76558=~-1061/ A A ©  Resistor (CHP—R2—102JTX1.0K0 1/10W) [R12]
1[0 iX/765657-0085/ | AB N C_ |Resistor (3300 1/8W) [R3,2325]
2|0 i X76567—-0096/ | AB N~ | C |Resistor {1500 1/8W) [R14]
3|0 XJ659—0293/ | AA N C_ |Resistor {180K0 1/10W) [R15,32]
1MI0 i X7559—-0092/ [ AA N C |Resistor (4700 1/10W) [R20,21,22]
Bl X7558—5610/7 | AA N C  |Resistor (5600 1/10W) [R24,76]
B|0iX7650—-0214/ AB N C |Resistor (1.5KG 1/10W) R29,30
17|0iX76560—-0304/ | AB N C_ |Resistor (8200 1/10W) [R31]
|BlDiX7558—1542/ | AA € |Resistor (CHP—R2—154JT)(150K0 1/10W) R35]
B/DiX7558—1528/ | AA N ¢ |Resistor (1.5K0Q 1/10W) [R37]
W|0iX7572—-5171/ | AD N C__|Capacitor {1B0xF 16WV) IC1]
7110 | X7669—0113,/ AD C_ |Capacitor (C320MD—E105HTC)(1xF) [C5.8,10,12,16,19]
2l0iX7678—-01957 | AB N C |Capacitor (0.01aF) [C3,6,11,13,18)
53|0 i X7678—0140/7 | AB C | Capacitor (C210ME—B223KTC)0.022uF) [C4
24[0iX7678—0117/7 | AB C |Capacitor (C210MH—F104ZTC}0.1uF) [C5.9,15]
I~ |0 ixXx7572-3192/ AE N C__|Capacitor (100xF 6.3WV) [c7]
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-PC6800°

[9] Inverter unit

NO. PARTS CODE : | RRICE W [ RART DESCRIPTION ; Eul
[ 201 X7678—00 73/ AC N- [ C_[Capacitor (0.0472F) ' T [c14
L [0 iX7572-5114.” | AD N C __[Capacitor (354F 16WV) T e
i TeB|0iX7562=0077.7 | AH N C |Capacitor (0.224F 100VDG). j L . . lcro.22]
| 8|0iX7571-0060/ | AD N € _ | Capacitor (22pF 3RVDC) ‘ €21,23]

_30/0ix7532—-2080.7 | AF B [Transistor (2SA1213—Y—TR) 3 . [01.4]
31|0iX7532—-2013,7 | AC B [Transistor (2SC2712—GR—TLY. . . [02,7
22]10iX7532-50427 | AD | N ‘B__|Transistor (23A1162) i 103,6,5]
33|[0iX7532—2203,7 | AF N B_ |Transistor (FC112) ' [Q5,14,15,16]
Mi0iX7532-50297 AN B _ [Transistor (2SA1795—A— 4061) [Qg]
B[0iX7532—2057.” T AF B__[Transistor (35C2873—Y—TL) _.1910, 11,12,13]
B]0iX7531—-11617 | AE N B [Diode (SE014) ~ (D15
37|0iX7531—-15417 | AP | N. B__|Diode (DESSC4M) : .[Dz]
3Bl0iX7531—1194,7 | ¢ | - B [Diode (155193—TL) ik N {E
30iX7531—-1281.7 | AC N B |Diode (155184) _-1D4,6]
40/0iX76531—~1439./ | AD N B__ |Diode (02CZ&.7} - [ZD1]
A|0iX7531-14737 | AD N B |Diode (02C79.1) . i . LZDZ]
422[0iX7531-1451,7 | AD N B __|Diode (02C75.1) —_[ZD3]

. $B/0iX7534-0039.7 | AN B |IC(TL5081=TL) . . - [i€L2
M0iX7534—-0096.” | AK B [iC (UPC155562—T1) . [iC3]
A 45l0iX7599-_1975.7 | AG N A |Fuse (SSFR 2.54) IF1]
A 46|0iX7599-83707,7 | AY N B _[Transformer (EPS136R) [T1.2]
. 47]0i X7589—-3718,7 | AP N € [Inductor (CDI05—181K) . [L1,2]
48|0iX7599-3729,/7 | AP N C_[inductor (CDIOS-SGOK) —[L3.4]
9(0iX7599-1942/” | AG N C__|Connector (IL—Z~-3PL—SMTY) CNI]
50/0i X7599—1964,7 | AC. | N C _{Connector (S2B—EH) " ‘ ._[CNZ3
SL10iX7599—-19%83/7 |"AW | "N | C_JConnector (Il —Z—5PL= SMTY) ’ T . _[CN3]
52{01X7590-1931,7 | AE N C_[Conriéctar (1L~ G3P-53L2—F) [CN45
. {Unit) .
5. 90LIDUNTKZ2798ACZZ B R N E CCFvaarterumt ] ) ;
N s i !
10} FDD unit - LA
PRICE[ NEW | PART hE. n DT A _
/| No. PARTS CODE RANK | ik | RART o DESCRIPTION o
e 0iEKD60205,777 | AK C_ [Case , ‘ ‘ [include Na2,3]
: 2/|0iFK0BB206/ 7/ | AE € _|Case cap : '
3[0iEK310067,7.7/ AA C  |Screw
4|0 iEK06Q020304/ AE C__ |Front panel - ; ]

B|0iEKO6020204,7 AD C__[Shutter . [Inclide No6]

BIDIEK220163,/// | AA € |shutter spring ‘ R
7]0iEK32004104,” | AC "C_ |Buttan - ‘ ‘
; L (Unit) = , ' ;
' 9Nl |DUNTK2688ACZ2Z BW E_|FDD unit_
Track ball unit
FNO- PARTS cope _ [RRGE] MW [PARTT DESCGRIPTION

_ 1|00F2PO00AACLIZS | AV C_ {Bail ] ' T
" 2/00F&4AABDO39, AM C Ratalner :

2 {Unity i

|- 01 |DUNT—2703ACZ7Z BM: E Trackballunlt
. : 7
L 1
]
- R !
L f i E : :
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PC6800

B Iindex

PRICE| NEW | PART PRICE | NEW | PART
PARTS CODE NO. | RANK |MARK | RANK PARTS CODE NO. | RanK |MARK|RANK
(c] PCAPH1021ACZZ | 2 1 | AA b
CEADZI110AC01 | 3 M | AN N | D FCUSS1056ACZZ | 1- 66 | AD C
CPWBZ)225ACN4 - | *x | N | E PCUSSI057ACZZ | 1- 67 | AE c
7] ol [+« [ N | E FCUSS1058ACZZ | I- 70| AH c
CPWBZ1227ACNI 1- 3 | CD E PCUSSTO059ACZZ | 1- 65 | AK c
W 6-90L | CD £ PCUSSI060ACZZ | 1- 68 | AE C
CPWEZ1239ACNL - a4 [CN| N | E PCUSSI1061ACZZ | 1 68 | AC ¢
7 550 JCN| N | E PDMP—1010ACZZ | 2- 14_| AW | N | D
1] PDMP—iD11ACZZ | 2- 13 | AW | N | D
DUNT—2679ACZZ | 1- 3 | BQ E PEILWIO17ACZZ | 1- 58 | AE D
DUNT-2680ACZZ | 1- 3 | BOQ E FFTLWL018ACZZ | 1- 5 | AD| N | D
DUNT-2681ACZZ | I- 3 | BQ E FGUMSID0BACZZ | 4-35% | AC C
DUNT—2703ACZZ | 1- 44 _| BM E PGUMS1009ACZZ | 2- 23 | AE | N | D
i 1-501 | BM E PSHEZL10G9ACZZ | I- 12| AD c
GUNTGZB00ACZZ | _2-0M | %% | N | E PSHEZI1O0J0ACZA | 5150 | AC €
DUNTK26BBACZZ | I- 24 | BW E PSPAZ1061ACZZ | 5.1 | AA c
] 16- 01| BW E ] cT152 | AA C
CUNTR2704ACZZ | 1- 22| AX E ] 5153 | AA C
] 7901 | AX E 7 5154 | AA c
GUNTRZ736ACZZ | I- 23 | *% E 0 5~ 155 | AA C
DUNTK279BACZZ | 2 16 |BR| N | E PSPAZI062ACZZ | 5 1% [ AA c
7 991 | BR | N | E 7] 5157 | AA C
DUNTRZB840ACZZ | 2101 | BX | N | E PSPAZIOGAACZZ | 1- 73 | AB C
[G] PSPAZIOG5ACZZ | 1- 72| AC C
BCABAIN92ACZZ | 1- 6 | BN D PTPEZ1030ACZZ | 1- 76 | AE D
GCABB1001ACZZ | 1- 31 | BH b FTPEZi031ACZZ | 1- 715 | AE D
GCABCI095ACZZ | 2 22 |BN| N | D PTETZ1052ACZZ | 1- 33 | AB D
GCABDI096ACZZ | 2- 3 |BL| N | D PZETZI1053ACZZ | 4-182 | AA c
GCOVAL0B5ACZZ | 1- 7 | AK D FTETZ1054ACZZ | 2 18 | AC [ N | C

GCOVALGEBACZZ 1- 65 AP [ N D [Q1]
GCOVAIO060ACZZ | 1- 53 | AL | N [ D GACCBI6210C2Z | _3- 9 | AN B
GCOVHIDGLACZZ | 1- 11 | AF D QACCD76110CZZ | 3-8 | AT B
GCOVH1062ACZZ | 1- 10 | AE D QACCF76220CZZ | 3- 9 | AX B
GCOVHI063AC2Z | 1- 8 | AE ) ACCL76200CZZ | 3- 9 | AW B
ECOVH1064ACZZ | 1- 15 | AH D AGCVe6210CZZ | 3 8 [ AT B
GCBVHIO0E7ACZZ | 1= 1 | AU D CNCMIi8BACOF | 4-189 | AC C
GLEGGLUO7DCZE | I- 3 | AA C OCNCM1191ACAJ | 4 172 | AR C
[A] QCNCMI191AC2) | 4-178 | AL c
HEDGS1007ACZZ | 2- 2 | AP | N | D QCNCMI191AC5J | 4-180 | AM C
[41] I 4- 181 AM C
TBTN—1008ACZZ | 1 61 | AC 8 QCNCMI1G3ACEH | & 187 | AT c
TETN=1009ACZZ | 1- 60 | AC ¢ DCNCM1194AC0 & 174 | AQ c
TBETN-1010ACZZ | 1- 5 | AD C QCNCW1183ACOF | 7- 3 | AE C
TBTN-1011ACZZ | _2- 7 | AC C CNEW1184AC24 | 6- 5 [ AL £
JBTN-1012ACZZ | 2 5 | AC c OCNCW1185AC2ZA | 5 73 | AF c
TBTN=1013AC2Z | 1- & |AD C OCNOWI185AC2C | 4-186_ | AF c
THNDPZ008SCZZ | 3 3 | AB C OCNCWI185AC2J | 4 175 | AE c
TKNBP101BACZZ | 1- 32 | AD c ] 2 176 | AE C
TKNEP1O19ACZA | 1- 4 | AC ¢ OCNCWI186ACAJ | 6- 74 | AR C
L1 OCNGW1187ACIE | 5 75 | AM C
[ANGF1250ACZZ | 2- 12 _| AE [ N | C CNCWI1BYACOA | 4179 | AD c
CANGT1245ACZA | 1- 20 | AK c OCNCW1I00ACZF | 4177 | AH C
LANGT1246ACZZ | - 25 | AE C QCGNCWI192ACCS | 4183 | AX C
CANGTI1247ACZA | 1- 26 | AF C OCNCWL195AC2E | _4-172 | AQ c
LCHSM102BACZZ | 6- 21 | AF C QCNCW1196ACO 4 184 | AE C
LCHSM1029ACZZ | 1- 49 | AL C DCNCW1107ACIE | 4-18 | AE c
LCHSMID36ACZZ | I- 46 | AK C QCNCWI198AC1] | 6 4 | AQ T
[CHSMI031ACZZ | L 37| Ak c QCNW—1347ACZZ | _1- 42 | AC C
CHLDNZ101SC2Z | 2- 24 | AB ¢ OCNW—1349ACZZ | 2- U | AV | N 1 C
THLDZ1029ACZB | 1- 5 | AH | N | C GCNW—1350ACZZ | 2- 16 | AZ | N | €
LHLDZ1030ACZZ | 4-186 | AS c OCNW—1351ACZZ | 2- 9 | AM| N | C
LPLTF1037ACZZ | 1- 14 | AG C OPWEM1234ACZZ | 1- 16 | AG C
LPLTF1018ACZZ | 1- 13 | AG C QPWBM1240ACZZ | 1- 28 [ AZ C
[PLTPI1040ACZZ | 3 25 | AD C PWBM1242ACZZ | 1- 39 | AY | N | C
LX—BZ040BFCZZ | 1- 18| AA c 0SDCZ6433ACE6H | 4214 | AQ c
LX—BZ1047ACZZ | 1- 17| AA c OSW-PI10BBACZZ | 5 161 | AE B
LX—B2Z1048ACZZ | 1- &0 | AC |~ C OSW-S1084ACZZ | 6 20 | AH B
LX_BZi050ACZZ | 1- 43 [ AC c QSW-Z1085ACZZ | 5-15 | AE B
LX—BZ1051ACZZ | 1- 19 | AA C ] 15 | AE B
LX—B71052ACZZ | 1- 27 | AA C USW—Z1086ACZZ | 4-38 | AD B
I N—BZ1053AC2Z | 2- 2 | AR C i 5- 160 | AD B
[X—BZ1054ACZZ | o- 20 | AA c QSW-Z1087ACZZ | 4357 | AK B

(X—BZ11470CZZ | 2- 15 | AA C TR
LX—BZ11B87CCZZ | 1- 2L | AA C FADPAI0Z4ACZQ | 3- 14 |BX | N | B
W] RADPAL10DZ4ACZZ | 3 14 | BX| N | B
MSFRCI1020ACZZ | 1- 58 _ | AA 3 RADPA1025AC2Z | 3 14 |BY [ N [ D
MSPRCIDZEACZZ | 2- 6 | AB C RALMBIOOIACZZ | 6 1 | AN B
MSPRPIO24ACZZ | 7- 1 | AD c RC-CZ1004ACZZ | 4361 | AC| N | C
MSPRPI025ACZZ | 7- 2 | AD C RC=SZ1001LCZZ | & 12 | AF c
[p] i 514 | AF c
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PARTS CODE . '|© NO.  [FRICE| NEW [PARTI, . PARTS CODE -|:NQ. .. [RRICE
RC-SZ1001LCZ7 . 5= 23 AF L e S RDENC1027ACZ2Z - 48 cA ]l
o 5- 28 AF 3 : ] L B-901 | CA
7 o 5- 29 | AF 4] L RFiLN1010ACZZ | 4-236 | AD
rER 5 32 . | AF ] c N AR Y -7 AD | 1. ¢ |
RCiLZ1013ACZZ 5-131 | AGC N C ’ Hoo L &8 TAD [ | ¢
RCORF1005ACZZ 4-201 | AB . c LA _4- 239 AD | L
v 4- 202 AB C ¥ 240 [ AD [ [
” b a- 903 AB c ] # oo | 4w aAp |
T 408 .| AB c L RFEILNIG11ACZZ_ ] 4-242 | AD |
i B 4- 209 AB [4 S R 1 4237 AD
#_ - 1 #4213 AB c A 4-244 | AD
RCORF1008ACZZ 4197 - | AB c # o b 4245 | AD
¥ ‘1419 TAB | ¢ | B T ) 6~ 7 ' | AD
u L 4-199 ' | AB e P T 5 6- 8 | AD
i 4- 200 AB | s g4 . D 1 6 9§ [TAD
] } 4- 204 AR c " ! b0 [ AD -
o 25 -} AB | c v 6- 11 ;| AD
w J 4-206 | ABT | C A 6-.12 " | AD
il L 4- 207 AB [ [4 # o o | 6~ 13 [ AD |
0o 4-210 . | AB C ] i g0 - "1 614 | AD.
[ 4211 | AB C |03 77 . 4. - 1. & 15 T aD |
AR 4-212 | AB c o LRR=TZ1005ACZ2Z | 4 11 | AC
o 4- 214 AB C R . # L 4 18 TAC| |
o B 4- 215 AB L€ ! : 4-.25 | AC |
T 4- 216 AB | | FicC #1872 AC |
VI 4- 217 AB i i ¥ 5.3 AC |
I 4-218 | AB | [ £ ] 8§ AC |
] ] 4 219 AB | G _ 4 ) 5 6__| AC
[/ 20 | ABF T C i [ 5- - 7 AC
I 4- 221 AR \ [ RR—TZ1006ACZ2Z | 4 4§ AB |
] T 4- 272 AB L ¢ ! ] _# . 4= 05 T TAB |
n . 4- 223 AB | g | ] i 4~ 16 AB |
' 4- 224 AB C N ) L - 4- 21 AB |
¥ 4- 2725 AB | e S RR—-TZi007ACZZ &~ 6 | act
a : 4= 226 AB C S N - 12 . T AC
"o ' 4- 227 AB c I L R - 26 | AC
/R . 4- 228 AB [8] R ; 4--30 | AC
¥ 4- 229 AB | [ . 71 : 4~ 31 'TAC,
P 4 230 AB | c : AR 4- 35 AC
W 4- 231 AB | c RR—TZ1008ACZZ | 4- 32 ' | AE
I : 4- 232 AB c e H T 4 -3 | AE
" 4- 7233 AB [% RR-TZI1010ACZZ | 4 13 AE
i 4- 234 AB [ RR—TZ1011ACZZ 4~ 2 | AE
" ; 4- 235 AB Cc RR-TZ1012ACZZ | ¥ .1 AE |
] ] - 83 AB [ iy ) 4- 4 AE
N ] - 84 . [TA C RR—-TZ1013ACZZ 5 1 AC
” . - 87 A [¥ I T 5- .8 . [ AC.
i E 5- B8 AB [4 RR—TZ1014ACZZ | 4- 10 | AB |
0 5- 89 AB C . EE --17  T'AB
T 5- 90 | AB C . 1 5 4 [ aB
LA 581 | AB G T .RR—-T21015ACZZ 4- .19 AC
N o 5- 92 AB [ 6 [ T . o 4- 20 . | AC
v 5- & AB | LG R L : 4- 22 AC
L 5 94 | AB C RR-TZ1016AC22Z _4- 23 | _AB
"o 5 9% AB c o o 4- 21 | AB
o N 5- 8 AB C Y RR—-TZ1017ACZZ 4~ 13 AB
M o) 8- 07 | AB [ ' ; RR-TZ10:8ACZZ | 4 7 AC
# o 5 9% | AB [¥ e o 5 A 14 AC
0o - 09 AB C RR—-TZ21019ACZ22Z 4- . 8 AB
L M 5160 Al C N . 4= 24 AB
e o B 10t | AB C RR—TZ1020ACZZ 4~ 5 _AB
Ho o L 5102 AB C o 4- 28 ' | AB
e M | 5103 .| AB c RR—-TZ21021ACZ2Z 4- 29 [ AC
#1514 T AB [ . (sy 1 - - ‘
o 5-105 | AE _ | C SPAKA?250ACZZ - 8 [ AE 3] }
e M 1 5-16 [ AB [, ¢ SPAKA2251ACZZ 3- 12 AD D ‘
W o | 5107 T AB | c SPAKAZ252AC22 R AB D T
_ A . 5108 | AB T c SPAKA2279ACZ22Z 3- 15 AG ‘D
Yoo |5 109 AB C SPAKA2294ACZ27Z 3- .2 AH N [ D E
- T .5-110 | AR T [ _ SPAKA2295ACZZ | "3 4 AK [ N "D
A - | sm TAR|] e | . SPAKA2296AC22 - 5 TAKT N [ D W
L L i 512 PP AB | TG [Ty T SPAKA2303AC2Z 13 "TAKT N | D
e M0 | 5= 113 _AB [ C i SPAKAS4165CZZ 3 AB - Lo !
— yoo P 5=NE T AB T o PAKC2298ACZ2 3- ) AS N D. :
e oM | 5115 | AR - c 1 PAKC2299ACZ2Z 3- AR | N D
'RCORFI009ACZZ | &5 85 . _AC N_ c. | ] SPAKP22BBAC22Z 3--19 AG D
E— e N N Y O c SSAKA1130QCZ2 3- 18 [ AA b
. RCORF6632RCZZ | 4- 196 AC c SSAKA2010KCZZ 3~ 31 AA | D
. RCRSP1056ACZZ | 4- 360 AH SSAKA3O001CCZZ 3- & AA . D
[RCRSP1057AC2ZZ 4- 359 | AH : )
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PRICE | NEW | PART PRICE | NEW | PART
PARTS CODE NO. RANK |MARK | RANK PARTS CODE NO. RANK | MARK | RANK
[T] VCCSTVIHL221J 4- 50 AA [&
TCADZ1006DCZZ - AW B # 4- 51 AA C
TCADZ1075ACZZ 3- 28 AF D [ 4- 52 AA [¥
TCAUAL1030ACZZ 1- 74 AB N D [ 4- 53 AA [
TCAUS1D028ACZZ 1- 63 AB D # 4- 54 AA [
TCAUS1054CCZ2 3- 21 AB [ # 4- 108 AA C
TGANEQDS6FCZIZ 3 27 AF D [ 4- 109 AR C
TINSE1662ACZZ 3- 30 AX D " 4- 110 AA [%
TiNSE1669ACZZ 3 28 AY N D # 4- 111 AA 5
TiNSE1670ACZZ - 28 AY N b i 4- 112 AR C
TiNSE1671ACZZ 3- 28 AY N D i 4- 113 AA c
TLABB1381ACZZ 3- 3 AC D VCCSTVIHL3O0O0J 4- 106 AA [
TLABE1290ACZZ 4- 269 AB D VCCSTVIHLAT70J 4- 61 AA [4
TLABE1635ACZZ 3- 16 AF D VCCSTVIHLS60J 4- 168 AA [+
TLABE1636ACZZ 3- 16 AF D # 4- 169 AA C
TLABE1BATACZZ 3- 16 AF D [ 4- 1710 AA o
TLABE1GGBACZZ 3 24 AH N D [ 4- 171 AA C
TLABH1065DCZZ 2- 18 AA [5] VCCSTVIHLEBOJ 4-_ 60 AA C
TLABP1675ACZZ 3- 22 AB N D # 4- 105 AA C
TLABP167BACZZ - 2 AB N D [ 4~ 166 AA C
TLABP1677ACZZ 2- 4 AG N D # 4- 167 AR C
TLABP1697ACZZ 1- 64 AD D VCKYTVIEBID3K 4- 67 AA [
TLABP1720ACZ2Z 3- 22 AA N 8] y 4- 80 AA [5
TLABT1701ACZZ 1- 77 AC N D I 4- 154 AA [¥
TLABZ1640ACZZ 1- 71 AC D " 4- 156 AA C
[u] i 4- 158 AA C
UBATNIO1O0ACZZ - 2 BN B # 4- 160 AA c
i 3- 11 BN B i 5- 38 AA C
UBATNI1O011ACZZ - 1 AT B VCKYTVIEB1O4K 4- 155 AA [+
UBNDA100BCCZZ 3 7 AA c [ 4- 157 AA c
UFLPC1001ABUB - 17 BH N E # 4- 159 AA C
UFLPCl0G1ABVE 3 17 BH N E # 4- 161 AA [
UFLPFC1001ABWS - 17 BH E VCKYTVIHF104Z - 41 AA o]
UFLPC1001ACTA 3 23 BH E i 4- 44 AA [
[V 4 4- 55 AA [
YCCCTVIHHIODLY 5 43 AA C [l 4- 56 AR [
o 5- 44 AA C ” 4- 57 AA C

# §- 45 AR o W 4- 59 AA C

" 5- 46 AA C # 4- B2 AA [¥

i [ AA C 7 4~ 63 A A [

" 5 4B AA C " 4- &4 AA c

i 5- 49 AA c [ 4- &5 AA [

7 5- 50 AA C 7 4- 68 AA C

[ 5 5l AA [ i 4- 70 AR [%

[ 5- 52 AA C [ 4- 73 AA C

# 5- 53 AA c o - 74 AA C
VCCCTVI1HH222J 5- 15 AB N c # 4- 82 AA c
" 5 16 AB N c [ 4- 84 AA c
VCCCTVIHHI30) 5 57 AA C i 4- B7 AA [+
[ 5- 60 AA [ ] - 42 AA c

I 5- 61 AA C " 4~ 93 AA C

i 6~ B3 AA C i 4- 04 AA [%

# - 72 AR C # 4- 85 AA c
VCCCTVIHH470J 5- 54 AA c # 4 97 AA C
VCCCTV1IHH471J 5 17 AA C # 4- 98 AA c
i 5- 1B AA [ W 4- 99 AA C

i 5- 19 AA C [ 4- 100 AA C
YCCSTVIHLIO01J 4- 43 AA C ] 4- 102 AR C
# 4- 76 AA [ " 4- 103 AA [¥

# - 1 AA c # 4- 114 AA [

i 4- 78 AA c i 4- 115 AA c

# 4- 19 AA c # 4- 116 AA 4

# 4- 107 AA C # 4- 118 AA o]

i 4- 127 AA C [ 4- 119 AA c

[ 4- 128 AA C i 4- 120 AA C
VCCSTVIHLIOD2J 4- 42 AA C ] 4- 121 AA C
[ 4~ b6 AA 1 ¢ ” 4- 122 AA c

[ 4- 69 AA c " 4- 123 AA [

[ 4- 71 AA C H 4- 125 AA [V

o 4- 133 AA [4 " 4- 126 AA C

i 4- 137 AA C i 4- 129 AA C

" [ AA C [ 4- 130 AA C
VCCSTV1IHL150J 4- 85 AA [+ # 4- 131 AA C
[ 4- 86 A A C i 4- 132 AA [
VCCSTV1HL220) 4- 164 AA C H 4- 134 AA [
YCCSTVIHL221J 4- 45 AA c [ 4- 135 AA C
[ 4- 48 AA c H 4- 136 AA C

o 4- 47 AA C Y 4- 138 AA c

# 4- 48 AA [ # 4- 140 AA [

# 4- 49 AA C ” 4- 141 AA [+
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VOKYTVIHF1042 4- 142 VHIiALSA3I9ANS/ 4- 775 AQ B |

"o 4- 146 VHiAV9127-058/ 4-25 | BB ] . [ B

7o 4~ 147 VHiHD153119-1 5- 128 | BH B

o 4- 148 AA VHiiR2339N/~1 | 4- 271 AE [ - B TP

I - 149t AR | v 22 [ AE [ [ B | T

ro 4- 150 AA | VHiLZ98J13,/-1 5-125 [ BB N | B

R 5 10 . AA | VHiMM1060G,/—1 4264 | AE B

4 00 5- 11 AA VHiSC14L01233 4-246 ;. | AU B. |

’ 5- 13 ° AA | VHiSN?4HCEODB | 4 280 AD B |

ro 5- 20 AA ! VHiSN74HCO02DB [ 4~ 262 AD B :

¥4 . 5 21 AA ‘ VHiSN74HCO4DB | 4 247 AD B i

¥ 5 22 AA #o 4-248 [ AD 8 i

4 n 5- 24 | AA S 4243 | AD . .B e

[ G 5 26 . | AA "o 4-278 - 1 AD | - L

oo 5 27 AA } | ¥ 5-127 | AD | B -

L o 5- 30 AA ] VHiSN74HC10DB 4- 263 AE . B

# 5- 31 . AA- : VHiSN74HC14DB | 4 279 ¢ AF "B

VAR - .33 . AA - VHiSN74HC3 208 5 118 - AD | B

¥ooo 5 35 AA VHiSN74HC74DB | 4 261 AF . B . L

¥ 5-..36 AA VHiTC55187—-25 | 4- 254 BF N ‘B

I G §5-.37 . AA- VHIiTC7508F/ -1 | 5 129 AC | B Ll

i G 5- 39 | AA # N 5~ 130 AC - B d

g 3. 55 AA | VHiTCB566AF—R [ 4- 253 AX . { B :

7o 5- .56 AA : VHitUPD4714GT1 | 4- 268 AW | .B. .

I i 5-. 58 AA | VHil14L8AF1031 2717 | BE[] | B" '

yo 5~ 5% AA |vHi27C256AA1D 4- 270 BD N B

oo b 62 | AA VHi28F020—~150 4-26 | BQ i |:B

# - 5-.64 . | AA ] VHi360SLEB1—1 4- 252 . BZ N B

' 5-'65 | AA- VHi3865LR1=2 -276 | €S N |.. B

¥ 5- 66 | AA VHi511664BTL 5-.124 BA [ N B

I o 5 67 AA N P 5126 {1 BAT N B

v 5 68 AA VHi514400FTLE | 4-257 | BM ' i

# 5- 69 ' | AA ¥ 4-258 | BM | _ B i

7 3 5- .70 AA i : 4- 259 BM - B s

v 571 AA |} il 4- 260 BM B

#” B 6~ 3 AA | VHi74ACT245FP 4- 28] AK . B. v
VCSAPJIAELIOGoM 4-.36 . | AE oo 4- 284 AK B

¥, 4 72 AE VHi74ACT307FP 4- 281 AG | B

o 4 75 AE o 4- 282 AG B

W D 4- 90 AE VHiT4HCT245D8 5= 120 AM B

¥ 4- 965 | AE I i 5 12 AM | B A

) 4- 101 ' | AE VHi74HCT541DB 5-12 AM{ N B .

oo 4- 117 AE . g oo 5-12 | AMT N B

oo 4~ 124 AE VHi74HC125DB,/ 4- 265 AE | B

g o0 4- 139 AE " P 5 117 AE B

Ao 4-165 | AE 1VHi74HC151INS/ 4- 266 AG :
VCSAPJ1AE225M 4- 58 | AC VYHi74HC373DBE/ 4- 251 AG :

"o 4- 81 AC VHiB80C51SL—BG |. 4- 250 B.F H

oo 4- 9] AC VHiB2C401A/—1 5-118 | AY | H:] i B

g, 4-104 ' | AC VHiB2C456A/—1 5- 116 BW | B

4 0 4- 143 ' | AC VHPGL3EDS8//~1 5-. 81 AC B

o 4- 151 AC o 5- 82 AC B

Hon 4-152 ' | AC | VHPHLMP-1790, 5-. 76 AD B

¥ oo 4-153 | AC | o L 5~ 77 AD [ B -

W 4~ 1682 " | AC- 7 ) .78 . | AD | B

# L 4-163 | AC T ~ 5 79 [ AD 8

/A 6- 2 [ AC | . ¥ 5- 80 AD B
VCSAPJ1AE335M 5 9 AD VRS-CY1JDOOQJ 4- 333 AA . G

L ) 5-.25 AD [ A 4- 334 AA - C

I o 5- 34 AD ! 4 4- 340 AA | C

# i - 41 AD i o 5-14 [ AA T [

¥ - 42 | AD ! #o 5~ 135 AA - [
VCSAPJI1CEIO5M 4-144 . | AC | VRS—CY1JD1o00OJ 4-386 - | AA C

P EE 4- 145 [ AC ] VRS—-CY1.!D101lJ 4- 342 - [ AA [+
VCSAPJICE3I6M 4- 37 | AF VRS-CYi1JD1l02G 4-310 . | AA ! c

o 4- 38 AF B 4-311 ' | AA c i

# o 4- 39 AF # 4-341 | AA | C

/R 4- 40 AF ¥ 4~ 343 AA c s
VCSAPJIEE225M 4- B3 AD ri ;! 4~ 344 AA 4] i

I o 4- 88 '[ AD | N ' 4~ M5 [ AA C

/IR 4- 89 AD ! VRS-CY1JD1(2) 4- 305 | AA [ A
VHDDAP202K./—1 6- .6 | | AB # 1 0d 4-308 | AA T c A
VHODDA204K/ /-1 4-181 i { AC | T 4-32 ] AA | e O
VHDMA7 24/ /1 4- 180 i | AD | o 4- 327 AA [4

: » ] 4- 192 AD /7 ) 4~ 335 AA . C

T 4- 193 AD | VRS—CY1JD103] 4- 320 AA [ C

I . 4- 194 AD | ) 4- 334 AA G

v 4-195 . | AD VRS—-CY1JD104J 4- 321 AA [
VHiALS245ANS.” 4~ 267 AK # K 4~ W8 AA [¢]
VHiALS3IBANS. S 4-273 ° | AE H : 5-136 . | AA C 4

17—
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PRICE] NEW | PART PRICE| NEW } PART

VRS—CY1JD1G4J 5- 137 AA [o])

# 5- 143 AA OBRNJD3178CN! B- 16 AG [¥]

[ 5- 144 AA OBRNJD3178GCN3 8- 18 AG

[ 5 145 AA O0BRNJD3178L4S 8- 14 AX N

" 5- 149 AR DBRNJD3178TR1 8- 9 AX N
VRS-Cy1JD122) 4- 315 AA OBRNJD317BTRS 8- 10 AY N
VRS—CY1JD153G 4- 313 AA ODBRNJD3IIZECN2 [ Y) BA N
YVRS—CY1JD182) 6- 17 AA 0BRNJD3335CN4 8- 19 AE N
VRS—-CY1JD223) 4- 306 AA QBRNJD3335C23 8- 4 AM N

# 4- 316 AA 0BRNJD3335C3/ 8- 1 AM N

# 4- 317 AA 0BRNJD3335C4/ B- 2 AM N

[ 4- 325 AA 0BRNJD3335C5/ 8- & AE N

[ 4- 326 LY. DBRNJD3336C7/ 8- 3 AM N

[ 4- 328 AA OBRNJID3335C8/ B- & AE N

i 4- 336 AA OBRNJD3335DS1 8- 8 AR N

# 4- 339 AA OBERNJD3335F2/ B- 7 AM N

[ 4- 37 AA DBRNJD3335L1/ 8- 11 AY N
VRS—CY1JD330} 4- 331 AA 0BRNJD3335L2/ 8- 12 BC N

# 5 147 AA (BRNJD3335L3/ 8- 13 AM N

# 5- 148 AA OBRNJD333571/ 8- 15 BD N
VRS—CY1JD392) 4- 31 AA DiEK0G020204/ 10- 5 AD
VRS—CY1lD472) 4- 318 AA DiEK06020304/ 10- 4 AE

[ 4~ 329 AA 0iEK0E0205/// - 1 AK
VRS—CY1JD473) 4- 219 AA 0IEKOBD206/// 10- 2 AE
VRS—CY1JD6B1J 4- 332 AA 0iEK220163/// 10- 6 AA
VRS§—CY!JD6E3G 4- 312 AA 0 EK310067/// - 3 AA
VRS—CY1JD750J 4- 340 AA DiEK32004104/ - 7 AC

# 5 139 AA 0iX7531-1161/ 9- 36 AE N

# 5- 140 AA DiX75631-1194/ 9- 38 AC

i 5- 142 AA 0iX7531-1261/ 9- 38 AC N
YRS—CY14D752] 5- 138 AR 0iX7531-1439/ 9- 40 AD N
VRS-CY1JDB21) A- 337 AA 0iX7531—-1451/ 9- 42 AD N

# - 146 AA 01X76531-1473/ 9- 4 AD N
VRS—TP2BD5s6]) 4- 307 AA 0iX7531—-1541/ 9- 37 AP N

[ 4- 314 AA 1iX7532-2013/ 3- 3 AC

# 4- 324 AA DiX7532-20587/ 9- 35 AF

VRS—TS2AD106J 4- 309 AA 0iX7532—-2080/ 9- 30 AF

VR5-—TS52A0220) 5- 141 AA DiX7532-2203/ 9- 3 AF N

VRS—TS2AD560) 4- 330 AA X7532-5029/ 3 M AN

VSDTAlI14YKA -1 4- 288 | AC

0
0iX7532-5042/ 9- 32 AD N
0

[ 4- 289 AC X7534-0039%/ 9- 43 AN

[ 4- 302 AC (iX7534-00396/ 9- M AK

[ 4- 304 AC 0iX75657—-0085/ g- 11 AB N
VSDTC114GK/—1 4- 294 AB 0iX7657—0096/ 9- 12 AB N
VSDTC114YK/—1 4- 285 AC DiX7558-1061/ 9- 10 AA

# 4- 286 AC 0i%X7558—1083/ 9- 4 AA N

" 4- 287 AC bix7558—-1518/ 9 8 AB N

i 4- 290 AC iX7658-1529/ - 19 AA N

[ 4- 291 AC (i X7558—1542/ 5- 18 AA

o 4- 292 AC 0iX7558-3329/ 9- & AA

[ 4- 293 AC DiX7558—-4794/ 9- 2 AA N

# 4- 299 AC biX7658-5610/ 9- 15 AA N

# 4- 300 AG DiX7558—-6849/ 9-_3 AA

] 4- 301 AC 0iX7559-0092/ 9- 14 AA

i 4- 303 AC 0iX7559-0214/ 9- 16 AB

L 5- 132 AC 0iX7559-0269/ 3- 1 AA

" 5- 133 AC 0iXx7559-0271/ 9- 7 AB

VS25C2412KS5-1 6- 16 AB 0iX7559-0293/ 9- 13 AA

VS254208~-//—1 4 295 AD DiX7568—-0304/ 9 17 AB

mwmwmmmmwmmmmmmmmwmmmmﬂ!t‘)(‘)(‘)OOOOOOOOOOOOOODDOOOOOOOOOOODOOOOOOOD

I 3- 296 AD 0iX7658-0315/ 5- 9§ AA
7 a- 297 AD DiX7559-0326/ 9- 6 AB
i 4- 798 AD DiX7562-0071/ 9- 28 AH

[X] 0iX1571-0060/ 9- 29 AD
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XBBSC26P04000 - 46 AA C 0iX7572-3182/ 9- 25 AE

XBBSD20P0OGOOO 1- 62 AA 4 DiX756572-5114/ 9- 27 AD

i i G- 18 AA c 0ixX7572-5171/ 9- 20 AD

[ 6- 19 | AA c 01X7689-1931/ 9- 52 AE

XBBSD26P0600D 1- 36 AA [ 0ixX7599—1942/ 9- 49 AG

] 2- 1 AA C 0iX7599-1953/ 9- 5l AH

u 4- 350 AA c DiX7599-1964/ 9- 50 AC

# 4- 351 AA C 0iX7699—-19757 9- 45 AG

i 4- 362 AA [¢ 0iX7509-32071/ 9- 46 AY

i 4- 353 AA c D)X75088-3718/ 9- 47 AP

[ 4- 354 AA [4 0iX75089-3729/ 9- 48 AP

# 4- 355 AA [ 0iX7669-0113/ 9- 21 AD

XBBSD26P 12000 1- 4 AA C 0iX7678-0073/ 9- 26 AC

XBBSF20PO6000 | AA [ 0iX7678-0117/ - 24 AB

XBBSF26P060OD -9 AA c IiX7678-0140/ 9- 23 AB
XBPSN20P04000D - 47 AA c 0iX7678—0195/ 5- 22 AB N

C 00P2POO0AADL2/ H- 1 AV

XJBSD20P10000Q - 28 AA
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