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1 General Information

1.1 Overview

The VEX2-DIP168is a35mm(L)x 55mm(W), 168 pins, single +5V input,
System On Module wittlortex86EX2build-in 512MB/1GB DDR3 also
take advantage of Vortex8GERrogrammabl&O as a powerful, flexible,
tiny and low power module.

1.2 Block diagram
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1.3 Specificatiors

Processor DM&P SoC CPU Vortex86EX2 600MHz
RAM 512MB/1GB DDR3 Onboard
BIOS Coreboot BIOS
PCI Express x2
Bus
ISA
LAN Integrated 10/100Mbps Ethernet
Disk Support Micro SD/eMMC (Option)

I/O Interface

USB v2.0 port x2

I/O Configuration
support up to 12pins

GPIO up to 126bit
ADC 12bit channel x16
CAN x2

ISA

Printer

Keyboard

COM port x10 (max.)
1°C x2

SPI x2

HD Audio

SD/MMC

LAN

WatchingDog Timer
MTBF

PowerRequirement

Single Voltage +5VDC @ 360mA

Operating Temperatui

-20°C to +70°C
-40°C to +85°C (Option)

Dimension 35mm(L) x 55mm(W)
Weight 15¢g
DOS
FreeBSD

O/S Support

Windows CE6/Embedded Compact 7
VxWorks

X-Linux

QNX

ICOP Technology Inc.
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1.4 Ordering Information

Product Name Description

Vortex86EX2 DIP168pin
VEX2-DIP1683NE1
CPU Module witkh12viB DDR3 Micro SD disk support

Vortex86EX DIP168pin
VEX2-DIP1684NE1
CPU Module witiGB DDR3 Micro SD disk support

Vortex86EX DIP168pin
VEX2-DIP1683EE1
CPU Module with12ViB DDR3 4GB eMMC disk support

Vortex86EX DIP168pin
VEX2-DIP1684EE1
CPU Module witiGB DDR3 4GB eMMC disk support

ICOP Technology Inc. 3
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2 Hardware Information

2.1 Dimension
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2.2 Connectors

2.2.1 Connectoron Module (Female)
Vendor: Conn Togomponent INC
Item numberP3N23242D1BKCO00E

2.2.2 Matching connectoron board (Male)

On the carrier board, it needs 2 pcs of matching connéttoesis the
connector detail for your reference.

Vendor: Conn Top Component INC.
Conn Top itermumbernumberH3N25242D1BKCO002F
ICOP itemnumbernumberPH2*42(1.27%.3MM

Note: Customer can bugonnectorfrom ICOP. The item number is
PH2*42(1.27%.3MM For detils,please contact ICOP sales.

ICOP Technology Inc. 5
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2.3 Recommended Layout (for module)

Please keep the whole aemsty between two matching connector on your
carrier board.
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2.4 Pin Assignments & Jumper Setting

24.1 Pin assignment

A(A) (B)
0o : PWR LED D ;00>

o TOP VIEW BT

§P4xAD§c

PS'ADC PA
PB Vortex86EX2 P9

PC. P8

PR DRAM | | DRAM s

PCIE P2

USB2

e EMMC P1

00 = 53 0.0

As the imagabovethere are twmws ofconnector on VEZ-DIP168 Pin
Al1~A84is on the left and Pin B18Bis on the right. Please see the pin

assignments on the next page.

ICOP Technology Inc. 7
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Pin# Signal | Pin# Signal Pin# Signal Pin# Signal
Name Name Name Name
Al VCC A2 GND Bl RESET B2 | Master_PCIRST
A3 VCC A4 GP40 B3 RSTDRV B4 | SYSFAIL-OUT
A5 GP41 A6 GP42 B5 | SYSFAIL-IN | B6 SYSSWIN
A7 GP43 A8 GP50 B7 GPAO B8 GPAl
A9 GP51 Al10 GP52 B9 GPA2 B10 GPA3
All GP53 Al2 GP54 B11l GPA4 B12 GPA5
Al13 GP55 Al4 GP56 B13 GPAG6 B14 GPA7
Al15 GP57 Al16 | VCC3 _OUT | B15 GND B16 GP90
Al7 GPBO Al18 GPB1 B17 GP91 B18 GP92
Al19 GPB2 A20 GPB3 B19 GP93 B20 GP94
A21 GPB4 A22 GPB5 B21 GP95 B22 GP96
A23 GPB6 A24 GPB7 B23 GP97 B24 GP80
A25 GPCO A26 GPC1 B25 GP81 B26 GP82
A27 GPC2 A28 GPC3 B27 GP83 B28 GP84
A29 GPC4 A30 GPC5 B29 GP85 B30 GP86
A3l GPC5 A32 GPC7 B31 GP87 B32 | Slave PCl_RST
A33 GND A34 GPDO B33 GP70 B34 GP71
A35 GPD1 A36 GPD2 B35 GP72 B36 GP73
A37 GPD3 A38 GPD4 B37 GP74 B38 GP75
A39 GPD5 A40 GPD6 B39 GP76 B40 GP77
A4l GPD7 A42 GPEO B4l GP60 B42 GP61
A43 GPE1 Ad4 GPE2 B43 GP62 B44 GP63
A45 GPE3 A46 GPE4 B45 GP64 B46 GP65
A47 GPES A48 GPEG6 B47 GP66 B48 GP67
A49 GPE7 A50 GND B49 GND B50 GP30
A51 GPFO A52 GPF1 B51 GP31 B52 GP32
A53 GPF2 A54 GPF3 B53 GP33 B54 GP34
A55 GPF4 A56 GPF5 B55 GP35 B56 GP36
A57 GPF6 A58 GPF7 B57 GP37 B58 GP20
A59 GND A60 | PE1 CLK+ | B59 GP21 B60 GP22
A6l | PE1_TX+ | A62 | PE1_CLkKk | B61 GP23 B62 GP24
A63 | PE1_TXx | A64 | PCIE_RST | B63 GP25 B64 GP26
A65 | PE1 RX+| A66 | PEO CLK+ | B65 GP27 B66 GND
A67 | PE1_RX | A68 | PEO_CLKk | B67 GP10 B68 GP11
A69 | PEO TX+ | A70 | PEO_RX+ | B69 GP12 B70 GP13
ICOP Technology Inc. 8
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A71 | PEO_TX | A72 PEO_RX B71 GP14 B72 GP15
A73 GND A74 | USBD_VBUS| B73 GP16 B74 GP17
A75 | USBD1+ | A76 USBD2+ B75 GPOO B76 GPO1
A77 | USBDZ A78 uSBD2 B77 GPO0O2 B78 GPO3
A79 GND A80 | VCC1.8_OUT| B79 GPO4 B80 GPO5
A81 | LANTX+ | A82 LANRX+ B81 GPO6 B82 GPO7
A83 | LANTX- | A84 LANRX- B83 GND B84 VBATT
2.2 Pin Table List
Category Function Pin Num.
SYSTEM RESET, 3
Master PCIRST, Slave PGRST,
GPO[7:0], GP1[7:0], GH20], GP3[7:0], GR3ID], GP5[7:0],
Programmable
nterface GP6[7:0], GP7[7:0], GP8[7:0], GPI[BGFR[7:0], GPR:0], 124
GP(J7:0],GPD[7:0],GPE[7:0],GPH7:0]
USB Interface USBDE, USBD2, USBD1+, USBD2+ 4
PEO_TX, PEO_RX, PEO_TX+,PEO_RX+,
PCIE Bus Interface PEO_CLIc, PEO_CLK+ 12
PEL TX-, PEL RX-, PEL TX+,PEL RX+,
PEL CLK-, PEL CLK+
Ethernet Interface LANTX-, LANRX-, LANTX+, LANRX+ 4
ADCO _0,ADCO_1, ADCO 2, ADCO 3
ADC Interface | ADC1_0,ADC1 1ADC1 2, ADC1 3, ADC1 4, ADC1_ 12
ADC1 6, ADC1 7
Battery Power VBATT 1
ADC Power AGND, AGND 2
3.3V Power VCC3_OuUT 1
1.8V Power VCC1.8_OUT 1
5V Power VCC 2
Digital Ground GND 10
ICOP Technology Inc. 9
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2.3 Signal Description

System3pins)
PIN# Function TYPE Description
System ResetThis pin is used to reset system
Bl RESET When it is asserted low, the board will reset . Th
is low active.
Master PCI Reset This pin is used to redéaster
PCI devices. When it is asserted low, alllfster
B2 Master PCI_ RST O _ _ L .
- = PCI devices will be reset. This pin is low active,
I/O pad.
SlavePCI Reset This pin is used to re&avePCl
devices. When it is asserted low, abldnePClI
B32 Slave_PCI_RST| O _ _ o :
- = devices will be reset. This pin is low active,3.3V
pad.
USB interface (4 pins)
PIN# Function TYPE Description
AT7 USBDZ Universal Serial Bus Controller O Port 1. These are
I/0 seri al data pair for US
A75 UsSBD1+ .
are connected to DP and DM internally.
A78 USBD2 Universal Serial Bus Controller O Port 2. These are
I/0 serialdatpaai r for USB Port 2
A76 usSBD2+ .
are connected to DP and DM internally.

ICOP Technology Inc.
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PCle interfacel@ pins)

PIN# Function TYPE Description

A72 PEO_RX | PCLE Differential serial data input. +: positive;
A70 PEO_RX+ -:negative

A71 PEO_TX o PCIE Differential serial data output. +: positive;
A69 PEO_TX+ negative

A68 PEO CLk o PCI-E Differential Clock 100MHz from Internal PLL
A66 PEO_CLK+ +: positive:: negative

A67 PEL RX- | PCLE Differential serial data input. +: positive;
A65 PEL RX+ -:negative

A63 PEL TX- o PCLE Differential serial data output. +: positive;
A61 PEL TX+ negative

A62 PEL CLK- o PCLE Differential Clock 100MHz from Internal PLL|
A60 PEL CLK+ +: positive:: negative

ProgrammablEO interface (24pins)

Pin#

Function

Type

Description

B75~B82

GPO[7:0]

I/O

ProgrammablePort 0[7:0] Plin function is select by,
Programmablmechanism. This port support
ProgrammablBit Mux select by group.

B67~B74

GP1[7:0]

I/O

ProgrammablePort 1[7:0] Plin function is select by
Programmablmechanism. This port support
ProgrammablBit Mux select by group.

B58~B65

GP2[7:0]

I/O

ProgrammablePort 2[7:0] Plin function is select by,
Programmablmechanism. This port support
ProgrammablBit Mux select by group.

B50~B57

GP3[7:0]

I/O

ProgrammablePort 3[7:0] Plin function is select by,
Programmablmechanism. This port support
ProgrammablBit Mux select by group.

A4~A7

GP4[B:.0]

I/O

ProgrammablePort 4[3:0]. Plin function is select by,
Programmablmechanism. This port support
ProgrammablBit Mux select by group.

A8~A15

GP5[7:0]

I/O

ProgrammablePort 5[7:0] Plin function is select by,
Programmablmechanism. This port support
ProgrammablBit Mux select by group.

B41~B48

GP6[7:0]

I/O

ProgrammablePort 6[7:0] Plin function is select by,
Programmablmechanism. This port support

ProgrammablBort Mux selecby group.

ICOP Technology Inc.
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B33~B40

GP7[7:0]

I/0

ProgrammablePort 7[7:0] Plin function is select by
Programmablmechanism. This port support
ProgrammablBort Mux select by group.

B24~B31

GP8[7:0]

I/0

ProgrammablePort 8[7:0] Plin function is select by
Programmablmechanism. This port support
ProgrammablBort Mux select by group.

B16~B23

GP9[7:0]

I/O

ProgrammablePort 9[7:0] Plin function is select by
Programmablmechanism. This port support
ProgrammablBort Mux select by group.

B7~B14

GPA[7:0]

1/O

ProgrammablePort A[7:0]. Plin function is select by
Programmable mechanism. This port support
ProgrammablBort Mux select by group.

Al7~A24

GPH7:0]

I/O

ProgrammablePort B[7:0]. Plin function is select by
Programmable mechanism. This port support
Progammablé>ort Mux select by group.

A25~A32

GPQ7:0]

1/O

ProgrammablePort C[7:0]. Plin function is select by
Programmable mechanism. This port support
ProgrammablBort Mux select by group.

A34~A41

GPD[7:0]

I/O

ProgrammablePort D[7:0]. Plin function is select by
Programmable mechanism. This port support
ProgrammablBort Mux select by group.

A42~A49

GPE[7:0]

I/O

ProgrammablePort E[7:0]. Plin function is select by
Programmable mechanism. This port support
ProgrammablBort Mux select by group.

A51~A58

GPH7:0]

I/1O

ProgrammablePort F[7:0]. Plin function is select by
Programmable mechanism. This port support
ProgrammablBort Mux select by group.

Digital ground (@ pins)

Pin# Function Type Description
A2, A33, A50, A59, A7879, .
GND G Digital Ground
B15, B49, B66, B83

ICOP Technology Inc.
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LAN interface4 pins)

Pin# Function Type Description
TXN: 10BT/100BT transmitting output pin/ receivir
A83 LANTX- O . . ,
input pin (negative)
TXP: 10BT/100BT transmitting output pin/ receivir
A81 LANTX+ O . . .
input pin (positive)
RXN: 10BT/100BT receiving input pin/ transmittin
A84 LANRX- I . :
output pin (negative)
RXP: 10BT/100BT receiving input pin/ transmittin
A82 LANRX+ I

output pin (positive)

ADC interfae (2pins)

Pin# Function Type Description
A4~A7 | ADCO [3:.0] I ADCO analog input
A8~A15 | ADC1 [7:0] I ADC1 analog input

ADC power (2 pins)

Pin#

Function

Type

Description

AGND

G

Analogue Ground for ADC

Battery power (1 pin)

Pin#

Function

Type

Description

B84

VBATT

P

Battery power for RTC (Real Time Clock)

5V power input (2 pins)

Pin#

Function

Type

Description

Al1,A3

VCC

P

5V Power input.

3.3V power inputX pins)

Pin#

Function

Type

Description

Al6

VCC3_OUT

P

3.3VPower output. Maximum output: 400r&&me
device®n carrier board which neg2@V.

1.8V power output (1 pin)

Pin# Function Type Description
ASO VCC1.8_ P 1.8V Power output. Maximum output: 40080e
ouT device®n carrier board which nee@V.

ICOP Technology Inc.
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3 Programmable /O Selection

There are@ports which contaih24pins I/O whichare availabkeelyto
be assignday youto meetyourdemand.

3.1 Programmablel/O overview

B Rich-1/0
— POMux X
i | Crossbar
GPIO PO Rich-1/0G1 PO 8051A PO Rich-1/0 GO PO | poeps
GPIO P1 Rich-1/0G1 P1 8051A P1 Rich-1/0 GO P1 E BitMux |
GPIO P2 Rich-1/0G1 P2 ~ 8051AP2 Rich-1/0 GO P2 ! N,
GPIO P3 Rich-/0G1P3 8051A P3 Rich-//0 GO P3 H Digital
GPIO P4 Rich-1/0G1 P4 8051A P4 Rich-1/0 GO P4 : Pins
GPIO P5 Rich-1/0G1 P5 Rich-1/0 GO PS :
GPIO P6 Rich-1/0G1 P6 Rich-I/0 GO P6 : Port0-15
GPIO P7 Rich-1/0G1 P7 Rich-1/0 GO P7 SVTolerance
GPIO P8 Rich-1/0G1 P8 Rich-/0GO P8 [f R e | i
GPIO P9 Rich-1/0G1 P9 8051A P9 Rich-1/0 GO P9 S
h
GPIO P10 Rich-//0G1 P10 PCI* PO Rich-I/0G0 P10 |IME=RLL ‘; Nl
GPIO P11 Rich-1/0G1 P11 PCI* P1 Rich-1/0 GO P11 ! N
] i {
GPIO P12 Rich-//0G1 P12 PCI* P2 Rich-1/0 GO P12 PPGtK}S : Ll
or ux :
GPIO P13 Rich-1/0G1 P13 PCI* P3 Rich-1/0 GO P13 I Tréstate
1 8mA/16mA
GPIO P14 Rich-I/0G1 P14 PCI* P4 Rich-1/0 GO P14 n
GPIO P15 Rich-1/0G1 P15 PCI* P5 Rich-1/0 GO P15 ot !
X 7~ ADPO
y ADPL | —
Rich-1/0 Group 1 /
LAN PHY
MACY MCM, SD/MMC, COM, USB2.0 pi
ISABus®, LCD?, CAN.SPI. I2C. HDA. . Host/Device Ins
KB/MSF, ... PCI-E Host
PCI-E /
\ / Host/Target

* : dedicated to the Master Core

ICOP Technology Inc. 14
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42 x 40
Bit Crossbhar

(Bit Function Selection)

x42

Rich-1/0 Group 1
Bit-Rich-1/0 Ports
Bit-Rich-1/0 G1 PO

Bit-Rich-1/0 G1 P1

Bit-Rich-1/0 G1 P2

Bit-Rich-1/0 G1 P3

Bit-Rich-1/0 G1 P4

ISA Bus*
GPCSHO (1) GPCS#1 (1)
DRQ[7:0] (8) IOCHCK## (1)
DACK#[7:0] (8) REFRESH# (1)
NOWSH# (2)
TC(1)
05C14318 (1)

IRQ[3,4,5,6,7,9,
10,11, 12, 14, 15]
(11)

PCI Bus*
REQO/1/2(3)
GNTO/1/2(3)

Input*

PS/2 Keyboard:
DATA, CLK (2)

PS/2 Mouse:
DATA, CLK (2)

Display ISA Bus

LCD* PO ISA* PO: SD[7:0]

LCD* P1 ISA* P1: SD[15:8]

LCD* P2

ISA* P2: SA[7:0]

LCD*P3

ISA* P3: SA[15:8]

LCD* P4 ISA* P4:
SA[19:16], AEN,
IOCHRDY, SBHE,

BALE

Communication

MACO MII PO
ISA* P5:
IOW#, IOR#,
MEMW#, MEMR#,
SMEMR#,
SMEMW#,
10CS16#,
MEMCS16#

MACOMII P1
MAC1 MlIl PO

MAC1 MIl P1

ISA* P6:
LA[23:17], SYSCLK

* : dedicated to the Master Core

48x 32

Bit Crossbar
(Bit Function Selection)

x48

Rich-1/O Group 0

Bit-Rich-1/0 Ports

Bit-Rich-1/0 GO PO
Bit-Rich-1/0 GO P1
Bit-Rich-1/0 GO P2
Bit-Rich-1/0 GO P3

7/

Communication

COM1: TXD/RXD (2)

COM2: TXD/RXD (2)

COMS3: TXD/RXD (2)

COMA4: TXD/RXD (2)

COM1~10 TXDEN
(10)
SPI0: CS1/2, CLK, DI,
DO (5)

SPI1: CS1/2, CLK, DI,

\ DO (5)

12C0: SDA/SCL(2)
12C1: SDA/SCL(2)
CANO: TXD/RXD (2)

CAN1: TXD/RXD (2)

PRT* 1/17: Error#
(1)

Audio
HDA (5)

Speaker* (1)

Misc

WDTTI (1)

CLK OUT* (1)

MTBF* (1)
LAN LED:

LINK, DUPLEX

Communication Motion
CoOM1
(6(0]\Yp
com3
COM4
COMS5
COMé
com7
COM8

COM9

CcoOmM10
Storage
COM5,6,7,8

TXD/RXD
PRT*8/17

SD/MMC1/2
SD/MMC 2/2

PRT*8/17 SD/MMC 1/1

* : dedicated to the Master Core

ICOP Technology Inc.
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GPIO PO~P15 8051A PO~P9

Above isPort I/O, each porhas8 pins, if you need 8 bits of GPIO, just
simply choosthose Port I/0. The 8051A functions are not opened for users
because the internal 885lready simulated 8@6as Keyboard Controller

in BIOS.

PortO~Port5Bit Mux

Port O to Pors areBit Mux, which mearevery angle bit can be selectable
from Richl/O GOor Richl/O GL1.

Port6~Portl15Port Mux

Port6to Portl5are Port Mux, which means the whole port carbenly
seleatd toone function. For example, select the whole port for GRtO,
not 4 pins for GPIO and other 4 pins for other function.

ICOP Technology Inc. 16
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3.2 Selection Table for I/O Function

As mentioned ithis user manual, there are I@4pins which allow you to
configureas specifitunctionsyou would like to use. In order to the 1/0
configuration for you, please complete the I/O selection table blow and mail
to us.

Function Description REglEeist Unit
Numbers
GPIO General Purpose Input/Output Bit
UART 16C550/16C552 compatible Port
U:;Té‘;v('TnE)( UART with only TX/RX pin Pair
UART TXDEN RS485 Auto direction control Bit
ISA selectable for 8/16 bit and all Bit/
other signals Port
Printer PrinterPort Port
SD/eMMC SD/eMMC Port
SPI Serial Peripherhiterface Port
CAN Controller Area Network Port
12C Inter-Integrated Circuit Port
Link and Duplex LED for .
AN LED builcin Ethernet Sit
Keyboard PS/2 Keyboard Port
Mouse PS/2 Mouse Port
WDTOUT WatchDog timeout signal Bit
Clock output select from
CLKOUT 14.318MHZ24MHz / Bit
25MHz ISA Clock
MTBF MTBF flag output Bit
HD Audio High Definition Audio Port

ICOP Technology Inc. 17
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4 Software Resources

4.1 BIOS

VEX2-DIP168stores the BIOS in thé&/ortex86EX2build-in SPI flash. The
default BIOS is CoreBoot BIO®r the users whowould like to
edit/maintain by themselves user can download the source from
www.coreboot.otg

ICOP also providethe Cor8oot BIOS service for VEXDIP168 users
who need quick boot (0.3 secqridstheir own specific applications.
Please check with ICOP Sales for detail.

4.2 Software

The Vortex86ER isax86 compatible CPU, it supports the legacy operating
systems which suppd@6. Below is the support list.

-DOS

- Linux (Kernel 2.6.24 or late486 mode)

- Windows CE 5.0, CE 6.0, Compact 7

- VXWorks 5.5 & 6.8

- QNX 6.3.2 (BSP with driver source, users should migrate 6.4 or 6.5 by
themselves

- FreeBSD, OpenBSD and NetBSD.

- Other real time OS has 486 support, for example BZ0S
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5ADC

5.1 ADC overview

The ADC is an 1Bit, 2MS/s analctp-digital converter. This ADC adopts
successive approximation register (SAR) architecture. The input range is
between 0 and VCCA (3.3V) and operating voltage range is between 2.97V
and 3.69.

5.2 ADC Sample coa

For more detail regarding ADC and its sample code, please contact your
ICOP sales representative.
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6 Evaluation Board

Please consider following three VEX2 series SBC from ICOP for evaluation.

VEX2-6427: VEX2 3.5" SBC

VEX2-6454: VEX2 PC/104 SBC
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