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CHAPTER 1 INTRODUCTION

Congratulations on the purchase of your new N2846 Main Board.

The N286 Main Board which you received has passed strict quality
control procedures to ensure trouble-free operation. It is fully
compatible with IBM AT computers. We are confident that you
will be completely satisfied with it's high speed performances, ca-
pabiliies and operation.

The operation manual has simple instructions for the installation
and operation of the main board.
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CHAPTER 2 FEATURE

*  B0286CPU

*  INTEL 80287 MATH COPROCESSOR SOCKET

*  RAMSIZE, CPU SPEED, I/O SPEED, SHADOW ROM, SHADOW
VIDEQ BIOS ARE ADJUSTABLE BY ON BOARD BIOS

*  SYSTEM CAN BE STARTED BY 256K DRAM. 1M DRAM OR 1M
SIMM RESPECTIVELY

*  PAGE/INTERLEAVE MEMORY CONTROLLER

*  MEMORY UP TO 8M BYTES WITH PARITY ON BOARD

*  SUPPORTLIM-EMS 4.0

*  CPUSPEED IS SWITCHABLE BY HARDWARE/SOFTWARE

*  REAL-TIME CLOCK/CALENDER WITH BATTERY-BACKED UP TO
CMOS MEMORY FOR SYSTEM CONFIGURATION DATA

*  OFF BOARD BATTERY CONNECTION BUILD IN

*  PROVIDE KEYLOCKINTERFACE

*  7-CHANNELDMA

* 16 LEVELINTERRUPTS

* ONBOARD POWER GOOD SIGNAL BUILD IN
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@ FIGURE3.1
16718 PIN
DRAM SOCKET

CHAPTER 3 INSTALLATION

3-1 RAM INSTALLATION

The N286 motherboard can be expanded memory from 1MB to 2,
4,6 0r 8 MB. Either 256K x 1 or IMB x 1 DRAM can be used on the
N28émotherboard.

DRAM socket on the motherboard consists of 16 and 18 pin dip
sockefs. Plug 41256 DRAM in 16 pin socket or plug TMB DRAM in
18 pin socket.

Here is a drawing for your reference:

~_}- Insertspace for IMB DRAM

[ __J_ Insert space for 41256 DRAM

DRAM on the motherboard consists of BANK 0 and BANK 1. Each
BANK has 18 pcs of DRAM. When you install the DRAM on the
motherboard; first completely fill BANK 0, then fill BANK 1. The
spaces of BANK 0 should be fully occupled, otherwise the mother-
board will not work.

These ara SIMM module RAM on the BANK 0/2 and BANK 1/3
which is a 30 pin SIP socket.
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Please refer fo the figure 3.2 for the Bank 0/2 and Bank 1/3

& FIGURE32 positions .
THE ON BOARD
DRAM POSITION
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Please refer to the following figure for sefting up the Jumper Jé.

& FIGURE 33
THE ON BOARD
16 POSITION
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& TABLE3.1
RAM SIZE
SELECTION

For RAM installation, please refer to the following table:

RAM SIZE SELECTION
J6 BANKD BANKY BANKO/2 BANKO RAM SPACE
SHORT N, Ny, 41256 NONE 512 K8
SHORT N.U. N.U. 41256 41256 1MB
SHORT N.U N.U. 411000 NONE 2MB
SHORT N, N 411000 411000 4MB

DIP ONLY SIM OMLY

J& AAM BANKD  RAM BANK? RAM BANKDZ AAM BANK13 AAM SPACE
OPEN 41256 X 18 NONE NONE NONE 51268
OPEN 41256 X 18 41256 X 18 NONE NONE 1MB
OPEN 41256 X 18 41256 X 18 41256 NONE 15368
OPEN 41256 X 18 41256 X 18 41258 41256 2MB
OPEN 411000 X 18 NONE NONE NONE 2MB
OPEN 411000 X 18 411000 X 18 NONE NONE 4aMB
OPEN 411000 X 18 411000 X 18 411000 NONE 6MB
OPEN 411000 X 18 411000 X 18 411000 411000 ama

Jumper Jé is used for Bank Selection. When Jumper J6 is open, the
Bank 0. 1,0/2 and 1/3 can be used os an individual Bank. When
Jumper Jbé is short, Bank 0/2 and Bank 1/3 will be acted as Bank 0

and Bank 1.

DRAMs can be installed either on the Bank 0 and Bank 1 or Bank

0/2 and Bank 1/3.

NOTE: DRAM can not be installed on the Bank 0. 1, 2, 3 when
Jumper Jé Is short. Otherwise, the DRAM memory will be
wasted.

Neomnally. when you use SIMM module RAM, the Jumper Jé

is short.
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32 ROM INSTALLATION

Motherboard consists of U40 (even) and U39 (odd) sockets. Both
sockets have 28 pins. 16 bits PC/AT contains 2 pes of BIOS,

Insert these 2 BIOS in U40 and U3%9. U40 for even byte or low byte.
U39 for odd byte or high byte.

Jumper J5 on the motherboard is used to select the ROM BIOS
size.

Refer to the following table for ROM istallation:

& TABLE 32
ROM JUMPER MEANING SETTING USAGE
INSTALLATION
J5 ROM SIZE 1.2PIN 32KB ROM SIZE
SHORT (27128 X 2)
23PIN 64KB ROM SIZE
SHORT (27256 X 2)
You can choose AMI, PHOENIX or AWARD BIOS for ROM
Installation.
Please refer to the following figure for setting up the Jumper J5:
4 FIGURE 34
THE ON BOARD
J5 POSITION
LB &N &N _J 1
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& TABLE3 3
JUMPER J3 SET UP

3-3 CO-PROCESSOR (80287) INSTALLATION

Ifyou intend to increase the co-processor speed in CAD/CAE
software, then plug a 80287 into U38 - a 40 pin socket on the
motherboard.

To select a proper co-processor, please consider:

Jumper J3 set up

POSITION SETTING USAGE

PIN 1 SHORT 80287-10 REQUIRED
PIN 2 SHORT  80287-6 REQUIRED
PIN3 SHORT EXT

If pin 1is short, a 80287-10 is required. If pin 2 is short, a 80287-8 is
required. If pin 3 is short, an extemnal Oscillater will be added on
the OSC3 to meet with your requirement. The default is 36MHz.
The frequency is divided by 3, then go to the 80287°s CLK pin. You
should use a faster co-processor to assure the right

performance.

Please refer to the following figure for setting up the Jumper J3.

® FIGURE3S

THE ON BOARD 13

POSITION
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The math coprocessor located at U38 is optional. When a 80287
coprocessor s installed, the BIOS will check ifs presence automati-
cally. Setting any switch to indicate its presence is un-

necessary.

If you install a coprocessor, be certain that it is the comrect
one for the clock speed in which you intend to do your
processing. Consult the vendor from whom you purchase the
chip if you are in doubt as to which one to choose.
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& TABLE3 4
JUMPER J1 SET UP

¥ FIGURE 36
THE ON BOARD J1
POSITION

3-4 DISPLAY ADAPTER SET UP

The Jumper J1 is used to set the display function only. The pin 1

and pin 2 are closed when the monochrome display card is

card is installed.

installed. The pin 2 and pin 3 are closed when the color display

Please refer to the table below for sefting up the Jumper J1.

JUMPER MEANING SETTING USAGE
J1 DISPLAY PIN1.2 MONOCHROME
TYPE SHORT  DISPLAY
PIN2.3 COLOR
SHORT  DISPLAY

Please refer to the following figure for setting up the Jumper J1:

N286 Motherboard User's Manual
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3-5 CONNECTOR FUNCTIONS

TURBO SWITCH CONNECTOR

CN4 s a turbo switch connector which is used to select the
system board's system clock.

When CN4 is short and it's on the turbo mode. then the
systern clock is 20 MHz.

When CN4is open and it's on the normal mode. then the
systemn clock is 16 MHz.

The turbo switch connector pin assignments are as follow:

@ TABLE3 S
CN4 CONNECTOR USAGE PIN DESCRIPTION
ASSIGNMENTS
CN4 turbo sw 1 select pin (0=20MHz)
2 GROUND
If you connect the turbo switch cable on the case with CN4 then
you can change the system clock (16/20 MHz) with the turbo
switch on the case.
& FIGURE3.7 Please refer to the following figure for the on board CN4 pasition:
THE ON BOARD
CN4 POSITION
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TURBO LED CONNECTOR

CN3is a turbo LED connector used to connect the case turbo LED
cable.

If systern board select is in turbo mode. then the turbo LED will be
lit up.

Pin assignment state as follow:

& TABLE34
CN3 ASSIGNMENTS CONNECTOR USAGE PIN DESCRIPTION
CN3 turbo LED 2 + anode
1 - cathode
Py Please refer to the following figure for setting up the Jumper CN3:
THE ON BOARD
CN3 POSITION
11 -
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RESET SWITCH CONNECTOR

CNé is a RESET switch connector, used to restart the systern. You
can connect the RESET switch cable on the case with CNé6, When
you press the RESET bottom on the case, the system will re-start
the computer from the Ram test stage. Thisis a hardware RESET
step similar to the power-on function.

Pin assignment state as follow:

& TABLE37
CN6 CONMNECTOR USAGE PIN DESCRIPTION
ASSIGNMENT
CNé Resat sw 1 Reset in
Reset 2 GROUND
& FIGURE39 Please refer to the following figure for setting up the Jumper CNé:
THE ON BOARD
CN6 POSITION
.E 1 8 N N _§ |
o= i -:
=
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& TABLE3 S
CN7
ASSIGNMENT

& FIGURE3.0
THE ON BOARD
CN7 POSITION

SPEAKER CONNECTOR

CN7 is usad to connect speaker.

Pin assignment state as follow:

CONNECTOR USAGE PIN  DESCRIPTIN
CN7 speaker 1 date out

2 not used

3 GROUND

4 +5V

Please refer fo the following figure for setting up the Jumper CN7:

===71

CN7

4 3 2

SPEAK

-
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KEYLOCK & POWER LED CONNECTOR

CN8is a keylock connector used to enable or disable keyboard
and to move power-LED on the case.

If you connect the key-lock and power-LED cable to CN8, the
case’s power-LED will be lit up display the power-on state, You
can also use the keyboard-lock on the case to enable or disable
the keyboard.

Pin assignment state is as follow:

& TABLE39 =
CN& CONNECTOR USAGE PIN  DESCRIPTION
ASSIGNMENT

CN8 keylock 1 LED power
2 not used
) GROUND
4 keyboard inhibiter
5 GROUND

Please refer to the following figure for setting up the Jumper CN8:

& FIGURE3.11
THE ON BOARD

CNBE POSITION
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EXTERNAL BATTERY
There is an on-board battery on the syster board. You can also
use external battery to connect with CN2 instead of using on-
board battery.
Pin assignments state as follow:
& TABLE3.10
CN2 PIN DESCRIPTION
ASSIGNMENT
1 battery (+)
2 not used
3 GROUND
4 GROUND
Please refer to the following figure for setting up the Jumper CN2:
® FIGURE 3.12
THE ON BOARD
CN2 POSITION
fezi= 39
ﬂ B = ——
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|
POWER SUPPLY CONNECTOR
& TABLE3.11
PS8IPSS CONNECTOR PIN DESCRIPTION
ASSIGNMENT
PS9 1 +5v de
PS9 2 +5vde
PS9 3 +5v dc
PSS9 4 -5vdc
PSS 5 GROUND
PS9 6 GROUND
PS8 1 GROUND
PS8 2 GROUND
PS8 3 -12v dc
PS8 4 +12vdc
PS8 5 +5v de
PS8 6 power good
Both PS9 and PS8 are used to connect power supply. Itis very
important fo select a power supply which provides a power on
signal. Otherwise, the CMOS Ram data will be lost or system
board will not work.
FIGURE 3,
* THE ON B(;f\RD Please refer o the following figure for setting up the Jumper
PS8IPS9 POSITION PS8/PS9:

\"'ff“_'f-"-
eececeesscce |

\1.___..____...1
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KEYBOARD CONNECTOR

CN1 is a 5 pins, ?0-degree pcb din connector which is used to
connect with keyboard.

Pin assignments state as follow:

& TABLE3.12

Ny PIN DESCRIPTION

ASSIGNMENT
1 keyboard clock
2 keyboard data
3 spare
4 GROUND
5 +5vdc

Please refer to the following figure for setting up the Jumper CN1:
@ FIGURE3.14 ahg gup p

THE ON BOARD
CN{ POSITION
i |
D  — | — r L T 1
ey = !
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BATTERY DISCHARGE CONNECTOR

If you have taken a wrong procedure to set up the intemal
register of the chip set, then it probably doesn’t work. To solve this
problem, we suggest you to tum off the Power Supply first, then
short the Jumper J4 for discharging the CMOS Status. After a few
seconds, you can turn on the power and restart the set-up

procedure.
& TABLE3.13
J4 SET UP JUMPER  MEANING SETTING USAGE
J4 DISCHARGE SHORT CMOS
BATTERY AECONFIGURATION

NOTE:  For the selting up details. we will describe on thefollow
ing chapter.

Pleasa refer to the following figure for setting up the Jumper J4:
@ FIGURE3.15

THE ON BOARD
J4 POSITION
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CHAPTER4 OPERATION

Now, you have properly installed the N286 Motherboard. You can
trun the computer power on and start to run the set up program.

AMI, PHOENIX and AWARD BIOS are the three compatible BIOS
which can be used to operate system,

NOTE: If the system memory Is very large. you can bypass the
memory fest by pressing the <ESC> key when the system
is booting.

N286 Motherboard UsersManual 19




4-1 SOFTWARE CONFIGULATION SETUP
AMI BIOS AND EMS SETUP

The main purpose of this TEXT is to explain how to use NEAT CHIPS
SET and EMS setup under the AMI BIOS.

After you power on and finish the memaory test. please press "DEL”
key, the program will go on to next screen.

Press <DEL> key to run SETUP EXTD-SET

AMI BIOS NEAT REGISTER SETUP:

Entering SYSTEM SETUP due to user request
Want to run SETUP/EXTD-SET (Y/N)? Y
SETUP/EXTD-SET (1/2)7 2

NOITE: If you choose 1, the program will go info the system
installation. yet. we want to install NEAT CHIPS DATA now,
so please choose 2, and the program will into the "NEAT
CHIPSET SETUP MAIN MANU".
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NEAT CHIPSET SETUP PROGRAM Version - 1.10. (C) 1988. American Megatrends Inc

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

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

NOTE: There are two methods about the SETUP of AMI'S NEAT
Register. One is EASY SETUP to help the user to set up the
sytem in high-speed, and the other is ADVANCED SETUP
to help user to have more detailed operation.

Please push the “ 1 1~ and "Enter” keys to enter EASY
SETUP.

N286 Motherboard User's Manual 2]




EASY SETUP:

NEAT 286 EXTENDED SETUP PROGRAM Ver - 1,10 {C) 1888. American Megatrands Inc

WARNING -IMPROPER USE OF THE SETUP MAY CAUSE THE SYTEM
TO FAIL NORMAL OPERATIONS!
IF THE SYSTEM FAILS. PRESS AND HOLD THE <INS= KEY.
AND TURN THE MACHINE OFF AND THEN ON!

RELEASE THE <INS> KEY AFTER MEMORY TEST STARTS!

HIT <ESC> TO STOP NOW!
HIT <ENTER> TO CONTINUE!

NEAT 286 EXTENDED SETUP PROGRAM Ver - 1,10
(C) 1988, American Megatrends Inc.
Memory Canfiguration

Bank Enabled/Disabled DRAM Typa Waitstate

0 ENABLED 256K O WAIT STATE
1 ENABLED 256K OWAIT STATE
2 DISABLED 0 WAIT STATE
3 DISABLED 0 WAIT STATE
Clock Sources Selected
Processor Clock Bus Clock DMA clock
CLK2IN CLK2IN/2 SCLK/2
Shadow RAM/Interleave
BIOS Shadow Video Shadow  Interleave

FOOOOH, 64K  COOOOH, 16K C4000H, 16K

DISABLED DISABLED DISABLED ENABLED

NOTE: (1) Use SHADOW with 1024K on board.
(2) 0 wait stafe needs 2 bank memory.
(3) With BUS CLOCK, please choose CLKZIN/2
otherwise the pheripheral interface cards can not
keep up with the speed.
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ADVANCED SETUP:

NEAT 286 EXTENDED SETUP PROGRAM Ver- 1,10, (C) 1988, American Megatrends Inc.

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 WRITE COMOS REGISTERS AND EXIT

NOTE: This SETUP provide you with more details about operation.
and it contains EMS function, efc.
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" Altemate CPU reset: A “low™ to “high” fransition in this bit will
activate a CPU reset, It remains active for 16 processor clock
cycles and then goes low. Nommally. it is "0" and can not be
changed by the AMI SETUP program.

* "R" means Reserved.

*  The BIl's value can not be charged.
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If =17, the 286 CPU-CLOCK will be half CLK2IN. For example, 16MHz will
become 8MHz.

If “0°, the 286 CPU-CLOCK will be one CLK2IN, Forexample, 16MHz will
still be: 16MHz.
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“17 indicates "READY TIMEOUT HAS OCCURED 128 286-CPU-CLOCK.”

0" indicates "READY TIMEQUT HAS NOT OCCURED",

Defaultis "0".
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AT BUS 16 bit mernory command delay. Specifies between 0 fo 3
BCLK cycle command delays for 16 bit AT MemoryCycles.
Default is "007,
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AT BUS 8 bit memory command delay. Specifies between 0to 3 BCLK
cycle command delays for 8 bit AT Memory Cycles. Defaultis 01”7,
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Provided total local RAM is 1 Mbyte only.
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NEAT CHIPSET B TUP SROGIMAM Version 1 10 [C) 1 688 Amescen Megawrds o

i i PrwviNal Plageaisi - 1 4
0w PrewiNeal Emry 6 8
Borol M vaion - Pytip ¢ Pgon
Phanarm AN WSE L - EBC -

Bars 23 Enates Fegisier AES

AN 273 DM Trpes

o0 = Wone
01 = Fassnnd
0= FEA b
T

mTs?.a
mscaiy e s D0 DOMOME
BiH s G0 00 0 @
P s BA N oM o
WOt 4H . 8 00 RERRR
- . %000 1vie
psil L ARARARAR
itk oooeo c0OU
pe * soesconoe
s i om0 0000
= * e 8 ARAAR
pat * gire W on
s - o WRRRR
o T 09 00
aEn « oo 68 B0 o0
& H # 00V AR @ OR
sscaos  B1M + ©0 &5 bo 8@

.

BANK 2 and BANK 3 DRAM TYPES select:

Default is 00",

MEAT CHIPSET SETUP PROGAAM Version - 1.10 (C) 1808, American Megairands nc

o Prewhast Fleghier - T &
Oo ® Previimel Enery - = o
Seroil Bit vatue - Pglip / Pgiin
Pt w MAAR MENU - « FBO -

Hars 23 Ertin Huapaie SiHa

TRANIK 23 Msrmibr of ks

O = 1 HBANK by non Anmriesvnd mode
¥ 3 AN

e -e
LT T ] + T COROMOD
wih . be o0 o1 B
= " AR 1 T oo
L ] . 6 B0 HARAR
na i BRBOY e
. o ARSI
arH i vee0 e0nBa
sk s tcoooo0D0
o * eeBooboe
BAK - 1@ @ FARRAA
[ b sE1 0 Ne M
L =0l . vo  [@ wnaes
L0 > o1e0 00 0o
e * 0 ©o oo oo
orH . o0 AR wan
naGzoe  BVH + 0 e oo wa

Number of local BANKS used:

Only one bank in the system set to "0,

Two banks in the system setto 17,
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NEAT CHIPBET BETUP PROGIAM Versian - 110 [C) 1888 Asvaricen Maguinrnds inc
mTaz-o 00 W Prawtian) Feglme 1§
o s . b0 eoROAS 0o W Prawiies| By - ¢ 4
| . o8 o0 o1 81 Sornl B walue - Piglips / Pgn
LE10% . LU " " oo ey 10 MAS MEMNL «ESC »
aacay s s R RAr A Mama mcaruns Angiems AN
L _Th . ae@0Y VY@
o A PRl £ NP0 MesTiry Dmse oy s
- 6660 6600 B000 = COOGOH. G4000M, CHOD0H, CO0D0H
* opo00 000 D001 = CAO00H, CHOOUM, GLOM0M, [X000H
L] L
A . e BOTD = CHO00M, DOMOOH, (NO00H, 4000
nAH r WO FARARR 8011 = CCOG0M, DOOOOH, (MDOOH, (380 ne
P . grte 10 o D100 = (000N, DA00H, DAI00H, DCOO0H
[ =1 = Ld & HEHARR D100 = D00, [0000H, [MIo6o, Eoonar
e . ol :nln = DADoaM, BCOBOH, EDO00H, E4000H
»EH . o0 00 B0 o0 0111 = DCO00H, EQCD0H, £4000H, E8000H
- . o1 TN oan 1000 = L0000 L400ar, Eaodor, ECOBH
srcaos  OIH . W e 80 90

* These bits are used for selecting the expanded memory ¢ based
addresses, Defoult is “0100".
NEAT CHIFSET BET LI PROGAAM Version - 118 (21 1848, Arnmricon hegeeroe e
M-8 Cie m Prwvbies | Fege LS

atE s . 0 cohane G w Preybiel Enre '}
" . o8 o0 o1 E Berod M1 v - Pl £ g
o E: AR 1 W oo Faiam o MASN MENU -« ESC =

L= TR L . o o0 ARRAR M e aceas Fagiumr FiflE
- > a0eR YYD
-t = - ISR LM Pags iteg O s aXy e
- @88 6000 £O06 = ORMA NN
s . G808 6008 D001 = FTIAMT VI
-y i aBboe o8Bs 131 = IRRHATEEH
AN % w0 AAAAR 2118 « Feslurae
sl . e hiNe 10 1 BOTE = BARHLDARN
nCH * 90 & HARAA FBA-UREH
B0 . i = 2EAHTER
sEH - o0 oo o8 oo
e . oy AR 00 R

Lre=2] o . L] Be oo

N

These bits are used for the EMS page register I/O base ¢ address.
Defauit is "0000"
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MEAT CHIFEET BETUR PRAOGRAM Vrmon
e

10 (G} 1808, Amaricen Megeiresds

mMTeT-0
L= 1R L . 0 sOREAGE
w1 « B8 B8 81 0
L] . AR 1w e
wonE  B4H ., 8 B0 ARAAR
Lo} . BeooviItoO
san o PR R
arm * seeccnnoe
sai * osooosoren
ot * ooeo000s0
A = e e RAAAR
Bl . evio w0 1
=11 » o o RARAR
e . i 00 oo
BEN #» [[@ oo = oo
-n L4 ooy BA coRn
aacaoe  01H - 20 00 08 00

g » Pgn
[ 0 MAIN MENL - s EBC 5

E L soormms Eaianmon Aageis 3010

EMS Page 0 Posison
00 = 1M 10 P of ELE Memcry
81 = I DA of CMS emory
18 = %M 0 B o EME Memory
11 = S0 SM ol EAES Mamory

EMS PAGE D address extension bits. Defauitis "00",

NEAT CHIPEET ST PROCIAM Varsion

100 () 108, American sgatrends inc

ATET -0
arC3i) ROH + ©0 BomoOmED
] s+ 00 00 01 o

- X nA 1 v e

T . ® 00 WRARRA
- soTe Y

mati P & ARAARAR

wrH " esenencoo

* soseoceon

7 CEE RN

' L AR

*  padie a0 .1

*  po @ RARARA

* oo o0 o0

. o0 (] o0 =0

s 001 A BaR

aCIos  01M # 0 00 op o0

EMS Pags | Positon
B0 = 1M i M of ENE Mamary
1 = @ e ek o EAE ey
10 = AN in Bh of EME Memory
BT = WA S O E M Mernaory

EMS PAGE 1 address extension bits. Default ks 00",
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NEAT GHIPSET S TUH PROGHAM Versin - 1,10 (5] 1 B8, American egarens

AT Y0 i i Prwviinal Flogisins - 1 |
i W s+ o comeno G 1 Pt Enirs - 5 3
rore R STy Seriat 80 vain Pl £ Pgln
i . WA B 1190 Fimtian W WA WENU - - EBC
=111 » L) oG RARAR ) mcebie an Foannin Fegieser A0
. o081 8 R Pags 7 Fosinon
« * — 00 = 1M i 5N oo EMS oy
o000 DBDOA
S o la 01 = 7010 4 of S Mamey
A s Aaei = 4k 8 oo LM Mamery
B ok T L .-
. g1 0 " 1
o0 0 RERRN
soH  * oo 29 00
BEH + o w [@w
pesy e o AR DER
acros BN ¥ o0 o8 om 00

' EMS PAGE 2 address extension bits. Defaullt s "00".

FEEAT CHIMSET SETLI FROOAAE Version - 1.18 (0] 1808 American Megairrms o

WTey-0 Go o Previine fegsms - T &
sac21s oM » B BOAEND O e Prweimsd Eniey < + 9
"M > an o0 @ o1 et Bl valse - Pglip / PygDn
i "M U om Patia i MAR MENL < ESC =
ey . @ o0 AARAA B e Evlosalon Flagiss AR
eomrtt @
*oa ARAAAAR EAS Fawe 8. Foaitiyrs
i 00 = 1M i TM of NS Mumuy
et O1 w30k b A el EAEE My
(e i 16 = 0 B ol ERE Moy
R Vi w A B o EREN Moy
* srre de
* a0 o ARRARA
v atee 00 o0
» o0 oo oo 5]
« 8ot AR BB
wecion  aTH « B0 2 RO 06

g EMS PAGE 3 address extension bits. Defoult s "007.
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MEAT CHIPBET BETUR PROGIAM Vermson - 110 (C) 1Ml Amsrican Megairanss ino

[ -C T
ki
s

mCmy  BEH
]
=
L]
ot
i

B
o

O

M

neT.0
.

.
.
.
.
.

it

o peMaOFD
a0 b8 o B
RA 0 e

] 00 IR
eopeNI @
L] R FFFR
en0e eO0G
so00® 0000
saooe sOBDE
ERETT
@1 to to 4
L B IR
aron 00 o0
88 00 o6 ©0
o n

w oo

o8 o6 00 B O

G 1o FyewSies) Hegmie T
Gy o FPrawlaal Entry .

Berol B vakin - gl gbn

Flatn i MATN MINL - < E80 .

Ll v e Hangiede ARG

Bt EMES My e
000 = L Fran | Al
B0t - 168
010 = @8
811 = 3l
100 - akaf
W01 - A
118 = ki
11 = TME

to the following coding:

011=3MB
100=4MB
101=5MB

000=0.5MB
001=1MB
010=2MB

These bifs are used to set the EMS memory space according

110=6MB
111=7MB

HEAT CHEPEET BETUP PROGAAM Varslon - 110 () 1888, Americnn Magetrends nc

By BN

arcEiE  eeb

BITE7-0

M oMo RAR
e e oW
AR 1 1 en

o B0 AAAAR
peBBT VLB
[ ARRaEn

eooD 0DB o
sceE ORBO
seom 0000

1 0 ARAAR
aiie s 1
o B AARAR
w00 00 o0
o W e o
oot #i [l A
o 0 oo 0w

O 10 P sl Flagisine - 1 L
o 1 Py i Erars < » 4
ol Bl wakm - PGUR / Pabn
Pranam 1 MAIN MENU « EBC «

Mncullaneous Fegsie AT

Eratsie FAS Timmous Couniw
0 - D
| = Ernstis

This bit is used to enable the Ras fime-out counter for page mode

operation. The counter is disabled if set to "0 (Default) and is enabled if

setto 1",
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MEAT CHIPSET SETUR PROGAAM Verion - 110 (C] 1868, Americen bMegasends inc.
Bis7-0 G s ProvwiNest Foguier - T §
o s ® osRBERMO G0 @ Provitisst Loy - »
aihl « BB DO 01 0 Mol (8 vakew - Pylip s Pgbn
aan s BA M 1 e Flanan m MAM MENU - « 80 »
arOgly saH . gt P gt Wi owilarteas flegieter B01E
-H e ©"OSOULLN 0 R S
. 5 . AR Ve e
Fral . Desosocne et
P Bese0 soB0
. * sesscenss
AN . W 4 RRARA
Tt * Bite W
P ® B 0 ARRAR
iy *  Bioo 00 00
sEH " B8 0 W 0
w . ey AR affn
ascaom oM e w0 o0 pe oo

*  This bit Is used for address line A20 control and provides 08§/2
oplimization while switching the bit defaults to "0” and enables
CPUAZ20 onto A20,if set 1o "1", it sets A20 = 0.

MEAT GHIPBET BETL PROGIAAM Versin - 1 18 (C] 1888 Amarican bisgarans B
LAL IR ] G o Pravibinat Flaghsier - 1§
ascary  soM +# ©0 coMOMo Ga m Frevbinat Enre - s«
T, « B0 B8 @ 8 Heell B vamum - Pohip 7 g
ami - CUREN TR R ] Flakan i MAIN MENU - < ESC =
ascEiz b e 9 09 RARARA ook A Wikl Coniid
- caeB 11l @
P =i e AR PRI S S
- : so00 Dasy B0 = D Wt Bk
ot o000 BB EY B = ¥ D Wit Siere
- * cBe6 BB80 10 = 3 DO Wiet Siie
BAH . w e ARAAA [ 4 VO Wan Blsis
P * ov13 W N
. ¢ 00 o AAARN
b * oo0 oo o
HEW * L
e . eal AR oo R
arCoon @il « [Bloo o8 an

" |/O Device read/write wait states select:
Please setto "11°.
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WEAT CHIPRET SETUIP PROGIRAM Verson

140 () 1888 Americen Megairene nc

e 7.0
ascas  eaM « © DORODRAD
s s 0B B0 B o0
N - AR 11 1 oo
MECEE MM . & oo ARARR
ani , "esoviIV@
=i AN ; LEEETTE
arh soee emen
B o LETCR S
= " LR R R R R
AN o m e ARAAA
B f o1 o W 1
s . 06 0 WRAAA
8D = Bisd o0 00
wEH &« B8 B0 B 00
wH 4 0oV AR oo
maCron  O1H . L e BB

Gt Fywwfimst Haogister L
T o Preeimei Enire - o o
Serot B valie - Pyl PigDn
Flmtn 1 A IN MENL - « EBG »

16-Bit Direct-Memorny-Access waitstate select:

Defoult s “00".

NEAT CHIPSET SETUP PROGHAM Version

100 () 100, Ammrican hiega e e

aTaT-0
mEy | a8h > o ceMome
P . B0 00 O &
P . BA uoT e
moae  saN U b i
-k 3 [EE R R ]
g . ° ARARARR
e 0000 BBO0
aaH * Boooonoe
BaH -4 eene REDd
AN * 10 ©  AAARA
- . Bt W ot
pesti » o0 o R
L=l . B0 B0 o0
- * 0 B0 e oo
- . 1 RA @O R
mropoa  @TH - oo oo [08 oo

Ty b PrwseNinel Fegamd - 1|
Do ko Prww/Nasl Enary - 5«

Seroil it vesus - Pglip / Pgln

Fleham & MAIN MENU - < EBC -

Clock Are Watmtasm Coniol

-1 DMA Walmsian
00 = 1 DMA Wail 5 tas
W1 = 7 DA Wi S
18 = 3 DMAA Wil Siale
(] - DORAA W S

8-Bit Direct-Memory-Access wailstate select:

Default is “00".
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NEAT GHIFBET SETUP PRODAAM Version - 118 (0] 108 A Megarsres i

-8 G s Prwbbant Magiuime < 1 4
= LLT ] . B coROAD s i Prwurbimat Enery - 5 &
o . ea W o@om Boron f velus - Pglip | Pgon
i » R " "o oo Fenan o MAN MENU - ESC .
maH . . PR Chocw Al Wit Lt Comneras
- = U R R rero—g
i L] B
am - @80 0000 W= Disvtind
ShH - saEsd o068 1 = Ensides
- * obeso o000
e . w8 ARRAR
i . erre oo
. SO T
wOH * wieo 0o oo
&N + B0 00 00 &
" + 0Oy AN OOR
mcIoe O + 90 oo [EHec

*  This bit enables extended DMA REAR signal Default i 0",

MEAT CHIFSET SETUS PO IAM Verskon - 1,18 (C) 1888, Amencan Megarende inc

NTB 7.0 P " =
wacay saH « O OOAOMO m-mﬂ'“"%"’"'"
LI - a0 @ o1 m eron D v < Pglip & PGON
B 5 AR %1 11 0o Phekarns b MAIN MEMU - « ERIG =
aronE e s 9 o0 AARAA e T
e ., foooiiie
LUl L] U QLXK B
o * socoomac B - DMACLE » BELKSZ
e * sooovoes 1« DMACLH - SCLK
e * povoomso
A < W oo ARARR
LT » LA | W
‘ o0 0 HEARR
- o oo bo
s ®0 00 o0 00

. o AR oo N

syczos 01 . o0 o s off]

*  DMA CLOCK set:
Default s "0,
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AMI BIOS NEAT REGISTER SETUP EXAMPLE

This section is to explain how to change SETUP and make fhe NEAT
CHIPS SET develop to upmost no matter in any kind of DRAM
conditions.

NOTE:

1. If you install only one bank DRAM. please don 't use
PAGE/INTERLEAVED mode (82C211, 6BH bit 7). and
choose 1 wait state.

2. If your system has only one bank, please choocse "1
WAIT STATE" program.

3. If you use EMS function. the system will switch to 1 wait
state autormnatically.

4. If you make mistake in SETUP, the system will not be
booted. Please use following methods:

A. Turn off the systern power first, then close the
Jumper J2, after 5 seconds, re-open the Jumper
J2. Then power on.

B. Power off first, and press "INS™ key in key-board.
Then power on. After the monitor displays the
screen, release "INS” key. and re-run the SETUP
PROGRAM.
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EXAMPLE A : 512K on Board (One Wait States)

NEAT CHIFSET SETUP PROGIAM Virsion - 110 (C) 1088 Ameicen Msgisnds e

Ll Ea O o Prowheuat Pagisne - | |
ozt MOM ¢« 8 eRRene 0 Prwyhmt Enirw - 8 4
> M » o0 00 01 o Serol BN valse - Pglip / Pgln
=) . ey " " o0 Flmian m WA ML - EBG »
BT BAM < 8 Do RRARA
s ! IR R
aH o ARARFFTH
arn ¥ 0000 000G
P ’. oBBE0 800D
B » BBBEG BBOG
i LI i
- * [ryia) 0 n
ach = 00 0 AEARR
w0H LT o0 00
o = D0 M0 00 o0
i » O RA ooOn
mczon o) » B0 g0 GO 0@

10 O

BANK USE 256K DRAM AND
ONLY BANK 0 CAN RUN

[ 10 s [0
DRAM / \
(NORMAL MODE) EMS DISABLE

RELOCATE OME WAIT STATE
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EXAMPLE B : 1024K on Board (Zero Wait States)

MEAT OHIFBET SETUP FRAOGHAM Version - 110 (C) 1560 Americen Megatrends. ine
nTRT-e o s Prwwiiast Fingeies - T &

_acEn -1 . B DOROAD Oy w0 Prawodant Erry e

Wik + o8 o0 @ oo Scrol (M v - Plin ¢ Pgbn

- & R N e Flwaen e MAN MENU - « E50 »
mrCaE BN < o o6 FFAMRAR

mah . BEEODIIIE

Wk Lo 8 AR AR

ok . BDOBODOOE

waH pos6 DO0E

Ll b noBOROOE

nAn 12 FRFAR

W * 1 i

wchH b [ '\ AARAA

BOH . o100 o0 o0

wEH A oy o0 @0 o0

LAt . ool AN coR
arcros o . B0 00 00 80

DRAM / \
EMS DISABLE

(PAGE/INTERLEAVED)

DONT RELOCATE

ZERO WAIT STATE
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EXAMPLE C :2048K ON BOARD

10

(PAGE/INTERLEAVED)

WEAT CHIPEIET B TP PACGIAL Ve - 1.18 (D) 1558 Amsoan Megamseds. o
BITEY .0 s i Pra/Naai Raguise .« 7§
T TT & o0 soMans Go i Prwient Enry - @ &
W " 58 80 0 W Sl Bk vsin: - Pgli # Pyln
iy i e g et Fnnrn o MAIM MENL - < ESO -
2 " e 00 AAARA
i * saant 18
oeH 5 o ARSI
B b 6
B ®
o o
B [
o I
acH i
sOH H 100 LR
() * o0 S0 w0 04
W # o8l WA 00 W
ez 0 * o 8 9B BE
DRAM

¥ - K‘\ww.mg

DONT RELOCATE

ZERO WAIT STATE

BANK USE 256K DRAM AND
BANKZ, BANK3 ENABLE
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EXAMPLE D:6144K ON BOARD

MEAT CHIPDET SETUS PROGHAM Waimon 1 10 (0] 1 B0L Americen egalr s inc

WTET-0 o 10 Prmwimal Fugiaier - T |
e 80N » o 0COROMO Ot b Prawast Entey - & o

P = a0 oo o0 o fhorol N1 vk - Pylp £ PgOn

P e AR T M Fosiam: o MAIN MENL -« EBC »
sEoFE S : @ Do RARAA

s 3. poool v 0

et & TR AR

P Ba00 608D

oan i (FEE N TR

P - BO00 000D

BAH e ARRAR

Bas . LR E]

e ¢ WARAR

O +  otoo a0 0o

3T . @ oo oo 00

P * ™1 AR DOR
o 0 + B0 00 00 00

11 1
I- > BANKO, BANK1 USE 1MB DRAM

0110

LN

NORMAL MODE \ EMS DISABLE

RELOCATE OMNE WAIT STATE

11 0

\_) BANK2 USE 1MB DRAM
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EXAMPLE E : 8192K ON BOARD

WEAT CHIPBET BETUP PROGRAM Version - 1,10 (G) 1885 American Megamsinds in:
nrer e o b Prowimat Flogmine -~ 1§

meIn saH + % COMORO O Praviiast Enary - & o

aiH + 00 m @i o1 i 8 veis - Pglii | Pgln

e ., RA W 11 @ Mamen 1 MAIN MENU . < ESC =
necarz  mai ., 8 B0 AMARR

s IEEERERR ]

o L ARARARAR

an " oessssoe

v * pesocven

e f oes0 BODO

sAH - FARAR

P ot 1w

seH . HARAR

oH s oveo 00 00

e « 00 oo o0 so

o « ooy MM aom
wcice 6 « o0 86 0B 80

1000

PAGE/INTERLEAVED / ) \ \ EMS DISABLE

DONT RELOCATE ZERO WAIT STATE

1 1

—

[ > BANK USE 1M DRAM
BANKZ2, BANK3 ENABLE
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EMS REGISTER SETUP

This section is to explain how to use SETUP PROGRAM to set up
EMS REGISTER and match with EMS DRIVER.

NOTE: 1. Ifusing EMS function, please don't RELOCATE RAM
(6BH » Bit8).

2. While EMS is ENABLED, the system will become 1 WAIT
STATES automnatically: until your DISABLE it (6BH » Bitd).

3. Please choose 2 WAIT STATE for EMS MEMORY WAIT
STATE (6BH » Bit3 & Bif2).
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EXAMPLE A ; USING TM DRAM. ONE BANK, 2048K MEMORY, ON
BOARD. (1024K USING EMS)

WEAT QHIPSET SETUP PROOIAM Version - 119 (0} 1888 Ameioen Wegatrrds inc.

wie7-0 Chin o Py Mmat Msgianes - ¢ i
moayy o + o0 DEeMoND O 1o Prawiimat Enre - % 4
am s 8@ o o o ool (M vie - Pgli / Pein
ey - AR 1 en Tt 0 MAIN MENU -« 850 -
(=T T . o 50 ARARA
- , ®Eagiiio
o . o LT
wr neee 0000
aan $ sobo oea 0
- » eB80 0680
A ot LUETTEY
i ' m wo
L) . L 1 AARAR
oM * om0 o0 00
P ] . o o8 00 o8
i » MR oeR
L= o . LI 6o 0 o

* THE FIRST 1MB IS USED FOR THE SYSTEM. SO EMS MEMORY = ALL
MEMORIES - 1MB.

0011

L)" EMS ENABLE

001
L)" EMS 1MB
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EXAMPLE B: USING 1M DRAM, TWO BANKS, 4096K MEMORY,
ONBOARD. (2048K USING EMS).

NEAT CHIPSET BETUP PROGIRAM Yirson - 110 () 1880 Amsricen bog simnds inc
Bs 7.0 G o Pravitiast Magister - 1 |

wcaiy sow s+ ®™ ooNWono O s Prasitiaat Erme

Wi « D8 00 01 o Bt DN wikkis « Piglip J FgOm

& . AR W1 80 P ) MAAIN MEML = ESC »
- ., & be AnaAn

1 gnoettl o

W T AR

arh eRea 0000

anh * oesecnoo

o * aspensoo

AH ’ AR

o CE TR TR,

wOH *  oied o0 50

WEH + B 00 o0 %0

wFH . nA oo R
siczom ot . oo bo 6o 00

11

BANKD / BANK 1 J |_
USING 1M DRAM ~€— > 2 BANKS

1001
PAGE/INTERLEAVED / ) K \ EMS ENABLE

DONT RELOCATE ZERO WAIT STATE

010

“%’ 2MB EMS
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EXAMPLE C: USING 1M DRAM, FOUR BANKS, 8192K MEMORY,
ON BOARD. (7168K USING EMS).

INEAT CHIPSET SETU PROGIAM Version - 110 (G} 1660, American Megaierds i
WIRT-0 o @ Previes Meglowr - 7§
(= THR * o0 coOMORAO Ge w Proviast Enry - s e
Py » B8 o0 B o Borol Bit veiss - Pyl s Pgin
L1 . AR " "ooe Pt e MAR MESL - ESC .
sz N " 0 0o HEe
L1 » ce@@T o0
b . (] EIRTETY
wr D068 0000
B 2 A
" » 4608 D008
WA . o1 AARRR
sl 4 100 10 11
soH *  [EE] wemnn
B0 * o 00 08
BEH * %0 o0 e e
arm « [ ocon
A2Croa o . oo o0 o0 00

11 1

_| |_ BANK2, BANK3
USING 1M DRAM <€ > ENABLE

11

I-—*)" 7MB EMS
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AMI BIOS VIDEO AND MAIN BIOS SHADOW SETUP

This section is o explain how to use SHADOW BIOS.

NEAT 288 EXTENDED SETUP PROGRAM Ver - 1,10 (C) 1688, Amerncan Megatrands Inc.

NEAT CHIPSET SETUP PROGRAM
MAIN MENU

EASY NEAT CHIPSET REGISTER SETUP
ADVANCED NEAT CHIPSET REGISTER SETUP
ENABLED/DISABLE VIDEOQ AND MAIN BIOS SHADOW
WRITE CMOS REGISTERS AND EXIT
DO NOT WRITE CMOS REGISTERS AND EXIT

NOTE: 1. Atleast 1024K memory on board if using SHADOW
BIOS.

2. Please don't RELOCATE RAM (6BH »8it7), otherwise.
SHADOW wilf fail.

3. If you use VGA or PEGA card, and the BIOS in these
cards are using PAGE MODE, please don't use
VIDEO-SHADOW in system. Otherwise, the screen
can’tdisplay.
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NEAT CHIPRET BETUP PROGRAM Varsion - 1,10 [C] 1008, Americarn Magavonds i

BETUP SHADOW RAM FOR 13 Qe e Pr it Paghuier T
MAN BICE BHADOW AT FOODOH, S48 » O G o Prasvhant Entry e
VIDEC DNOG SHADOW AT COODOM. 10K » 0 Borohl B weka - MgUip/ Pgn

VIDEC BIO BHADOW AT CAODOH, 108 = 0 Pt fs MAN MENU - < ESC >

WA BIOS BHADCW AT FOODOK, B4

0 = SHADOW ENANLE
1 = BHMADOW DISABLE

Please choose the second itemn "ENABLE...BIOS” in NEAT
CHIPSET SETUP PROGRAM, and press "ENTER". It will go on
to next screen.

Use "PG DN™ and "PG UP” key to boot SHADOW BIOS, and
type the default value into CMOS REGISTER.

Memory Configuration
Bank Enabled/Disabled DRAM Type Waitstate
0 ENABLED 256K 0 WAIT STATE
1 ENABLED 256K 0 WAIT STATE
2 DISABLED
3 DISABLED

Clock Sources Selected
Processor Clock Bus Clock DMA clock
BUS CLOCK CLK2IN/2 SCLKs2

Shadow RAM Interleave
BIOS Shadow Video Shadow Interleave
FODOOH, 64K CO000H, 16K C4000H, 16K
ENABLED ENABLED DISABLED ENABLED
Current date is Mon 9-05-1988
Enter new date (mm-dd-yy):

While booting the system, the screen will list all cenditions. Then,
you can see whether the SHADOW BIOS is ENABLED or not.
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AMI BIOS System Configuration Setup

This section will tell you how to set up the systern configuration
under the AMI BIOS. After booting the system and testing the
memory. please press "DEL" key to go to next screen.

The SETUP program is contained in the sytem’s read-only memeory.
rather than on a diskette.

To enter SETUP, press the "Del” key. The following menu appears:

Entering SYSTEM SETUP due to user request
Want to run SETUP/EXTD-SET (YN)? Y
SETUP/EXTD-SET (1/2)7 1

Key in 17 and press “Enter” to enter SETUP Program.

CMOS SETUP
Current date is.................. 09-04-1988
Enter new date (MM-DD-YYYY)?......

Key in date and or press "Enter” to go on.

CMOS SETUP

Currentdate is............ccccocrevrnnnnn, 09-04-1988
Enter new date (MM-DD-YYYY)?...... 09-04-1988
Currenttimeis.........cccceveevverennene.. 16:00:36

Enter new time (HH:MM:SS)7...........

Key intime and or press "Enter” to ge on,
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CMOS SETUP

Currentdate is..
Enter new date {MM DD-YYYY)? ......
Currenttime is.. i3
Enter new time (HH MM SS)'? rosranred
Primary display is..
Current screen wl.dth is
Fixed disk drive C type...

Fixed disk drive D type... .
Enter diskette drive A typa ( 1 3} ?

.....09-04-1988

09-04-1988

.. 15:57:44

15:57:46

... Color display
. B0 columns

it
... Not installed

(1)=1.2 MB, 5 1/2" diskette drive
(2) =720 KB, 3 1/2" diskette drive

(3) = 1.44 MB, 3 1/2" diskette drive

need to key in data.

Table.

type refer the table.
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*  Primary display is......Color display” will auto-detected don't

*  Fixed disk drive C type......2"; Please refer to AMI Hard Disk

Enter diskette drive A type (1-3)7: Choose your floppy disk




CMOS SETUP

Currantdateis...........ccccerveemenneenn...09-04-1988
Enter new date (MM-DD-YYYY)?.... 09-04-1988
Currenttime is.......... reeneens 15:57:44

Enter new time (HHMMSS)‘? 15:58:12
Primary display is........cccciineee Colordisplay

Currant screen width is................... 80 columns

Fixed disk drive G type............c....... 2

Fixed disk drive D type..... ..... Not installed

Enter diskette drive Ais................. 1.2 MB, 5 1/4"
drive

Diskette drive B is........................... Not installed

Base memory size is........ .. 640 KB

Expansion memory size is.............. 0 KB

Numeric processor............c.co..... Absent

Are these options correct (Y/N)?

" Are these options comect (Y/N)?"

If these options correct, please key in "Y", then system will
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PHOENIX BIOS AND EMS SETUP

This TEXT is descriptive the setup of NEAT CHIPS SET &
SYSTEM at the PHOENIX BIOS.

When you power on. if the system has error, please press F2 key
then will enter the systemn s SETUP program.

Phoenix 80286 ROM BIOS PLUS Version 3.10 12
Copyright (C) 1985-1988 Phoenix Technologies Ltd.
All Reghts Reserved

PHOENIX NEAT 286 BIOS

640K Base Memory, 00000K Extended
Invalid configuration information - please run SETUP program

Invalid configuration information - please run SETUP program

If these are some errors, this information will appear.
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Phoenix 80286 ROM BIOS PLUS Version 3.10 12
Copyright (C) 1985-1988 Phoenix Technologies Ltd.
All Rights Reserved

PHOENIX NEAT 286 BIOS
640K Base Memory, 00000K Extended

Invalid configuration information - please run SETUP program
Strike the F1 key to continue. F2 to run the setup utility

Strike the F1 key to continue. F2 to run the setup utility

Press "F2" to go on SETUP PROGRAM.
Press "F1" to go on DISK A BOOTING.

You can enter the PHOENIX SETUP program by the following two
ways.

1. Ifthe systern has error, please press F2 fo enter.
2. When your system has booted, please run SETUP UTILITY.
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Phoenix Technologies Ltd.
System Configuration Setup V4.0

Time: 01:35:31
Date: Tue Jan 01, 1980

Diskette A: Not Installed
Diskette B: Not Installed
Hard Disk 1: Type 44
Hard Disk 2: Not Installed
Base Memory: 640 KB
Extended Memory: Not Installed
Display: MONO

CPU Speed: Fast
Coprocessor: Not Installed

Up and Down Arrow to select entries
Left and Right Arrow to change entries
PgUp for NEAT CHIPSet options

F1 for help. F10 to Exit. Esc to reboot.

* Choose Functionby Tt § key.
* Using Pg/Dn change SETUP value.

This setting is used by the power-on self-tests to help your com-
puteridentify the type of hard drives you have. If this information
is not comect, then your system will not be able to use your hard-
disk. The manufacturer of your hard-disk can tell you what type of
drive you have. If you have no hard-disk then specify "Not
Installed”.

Press the <F1> key to see a list of hard-disk drive types, or any
other key to return to the main menu:

64 N284 Motherboard User's Manual



The following table will be appeared when you press “PgUp” key
for optional NEAT CHIPSET.

Phosnix Technologes Lid,

CAT NEAT CHIPSet Feature Control,

Time: 01:38:06
Date: Tue Jan 01, 1680

Shadow BIOS ROM

Shadow Videa ROM

Shadow 16K at C4000
Shadow 16K at CBO00
Shadow 16K at CCO00
Shadow 16K at D000
Shadow 16K at D4000
Shadow 16K a1 D000
Shadow 16K at DCO00
Shadow 16K al EDOOOD
Shadow 16K at E4000
Shadow 16K at EBOOO

Disable

Disakshed
Disabled
Disabled

Disabled
Disabed
Disabbesd
Disabbed
Disaabsbenct

Disabled

Up and Down Arrow 10 select antries
Left and Right Arrow 1o change antries

Pglp for standard Setup options.

F1for halp. F10 10 exit. Esc o reboot

Shadow 16K at ECO00:
Maomaory wail States:
ROM Wait States:
B40-1024K Relocation:

EMS Base Memory Address:

EMS Base VO Address:

EMS Page 0 Aeg Extension:
EMS Page 1 Reg Extonsion:
EMS Page 2 Reg Extension:
EMS Page 3 Reg Extenaion:

EMS Mamory Sizea:
EMS Wait States:
EMS Memary

Drisablod

0 Wait States
3 Wait States
Disabiled
Segment CO0D
208h720%h
1M to 2M

4M 1o 6M
1Mo 2M

BM 1o BM
2.0M

0 Wailt States
Disabied
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Following is an example for a special utility setup:

Disabled SHADOW BIOS DISABLE/ENABLE

Disabled SHADOW VIDEO DISABLE/ENABLE

Disabled

Disabled

Disabled

Disabled

Disabled

Disabled ———— NORMALY SET TO DISABLE

Disabled

Disabled

Disabled

Disabled

Disabled —— NORMALY SET TO DISABLE

0 Wait States

3 Wait States NORMALY SET TO 3 WAIT STATES

Disabled —— NORMALY DISABLE

Segment C000: EMS-ADDRESS SEGMENT NORMALY
SET TO D000:

208h/208h EMS YO Address NORMALY SET TO
208H/209H

1Mto2M

4M to 6M

1M to 2M

6M to 8M

2.0M ————— EMS-MEMORY-SIZE

0 Wait States NORMALY SET TO 2 WAIT STATES

Disabled
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AWARD BIOS AND EMS SETUP

This TEXT is descriptive how to setup your systemn under the
AWARD BIOS. When you power on the BIOS, the system will test
INTERRUPT, CMOS, BATTERY and it will display on the screen

as the following figures, please press CTRL-ALT ESC key to enter
SETUP program.

286 Modular BIOS NO 3.03
Copyright (c) 1984-88 Award Software Inc.
EVALUATION ROM - NOT FOR SALE - AWARD SOFTWARE INC.

TESTING INTERRUPT CONTROLLER #1 ... OK

TESTING INTERRUPT CONTROLLER #2 ... OK

TESTING CMOS BATTERY ... OK

TESTING CMOS CHECKSUM ... OK

TESTING EXTENDED CMOS CHECKSUM ... OK

SIZING SYSTEM MEMORY ... 640K FOUND

TESTING SYSTEM MEMORY ... 640K OK

CHECKING UNEXPECTED INTERRUPTS AND STUCK NI...OK
TESTING PROTECTED MODE ... OK

SIZING EXPANSION MEMORY ... 00384K FOUND
TESTING MEMORY IN PROTECTED MODE ... 01024K OK
TESTING PROCESSOR EXCEPTION INTERRUPTS ... OK
BIOS SHADOW RAM ... DISABLED
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DATE (MMDD/YY)
TIME (HH:MM:SS})

DISKETTE 1
DISKETTE 2

DISK 1
DISK 2

VIDEO

BASE MEMORY
EXTENDED MEMOCRY
ERROR HALT

SPEED SELECT

EXTENDED CMOS

AWARD SOFTWARE CMOS SETUP

/a8
10:37:18

360K
NONE

CYLS HEADS SECTORS PRECOMP
40 820 6 17 NONE
NONE

MONO

NO KEYBCARD ERROR HALT
HIGH

ENABLE

PRESS F5 TO CONFIAM UPDATE

T | moves between jlems. € » selects values
F10 records changes. F1 exils. F2 for color toggle

N286 Motherboard User's Manual

*  Choose [TEM by 1 i key.
Using PG/DN, PG/UP change SETUP value.

Please press "F10" key fo go on next screen, while finishing SETUP.




DATE (MM/DD/YY)
TIME (HH:MM:SS)

DISKETTE 1
DISKETTE 2

DISK 1
DISK 2

VIDEO
BASE MEMORY
ERROR HALT

SPEED SELECT
EXTENDED CMOS

AWARD SOFTWARE CMOS SETUP

©/8/88
10:36:48

12M
NONE

CYLS HEADS SECTORS PRECOMP
2 615 4 17 300
MNONE

EGA

EXTENDED MEMORY 3X4

NO KEYBOARD ERROR HALT
HIGH
ENABLE

F5 KEY TO UPDATE

T 1 moves betwean (lems. ¢ 3 selects values
F10 records changes. F1 exits. F2 for color toggle

Please press "F5" key for SYSTEM Reboot
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AWARD provides one easy EXTENDED SETUP way.
According to the following figures, you can perform it.

Press "F3" for extended CMOS SETUP.

AWARD SOFTWARE, INC. EXTENDED SETUP PROGHRAM BETA V1.0
(C) COPY RIGHT 1988, AWARD SOFTWARE INC.

On board mamory: 2.0 MB 1 wait stale Enable paga/interieaved
Conventional: 640 Kb Expanded: 0 Kb mode
Shadow AAM: 0 Kb Extended: 1024 Kb

EMS and SHADOW RAM SELECTION

EMS: 0 Mb Base address = NVA /O base = NVA
Shadow RAM: Systam BIOS C-ROM D-ROM
Disabled Disabled N/A

AT BUS TIMING SELECTION

MNormal mode
16 bit memary/I0 cycia: 3 wait stale > NORMALY 3 WAIT STATES
8 bit memory/IO cycle: 5 wall state > NORMALY S5 WAIT STATES

F1=Exlt, F10 = Recod, PgUp/PgDn = Select Option, = « T 4 + Change llem
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4-2 ALTERNATIVE SYSTEM SPEED

SOFTWARE SWITCH:
FOR AMI BIOS:

After booting the system. press "CTRL-ALT-" fo become high-
speed. "CTRL-ALT-" to low speed. Please see the following
configuration:

CPU SPEED CPU SPEED
16MHz +* CTRL-ALT- » 8MHz

CPU SPEED CPUSPEED
8MHz » CTRL-ALT + » 16MHz

0 WAIT STATES & 1 WAIT STATES

CTRL-SHIFT-ALT +» 0 WAIT STATES
CTRL-SHIFT-ALT - » 1 WAIT STATES

NOTE:  Don't perform 0 WAIT STATES, if your system has only
one bank or PAGE/INTERLEAVED MODE disable.
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FOR PHOENIX BIOS:

After booting the system, press "CTRL-ALT-" to have low speed,
press "CTRL-ALT-* again to have high speed.

CPU SPEED CPU SPEED

16MHz 3 CTRL-ALT - » 8MHz

CPU SPEED CPU SPEED
8MHz % CTRL-ALT - » 16MHz

For AWARD BIOS:

After booting the system, press "CTRL-ALT +” to have high speed,
press “CIRL-ALT-" to have low speed, please refer to the following

configuration:
CPU SPEED CPU SPEED
8 MHz + CTRL-ALT + » 16MHz

CPU SPEED CPU SPEED
16MHz 2 CTRL-ALT- » 8MHz

NOTE: 1. Ifunder the high speed condition. cursor looks like this: _
2. If under the low speed condition, cursor look like this: B
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HARDWARE SWITCH

TURBO SWITCH (CN4) ON THE N286 MAIN BOARD PROVIDE YOU AN
EASY WAY TO CHANGE OPERATION BETWEEN THE NORMAL MODE
AND THE TURBO MODE.

If CN4 is close. in the turbo mode, the CPU speed is 20MHz.

if CN4is open, in the normal mode, the CPU speedis 16MHz.

Alternate use of both switches

Both the hardware and the software switches may be used
alternatively, but this is not advised because you may become
confused about the mode of operation. When using both
switches alternatively, the Turbo LED will be the only accurate
indicator of the actual mode: the LED will be onin Turbo mode
and off in Normal mode.
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4-3 EMS INSTALLATION

The EMS (Expanded Memory Specification) Version 4.0 device
driver is a standard MS DOS device driver that gets loaded at
boot time by the CONFIG.SYS file. Because EMS 4.0 s a device
driver, it should look like this in the CONFIG.SYS file:

DEVICE = EMM.SYS
Without anything else included in this command line. the EMS
driver will get loaded with the default hardware values of the I/O
address that enables the EMS and the memory address used for
EMS paging. These default values are dependent on the NEAT
implementation of EMS.

To change these default values, as well as add a few extra
features, the EMS device driver command line can look like this:

DEVICE = EMM.SYS -Ix-My-Pzz-D
Where,

| = VO address to enable EMS pages

>
nn
nn
moWonn

"o
238
:rg-:l'

non

268h

2A8h
2B8h
2E8h

nwonomon
mmpoum—= O

M = page frame address
(address of 64K window)

C0000h
C4000h
C8000h
CC000h
D0O000h

-

wnmonmnn
oaWwn =
(LA |
mwwnunn
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P = maximum number of open processes
(defaults to 64)

ZZ = number of processas (1-128)

D = enable EMS diagnostics

The command line parameters can be in either upper or lower
case.

When the EMS driver is first executed, a title and copyright
notice will appear on the screen as follows:

“EMS Expanded Memory Device Driver Ver.4.0"
“Copyright(c) Chips and Technologies inc.,1987"

If the EMS driver detects that a previous EMS driver has been
loaded. it will put this message on the screen:

“An Expanded Memory Manager has already been
instalied.”

The EMS driver will then not get loaded into the system.

When the EMS driver gets loaded by MS DOS, an intemal check is
done on the EMS configuration in hardware, If the driver detects
any conflicts that would cause EMS to not function properly. the
message:

“The EMS setup has been incorrectly specified.
No EMS is available.”

will appear on the screen after the EMS copyright notice and EMS
will be disabled. If the EMS hardware is configured properly and

the |/O address is overridden by the command line parameter,
the screen will show this message:

“The EMS I/O address has been changed.”
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If the EMS page frame address is being overridden from the
command line. the following message will appear:

“The EMS Frame Segment has been changed.”

If the diagnostics option is selected. this message will appear on
the screen:

“Testing EMS Expanded Memory Page Number : NNN"

The NNN represents the page number currentty under test, If the
diagnostics fail. the EMS will be disabled and the following
message appears on the screen:

“Expanded Memory FAILED diagnostics test.”
If the diagnostics pass, or if diagnostics were not specified on
the command line. the EMS driver has been loaded correctly and
EMS is enabled. The final message to appear on the screen is:

“There are XXX pages, or YYYY Kbytes of EMS
Expanded Memory on the system."

The systermn can now be used to support Lotus/Intel/Microsoft EMS
4.0in the same manner as standard EMS cards.
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HOW TOSETEMS

1. Move cursor to register 6BH bit 4;
The right side screen message will show in the following:

DRAM Configuration Register RB7

EMS Enable bit
1=EMS Enabled
0=EMS Disabled

This function is to enable the EMS function or not.

Use <PgUp> and <PgDn> to set this bit to ™17,

2. Move cursor to register 6FH bit 7.6.5:
The right side screen message will show:

Miscellaneous Register RB12

Set EMS Memory Size
000=Less than 1MB
001=1MB

010=2MB

011=3MB

100=4MB

101=5MB

110=6MB

111=7MB

This function is to set the EMS size Because the first 1 MB is used
by systern EMS memory = allmemory - 1 MB. Suppose you
have 2 MB memory in which the first 1 MB is used by system.
you have left 1 MB as EMS memory,

Use <PgUp> or <PgDn> to set the EMS size to 001" TMB.
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3. Move cursor to register 6DH.bit 7.6.5.4;
The right side screen message will show:

EMS Base address Register RB9

Expanded Memory Base address

0000=C0000H,C4000H,C8000H,CCO00H
0001=C4000H,C8000H,CCO00H,DO00OH
0010=C8000H,CCO00H, DO00OH, D4000H
0011=CCO00H,D0000H, D4000H, D800OH
0100=D0000H,D4000H,D8000H,DCO0OH
0101=D4000H,D8000H,DCO00H,E000OH
0110=D8000H,DCO00H, E0000H, E4000H
0111=DC000H,E0000H,E4000H,EB000H
1000=E0000H,E4000H,EBO00H, ECO00H

This function selects the address of total 64K (Page 0,1.2,3)
for EMS use. If you use DOOOOH D4000H DBO0OH, DCOO0H
as EMS base address. Use <PgUp> and <PgDn> to set

the EMS base address to "0100"

4. Move cursor to register 8EH,bit 7,6;
The right side screen message show:

EMS Address Extenstion Regisier RB10

EMS Page 0 Position

00=1M to 2M of EMS Memory
01=2M to 4M of EMS Memory
10=4M to 6M of EMS Memory
11=6M to 8M of EMS Memory
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This function selects which range the page register 0 map
to. It must in the range of your EMS space. If you only
have 1MB EMS between 1MB to 2MB range. so use
<PgUp> and <PgDn> to set the EMS Page 0 Position to

"00". Page 1in bit 5.4. or Page 2 in bit 3.2, or Page 3 in bif
1.01is also.

. Move cursor fo register 6DH bit 3,2,1.0;
The right side screen message will show:

EMS Base address Register RB9

EMS Page Reg |/O Base address
0000=208H/209H
0001=218H/219H
0101=258H/259H
0110=268H/269H
1010=2ABH/2A9H
1011=2B8H/2B9H
1110=2E8H/2E9H

This function is used to set Page Reg I/O Base address to
avold address conflict with other I/ O device. Suppose
you make sure that "208H/209H" is O.K.. use <PgUp> and
<PgDn> to set "0000".
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CHAPTER 5 TECHNICALINFORMATIONS

5-1 SYSTEM OVERVIEW

The systemn is designed for using in 16 to 20 MHZ 80286 based
systerns included the CS8221 NEAT CHIPSet (TM) and provides
complete support for the IBM PC/AT bus.

The CS58221 NEAT CHIPSet (TM) consists of the 82C211 CPU/Bus
controller, the 82C212 Page/Interleave and EMS Memory control-
ler, the 82C215 Data/Address buffer and the 82C206 Integrated
Peripherals Controller (IPC).

The NEAT CHIPSet (TM) supports the local CPU bus, a 16 bit
systern memory bus, and the AT buses as shown in the NEAT
Systemn Block Diagram. The 82C211 provides synchronization and
conftrol 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 configur-
able, providing flexibility for slow or fast peripheral boards,

The 82C212 Page/Intedeave and EMS Memory controller provides
an interleaved memory sub-system design with page mode
operation. It supports up to 8 MB of on-boad DRAM with combi-
nations of 64Kbit, 256Kbit and 1Mbit DRAMs. The processor can
operate at 16MHz with 0.5-0.7 wait state memory accesses, using
100 nsec DRAMSs. This is possible through the Page Interleaved
memory scheme. The Shadow RAM feature allows faster execu-
tion of code stored in EPROM, By down loading code from
EPROM to RAM. The RAM then shadows the EPROM for futher
code execution. Ina DOS environment, memory above 1MB can
be freated as LIM EMS memory.
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The 82C215 Data/Address buffer provides the buffering and
latehing between the local CPU address bus and the Peripheral
address bus. [t 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 82C215.

52 82C211 BUS CONTROLLER

The 82C211 Bus Controller consists of the following functional
sub-modules.

Reset and Shut Down Logic

When the systern cold started, the power good signal from
the power supply, the 82C211 asserts a reset signal for a
systemn reset to reset the AT Bus, 82C206 IPC 8042 Keyboard
controller. the 82C212 memeory controller, and all of the
systermn, The other reset signal is gemerated from the
8042(8742) Keyboard controller when a "warm reset” is
required. The warm reset activates a reset signal the reset
the 80286 CPU only.

Clock Generation and Selection

The 82C211 provides a flexible clock selection. It has
two inputs clocks; CLK2IN and ATCLK Typically the ATCLK
Should be of a lower frequency than CLK2IN. ATCLK and
CLK2IN can be selected under program control.

In 20MHz systern: We define CLK2IN = 40MHz and ATCLK
= 20 MHz:
In 16MHz system, CLK2IN = 32MHz and ATCLK = 20MHz.

The 82C211 generates processor clock PROCCLK, for
driving the CPU state machine and interface. SCLKC
(internal), is PROCCLK/2 and Is in phase with the internal
states of the 80286, BCLK (internal) is the AT Bus state
machine clock and is used for the AT bus interface.
SYSCLK is the AT bus systemn clock and is always BCLK/2.
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PROCCLK can be drived from CLK2IN or from ATCLK. In
the synchronous mode, both PROCCLK and BCLK are
drived frorn CLK2IN, so that the processor state machine
and the AT bus state machine run synchronous. In the
asynchronous mode, BCLK is generated from the ATCLK
and PROCCLK is generated from CLK2IN or the ATCLK.

In this case., the processor and AT bus state machines run
asynchronous to each other.

The following clocks selections are possible:
Synchronous mode:

1 PROCCLK = BCLK = CLK2IN
SYSCLK = BCLK/2 = CLK2IN/2

2 PROCCLK = CLK2IN
BCLK = CLK2IN/2
SYSCLK = BCLK/2 = CLK2IN/4

3 PROCCLK = BCLK = CLK2IN/2
SYSCLK = BCLK/2 = CLK2IN/4

Asynchronous mode:;

1 PROCCLK = CLK2IN
BCLK = ATCLK
SYSCLK = BCLK/2 = ATCLK/2

2 PROCCLK = ATCLK
BCLK = ATCLK
SYSCLK = BCLK/2 = ATCLK/2

Under normal operation. CLK2IN should be selected as
the processor clock (PROCCLK) to allow the processor to
run at full speed.
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& TABLES .1
PORT B REGISTER
DEFINITION

CPU State Machine, Bus State Machine.,
Bus arbitration, and Refresh Logic

In order to extract maximum performance out of the
80286 on the system board. it is desirable fo run the system
board at the rated maximum CPU frequency. Thefre
quency may be too fast for the slow AT BUS. In order to
overcome this problem, the 82C211 has two state ma-
chine: the CPU state machine which typically runs off
CLK21N, and the AT bus state machine which runs off
BCLK. The 82C211 also controls all bus acfivity and
provides arbifration between the CPU, DMA/Master
devices and DRAM refrash logic.

Port B and NMI Generation Logic

The 82C211 provides assess to Port B defined for the
PC/AT as shown in this Figure:

YO ADDR
61H

PCK | CHK

T20 RFD | EIC | EPR | SPK | T2G | PORTB

Bits

Read/

Function

N EUoh~

o

gg gg:ﬂ:ﬂ:ﬂ:ﬂ §

PCK-System memory parity check
CHK-VO channel check
T20-Timer 2 out

RFD-Reiresh Detect

EIC-Enable VO channel check
ERP-Enable system memory
parity check

SPK-Speaker Data

T2G-Timer 2 Gate (Speaker)
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The NMI sub-module peromms the latching and enabling of
1/O and parity error conditions, which will generate a
non-maskable interrupt to the CPU if NMl is enabled.
Reading Port B will indicate the source of the errorcondi
tion (IOCK AND PCHK). Enabling and disabling of NMlis
accomplished by writing to I/O address 070H. On the
fising edge of XIOW. NMI will be enabled if data bit 7
(XD7) is equal to 0 and will be disabled if XD7 is equal to 1.

Numeric Co-processor Interface

Incorporated in the 82C211 is the circuitary to interface an
80287 Numeric Co-processor to 80286. The circuitary
handies the decoding required for selecting and reset
ting the Numeric Co-processor, handling -NPBUSY and
ERROR signals from the 80287 to the CPU, and generating
interrupt signals for error handiing.

The -NPCS signal is active for |/O address OF8H-OFFH, used
fo access the intemal registers of the B0287. Itis also
active for /O addresses 070H-NMI mask register.
OFOHClear the Numerical Co-processor and Numerical
Coprocessor BUSY signal. While executing a task, the
80287 issues an -NPBUSY signal to the 82C211. Under
normal operation, it s passed out to the CPU as-BUSY. If
during this busy period, a numeric co-processor emor
occurs. -ERROR input to the 82C211 becomes active.
resulting in latching of the BUSY output and assertion of
NPINT. Both signals stay active until cleared by an I/O
write cycle to address OFOH or OF 1H. A system reset clears
both NPINT and -BUSY latches in the 82C211, The 80287 is
reset through the NPRESET output, which can be activated
by a system reset or by performing a write operation to I/O
port OF 1H.
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Modes of Operation of the 82C211

The 82C211 has 4 modes of operation for different CPU
and A bus clock selections:

Normal mode
Quick mode
Delayed mode
External mode

Normnal Mode

This mode is enabled by default (without writing to the
registers of 82C211).

Under Normal mode:

PROCCLK = CLK2IN
BCLK = CLK2IN/2
SYSCLK = CLK2IN/4

If activated by default, I/ O cycles will have cne command
delay. 8 bit AT memory cycles will have 4 wait states. 16 bit
AT memory cycles will have 1 wait state,

Quick Mode

This mode Is also a synchronous mode and is enabled by
writing a zero to REG61<6> and the following clock
selections have been made:

PROCCLK = BCLK =CLK2IN
SYSCLK = CLK2IN/2

Quick mode is performance efficient when switching
between local and AT bus cycles. This mode is useful for
high speed add-on cards such as Laser Printer interface
cards.
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Delayed Mode

This mode is another synchronous mode and is enabled
when Quick mode is disabled and the following clock
selections have been chosen made:

PROCCLK =CLK2IN
BCLK = CLK2IN
SYSCLK = CLK2IN/2

This mode is useful for slow peripheral AT add-on cards.

External Mode

This is an asynchronous mode and is enabled when ATCLK
is selected as the source for BCLK. The following clock
selections are required in the mode:

PROCCLK = CLK2IN
BCLK = ATCLK
SYSCLK = ATCLK/2

chronized with CLK2IN. The CPU samples -READY low in
sequence 10 and terminates the current cycle.

Configuration Registers

There are three bytes of configuration registers in the
82C211: RAD, RA1 and RA2, An indexing scheme is used to
reduce the |/O ports required to access all the registers
required for the NEAT 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 fo 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.
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& TABLES2
RAO,RAl,RA2
REGISTERS

All reserved bifs are set to zero by default and when written
to. must be set to zero. Table 5.2 lists the three ragisters:

Register Register

Number Name Index

RAO PROCCLK Selector 60H

RA1 Command Delay 61H

RA2 Wait State/ 62H
BCLK Selector
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Register Description

PROCCLK Register RAD
Index register port: 22H
Data register port: 23H
Index: 60H

uo]
|

1
READY TIME-OUT (R)
RESERVED
FEADY Ml ENABLE W)

o

or C-GIDSII)!IEHJL‘? o1

PROCCLK SELECT (FUwW)

—_— CPUREBET W)

20311 VERSBION (A}

® TABLES 3

RAOREGISTER Bits Eunction

7.6 82C211 revision number. 00 is the initial number

5 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 = CLK2ZIN. If high, it selects
PROCCLK = BCLK.

3 Reserved.

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

1 Reserved.

] Local bus READY timeout. A one indicates that

READY timeout has occurred 128 PROCCLK cycles
after-AF16 has been asserted. A zero indicates
that READY time out has not occured.
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& TABLES 4
RAI REGISTER

Command Delay Register RA]
Index register port: 22H

Data register port: 23H

Index: 61H

= ]=]o]=

|:nlm‘

| AT BUS 1O

COMMAND DELAY (F/W)

ATBUSABIT
MEMORY COMMAND DELAY {A/W)

AT BUS 16 BiT
MEMORY COMMAND DELAY (RUW)

QUICK MODE ENABLE (RrW)

HOLD TIME DELAY (RW)

Bits  Function

1,0 AT Bus l/O cycle command delay. Specilies
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 command delays 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. Defaultis 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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@ TABLESS
RA2 REGISTER

Wait States Register RA2
Index register port: 22H
Data ragister port: 23H
Index: 62H

£

ol o]

D6 Ds
=l BCLK SELEGT (RW)

B BT AT CYCLE

" WAIT STATE (Rw)
16 BIT AT CYCLE
WAIT STATE (RW)
RESEAVED

Bit Function

1,0  Bus clock (belk) source select. Default is 00.

0 BCLK = CLK2IN/2
01 BCLK = CLK2IN
10 BCLK = ATCLK
11 Resarved

3,2 8 bit at cycle walt state generation. Default is 5.

00 2 wait states

01 3 wait states
10 4 wait states
11 5 walit states

5 4 16 bit AT cycle wait state generation. Default is 3.

00 0 wait states

01 1 wait states
10 2 wiat states
1 3 wait states

7.6 Reserved

Q0  N286Motherboard User's Manual



53 82C212 PAGE/INTELEAVE AND EMS MEMORY
CONTROLLER

The 82C211 perormms the memory confrol function in the system.

The 82C211 organizes memory as banks of 18 bit modules consist-
ing of 16 bits of data and 2 bifs of parity. information. The

16 bits of date are splitinto high and lower bytes with 1 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 DRAMSs within
a pair of banks must be indentical.

However, each bank of DRAM pairs can be different from other
paris. For example, Banks 0,1 may have 256K by 1 bit DRAM and
Banks 2.3 could have 1M by 1 bit DRAMs, A typical sytermn may be
shipped with one or two banks of smaller DRAM types (eg. 256 by
1 bit DRAMS) and later upgraded with addifional pairs of banks of
larger DRAMSs (eg. 1M by 1 bit DRAMs)

Page/interleaved Operation

The 82C212 uses a page/interleaved design that is differ
ent from most interleaved memory designs. Typical two
way interleaving schemes use two banks of DRAMs with
even word addresses on one bank and odd world ad
dresses on the other bank. If memory acesses are sequen
fial the RAS precharge time of one bank overlaps the
access time of the other bank. Typically, programs consist
of insturction fetches inferspersed with operand accesses.

The instruction fetches tend to be sequential and the
operand accesses tend to be random.
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& FIGURES )
DRAM
INTERRLEAVED
OPERATION

Figure 5.1 is a sequence diagram for a memery inteleaved
scheme using two banks 0and 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 fime in the
other bank. This reguires seguential acesses to be altermnat
ing between the two banks. For non-sequential accesses
it is possible to get wait states due fo a ‘miss’. Typically this
resulfs in a 50% hit ratio (possible zero wait state accesses)

[
§C
)L

|

g
i
L
.

Figure 5,2 is a sequence diagram of a paged mode DRAM
operation. In paged mode DRAMSs. once a row access
has been made. it is possible to access subsequent
column address within that row, without the -RAS pre
charge penalty,

However, after a -RAS active timeout, there is a -RAS
precharge period which typically occurs every 10 micro
seconds. Since the CAS precharge time Tcp issmall, it is
possible to make fast random accesses within a selected
row. Typicdlly, page mode access times are half the
normal DRAM access times. For 256K x 1 DRAMs. each row
has 512 bifs. If eighteen 256K x 1 bit DRAMs are used to im
plement a bank, a page would have 512 x 2 bits (exclud
ing 2 bits for parity) = 1 Kbytes, Thus paged mode DRAMs
could be inferleaved at 1 Kbyte boundaries rather than 2
byte boundaries as in the regular interleaved mode
operation. Any access to the curently active -RAS page
would ocecur in a short page access fime and any subse
quent access could be anywhere In the same 1 Kbyte
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® FIGURES2
DRAM
PAGE MODE
OPERATION

boundary, without incuring any penalfy due to -RAS
precharge. If memeory is configured to take advantage of
this DRAM organization, significantly better performance
can be a thieved over normnal interdeaving 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 “hifs’.

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

H

) [
e
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Figure 5.3 is a sequence diagram of a two way Page/
Interleaved scheme using page mode DRAMs, Asseen, 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 fime of the other bank, The
DRAM -RAS lines for both banks can be held active fill the -
RAS active timeout period, at which time a -RAS pre-
charge for that bank is reauired. Typical hit ratios highter
than 80% are possible using this scheme. With the 82C212
memory controller, using the page/interleaved scheme.
100 nanosecond access time DRAMs at 16MHz.
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& FIGURES3
DRAM PAGE/
INTERLEAVE
OPERATION
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0OS/2 OPTIMIZATION

The NEAT architecture feature OS/2 optimization using
REG&7<1> of the B2C212 in conjunction with REG&0<5> of
the 82C211 O8§/2 makes frequent DOS calls while operat
ing in protected mode of the B0284 CPU. In order to
service these DOS cadlls, the 80286 CPU has to switch from
protected to real mode quickely. Typical PC/AT architec
tures require the prcessor to issue two cormmands to the
8042 (or 8742) keyboard confroller in order to reset the
pocessor (to switch it into protected mode) and to acti
vate GATEA20, REG&0<5> of the 82C211 s to used to
invoke a software reset to the B0286 processor and
REG67<1>Is used to activate GATEAZ0. Since this involved
two I/O writes, it is possible fo execute a "Fast GATEA20".
In an O8/2 environment, where frequent DOS calls are
made, this feature provides signficant performance
improvement.

MEMORY MAPPING

The 82C212 has an extensive set of memory mapping
registers for various memory organizations. Through the
memeory mapping logic, for up to 1 Mbyte of syterm RAM, it
is possible to map RAM that overlaps the EPROM area
(640Kbyte-1Mbyte) above the 1Mbyte area, asshown in
Figure 5.4. Hence, for IMbyte of on board RAM., the soft
ware can address it from 0 to 640Kbytes and from 1Mbyte
to 1.384Mbytes, The EPROM can be addresed from the
640 Kbyte area to the 1Mbyte area.
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¥ FIGURES 4
SYSTEM RAMIROM
MAPPING FOR
IMB SYSTEM DRAM

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

MAPPING ADDRESSES

15FFFFH (1384 MB) ——x—
RAM RAM AREA
SYSTEM .
1 M8 i ——{ 100000H (1 mB) =
OFFFFFH
BIOS ROM
ROM AREA
)
640 KB OADODOH (640 KB) ———
DOFFFFH T
RAM AAM AREA
0KB 000000H {0 KB) 74'

CLOCK GENERATION LOGIC

The 82C212 has an osciliator circuit which uses a
14.31818MHz erystal to generate the OSC and OSC/12
clock, The 1.19381MHz OSC/12 clock is used intermnally to
generate the -RAS timeout clocks, one for each bank.
-RAS is deasserted for each bank when its -RAS time out
counter imes out after about 10 microseconds.

CONHGURATION REGISTERS

There are twelve configuration and diagnostics registers in
the 82C212, RBO-RB11. These are accessed through I/O
ports 22H and 23H normally found in the interrrupt control-
ler module of the 82C206 IPC. An indexing scheme is used
to reduce the number of I/O addresses required to access
dll of the regiters needed to configure and control the
memory confroller, Port 22H is used as and index register
that points to the required data value accessed through
port 23H. A write of the index value for the required datais
performed to location 22H. This is then decoded and
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controls the multiplexers gating the appropriate register to
the output bus. Every access to port 23H must be pre
ceded by a write of the index value to port 22H even if the
same data register is being accessed again. All bifs
marked as Reserved are set to zero by default and must
be maintained that way during write operations. Table 5.6
lists these registers.
& TABLES 6
RBOTO RBI11 Register Register
REGISTERS Number Name Index
RBO Version 64H
RB1 ROM Configuration 65H
RB2 Memory Enable-1 66H
RB3 Memory Enable-2 67H
RB4 Memory Enable-3 68H
RB5 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
RB10 EMS Address Extesion BEH
RB11 Miscellaneous 6FH
* For correct DRAM type, please refer to the following table:
1 WAIT STATE | OWAIT
PAGE! 16 MHZ 150 NS 100 NS
INTERLEAVED 20 MHZ 120 NS B0 NS
" 16 MHZ 100 NS 80 NS
CONVENSIONAL 20 MHZ 80 NS X NS
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& TABLES.7
RBOREGISTER

REGISTER DESCRIPTION

Version Register RBO
Index register port: 22H
Data register port: 23H
Index: 64H

(D? l D6 | D5
1 i
l' [ [ | RESERVED
—————— 20212 VERSION (R)

MEMORY CONTROLLER
INDENTIFIER [R)

D4

Bits Function

7 NEAT memory controller indentifier.
0=82C212

8.5 82C212 revision number.00=initial
revision number

4-0 Reserved
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@ TABLES.8
RBI REGISTER

ROM configuration Register RB1
Index register port: 22H

Data register port: 23H (R/W)
Index: 65H

|D?|m|m|a4

D3 M|D| ml

L | | | ROM ENARL E IN 64K
SEGMENTS FOR SHADOWING

SHADOW WRITE PROTECHION

N G4K SEGMENTS

Bits

Function

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

ROM at EOO00H-EFFFFH.
Default = 1 = ROM disabled. Shadow RAM enabled.
-ROMCS is not generated unless bit is set to 0.

ROM at DOO0OH-DFFFFH.
Default = 1 = ROM disabled. Shadow RAM enabled.
ROMCS is not generated unless bit is set to 0.

ROM at CO000H-CFFFFH (EGA).
Default = 1 = ROM Disabled. Shadow RAM enabled.
-ROMCS is not generated unless bit is set to 0.

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

Shadow RAM at EO0D00H-EFFFFH in Read/Write
mode. 0 = Read/Write (default),
1 = Read only (write protected).

Shadow RAM at DO00OOH-DFFFFH in Read/Write
mode. 0 = Read/Write (default).
1 = Read only (write protected).

Shadow RAM at CO000H-CFFFFH in Read/Write
mode. 0 = Read/Write (default).
1 = Read only (write portedted).
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& TABLES 9
RB2ZREGISTER

Memory Enable-1 Register RB2
Index register port; 22H

Data ragister port: 23H

Index: 66H

‘ I I [ RESERVED
128K RESOLUTION FAM
ENABLE (R/W)
Bits Function
0-6 Researved
7 Address map RAM on sytem board in

80000H-9FFFFH area.

O=Address is on the YO channel (default).
1=Address is on the system board is put out by the
820212
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Meamory Enable Register-2 RB3
Index register port: 22H

Data register port: 23H (R/W)
Index: 67H

o7

[ [=[=]=]x]=]

\- L—‘ MM ADDRESS ADDDOH - ASFFFH
AAM ADDRESS AMD00H - ATFFFH

FAM ADDRESS ABDGOH - ABFFFH

RAM ADDRESS ACOO0M - AFFFFH

R BOTGOM - BIFFFH

FAM ADDRESS BADOOM - BTFFFH

A ADDRESS BS0OOH - BEFFFH

A BODOOH - BFFFFH

@ TABLES.10 :
RB3 REGISTER Bits

Function

Enable shadow RAM in ADOOOH-ASFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in A4000H-A7FFFH area.
Disable = 0 Enabie = 1

Enable shadow RAM in ABOOOH-ABFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in ACOOOH-AFFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in BOODOH-B3FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in B4000H-B7FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in B8OOOH-BBFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in BCOOOH-BFFFFH area.
Disable = 0 Enable = 1
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& TABLES.11
RB4 REGISTER

Memory Enable-3 Register RB4
Inclex register port: 22H

Data register port: 23H (R/W)
Index: 68H

or

[o[=[s

|o¢] w]

+-
L_" RAM ADDRESS COMOH - CIFFFH
RAM ADDRESS CAD0OH - CYFFFH
FAM ADDRESS CROOOH - CBFFFH
AAM ADDRESS COBOOM - CFFFFH
FRAM ADDRESS DOOOOM - DAFFFH

PAAM ADDRESS DA000H - DTFFFH

RAM ADDRESS DBOUOM - DBFFFH

RAM ADORESS DOOG0H - DFFFFH

Bits

Function

Enable shadow RAM in CO000H-C3FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in C4000H-C7FFFH area.
Disable = 0 Enable = 1

2 Enable shadow RAM in C8000H-CBFFFH area.
Disable = 0 Enable =1

3 Enable shadow RAM in CCO00H-CFFFFH area.
Disable = 0 Enable = 1

4 Enable shadow RAM in DOO0OH-D3FFFH area.
Disable =0 Enable = 1

5 Enable shadow RAM in D4000H-D7FFFH area.
Disable = 0 Enable = 1

6 Enable shadow RAM in DB800OH-DBFFFH area.
Disable = 0 Enable = 1

7 Enable shadow RAM in DC0O006-DFFFFH area.

Disable = 0 Enable = 1
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Memory Enable-4 Register (RB5)
Index register port: 22H

Data register port: 23H (R/W)
Index: 69H

or

w[=[=]=]=]=]=]

| l— Flasd ADORE S5 EO000H - EXFFFH
FAM ADCHEBS 4000 - EFFFFH
HAM ADDHESS EMO0H - EBFFFH

FAM ADDRESE ECOOUH - EFFFFH
FAM ADORESS. FOOOOM - FIFFFH

FAM ADDREES FADODH - FIFFFH

FLAM ADIHE 55 FRO00H - FINFTFH

P ADORE B8 FEO00H « FFFFFN

@ TABLES.I2
RBS REGISTERS Bits

Function

Enable shadow RAM in EOO00H-E3FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in E4000H-E7FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in EBODOH-EBFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in ECO00H-EFFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in EOD00H-F3FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in F4000H-F7FFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in FB000H-FBFFFH area.
Disable = 0 Enable = 1

Enable shadow RAM in FCO00H-FFFFFH area.
Disable = 0 Enable = 1
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& TABLES.13
RB6 REGISTER

BnakO/ 1 Enable Regiser RBS
Index register port: 22H
Data register port: 23H
Index: 6AH

Ll 1 1T 1 1 sesenwen
NUMBER OF BANKS
DRAM TYPE
Bits Function
0-4 Reserved
5 Number of RAM banks used. 0=1 bank.
non-interleaved mode (Default)
1=2 banks

7.6 These bits contain the information for the DRAM
types usad on the sytem board, POST/BIOS
should use the DRAM configuration data stored in
the CMOS RAM of the 82C206 IPC.

7 6 DRAM Types

0 0 Disabled

0 1 256K and 64K bit DRAMs used
( for 640Kbyte combination only)

1 0 256K bit DRAMs used (Default)

1 1 1M bit DRAMs used
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DRAM Configuration Register RB7
Index register port: 22H
Data register port: 23H (R/W)

Index: 6BH
|m|m os m-[a:[mlul[w|
I ROM WATT STATES
EMS WAIT BTATES
EMS ENABLE
FAM WAIT STATES
MEMORY RELOCATION 1M AN
PAGEWN TERLEAVED MODE
¥ TABLE 5.14
RB7 REGISTER Bits Function
1,0 ROM access wait states conlrol,
1 0 Wait States
0o 0 0
0 1 1
1 0 2
1 1 3 (Default)
3,2 EMS memaory access wait states.
3.2 Wait States
0 0 0
¢} 1 1
1 0 2 (defaull
1 i Reserve
4 EMS enable bit. If set to 0, EMS is disabled

(Default). Ifsetto 1, EMS is enabled.

5 RAM access walit states. If setlo 0, accesses
have 0 wait states. |fset to1 (Default), accesses
will have 1 wait state.

6 640Kbyte to 1Mbyte RAM relocation bit. A zero
does not relocate local RAM. A one (Default)
relocates local RAM from 0BOOOOH-09FFFFH to
100000H-11FFFFH, provided total local RAM is
1Mbyte anly.

7 Page/Interleaved mode enable. A 0 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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& TABLES.15
RB8REGISTER

Bank 2/3 Enable Register RB8
Index register port: 22H
Data register port: 23H
Index: 6CH

‘arlm|as!m‘m{m|m[m

1 l I- | | | RESERVED
NUMBER OF BANKS (RW)
. HAAM TYPE [R'W)
Bits Function
0-4 Reserved
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:

6

RAM Type

—'—-Ool'\&
- - O

None (Default)
Reserved

56 Kbit

1 Mbit
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EMS Base Address Register RB9
Index register port: 22H

Data register port: 23H (R/W)
Index: 6DH

‘D?‘OG‘D.’:JD&

D3 | D2

D‘]m‘

I I ! EXPANDED MEMORY

BASE ADDRESS

EXPANDED MEMORY

BASE REGISTER VO BSDE

& TABLES.I6
RB9REGISTER Bits

Function

0-3

These bits are used for the EMS page register VO
base address. The bits are encoded as follows.
with unused combinations being reserved:

3 23 0 /O Base

0 208H/209H
1 218H/219H
1 258H/259H
0 268H/269H
0 2ABH/2A9H
1 2BBH/2B9H
0 2EBH/2ESH

—_——_—-—-—a0009

-0 0= - 00
S P O 1 = W = |
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Bits

Function

7-4

These bits are used for selecting the expanded
memory base addresses. They are encoded as fol-
lows, with all unused combinations being reserved:

A EMS Base Addresses
0 00 O CO000H, C4000H,
C8000H, CCOO00OH
0 00 1 C4000H, (CB8000H,
CCOO00H, DO0O0OOH
0 01 0 CB8000H, CCOO00H,
DO000OH, D4000H
0 0 1 1 CCO00H, D4000H,
D4000H, DB80OO0OH
0 10 0 DO000OH, D4000H,
DB8000H, DCOOOH
6 10 1 D4000H, D800OH,
DCO0OOH, EO000H
0 11 0 D8000H, DCOO0OH,
EQOOOH, E4000H
0 11 1 DCO0O0OH, EOOOOH,
E4000H, ES000H
1 L S EOOOCH, E4000H,

E8000H, ECO00H
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EMS Address Extention Register RB10
Index register port: 22H
Dataregister port: 23H

Index: 6EH
[DT =3 Ds[m UBND? 1] DO]
u— EMS PAGE 3
EMS PAGE 2
EMS PAGE 1
= EMS PAGE 0
& TABLES.I7 =
RBI0OREGISTER Bits Function
1.0 EMS Page 3 address extension bits.
T .G Block of EMS Memory
0 0 1 Mbyte to 2 Mbyte
0 1 2 Mbyte 10 4 Mbyte
T MY 4 Mbyte to 6 Mbyte
1 1 6 Mbyte to 8 Mbyte
3,2 EMS Page 2 address extension bits.
3 2 Block of EMS Memory
0 0 1 Mbyte to 2 Mbyte
o 1 2 Mbyte to 4 Mbyte
1 0 4 Mbyte to 6 Mbyte
R | & Mbyte to 8 Mbyte
54 EMS Page 1 address extension bits.
5 4 Block of EMS Memory
0 0 1 Mbyte to 2 Mbyte
0o 1 2 Mbyte to 4 Mbyte
1 0 4 Mbyte to 6 Mbyte
I & Mbyte to 8 Mbyte
7.6 EMS Page 0 address extension bits.
7 8 Block of EMS Memory
0 0 1 Mbyte to 2 Mbyte
0o 1 2 Mbyte to 4 Mbyte
i 0 4 Mbyte to & Mbyte
1. i 6 Mbyte to 8 Mbyte
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& TABLES.18
RB12 REGISTER

Miscellaneous Register RB12
Index register port: 22H
Data register port: 23H
Index: 6FH

i RESERVED

GA 20 CONTROL (AW,
AS TIME-OUT ENABLE [R/W)
RESERVED

EMS MEMORY SIZE [AW)

Bits

Function

Reserved

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

This bit is used to enable the RAS time-out counter
for page mode operation. The counter is disabled if
sel 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

1 Mbyte to 1.5 Mbytes (0.5MB)
1 Mbyte to 2 Mbytes (1 MB)
1 Mbyte 1o 3 Mbytes (2 MB)
1 Mbyte to 4 Mbytes (3 MB)
1 Mbyte to 5 Mbytes (4 MB)
1 Mbyte to 6 Mbytes (5 MB)
1 Mbyte 1o 7 Mbytes (6 MB)
1 Mbyte to 8 Mbytes (7 MB)

-k kA OO O

T Y - ey N
A = R P R =
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5-4 82C215 DATA/ADDRESS BUFFER

The 82C215 DATA/ADDRESS BUFFER consists of the following sub-
modules,

* Address buffers and latches

* Data buffers and latches

* Bus conversion logic

* Parity generation/detection logic
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55 82C206 INTEGRATED PERIPHERAL
CONTROLLER

The 82C206 contains the equivalent of two 8237A DMA Confrol-
lers, a 7418612 Mapper, two B259A Interrupt Controllers, an 8254
Counter/Timer, and a MC 146818 Real Time Clock with RAM,

Two DMA Controllers are provided and connected in such a way
as to provide the user with four channels of DMA (DMA1) for 8 bit
transfers and three channels of DMA (DMA2) for 16 bit fransfers
(the first 16-bit DMA channel is used for cascading). Included as
part of the DMA subsystem is the Page Register (DMAPAGE)
device which is used to supplement the DMA and drive the upper
address lines when required.

Sixteen channels of inferrupt are provided in the 82C206. These
channels are partitioned into two cascaded confrollers (INTC1.
INTC2) with 8 inputs each.

Of these 16 channels, three are connected intemally to various
devices, allowing 13 user definable channels of interrupt. The
three internally connected channels are as follows:

Channel 0 - Counter/Timer Counter 0 Interrupt

Channel 2 - Cascade to Slave Interrupt
Controller (INTC2)

Channel 8 - Real Time Clock Interrupt

The remaining 13 channels may be defined and utilized as
necessary fo meet the users specific system requirements,

A Counter/Timer (CTC) sybsystem Is provided which contains
three independent counters. All three counters are driven from a
clock inputs to the device. Counter 0 is connected to Interrupt 0
of INTC1. Itisintended to be used as a mulfi-level interrupt to the
systemn for such tasks as time keeping and task switching.
Counter 1 may programmed to generate pulses or square waves
for use by external devices. The third channel (Counter 2) Is a full
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function Counter/Timer which has a gate input for controling the
internal counter, This channel can be usad as an internal counter,
a timer. or as a gated rate/pulse generator.

A Real Time Clock (RTC) isincluded in the 82C206 for maintaining
the time and date. This subsystern also contains114bytes of RAM
in addition to the Clock/Calendar, The Clock/Calendar informa-
tion and RAM are kept active by connecting the device to an
extemal battery when systern power is furned off.

To interconnect and control all of these major subsysterns a top
level confrol section is employed which is divided into subsysterns
for purposes of discussion.

The following Clock and Wait State Control subsystern controls
the generation of DMA wait states and the negation of IOCHRDY
(if programmed to do so) during CPU access of the device.

In order to accommodate over 200 registers in the 82C206 and
maintain |/O decode compatibility with the IBM PC/AT, a multi-
level decode scheme is employed. The Top Level Decode
subsystern performs the function of generating enables to the
various subsystemn. Confrol and direction of the XDO-XD7 data bus
buffers are also handles by this subsystem.

Each of these subsysterns will now be described separately.
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& TABLES.19
82C206 INTERAL
DECODE

56 82C206 - Top Level Decode

The B2C206 Top Level Decode Provides 8 separate enables to
various subsystems of the device. Figure 8 contains a truth table
for the Top Level Decoder. The enabling of the 82C206 XDO-
XD7 output buffers is also confrolled by this section. The cutput
buffers are enabled whenever an enable is generated to an
internal subsystermn and the XIOR signal is asserted.

ACK 9 8 7 6 5 4 3 2 0 RANGE DEVICE
1 0 0 0 0 0 @ X X X X 000-00F DMA1
1 0 0 00 1 9 0 0 0 X 020-021 INTC1
1 00 06 & 1 o 0 0 91 X 022023 CONFIG
1 0 0 o0 1 0 8 0 0 X X 040-043 CTC
1 0 a4 o0 1 1 1 D08 00 o071 ATC
1 6 0 1+ 0 0D 0 X X X X D80-0BF DMAPAGE
1 0 0 1 0 1 g 0O 0 O X DAD-DA1 INTG2
1 00 1 1 D X X X X X O0COo-0DF  DMA2
B X X X X X X X x x x DISABLED
Ko 1L KK X o e e e ey DISABLED
b S IR, R (L " B DISABLED

The decode scheme employed in the 82C206 is designed to
comply with the IBM PC/AT requirements and is more fully
decoded. If the user wishes to take advantage of the areas
which are unused by inserting additional peripherals in the /O
map. he may do so since the subsystems in the 82C204 will not
respond fo the unused address spaces established by the Top
Level Decoder. The extra peripherals may be tied directly to the
XDO-XD7 data lines since the 82C206 output buffers are not
enabled unless an internal subsystem is enabled,
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& TABLES 20
CONFIGURATION
REGISTER 023H

® TABLES 21
CONFIGURATION
REGISTER
BITS 6 AND 7

57 CLOCK AND WAIT STATE CONTROL

The Clock and Wait State Control subsystem performs four func-
fions, control of the DMA command width, confrol of the CPU
read or write cycle length. and selection of the DMA clock rate.
All of these functions are user selectable by writing to the Configu-
rafion Register located at address 023H.

Writing and reading this register is accomplished by first writing a
01H to location 022H to select the 82C206 Configuration Register,
and then performing either a read or write to location 023H,

msb 1sb

b7 b6 b5 b4 b3 b2 b1 b0

RW1 RWO 186W1 16W0 8W1 8WO EMR CLK

RW1-RWO-When the higher speed CPU's are accessing the
82C206, the cycle can be extended by programming up to four
wait states info the Configuration Register. This will cause the
82C206 to assert a not ready condition on IOCHRDY (low)
whenever a valid decode from the Top Level Decoderis de-
tected and either XIOR or -XIOW is asserfed. IOCHRDY will remain
low for the number of wait states programmed into the
Configuration Register bits 6 and 7.

RW1 RWO Read/Write
Cycle Wait States
0 0 1
0 1 2
1 0 3
1 1 4
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& TABLES22
16W1, 16WD
CONFIGURATION
REGISTER

& TABLES 23
W1, 8Wo
CONFIGURATION
REGISTER

Wait states are in increments of one SCLK cycle and are not
affected by the DMA Clock Divider,

16W1-16W0—Wait states can be independently controlled for
both 8-bit and 16-bit DMA cycles. This allows the user to tailor
the DMA cycle more closely to the application.

16W1 16WO0 16-Bit DMA
Wait States

0 0 1

0 1 2

1 0 3

1 1 4

8W1-8WO0—Wait states may be inserfed in 8-bit DMA cycles by
programming these two bits in the Configuration Register

BW1 BWO0 B-BitDMA
Wait States

0 0 1

0 1 2

1 0 3

1 1 4

Further control of the cycle length is available through the use of
the IOCHRDY pin on the 82C206. During DMA this pin is used as an
input to the wait state generation logic to extend the cycle if
necessary. Thisinput is driven low (0) by the peripheral to extend
the cycle. The cycle can then be completed by releasing
IOCHRDY and allowing it to retum high (1).
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EMR - This bit enables the extended - DMAMEMR function,
Normnally the asserfion of -DMAMEMR is delayed one clock

cycle later than - XIOR in the IBM PC/ATimplementation. This may
not be desirable in some systems A 1" programmend into this bit
position will start - DMAMEMR at the same time as -XIOR.

CLK - This bit allow the user to insert a divider befween the DMA
Controller subsysterns and the SCLK input pin, or connect the two
directly. When this bit position contains a "0, the SCLK input is
divided by two and is used fo drive both the 8-bit band 16 bit
DMA subsystems. A " 17 in this position by passes the divider and
uses the SCLK input directly. Whenever the state of this bit is
changed, an internal synchronizer controls the actual switching of
the clock to prevent a short clock pulse from causing a DMA
malfunction.

The Configuration Register cantents are preloaded by RESET to
aninitial value of 0CO hex. This value establishes a default which
is IBM PC/AT compatible and comesponds to:

Read/Write cycles—4 wait states

16-bit DMA transfers—1 wait state

8-bit DMA transters—1 wait state

-DMAMEMR delayed 1 DMA clock cycle later than - XIOR,
DMA clock is equal o SCLK/2.
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58 SHADOW RAM

For efficient execution of BIOS. it is preferable to execute BIOS
code through RAM rather than through slower EPROMs, The
82C212 provides the shadow RAM feature which if enabled
allows the BIOS code to 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 significantlyimproves the performance as
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.

If more than 1 Mbyte of system RAM exists, it Is mopped as shown
in Figure 5.5 . if the shadow RAM feature is not invoked.

This means that RAM in the 640K byte to 1 Mbyte area cannot
be accessed, If the shadow RAM feature is used. then the RAM
is mapped as

SYSTEM AAM
e MAPPING AbREas
IFFFFFH
A RAM
300000H
aMBe 2FFFFFH
& % RAM
200000H
2MB 1FFFFFH
€ 3 RAM
100000H
L OFFFFFH
ROM
640 KB 000000H
€ 3 RAM 0aFFFFH
oka 000000
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& FIGURE S 6
RAM MAPPING
WITH
SHADOW RAM
(MORE THAN
IMB OF RAM)

shown in Fugure 5.6 , overlapping or Shadowing the EPROM area,
In both cases, for accesses beyond the 1 Mbyte address range.
the processor is switched from real to protected mode from BIOS.

4 MB

amB

2MB

1MB

£40 KB

0OKB

SYSTEM RAM

MAPPING

SHADOW RAM

RAM
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3FFFFFH

300000H
2FFFFFH

200000H
1FFFFFH

100000H
OFFFFFH

000000H
09FFFFH
000000H



HOW TO SETUP SHADOW RAM

In this case suppose you want your BIOS (from FOO00H to FFFFFH)
shadow to RAM,

1. Move cursor to register 65H, bit 4:
The right side screen message will show:

ROM Configuration Register RB1

SHADOW RAM at FO0O00H to FFFFFH
0 = Read/Write Enable
1 = Read Only (Write Protected)

This function is used fo set your shadow RAM to READ/Write
enable or just Read only.

Suppose you don’'t want change your BIOS in the shadow
RAM, use <PgUp> and <PgDn> to select the bitto "1"

2. Move cursor to register 65H, bit O;
The right side screen message will show:

ROM Configuration Register RB1

ROM at FOO00H to FFFFFH
1 = ROM Disabled
0 = ROM Enabled

You must disable the ROM so that we can use the shadow
RAM BIOS: use <PgUp> and <PgDn> to select the bit o " 17,

N286 Motherboard UsersManual 119




3. Move cursor to register 69H, bit 4;
The right side screen message will show:

Memory Enable-4 Ragister RB5

SHADOW RAM at FOOOOH to F3FFFFH
0 = Disable
1 =Enable

After disable the BIOS ROM above. the sequence is
enable the RAM as shadow RAM.

First we enable the RAM between the address from
FOOOOH to FAFFFFH.

Use <PgUp> and <PgDn> to select the bit to " 1" move
cursor fo bit 5,6.7 separately: same as the bit 4 set those
bitsto "1"

EXIT

Now we have finished those setup. and press <ESC> to
return main menu.

Move highlight bar to the "ENABLE/DISABLE VIDEO AND
MAIN BIOS SHADOW" item and press <Enter> key,
In this itern the screen will show as below:

SHADOW FOR ROMBIOS » 0
SHADOW FOR VIDEORAM » 0
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You want to set shadow for ROM BIOS and all setup you
have done just before, here Is an switch that can active
your shadow RAM function.

Move cursor on the "SHADOW FOR ROM BIOS” item the
message on the right side screen will show as below:

SHADOW FOR ROM BIOS

1=SHADOW ENABLE
0=SHADOW DISABLE

Use <Pglp> or <PgDn> to set thisitern to "1 and press
<ESC> to return main menu.

Move highlight bar to the "WRITE CMOS REGISTERS AND
EXIT" itern, press <Enter> fo rebooting and to let those
setup write into CMOS.or move highlight bar fo the "DO
NOT CHANGE CMOS AND EXIT" item, press <Enter> to
rebooting but don’t change CMOS data.
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& FIGURES.7
EMS MAPPING

59 EMS ADDRESS TRANSLATION LOGIC

Expanded Memory System or EMS is a memory mapping scheme
used to map a 64 Kbyte block of memory in the EPROM area
DOO0OH-DFFFFH to anywhere in the 1 Mbyte 8 Mbyte area. This 64
Kbyte memory block is segmented into four 16 Kbyte pages.
Through a franslation cable. each 16 Kbyte segment can be
mapped any where in the 1 Mbyte to 8 Mbyte area. Since the
82C212 uses the translation table in the EMS mode. address lines
Al4d to A22 are transiatied by the appropriate EMS mapping
register. Hence, this scheme does not require switching between
user and protected mod. Figure 5.7 shows the EMS organization
with a pessible traslation scheme. It is possible for the 82C212 to
map this 64Kbyte block to anywere in the 0 to 8 Mbyte area.
However. it is desirable to map this block above the 1 Mbyte area
in order to not use the RAM space in the 0 to 640 K byte area.
Although the EMS scheme translates the 64 Kbyte block in the
DOODOH-DFFFFH area. it is possible fo select a 64K byte block from
any other area.

BYSTEMRAM  umen)
ADORE B
L)
TRAMBLATION
NS PAGES .
BIOg-ROM LTSI,
BOFTWARE AFE A e
ADDRESS COFFFFN
AGE 3
OFFFFFN
1 GDO00OM M
OOFFFN
4 180 PAGE 2
GOFFFFM i ciadd VITPTITITTIA s
QOO0 H OOFFFTH
ALLE PAGE 1
CONO00 -
i
et R
b soriodid VAL,
SODO000H
\ nan
I AL
1
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& TABLE5.24
MEMORY
CONFIGURATION

5-10 MEMORY CONFIGURATION

The possible configurations for onboard memory are listed in the
table 5.24. each bank is 16 bits wide plus two bits for parity.

DRAM Type Total EMS

BANKC BANK1 BANK2  BANK3| Memory Range
1 0 0 0 . 0 disable 0
2 256K 0O 0 0 512Kb 0
3 M 0 0 0 2Mb 1Mb to 2Mb
4 256K 64K 0 ] 540Kb 0
5 256K 256K O 0 iMb 1Mb 1o 1.384Mb
6 ™M M 0 0 4Mb 1Mb to 4Mb
7 256K 256K 256K 0 1.5Mb 1Mb to 1.5Mb
B8 256K 256K ™M 0 3Mb 1Mb o 3Mb
9 M ™ ™ 0 EMb 1Mb to 6Mb
10 256K 64K 256K 256K | 1.64Mb 1Mbto 1.64Mb
11 256K 256K 256K 256K | 2Mb 1Mb to 2Mb
12 286K 64K M ™ 464Mb  1Mbto 4.64Mb
13 256K 256K 1M M 5Mb 1Mb to SMb
14 1M iM iM ™ aMm 1Mb to BMb

Page/interleaving is possible for only those combinations with
similar pairs of DRAMs. In table 5.24, page/interleaving is possible
with combinations 5.6,11.13 and 14.
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511 1/O ADDRESS MAP

& TABLE 525
1/0 ADDRESS

s /0 ADDRESS

FUNCTIONS

000-01F
020-03F
040-05F
060-06F
070-07F

080-09F
0AO-0BF
0CO-0DF
OF0

OF1
OFB-OFF
1FO-1F8
200-207
278-27F
2FB-2FF
300-31F
360-36F
378-37F
380-38F
3A0-3AF
3B0-3BF

3C0-3CF
3D0-3DF
3F0-3F7

3F8-3FF

DMA CONTROLLER 1, 8237
INTERRUPT CONTROLLER, B259A, MASTER
TIMER 8254-2

KEYBOARD CONTROLLER, 8742
REAL-TIME CLOCK, NON-MASKABLE
INTERRUPT MASK

DMA PAGE REGISTERS 74LS612
INTERRUPT CONTROLLER 2, 8259, SLAVE
DMA CONTROLLER 2, 8237

CLEAR MATH COPROCESSOR BUSY
RESET MATH COPROCESSOR

MATH COPROCESSOR

FIXED DISK

GAME /O

PARALLEL PRINTER PORT 2

SERIAL PORT 2

PROTOTYPE CARD

PC NETWORK

PARALLEL PRINTER PORT 1

SDLC, BISYNCHRONOUS 2

SDLC, BISYNCHRONOUS 1
MONOCHROME DISPLAY AND
PRINTER ADAPTER

RESERVED

COLOR GRAPHICS DISPLAY ADAPTER
DISK DRIVE CONTROLLER

SERIAL PORT 1
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& TABLES 26
PAGE REGISTER
ADDRESS

5-12 DIRECT MEMORY ACCESS (DMA)

The DMA confroller is for quick data transfer between the disk
drive, adaptar cards. and memory by fransferring blocks of data
at one time, thus free the microprocessor for other tasks.

The system supports seven DMA channels. The DMA channels are
assigned as follows:

CTRL 1 CTRL2

Cho - Spare Ch4 - Cascade for CTRL 1
Ch1 -SDLC Ch5 - Spare

Ch2 - Diskette Ch6 - Spare

Ch3 - Spare Ch7 - Spare

Channels 0 through 3 are contained in DMA controllers 1. These

channels support 8-bit data transfers batween 8-bif |/O adapters
and 8- or 16-bit-system memory. Each channel can fransfer data
in 64K blocks throughout the 16-megabyte system address space

Channels 4 through 7 are contained in DMA controller 2 Channel
4is used to cascade DMA CTRL 1 to microprocessor. Channe
6 and 7 can transfer only words in 128K bytes blocks in even-byte
boundaries. These channels are to be used with only 16-bit
devices,

The address for page register are as follows:

PAGE REGISTERS |/O HEX ADDRESS

DMA CHANNEL 0 0087
1 0083
0081
oos2
008B
0089
008A
REFRESH 008F

~ oo WM
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Address generation for DMA channels is as follows:

For DMA channels 3 through 0

Source DMA Page Registers 8237A-5

Address A23........ A16 A15-A0

NOTE: To generate the addressing signal. 1byte high enable
(BHE), by inverting address line A0 for DMA channels 7
through 5.

For DMA channels 7 through 5

Source DMA Page Registers 8237t-5

Address A23............A17 A16- A1

NOTE: The 'BHE' and ‘A0’ addressing signals are forced to a
logic 0. DMA channel addresses do notincrease or
decrease through page boundaries (64KB for channels 0
through 3 and 128KB for channel 5 through 7)
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& TABLES 27
DMA CONTROLLER
REGISTER

DMA controller registers are listed as follows:

HEX ADDRESS COMMAND CODES
0Co CHO base and current address
0c2 CHO base and current word count
oc4 CH1 base and current address
0C8 CH1 base and current word count
ocs CH2 base and current address
0CA CH2 base and current word count
occ CH3 base and current address
0CE CH3 base and current word count
oDo Read Status Reg./Write Command Reg.
oD2 Write Request Reg.
oD4 Write Single Mask Register Bit
0D6 Write Mode Register
oDs Clear Byte Pointer Flip-Flop
0DA Read Temporary Reg./Write Master Clear
obc Clear Mask Register
ODE Write All Mask Reg. Bits
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CHANNEL O
GATE O
CLKINO
CLKOUT 0

CHANNEL 1
GATE 1
CLKIN 1
CLKOUT 1

NOTE:
CHANNEL 2
GATE 2

CLKINZ2
CLKOUT 2

programming.
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5-13 SYSTEM TIMERS

The system has three programmable timer/counters controlled by
an Intel 8254-2 timer/counter chip. Thase are channels 0 through
2. defined as follows:

SYSTEM TIMER
Tied on

1.180 MHz OSC
B259A IRQ 0

REFRESH REQUEST GENERATOR
Tied on

1.190 MHz OSC

Request Refresh Cycle

Channel |is programmed fo generate a 15-second
period signal.

REFRESHREQUEST GENERATOR
Controlled by bit 0 of port hex 61, PP1 bit
1.190 MHz OSC

Used to drive the speaker

The 8254-2 timer/counter is freated by system programs as an
arrangement of four programmable external I/ O ports. Three are
treated as counters; the fourth is a control register for mode



5-14 SYSTEM INTERRUPTS

Sixteen levels of systern interrupts are provided by the 80286 NMI
and two 8259A Interrupt Controller Chips. The following shows the
interrupt-level assignments in decreasing priority:

LEVEL FUNCTION

Microprocessor NMI
Interrupt Cantrollers
CTLR1 CTLR2
IRQ 0

IRQ 1

IRQ2—

IRQS
IRQ9
IRQ10
IRQ11
| IRQ12
IRQ13
IRQ14
IRQ15

IRQ 3 Serial port 2
IRQ4
IRQS
IRQE
IRGQ7

Parity or /O channel check

Timer output 0

Keyboard (Output buffer full)
Interrupt from CTLR 2
Realtime clock interrupt
Software redirected to INT 0AH (IRQ2)
Reserved

Reserved

Reserved

Coprocessor

Fixed disk controller
Reserved

Serial port 1
Parallel port 2
Diskette controller
Parallel port 1
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5-15 1/O CHANNEL

A. SLOT

The following charts summerize pin assignments for the I/O chan-

nel connectors:

A-5IDE SLOT 1 THROUGH SLOT 8

YO PIN SIGNAL NAME INPUT/OUTPUT

A1 /O CH CK I
A2 SD7 o]
A3 SD6 o]
Ad SDs Ile]
A5 SD4 o]
AB SD3 Ile]
AT sDz o]
AB SD1 o
A9 SDo o
A 10 /O CH RDY |
A1l AEN (@]
A12 SA19 Vo
A13 SA18 o
A 14 SA17 Vo
A15 SA16 o
A6 SA15 Vo
AT SA14 Vo
A18 SA13 o]
A19 SA12 Vo
A 20 SA11 lfo]
A21 SA10 Vo
A22 SA9 o]
A23 SA8 l{e]
A24 SAT o
A 25 SA6 o
A26 SAS o
Az27 SAd o
A28 SA3 o
A29 SA2 o
A30 SA1 o
A3l SAD l[e]
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B-SIDE SLOT 1 THROUGH SLOT 8

IO PIN SIGNAL NAME INPUT/OUTPUT
B1 GND GROUND
B2 RESET DRV 0
B3 +5VDC POWER
B 4 IRQ 8 |
BS5 -5 VDC POWER
BE& DRQ2 |
B7 -12VDC POWER
B8 ows |
B9 + 12 POWER
B 10 GND POWER
B 11 -SMEMW (o]

B 12 -SMEMR (@]

B 13 oW o

B 14 -I0R 1o

B 15 -DACK3 0

B 16 DRQ3 |

B17 -DACK1 O

B 18 DRQ1 (o]

B 19 REFRESH o

B 20 CLK (o]

B 21 IRQ7 I

B 22 IRQE |

B 23 IRGS |

B 24 IRQ4 |

B 25 IRQ3 |

B 26 -DACK2 (o)

B 27 T/iC o

B 28 BALK @]

B 29 +5VDC POWER
B30 0scC o

B 31 GRD GROUND
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C-SIDE SLOT @ THROUGH SLOT 16

O PIN SIGNAL NAME INPUT/QUTPUT

Ci1 SBHE 1o
c2 LA23 1o
C3a LAZ2 o
C4 LAZ1 o
cCs LA20 1o
cCe LA19 o
c7 LA18 Vo
cs LA1T lle}
c9 MEMR o
G 10 MEMW lle]
C11 SDos o
c12 SDog o]
c13 sD10 o
C14 SD11 10
C15 sz 1o
C 16 SD13 1o
C17 SD14 1o
C 18 SD15 1o
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D-SIDE SLOT @ THROUGH SLOT 16

170 PIN SIGNAL NAME INPUT/OUPUT
D1 -MEMCS 16 |
b2 AOCS 16 |
D3 IRCQ 10 I
D4 IRQ 11 I
DS IRQ 12 |
D& IRC 16 |
D7 IRC 14 I
(o} -DACK 0 o
D3 DRQQ |
D10 -DACK 5 e}
D11 DRQ 5 [
D12 -DACK & (o]
D13 DRQ & |
D14 -DACK 7 ]
D 15 DRQ 7 |
D16 +5V POWER
D17 -MASTER |
D18 GND GROUND
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5-16 SYSTEM BLOCK DIAGRAM

& FIGURESS

SYSTEM BLOCK
DIAGRAM H

== § if: L
§a 2 ™ 5
£ T i 2
31 & i g i g i
by }

=

o

(4

[4:]

.

X

(&

o

|

m

=z

w

-

w

e =t !

|
=] E B o= T 51 g
-l
P R
Ftarrr~! 8 e SE (3%
| sl

134 N286 Motherboard User's Manual



® FIGURES 9
JUMPERS |
CONNECTORS
LOCATION

— 2 E| [g]

(=2]

|i.o_i.| [o.oo]

[#ssnssssnsssnnssssnsnnanananas

N286 Motherboard User's Manual

135







