


TABLE OF CONTENTS 

Specifications __________________________ ___________________ ____ 1 

How to Set up Your 286 Motherboard _____ _____ 2 

Installation __ __ ____ ______ __________ _______________________ ____ 13 

EMS Driver Set-up ---- ------------ -- -------- --------- --- 15 

EMS Driver Preparation -------------------------------17 

Connector Pinouts -------------- ------ -- -------- --------- 21 

1/ 0 Channels __ _ _ _ ____ _____ ____________________ _____ 25 

System Block Diagram -- -- ---- -- --------- -- --- -- ------ 27 

Memory Address Range ____ ___ _____________ ___________ 28 

IBM PC 1M , PC/XTlM , PC/ ATlM are registered trademarks of International 
Business Machines Corp. 



SPECIFICATIONS 

• 6 or 12 MHz 80286 selectable by keyboard or by 
hardware switch , 80286 - 12 CPU. 

• 4MB high-speed memory standard 

• 16MB expandable in the protected virtual address 
mode 

* 2 sockets for PHOENIX, AWARD, ERSO or AMI BIOS 
(any BIOS fully compatible with IBM™ BIOS) 

• 8 1/0 expansion slots 

• Socket for 80287 numeric processor 

• CMOS clock and calendar circuit 

• Battery on-board (easily serviced, easily replaced) 

• 6 custom chips set us~d to reduce total ICs 

• EMS control circuit 

• 24-bit addressing and 16-bit data pathing capabilities 

• 16-level interrupt 

• 7-channel direct memory access (DMA) 

• 3-programmable timers 

• Speaker/keyboard connector 

* Standard AT ™ power supply connector 

* Small AT ™ dimensions 

High temperature burned-in 

• 0-wait state or 1-wait state selectable 
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How to Set Up 
Your 286 ~otherboard 

BIOS ROM 

1. BIOS ROM (Lo) is inserted into ROML 

2. BIOS ROM (Hi) is inserted into ROM 2. 
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Figure I 
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3. When ROM type 27128 is used , 
DIP switch -5 is set to ON . 

4. When ROM type 27256 is used, 
DIP switch -5 is set to OFF 
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Figure 2 
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B. KEYBOA.RD BIOS 

1. 8742 with keyboard BIOS programmed in it is 
inserted into the location marked "8742". 

2. 

3. 

r---' 

8042 
8742 

Figure 3 

When an AWARD type keyboard BIOS 
(switchable by using port 22) is used, 
JP3 is set to CLOSE. 

When a PHOENIX type keyboard BIOS 
(switchable by using Port 15) is used, 
JPJ is set to CLOSE 

. . . 
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C. DRAM 

1. A total of 8 (0-7) modes are available 
depending on memory sizes, for insertion 
of DRAMs. The figures below show the 
methods of DRAM insertion . When 416-+ 
or 41256 DRAM is used, the DRAM 1s 
inserted into the 16-pin side. When 
421000 DRAM is used, it is inserted 
into the 18-pin side. 
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Figure 5 

**MODE SETIINGS** 
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Figure 6 
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Figure 7 

2. MODE 0 
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Figure 8 

A total of 18 DRAMs( 41256-8 ) are inserted 
onto BANKO. The DIP switches -6, -7, -8 are 
each set to ON. In MODE 0, the memory 
location is 00000 - 7FFFFH and the memory 
size is 512KB. 

3. MODE 1 

A total of 18 DRAMs ( 41256- 8 )are inserted 
onto BANK 0, and a total of 18 DRAMs (4164- 8 ) 
are inserted onto BANK 1. The DIP switches 
-6, -7, and -8 are set to ON, ON, and OFF 
respectively. In MODE 1, the memory location 
is 00000 - 9FFFFH and the system memory size 
is 640KB. 
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4. MODE 2 

A total of 18 DRAMs(41256- 8 )are inserted 
onto BANK 0, and a total of 18 DRAMs ( 41256- 8 ) 
are inserted onto BANK 1. The DIP switches 
-6 -7 and -8 are set to ON, OFF and ON 
re~pe~tively. In MODE 2, the memory locations 
are 00000 - 9FFFFH and lOOOOOH - 15FFFFH. 
System memory size is 640KB and expansion 
memory size is 384KB. 

5. MODE 3 

A total of 18 DRAMs(41256- 8 )are inserted 
onto BANK 0 and a total of 18 DRAMs ( 41256- 8 ) 
are inserted onto BANK 1. The DIP switches 
-6, .-7, and -8 are set to ON, OFF and OFF 
respectively. In MODE 3, the memory location 
is 00000 - 9FFFFH and the system memory size 
is 640KB + EMS (384KB). The EMS (384KB) 
memory can be used as an EXPAND memory with 
a capacity of 16KB x 24 pages, by using a 
SUNT AC EMS driver program. 

6. MODE 4 

A total of 18 DRAMs(421000-8 )are inserted 
into BANK 0. The DIP switches -6, -7, and -8 
are set to OFF, ON and ON respectively. In 
MODE 4, the memory locations are 00000 - 9FFFFH 
and lOOOOOH - 25FFFFH and the system memory 
size is 640KB + 1,408KB. 
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7. MODE 5 

A total of 18 DRAMs(421 000-8 )are inserted 
onto BANK 0. The DIP switches -6, -7 and -8 
are set to OFF, ON, and OFF respectively. In 
~ODE 5, the memory location is 00000 - 9FFFFH; 
the system memory size is 640KB + EMS (1,408KB). 
The EMS (1,408KB) memory can be used as an 
EXPAND memory with a capacity of 16KB x 88 pages, 
by using a SUNT AC EMS driver program. 

8. MODE 6 

A total of 18 DRAMs(421000-8) are inserted 
onto BANK 0 and a total ot 18 DRAMs ( 421000-8 ) 
are inserted onto BANK 1. The DIP switches 
-6, -7 and -8 are set to OFF, OFF and ON 
respectively. In MODE 6, the memory locations 
are 00000 - 9FFFFH and lOOOOOH - 45FFFFH; 
the system memory size is 640KB + 3,456KB. 

9. MODE 7 

A total of 18 DRAMs(421000-8 )are inserted 
onto BANK 0 and a total of 18 DRAMs(421000- 8 ) 
are inserted onto BANK 1. The DIP switches 
-6, -7 and -8 are set to OFF, OFF and OFF 
respectively. In ·MODE 7, the memory location 
is 00000 - 9FFFFH and the system memory size 
is 640KB + EMS (3,456KB). The EMS (3,456KB) 
memory can be used as an EXPAND memory with 
a capacity of 16KB x 216 pages, by using a 
SUNT AC EMS driver program. 
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D. MONITOR TYPE 

When a color monitor is used, DIP switch -:2 is se t 1. 
t0 ON. 

2. When a monochrome monitor 1s used , DIP switch - 2 is 
set to OFF. 
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Figure 9 
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E. CLOCK SPEED SWITCHING 

1. When switching speeds externally: 
A mechanical switch is installed onto JP7 , 
JP7 in the OPEN state provides Low speed, 
when CLOSED, it provides High speed. 

2. When JP7 is OPEN, the clock speed can be 
switched by using the ke board. When usinp_, 
AWARD BIOS, keys CTRL , : ~ Ti and ~ 
(minus) are pressed sim~ous to switch to 
High speed. Keys LCI.R!:J , ALT and [±] (plus) 
are pressed simultaneously to switch to Low speed. 

3. 

4. 

If the power is turned on while J.P7 is OPEN,. it 
will turn to Low speed. If JP7 IS CLOSED, It 
will invalidate the keyboard operation and will 
switch to High speed at all times. 

When using PHOENIX BIOS, keys ICTRLj IAL Tl 
and rn are pressed simultaneously to switch 

speed . (some keyboard chip keys I CTRL l l AL TJ G 
are presse d simultan eously to switch speeds.) 

2 

Figure 10 
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F. EMS PORT ADDRESS 

1. When using 098 - 09FH as the EMS Port Address. 
DIP switch -4 is set to OFF. The SUNTAC EMS 
driver program sett ing is used at this point. 

2. When using OE8 - OEFH as the EMS Port Address. 
DIP swi tch -4 is set to ON. The SUNTAC E\1S 
driver program setting is used at this point. 

• • • 
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Figure 11 
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G. RESET SWITCH 

A mechanical switch is installed onto JP6. 
When JP6 is OPEN, the CPU will run; when 
JP6 IS CLOSED. the CPU will be reset. 

liiiiiUiui· 
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H. MAIN MEMORY WAIT 
STATE SELECTION 

1 fOl JP6 

2lQJ 

A mechanical switch is installed onto JPS. 
W~en JPS is OPEN, the setting will be one 
wa1t state. When JPS is CLOSED, the setting 
will be zero wait state. 

JP5 

:[g] ~ 

Figure 13 
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INSTALLATION 

Peripherals required: 

1) 286 Mo!herboard 
2) IBM AT TMpower supply or compatible equivalent 
3) IBM™ monochrone/graphics display board. color 

card, EGA card or compatible equivalent 
4) IBM™ keyboard or compatible equiva lent 
5) Monochrome, color, or EGA monitor 

Procedures: 

l) Connect power supply connectors to P8 as marked. 
2) Plug in keyboard connector to the keyboard 

receptical (122) at the back. 
3) Install monochrome or color graphic display board 

in expansion slot 1 or 7. 
4) Select monochrome or color at DIP switch -2. 
5) Connect monitor cable to the display board. 
6) Make sure 

11
LOW BYTE" or 

11
EVEN BYTE" BIOS 

is on IC23. 
7) Make sure 

11
HIGH BYTE" or 

11
000 BYTE" BIOS 

is on IC33. 
8) Set the RAM size as follows by DSPl: #6-8. 

I #8 #7 #6 MODE SIZE 
ON ON ON 0 512KB 

1 OFF ON ON 1 640KB 
' ON OFF ON 2 640KB + 384KB 
I OFF OFF ON 3 · 640KB + EMS (384KB) 

ON ON OFF 4 640KB + 1408KB 
OFF ON OFF 5 640KB + EMS (1048KB) 
ON OFF OFF 6 640KB + 3456KB 

I OFF OFF OFF 7 640KB + EMS (3456KB) 1 
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9) T TM h . 
For those which have the IBM PC/A c asts or 
compatible equivalent, plug in the speaker 
connector to SP and the "Power LED and 
EXT LOCK" con~ector to 120 at the front, 
and the "TURBO LED" connector to JP8. 

10) Turn on the monitor. 
11) Turn on the power supply. 

Figure 14 
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EMS DRIVER SET-UP 

1. Boot your PC1M system by using DOS1M and the system will 
prompt you with A > . 

2. Copy the SEMS.SYS file onto your DOS™ diskette . 

3. Type: 

COPY CON CONFIG.SYS <Return> 
DEVICE= SEMS.SYS /M:xxx /P:xxxx /I:xxx <Return> 
AZ <Return> 

where M:xxx System memory stze, default is 640KB. 

EMS Physical page segment address, 
default automatic. 

P:xxxx 

I:xxx EMS Port address E8H or 98H. 

The screen will display as follows: 

1 File(s) copierl 

A > 

4. Reboo~ your system. The following screen will 
appear: 

* SU NTAC ·62 Ch1p Set EMS Dr1ver Rev l . 00 " 
* (C) Copyr1ght SU N ELE CT RO NICS CORP . 1987" 
***~************~***************~********** 

EM S DRIVER INSTAL L TOTA L PAGES · xxxx 
EMS PAGE SEG MEN T. xxxxH 
EM S PORT ADDR ESS xxxxH 
A > 
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5. You can run RAMB~'\/K SOFTWARE like 
VD.SYS, PB.COM, or RAMTEST. 

Example: 
If 384K has been set as the virtu a l disk 
type in the command line as fo1l ows: ' 

COPY CON CONFIG.SYS <Enter > 
DEVlCE = SEMS.SYS < Enter > 
DEVlCE = VD.SYS / 384/ < Enter > 
"Z < Enter > 

Note: l. The EMS software supports SEMS , SFMS4, 
SEMSS . 

2. If you have YGA & ARCNET in your system . you 
probably ne-ed to se t DEYICE-SEMSS.SYS/ 
P:CCOO/. 
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INSTRUCTION FOR EMS 
DRIVER PREPARATION 

J. After the power i" turned on, and before ORA~ 
hegim refre~hing. an in it!al va lue needs to he 
written into E\1S Regi-,ter RO. ( Th i~ wri ting 
~hould done 1\ ithin BIOS R0\1. ) 

Initial \alue~ 

( 1) Writ e 90H when 1/ 0 port add re s~ is Ek H. 
(~) Write 93H when 1/ 0 port address is 9kH. 

1 When the data ha-, been written into EMS 
Regi~te rs RO- R 7. Bit 7 in RO has to be re ad 
in order to C< 1nfirm whether the Reg i'-!er 
contenh h:.!Ve been tran..,ferred from DADR 
to HADA. 

(I) When Bit 7 Ill RO IS I, the transfe r has 
yet to he ac hieved. 

(~) When Bit 7 Ill RO I'> 0. the transfer ha:, 
been achieved. 

3. The sy:-. tem memo ry size in the EMS Registe r shou ld 
not he set at any value larger than 640KB (AOH). 

4. The segment sta rt address in EMS Registe r R3 
should not be ~et a t any va lue smaller than the 
syste m memory size (R2). 

-17-

5. When setti ng the page number~ ol b~tn l\~ 0-3 in F- \1S 
Regi~ t er~ R4-R 7, the number'- ,htJ ukl_ corres pti!IU 
to the page number~ counted. h: 1111\.B u: 1ts. lr 11 m 
the DRAM addre~s 0000 00011. 

Exdmple: 

When E \1S has a sy<,tem memon ' i ll' '11 MO f-.. B 
and the u~ahle page head i~ to he 'et 

640- 16 = -+0 ( ~ K II ) 

Therefore, 2HH i:, set a~ the page.· heal: 

Incidentally. a phy~ical page can he :e : o: ~ .s,·d 
by ~etting ih co rre ~ po nding hank ~11 r ). 

6. The banks 0-3 in E\1S Rcgi..,teh R4 -R7 are :,i,,;,,~ 

in correspondence to phy..,ical J1dgc> 0-3 

7. Wh en the system memor: :-,ize i' I M!) ! a~ show :1 111 

th e Memory Adclre:-.~ Sc.·tting 3 11n page 2SJ t ilt: 
sett ing of E\1S page No. at -+UH will 1 e- sult i n 

8. 

the producti on of an image from tl :c. memory's 
0000 : 0000 H. 

EMS maximum pages \'m . are ~Ill page.., at 41\1H. 
The memo ry ~ ize that can he U'-Cd with DOSTM is 
640KB. 

-18-



~· 

EMS Registers 

EMS INTERFACE 
07 06 05 04 03 02 01 DO Oescr>ption 

Vanab le port T,'R Variable ;:-art address 
T ; R flag 

address flag 
Read 

1 Transfer 

RO Transfer flag 
yet to be 

1Read 1 
done 

RO Read A9 A8 A7 A6 A5 A4 A3 0 Transfer 

enable 
done 

EMS Port Address !Wnte l 
Wrtte 

1 Read poss1ble 

I I 
--

I I Location Description I EMS98 / E8 

0 Read 

tm posstble 

I "L" E8H Access to 80287 IS impOSSi ble at EB-EFH 
R1 Reserved 

I 

I "H" 98H I Access to 74LS612 1S im possible at 98-9FH 

I 

R2 Sys tem m em - A19 A18 A17 A16 ~15 f- 14 f1xed 0 Read tmposslble 

ory Stze (AOH 00000-9FFFFH ) 

R3 Segment A19 A18 A17 A16 A15 ~14 f1xed 0 Read tmposstble 

start address iCOH segmentCOOOH , 

R4 Bank 0 P7 P6 P5 P4 P3 P2 PI PO Read 1mposs1ble 

R5 Bank 1 P17 P16 P15 P14 P13 P12 P11 P10 Read 1mposs1b le 

R6 fl:mk 2 P27 P26 P25 P24 P23 P22 P21 P20 Read 1mposs1b le 

R7 Bank 3 P37 P36 P35 P34 P33 P32 P31 P30 Read 1mposs1b le 

-19-
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CONNECTOR PINOUTS 

1. POWER SUPPLY CONNECTOR (P8) 
3. KEYBOARD SWITCH 

& LED CONNECTOR (120) 

PIN DESCRIPTION 

PIN DESCRIPTION 
1 POWER GOOD 
2 + 5V DC 1 LED POWER 
3 + 12V DC 2 KEY 
4 -12V DC 3 GROUND 
5 GROUND __J 
6 GRCJUND ! 

4 KEYBOARD INHIBITOR 

5 GROUND 
7 GROUND 

I 8 GROUND 

9 -5V DC 

10 + 5V DC 

11 + 5V DC 
12 + 5V DC 4. KEYBOARD CONNEC fOR (J22) 

2. SPEAKER CONNECTOR (J 19) PIN DESCRIPTION 

1 KEYBOARD CLOCK 

2 KEYBOARD DATA PIN DESCRIPTION 

3 SPARE 

4 KEYBOARD GROUND 

5 + 5V DC 
~ SPEAKER DATA OUT 

2 KEY 

3 GROUND 
4 +5V UC 

'----

-22-
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5. RESET CONNECTOR (JP6) 6. HIGH SPEED LED CONNECTOR( TU B LED ) 

~--~------------1 

PIN I DESCRIPTION I 
PIN DESCRIPTION 

1 
1 

RESET IN___, 
2 I GROUND I 

1 + ANODE 
2 - CATHODE 

NOTES: 

1) XTAL SET 20MHz = LED ON 

2) XTAL SET 12MHz = LED OFF 

-23- -24-



I/0 CHANNELS 
The following figures ::,how the location and th~ 
numbering of the 1/0 channel connectors. The:o.e 
connectors con~ist of etght ptn and stx 36-ptn 
edge connector sockets. 

REAR PANEL 
************** 

-MEM CSI6 IDl 
-I/O CS 16 __ :-- __ ID2 
JR 10 ________ __ 103 
IR 11__ ___ ________ 104 
IR 12 ____ __ ---· __ ,105 
IR 15 ____________ 106 
IR 14 ___ ____ ___ ID7 
-OACK 0 108 
ORA Q ___ _ _ 109 
-!JACK 5 ![) iO 
ORO 5_ __ _ _ !Dll 
-OACK 6 !012 
ORO 6 __ - -__ -_-_--- ID 13 
-DACK 7 ______ 1014 
ORO 7__ 1015 
+SV_ __ 1016 
-MASTER. _____ 1017 
GNO 1018 

Cll ___________ SBHE 
C2l __ _ ______ LA23 
C3I ___________ LA22 
C4I _____________ LA2l 
CSI __________ LA20 
C61 LA19 
en: ·::: :::_-.LA 18 
C81__ _________ LA1 7 
C9L - - --- \1E\1R. 

ClOI MEMW c 1 l ( - -- .. -- --s 008 
C12l:-__ -_: _----_:·_- S009 
Cl3I _ _ ____ SOlO 
C141 _SOil 
CIS! S012 
C16( ___ S013 
C17I _ _ __ SOl..f 
Cl81 SOlS 

************** 
I/ 0 CHA\''\'EL PI\' f\C\18ERI!\G 
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REAR PANEL 
************** 

G'\'0 IBl 
RESET DRY 182 
+SV _ ___ _ _ _ 183 
IR9 _____ _ IB4 
-5V __ . 185 
ORQ 186 
-l2V 187 
ows _ 188 
+ 12V _ 189 
G'\iO_ _ ___ _ __ _18 10 
-S ME\I!W _ _ 1811 
-S \I!E\'!R 1812 
-lOW _ _·- _ -_-__ IB 13 
-lOR _ _ _ _ __ 1814 
-OACK J 1815 
ORO 3 _____ IB 16 
-OACK 1 ______ _!8 17 
ORO l 1818 
-REFRESH IB19 
SYSCLK 1820 

A 11 
A~ I 
A3( -
A-ll 
ASI 
A61 
A7l ___ :. 
A8L ______ _ 
A9L ____ _ 

AlOI 
All( .. ----
Al21' -
A13l 
A 141 
A lSI 
A16I 
Al7I 
A lSI 
A\91 
A20!' 

-I/ 0 CH CK 
SO/ 

_S06 
S05 

_SO-l 
S03 
S02 
SOl 
SOO 

-I / 0 CH ROY 
AE:\ 
SA19 

. _______ SA18 
SA.17 

_ ....... _SA 16 
_________ SA 15 
_______ SAl..f 

- - ------- -

SA13 
SA12 
Sr\ II 

IR 7 _ -_-_-__ !821 A2ll ____________ _ SAIO 
IR o 1822 
IR 5 !823 
lR 4 1824 
IR 3 1825 
-OACK 2 !826 
T/ C IR27 
BALE I 82~ 
-r5V _ !829 
osc 1830 
G:\0 !831 

A221 
:\231 
A2..fl 
A251 
A26l 
A27I 
A2Sl 
A2lJI 
A.:;OI 
-\J II 

**** **** ****** 

I; O CHA:\:\El PI\' \'L\1BERI\'G 
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SYSTE~ BLOCK DIAGRAM 

25/ 20M 12M 

r D ll 1-l D It 
~ ST:2B~~-B ~~---7!~DLINE 

68pPLCC BI-CMOS 
~~~~~~~---------~~~~3-~1 ~7 ~ J ST62BC002-B r SAI9-1~ 

~-----'JI/]1 H A D R L SA16-13 ') 

80286 1 A23-13 ___ j____ 68pPLCC ,BI-CMOS 

-12 I 68pPLCC BI-CMOS ___________ S:_A~ 

CPU 

I 

ST62BC003-B r 
A12-1 L A D R ~<'---~+----- XA12-1 lOOp FLAT 

II '-r----.----.,------'~' 6 1 ST521 cooc M6 Eos 

I
' ~~ ~~~ . J ~ I XA12-7 ~ I 

I 
I R;M I RAM ::2' l ~":~'', : ~:~ 

I 

i 128KEl 1M/ 4MB S4p 0 ~ ::!_j 
t PLCC t 
! CMOS XD?-0 J 

~_e; ~ 
015-0 

3742 - --
14~ 

14089 

7406 J ST62BC004-B T 
L------------~1 D T B C ' 74ALSOO 

I SDIS-0 
68pPLCC ,BI-CMOS 

/ 
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MEMORY ADDRESS 
DRAM 

DIP Sw1tch set11ng Memory type Memory 

NO r---.---.----4----~~----~ Memory s1ze Locat1on 
S6 S7 S8 BANK! BANKO 

0 ON ON ON NONE 256Kbits 512KB 0-7FFFF 

I ON ON OFF 54Kbits 2S6Kb1ts 540KB 0-9FFFF 

2 ON OFF ON 256Kbits 256Kbits 540KB • 384KB 0-9FFFF 

1 00000- ISFFFF 

3 ON OFF OFF 256Kbits 256Kbits 640KB +EMS 0-9FFFF 

( 16KB X 24pages) 

4 OFF ON ON NONE 1 Mb1ts 640KB • 1408KB 0-9FFFF 

100000 ?SFFFF 

5 OFF ON OFF NONE 1 Mblts 640KB +E MS 0-9FFFF 

( 16KB X 88pages 1 

6 OFF OFF ON 1 Mbits 1 Mbits 640KB • 3456K8 0-9FFFF 

1 00000-45FFFF 

: 

7 OFF OFF OFF 1 Mbits 1 Mblts 540KB +EMS 0-9FFFF 

(16KB X 216pages ) 

' 

i 

• 

' 
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