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Introduction

Moxa’s EPM series modules, which include modules with serial ports, a wireless/GPS card, a digital input/output
channel card, a CANbus card, a mini PCI/PCle card, a VGA/DVI-I display card, and a 2-slot mini PCle card, work

with Moxa’s V2422 and V2426 embedded computers, giving end-users the ability to set up and expand a

variety of industrial applications.

The following topics are covered in this chapter:

a

a
a
a

Overview

Package Checklist
Product Features

EPM Module Specifications
EPM-3032 Specifications
EPM-3112 Specifications
EPM-3337 Specifications
EPM-3438 Specifications
EPM-3552 Specifications
EPM-DKO1 Specifications
EPM-DKO2 Specifications
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Overview

Moxa’s EPM series modules, which include modules with serial ports, a wireless/GPS card, a digital input/output
channel card, a CANbus card, a mini PCI/PCle card, a VGA/DVI-I display card, and a 2-slot mini PCle card, work
with Moxa’s V2422 and V2426 embedded computers, giving end-users the ability to set up and expand a
variety of industrial applications.

Package Checklist

The EPM Series includes the following models:

e EPM-3032: Module with 2 isolated RS-232/422/485 ports with DB9 connectors

e EPM-3337: Module with HSDPA, GPS, WLAN (11n)

e EPM-3438: Module with 8 DIs and 8 DOs with 3 KV digital isolation protection, and a 2 KHz counter
e EPM-3112: Module with 2 isolated CAN ports with DB9 connectors

e EPM-3552: VGA and DVI-I display module

e EPM-DKO1: Mini PCI and mini PCle expansion module

e EPM-DKOZ2: 2-slot mini PCle expansion module

Each model is shipped with the following items:
e 1 EPM-3032, 3337,3438, 3112, 3552, DKO1, or DK0O2 expansion module

NOTE: Please notify your sales representative if any of the above items are missing or damaged.

Product Features

The EPM series expansion modules have the following features:

e PCI slots for interface expansion

e EPM-3032: 2 isolated RS-232/422/485 ports with DB9 connectors

e EPM-3112: 2 isolated CAN ports with DB9 connectors

e EPM-3337: HSDPA, GPs, WLAN (11a/b/g/n)

e EPM-3438: 8+8 DI/DO with 3 KV digital isolation protection, 2 KHz counter
e EPM-3552: VGA or DVI-I display module

e EPM-DKO2: 2-slot Mini PCle expansion module

EPM Module Specifications

EPM-3032 Specifications

Serial Interface
Serial Standards: 2 RS-232/422/485 ports, software-selectable (DB9 male)
Isolation: 2 KV digital isolation

Serial Communication Parameters

Data Bits: 5, 6, 7, 8

Stop Bits: 1, 1.5, 2

Parity: None, Even, Odd, Space, Mark

Flow Control: RTS/CTS, XON/XOFF, ADDC® (automatic data direction control) for RS-485
Baudrate: 50 bps to 921.6 Kbps (non-standard baudrates supported; see user's manual for details)

Serial Signals
RS-232: TxD, RxD, DTR, DSR, RTS, CTS, DCD, GND
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RS-422: TxD+, TxD-, RxD+, RxD-, GND
RS-485-4w: TxD+, TxD-, RxD+, RxD-, GND
RS-485-2w: Data+, Data-, GND

Physical Characteristics
Weight: 137 g
Dimensions: 104 x 121 x 34 mm (4.09 x 4.76 x 1.34 in)

Environmental Limits
Operating Temperature: -40 to 70°C (-40 to 158°F)

EPM-3112 Specifications

CANbus Communication

Interface: 2 optically isolated CAN2.0A/2.0B compliant ports
CAN Controller: Phillips SJA1000T

Signals: CAN-H, CAN-L

Isolation: 2 KV digital isolation

Speed: 1 Mbps

Connector Type: DB9 male

Physical Characteristics

Weight: 127 g

Dimensions: 104 x 121 x 34 mm (4.09 x 4.76 x 1.34 in)

Environmental Limits
Operating Temperature: -25 to 55°C (-13 to 131°F)

EPM-3337 Specifications

Cellular Interface

Frequency Bands:

e UMTS/HSDPA: Triple band, 850/1900/1900 MHz
e GSM/GPRS/EDGE: Quad band, 850/900/1800/2100 MHz
e GSM Dass: Small MS

Output Power:

e Class 4 (2 W) for GSM850/900

e Class 3 (0.25 W) for UMTS/HSDPA

e Class E2 (0.5 W) for EDGE850/900

e Class E2 (0.4 W) for EDGE1800/1900

e Class 1 (1 W) for GSM1800/1900

HSDPA Interface

3GPP Release 5:

e 3.6 Mbps, UL 384 Kbps

e UE CAT. [1-6], 11, 12 supported

e Compressed mode (CM) supported according to 3GPP TS25.212

GPS Interface

Tracking: Tracks up to 13 satellites, L1 1575.42 MHz

Accuracy Position: 2.5 m CEP; 5.0 m SEP

Protocols: NMEA-0183 V2.3, E911 AGPS Control plane, GPS dedicated AT commands, Date WGS-84
Tracking sensitivity: -158 dBm (with active antenna)

Start-up Time:

e Hot start: <3s

e Cold start: 30s

e Warm start: 30s

GPS active antenna supply: 3.3V
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WLAN Interface

Supported Modes:

e IEEE 802.11a/b/g/n for client/bridge mode

e IEEE 802.11b/g/n for AP mode (Linux OS only)

Standards:

e IEEE 802.11a/b/g/n for Wireless LAN

o IEEE 802.11i for Wireless Security

Operating Channels (central frequency):

e US: 2.412 to 2.462 GHz (11 channels), 5.18 to 5.24 GHz (4 channels)

e EU: 2.412 to 2.472 GHz (13 channels), 5.18 to 5.24 GHz (4 channels)

e USA: 1 to 11 (2400 to 2483.5 MHz)

e Europe: 1 to 13 (2400 to 2483.5 MHz)

e Japan: 1 to 14 (2400 to 2497 MHz)

802.119g:

e USA: 1 to 11 (2400 to 2483.5 MHz)

e Europe: 1 to 13 (2400 to 2483.5 MHz)

e Japan: 1 to 13 (2400 to 2497 MHz)

802.11a:

e USA: 36 to 165 (5180 to 5825 MHZ)

e Europe: 36 140 (5180 to 5700 MHz)

e Japan: 7 to 11 (5035 to 5055MHz),183 to 189 (4915 to 4945 MHz)

Security: 64-bit and 128-bit WEP encryption, WPA /WPA2-Personal and Enterprise (IEEE 802.1X/RADIUS,
TKIP and AES)

Transmission Rates:

¢ 802.11b: 1, 2, 5.5, 11 Mbps

e 802.11a/g: 6, 9, 12, 18, 24, 36, 48, 54 Mbps

¢ 802.11n: 6 to 300 Mbps (multiple rates supported)

TX Transmit Power:

¢ 802.11b: 1 to 11 Mbps: Typ. 18 dBm (£ 1.5 dBm)

¢ 802.11g: 6 to 24 Mbps: Typ. 18 dBm (£ 1.5 dBm); 36 to 48 Mbps: Typ. 17 dBm (£ 1.5 dBm); 54 Mbps: Typ.
15 dBm (£ 1.5 dBm)

e 802.11a: 6 to 24 Mbps: Typ. 17 dBm (£ 1.5 dBm) 36 to 48 Mbps: Typ. 16 dBm (£ 1.5 dBm); 54 Mbps: Typ.
14 dBm (% 1.5 dBm)

TX Transmit Power MIMO:

e 802.11a/n (20/40 MHz): MCS15 20 MHz: Typ. 13 dBm (£ 1.5 dBm); MCS15 40 MHz: Typ. 12 dBm (£ 1.5
dBm)

¢ 802.11g/n (20/40 MHz): MCS15 20 MHz: Typ. 14 dBm (£ 1.5 dBm); MCS15 40 MHz: Typ. 13 dBm (£ -1.5
dBm)

RX Sensitivity:

¢ 802.11b:

-92 dBm @ 1 Mbps, -90 dBm @ 2 Mbps, -88 dBm @ 5.5 Mbps, -84 dBm @ 11 Mbps

¢ 802.11g:

-87 dBm @ 6 Mbps, -86 dBm @ 9 Mbps, -85 dBm @ 12 Mbps, -82 dBm @ 18 Mbps, -80 dBm @ 24 Mbps, -76
dBm @ 36 Mbps, -72 dBm @ 48 Mbps, -70 dBm @ 54 Mbps

e 802.11a:

-87 dBm @ 6 Mbps, -86 dBm @ 9 Mbps, -85 dBm @ 12 Mbps, -82 dBm @ 18 Mbps,

-80 dBm @ 24 Mbps, -76 dBm @ 36 Mbps, -72 dBm @ 48 Mbps, -70 dBm @ 54 Mbps

RX Sensitivity MIMO:

e 802.11a/n:

-68 dBm @ MCS15 40 MHz, -70 dBm @ MCS7 40 MHz, -69 dBm @ MCS15 20 MHz, -71 dBm @ MCS7 20 MHz
¢ 802.11g/n:

-68 dBm @ MCS15 40 MHz, -70 dBm @ MCS7 40 MHz, -69 dBm @ MCS15 20 MHz,

-71 dBm @ MCS7 20 MHz
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AP-only Protocols: ARP, BOOTP, DHCP, dynamic VLAN-Tags for 802.1X-Clients, STP/RSTP (IEEE 802.1D/w)
Default Antenna: 2 dBi dual-band omni-directional antenna, RP-SMA (male)
Connector for External Antennas: RP-SMA (female)

Physical Characteristics
Weight: 220 g
Dimensions: 104 x 121 x 34 mm (4.09 x 4.76 x 1.34 in)

Environmental Limits
Operating Temperature: -25 to 55°C (-13 to 131°F), EN 50155 Class T1

EPM-3438 Specifications

Digital Input

Input Channels: 8, source type

Input Voltage: 0 to 30 VDC at 25 Hz

Digital Input Levels for Dry Contacts:

¢ Logic level 0: Close to GND

e Logic level 1: Open

Digital Input Levels for Wet Contacts:

e Logic level 0: +3 V max.

e Logic level 1: +10 V to +30 V (Source to DI)
Counter Frequency: 2 KHz (DIO only)
Connector Type: 10-pin screw terminal block (8 DI points, DI Source, GND)
Isolation: 3 KV optical isolation

Digital Output

Output Channels: 8, sink type, O to 30 VDC

Output Current: Max. 200 mA per channel

On-state Voltage: 24 VDC nominal, open collector to 30 VDC
Connector Type: 9-pin screw terminal block (8 DO points, GND)
Isolation: 3 KV optical isolation

Physical Characteristics
Weight: 120 g
Dimensions: 104 x 121 x 34 mm (4.09 x 4.76 x 1.34 in)

Environmental Limits
Operating Temperature: -40 to 70°C (-40 to 158°F), EN 50155 Class TX

EPM-3552 Specifications

Display

Graphics Controller: DsiplayLink DL-195

VGA Interface: 15-pin D-sub connector (female)

DVI Interface: 24-pin DVI-I connector (female)

Resolution: Up to 1920x 1600 (2048 x 1152 for wide screen) resolution

Physical Characteristics

Weight: 130 g

Dimensions: 104 x 121 x 34 mm (4.09 x 4.76 x 1.34 in)
Environmental Limits

Operating Temperature: -25 to 55°C (-13 to 131°F)
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EPM-DKO1 Specifications

PCI Express Mini Slot
Interface: PCIExpress V1.0 (one lane)
USB 2.0 Bus SIM Card Holder: Reserved for Cellular applications

Mini PCI Slot

Interface: PCI

Bus Frequency: 32-bit, 33 MHz PCI

Physical Characteristics

Weight: 117 g

Environmental Limits

Operating Temperature: -40 to 70°C (-40 to 158°F), EN 50155 Class TX

EPM-DKO2 Specifications

PCI Express Mini Slot

Interface:

Slot 1: PCIExpress V1.0 (one lane) / USB 2.0

Slot 2: USB 2.0

USB 2.0 Bus SIM Card Holder: Reserved for cellular applications

Physical Characteristics
Weight: 125 g

Environmental Limits
Operating Temperature: -25 to 55°C (-13 to 131°F), EN 50155 Class T1
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Hardware Introduction

The EPM Series expansion modules are designed to work with Moxa’s V2422 and V2426 embedded computers.
By providing different modules with different connectors, the EPM series offers the greatest flexibility and
convenience for users who would like to easily establish industrial applications that require different
communication interfaces.

The following topics are covered in this chapter:

O Appearance

» EPM-3032
EPM-3112
EPM-3337
EPM-3438
EPM-3552
EPM-DKO1
» EPM-DKO2

YV V V VY V

O Dimensions
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Appearance
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Dimensions
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Hardware Connection Description

In this chapter, we show how to connect the embedded computers to the network and to various devices.
The following topics are covered in this chapter:

O Installing the EPM Expansion Modules
O Connecting Data Transmission Cables

» Connecting to the EPM-3032 Serial Port Module
Connecting to the EPM-3337 Wireless/GPS Module
Connecting to the EPM-3438 DI/DO Module
Connecting to the EPM-3112 CANbus Port Module
Connecting to the EPM-DKO1 Module
Connecting to the EPM-3552 Display Module
Connecting to the EPM-DKO02 Module

YV V V VYV VY V V

Configuring the Power On/Off Function Jumper for Socket 1
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Installing the EPM Expansion Modules

The EPM series expansion modules are designed to work with Moxa’s V2422 and V2426 embedded computers.
Below we describe how to insert the modules into the embedded computer slots.

1. Remove the module cover screws.

4. When finished, tighten the screws to hold the module in place.
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Hardware Connection Description

Connecting Data Transmission Cables

In this section we explain how to connect the EPM modules to devices.

Connecting to the EPM-3032 Serial Port Module

Use a serial cable to plug your serial device into the module’s serial port. Serial ports 1 and 2 have male DB9
connectors and can be configured for RS-232, RS-422, or RS-485 communication by software. The pin

assignments are shown in the following table:

DB9 Male Port RS-232/422/485 Pinouts

123405 Pin RS-232 RS-422 RS-485 RS-485
bt (4-wire) (2-wire)
o \'.i.'.l.f ot DCD TXDA(-) TXDA(-) -
;; L ,/‘ 2 RXD TXDB(+) TXDB(+) -
T 13\ 3 TxD RXDB(+) RXDB(+) DataB(+)
67809 4 DTR RXDA(-) RXDA(-) DataA(-)
5 GND GND GND GND
6 DSR - - -
7 RTS - - -
8 cTS - - -

Connecting to the EPM-3337 Wireless/GPS Module

The EPM-3337 module comes with 4 connectors that can be used to connect antennas, including 2 WiFi
antennas, 1 cellular antenna, and 1 GPS antenna. Refer to the following figure for the location of the different

antennas.

Antenna Connector x 4

] (@)}
Cellular GPS WiFi

Connecting to the EPM-3438 DI/DO Module

The EPM-3438 module comes with 8 digital input channels and 8 digital output channels. See the following

figures for pin definitions and wiring methods.

DIOICTO

~ 2 R ] (=1
5 B3 g§38888883s

:
[OHfHf ki OO Hifi i O]
I e B

DO Channel x 8

—
=
(=]

D12
DI3

=
a

DIS
DI6

DI Channel x 8
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Digital Input Digital Input
Dry Contact Wiring Wet Contact Wiring

urce

]
=1

[OFH

Digital Output Wiring

- NmTWwe =0
coQoQoQcQCco=

[O M O

Connecting to the EPM-3112 CANbus Port Module

The EPM-3112 offers two CANbus ports with DB9 male connectors. Use a cable to plug your CAN device into the
module’s serial port. The pin assignments are shown in the following table:

DB9 Male CANbus Pinouts
1234 5 PIN CAN
\ | [ 1 _

2 CAN-L
3 —
4 —
5 —
6 —
7 CAN-H
8 —
9 —
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Connecting to the EPM-DKO1 Module

The EPM-DKO1 offers a mini-PCl and a mini-PCle sockets, allowing users to insert a mini-PCI or a mini-PCle

card. See the following figure for the specific locations when installing these cards. Meanwhile, if you need to
connect the antenna, use the connectors on the exterior panel.

PCI Express

o mini card socket

Mini PCI socket

Connector x 4 (Reserved)

© ©® ©® ©®

Connecting to the EPM-3552 Display Module

The EPM-3552 display modules comes with a VGA connector and a DVI-I connector. Use a cable to connect the

display to the connector on the module.
DVI-I @
oooo

sooalos

VGA Port x 1 DVI-I Port x 1

The pin assignments are shown in the following tables.
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D-Sub 15 Connector Pin Assignments

Pin No. [Signal Definitions
1 RED

2 GREEN

3 BLUE

4 -

5 GND

6 CRT_DETECT#
7 GND

8 GND

9 +5V

10 GND

11 -

12 DDC_DATA

13 HSYNC

14 VSYNC

15 -

DVI-1 Connector Pin Assignments

1 8§16 C1 C2 Pin No. |[Signal Definition

E | ~ |1 T.M.D.S. Data2-

I‘_LI Oooooo [J_'l 2 T.M.D.S. Data2+

9 i By 3 T.M.D.S. Data2/4 Shield

4 T.M.D.S. Data4-

L—f' e F 5 T.M.D.S. Data4-

{ 1' = 6 DDC Clock

1 4 24 C3C5C4 = DDC Data
8 Analog Vertical Sync
9 T.M.D.S. Datal-
10 T.M.D.S. Datal+
11 T.M.D.S. Datal/3 Shield
12 T.M.D.S. Data3-
13 T.M.D.S. Data3+
14 +5V Power
15 Ground (return for +5V, HSync, and VSync)
16 Hot Plug Detect
17 T.M.D.S. DataO-
18 T.M.D.S. DataO+
19 T.M.D.S. Data0/5 Shield
20 T.M.D.S. Data5-
21 T.M.D.S. Data5+
22 T.M.D.S. Clock Shield
23 T.M.D.S. Clock+
24 T.M.D.S. Clock-
Cc1 Analog Red
c2 Analog Green
C3 Analog Blue
ca Analog Horizontal Sync
C5 Analog Ground

(analog R, G, B return)
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Connecting to the EPM-DKO0O2 Module

The EPM-DKO2 has 2 mini PCle sockets that allow users to insert two mini PCle cards for cellular
communication. The figures below show the specific locations on the module to install these cards. Note that
while both sockets provide a mini PCle interface, socket 1 supports either mini PCle or USB 2.0 signals,
whereas socket 2 only supports USB 2.0 signals.

Connect the cellular module to the mini PCle socket, and insert the SIM card into the SIM card holder. Be sure

to tighten the screw in the screw holder so that the module will be firmly installed. Note that the second SIM
card holder is located on the back of the module. If you need to connect the antenna, use the connectors on the

exterior panel.

Front View Rear View
Mini PCle Socket 1
Jb i
[
7
Z 7 7
e U
& | @
oo | @ 11 ;
SMCard ¥ SIM Card
Holder 1 —17—® - Holder 2
T B 11

] @

———

Mini PCle Socket 2

Connectors x 4 (reserved)

Side View
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Configuring the Power On/0Off Function Jumper for Socket 1

Socket 1 of the EPM-DKO2 module offers the power on/off function, which activated using the jumper setting
shown in the following figure.

—TETET

wf

1. Place the jumper on pins 1 and 2 to enable the power on/off control function.

2. Place the jumper on pins 2 and 3 to disable the power on/off control function. In this case, the power will
always be on.

NOTE This jumper configuration is for socket 1 only.
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Software Installation and Programming

Guide

In this chapter we discuss software installation and programming guide for the EPM-3032, EPM-3337, and

EPM-3438 expansion modules.

The following topics are covered in this chapter:

O Linux System

>

>
>
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>
>
>
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EPM-3032 Driver Installation
EPM-3032 Programming Guide
EPM-3438 Driver Installation
EPM-3438 Programming Guide
EPM-3337 Driver Installation
EPM-3112 Driver Installation
EPM-3112 Programming Guide
EPM-3552 Driver Installation
EPM-3552 Chipset Configuration
EPM-DKO2 Driver Installation
indows System
EPM-3032 Driver Installation
Configuring Serial Port Mode
Changing UART Mode Through Programming
EPM-3438 Driver Installation
EPM-3438 Programming Guide
EPM-3337 Driver Installation
Wireless Module Driver Installation
Configuring the GPRS/HSDPA Connection (without GPS)
Enabling GPS Functionality
Configuring a Wireless Connection
Getting Wireless Module Information
EPM-3112 Driver Installation
EPM-3112 Programming Guide
EPM-3552 Driver Installation
EPM-3552 Configuration
Setting the Display to Extend Mode with the Windows Properties
EPM-3552 Patch File Installation
EPM-DKO2 Driver Installation
Controlling EPM-DKO2 Power On/Off
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Linux System

EPM-3032 Driver Installation

The EPM-3032 supports Linux standard termios control. The normal tty device node is located at /dev/ttyM8,
ttyM9. /dev/ttyM16 and ttyM17 are the second device files for the EPM-3032 module. The Moxa UART Device
API allows you to configure ttyMx for RS-232, RS-422, 4-wire RS-485, or 2-wire RS-485.

The EPM-3032 driver has been pre-installed at the following location, and will be loaded automatically when the
system boots up.

Moxa:~# /lib/modules/2.6.30-bpo.2-686/kernel/drivers/char/mxser.ko

EPM-3032 Programming Guide

Example to set the baud rate

#define MOXA 0x400
#define MOXA_SET SPECIAL_BAUD_RATE (MOXA+100)
#define MOXA GET_SPECIAL_BAUD_RATE (MOXA+101)
#include <termios.h>

struct termios term;

int fd, speed;

fd = open(“/dev/ttyM8”, O_RDWR);

tcgetattr(fd, &term);

term.c_cflag &= ~(CBAUD | CBAUDEX);
term.c_cflag |= B4000000;

tcsetattr(fd, TCSANOW, &term);

speed = 115200;

ioctl (fd, MOXA_SET SPECIAL BAUD RATE, &speed);

Example to get the baud rate

#define MOXA 0x400
#define MOXA_SET SPECIAL_BAUD_RATE (MOXA+100)
#define MOXA GET_SPECIAL_BAUD_RATE (MOXA+101)

#include <termios.h>

struct termios term;

int fd, speed;

fd = open(“/dev/ttyM8”, O_RDWR);

tcgetattr(fd, &term);

if ( (term.c_cflag & (CBAUD|CBAUDEX)) != B4000000 ) {
// follow the standard termios baud rate define

} else {
ioctl (fd, MOXA GET SPECIAL_BAUD RATE, &speed);

}
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Baud rate inaccuracy

Divisor = 921600/Target Baud Rate. (Only Integer part)

ENUM = 8 * (921600/Targer - Divisor) ( Round up or down)

Inaccuracy = (Target Baud Rate — 921600/(Divisor + (ENUM/8))) * 100%
E.g.,

To calculate 500000 bps

Divisor = 1, ENUM = 7,

Inaccuracy = 1.7%

*For reliable performance, inaccuracy should be under 2%

Special Note

The embedded serial ports do not support special baud rates and the maximum baud rate is only 115200 bps.
However, the expansion board can support special baud rates and maximum baud rates of up to 921600 bps.

If the target baud rate is not a special baud rate (e.g. 50, 75, 110, 134, 150, 200, 300, 600, 1200, 1800, 2400,
4800, 9600, 19200, 38400, 57600, 115200, 230400, 460800, 921600), the termios cflag will be set to the
same flag.

If you use stty to get the serial information, you will get speed equal to O.

Configure Serial Port Mode

Use “setinterface” command to retrieve the parameters of the serial port configuration.

Moxa:~# setinterface
Usage: setinterface device-node [interface-no]
device-node - /dev/ttyMn; n = 0,1,2,...
interface-no - following:
none - to view now setting

0 - set to RS232 interface

1 - set to RS485-2WIRES interface

2 - set to RS422 interface

3 - set to RS485-4WIRES interface
Moxa:~#

The different serial modes use specific parameters.
1 — set to RS485-2WIRES interface

2 — set to RS422 interface

3 — set to RS485-4WIRES interface

To check the current interface setting:

Moxa: ~# setinterface /dev/ttyM8
Now setting is RS485-2WIRES interface.

In this case, Serial Port 1 is set as RS-485 2-wire. (MO refers to port 1, and M1 refers to port 2, and so on)
To change the current interface setting:

Moxa: ~# setinterface /dev/ttyM8 2
Moxa: ~# setinterface /dev/ttyM8

Now setting is RS422 interface.

In this case, Serial Port 1 has been changed and is set as RS-422 mode.

To load the settings as the Default Value:
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When OS boots up, the default interface mode of the EPM-3032 is RS232. If you want to change the default
interface mode, please use the following steps:

First remount the read-only root file system in writable mode.

Moxa:~# mount -o remount,rw /dev/hdal /
Moxa:~#

Next, edit Zetc/udev/rules.d/96-moxa.rules. Add the following description to 96-moxa.rules. The
VendorID of the EPM-3032 must be 0x1393and the DevicelD must be 0x1022. For example:

# Set the device, EPM-3032, 0x1393:0x1022 default as 232 mode interface
DRIVERS=="mxser", ATTRS{vendor}=="0x1393", ATTRS{device}=="0x1022",
RUN+=""/bin/setinterface /dev/ttyM%n 0"

""96-moxa.rules"

Edit the command line RUN+=""/bin/setinterface /dev/ttyM%on 0.

If you want to set the serial mode to RS-232, use the following parameter.
RUN+="/bin/setinterface /dev/ttyM%on 0"

If you want to set the serial mode to RS-485 2-wire, use the following parameter.
RUN+="/bin/setinterface /dev/ttyM%n 1"

If you want to set the serial mode to RS-422, use the following parameter.
RUN+="/bin/setinterface /dev/ttyM%n 2"

If you want to set the serial mode to RS-485 4-wire, use the following parameter.
RUN+="/bin/setinterface /dev/ttyM%on 3"

When finished, remember to umount the writable root file system.

Moxa:~# umount /

Moxa:~#

Reboot your computer.

Moxa:~# reboot
Moxa:~#

Once the computer restarts, confirm that the setting has been loaded as the default value.

Moxa:~# setinterface /dev/ttyM8
Now setting is RS485-2WIRES interface.
Moxa:~#

EPM-3438 Driver Installation

Upload the package to embedded computer and to the tmpfs, /dev/shm.

root:~# scp epm3438-2.6.30-bpo.2-686.deb root®192.168.30.123:/dev/shm
root:~#

Install the package

Moxa:~# cd /dev/shm
Moxa:~# mount -o remount,rw /

Moxa:~# dpkg -i ./epm3438-2.6.30-bpo.2-686.de
Moxa:~# umount /

After the driver installs, you can use Ismod to check if the epm3438 module is loaded in the kernel.
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Moxa:~# Ismod|more
Module Size Used by

epm3438 4620 O

In /etc/init.d/moxainit.sh will add the “modprobe epm3438~ and “modprobe -r epm3438" lines.

Moxa:~# vi /etc/init.d/moxainit.sh
start)

modprobe moxa_device_dio device="v2400"
modprobe mxser
modprobe epm3438

stop)

modprobe -r epm3438
modprobe -r moxa_swtd
modprobe -r moxa-device-dio

If you need to uninstall the driver, you can use this command:

Moxa:~# mount -o remount,rw /
Moxa:~# dpkg -r epm3438

Moxa:~# umount /

EPM-3438 Programming Guide

Digital 170

Digital input/output channels are featured in some models of Moxa embedded computers, including the
UC-7408, UC-8410, 1A240, 1A260, W406 and EPM-3438. These channels can be accessed at run-time for
control or monitoring using the functions in the following sections. Digital Output channels can be set to high
or low via each port starting from 0. The Digital Input channels can be used to detect the state change of the
digital input signal. The header file of digital 1/0 functions is mxdgio.h, which is located in the
digit_input_change directory for Linux.

Moxa functions for DI/DO

Function HANDLE mxdgio_epm3438_open(int HWIndex);

Description This function opens access to the DIO device.

Input <HWIndex> The first or second EPM-3438 board.

Output None

Return When successful, this function returns an access to the DIO device. Otherwise, there is an
error.

Function void mxdgio_close(HANDLE fd);

Description This function closes the access to the DIO device.

Input <fd> The access to the device.

Output None

Return None




V2400 Series Expansion Modules Software Installation and Programming Guide

Function int mxdgio_get_input_signal(HANDLE fd, int port);
Description This function gets the signal state of a digital input channel.
Input <fd> The access to the device.
<port> port #
Output <state> DIO_HIGH (1) for high, DIO_LOW (0) for low
Return Returns 1 for a high signal or O for a low signal, if successful. Otherwise, it returns a value of -1.
Function int mxdgio_get_output_signal(HANDLE fd, int port);
Description This function gets the signal state of a digital output channel.
Input <fd> The access to the device.
<port> Port number
Output None
Return Returns 1 for a high signal or O for a low signal, if successful. Otherwise, it returns a value of -1.
Function int mxdgio_set_output_signal_high(HANDLE fd, int port);
Description This function sets a high signal to a digital output channel.
Input <fd> The access to the device.
<port> Port number.
Output none.
Return When successful, this function returns 0. When an error occurs, it returns -1.
Function int mxdgio_set_output_signal_low(HANDLE fd, int port);
Description This function sets a low signal to a digital output.
Input <fd> The access to the device.
<port> Port number.
Output none.
Return When successful, this function returns 0. When an error occurs, it returns -1.

Moxa 1/0 control definitions for COUNTER

#define COUNTER_NODE1 "/dev/epm_3438_counterl"
#define COUNTER_NODE?2 "/dev/epm_3438_counter2"
Function int mxdgio_epm3438_get_counter(int fd);
Description get the counter value
Input <fd> The access to the counter device.
<port> Port number.
Output none.
Return the counter value
Function int mxdgio_epm3438_clear_counter(int fd);
Description Clear the counter value
Input <fd> The access to the counter device.
<port> Port number.
Output none.
Return O:clear success; -n: clear fail
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Special Note

1. We have provided an example in CD digit_input_change. The mxdgio.h defines the convenient API for
DIO and COUNTER programming.

2. The DO initial status is HIGH. If you want the initial DO status to be LOW, you should add one line in
/etc/modules to load epm_3438.ko with epm3438_DO2LOW=1;

Moxa: ~# modinfo /lib/modules/2.6.30-bpo.2-686/kernel/drivers/char/epm_3438.ko

filename: /1lib/modules/2.6.30-bpo.2-686/kernel/drivers/char/epm_3438.ko
description: EPM-3438: DIO/Counter module

author: Jared_wu@moxa.com

license: GPL

depends:

vermagic: 2.6.30-bpo.2-686 SMP mod_unload modversions 686

parm: epm3438_DO2LOW:Reset DO to LOW. 0. Set DO to High (default). 1. Set DO
to LOW. (int)

Moxa: ~# mount -o remount,rw /

Moxa: ~# vi Zetc/init.d/moxainit.sh

# Load the EPM-3438 DIO driver.

modprobe epm_3438 epm3438_D0O2LOW=1

Moxa: ~# umount /

This DIO sample program shows how users can develop a set of higher layer functions using preliminary DIO
functions from the peripheral 1/0 library. These functions allow user applications to focus on event handling
when events occur. A callback function is defined by the programmer to associate with an event. The source
code files of the sample program are located in the samples/mxphio/digit_input_change directory for Linux
Four higher layer functions, digit_io_timer_init, digit_io_timer_dispatch,
digit_io_timer_add_callback, and digit_io_timer_dispatch_quit, are provided. Four callback functions
in the sample are added for four different events: DGTIO_GET_INPUT_STATE_CHANGE,
DGTIO_GET_INPUT, DGTIO_GET_OUTPUT, and DGTIO_SET_OUTPUT, via the
digit_io_timer_add_callback function.

mngr = digit_io_timer_init(Q);

if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_INPUT_STATE_CHANGE,
interval, input_chg_cb, &port) <0) {

3

if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_INPUT, interval, input_get_cb,
&port) <0) {
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X

if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_SET_OUTPUT, interval,
output_set cb, &port) <0) {

b

if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_OUTPUT, interval,
output_get_cb, &port) <0) {

3

digit_io_timer_dispatch(mngr);

Examples

D10 Program Source Code File Example

File and Folder: digit_input_change/digit_io_timer.c

Description: Routines to operate timer functions on digital 10 port.

#include <stdio.h>
#include <stdlib.h>
#if ldefined(_WIN32_WCE) && 'defined(WIN32)
#include <time.h>
#endif
#include "digit_io_timer.h"
/* callback function */
static void
dgio_input_change_exec(DGIOMNGR *mngr, DGIOITEM *item)
{
int sig;
HANDLE fd=mngr->fd[item->HWIndex];
switch(item->mode)
{
case DGTIO_GET_INPUT:
sig = mxdgio_get_input_signal(fd, item->port);
item->cb(item->HWIndex, item->port, sig, item->arg);
break;
case DGTIO_GET_OUTPUT:
sig = mxdgio_get_output_signal(fd, item->port);
item->cb(item->HWIndex, item->port, sig, item->arg);
break;
case DGTIO_GET_INPUT_STATE_CHANGE:
sig = mxdgio_get_input_signal(fd, item->port);
if (item->last_signall=sig)

{

item->cb(item->HWIndex, item->port, sig, item->arg);
}
break;

case DGTIO_SET_OUTPUT:
sig = item->cb(item->HWIndex, item->port, item->last_signal, item->arg);
if (sig)
{
mxdgio_set_output_signal_high(fd, item->port);
}
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else
{
mxdgio_set_output_signal_low(fd, item->port);
by
break;
default:
return;
s
item->last_signal = sig;
by
/* release the timer operation
*/
static void
dgio_input_change_release(DGIOMNGR *mngr)

{
int i;
DGIOITEM *item, *next;
item=mngr->list;
while(item)
{
next = item->next;
free(item);
item = next;
}
for ( 1=0; I<HW_TOTAL; i++ )
if (mngr->Fd[i])
mxdgio_close(mngr->fd[i]);
}
/* this function initilizes a timer manager
Returns:
Return a pointer to the manager.
*/
DG IOMNGR*
digit_io_timer_init(void)
{

DGIOMNGR *mngr;
mngr = (DGIOMNGR*) calloc(l, sizeof(DGIOMNGR));
it (nngr)
{
mngr->Fd[0] = mxdgio_open();
#if 1 // Jared, 08-10-2010, support the second EPM-3438
mngr->fd[1] = mxdgio_epm3438_open(0); // The first EPM-3438
mngr->fd[2] = mxdgio_epm3438_open(1l); // The second EPM-3438

#endif
if (mngr->fd[0] < 0)
{
free(mngr);
mngr = NULL;
}
}
return mngr;
}
/* add a digital io timer with a selected operation mode

Inputs:
<mngr> timer manager
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<HWIndex> specify which hardware device;
0: embedded DIO, 1: EPM-3438 #1, 2: EPM-3438 #2
<port> specify which DIO pin
<mode> the operation mode on the port
<interval> the interval (in milliseconds) between 2 calls to a user-defined
function
<cb> the user-defined callback function
<arg> argument to the function
Returns:
0 on sucess, otherwise failure
*/
int
digit_io_timer_add_callback(DGIOMNGR *mngr, int HWIndex, int port, int mode, int
interval, digit_io_cb_t cb, void *arg)
{
DGIOITEM *item;
item = (DGIOITEM*) calloc (1, sizeof (DGIOITEM));
if (litem)
return -1;
item->next = mngr->list;
mngr->list = item;
item->cb = cb;
item->arg = arg;
item->HWIndex = HWIndex; // Jared, 08-10-2010, HWIndex to support multiple boards
item->port = port;
item->mode = mode;
item->interval = interval;
item->next_time = interval;
// Jared, 08-10-2010, HWIndex to support multiple boards
item->last_signal = mxdgio_get_input_signal(mngr->fd[HWIndex], port);
return O;
}
void
digit_io_timer_dispatch_quit(DGIOMNGR *mngr)
{
if (nngr) mngr->dispatch = 0;
}
#define MAX_TIME OXFFFFFFFF
/* start and dispatch the timer operations
Inputs:
<mngr> the manager
Returns:
none
*/
void
digit_io_timer_dispatch(DGIOMNGR *mngr)
{
DGIOITEM *item;
unsigned int ms_sleep, n;
#if 1defined(_WIN32_WCE) && !defined(WIN32)
struct timeval to;
#endif
mngr->dispatch = 1;
while(mngr->list && mngr->dispatch)
{
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for (item = mngr->list; item I= NULL; item = item->next)
{
if (nngr->now_time < item->next_time) /* not yet */
continue;
n = mngr->now_time - item->next_time;
/* over due, executable */
item->next_time = mngr->now_time+item->interval-n; /* move to the next
time */
dgio_input_change_exec(mngr, item);
}
ms_sleep = MAX_TIME;
/* get the amount of time to sleep */
for (item = mngr->list; item I= NULL; item = item->next)

{
if (nngr->now_time < item->next_time) /* not yet */
{
n = item->next_time - mngr->now_time;
if (n < ms_sleep) ms_sleep = n;
continue;
3
¥
if (ms_sleep!=MAX_TIME)
{

#if ldefined(_WIN32_WCE) && !defined(WIN32)
to.tv_sec = ms_sleep/1000;
to.tv_usec = (ms_sleep%1000)*1000;
if (select (0, NULL, NULL, 0, &to) != 0) /* sleep */

break;
#else
Sleep(ms_sleep);
#endif
mngr->now_time += ms_sleep;
}
}

dgio_input_change_release(mngr);
}
File and Folder: digit_input_change/main.c
Description: This program is an example to operate timer functions on digital 10 ports.
#include <stdio.h>
#include <stdlib.h>
#include "digit_io_timer.h"
static int
input_chg_cb(int HWIndex, int port, int sig, void *arg)
{

printf("input_chg_cb() HWIndex %d port %d sig %d\n", HWIndex, port, sig);
return O;

}

static int

input_get _cb(int HWIndex, int port, int sig, void *arg)

{

printf("input_get _cb() HWIndex %d port %d sig %d\n", HWIndex, port, sig);
return O;

}

static int

output_set _cb(int HWIndex, int port, int last_sig, void *arg)
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{
printf("output_set_cb() HWIndex %d port %d last sig %d\n", HWIndex, port,

last_siQg);
last_sig++;
last_sig %= 2;
printf("'new sig=%d\n", last_siQg);
return last_sig;
}
static int
output_get_cb(int HWIndex, int port, int sig, void *arg)

{
printf("output_get _cb() HWIndex %d port %d sig %d\n', HWIndex, port, sig);
return O;

}

#define INTERVAL 10000

int

#if defined(_WIN32_WCE)

WINAPI

WinMain( HINSTANCE hlnstance, HINSTANCE hPrevinstance, LPTSTR IpCmdLine, int

nCmdShow )

#else

main(int argc, char *argv[])

#endif

{

DGIOMNGR *mngr;
int HWIndex;
int port;
int interval;
#if defined(_WIN32_WCE)
int argc;
char cmdline[256], *argv[32];
WideCharToMultiByte(CP_ACP, 0, (LPCTSTR)IpCmdLine, 255, cmdline, 256, NULL,
NULL);
argc = split_line(argv+l, 32, cmdline)+1;
#endif
if (argc > 1) interval = atoi(argv[1l]);
else interval = INTERVAL;
mngr = digit_io_timer_init();
if (mngr == NULL) {
printf("digit_io_timer_init() error\n');
return -1;
¥
HWIndex=0; // HWIndex=0 for embedded DIO
for (port = 0; port < 1; port++) {
if (digit_io_timer_add_callback(mngr, HWIndex, port,
DGTIO_GET_INPUT_STATE_CHANGE, interval, input_chg_cb, &port) < 0) {
printf(""add %d input change callback error\n', port);
return -2;
}
if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_INPUT,
interval, input_get cb, &port) < 0) {
printf(""add %d input callback error\n", port);
return -3;
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if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_SET OUTPUT, interval,
output_set_cb, &port) < 0) {
printf(*'add %d set output callback error\n", port);
return -4;
}
if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_OUTPUT, interval,
output_get_cb, &port) < 0) {
printf(*'add %d get output callback error\n', port);
return -5;
}

3
/ / HWIndex=1 for EPM-3438 board #1; HWIndex=2, for EPM-3438 board #2

for (HWIndex = 0; HWIndex < HW_TOTAL; HWIndex++ ) {
for (port = 0; port < 8; port++) {
/* since list is LIFO last callbacks are added first */
if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_INPUT_STATE_CHANGE,
interval, input_chg_cb, &port) < 0) {
printf('add %d input change callback error\n', port);
return -2;
}
if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_INPUT, interval,
input_get_cb, &port) < 0) {
printf(*'add %d input callback error\n', port);
return -3;
}
if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_SET OUTPUT, interval,
output_set_cb, &port) < 0) {
printf("'add %d set output callback error\n", port);
return -4;
}
if (digit_io_timer_add_callback(mngr, HWIndex, port, DGTIO_GET_OUTPUT, interval,
output_get_cb, &port) < 0) {
printf(""add %d get output callback error\n", port);
return -5;

ks
ks
3
digit_io_timer_dispatch(mngr);
return O;
b
Examples

Counter Program Source Code File Example

File and Folder: digit_input_change/tcounter.c

Description: This file is an example of the EPM-3438 couter programming.
read the counter value.

read the counter value and clear the counter.

#include <stdio.h>

#include <stdlib.h>

#include <sys/time.h>

#include <fcntl _h>

#include <unistd.h>

#include <signal .h>

#include “mxdgio.h” // For counter reading or clear

#define COUNTER_NODE1 "/dev/epm_3438_counterl”™ // The first EPM-3438
#define COUNTER_NODE2 "/dev/epm_3438_counter2"™ // The second EPM-3438
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int main(int argc, char * argv[])

{
int retval;
int fd, fd2, len;
unsigned int counter_value;
fd=open(COUNTER_NODE1, O_RDONLY);
while( 1) {
printfF(C"\nSelect a number of menu, other key to exit. \n\
1. Get counter value \n\
2. Clear the counter \n\
Others. quit \n\
Choose : ");
scanf("'%d", &retval);
if (retval == 1 ) { // Get counter without reset
counter_value = mxdgio_epm3438_get_counter(fd);
printf(""'EPM-3438 board #1 counter:%d\n', counter_value);
}
else if ( retval == 2 ) { // Get counter with reset
retval = mxdgio_epm3438_clear_counter(fd);
if ( retval <0)
printf("'EPM-3438 board #1 counter reset fail\n");
}
else {
break;
}
}
close(fd);
return O;
}

EPM-3337 Driver Installation

Moxa’s EPM-3337 module supports both 3G/GPS and wireless functionality. This section introduces how to

configure these functions in the Linux platform.

1. Make root file system writable

Moxa:~# mount -o remount,rw /

2. Install the file epm3337.deb

Moxa:/home# dpkg -i epm3337.deb

3. Setup 3G module to Mdm mode
EPM-3337’s 3G module supports multiple modes, issue Isusb to get information:

e 0681:0040 - MdmNet mode (the default factory setting)
e (0681:0047 - Mdm mode (for Linux)

Now convert EPM-3337 module with the moxa_hc25_setup_mdm.sh script at /home

Moxa:/home# sh moxa_hc25_setup_mdm.sh

Confirm that the conversion is completed

Moxa:/Zhome# Isusb

Bus 001 Device 010: 1D 0681:0047 Siemens Information and Communication

Note: You only need to do this conversion once.
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4. Configure the driver to load at startup
The default run-level is 2 (setup in Zetc/inittab). Issue the following command

Moxa:/Zetc/rc2.d# mv N98moxa hc25 load driver

Note: You need to reboot to load the driver or issue Zetc/init.d/moxa_hc25 load_driver
5. Install software from internet for wireless functionality

Moxa:/home# apt-get install wpasupplicant wireless-tools

6. Create the correct links for wpa_supplicant

Moxa:/etc/network/if-up.d# In -sf /etc/wpa_supplicant/ifupdown.sh
wpasupplicant

Moxa:/etc/network/if-down.d# In -sf /etc/wpa_supplicant/ifupdown.sh
wpasupplicant

Moxa:/etc/network/if-pre-up.d# In -sf /etc/wpa_supplicant/ifupdown.sh
wpasupplicant

Moxa:/etc/network/if-post-down.d#In -sf
/etc/wpa_supplicant/ifupdown.sh wpasupplicant

7. Mount root file system (/) as read-only

Moxa:~# umount /

8. Reboot your device to complete installation

ATTENTION

ppp 2.4.4 may get the incorrect DNS after connection; here are two workaround solutions:
1. Assign the DNS manually
Comment the option “usepeerdns”in /dev/pppt/chtgprs. Then assign a DNS /etc/resolv.conf

manually.
#usepeerdns # use the DNS servers from the remote network

2. Remove ppp 2.4.4 and install ppp-2.4.5.deb

Moxa:~# apt-get remove ppp

Moxa:/home# dpkg -1 ppp-2.4.5.deb

The EPM-3337’s Two Operating Modes

The EPM-3337 module has two modes:

1. Normal Mode: Supports only GPRS/HSDPA functionality (without GPS).

The allocation of ports is:
e Modem port: /dev/ttyACMO

e Command port: /dev/ttyUSBO
2. Multiplexer Mode: Supports both GPRS/HSDPA and GPS functionality.

A multiplexer program must be run to put the module into multiplexer mode. The allocation of ports is:
e Modem port: /dev/pts/O

e Command port: /dev/pts/1
e GPS port: /dev/pts/2

Note: If you do not need the GPS functionality, use normal mode for better performance.
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Normal mode—GPRS/HSDPA functionality only

This section illustrates how to establish a connection with pppd configuration. The example files used are listed
below:

e /etc/ppp/peers/chtgprs: a pppd additional option file

e /etc/chatscripts/chtgprs-connect: chat file for connection

e /etc/chatscripts/chtgprs-disconnect: chat file for disconnection
Take the following steps to set up your pppd:

1. Configure the file Zetc/ppp/peers/chtgprs.

a. First, check if the name of the modem port is correct. It should be /dev/ttyACMO for the first module,
/dev/ttyACM1 for the second one, and so on.

b. Make sure the “local” option is enabled. This option ignores the CD (Carries Detect) signal.
2. Configure Zetc/chatscripts/chtgprs-connect.

a. First, check the packet data protocol type and Access point name of the ISP;
a basic command is AT+CGDCONT=1,”<packet_data_protocal_type>", “<APN>"

b. Check the ATD dialout number;
a basic command is ATD<number>

3. Read configuration file to connect.
a. pppd call chtgprs
4. Finally, examine connection state.

a. If the connection is ok, a device pppO (or pppn) is established. Issue the command ifconfig pppO to
view its information.

Multiplexer mode—GPS and GPRS/HSDPA dual functionality

GPS functionality is only enabled in the module’s multiplexer mode. In multiplexer mode, the system uses a
pseudo terminal slave (pts) instead of reading serial ports (/dev/ttyACMx) to communicate.

This section describes how to set up GPS functionality, work with the gpsd daemon, and change the pppd
configuration file for modem port /dev/pts/0.

The following steps illustrate how to set up GPS and use gpsd:

1. Set the module to multiplexer mode at startup

Moxa:/etc/rc2.d# mv N99moxa_hc25 mux_script S99moxa_hc25 mux_script

Note: If you insert two EPM-3337 modules, you can set module_num=2 in
/etc/init.d/moxa_hc25_mux_script

Reboot the embedded computer.

The multiplexer will now automatically start at bootup. It will occupy a modem port, /dev/ttyACMO, and
generate three virtual terminal ports.

Moxa:~# Is /dev/pts/

0 1 2 ptmx

/dev/pts/0: Modem port
/dev/pts/1: Command port
/dev/pts/2: GPS port
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NOTE

1.

The command port in multiplexer mode only accepts AT commands with the suffix \r\n (i.e., carriage
return and new line). You can see the echo example in “Enable GPS port by issuing command,” or set the

terminal output flag with command stty -F /dev/pts/1 opost onlcr. The option onlcr translates
newline to carriage return+newline.
2. For the second EPM-3337 module, the allocation will be
/dev/pts/3: Modem port
/dev/pts/4: Command port
/dev/pts/5: GPS port

ATTENTION

The number assigned to pts is affected by remote log in programs (e.g., ssh or telnet). Therefore, it is advisable
to perform moxa_hc25_mux at startup to make sure the pts number is O to 2. If there is more than 1 EPM-3337

module, the number of pts increases to 3 to 5, and so on.

4. Enable the GPS port by issuing a command to the command port.

Moxa:~# cat < /dev/pts/l &

Moxa:~# echo -e "ATASGPSS=4\r'> /dev/pts/1l
Moxa:~# killall cat

5. Check for NMEA data from the GPS port (/dev/pts/2)

Moxa:~# cat < /dev/pts/2
$GPGSV,1,1,04,24,28,123,37,21,09,054,31,19,52,213,,23,47,270,*74
$GPGGA,061824.0,2458.835139,N,12133.055835,E,1,05,19.7,-103.5,M,,,,*1
4

$GPRMC,061824.0,A,2458.835139,N,12133.055835,E, , ,290710, , ,A*68
$GPGSA,A,3,24,21,06,31,16,,,,,,,,,25.5,19.7,18_.5*29

$GPVTG, ,T,,M,0.0,N,0.0,K*4E

6. Install gpsd daemon.

Moxa:~# apt-get install gpsd

7. Start gpsd to read NMEA data from the GPS port (/dev/pts/2).

Moxa:~# gpsd /dev/pts/2

8. On the remote computer, use ssh to connect to Moxa’'s embedded computer and issue the cgps command.

You will see the following information:

Moxa:~# cgps

If cgps gets non-null data from gpsd, it will display the following message:

4-17
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Time: 2818-87-29TA6 :46:38. 82 SHR: Used:
Latitude: 24.9868836 H a8
Longitude: 121.552724 E 2]
Altitude: 187.5 H 13
Speed: nsa 43
Heading: nsa 27
Climb: 8.8 M Min aa
Status: 30 FIX (13 secs) 25
GPS Type: Generic HMEA a8
Horizontal Err: +/- 131 M 38
Vertical Err: +—- 78 n 25
Course Err: n-a 48
Speed Err: +— 973 kph

N
N
N
Y
N
N
Y
N
Y
Y
Y

B.8608 B.888 7 318.48 7 3
GPSD,0=RMC 1288385997.8688 B.885 24.988836 121.552725 187.58 139.28 83.28 8.88868
0.80680 B.8688 ? 2660.88 ? 3

NOTE You can issue ATASGPSS=0 to the command port to stop GPS information.

Moxa:~# cat < /dev/pts/l &
Moxa:~# echo -e "AT/NSGPSS=0\r'"> /dev/pts/1

Moxa:~# killall cat

ATTENTION
View the following reference for more information about gpsd.

e man gpsd
e man cgps

e http://gpsd.berlios.de/

As described in this section, in multiplex mode the modem port is dev/pts/0 instead of /dev/ttyACMO.
Check that the modem port is /dev/pts/0 at /etc/ppp/peers/chtgprs.

# See /etc/ppp/option for detail
/dev/pts/0 # modem port used

115200 # speed

Now you can connect GPRS/HSDPA through pppd

Moxa:~# pppd call chtgprs

Troubleshooting for pppd

To troubleshoot pppd connection problems, open /etc/ppp/peers/chtgprs and then take the following steps:

e Enable the debug option and logfile /var/ppp.log option.
e Add the -V option in /usr/sbin/chat.

#Debug option---

#You call t -f /var/ppp.log &
debug

logfile /var/ppp.log

connect "/usr/sbin/chat -v -V -f /etc/chatscripts/chtgprs-connect"
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See /var/ppp.log for a more detailed message.

Setting up a Wireless Connection
In this section we introduce how to connect to an access point with WEP/WPA/WPA2(RSN) encryption. The
connection program is wpa_supplicant.

The basic command is wpa_supplicant -i <interface> -c <configuration file> -B (the -B: option forces it
to run in the background).

1. Example 1: Connect to AP (SSID: test_wep) with WEP key 1234567890 (hex)

a. Write a configure file test_wep.conf as below

network={
ssid=""test_wep"
key_mgmt=NONE
wep_key0=1234567890

wep_keyl="abcde""
wep_key2=""1234567890123"
wep_tx_keyidx=0
priority=5

b. Connect with the following commands:
wpa_supplicant -i wlanO -c test_wep.conf -B

c. Use iwconfig to check the connection state

wlan0 IEEE 802.1l1abgn ESSID:"test_wep"
Mode:Managed Frequency:2.462 GHz Access Point:
00:1F:1F:8C:0F:64
Bit Rate=36 Mb/s Tx-Power=27 dBm
Retry min limit:7 RTS thr:off Fragment thr:off
Encryption key:1234-5678-90 Security mode:open
Power Management:off
Link Quality=37/70 Signal level=-73 dBm
Rx invalid nwid:0 Rx invalid crypt:0 Rx invalid frag:0
Tx excessive retries:0 Invalid misc:0 Missed beacon:0

2. Example 2: Connect to AP (SSID: test_wpa) with WPA key “1234567890” (ascii)

a. Write a configuration file test_wpa_wpaZ2.conf, as shown below:

network={
ssid=""test_wpa"
key_mgmt=WPA-PSK
proto=WPA RSN

pairwise=TKIP CCMP
group=TKIP CCMP
psk=""1234567890""

b. Connect with the following command:
wpa_supplicant -i wlanO -c test_wpa_wpa2.conf —B
c. Use iwconfig to check the connection state:
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wlan0 IEEE 802.1l1labgn ESSID:"test_wpa"
Mode:Managed Frequency:2.462 GHz Access Point:
00:1F:1F:8C:0F:64
Bit Rate=36 Mb/s Tx-Power=27 dBm
Retry min limit:7 RTS thr:off Fragment thr:off
Encryption

key:157A-1DBD-B0OC3-7CC8-0F9C-D059-2881-F815-E4DB-3705-6969-8253-865E-
4DFO-FDB8-AEC1 [2] Security mode:open

Power Management:off

Link Quality=34/70 Signal level=-76 dBm

Rx invalid nwid:0 Rx invalid crypt:0 Rx invalid frag:0

Tx excessive retries:0 Invalid misc:0 Missed beacon:0

3. Example 3: Connect to AP (SSID: test_wpa2) with WPA2 key “1234567890” (ascii)
a. The configuration file test_wpa_wpa2.conf can also apply to a WPA2 connection. Follow the directions

in example 2 to get the following results:

wlan0 IEEE 802.1l1labgn ESSID:"test_wpa2"

Mode:Managed Frequency:2.462 GHz Access Point:
00:1F:1F:8C:0F:64

Bit Rate=1 Mb/s Tx-Power=27 dBm

Retry min limit:7 RTS thr:off Fragment thr:off

Encryption key:8546-8201-6DCA-8A37-6EE6-AD44-8D3F-6553 [2]
Security mode:open

Power Management:off

Link Quality=40/70 Signal level=-70 dBm

Rx invalid nwid:0 Rx invalid crypt:0 Rx invalid frag:0

Tx excessive retries:0 Invalid misc:0 Missed beacon:0

ATTENTION
View the following references for more information about wpa_supplicant.

Website: http://hostap.epitest.fi/wpa_supplicant/
The configuration README:
http://hostap.epitest.fi/gitweb/gitweb.cgi?p=hostap.git;a=blob_plain;f=wpa_supplicant/README

Getting Wireless Card Information

The program iw is a new nl80211 based CLI configuration utility. It can get more complete information than
iwconfig for 802.11n. Although still under development, it contains some useful functionality.

To get the connection data, you can issue “iw dev <interface> station dump”

Moxa:~# iw dev wlanO station dump
Station 00:1f:1f:8c:0f:64 (on wlanl)
inactive time: 35696 ms

rx bytes: 98054

rx packets: 364

tx bytes: 733

tx packets: 7

signal: -75 dBm

tx bitrate: MCS 42 40Mhz
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ATTENTION

View the following reference for more information about iw.
http://linuxwireless.org/en/users/Documentation/iw

EPM-3112 Driver Installation

CAN is a broadcast serial bus standard for connecting electronic control units (ECUs). Each node is able to send
and receive messages, but not simultaneously: a message (consisting primarily of an ID—usually chosen to
identify the message-type/sender—and up to eight message bytes) is transmitted serially onto the bus, one bit
after another. This signal-pattern codes the message (in NRZ) and is sensed by all nodes.

Moxa EPM-3112 module provides the CAN bus interface for industrial CAN communication. Users can use the
library or file control interface (ioctl) to read, write or control the CAN interface as a file for easy CAN

programming.

1. Make root file system writable

Moxa:—# mount -o remount.rw /

2. Install the file epm3112.deb

Moxa:/home# dpka -i eom3112.deb

3. Mount root file system read-only

Moxa:—# umount /

4. Then modprobe moxa_can or reboot your device to finish this installation

EPM-3112 Programming Guide

CANBUS Library

A simple library mxcanbus_Ix.c is offered; see the following sub-sections for details:

Moxa functions for CANbus

Function unsigned int mxcan_get _bus_timing (unsigned int fd)
Description Get the bus timing of an opened port.

Input <fd> the opened port

Output None

Return 0 on failure, otherwise the bus speed in KHz

Function int mxcan_get_parameters (unsigned int fd, CANPRM *param)
Description Get the parameter of an opened port.

Input <fd> the opened port

Output <param> pointer to a structure of CANPRM

Return 0 on success. Otherwise return a negative value

4-21
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Function int mxcan_get_registers (unsigned int fd, unsigned char *buffer, int num)
Description Get the register values of an opened port.
Input <fd> the opened port
<num> number of register values. For module with sja1000 chipset, the value
must be 32
Output <buffer> point to a buffer for these values
Return 0 on success, otherwise failure
Function int mxcan_get_stat (unsigned int fd, CANBST *stat)
Description Get the statistics of an opened port.
Input <fd> the opened port
Output <stat> point to a contianer of statistics
Return 0 on success, otherwise failure
Function int mxcan_inqueue (unsigned int fd)
Description Get the number of received bytes that are queued in the driver of an opened port.
Input <fd> the opened port
Output None
Return < 0 on failure, the number of bytes
Function unsigned int mxcan_open (int port)
Description Open a can port by the port number
Input <port> port number starting from 1. In Linux, open port 1 will open /dev/canO
Output None
Return 0 on failure, otherwise return fd
Function int mxcan_outqueue (unsigned int fd)
Description Get the number of bytes waiting for being transmitted to a can port.
Input <fd> the opened port
Output None
Return < 0 on failure, the number of bytes
Function int mxcan_purge_buffer (unsigned int fd, unsigned int purge)
Description Purge the buffers of an opened port.
Input <fd> the opened port
<purge> 1: receive data buffer, 2: transmit data buffer, otherwise: both
Output None
Return 0 on success, otherwise failure
Function int mxcan_set_bus_timing (unsigned int fd, unsigned int speed)
Description Set the bus timing of an opened port.
Input <fd> the opened port
<speed> bus timing in KHz. The available values are
5/10/20/40/50/80/100/125/200/250/400/500/666/800/1000
Output None
Return 0 on success, otherwise returns a negative value
Function int mxcan_set_nonblocking (unsigned int fd)
Description Set the opened fd to be non-blocking.
Input <fd> the opened port
Output None
Return 0 on success, otherwise returns a negative value




V2400 Series Expansion Modules Software Installation and Programming Guide

Function int mxcan_set_parameters (unsigned int fd, CANPRM *param)
Description Set the parameter of an opened port.
Input <fd> the opened port
<param> pointer to a structure of CANPRM
Output None
Return 0 on success, otherwise return a negative value

Moxa definitions for CANbus

#define mxcan_close(fd) close((int)fd)
#define mxcan_read(fd, buffer, size, hndl) read((int)fd, buffer, size)
#define mxcan_write(fd, buffer, size, hndl) write((int)fd, buffer, size)

Example Code

You can download the library / example code from MOXA website.
http://www.moxa.com/support/support _home.aspx

ATTENTION

View the following reference for more information
http://en.wikipedia.org/wiki/Controller_area_network

EPM-3552 Driver Installation

The Moxa EPM-3552 module provides the capability of using the display on Moxa's V2422 and V2426
computers.

1. Make the root file system writable.

Moxa:~# mount -o remount.rw /

2. Install the package epm3552.deb.

Moxa:/home# dpka -i epom3552.deb

3. Install gconf-editor.

Moxa:~# apt-get install gconf-editor

4. Install grandr.

Moxa:~# apt-get install grandr

5. Start the GNOME desktop environment.

Moxa:~#/etc/init.d/gdm start

6. Disable the xrandr plug-in of gnome-settings-daemon due to its poor xrandr support. In gnome, launch
Applications - System Tools > Configuration Editor, and then cancel the xrandr active options at the
path Zapps/gnome_settings_daemon/plugins/xrandr/.
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7. Mount the root file system as read-only.

Moxa:—# umount /

EPM-3552 Chipset Configuration

As the V2422 and V2426 computers have already offered the VGA and DVI display outputs, this section
illustrates how to configure EPM-3552 to display an independent desktop, so that users can use both displays
simultaneously.

1. Connect a monitor to the EPM-3552 module before booting the computer.

2. Back up the original configuration file located at /Zetc/X11/xorg.conf.

3. Rename the new configuration file from xorg.conf-epm3552-dual to xorg.conf.
Note: For built-in Intel chipset, it is only necessary to setup the Virtual size at the Screen section. Please
remove the “Right-of” option in monitor section if existed.

Section "Screen"
Identifier "Screen_Intel"

Device "Device_Intel"

Monitor "VGA"

SubSection "Display"
Depth 24
Virtual 3840 1080

EndSubSection

The value “3840 1080” is the maximum resolution of the desktop shared by the built-in VGA/DVI port,
which is 1920 x1080 x 2.

4. Set up the initial mode of the built-in VGA/DVI ports. The default value is the maximum resolution of the
monitor; you can adjust it in Zetc/X11/Xsession.d/45xrandr.
a. Display an extended desktop.

#Resolution

res=1920x1080

#Extended mode

xrandr --output TMDS-1 --mode $res --right-of VGA --output VGA --mode $res

#Clone mode
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b. Display a clone desktop

#Resolution

res=1920x1080

#Extended mode

#xrandr --output TMDS-1 --mode $res --right-of VGA --output VGA --mode $res

#Clone mode
xrandr --output TMDS-1 --mode $res --same as VGA --output VGA --mode $res
xrandr --output TMDS-1 --mode $res --same-as VGA --output VGA --mode $res

The syntax is as follow:

- output: TMDS-1 (DVI) / VGA (VGA)

- right-of: the position in extended desktop
- same-as: for clone mode setting

- mode: resolution

5. Next start the X windows:

startx or Zetc/init.d/gdm start

NOTE When you plug in 2 EPM3552 modules, uncomment the setting for Device_DL2 / Monitor_DL2/ Screen_DL2
sections and the Screen 2 option in the Server Layout Section.
When finished, connect a monitor to the second EPM-3552 module and reboot your system to activate the
settings.
#Setting for the second EPM3552 module
Section "Device"
Identifier "Device_DL2"
driver "displaylink"
Option "fbdev" "/dev/fb1"
EndSection
Section "Monitor"
Identifier "Monitor_DL2"
EndSection
Section "Screen"
Identifier "Screen_DL2"
Device "Device_DL2"
Monitor "Monitor_DL2"
SubSection "Display"
Depth 24
EndSubSection
EndSection
Section "ServerLayout"
Identifier "945G-Layout"
Screen 0 "Screen_Intel" 0 0
Screen 1 "Screen_DL1" LeftOf “Screen_Intel"
NOTE For Linux systems, the EPM-3552 display module cannot work with the V2422/2426 computers’ built-in

VGA/DVI-I display when in Extended Mode or Mirror Mode. Due to limitations of the Linux RandR design, the
EPM-3552 display module can only work alone as an independent display.
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Configuration for Displaying only on the EPM-3552

Back up your Zetc/X11/xorg.conf file and then rename xorg.conf-epm3552-single to xorg.conf. Next,
start Xwindow to launch the display only on the EPM-3552 module.

Dynamically Changing the Display Resolution

In this section we explain how to temporarily change the resolution and mode. To change the settings
permanently, modify the file Zetc/X11/Xession.d/45xrandr. For the EPM-3552 module, only the current
driver can display the maximum resolution of a connected monitor. Therefore, even the “Modes” Option in
xorg.conf cannot adjust its resolution. For the built-in VGA/DVI port driven by an Intel chipset, use xrandr or
grandr, located in System > Administration > Multiple Screens, to change the layout and resolution.

25 |

@1 Add/Remove Applications

28| Preferences » |
- = Configure multiple screens
B Netere £

3 Help
@ About GNOME ‘@ partition Editor

(=) Printing

Zj= Log Out root...

'} services

[ — [P I Uy [ pE

Note: After testing, grandr will be reset to default layout (clone mode) when a setting is changed. When you
adjust the resolution, choose the preferred layout before applying settings.

ATTENTION

1. Due to limitations of the driver, connect the monitor to the EPM-3552 module before booting up the
computer.

The built-in VGA/DVI port only supports clone and extended mode; dual head mode is not supported.

3. Click the following link for more information on XRandR and man xrandr:
http://www.x.org/wiki/Projects/XRandR

4. Click the following link for more information on Xorg configuration:
https://wiki.ubuntu.com/X/Config/Resolution

EPM-DKO2 Driver Installation

Moxa’s EPM-DKO02 module supports 2 mini PCle slots for connecting mini PCle modules. The two slots support
different feature as described below:

e Slot 1: Supports both mini PCI Express and USB 2.0.
e Slot 2: Supports USB 2.0 USB.

Installation

1. Make the root file system writable.

Moxa:—# mount -o remount,rw /


http://www.x.org/wiki/Projects/XRandR
https://wiki.ubuntu.com/X/Config/Resolution
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2. Install the epmdk02.deb package at EPM-DKO2\package.

Moxa:/home# dpkg -i epmdk02.deb

3. Mount the root file system (/) as read-only.

Moxa:—~# umount /

4. Load the Moxa EPM-DKO2 driver.

You can manually load with following command:

Moxa:~# modprobe moxa_dk02

Or add the following lines in /etc/rc.local to loads driver at startup automatically.

modprobe moxa_dk02

Configuring Power Control Tool

After the installation is completed, use the command mx-dkO2-control to power on or power off the USB
connectivity of the Mini PCIE slot.

Here is its syntax:

mx-dk02-control slot_num [1/0]

Fox example, if you want to power off the USB connectivity of slot 1, issue the following command:

Moxa:~# mx-dk02-control 1 O

Note that the slot number depends on its position in the Moxa v242x embedded computer:

~

~

Module 1 Module 2
FTTT T | FTTT T |
| Slot1 ! Slot3 |
| ! | !
Tt 1 Tt 1
! Slot2 | ! Slot4 |
Lo ! Lo !
|Power button | |Periphera| interfaces
ATTENTION

The major aim of the mx-dk02-control command is to reset a USB GPRS/HSPDA module; it is not advisable
to use the power on-off feature with a USB DOM module. This is because when a USB DOM module is powered
on, the Linux system will automatically mount its partitions. Then, when it is powered off, the system cannot
automatically umount its partitions.
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Note that the power on/off control function is only suitable for devices that have a USB interface. If you are
using a device with a PCle interface, do not enable the power on/off control function, since doing so could

damage the device.

Windows System

EPM-3032 Driver Installation

Before using the EPM-3032 expansion module, you need to update the driver. Install the driver before inserting

the expansion module in the slot.
Use the following steps to install the EPM-3032 module driver:
1. Execute EPM3032Setup.exe to install the driver and then click Next.

& EPM3032Setup

Welcome to the EPM3032Setup Setup Wizard

The inztaller will guide you through the steps required to install EPR 30325 etup on your computer.

‘WARMIMG: This computer progiam is protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the lave

Cancel

2. Click Next to install using default settings.

{7 EPM3032Setup

Select Installation Folder

The installer will install EPM 30325 etup ta the fallowing folder.

Toirstall in this folder, click "Nest". To install to a different folder, enter it below or click “Browss".

Folder:

C:A\Pragram Files\MOXANEPM-30324 Browse...

Install EPM 30325 etup for yourself, or for anyone who uses this computer:

®Evenone
) Just me

Cancel ] { < Back ] [ ﬂexb_]
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3. Click Next to start the installation.

1 EPM3032Setup

Confirm Installation

The inztaller iz ready to install EPM 30325 etup on your computer.

Click "Mext" to stark the installation.

{ Cancel ] { < Back ] L Mext >

4. Click Close to complete the installation.

i EPM30325etup

Installation Complete

EPM 30325 etup has been successfully installed

Click "Close’ to exit

5. At this point, shut down the computer and insert the EPM-3032 expansion module into the embedded
computer, and then reboot the computer.

6. The system will locate the new hardware; select No, not this time and then click Next.

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard
Windows will zearch for curent and updated software by

looking on your computer, on the hardware installation CO, or an
the ‘Windows Update ‘Web site (with your permission)

Bead our privacy policy

Can Windows connect toWindows Update to search for
software?

) Yes, this time anly
() Yes. now and every time | connect a device

@

Click Mest to continue
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7. Select Install the software automatically and then click Next.

Found Hew Hardware Wizard

This wizard helps you install software for:
MOxA CP-102U Series (PCl Bus)
-

.\_-) If your hardware came with an installation CD
&2 or Hloppy disk. insert it now.

What da you want the wizard to da?

@in l ded}

() Install from 2 list or specific location [Advanced]

Click Nest bo continue

I < Back ” Mest > |I Cancel ]

8. The driver will be installed automatically. The module should be listed in the Device Manager window. At

this point you can start using the module.

Device Manager

Eile  Action View Help
g = ex-X- ]

+| g Disk drives

¥ ré Display adapters

+- [ Human Interface Devices
+- (= IDE ATAJATART controllers
+
+
+

2 keyboards

_",- Mice and other pointing devices
& Monitors

=1 3 Multi-port serial adapters

) MORA MUSS0 UART CHIP (PCI Bus)
+ E&) Metwork adapters
= Ports (COM & LPT)

5 moa Port 1 (CQML)

5 MowA Port 1 (COME)

5 oA Port 2 (COMZ)

5 MowA Port 2 (COME)

5 moa Port 3 (CQM3)

5 MowA Port 4 (COM4)
+ ¥ Processors
+ %, sound, widen and game controllers
3 System devices

¥
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Configuring Serial Port Mode

Take the following steps to configure the operation mode of each COM port:

1. Go to the Control Panel > Ports (COM & LPT) and select the COM port; e.g., MOXA Port 0 (COM1).
2. Right-click the COM port and then click Properties.

3. Click the Port Settings tab and then select the interface you would like to use.

E Computer Management

Q File  Action ‘iew Window Help =1
&= & = *=
- OQEM-SICPMOKNYES S

+-- if Computer
B& Device Drivers
g Dick drives
§ Displary adapters
{5 Hurnan Interface Devices
=% IDE ATAJATAPT contrallers
‘2 Kevboards
7 Mice and ather painting devices
# Monitors
&) Multi-port serial adapters
?j]] MOxA MUSED UART CHIP (PCI Bus)
B8 Metwork adapters
5 Ports (COM B.LPT)

R R e e R e R e B

+

Update Driver. ..
Disable
Uninstall

4 Moxa Port 2 (COMZ]
' MOxA Port 3 (COM3]
S MORA Port 4 (COM4]

¥ Processors Scan for hardware changes
. sound, video and game

g Storage volumes [v]

Opens property sheet For the current s¢

+|- [

+

4. Click OK to apply the settings.

HOXA Port 1 {COMT) Properties

_Ger‘ueraljI Part Settings [ Diriver | Details |
Interface:
Baud Rate

D ata bits: IB ﬂ

Barity: !None L|

Stop bits: |'I ﬂ

Elow control; ]None ﬂ

l ak, ] l Cancel

In some situations, you may want to change the port name to match the name used by your program. Take the
following steps to change port names:

1. Go to Control Panel > Multi-port serial adapters and select the adapter.
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2. Right-click the adapter and select Properties.

E Computer Management e IEI

Q File  Action Yiew  Window Help = =] x|
& g =2 =R a

- QEM-3ICPMOkMYES -
+- Iy Computer
+-HE Device Drivers
+|-=ge Disk drives
+ § Display adapters
+ [ Human Interface Devices
+-i=%) IDE ATA/ATAPT controllers
+- s Kevboards
+-1 ") Mice and other pointing devices
+- & Monitors
=-S5 Multj-port serial adapters
G0 UART CHIP (PCI Bus)

+ - EE Network adapters Update Driver...
- & Ports (COM & LPT) Disable
“y‘ MOKA Part 1 (COMLY Uninstall

5 o Port 2 (COM2)
5 MOKA Part 3 (COM3)
5 o Port 4 (CoM4) Properties
+ -8 Processors
+- @), Sound, video and game controllsrs
+)- % Storage volumes [v]

Scan for hardware changes

3. Click the Port Configuration tab, select the port, and then click Port Setting.

HOXA MUG60 UART CHIP (PCI Bus) Properties

; General| Ports Configuration | Driver | Details | Resources
Port| COM No. | Bx FIFO Level | Tx FIFO Level

OM 1 COM ] COM

2 COM 2 COM 2 COM 2

3 COM 3 COM 3 COM 3

4 COM 4 COM 4 COM 4
Port Setting ‘ Port Info ‘

l ak. ] I Cancel
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4. To change the port name separately uncheck Auto Enumerating COM Number.
Port 1 X

Part Mumnber COMT [cument]

v futo Enumerating COM Murber

B FIFO Level 2

v Setthe change to all ports

Tu FIFO Level =

[¥ Setthe change to all ports

ok | Cance| |

5. Select the new port name and then click OK.

Port 1 '

X

Bort Murnber | COMT [cument) j

COMT3 P
v At COM14 y
COM15 i
COM1E
B FIFO Level  [EHTER
COwM18
W Setlcomi3
Comz0
COmM21

Tu FIFD Lewel EDM?

iF3

[v Setthe change to all ports

ok | Cance|

6. Make sure the port names are correct, and then click OK to activate the settings.

HOXA MHUSS0 UART CHIP (PCI Bus) Properties

f ) R e
E General | Ports Configuration |Dnvel Details | Resources

| Port COM No. | Bx FIFO Level | Tx FIFO Lewvel

1 COM17 _High ______High |
2 COM18 Hiah Hiah
3 COM19 Hiah Hiah
4 COM20 Hiah Hiah

Pgngeﬂmg

Part Info ‘
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7. Refer to Ports (COM & LPT) to verify that the port names have been changed.

E Computer Management

Q File  Action View ‘Window Help
& & 2 =R

= OEM-5ICPMORMYES
+ :J Cormputer
B8 Device Drivers
“g Disk drives
Eé Display adapkers
{8 Hurnan Interface Devices
=) IDE ATAJATAPI contrallers
‘& Kevboards
"y Mice and other painting devices
¥ Monitors
&) Multi-port serial adapters
=) MOXA MUSE0 UART CHIP (PCI Bus)
+- 8 Metwork, adapters
= Ports (COM & LPT)

- [ - [

7)
5 moxa Port 2 (COM13
5 moA Port 3 (COMLE)
5 oA Port 4 (COM20)

ﬂ Processars

@, sound, video and game controllers

“ee Storage volumes

¥

¥

¥

NOTE Make sure each port name is unique; using duplicate names will result in some devices being inaccessible.

Device Manager MOXA MUBSD UART CHIP {PCI Bus) Properties

File  Action  Viewd | Geperal i--l;—.'o.glion.fi-gur;o.n_ | Driver | Details | Fresources |

'
: % IER Port| COM No. | Rx FIFO Level | Tx FIFO Level ]
[+ & Monitors o T Rl T
r : . vl A AERLL] miinin
- mgﬁ'“'p”“ 2 COM6 Hiagh High

g 3  COM7  Hiagh Hiah

S Moka 4 COMS8 Hiah Hiah -
[+ ﬂ Metwark a
= Ports (col

“éf Commg |

HOXA Smartiofindustio Family Board Configuration Error

@ Thiz COM name iz being uzed by another device [zuch az another com port or modem). Uzing duplicate names can lead

to inaccessible devices and changed setting. Do you want to continue?

Yes Mo |
= TOAETT
- moxa Port Setting ‘ Port Info ‘ [
o maxa '
o moval |
¥ i@ Processorg ‘v
I Ok, I I Cancel J
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Changing UART Mode Through Programming

You can set the operation mode through programming. The example “UartMode” shown here can be found in

\examples\C++\ in the Software DVD.
The code snippet is as follows:

int port=0,mode=0;
int n=0;
WCHAR sin;

WCHAR wcs_port[3],wcs_mode[3];

printf(""UART Mode Test Program\n');

printf(''\t (0) Exit Program\n');

printf("\t (1) Display UART Mode\n™);

printfF(C"\t (2) Set UART Mode\n');

sin=getwchar();

n=_wtoi(&sin);

do

switch (n)
{

// if char == "1", display the UART Mode

case 1:

printf("Input the Port Number (5~-8) = \n"");
wscanf(L"%s" ,wcs_port);

port=_wtoi(wcs_port);

mode=uart_getmode(port);

if(mode==(-1))
{

printf("Invalid value!!\n");

break;

}

printf("'COM%d=%s\n"",port,mode_array[mode]);

break;

// if char == "2", Set the UART Mode

case 2:

//Get Port Number

printf("Input the Port Number (5~-8) = \n'");
wscanf(L"%s",wcs_port);
port=_wtoi(wcs_port);

//Get Mode Value

printf("Input the Mode value (0 ~ 3) = ");

wscanf(L"%s" ,wcs_mode);
mode=_wtoi (wcs_mode);

//Set UART Mode
if(uart_setmode(port,mode)==-1)
{
printf("Invalid value!!\n");
printf(*'Set UART Mode Fail!I\n'");
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}
else
{
printf("'COM%d=%s\n"", port,mode_array[mode]);
}
break;
}
getwchar();
sin = getwchar();
n = _wtoi(&sin);
} while (n = 0);
return O;

EPM-3438 Driver Installation

Before installing the EPM-3438, select counter mode or DI mode for the module.

If DIP switch 1 on the EPM-3438 is on, the DIO will work in digital input port mode. The DIO just reflects whether
the input signal status is HIGH or LOW. If DIP switch 2 on the EPM-3438 is on, the DIO works as a 16-bit counter.

The counter is increased when the input pulse is toggled from low to high. See the following figures for DIP
switch settings.

Counter
]}

Counter mode

Dl mode

Before using the EPM-3438 expansion module, you need to update the driver. Be sure to install the driver
before inserting the expansion module in the slot.

Take the following steps to install the EPM-3438 module driver:

1. Run EPM3438Setup.exe to begin installation and then click Next.

i EPM-3438

Welcome to the EPM-3438 Setup Wizard

The installer will guide you through the steps required to install EPM-3438 Expanzion Maodule Driver
O your computer.

WARMIMG: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or digtibution of this program, or any portion of it, may result in severe civil
or criminal penaliies, and will be prosecuted ta the masimum extent possible under the law.

Cancel
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2. Click Next to install using the default settings.

i EPM-3438

Select Installation Folder

The installer will install EPR-3438 to the following folder.

Folder:

To install in this folder, click "Mext". Toinstall to a different folder, enter it below or click "Browse".

C:MProgram Files\MO=ANEPM-34384

(&) Everyone
O Just me

Install EPM-3438 for yoursell, or for anyone who uzes this computer:

Browse...

| |

I Cancel

< Back

|

Mext > J

3. Click Next to begin the installation.

i EPM-3438

Confirm Installation

The installer iz ready to install EPR-3438 on pour computer.

Click "Mest" to start the installation.

| |

I Cancel

< Back

I

Mest » J

4. Click Close to complete the installation.

i EPM-3438

Installation Complete

EP-3438 has been successfully installed,

Click "Close" to exit.

5. Shut down the computer, insert the EPM-3438 expansion module into the embedded computer, and then

reboot the computer.
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6. The system will find the new hardware and install the driver automatically. The module is now ready to use.

E, Device Manager

Elle  Action

Yiew  Help

M EES 2E A =28

= % COEM-PMZPDY292E1
+ iy Computer
+- EE Device Drivers
+| agn Disk drives
+ F‘-é Display adapters
+ [ Human Interface Devices

(=) IDE ATASATAPT controllers

z kevboards

) Mice and other pointing devices

? Maonitors

+ 3 Multi-port serial adapters

+ EE Metwork adapters

+ 5 Ports (COM &.LPT)

+ ¥ Processors

+ 8, sound, video and game controllers

+ g Swstem devices
+ Universal Serial Bus controllers

EPM-3438 Programming Guide

Some operations can be configured through programming; the following “DIO” example can be found on the
software DVD at \examples\C++\.

Moxa functions for DI/DO

Function HANDLE mxdgio_epm3438_open(int HWIndex);
Description This function opens access to the DIO device.
Input <HWIndex> The first or second EPM-3438 board.
Output None
Return When successful, this function returns an access to the DIO device. Otherwise, there is an
error.
Function void mxdgio_close(HANDLE fd);
Description This function closes the access to the DIO device.
Input <fd> The access to the device.
Output None
Return None
Function int mxdgio_get_input_signal(HANDLE fd, int port);
Description This function gets the signal state of a digital input channel.
Input <fd> The access to the device.
<port> port #
Output <state> DIO_HIGH (1) for high, DIO_LOW (0) for low
Return Returns 1 for a high signal or O for a low signal, if successful. Otherwise, it returns a value of -1.
Function int mxdgio_get_output_signal(HANDLE fd, int port);
Description This function gets the signal state of a digital output channel.
Input <fd> The access to the device.
<port> Port number
Output None
Return Returns 1 for a high signal or O for a low signal, if successful. Otherwise, it returns a value of -1.
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Function int mxdgio_set_output_signal_high(HANDLE fd, int port);
Description This function sets a high signal to a digital output channel.
Input <fd> The access to the device.
<port> Port number.
Output none.
Return When successful, this function returns 0. When an error occurs, it returns -1.
Function int mxdgio_set_output_signal_low(HANDLE fd, int port);
Description This function sets a low signal to a digital output.
Input <fd> The access to the device.
<port> Port number.
Output none.
Return When successful, this function returns 0. When an error occurs, it returns -1.

Moxa 170 control definitions for COUNTER

#define COUNTER_NODE1 "/dev/epm_3438_counterl"
#define COUNTER_NODE?2 "/dev/epm_3438_counter2"
Function int mxdgio_epm3438_get_counter(int fd);
Description get the counter value
Input <fd> The access to the counter device.

<port> Port number.
Output none.
Return the counter value
Function int mxdgio_epm3438_clear_counter(int fd);
Description Clear the counter value
Input <fd> The access to the counter device.

<port> Port number.
Output none.
Return O:clear success; -n: clear fail

EPM-3337 Driver Installation

Take the following steps to install the 3G/GPS driver:

1. Open the directory HC25\HC25_0205ussb_ndis_driver\install\program files\Siemens\HC25
Connection Manager and then double-click DPInst.exe.

& Hc25 connection Manager

Fle Edit ‘iew

File and Folder Tasks

Em Rename this file

[y Mowe this file %
™ Copy this file Pl
D TS

8 Publish this file to the Web
(2 E-mail this file
¥ Delete this File

Other Places

) Siemens

Favorites  Tools  Help

Back = | B :\'Search |- Folders &
€ O 2 S b HH

Address |5 Ci\temp!Drivers\HC2E\HC2S\HC2E_0205ush_ndis_driverinstalliprogram files|SiemensiHC2S Connection Manager 1™

e

CONMan.exe = canman. ini
Connection Manager : ??(I;flguratlon Settings
_—

Type: Configuration Settings

Date Modified: 1/19/2007 6:22 AM
B sSize: 76 bytes

hc25_32bit, cat Y hezSmdminf
Security Catalog Sebup Information
12KB GKB

T hezsnetinf s . hc2Sser.inf
Setup Information = o'$ Setup Information
4kE 3KE

s y hezBusbret.sys 3 hc2Sushser,sys
(3 My Documents System file - Systam file
— ===l | 99 kB

| Shared Documents 101 KB

Rt
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2. Click Next.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order ta wark.

To continue, click Mext.

i Canicel

3. Wait for the driver to install.

| Device Driver Installation Wizard

The drivers are now installing. ..

Fleaze wait while the drivers install. Thiz may take some time to complete.

Cancel

4. Click Finish to complete the driver installation.

| Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

i Drriver M ame Status

.\/ Siemens AG Siemens HC... Dewice Updated
|\/ Siemens &G Siemens HC... Device Updated
i\/ Siemen: AG HC25 USB .. Device Updated

Finish | I Cancel
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5. Navigate to the \HC25\HC25_usb_ndis_driver\program files\ directory and double-click HC25
Connection Manager.msi.

& HC25 usb_ndis_driver

File Edit Miew Faworites Tools  Help

Back - | | i ‘__-\‘ Search , Faolders -

Address |[2) C\temp!Driver s\HCZS\HCZS _ush_ndis_driver

i e i
Configuration Setkings
TEB

File and Folder Tasks program Files

) Make & new foldsr

autarun

@ Publish this folder to the
‘Web

ld Share this folder

Setup Launcher
Macrovision Corporation

HC25 Connection Manager
Windows Installer Package

T4, Autorun
Setup Information
1KE

Other Places

[ HC2s

ID My Documents

|y Shared Docurments
i My Computer

W) My Metwork Places

2,436 KB

"-'\_"_:.9 _ Setup
= Configuration Setkings
2 3KE

Details

6. Click Install.

X

C25 Connection Manager - InstallShield Wizard
Welcome to the InstallShield Wizard for HC25

Connection Manager

The InskallShicld{R) Wizard will install HC2S Connection
Manager on wour computer, To continue, click Install,

WARNING: This program is protected by copyright law and
international treaties,

[ Install 1 |_ Cancel I

HC25 Connection Manager - InstallShield Wizard

Installing HC25 Connection Manager

The program features you selected are being installed.

Plzase wait while the InstallShield Wizard installs HCZS Connection Manager.
This may take sewveral minutes,

Skatus:

Application error

@ Application comupt,




V2400 Series Expansion Modules Software Installation and Programming Guide

8. After the installation is completed, you should see Siemens HC25 HSDPA USB Modem, Siemens HC25
Wireless Ethernet Adapter, and Siemens HC25 USB COM Port in the Device Manager window.

Device Manager

Ele Action Wiew Help

MW &g ©20m A

+ IDE ATAJATART controllers

5 E Madems

i L Siemnens HCZ5 HSDPA USE Modemn

3 @ Maonitors

& 517 Multi-port serial adapters

=] BE& Network adapters

: HE atheros AR92Z2Y Wireless Metwork Adapter
: B3 Realtek PCIe GBE Faniily Contraller
: EE Realtek PCIe GBE Family Controller #2

: ; HE Siermens HC25 Wireless Ethernet Adapter

= 5 Ports (COM & LPT)

i 5 mona Port 1 (COML)

5 MowA Port 1 (COMS)

5 moa port 2 (COMZ)

5 mowA Port 2 (COME)

5 mona Port 3 (COMa)

5 mowa Port 4 (COMIO)

-5 siemens HC25 USB Com Port (CQIM4)
+ ﬂ Processors

# @, sound, video and game controllers
[+ "J System devices

9. Change to the Winmux2K directory and double-click wmux2k.exe.

Fle Edit Wiew Favaorites Tools  Help

Back = 4 ﬁ ) search |{~ Falders -
o  F S o HH

Address |5 Cikemp! Driver s\HCZSIHC 25 Winmux 2K

- i Hiskary xt T pinmuxzkint

File and Folder Tasks Text Document = Setup Information
SEB SEB

Iiﬂ Rename this file
_@ Movve this File __ ;\llnsl;neunﬁilla:ys g winmuxzk_3102.2ip
[ copy this file L 115 KB
&3 Publish this file to the Web

) E-mail this file 'g'”;“gpzmp-d”
2 Delete this file Wireless Modules Mulkiplex: Pra, .,

Description: Wireless Madules Multiples: Installation Ukility
Company: Siemens AG

File Wersion: 3.1.0.2

I3 Hezs Date Created: 2/15/2007 9:15 AM

(£} My Documents Size: 164 KB
| Shared Documents
i§ My Computer

Other Places

\':g Ty Metwork Places
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10. Click Start Scan.

=4l WinMux Driver Setup

Scan for modules

Scan
| Start Scan
Module List
| Port | Module Type
Information

24

[t

Close ‘

11. Click Install Driver once the scan is complete.

“di winMux: Driver Setup

Scan for modules -

Scan COM 9
Stop Scan EEENNEEENERENENER
Module List
| Port Module Type

Information

COM 3 SIEMENS HC25 REYVISION 02.050

Virtual Port 1 [data

COM 11 -

£

Virtual Port COM 12 -
Virtual Port 3: COM 13 -
‘ Close |
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12. Click Install Driver and then Continue Anyway once the scan is complete.

=l winMux Driver Setup 4

Scan for modules

Scan Finished

Hardware Installation

L ] E The zoftware vou are installing for thiz hardware:;
.

Serial Multipleser

haz not pazsed Windows Logo testing to werify its compatibility
with Windoms =P, [Tell me why this testing is important. ]

Continuing your installation of thiz software may impair
or destabilize the comrect operation of your zpstem
either immediately or in the future. Microzoft strongly
recommends that you stop this installation now and

Il contact the hardware vendor for zoftware that has
pazzed Windows Logo testing.

l LContinue Angiay | L STOR Installation J

TIgar r ot J. |uuM TJ

13. Click OK to complete the installation.

=d wWinMux Driver Setup

Scan for modules
Scan Finished

Start Scan

Module List

The Winbux driver iz installed!

Use the property page in the Device b anager
ta chahge the Settings!

Virtual Port 1 [data [com =
Yirtual Port I—J
Virtual Port 3: J J

‘ Close ‘
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14. Serial Multiplexer should appear in you the Device Manager window.

E;; Device Manager

File  Action Wiew Help

S 2HE A <®ma

= QOEM-VQ4EXITEROL

iy Computer

B8 Device Drivers

e Disk drives

§ Display adapters

[E IDE ATAATAPI controllers

;

fModems
i§ Manitors
=100 Mulki-port serial adapters
S Mo CP-102U Series (Pl Bus)
S| MO MUSS0 UART CHIP (PCI Bus)
=110 = erial Multiple
E8 networl adapters
5 Ports (COM & LPT)
ﬂ Processors
@, sound, video and game controllers

Wy Fwstem devices
Universal Serial Bus controllers

T-E-F-B-E-E-E

Yy ey Y

15. Right-click on Serial Multiplexer and select Properties. You will see that 3 virtual serial modem ports
have been generated; you can change the port numbers using the drop-down lists.

Serial Multiplexer {COM3) Properties

General| Port Settings | Driver Details |

FPhwsical Serial Madem Port

Modem Port Mame: COM3 -
Baud Fate [bpz]: 118200 -

Wirtual Serial Modem Ports

Yirtual Ports
Wirtual Port 1 [data channel]: COr11 ﬂ
Yirtal Paort 2: !Eﬁ? j

Wirtual Port 3: !Eﬁ? j

0K J [ Cancel

NOTE Make sure each port name is unique; duplicate names will create glitches.
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Wireless Module Driver Installation

Take the following steps to install the wireless driver:

1. Click Cancel to stop searching for drivers when you first install the module.

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard

“windows will zearch for curent and updated sofbware by
looking on your computer, on the hardware installation CD, or on
the "Windows Update Web site [with your permizsion).

Fead our privacy policy

Can Windows connect to Windows Update to search for
software?

() s, this time anly
() 'es. now and every time | connect a device
(#) Mo, not this time

Click Mest to continue.

Mext > I [ Cancel

2. Navigate to the Install_CD directory and double-click setup.exe to install the driver.

() My Documents
|=) Shared Documents
i My Computer

i'-j My Metwork Places

Details

¥ Configuration Settings
1KEB

TN File
5560 KB

& instal_cp T ﬁ
File Edit View Favorites Tools  Help ,'
Q Back - L= | ? 7~ Search (- Folders v

| Address () Ciitemp\DriversiAR9220\nstal_CD ¥ ed S0
Setup.dil
File and Folder Tasks fm.g. 40074 = datal.cab
FLENnet (R} Installshizld (R) 5., =y 14033KE
@:ﬂ Rename this file
_ﬁ Move this file datal.hdr =
D . o HOF File : dataZ.cab
opy this File 570 KB | 14,647 KB
&3 Publish this file to the Web
2 E-mail this fila defaLlI_t.ath g I55etup.dil
il ATH File |%My 1 12.0.0.58351
¥ Delete this file 1KE Installshield (R) Setup Engine
lavout. bin
Other Places EIM File:
1KB St
) ARs220
. setup.ini sekup.inx
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3. Click Next.

Atheros Client Installation Program - Installshield Wizard

Choose Setup Language

Select the language for the installation from the choices below.

Chinese [Simplified] ]
Chinese [Traditional]

Czech

Danish

Dutch

Finnish

French [Standard]

German

Greek =
Hungarian
ltalian
Japanese
Korean
Nnrwenian

[se]

Next> | | cancel |

4. Click Next.

%

Atheros Client Installation Program

Atheros Client Installation Program

This program installs the driver and client utilities for
your Atheros Wireless LAN Client Adapter.

5 Next > J l Cancel
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5. Select I accept the terms of the license agreement and then click Next.

Atheros Client Installation Program

License Agreement

Please read the following license agreement carefully. I“-h "

Atheros Communications, Inc. Software License Agreement [

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT ["LICENSE"] CAREFULLY
BEFORE USING THE ATHEROS SOFTWARE. BY USING THE ATHEROS SOFTWARE,
YOU ARE AGREEING TO BE BOUND BY THE TERMS OF THIS LICENSE.

IF ¥OU DO NOT AGREE TO THE TERMS OF THIS LICENSE, DO NOT USE THE
SOFTWARE. IF YOU DO NOT AGREE TO THE TERMS OF THE LICENSE. YOU MAY
RETURN THE ATHEROS SOFTWARE TO THE PLACE WHERE YOU OBTAINED IT FOR A
REFUND. IF THE ATHEROS SOFTWARE WAS ACCESSED ELECTRONICALLY, CLICK
"DISAGREE/DECLINE". FOR ATHEROS SOFTWARE INCLUDED WITH YOUR PURCHASE
OF HARDWARE, YOU MUST RETURN THE ENTIRE HARDWARE/SOFTWARE PACKAGE

(@1 accept the terms of the license agreement

(1 do not accept the terms of the license agreement

< Back Next > J I Cancel ]

6. Select Install Client Utilities and Driver and then click Next.

Atheros Client Installation Program

Setup Type |
Select the setup type that best suits your needs. I"‘-'h
Click the type of setup you prefer.

Install Client Utilities and Driver BT L
Install Driver Only Choose this option to install the
Make Driver Installation Diskette[s) driver and client utilities. This is

the recommended option.

< Back Next > J l Cancel
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7. Click Next.

Atheros Client Installation Program
Choose Destination Location

Select the folder where the installation program will install the
files.

The installation program will install the client utilities in the following location:

Destination Folder

CA\Program Files\Atheros

< Back ‘ Next > J [ Cancel l

8. Click Next.

Atheros Client Installation Program

Select Program Folder

Select a program folder.

The installation program will add program icons to the Program Folder listed below. You
may enter a new folder name or select one from the Existing Folders list.

Program Folder:
Atheros
Existing Folders:

Administrative Tools
Cinterion
Startup

< Back Next > ] ’ Cancel
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9. Click Next.

Atheros Client Installation Program

Atheros Client Installation Program

IMPORTANT: Please Read!

On Windows XP, you can configure your Atheros Wireless LAN Client Adapter through the
Atheros Client Utility [ACU) or a third-party supplicant. Because third-party tools may not
provide all of the functionality available in the ACU, Atheros recommends that you use the

ACU. [Please note that a patch from Microsoft might be required to use the Microsoft tool
with WPA security.]

On the next screen, select whether you want to use the ACU or a third-party tool to
configure your client adapter.

NOTE: If vou select a third-party tool, some of the ACU features will not be available. To
activate those features, you must install the ACU.

<Back || Next> J l Cancel

10. Select Atheros Client Utility (ACU) and Supplicant and then click Next.

Atheros Client Installation Program

Choose Configuration Tool

Which tool will you use to configure your client adapter?

(@ iAtheros Client Utility [ACU] and Supplicant.

O Third-Party Supplicant

< Back Next > I l Cancel

11. Click Yes.

Atheros Client Installation Program

9

“_./ The option you have selected requires the spstem to be rebooted at the end of the operation. Do you wizh to continue?
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12. Click OK.

Atheros Client Installation Program

The installation pragran installz the driver autoratically when the client adapter iz inzerted. [nzert the adapter now i it iz
' not yet inserted. cancel the Found Mew Hardware “Wizard if it appears, and proceed with the installation. Click OK to
conhtinue.

13. Wait for the driver to be installed.

Atheros Client Installation Program

Setup Status

Atheros Client Installation Program is configuring your new software installation.

Installing the driver files...

Cancel

14. Select Yes, | want to restart my computer now and then click Finish.

Atheros Client Installation Program

InstallShield Wizard Complete

The Installation Program has successfully perfformed the

selected operations, but the system needs to be rebooted
before all of the changes will take effect. Click OKfY'es to

reboot the system.

& ¥es, | want to restart my computer now..

O No, | will restart my computer later.

Remowve any disks from their drives, and then click Finish to
complete setup.
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15. After the installation is complete, you should see Siemens HC25 HSDPA USB Modem, 'Siemens HC25
Wireless Ethernet Adapter, and Siemens HC25 USB COM Port in the Device Manager window.

_.g..r, Device Manager

File  Action Wew Help

m & @2om A

E IDE ATAJATAPI contrallers =

¥

Modems
L Siemens HC25 HSDP& USE Modem

'§ MMonitars
) Multi-part: serial adapters
— - E& Metwork adapters

B8 Atheros AR922x Wireless Mebwork Adapter

B8l Realtek PCle GEE Family Controller

B8 Realtek PCIe GBE Family Controller #2

Bl Siemens HCZS Wireless Ethernet Adapker
= & Ports (COM & LPT)

5 mowa ort 1 (COML)

5 mawa port 1 (Coms)

5 maowa port 2 (Comz2)

5 mara port 2 (CoMe)

5 mowa port 3 (Coma)

5 mawa Port 4 (CamM1o)

# Siemens HCZS USE Com Port (COM4)
+ %% Processors
+- 8, sound, video and game controllers
+ i-j System devices {%e

¥

+

Configuring the GPRS/HSDPA Connection (without GPS)

In this section we illustrate how to establish a connection using the Siemens HC25 Connection Manager
utility.

Take the following steps to configure the 3G/GPS and wireless driver:
1. Go to Control Panel - System.

B Control Panel -

Fle Edt Yiew Favorites Tools Help

(€] D ¥ O [rodes [T

address |3 Control Panel (x| @ =

W Contrat panel 2 & Accessibilty Optians S adiaare
= 4

=k
Switch ko Category Yiew
& - & =17
% Administrative Tools El' Data Sources [ODBC)
- —r

See Also =
o —~

4“ Windows Update § Display ﬂ Falder Options

@) Help and support ( k

S

6_-3# Game Controllers Intel(R} GMA Driver For Mobile

@ Keyboard ]

wg ] Metwork Setup Wizard ! a Phone and Modem Options

e i 'I] Realtek HD Sound Effect
Manager
Scanners and Cameras 1 “// Scheduled Tasks

Speech yskam
% User Accounts I al Windows CardSpace
LS

F :j))
‘ g< ‘ireless Link oo Wirsless Network Setup Wizard

i
o Add or Remove Programs

Date and Time

.\

Fonts

WS

Internet Options

Py

Mouse Metwork Connections

Power Options

Regional and Language Cptions

€ K>

Sounds and Audio Devices

Taskbar and Start Menu

windows Firewall

Chlow &

C
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2. Click Hardware > Device Manager.

System Properties

General | Cornputer Marn

Dewice Manager

properties of any device,

- The Device Manager lists all the hardware devices inztalled |
- on your computer, Uge the Device Manager to change the

|[

] |
Device Manager J

Drrivers

Drriver Signing lets pou make sure that installed drivers are
compatible with Windows, Windows Update letz you zet up
how Windows connects to Windows Update far drivers.

[ Diiver Signing J I

Windows pdate

Hardware Profiles

different hardware configurations.

Hardware profiles provide a way for you to set up and store

Hardwsare Frofiles J

[ ok

][ Cancel J

3. Right-click Serial Multiplexer > Properties > Port Settings.
o

Device Hanager
File  Ackion Miew Help

HES 20 A =RE

QEM-4QDS7OFPSLL

+ J Computer

+ H8) Device Drivers

¥ g Disk drives

+ § Display adapters

+ {8 Humnan Interface Devices
(=% IDE ATA[ATAFI controllers
‘s Keyboards

') Mice and other pointing devices
E_,. Modems

@ Monitars

511 Multi-port serial adapters

e e R

+-H8) Network adapters

+- 5 Ports (COM &.LPT)

+ %% Processors

+.@), Sound, videa and game contrallars
+ “g» Storage volumes

+- by System devices
+ Universal Serial Bus controllers
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Serial Multiplexer (COM3) Froperties

| General| Part Settings | Driver.:' Dretails |

Phuzical Senial Maodern Paort

Maodem Part M arme: COr2 -
Baud Rate [bpz]: 115200 hd

‘irtual Serial Modem Portz

“irtual Ports

Wirtual Port 1 [data channel): COmM11 hd
Wirtual Port 2 COmM12 -
‘Wirtual Port 2 COk13 -

|_ Ok ] I Caticel

4. Open Virtual Port 2 (e.g., COM12) and enter at+cpin?. Make sure the SIM card status is ready or the
connection may fail.

Iﬁ‘_‘. PComm Terminal Emulator - COM20,115200,Hone,&,1,ANS]
Profile Edit  Port Manager Window  Help

4 WH 53 ez 320

B coM20,115200,Hone 8,1, ANSI

at

(0] 24

at+cpin?
+CPIN: READY

()4

State:DPEN M [mm (mm mm

NOTE Before you verify the SIM card status, check whether or not the PIN code has been submitted.
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‘# Cinterion Connection Manager

Cannection | Profiles  5IM
PIM1
Status: Pin Enabled, werified
Werify Retries Left: 3

Unblock Retries Left: 10

PINZ
Status: Pin Enabled, Mot Yerified

werify Retries Left: 3

Unblock Retries Left: 10

Sim Actions

1
PinID:  |PIM1 ﬂ

Subrmiit

5. Select the device from the drop-down list and then enter the APN Name.

‘® Siemens Connection Manager

Connection | profies | s |

Select Davice: |Siemens HZ25 wireless Ethernet Adapter j
Owerride
I 3GPP Prafile ID: | J
I Primary DNS: |

Secondary DMNS: |
I

Primary MEMS:

I Secondary MEMS: |

v APN Mame: | Intermet]
I IP Address: |
I Authentication Preference: | _I
I Username: |
| Passward: |
Conneck

I Syskray on minimized

[ Auko Connect

6. Click Connect to connect to the Internet and establish the wireless connection.

NOTE Do not close the program while the connection is being established, or the device driver may not work properly.
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"Wireless Hetwork Connection & Status

General | Support

_.‘;‘| Addrezs Type: Azgigned by DHCFP
= IP &ddress: 111.82.89.227
Subnet Mask: 255.255.255.248
Default Gateway: 111.82.89.225

‘Windows did not detect problems with this

connection. If you cannot connect, click
Repair.

Cloze

7. At this point you can access this wireless network connection.

crosoft Windows XP [Uersion 5.1.26801
> Copyright 1985-2801 Microszoft Corp.

:nDocuments and Settings“~Administrator>ping www.google.com.tw

Pinging www.l.google.com [72.14.2683.99]1 with 32 bytes of data-s
72.14_263 .99 bytes=32 time=200ms
72.14.203.99: bytes=32 time=181ms
F2.14.283.99: bytes=32 time=283ns
72.14.283.9%: bytes=32 time=14Zms

statistics for V2.14.2603.9

Packets: Sent = 4, Received i 4, Lost = B8 (@ loss>,
pproximate round trip times in milli—seconds:
MHinimum = 14Z2ms. Maximum = Z83ms. Average = 181ims

nDocuments and Settingss~Administratori_

Enabling GPS Functionality

GPS functionality is only enabled when the module is in multiplexer mode. A Winmux2K driver is available for
configuring the module in multiplexer mode. In multiplexer mode, the system will generate virtual COM ports
to communicate, and the modem port will become one of the virtual COM ports.

Take the following steps below to enable GPS functionality:
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1. Start the Device Manager and check the three virtual COM ports.

Serial MHuttiplexer {COM13) Properties

General| Port Settings | Driver | Details|
:——l L

Phwszical Senial Modem Port

Modem Port Name: COmM13 -
Baud Rate [bpz]: 115200 -

Yirtual Senial Modem Ports

irtual Ports

Wirtual Port 1 [data channel): COrM17 -
Yirtal Port 2: COmMIS -
Wirtual Port 3 COrM19 A

[ Ok H Cancel J

2. Start Terminal Emulator and then open the 2nd virtual COM port (COM18).

Property

Communication Parameter | Terminal] File Transfer] Eapturing]

COM Options

Parts : Im
Baud Rate : Im
D ata Bits : m
ity : m
Stop Bits : Iﬁ

Flowe Contral Output State
[ RTS/CTS DTR & OW ( OFF

[ ®OM/XOFF RTS &+ ON ( OFF

Cancel
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3. Enter at”™sgpss=4 to enable GPS functionality.

IE‘_\ PComm Terminal Emulator - COM18,115200,Hone 8,1, AHSI

Profile  Edit  Port Manager Window Help

4 WK & x|es 38

B comi9,115200,Hone 8,1, AHSI

B comis, 115200 Hone 8,1, AHSI

4. Receive the information returned through GPS and verify that the position value is correct.

PComm Terminal Emulator - COM19,115200,Hone,

Profile  Edit  Part Manager

2 HH & /a =

E® comis,115200,Hone 8,1, AHSI e EI (e

at"sygpss=4

B com19,115200,Hone, 8,1, AHSI

State:OPEN = Bm B (BW Ready

Window  Help

|sePeev,3,3,10,16,33, 045,42 ,06,55,028,41*71

o5/ 28|

$CPGSA,A,2,03,31,24,16,06,,,,,,,,,10.0,5.9,8.0%2D
$CDVTG,,T,,H,0.0,H,0.0,K*4E
sGPGEV,3,1,10,07,13,319,,11,07,199,,03,71,001,37,19,70,233, *7F
$CPGEV,3,2,10,13,39, 286, ,23,46,247, ,31,16,126,33, 24,35, 116, 34%7E

4GPGGA,053001.0,245% 547455,0,12153.158752,8,1,05,5.59,84.5,M,,, *3z
$GPRMC,053001.0,%, 2455, 947455, 6,12133. 158752 ,E,, 180810, , A*63
$GPGSA,A,3,03,31,24,16,06,,,,,,,,,10.1,5.9, 8 2%2E
$GDVTG,,T,,M,0.0,H,0.0,K*4E
:GPGSV,2,1,10,07,13,319,,11,07,199,,02,71,001,37,19,70,223, *7F
$CPGSV,3,2,10,13,39,286,,23,46,247,17,31,16,126,33, 24,35, 116, 34%78
$CPoSV,3,3,10,16,33, 045,42 ,06,55,028,41*71

$CPRGA, 052002, 0,2459. 847319, 0,1215%. 156802,8,1,05,6.0,85. 5,1, ,, ,*3F
$GPEMC,053002.0,4,2458. 847319, 8, 12133, 158802 B, , , 180810, , A*65
$GPGSA,A,3,03,31,24,16,06,,,,,,,,,10.2,6.0,58.2%27
$GPVTG,,T,,M,0.0,H,0.0,K*4E

o Ready

Configuring a Wireless Connection

The EPM-3337 module includes a wireless module. In this section we explain how to connect to an access point

with WEP/WPA/WPA2(RSN) encryption.

Take the follow the steps to configure a wireless connection:

4-58
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1. Double-click on the Atheros client utility shortcut on the desktop. Click on the Profile Management tab,
and then click the SCAN button.

M\ Atheros Client LRility - Current Profile: Default - Atheros ARY22K Wireless Hetwork Adapter ? 'E'

Action  Ophions  Help

Current St-atus: Frofile Management ' b-i-agnnst-ics:

| Modiy. |
Details
Metwark Type: Infrastructure I Lmpuot... I
Security Mode: Dizabled [ Export... I
Metwork Mame 1 [SSI01]; Lempty:
Metwork Mame 2 [SSID2): <emphy> l Scan... I
Metwork Mame 3 [SSI03); <emphys I Order Prafilss.. I

[] Dizable WLAM if LAM is Connected

2. Select the access point that you want to connect to and then click Activate.

4 Atheros Client WHility - Current Profile: Default - Atheros ARY22X Wireless Hetwork Adapter 7 x

Available Infrastructure and Ad Hoc Hetworks
MHetwark Mame [S510] [ﬁg 11n Super =R Signal Strength Channel i
i =3 all 2148 B 2.
i bioptic =3 Al] 1448 1 2
1 ovo =3 ] 3de 4 2
i idctype = X5 ] 1548 1 2
i MISAaP-1 =3 Al 5546 B el
i s =3 ] 2de 3 2
i Wl-corega =3 ] &de 2 2l
£, Il il £
Activate J l Refresh I l (]
[] Dizable WLAM if LAM iz Conrectad
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3. Enter the Profile Name and then select the Security tab.

Profile Management

General I Securty | Advanced

Profile 5 ettings
Profile Mame; | WirelessAP

Cliert Marme: | OEMAO48ITHKOL

Metwork Mames

55ID1: | MORASYS

551D

55103

(] 4 ][ Caricel ]

4. Select the security option for your network and then click Configure.

Profile Management

E General | Security |f—'u:|vanc:eu:|

Set Security Optians

O wWRASWRA2 WA AWPAZ EAP Type:
(O wWPAMWPAZ Passphrase
a2 202 1% EAP Type:

(#Pre-Shared Key [Static WEPE
) None

y [ #llowy Azzocistion to Mized Cells
|

Ok, ][ Cancel ]
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5. Enter the password.

Profile Management ? X
| Genera| Secunty | Advances|
Configure Pre-Shared Keys (Static WEP)
Fep Entry
%) Heradecimal [0-9, &-F] (3 ASCI Test (all keyboard characters)
Encmption Keys
WEP Key Size:
Transmit K.ey B4 128 152
WEFKep 1 (5) 1234567840 ® O C
WEP Key 2 ® O O
WEF Key 3 ® © O
WEP Key 4 & O O
l (] 4 ] l Cancel J
|_ 0K, I ’ Cancel ]

6. The connection will now be established.

Wireless Hetwork Connection Status

General ! Support
Cionnection
Status: Connected
M etwiork; M OEA5EY'S
Ciuration: 01:46:27
Speed: 54.0 Mbpz
Signal Stength: iil!!
Achivity
5 f,g“ Received
ent - ECElVE
. o
(el [E,:J]
Packets: 254 3
L Properties J [ Dizable I [ View Wirgless Networks J
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Getting Wireless Module Information

The Atheros Client Utility can be used to get wireless information and to manage wireless connections.

1. Double-click the Atheros client utility shortcut on the desktop and then select the Current Status tab.

M Atheros Client IRility - Current Profile: Default - Atheros ARY22X Wireless Hetwork Adapter ? E

Action  Options  Help

| Current Status i_F'ru:uf.iIe tanagement |

Total 8021
Profile Marme:
ATHEROS _
Link. Status:
Wwirelesz Mode:

Server Bazed Authentication:

IP Address:

Signal Strength:

Dia_gnc:stiu:s |

Drefault
Mot Aszociated

5 GHz 130 Mbps

fed:: 203: 7iff:febe: ef 3459

Control Channel: Scanning

Estenzion Channel:

[Drata Encryption:

Mo Link,

SPAN

Metwork Tepe: Infrastructure

L Advanced J

2. Click the Advanced button. You will see the status of the current wireless connection.

Advanced Status

Metwork, Mame (55100

Server Based Authentication:
Drata Encryption:
Authentication Type:

Mezzage Integrty Check:

[os:

CCEM Authentication:
Management Frame Protection:

Azzociated AP Mame:
Azzociated AP [P Addrezs:
Azzociated AP MAC Address:

Power Save Mode:

Current Power Lesel:

Available Power Levelz [5 GHz):
Available Power Levels [2.4 GHz):

Mone

Momal

Current Signial Strength:
Current Moise Lewvel:
Up Time:

80211k Preamble:
Current Feceive Fate:
Current Tranzmit Fate:

Caontral Channel:
Extenzion Channel:
Control Frequency:

E stenzion Frequency:
Channel Set:
Chanrel Width:

504025 20013109, 8, 7. 6.5, 4. 3. 2.1 mw
100,83, 50,32,20,10.9,8. 7.6, 5. 4, 3, 2.1 m/

? X

-95 dBm

-95 dBm
00:17:40
Shart & Long
0 Kbps

0 kbpz

Scanning

Scanning

United Statez
20
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EPM-3112 Driver Installation

Take the following steps to install the CANBUS driver:

1. Double-click EPM-3112_V1.0.msi to install the module driver and then click Next.

jier EPM-3112

Welcome to the EPM-3112 Setup Wizard

The inztaller will quide vou through the stepz required ta inztall EPR-3112 on pour compliker,

WA RMIMG: Thiz computer program iz protected by copyright lavw and international treaties.

or criminal penalties, and will be prozecuted to the mazimum extent poszible under the law.

Cancel

IInauthorized duplication ar distribution of this program, or any partion of i, may resultin severe civil

2. Click Next to continue.

ii& EPM-3112

Select Installation Folder

T he installer will inztall EPR-3112 ta the fallowing folder.

Toinztall in thiz falder, chick "Mest'". To install to a different folder, enter it below or chck "Browse".

Eolder:
C:%Program Filez M OANEPRM-31124 [ Browse... ]
| DiskCost. |
Install EPR-3112 for vourzelf, or for angone who uzes thiz computer;
®Everyone
(7 Just me
Cancel ] I ¢ Back, ] l Hewt >
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3. Click Next to start the driver installation.

jier EPM-3112

Confirm Installation

The inztaller iz ready to install EPR-3112 on vour compter.

Click "Mest" to start the installation.

Cancel ] I < Back ] L Mewt = J

4. Click Close to complete the driver installation.

i EPM-3112

Installation Complete

EF-3112 haz been succeszsfully installed.

Click "Cloze' ta exit.
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5. Click Action = Scan for hardware change to install the module driver automatically.

File Action View Help

W& @m A

B
+ _J Computer
+ E8 Device Drivers
+ ge Disk drives
+ é Display adapters
+ @ IDE ATASATARI controllers
+ @ Monitors
= ¥ MORA CAN Controllers
5 mowa can Controller 0
5 mowa CaN Controller 1
5 Moz can Controller 2
7 mowa CaM Controller 3
- B8 Moxa_Device
B CANBUS CARD (PCI Device)
BE CANBLIS CARD (PCI Device)
+ 51 Multi-part serial adapters
+ E8 Metwark adaphers
- 5 ports (com e LPT)
+ 8 Processars
+- 8, sound, video and game controllers
+ 3 System devices

EPM-3112 Programming Guide

CANBUS Library

int mxcan_close (int fd)

Description Close an open port.

Input <fd> the open port

Return Value None

unsigned int mxcan_get_bus_timing (int fd)

Description Gets the bus timing of an open port.

Input <fd> the open port

Return Value 0 on failure, otherwise the bus speed in KHz

int mxcan_get_parameters (int fd, CANPRM * param)

Description Gets the parameter of an open port.
Input <fd> the open port
Output < param> pointer to the CANPRM structure

Return Value 0 on failure, otherwise returns a negative value

int mxcan_get_registers (int fd, unsigned char * buffer, int num)

Description Gets the register values of an open port.
Input <fd> the open port
Output < buffer > pointer to a buffer for these values

<num> number of register values; for a module with sjal000 chipset, the value must be 32

Return Value 0 on success; other numbers indicate failure
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int mxcan_get_stat (int fd, CANBST * stat)

Description Gets the statistics of an open port.
Input <fd> the open port
Output < stat > pointer to a container of the statistics

Return Value 0 on success; other numbers indicate failure

int mxcan_inqueue (int fd)

Description Gets the number of received bytes that are queued in the driver of an open port.

Input <fd> the open port

Return Value 0 on failure; otherwise the number of bytes

int mxcan_open (int port)

Description Open a can port given the port number.
Input <port> port number starting from 1; in Linux, open port 1 will open /dev/can0O
Return Value -1 on failure; otherwise returns fd

int mxcan_outqueue (int fd)

Description Gets the number of bytes waiting to be transmitted to a can port.
Input <fd> the open port
Return Value -1 on failure; otherwise the number of bytes

int mxcan_purge_buffer (int fd, unsigned int purge)

Description Purges the buffers of an open port.
Input <fd> the open port
Output < purge> 1: received data buffer; 2: transmit data buffer; otherwise: both

Return Value 0 on success; otherwise failure

int mxcan_read (int fd, char * buffer, int size)

Description Reads data into a buffer from an open port (the size should be a multiple of the CANMSG size)
Input <fd> the open port
Output <buffer> pointer to the buffer

Return Value 0 on failure (data not available); otherwise the number of bytes read

int mxcan_set_bus_timing (int fd, unsigned int speed)

Description Sets the bus timing of an open port.
Input <fd> the open port
Output <speed> bus timing in Hz

Return Value 0 on success; otherwise returns a negative number

int mxcan_set_nonblocking (int fd)

Description Sets the open fd to be non-blocking.

Input <fd> the open port

Return Value 0 on success; otherwise returns a negative number

int mxcan_set_parameters (int fd, CANPRM * param)

Description Sets the parameters of an open port.

Input <fd> the open port
<param> pointer to the CANPRM structure

Output <speed> bus timing in Hz

Return Value 0 on success; otherwise returns a negative number
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int mxcan_set_read_timeout (int fd, unsigned int to)

Description Sets data reading timeout of an open port.

Input <fd> the open port
<to> timeout in milliseconds

Return Value 0 on success; otherwise failure

int mxcan_set_write_timeout (int fd, unsigned int to)

Description Sets data writing timeout of an open port.

Input <fd> the open port
<to> timeout in milliseconds

Return Value 0 on success; otherwise failure

int mxcan_write (int fd, char * buffer, int size)

Description Writes data to the open port

Input <fd> the open port

<buffer> pointer to the data

<size> size of the data (should be a multiple of the CANMSG size)
Return Value 0 on failure; otherwise the number of bytes written

EPM-3552 Driver Installation

Take the following steps to install the EPM-3552 module driver.

ATTENTION
The driver must be installed first. Do not install the EPM-3552 module in the computer before
installing the driver.

1. Double click DisplayLink-5.5.29194.exe in the Driver folder on the software CD-ROM, and then click 1
Accept to accept the software end user license agreement.

Install DisplayLink Software for DisplayLink Graphics

)
DisplayLink

English

5.5.29194.0
SOFTWARE END USER. LICENCE AGREEMENT FOR (s}

DISPLAYLINK MIRROR DRIVER and DISPLAYLINK GRAPHICS ADAPTER
SOFTWARE

(THE "PROGRAI")

Thiz is a legal agreement between you, the end user, (™You™) and DisplayLink
(LK) Limited ("DisplayLink™. BY INSTALLING THIS SOFTYWARE, ¥OU ARE
AGREEING TO BE BOUND BY THE TERMS OF THIS AGREEMENT.

Some wersions of this software, once installed, will check for updated system
software at least once and then again at regular intervals unless you specifically
disabled thiz feature when given this option. Mo personal information or
information about your PC ar the software installed on your PC is sent to our
update servers during this process. Accepting the End-User License Agreement
means that you accept this product feature. [t |

Automatically check for updates I Accept ] l e
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NOTE During the installation, the screen may flash or go black.

DisplayLink Core Software

3 eaze wait while Windows configures Dizplaylink Core Software. vour
S| F t while: Yind f DizplayLink Core Soft T
I"*—-‘ soreens may temporanly go black or flazh during this process.

Cancel

2. When finished, install the EPM-3552 module in your embedded computer. The following or similar message
will appear on the toolbar.

) Found New Hardware

DisplayLink Display Adapter (03F7)

3. Assign a specific path for the installation driver by clicking Browse, and then select the following path
where the driver is located:
C:\Windows\system32\DRVStore\displaylin_0C8028254229DB9\

Files Heeded

The file 'DisplayLink ) sbPort.sys' on Installation Disk 1z

o
Type the path where the file iz located, and then chick
Ok.

LCopy filez framm:

¥ Browse...

4. Select DisplayLinkUsbPort and then click Open.

Locate File

Look () displaylin DCANZR2R42290BA0438BD6F 8220 v | () (T @ (M-

My Recent
Diocuments

|

Desktop

My Documents

o

My Computer

‘;} File name: DizplayLinkUsbPort ?V:
by Wetwiark Files of type:
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5. Click OK to complete the installation.

Files Heeded

needed.

Ok.

= The file 'DigplayLinklsbPart sps' on Installation Digk iz
S

Type the path where the file iz located, and then click

Copy files from:
C:4indows System32hD HVSTDHEHdispIayIin_EIE; W

¢ Browse...

During the installation, the screen may flash or go black.

EPM-3552 Configuration

When the EPM-3552 module has been installed, an icon appears on the taskbar to give you access to the
DisplayLink manager menu.

F
e
1. Click the DisplayLink icon on the taskbar . The menu will appear as shown below.

DisplawLink Manager

Screen Resalution
Screen Rotation

Extend To
® Extend

Set as Main Manitor
Maokebaaok, Manikar OFF

Mirtor
CIff

Fit ko ...

Advanced Configuration. .

2. Select an option from the menu. The following table lists which options are available.

Menu Options

Sub-menu Options

Descriptions

Screen Resolution

Displays a list of available resolutions. Some resolutions
may be enclosed by square brackets ([ ]).

Screen Rotation

Normal

No rotation is applied to the display.

Rotated Left

Rotates the extended or mirrored display by 270 degrees.

Rotated Right

Rotates the extended or mirrored display by 90 degree.

Upside-Down Rotates the extended or mirrored display by 180 degrees.
Extend To Right Extends the display to the right of the main display.

Left Extends the display to the left of the main display.

Above Extends the display above the main display.

Below Extends the display below the main display.
Extent Extends your desktop onto the secondary display.

Set as Main
Monitor

Sets the secondary display as the main display.




V2400 Series Expansion Modules Software Installation and Programming Guide

Notebook Monitor Switches off the display of an attached notebook and

Off makes the DisplayLink display primary.

Mirror Copies what is on the main display and reproduces it on
the secondary display.

Off Switches off the secondary display

Fitto TV Opens a GUI to change the size of the Windows desktop so

it fits on a V screen.

Setting the Display to Extend Mode with the Windows

Properties

Right-click the display and select Properties = Settings.

Checkmark the Extend my windows desktop onto this computer option.

Adjust the screen resolution by dragging the Screen resolution slide bar.

Select the Color quality from the drop-down list.

In the gray zone, select the monitor icons to match the physical arrangement of the monitors.
Click OK to save your settings.

o0 hrwNPR

Display Properties

| Themes | Desktu:up-il Screen Saver | .ﬁ.ppearance| Settings

Dirag the monitor iconz to match the phyzical arangement of pour monitors.

HaH

Display:
2. [Multiple Monitorz] on Intel Corporation 345G Embedded Graphics [:]
Scoreen rezolution LColor quality
Less  J——— Mo Thighest (32 bi ™

768 by 1024 pixels I I B =

[ Use thiz device az the primary monitar,
Extend rmy Windows desktop anta thiz maonitar.

[ |dentify “lrnul:nleshn:u:nt... ] l &dvanced

[ ] 8 ]l Cancel ]

For more detailed settings, including the refresh rate, click Advanced Settings 2 Adapter tab = List All
Modes. All valid combinations of resolution, color quality, and refresh rate are listed. For CRT monitors, we
suggest using a high refresh rate to avoid the discomfort caused by monitor flicker. Flat panel monitors do not
flicker, so a lower refresh rate is adequate.
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_I_:J_river_lp_h;u_ I;li_spla_l,l Ennfig
. Dizplap Attributes | _ LCoalar Carrection
_ Gereral | Adapter | Monitor | Troubleshoot | Color Management |

Adapter Tupe

Intel Corporation 945GME /945G5E Embedded Graphics
Chipget Function 0

Properties

Adapter Information

Chip Type: Intel 945GME /GSE Embedded Chipset
DAC Tupe: |ntegrated RAMDAL

M emory Size; 262143 KB

Adapter Sting: Intel 345GME /GSE Embedded Chipset

Bioz Information;  [ntel Yideo BIOS

List All Modes...

[ OF. H Cancel ]

List All Modes 75

List af walid modes

1920 by 1030, 256 Colors, 60 Herkz
1920 by 1080, High Calor (16 bit), 60 Herkz =
1920 by 1080, True Color {32 bit), 60 Hertz

640 by 450, 256 Colors, 60 Hertz

&40 by 480, High Color {16 bit), 60 Hertz

A0 by 480, True Calar (32 bit), 60 Herkz

a0 by 480, 256 Colors, 70 Hertz

&40 by 480, High Color {16 bit), 70 Hertz e
&40 by 480, True Color (32 bit), 70 Hertz |

l (o]4 JI Cancel I

Setting the Display to Extend Mode with the DisplayLink Properties

1. From the taskbar, click the DisplayLink icon.
2. Select Extend.
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Setting the Display to Mirror Mode with DisplayLink Properties

To use the Mirror Mode, you must use the DisplayLink Properties. To do this:

1. Right-click the display, and then select Properties < Settings.
2. Uncheck the Extend the desktop onto this monitor option.
3. Click Apply.

Display Properties ? ___}S

| Themes | Desktop | Screen Saver | .ﬁ.ppearance| Settings

Dirag the monitar icons o match the phyzsical arangement of pour monitors.

Diizplag:
| 2. [Multiple Manitars] an Intel Corparation 345GM Embedded Graphics [_*:]
Screen rezolution Colar quality
Less [} Mo Thiedium (16 kit v]
1080 by 1920 pisels 1 I N =

] Extend my 'Windows desktop onta this monitor.

[ |deritify J[_lru_:uul:uleshnnt... H Advanced ]

[ k., ]l Cancel ]l Apply ]

4. From the taskbar, click the DisplayLink icon.
5. Select Mirror.

NOTE The display resolution of the primary display and the display may be changed to a lower resolution. In mirror
mode, both screens must output the same resolution, which may not be the maximum resolution of the display.
This mode is NOT recommended if you are using the display as the primary laptop display, since it is unlikely
to provide the optimum resolution for the display. See Setting the Display as the Primary Display section
for details.

Setting the Display as the Primary Display with Windows Properties

Take the following steps to make the display the primary display.

1. Right-click the display and then select Properties = Settings.
2. Checkmark the This is my main monitor option.
3. Click Apply.
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NOTE On some PCs and laptops, it is necessary to disable the main display. This is because many primary graphics
card drivers tend to make the laptop screen the primary screen if it is enabled. The only workaround for this is
to disable the laptop screen to allow another screen to be the primary display.

To disable the main display, clear the Extend the desktop onto this monitor checkbox.

Disabling the Laptop Screen

o N PR

Check the This is my main monitor option.

Select the primary display (Display 1).

Uncheck the Extend the desktop onto this monitor option.
Click Apply.

The display remains as the primary display if the PC enters hibernate or suspend mode or is rebooted. If the
display is detached, the main display will once again become the primary display.

Setting the Display as the Primary Display with DisplayLink Properties

1. From the taskbar, click the DisplayLink icon.
2. Select Set as Main Monitor.

DisplawLink Manager

Screen Resolution »
Screen Rotation L4
Extend To »
Extend

Makeboak Monitor OF
Mirror
Qff

Fik ko T,
Advanced Confiquration, ..

EPM-3552 Patch File Installation

Known Technical Issues

The following technical issues will be apparent if you do not install the EPM-3552 patch file.

1.

When powering off the V2422/2426 computer, the display connecting to an EPM-3552 module running
Extended Mode also shows the shutdown screen. Normally, the display connecting to the EPM-3552 module
should remain blank.

When the EMP-3552 module has been mounted and the V2422/2426 computer has been powered on, no
image shows on the display connected to the DVI-I connector of the V2422/2426 computer. Normally, the
image should be visible.
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Installing the Patch File

1. Download the patch file from http://www.moxa.com/support.

2. Double click Setup.exe to start the Setup Wizard, and then click Next to continue.

i EPM-3552_Patch

Welcome to the EPM-3bb2_Patch Setup Wizard

The inztaller will guide vou through the steps required to install EPM-3552_Patch on pour computer.

WARMIMG: Thiz computer program iz protected by copyright law and inkermational treaties,
Idnauthorized duplication or distibution of this program, or any portion of it, may rezult in severe civil
ar criminial penakties, and will be prozecuted ta the masimurn extent pozsible under the law.

Cancel

3. Click Next to continue.

i EPM-3552_Patch

Select Installation Folder

The inztaller will inztall EPM-3552_Patch ta the following folder.

Toinstall in thiz folder, click "Mest". To install ko a different folder, enter it below or click "Browse"'.

Enlder:
C:%Program Filesh b DA \EPR-3552_Patchh, [ Browse... ]
| DiskCost. |
Inztall EFRA-3552_Patch for pourself, or for anyone who wuzes thiz computer:
() Everyone
=) Just me
Cancel ] I ¢ Back ] L MHewt > J



http://www.moxa.com/support
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4. Click Next to install the patch file.

i EPM-3552_Patch

Confirm Installation

The inztaller iz ready to install EFR-3552_Patch on your computer.

Click "Mest'" to start the installation.

Cancel ] I ¢ Back ] L MHewt >

i EPM-3552_Patch

Installing EPM-35b2_ Patch

EPM-3552 Patch iz being inztalled.

Pleaze wait...

Cancel
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5. Click Close to complete the installation.

{i& EPM-3552_Patch

Installation Complete

EFM-3552_Patch has been successiully installed.

Click "Cloze’" to exit.

6. Restart the computer by clicking Start & Turn Off Computer 2 Restart.

Turn off computer

EPM-DKO2 Driver Installation

The driver must be installed before using the power control function. Take the following steps to install the
driver:

1. Click Add Hardware from the control panel.

- Control Panel

File Edit Wiew Fawarites Tools Help

&P ook \) j; /j“u Search ;_';L_'.-_ Folders ,

Address B' Contral Panel
ﬂ“' Control Panel & ’ E
Accessibility (TR R Al Add or ]
[} Swikch bo Cateqgory Wiew Options Remavy. ..

A -
e
Game

Folder Options Fants

(¥

€

See Also £

Q Windows Update
()] Help and Support

Controllers

@ b

<

4-76
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2. Click Next.

Add Hardware Wizard

Welcome to the Add Hardware Wizard

Thiz wizard helps wou:

» [nstall zoftware to support the hardware vou add to wour
computer,

* Troubleshoat prablems vou may be having with your
hardware.

& If your hardware came with an installation CD.
it is recommended that you click Cancel to
close this wizard and use the manufacturer’s
CD to install this hardware.

To continue, click Next.

£ Mest> JI Cancel J

3. Select Yes, | have already connected the hardware.

Add Hardware Wizard

Is the hardware connected?

Hawe you already connected this hardware o your computer?

(#¥es, | have dready connected the hardware
(T3 Mo, | have not added the hardware yet

< Back “ Mest » |[ Cancel
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4. Select Add a new hardware device, and click Next.

Add Hardware Wizard

The following hardware iz already installed on your computer

From the list below, zelect an installed hardware device, then click Nest to check
properties or troubleshoot a problem pou might be having.

To add hardware not shown in the list, click "Add a new hardware device. "

Inztalled hardware:
&3 Gieneric USE Hub [
5‘&9 USE Mass Storage Device
9&,’ LISE Mass Storage Device
5‘&9 USE Mass Storage Device
S Genenic volume

Add a t'-l_E.‘-'J'-.' _Fl_:h [-!fl!.-'-.'

< Back “ Mext » JI Cancel J

5. Select Install the hardware that | manually select from a list (Advanced) and click Next.

Add Hardware Wizard

The wizard can help you install other hardware

The wizard can search for other hardware and autornatically install it for you, Or, if wou
know exactly which hardware model you want ta install, pou can zelect it from a list.

“Wwhat do you want the wizard to do?

(") Search for and install the hardware automatically [Fecommendsd)

(=) install the hardware that | manually select from 2 list [Edvancedt

< Back “ Mext » J[ Cancel
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6. Select Show All Devices and click Next.

Add Hardware Wizard

Comman hardware types:

B8 Device Drivers
é Dizplay adapters

=4 IDE ATAATAP controllers
&7 IEEE 1394 Bus host controllers
4 Imaging devices

,EI Infrared devices

L Moderms
B4 b bk sarizl sdankars

From the list below. select the type of hardware you are installing

If wou do not zee the hardware category you want, click Show All Devices.

< Back “ Mext »

J I Cancel

7. Click Have Disk.

Add Hardware Wizard

s

Manufacturer

|| | Model

| ard |nfrared Port]

[Standard Modem Types]
[Standard MTP-Compliant Des
[Standard b TP-compliant dewi| s |

(] il (2]

gk This driver is digitally signed.
Tell me why diver signing i important

Select the device driver you want to install for this hardware.

Select the manufacturer and model of vour hardware device and then click Mext. [f vou
have a disk that contains the driver pou want toinstall, click Have Disk.

< Back “ Mest »

I I Cancel J

8. Select the mxdkO2.inf from the path EPM-DKO2\driver in the CD-ROM, and click OK.
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9. Select Model and click Next.

Add Hardware Wizard

Select the device driver you want to install for this hardware.

Select the manufacturer and model of vour hardware device and then click Mext. [f you
have a dizk that containz the driver you want to install, chck Hawve Disk.

‘3& Thiz driver iz digitally signed.

Tell me why driver signing is imparkant

l ¢ Back “ Mest > Jl Cancel I

10. Click Next.

Add Hardware Wizard

The wizard iz ready to install your hardware

Hardware to install;

EPt-DKOZ Driver

To start ingtaling vyour new hardware, click Mest.

< Back Iuexw Jl Cancel
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11. Click Finish to complete.

Add Hardware Wizard

Completing the Add Hardware Wizard

The following hardware wasz installed:

@J EPM-DEDZ Diriver

Windows has finizhed installing the software far this device.

To cloge thiz wizard, click Firish.

Finizh

Controlling EPM-DKO2 Power On/Off

The EPM-DKO2 module provides a power control function that lets you control the power of a USB device so that
you can enable or disable the device. This section introduces how to configure this function to enable/disable
a USB DOM.

Note that the power on/off control function is only suitable for devices that have a USB interface. If you are
using a device with a PCle interface, do not enable the power on/off control function, since doing so could
damage the device.

Getting current power status

Take the following steps to get the current socket power status.

1. Execute mx-dkO2-control_mfc.exe, located on the CD-ROM at
EPM-DKO2\examples\C++\EPM-DK02_Example_Build_11060819\release.
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& EPM-DEDZ Control

Modulel Maodulez
{* Enahble " Disable ™ Disable
SocketZ USE only 1 —Socket2 USE anly
* Epable 7 Disable % Enable (" Disable

2. Check if current power status is enabled or disabled.

Disabling Socket Power

Take the following steps to disable the USB power-on socket:

Execute mx-dkO2-control_mfc.exe.
Select the socket and change the status.

Clicks apply to take effect.

P 0w MR

Check if the device is disabled.

_.E..r_ Device Manager

File  Action  Wew Help
& &

HE 802, 11n Wireless LAN Card ||
B Realtek PCIe GEE Family Controller
B8 Realtek PCIe GBE Family Controller #2

5 Ports (COM & LPT)

ﬂ Processors

. sound, video and game controllers

i System devices
= Universal Serial Bus controllars

= zeneric LISE Hub
= Generic USE Hub
= InteliR) N10JICH7 Family USB Universal Host Controller - 2705
= IntelfR) M10/ICH7 Family USB Universal Host Contraller - 2729
= InteliR) M10/ICH7 Family USE Universal Host Contraller - 2724
= InteliR) N10JICH7 Family USB Universal Host Controller - 2706
= Intel{R) M10/ICH7 Family USEZ Enhanced Host Contraller - 27¢CC
= LISE Root Hub
= LSE Root Hub
= LUSE Root Hub
= USE Root Hub

&b UISE Rook Hub |
+ GEP LISE Display Adapkers .v

]
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Enabling Socket Power

Take the following steps to enable the USB power-on socket:

Execute mx-dkO2-control_mfc.exe.
Select the socket and change the status.

Clicks apply to take effect.

P w N R

Check if the device is enabled

Eﬁ; Device Manager

Eile  Action  iew Help

W& £2H &

BH 502.11n Wireless LAN Card |
B8 Realtek PCle GBE Family Controller
B8 Realtek PCle GBE Family Controller #2

5 Ports (COMLRT)

¥ Processors

@), sound, video and game controllers

W System devices
= Universal Serial Bus controllers

= Generic IJSE Hub

= Generic LUSE Hub

= Intel{R) M10{ICH7 Family USE Universal Host Contraller - 27C8

= Intel{R) M10JICH7 Family USE Universal Host Contraller - 2709

= Intel{R) M10JICH7 Family USE Universal Host Controller - 27C4

= Intel{R) M10{ICH7 Family USE Universal Host Contraller - 27CE E
= Intel{R) M10{ICH7 Family USEZ Enhanced Host Controller - 2700 |
USE Mass Starage Device

= USE Rook Hub

= USE Rook Hub

= USE Rook Hub

= USE Rook Hub

= USE Rook Hub ™

][]
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Video Performance Table for the
EPM-3552 Module

The EPM-3552 is a display module that provides a VGA and DVI output function for V2422and V2426 computers.
The module is used as the additional display option apart from the VGA/DVI provided by the V2422 and V2426
computers. Moxa provides the display performance tables so that users can optimize the EPM-3552 for specific
applications.

This table was produced from an actual performance test with the following parameters: video codec, audio
codec, film resolution, frame per second, and bit rates. We strongly suggest that you enable the
Hyper-Threading Technology function in the BIOS to ensure better performance of the EPM-3552 display
module.

If you would like to use high resolution solutions for your applications, we suggest using the onboard VGA/DVI
outputs on the V2422/2426 computers. The EPM-3552 display module is suitable for the applications that
require lower resolution for displaying text and small-size figures.
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EPM-3552 Display Module Performance on
Linux Systems

Player mplayer On-board VGA/DVI performance on
1.0rc2-4.3.2-DFSG-free VGA/DVI EPM-3552
performance on
V24XX
Model V2422/2426-LX |EPM-3552-LX
Container |Video Audio Resolution FPS BitRate |System |Media System Media Suggested
Codec Codec (kbps) |[CPU Player CPU Player/CPU | Configuration
loading |/CPU loading loading
loading
WMV3X | WMV WMV3x |WMA9 |[1920 x 1080 |29.97 |15000 |51.4 47.5 46.6 30.7
WMV WMV3x |WMA9 (1680 x 1050 |29.97 |12000 |50.7 46.8 48.8 33
WMV WMV3x | WMA9 |1440 x 900 29.97 | 10000 |50.1 46 49.9 33.5
WMV WMV3x |WMA9 |1280 x 720 29.97 | 8000 41 38.5 45.8 31.1
WMV WMV3x | WMA9 |1024 x 600 29.97 | 7000 29.8 28.4 48.3 33.9
WMV WMV3x [WMA9 |800 x 480 29.97 | 6000 20.9 20.1 33.9 23.8
WMV WMV3x [WMA9 |640 x 400 29.97 | 4000 14.4 13.7 22.7 16.2
WMV WMV3x [WMA9 |320 x 200 29.97 | 2000 6.5 6 8.1 6.5 *
WMV2X | WMV WMV2x | WMA8 |1920 x 1080 |[29.97 |15000 |49.1 45.5 46.7 32.4
WMV WMV2x |WMA8 |1680 x 1050 |29.97 |12000 |48.8 44.9 48 334
WMV WMV2x | WMA8 | 1440 x 900 29.97 | 10000 |47 43.1 48.4 34
WMV WMV2x | WMA8 |1280 x 720 29.97 | 8000 42 38 46.4 325
WMV WMV2x | WMA8 |1024 x 600 29.97 | 7000 28.1 26.8 44.3 31.7 *
WMV WMV2x | WMA8 |800 x 480 29.97 | 6000 18.9 18 29.9 21.2 *
WMV WMV2x | WMA8 |640 x 400 29.97 | 4000 13 12.3 20 14.2 *
WMV WMV2x [ WMAS8 | 320 x 200 29.97 | 2000 6 54 7.1 5.6 *
MPEG-2 | MPEG-PS MPEG-2 |ac3 1920 x 1080 |29.97 | 15000 |[43.64 39.2 32 17.1
MPEG-PS MPEG-2 |ac3 1680 x 1050 |29.97 | 12000 |36.6 32.9 33.7 18.4
MPEG-PS MPEG-2 |ac3 1440 x 900 29.97 | 10000 |27.9 25.4 34.4 18.8
MPEG-PS MPEG-2 |ac3 1280 x 720 29.97 | 8000 20.7 18.6 31.5 17.2
MPEG-PS MPEG-2 |ac3 1024 x 600 29.97 | 7000 15.2 13.6 32.2 17.8 *
MPEG-PS | MPEG-2 |ac3 800 x 480 29.97 | 6000 10.9 9.7 22.7 13 *
MPEG-PS | MPEG-2 |ac3 640 x 400 29.97 | 4000 7.6 6.5 16.1 9.1 *
MPEG-PS | MPEG-2 |ac3 320 x 200 29.97 | 2000 3 2.5 4.9 3.1 *
H.264 / | MPEG-4 H.264/M | M4 AAC | 1920 x 1080 |[29.97 |15000 |51.7 47.4 41.7 27.6
MPEG-4 4 AVC
MPEG-4 H.264/M | M4 AAC | 1680 x 1050 |[29.97 |12000 |[51.5 47.3 44.6 29.7
4 AVC
MPEG-4 H.264/M | M4 AAC | 1440 x 900 29.97 | 10000 |44.7 42.1 45.6 30.2
4 AVC
MPEG-4 H.264/M | M4 AAC | 1280 x 720 29.97 | 8000 33 31.6 42.4 28.9
4 AVC
MPEG-4 H.264/M | M4 AAC | 1024 x 600 29.97 | 7000 24.5 23.4 42.4 29.1 *
4 AVC
MPEG-4 H.264/M | M4 AAC | 800 x 480 29.97 | 6000 18.2 17.6 30.3 21 *
4 AVC
MPEG-4 H.264/M | M4 AAC | 640 x 400 29.97 | 4000 12.9 11.9 20.8 14.6 *
4 AVC
MPEG-4 H.264/M | M4 AAC | 320 x 200 29.97 | 2000 59 55 7.4 5.8 *
4 AVC
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AVI AVI MS/MPG | pcm 1920 x 1080 |29.97 |15000 |48.8 42.7 35.2 19.9
4v2
AVI MS/MPG | pcm 1680 x 1050 |29.97 |12000 |38.3 34.2 36 21.1
4v2
AVI MS/MPG | pcm 1440 x 900 29.97 | 10000 |28.9 26 36.7 21.2
4v2
AVI MS/MPG | pcm 1280 x 720 29.97 | 8000 21.4 19.2 34.2 19.4
4v2
AVI MS/MPG | pcm 1024 x 600 29.97 | 7000 15.9 14.1 32.7 19.2 *
4v2
AVI MS/MPG | pcm 800 x 480 29.97 | 6000 10.6 9.4 22.6 13.2 *
4v2
AVI MS/MPG | pcm 640 x 400 29.97 | 4000 7.2 6.1 15.4 8.8 *
4v2
AVI MS/MPG | pcm 320 x 200 29.97 | 2000 2.74 2 4.4 2.6 *
4v2
AVI AVI DivX-5 mp3 1920 x 1080 |29.97 | 15000 (49.1 42.6 35.8 20.4
(DivX) AVI DivX-5 mp3 1680 x 1050 |29.97 | 12000 (37.9 34.4 36.8 21.4
AVI DivX-5 mp3 1440 x 900 29.97 | 10000 |28.6 26.1 36.9 21.7
AVI DivX-5 mp3 1280 x 720 29.97 | 8000 21.5 19.6 34 20
AVI DivX-5 mp3 1024 x 600 29.97 | 7000 15.9 14.2 33.8 20 *
AVI DivX-5 mp3 800 x 480 29.97 | 6000 10.9 9.8 23 13.6 *
AVI DivX-5 mp3 640 x 400 29.97 | 4000 7.5 6.6 16 9.3 *
AVI DivX-5 mp3 320 x 200 29.97 | 2000 3.2 2.8 5 3.4 *
EPM-3552 Display Module Performance on
Windows Systems
Player Media Player Classic - Home Cinema On-board VGA/DVI VGA/DVI performance on
v1.4.1.2834 performance on V24XX | EPM-3552
Film Parameters V2422/V2426-XPE EPM-3552
Container | Video Audio Resolution FPS BitRate | System Media Player | System Media Suggested
Codec Codec (KBS/) |CPU /CPU loading | CPU Player/CPU | Configuration
loading loading loading
WMV WMV3x WMA9 | 1920 x 1080 |29.97 | 15000 52.4 50.6 95.9 47.8
WMV WMV3x WMA9 | 1680 x 1050 |29.97 | 12000 52 50.1 96.7 48.5
WMV WMV3x WMA9 | 1440 x 900 |29.97 |10000 50.1 48.4 92.7 47.9
WMV WMV3x WMA9 |1280 x 720 [29.97 |8000 37.7 35.7 90.4 46.6
WMV WMV3x WMA9 |1024 x 600 |29.97 |7000 29.2 27.7 74.9 35.8
WMV WMV3x WMA9 | 800 x 480 29.97 |6000 23.1 21.6 67 26.3 *
WMV WMV3x WMA9 | 640 x 400 29.97 |4000 23.5 21.9 53.6 22 *
WMV WMV3x WMA9 | 320 x 200 29.97 |2000 10.5 9 23.1 10.7 *
WMV WMV2x WMAS8 |1920 x 1080 |29.97 |15000 |48.1 46.9 92.5 47.2
WMV WMV2x WMA8 | 1680 x 1050 |29.97 | 12000 46.1 44.8 91.8 46.4
WMV WMV2x WMAS8 | 1440 x 900 |29.97 |10000 38.1 36.4 86.1 44.8
WMV WMV2x WMAS8 | 1280 x 720 |29.97 |8000 29.4 28 75.7 36.4
WMV WMV2x WMA8 | 1024 x 600 |29.97 |7000 21.2 19.7 63.9 25.3 *
WMV WMV2x WMAS8 | 800 x 480 29.97 | 6000 19.3 17.9 57 19.2 *
WMV WMV2x WMAS8 | 640 x 400 29.97 | 4000 17.6 16.2 47.4 19.6 *
WMV WMV2x WMAS8 | 320 x 200 29.97 |2000 8.1 6.7 19.5 8.3 *
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MPEG-PS | MPEG-2 ac3 1920 x 1080 | 29.97 | 15000 42.6 40.9 95.4 47.4

MPEG-PS | MPEG-2 ac3 1680 x 1050 | 29.97 | 12000 36.2 34.7 94.5 46.4

MPEG-PS | MPEG-2 ac3 1440 x 900 |29.97 |10000 28.1 26.7 80.4 34 *
MPEG-PS | MPEG-2 ac3 1280 x 720 |29.97 |8000 21.7 20.1 68.8 24.9 *
MPEG-PS | MPEG-2 ac3 1024 x 600 |29.97 |7000 17 15.5 60.5 19.2 *
MPEG-PS | MPEG-2 ac3 800 x 480 29.97 |6000 12.8 11.6 54.6 14.1 *
MPEG-PS | MPEG-2 ac3 640 x 400 29.97 |4000 9.6 8.3 39.6 10.8 *
MPEG-PS | MPEG-2 ac3 320 x 200 29.97 |2000 5.3 3.9 16.7 5.8 *
MPEG-4 | H.264/M4 AVC | M4 AAC | 1920 x 1080 | 29.97 | 15000 54.3 51.8 91.7 44.4

MPEG-4 | H.264/M4 AVC | M4 AAC | 1680 x 1050 | 29.97 | 12000 43.9 43.1 93.1 45.2

MPEG-4 | H.264/M4 AVC | M4 AAC | 1440 x 900 |29.97 |10000 36.6 35.1 85.4 41.4

MPEG-4 | H.264/M4 AVC [ M4 AAC | 1280 x 720 |29.97 |8000 28.5 26.8 77.6 34.2 *
MPEG-4 | H.264/M4 AVC | M4 AAC [ 1024 x 600 |29.97 | 7000 21.8 20.3 67 26.1 *
MPEG-4 | H.264/M4 AVC | M4 AAC | 800 x 480 29.97 |6000 16.5 15 60.5 19.1 *
MPEG-4 | H.264/M4 AVC | M4 AAC | 640 x 400 29.97 |4000 11.9 10.4 43.5 14.2 *
MPEG-4 | H.264/M4 AVC | M4 AAC | 320 x 200 29.97 |2000 6.7 5.1 17.9 6.2 *
AVI MS/MPG4v2 pcm 1920 x 1080 | 29.97 | 15000 51.8 50.1 94.2 48.3

AVI MS/MPG4v2 pcm 1680 x 1050 | 29.97 | 12000 51.4 49.9 92.7 48

AVI MS/MPG4v2 pcm 1440 x 900 |29.97 |10000 51.4 49.6 89.6 47.8

AVI MS/MPG4v2 pcm 1280 x 720 |29.97 |8000 50.6 49.1 88.2 47.8

AVI MS/MPG4v2 pcm 1024 x 600 |29.97 |7000 36.4 35 78.4 40.8

AVI MS/MPG4v2 pcm 800 x 480 29.97 |6000 24.9 23.4 67.7 27.2 *
AVI MS/MPG4v2 pcm 640 x 400 29.97 |4000 17.1 15.5 48.9 18.2 *
AVI MS/MPG4v2 pcm 320 x 200 29.97 |2000 6.1 4.6 17 5.4 *
AVI DivX-5 mp3 1920 x 1080 | 29.97 | 15000 47.9 46.3 78.5 34.4

AVI DivX-5 mp3 1680 x 1050 | 29.97 | 12000 41.8 39.9 81.3 36.6

AVI DivX-5 mp3 1440 x 900 |29.97 |10000 33.5 31.9 85.7 41.1

AVI DivX-5 mp3 1280 x 720 |29.97 |8000 27.1 25.4 74.6 32.2 *
AVI DivX-5 mp3 1024 x 600 |29.97 |7000 19.7 18.2 64.6 23.3 *
AVI DivX-5 mp3 800 x 480 29.97 |6000 14.9 13.2 56.8 16.6 *
AVI DivX-5 mp3 640 x 400 29.97 |4000 10.9 9.4 39.8 12.5 *
AVI DivX-5 mp3 320 x 200 29.97 |2000 6.4 4.9 17.1 5.6 *
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