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ABOUT THEBABY-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'1BM BIOS.

8 1/0 expansion s'ots

Socket for 80287 num»eric processor

CMOS clock and calender circuit

Battery on-board and easily serviceable for replacement

6 custom chips set used 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

Hiah temperature burned-in

O-wait-state or 1-wait-state selectable.



QUICK INSTALLING GUIDE

Peripherals Required:

1) BABY-AT 4 Mega Byte system board.

2) IBM AT power supply or compatible equivalent

3) IBM monochrome/graphic display board or color card or
EGA card or compatible equivalent.

4) IBM keyboard or compatible equivalent.

5) Monochrome or color monitor or EGA Monitor.

Pracdures:

1) Connect power supply connectors to P8 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.

4) Select monochrome or color at switch (SW1)

—)

Bit1-2 | Bit2-3| TYPE
ON OFF MGP
L_OFF ON color

5) Connect monitor cable to the display boara.
6) Make sure “LOW BYTE" or “EVEN BYTE" BIOS is ON

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

IC33.
8) Set the RAM size as follows by DIP Switch DSP1: #6—8.
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#6 | #7 | #8 | MODE | SIZE

ON [ ON |ON 0 512KB

ON | ON | OFF | 640KB

ON | OFF [ ON 640KB + 384KB

ON | OFF | OFF 640KB + EMS (384KB)
OFF | ON | ON 640KB + 1408KB

OFF | ON | OFF 640KB + EMS (1048KB)
OFF | OFF | ON 640KB + 3456KB

OFF | OFF | OFF 640KB + EMS (3456KB)

SNl |l wvn| sl w] o] —

9) On Board 3.6V 60mA Back-up battery,

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

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



HOW TO SET UP AN EVALUATION MOTHERBOARD

A. BIOS ROM

1. BIOS ROM (Lo) is inserted into 1G22,

2. BIOS ROM (Hi)is inserted into 1C23.

3. When 27128 type is used, DSP1 switch -5 is set to ON.
4. When 27256 type is used, DSP1 switch -5 is set to OFF.

B. KEYBOARD BIOS
1. 8742 with keyboard BIOS programmed in it is inserted
into 8742-marked location.

2.JUHPER SETTING : FUNCTION DESCRIPTIUN
JP1 ON (Jb2, JP , JP_ UFF) 8742 PIN B32 OUTPUT
JP2 .OH (JP1, JP3, JP4 OFF) 8742 PIN #27 OUTPUI
JP3 on (Jp1, JP2, JP4 OFF) 8742 PIN #2353 OUTFUT
JP4 on (Jey, Jpz, JP3 OFF) 8742 PIN #30 OUTPUT
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
16-pin side. When 411000 DRAM is used, it is inserted
to the 18-pin side.

O000O000Q0O0

0 411000-10
OD bR, R TR i e I
4104.741256-10 I 00000000




. For base RAM setting, J18 is set to 2-3 side.

. Mode 0

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

. 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 DSP1switches -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.

. Mode 2

A total of 18 DRAMs (41256-10) are inserted onto
BANK O, and a total of 18 DRAMs (41256-10) are
inserted onto BANK 1. The DSP1switches -6, -7, and -8
are set to ON, OFF, ON, respectivery. In this Instance,
the memory locations are 00000 — 9FFFFH, 100000H
— 15FFFFH, and memory size is 640KB + 384KB.

. Mode 3

A total of 18 DRAMs (41256-10) are inserted onto
BANK O, and a total of 18 DRAMs (41256-10) are
inserted onto BANK 1. The DSP 1switches -6, -7, and -8
are set to ON, OFF, OFF respectively. In this instance,
the memory location is 00000 — 9FFFFH, and the-
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
SUNTAC EMS driver program.

. Mode 4

A total of 18 DRAMs (411000-10) are inserted onto
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10.

BANK 0. The DSP1 switches -6, -7, and -8 are set toOFFE
ON, ON, respectively. In this instance, the memory
locations are 00000 — 9FFFFH, 100000H — 25FFFFH,
and the memory size is 640KB + 1,408KB.

Mode 5

A total of 18 DRAMs (411000-10) are inserted onto
BANK 0. TheDSPiswitches -6, -7, and -8 are set to
OFF, ON, OFF, respectively. In this instance, the
memory location is 00000 — 9FFFFH, and the memory
size 1s 640KB + EMS (1,408KB). The EMS (1,4808KB)
memory can be used as an EXPAND memory with a
capacity of 16KB x 88 pages, by usinga SUNTAC EMS
driver program.

. Mode 6

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 DSP 1switches -6, -7, and -8
are set toQFF OFF, ON, respectively. In this instance,
the memory locations are 00000 — SFFFFH, 100000H
— 45FFFFH and the memory size is 640KB + 3,456KB.
Mode 7

A total of 18 DRAMs (411000-10) are inserted onto
BANK 0O, and a total of 18 DRAMs (411000-10) are
inserted onto BANK 1. The DSP1switches -6, -7, and -8
are set to OFF, OFF, OFF, respectively. In this in-
stance, the memory location is 00000 — 9FFFFH, and
the 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 SUNTAC EMS driver program.



D. MONITOR TYPE
1. When a color monitor is used, the DSP1 #2 ON.

2. When a monochrome monitor is used, DSP1 #2 OFF
1-2 side.

E. CLOCK SPEED SWITCHING
1. When fixing to High Speed:
TUBSET (JPQ)is set to 2-3 side, and DSP 1switch-1 is set to OFF.
2. When fixing to Low Speed:
TUBSET (JP9) is set to 2-3 side, and DSP 1switch-1 is cet to ON.
3. When switching speeds externaliy:
TUBSET (JP9)is set to 1-2 side, and a mechanical switch is install-
ed onto TUB.(JP7)
TUB (JP7) in state of OPEN provides LOW Speed, and TUB(JP7)
in state of CLOSE provides High Speed.
When TUB(JP7) is OPEN, the clock speed can be
switched by use of the keyboard.

A. [ + [ALT] + [ =] - Change speed

&

B.[J ICNTL| + [ALT] + | + ] — Turn to High speed
CNTL: + [ALT] + o= P Turn to Low speed
A

C. L] [CNTL] + LT + | H| - Turn to High speed
[CNTL] + (ALT] + ~ Turn to Low speed

When TUB (JP7)is OPEN and then power is turned on, it
will turn to Low Speed.
When TUB(JP7)is CLOSE and power is turned on, it will

In- validate the keyboard operation and will turn to
High Speed at all times.

|



F. 1/O WAIT SELECTION

AUTOSWITCHABLE 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 OE8H— OEFH as EMS Port Address, DSP1
switch -4 is set to ON. SUNTAC EMS driver program
setting is used at this point.
2. When using 098H- 09FH as EMS Port Address, DSP1
switch -4 is set to OFF SUNTAC EMS driver program
setting i1s used at this point.

. RESET SWITCH
A mechanical switch 15 installed onto JP6. When JP6 is
OPEN, the CPU will run, and when JP§ is CLOSE, the CPU
will be reset

J. MAIN MEMORY 0O WAIT MODE
A following additiona circuit needs to be instalied when
mail memories are used at C WAIT mode:

r



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

1406 ;

STE2BC002-B ———[:be———— STE2BCO01 -

HADR 28 SYS
DLINE 8

0WS

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

e e 2 el i 65 [_“ :
—= A MEMWE '

STE2BCO02-B g RE | S162BC0O0T B
- HADR 28 | 7400 | S¥S |
! DLINE p———— -~ gl i
p el S ‘| ['_‘; !

3. An additional circuit to be needed for C WAIT when
DRAM is in state of READ or WRITE and when PROM
Is in state of READ:

. T
FS16 f———1 —
: 63
A[F i -2 N R S e
16280001 -B | 4%
n//lU I__ .-I. ——
die | [ e QUL SETUEE PR
SYS o= g 1
i E L AT

Ow

o T



EMS DRIVER SET-UP

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

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

3. Type:

COPY CON CONFIG 8YS<ENTER>

DEVICE=SEMS SYS /M:xxx /P:xxxx /I: xxx<ENTER>
A Z<ENTER>

where M:xxx : System memory size, defult is 640KB.
P:xxxx : EMS Phyagical page segment address defult
automatic.
l:xxx : EMS Port address, defult E8H or 98H.

The screen will display as follows:

1 File(s) copied
A

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

LA R R R L LE R R R R NN

SUNTAC-62 Chip Set EMS Driver Rev. 1.00
(CiCopyright SUN ELECTRONICS CORP. 1987
EMS DRIVER INSTALL TOTAL PAGES: xxxx
EMS PAGE SEGMENT  xxxxH
EMS PORT ADDRESS xxxxH
A

= 0 -



5. You can run the RAMBANK software like VD.SYS,

PB.COM, RAMTEST. example:
When 384K has been set as virtual disk, then type in com-

mand line in:

COPY CON CONFIG.SYS<ENTER>
DEVICE=SEMS.SYS<ENTER>
DEVICE=VD.SYS /384/<ENTER>
N2<ENTER>
(1) THE EMS softuare supports SEMS, SEMS4, SEMSS.
(2) IF you have VGA & ARCHET in your system, you prodadly

need to set DEVICE=SEMSS5, SYS/P:CCO00/.

PP s



CONNECTOR PINOUT

1. POWER SUPPLY CONNECTOR (P8)

DESCRIPTION

T
—
==

POWER GOOD
+ 5V DC
+12v DC
-12V DC
GROUND
GROUND
GROUND
GROUND

- 9V DC ’
+ 5V DC
+ 5‘1; DC
+ OV DC

PO — O W OO =M U P LD DD —

l

2. SPEAKER CONNECTOR (SP)

e

P DESCRIPTION

|1 SPEAKER DATA OUT |
| 2 KEY |
3 GROUND |
| 4 + 9Y DC

3. KEYBOARD SWITCH & LED CONNECTOR (J20

PIA DESCRIPTINN |
R . ] .

Pl LEZ POKER |
. KE' |
b9 GEOLND |
| 4 KEYBOARD INHIBITOR |
|5 GROUND) |

=g,



4. KEYBOARD CONNECTOR (J22)

PIN DESCRIPTION

KEYBOARD CLOCK

KEYBOARD DATA
SPARE

KEYBOARD GROUND
+ 5V DC

N E OB »—

5. RESET CONNECTOR (JP6)

PIN DESCRIPTION
] RESET IN
2 GROUND

6. HIGH SPEED LED CONNECTOR (TUBLED) (JP9)

PIN DESCRIPTION
1 + ANODE
- NF
L 2 | CATHO |

NOTES: 1. XTAL SET 24MHz = LED ON
2. XTAL SET 12MHz = LED OFF
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INSTRUCTION FOR EMS DRIVER PREPARATION

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

Initial values
(1) Write 9DH when |/0 port address is ES8H.
(2) Write 33H when 1/0 port address is 98H.

2. When data has been written in EMS Registers RO-R7, Bit 7
in RO has to be read as a way to confirm if the Register con-
tents have been transferred from DADR to HADA.

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

(2) When Bit 7 in RO is O, 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 (AOQH).

4. The segment start address in EMS Register R3 shall not be
set at any 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 16KB umit, from the DRAM address 0000
0000H

Y .



Example

When EMS has a system memory size of 640KB and the
usable page head 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 0.

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

When the system memory, size is 1TMB (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 : O000H.

EMS maximum page Nos. are 216 pages at 4MB. The
memory size that can be used with DOS is 640KB.

=W -



MEMORY ADDRESS

Memory type

ROM0, kOM? Location address

ROM], ROM3 Location address

DRAM
DIP Switch setting Memory type Memory _1
NO Memory size Location
Sé S7 S8 BANK BANKO _
|
1
0| ON oN ON NONE 256Kbits | S12KB 0 TFFFF
| OX ON OFF ¢4Kbits | 256Kbits | 640KB 0" GFFFF
|
2 ON | OFF CX 256Kbits | 256Kbits 640KB+384KB 0 9FFFF
10000~ 1SFFFF
3 ox OFF OFF 256Kbits beKbils 640KR-EMS(16KBx24pages) 0~ SFFFF
4| OFF ON ON NONE 1Mbits 640KB+1408KB 0~ OFFFF
10000~ 25FFFF
5 | OFF CN | CFF NONE IMbi ts 640KB+EMS (16KBx88pages) 0% OFFFF
|
6| OFF | OFF | ON | 1Mdits |IMbits | 640KB+3456KB 0~ OFFFF
10000™43FFFF
7| OFF | OFF | OFF 1¥bits IMbits 640KB+EMS (16KBx2]bpages) 0~ 9FFFF
PROM

FEO000 = FEFFFF

128Kbi ts 0E0000 ™ ODE7FFF 0E8000 ™ OEFFFF
0FC000 ™ OF7FFF 0F8000 ~ QFFFFF
FEQOOQ ™ FETFFF FE8000 = FEFFFF
FFO000 = FF7FFF FF8000 ™ FFFFFF
256Kbi ts OEO00Q = OEFFFF 0F0000 ™ OFFFFF

FFO000 ™ FFFFFF

.



EMS INTERFACE

EMS Port Address

EMS98/E8 Location Description
s R E8H Access to 80287 is impossible at E8 - EFH
R 98H Access to 74LS612 is imposible at 98 - 9FH

EMS Registers

D7 Dé D5 D4 D3 D2 D] DO Description
Yarjable port | T/R ‘Varfable port address T/R flag
address. flag : Read
1:Transfer yet
RO | Transfer flag. to be done
(Read) - A9 A8 AT Ab AS A4 A3 0:Transfer done
RO Read enable Nrite
(Mrite) 1:Read possible
0:Read Imposible
Rl | Reserved

RY | System memory | A19 | AJR | AL7 | Al6 | AIS Ald | fixed 0 Read impocible

size. (ACH: 00000 " 9FFFFH)
R3 | Segment start | A9 | A18 | A17 | Al6 | A)S | A14 | fixed 0 Read imposible
address. I (COH: segmentCO00H)
R4 | Bank 0 P7 Pé ‘ PS P4 F3 P2 Pl PO Read imposible
PS | Bank | P17 | P16 | P15 | P14 | P13 | P12 |P]) | P10 | Rea¢ imposible
R6 | Bank 2 P27 | P26 | P2S ] P24 | P23 | P22 | P2) 'PZU Read imposible
R7 | Bank 3 P37 | P36 Piﬁ_- P34 | P33 | P32 | P31 | P30 | Read imposible

o




SYSTEM BLOCK DIAGRAM

25/20M 12M
f0h A0
ST628C00 -8
Sy S
5111’ 68pPLCC,BICHOS LA23- 17,
ST628C002-8B SA1S-177
. AD R SAI6-137
- 4
80286 A23-13 68pPLCC,BICHOS
12
680PLCC,BI-CHOS SA12:1
P STE2BC003-8 - ’
x -
CPU ST L A .0 100pFLAT
5 — ~ CHOS
w2 XA12-7 °
14,30 = = o 3 ST62C006
n: Vv = ST62C005-8| |1 [8237x2
i ROH ‘ RAN D A D R / [ 8259x2
128K | 1M/4NB 84p 825¢
o PLEC
Chos l8742
HOP1,HDPO 146818
MD15-0 [74!L5245| YT
015-0 " srszacooq-a}a ::ffsoo
10 2.0
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* NOTE: XEYBOARD

ENCODER QUTPUT

PIN IS BIOS

JP6 . RESET SWITCH

TUuB: HAROWARE

TUBLED: HIGH SPEED LED
2[0° 0] 1 orennun o ANOEHE
1 E 1 CLOSE.RESET CPU 2 - CATHODE

TUBSET: TURBO SETTING

TURBO SWITCH _EE
2[0°0]  oren-Lowsreeo [Glo o]
2

SOFTWARE OR TUB CONTROL

NT PLS
MMHMMWMzm oF 2 [C0] 1oren— ywair DIP CONTROL
FOUR AT A TIME 2 a , | CLOSE — OWAIT : CLOSE-HI SPEED
PV PIN32 //.
o
PIZ PIN2T N -
BY+T
PJI. PINZ) o AL
b YA g
i . w on OFF
— 1. CLOCK SPEED Low HIGH
o i #2 : COLOR/MONO coor | mono
BACKUP - 1 #3. TEST NORMAL
BATTERY ) 3 %4 EMSPORT ADDRESS | oegn 098H
- = F5. PROM TYPE e 27256
I3 O.. g -
—. M M DSP1: #6 - 8: AAM SI1ZE
<L L2 3 #8 | #7 | #6 | mooE | size
( j j . . :
;- = on |on | on 0 512K8
73 B 3 e oFf | on | ow 1 Be0K8
L ) J on | ore | ow : 840K8 + 184x8
= i N —— =' off | off | on 3 840K B + EMS [184K8)
.hn_ ..u.u. 3 fllmq |=ml. on | on | orr . 640K8 + | 4OKB
— oFf lon | ofr | & 640K 8 + EMS (1 408K8)
= ! = Ell=ml==1==l== gl [ Bid S 8T I
m. _nl_.- m_dﬂﬂﬁlri_-_lmla_lié ore [ore | ok | 5 640K + EMS (1 456K 8)
73 __mu..u_ E=" == =l 0= SP: CONNECTOR
L = JE== = =0 = _nllll!._H_lllé : CONNECTO
) = — = == nIuLﬁ'.I J20: KEY LOCK 1. SPEAKER
e h{._ == ..-_... M_ blu..: 0 & LED CONNECTOR
- 1. LED POWER 3. GND
\ / . . / 2 4 +8v
DHAM BANK1.1 DRAM BANKO- 1 DRAM BANK 1 DRAM BANKO 4T

15
CLOSE: W/PARITY DRAM
OPEN: W/O PARITY DRAM

(PARITY DRAM LOCATION:

1C 9.21.36.45)

MODE 8: 44256-10 x 4

OR 4464-10x 4
BANK 1 & BANK -1 ONLY
CAN CHOOSE UNE

MODE1 : 4164-10x 18 MODEO — 3: 41256—10
. -10 4 . E) __D
Ak Gy | ORI AR 7:411000-10x 18 5 OND

BANKO & BANKO—1 .
ONLY CAN CHOOSE ONE MODET : 411000-10 x 18

4 KB LOCK






