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Chapter 1

Introduction
1.1 Packing List

Product Name Package
@ Embedded Vortex86SX DIP 48 Pin CPU Module
@ RS232 cable x 3
@ USB cable x 1

VSX-6101-V2

@ PS/2 Keyboard cable x 1

Product Name Package
@ Embedded Vortex86SX/DX DIP 68pin CPU

Module Evaluation board x 1
VSX-6100-EVB @ Manual & Drivers CD x 1
Note:

All cables will be included , when you order the whole set of
VSX-6101-V2 and VSX-6100-EVB.
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1.2 Product Description

The VSX-6101-V2 family of low-power x86 embedded controller is designed to meet DIP 48pin

CPU module specification, and integrated with the following features.

300MHz Vortex86SX System-On-Chip B JTAG interface

128/256MB DDR2 system memory m  AMIBIOS

10/100Mbps Ethernet B Onboard 2MB SPI Flash

3 USB 2.0 (host) B DCIN: +6V~+24V

Up to 4 serial ports (TX/RX x3) B Support extended operating

16-bit GPIO temperature range of -20°C to +70°C

2 watchdog timer

The VSX-6101-V2 DIP 48pin controller is designed with backward compatibility in mind, to
provide migration path for projects facing end-of-life challenges with their existing x86 based
controller. The VSX-6101-V2 family of controller is designed as a plug in replacement, with
backward compatibility to support legacy software to help extend existing product life cycle

without heavy re-engineering.

VSX-6101-V2 is suitable for broad range of data-acquisition, Industrial automation, Process
control, Automotive controller, AVL, Intelligent Vehicle management devic,Medical device,
Human machine interface, Robotics, machinery control And more...application that required
small footprint, low-power and low-cost hardware with open industry standard such as DIP 48pin

module.
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1.3 Specifications

Features VSX-6100-EVB (Evaluation board)

2.00mm &10-pin header for RS-232 x1
2.54mm &10-pin header for PWM x1

2.54mm J10-pin header for GPIO x3

2.54mm & 3-pin header for SERVO x8

2.54mm < 34-pin connector for Multi-1/0 x1
External USB connector x2

External RJ-45 connector for Ethernet x1

External 9-pin D-Sub male connector for RS-232 x1

Connectors

Power Requirement +6V~+24V @250mA
Dimension 101mm X 78mm (3.97 x3.07 inches)
76 769

Operating -20°C ~ +70°C
Temperature -40°C ~ +85°C (Optional)
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Features VSX-6101-V2

CPU DM&P SoC CPU Vortex86SX- 300MHz

Real Time Clock with Lithium Battery Backup
Cache L1:16K I-Cache, 16K D-Cache
BIOS AMI BIOS
System Memory 128 /256MB DDR2 Onboard
Watchdog Timer Software programmable from 30.5 us to 512 seconds x2

sets(Watchdog 1 fully compatible with M6117D)

RS-232 port x4 (TX/RX x3)

| /O Interface 4
@ USB port x3 (USB 2.0 version)

1.25mm & 3-pin wafer for RS-232 x3
1.25mm & 4-pin wafer for USB x1
1.25mm O 4-pin wafer for KBD x1
1.25mm < 6-pin wafer for JTAG x1
Type I/l Compact Flash slot x1

Connectors

Flash Disk Support @ Onboard 2MB SPI Flash Disk (Driver: A)
@ Type l/ll CF Card

ENEREL T ENS Single Voltage +5V @ 320mA

Dimension 90mm X 46mm (3.54 x1.81 inches)

Weight 244

Operating -20°C ~ +70°C .

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

B VSX-6100-EVB (Evaluation board)
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B VSX-6101-V2
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Chapter?2

Installation

2.1 Board Outline
H VSX-6101-V2

Compact Flash
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2.2 Connectors & Jumpers Location

B VSX-6100-EVB (Evaluation board)
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B VSX-6101-V2
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2.3 Connectors & Jumpers Summary

B VSX-6100-EVB (Evaluation board)

Summary Table
Nbr Description Type of Connections | Pin
nbrs.
J1 10/100Base-T Ethernet LAN  |RJ45 Connector 8-pin
J2 GPIO Port0/1 Pin Header, 2.54& ,10x2 20-pin
J3 USB 2 USB connector 6-pin
J4 Timer Counter COM2 Pin Header, 2.54& ,10x2 20-pin
J5 USB 1 USB connector 6-pin
J6 SERVO1 Pin Header, 2.54&, 3x1 3-pin
J7  |RS232/TTL select (COM1)  |Pin Header, 2,543,1x2 2-pin
J8 SERVO2 Pin Header, 2.54&, 3x1 3-pin
J9  |SERVO3 Pin Header, 2.54&, 3x1 3-pin
J10  |COM1 Pin Header, 2.0 5x2 10-pin
J11 |SERVO4 Pin Header, 2.540, 3x1 3-pin
J12  [System Power connector Terminal Block 5.0&,2x1 2-pin
(DC IN: +6V~+24V)
J13  [SERVO5 Pin Header, 2.54&, 3x1 3-pin
J14  |[COM1 D-Sub Male 9-pin
J15 |SERVO6 Pin Header, 2.54&, 3x1 3-pin
J16  |SERVO7 Pin Header, 2.54&, 3x1 3-pin
J17  |SERVO Power connector Terminal Block 5.0&,2x1 2-pin
J18 |SERVO8 Pin Header, 2.54&, 3x1 3-pin
J19  |IRQ6 select Pin Header, 2,540,1x2 2-pin
U1 DIP-68 Connector Box Header, 2.54& 34x2 68-pin
SW1 |RESET SWITCH
SP1 |BUZZER

Vortex86SX-6101-V2
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B VSX-6101-V2

Summary Table
Nbr Description Type of Connections | Pin
nbrs.
J2  |USB Wafer, 1.25& , 5x1 5-pin
J3  |PS/2 Keyboard Wafer, 1.25& , 5x1 4-pin
J4  |JTAG Wafer, 1.25 , 6x1 6-pin
J5 COomM3 Wafer, 1.25& , 3x1 3-pin
J6  |COM4 Wafer, 1.250 , 3x1 3-pin
J7  |COM9 Wafer, 1.25& , 3x1 3-pin
J8  |Console Redirection Slide Switch 3-pin
J9  |CF: Master/ Slave Slide Switch 3-pin
U5 |DIP-48 Connector Pin Header, 2.54 24x2 48-pin
CF1 |[Compact Flash Type I/ll CF Connector 50-pin
PWR-LED|Power Active LED (Red) LED-SMD
IDE- LED |IDE Active LED (Green) LED-SMD
LED 3 |LAN Link/Active LED (Green) |LED-SMD
LED 4 |LAN Duplex LED (Yellow)  |LED-SMD
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2.4 Pin Assignments & Jumper Settings
A: Pin Assignments & Jumper Settings of VSX-6100-EVB

J2: GPIO (Port 0/ Port 1)

Pin # |Signal Name|Pin # |Signal Name
1 GND 2 VCC
3 GP00 4 GP10
5 GP01 6 GP11
7 GP02 8 GP12
9 GP03 10 GP13
11 GP04 12 GP14
13 GP05 14 GP15
15 GP06 16 GP16
17 GPO7 18 GP17
19 VCC 20 GND

J4: Timer Counter (COM2)
Pin# |Signal Name| Pin #|Signal Name

1 GND 2 VCC
3 ouTo 4 GP30
5 OouT1 6 GP31
7 OouT2 8 GP32
9 CLKO 10 GP33
11 CLK1 12 GP34
13 CLK2 14 GP35

15 GATEO 16 GP36
17 GATE1 18 GP37
19 GATE2 20 GND

Vortex86SX-6101-V2 Vortex86SX™ DIP 48pin CPU Module



J6: SERVO1

Pin# |Signal Name
1 GND
2 VDD
3 P20

J7:RS232 /| TTL select (COM1)

Pin # Signal Name
OPEN COM1 RS232
CLOSE |COM1 TTL/ Port4

J8: SERVO2
Pin# |Signal Name

1 GND

2 VDD

3 P21

J9: SERVO3
Pin# |Signal Name

1 GND

2 VDD

3 P22

Vortex86SX-6101-V2
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J10: COM 1

Pin # Signal Pin # Signal
Name Name
1 DCD1 2 RXD1
3 TXD1 4 DTR1
5 GND 6 DSR1
7 RTS1 8 CTS1
9 RI1 10 GND
11 GND
J11: SERVO4
Pin# |Signal Name
1 GND
2 \VDD
3 P23

J12: System Power Connector (Terminal Block 5.0mm)

Pin # Signal Name

1 DC IN :+6V~+24V

2 GND
J13: SERVOS
Pin# |Signal Name
1 GND
2 VDD
3 P24
J15: SERVO6
Pin# |Signal Name
1 GND
2 VDD
3 P25
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J16: SERVO7

Pin# |Signal Name
1 GND
2 \VDD
3 P26

J17: SERVO Power Connector (Terminal Block 5.0mm)

Pin# |Signal Name

1 VDD
2 GND
J18: SERVOS
Pin# |Signal Name
1 GND
2 \VDD
3 P27

J19: IRQ6 selection

Pin# |Signal Name

1 GND

2 IRQ6

Vortex86SX-6101-V2 Vortex86SX™ DIP 48pin CPU Module



U1: DIP-68 Connector - 68pin

Pin # Signal Name |Pin#| Signal Name
1 GND 35 GND
2 Reset 36 TXDEN2
3 GP0O 37 CTS2\
4 GPO1 38 DSR2\
5 GP02 39 DTR2\
6 GP03 40 RXD2\
7 GP04 41 RI2
8 GP05 42 RTS2
9 GP06 43 TXD2
10 GPO7 44 DCD2\
11 SPICS/ GP30 | 45 GND
12 SPICLIK/ GP31]| 46 GP23
13 SPIDO / GP32 | 47 GP24
14 SPIDI / GP33 | 48 GP25
15 GP34 49 GP26
16 GP35 50 GP27
17 GP36 51 CTS1
18 GP37 52 DSR1
19 SPEAKER 53 DTR1
20 GP20 54 RXD1
21 GP21 55 RI1
22 GP22 56 RTS1
23 VBATT 57 TXD1
24 VCC 58 DCD1
25 GP10 59 GND
26 GP11 60 LUSBD2-
27 GP12 61 LUSBD2+
28 GP13 62 LUSBD3-
29 GP14 63 LUSBD3+
30 GP15 64 LAN-RX-
31 GP16 65 LAN-RX+
32 GP17 66 LAN-TX-
33 SYSCLK 67 LAN-TX+
34 IRQ6 68 VCC

Note:

1-Multi-function pins of U1 are controlled by BIOS setting.

2- If you Enable 2M SPI flash Disk on the BIOS setting, you cannot use GP30~GP33 Pins.

Vortex86SX-6101-V2
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B: Pin Assignments & Jumper Settings of VSX-6100-V2

J2: USB
Pin# |Signal Name|Pin # |Signal Name
1 VCC 2 LUSBDO-
3 LUSBDO+ | 4 GND
5 GND
J3: PS/2 Keyboard
Pin# |Signal Name|Pin # |Signal Name
1 KBCLK 2 KBDAT
3 GND 4 VCC
J4: JTAG
Pin# |Signal Name| Pin #|Signal Name
1 VCC 2 GND
3 TCK 4 TDO
5 TDI 6 T™S

Vortex86SX-6101-V2
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J5: COM3

Pin # |Signal Name|Pin # |Signal Name

1 TXD3 2 RXD3
3 GND
J6: COM4
Pin # |Signal Name|Pin # |Signal Name
1 TXD4 2 RXD4
3 GND
J7: COM9
Pin# |Signal Name|Pin # |Signal Name
1 TXD9 2 RXD9
3 GND

J8: Slide Switch (Console Redirection)

Pin # |Signal Name|Pin # |Signal Name

1 GP37 2 GND

3 NC

J9: Slide Switch (CF: Master / Slave)

Pin # |Signal Name|Pin # |Signal Name

1 GND 2 CSEL

3 NC
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U5: DIP-48 Connector - 48pin

Pin# | SignalName | Pin# | Signal Name
1 GND 25 GND
2 Reset 26 GP23
3 GP00 27 GP24
4 GPO1 28 GP25
5 GP02 29 GP26
6 GP03 30 GP27
7 GP04 31 CTS1
8 GP05 32 DSR1
9 GP06 33 DTR1
10 GPO7 34 RXD1
11 SPICS/ GP30 | 35 RI1
12 | SPICLIK/ GP31| 36 RTS1
13 | SPIDO/GP32| 37 TXD1
14 SPIDI/ GP33 | 38 DCD1
15 GP34 39 GND
16 GP35 40 LUSBD2-
17 GP36 4 LUSBD2+
18 GP37 42 LUSBD3-
19 SPEAKER 43 LUSBD3+
20 GP20 44 LAN-RX-
21 GP21 45 LAN-RX+
22 GP22 46 LAN-TX-
23 VBATT 47 LAN-TX+
24 VCC 48 VCC

Vortex86SX-6101-V2
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2.5 System Mapping

System Mapping

Memory Mapping

Address Description Usage

0000:0000-9000:FFFF System RAM e

ACDO:0000-A000:FFFF EGANGA Videc Memory

BO0O0:0000-BOOD:TFFF MDA RAM, Hercules graphics display RAM

B000:8000-BO00:FFFF CGA display RAM

C000:0000-CO00:7FFF EGA/NVGA BIOS ROM

CO000:8000-CO0O0:FFFF Boot ROM enable "

D000:0000-D700:FFFF Expansion ROM space.

DA&00:0000-DBO0:FFFF SP1 FLASH Emulation Floppy & Enable

DCO00:0000-DF00:FFFF Expansion ROM space.

E000:0000-E000:FFFF USB Legacy SCSI ROM space. x

FOO00:0000-FO0D:FFFF Motherboard BIOS x

1/0 Mapping

/O Address Owner Usage

0000h - 000Fh DMA 8237-1 ¥

0010h - 0017h COoM 9 s

0018h - D01Fh Empty

0020h - 0021h PIC 8259-1 .

0022h - 0023h 6117D configuration port N

0024h - 002Dh Empty

002Eh - D02Fh Forward to LPC BUS ¥

0030h - D03Fh Empty

0040h - D043h Timer counter 8254 ¥

0044h - 0047h Empty

0048h - 004Bh PWM counter 8254 *

004Ch - 004Dh Empty

004Eh - D04Fh Forward to LPC BUS i

0050h - DOSFh Empty

0060h Keyboard data port =

0081h Port B + NMI control port *

0062h - D063h 8051 download 4K address counter *
Vortex86SX-6101-V2 Vortex86SX™ DIP 48pin CPU Module 20



0064h

Keyboard status port

0065h WatchDog0 reload counter
0066h 8051 download 8bit data port
0067h WatchDog1 reload counter
0068h - 00GDh WatchDog1 control register
006Eh - 006Fh Empty

0070h - 0071h CMOS RAM port

0072h - 0075h MTBF counter

0076h - 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 conftrol register
0093h - 0097h Empty

0098h - 009Ch GPIQ direction control
00AOR - 00ATH PIC 8259-2

D0AZh - DOBFh Empty

00COh - 00ODFh DMA 8237-2

DOEOR - 00FFh Empty

0100h - 0101h GPCS1 default setting address
0170h - 0177h IDE1 (IRQ 158)
01FOh - 01FTh IDED {IRQ 14)

0220h - 0227h

COMBS Forward to LPC BUS

0228h - 022Fh

COM? Forward to LPC BUS

0238h - 023Fh

COME Forward to LPC BUS

0278h - 027Fh

Printer port (IRC1 7, DMA. 0)

02EB8h - 02EFh

COM4 (IRQ 11)

02F8h - 02FFh

COM2 (IRQ 3)

0338h - 033Fh

COMS5 Forward to LPC BUS

0376h

IDE1 ATAPI device confrol write only register

03E8h - 03Efh

COM3 (IRQ 10)

D3FO0h - 03F7h

Floppy Disk (IRQ 6, DMA 2)

D3F6h

IDEQ ATAPI device control write only register

03F8h - D3FFh

COM1 (IRCr 4)

0480h - D48Fh

DMA High page register

04090h - 0499h

Instruction counter register

04D0h - 04D1h

8259 Edge/ level control register

OCF8h - OCFFh

PCI configuration port

D400h - D4FFh

on board LAN

FCOOh - FCO5h

SP1 Flash BIOS control register

FC08h - FCODh

External SPI BUS control register ( output pin configurable GFIO3[0-3] )

Vortex86SX-6101-V2
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IRQ Mapping

IRQ# Description Usage
IRQO System Timer %
IRQ1 Keyboard Gontroller ¥
IRQ2 Cascade for IRQB - 15

IRQ3 Unassigned

IRQ4 Serial Port 1 &
IRQ5 USB / Ethernet 10/100M LAN %
IRQE UsB *
IRQ7 Unassigned

IRQB Real Time Clock .
IRQ9 Serial Port 9 %
IRQ10 Serial Port 3 -
IRQ11 Serial Port 4 *
IRQ12 Unassigned

IRQ13 Math Coprocessor e
IRQ14 Hard Disk Controller#1 %
IRQ15 UsB -
DMA Mapping

DMA# Description Usage
DMAD

DMA1

DMAZ2 Floppy Disk Controller

DIVA3

DIMAS

DIMAS

DMAT

Vortex86SX-6101-V2
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2.6 Watchdog Timer

There are two watchdog timers in Vortex86SX/DX CPU. One is compatible with M6117D
watchdog timer and the other is new. The M6117D compatible watchdog timer is called WDTO

and new one is called WDT1.

We also provide DOS, Linux and WinCE example for your reference. For more technical support,

please visit: http://www.dmp.com.tw/tech or download the PDF

file: http://www.dmp.com.tw/tech/vortex86dx/
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2.7 GPIO (General Purpose Input / Output)

40 GPIO pins are provided by the Vortex86SX/DX for general usage in the system. All GPIO pins
are independent and can be configured as inputs or outputs, with or without pull-up/pull-down

resistors.

We also offer DOS, Linux and WinCE example for your reference. For more technical support,

please visit: http://www.dmp.com.tw/tech or download the PDF

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