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General Information

1.1 Packing List

Product Name Package
VDX-6372RD-V2 board x1 GPIO cable x1
VGA cable x1 USB cable x1
VDX-6372RD-V2 RS232 cable x2 PS2KB x1
Parallel cable x1 PS2KB(TEST) x1
IDE cable x1

1.2 Block diagram

)
w)
PC/104 x1 if LCD x1
o
N
SPI Disk x1 @ Parallel x1
< .
COM x2 NS 16-bit GPIO x1
&
g,
o
USB x2 v Keyboard/Mouse x1
\

ICOP Technology Inc. 1



VDX-6372RD-V2

User Manual

1.3 Specifications

CPU Vortex86DX 600MHz
RAM 256MB DDR2 Onboard
BIOS AMI BIOS
Bus PC/104 standard compliant
Display SM712 Chipset with VGA and TFT LCD Panel Interface
VGA: Maximum resolution up to 1280 x 1024 @ 60Hz
TFT-LCD: Maximum resolution up to 1024 x 768 @ 60Hz
Disk Support IDE DoM 4MB SPI Flash
I/O Interface  RS232 x1 RS232/422/485 x1 Parallel x1
USB2.0 x3 16-bit GPIO x1
Connectors 2.54mm 4-pin pin header for +12V, -12V, -5V, GND x1
2.54mm 2-pin pin header for Reset x1
2.54mm 3-pin pin header for RS485 x1
2.54mm 104-pin PC/104 connector x1
2.54mm 5-pin header for Keyboard x1
2.54mm 5-pin header for Mouse x1
2.0mm 44-pin box header for IDE x1
2.0mm 44-pin box header for LCD x1
2.0mm 26-pin box header for Parallel x1
2.0mm 20-pin box header for 16-bit GPIO x1
2.0mm 10-pin box header for RS232 x2
2.0mm 10-pin box header for USB x1
2.0mm 10-pin box header for VGA x1
Power
Requirement DC +5V @ 720mA
Operating -20°C - +70°C
Temperature -40°C - +85°C (Optional)
Dimension 90 x 96mm
Weight 90g
O/S Support  WES2009 Free BSD
Windows Embedded CE6.0 DOS
Windows Embedded CE5.0 POS Ready (WePOS)
Linux VxWorks

ICOP Technology Inc.
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1.4 Ordering Information

PART NO. VDX-6372RD-V2
CPU (MHz) 600MHz
DRAM (DDR2) 256MB
Storage IDE DoM
SPI Flash
Display VGA, TFT-LCD
Bus PC/104
RS232 2
RS485 1(Configurable from RS232)
USB 2
Parallel 1
GPIO 16 bits
Keyboard 1
Mouse 1

ICOP Technology Inc. 3
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2 Hardware Information

2.1 Dimension
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2.2 Board Outline and Connector Location

LCD

Connector

VGA

IDE
Connector

Parallel

Power Power Flexible PC/104 Reset
Connector DC Power Connector

fo) o) e ) e

o
L
E

6.

U226, ',
e

A
B TTTTTTTS

Note:
1. COM2 can be configured as RS232/422/485 in BIOS

2. J15 RS8485 is only active when COM2 is configured as RS485 in BIOS.

PS/2 Keyboard
PS/2 Mouse
USB

RS485

COM2

GPIO

COM1

ICOP Technology Inc.
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2.3 Connector and Jumper Summary

Nbr. Name Type of Connections Pin of Nbr.
J1 IDE Box Header, 2.0mm, 22x2 44
]2 USB Box Header, 2.0mm, 5x2 10
Jo Reset Pin Header, 2.54mm, 1x2 2
J9 PS/2 Keyboard Box Header, 2.54mm, 1x5 5
J10 PS/2 Mouse Box Header, 2.54mm, 1x5 5
J11 COM1 Box Header, 2.0mm, 5x2 10
J12 COM2 (RS232/422/485) Box Header, 2.0mm, 5x2 10
J15 RS485 Molex Header, 2.54mm, 3x1 3
J13 GPIO (P0/1 or PWMx16) Box Header, 2.0mm, 10x2 20
J16 Power Connector Terminal Block, 5.0mm, 2x1 2
J18 Parallel Box Header, 2.0mm, 13x2 26
J20 PC104 Connector (64 pins) Box Header, 2.54nn, 32x2 64
J21 PC104 Connector (40 pins) Box Header, 2.54nn, 20x2 40

4P Power Source )
]22 Pin Header, 254mm, 4x1 4
(Interconnect to PC/104 —]20)

J25 LCD Box Header, 2.0mm, 22x2 44

]36 VGA Pin Header, 2.0mm, 5x2 10
PWR .

Power Active LED (Red)
LED
IDE _
IDE Active (Green)
LED
MTBF
MTBF LED (Orange)

LED

SP1 Buzzer
ICOP Technology Inc. 7
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2.4 Pin Assignments & Jumper Settings

J1: IDE
Pin# Signal Name Pin # Signal Name

1 IDERST 2 GND
3 IDED7 4 IDEDS
5 IDEDG6 6 IDED9
7 IDED5 8 IDED10
9 IDED4 10 IDED11
11 IDED3 12 IDED12
13 IDED2 14 IDED13
15 IDED1 16 IDED14
17 IDEDO 18 IDED15
19 GND 20 NC
21 IDEREQ 22 GND
23 IDEIOW 24 GND
25 IDEIOR 26 GND
27 ICHRDY 28 GND
29 IDEACK 30 GND
31 IDEINT 32 NC
33 IDESA1 34 IDECBLID
35 IDESAO 36 IDESA2
37 IDECS-0 38 IDECS1
39 IDELED 40 GND
41 VCC 42 VCC
43 GND 44 NC

ICOP Technology Inc. 8
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J2: USB
Pin# Signal Name Pin # Signal Name
1 VCC 2 VCC
3 LUSBDO- 4 LUSBD1-
5 LUSBDO0O+ 6 LUSBD1+
7 GND 8 GND
9 GGND 10 GGND
J6: Reset
Pin# Signal Name Pin # Signal Name
1 Reset 2 GND
J9: PS/2 Keyboard
Pin# Signal Name Pin # Signal Name
1 KBCLK 2 KBDATA
3 NC 4 GND
5 VCC
J10: PS/2 Mouse
Pin# Signal Name Pin # Signal Name
1 MSCLK 2 MSDATA
3 NC 4 GND
5 VCC
J11: COM1 (Optional: TTL/GPIO-P4/PWM x8)
Pin# Signal Name Pin # Signal Name
1 DCD1 2 RXD1
3 TXD1 4 DTR1
5 GND 6 DSR1
7 RTS1 8 CTS1
9 RI1 10 GND

ICOP Technology Inc.
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J12: COM2 RS232/422 /485 (Optional: TTL)

Pin# Signal Name Pin # Signal Name
1 DCD2/ 422TX-/ RS485- 2 RXD2/ 422TX+/ RS485+
3 TXD2/ 422RX+ 4 DTR2 / 422RX-
5 GND 6 DSR2
7 RTS2 8 CTS2
9 RI2 10 NC
J13: GPIO (Port0/1 or PWM x16)
Pin# Signal Name Pin # Signal Name
1 GND 2 VCC
3 GP00 4 GP10
5 GPO1 6 GP11
7 GP02 8 GP12
9 GP03 10 GP13
11 GP04 12 GP14
13 GPO5 14 GP15
15 GPOG 16 GP16
17 GPO7 18 GP17
19 vee 20 GND

J15: RS485 (Auto direction)

Pin# Signal Name
1 RS485+
2 RS485-
3 GND

J16: Power Connector

Pin# Signal Name
1 +5V
3 GND

ICOP Technology Inc.
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J18: Parallel

Pin# Signal Name Pin # Signal Name
1 STB- 14 AFD-
2 PDO 15 ERR-
3 PD1 16 INIT-
4 PD2 17 SLIN-
5 PD3 18 GND
6 PD4 19 GND
7 PD5 20 GND
8 PDo6 21 GND
9 PD7 22 GND
10 ACK- 23 GND
11 BUSY 24 GND
12 PE 25 GND
13 SLCT 26 NC

ICOP Technology Inc. 1
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J20: PC/104 Connector (64pins)

Pin# Signal Name Pin # Signal Name
1 IOCHCHK* 2 GND
3 SD7 4 RESETDRV
5 SDG6 6 VCC
7 SD5 8 TRQY
9 SD4 10 5V
11 SD3 12 DRQ2
13 SD2 14 12V
15 SD1 16 OWS
17 SDO 18 +12V
19 IOCHRDY 20 GND
21 AEN 22 SMEMW*
23 SA19 24 SMEMR*
25 SA18 26 TOW*
27 SA17 28 TOR*
29 SA16 30 DACK3*
31 SA15 32 DRQ3*
33 SA14 34 DACK1*
35 SA13 36 DRQ1*
37 SA12 38 REFRESH*
39 SA11 40 SYSCLK
41 SA10 42 IRQ7
43 SA9 44 IRQ6
45 SA8 46 IRQ5
47 SA7 48 TRQ4
49 SAG6 50 IRQ3
51 SA5 52 DACK2*
53 SA4 54 TC
55 SA3 56 BALE
57 SA2 58 VCC
59 SA1 60 0SC
61 SAO 62 GND
63 GND 64 GND

ICOP Technology Inc. 12
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J21: PC/104 Connector (40pins)

Pin# Signal Name Pin # Signal Name
1 GND 2 GND
3 MEMSC16* 4 SBHE*
5 1OCS16* 6 SA23
7 IRQ10 8 SA22
9 IRQ11 10 SA21

11 TIRQ12 12 SA20
13 IRQ15 14 SA19
15 TIRQ14 16 SA18
17 DACKO* 18 SA17
19 DRQO 20 MEMR*
21 DACKS5* 22 MEMW*
23 DRQ5 24 SDS8
25 DACKG6* 26 SD9
27 DRQO6 28 SD10
29 DACKT7* 30 SD11
31 DRQ7 32 SD12
33 VCC 34 SD13
35 MASTER* 36 SD14
37 GND 38 SD15
39 GND 40 NC

J22: 4P Power Source (Power source from PC/104)

Pin# Signal Name
1 -5v
2 -12v
3 +12V
4 GND

ICOP Technology Inc.
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J25: LCD

Pin# Signal Name Pin # Signal Name
1 +3.3V 2 +3.3V
3 LG2 4 LG3
5 LG4 6 LG5
7 NC 8 NC
9 LRO 10 LR1
11 LR2 12 LR3
13 LR4 14 LR5
15 GND 16 NC
17 NC 18 NC
19 NC 20 GND
21 NC 22 NC
23 LBO 24 LB1
25 LB2 26 LB3
27 LB4 28 LB5
29 NC 30 NC
31 LGO 32 LG1
33 GND 34 GND
35 NC 36 LCLK
37 NC 38 LDE
39 NC 40 LHSYNC
41 NC 42 LVSYNC
43 LBACKL 44 LVDDEN

J36: VGA

Pin# Signal Name Pin # Signal Name
1. ROUT 2 GND
3 G OUT 4 GND
5 B OUT 6 GND
7 HSYNC_A 8 GND
9 VSYNC_A 10 GND

ICOP Technology Inc.
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2.5 System Mapping

Memory Mapping
Address Description Usage
0000:0000 — 9000:FFFF | System RAM *
A000:0000 — AO0O0:FFFF | EGA/VGA Video Memory *
B000:0000 — BOOO:7FFF | MDA RAM, Hercules graphics display RAM *
B000:8000 — BOOO:FFFF | CGA display RAM *
C000:0000 — CO00:7FFF | EGA/VGA BIOS RAM *
C000:8000 — COO00:FFFF | Boot ROM Enable *
D000:0000 — D700:FFFF | Expansion ROM Space
D800:0000 — DBOO:FFFF | SPI Flash Emulation Floppy A Enable
DC00:0000 — DFOO:FFFF | Expansion ROM Space
E000:0000 — EOOO:FFFF | USB Legacy SCSI ROM Space *
F000:0000 — FOOO:FFFF | Motherboard BIOS *
I/0O Mapping
I/O Address Owner Usage
0000h — 000Fh DMA 8237-1 *
0010h — 0017h COM9
0018h — 001Fh Empty
0020h — 0021h PIC 8259-1 *
0022h — 0023h 6117D Configuration Port *
0024h — 002Dh Empty
002Eh — 002Fh Forward to LPC Bus *
0030h — 003Fh Empty *
0040h — 0043h Timer Counter 8254
0044h — 0047h Empty
0048h — 004Bh PWM Counter 8254 *
004Ch — 004Dh Empty
004Eh — 004Fh Forward to LPC Bus *
0050h — 005Fh Empty
0060h Keyboard Data Port *
0061h Port B + NMI Control Port *
0062h — 0063h 8051 Download 4K Address Counter *
0064h Keyboard Status Port *
ICOP Technology Inc. 15
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0065h Watchdog 0 Reload Counter *
0066h 8051 Download 8-bit Data Port *
0067h Watchdog 1 Reload Counter *

0068h — 006Dh

Watchdog 1 Control Register

006Eh — 006Fh Empty
0070h — 0071h CMOS RAM port *
0072h — 0075h MTBF counter *
0076h 0 0077h Empty
0078h — 007Ch GPIO Port 0, 1, 2, 3, 4 Default Setup *
007Dh — 007Fh Empty
0080h — 008Fh DMA Page Register *
0090h — 0091h Empty
0092h System Control Register *
0093h — 0097h Empty
0098h — 009Ch GPIO Direction Register *
00AOh — 00A1h PIC 8259-2 *
00A2h — 00BFh Empty
00COh = 00DFh DMA 8237-2 *
00EOh — O0FFh Empty

0100h — 0101h

GPCS1 Default Setting Address

0170h — 0177h

IDE1 (IRQ15)

01Fh — 01F7h IDE2 (IRQ14) *
0278h — 027Fh Printer Port (IRQ 7, DMA 0) *
02E8h — 2EFh Empty
02F8h — 02FFh COM2 (IRQ3) *
0376h IDE ATAPI Device Control Write Only Register *
03E8h — 03EFh Empty
03F6h IDEO ATAPI Device Control Write Only Register *

03F8h — 03FFh

COM1 (IRQ4)

0480h — 048Fh

DMA High Page Register

0490h — 0499h

Instruction Counter Register

04D0h — 04D1h

8259 Edge/Level Control Register

0CF8h — OCFFh

PCI Configuration Port

D400h — D4FFh

FCOOh — FCO5h

SPI Flash BIOS Control Register

FCO8h — FCODh

External SPI Bus Control Register
(Output pin configurable GPIO3 [0 -3])

ICOP Technology Inc.
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IRQ Mapping

IRQ# | Description

Usage

IRQO | System Timer

IRQ1 | Keyboard Controller

IRQ2 | Cascade for IRQS8 - 15

IRQ3 | Serial Port 2

IRQ4 | Serial Port 1

IRQ5 | USB

IRQ6

IRQ7 | Parallel Port

IRQ8 | Real Time Clock

IRQ9 | USB

IRQ10

IRQ11

IRQ12 | Mouse

IRQ13 | Math Processor

IRQ14 | Hard Disk Controller #1

IRQ15 | USB

DMA Mapping

DMA# Description

Usage

DMAO

DMA1

DMAZ2 Floppy Disk Controller

DMA3

DMA4

DMAD5

DMAG

DMA7

ICOP Technology Inc.
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2.6 Watchdog Timer

Two watchdog timers are equipped in Vortex86DX SoC. One is compatible with M6117D
watchdog timer and the other one is new. The M6117D compatible watchdog timer is called
WDTO and the new one is called WDTT.

Sample code in DOS, Linux, and WinCE operating system is available. For more details, please

refer the links http://www.dmp.com.tw/tech or http://www.dmp.com.tw/tech/vortex86dx/

2.7 GPIO

40 GPIO pins are available on Vortex86DX. All GPIO pins are independent and can be

configured as inputs ot outputs, with or without pull-up/pull-down resistors.

Sample code in DOS, Linux, and WinCE operating system is available. For more details, please

refer the links http://www.dmp.com.tw/tech or http://www.dmp.com.tw/tech/vortex86dx/

2.8 SPI Flash

SPI Flash is often configured as a disk for booting up system or as floppy (A: Driver or B:
Driver). Users may need to know how to do BIOS setup configuration for SPI flash and boot it
up in DOS.

For technical support, please visit http://www.dmp.com.tw/tech or

http://www.dmp.com.tw/tech/vortex86dx/

ICOP Technology Inc. 18
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2.9 PWM

Pulse-width modulation (PWM) of a signal or power source involves the modulation of its duty
cycle, to either convey information over a communications channel or control the amount of

power sent to a load.

The popular applications of pulse width modulation are in speed control of electric motors,
volume control of Class D audio amplifiers or brightness control of light sources and many

other power electronics applications.

The Vortex86DX SoC integrated 32 channels of PWM interface enabling the Automation,
robotic industry to a New Age x86 SoC platform and we also offer the sample code of PWM

which will guide the engineer to control the PWM functionality smoothly.

For more inquire of this sample code that please contact our sales team or mail to:

info@icop.com.tw

ICOP Technology Inc. 19
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2.10 IDE to Micro SD

Vortex86DX SoC also built-in simulation circuit to adapt SD to IDE in order to allow your

system to recognize microSD card as C: or D: Driver

SD-1917: 44 pins IDE to SD Adapter is an ideal solution for industrial PC or embedded system
and 44 pins IDE to SD Adapter can be easily installed on all Vortex86DX-63xx CPU boards.
You or your customers just need to do the BIOS setting and use SD-1917 to connect IDE
connector of Vortex86DX-63xx directly.

For further inquities of SD-1917, please contact ICOP sales team or mail to: info@icop.com.tw

for your request.

<BIOS setting>
B Enter CMOS setting page
B Choose Primary IDE Pin Select: SD card

B Press “F10” to Save configuration changes and exit setup

SD-1917

s |
2aoseeer |y

L)
(AT AN T

sEii f)i!f’ £

gEERERERRREANONRNERANN

SD-1917: https://www.icop.com.tw/product/SD-1917

ICOP Technology Inc. 20
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3 Driver Installation

VGA

The Vortex86DX processor also uses external Display chip “SM712” which is an ultra-low
powered graphics chipset. It is capable in providing VGA display output up to 1280x1024. With
LCD interface, developers could easily connect flat Panel to support TFT and LVDS output.

Operating system support

The Vortex86DX-6372RD PC/104 CPU boatd provides the VGA and LAN drivers for DOS
6.22 Windows CE 5.0, CE 6.0, Windows 98, Windows XP Professional, Windows Embedded
2009 (WES2009) and Windows 2000.

For drivers supportt, please visit http://www.dmp.com.tw/tech/vortex86dx/

ICOP Technology Inc. 21
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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 32-bit Window operating
systems. For details, please kindly visit the following link: http://tech.icop.com.tw/

For resource of 32-bit Linux operating systems, please directly contact us at
info@jicop.com.tw or contact your ICOP contact window.

ICOP Technology Inc. 22
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Technical Support Directly from ICOP

To offer you more accurate and specific solutions for the technical situations
you have, please prepare the information below before contacting ICOP:

—Product name and serial number
—Description of the H/W environment (i.e.: working temperature, I/O
board information, information of connection between main board and 10

boards, and/or other devices, etc)

—Description of the S/W environment (i.e: operating system, version,
application software, and/or other related information, etc.)

—A detailed description and photos of the technical situation

—Any complement or technical situations you want ICOP more
focusing on

User Manual Feedback

To make this user manual more complete, if you have any comments or

feedbacks to this manual, please feel free to write to info@icop.com.tw ot contact
your ICOP sales representative.

ICOP Technology Inc. 23
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Appendix

Flat Panel Wiring and Lighting

Hardware
Before you connect the TFT LCD Flat Panel with Vortex86DX-6372RD-V2, please make sure
that the input Voltage of LCD is 3.3V or Not.

BIOS
Please contact or e-mail our regional sales to get the special BIOS for any TFT LCD Flat Panels.

Wiring LCD Cable
Please refer to Page 15 (]25: LCD connector). Or for more LCD lighting and integration service,
please contact our regional sales or mail to info@icop.com.tw if you have any questions.
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BIOS Default Setting

If the system cannot be booted after BIOS changes are made, Please follow below procedures in

order to restore the CMOS as default setting,

B Press “End” Key, when the power on

B Press <Del> to enter the AMI BIOS setup
B Press “F9” to Load Optimized Defaults

B Press “F10” to Save configuration changes and exit setup
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Warranty

This product is warranted to be in good working order for a period of one
year (12 months) from the date of 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 disaster. 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 is accepted. Authorization can be obtained by calling or
taxing 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.

ICOP Technology Inc.

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

TEL: +886-2-8990-1933 FAX: +8806-2-8990-2045

Mail: info@icop.com.tw Website: http://www.icop.com.tw

Icor
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