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CHAPTER 1
THE SYSTEM INFORMATION

1.1 SPECIFICATIONS:

¢ INTEL 16MHz 80386SX for 16MHz system operation. With 0/1 wait states for 100ns
RAM-CHIPS

¢ Supports the INTEL 80387SX co-processor

¢ Page interleaved memory supports single bank page mode, and also 2 way and
4 way pageinterleaved mode.

¢ Integrates Lotus-Intel-MicroSoft Expended Memory Specification (LIM EMS) memory
controller on board, to support EMS 4.0.

e Support 1M Byte up to 8M Byte of RAM, on board.

* Support different Kinds of RAM CARD"

¢ System speed switchable by H/W, S/W and keyboard
* Light indicator for system speed

* Real time clock/calendar with CMOS RAM and backup battery



1.2 CHIPSET OVERVIEW

The system is designed for 16MHz operation. It is based on the AT system
design, including the CS8221 P9 CHIPSet (TM) and provides complete support for
the IBM PC/AT bus.

The CS8221 P9 CHIPSet (TM) consists of the 82C211 CPU/Bus controller, the 82C212 Page!/
Interleave and EMS Memory controller, the 82C215 Data/Address buffer and the 82C206
Integrated Peripherals Controller (IPC).

The P9 CHIPSet (TM) supports the local CPU bus, a 16 bit system memory bus, and the AT
buses as shown in the P9 System Block Diagram. The 82C211 provides synchronization and
control signals for all buses. The 82C211 also provides an independent AT bus clock and allows
for dynamic selection between the processor clock and the user selectable At bus clock.
Command delays and wait states are software contigurable, providing flexibility for slow
or fast peripheral boards.

The 82C212 Page/Interleave and EMS Memory controller provides an interleaved memory
sub-system design with page mode operation. It supports up to 8MB of on-board DRAM with
combinations of 64Kbit, 256Kbit and 1MBit DRAMs. The processor can operate at 16MHz with
0.5-0.7 wdait state memory accesses, using 100 ns DRAMs. This is possible through the Page
Interleaved memory scheme. The Shadow RAM feature allows faster execution of code stored
in EPROM. By down loading code from EPROM to RAM. The RAM then shadows the EPROM
for tuther code execution. In a DOS environment, memory above 1Mb can be treated as LIM
EMS memory.

The 82C215 Data/Address buffer provides the buffering and latching between the local
CPU address bus and the Peripheral address bus. It also provides buffering between the local
CPU data bus and the memory data bus. The parity bit generation and error detection logic
resides in the 82C218.



JPl —

JP2 —

JP3 —

JP4 —

JPS —

JP6 —

CHAPTER 2

CONNECTORS AND JUMPER SETTINGS
(SEE APPENDIX G FOR LOCATIONS | PAGE 57~59 )

HARD WARE RESET |RESET
PIN  FUNCTION

] POWER GOOD SIGNAL
2 GROUND

POWER LED & KEY LOCK CONNECTOR  [KEY-LOCK
PIN  FUNCTION

1 POWER LED
9 —

3 GROUND

4 KEYLOCK

S GROUND

SPEAKER CONNECTOR  [SPEAKER
PIN FUNCTION

SPEAKER SIGNAL

GROUND
+5V

TURBO SWITCH | TURBO-SW

PIN  FUNCTION

Do DN —

SHORT: TURBO MODE
OPEN: NORMAL MODE

TURBO LED CONNECT | TURBO-LED
PIN  FUNCTION

1 +5V
2 GROUND

EXTERNAL BATTERY CONNECTOR  |EXT-BAT
*USE INTERNAL BATTERY 2,3 PIN HAVE TO BE SHORTED

PIN  FUNCTION

BATTERY +6V DC

Do —

GROUND




JP7 — BATTERY SELECT  (BAT-SEL)

1, 2 PIN SHORT FOR USING EXTERNAL BATTERY (6V)
2, 3 PIN SHORT FOR USING INTERNAL BATTERY (3.6V)

JP8 — 803875X CLOCK MODE  (N9CLK)

OPEN: FASTER 387 SPEED (SYNC MODE)
SHORT: NORMAL 387 SPEED (ASYNC MODE)

JP9 — 80387SX ENABLE/DISABLE (N9 SELECT)

OPEN:

803875X ENABLE

SHORT: 80387SX DISABLE

JP10 — ENABLE PIPELINE FOR 80386SX  (PIPE LINE)

SHOULD BE SHORTED (JUMPERED)

JP11 — DISPLAY TYPE SELECT  (COLOR/MONO)

OPEN: MONOCHROME DISPLAY
SHORT: COLOR DISPLAY

JP12 — A/B JUMPERS (SELECT A/B JUMPERS FOR RAM INSTALLATION)

A

X K Kk Kk kK

kK kK ok Kk DD

******»——-:p

* ok ok ok ok ok QO O

*k ok ok ok ok ok DN

* ok ok ok ok ok QO

SELECT A JUMPERS

USE DIP RAM ON BANK 0/1, AS LO-BANK.
AND RAM MODULE ON BANK 2/3, AS HI-BANK.

SELECT B JUMPERS

USE DIP RAM ON BANK 0/1, AS LO-BANK.
OR RAM MODULE ON BANK 0/1, AS LO-BANK,



KB — KEYBOARD CONNECTOR
PIN  FUNCTION

KEYBOARD CLOCK
KEYBOARD DATA

GROUND
+5V

OB WD —

PS1/PS2 — SWITCHING POWER SUPPLY CONNECTOR

a®)
2

FUNCTION

POWER GOOD
+5V

+12V

-12V
GROUND
GROUND

GROUND
GROUND
-5V
+5V
+5V
+5V

O OB WD — OO WD —



CHAPTER 3
INSTALLATION MEMORY
AND CO-PROCESSOR

3.1 HOW TO INSTALL THE CO-PROCESSOR

The motherboard has one PLCC carrier for an 803875X co-processor, The 80387SX
can be operated under two modes, synchronous or asynchronous mode.

When the 80387SX has installed, Jp8 (N9 SELECT) MUST BE OPENED. And you can
use the JP9 (N9 clock) to select the operating mode, synchronous.or asynchronous mode.
When using the synchronous mode, the co-processor is running with the 803865X CPU

clock, otherwise using the asynchronous mode, the co-procerssor is running under 16
MHz.

3.2HOW TO INSTALL MEMORY (SEE APPENDIX G ON PAGE 58, 59)

The motherboard supports two kinds of memory: DIP socket on memory card and
SIP socket on motherboard. it can configure 512K Byte upto 8M Byte memory.

The possible configurations of memory are listed as below.

A/B JUMPERS (SELECT A/B JUMPERS FOR RAM INSTALLATION)

A B

I 2] 3 SELECT A JUMPERS

x x| USE DIP RAM ON BANK 0/1, AS LO-BANK.
x| AND RAM MODULE ON BANK 2/3, AS HI-BANK.




—_ e — —
PO 0PI LW —

X kK Kk ok — o

ISA S S

(DIP RAM)

BANK 0
41256
41256
41256
41256
41256
41256
411000
41256
411000
41256
41256
411000
411000

* ok ok ok ok ok DO

* ok ok ok ok ok CO

BANK 1
0
4164
41256
41256
4164
41256
0
41256
411000
4164
41256
411000
411000

SELECT B JUMPERS

USE DIP RAM ON BANK 0/1,

( RAM MODULE )
BANK 2 BANK 3
0 0
0 0
0 0
41256 0
41256 41256
41256 41256

0 0
411000 0

0 0
411000 411000
411000 411000
411000 0
411000 411000

( DIP RAMOR RAM MODULE )

BANK 0
41256
41256
41256
411000
411000

BANK 1 TOTAL SIZE

0
4164
41256

0
411000

512K
640K
IM
2M
4M

TOTAL SIZE
512K
640K

IM
1.5M
1.64M
oM
oM
3M
AM
4.64M
5M
6M
8M

AS LO-BANK.
OR RAM MODULE ON BANK 0/1, ASLO-BANK.



CHAPTER 4
STANDARD CMOS SETUP

STARTING UP THE SYSTEM

Power up the system and wait for the system to show up the system activity on
the screen.

MEMORY TEST BYPASS

The system performs diagnostics of the system and displays the size of the memory
being tested.

Note that you can bypass the memory test by pressing the <ESC> key. This op-
tion would be quite useful when the memory on the system is quite large. You should
hit the <ESC> Key When the message press<ESC>KEY to by pass MEMORY test
appedis on the screen.

SELECT THE SETUP

Immediately after the memory and cache test, you will get the following prompt
on the screen:

Press <Del> key to run SETUP/EXTD-SET

If you hit <DEL> key to the following message, it appears on the screen:

EXIT FOR BOOT.
————  STAND-SETUP
EXTD-SETUP
Use 1", "t arrow key to choose ""STAND-SETUP. "

then you can set the CMOSdata.



STANDARD CMOS SETUP

Time/Date Setup

Move the cursor using the arrow keys to the date field. At the bottom of the screen
you will see:

Month: Jan, Feb, ....... Dec.
Date: 01, 02, 03,......... 31
Year: 1901, 1902,....... 2099

Use the PgUp & PgDn keys to adjust each entry in the field. Move the cursor to the
time field and you will see at the bottom of the screen:

Time is 24 hour format:—
Hour: (00-23), Minute: (00-59), Second: (00-59)
(1:30 AM=01:30:00), (1:30 PM=13:30:00)

Use the PgUp & PgDn Keys to correct the time.

DISKETTE DRIVE SETUP
Move the cursor to the diskette drive field and you will see at the bottom of the screen:

Options are: —
360 KB 5%", 1.2 MB 5%",
720 KB 3%", 1.44 MB 3'.", Not Installed

Use the PgUp & PgDn Keys to select the desived drive type, N.B. The BIOS will
automatically detect the presence of a 40 track 360K Disketle Drive, however, you
must select the correct drive type for 80 track drives.

FIXED DRIVE SETUP: (See Appendix F for alisting)

Move the cursor to the Fixed Drive field and at the bottom of the screen you will see:
FIXED type=01,....... 46, USER defined type = 47,
For type 47 Enter: Cyln, Head, Wpcom, Lzone, Sec,
(Wpcom is O for ALL, 65535 for NONE)

Use the PgUp & PgDn Keys to select one Drive Type (1-46) which matches the

Parameters of the Fixed Drive installed.
If no Drive is fitted select "'Not Installed” (type 0),




N.B. It is essential that the correct number of Heads and Cylinders is chosen with the
Drive type to match the parameters of the installed Drive. Failure to do so may cause
improper operation or damage to the Drive.

DISPLAY KEYBOARD SETUP

Move the cursor to the Display Adapter field and select one option from the list at
the bottom of the screen, using the PgUp & PgDn keys.

Options are:—
Monochrome, Coloz 40x 25,
VGA or EGA, Color 80x25, Not Installed

Thenmove the cursor to the keyboard field and select “Installed’” using the PgUp or
PgDn Keys.

SCRATCH PAD SETUP:

The Option after the keyboard field is the BIOS Scratch RAM area. It is recommended
the "'1"" option be selected using the PgUp or PgDn Keys.
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CHAPTER 5
EASY EXTENLED SETUP
THE EXTENDED SETUP FOR AMI BIOS
*** IMPORTANT ***
If a mistake is made during the altering of the extended setup and the mother-
board will no tre-boot. Then press and hold the <INS> key while powr is re-

applied. This will clear all of the setup.

Press the <DEL> key after the memory count-up after power-up or cold boot, or
immeadiately after a warm boot, when this message appears:

Press <DEL> key to run SETUP/EXTD-SET

and answer <Y>es to the question:
Want to run SETUP/EXTD-SET (Y/N)’} Y

from the setup main menu select the extended setup option.
Exit for boot

Stnd-setup
Extd-setup =

use the cursor and <ENTER> keys to make the selection.

on the screen the extended setup menu will appear:

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REGISTER SETUP =
ADVANCED NEAT CHIPSET REGISTER SETUP
ENABLE/DISABLE VIDEO AND MAIN BIOS SHADOW
WRITE CMOS REGISTERS AND EXIT
DO NOT CHANGE CMOS AND EXIT

Choose the "'Easy neat chipset register setup” option using the cursor and <ENTER >
keys.

11



On the screen the easy setup menu will appear. This menu tabulates the major
system setup topics. Moving the cursor to a topic and using the <PgUp > and <PgDn >
keys will enable the settings to be modified.

MEMORY CONFIGURATION
BANK ENABLE/DISABLE DRAM TYPE WAIT STATES
0 ENABLE 25¢K 0 WAIT STATE
1 ENABLE 25¢K 0 WAIT STATE
2 DISABLE 256K 0 WAIT STATE
3 DISABLE 256K 0 WAIT STATE
CLOCK SOURCE
PROCESSOR CLOCK BUS CLOCK DMA CLOCK
CLK2IN ATCLK SCLK/2
SHADOW RAM/INTERLEAVE
FOOOOH, 64K COO00CH, 16K C4000H, 16K INTERLEAVE
ENABLED ENABLED ENABLED ENABLED
IMAIN BIOS! IEGA/VGA BIOS! IVGA BIOS!

* These fields are the shadow bios’ enables, they are not all essential but if enabled
they can improve system performance over normal rom bios. Refer to the Appen-
dix C on the shadow ram facility.

These are the recommended settings for 1 MB memory of 256K 100nS drams (16 MHz)

12



IF 1MB OF MEMORY IS INSTALLED THEN THE SETUP SCREEN SHOULD APPEAR LIKE THIS :

MEMORY CONFIGURATION
BANK ENABLE/DISABLE DRAM TYPE WAIT STATES
0 ENABLE 256K 0 WAIT STATE
] ENABLE 25¢K 0 WAIT STATE
2 DISABLE 0 WAIT STATE
3 DISABLE 0 WAIT STATE
CLOCK SOURCE
PROCESSOR CLOCK BUS CLOCK DMA CLOCK
CLK2IN ATCLK SCLK/2
SHADOW RAM/INTERLEAVE
FOOOOH, 64K COOOCH, 16K C4000H, 16K INTERLEAVE
ENABLED ENABLED ENABLED ENABLED
IMAIN BIOS! IEGA/VGA BIOS! IVGA BIOS!

* These fields are the shadow bios’ enables, they are not all essential but if enabled
they can improve system performance over normal rom bios. Refer to the Appen-
dix C on the shadow ram facility.

These are the recommended settings for 1 MB memory of 256K 100nS drams (16 MHz)

NOTES: 1. These values can be changed by moving the cursor to the desired field and

using the <PgUp>/<PgDn> keys to change the setting.

2. When finished setting use the <ESC> key to return to the main menu.

3. Move the cursor to the field: “"Write cmos registers and exit” then press
<ENTER>. This will save the settings and re-boot. _

4. Re-enter the first setup menu using the <DEL> key after memory count-up.
Then choose the standard setup and Re-Do the normal setup E.G.
time/date/hard-disk/memory etc.

13




CHAPTER 6
SETTING THE SHADCW RAM

For an explanation of shadow ram mapping refer to appendix C

6.1 TO INSTALL THE SHADOW RAM FOLLOW THESE STEPS:

*** IMPORTANT ***
If a mistake is made during the altering of the extended setup and the mother-
board will no re-boot. Then press and hold the <INS> key while powr is re-
applied. This will clear all of the setup.

STEP 1: ENTER THE EXTENDED REGISTER SETUP

1. Press the <DEL> key after the memory count-up after power-up or cold boot,
or immeadiately after a warm boot, when this message appears:

Press <DEL> key to run SETUP/EXTD-SET

Want to run SETUP/EXTD-SET (Y/N)? Y
and answer <Y>esto the question:

2. From the setup main menu select the extended setup option.
Exit for boot

Stnd-setup
Extd-setup

use the cursor and <ENTER> keys to make the selection.

3. On the screen the extended setup menu will appear:

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REGISTER SETUP
ADVANCED NEAT CHIPSET REGISTER SETUP
ENABLE/DISABLE VIDEO AND MAIN BIOS SHADOW
WRITE CMOS REGISTERS AND EXIT
DO NOT CHANGE CMOS AND EXIT

Choose the "Easy neat chipset register setup’’ option using the cursor and
<ENTER> keys.

14



4, On the screen you will see the option table:

SETUP SHADOW RAM FOR 212B

SHADOW FOR MAIN BIOS RAM FOOOCH, 64K - > 1 <- SETTO 1"
SHADOW FOR VIDEO BIOS RAM CO00CH, 16K —> 1| <- SETTO "1”
SHADOW FOR VIDEO BIOS RAM C4000H, 16K -> 1| <- SETTO "'1”

SHADOW FOR ROM BIOX

1=SHADOW ENABLE
0=SHADOW DISABLE

Move the cursor through the fields and setto "' 1" by using the <PgUp > and <PgDn>
keys.

5. When finished press the <ESC> key to return to the main setup menu.

* If you have 2MB dram installed then you may exit menu here to re-boot. Choose
the “'write cmos registers and exit’ option from the menu.

* If you have 1MB total dram installed and you do not have any extended memory
split or any ems memory then you may exit here to re-boot. Choose the '‘write cmos
registers and exit” option from the menu.

* I you have IMB dram installed and the high memory (384M), above the 640K base
memory, is re-allocated as extended memory. Then you will have to de-allocate
this extended memory so that it may be used as shadow ram.

1. From the extended setup main menu choose the “'advanced neat chipset register
setup’’ option using the cursor and <ENTER> key.

15




2. On the screen the contents of the chipset registers will be displayed

BITS: 7 — 0

82C211 6CH -> 00 OORORO
61H -> 1 00l Ol 0l
62H -> RR 11 11 00

82C212B 64H - > 0 0l RRRRR
65H - > 00001110
66H - > 100 RRRRR
67H - > 00000000
68H - > 000000O0O
69H - > 00000000
6AH -> 10 1 RRRR
6BH - > 1000 10 11
L DISABLE EMS
DE-ALLOCATE HIGH
MEMORY (384K)

6CH-> 00 0 0 RRRR
6DH - > 0100 0000
6EH -> 00 00 00 00
6FH -> 000 OR 1 1R

82C206 0l -> 11 00 00 00
The <PgUp> and <PgDn> keys will modify the register settings.
*** WARNING ***
Be careful not to accidently modify any other settings while moving the cursor
through the registers.
Set this bit to 0"’ (no re-allocation) using the <PgUp> or <PgDn> keys.
3. Move the cursor to bit 4 of the same regisrter and disable any ems. Set bit 4 = “0”

4. Press teh <ESC> key to return to the main menu.

16



STEP 3: FINAL CHECK AND ALTER STANDARD SETUP.

1. Re-enter the shadow ram table to check the shadow ram settings. Then return to
the extended setup main menu.

2. Save the register settings using the *“write cmos registers and exit”’ option in the main
menu.

3. The system will re-boot. When the memory count-up is complete press the <DEL>
key atter the memory count-up after power-up or cold boot, or immeadiately after
a warm boot, when this message appeats:
Press <Del> key to run SETUP/EXIT-SET
Want to run SETUP/EXTD-SET (Y/N)?
and answer <Y>es to the questibn:
4. From the setup main menu select the standard setup option.
Exit for boot

Stnd-setup —
Extd-setup

Use the cursor and <ENTER> keys to make the selection.

5. Check the system memory configuration (IN THE UPPER RIGHT CORNER OF THE
SCREEN). The setup should show 640K base memory and 0K extended memory.
If not, exit and Re-Do the register setup.



CHAPTER 7
HOW TO SET THE EMS

7.1 TO USE THE P9 MOTHERBOARD EMS CAPABILITY FOLLOW THESE STEPS:

. *** IMPORTANT ***
If a mistake is made during the altering of the extended setup and the mother-

board will no re-boot. Then press and hold the <INS> key while powr is re-
applied. This will clear all of the setup.
For IMB dram total installed:
STEP 1: IF YOU HAVE THE SHADOW RAM ENABLED

1. Press the <DEL> key after the memory count-up after power-up or cold boot,
ol immeadiately after a warm boot, when this message appears:

Press <DEL> key to run SETUP/EXTD-SET

Want to run SETUP/EXTD-SET (Y/N)? Y

and answer <Y>es to the question:

2.From the setup main menu select the extended setup option.

Exit for boot
Stnd-setup
Extd-setup

use the cursor and <ENTER> keys to make the selection.

3.0n the screen the extended setup menu will appear:

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REGISTER SETUP
ADVANCED NEAT CHIPSET REGISTER SETUP
ENABLE/DISABLE VIDEO AND MAIN BIOS SHADOW
WRITE CMOS REGISTERS AND EXIT
DO NOT CHANGE CMOS AND EXIT

Choose the “"Easy neat chipset register setup’” option using the cursor and
<ENTER> keys.
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4, On the screen you will see the option table:

SETUP SHADOW RAM FOR 212B

SHADOW FOR MAIN BIOS RAM FOOOCH, 64K -> 1 < - SETTO 1"
SHADOW FOR VIDEO BIOS RAM COOOCH, 16K -> 1| <- SETTO 1"
SHADOW FOR VIDEO BIOS RAM C4000H, 16K —> 1| <- SETTO 1"

SHADOW FOR ROM BIOX

1=SHADOW ENABLE
0=SHADOW DISABLE

Use the <PgUp>/<PgDn> key to disable all shadow ram mappings.
5. use the <ESC> key to return to the main menu.

STEP 2:

1. From the main menu of the extended setup choose the option:

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REIGSTER SETUP
ADVANCED NEAT CHIPSET REGISTER SETUP
ENABLE/DIABLE VIDEO AND MAIN BIOS SHADOW

WRITE CMOS REGISTERS AND EXIT
DO NOT CHANGE CMOS AND EXIT

Choose the advanced neat chipset register setup using the cursor and <ENTER > keys.

2.0n the screen you will see the register settings for the chips & technology chipset
I.E. the 82C211, 82C212B and 82C206. Which should appear like this:

19




BITS:

60H ->
6lH ->
62H ->

64H - >
68H ->
66H ->
67H ->
68H ->
69H - >
6AH ->

82C211

82C212B

6BH ->

6CH ->
6DH - >

¢EH ->

6FH - >

82C206 ol ->

7—0

00 O0ORORDO
1 001 O 0l
RR 11 11 00

0 0l  RRRRR
00001110
100 RRRRR
00000000
00000000
00000000
10 1 RRRR
INTERLEAVE ENABLED
(2 BANKS OF RAM
INSTALLED)
T 0 T 256K DRAMS INSTALLED
4 ENABLE EMS
RELOCATE HIGH
MEMORY (384K)
TO EXTENDED RAM.,
00 0 0 RRRR
0100 0000
L pvsconmor

REGISTER /O
ADR = 200H/209H.

EMS 4-PAGE WINDOW
MEMORY ADR = DOOOCH
TO DFFFFH.

00 00 00 0O

| EMS MEMORY IMB TO
2MB SET TO PAGE 0.

000 OR 1 1R

EMS SIZE ILESS!
THAN IMB.

11 00 00 00O

The <PgUp> and <PgDn> keys will modify the register settings.

20



*** WARNING ***

Be careful not to accidently modity any other settings while moving the cursor throught
the registers.

3.

Move the cursor to the register 6BH of the chip 82C212B. Enable relocation of the
ram above 640K to the extended ram addres. Bit 6 = 1",

. Move the cursor to bit 4 of the same register (6BH). Enable the ems conversicn. Bit

4="1",

. Move the cursor to bit 3 of the same register (6BH). Set the ems wait states to 2 waits.

Bit 3 = 10",

. Move the cursor to the register 6DH of the chip 82C212B. Set the ems base register

address to DOOOCH, D400CH, DOOOCH, DCOOOH. Bits 7-4 are “'0100"

. Move the cursor to bit 3 - 0 of the same register (6BH). This is ems page reg I/O ad-

dress it should be set to 200H/20%h. Bits 3-0 are '0000"".
*+% WARNING ***

If any non-standard card or peripheral is installed which normally used the memory.

locations DO00:000H to DOOO:FFFFH (DOOOOH page 64k space) or the I/O port address
200H or 209H. then:

10.

11.

1. You must cunsult the card/peripheral supplier to have the memory or /O alloca-
tion changed.

7

oI,

2. The bits of register 6DH can be changed to fix the ems controller with a more
suitable location.

. Move the cursor to register 6EH, the ems page addressing. Set ems page 0 to ad-

dress the ems memory 1M to 2M. bits 7 & 6 = 00",

. Move the cursor to register 6FH, bits 7-5 are the ems size register. Set the bits to *'000"

L.E. total less than 1MB installed.

Re-check the registers to ensure the correct settings have been done to the correct
register bits.

Press the <ESC> key to return to the main menu and choose the option “‘write
coms registers and exit”’ using the cursor and <ENTER> key. The system should
re-boot.
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STEP 3: RESETTING THE STANDARD SETUP

1. If you previously had the high 384K of ram (above the 640K base) re-allocated

as extended memory then you will have to Re-Do the standard setup. in order to
re-define the system memory configuration. It instead, you has the memory above
the 640K base utilised as shadow ram, or not utilised at all, then re-entering the
standard setup will not be necessary.

. Re-boot the system. When the memory count-up is complete press the <DEL> key

after the memory count-up after power-up or cold boot, or immeadiately after a
warm boot, when this message appaars:

Press <Del> key to run SETUP/EXTD-SET

Want to run SETUP/EXTD-SET (Y/N)? Y

and answer <Y>es to the question:

. From the setup main menu select the standard setup option.

Exit for boot
Stand-setup =
Extd-setup

use the cursor and <ENTER> keys to make the selection.

. Check the system memory configuration (IN THE UPPER RIGHT CORNER OF THE

SCREEN). The setup should show 640K base memory and 0K extended memory.
If not, exit and Re-Do the register setup.

. To use the ems one final step required is to install the ems software driver supplied

on the diskatte packaged with the motherboard. Remove this diskette and place
in the diskette drive A:

2. Check to see if the file EMM.SYS is present on this diskette.
It you have a hard drive:

3. Copy the ems driver to the root directory of the hard drive:

A: > COPY A: EMM.SYS C:

22



If you have only diskette drives:

4. Place the diskette containing the ems driver in drive B: (OR A: [F ONLY ONE DRIVE
IS INSTALLED). If you have a boot diskette place it in drive A: Copy the driver to
the boot diskette.

B: >COPY B: EMM.SYS A:
NOW MOVE BACK TO THE BOOT DRIVE:

5. Create an entry into the Contfig.Sys file to cause dos to load the.driver on boot-up.
From the root directory of the boot drive type:

Copy con Config.Sys
Device = EMM.SYS — D
WA

N.B.

1. This will detro}y any previous Config.Sys fle if one exists. To alter the contents
of an existing Config.Sys to include the line "'Device = Emm.SYS /D" use a line
editor such as Edlin.Com (REFER DOS MANUAL FOR EXPLANATION OF
OPERATION).

2. "7 represents depressing the control <Ctril> and <Z> keys simultaneously.

6. If you require a non-standard memory or [/O address for the ems driver to avoid
conflict with some other peripheral or card installed, then the ems driver can be
set to different locations using software switches at the end of the line “'device =
EMM.SYS -D"’. Refer to the explanation note contained on the diskette which has
the ems driver. This file named “"EMM4xx.DOC" can be printed using the
command.

A:>TYPE A: EMM4XX.doc
and use the <Pause> key to pause the display. <ENTER> key to restart.
7. When finished re-boot off the modified boot drive. The ems driver software will test
the ems memory availble when loading, and display each available page on
the screen. Should the driver report 'no ems found’’ or ‘‘ems incorrectly install-

ed” then the above procedure should be repeated to cormectly set up the
motherboard.

23



7.2 FOR 2MB DRAM TOTAL INSTALLED:

STEP 1:

1. Press the <DEL > key after the memory count-up after power-up or cold boot, or
immeadiately after a warm boot, when this message appeats:

Press <Del> key to run SETUP/EXTD-SET
Want to run SETUP/EXTD-SET (Y/n)? Y
and answer <Y >es to the question:
2. From the setup main menu seiect the extended setup option.
Exit for boot
Stnd-setup
Extd-setup

use the cursor and <ENTER> keys to make the selection.

3. Cn the screen the extended setup menu will appear:

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REGISTER SETUP
ADVANCED NEAT CHIPSET REGISTER SETUP —
ENABLE/DISABLE VIDEO AND MAIN BIOS SHADOW
WRITE CMOS REGISTERS AND EXIT
DO NOT CHANGE CMOS AND EXIT

Choose the advanced neat chipset register setup using the cursor and <ENTER >
kevs.
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4 On the screen you will see the register settings for the chips & technology chipset
LE. the 82C211, 82C212B and 82C206. Which should appear like this:

BITS:

60H - >
6lH —>
62H - >

64H - >
65H - >
66H - >
67H - >
68H - >
69H - >
6AH ->
6BH - >

82C211

82C212B

6CH ->

6DH ->

¢EH ->

6FH ->

82C206 0l ->

7—0

00 0O0ORORO
1 001 Ol 0l
RR 11 11 00

0 0l RRRRR
cooo0o1110
100 RRRRR
0oo00O0O0OQO
0o0oo000O0O0CO
0o0000O0O0O
10 1 RRRR
1 0 10 11

S

— O

10 I 1 RRRR

1 4

ENABLE EMS

IDO NOT! RELOCATE
HIGH MEMORY (384K)
TO EXTNEDED RAM.

4 WAY INTERLEAVE

INTERLEAVE ENABLED(2 BANKS
OF RAM INSTALLED)
256K DRAMS INSTALLED

0100 0000
ﬁ—EMS CONTROL
REGISTER /O
ADR = 200H/209H.
EMS 4-PAGE WINDOW

00 00 00 00

60l OR 1 1R

|

11 00 0 00

MEMORY ADR = DOOOOH
TO DFFFFH.

EMS MEMORY 1MB TO
2MB SET TO PAGE O.

EMS SIZE ILESS!
THAN IMB.

The <PgUp> and <PgDn> keys will modity the register settings.
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*** WARNING ***

Be careful not to accidently modify any other settings while moving the cursor throught
the regisiers.

5. Move the cursor to the register 6BH of the chip 82C212B. Enable relocation of the
ram above 640K to the extended ram addres. Bit 6 = 1",

6. Move the cursor to bit 4 of the same register (6BH). Enable the ems conversion. Bit
4 ="1",

7. Move the cursor to bit 3 of the same register (6BH). Set the ems wait states to 2 waits.
Bit3 = 10",

8. Move the cursor to the register 6CH bit 5 and 4. Set both bitsto 1" to enable 4-way
interleaving plus page-mode addressing.

9. Move the cursor to the register 6DH of the chip 82C212 B. Set the ems base
register address to DOOOOH, D4000H, D800OH, DcOOCH. Bits 7-4 are “'0100"",

10. Move the cursor to bit 3-0 of the same register (6BH). This is ems page reg I/O
address it should be set to 200H/20 9H. Bits 3-0 are 000",

*** WARNING ***

If any non-standard card or peripheral is installed which normally used the memory
locations D000:000H to DOOO:FFFFH (DOOOOH page 64k space) or the 1/O port address
200H or 209H. then:

1. You must cunsult the card/peripheral supplier to have the memory or [/O alloca-
tion changed.
or,

2. The bits of register 6DH can be changed to fix the ems controller with a more
suitable location.

11. Move the cursor to register 6EH, the ems page addressing. Set ems page 0 to ad-
dress the ems memory 1M to 2M. bits 7 & 6 = 00",

12. Move the cursor to register 6FH, bits 7-5 are the ems size register. Set the bits to 001"
LE. total less than 1MB installed.

13. Re-check the registers to ensure the correct settings have been done to the correct
register bits.

14. Press the <ESC> key to return to the main menu and choose the option “'write

coms registers and exit’’ using the cursor and <ENTER> key. The system should
re-boot.
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STEP 2: RESETTING THE STANDARD SETUP

1. If you previously had the high 384K of ram (above the 640K base) re-allocated
as extended memory then you will have to Re-Do the standard setup, in order to
re-define the system memory configuration. It instead, you has the memory above
the 640K base utilised as shadow ram, or not utilised at all, then re-entering the
standard setup will not be necessary.

2. Re-boot the system. When the memory count-up is complete press the <DEL > key
after the memory count-up after power-up or cold boot, or immeadiately atter a
warm boot, when this message appears:

Press <Del> key to run SETUP/EXTD-SET
Want to run SETUP/EX"FD-SET YN?Y

and answer <Y >es to the question:

3. From the setup main menu select the standard setup option.
Exit for boot
Stand-setup
Extd-setup
use the cursor and <ENTER> keys to make the selection.
4, Check the system memory configuration (IN THE UPPER RIGHT CORNER OF THE
SCREEN). The setup should show 640K base memory and OK extended memory.
If not, exit and Re-Do the register setup.
SET 3:
1. To use the ems one final step required is to install the ems software driver supplied
on the diskette packaged with the motherboard. Remove this diskette and place
in the diskette drive A.:
2. Check to see if the file EMM.SYS is present on this diskette.
If you have a hard drive:

3. Copy the ems driver to the root directory of the hard drive:

A: > COPY A: EMM.SYS C:
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If you have only diskette drives:

4. Place the diskette containing the ems driver in drive B: (OR A: IF ONLY ONE DRIVE
IS INSTALLED). If you have a boot diskette place it in drive A: Copy the driver to
the boot diskette.

B: >COPY B: EMM.SYS A:
NOW MOVE BACK TO THE BOOT DRIVE:

5. Create an entry into the Config.Sys file to cause dos to load the driver on boot-up.
From the root directory of the boot drive type:

Copy con Config.Sys
Device = EMM.SYS — D
/

N.B.

1. This will detroy any previous Config.Sys fle if one exists. To alter the contents
of an existing Config.Sys to include the line “'Device = Emm.SYS /D"’ use a line
editor such as Edlin.Com (REFER DOS MANUAL FOR EXPLANATION OF
OPERATION).

2. Zrepresents depressing the control <Ctrl> and <Z> keys simultaneously.

6. If you require a non-standard memory or I[/O address for the ems driver to avoid
conflict with some other peripheral or card installed, then the ems driver can be
set to different locations using software switches at the end of the line “'device =
EMM.SYS -D"’. Refer to the explanation note contained on the diskette which has
the ems driver. This file named “EMM4xx.DOC" can be printed using the
command.

A:>TYPE A: EMM4XX.doc
and use the <Pause> key to pause the display. <ENTER> key to restart.
7. When finished re-boot off the modified boot drive. The ems driver software will test
the ems memory availble when loading, and display each available page on
the screen. Should the driver report ''no ems found’’ or ‘‘ems incorrectly install-

ed” then the above procedure should be repeated to correctly set up the
motherboard.
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SPPENDIX A
P9 CHIPSET 82C211 CONFIGURATION REGISTERS

There are three bytes of configuration registers in the 82C211; RAO,RA1 and RA2. An
indexing scheme is used to reduce the I/O ports required to access all the registers
required for the P9 CHIPSET. Port 22H is used as an indexing register and Port 23H is
used as the data register. The index value is placed in port 22H to access a particular
register and the data to be read from or written to that register is located in port 23H.
Every access to port 23H must be preceded by a write of the index value to port 22H,
even if the same register data is being accessed again.

All bits marked as Reserved are set to zero by default and must be maintained that
way during write operations.

P9 CHIPSET 82C212B CONFIGURATION REGISTERS3

There are twelve configuration and diagnostics registers in the 82C212, RBO-RB1 1. These
are accessed through [/O ports 22H and 23H normally found in the interrupt controller
module of the 82C206IPC. An indexing scheme is used to reduce the number of [/O
addresses required to access all of the registers needed to configure and control the
memory controller. Port 22H is used as an index register that points to the required
data value accessed through port 23H. A write of the index value for the required
data is performed to location 22H. This is then decoded and controls the multiplexers
gating the appropriate register to the output bus. Every access to port 23H must be
preceded by a write of the index value toport22H, even if the same data register is
being accessed again. All bits marked as Reserved are set to zero by detault and
must be maintained that way during write operations.
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All reserved bits are set to zero by default and when written to,

lists the three registers:

Table 1. RAO, RAI, and RA2

must be set to zero. Table !

Register

Register

T
Number Name Index
RAO PROCCILK Selector 60H
RA1 Command Delay 61H
RA2 Wait State/BCLK Selector 62H

must be maintained that way during write operations. Table 3 lists these registers.

Table 3. RBO to BR11 Registers

Register Register

Number Narme Index
RBO Version 64H
RBI ROM Configuration 65H
RB2 Memory Enable-1 66H
RB3 Memory Enable-2 67H
RB4 Memory Enable-3 68H
RBS Memory Enable-4 69H
RB6 Bank 0/1 enable 6AH
RB7 DRAM Configuration 6BH
RB8 Bank 2/3 Enable 6CH
RB9 EMS Base Address 6DH
RBIO EMS Address Exiesion 6EH
RBI11 Miscellaneous 6FH
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— Register Description

PROCCLK Register RAO

Index egister port: 22H

Data Register Port 23H

Index: 60H
t-F—t =t =t =t = =+ —+
ID7 1 D6 1 D5 |1 D4 V' D3 1 D2 I DI | DO |

Tttt T T AT
n | | | g | | -+~—-READY TIME-OUT (R)
l | | | | | -+ — — — —RESERVED
l ! | | I +—-——-———-- READY NMI ENABLE
| l | | 1 (RIW)
l ; 1 e RESEVED
| | | +-—-———————————— PROCCLK SELECT
o (RAW)
! I == e ke CPU RESET (W)
-4 82C211 VERSION
'» @)
Bits Function
7.6  72C211 revision number. 00 is the initial number,
§) Alternate CPU reset. A low to high transition in this bit activates a CPU reset.
Once active, it remains active for 16 PROCCLK cycles and then goes low.
4 Processor clock select is by default set to zero and selects PROCCLK = CLK2IN.
If high, is selects PROCCLK =BCLK. Prefered Setting=CLK 2IN
Reserved. ‘

Local bus READY timeout NMI enable. A one enables the NMI and a zero
disables it. Default is 0

Reserved.

0 Local bus READY TIMEOUT. A one indicates that READY timeout has occur-
red 128 PROCLK cycles after-AF16 has been asserted. A zero indicates that
READY time out has not occured. ’
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Command Delay Register RAL

Index 1egister port: 22H

Data register port: 23H

Index: é1H
e s dt et S S e e &
| D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
+-—-t——+-—F--F-——F--F--+-=-+

| 4+ -—4—-ATBUSIO,
‘ COMMAND DELAY
(RIW)
+ +-—--- AT BUS 8 BIT
MEMORY COMMAND
DELAY (R/W)
+--4--—-—---—-— - - AT BUS 16 BIT
MEMORY COMMAND
DELAY (R/W)
+ - - - - QUICK MODE
ENABLE (R/W)
——————————————————————— HOLD TIME
DELAY (R/W)
Bits Function
1,0 AT Bus I/O cycle command delay. Specifies between 0 to 3 BCLK cycle command
delays for AT [/O cycles. Default is 1.
3,2 AT Bus 8 bit memory command delay. Specifies between 0 to 3 BCLK cycle com-
mand delay for 8 bit AT memory cycle. Default is 1.
5,4 AT Bus 16 bit memory command delay. Specifies between 0 and 3 BCLK cycle
command delays for 16 bit AT memory cycles. Default is 0.
6 Quick mode enable. A zero enables Quick mode a one disables it. Default is 1.
7 Address hold time delay. A one enables extra address bus hold time and a zero

disables it. Default is 0.
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Wait States Register RA2
Index register port: 22H
Data register port: 23H

Index: 62H
+—+ -+ —F+—F—-——|—-—t+ -+ -+
|D7| D6 | D5 [ D4 | D3 1 D2 | DI | DO
s it mulits el nliet Rt i i
| ———+ - -BLCK SELECT R/W)
R 8 BIT AT CYCLE
WAIT STATE (R/W)
e 16 BIT AT CYCLE
WATIT STATE (R/W)
+ —-——t4-- Reserved

Bit Function

1,0 Bus clock (bclk) source select. Default is 00.
00 BLCK = CLK2IN/2
0l BCLK = CLK2IN
10 BCLK = ATCLK
11 Reserved

3, 2 8 BIT at cycle wait state generation. Default is 4
00 2 wait states
01 3 wait states
10 4 wait states
11 5 wait states

5 4 16 bit at cycle wait state generation. Default is 1
00 O wait states
0l 1 wait state
10 2 wait states
11 3 wait states

7,6 Reserved
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REGISTER DESCRIPTION

Version Register RBO
Index register port: 22H
Data register port: 23H

Index: 64H
T e e et i B e
D71 D61 D5 | D4y D3 |D2|DI| DI
S e R i Al Bl sl B
l | ' +—4 — 4 - 4 — | — —RESERVED
. +-t—-———— ——=————82C212 VERSION (R)
e MEMORY CONTROLLER
IDENTIFER (R)
Bits ~ Function
7 NEAT memory controller indentifier. 0 = 72C212

6,5 82C212 revision number. 00 = initial revision number, 01 = 'B’ revision

40 Reserved
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ROM configuration Register RBI

Index register port: 22H

Data register port: 23H (RFW)

Index: 65H

i B D e
| o7 | D6 | D5 | D4 | D3| D2 | DI | DO |
+-—t——F -+ = —-F - —4-—F - -+

! +--+—--+—-+——+ ROM ENABLE/DISABLE IN
64K SEGMENTS FOR
SHADOWING

L -~~~ SHADOW WRITE PROTECHION

IN 64K SEGMENTS

Rits Function

0 ROM at FOOOOH-FFFFFH (BIOS). Default = 0 = ROM enabled - ROMCS is generated.

] ROM at EOOOCH-EFFFFH. Default = 1 = ROM disabled. Shadow RAM enabled.
ROMCS is not generated unless bit is set to O.

2 ROM at DOOOOH-DFFFFH. Default = 1 = ROM disabled. Shadow RAM enabled. ROMCS
is not generated unless bit is set to 0.

3 ROM at COOOOH-CFFFFH (EGA). Default = 1 = ROM Disabled. Shadow RAM
enabled. - ROMCS is not generated unless bit is set to 0.

4 Shadow RAM at FOOOOH-FFFFFH in Read/Write mode. 0 = Read/Write (default). 1
= Read only (Write protected).

5 Shadow RAM at EOOOCH-EFFFFH in Read/Write mode. 0 = Read/write (default). 1 =
Read only (write protected). .

6 Shadow RAM at DOOOOH-DFFFFH in Read/Write mode. 0 = Read/write (default). 1
= Read only (write protected). _

7 Shadow RAM at COO00H-CFFFFH in Read/write mode. 0 = Read/write (default). 1

= Read only (Write portected).
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Memory Enable-1 Register RB2

Index register port: 22H

Data register port: 23H

Index: 66H
+——t+——+--t—-t——t-—-f-—F-—+
| D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
e L e Pl e Sl it

T |
I - 1~ —+-- Reserved

e e 128K RESCLUTION
RAM ENABLE (R/W)
Bits Function
0-6 Reserved
7 Address map RAM on system board in 80000H-9FFFFH area. 0 = Address is on the

[/O channel (Default). 1 = Address is on the system board is'put out by the 82C212.

Memory Enable Register-2 RB3
Index register port: 22H
Data register port: 23H (R/W)
Index: 67H
e i e e e e e
| D7 | D6| D5 | D4 | D3 | D2 | DI | DO |
N T E T Ir S SRS
||+ --RAM ADDRESS AOOOOH-A3FFFH
e RAM ADDRESS A4000H-A7FFFH
+-———- RAM ADDRESS A8000H-ABFFFH
F e RAM ADDRESS ACOOOH-AFFFFH
+tom e e RAM ADDRESS BOOOOH-B3FFFH
+ - - RAM ADDRESS B400OH-B7FFFH
+ - === === RAM ADDRESS B8OOOH-BBFFFH
t--——— e e RAM ADDRESS BCOOOH-BFFFFH

’_

Bits Function

Enable shadow RAM in AOOOOH-A3FFFH area. Disable
Enable Shadow RAM in A4000H-A7FFFH area. Disable = 0 Enable = 1
Enable Shadow RAM in A8000H-ABFFFH area. Disable.= 0 Enable = |
Enable Shadow RAM in ACOOCH-AFFFFH area. Disable = 0 Enable = |
Enable Shadow RAM in BOOOOH-B3FFFH area. Disable = 0 Enable
Enable Shadow RAM in B4000H-B7FFFH area. Disable = 0 Enable
Enable Shadow RAM in B80OOOH-BBFFFH area. Disable = O Enable
Enable Shadow RAM in BCOOOH-BFFFFH area. Disable = 0 Enable

O Enable =1

NOOv s N — O
nwonn
T
—

fa—
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Memory Enable-3 Register RB4
[ndex register port: 22H
Data register port: 23H (R/W)
Index: 68H
==t -t -t -t F =t -4+
| D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
+—-——+——F -ttt -+ ——+——+
l + —-RAM ADDRESS CO000H-C3FFFH
+---—- RAM ADDRESS C4000H-C7FFFH
+---—————- RAM ADDRESS C8000H-CBFFFH
+---————— RAM ADDRESS CCOO0H-CFFFFH
+--——-———————— RAM ADDRESS DOOCOH-D3FFFH
f-———_——————— e — - RAM ADDRESS D40COH-D7FFFH
+—-——-—— === == RAM ADDRESS D800OH-DBFFFH
t---m e e s RAM ADDRESS DCOOQH-DFFFFH

Bits Function

Enable shadow RAM in COO00H-C3FFFH area. Disable = 0 Enable = 1
Enable Shadow RAM in C40000H-C7FFFH area. Disable = 0 Enable = 1
Enable Shadow RAM in C8000H-CBFFFH area. Disable = O Enable = 1
Enable Shadow RAM in CCOO0OH-CFFFFH area. Disable = 0 Enable = 1
Enable Shadow RAM in D40COH-D3FFFH area. Disable = O Enable = 1
Enable Shadow RAM in D4000H-D7FFFH area. Disable = O Enable = 1
Enable Shadow RAM in D800CH-DBFFFH area. Disable = O Enable = 1
Enable Shadow RAM in DCOOOH-DFFFFH area. Disable = O Enable = 1

NO OV LN — O

[T L T ]
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Memory Enable-4 Register (RBS)
Index register port: 22H
Data register port: 23H R/W)
Index: 69H
e e - ——+
| D7 | D6 | D5 | Da | D3 | D2 | DI | DO |
ot — -t — -+ ——+
' | + —-RAM ADDRESS EOOOOH-E3FFFH
+-——-- RAM ADDRESS E4000H-E7FFFH

' e RAM ADDRESS E8000H-EBFFFH
e RAM ADDRESS ECOOOH-EFFFFH
oo —————- RAM ADDRESS FOOOOH-F3FFFH

o RAM ADDRESS FA000H-F7FFFH
s RAM ADDRESS F8000H-EBFFFH
o RAM ADDRESS FCOOOH-FFFFFH

Bits Function

Enable shadow RAM in EOOOOH-E3FFFH area. Disable = 0 Enable =
Enable Shadow RAM in E4000H-E7FFFH area. Disable = 0 Enable =
Enable Shadow RAM in ES8000H-EBFFFH area. Disable = 0 Enable
Enable Shadow RAM in ECOOOH-EFFFFH area. Disable = 0 Enable
Enable Shadow RAM in FOOOOH-F3FFFH area. Disable = 0 Enable
Enable Shadow RAM in FA000H-F7FFFH area. Disable = 0 Enable
Enable Shaodw RAM in F8000H-FBFFFH area. Disable = O Enable
Enable Shadow RAM in FCOOOH-FFFFFH area. Disable = 0 Enable =

ooy
e —

]
—

NO-Ov BN — O
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Bank0/1 Enable Register RB6

Index register port: 22H

Data register port: 23H

Index: 6AH
-ttt — -

| 07 | D6 | D5 [ D4 | D3 | D2 | DI | DO |

+-—+——4-—t——F—-t——t——+——+
’ +-—-+--+-—+——+——+-- Reserved
e i e NUMBER OF BANKS
DRAM TYPE
Bits Function
0-4 Reserved
5 Number of RAM banks used. O = 1 bank. non-interleaved mode (Default) 1 = 2
banks
7.6 These bits contain the information for the DRAM types used on the system board.
POST/BIOS should use the DRAM connguranon data stored in the CMOS RAM of the
82C206 PC.
7 o) DRAM Types
0 0 Disabled
0 1 256K and 64K bit DRAMs used (for 640Kbyte combination only)
1 0 256K bit DRAMs used (Detault)
1 |

1M bit DRAMs usec_l
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EMS Address Extention Register RB10
Index register port: 22H
Data register port: 23H
Index: 6EH
+—t——F—+—+—F—+—+
D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
+—t——+—+—+—+—+
| ‘ . | - -+——+— EMSPAGE3
+— -t —— - EMS PAGE 2

!

I R T A EMS PAGE 1
e EMS PAGE 0

Bits Function

1,0 EMS Page 3 addiess extension bits.

Block of EMS Memory

| Mbyte to 2 Mbyte
2 Mbyte to 4 Mbyte
4 Mbyte to 6 Mbyte
6 Mbyte to 8 Mbyte

— O — O O

1
0
0
]
]

3.2 EMS Page 2 address extension bits.

Block of EMS Memory

1 Mbyte to 2 Mbyte
2 Mbyte to 4 Mbyte
4 Mbyte to é Mbyte
6 Mbyte to 8 Mbyte

—— O O| w
— O — O N

54 EMS Page 1 address extension bits.

5 4 Block of EMS Memory
0 0 1 Mbyte to 2 Mbyte

0 1 2 Mbyte to 4 Mbyte

1 0 4 Mbyte to 6 Mbyte

1 1

6 Mbyte to 8 Mbyte

7.6 EMS Page 0 address extension bits.

Block of EMS Memory

1 Mbyte to 2 Mbyte

2 Mbyte to 4 Mbyte

4 Mbyte to 6 Mbyte

6 Mbyte to 8 Mbyte
T

— O — O| O

7
0
0
1
]
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Bits

Function

5 RAM access wait states. If set to 0, accesses have 0 wait states. If set to 1 (Default),
accesses will have 1 wait state.

6 640Kbyte to IMbyte RAM relocation bit. A zero does not relocate local RAM. A one
(Detault) relocates local RAM from 080000H-09FFFFH to 100000H-1 1FFFFH, provided
total local RAM is 1 Mbyte only.

7 Page/lnterleaved mode enable. AO disables the page/interleaved mode,

allowing useage of normal mode for the DRAMs (Default). A 1 enables page/
interleaved mode for the DRAMS. \
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Band 2/3 Enable Register RB8
Index register port: 22H
Data register port: 23H
Index: 6CH

Tt oAt

D7 +D6 +' D5 1 D4 | D3 1 D2 1Dl 'DO !
+—+—+—+—+——+—+—+— +

| | +--+--+--+--+--+—-Reserved

+--+--— - —— = — — NUMBER OF BANKS
(R/W) RAM TYPE
RIW)
Bits Function
0-3 Reserved
4 2 or 4 Way Interleave, 4 Way Intrleave is Recommended.
5 Number of local RAM Banks used. 0 = 1 Bank used, non-interleaved

mode only (Default). 1 = 2 Banks used.
7,6 These bits indicate the local DRAM type as listed:

7 6 RAM Type

0 0 None (Default)
0 1 Reserved

1 0 256 Kbit

1 1 1 Mbit
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EMS Base Address Register RB9?

Index registr port: 22H

Data register port: 23H (R/W)

Index: 6DH

T e S e s
|D7|D6|D5|D4|D3!D2;D1|Do|
e e i i S e e S

i l +— =+~ + -~ + —~EXPANDED MEMORY
BASE ADDRESS
+- =t -t - - == EXPANDED MEMORY
BASE REGISTER
[/O BASE
Bits Function
0-3 These bits are used for the EMS page register /O base address. The bits ars

encoded as follows. with unused combinations being reserved:

3 2 l 0 1/O Base
0 0 0 0 208H/209H
0 0 0 ! 218H/219H
0 | 0 1 258H/259H
0 | ! 0 268H/269H
1 0 | 0 2A8H/2APH
1 0 1 | 2B8H/2B9H
| | 1 0 2E8H/2EQH
Bits Function
7-4 These bits are used for selecting the expanded memory base addresses. They are

encoded as follows, with all unused combinations being reserved:

EMS Base Addresses

COO0O0H, C4000H, C800CH, CCOO0H
C4000H, C8000H, CCOQ0H, DOOOCH
C8000H, CC000H, DO0OCH, D400CH
CCOQCH, D400CH, D400CH, D80OCH
DOOOCH, D4000H, D800CH, DCOOCH
D4000H, D800CH, DCOOCH, EOOOCH
D8000H, DCOOCH, EOCOCH, E4000H
DCOOCH, EOOOCH, E4000H, E8000H
EOOOCH, E400CH, E800CH, ECOOCH

— OO0 OO0 O0CO| 3
Or—r— — — 000 0O| o
O— — OO0 —— OO |w;m
O— O — O — 0O — O | &
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EMS Address Extention Register RB10
Index register port: 22H
Data register port: 23H
Index: 6EH
+—t— -t —F—F— 4 —4—+
| D7 | D6 | D5 | D4 | D3 | D2 | Dl | DO |
+—t—F—+—+—+—+—+—+
| ’ | - -+——+— EMSPAGES3
+— -t ————- EMS PAGE 2
R e it EMS PAGE 1
t--+-——————— = - - EMS PAGE 0

Bits Function

1,0 EMS Page 3 address extension bits.

] 0 Block of EMS Memory
0 0 1 Mbyte o 2 Mbyte

0 1 2 Mbyte to 4 Mbyle

1 0 4 Mbyte to 6 Mbyte

1 1

6 Mbyte to 8 Mbylte

3,2 EMS Page 2 address extension bits.

Block of EMS Memory

1 Mbyte to 2 Mbyle
2 Mbyte to 4 Mbyle
4 Mbyte to 6 Mbylte

3
0
0
]
1 6 Mbyte to 8 Mbyte

— O — O] o

5, 4 EMS Page 1 address extension bits.

Block of EMS Memory

1 Mbyte to 2 Mbyle
2 Mbyte to 4 Mbyte
4 Mbyte to 6 Mbyte

5
0
0
]
1 6 Mbyte to 8 Mbyte

— O — O N

7,6 EMS Page 0 address extension bits.

Block of EMS Memory

2 Mbyte to 4 Mbyte
4 Mbyte to 6 Mbyte

6
0 1 Mbyte to 2 Mbyte
1
0
1 6 Mbyte to 8 Mbyte

—— O O3

[
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Miscellaneous Register RB12
Index register port: 22H
Data register port: 23H
Index: 6FH
+——4--4+——+--+-—F-—+—+—-+
| D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |
+-—-+—-—4--+—-—--t+--—+--+--+
l ' } ’ | + - - Reserved

+—— —--GA20 CONTROL (R/W)
o AS TIME-OUT ENABLE (R/W)
RESERVED
e EMS MEMORY SIZE (R/W)
Bits Function
0 Reserved
1 This bit is used for Address line A20 control and provides OS/2 optimization while

switching between user and protected modes. The bit defaults to 0 and enables
CPUA20 onto A20. If setto 1, it sets A20 = 0

2 This bit is used to enable the RAS time-out counter for page mode operation. The
counter is disabled if set to 0 (Default) and is enabled if set to 1.

3,4 Reserved
7-5 These bits are used to set the EMS memory space according to the following coding:
7 6 5 EMS Memory Size
0 0 0 1 Mbyte to 1.5 Mbytes (0.5 MB)
0 0 1 1 Mbyte to 2 Mbytes (1 MB)
0 ] 0 1 Mbyte to 3 Mbytes (2 MB)
0 | 1 1 Mbyte to 4 Mbytes (3 MB)
] 0 0 1 Mbyte to 5 Mbytes (4 MB)
| 0 1 1 Mbyte.to 6 Mbytes (5 MB)
1 1 0 1 Mbyte to 7 Mbytes (6 MB)
1 1 1 1 Mbyte to 8 Mbytes (7 MB)
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APPENDIX B
82C212 PAGE/INTERLEAVE AND EMS MEMORY CONTROLLER
The 82C212 performs the memory control function in the system.

The 82C212 organizes memory as banks of 18 bit modules consisting of 16 bits
of data and 2 bits of parity, information. The 16 bits of data are split into high and
lower bytes with one parity bit for each byte. The minimum configuration can be
a single bank operating in non interleaved mode or can be a pair of DRAM banks
operating in two way interleaved mode, the DRAMs within a pair of banks must be
indentical.

However, each bank of DRAM pairs can be different from other pairs. For exam-
ple, Banks 0,1,2 & 3 may have 256K by 4-bit DRAM and Banks 4,5 etc could have
IM by | bit DRAMs. A typical system may be shipped with one or two banks of smaller
DRAM types (e.g. 256 by 4-bit DRAMs) and later upgraded with additional pairs of
banks of larger DRAMs (e.g. 1M by 1 bit DRAMs)

Page/Interleaved Operation

The 82C212 uses a page/interleaved design that is different from most interleav-
ed memory designs. Typical two way interleaving schemes use two banks of DRAMs
with even word addresses on one bank and odd word addresses on the other bank.
If memory cccesses are sequential, the RAS precharge time of one bank overlaps
the access time of the other bank. Typically, programs consist of instruction fetches
interspersed with operand accesses. The instruction fetches tend to be sequential and
the operand accesses tend to be random.

Figure 1 is a sequence diagram for a memory interleaved scheme using two barks
O0and 1. The - RAS signals of the two banks are interleaved so that the RAS precharge
time (Trp) of one bank is used for the - RAS active time in the other bank. This requires
sequential accesses it is possible to get wait states due to a “'miss”. Typically this results
in a 50% hit ratio (possible zero wait state accesses).
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Figure 1. DRAM Interleaved Operation
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Figure 2. DRAM Page Mode Operation
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Figure 2 is a sequence diagram of a paged mode DRAM operation. In paged mode
DRAMS, once arow access has been made, it is possible to acess subsequent column
address within that row, without the - RAS precharge penalty. However, after a - RAS
active timeout, there is a - RAS precharge period which typically occurs every 10
microseconds. Since the CAS precharge time Top is small, it is possible to make fast
random accesses within a selected row. Typically, page mode access times are half
the normal DRAM access times. For 256K x 1 DRAMs, each row has 512 bits. If eigh-
teen 256K x 1 bit DRAMs are used to implement a bank, a page would have 512 x
2 bites (excluding 2 bits for parity) = 1 Kbytes. Thus paged mode DRAMs could be in-
terleaved at 1 Kbyte boundaries rather than 2 byte boundaries as in the regular in-
terleaved mode operation. Any access to the currently active - RAS page would oc-
cur in a short page access time and any subsequent access could be anywhere in
the same 1 Kbyte boundary, without incurring any penalty due to - RAS precharge.
If memory is configured to take advantage of this DRAM organization, significantly
better performance can be achieved over normal interleaving because:

. Page mode access time is shorter than normal DRAM access time. This allows more time
in the DRAM critical paths, to achieve penalty free accesses or 'hits'.

2. The possibility of the next access being fast is significantly higher than in a regular
interleaving scheme. This is because instructions and data tend to cluster together by
principle of locality of reference.

RASO j [_
CASO

LT | I [ J 1 I
DATA ~ DATA lx DATAEXDATA 1 X DATA2 X DATA | XY DATA2 ) DATA | X DATAZ2 X DATAI
RAS | —l [—_
CASI 1 [ 1 l'——'l r ] l

Figure 3. DRAM Page/Interleave Operation

Figure 3 is a sequence diagram of a two way Page/Interleaved scheme using page mode
DRAMs. As seen, it is possible to make zero wait state accesses between the two banks
0 and 1, by overlapping - CAS precharge time of once bank with - CAS active time of
the other bank. The DRAM - RAS lines for both banks can be held active till the - RAS
active timeout period, at which time a - RAS precharge for that bank is required. Typical
hit ratios higher than 80% are possible using this scheme. With the 82C212 memory
controller, using the page/interleaved scheme, 150 nanosecond access time DRAMs can
be used at 12MHz and 100 nanosecond access time DRAMs at 16MHz.
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APPENDIX C
MEMORY MAPPING AND REFRESH LOGIC

The 82C212 has an extensive set of memory mapping registers for various memory
organizations. Through the memory mapping logic, for up to 1 Mbyte of system RAM, it is
possible to map RAM that overlaps the EPROM area (640Kbyte-1Mbyte) above the 1Mbyte
area, as shown in Figure 4. Hence, for IMbyte of on board RAM, the software can address
it from O to 640Kbytes and from | Mbyte to 1.384 Mbytes. The EPROM can be addressed from
the 640 Kbyte area to the 1Mbyte area.

For normal mode of operation, only one bank of DRAMs may be used. However, for the
page/interleaved mode of operation, RAM bank pairs must be used.

MAPPING ADDRESSES
fmmm e o |GFFFFH (1.384 MB)
, 4 RAM AREA
SYSTEM RAM RAM vV
IMB )/ 100000H (1 MB)
H— I OFFFFFH
/| ROM BIOS ROM
/ AREA
640KB | __ ___ __ o ___ — ———_-_1 OAOOOCH (640 KKB)
O9FFFFH
RAM RAM AREA
v
OKB +------ ot +  000000H (0KB)

Figure 4. System RAM/ROM Mapping for 1MB Systemm RAM
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SHADOW RAM FEATURE

For efficient execution of BIOS, it is preferable to execute BIOS code through RAM 1ather
than through slower EPROMS. The 82C212 provides the shadow RAM feature which if
enabled allows the BIOS code {o be executed from address as the BIOS EPROM The software
should transfer code stored in the BIOS EPROMs to the system RAM, before enabling the shadow
RAM feature. This feature significantly improves the performance in BIOS-call intensive
applications. Performance improvements as high as 300 to 400% have been observed in
benckmark tests on the shadow RAM. The shadow RAM feature is invoked by enabling the
corresponding bits in the ROM enable register and the RAM mapping register.

I more than 1 Mbyte of system RAM exists, it is mapped as shown in Figure 5. if the shadow
RAM feature is not invoked. This means that RAM in the 640K byte to 1 Mbyte area cannot
be accessed.

SYSTEM RAM MAPPING ADDRESS
AMB Pt e +  3FFFFFH
<= > RAM
)1 A 4 m—m - 4 300000H
2FFFFFH
< — > RAM
MB e fececccecoccacaan i —+ 200000H
1FFFFFH
< — > RAM
/1 — —+ 100000H
| I |  //ROM// | OFFFFFH
GA0KB A —— —— —— — —- fecesccans ceeeeeee e + 000000H
| l < —> | RAM | O9FFFFH
OKB - — — — — = eeeiiiiiiiii et — — — —— — — — — 4 000000H

Fgure 5. RAM/ROM Mapping Without Shadow RAM (More Than 1IMB of RAM)
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If the shadow RAM feature is used, then the RAM is mapped as

shown in Figure 6 , overlapping or Shadowing the EPROM area. In both cases, for accesses
beyond the | Mbyte address range, the processor is switched from real to protected mode

from BIOS.

SYSTEM RAM MAPPING ADDRESS
AMB +~— ————— - —- e seeccncceeel—— — — — —— — -+ OJFFFFFH
< — > RAM
3I\/IB_|. ___________ —{-o--o'--ooc'vo—'— —————————— "f‘ 3000OOH
2FFFFFH
< == > RAM
MB +—-—=——————— 4 ccesscatesennel - —— — — — —_ + 20G00CH
|FFFFFH
< — > RAM
IMB +~-—=-= — —— — — 49 eecescsvcaas  — — - - o —+ IOOOOOH
| | <——> | SHADOWRAM |  OFFFFFH
540KB +—-—---— — = — —+ o ececsscocacet — - — ——— + 000000H
| | < — > | RAM | O9FFFFH
OkB+——— — —— == - feeocevseeeseat . __ _ — + 0000QCH

Figure 6. RAM Mapping with Shadow RAM (More Than IMB of RAM)
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APPENDIX D
EMS ADDRESS TRANSLATION LOGIC

Expanded Memory Systemn or EMS is @ memory mapping scheme used to map a 64 Kbyte
block of memory in the EPROM area DOOOOH-DFFFFH {o anywhere in the 1 Mbyte 8 Mbyte
area This 64 Kbyte memory block is segmented into four 16 Kbyte pages. Through a
translation cable, each 16 Kbyte segment can be mapped any where in the 1 Mbyte to 8
Mbyte area. Sin e the 82C212 uses the translation table in the EMS mode, address lines Al14
to A22 are translatied by the appropriate EMS mapping 1egister. Hence, this scheme does not
require switching between user and protected mod. Figure 7 shows the EMS organization with
a possible translation scheme. 1t is possible for the 82C212 to map this é4Kbyle block to
anywhere in the 0 to 8 Mbyte area. However, it is desirable to map this block above the 1
Mbyte area in order 1o not use the RAM space in the 0 the 640 Kbyte area. Although the EMS
scheme translates the 64 Kbyte block in the DOOOOH-DFFFFH areq, it is possible to select a 64K
byte block from any other area.

PHYSICAL
SYSTEM RAM  ADDRESS
8Mb
7Mb
TRANSLATION
EMS PAGES Mb
SOFTWARE  BIOS-ROM
ADDRESS ARE A OFFFFH
o PAGE 3
ODFFFFH 0D0000H SMb
0DBFFFH
16Kb PAGE 2
0DO0OOH 0D8000H 4Mb
ODFFFFH
16Kb PAGE 1
0D4000H
O0OO00H 3Mb
0DFFFFM
16Kb
PAGE 0
2Mb
1Mb
EMS Mapping
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APPENDIX E

Fatal Errors
Beep Count Meaning
1 DRAM refresh failure.
2 Parity Circuit failure.
3 Base 64KB RAM failure.
4 System Timer failure.
§) Processor Failure.
6 Keyboard Controller - Gate A20 error.
7 Virtual Mode Exception Error.
8 Display Memory R/W Test Failure. (*)
9 ROM-BIOS Check Sum Failure.

(*) Non-Fatal Error.
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APPENDIX F

HARD DISK DRIVE TYPE TABLE

Type Cylinders Heads Write-precomp Landing-zone Capacity

1 306 4 128 3056 10 MB
2 615 4 300 6156 21 MB
3 615 6 300 615 31 MB
4 940 8 512 940 64 MB
5 940 6 512 Q40 48 VB
6 615 4 NONE 615 21 MB
7 462 8 256 511 31 MB
8 733 5 NONE 733 31 MB
9 Q00 15 NONE 901 115 MB
10 820 3 NONE 820 21 MB
11 885 5 NONE 855 36 MB
12 855 7 NONE 855 51 MB
13 306 8 128 319 21 MB
14 733 7 NNE 733 44 MB
15 000 0 000 000
16 612 4 ALL CYLS 663 21 MB
17 977 5 300 Q77 42 MB
18 977 7 NONE 977 58 MB
19 1024 7 512 1023 61 MB
20 733 5 300 732 31 MB
21 733 7 300 732 42 MB
22 733 5 300 733 31 MB
23 306 4 ALL CYLS 336 10 MB
24 925 7 ALL CYLS 925 56 MB
25 925 9 NONE 925 72 MB
26 754 7 754 754 46 MB
27 754 11 NONE 754 72 MB
28 699 7 256 699 42 MB
29 823 10 NONE 823 71 MB
30 018 7 918 918 55 MB
31 1024 11 NONE 1024 98 MB
32 1024 15 NONE 1024 133 MB
33 1024 5 1024 1024 44 MB
34 612 2 128 612 10 MB
35 1024 9 NONE 1024 80 MB
36 1024 8 512 1024 71 MB
37 615 8 128 615 42 MB
38 987 8 987 987 25MB
39 987 7 087 987 60 MB
40 820 6 820 820 42 MB
41 977 5 977 977 42 MB
42 981 5 981 981 42 MB
43 830 7 512 830 50 MB
44 830 10 NONE 830 72 MB
45 917 15 NONE 918 115 MB
46 000 00 000 000
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APPENDIX G

QUICK JUMPER SETTING AND
MAIN BOARD CIRCUIT DIAGRAM
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BANK LOCATION

60

FS573

FS73

uss NSSELECT
L1 Cl%un .
pa! ’:rﬂ DEL INE Fe4 RP22 Foo
n“ Ty @ ot nna;xs ez M7 | 3¢
e | il
88C212 * Y 1 v
Y2 -
= W FTri25 b Fr4 |
2 o % =N £> PAL D  16R8 J i
2, &) Y o o ws[8D) FO8 e F22
w2 w3 ] u7s
oo F244 b 16R8 |3 p _Fes jg) Fo4
!E,j P9 ”]TELJM cs2 - ] 4] Voo Tueo- s
RP13 c7?
= s PRl D Fo8 | Comm e
: e
5 F244 b F244 | g S
& @ LTI
B80387SX BT Feze[ | "
LI ] I;‘z' ] ’;l; A 'Z|1 i
% P BANK@ - o SO Ty S
r;- el oo | il N !
- Jg C wt [ 4N S
oV U K 77 Ul
. S I !
1 r 8 D U - S
Ba3sesy) e § = _

e
—
3 T
|
w w
w w
N ~N
~ ~
cs6 N ~N
[:] L~ L_J\__—

c1 c2 Sg
b G .
ER OO0 o [PV
= c4 c? = v - <
3 3 MDCI' ‘D—'
5 uw{_FC D Sy ns - 88C206
)
’ b ALS245 | b 4869 | -
! s = e 22 R k8%
F244 Fo4 = i
BTY ce uie
- [1-3 c12 V7
1 S
P < c3%
= 0 Fe7 | o Fe4 | ces
l %. v E) Fs73 | @
+
S LT ron
R26
0 F244 ALS245 | o F573 | i ——
Sa1 13w w2 A3 1 38 cig vz
[l
S“:iwm BT 7% Y'Y Ve T B31 ! o8 |
A1 P2 c3% C«Q S}
[:m A1 e 2 a1 1 9 b
‘"[)[)" Bl o @ o7 B31 TH__F
L ws
33 Cc3
[:]DD Al 31 c1 Jie
R2 R3 R4
Bl s 5 B31 D1
4
Cc38
Al o @31 c1 I .
BT oz - B31  Dlmy g
-{ k 39
A1 aax_ c1 12 L
!
B1 v B31 _ D1 3 T DIp ws
3 cee _7
mmum{:[::] o w mUmUm
<+ < < < ™
~ o~ o~ ~ ~
) ) » %) )
1 2 ] _J w
81 B31 a a a a
c19 OO )
PY c41 u13 UL ) s L
i 31
1
L—r——Bl-\NI"
81 B31 LS

2 —

C117

A/B JUMPERS (SELECT A/B JUMPERS F(5p RAM INSTALLATION)

A

* ok ok ok Xk x O O

*x ok ok Kk kK kK —
ok ok ok ok kDD

SELECT A JUI fpERS

USE DIP RAM 5 BANK 0/1,

AS LO-BANK.

411000
D-RAM
41256

D-RAM

AND RAJ f MODULE ON BANK 2/3, AS HI-BANK.




BANK LOCATIONS

DEL1 uss NSSELECT
o i 52 €192 ur1
U B i ] ) - S ’;KUEDELINE :E’ Fes ] o5
c1 c2 [ 3 -3 S cs4 nsme N R1?7 ]
: 0000 = T | AT T e e
= ¥ “ ggc212 = Uﬁ LLLK rek -
’ e LY, ‘ S = A a &
| oa S ro8ecees - - A “ 58 BFios 55 Foa
! P ALS245 p 4069 J - . 2 % s =g £ PAL D 16R8 J 2
A us la @ 281 54
) cs Lt £ x . % N R Hort prr ws8D FO8 Jgp F32
= D F244 Fre | LB 8 - ws (1 ). -] S| e
vie
ek iy sscLocx F244 b 16Rs 5| D Fes Jgp re+ |
_L [ P9 PIPELINE (62 U ] )
1 1 re13[ T ] e7?[ ] _ ] EvLocx TuL_:o]—su
T > Fer? I 5 Fe4 —| g V27 mera[] 7] wlne] ‘s] p Fes l%mfjtumu:b
T F573 N N . .
+ 5l & 0 F244 D F244 | * um e
"o I3 {F {=7)r {F meu o U i Lo
s 1 03875X o v LB
5 F244 r‘rﬁLSNS |0 Fs73 | i — - ¢ " 37 =le ] o
"‘Rl €13 u12 A31 C1 J8 ci18 _ A RP16 BANKO RP21 RP23 BANK 1 'mcneQ
—_—— e — — ——

H $| p 25 —b e 2y 35 3
5Ll BT /4 Y& YF 3 831 UT o8 |Q Q 3 | | rd 4 ran “'
+ 010203 G 26 o2 36 46 w wn w é " rk‘s I ll ur? ~
A1 a1 % J2 31 c1 J9 18 w L 24 qup f : §l

we | | o2 %xca:aessg1 | S iy I5 B u'
uze
« [‘D [—>°2 Bl 5 1l o2 B51 CH__J wa D18 (; l ﬁ]fgb, _!"
R2S _— ] |9,
EEO . Ay 0w Qs ri |
m ) =
o~ H |
[V 3 'S d
R2 R3 R4 V
B1 c16 C B31 D1 o18 u';‘ M M '
css@ m@”"c__ ot q
A1 " 31 c1 Y 18 =2 8 z B
(| I
n : o,
BT oy - B31  Dler 58 | & t HIP 5‘
q k C39| ca9| w
A1 31 1 12 Qw & ..* ﬁ ],l
L~ <J 3 [ o
v | o e | o _ | 4 1) ﬁ Iy '
B1 9 B31 D1 3 €44 DIp c83 uzs__ _'J ]': 2 i
T - e e —
. sme 3 O - » " w 0 9 & 4 c |
s IRIVIRIVR I N I IS = &
& 9 “ 9 -1 « o N B |
- J J - w >|> op T SplC .
= 531 a « = < [4 - ————
- ' 1;4:] cal vi3 Ut uis vie L~ L__/\_ L A~ - - —-—=- == - ==
il 31 . ——
I——,——BAN K O _U—D {_*[—— BANK 1 —Ijl
B1 B31 —I
A/B JUMPERS (SELECT A/B JUMPERS FOI RAM INSTALLATION)
A B
1 2 3 SELECT B JUMERS
* oo USE DIP RAM (N BANK 0/1, AS LO-BANK. gt
: * : R RAMMODULE ON BANK 0/1, AS LO-BANK. onl
\ * * * y
62 63

411000
D-RAM
41256

D-RAM




1

Lo (0: 15) @)

4
LA(0: 23) (3.4.5.6)
2 R13 ey
ues u23 ua7 - g D
v 1 LD1s | HOA 1 20 v (013 11 ] 4 +8v BIPERER |
s gﬁ 12 (014 A 11 g ;fg 10 o0 (D14 12 gﬁ zgg; 3 @) NeSELECT , | Uso
1 13 0134 (013 15 13
13 veea 013 |23 o1 w2 2 o g 19 L= = 121013 vees 12
£ veea 012 135 212 w2 3] 3 20 18 L2 \I2h o 012 veca 52
21 vees 013 (52 il \reramry - VA vY N vecs & ﬂr@:_
551 vecs 010 o2 05 U0 51 o pry BRI VTP s 55 010 VCCE 53
<] veer 09 = LD.J 18 6] o sq |15 LAig4 Nos S5a109 vee? '
=] veca 08 5 wf | UA18 7] 0 6g 14__Laa T 5108 vees 32 - eusTs
59 vecs 07 55 06 ) NUYVAR ] 7 13 Lurg (o8 <107 vees e 3B6BUSYH @ —
23 vecio 06 (23 Ty YR o [12__A16) 2 3106 veeo 2
547 Yecit 05 o5 uu' &uu 7108 veeat =3
a1] Yee12 04 & 03] 74F573 s 4104 veesa o< (2.3 FESET
7] Ycc13 03 Fo— 2] U22 N 53103 vces3 .
= YCCi4 D2 W LLD! 30 02 40 STEN NPERRN (2.3)
20 S MDA 1l  yoop20 ¥ T3 19] % STEN g T/misa
x—2—7-N/CI 00 ———~ FNA 1] ey o0 |10 &0 N——22100 T/HIGH o —Ares it
%L Nyc2 T/HIGH2 by
28 | UALS 2 16 LAY 4 1 BUSYR (3)
231 N/ca 10 10 %= net
;(29 AUA14 3 [ LAL4 w30 57 READYO# (2]
30 N/ca Uai3 ik S EVARYYE) 18] %2 READYO® 3o prrpons Us6
%= N/CS W 30 3a 1 %54 NC3 ERACAR
311 N/cs a23 |80 usaq@) | jRUA2 S o, g STNEYYS w11l nca PEREQ |28 7P T .:L
2 N/c7 a2 H3 e Nl 8 s sq 3l 22 N gusYx |26 MBSTs 2.3 T
oL NRWhAY) A21 2 3 N 60 5Q 2 L *3 1 nes
w451 nyce A2g L3 UA0 \UA 8 | 70 7q H3 L9y 271 uc7 SN01 80 e
46 74 UA19 | \UA8 9 2 LA 68 | 14
% 1 /ci0 a9 A 80 8 %581 \ca ovo2 (14 }r
I N/C :ig 72 mnj 74F573 w59 .. g“gi 25 S5
[ 3? ERROAR MSH% Uz1 (Z,uu:f g NPS2 NS 33 PaETY o ust M _—
eaETs 34 A AL 65— Uata] | cuoox e 34
(2) 360215 | JooBUSTX A4 i3 HOA 1l  yeo 20 (2 WAk 53 GNO7 38
3 | 386CLK2 A13 % A 11 10 o0 B2 33 | w2 GND8
@00 4] 00 A2 |62 UA12 ] EN 6ND T 54 ucke onog -2 } NSSELECT
@.3.8 AEAOYe 7| 2o s L8t A1l | ua7 20 Py ECEENTY) (2) BRESET 51| ol 010 155 @0
(4) INTR 40 60 UA10 4 L UAS 3 8 LAG 1.3.6) REAOY® 49 60 (2 NSSELECT 2 -
(3 T 38| o e [ss A9 s 412 Ay —us] jovie ] 0 o a1 i
BePered 37 ) pereq A7 28 W A " S B I ASE 47 | \psw o014 |58 1 1= ’
20 ) A6 ff g N ; &0 sa Ha 2 =10 (2 Bvica 2 |2
CH o UAd ) (o912 78 55— 80387SX 0.5 BEx 3 ADSE_ 3
11 4 52 A3 | aQ (2.3.6) AFi6R 4 (3.6) LBHER 4
S 6ND3 A ) 573 U459 (2) SFREAIYE_S (2.3.6) LSom 5
<1 GMD4 A2 ==/ THIER 6 0/Ca 6
31 6os At H o u18 B R 3o veg 153 Ll BT 7 2.3.6 st 7 §
357 6NO6 BLE# 4.3 moa 1 oe P ) 5V mm1 1t E——xm SREADY® (2) T/HIsH1 8 W/Ra 3 13
Z 07 PR 1] g [0 s e 2 Bl M a6 (@ 3TN ] e 9 ||
| N8 ) 9 2 a1 43 g2 b2 az 10 (3.6) DUTos 10 »
49 %?0 3 ég ég 18% b/Ca 5 :; gi 15 Lsow(2.3.8 FIESLiOP RE_ .
50 3 MDA (3) 2 7% 2 5ax 7] 14 (S1e(2.3.6) S10 3
2 so11 HLDA 13- *—2 30 3 Hix e 146 85 3 ;
= @012 Lockm 3% A M H2x i 147 86 (3%
6a | 013 ADS* 53 wiow (2 ol A 3 % 20 10] A8 B7 1% wm@
2 014 M/TON 1= o %51 60 8a 43X GND 88
78 F013 D/C¥ e/ 1(?) wwioet 3] 8 79 H5 0y 1oe (3.
2 o016 w/he |52 WRe 80 gg |12 Lo 16R8
W 20 BHEx 74573 w P11 RP10
B B TE LD15 2 O]
803865X (G 3] \TTER— SOLUTIONS A
L (D10 y D11 4
N4 \TE— TECHNOLOGY CORP.
TR N TITLE
s N
a1 ] 3865X
DO 914 Dt 974 DATE VERSION | SHEET , OF
RESIP RESSP 78.11.22| 1.0 7
64 65




NN

PS9
. ERE u3 J7e
e 3 I vy 14 s
E b I iR vee
W o 1 =5 (3 Bosersm £/ w2 o Loh 13
5 I3 a a o (3.4.5.MESET4 AJW (1) saX 31 icp 20 12 HOLD(3)
62 e [>° G5 X10m ] 0 a1 soxe 0
° if o el (3.4.5.6) XTowm 103 (1) 386H0D & 10 wv L
L] UM 1. i e
FRe 80 w0 s 70 2
PS8 | eno (8
Parsoos 4[| .
6ND /
+5V 2 =1 EA 74F74
+i2voE 3 pRocaX E. a2 W VR LB P10 15
-1voc 4o P11 |5 U773
P 5 ; P12
Lo KEY-1 ] 3 KEYLOCK Udo-1 1| 14 5
:Eﬂ -3 KEY=2 3| JESTO SHE 1 = VTR e A B E) —
e < 1 TEST fis ST 1N w®ee 3]0, G m=nn.a
- hie 3 ey 20 370 ] ] pn o AL CRN)
RESET3 oy x| SR 4 sax 5| R o ]
- Cocall — PROG P [0 mETm® @6 S| G 6] 13 P [9_semeser )
. T " P21 22 A206ATE 5N 76?0 o] 9 386RESEX (1)
: 23 %04 ——
<1 XTALY P22 5 c1 -
(3.4.5) SYSAK =4 XTAL2 P23 |5 1ha1 —{ 74F74
o Teaz P24 =
‘ ] sme Pas ok use ey L2 KEIYBRD C
261 oo P26 g ‘{ >¢—*—9‘ﬁL Jt{ar 3
] P27 Yo - ﬂ_,q},:o__r—;,o
- *—0
iz e | s
v v
rar _/W;_
us7
U< WY ey E V) v e &L
WY___ 21,5 ooUp |43 BGHESER "'T
() NPRST 3 1P anx_zg_ﬁgm(u 80 —
5 4 1P ocP 11 SCLK#
5 2Q 4 =
o *Tlgo ek wemem,my— U4 .3 {0
(1.3 wem 3 5
74F74 (1) sax 10 veo Q¥ KEY-2 4
(1) U3 N 2] a1 3 [ 19 387RESET (1 KEY-1 5 3
(1) NSSELECT 5 | UT U43-5 :‘4 A2 81 ig i U431 t;
u7s u7s 4 a3 B2 Flx SSELECT
(1) L/Ton 74 T @ g a o ig gm.mu ;
(1.3.6) Lsos N r‘:,... E,.... o A5 B4 [ 3
(1.3.6) 31w a|Ust 1 PRI R B e A EER RESIP
9 12 U43~ »
2 SR el Tl s
16R8 *
P—
PAL 3
0SCt =
socpe x-% DIR  vCC fg v
@_“ 21 a1 § Hix -
A2 1 H8x
a 17 A RN (3
1 g BMs R20 wes 1
= ol Il B4 X (1) 386002 2
2 g A8 853 W 2 0233
- N —
ol o] VAR SY: S (0 7 a4 |3 SOLUTIONS A
o BT N3ax_ 5
20 20 iz0 s Hix s TECHNOLQOGY CORP.
I ) RE5 7
E o P " 386SX
o
! RESBA OATE VERSTON | SEET - OF
TURBO-SW 2 7
78.11.221 1.0

1

66

67




LA(0:9) (1.8
Uiz
uz29 &0 H 01 veet g‘g "“l
veet 25| 02 veea maa —1
i | 2 | o203 veea
P04
- B4
| oRO* PARERA &N0S PROCELK
OLE @IAXN 54N SOIRO
HLOA1 | s 4] IR0
BHEX (e 151 43 0 (0: 7)
20 (7 T o7 :
ACO LA 18 A6 XD6
AC1 s _19] A% oe
ACEN® (Ga 20133 Xos
LD (0: 15) TALEx Y0 (& 15) (5.6 N x03
2 5|
| 015 G 24 2 o2
014 A0 a| o1
013 ]
| 012
011 = Wwoa 37|, o Soazcs
010 & 1.2.6 Lsi 80| 104 cas
| 09 (1.2.6) Lson 79
08 = w7 &8 (1.6 DuTen 721 00 TMRBATE
07 3 (t.5) oEx a9 /10 vy
06 XMEMR
g 72 | PARERA* XHEMN ,
os 70 PEFREQ XIOR*
58 TMROUT2 XIOWx
ks 66 HREQ Y .
02 63 AEN1% o 23 ue
61 2B \Enen ACO .
Do XA (2 16) (4.5.8) 1| TocROY AC1 46 ACY
9| oo Wl v a
4“4 ,
e : SEE S, U e
% | Tocs 16w RESET4 |2 :
CAt4 (0 RESETI 13 FS10% et [ AEFR (4.5.8)
LA13 T (1.2.8) Fies 78] = Sysax |83 STOXR 4.9
LA12 o @ FEseTa 51 MO vl R
(A1l 2 (1.2.6) PEADY 71| PESET2 I
LAto 51 XA(1:8) (4.5.8 () IOCHM 30 | 1ocpcnn IALE (4l _IMER
1 LA9 - (1.5) NPBUSY® 74 . 73 EALER %)
LA8 52 (1.2) weem 32| NPBUSTH EALEX -5 ST (2)
54 1.2 WEPPR 32 | \pepax NPRST
e 55 C A 48§ noucss NPCSH o o
[
(A5 e 2 ATROK 76| 10y BT (3 e (1)
(a4 E 5 Mo
8 HOUD FB——
A3 2 81 S0 SR (1.1.9
LA (0: 16) o 59 3] atcike RESET 20 FESET
LM SPoATA 2
88C215 88c211
RP19 1"“‘5 (4,
3
N
I W 1114 1’{1_90__"50
(2) PREODR - - L‘__
T Q)E—T"'_'@—'————- RESET1# (4 o
i
ci7 u7
3 bl Liiam veo |4
[ 2 3]
‘ . 3] 0 20 [12 osienn SOLUTIONS
5y y 1 NEM
wlsr 5] 2y TECHNOLQOGY CORP.
v flm e =2 TITE
=< 50 A 3865X
741574 DATE VERSION SHEET
N 78.11.221 1.0

1

69

M




XA (0:9) 6.9
LA(17:23) u.s.8 XD (0:7) (2.3.5.8
XD (0: 7) (2.3.5.6) XA (9' 16) (3.5.8
RP3 u10
v 1= Uz24
(a7 2 PSASTBa {5 67 T/cm @ | anes 1 20 +5v
Pt 3 % o DeeaTer 2] gete [T B () (oo 2] % S0 rs X3 |
] 4 Q) e 61 69 HmeQ X1 3 18 XA10 4
a4 5 (3.5.5) DOW szq,% s C0 mereea ) N - S O M YTV
— 2.3.9 I¥sax_21) QUT2 |19 THOUT2 () L )03 510 a HE XA12 4
RESSP 8.9 WAL 73] foy TToR bod XIoR= (2.3.516) D4 6] sq HS X134
.3.5 AR °§§ XI0Ww (2.3.5|6) L DS 7 0 6Q 14 XA14 [
(3.8 : Pes msraxsw L 06 8] 70 |13 XA15 |
64 AENCH L XD7 9 12 XA16 |
G T 10 gﬁo g‘ 11 ADSTBi6
63  AEN1#(3) -
D= -
. 20 7aALS573
2 uas
(3) | AENA# 1 20 +5Y
48 oacxon D = 2% 8
49 DACKiW N 315 2q |8 XA |
50 DACK2® | 02 a5 a7 XA10
51 DACKGE 03 510 a 16 i1
% 7D N
55 08 80 ol FENENNS YY)
4] W N 3] Y ST
= e 31 a1 M7 M) 0 10] oo EN |11 AGSTBe
20 ~  PSASTB® « . - SVBAT 'RG3 A18
1 44 A4 21 :ag4 A9 |3 LA 7AALSST3
Thas 1] ‘nas a20 LB A20
G634 | ool perg A2t
Y1 M7 83, 6 A2
‘RQ7 A2
= (e 82 | ‘noo o3 15 WY=)
1 [:“'L__l (W10 81 poro 2 SveaT
. = . IRRis 80 ‘Rat1 ycCi1 s ]
12 79 pas> veez
1.3 WINT__ 78] “o
) 1he14__ 7, xﬁ XAO —4‘3——“—{
f3) IRQ1S 76 :ROIS XA1 T_X—R/
: XA2 =1
XD0 311, 40 XA3 4
S 100 MTER == vy
397 01 XA4 g o
| AL —
JP1 ] 3% A7 )
%] o4 XA7 5]
1o s oped Exm Ty XX
cio 24 13 XA16
3 07 XA16
868C206
Ji9

ol hl‘.‘ -
Y]
RO

e

SVBAT

w A . SOLUTLONS
Ay arar = TECHNCLOGY CORP.

3x

(1M4148) T ;L T
BATTER TTE 3 8 6 S X

Y12 " =@
i

DATE YERSION SHEET oF
47

. 78.11.22] 1.0

3 2 1

70 71




—

4 | 3 2

- om nnl

wl

s (0 7) 3.8 ' X0 (0:7) 0.8
i.4.
LA(17: 23) XA (% 16)
SLA (17: 23)
SA (Z 16)
u19 ui4 u20 ————
Bt = M2 Qom0 1R yee 22 v 1o vcc F22 el
D w2 v o] o2 a2 By H8 509 a1 a]*2 LT - —
A3 1Y3 S — =2 =3 17 D1 N\ = A3 17 S£10
12 LA17 | 03 S 82 B— 1 12 5 B2 Fe——=—1
A4 1Y4 - =1 a4 a3 [16 02 4 e =M 83 |16 SA11
9 N AS 15 3 | N3 AS 15 SA12
2A1 2Y1 X W xS | B4 XA14 71 B4
18 e e 14 EY) (AL 26 14 SaL3
a2 2r2 —o s3] 85 Hi—5%] 15 8], g5 Ho——2
2 PN y o 2 13 SAL4
3 2n3 S—= 07 3 86 XA16 3 86 Fa——22
| A2, e I ;| 12 06 | NS a8 12 SA15
N - 20 0] 00 ool 07 20 900 oall is)
0 vee g Y
745245 745245
— 7405244
!Q.(E.EL I BMASTER
@|sm 1] BREF®
ai ] Ut
TER 1 20 +5v P———— 20 +5V
I e sl e ot vee B
L N 3 AL s SA(1: 9)
2 oo () A3 2|, 1 19 Sz (1011 6 a8
B1 At 55 U8 \LA22 3159 og 8 SA2/ | 1010 7
82 A2 3 \LA21 415 Y EVAREVYIY | 09 8
B3 S NLA2O 5! ag 1B A0 N©O8 9]
B4 A4 \LA19 6 50 sa 15 SLa19/4 20 10
BS AS VYT A Pl EVIREVYTY
B6 A6 78] o 7 13 ST
o ~ 3] a0 80 Hex
| B9 a9 495 J4F573 (4) BMASTER® 14 |
41 BIOCHROY
810 A10 2 N 2 a 19
B11 A1 ~ SA (19 0) 3
43 SA19
gig ::g 44 3A18 J9—d12 (1.3) XBHE® ¢ 4 —i—g-x 9 e
3 X0 5 82 ox L
B14  A14 [ SMI 3160 1 19 sEs (2.1 4.6)XTONm 514 g3 |16 SBHEx % %
46 SA16 01 Ct—— 4 A5 5 ) (4) MSTERS 2 19 BMASTER® |
B1S  Al5 3 ocsS16w 2 20 S AU 2 4 51 XIoRm 7 g4 1S Sa ST C A Yy
47 SALS D2 c2 -4 | A6 14 Tow® (3.4.6)REF R 4 16
BI6 A6 A0 3 21 sz 2.4.5 oeem 8 g5 14 Tows T A2 1Y2
18 SA14 03 Q—a= 4. | A7 3 ) QU6 6 14__Ui1-14 (3.4.5)
B17 A17 [Ra11 4 2 A21 114.5) 0O 3 pe |43 oA ————11A3 173
DREQ4 16 49 913,{ =1 04 CA o R sl S B RV O (3.4.5) [3-4.61AX 8 12 AEN
e orers 9] 818 A8 =5 Y @2 S | o ol FE R VY g7 (2 Mees S a4 ya e
A 21819 A19 P22 a1 6 24___SA19 &0 10| g pg il MO™B.48 5, gpneee 11 3 e
ATSYSGK_20 51 Sa11 ] 06 6 ==l i b—
a7 21520 A0S aue a4 7| g7 7 2 SMe AHaz  avetlx
B21 A2 35 - DACXO® 8 | 26 SA17 74.5245 3.4 00 5 5 SAQ
[Fa6 22 53 3A9 oa C8 u1z2 293 3 ——HA
822 A2 |2 OFER0 9 | 27 oes 47 3
Lhas 245y a2z [ AD 4 woss 10 92 €9 ) BUSTER 1 20 v 24 2r4 X
) 240 057 o4 B A7 yes 1] 010 €10 15 6., 5 %€ vee 153 = 20 00 oo vec 120 +5v
[RQ3 25 825 A25 56 A 4 DACKER ; 011 C11 30 09 < 1D 19 3¢
oACK2® 26 57 5AS £1012 C12 = 3 20 o0 85 7aF244 oS
@7 271326 A5 a4 DE®E 13}, 33 S0 4 17 WASTERS v
827 A27 4 OADG® 14 32 11 *-1 30 3 X R AW
BALE 28 59 A3 2 014 C14 |2s—=4 3 10 165 - ~
— 1 828 A28 (4) DRER7 S 33 01 A9 6 15 3A19
we 29 60 SA2 015 I —Td LA19 = sq 25
= 829 A29 r +5Y 6 34 S013 Iais 7 14 3A18 R28
BOSC 30 61 SA1 016 C16 Fom—— 60 5a I0CS 168
0 311830 A0 5 320 WSTERR  17] .5 7 33 SDi4y a7 € 13 sa7 AW st  ———AW—
21831 An &0 18] 36 w5 somy 3]/ 78 M3 - S -
018 . C18 == 9 | 112
P TR 8 Mt . R27 A24
SNO EN ATSTSQLK MOC316% AMN—
- >e y'} - N
74ALSS73
SIOCHROY ma  TOCHFOY m +5v
A— A us
oo 1 19 LMESCSH (6)
= 15 I3
RP7 AP8 RP6 RP5 RP2 P4 we 2! 5 aic
+5v 1 5' oo 1 o= Y 4 o— ¥ 4 1 = @y M M
10 2| S 2 SBHER 2 TOCHCK® 2 e 2 SA17 2 ) 12 v
A Dai E RS9 3 o7 J Seis ] 18 3 e(;igm g 13 1 i;m SOLUTIONS
Pa12__ 4 SA7 4 [ 06 4 Sow 4 |3 3A15 4 34 1A4 Y4
hass 3 - RS ;| S lom 5 g s 9 A ar PBx TECHNOLOGY CORP
A5 6 [l 046 TIow 6 |3 313 6 e 3155 5o [T sees :
AESSP M7 -2, w7 a1 7 |3 3a12 7 o 15150 S [5 sew. TITLE
w8 oS3 28 P38 (3| @8 Sl vl W 3868 X
w9 FEw7_ 9 19 oEx3 9 10 ) 00 10 20 oo
1101} 1410 00 10 oREa1 10 39 10 20 _Wige wvec OATE VERSION | SHEET 5 oF 7
RES10P RES10P\  RES10P RES10P RES10P 74S2H /8.11.22] 1.0 !

w
no

4 | 1




Ll wl

DELINE
S92 e = ol
3 g gg C12the-73 XA 1 15) B.49
(4.5) LB*/E 4 A4 D4 i U34
5 ‘ 10hers| (.9 L
S0 *T‘ A5 031 XAL 10
,l l 2 16 02 B~ Nal_ 104, o l28  sv
ST 3 u26 e U33 N 2 g 14 =0
_ Y o
M0 1~ \ 32 +5V e N2 a3
) D \ 7> GND1 /CC1 2 N0 1 I 35 19 0 RP12 RP13 \XAS 5'»\4 a0 11 o8
( ' 02 veez WA (02 7) . 06 5 15w
2 a 84 mo 2 e Lt 1 Fur 1 — N 55 oy 2 o9
203 veea YRRt Z! : a7 ) 13 w10
54 ] 16 20 2 % R3¥3_ 2 § N A6 0R2 HE—o
% SND4 oLyouT |81 B4t 5 1A2 1v2 14 1 3 >3 3 \A8 347 03 M3 ot
23 73 Ba73Y A3 1v3 a3 2 16 w012y
X1 LYo (L3 B473 8 AEE a2 4 235 4 NAY_ 254 g 04 5810127
= 1S
24] 5 L1075 wrs 1A4 174 25 a1 24 4o ol EVARETE
(2) A0BATE 30 | ¢\ oLys |76 B8 1ioay vy 3239 a6 |3 =763 NALL 240 g 06 i3 014
(3.4.9 WaaL_ 19] y - ] B2 23 19 w015Y
HLDA1 a2 ave =1 7 ETVA, NAl2 23 1, 07
BEs 20 ) oery CASO 1w (44 CASOLs 23 o3 s 68 (9| B3 3 S 32100,
esa 17| 1% M Cascos 3 =3 XAt4__ 26 20 &0
(3.4.5.6) e 15 ] QERH CASO0* — —Ss ey 24 2v4 %ﬂ 1] A13 o]
Qo 5] 06w CASUX Ge ooy  SSAAS 80 1059 o PR RES8A RESBA a7 AU % 2 focs
dow 14| 10% 3 ts2reY ToSta6 |9 -4
- | XTOwx CaS2w |38 CaS2ia] cAsios 7 7aL5244
.3.4.5.5) EETA 12 37 CAseon asi0a 7 ]
2 RESET4 CAS20» 36 AD1E TCAS10# 8 % 27256
e CAS3I* e Son MD (0: 7) (2.3.4.5.) MD( 3.5
e CAS30% (80 RASORY RES8BA
RASO# FSo——r—\| ' : 3.
A2 79 RAS1® u46
aasie [ ats RP15 . R
o 77 s T CON Y Y RP19 RP21
RASI% g s Tasie 2 | ws 2 18 1 we? o U30
wEn |28 MER os20r 3 W2 a1 am
Gaseor 3 w4 16 A2 |3 w2 s (a1 10
5 Tease0 4 A2 1Y2 920 oo l28  sv
2w TCAs20n 4| wer 6 14 L 3 =25 3 (02— vee
MAS 71 MAB CAS3ie § ———B—‘ 1A3 1Y3 I 1RA9 ) % ET0) y % F7E) 3 Al 14 20
MA8 TCAS31# 6 é 2 1aa iva P L 5 B3 N1 2 GND
MA7 SAS30e 7 Aar o EN €56 ]3| a6 |3 Cos — 5123 11 w00
MAG6 TCASO# 8 % MlE % 3 A2 7 u22-7 — Ad 00 =
—_— _— 2Y2 Uit-14 7 7 XAS 5 12 MD1
MAS W15 53 5 w25 yii-i4 7 | el NS 51,5 01 e MOy
w17 213 P8 s oL 10 < I ¥V 13 w2
MA4 RES8BA M8 17 o ave P2 223  0a 3 “73 02 M5
nA3 2O 10 op  yee 20 RESBA RESBA  (us 2 A 83_%_24_,{
| (01024 17 wes)
v 7405244 Qan 21143 % [18——wee)
RP23 U34 N2 234y o7 H13 07/
XA13
26 xpee Aason 4 f0 1 19 o0 = ko 22‘“2 )
oow | moe WSy fy ., |2t mpee RP14  pPis MBI
XDIR -2/ XOIR st 31 -2ED Lo 2y, L8 1 U631 ] A14 o |22 Aowcse
TRAS1® 4 g | a2 16 1A 2 % 1RA7 2 % e ] 3.4.9
osc HE 2 B s 5 we 6 2 N2l L 3 U7 3
LMESCS* TRAS2Y 69 68 12 w24 3| mes a9 27256
‘ s ST M i s ues 5 U165 5
1.3) | BHER 34 {3 AOMCS# .4 MA7 i1 U1
(1.2.3.6)FEADTY ag‘g;“ Rgggf; 21 0SC13 (3.4 TPASe 8 3 s 13 2?_:;_ g:g 7 67 1AA4 ’; 3 i g 3
@ ook 83 proccix a2o Al L9 49 RESBA 315 o a3 i s 8 || a3
(1.3) Lv/TOn 54 LMIO0* AF16% 59 AFi6® (1.2.3) A MAL 17 2A4 2Y4 3 U3
LS1n 65 33 DRO® (3.4.59) |
2.9 [Goe 3] 5in OROX I oE 80 10 qg oo 2L RES8A RESBA
MA(Q: 7) T
Uy
g8g8ca212
TITE
386SX
DATE VERSION 9&16 oF 7
78.11.22] 1.0

| 2 | 1

74 75




BANK 1

WED
2RA9 ,
) LE3 U64 ues u66 uez ues u69 u70 Us2
RA7
2RAS
2RAS
RA4
2RA3
a2 MDO MOy MO2 03 HO4 DS M06 7 w0
AL
PRAO
WE1
u77 u7e u79 uso usi1 us2 ua3 us4 J76
»08 [ o] MD4i0 [ o} ¢ 012 M013 Mo14 MD1S P
WED
1RA9 , R
s ] U236 U3z u3s u3g u40 U41 U42 U4l J3s
W7
1RAE
1RAS
1RA4
A3 MO0 MO MD2 3 MO4 MOS [ ¢ w7 o
1RA2
1RA4
1RA0
3]
uas U4s uUso Ust us2 Us3 Us4 Uss Ud47
o] [ ox] MD10 M1 MD12 M013 14 1S w1

\ TCAS118 l o o TCASI{ ¥
\JCasi0e | o f o @ TCASI0%
| TRAS 1% o o o TRAS3*
TRASO® 5 Fe o TRAS2#
\TCASOOR | _ TCAS20#
TRAS1#8 -
Tosi0] \TCASO 1% ol | o] TcAs2am
BANK3 BANK2
27 2 J-27 27 2
mew | T2 SR [ s« 0 gl
29 18 3 W08 1RA9 1€ e 3 08
TCAS11w A9 D00 = A9 DOO
—
208 17] 48 201 L€ W03 1RAB 17108 201 (6 ws
X7 1515 pa2 |10 w030 1RA7 157 302 |10 w10
26 141 ¢ 003 | W11 1RAG 14] 18 03 |13 wut
245 12] s 204 L€ W12 RS 12] e Do |16 12
7Y 1] 205 |-20 %013 1RA4 1 Dos |29 w13
3 8] .3 206 |23 W14 A3 81,3 006 |23 W4
u2 715 25 w015 RA2 7 25 W15
P 5] A wi | w542 o[
= DouT AL DOUT
2040 4 2 B 1RAD 4 29 o
a0 DIN A0 DIN
) 9 1 5V &0 . 9 1 +5v
6ND1 Vet SND1 veC1
22 30 ] C 2 (30 ]
:19902 veez o 51 802 veeR 5
NC1 NC2 = NC1Y NC2 5%
BANK1 BANKO
27 [ mm ]2 -2 21 2
s mH &S ms i
U9 18] .9 200 L3 #00 1S 18] 49 000 |3 )
U8 17138 201 L W01 1AAS 708 001 |-€ w1
Y] 1519 o0 10 G2 1RA7 151 5 002 |30 w02
TRASOR | R 14 e 003 3 W3 1RAS 4] 03 |13 w3
TCasoox | S 12 e 004 |18 w4 1RAS 2] e 204 |16 04
Y T ot 005 |20 s 1RA4 1l 005 |1-29 w5
23 81,3 06 |23 W06 1RA3 B3 o6 123 w06
A2 715 007 L2 W07 T2 710 207 |23 w07
2Ty 5 oouT 128 W0 [T 510 bouT 128 0
B 4l oIN 23 _$-MP® 1w a0 DS —
=0 3 1 5V 50 3 1 +5v
551 GND1 VCCY 35 ] [ 55 6M01 S S v a—
'::19,902 veez 157 5] 02 vee2 52 i
= NC1i NC2 +—X *=— NC1 NC2 X
_TRASOR 4
TJCASO1# )

Lol ]

SOLUTIONS

TECHNOLOGY CORP.

s

" 386SX
DATE YERSION SHEET OF
78.11.22] 1.0 77

76










