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Copyright

The information in this manual is subject to change without notice for continues
improvement in the product. All rights are reserved. The manufacturer assumers no
reasonability for any inaccuracies that may be contained in this document and makes
no commitment to update or to keep current the informaton contained in this

manual.

No part of this manual may be reproduced, copied, translated or transmitted,
in whole or in part, in any form or by any means without the prior to written

permission of ICOP Technology Inc.

Copyright (©2024 ICOP Technology Inc

Trademarks Acknowledgement

Vortex86DX™ is the registered trademark of DM&P Electronics Inc. Other
brand names and product names that appear in this document are the properties and
registered trademarks of their respective owners. All names mentioned herewith are
served for identification purpose only.
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1 General Information

1.1 Overview

SOM304RD-10§ measured at only 70mm (L)*70mm (W)*10.5mm (H), is
designed particularly as the kernel for the diverse expandable applications. Through
8 rows of 38pin connector, SOM304RD-10S is able to provide multiple functions,
such as ISA BUS, RS-232, IDE, LAN, USB, CAN bus and GPIO.

1.2 Block diagram

| p— BWMx3
LAN x1 —

g RS232(TX/RX)x6

SM712 ﬂ r
) _ RS232(TX/RX)x1
RS232(Full)x3
SOM304RD-10S

Printer Port ' CPU Module
MCPZ2515

+
MCP2551

ICOP Technology Inc. 4
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1.3 Specifications

DM&P SoC CPU Vortex86DX- 800MHz

Real Time Clock with Lithium Battery Backup

Processor

System Memory | 256 MB DDR2 onboard

Software programmable from 30.5 us to 512 seconds x2

Watchdog Timer : ; _ |
sets(Watchdog 1 fully compatible with M6117D)

SM712 Chipset

Display
P VGA: Maximum resolution up to 1280x1024

LAN Integrated 10/100Mbps Ethernet x1

Enhanced IDE port (UltraDMA-100/66/33) x1
RS8232 port x10(TX/RX x7)

USB port x4

Parallel port x1

24-bit GPIO

PWM x3

Keyboard/Mouse

SPI x1 / CAN x2

1/0 interface

Flash Disk Onboard 4MB SPI Flash Disk (oiptional)

Support Onboard SST Flash Disk 1GB
Power _ | .
. Single Voltage +5V @600mA (Typical)
Requirement ‘ |
Weight 25g
Dimensions 70 x 70 x 10.5mm (Without cover)

Operating Temp. | -20°C to +70°C

Free DOS, DOS 6.22, PCDOS 7.1, DR-DOS, x-DOS, O§/2, Windows
Embedded CEG6.0, Windows XP Embedded, Embedded Linux, QNX,
VxWorks, and FreeBSD

Operating
System Support

1.4 Ordering Information

Part Number Product Description

SOM304RD-108 Vortex86DX 304-pin CPU Module with 256MB DDR

ICOP Technology Inc. 5
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2 Hardware Information

2.1 Module Dimension
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2.2 Connectors on the carrier board (for module)

Part Number Description
Male Connector for SOM304 SX/DX/DX2/DX3/MX+
Development Board (4 pces are required for each SOM304 Module)

PH2*38(1.27)-5.3MM

ICOP Technology Inc. 6
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2.3 DEV Board dimension
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Unit: mm
Extra test tools should be added for additional new RS232 and PWM ports

ICOP Technology Inc. 7
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2.4 Pin Assignments & Jumper Settings

2.4.1 Pin Assignment

; COMS
O EDE VGA CGME E RDDY. | O
E :n:um
il = e - [q?_IJL
E t:? fg} LAN E

usB3 |
UsB2 |
usB1| |
UsBo | |

ISA | J1 () TOP VIEW (€)J3 i
comz | |

IcCoM1 | |

(B) PWM ;
2 J2 | KEY |

O Elsn.cnma COM4 PRN KB GPO GP1 O

ICOP Technology Inc.
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J1(A) J2(B)

Pin|Signal Pin|Signal Pin|Signal | Pin{Signal
1{GND 2|JOCHCK 1{DROQ6 2|1LAL7
3|RSTDRV 4|1SD7 3|DACKT 4|MEMR
5|IRQ9 61SD6 5|DRQ7 6|MEMW
7|DRQ2 8|SD5 7|1SD8 8|SD9
9]OWS 10{SD4 91SD10 10|SD11

11|SMEMW 12|SD3 11|SD12 12|SD13
13|SMEMR 14{SD2 13|SD14 14[{SDI15
15]IO0W 16|SD1 15|GPCS0 16|GPCS1
171IOR 1815D0 17]GND 18]/GND
19|DACK3 20| IOCHRDY 19|CTS3\ 20]DSR3\
211DROQ3 22| AEN 211 DTR3\ 22| RXD3\
23|DACKI 24|5A19 23|RI3\ 24|RTS3\
25|DRO] 20|5A18 25| TXD3\ 26| DCD3\
27|REFRESH 28|SA17T 27)1CTS4\ 28| DSR4\
29|GND 30]SA16 29| DTR4\ 30]RXD4\
31|SYSCLK 32|SA15 31|RI4\ 32|RTS4\
33]IRQT 34|15A14 33| TXD4\ 341 DCDA4)
35]IRQ6 36|SA13 35|PPDO 36|PSTB-
371IRQ5 38|5A12 37\PPDI 38|PAFD-
391IRO4 40]SA1l 39|PPD2 40[PERROR-

41 [IRQ3 42(5A10 41|PPD3 42 |PINIT-

43[DACK?2 44|SA9 43|PPDA 44|PSLIN-

45|TC 40|SAS 45|PPD5 46|PACK-
47|BALE 48|SAT 47\PPD6 48[PBUSY
49105C S0]SA6 49|PPD7 50|PPE
51IMEMCS16 [ 52[SAS5 51/GND 52|PSLCT
53110CS16 54{5A4 J3|RESET 54|GND
551IRQ10 56|SA3 55|MSCLK 56|KBCLK

S71IRQ11 O8|SAZ O7IMSDATA | 58[KBDATA

S91IRQ12 00|SAI 59| VBATT 60| SPEAKER

61]GND 02|5A0 61]GPO0 62|GPO]

63|IRQI15 64|SBHE 63|GPO2 64|GP03
63]IRQI14 66| LAZ3 05|GPO4 66|GPO5
67)|DACKO 68| LAZ2 671GPO6 68|GPO7

69| DRQO 70]LA2] 09|GP10 J0|GP11

71{DACKS T2|1LA20 11|GP12 12|1GP13

73[DRQS 74|1LAI9 13|1GP14 J41GP15
15|DACKG 16]LA1B 15|GP16 16]GP17

ICOP Technology Inc. 9
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13(C) JA(D)

[Pin|Signal Pin [Signal Pin|Signal Pin|Signal

| 1/GND | 2|GND |_1|IDERST 2|GND

[ 3|LADO | 4|MTBF-OUT 3|IDEDT 4|IDEDS
5|LADI 6|LFRAME- 3|IDED6 6/IDED9

| 7|LAD2 8|LDRQ- T1IDEDS 8|IDEDI10
9ILAD?3 | 10[{SERIRQ 9IDED4 10]IDEDI 1
11INC 12|PCIRST- 111IDED3 12]IDED1?2
13|PCICLKI 14|GND 13|IDED2 14{IDEDI3

| 15|GND 16|LINK/ACTIVE 15/1DEDI | 16]IDED14
1 7]LANTX- 18| LANRX- 17/IDEDO [8[IDEDIS
191 LANTX+ 20|LANRX+ 19/IDEREQ 20|IDECBLID
21|DUPLEX 22|VCC3-OUT 21| IDEIOW 22|1IDESAQ
23|GND 24|1GND 23|1DEIOR 2411DESAL
25|USBD3- 20|USBD?2- 23| IDERDY 20|IDESA2
21|USBD3+ 23 [USBD2+ 27 IDEACK 28|1DECS0
29|USBD]- 30{USBDO- 29|IDEINT 30{IDECS]
31|USBD1+ 32|USBDO+ 31|AIDELED 32{GND
33|GND 34|GND 33 HSYNC 34|BOUT
35|PWMI1 GATE 36|PWMO_GATE 35| VSYNC 36|ROUT
37\PWM2 OUT 38|PWM2 CLK 37| DDCDAT 38|GOUT
39|PWM1 CLK 40[PWMI1 OUT 39|DDCCLK 40|GND
41{PWMO_OUT 42|PWMO_CLK 41|GND 42{GND
43[PWM2 GATE 44 |TXDENI 43|GND 44|RXDO\
45|CTS1) 46|DSRI\ 45| RXDA3\ 40| TXDO\
47[DTRI\ 48 |[RXDI\ 47 TXDA5\ 48|GND
49|RI1\ SOIRTSIA 49|1GND JO|RXDS\
511TXDI\ 52|DCDI\ 51|RXD7\ 52 [TXD8A
33|GND 34|GND 33| TXD7A 34|1GND
55|SPICS 56|SPICLK 53|GND 56|RXDI1 1\
ST{SPIDO 38|SPODI 57| RXDI10\ S8[TXDII\
591GP34(CAN BUS CS1) | 60|GP35(CAN BUS CS82) 59| TXDI10\ 60|GND
61112C1 SCL 62|12C1_SDA 01|GND 02[{CAN] H
63|GP20 64|GP21 63|CANO_H 64[CAN] L
65]GP22 06|GP23 03|CANO_L 66{GND
67|GP24 68|GP25 67/GND 68| USBIN+
69|GP26 101GP27 091SYS-FAIL-IN JO|USBIN-
71{GND 712|GND 71|SYS-FAIL-OUT 72{GND
13[VCC 14|KEY] 13|5YS-SW-IN T4 [RXDO%
T3VEC 16[KEY0 75|SYS-GPCS-IN 16| TXDO\

ICOP Technology Inc. 10
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3 System mapping
3.1 Memory mapping

Memory Mapping |
Address Description Usage
0000:0000 - 9000:FFFF System RAM b
A000:0000 - AOOO:FFFF  [EGA/VGA Video Memory [
B000:0000 - BOOO:7FFF  [MDA RAM, Hercules graphics display RAM I*
B000:8000 - BOOO:FIFTT  [CGA display RAM *
C000:0000 - CO00:7FFFE EGA/VGA BIOS ROM .
C000:8000 - CO00:BFFF  [Boot ROM enable
C000:C000 - COO0:FFFF  [Console Redirection enable
D000:0000 - D700:FFFF  |Expansion ROM space
D800:0000 - DBOO:FFFE |SPI FLASH Emulation Floppy A Enable *
DC00:0000 - DFOO:FFEF _ |Expansion ROM Space
E000:0000 - EOOO:FFFE  [USB Legacy SCSI ROM space
1F000:0000 - FOOO:FFEFE Motherboard BIOS *
FEFA:DOOO - FFFE:FO00 [Standard OpenHCD USB Host Controller [*
FEFA:F800 - FFFF:FF00 |Standard OpenHCD USB Host Controller "*‘
FEFA:F400 - FEFF:FFO0 |On board Ethernet Adapter o
FEFA:E000 - FFFF:FO0O0 |Standard Enhanced PCI to USB Host Controller %

Standard Enhanced PCI to USB Host Controller i

ICOP Technology Inc.
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&

10 Mapping

I/O Mapping

I/0 Address

Owner

Usage

0000h - 000Fh_

DMA 8257-1

E

(0010h - 0017h

COM9

(0020h - 0021h |

PIC 8259-1

&

0022h - 0023k

Indirect Access Registers (6117D confipuration pf

002Eh - 002Fh

Forward to LPC BUS

0040h - 0043h

Timer Counter 8254

0048h - (04Bh

PW'M 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

WatchDogl reload counter

0066h

8051 download 8bit data port

0067h

WatchDogl reload counter

0068h - 006D

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

S}'s tem control f&gis ter

0098h - (09Ch

(P10 direction control

00AOh - D0ATh

PIC 8259-2

| H| XN EIE] R OE]E]| | E|EE]E | ¥

00COh - 00D Fh

DMA 8237-2

*

00EOh - 00FEFh

DOS 4G Page access

*

0170h - 0177h

IDE1(IRQ 15)

01FOh - 01F7h

IDEO (IRQ 14)

0220h

COM11 Forward to LPC BUS F81218E

0228h

COM10 Forward to LPC BUSF81218E

0238h

COMS Forward to LPC BUS I81218E

x| x| | *

0278h - 027Fh

Printer port (IRQ7, DMA 0)

02E0h

COMG6 Forward to LPC BUS FE1218E

02E8h - 02EFh

COM4 (IRQ 11)

021'8h

COMY (IRQ3)

0338h

COM7 Forward to LPC BUS F81218E

0376h

IDE1 ATAPI device control write only register

03EOh

COMS5 Forward to LPC BUS F81218E

03E8h - 03EFh

COM3 (IRQ 10)

] B E|E] K| K]

03FOh - O3F7h

Floppy Disk (IRQ6, DMA2)

03FG6h

[DEO ATAPI device control write only register

*

03F8h - 03FFh

COM1 (IRQ 4

0480h - 048Fh

DMA High page register

0490h - (0499h

Instruction counter register

04D0h - 04D1h

8259 Edge / level control register

O0CFEF8h - 0CFFH

PCI configuration port

DE0Oh - DEFH

On board LAN

FCO0h - FCO5KSPI Flash BIOS control register

FCO8h - FCODI

External SPI BUS control register

#* | ¥ | E || ¥ F) & *

ICOP Technology Inc.
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3.3 IRQ Mapping

IRQ Mapping

IRQ#

Descriptiun

TRQO

S}*stem Timer

IRQ1

I{E}*buz rd Controller

IRQ2

| Cascade for IRQ8 — 15

IRQ3

Serial Port 9

IRQ4

| Serial Port 1

IRQ5

COM5/6/7/8/10/11

IRQO6

USB

IRQ?7

Printer Port

s

Real Time Clock

RQ9

USB/ Ethetnet 10/100M LAN

IRQ10

Serial Port 3

[RQ11

Serial Port 4

[RQ12

Mouse

IRQ13

Math Coprocessor

IRQ14

Hard Disk Controller#1

IRQ15

Hard Disk Controller#2

ICOP Technology Inc.
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4 Software Resources

4.1

ICOP Technical Resource Website

In the following website, you will find our latest user manuals, including OS

support resources systems such as evaluation images for Windows Embedded

Compact 7, Windows Embedded CE 6.

0, Windows Embedded 5.0, and Windows

XP Embedded (Win XPe). For details, please kindly visit the following link:

http://tech.icop.com.tw/

4.2 Testing CAN/SPI functionality

Before starting to test CAN/SPI bus & COM5/6/7/8/10/11, please

download the testing tool at the link: ht

ps:/ /ftp.icop.com.tw/share/wKhXVmf

P

Source code for CAN Bus tool: htt

ps: / / ftp.icop.com.tw/share/FcUjW2Zt

This tool is working under DOS sy

environment for testing.

stem, so please prepare a DOS

Connectors on Development board:

J3T CANLZ/COMSB/TanaMM
Pin [ﬂ gnad |P’h |Signat
] [ ] Hame
1 YECX - VCC3 .
3 Jeaml e feawor |
5 [camn o 1mnm
7 |ne I8 ]nr.
9 |GwD 10 oo
1w [xowe 12 |[moios
13 [weonw f1a [Rxoios 112 GFO [P2/P3/ SPUCANCS)
15 |GHD 18 ]u: Pin | Signal Pin |Signal
g |damn i |Name
i Pﬂ: 1B ]Hﬂ -
10 [ue 20 |o T R I 1o Y, - S
—r 22 [ ’ 3 i T 3 |erzo 4 |secs
- AU e ‘ b
: . i i .
ekl i S o Tm!n‘ TR < i .
25 [Txpes |28 [TXDTH i"_;g ’ E't'ff - 7 |er22 g |se00
27 [RND&N |28 |RNDTW =E e =Ein 3 s |epz 10 |seol
2 [NC 20 |we = == E 3 n  |or2a 12 |CAN-CS1
i - i 1
M |GND 32 ]mz == =2 : = 13 |oP2s 14 |can-cs2
33 [GMD 34 |oMD == = cm
== =1 el 15 |cr2s 18 |12e1scL
35 [NE 38 |THDS —— O
: IIHIIIIIHHIIHHIINH = | 7 |epay 1 |12c2_soa
37 e il i ﬂl AT L. a =1 1w |vec 20 |eMo
3w |Ne a0 oMo O T | -
41 |NC 42 |Txpes
43 |[GND 44 RNDGY P '
ICOP Technology Inc. 14
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4.2.1 Testing CAN/SPI bus

For testing CAN bus 1 & 2, access the tool folder /DM509 and type
“DXSPI1” or “DXSPI2” for testing, the result will come out as the photo

below:

3 dir(z) ¢,087.73 M free

t:";EIW‘_':'EIEl':rd'.-:m'i 1
Use IPT (39
init; 9
EPIEE‘_: _11 LT
I._'. TFFFFFR7 Newnode: FFFFFFRg
ater Setting mode success
‘.’Et rate suceessl | s
i: 87 nRunbde: #a

Eﬁh”r Hum :
CAN B muI flode Success!|

CNDMS09) g
Wi, ST deapl 7

For testing SPI, please connect the SPI bus to an LED dot matrix display.

After connecting the display, please access the tool folder DM509 and
type “LED”, and the LED will light up. Once the display lights up, it means
the SPI bus 1s working.

LED display

ICOP Technology Inc. 15
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4.2.2 Testing COM5/6/7/8/10/11

For testing COM 5/6/7/8/10/11, please access the tool folder
/DM509/£8121 and type the command below:

COM port no. on SOM304RD-10S Command
COMS5 F8121-1
COMG6 F8121-2
COM7 F8121-3
COMS F8121-4
COM10 F8121-5
COM11 F8121-6

Once the above command is typed, the software will start to test the
TX/RX function on the COM port as the result below:
LADIGO9\F 8121 F8121-1

CADNSO9\F8121ur1

CADIGO9\F8121> ¢t o03ed i5

ONEP RS-232 CON Test Program (Dct 28 2013 14:13:27)

CON port initialized: IRQS 3EOHLoop Test
VIRCQ) <-> DSR(6), RI(9) : ERROR!

RISLY) <-> CTS(3), DCDC1): ERROR!

R3Z3Z TRA/RR Test

115200 bps: OK

Done!

ICOP Technology Inc. 16
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4.3 Testing PWM/i2C functionality

4.3.1 Testing PWM

Download the PWM testing tool:
https://ftp.icop.com.tw/share/HGMwle55

Make a cable to connect PWM to GPIO:

Pins connection on the develﬂpment board

Pin Pin
Jllpin3 < > J14pin3 |
J11pin5 - > J14 pin 7 |
J1lpin7 < » J14 pin4 |

Connect the cable to the development board as below:

e e PWMO/1/2 0UT Bt

ICOP Technology Inc. 17
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Boot up the DOS software and input command:

1. PWMO: pwmtest c0 m3 1000

2. PWMI1: pwmtest c1 m3 1000

3. PWM2: pwmtest c2 m3 1000

If the function is working, it will show OK PASS at the end:

s %,

E \DHS puniesi c n3 1000

DHEP Vortex86DX PWM Demo Program (Feb 14 2025 18:34:29)
PUN Counter®, Noded, Yalue=1000

oK PASS! resalt: 837

C:\DNS09>

nnsnm ‘ '
7c \un punie:t n3 1000 |

DHEP VortexB6DX PHM Demo Program (Feb 14 2025 18:34:21)
. PUN Counteri, Moded, Value-1800
OE PASS! result: B37

C:\DNSe9>_

N B \DN509>
1 B \Dnsess
O C:\DHSEBE> punteztTEE nd 1000

|DNEP Vortex86D0X PUA Demo Program CFeb 949 £025 18:34: 1)

PHN Counter?, Moded, Value=1000
oKk PASS! rezult: #B37

_C:\DNS09>_

ICOP Technology Inc. 18
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4.3.2 Testing i2C

Download the 12C testing tool:
https:/ /ftp.icop.com.tw/share /RF9Tc5gD
Cable tor testing 12C:

This cable to connect the J12 (12C) connector to test the 12C function;
the connection method is:

Pin Resistor Pin

12 pin 19 (+5V) pullup | LK ohm < t12 pin 12 & 16

«—»| 1K ohm = r_]12 pifl 14 & 18

1. Connecting pin 12 & 16 to pin 19 via 1K ohm to pull high the signal
2. Connecting pin 14& 18 to pin 19 via 1K ohm to pull high the signal

Plug the cable to J12 connector.

- IR I RSWSE R W e -‘ _

Pull up VCC (J12 PIN 19)

ICOP Technology Inc. 19
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1 X2C1 ‘as naster,

 Pass.

Tﬂg 12C
co

as master, hal
amsnmas ter,

IZ2CO

Run testing command under DOS; If the function i1s working, it will
show OK PASS at the end:

I12CO as
1Z2C0 as
12C0 as
I2CO as

I12C0 as
I1Z2CO as
1Z2C1 as
12C1 as

Pass.

Testi

ng IZC

12C0 as
I1ZCO as
12CO as
1Z2C0 as
I1Z2C1 as
I12C1 as

jPass.

12ctest

master,
master,
master,
master,

o

Faa%"

master,
master,
master,
master,

de in 100

IZGﬂ as

IZ2C1
I12C1 a
I12C1

as
43

I2C1
12Co
I12C0

high-speed mode

master,
master,
ﬂdﬂtEri
master,
master,
master,

I1Z2C1 as
I1Z2C1 as
I12C1 as
I12C1 as
12C0 as
12C0 as

400 Kbps
slave;

master
naster
master
master

urites to slave
reads from slave
reads from slave
writes to slave

master

slave Mhaster

slave;
slave;
slave;
cslave;

in 3.3
slave;
slave;
slave;
slave;
slave;
slave;

The I2C modules work correctly.

master
master
mas ter
master

Mbps. ..

master
master
master
master
master
master

writes to s[éﬁe
reads From slave

writes to slave
reads from slave
reads from slave
writes to slave
urites to slave
reads from slave

writes to slave
reads from slave
reads from slave
writes to slave
urites to slave
reads from slauve
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4.4 Vortex86 Processor Programming Guide

Vortex86 processor programming guide 1s for software programmers to build

their programs more quickly and easily on Vortex86 processor.

For Vortex86DX software programming guide, please contact local suppliers

or your technical support sales in ICOP or mail to info(@icop.com.tw

5 Warranty

This product is warranted to be in good working order for a period of one year
(12 months) trom the date ot purchase. Should this product fail to be in good
working order at any time during this period, we will, at our option, replace or repair
it without additional charge except as set forth in the following terms. This warranty
does not apply to products damaged by misuse, modifications, accident or disastet.
Vendor assumes no liability for any damages, lost profits, lost savings or any other
incidental or consequential damage resulting from the use, misuse of, originality to
use this product. Vendor will not be liable for any claim made by any other related
party. Return authorization must be obtained from the vendor before returned
merchandise 1s accepted. Authorization can be obtained by calling or faxing the
vendor and requesting a Return Merchandise Authorization (RMA) number.
Returned goods should always be accompanied by a clear problem description.
Should you have questions about warranty and RMA service, please contact us

directly.
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ICOP Technology Inc.

Address: No. 15 Wugong 5th Road, Xinzhuang Dist.
New Taipet City, Tatwan (R.O.C.) 24890

TEL: +886-2-8990-1933

FAX: +886-2-8990-2045

Mail: info@icop.com.tw

Website: http://www.icop.com.tw
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