cor

intelligent control on processor

VEX-6252

DM&P Vortex86EX 400MHz
CPU Module
with 85/2USB/LAN/eMMC or SD Card Slot
128MB DDR3 Onboard

I—HYF=w=a2T N

(Revision 1.0A)



@ Copyright

The information in this manual is subject to change without notice for continuous improvement in
the product. All rights are reserved. The manufacturer assumes no responsibility for any
inaccuracies that may be contained in this document and makes no commitment to update or to
keep current the information 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 written permission of the ICOP Technology Inc.

©Copyright 2013 ICOP Technology Inc.
Manual No. IlUM6252000-01 Ver.1.0A @ October, 2014

@ Trademarks Acknowledgment

Vortex86EX™ 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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1.1 Xy Fv 7YX}

B Ry r—Y
Embedded Vortex86EX CPU Board
RS232 cable x 8

USB cable x 1 (USB port x 2)

LAN cable x 1

PS/2 Mouse cable x 1

PS/2 Keyboard cable x 1

Screw Kit x 1

VEX-6252

1.2 +—X—15#H

e  VEX-6252-S Vortex86EX CPU Module with 128MB DDR3 and SD card socket

e  VEX-6252-E Vortex86EX CPU Module with 128MB DDR3 and 512MB eMMC onboard
e  MINIPCIE-9160 Mini PCI-E VGA Module for VEX CPU Module only

e  MINIPCIE-8111F RTL8111F Mini PCI-E Gigabit LAN Module

VEX-6252 Vortex86EX™  CPU Module
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{&iﬁﬁ"?@ﬁ x86 fHA L T v P u—F VEX-6252 7 7 3 U i, PC/104 Hikgic HaHL
xata ., TEHdoMEEZHFEALTWE T,

B 400 MHz Vortex86EX SoC ®  Onboard 7.5MB SPI Flash

®m  128MB DDR3 system memory B 2 watchdog timer

m  10/100Mbps Ethernet m  Coreboot BIOS

B 2USB 2.0 (host) B Single voltage +5V DC

B Up to 8 serial ports W Support extended operating

B Mini PCI-E interface temperature range of -20°C to +70°C

Vortex86EX & Y — X%, 22 v ¥ b CHUKHEES %2 ICOP 7 7 I U DL\ —
BT,

16KB write through 4-way L1 cache, 128KB write through/write back 4-way L2 cache, 2.5Ghz
PCI-E Bus, DDR3, ROM controller, 12C, SPI, Fast Ethernet, FIFO UART, USB2.0 Host, CAN,
SD/SATA controllers % #if L T\ ¥ 3,

DDR3RAM {2 & V) . 400MHz Vortex86EX (%, DX V) — X &[5 D FHRRES) % FH
L. MATEE o FETH 2 2 0 IKIHEE N 1. 7 -2 INELRLEDT 7Y
F—3a VICRETT,
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CPU DM&P SoC CPU Vortex86EX- 400MHz

Real Time Clock with Lithium Battery Backup
Frvva L1:16K |-Cache, 16K D-Cache L2:256KB Cache
BIOS Coreboot BIOS

VAT LAE] 128MB DDR3 Onboard
AU AS SN A/ Software  programmable from 30.5p sec.to 512 sec. x2 sets
AA R (Watchdog 1 fully compatible with M6117D)
LAN Integrated 10/100M Ethernet
SATA 7P Connector x 1
RS-232/485 port x8
USB port x2 (USB 2.0 version)
10/100Mbps Ethernet port x1
SATA 7P for SATA x 1
2.00 mm & 10-pin box header for USB x1
2.00 mm & 10-pin box header for RS-232 x8
2.00 mm & 8-pin header for Ethernet x 1
2.54 mm & 5-pin header for Keyboard x1
2.54 mm & 5-pin header for Mouse x1
2.54 mm & 2-pin header for Reset x1
0.80 mm & 52-pin Mini PCI-E connector x1
Onboard 7.5MB SPI Flash Disk (Drive: A)
HEERDIN U2l Onboard eMMC 512MB (Optional)
SD Card slot
SATADOM
Single Voltage +5V @380mA
90.2 X 96mm (3.55 x 3.77 inches)
63g
-20°C ~ +70°C
-40°C ~ +85°C (Optional)
Free DOS, DOS 6.22, PCDOS 7.1, DR-DOS, x-DOS, 0D/2, CE6.0,
CE7.0, Embedded Linux, X-linux, QNX, Vxworks and FreeBSD.

I/0
A vV 2—7x—2R
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USBx2 MOUSE/KBD JP1~7 LAN

coms COM4
SATA POWER
caM7 coMm3
SATA
COM6 COM2
COMS5 COM1
JP29
JP27

JP25 JP23 POWER PCI-E JP21 JP19 JP17 JP15
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Summary Table

Nbr LA kx4 7 Pin nbrs.
J3  |Power Connector Terminal Block 5.0&, 2x1 2-pin
J4 |PS/2 Keyboard Pin Header, 2.54(,1x5 5-pin
J5 |PS/2 Mouse Pin Header, 2.540,1x5 5-pin
J6 |Reset Pin Header, 2.54&, 1x2 2-pin
J7 |SATADOM SATA 7P Connector 7-pin
J8 |Buzzer Pin Header, 2.540, 1x2 2-pin
J9 |SATADOM Power Box Header, 2.0, 1x2 2-pin
J11 |USB1 Box Header, 2.005, 5x2 10-pin
J12 |Mini PCI-E Pin Header, 2.0, 5x2 10-pin
J13 |10/100 Ethernet LAN Pin Header, 2.00, 4x2 16-pin
J14 |COM1(RS232/485 or TTL/P0) |Box Header, 2.00, 5x2 10-pin
J15 |COM1 RS232/485 Select Pin Header, 2.54, 1x2 2-pin
J16 |COM2(RS232/485 or TTL/P1) |Box Header, 2.00, 5x2 10-pin
J17 |COM2 RS232/485 Select Pin Header, 2.54, 1x2 2-pin
J18 |COM3(RS232/485 or TTL/P2) |Box Header, 2.00, 5x2 10-pin
J19 |COM3 RS232/485 Select Pin Header, 2.540, 1x2 2-pin
J20 |COM4(RS232/485 or TTL/P3) |Box Header, 2.0&, 5x2 10-pin
J21 |COM4 RS232/485 Select Pin Header, 2.540, 1x2 2-pin
J22 |COM5(RS232/485 or TTL/P4) |Box Header, 2.0, 5x2 10-pin
J23 |COMS5 RS232/485 Select Pin Header, 2.540, 1x2 2-pin
J24 |COMG6(RS232/485 or TTL/P5) |Box Header, 2.0, 5x2 10-pin
J25 |COM6 RS232/485 Select Pin Header, 2.540, 1x2 2-pin
J26 |COM7(RS232/485 or TTL/P6) |Box Header, 2.00, 5x2 10-pin
J27 |COM7 RS232/485 Select Pin Header, 2.540, 1x2 2-pin
J28 |COM8(RS232/485 or TTL/IP7) |Box Header, 2.00, 5x2 10-pin
J29 |COM8 RS232/485 Select Pin Header, 2.540, 1x2 2-pin

JP1~7 |COM2 to COM8 RS485 Pin Header, 2.540, 1x3 21-pin

Function Occupation Jumper
LED 2 |LAN Duplex LED(Yellow ) LED-SMD
LED 3 |LAN Link/Active LED(Green)  |LED-SMD
VEX-6252 Vortex86EX™  CPU Module
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J3: Power Connector (Terminal Block 5.0mm)

Pin# |Signal Name

1 +5V

2 GND

J4: PS/2 Keyboard

Pin# |Signal Name| Pin# |Signal Name
1 KBCLK 2 KBDAT
3 NC 4 GND
5 VCC

J5: PS/2 Mouse

Pin# |Signal Name| Pin# |Signal Name

1 MSCLK 2 MSDATA
3 NC 4 GND
5 VCC
J7: SATA DOM
Pin# |Signal Name| Pin# |Signal Name
1 GND 2 TX+
3 TX- 4 GND
5 RX- 6 RX+
7 GND
J8: Buzzer

Pin# |Signal Name| Pin# |Signal Name

1 Buzzer 2 VCC

J9: SATA DOM POWER

Pin# |Signal Name| Pin# |Signal Name

1 VCC 2 GND

VEX-6252 Vortex86EX™  CPU Module



J11: USB1 (1 & 2)

Pin# |Signal Name| Pin# |Signal Name
1 VCC 2 VCC
3 LUSBD1- 4 LUSBD2-
5 LUSBD1+ 6 LUSBD2+
7 GND 8 GND
9 GGND 10 GGND

J12: Mini PCI-E (USBD3 Optional: USBD2 will be occupied while

been used)
Pin# |Signal Name| Pin# |Signal Name

1 VCC3 2 VCC3

3 NC 4 GND

5 NC 6 NC

7 NC 8 NC

9 NC 10 NC

11 PEQ_CLK- 12 NC

13 PEO_CLK+ 14 NC

15 GND 16 NC

17 NC 18 GND
19 NC 20 VCC3
21 GND 22 PCIRTS-
23 PEQ_RX- 24 VCC3
25 PEQ0_RX+ 26 GND
27 GND 28 NC

29 GND 30 NC

31 PEQ_TX- 32 NC

33 PEQ_TX+ 34 GND
35 GND 36 LUSBD3-
37 NC 38 LUSBD3+
39 NC 40 GND
41 NC 42 NC

43 NC 44 NC
45 NC 46 NC
47 NC 48 NC
49 NC 50 GND
51 NC 52 VCC3

VEX-6252
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J13: LAN

Pin# |Signal Name| Pin# |Signal Name
1 LTX+ 2 LTX-
3 LRX+ 4 DUPLEX
5 LEDO+ 6 LRX-
7 LED1+ 8  |LINK/ACTIVE

J14: COM1 RS232 / 485 (Optional: TTL / GPIO-P0)

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 NC
J15: COM1 RS232 / 485 Select
Pin# |Signal Name
OPEN RS232
CLOSE RS485

J16: COM2 RS232 / 485 (Optional: TTL / GPIO-P1)

Pin# |Signal Name| Pin# |Signal Name
1 DCD2 2 RXD2
3 TXD2 4 DTR2
5 GND 6 DSR2
7 RTS2 8 CTS2
9 RI2 10 NC
J17: COM2 RS232 / 485 Select
Pin# |Signal Name
OPEN RS232
CLOSE RS485
VEX-6252 Vortex86EX™  CPU Module
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J18: COM3 RS232 / 485 (Optional: TTL / GP10-P2)

Pin# |Signal Name| Pin# |Signal Name
1 DCD3 2 RXD3
3 TXD3 4 DTR3
5 GND 6 DSR3
7 RTS3 8 CTS3
9 RI3 10 NC

J19: COM3 RS232 / 485 Select

Pin# |Signal Name

OPEN RS232

CLOSE RS485

J20: COM4 RS232 / 485 (Optional: TTL / GPIO-P3)

Pin# |Signal Name| Pin# |[Signal Name
1 DCD4 2 RXD4
3 TXD4 4 DTR4
5 GND 6 DSR4
7 RTS4 8 CTS4
9 RI4 10 NC

J21: COM4 RS232 / 485 Select

Pin# |Signal Name

OPEN RS232

CLOSE RS485

J22: COMS5 RS232 / 485 (Optional: TTL / GP10-P4)

Pin# |Signal Name| Pin# |Signal Name
1 DCD5 2 RXD5
3 TXD5 4 DTR5
5 GND 6 DSR5
7 RTS5 8 CTS5
9 RI5 10 NC

J23: COMS5 RS232 / 485 Select

Pin# |Signal Name

OPEN RS232

CLOSE RS485

VEX-6252 Vortex86EX™  CPU Module
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J24: COM6 RS232 / 485 (Optional: TTL / GPIO-P5)

Pin# |Signal Name| Pin# |Signal Name
1 DCD6 2 RXD6
3 TXD6 4 DTR6
5 GND 6 DSR6
7 RTS6 8 CTS6
9 RI6 10 NC

J25: COM6 RS232 / 485 Select

Pin# |Signal Name

OPEN RS232

CLOSE RS485

J26: COM7 RS232 / 485 (Optional: TTL / GPIO-P6)

Pin# |Signal Name| Pin# |Signal Name
1 DCD7 2 RXD7
3 TXD7 4 DTR7
5 GND 6 DSR7
7 RTS7 8 CTS7
9 RI7 10 NC

J27: COM7 RS232 / 485 Select

Pin# |Signal Name

OPEN RS232

CLOSE RS485

J28: COM8 RS232 / 485 (Optional: TTL / GP10-P7)

Pin# |Signal Name| Pin# |Signal Name
1 DCD8 2 RXD8
3 TXD8 4 DTR8
5 GND 6 DSR8
7 RTS8 8 CTS8
9 RI8 10 NC

J29: COM8 RS232 / 485 Select

Pin# |Signal Name

OPEN RS232

CLOSE RS485

VEX-6252 Vortex86EX™  CPU Module
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JP1: COM2 RS485/LAN LED Function Occupation

Pin# | Link/Active RS485
1 Close Open
2 Close Close
3 Open Close
JP2: COM3 RS485/LAN LED Function Occupation
Pin # Duplex RS485
1 Close Open
2 Close Close
3 Open Close

JP3: COM4 RS485/Buzzer Function Occupation

Pin # Speaker RS485
1 Close Open
2 Close Close
3 Open Close
JP4: COM5 RS485/Keyboard Function Occupation
Pin # KBDATA RS485
1 Close Open
2 Close Close
3 Open Close

JP5: COM6 RS485/Keyboard

Function Occupation

Pin # KBCLK RS485
1 Close Open
2 Close Close
3 Open Close

JP6: COM7 RS485/Mouse Function Occupation

Pin # MSDATA RS485
1 Close Open
2 Close Close
3 Open Close
VEX-6252
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JP7: COM8 RS485/Mouse Function Occupation

Pin # MSCLK RS485

1 Close Open

2 Close Close

3 Open Close
VEX-6252 Vortex86EX™  CPU Module
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VAT L vy s

AEY vy VT

7 RL R B Usage
0000:0000-9000:FFFF System RAM Yes
A000:0000-A000:FFFF EGA/VGA Video Memory
B000:0000-B000:7FFF MDA RAM, Hercules graphics display RAM
B000:8000-B0O00:FFFF | CGA display RAM
C000:0000-C000:7FFF | EGA/VGA BIOS ROM
C000:8000-C000:FFFF | Boot ROM enable
D000:0000-D700:FFFF Expansion ROM space
D800:0000-DB0O0:FFFF | SPI FLASH Emulation Floppy A Enable Yes
DC00:0000-DFO00:FFFF | Expansion ROM space
E000:0000-E000:FFFF Motherboard BIOS Yes
F000:0000-FO00:FFFF Motherboard BIOS Yes
1o ~v v 7
/O 7 KLV R Oowner Usage

0000h - 000Fh DMA 8237-1 Yes
0010h - 0017h COM9
0018h - 001Fh Empty

VEX-6252

Vortex86EX™  CPU Module
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0020h - 0021h PIC 8259-1 Yes
0022h - 0023h 6117D configuration port Yes
0024h - 002Dh Empty

0030h - 003Fh Empty

0040h - 0043h Timer counter 8254 Yes
0044h - 0047h Empty

0048h - 004Bh PWM counter 8254 Yes
004Ch - 004Dh Empty

0050h - 005Fh Empty

0060h Keyboard data port Yes
0061h Port B + NMI control port Yes
0062h - 0063h 8051 download 4K address counter Yes
0064h Keyboard status port Yes
0065h WatchDogO reload counter Yes
0066h 8051 download 8bit data port Yes
0067h WatchDogl reload counter Yes
0068h - 006Dh WatchDog1 control register Yes
006Eh - 006Fh Empty

0070h - 0071h CMOS RAM port Yes
0072h - 0075h MTBF counter Yes
0076h - 0077h Empty

0078h - 007Ch GPIO data address port 0,1,2,3,4

007Dh - 007Fh Empty Yes

0080h - 008Fh

DMA page register

VEX-6252

Vortex86EX™  CPU Module
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0090h - 0091h Empty Yes
0092h System control register Yes
0093h GPIO direction address Port 6

0094h GPIO direction address Port 7

0095h GPIO direction address Port 8

0096h GPIO direction address Port 9

0097h GPIO direction address Port A

0098h - 009Ch GPIO direction address port 0,1,2,3,4

009Dh GPIO direction address Port 5

00AOh - 00Alh PIC 8259-2 Yes
00A2h - 00BFh Empty

00COh - O0ODFh DMA 8237-2 Yes
00EOh - 00FFh Empty

0100h GPIO data address Port 5

0101h GPIO data address Port 6

0102h GPIO data address Port 7

0103h GPIO data address Port 8

0104h GPIO data address Port 9

0105h GPIO data address Port A

0170h - 0177h IDE1 (IRQ 15) Yes
01FOh - 01F7h IDEO (IRQ 14) Yes
0260h — 0267h COM6(IRQ 3) Yes
0268h — 026Fh COMS (IRQ 11) Yes
02E8h - 02EFh COM4 (IRQ 11) Yes

VEX-6252
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02F8h - 02FFh COM2 (IRQ 3) Yes
0360h -0367h COMS (IRQ 4) Yes
0368h — 036Fh COM7 (IRQ 10) Yes
0376h IDE1 ATAPI device control write only register Yes
0378h - 037Fh Printer port (IRQ 7 > DMA 0)

03E8h - 03EFh COM3 (IRQ 10) Yes
03F0h - 03F7h Floppy Disk (IRQ 6 > DMA 2)

03F6h IDEO ATAPI device control write only register Yes
03F8h - 03FFh COM1 (IRQ 4) Yes
0480h - 048Fh DMA High page register Yes
0490h - 0499h Instruction counter register Yes
04DO0h - 04D1h 8259 Edge / level control register Yes
OCF8h - OCFFh PCI configuration port Yes
1000h - 10FFh on board LAN Yes
FCOOh - FCO5h SPI Flash BIOS control register Yes
FCO8h - FCODh E;;?igﬂabsl:gsgim(fg]n;rol register ( output pin Yes
IRQ v b7

IRQ# B Usage
IRQO System Timer Yes
IRQ1 Keyboard Controller Yes
IRQ2 Cascade for IRQ8 - 15

IRQ3 Serial Port 2 Yes
IRQ4 Serial Port 1 Yes
VEX-6252 Vortex86EX™  CPU Module 18




IRQ5 USB / RTO / RT1 / RT2 / RT3 Yes
IRQ6 Ethernet (LOM / 100M) Yes
IRQ7 gg:\gosu.? G/P|c|;1D Audio / SPIL / 12C /| vyeg
IRQ8 Real Time Clock Yes
IRQ9 ACPI Yes
IRQ10 Serial Port 3 Yes
IRQ11 Serial Port 4 Yes
IRQ12 PS2 Mouse Yes
IRQ13 Math Coprocessor Yes
IRQ14 Hard Disk Controller#1 Yes
IRQ15 Hard Disk Controller#2 / PIEDIRQ Yes
DMA <~ vt 7

DMA# LA Usage
DMAO

DMA1

DMA2 Floppy Disk Controller

DMA3

DMAS5

DMAG

DMA7

VEX-6252 Vortex86EX™  CPU Module 19
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Vortex86SX/DX/DX2/EX CPUIC 1, 220DV v F Ny 7« 24 ~BbhH vV T3, —
IIMBMTDD FHAELE ., 5 —2EFH L Wb DT, MBMIDEREY + v F F v
7+ XA =k, WDTO, ZLCTH LWV DIIWOTIIC A Y £3,

DOS, Linux, WinCE T ¥ v 7 v #SEAHICHBEL TwE 3,
XLRBTI=HN - HF—FITOWTIE, http//dmp.com.twitech % Z & T & v,

2.7 SPI flash (Serial Peripheral Interface)
SPI Flash (Serial Peripheral Interface) 1%, filffil v’ v O HlJK, PCB %4 X a v <7

b, Hiftft, 24 v Fv 27 7 4 XK, EHEENL, > AT La3X+D
HI 72 & oM iz b 726 LET,

b L74—~v &N/ SPIflashz7— bk - AT L, £721ZSPIflash 71 v
v—e LTz ial— T 3551F. COMSERENRMEL Y 9,

DOS 6.22, X-DOS, DR-DOS , Free DOS 234t s 2 7 4T3,

IokdT 7 =70 K= MITOWTIL, http://dmp.com.twitech % ZE T & vy,
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F¥ X2 —3

FIA4X L Vv A P—=2
LAN
Vortex86EX 7" v+t v #-ix, Ethernetz v b v —J #HE&L T T,
10/100BASE-TD i /5% ¥+ — I L. local server X N 4 v X — % v b D7z wide area
network & D5E4 %A Y A T 7 ¥ a v ®D7-%H D10/100Mbps Ethernet based Local
Area Network IC [ELEEEERE 5 C & 23 A[RET T,

avira =7k, Fr Al E 25T 5 FE/2"F Ethernethkft.
auto media detectionz %K — F L CTWE 7,

HD Audio
The Vortex86EX 7' 1 & » %1%, ALC262HD Audio= v bt e —J 2 &L T F 7,

Operating system support
VEX-6252 CPUKR — Flx, AT OHAAY 7 v =T %Y F—FLTWHE T,

Free DOS, DOS 6.22, PCDOS 7.1, DR-DOS, x-DOS, 0S/2, Windows CE 6.0, x-Linux, QNX,
Vxworks,FreeBSD

FZ A2 TIE.DMP + 7 4 & % A Web¥ £ b http://dmp.com.twitech % Z £
(7ZE v, Horbinaid, info@icop.co.pic BRIVEDE T &\,

VEX-62521%. —f&AIZLinuxT 4 APV a—Sa vy R—FLTWnET,
X 57 15 IZ. http//dmp.com.twitech % ZE T & v,
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(HE>

A. DOSreal modeHTCP/IIPF 4 75 Y

DSocklZ. RSIPIC X 32 DOS real mode HHTCP/IPZ £ 7 F U T3, Z fitlnternet
TV r—vaviEELl Furs=icy v A AiC functionZ 2L £ 4,
ICOPIZLA T @ X 9 7DSock % fiif] L 7z Internetff] d f2ft L T\ 3,

BOOTP/DHCP, FTP server, SMTP client/server, HTTP server, TELNET server, Talk client/server
i

DSockid, %< ¥ v TV —Ra—FEEHELTwE T, 7 u s 7 < d i
ICinternetBfE % 7' v = 7 MIBINTE, XM A EHcEx I, £/
MakeROMZ—7 4 VY 74 IC X o T, 7RI~ 77V r—vavic#EaT s
ROMA A=Y %{EKT 2 Z B TEE T, ZNbDHF v 7 it Miy-Mite Serial
Server, Web Camera Tiny Server and RSIP Serial Server D7 7'V 7 —v a v « Y AT
LCHERTHZENRTEE T,

DSockix. M6117D/ Vortex86/ Vortex86SX/ Vortex86DX/ Vortex86DX2/ Vortex86EX CPU % {
M3 22 TDICOP—Hicnt L THEciéftc nE 9, ICOPIIRH N—Y =
YHIREEL TH Y| Mhiox86 CPU% ZfliHl TDSockZ il L 2 5413V 7 +
7T AR EICEY £5,

3 LDSock, F72i1xDSockifffiN—y a v A I N BT,
info@icop.com.tw® L < lZinfo@icop.co.jpE THEMWEDLHE L ZI 0,

TEHA P LY, FTIATARRDSockY 7 b 2Tt a—F4 )T 4 %KYy v/0

—FLTLEE W,
http://www.dmp.com.tw/tech/dmp-lib/dsock/.
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Warranty

This product is warranted to be in good working order for a period of one year 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 at no 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 will be 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.
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