








Chapter 1

Introduction

1.1 Packing List

Product Name Package

SOM200DX-DEV-PC x 1
HDD 40P (2.54mm) x 1
HDD 44P (2.0mm) x 1
RS232 cable (2.54mm) x 5
GPIO cable (2.54mm) x 2
USB (2.54mm) x 1

Print cable (2.54mm ) x 1

SOM200DX-DEV-PC

CeOOeCeow

Product Name Package

SOM200RD-PC & SOM200RD-PC  CPU Module x 1

Product Name Package

PCI-VGA-Z9s @ XGI Z9s VGA/DVI PCI Display Board x 1
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1.2 Product Description
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1.3 Specifications

B SOM200RD-DEV-PC

Features SOM200DX-DEV-PC

PCI bus standard compliant

D 1.27mm 50-pin header for signal x4

@ 2.54mm 40-pin header for IDE x1

@ 2.54mm 26-pin header for Printer x1

Q@ 2.54mm 20-pin header for GPIO x2

@ 2.54mm 10-pin header for USB x1

@ 2.54mm 10-pin header for RS-232 x5

Q@ 2.0mm 44-pin header for IDE x1

@ 120-pin slot for PCI x2

@ External RJ-45 connector for Ethernet x1

@ External USB connector x2

@ External 9-pin D-Sub male connector for RS-232 x2
@ External 6-pin Mini DIN connector for Keyboard x1
@ External 6-pin Mini DIN connector for Mouse x1
@ External Audio Phone Jack x1

Single Voltage +5V @80mA
170 X 170 mm (6.69 x 6.69 inches)
2809

-20°C ~ +70°C
-40°C ~ +85°C (Optional)
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H SOM200RD-PC

Features SOM200RD-PC

DM&P SoC CPU Vortex86DX- 800MHz
Real Time Clock with Lithium Battery Backup
L1:16K I-Cache, 16K D-Cache L2 Cache 256KB

AMI BIOS
PCI bus standard compliant
256 / 512MB DDR2 onboard

Software programmable from 30.5 us to 512 seconds x2
sets(Watchdog 1 fully compatible with M6117D)

Integrated 10/100Mbps Ethernet

Onboard 4MB SPI Flash Disk

Onboard SST Flash Disk (512MB/1GB/2GB/4GB are
optional)

MSTI EmbedDisk Module (16MB and above)

44-pin IDE to Micro SD (Optional)

24~32 Channels

Controlled by GP 34/35
Controlled by GP 36/37

Enhanced IDE port (UltraDMA-100/66/33) x1
RS-232 port x5 (TX/RX x1)

USB port (Ver2.0) x4

Parallel port x1

16-bit GPIO port x2

10/100Mbps Ethernet port x1

1.27mm 50-pin box header for signal x4
1.25mm 6-pin Wafer for JTAG x1

Single Voltage +5V @ 420mA

52 mm (L) x 52 mm (W) x 10.5 mm (H) (With Cover)
159

-20°C ~ +70°C
-40°C ~ +85°C (Optional)
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1.4 Board Dimension

ESOM200DX-DEV-PC
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®  SOM200RD-PC
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Chapter?2
Installation

2.1 Board Outline

B SOM200DX-DEV-PC

CoM9 IDE/SD COoM3
EIDE Power
LPC | Interface Connector
Console o —
Redirection Parallel Port
COom4
GPIOO, 1
GPIO 2, 3
PCI Slot
ATX Power Input —'i
Reset
PWR - SW
PS/2 KB/Mouse

CcomM1 LAN Audio
COM2 usB
coM1  COoM2 USB 0, 1
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BSOM200DX-DEV-PC with PCI-VGA-Z9s

PCI-VGA-Z9s
Board
DVI
PS/2 Mouse —‘. '
|
Psi2 kBD — @) von

COM1 USB

MIC-IN
LINE-OUT
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2.2 Connectors & Jumpers Location

Connectors
H SOM200DX-DEV-PC
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2.3 Connectors & Jumpers Summary

B SOM200DX-DEV-PC

Nbr Description Type of Connections | Pin nbrs.
J1 )0 5-> tg0 -t 44
J2 )0 5-> " 640 ME-" 4
J3 &"5":&"53 5-> " 640 6-" H*
USB1A [&"5#&"5+ &"5 &
UsB1B |0 2 (846 &
JTA 17K % *) J L
J7IB 1™ % % *) J L
J9 22(""3"% ¢ r > " 40 +-" "
J10 %+-14:19% 5-> " 640 6-" H*
J11 ;U Q14 14+:10%) 5-> U640 +H-" i
J12 ;T pUr=13:="1:" 19%) |5 - > U640 +H-" i
J13 22(""3"% ¢ 1> " 40 +-" "
J14 %" 5-> " 640 6-" Hi*
J16 /1! "
J17 ! 5 6#0 "-+ "
J18 %3 2% 5-> " 640 6-" Hi*
J19 ! 5-> U640 +3-" "
J20 %4 2% 5-> " 640 6-" +Hi*
J23 r .+ ! +H
J24 ro- ! +H
J26 (
J3r |2} 5-> "0 6-" +Hi*
J38 %< 5-> " 6400 6-" +Hi*
J45A Yot )T % <
J45B %" )T % <
J46A % * +"6 ! 8
J46B 2 ¢ +"6 1 8
J46C 2 * +"6 1
SP1  |5&LLO(
SW1_ [19¢"9
sSw2 |
SOM200RD-PC Development Kit Vortex$.)/0  ° %"##1  1&%
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2.4 Pin Assignments & Jumper Settings
] SOM200DX-DEV-PC

J1: IDE (44 Pins)

Pin# |Signal Name| Pin # |Signal Name
+ 0 " D)
3 )0): 4 )0)$
6 )0). ] )0)<
: )0)6 $ )0)+#
< )0)4 +H )0+
+ )0)3 +" H)0)+"
+3 )0)" +4 )0)+3
+6 )0)+ +. )0)+4
+: )0)# +$ )0)+6
+< D) “#

"+ )Oo(OM D)
"3 )0 9 "4 D)
6 | )0 ([ )
B >ON $ D)
"< )0 K | 3# D)
3+ )0 3"

33 0" + 34 | )0 52)
36 )0" # 3. )or "
3: )0 " | 3% )0 "+
3< )020) 44 D)
4+ , 4"

43 D) 44

SOM200RD-PC Development Kit Vortex$.)/0  ° %"##1  1&% 13



J2: IDE (40 Pins)

Pin# |Signal Name|Pin # |Signal Name
* )0C* " D)
3 )0): 4 )0)$
6 )0). ] )0)<
: )0)6 $ )0)+#
< )0)4 +H )0+
+ )03 +" H0)+"
+3 )0)" +4 )0)+3
+6 )0)+ +. )0)+4
+: )0)# +$ )0)+6
+< s ) i .

"+ )Oo(oM | " D)
"3 )0 9 "4 D)
[ )0 C [ )
i >ON [ [ ;)
"< )0 K | 3# D)

3+ )0 3"

33 0" + 34 | )0 52)
36 )0" # 3. )or "
3: )0 "# | 3% )0 "+
3< )020) 44 D)

J3: USB

Pin# |Signal Name|Pin # |Signal Name
+ ] " ]

3 28°5)# | 4 28" 5)+

6 28"5)#C | . 2&"5)+C

: D) $ D)

< i) [ D)
Note:

USB port 0, 1 will be occupied if audio function is available.

USB1A: USB0/1

Pin# |Signal Name|Pin # |Signal Name
+ b " b
3 D) 4 D)
6 0 ] 0
: D) $ D)

SOM200RD-PC Development Kit
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USB1B: Ethernet LAN

Pin# |Signal Name|Pin # |Signal Name

+ )C )"
3 (cC 4

6 ] (*
: $

J7A: PS/2 Keyboard

Pin# |Signal Name| Pin # |Signal Name
+ K5) "
3 ) 4 .
6 K5 2K . (G

J7B: PS/2 Mouse

Pin# |Signal Name|Pin # |Signal Name
+ )C " )’
3 (cC 4
6 ; (*

J9: TTL/RS232 Mode Selector (Open: On, Close: Off)

Pin# |Signal Name| Pin # |Signal Name
+ ) "

J10: COM1/P4/PWM

Pin # S;lignal Pin# |Signal Name
ame
* ) D+ ! D+
3 /)t 4 ) (+
6 D) . ) (+
: "+ $ T+
< (+ +# /)0 +,
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J11: GPIO (P0/ P1/ PWM)

Pin# |Signal Name|Pin#| Signal Name

+ ) " ,

3 ; I 4 ;144
6 ; T+ . I+
: o F 3 o
< ; 143 +# ;143
++ ; 144 +" ;1+4
+3 ; 146 +4 ;146
+6 ; W +. ; 1+,
+: ; 14 +$ ; 1+
+< , # )

J12: GPIO (P2/ P3/ SPI/ I12C/PWM)

Pin# |Signal Name|Pin#| Signal Name

+ ) " ,

3 o R 4 1T
6 o ] 12K
: o A 3 "1)

< ;13 +# ")
+ ;14 +" ;134
+3 ;176 +4 ;136
+6 ) +. ;13.
+: ) +$ ;138
<, # D)

Note:

If you Enable 4M SPI flash Disk on the BIOS setting, you cannot use GP30~GP37 Pins.

J13: TTL/IRS232 Mode Selector (Open: On, Close: Off)

Pin #

Signal Name

Pin #

Signal Name

+

)

SOM200RD-PC Development Kit
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J14: COM2/Timer Counter

Pin # ‘;'9“3' Pin# |Signal Name
ame

+ [y [ | o

3 N 4 )

6 [:) [ . [ O

: " $

< (@& + /o "

J16: ATX Power

Pin# |Signal Name|Pin#| Signal Name
+ 3,3 " 3,3
3 D) 4

6 ) :

: ) $

< "56, +i C+",
+ 3,3 +" LE
+3 1) +4 "56,
+6 ;) +. D)
+: 5 ) +$ 6,
+< , "4

J17: Power Connector (Terminal Block 5.0mm)

Pin# |Signal Name
+ C6,
" )
J18: COM3 TTL Mode
. Signal . Signal
Pin # Ngme Pin # Ngme
+ ) )3 (/)3
3 /)3 4 ) B
6 ) . )G
: ("3 $ "3
< (3 +
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J19: PRINT

Pin# |Signal Name|Pin # |Signal Name
+ " 5 +4 J)*
" D# +6 o
3 1)+ +. *
4 DN +: "2 0t
6 3 +$ D)

N4 +< ;)
: 16 "# ;)
$ D. ot )
< nD: | )
+# K* "3 5 )
+ 5&"N "4 5 )
+" 10 "6 ;)
3 - ”
J20: COM 4 TTL Mode
Pin # Signal Pin # Signal
Name Name
+ ) )4 " (/)4
3 /)4 4 ) (4
6 ) . PN C
: ("4 3 "4
< (4 +
J37: LPC

Pin# |Signal Name|Pin # |Signal Name
+ "A%>L " 2 )
3 2J( %0* 4 2 )+
6 ) - 2 )"
: 2) (M¥ 3$ 2 )3
< "o( (M +

SOM200RD-PC Development Kit
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J38: COM9

Pin# |Signal Name|Pin #| Signal Name
+ " (/)<
3 /)< 4
6 ) .

: $
< +#
J45A: COM 1
. Signal . Signal

Pin # Name Pin # Name
* ) Dt ! Dt
3 /)+ 4 ) (+
6 D) . )¢
- ( " $ "
< (+

J45B: COM 2
Pin # Signal Pin # Signal
Name Name
* ) )" ! "
3 /" 4 )
6 D) . )"
: ( wnr $ wnr

< "

SOM200RD-PC Development Kit Vortex$.)/0  ° %"##1  1&% 19



®  SOM200RD-PC

48mm
13(C)
2 GP0 SPI KB COM3 S0)
GP3 COM4 MS LPC 19
iy | &
w ol|lw
(03]
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m
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z(8
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a Vortex86DX N 48mm
< o~
c
w
[ve)
a
5
=
e D -
2 . 50
1 o B
J1(A)
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® SOM200RD-PC

J1/J2/J3/J4: SOM200RD-PC Signal Assignment

JI(A)

J2(B)

Pin |Signal Name |Pin [Signal Name |Pin |Signal Name |Pin |Signal Name
1 |GIND 2 |GND 1 |GND 2 |GND
3 |INT-A I |PCICLK] i |[IBERQ I |PCIRST-
5 |INT-B 6 |PCICLK?Z 5  |IBEBI 6 |FRAME-
7 |INT-C 8 |PCICLE3 7 |IBED2 8 |IRDY-
9 |INT-D 10 [GND v |IBED3 [0 |TRDY-
11 |PGNT-0 12 [PREQ-D 11 [IBEB4 2 |DEVSEL-
3 |PGNT-] 14 |PREQ-] 13 |IBDEB3S 14 |STOP-
15 |PGNT-2 16 [PREQ-2 15 |IBEDG 16 |PAR
7 |GND 18 |GND 17 [IBEDY |8 |GND
19 |AD3] 20 [AD30 19 [IBEDR 20 |CBE-3
21 |ADZ2Y 22 [ADZ8 21 [IDEB9 22 |CBE-2
23 |AD27 24 [AD26 23 |IBEBIO 24 |CBE-1
25 |AD25 26 |AD24 25 |IDEBRI1] 26 |CBE-0
27 |AD23 28 [AD22 27 [HBDERE 28 |GND
289 |AD2] 30 |AD20 29 |(IBEDI13 30 [FXDO
il |ADIY 32 [ADISB 31 [IBEDI4 32 [RXD9
33 |ADI1T 34 [ADI6 33 |IDEB1S 34 |AIDELED
35 |ADIS 36 |ADI14 35 [IDESAD 36 |IDERST
37 |ADI3 38 |ADI2 37 |IDESAI 38 [IDEINT
39 |AD1] 1) [ADIO 39 [IDESAZ {0 |IDEREQ
1 |ADY {2 |ADB {1 [IDECSO 12 [IDERDY
13 |AD7 4 [AD6 {3 [IDECSI {4 [IDECBLID
15 |ADS 16 [AD4 {5 |[IDEIOW 6 |[IDEACK
|7 |AD3 18 [AD2 |7 |IDEIOR 18 |VCC3-OUT
19 |ADI S50 [ADO 19 |GND 50 [GND

SOM200RD-PC Development Kit
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130 JA(D)
Pin |Signal Name _|Pin |Signal Name _|Pin |Signal Name _|Pin |Signal Name
EE 2 ' || |LINK/ACTIVE> |DUPLE
3 |GPOL | i3 [BANTXE 4
S |GPo2 6 45 |[DANRXE |6 |EANRX
7 |GPO3 5 |GP37 |7 |LUSBD3+ |8 |LUSBD3-
9 |GPO4 10 |SPICS 9 [LUSBD2+ |10 |LUSBD2-
11 |GPDS 12 |SPICLK 11 |LUSBDI+ |12 |LUSBDI-
13 |GPO6 14 |SPIDO 13 |LUSBDO+ |14 |LUSBDO-
15 |GPO7 16 |SPIDI 15 [DOD2Y |16 |DCDI\
17 _|DCDA4\ 18 |SPEAKER |17 {18 [RXDI\
19 [RXDA\ 20 |[KBCLK 119 120 |TXDI\
21 [TXDA4\ 22 |KBDATA  |2I 122 |IDTRIN
23 |DTRA\ 24 [MSCEK 123 124 [DSRI
25 |DSR4\ 26 [MSDATAT 25 126 |RTSI\
27 |RTS4\ 28 |RESET 27 128 |CTSI\
29 |CTS4\ 30 |VBATT 29 130 |RI1\
31 |RI4\ 32 [24MHz 31 TXDEN!I
33 |DCD3\ 34 |LFRAME- |33
35 |RXD3\ 36 |LDRQ- 35
37 |TXD3\ 38 |SERIRQ 37
39 |DTR3\ 40 |LADO 39
11 |DSR3\ 42 |LADI 5
13 _|RTS3\ 44 |LAD2 13
15 |CTS3\ 46 |LAD3 15
47 |RI3\ 48 |KEY 17
49 [VCC 50 |vee 19

SOM200RD-PC Development Kit
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2.5 System Mapping

Memory Mapping

Address

Description

Usage

00000000 - S000FFFF

System RAM

A0000000 - AOOOFFFF

EGA/VGA Video Memory

B0O0O000OO - BOOO7FFF

MDA RAM, Hercules graphics display RAM

BO0O08000 - BOOOFFFF

CGA display RAM

C0000000 - COO07FFF

EGA/VGA BIOS ROM

C0008000 - COOOBFFF

Boot ROM enable

C000CO00 - COOOFFFF

Console Redirection enable

D0O000000 - D700FFFF

Expansion ROM space

D8000000 - DBOOFFFF

SPI FLASH Emulation Floppy A Enable

DCO00000 - DFOOFFFF

Expansion ROM Space

EO000000 - EOOOFFFF

USB Legacy SCSI ROM space

FO000000 - FOOOFFFF

Motherboard BIOS

FEFADOOO - FFFFFO00

Standard OpenHCD USB Host Controller

FEFAF800 - FFFFFFO0

Standard OpenHCD USB Host Controller

FEFAF400 - FFFFFFOO

On board Ethernet Adapter

FEFAEOOQO - FFFFFO00

Standard Enhanced PCl to USB Host Controller

FEFAFCOO - FFFFFFO0

Standard Enhanced PCl to USB Host Controller

SOM200RD-PC Development Kit
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1/0 Mapping

1/0 Address Owner Usage
0000h - 000Fh DMA 8237-1 *
0010h - 0017h COM 9

0020h - 0021h PIC 8259-1 *

0022h - 0023h

Indirect Access Registers (6117D configuration

port)

002Eh - 002Fh

Forward to LPC BUS

0040h - 0043h

Timer Counter 8254

0048h - 004Bh

PWM counter 8254

004Eh - 004Fh

Forward to LPC BUS

0060h

Keyboard / Mouse data port

0061h

Port B + NMI control port

0062h - 0063h

8051 download 4k address counter

0064h Keyboard/ Mouse status/ command port *
0065h WatchDogO0 reload counter *
0066h 8051 download 8bit data port *
0067h WatchDogl reload counter *

0068h - 006Dh

WatchDogl control counter

0070h - 0071h

CMOS RAM port

0072h - 0075h

MTBF control register

0078h - 007Ch

GPIO port 0,1,2,3,4 default setup

0080h - 008Fh

DMA page register

0092h

System control register

0098h - 009Ch

GPIO direction control

SOM200RD-PC Development Kit
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00AOh - 00A1h

PIC 8259-2

00COh - 00DFh

DMA 8237-2

O0OEOh — 00EFh

DOS 4G Page access

0170h —0177h

IDE1(IRQ 15)

01FOh — 01F7h

IDEO (IRQ 14)

0220h -0227h

COMS8 Forward to LPC BUS

0228h - 022Fh

COM?7 Forward to LPC BUS

0238h —023Fh

COM®6 Forward to LPC BUS

0278h —027Fh

Printer port (IRQ7, DMA 0)

02E8h — 02EFh

COM4 (IRQ 11)

02F8h — 02EFh

COM2 (IRQ3)

0338h — 033Fh

COMS5 Forward to LPC BUS

0376h

IDE1 ATAPI device control write only register

03E8h —03EFh

COM3 (IRQ 10)

03FOh — 03F7h

Floppy Disk (IRQ6, DMA2)

03F6h

IDEO ATAPI device control write only register

03F8h — 03FFh

COM1 (IRQ 4)

0480h — 048Fh

DMA High page register

0490h —0499h

Instruction counter register

04DO0Oh — 04D1h

8259 Edge / level control register

OCF8h — OCFFh

PCI configuration port

DEOOh — DEFFh

On board LAN

FCOOh — FCO5h

SPI Flash BIOS control register

FCO8h — FCODh

External SPI BUS control register

SOM200RD-PC Development Kit
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IRQ Mapping

IRQ#

Description

Usage

IRQO System Timer *
IRQ1 Keyboard Controller *
IRQ2 Cascade for IRQ8 — 15

IRQ3 Serial Port 2 *
IRQ4 Serial Port 1 *
IRQ5 USB *
IRQ6 USB *
IRQ7 Printer Port *
IRQ8 Real Time Clock *
IRQ9 USB/ Ethernet 10/100M LAN *
IRQ10 Serial Port 3 *
IRQ11 Serial Port 4 *
IRQ12 Mouse *
IRQ13 Math Coprocessor *
IRQ14 Hard Disk Controller#1 *
IRQ15 Hard Disk Controller#2 *

SOM200RD-PC Development Kit
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DMA Mapping

DMA#

Description

Usage

DMAO

DMA1

DMA2

Floppy Disk Controller

DMA3

DMA4

DMAS

DMAG6

DMA7

SOM200RD-PC Development Kit
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2.6 Watchdog Timer

, .77 16 %.++:2)
%.++2) 9) #

i ke : 1DJ 4
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2.7 GPIO (General Purpose Input / Output)

4% ;1 , -$.°/)/ o ;!

i ke : 1DJ 4
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2.8 SPI flash (Serial Peripheral Interface)

"ty (- 1 A [
15
% "1 "1
J i) 51) A
% " " ) T./H THG T d )T
J h_ b= : (DN
; -$. -
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2.9 PWM (Pulse-width modulation)

1o 11O%4
)
. $)/" 3" 19%
$. " 19%
19%
J E H
1
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3.0 IDE to SD (Micro-SD)

, -$)/° *
2 % *7) DD

SD-1917444 )0 %)

44 )0 %)
5 -

, -$.)/
J E "<t

E
<BIOS setting>
; 5 ° &
n ! Yor )

. ! “F10” -

’ _$-)/ !& N
")t )0

SD-1917

=
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Chapter 3

Driver Installation
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Appendix

A. TCP/IP library for DOS real mode
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B. SOM200RD-PC & SOM200DX-DEV-PC
Schematic
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C. BIOS Default setting
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Warranty
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