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ABOUT THE BABY-AT MOTHERBOARD 

Specification 

• 6 or 12 MHz 80286 selectable by keyboard or by hardware 
switch 

• 4 mega byte high-speed memory standard 
.. 16 mega byte expandable in the protected virtual address 

mode 
• 2 sockets for PHOENIX or AWARD or ERSO or AMI BIOS 

fully compatible with IBM BIOS. 
• 8 lID expansion slots 
.. Socket for 80287 numberic processor 
.. CMOS clock and calender circuit 

.. Battery on-board and easily serviceable for reDlacement 

.. 6 custom chips set used to reduce totallCs 

.. EMS control circuit 

.. 24·bit addressing and lS-bit data pathing capabilities 

.. 16-le\lel interrupt 

.. 7-channel direct memory access (OMA) 

• 3·programmable timers 
• Speaker/ keyboard connector 
• Standard AT power supply connector 
.. Small AT dimensions 

• High temperature burned-in 
• O-wait-state or l -wsit-state selectable. 

* Speed: O-wait·stale 7.8116 MHz 

1-wail-stale 6112 MHz 
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QUICK INSTALLING GUIDE 

Peripherals Required: 

1) BABY-AT 4 Mega Byte ivstem board. 
2) IBM AT power supply or compat ible equivalent 
3) IBM monochrome/graphic display board or color card or 

EGA card or compatible equivalent. 
41lBM keyboard or compatible equivalent . 
5) Monochrome or color monitor or EGA Monitor. 

Pracdures: 

1) Connect power supply connectors to PB as marked, 

2) Plug in keyboard connector to the keyboard receptical 
(J22) at the back. 

3) Install monochrome or color graphic display board in ex 
pansion slot 1 or 7. 

41 Select monochrome or color at switch (SW1) 

Bit)·2 Bitl-3 TYPE 

011 OFF him 

OFF ON color 

5) Connect monitor cable to the display board. 
6) Make sure "LOW BYTE" or "EVEN BYTE" BIOS ;s ON 

IC23. 
7) Make sure "HIGH BYTE " or "ODD BYTE" BIOS is ON 

IC33. 
8) Set the RAM size 85 follows by DIP Switch DSP1 : #6-8. 
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.8 ., ., MODE SitE 

ON ON ON 0 SllKB 

OFF ON ON J 6401(B 

vN OFF ON 2 MOKB .11l4KB 

OFF OFF ON J 640KB + EMS (184KBI 

0' ON OFF • 640KB + H08KB 

OFI; ON OFF , 64~KB + EMS (I048KB) 

ON OFF OFF , 640KB + 14S6KB 

OFF OFF OFF , 640KB + EMS (14S6KB) 

9) For a board that does not have two on board batteries 
(Lithium Battery BR2325 3V), plug in the external blackup 
power pack (6V) to J21 connector at the back. 

10) For those which have the IBM PC/AT chasis or cO(npatible 
equivalent, plug in the speaker connector to J19, and the 
Key Lock and Power LED connector to J20 at the front. 

11) Tum on the monitor. 
12) Turn on the power supply. 
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HOW TO SET UP AN EVALUATION MOTHERBOARD 

A. BIOS ROM 
1. BIOS ROM (Lo) is inserted into ROM1. 
2. BIOS ROM (Hi) is inserted into ROM3. 
3. When 27128 type is used, JP9 is set to '-2 side, and OSPl 

switch -5 is set to ON. 
4 . When 27256 type is used , Jpg is set to 2-3 side, and OSP 1 

switch ·5 is set to OFF. 

B. KEYBOARD BIOS 
1. 8742 with keyboard BIOS programmed in it is inserted 

into 8742-marked location. 
2. When an AWARD type keyboard BIOS (switchable by 

using Port 22) is used, JP7 is set to 2·3 side. 
3. When a PHOENIX type keyboard BIOS (switchable by 

using Port 15) is used . JP7 is set to 1-2 side. 

C. DRAM 
1. A total of 8 (0·7) modes are available. depending on 

memory sizes, for insertion of DRAMs. A figure below 
shows ways of the DRAM insertion. When 4164 or 
41256 DRAM is used , either DRAM is inserted to the 
l6-pin side. When 411000 DRAM is used, it is inserted 
to the l8-pin side. 

loooooooo 

000000000 
P 411000-10 

~ 4164/ 41256-10 
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2. For base RAM setting, J18 is set to 2-3 side. 

3. Mode 0 
A total of 18 DRAMs (41256-10) are inserted onto 
BANK O. The DSP1switches -6, -7, and -8 are each set to 
ON. In this instance. the memory location is 00000 -
7FFFFH and the memory size is 512KB. 

4. Mode 1 
A total of 18 DRAMs (41256-10) are inserted onto 
BANK 0, and a total of 18 DRAMs (4164-10) are in
serted onto BANK 1. The OSP1 switches -6, -7, and -8 
are set to ON, ON, OFF, respectively. In this instance, 
the memory location is 00000 - 9FFFFH, and the 
memory size is 640KB. 

5. Mode 2 
A total of 18 DRAMs (41256-10) are inserted onto 
BANK 0, and a total of 18 DRAMs (41256·10) a,e 
inserted onto BANK 1. The OSP1switches -6, -7, and ·8 
are set to ON, OFF, ON , respectivery. In this instance, 
the memory locations are 00000 - 9FFFFH, lOOOOOH 
- l5FFFFH, and memory size is 640KB + 384KB. 

6. Mode 3 
A total of 18 DRAMs (41256-10) are inserted onto 
8AN K 0, and a total of 18 DRAMs (41256·10) a,e 
inserted onto BANK 1. The DSPlswitches -6, -7, and -8 
are set to ON, OF F, OF F. respectively. I n this instance, 
the memory location is 00000 - 9FFFFH and the-, 
memory size is 640K8 + EMS (384KB). The EMS 
(384KS) memory can be used as an EXPAND memory 
with a capacity of 16KS x 24 pages, by using a 
SUNT.A.C EMS driver program. 

7. Mode 4 
A total of 18 DRAMs (411000·10) are inserted onto 
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BANK O. The DSP1 switches ·6, ·7, and·8 are set toOFF, 
ON, ON, respectively. In this instance, the memory 
locations are 00000 - SFFFFH, 100000H - 25FFFFH, 
and the memory size is 640KB + l,408KB. 

S. Mode 5 
A total 01 18 DRAMs (411000-10) are inserted onto 
BANK O. TheDSPlswitches.s, ·7, and ·8 are set to 
OFF. ON, OFF, respectively. In this instance, the 
memory location is 00000 - SFFFFH, and the memory 
size is 640KB + EMS 11,408KB). The EMS 11,480SKB) 
memory can be used as an EXPAND memory with a 
capacity of 16KB x 88 pages, by using a SUNTAC EMS 
driver program. 

9. Mode 6 
A total 01 18 DRAMs (411000· 10) are inserted onto 
BANK 0, and a total of 18 DRAMs (411000·10) are 
inserted onto BANK 1. The DSP 1 switches ·6, ·7, and ·8 
are set toOFF,OFF, ON, respectively . In this instance, 
the memory locations are 00000 - 9FFFFH, 100000H 
- 45FFFFH and the memory size is 640KB + 3,456KB. 

10. Mode 7 
A total of 18 DRAMs (411000-10) are inserted onto 
BANK 0, and a total of 18 DRAMs (411000·10) are 
inserted onto BANK 1. The DSP1 switches ·6, ·7. and ·8 
are set to OFF. OFF, OFF, respectively. In this in· 
stance, the memory location is 00000 - 9F F F F H, and 
the memory size is 640KB + EMS (3.456KBl. The EMS 
(3,456KB) memory can be used as an EXPAND 
memory with a capacity of 16KB x 216 pages, by using 
a SUNTAC EMS driver program. 
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D. MONITOR TYPE 
-" 1. When a color monitor is used , the SWl is set to 2·3 side. 

2. When a monochrome monitor is used , the SWl is set to 
1·2 side. 

E. CLOCK SPEED SWITCHING 
1. When fixing to High Speed: 

JPl is set to 2·3 side,and DSPlswitch · ' is set to OFF. 
2. When fixing to Low Speed: 

JPl is set to 2·3 side, andDSPlswitch·' is set to ON. 
3. When switching speeds externaiiy: 

JP1 is set to ' ·2 side, and a mechanical switch is install· 
ed onto JP4. 
JP4 in state of OPEN provides LOW Speed, and JP4 in 
state of CLOSE provides High Speed. 

When JP4 is OPEN. the clock speed can be switched by 
use of the keyboard. 
When using AWARD BIOS, keys ICNTL, ALT and 1) 
are pressed simultaneously to turn to High Speed, and 
keys (CNTl, ALT and 2) are pressed simultaneously 
turn to Low Speed. 

When JP4 is OPEN and then power is turned on , it will 
turn to Low Speed. 
When JP4 is CLOSE and power is turned on, it wilt in· 
validate the keyboard operation and will turn to High 
Speed at all times. 

F . I/O WAIT SELECTION 
1. When fixing to 4 WAIT: 

JP3 is set to 2·3 side, and DSPlswitch ·3 is set to ON. 
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2. When fixing to 6 WAIT: 
JP3 is set to 2·3 side,and DSPl switch ·3 is set to OFF. 

3. When selecting WAIT in conjunction with external clock 
speed switching; 
JP3 is set to ' ·2 side, At this point, 6 WAIT is selected 
when . the external clock speed is switched to High 
Speed; 4 WAIT is selected when it is switched to Low 
Speed. 

G. EMS PORT ADDRESS 
1. When using OESK- OEFH as EMS Port Address,DSPl 

switch ·4 is set to OFF . SUNTAC EMS driver program 
setting is used at this point. 

2. When using 098H· 09FH as EMS Port Address,OSPl 
switch ·4 is set to ON. SUNTAC EMS driver program 
setting is used at this point. 

H. EXTERNAL EMS SELECTION SWITCH 
A mechanical switch is installed onto JP5. This will allow 
RAM size setting mode to be switched externally as follows: 
Mode 2 to Mode 3, Mode 4 to Mode 6, Mode 6 to Mode 7, 
respectively. In this instance,DSPl switch ·8 is set to OFF. 

I. RESET SWITCH 
A mechanical switch is installed onto JP6. When JP6 is 
OPEN, the CPU will run, and when JP6 is CLOSE, the CPU 
wi II be reset. 

J. MAIN MEMORY 0 WAIT MODE 
A following additional circuit needs to be installed when 
main memories are used at 0 WAIT mode: 

-S-

I 
I 

I , 

1. An additional circuit to be needed for 0 WAIT when 
DRAM is in state of READ or WRITE : 

14116 

ST62BCOO2-B ~ SI62BCOOI -B 

HADR 28 SIS 
DLINE 8 

OWS 

2. An additional circuit to be needed for 0 WAIT whel 
DRAM is in state of READ : 

65 
MEMWE 

S162BCOO2-B J»- SI62BCOOI-B 

HADR 28 I 1401 SIS 
DLiNE 8 

OWS 

3. An additional circuit to be needed for 0 WAIT when 
DRAM is in state of READ orWRITE and when PROM 



EMS DRIVER SET· UP 

1. 800t PC system by using DOS and the system will prompt 
you with A> 

2. Copy SEMS.SVS file on your DOS diskette. 

3. Type: 

COPY CON CONEIG,SYS < ENTER> 

DEV!Ce- SEMS .SYS (M: lo, .. IP iKI5/!l! I ljtln< ENTEA> 

~<ENTER> 

where M:xxx : System memory size, defult is 640KB . 
P:xxxx : EMS Phygical page segment address, defult 

automatic. 
I :xxx ; EMS Port address, detult EBH or 98H. 

The screen will display as follows: 

1 F lle(s) copied 
A> 

4. Reboot your system. The screen wilt be display as follows : 

......................................... 
SUNTAC·S2 Chip SfI EMS Drive, Rev. 1.00 

IC)Copy,iwht SUN ELE CTRONICS CORP. 1987 ......................................... 
EMS DRIVER INSTALL TOTAL PAGES : '()'~" 

EMS PAGE SEGMENT ; "~",,H 

EMS PORT ADDRESS J(J(lIJ:H 

A> 
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5. You can run the RAMBANK software like VD.SYS, 
PB.COM, AAMTEST. axampl., 

When 384K has been set as virtual disk, then type in com· 
mand line in: 

COPY CON CONFIG.SYS < ENTEA> 

OEVlce "SEM5 _5YS < ENTEA> 

oEy!Ce-vp ,sYs fJ8-4/<ENTER> 

..... Z< ENTER > 
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CONNECTOR PINOUT 

1. POWER SUPPLY CONNECTOR (PS) 

PIN DESCRIPTION 

I POIIER GOOO 
2 • 51 DC 3 ti21 DC 
4 · 121 DC 
5 GROUND 
6 GROUNO 
7 GROUND 
8 GROUND 
9 • 5v DC 

10 • 51 DC 11 • 51 DC 
12 • 51 DC -

2. SPEAKER CONNECTOR (J19) 

PIN DESCRIPTION 

I SPEAKER DAtA OUt 
2 KEY 
3 GROUND 
4 • 51 DC 

3. KEYBOARD SWITCH & LED CONNECTOR (J20) 

PIN DESCR I PI ION 

I LEO P()\;ER 
2 KEY 
3 GROUND 
4 KEVBOARD INHIBITOR 
5 GROUNU 
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4. KEYBOARD CONNECTOR (J22) 

PIN DESCRIPTIOH 

I KEY60ARO CLDCK 
2 KEYBOARD DAtA 
3 SPARE 
4 KEYBOARD GROUND 
5 • 51 DC 

5. BATTERY CONNECTOR (J21) 

PIN DESCRIPTION 

1 BAttERY • 61 DC 
2 KEY 
3 GROUND 
4 GROUND 

6. RESET CONNECTOR (JP6) 

PIN DESCRIPTION 

1 RESEt IN 
2 GROUND 

7. HIGH SPEED LED CONNECTOR (JPS) 

PIN DESCRIPTION 

I t ANODE 
2 . CAlilOOE 

NOTES: 1. XTAL SET 2SMHz: LED ON 
2. XTAL SET 12MHz' LED OFf 
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INSTRUCTION FOR EMS ORIVER PREPARATION 

1. After power is turned on, and before DRAM begins refresh
ing, an initial value needs to be written in EMS Register AO 
(This writing to be done within BIOS ROM). 

Initial values 
(1) Write 9DH when lID port address is EBH . 

(2) Write 93H when 110 port address is 98H. 

2. When data has been written in EMS Registers AD-A7 , Bit 7 
in AO has to be read as a way to confirm if the Register con
tents have been transferred from DAD R to HADA. 

(1) When Bit 7 in AO is 1, it means that the transfer has yet 
to be achieved. 

(2) When Bit 7 in RD is 0, it means that the transfer has 
been achieved. 

3. The system memory size in EMS Register shall not be set at 
any value larger than 640KB (AOH). 

4 . The segment start address in EMS Register R3 shall not be 
set at arty value smaller than the system memory size (R2). 

5. When setting the page Nos. of banks 0·3 in EMS Registers 
R4-R7, these Nos. shall correspond to these page Nos. 
counted, by l6KS unit, from the DRAM address 0000 : 
OOOOH. 
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Example 

When EMS has a system memory size of 640KB and the 
usable page hea,d is to be set: 640 + 16'" 40 (28H) 
Therefore, 28H is set as the page head . 

Incidentally, a physical page can be released by setting its 
corresponding bank at O. 

6. The banks 0-3 in EMS Registers R4-R7 are always in 
crrespondence to physical pages 0-3. 

7, When the system memory, size is 1 MB (as shown in the 
Memory Address Setting 3 in an attached Table) , the setting 
of EMS page No. at 40H will result in production of an 
image from the memory's 0000 : OOOOH. 

, 
8. EMS maximum page Nos. are 216 pages at 4MB. The 

memory size that can be used with DOS is 640KB. 
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MEMORY ADDRESS EMS INTERFACE 

DRAM EMS Port Address 

DIP S.\tch nUll, lIt_o., typt Muor, .. )Iuof1 , Iu LoutlOll 
56 " " lAm "'" lllS9a1E8 Loutln DuulptiOfl 

, or OJ or .. " JSUblts SilO n un "L" UII Actus to 1102111 Is I~SJlbl, at U - ifL 

• or or orf Ulbl\l J5UbltJ 6400 O~9Hff 

I " Off or HUbltJ ZSUbl\! 640Q'384KB 0- 9ffff 

lGOOO"ISffff 

, 
" 'ff ~f 2SUbits 15Ub]U 6(0111' ilIS( IUbHplIu) 0- 9UFF EMS Registen 

, ~f or " won llfllitJ UOO'I408D 0- 9HF1 
lGOOO-25fFff " .. I" I" I" Dl I" ' 00 I)ucrlpt!o. 

'arl,bl, port T/l Vul.b]. port ddrtn. Til f I", 

S ~f or orf ,o~I llftl1t, UOO'DlS(IUb88,,,u) 0- 9fFff " ... ,tJl. II" .... 
I :Trllsftr ut 

10 T,udcr n". to be RBt 

• Off 'ff .. Ill'D ll1 llCblu 64018')456'0 0- 9FHf 
(aud) .. ,. 

" AI AS .. AI O:Tauh. done 
R9 aud nlblt lI'rltt 

]OOOO-mfFF (Write) I :Rnd pon lb le 
O:hid 1_1>O, llIlt 

f 'ff Off orf "!blu lllblh 640D' UlS (lUll JUPI.n) 0- tUfF 
II Ituffed. 

PROM 
II hSln I t"'" '" AI. ... All "S ", find G Iud '.pO!I]blt 

.Iu. (AOR:I)(IOOO .... 'FHM) 

" S',MH n.,l lit , .. ... '" 'IS , .. rind' h.d I.,oslbh 
,6drou. ICGN:suaeltCOOOH) 

1Ir_, tIP' 10l0I0, 10M2 LOCltilu ddru! 10111, RON) ~ocltlo. ddru, 

IJeJ:blu OEOOOO - oum 0f3000 - OEmf 
OFOooO - OHm 018000 - OHm 

.. hllk II " " " " Pl " " " R.ad II,osl". 

" BUlk I PIT '" PIS '" m PII '"~ '10 R.d IIPotlbh HOOOO - nmf 1[8000 - mm 
H IIOIHl - H1Hf H 8000 - fHm 

II luk J PI1 ". PIS .14 PI! Pll PII ", Iud IIPOJlbh 
HUblt! ntOOIHl - OHHF 9fOOOO - OHIH 

fEOOOO·" FUFff H OllO<! - HHH " ) ... k 1 PH '" m 'H PH Pll Pl . Pl. Rud I.,oslbl. 
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SYSTEM BLOCK DIAGRAM 
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BABY-AT Motherboard layout 
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