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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 CAN bus card, a mini PCI/PCle card, a VGA/DVI-I display card, and a 2-slot mini PCIe 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

Overview
Package Checklist

Available Modules

» EPM-3338 Optional Accessories
EPM Module Specifications

>
>
>
>
>
>
>
>
>

EPM-3032 Specifications
EPM-3112 Specifications
EPM-3337 Specifications
EPM-3438 Specifications
EPM-3552 Specifications
EPM-DKO01 Specifications
EPM-DKO02 Specifications
EPM-DKO03 Specifications
EPM-3338 Specifications



V2400 Series Expansion Modules Introduction

Overview

Moxa’s EPM series modules provide expansion options for V2422 and V2426 embedded computers. Modules
may provide serial ports, combined Wi-Fi/GPS, a digital I/O channels, CAN bus interface, mini PCI/PCle
interfaces, combined VGA/DVI-I display, and a 2-slot mini PCle card, giving end-users the ability to set up
V2400 computers for a wide variety of industrial applications.

Package Checklist

Each package ships with a single EPM expansion module and a quick installation guide
NOTE: Please notify your sales representative if the module is damaged en route.

Available Modules

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

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

e EPM-3337: HSDPA, GPS, Wi-Fi (11a/b/g/n)

e EPM-3338: GPS, HSPA, Wi-Fi (802.11a/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-DKO02: 2-slot Mini PCle expansion module

e EPM-DKO03: GPS + 2-slot Mini PCIe expansion module

EPM-3338 Optional Accessories

Wi-Fi Module

e Sparklan WPEA-121N 802.11 a/b/g/n Wi-Fi module
e WPEA-121N extender

e Antenna jack with RF cable (x2)

Cellular (HSPA) Module
e Sierra Wireless MC8305 HSPA card
e Thermal pad

e Antenna jack with cable

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
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V2400 Series Expansion Modules Introduction

RS-232: TxD, RxD, DTR, DSR, RTS, CTS, DCD, GND
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

CAN bus 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:

¢ 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:

¢ Class 4 (2 W) for GSM850/900

e Class 3 (0.25 W) for UMTS/HSDPA

¢ 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:

¢ 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:

o 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)

802.11g:

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

» 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:

¢ 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:

e 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:

e 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, 0 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)

EPM-DKO1 Specifications

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

Mini PCI Silot
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-DKO02 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

EPM-DKO03 Specifications

PCI Express Mini Slot

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

Interface 2: USB 2.0

USB 2.0 Bus SIM Card Holder: Reserved for cellular applications

GPS Interface

Acquisition:

e Cold starts: 28s

e Warm starts: 28s

¢ Aided starts: 1s

e Hot starts: 1s

Sensitivity:

e Tracking: -160 dBm

e Reacquisition: -160 dBm

e Cold starts: -147 dBm

Timing accuracy:

e RMS: 30 ns

¢ 99%: <60 ns

e Granularity: 21 ns

Accuracy:

¢ Position: 2.5m CEP

e SBAS: 2.0m CEP

Protocols: NMEA; UBX binary, 5Hz max. update rate (ROM version )
Time Pulse: 0.25Hz to 1KHz
Velocity Accuracy: 0.1 m/s
Heading Accuracy: 0.5 degrees
A-GPS: Supports AssistNow Online and AssistNow Offline, OMA SUPL compliant
Velocity Limit: 500m/s (972 knots)

Physical Characteristics
Weight: 125 g
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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-3338 Specifications

PCI Express Mini Slot

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

Interface 2: USB 2.0

USB 2.0 Bus SIM Card Holder: Reserved for cellular applications

GPS Interface

Acquisition:

e Cold starts: 28s

e Warm starts: 28s

e Aided starts: 1s

¢ Hot starts: 1s

Sensitivity:

e Tracking: -160 dBm

e Reacquisition: -160 dBm

e Cold starts: -147 dBm

Timing accuracy:

e RMS: 30 ns

® 99%: <60 ns

e Granularity: 21 ns

Accuracy:

¢ Position: 2.5m CEP

e SBAS: 2.0m CEP

Protocols: NMEA; UBX binary, 5Hz max. update rate (ROM version )
Time Pulse: 0.25Hz to 1KHz
Velocity Accuracy: 0.1 m/s
Heading Accuracy: 0.5 degrees
A-GPS: Supports AssistNow Online and AssistNow Offline, OMA SUPL compliant
Velocity Limit: 500m/s (972 knots)

Physical Characteristics
Weight: 125 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
V2400 Wi-Fi Accessory Kit

Note: This Wi-Fi package must be installed by users
Standards: 802.11a/b/g/n

Chipset: Mac/BB/RF Atheros AR9382

Host Interface: Half Mini PCI Express

Radio

Antenna: 2 x U.FL connectors, 2T2R

Operating Frequencies:

¢ 802.11b/g/n ISM Band: 2.412 ~ 2.4835 GHz

¢ 802.11a ISM Band: 5.15 ~ 5.85 GHz
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Modulation:

e 802.11a: OFDM (BPSK, QPSK, 16-QAM, 64-QAM)

¢ 802.11b: DSSS (DBPSK, DQPSK, CCK)

» 802.11g: OFDM (BPSK, QPSK, 16-QAM, 64-QAM)

¢ 802.11n: OFDM (BPSK, QPSK, 16-QAM, 64-QAM)

¢ 802.11gn HT20: 17dBm % 1.5dBm@MCS15

¢ 802.11gn HT40: 16dBm % 1.5dBm@MCS15

¢ 802.11an HT20: 13dBm + 1.5dBm@MCS15

¢ 802.11an HT40: 12dBm + 1.5dBm@MCS15

Receive Sensitivity (2R):

e 802.11a: -76dBm £2dBm@54Mbps

¢ 802.11b: -85dBm £2dBm@11Mbps

¢ 802.11g: -76dBm £2dBm@54Mbps

¢ 802.11gn HT20: -75dBm £2dBm@MCS7

¢ 802.11gn HT40: -71dBm £2dBm@MCS7

e 802.11an HT20: -71dBm £2dBm@MCS7

e 802.11an HT40: -71dBm £2dBm@MCS7

V2400 HSPA Cellular Accessory Kit

Note: This cellular package must be installed by users
Frequency Bands:

e UMTS/HSDPA: Triple band, 850/1900/1900/2100 MHz
e GSM/GPRS/EDGE: Quad band, 850/900/1800/1900 MHz
¢ Dual-band EV-DO/CDMA: 800/1900 MHz

¢ Prepared for 2100 MHz UMTS-AWS and EV-DO/CDMA
Advanced RF Technologies:

* Receive Diversity on all HSPA/UMTS/EV-DO/CDMA bands
* Receive equalization

¢ Standalone GPS and gpsOneXTRA™

Data Speeds:

e HSDPA/HSUPA DL/UL: 14.4 Mbps/5.76 Mbps

e WCDMA DL/UL: 384 kbps/384 kbps

e GSM DL/UL: 14.4 kbps/14.4 kbps

e GPRS DL/UL: 85.6 kbps/42.8 kbps

e EDGE DL/UL: 236.8 kbps/118.4 kbps

e EV-DO FL/RL: 3.1 Mbps/1.8 Mbps

e CDMA 1xRTT FL/RL: 153 kbps/153 kbps

Power Class:

e HSPA/WCDMA 800/850/900/1900/2100 Mhz: Power Class 3
e GSM/GPRS 850/900 Mhz: Power Class 4

e GSM/GPRS 1800/1900 Mhz: Power Class 1

e EDGE 850/900/1800/1900 Mhz: Power Class E2
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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:

0 Appearance

>

YV V V VYV V V VY

>

EPM-3032
EPM-3112
EPM-3337
EPM-3438
EPM-3552
EPM-DKO1
EPM-DKO02
EPM-3338
EPM-DKO03

O Dimensions
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Appearance

EPM-3032

Serial Port x 2
(RS-232/422/485, DB9)

P RS-232/422/485 { ]
o0 oo LR . oo ™
: 0000 RX o oo o

Serial Port LED Indicators

(TXx 2, RX x 2)
EPM-3112
CAN Port x 2 (DB9)
CAN 1 CAN 2 {
l oooogooo Oooo..oooo
EPM-3337
Antenna Connector x 4
® ® ® 0
] WiFi Cellular GPS WiFi
EPM-3438

DIl Channel x 8 DO Channel x 8

3 3
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DI
Source
DIO/
DI1
DI2
13
DIS
DI6
DI7
GND
DOO0
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DO2
DO3
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DO6
DO7
GND
.
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EPM-3552
ol DVI-I .
00000 oooogooo [®
.@.W O \se%s) © aaoodbos <
VGA Port x 1 DVI-I Port x 1
EPM-DKO1
PCI Express

mini card socket

Hossssssess YTy
19999000099
tobstssssbes |

ahAAEALE RS

*
*
*
+*
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+*
+*
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+*
+
*
IO
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Mini PCI socket

Connector x 4 (Reserved)
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EPM-DKO02

Top View Bottom View

Mini PCle Socket 1
iy A

SIM Card
Holder 2

SIM Card
Holder 1
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Mini PCle Socket 2

Connectors x 4 (reserved)

Side View *
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Hardware Introduction

EPM-DKO03

Top View
Mini PCle Socket 1
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Side View
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Dimensions

All modules share the same dimensions.

| 49 mm (1.93 in)
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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
» EPM-3032 Serial Port Module
EPM-3337 Wireless/GPS Module
EPM-3438 DI/DO Module
EPM-3112 CAN Bus Module
EPM-DKO1 Module: mini PCI + mini PCIle Sockets
EPM-3552 Display Module
» EPM-DKO2 Module: 2 mini PCIe Sockets
O Installing Cellular/Wi-Fi Modules on the EPM-DKO02, EPM-DKO03, or EPM-3338

YV V VYV VY V

» Configuring Power Controls on Socket 1
» Installing a Cellular Module

» Arranging Cables on the Wi-Fi or Cellular Modules
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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.

® )

@ S @ s

Cp O |
5@ S B of s |

Tt o S e e T

® ONIOFE Fl (c LaNt LANZ = = =ré (=]} e 1
MoxAnA @ e

( |

Screws
2. Remove the cover from the slot.

5‘ 1 ...._1®L,,.,,

Screws

) RS-232/422/485 P2

& @ | o)
| @ S5, 0 kS A
/ ‘ : @ Vel
> ®

(+)

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

Connecting Data Transmission Cables

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

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 table at the top of the page following.

DB9 Male Port RS-232/422/485 Pinouts
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12345 Pin RS-232 RS-422 RS-485 RS-485
\\ \\ ,’ / (4-wire) (2-wire)
o ( ‘..l...l..’ ) ol DCD TxDA(-) TXDA(-) -
2 RxD TXDB(+) TXDB(+) -
1T T\ 3 TxD RxDB(+) RxDB(+) DataB(+)
67809 4 DTR RXDA(-) RXDA(-) DataA(-)
5 GND GND GND GND
6 DSR - - -
7 RTS - - -
8 CTS - - -

EPM-3337 Wireless/GPS Module

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

Antenna Connector x 4

o /:“>\
! = N N
WiFi Cellular GPS WiFi

EPM-3438 DI/DO Module

C

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.
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EPM-3112 CAN Bus Module

The EPM-3112 offers two CAN bus 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 CAN bus Pinouts
1234 5 PIN CAN
\ | |/ 1 _
1
e o 0 o 2 CAN-L
O { ce e / O
3 -
1T T\ 4 -
6 7 8 9 5 _
6 -
7 CAN-H
8 -
9 -

EPM-DKO1 Module: mini PCI + mini PCIe Sockets

The EPM-DKO1 offers a mini-PCI and a mini-PCIe 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
mini card socket

Mini PCI socket

Connector x 4 (Reserved)

® © ® o®

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.

ol oV
5 (B EEwS

VGA Port x 1 DVI-I Port x 1

The pin assignments are shown in the tables on the next page.
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Hardware Connection Description

D-Sub 15 Connector Pin Assignments

DVI-I Connector Pin Assignments

5 1

©
©

000
000
000

10

©
©

15 11

816 C1 C2
|

'

]
DDDDDD&

] ]
ooogodi-
m] 0
QDDDDDDQ
I I
17 24 C3C5C4

Pin No. |Signal Definitions
1 RED
6 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 -
Pin No. |Signal Definition
1 T.M.D.S. Data2-
2 T.M.D.S. Data2+
3 T.M.D.S. Data2/4 Shield
4 T.M.D.S. Data4-
5 T.M.D.S. Data4-
6 DDC Clock
7 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. Data0-
18 T.M.D.S. Data0O+
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-
C1 Analog Red
c2 Analog Green
C3 Analog Blue
c4 Analog Horizontal Sync
C5 Analog Ground
(analog R, G, B return)
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EPM-DKO0O2 Module: 2 mini PCIe Sockets

The EPM-DKO02 has two mini PCIe sockets that may be used for cellular communications expansion. The figures
below show the slots’ specific locations. Note that while both sockets provide a mini PCIe interface, socket one
supports either mini PCIe or USB 2.0 signals, whereas socket two only supports USB 2.0 signals.

Connect the cellular module to the mini PCIe 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
gy gL

SIM Card

SIM Card
Holder 1

® Holder 2

@

Mini PCle Socket 2

Connectors x 4 (reserved)

Side View ‘

Installing Cellular/Wi-Fi Modules on the
EPM-DK02, EPM-DKO03, or EPM-3338

The EPM-DK02/03/3338 has two mini PCle sockets that allow users to insert two mini PCle cards for cellular or
Wi-Fi communication. Note that while both sockets provide a mini PCIe interface, socket 1 supports either mini
PCIe or USB 2.0 signals, whereas socket 2 only supports USB 2.0 signals.

Users may purchase the cellular and Wi-Fi modules for the EPM-DKO03 separately. The instructions for installing
the cellular and Wi-Fi modules follow. For the convenience of installing the antenna, always install the module
on Socket 2 first.

Configuring Power Controls on Socket 1

To use socket 1 as a USB interface, the user must allow the platform’s GPIO to
control the power; in contrast, for the PCIe interface the power must be
constantly on. These power controls must first be set at the hardware level,
using the jumper shown in the figure at right.

1. To enable GPIO control of power for a USB interface, place the jumper on
pins 1 and 2.

2. To disable power controls for an always-on PCle interface, place the jumper on pins 2 and 3.

NOTE

This jumper configuration is for socket 1 only.
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Installing a Cellular Module

The cellular accessory package includes a cellular module, a cellular antenna cable, four black screws, a
thermal pad, a locking washer, a nut, and an O-ring. In addition, a printed quick installation guide is also
included in the kit.

Cellular Antenna Cable

Locking Washer40

Nut

o e Cellular Module

® S

O-ring

o BT
[T TR

Thermal Pad 4 x Black Screws

See the following steps to install the cellular module.

1. Remove the membranes on both sides of the thermal pad, and then place the thermal pad on the socket.
When finished, you may insert the cellular module into the socket.
Thermal Pad Cellular Module

S 1 [
SOCKET2 ? i 3
USB arly T i

2. Fasten the module with 2 black screws. Connect the antenna cable on the module. Make sure that the cable
has been securely fastened. See the following figures for the specific locations of the screws and the

antenna cable connector.

PIV0 :ATY
4H L1'v0zZLLL §

€1€0-192940L%
4H LL1v02ZLLL

£0Ld-ELIWA-0Z :Nd 0D

3
~
>

3. Insert the connector of the antenna cable into the O-ring. Remove the black cover from the antenna hole in
the front side of the EPM-3338 module, and then insert the connector. Insert the locking washer first, and
then fasten the nut to secure the connector (see figure on next page for detailed pictures).



V2400 Series Expansion Modules Hardware Connection Description

O-ring

Locking Washer

Resasdddid
£ ey

Nut

A

4. When finished, connect the cellular antenna to the connector. We suggest you install the antenna on the
hole X2 or X3.

5. Next, insert the SIM card for the cellular module. Pull up the SIM card slot and insert the SIM card. When
finished, replace the holder and slide the slot towards the catch to fasten the holder

6. You can use the same procedure to install another cellular module on another socket. The second SIM card
holder is located on the back of the EPM-3338 module

7. To complete the installation, please continue reading in to the section below, Arranging Cables on the
Wi-Fi or Cellular Modules.

Installing a Wi-Fi Module

Moxa’s Wi-Fi module accessory package includes a Wi-Fi module, a bracket, two Wi-Fi antenna cables, four
black screws, two silver screws, a locking washer, a nut, and an O-ring. A printed quick installation guide is also
included.

2 x WiFi Antenna Cable

/ 3

2 x Silver Screw 4 x Black Screw Bracket WiFi Module

To install a Wi-Fi module:

1. Use the two silver screws to fasten the stabilization bracket to the Wi-Fi module. Make sure you connect the
bracket in the correct direction: the two tongues which are attached to the Wi-Fi module should, after
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installation, be positioned under the card (refer to the figure below for clarification). Insert the Wi-Fi module
into Socket 1, and then fasten with the bracket into place using the two black screws. Please note that Wi-Fi
module can only be inserted in Socket 1. See the following figures for details.

116 |2002/95/EC | |

E
| 2
S
| <
i
o
3
o
z
o
3
=

AR5BHB116

module.

756/2002] 9418HESYY-dd:dl 0.

SHOH MNIZ

— Q6226291052 ZOA HYSOSONM

3. Insert the connector of the antenna cable into the O-ring. Remove the black cover from the antenna hole in the
front side of the EPM-3338 module, and then insert the connector. Place the locking washer on the connector,
and then fasten the nut to secure the connector.

O-ring Locking Washer

1y

Nut

4. For best performance, the first connector should protrude from the X1 hole, and the second from the X4 hole.

5. To complete the installation, please continue reading in to the section below, Arranging Cables on the Wi-Fi
or Cellular Modules.

When finished, you may mount the EPM-3338/DK03 module into one of Moxa’s V2400 Series embedded
computers

WARNING

The Wi-Fi module can only be inserted into socket 1. Do not attempt to force it into socket 2.
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Arranging Cables on the Wi-Fi or Cellular Modules

After installing the cellular and Wi-Fi modules, make sure to arrange the cables properly within the chassis area.
The proper arrangement is shown in the following photos.

=
196041333112 f
(TR

Vade in China Toras A
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Software Installation and Programming

Guide

In this chapter we discuss software installation and programming guide for the EPM expansion modules 3032,
3337, 3338, DK02, and DKO03.

The following topics are covered in this chapter:

a

a

Linux System Peripherals Programming
Guide

EPM-3032: Driver Installation

» EPM-3032: Configuring Baud Rate

» EPM-3032: Configuring Serial Port Modes
EPM-3438: Driver Installation

» EPM-3438: Programming Digital I/0 or the
Counter

» Implementing Timer Functions on Digital I0
Ports

EPM-3337 Driver Installation

» EPM-3337: Operating Modes

» EPM-3337: Setting up a Wi-Fi Connection
» EPM-3337: Getting Wireless Card Information
EPM-3112: CAN Bus Interface

» EPM-3112: Driver Installation

» EPM-3112: Programming Guide
EPM-3552: Driver Installation

EPM-3552: Configuring the X Server
EPM-3552: Enabling a Dual Screen Display
EPM-3552: Configuring a Single Display

YV V V

EPM-3552: Dynamically Changing the Display
Resolution

EPM-DKO2: Driver Installation

» EPM-DKO02: Installing the Kernel Module
» EPM-DKO02: Configuring Power Controls
EPM-DKO3: Driver Installation

» EPM-DKO03: Installing the GPS Test Clients
EPM-3338: Driver Installation

» EPM-3338: Wi-Fi Module

» EPM-3338: Cellular Module

» EPM-3338: GPS Module

Windows System

)

]

EPM-3032: Driver Installation
» EPM-3032: Configuring Serial Port Mode

» EPM-3032: Changing the Software-Selectable
UART Mode

EPM-3438: Driver Installation

» EPM-3438: Programming Guide

EPM-3337: Driver Installation

» EPM-3338: Wireless Module Driver Installation

» EPM-3338: Configuring a GPRS/HSDPA
Connection (no GPS)

EPM-3338: Configuring GPS
EPM-3338: Configuring a Wi-Fi/802.11
Connection

EPM-3112: Driver Installation

» EPM-3112: Programming Guide

EPM-3552: Driver Installation

» EPM-3552: Patch File Installation

» EPM-3552: Display Configuration

» EPM-3552: Configuring Extended Dual
Displays

EPM-DKO02: Driver Installation

» EPM-DKO02: Controlling Power

EPM-DKO3: Driver Installation

EPM-DKO03: GPS Driver Installation

EPM-DKO03: Cellular Driver Installation

EPM-DKO03: Wi-Fi Driver Installation

EPM-DKO03: Configuring the Cellular Software

Interface

» EPM-DKO03: Configuring a Wi-Fi Software
Interface

EPM-DKO03: Getting Wi-Fi Information

Y V V
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Linux System Peripherals Programming Guide

EPM-3032: Driver Installation

The EPM-3032 may be accessed over the Linux console as a tty device node. The Moxa driver creates a special
device node that is identified as a ttyM* device. The EPM-3032 device nodes are listed as /dev/ttyM8

and /dev/ttyM9, or alternately as /dev/ttyM16 and /dev/ttyM17. The UART API allows you to configure
these device nodes for RS-232, RS-422, 4-wire RS-485, or 2-wire RS-485.

The EPM-3032 driver is mxser.ko, and has been pre-installed
at /1lib/modules/2.6.30-bpo.2-686/kernel/drivers/char/mxser.ko. It will be loaded
automatically when the system boots up.

EPM-3032: Configuring Baud Rate

Example 1: Set the Modulation Rate / Baud)

#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: Return the Modulation Rate / Baud

#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 ) {

// On this line, you may insert a standard baud rate

} else {
ioctl (fd, MOXA GET SPECIAL BAUD RATE, &speed);
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ATTENTION

Maximum baud for the serial ports is 115,200; the stock serial ports on the V2400 series do not support other
bauds. However, the serial port expansion module does support modulation rates up to 921,600 baud.
Standard bauds are: 50, 75, 110, 134, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 9600, 19200, 38400,
57600, 115200, 230400, 460800, 921600. To configure the above code for a standard baud connection, simply
insert the number at the indicated line.

If you use stty to get interface stats from a connection configured for a non-standard baud, the system will
return a rate of 0.

Modulation Rate Inaccuracy

Moxa’s drivers allow engineers to configure our serial devices for non-standard baud rates. Theoretically, these
devices may be set for any baud; however, in practice the only non-standard rates that will communicate at the
chosen modulation rate are whole number factors of the base rate, 921,600 Bd. For any non-standard rates
that are not a whole number factor of 921,600, there will be some inaccuracy in transmission speed relative to
the configured rate.

Standard bauds are 50, 75, 110, 134, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 9600, 19200, 38400,
57600, 115200, 230400, 460800, and 921600. Moxa'’s drivers allow for any whole number factor of 921,600 to
be used without any performance loss (i.e., inaccuracy or deviation from the TBR) in the configured modulation
rate. To calculate the relative inaccuracy for non-standard baud rates which are not a whole number factor of
921,600, users may use the formula below:

TBR - 921600 /(Factor + ENUM /8)
(TBR) 100

Root formula: Inaccuracy =

The variables in this equation above are described below:

TBR = The Target Baud Rate, i.e., any non-standard modulation rate, in baud
Factor = 921,600/TBR (rounded down to the integer)
ENUM = 8 * (921600/Target baud - Factor) (Round up or down)

As an example, below we show you how to calculate the transmission inaccuracy at a target baud rate (TBR)
of 500,000 bps:

Target (non-standard) Baud Rate = 500,000

921,600 .

Factor = ~00000 = 1.8, then round down to the nearest integer for 1.
921,600 .

ENUM = 8 (m) — 1 = 6.7, round to the nearest integer for 7.

Inaccuracy = 500'00(25‘0%?01068)01/&1)+ 718 =1.696 = 1.7%

This result indicates that for a device configured at the non-standard rate of 500,000 Bd, the actual modulation
rate will deviate around 2% from the configured baud.

EPM-3032: Configuring Serial Port Modes

Use the setinterface command to retrieve the parameters of the serial port configuration. The usage

is $:~# setinterface [device node] [interface option]. The device node is the tty device to be
configured. For the serial ports, Moxa uses a proprietary driver whose device nodes are identified with the
marker M. Serial ports 1 and 2 (respectively) on card 1 are referred to as ttyM8 and ttyM9, and ttyM16 and
ttyM17 refer to ports 1 and 2 (respectively) on the second card. The interface option is a number between
0 and 4 that will determine what serial interface should be configured for the port in question. For example:
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$:~# setinterface /dev/ttyM8 0
sets the first serial port on the first card for RS-232 communications. Refer to the examples below for details.

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

Checking Current Serial Settings

To check the current interface setting, type the following. The system should display a response as below.

Moxa: ~# setinterface /dev/ttyMS8
Now setting is RS485-2WIRES interface.

In the example above, port 1 on card 1 is configured as a 2-wire RS-485 interface. After entering the lines of
code below, port 1 gets reset as an RS-422 interface.

Moxa: ~# setinterface /dev/ttyM8 2
Moxa: ~# setinterface /dev/ttyMS8

Now setting is RS422 interface.

ATTENTION

Serial interfaces will shift device node identifiers depending upon the location and number of cards
mounted in the platform, e.g. if there are originally two cards mounted in the machine, and card number 1 is
removed, then the second card’s will change from /dev/ttyM16 and /dev/ttyM17 to /dev/ttyM8 and
/dev/ttyM9.

If a user wants to configure the machine for fixed serial interface device node identifiers, you can create a UDEV
rule in /etc/udev/rules.d/. For help with this, you may consult the UDEV manual files, another Linux
manual, or Moxa technical support for more details.

The system default for EPM-3032 interfaces is RS-232. By editing the device manager’s rule scripts, it is
possible to set all serial ports to one of the serial protocols (RS-485 or RS-422) instead. The steps describe how
to do so.

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

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

2. Next, edit the Moxa’s custom rules file for the device manager. That will be found
at /etc/udev/rules.d/96-moxa.rules. Add the following command to 96-moxa.rules:
RUN+="/bin/setinterface /dev/ttyM%n 0~

# 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"
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ATTENTION

The VendorID for the EPM-3032 is 0x1393m, and the DevicelD is 0x1022.

w

To change the default serial interface mode, edit the setinterface command you have just added to the
Moxa rules file (/etc/udev/rules.d/96-moxa.rules). This will cause the Linux kernel to
automatically set the V2400 module to your preferred interface at every reboot.

For RS-232, use RUN+="/bin/setinterface /dev/ttyM%n 0"

For RS-485 2-wire, use RUN+="/bin/setinterface /dev/ttyM%n 1"

For RS-422, use RUN+="/bin/setinterface /dev/ttyM%n 2"

For RS-485 4-wire, use RUN+="/bin/setinterface /dev/ttyM%n 3"

e

When finished, you must un-mount the writable file system and reboot your computer

Moxa:~# umount /
e
5. Once the computer restarts, confirm that the interfaces have been reset to the default settings.

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

EPM-3438: Driver Installation

Upload the driver package to /dev/shm, a temporary file system on your computer.

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

Install the package
:~# cd /dev/shm
:~# mount -o remount, rw /
:~# dpkg -i ./epm3438-2.6.30-bpo.2-686.de

:~# umount /

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

Module Size Used by

epm3438 4620 O

To force the drivers to automatically load at boot time, you must edit /etc/init.d/moxainit.sh. Using your
editor of choice (below, we use VI), open up the moxainit script and then 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

rr

stop)

modprobe -r epm3438

modprobe -r moxa swtd

modprobe -r moxa-device-dio

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

Moxa:~# mount -o remount,rw /

Moxa:~# dpkg -r epm3438

Moxa:~# umount /

After uninstalling the module, it is advisable to comment out or remove the entries in your moxainit script.

EPM-3438: Programming Digital I/0 or the Counter

Digital input/output channels for the V2400 series are provided by module EPM-3438. These channels can be
accessed at run-time for control or monitoring using the functions in the following sections. Each of the digital
output (DO) channels can be individually set to default to high or low. The digital input (DI) channels can be
used to detect the state change of the digital input signal. The header file of digital I/O functions is mxdgio.h,
which is located in the digit_input_change directory for Linux.

The EPM-3438 module may alternatively be used as a hardware counter, allowing engineers to log the number
of times an I/0 event occurs as it switches from high to low. The hardware counter is exclusive to normal digital
I/0 operations, but is useful for monitoring and analysis of state changes that occur continually at low
frequencies.

Moxa API 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 gives 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 0 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 digital output channel to high.

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.
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Function int mxdgio_set_output_signal_low(HANDLE fd, int port);
Description This function sets a digital output channel to low.
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 I/0O Control Definitions for the Counter Mode

This table shows the API for using the counter mode on the EMP-3438 module. The counter mode already
features de-bounce adjustments, so it should be usable immediately after programming and configuration. To
access the counter values, engineers must open a device node to retrieve the counter’s file descriptor. To read
the counter value on a single EPM-3438, use COUNTER_NODEL1. If you have a second EMP-3438 module and
wish to read the counter for that, you may use COUNTER_NODE2.

#define COUNTER_NODE1 "/dev/epm_3438_counterl"
#define COUNTER_NODE2 "/dev/epm_3438_counter2"
Function mxdgio_epm3438_get_counter(int fd);
Description Gets the counter value
Input <fd> The access to the counter device.
<port> Port number.
Output none.
Return the counter value
Function mxdgio_epm3438_clear_counter(int fd);
Description Clears the counter value
Input <fd> The access to the counter device.
<port> Port number.
Output none.
Return 0:clear success; -n: clear fail

mxdgio.h: The Moxa Digital Input/Output Headers

1. On the software CD that was included with your computer Moxa provides sample code to illustrate some
implementations of common DI/DO functions. To find these sample files, navigate to the directory
/V2100.V24XX/EPM3438/digit_input_change on the CD that is bundled with your module; there,
you will find the mxdgio.h file, which provides a convenient set of macros and an API for either digital I/O
or counter programming.

2. The default initial value for digital output is HIGH. If you want to set the initial output status to LOW, you
may instruct the kernel to load epm_3438.ko with a default LOW setting at boot time. To do this, add the
line epm3438 DO2LOW=1 in /etc/modules. For the setting to initialize, you must reboot your computer
or reload your kernel modules using the modprobe command:

$:~# modprobe -a

Moxa: ~# modinfo /lib/modules/2.6.30-bpo.2-686/kernel/drivers/char/epm 3438.ko

filename: /lib/modules/2.6.30-bpo.2-686/kernel/drivers/char/epm 3438.ko

EPM-3438:

description: DIO/Counter module

author: jared wul@moxa.com
license: GPL

depends:
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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)

mount -o remount, rw /

echo ‘# Load the EPM-3438 DIO driver’ >> /etc/init.d/moxainit.sh.

echo ‘modprobe epm 3438 epm3438 DO2LOW=1’ >> /etc/init.d/moxainit.sh

umount /

Registering Digital I/0 Callback Events

Moxa provides a library of functions that allow a users to develop higher layer functions that respond to DI/O
state changes. These functions allow user applications to create specific responses to digital I/O events by
associating a callback function with an I/0 event.

The source code files of the sample program are located in the
/example/V2100.V24XX/EPM3438/digit input change/ directory.
Four higher layer functions provide programmers with an API for timer callback events:

e digit io timer init

e digit io timer dispatch

® digit io timer add callback

e digit io timer dispatch quit
There are also four functions that give programmers an API for digital I/O callback events, available via
the digit_io_timer_add_callback function:

e DGTIO GET INPUT STATE CHANGE
e DGTIO GET INPUT

e DGTIO GET OUTPUT

* DGTIO SET OUTPUT

The following is an example of the initialization function for registering a callback event.

mngr = digit io timer init();

if (digit io timer add callback (mngr, HWIndex, port, DGTIO GET INPUT STATE CHANGE,
interval, input chg cb, &port) < 0) {

}
if (digit io timer add callback (mngr, HWIndex, port, DGTIO GET INPUT, interval,

input get cb, &port) < 0) {

}

if (digit io timer add callback (mngr, HWIndex, port, DGTIO SET OUTPUT, interval,
output set cb, &port) < 0) {

}
if (digit io timer add callback (mngr, HWIndex, port, DGTIO GET OUTPUT, interval,
output get cb, &port) < 0) |

}

digit io timer dispatch (mngr);
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Implementing Timer Functions on Digital IO Ports

Here are two examples ofDI/DO timer functions.

Example 1

File and Folder: /example/V2100.V24XX/EPM3438/digit input change/digit_io_timer.c

#include <stdio.h>

#include <stdlib.h>

#if !defined( 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;
DGTIO_GET OUTPUT:
sig = mxdgio get output signal (fd, item->port);
item->cb (item->HWIndex, item->port, sig, item->arg);
break;
DGTIO GET INPUT STATE CHANGE:
sig = mxdgio get input signal (fd, item->port);
if (item->last signal!=sigq)
{
item->cb (item->HWIndex, item->port, sig, item->arg);
}
break;
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);
}
else
{
mxdgio set output signal low(fd, item->port);
}
break;
default:
return;
}

item->last signal = sig;
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/**** release the timer operation ****/
static void
dgio input change release (DGIOMNGR *mngr)
{
int 1i;
DGIOITEM *item, *next;
item=mngr->list;
while (item)
{
next = item->next;
free(item) ;
item = next;
}
for ( i=0; i<HW_TOTAL; i++ )
if (mngr->£df[i])

mxdgio_close(mngr—>fd[i]);

/****

This function initializes a timer manager

Returns: Return a pointer to the manager.

****/

DGIOMNGR*

digit io timer init(void)

{

DGIOMNGR *mngr;

mngr = (DGIOMNGR*) calloc(l, sizeof (DGIOMNGR)) ;
if (mngr)

{

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(l); // The second EPM-3438

#endif

if (mngr->£fd[0] < 0)
{
free (mngr) ;

mngr = NULL;

}

return mngr;

Vo adds a digital IO timer with a selected operation mode
Inputs: \

<mngr> timer manager \

<HWIndex> specify which hardware device;
0: embedded DIO, N
1: EPM-3438 #1, \
2: EPM-3438 #2 \

<port> specify which DIO pin A\

<mode> the operation mode on the port
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<interval> the interval (in milliseconds) between 2 calls \
to a user-defined function \
<cb> the user-defined callback function
<arg> argument to the function A\
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 (!item)
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 (mngr) 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 !defined( WIN32 WCE) && !defined(WIN32)
struct timeval to;
#endif
mngr->dispatch = 1;
while (mngr->list && mngr->dispatch)
{
for (item = mngr->list; item != NULL; item = item->next)

{
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if (mngr—>now_time < item—>next_time) /* not yet */
continue;
/*** over due, executable ***/
n = mngr->now_time - item->next time;
/*** move to the next time ***/
item->next time = mngr->now timet+item->interval-n;
dgio input change exec (mngr, item);
}
ms sleep = MAX TIME;
/*** get the amount of time to sleep **x/
for (item = mngr->list; item != NULL; item = item->next)
{
if (mngr->now time < item->next time) /*** not yet ***/
{
n = item->next time - mngr->now time;
if (n < ms sleep) ms sleep = n;

continue;

}
if (ms_sleep!=MAX TIME)
{
#1f !defined( 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) /*
break;
#else
Sleep (ms_sleep);
#endif

mngr->now_time += ms_sleep;

}

dgio input change release (mngr);

Example 2 (Implementing Timer Functions on Digital I0 Ports)

File and Folder: /example/V2100.V24XX/EPM3438/digit input change/main.c

#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 0;

}

static int

input get cb(int HWIndex, int port, int sig, void *argq)

{
printf ("input get cb() HWIndex %d port %d sig %d\n", HWIndex, port, sig);
return 0;

}

static int
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output set cb(int HWIndex, int port, int last sig, void *argq)
{
printf ("output set cb() HWIndex %d port %d last sig %d\n", HWIndex, port,
last sig);
last_sig++;
last sig %= 2;
printf ("new sig=%d\n", last sig);
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 0;
}
#define INTERVAL
int
#if defined( WIN32 WCE)
WINAPI
WinMain ( HINSTANCE hInstance, HINSTANCE hPrevInstance, LPTSTR lpCmdLine, 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)lpCmdLine, 255, cmdline, 256, NULL,
NULL) ;
argc = split line(argv+l, 32, cmdline)+1;
#endif
if (argc > 1) interval = atoi(argv[l]);
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;

}
/ / 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;

}
digit io timer dispatch (mngr);

return 0;

Example 3: Read the EPM-3438 counter value and clear the counter

File and Folder: /example/V2100.V24XX/EPM3438/digit input change/tcounter.c
#include <stdio.h>

#include <stdlib.h>

#include <sys/time.h>

#include <fecntl.h>

#include <unistd.h>

#include <signal.h>

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

#define COUNTER NODEl1l "/dev/epm 3438 counterl” // The first EPM-3438

#define COUNTER NODE2 "/dev/epm 3438 counter2" // The second EPM-3438

int main(int argc, char * argvl[])
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int retval;
int fd, fd2, len;

unsigned int counter value;
fd=open (COUNTER NODE1, O RDONLY) ;
while( 1 ) {
printf ("\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 faill\n");

}
close (fd) ;

return 0;

EPM-3337 Driver Installation

Moxa’s EPM-3337 module supports 3G, GPS, and Wi-Fi. This section introduces how to configure these
functions in the Linux platform.

The EPM-3337 driver operates in two modes: Linux and Windows. The default is Windows mode. During this
process, the user will run a script that will reset the driver from Windows mode to Linux mode.

1. Remount the root file system read-write:

Moxa:~# mount -o remount,rw /

2. Use dpkg to install the Debian package, epm3337.deb. This package file installs the driver and a few
scripts to configure the initialization process. epm3337.deb is not available on your software CD; you
must download it from the Moxa website
at: http://www.moxa.com/support/download.aspx?type=support&id=1799.

Moxa: /home# dpkg -i epm3337.deb

3. Moxa provides an automated shell script to perform the initial set up of the EPM-3337 module, to configure
the initialization process and set the EPM-337 to Linux mode. After installing epm3337.deb,
the moxa hc25_setup_mdm. sh script should have been automatically installed in the /home directory.

This script only needs to be run once.

Moxa:/home# sh moxa hc25 setup mdm.sh

4. To see if the the kernel module is properly loaded and set up you should use the Debian Isusb command.
This will list the vendor and product IDs for all USB devices; the Sierra Wireless MC8305 HSPA card will
show one of either two IDs, depending on how it is set up. MDMNet mode is the default, and is used for
Windows, MDM mode is for Linux. Your device should be displaying the Linux ID:
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e USB Device ID: 0681:0040 - Windows mode (MDMNet mode, default factory setting)

e USB Device ID: 0681:0047 - for Linux (MDM mode)
Confirm that the installation has been successful and your card is accessible by querying the USB bus, as
below:

Moxa:/home# lsusb

Bus 001 Device 010: ID 0681:0047 Siemens Information and Communication

5. To allow the driver to load at startup you first need to alter the RC entry in the appropriate runlevel
commands directories. These are directories of symbolic links arranged by runlevel that point to the
initialization files located in /etc/init.d. To enable the file to be loaded at boot time, change the first letter
in the name of the symbolic link pointing to the EPM-3337 initialization file from N (igNore) to S (Start).
The default runlevel for the V24XX series computers is 2. To change the file name of the symbolic link,
navigate to /etc/rc2.d and issue the following command (this reboots the system to load the module):

Moxa:~# cd /etc/rc2.d

Moxa:/etc/rc2.d# mv N98moxa hc25 load driver S98moxa hc25 load driver & reboot

6. To get full wireless capabilities, you will also need to install software packages from an official Debian
repository; this will likely require an internet connection.
If you do not wish to expose the computer to the open Internet, then you may prepare a software CD in
advance and use that, instead. This will require an alteration of your apt.source list, however. For more
information on how to do this, consult this web page:

http://answers.oreilly.com/topic/19-how-to-install-debian-packages-from-cd-rom/

If you have not altered your apt.sources list and are connected to the Internet, then you should be able to

issue the commands below and automatically download the latest versions.

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

7. To enable reate the correct links for wpa_supplicant
Moxa:/etc/network/if-up.d# 1n -sf /etc/wpa_supplicant/ifupdown.sh wpasupplicant;
1n -sf /etc/wpa_supplicant/ifupdown.sh wpasupplicant;

In -sf /etc/wpa_supplicant/ifupdown.sh wpasupplicant;

1n -sf /etc/wpa_supplicant/ifupdown.sh wpasupplicant

8. Now remount the root file system (/.) read-only using the unmount command, and reboot your device to
complete the installation.

Moxa:~# umount /; reboot

ATTENTION

The PPP v2.4.4 sometimes connects to the incorrect DNS; here are two workarounds:
1. Assign the DNS server manually: Comment out usepeerdns from /dev/pppt/chtgprs. Then
assign a DNS manually, in /etc/resolv.conf.
2. Use apt-get to remove ppp 2.4.4 and install ppp-2.4.5.deb
Moxa:~# apt-get remove ppp

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

EPM-3337: Operating Modes

The EPM-3337 module has two operating modes, Normal and Multiplex:

Normal Mode Supports GPRS/HSDPA, but no GPS. The ports are allocated as follows:

e Modem port: /dev/ttyACMO

e Command port: /dev/ttyUSBO

Multiplexer Mode supports GPRS/HSDPA and GPS. A multiplexer program must be run to put the module into
multiplexer mode. The ports are allocated as:

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

ATTENTION!

If two EPM-3337 modules are being used, set module_num=2 in the EPM-3337 initialization script, found
at /etc/init.d/moxa_hc25_mux_script.

WARNING!

If GPS functionality is not needed, normal mode will give better performance.

EPM-3337: Normal Mode—GPRS/HSDPA

This section illustrates how to establish a point-to-point connection using pppd. The example files used are:

o /etc/ppp/peers/chtgprs: the GPRS options file for chat
e /etc/chatscripts/chtgprs-connect: chat connections file

e /etc/chatscripts/chtgprs-disconnect: chat disconnection file
To set up GPRS using pppd:

1. Configure the file /etc/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 (Carrier Detect) signal.
2. Configure /etc/chatscripts/chtgprs-connect. For all AT commands, all options should be separated by
a comma, and all strings must be enclosed in double quotations.
a. First, check the packet data protocol type and Access point name of the ISP;
A basic command would be AT+CGDCONT=1, <PDP_type>, <APN>. If your PDP type and APN were
(respectively) IP and Internet, the above command would be written:
AT+CGDCONT=1, “IP”, “Internet”
b. Check the ATD dialout number: ATD <number>
c. Connect using the configuration files: pppd call chtgprs
3. Finally, confirm your configuration is correct by validating the connection state using ifconfig ppp0. If
the connection is ok, ifconfig will show an extended description of all internal data about the ppp0 (or pppn)
interface.

EPM-3337: Multiplexer Mode: GPS + GPRS/HSDPA

GPS functionality can only enabled when the module is set for multiplexer mode. In multiplexer mode, the
system uses a pseudo-terminal slave (pts) instead of reading serial ports (/dev/ttyACMx) to communicate.

To enable multiplexer mode, you must change the pppd configuration file found in the PPPd configuration folder
at /etc/pppd/peers by changing the modem port used entry to /dev/pts/0. This should be the first line
in your configuration file following the title. Simply comment out the /dev/ttyACMO entry and on the next line
add the following line (as shown in the full peers file, displayed below):

/dev/pts/0 # modem port used

# File: /etc/ppp/peers/chtgprs

# See /etc/ppp/option for detail

#/dev/ttyACMO # modem port used
/dev/pts/0 # modem port used
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115200 # speed

defaultroute # use the cellular network for the default route
noipdefault

usepeerdns # use the DNS servers from the remote network
#nodetach # keep pppd in the foreground

nocrtscts # hardware flow control

lock # lock the serial port

noauth # don't expect the modem to authenticate itself

persist # if a connection terminated, try to reopen

#demand

#Carrier Detect or Data Terminal Ready,

#choose modem(default) or local (ignore)

#modem

local

#Debug option---

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

#logfile /var/ppp.log

Use the next two lines if you receive the dreaded messages:

#
#
# No response to n echo-requests
# Serial link appears to be disconnected.
# Connection terminated.

#

lcp-echo-failure 4

lcp-echo-interval 65535

#add -V for debug
connect "/usr/sbin/chat -v -f /etc/chatscripts/chtgprs-connect"

disconnect "/usr/sbin/chat -v -f /etc/chatscripts/chtgprs-disconnect"

The following steps illustrate how to set up GPS and use gpsd.
1. Set the module to enter multiplexer mode at startup by setting the initialization script, found in /etc/rc2.d,
to run at boot time.

Moxa:/etc/rc2.d# mv N99moxa hc25 mux script S99moxa hc25 mux script

2. Reboot and the script will switch the modem to run in multiplexor mode.

ATTENTION

The number assigned to the pseudo-terminals (pts) is affected by remote logins (e.g., ssh, or telnet). The
moxa_hc25_mux is run at startup to make sure the pseudo-terminals are generated as pts/0, ~/1, ~/2, etc, so
that remote logins will not interfere with your GPS connections.

WARNING

If you have previously configured the EPM-3337 for normal mode, be sure to return the runlevel command
/etc/rc2.d/S98moxa hc25 load driver

back to

/etc/rc2.d/N98moxa_hc25 load driver.

4-18



V2400 Series Expansion Modules Software Installation and Programming Guide

Reboot the computer.

4. The multiplexer will now automatically start at bootup and will be associated with the modem port
/dev/ttyACMO; it will generate three virtual terminal ports.

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

If you have a second EPM-3337 module, the allocation will be:
e /dev/pts/3: Modem port 2

e /dev/pts/4: Command port 2
e /dev/pts/5: GPS port 2

ATTENTION

When in multiplexer mode the serial terminal will only accept AT commands that end with \r\n (i.e.,

carriage return+newline). However, it is possible to set the serial emulator to automatically translate simple
carriage return symbols (\r) to carriage.return+newline (\r\n).

To enable automatic translation of carriage return (\r) to carriage return+newline (\r\n), you may reset the

terminal output flag with this command:

Moxa~#: stty -F /dev/pts/1l opost onlcr.

The tag onlcr will allow the serial terminal to automatically translate \r to \r\n. You can see the translation at
work in step 4, just below this note.

5. Enable the GPS port:

Moxa:~# cat < /dev/pts/l & echo -e "AT"SGPSS=4\r" > /dev/pts/1

You may cancel the above command by using

Moxa:~#killall cat, or<ctrl>+C

6. Verify you are receiving 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
$SGPGGA,061824.0,2458.835139,N,12133.055835,E,1,05,19.7,-103.5,M,,,,*14

SGPRMC, 061824.0,A,2458.835139,N,12133.055835,E,,,290710,, ,A*68
SGPGSA,A,3,24,21,06,31,16,,,,+4+,,,25.5,19.7,18.5*29
$GPVTG,,T,,M,0.0,N,0.0,K*4E

7. Install the GPS daemon:

Moxa:~# apt-get install gpsd

8. Start gpsd to begin reading NMEA data from the GPS command port (/dev/pts/2):

Moxa:~# gpsd /dev/pts/2

9. For remote connections, you may use ssh to connect and issue the cgps command. If cgps is properly set
up, it will display the following information (screen shot at top of next page):
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Time: 2818-87-29TA6 :46:38. 82 : : SHR: Used:
Latitude: 24.988836 N
Longitude: 121.552724 E
Altitude: 187.5 m

Speed: n-a

Heading: n-a

Climb: 8.8 M /Min
Status: 30 FIX (13 secs)
GPS Type: Generic NMEA
Horizontal Err: +/- 131 m
UVertical Err: +/— 78 n
Course Err: nsa

Speed Err: +/— 973 kph

[l ol ol A o A A ol e i 4

H.8688 B.888 7 3184.48 7 3
GPSD, 0=RMC 1288385997.888 B.885 24.98M836 121.552725 187.58 139.28 83.28 H6.HH8H
H.8688 B.888 7 Z28d4.88 7 3

To stop the GPS module from transmitting, send

AT”SGPSS=0

to the command port. The following code will allow you to monitor the cutoff of the signal. Use
Moxa:~#killall cat

to close the live display of the device data.

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

Moxa:~# killall cat

ATTENTION

For more information about gpsd the following references are available online:

The GPSD Unix manual page: http://gpsd.berlios.de/gpsd.html
The GPSD project website: http://catb.org/gpsd/

The GPSD coder’s website, at Savannah: https://savannah.nongnu.org/projects/gpsd/

The CGPS Unix manual page: http://www.pkill.info/linux/man/1-cgps/

The Debian User Forums: http://forums.debian.net/
The Debian Administrator’s Handbook: http://debian-handbook.info/browse/stable/

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 details

/dev/pts/0 # modem port used
115200 # speed

Now you can connect GPRS/HSDPA through pppd

Moxa:~# pppd call chtgprs ‘

EPM-3337: Troubleshooting PPPD

To troubleshoot pppd problems, first put the daemon into debug mode by opening
/etc/ppp/peers/chtgprs and taking the steps on the page following:

First activate the debug mode and start writing to the logfile (/var/ppp.1log) by un-commenting the
options; this is done by deleting the pound sign (#) at the front of the line.
Make the logfile verbose by adding the -V option to the /usr/sbin/chat command.

4-20


http://gpsd.berlios.de/gpsd.html
http://catb.org/gpsd/
https://savannah.nongnu.org/projects/gpsd/
http://www.pkill.info/linux/man/1-cgps/
http://forums.debian.net/
http://debian-handbook.info/browse/stable/

V2400 Series Expansion Modules Software Installation and Programming Guide

#Debug option---

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

logfile /var/ppp.log

connect "/usr/sbin/chat -v -V -f /etc/chatscripts/chtgprs-connect"

Now, /var/ppp.log will return much more detailed debugging messages.

EPM-3337: Setting up a Wi-Fi Connection

In this section we show you how to connect to an 802.11 access point using WPA2 (RSN). The connection
program we will use is wpa_supplicant.

The basic command to connect for WPA-supplicant is:
Moxa:~# wpa supplicant -i <interface> -c <configuration file> -B

The -B option should be included because it forces the supplicant to run in the background.

Example 1: Connect to an AP using WEP

WARNING

Moxa strongly advises against the use of the WEP and WPA encryption standards. Both are now
officially deprecated by the Wi-Fi Alliance, and are considered insecure. To guarantee proper Wi-Fi encryption
and security, please use WPA2 with the AES encryption algorithm.

The SSID for this hypothetical network is test_wep, and the WEP encryption key is 1234567890
(hexadecimal).
A. First, create a WEP configuration file; write the sample below as
/etc/wpa_supplicant/test wep.conf:

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 command. If you are in the wpa_supplicant directory, then:
Moxa:~# wpa_supplicant -i wlan0 -c test_wep.conf -B
C. Use iwconfig to check the connection state. This will return something close to the following:
wlanO IEEE 802.l1labgn 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
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Example 2: Connect to an AP using WPA

WARNING

Moxa strongly advises against the use of the WEP and WPA encryption standards. Both are now
officially deprecated by the Wi-Fi Alliance, and are considered insecure, sub-standard encryption methods. To
guarantee proper Wi-Fi encryption and security, please use WPA2 with the AES encryption algorithm.

This hypothetical AP uses test_wpa as its SSID, and 1234567890 (ascii) as its WPA key.
A. Create the WPA configuration file in the WPA supplicant configuration directory:
/etc/wpa_ supplicant/test_wpa-wpa2.conf

as shown below:

network={

ssid="test wpa"

key mgmt=WPA-PSK
proto=WPA RSN
pairwise=TKIP CCMP
group=TKIP CCMP
psk="1234567890"

ATTENTION

The WPA supplicant configuration file test_wpa-wpa2.conf may be used to connect to either WPA or
WPA2/RSN encrypted networks, using either the TKIP or CCMP protocol. Using this configuration, when
connecting to an access point WPA supplicant will automatically choose the most secure protocol available.

B. Connect with the following command:
Moxa:~# wpa_supplicant -i wlan0 -c test_wpa.conf -B

C. Use iwconfig to check the connection state:
IEEE 802.1labgn 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-B0C3-7CC8-0F9C-D059-2881-F815-E4DB-3705-6969-8253-865E-4
DF0-FDB8-AECL [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

Example 3: Connect to an AP using RSN (WPA2)

This hypothetical AP uses test_wpa2 as its SSID, and 1234567890 (ascii) as its WPA key.
A. Create the configuration file test_wpa-wpa2.conf, as described in the section just above.

B. Use iwconfig wlanO to view details about the connection configuration.
IEEE 802.1labgn 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]
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ATTENTION

Here are some references for more information about WPA Supplicant:

The official homepage for WPA Supplicant: http://hostap.epitest.fi/wpa_supplicant/

The configuration

README: http://hostap.epitest.fi/gitweb/gitweb.cgi?p=hostap.qgit;a=blob plain;f=wpa supplicant/README
Wi-Fi Configuration Using WPA and WEP:

http://www.gnx.com/developers/docs/6.4.1/io-pkt en/user guide/wpa background.html

ExampleNow page showing WPA Supplicant configuration and usage examples:
http://www.examplenow.com/wpa supplicant/

EPM-3337: Getting Wireless Card Information

The program iw is a Linux configuration utility for wireless devices that can acquire more complete information
than iwconfig. Although still under development, it contains some useful functionality.

To get connection data, issue the command

Moxa:~# iw dev <interface> station dump:

Moxa:~# iw dev wlan0 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

ATTENTION

More information about the iw utility may be found here:.
http://linuxwireless.org/en/users/Documentation/iw/

EPM-3112: CAN Bus Interface

The EPM-3112 module provides V24XX series computers with a CAN bus interface. 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.

The Moxa EPM-3112 module provides the CAN bus interface for industrial CAN communication. Users can use
Moxa’s CAN library or the local GNU/Linux device control interface (ioctl) to program reads, writes, and controls
for CAN devices.

EPM-3112: Driver Installation

CAN is a serial bus protocol for connecting and controlling electronic devices in harsh environments. A CAN bus
connects electronic control units (ECUs) so that each node may send and receive messages that consist of an
ID (to identify the message-type and sender) and up to eight message bytes.
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Moxa EPM-3112 module provides a CAN bus for industrial CAN communication. You may use Moxa'’s CAN library
or the local GNU/Linux device control interface (ioctl) to program reads, writes, and controls for CAN devices.
To install the EPM-3112 kernel module:

1.

2.

Make the root file system writable:

Moxa:~# mount -o remount,rw /

Use the dpkg installer to install the epm3112.deb package. This package will automatically enable your
EPM-3112 module to load at boot time:

Moxa:/home# dpkg -i epm3112.deb

Re-mount the root system read-only:

Moxa:~# umount /

Then modprobe the module, moxa_can, or reboot your device to finish this installation.

EPM-3112: Programming Guide

Moxa’s CAN Library

Moxa’s CAN programming library, mxcanbus_1x.c, is an open-source CAN bus library. The
commands for mxcanbus_1x.c are documented in the following tables.

Moxa CAN Functions

Function unsigned int mxcan_get_bus_timing (unsigned int fd)

Description Get the bus timing of an open port.

Input <fd> open file handle

Output None

Return 0 on failure, otherwise the bus speed in KHz

Function int mxcan_get_parameters (unsigned int fd, CANPRM *param)

Description Return the parameters of an open port.

Input <fd> open file handle

Output <param> pointer to a structure of CANPRM

Return 0 on success. Otherwise return a negative value

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

Description Return the register values of an open port.

Input <fd> open file handle
<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 Return the statistics of an open port.

Input <fd> open file handle

Output <stat> point to a contianer of statistics

Return 0 on success, otherwise failure

Function int mxcan_inqueue (unsigned int fd)

Description Return the number of received bytes queued for an open port.

Input <fd> open file handle

Output None
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Return < 0 on failure, the number of bytes
Function unsigned int mxcan_open (int port)
Description Open a CAN port using its local GNU/Linux device node ID
Input <port> port number starting from 1. In Linux, port 1 will be opened as /dev/can0
Output None
Return 0 on failure, otherwise return fd
Function int mxcan_outqueue (unsigned int fd)
Description Return the number of bytes an open port has queued for transmission
Input <fd> open file handle
Output None
Return < 0 on failure, the number of bytes
Function int mxcan_purge_buffer (unsigned int fd, unsigned int purge)
Description Purge an open port’s buffers
Input <fd> open file handle
<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 for an open port.
Input <fd> open file handle
<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 an open file handle ID to be non-blocking.
Input <fd> open file handle
Output None
Return 0 on success, otherwise returns a negative value
Function int mxcan_set_parameters (unsigned int fd, CANPRM *param)
Description Set the parameters for an open port.
Input <fd> open file handle
<param> pointer to a structure of CANPRM
Output None
Return 0 on success, otherwise return a negative value

Moxa definitions for CAN bus Macros

#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)

Moxa’s CAN Library: Sample Code

You may download the entire mxCAN bus library and sample code from the MOXA website.
http://www.moxa.com/support/support home.aspx
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EPM-3552: Driver Installation

The Moxa EPM-3552 module provides VGA and DVI video display for Moxa’s V2422 and V2426 computers.

1. Make the root file system writable.
Moxa:~# mount -o remount,rw /
2. Install the package epm3552.deb. The EPM-3552 Debian software package is not available on your
software CD. It must be downloaded from the Moxa website, and may be found
at http://www.moxa.com/support/download.aspx?type=support&id=1799.

Moxa:/home# dpkg -i epm3552.deb

3. Install the gconf-editor. This is available using standard Debian repositories available on the Internet.

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 stop; /etc/init.d/gdm start

6. Disable the xrandr plug-in, because the gnome-settings-daemon gives poor x-rander support. In
gnome, launch Applications > System Tools > Configuration Editor, and then cancel xrandr active
options; you will find it in /apps/gnome_settings_daemon/plugins/xrandr/.

-

& Configuration| Editor =xrandr SEE
File Edit Bookmarks Help
e N v | val
P 3 gnome-system-tools ame aue
P 3 gnome-terminal El L
(1) priority 1

P 3 gnome-volume-control
< B gnome_settings_daemol
3 editor
3 keybindings
< B3 plugins
3 ally-keyboard
3 background
3 clipboard
3 font

8 keybindings Long description: Set to True to enable the plugin to rr
3 keyboard settings.

H Key Documentation

Key name: Jappsfgnome_settings_daeman/plug
Key owner: gnome-settings-dasmon

Shart description: Enable xrandr plugin

3 media-keys

i | >
Japps/gnome_settings_daemon/plugins/xrandrfactive

7. Re-mount the root file system as read-only.

Moxa:~# umount /

EPM-3552: Configuring the X Server

The V2422 and V2426 computers already support VGA and DVI display output, so this section illustrates how
to configure EPM-3552 to display a single desktop across dual monitors that are run out of the EPM-3552's DVI
and VGA ports.

This configuration was successfully tested with two 18” and two 22” monitors sharing the same aspect ratio.

Connect your monitors to the EPM-3552 module before booting the computer.
2. After booting up, first back up the local interface’s configuration file, which is located
at /etc/X11/xorg.conf.

Moxa:~#cp /etc/X1ll/xorg.conf /etc/X1ll/xorg.conf.BAK

3. Next, rename the new configuration file xorg.conf-epm3552-dual to xorg.conf. This file should have
been installed with the Debian package file you installed in step 2, above.

Moxa:~#cp /etc/X1l/xorg.conf-epm3552-dual /etc/X1l/xorg.conf

4. Now, you may edit the new XOrg display configuration using your preferred text editor. For the built-in Intel
chipset, the only thing you should need to configure is the screen size. The value 3840x1080 is the
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maximum resolution (1920 x1080 x 2) of a desktop shared across two monitors. This is possible by
configuring the EPM-3552's VGA and DVI interfaces to extend a display across both interfaces.

Section "Screen"

Identifier "Screen Intel"
Device "Device Intel"
Monitor "VGA"
SubSection "Display"

Depth 24

Virtual 3840 1080
EndSubSection

EndSection

5. 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 /etc/X11/Xsession.d/45xrandr.
a. To display an extended desktop use the configuration below:
#Resolution
res=1920x1080
#Extended mode
xrandr --output TMDS-1 --mode $res --right-of VGA --output VGA --mode S$res

#Clone mode

b. To display a cloned desktop use the configuration below:
#Resolution

res=1920x1080

#Extended mode

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

xrandr --output TMDS-1 --mode S$res --same as VGA --output VGA --mode S$res

xrandr --output TMDS-1 --mode S$res --same-as VGA --output VGA --mode S$res

The tags are explained below:
output: Defines which interface the XRandR settings will apply to; DVI is TMDS-1, VGA is for VGA
right-of: Defines the relative position of the interface in the extended desktop
same-as: Sets clone mode
mode: Sets the screen resolution
6. Next start the X server:
Moxa: ~#/etc/init.d/gdm start

EPM-3552: Enabling a Dual Screen Display

To use two EPM3552 modules side-by-side you must first enable the second module by uncommenting the settings found
under the Device_DL2, Monitor_DL2, and Screen_DL2 sections in your new xorg.conf (formerly
xorg.conf-epm3552-dual) in the /etc/X11 directory. You must also uncomment the Screen 2 option in the Server
Layout section. You may review the sample file provided below for more details.

#Setting for the second EPM3552 module

Section "Device"

Identifier "Device DL2"

driver "displaylink"
Option "fbdev" "/dev/fbl"
EndSection
Section "Monitor"
Identifier "Monitor DL2"

EndSection

Section "Screen"
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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 O

Screen 1 "Screen DL1" LeftOf "Screen Intel"

Screen 2 "Screen DL2" LeftOf "Screen DL1"

InputDevice "Generic Keyboard" "CoreKeyboard"
InputDevice "Configured Mouse" "CorePointer"
EndSection

When finished, connect a monitor to the second EPM-3552 module and reboot your system to activate the settings.

NOTE For Linux systems, due to the limitations of the Linux RandR design the EPM-3552 display module cannot be
extended or mirrored across the V2422/V2426 computers’ built in VGA/DVI-I display interfaces. Likewise,
When using the EPM-3552 display module the display may not be mirrored or extended across the built-in
interfaces, either. When using the EPM-3552 display module, it is only possible to use one of the V24XX series’
built-in display interfaces a single, independent, standalone display.

EPM-3552: Configuring a Single Display

Back up your /etc/X11/xorg.conf file and then rename xorg.conf-epm3552-single to xorg.conf (see the
section above, on chipset configuration, if you need to review the commands). Next, start the X window to
launch a solitary display only on the EPM-3552 module.

EPM-3552: 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 /etc/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 X RandR
or G RandR, located in System > Administration > Multiple Screens, to change the layout and resolution.

258

ﬁ Add/Remove Applications

13| Preferences » |
Configure multiple screens

L]
;4;:%; Help 5] Neto..
& About GNOME @ partition Editor

") Printin
- Log Out root... e 9
Services

FE cbmend raldan

NOTE Whenever you test new X RandR settings—such as when you adjust the resolution—the display will be reset to
cloned displays. So when using extended displays, whenever you have changed and tested a new setting make
sure to first re-set the display to Extended Mode before applying the settings and exiting the interface.
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ATTENTION

1. To make sure the kernel module loads properly, be sure to connect the monitor to the EPM-3552 module
before booting up the computer.
2. The built-in VGA/DVI port only supports clone and extended mode; dual head mode is not supported.

3. The X RandR project homepage may be found here:
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

5. For the X RandR Unix manual page (i.e., man page), check here:
http://www.thinkwiki.org/wiki/Xorg_RandR_1.2

EPM-DKO02: Driver Installation

Moxa’s EPM-DK02 module supports 2 mini PClIe slots for connecting mini PCle modules.

e Silot 1: Physical interface: mini PCle
Electrical interface: mini PCle, USB 2.0.
e Silot 2: Physical interface: mini PCle

Electrical interface: USB 2.0.

EPM-DKO02: Installing the Kernel Module

1. Remount the root file system so it is writable:

Moxa:~# mount -o remount,rw /

2. Use dpkg to install the epmdk02.deb package, found at at EPM-DK02\package\epmdk02.deb.

Moxa:/home# dpkg -1 epmdk02.deb

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

Moxa:~# umount /

4. Load the Moxa EPM-DKO02 driver. To do so manually, use the following command:

Moxa:~# modprobe moxa dk02

5. To automatically load the module at startup, add the following line into /etc/rc.local:

Moxa:~# echo ‘modprobe moxa dk02’ >> /etc/rc.local

EPM-DKO02: Configuring Power Controls

The EPM-DK02 module comes with the capability of automating a modular device’s power status. Please be
advised, however, that this function is provided primarily for powering on and off a GPRS/HSDPA card that use
a USB interface. It is NOT advisable to use this function with PCIe devices, because doing so may damage
them.
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WARNING

Use of the EPM-DKO02’s onboard power controls for control of PCIe or USB-DOM devices is discouraged. Using
the onboard power controls for control of PCIe and USB-DOM devices may damage the devices (PCIe) or
corrupt data (USB-DOM). Any use of the EPM-DKO02’s automated, onboard power controls with PCIe
and USB-DOM devices is undertaken at the user’s own risk.

Nor is it advisable to use the power control feature with USB DOM devices, because these devices involve the
mounting and unmounting of file systems, and while the Linux system will be able to automatically mount the
USB DOM file systems as they come online, without careful scripting it will not be able to automatically
unmount the file systems once the device goes offline.

The command for manipulating the PCle card’s power feature is the mx-dk02 control. The precise syntax is as
follows, with slot_number indicating the number of the card slot located on the EPM-DKO02 board itself (i.e.:
slot_number does not refer to module slots on the V24XX computer itself):

Moxa:~# mx-dkO2-control <slot number> <on/off flag>

The on flag is 0, and the off flag is 1..
Fox example, if you want to power off USB connectivity on slot 1, issue the following command:

Moxa:~# mx-dk02-control 1 0

Note that the slot humber will depend on the position of the interface within the card:

4 )

Module 1 Module 2
FTTT T | FTTT T |
! Slot1 | ! Slot3
| ! | !
Tt 1 Tt 1
I 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, but when it is powered off the system
cannot automatically unmount its partitions.

Any use of the EPM-DKO02’s automated, onboard power controls with PCIe interfaces and USB-DOM
devices is undertaken at the user’s own risk.

WARNING

Note that the power control 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.

Any use of the EPM-DKO02’s automated, onboard power controls with PCIe interfaces and USB-DOM
devices is undertaken at the user’s own risk.
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EPM-DKO3: Driver Installation

The EPM-DKO3 provides a combination GPS/GPRS card with an extra card slot where a second Wi-Fi, GPS, or
GPRS card may be installed. The kernel module for the GPS card bundled with the EPM-DKO03 is precompiled
into the Linux kernel binary, so there is no need to install another one. The GPS card may be accessed and
controlled using the GPS daemon (GPSd), over the ports /dev/ttyACMO, or /dev/ttyACM1 (if a 2nd GPS
module is installed). To set up the kernel module:

1. First check if the GPS card is transmitting raw data by issuing the following command to the device node,
/dev/ttyACMO. If no data is being returned by the card, first try adjusting the GPS antenna to troubleshoot
the problem. If there is no way of establishing reception, contact Moxa technical support at the phone
number provided in the title plate of this manual.

Moxa:~# cat /dev/ttyACMO
$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,,,,*14

SGPRMC, 061824.0,A,2458.835139,N,12133.055835,E,,,290710,, ,A*68
SGPGSA,A,3,24,21,06,31,16,,,,+4+,,,25.5,19.7,18.5*%29
$GPVTG,,T,,M,0.0,N,0.0,K*4E

2. Next, install the Linux GPS daemon from public repositories. GPSd is the GPS background interface that will
communicate with the raw GPS device. First, terminate the cat process you have just initiated using
Moxa:~# killall cat

and then install the GPS daemon:

Moxa:~# apt-get install gpsd

ATTENTION

If you do not wish to expose the computer to the open Internet, then you may prepare a software CD in
advance and use that, instead. This will require an alteration of your apt.source list, however. For more
information on how to do this, consult this web page:

http://answers.oreilly.com/topic/19-how-to-install-debian-packages-from-cd-rom/

3. Start the GPS daemon:

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

EPM-DKO3: Installing the GPS Test Clients

Next, you must install test clients for gpsd. Xgps is a simple X interface test client that displays GPS position, time, and
velocity information along with the location of accessible satellites. Cgps is similar to xgps, but is able to run over a serial
or terminal interface and does not feature the pictorial satellite display.

1. You may install cgps and xgps using Debian’s public repositories, accessible over the Internet:

Moxa:~# apt-get install gpsd-clients

ATTENTION

If you do not wish to expose the computer to the open Internet, then you may prepare a software CD in
advance and use that, instead. This will require an alteration of your apt.source list, however. For more
information on how to do this, consult this web page:

http://answers.oreilly.com/topic/19-how-to-install-debian-packages-from-cd-rom/
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2.  You may now use cgps and xgps to query the GPS daemon. Xgps is used on the desktop, and cgps is used
on the command line terminal, or over a serial emulator/interface. You may access either client by logging
in remotely, using SSH or a virtual desktop. To get a basic report on the current GPS data, call cgps on the
console:

Moxa~#: cgps
and you should a report that looks something like this:

Time: 2818-87-29TA6 :46: 38 .82
Latitude: 24 .988836 N
Longitude: 121.552724 E
Altitude: 187.5 m

Speed: nsa

Heading : nsa

Climb: 8.8 M Min
Status: 3D FIX (13 secs)
GPS Type: Generic HMEA
Horizontal Err: +/- 131 m
Uertical Err: +/- 78 m
Course Err: nsa

Speed Err: +/— 973 kph

AL ZACZEZALZTZ

B.888 B8.8688 7 318.48 7?7 3
GPSD,0=RMC 128@385997.08688 B.885 24.988836 121.552725 187.58 139.20 B83.20 0.0060
B.8808 B.8680 7 260.868 7 3

NOTE You may call the Unix man pages for more information on configuring and using the GPS daemon (man gpsd)
or the GPS client (man cgps). Or visit the GPSd project website for more completely documentation:
http://gpsd.berlios.de/

EPM-3338: Driver Installation
EPM-3338: Wi-Fi Module

Follow these steps to install the Wi-Fi module for the EPM-3338.

1. Ensure that the device driver is activated:

Moxa:~# modprobe ath9k
Moxa:~# lsmod | grep ath

2. Turn on the network interfaces wlan0 and wlan1:

Moxa:/home# ifconfig wlanO up

3. Install the Wi-Fi control and monitoring software:

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

4. Create the correct links for wpa_supplicant:

Moxa:/etc/network/if-up.d# 1ln -sf /etc/wpa supplicant/ifupdown.sh wpasupplicant
Moxa:/etc/network/if-down.d# 1n -sf /etc/wpa supplicant/ifupdown.sh wpasupplicant

Moxa:/etc/network/if-pre-up.d# 1ln -sf /etc/wpa supplicant/ifupdown.sh
5. Edit wpa_supplicant.conf:
ctrl interface=DIR=/var/run/wpa supplicant
# home network;
# allow all valid cipher
Network={
ssid="Vodafone AP"

scan_ssid=1

key mgmt=WPA-PSK
psk="12345678"

}
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6. To control or monitor the wireless client you may use the following command:

Moxa:/home@ wpa cli -p /var/run/wpa_ supplicant

NOTE View the following reference for more information on wpa_supplicant and hostapd.
http://hostap.epitest.fi/wpa supplicant/
Visit the following website for the wpa

configuration. http://hostap.epitest.fi/gitweb/gitweb.cgi?p=hostap.qgit;a=blob plain;f=wpa supplicant/README
View the following reference for more information on iw.

http://linuxwireless.org/en/users/Documentation/iw

EPM-3338: Cellular Module

Follow these steps to install the cellular module for the EPM-3338, which will use the PPP daemon to connect.
The pppd options file is located at /etc/ppp/peers/provider.

To set up pppd for cellular connectivity:

1. Configure the /etc/ppp/peers/provider file. This file contains all of the information the server to
which you will be connecting using the point-to-point protocol:

a. First, check if the name of module port is correct. It should be /dev/ttyUSB1 for the first module,
/dev/ttyUSB4 for the second one.
b. Make sure the local option is enabled. This option ignores the CD (Carries Detect) signal.

2. Configure /etc/chatscripts/provider:

a. First, check that the packet data protocol type and access point name (APN, given by your ISP)
are correct. A basic command would be:
AT+CGDCONT=1, <PDP_type>, <APN>
If your PDP type and APN were (respectively) IP and Internet, the above command would be
written:
AT+CGDCONT=1, “IP”, “Internet”

b. Check the ATD dialout number:
ATD <number>

c. Connect using the configuration files: \
Moxa~#: pppd call chtgprs

d. Confirm your configuration is correct by reading the configuration file to connect:
Moxa~#: pppd call chtgprs

3. Lastly, examine the connection status. If you have successfully connected, the device ppp0 (or pppn) has
been established. To check if this is the case, issue the command:
Moxa~#: ifconfig ppp0O
You should see some output similar to this:

root@Moxa:~# ifconfig ethO 192.168.100.100
rrpr0 Link encap Point-to-Point Protocol

inet addr 192.76.32.3 P-t-P 129.67.1.165 Mask 255.255.255.0
UP POINTOPOINT RUNNING MTU 1500 Metric 1
RX packets 33 errors 0 dropped 0 overrun 0
TX packets 42 errors 0 dropped 0 overrun 0

root@Moxa:~$
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EPM-3338: Troubleshooting Cellular Communication

To enable verbose debugging messages in pppd, you may enable the debug and logfile options in
/etc/ppp/peers/provider.

#Debug option---

#You call tail -f /var/log/ppp.log &

debug
logfile /var/log/ppp.log

The log will be available at /var/log/ppp.log for more detailed message.

EPM-3338: GPS Module

The EPM-3338 module comes with a built-in GPS module. The kernel module for the native GPS card provided
by the EPM-DKO03 is precompiled into the Linux kernel binary, so there is no need to install another one. This
GPS module is read and managed by the gpsd daemon, and accessed through the ports /dev/ttyACMO and
/dev/ttyACM1 (if a 2" GPS module is installed). Follow these steps for installation:

1. First check if the GPS card is transmitting raw data by issuing the following command to the device node,
/dev/ttyACMO. If no data is being returned by the card, first try adjusting the GPS antenna to troubleshoot
the problem. If there is no way of establishing reception, contact Moxa technical support at the phone
number provided in the title plate of this manual.

Moxa:~# cat /dev/ttyACMO
$GPGSV,1,1,04,24,28,123,37,21,09,054,31,19,52,213,,23,47,270,*74
SGPGGA,061824.0,2458.835139,N,12133.055835,E,1,05,19.7,-103.5,M,,,,*14

$GPRMC, 061824.0,A,2458.835139,N,12133.055835,E,,,290710,, ,A*68
$SGPGSA,A,3,24,21,06,31,16,,,4+4r+,+25.5,19.7,18.5%29
$GPVTG,,T,,M,0.0,N,0.0,K*4E

2. Next, install GPSd, the GPS background interface that will communicate with the raw GPS device. First,
terminate the cat process you have just initiated using either <ctrl> + c, or:

Moxa:~# killall cat
and then install the GPS daemon:

Moxa:~# apt-get install gpsd

3. Start the GPS daemon:

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

4. Next, you must install the GPS test clients cgps and xgps, which will interact with gpsd:

Moxa:~# apt-get install gpsd-clients

5. You may now use cgps and xgps to query the GPS daemon. Xgps is used on the desktop, and cgps is used
on the command line terminal, or over a serial emulator/interface. You may access either client by logging
in remotely, using SSH or a virtual desktop. To get a basic report on the current GPS data, call cgps on the
console:

Moxa~#: cgps
and you should a report that looks something like this:
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Time: 2818-B7-29TAG:46:38. 82 : : : Used:
Latitude: 24.9808836 N N
Longitude: 121.552724 E
Altitude: 187.5 ™

Speed: nsa

Heading: n/a

Climb: 8.8 M Min
Status: 3D FIX (13 secs)
GPS Type: Generic NMEA
Horizontal Err: +-/- 131 m
Vertical Err: += 78 m
Course Err: n’a

Speed Err: +/- 973 kph

N
N
Y
N
N
Y
N
Y
Y
Y

H.808 8.888 7 318.48 7 3
GPSD,0=-RMC 1288385997.6808 B8.085 24.988836 121.552725 187.58 139.28 83.20 0.68880
8.808 8.888 7 208.688 7 3

NOTE Use the GNU system manual command to get more information on the GPS daemon interface and client:
Moxa ~#: man gpsd
Moxa ~#: man cgps

Or visit the GPS project website for more information: http://gpsd.berlios.de/
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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.

1. Finde EPM3032Setup.exe on your software CD and execute it to install the driver. At the welcome screen,
click Next.

&P EPM30325etup

Welcome to the EPM3032Setup Setup Wizard

The installer will guide you through the steps required ta install EPM 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 ta the maximum extent possible under the law.

Cancel

2. Click Next to install using default settings.

1 EPM3032Setup

Select Installation Folder

The installer will install EPM 30325 etup to the following falder.

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

Folder:

C:MPragrarn Files\MOXANEPR-30324 Biowse...

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

@1 ..
() Just me

I Cancel ] I < Back ] l Hexb_]

3. Click Next to start the installation.

{& EPM3032Setup

Confirm Installation

The installer iz ready to install EPM30325etup on your computer.

Click "Mest" to shart the installation.

Cancel ] I < Back ] L Mest > J
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4. Click Close to complete the installation.

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

Hardware Wizard

Bead our privacy policy

software?

O Yes, this time only

(O]

Click Mext bo continue.

Welcome to the Found New

Wwindows will zearch for curent and updated software by
looking on your computer, on the hardware installation CO, or an
the Windows Lpdate Wieb site [with your permizzion)

Can Windows connect toWindows Update to search for

(O 'Yes, now and every time | connect a device

7. Select Install the software automatically and then click Next.

Found Hew Hardware Wizard

MOk4 CP-102U Series [PC] Bus)

What do you want the wizard to do?

Thiz wizard helpz pou ingtall software for:

f\.-) If your hardware came with an installation CD
<32 or Hoppy disk. insert it now.

Click Mest bo continue

@ lnstal the software automaticaly [Fecommendsd)
() Install from a list or specific location [Sdvanced)

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.

_.g..‘, Device Manager

File  Action view Help

Eal G 2N 8 =®ma

g Disk drives
é Display adapters
85 Human Irterface Devices
(=% IDE ATAJATAPT controllers
2 Keyboards
_) Mice and other painting devices
% Manitors
=511 Muli
=)
]
ES MNetwork, adapters
& Parts (COM&LPT)
5 Mowa Port 1 (CoML)
5 Mowa Port 1 (COMS)
5 Mowa Port 2 (COM2)
5 Mowa Port 2 (COME)
5 Mowa Port 3 (COM3)
5 Moa Port 4 (COM43
+ ﬂ Processars
+ %, Sound, video and game controllers
¥ j System devices

F ] ]

£
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EPM-3032: 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.

!
X

E Computer Management
g File Action View Window  Help =
* & 2 =ra

El % QEM-SICPMOKNYGS
- i Computer

+- HE Device Drivers
+| G Disk drives
=
-

I

I

@ Display adapters

{88 Human Interface Devices
=+ IDE ATAJATAPI controllers
+- s Kevboards
# ")y Mice and other pointing devices
& Monitars
=30 Multi-port serial adapters

S MOXA MUBSD LART CHIP (PCI Bus)

+- H8 Network adapters

Update Driver. ..
Disable
Uninstall

A MOKRA Part 2 (Comz
- MoNA Part 3 (COM3
A MOwA Part ¢ (CamM4
- # Processars Scan for hardware changes
@, Sound, video and game |

= < Storags volumes

Opens property sheet for the current s

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

HOXA Port 1{COMT) Properties i g

| General | Part Seltings | Driver | Details |

Interface:
Baud Rate: [3800 =
Databits: |8 =
Earity: |Mone =
Stop bits: |1 =
T O |
Flow contral: |None j

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.

2. Right-click the adapter and select Properties.

LI computer Management e 2
=) File Action  View Window Help -181x]
¢ & 2 x

= M OEM-SICPMOKNYGS A
i Computer (1
+ B8 Device Drivers
# g Disk drives
+ @ Display adapters
4 [ Human Interface Devices
+ @ IDE ATA[ATAPT controllers
# %z Keyboards

#-") Mice and other pointing devices
#- @ Monitors
=321 Multi-port serial adapters
AT CHIP (PCI Bush
+ -E8 Network adapters Update Driver..,
= 4 Parts (COM & LPT) Disable
5 moa Port 1 (COM1) Uninstall

A Mowa Port 2 (Comz)
5 oA Port 3 (COM3)
5 mowa Port 4 (COM4) Properties
+ ¥ Processors
+- @, sound, video and game controllers
# g Storage volumes ™

Scan for hardware changes
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| General | Ports Configuration | Driver | Details | Resources
Port COM Mo. RxFIFOQ Level TxFIFO Level
2 COoM?
3 COM 3 COM 3 COM 3
4 COM 4 COM 4 COoM 4
Part Setting | Port Info ‘

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

4. To change the port hame separately uncheck Auto Enumerating COM Number.

Fort Humber 1 frrirrant]

v Auto Enumerating COM Number

Bx FIFD Level 2

IV Set the change to all ports

T=FIFO Lewvel =

[v Setthe change to all ports

Ok | Cance| |

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

6.

Port 1 =

Part Mumber COM1 [current) 2

COM13 P
Al Capg
COM1S

B FIFO Level

IV Set|COM19
COMz20
COMZ1
TwFIFO Level  |COME2 52

[¥ Setthe change to all ports

0K | Cancel

MOXA MUB60 UART CHIP {PCI Bus) Properties

| 1
| General | Ports Configuration | Diiver | Details | Resources

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

COM 20 Hiagh Hiah

Port Setting Port Info |
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7. Refer to Ports (COM & LPT) to verify that the port names have been changed.

E Computer Management
= File Action  Yiew Window Help
& OE 5E 2 E

= ,% OEM-5ICPMOKMYGS
- i Computer
+- B8 Device Drivers
+ e Disk drives
+- & Display adapters
+-[&8 Human Interface Devices
+-i=) 1DE ATAJATAPI controllers
+- i Keyboards
+1-1 ) Mice and other pointing devices
+ @ Monitors
=3 Multi-port serial adapters
S MO%A MUBSD UART CHIP (PCT Bus)
- E8) Nebwork adapters
= A Ports (COM&LPT)

¥ MORA Part 2 (COM1E)

& MoKa Part 3 (COM19)

7 MOsA Part 4 (Comz20)
+ 98 Processors
+-@, Sound, video and game controllers
+|-<g Storage volumes

NOTE

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

5, pevice Manager MOXA MUSSOUART CHIP (PC1 Bus) Properties

File  Action  Wiew|

Genersl | Ports Configuration | Driver | Details | Resouces

“QIEATA || [ pont| COM No. | Rx FIFO Level Tx FIFO Level

+ 8 Monitors

|2 CcOMB Hich Hiah
|3 COM7  High Hiah
Hiah

3 MOXA Smartiofindustio Family Board Configuration Error

This COM name is being Used by anather device [such as anather com part of modem). Lising duplicate names can lead
tainaccessible devices and changed setting, Do you want to continus?

Ves Ho
— T
o moza) Port Setting Port Info
o o)
2 moxa)
# % Processor: In
Ok Cancel

EPM-3032: Changing the Software-Selectable UART Mode

The V24XX series features programmable UART that may be changed using system commands. The sample
code changing the UART mode that is shown here can be found on the Software DVD in \examples\C++\, as
UartMode.

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 Display UART Mode\n") ;

(1)
printf ("\t (2) Set UART Mode\n");
)i

sin=getwchar (

n= wtoi (&sin);
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switch (n)
{
// if char == 'l1', 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) =
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!!\n");
}
else
{
printf("COM%d:%s\n",port,mode_array[mode]);
}
break;
}
getwchar () ;
sin = getwchar();
= wtoi(&sin);
} while (n != 0);

return 0;

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

Counter o
ol -

Counter maode 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 Expansion Module Driver
Oh your computer.

WARMING: This computer program iz protected by copyright law and international treaties.
Unautharized 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 law

Cancel

2. Click Next to accept the default settings, and then click Next again to begin the installation.

i EPM-3430

Select Installation Folder

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

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

Folder:

C:A\Program Files\MOXANEPM-3438% Browse...

Inztall EPR4-3438 for yourself, or for anyone who uzes thiz computer:

(%) Everyone
() Just me

Cancel ] I < Back ] L Mest > J

3. Click Close to complete the installation, then then shut down the computer, insert the EPM-3438 expansion
module into the embedded computer, and then reboot the computer.
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4. The system should find the new hardware and install the driver automatically. Check the Windows Device
Manager to verify.

g, Device Manager

Eile  Action ¥ew Help
= =Ra

B _g.;, OEM-PNZPDY292E1
- iy Computer
+ B Device Drivers
+ g Disk drives
e é Display adapters
+ {38 Human Interface Devices

=+ IDE ATA/ATAPI contrallers

+ iz Keyboards

+ J Mice and other pointing devices
+ & Monitors

+ EE@ Network adapters

5 Ports (COM & LPT)

- ﬂ Processors

=@, sound, videa and game contrallers

+ System 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, 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 0 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.
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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 I/0 control definitions for COUNTER

#define COUNTER_NODE1 "/dev/epm_3438_counterl"
#define COUNTER_NODE2 "/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 0:clear success; -n: clear fail

EPM-3337: Driver Installation

1.

Navigate to the directory
\Drivers\HC25\HC25 0205ussb_ndis driver

\install\program files\Siemens\

I HC25 Connection Manager

Els Edt  Wew Favorkes Tools Help

Qe - @ [T Ok Folders (T3]

aldress | () C:\temp|Drivers|HCZSHC251HC 25 _0205usb_ndis_driveriinstallprogram iies| Siemens|HCZ5 Connection Manager ]

“1 conman.ini
ol Corfiguration Settings
" 16

Type: Configuration Settings
Dake Modified: 1/19/2007 6:22 AM
‘ 8 size: 76 bytes

HC25 Connection Manager

File and Folder Tasks

corman.exe
Connection Manager

) Rename this file
Gy Move this fie

and then double-click DPInst.exe. This will open the

S B

. . . [ Copy this file
installation wizasrd. @ P oot v -
) Emal this fle g fgczs,laz@tfa‘tg ["“5 Q:fs;u?mfmr .
Accept the default configuration by clicking through, [j§ * e==*=* 121 =T o
. . . ] hezSnetinf Y hezSserinf
and then wait for the driver to install. Other Places { A sear e [ i Yt

[ Semens
() My Documents
) Shared Documents

] hezSushnet.sys j he25ushser.sys
?ﬁz;; file: E;; gésé;m file
You should see the drivers listed in the final window of g

Device Driver Installation Wizard
the Device Driver Installation Wizard. Click
Completing the Device Driver

Finish to complete the driver installation. Installation Wizard

The drivers were successhully installed on this computer,

| Driver Name Status

i\/ Siemens AG Siemens HC... Device Updated
i\/ Siemens AG Siemens HC... Device Updated
I\/ Siemens &G HC25 USE ... Device Updated
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Connection Manager.msi.

% HC25_ush_ndis_driver

Eile  Edit Wiew

Qo - @ (B Powan |f

Address () CijtempiDriversiHC2SIHC25_ush_ndis_driver

/] orogram files

autorun
Setup Launcher
Macrovision Corporation

3| +czs Connertion Manager
b= windows Installer Package
I k]9 zenke

Favorites  Tools  Help

Falders

File and Folder Tasks

Y 00403
Configuration Settings
7B

= autorun

: Setup Information
ke

=Y Setup
Configuration Settings
3KB

29 Make anew folder
€8 Publish this folder to the
Web

k=l Share this Folder

Other Places

5 Hezs

(L) My Documents
[ Shared Documents
i My Computer

%) by Nebwork Flaces

Details

5. Click Install.

HC?5 Connection Manager - InstallShield Wizard 'Z'
Welcome to the InstallShield Wizard for HC25
Connection Manager
The InstallShield(R) Wizard will install HCZ5 Connection
Manager on wour computer. To continue, click Install.
WARMING: This program is protected by copyright law and
international treaties,

[ Install i I Cancel ]

Installing HC25 Connection Manager

The program features you selected are being installzd.

Please wait while the InstallShield Wizard installs HC2S Connection Manager,
This may take several minutes,

Skatus:

Application error

@ Application corupt.

7. After the installation is completed, you should see Siemens HC25

HSDPA USB Modem, Siemens HC25 Wireless Ethernet
Adapter, and Siemens HC25 USB COM Port all listed in the
Windows Device Manager window.
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4. Navigate to the \HC25\HC25 usb ndis driver\program files\ directory and double-click HC25

evice Manager

File  Action View Help
g &2

+ IDE ATAATAPT controllers
E Moderns
L Siemens HC25 HSDPA UISE Madem
+ § TManitars
+-340) Multi-part serial adapters
= E8 Metwork adapters
Y Atheros ARIZZY Wireless Metwork Adapber
H8) Realtek PCIe GBE Family Controller
H8) Realtek PCIe GEE Family Controller #2
8 Siemens HC25 Wireless Ethernet Adapter
= Ports (COM&LPT)
5 mowa Part 1 (CoM1)
o moa Part 1 (Coms)
o moa Part 2 (Comz)
o moa Part 2 (Coms)
o moa Part 3 (ComI)
o mOia Part 4 (COMLO)
(;yi Siemens HC2S USE Cam Port (COM4)
+ 5% Processors
=@, sound, videa and game contrallers
+ '\;J System devices
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8. Change to the \HC25\HC25\Winmux2K directory and double-click wmux2k.exe.

10. After the scan is completed you may click Install Driver.

11.

Ele  Edic Wew

Qe - @ F Psearn

Address ) C:itemp|DriversiHC2S\HC2Sinmue2k
= History. bxt
et DML
= ] 3k
IS wirnuxzk.sys
Systen file
39 KB

Favorites  Tools  Help

- Folders
L

File and Folder Tasks

@} Renarme this fils

@ Move this fils

[ Copy this file

& Publish this file to the Web
() E-mail this e

¥ Delete this file

T

T winmuczkinf
= Setup Information
H
I
H winmuxzk_3102.zip
i 115 kB
wmuxprop.dl
»ﬂy 310.2
ireless Modules Multiples Pro. .

Software Installation and Programming Guide

Description: Wireless Modules Multplex Installation Uity
Company: Siemens

File Version: 3.1.0.2

Date Created: 2162007 9:15 aM

Size: 164 KB

Other Places

3 Hees
(£ My Documents

() Shared Documents
W My Computer
& 1My Netusork Places

Details

Scan for modules

Module List

Scan

| Port | Module Type

Information

‘ Close

Scan for modules

Stop Scan

COM 9

Scan

Module List

Port__| Module Type

COM 3 SIEMENS HC25 REVISION 02.050

Infarmation
Virwal Port 1 (data COM 11 -l
Virwal Port COM 12 -l
Virwal Port 3: COM 13 -l

I I Close ‘

inMux Driver Setup

Scan for modules
Finished

The software you are instaling for this hardware;

Serial Multipleser

has nt passed Windows Logo testing to verify its compatibility

with windows <P, (Tell me why this testing is important.]

Continuing your installation of this software may impair
ot destabilize the correct operation of your system
either immediately or in the future. Microsoft strangly
recommends that you stop this installation now and

1 contact the hardware vendor for software that has
passed Windows Logo testing.

| S

|
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12. Click OK to complete the installation.

13.

14.

4 WinMux Driver Setup b 4

Scan for modules

Scan Finished
ﬂ| ENERNNEEEEEEENNEERERR
Module List
[ Pont Module Type

co

WinHux Driver Setup

50 The Winklus divver s installed]
‘y Use the praperty page in the Devies Manager
ta change the Seltings!

Informati
Virtual Port 1 [data [ =l
Virtual Port [ E|
Virtual Port 3; [ E|

‘ Close |

fle  Action  Wiew Help
B & 2 =®a

] “ OEM-YQ48RITXEOL
#-1f Computer
+ E8 Device Drivers
+) g Disk drives
+ g Display adapters
+
+
+

=4 IDE ATA/ATAPI contrallers

E Modems

& Monitors

51 Multi-port serial adapters
) MOKA CP-102U Series (PCI Bus)
S MOxA MUSE0 UART CHIP (PCT Bus)
S0 : )

+ E# Metwork adapters

# Y Ports (COM & LPT)

+ 4 Processors

+- @, Sound, video and game controllers

+- iy System devices
+ Universal Serial Bus controllers

Serial Multiplexer should appear in you the Device Manager window.

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 cal- |

General| Port Settings | Driver | Details

Physical Serial Modem Port

Madem Port Mame |com3 -
Baud Fiate (bps) 115200 -

Wirtual Serial Modem Ports

“irtual Ports

Yirtusl Port 1 [data channel] COMT1 Il

Vitusl Port 2 [camiz ~]

Vitual Port 2 [comzs |

Besiors

NOTE

Make sure each port name is unique; duplicate names will create glitches.
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EPM-3338: Wireless Module Driver Installation

1. If the Found New Hardware Wizard appears, [
click Cancel to stop and exit the wizard.

Welcome to the Found New
Hardware Wizard
Windows wil search for cunent and updated software by

lacking on your computer, on the hardware installation CO. or on
the Windows Lipdatz Web site [with your permission)

Bead our privacy policy

Can Windows connect ta Windows Update ta search for
software?

(Ores, this time anly
(es, now and gvery time | connect a device
(@ No, nat this time

Click Next to contine.

& instell_CD Eujimif -}
Ble Edit Yiew Favortes Tools Help 3

®Eack‘ > ﬁ‘ /V‘Saavch‘ Folders  [T32] -

Address () C:itemp\DriverslARSzZ01nstal_CD Mo e

_setup.dl =
iz.0.0.45974 datolcb
FLEknet (R) InstalShield (R) 5. g 473
datal.hdr

HOR. File:
270KB

File and Folder Tasks

) Rename this file

Gy Move this e

[ Copy thisfie

8 Publish this file to the Web
£ Emai this il

3 Delets this fle

data2.cab
14,647KB

155etup di
12.0.0.58851
InstallShield (R} Setup Engine

default.ath
ATH File

1KE

EHENENES

lsyout.bin
Other Places Bl File
1KE
) ARszz0
setup.in

&

[ My Documents [
[ Shared Documents

@ My Computer

& 1y Histwork Places

Corfiguration Seftings
1KE

Details

3. Select the language you want to use for the installation, and click Next (English default).

Atheros Client Installation Program - InstaliShield Wizard eafi=i- ]

Choose Setup Language

Select the language for the installation from the choices below. I -

Chinese (Simplified) S
Chinese (Traditional) |
Czech

Danish

Dutch

English

Finnish
French [Standard)
German

Greek

Hungarian

talian

Japanese
Korean
Nnrwenian

4. Click through to the license agreemet page, and select I accept the terms; then click Next.

Atheros Client Installation Program

License Agreement

Please read the following license agreement carefully. I -

Atheros Communications, Inc. Software License Agreement o)

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT ['LICENSE") CAREFULLY
BEFORE USING THE ATHEROS SOFTWARE. BY USING THE ATHEROS SOFTWARE,
Y'OU ARE AGREEING TO BE BOUND BY THE TERMS OF THIS LICENSE.

IF YOU 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

O | do not accept the terms of the license agreement

< Back Next > J I Cancel J
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5. 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.

Click the type of setup you prefer.

Install Client Utilities and Driver Description
Install Driver Only

Choose this option to install the
Make Driver Installation Diskette[s)

driver and client utilities. This is
the recommended option.

[ <Back [ mWeda> | [ cancel |

6. Accept the default installation location by clicking through the next two screens.

Atheros Client Installation Program

Atheros Client Installation Program

Choose Destination Location

Select Program Folder
Select the folder where the installation program will install the " Select a program folder.
files. &

The installation program will install the client utilities in the following location: 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:
jatheros]
Existing Folders:

Administrative Tools

Cinterion
Startup
Destination Folder
C:\Program FilesiAtheros
[ <Back [ Nedt> | [ cCancel | [ <Back [ Net> | [ cancel

7. Click through the message screen; you will want to accept the Atheros Client Utility.

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 toals 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: lf you 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 ’ Cancel ]

8. 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?

®lAtheros Client Utility (ACU] and Supplicant)
O Third-Party Supplicant

< Back Next > ] [ Cancel
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9. Click Yes.

Atheros Client Installation Program

\:.:/ The option you have selected requires the sustem to be iebooted at the end of the operation. Do pou wish to continue?

Atheros Client Installation Program

The installation program installs the driver automatically when the client adapter is inserted. Insert the adapter now if it is
! not vet inzerted, cancel the Found Mew Hardware Wizard if it appears, and proceed with the installation. Click OK. to
continug.

11. You may select Yes, I want to restart my computer now to complete the installation, or elect to
continue installing other software first, before restarting the computer.

Atheros Client Installation Program

@ InstallShield Wizard Complete

The ion Pragram has performed the
selected operations, but the system needs to be rebooted
before all of the changes will take effect. Click OKfYes to
reboot the system.

®¥es, | want to restart my computer now.
O No, | will restart my computer later.

Remove any disks from their drives, and then click Finish to

_ complete setup.

12. After the next reboot you should see Siemens HC25 HSDPA USB Modem, Siemens HC25 Wireless
Ethernet Adapter, and Siemens HC25 USB COM Port listed in the Windows Device Manager.

File  Action Yiew Help

m & @£ A

= e Modzms

1. Siemens HCZ5 HSDPA LISB Modem

+ @ Monitors

# &0 Multi-port serial adapters

= E Network adspters
B Atheros ARSZ2X Wireless Netwark Adapter
88 Realtek PCle GBE Family Controller
B8 Realtek PCle GBE Family Controller #2
B8 Siemens HCZ5 Wireless Ethernet Adapter

= Ports (COM&.LPT)
A MORA Port 1 (COMI)
i MoRA Port 1 (COMS) |7
5 mowa port 2 (Com) |
o MORA Fort 2 (COME)

A MOxA Fort 3 (COMS) ‘

£ % IDE ATA/ATAFI controllers [

A MORA Port 4 (COMID

A Siemens HC25 USE Com Port (COM4)
+ ¥ Processors
+-@, sound, videa and game controllers
# 1 System devicss [»]

EPM-3338: Configuring a GPRS/HSDPA Connection (no GPS)

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

1. Go to Control Panel > System.

=1 P— jﬁmm
A

ﬂ Fober s 7
EMWM ot @ S——

H”mmmms %
e

@) wsvisanincs

BB, s
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2. Click Hardware > Device Manager.

System Properties

General | Computer Name | Haidware'| Advanced | Fiemate

Device Manager

The Device Manage: lists all the hardware devices installed
= an your computer. Use the Device Manager to change the

properties of any device.
——

Drivers

Diiver Signing lets you make sure that installed diivers are
compatible with Windows. WWindows Update lets you st up
how Windaws connests to Windows Update for diivers.

Driver Signing | [ windows Update

Hardware Profiles

Hardware profiles provide a wiay for you to set up and store
diferent hardwars configurations:

Hardware Profiles

o] [Cemes ]

3. Right-click Serial Multiplexer and select Properties, then open the Port Settings tab.

Device Manager

Ele  Action Wew Help
5SS 2 =Ra

= E DEM-40D57QFPILL
+ i§ Computer
+ E8 Device Drivers
“e» Disk drives
'§ Display adapters
{8 Human Interface Devices
(=) IDE ATAIATAPT controllers
‘2 Keyhoards
';)‘ Mice and other painting devices
L Modems
"§ Monitars
=1 571 Multi-port. serial adapters

+

& - - - - -

PCI Bus)

+ b

+ - Ports (COM&LPT)
+ #R Processors

+ @), Sound, video and game controllers
+| < Storage volumes

¥ System devices
+ Universal Serial Bus controllers

General | Port Settings | Driver | Details|

Physical Serial Maodern Port

COmM3 -
115200 -

Modem Port Mame:

Baud Fiate (bps)

“irtual Serial Modem Parts

“irtual Ports

COmM11 =

Wirtkual Part 1 [data channel)

Wirtual Port 2 Comi12 -
Wirtual Port 3 COM13 =

4. First, verify the SIM card is ready; then open Virtual Port 2 and enter the AT command at+cpin?.

B2 PComm Terminal Emulator - COM20,115200 Hone ,8,1,AHSI

Praofile  Edit Port Manager Window Help

4 Wi 2> eE] Ko

attepin?
RTS +CPIN: READT

0K

State:OPEN

NOTE

Before you verify the SIM card status, check whether or not the PIN code has been submitted.
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5. Navigate to the SIM tab, select Verify PIN from the Action drop-down under the SIM Actions section.

¥ Cinterion Connection Manager cnfisd -}

Connection | Profiles SIM |

PINL
Status: Pin Enabled, Yerified

Verfy Retries Left: 3

Unblock Retries Left: 10

FINZ
Status: Pin Enabled, Not Verified

Verfy Retries Left: 3

Unblock Retries Left: 10

Sim Actians

—_ L
acton; | =l pniD:  PIND -]
Pin Value; | 0000

Submit

6. Next, select the Connection tab and select the device from the drop-down list; then check the APN Name
box from the list below and enter your APN’s Name.

' Siemens Connection Manager cujid |
Connection | Profies | SIM
Select Device: | 3Emens HCZ5 wirsless Ethernet Adspter |
Override
[ 3GPP Prafile D! J

[ Primary DhS:

™ Brimary hENs:

I v 8PN Name: | Internet] I
=3 Y

Authentication Preference:

I
[
I” Secondary Dhs: [
[
i

|
[ Username: |
L] [

Password;

Cornect |

I Systray on minimized

o come » I

7. Click Connect to connect to the Internet and establish the wireless connection. You may check the wireless
connection by clicking on the Wireless Connections = Properties in the Windows System Tray.

‘¥ Siemens Connection Manager eufi=y -] ()]

I~ Wireless Hetwork Connection & Status

Connection | Frofiies | st | i
General | Support

Selack Device: | SI8Mens HCZ5 Wireless Ethernet Adspter k2l Cannection status
N}ﬁ Address Type: Assigned by DHCP

Override o

I &ddress: 111.82.89.227
I 3GPP Profie 1D: =l

Subnet Mask: 205 255,256 248
I Primary DNS:

Detault Gatevay: 111.82.83.225

™ Secondary DNS:

[ Details

I Primary NENS:

¥ APM Hame: Internet] Windaws did not detect problems with this
= connection. |f you cannot connect, cick
I 1P Address: Fepair.

I Authentication Preference:

I™ Username:

I
[
|
[
| secondary NBNS: |
[
|
[
I
[

I” Password:

| o ]|

———
T Systray on minmizen

I Auto Connect. 4

Llose

WARNING

Do not close the program while the connection is being established, or the device driver may become corrupted
and cease to work properly.
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8. At this point you can access this wireless network connection.

IC:~Documents and Settings“Administrator’ping www.google.com.tw

[72.14.283.99]1 with 32 bytes of data:c

72.14.283.99: hytes=32 time=200ms TTL=51
72.14.283 .9 bytes=32 time=181ims TTL=51
72.14.203.99: bhytes=32 time=2803ms TTL=51
eply from 72.14.283.9%: huytes=32 time=142ms TTL=51i

ing statistdics for 72.14.283.99
Packets: Sent = 4, Received 4, Lost = B (B« loss>,
Mpproximate round trip times in milli-—seconds:
Hinimum = 14Zmz. Maximum = 283ms. Average = 181ims

IC:~Documents and Settings“Administrator>_

EPM-3338: Configuring GPS

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:

1. Start the Device Manager and check the three virtual COM ports, then start Terminal Emulator and open
the 2nd virtual COM port (COM18).

| Serial Muttiplexer (COM13) Properties £ | Property g

| General Part Settings | Driver | Details

Communication Parameter | Terminal] File Tlansferl Capturing |

Phwyzical Serial Modem Port
COM Dptions
_—
Modemn Port Mame: |COM13 ;! -
2 Parts : | COoM18 = !
Baud Rate [bps): 115200 - ————
aud Rate (bps] | 7] BaudRate:  [1iz0 -
Data Bits : iB =
—
Virtual Serial Modem Ports Parity : [Mone |
Yirtual Parts Stop Bits i-|
|
Wirtual Port 1 [data channel): iED_I\T‘I_? zi
) 'EDH18_—| Flaws Cantral Output State
Yirtual Port 2: | sl [ RTS/CTS DTR &~ ON © OFF
“irtual Port 3: :EI-DH‘IS_ Ll = - =
| ®OM/<OFF RTS + ON (O OFF

Cancel i

I (] 8 H Cancel I

2. Enter at”sgpss=4 to enable GPS functionality.

13 PComm Terminal Emulator - COM18,115200 Hone,8,1,ANS|

Frofle Edit Port Manager Window Help

4 QA =22 S

B coM18,115200,Hone.8,1,ANS!

atsgpss=d
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3. You may view the information returned by the GPS in a serial terminal (e.g., Windows HyperTerminal)
and verify that the device is working properly correct.

43 PComm Terminal Emulator - COM19,115200 Hone,8,1,ANSI

Profile  Edit Port Manager ‘Window Help
4 BIE #|=|5] S

B com1s, 115200 Hone ,1,Ans1

133.188752,E,1,05,6.9,84. 5,1, ,,,*32
,12133.158752, 8, 180510, , A*63
+rs 10.1,8.9,2.2728

§GPGEV,2,1,10,07,1%,319,,11,07,199,,08,71,001,37,19,70,233, 778
$GPOSV,3,2,10,13,33, 286, ,23,46,247,17,31,16,126, 33,24, 35,116, 34% 78
§GPCEV,3,3,10,16,33,048, 42,06, 85,028, 41771

$GPCGL,053002.0,2458. 547315, 1,12133.158802  X,1,05,6.0,85. 5,4, *3F
§GPRNC,083002.0,4,245%. 847319, N,12133. 169802, E,, , 180810, , , A7ES
$GPGSA,L,3,03,31,24,16,06,,,,,,,,,10.2,6.0,8 227

#GPVTG,,T, M, 0.0,H,0.0 K™4E 3

StateOPEN %% B8 % % Ready

State OPEN

EPM-3338: Configuring a Wi-Fi/802.11 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.

To configure a wireless connection, do the following:

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

A Atheros Client Utility - Current Profile: Default - Atheros AR922X Wireless Hetwork Adapter 7 'zl
Action  Options  Help

| turrenlélalu§\ Profile Management j.lz)lagnust.\cs

"wiEETN

Details
Metwark, Type: Infrastructure
Security Maode: Disabled

Metwark Name 1 [SSID1]; <emplys
Netwark Name 2 [S5ID2); <empty>
Netwark Name 3 [S5ID3); <empty>

[[] Disable wLAN if LAN is Connected

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

/A Atheros Client Wility - Current Profile: Default - Atheros AR922X Wireless Hetwork Adapter 7 b4

Available Infrastructure and Ad Hoc Hetworks
MNetwork Mame (5510 ‘h 11n Super xR Signal Strength Channel W
i =3 all 214 [ 2
1 biaptic =3 al] 1448 1 24
1oy =3 ol 38 1 2.
i idolype = XS al] 1548 1 2.
£ =3 all 5548 [ 2
=3 ol 28 ] 2.
1 wl-corega =3 1 648 2 2.
I ] il | [2]
I L Activate ]I I Refresh I l (1]\8
[] Disable WLAM if LA is Connected
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3. Enter the Profile Name and then select the Security tab.

Profile Management ¢ R

General | Secuity | Advanced

Prafi

I Frofile Name: | WirelessaP1

Client Mame: | OEMWQ48ITXKOL

Network Names

55101 MORASYS
55I02:

85103

1. Moxa recommends selecting WPA2 as your security option; then click Configure.

Profile Management

[Ea]
General | Secunity | Advanced
Set Security Dptions
WP WPAZ EAP Type:

D802 1x 02,15 EAP Type:

() Pre-Shared Key (Static WEP]

) None

Group Palicy Delay: |BO 3| sec

78

Allow Association to Mixed
Cells

Profile Locked

Limit Time for Finding Domain
Controller to XX Seconds

Group Policy Delay

Check this box if the access point with which the client adapter is to associate
has WEP set to optional and WEP is enabled on the client adapter. Otherwise,
the client will be unable to establish a connection with the access point.
This will lock the profile.

Check this box and enter the number of seconds (up to 300) after which the
authentication process times out when trying to find the domain controller.
Entering zero is the same as disabling this feature, with no time limit
enforced when searching for domain controllers.

Specify how much time elapses before the Windows logon process starts
group policy. Group policy is a Windows feature used by administrators to
specify configuration options for groups of users. The objective is to delay the
start of Group Policy until wireless network authentication occurs. Valid
ranges are from 0 to 65535 seconds. The value that you set goes into effect
after you reboot your computer with this profile set as the active profile.

This drop-down menu is active only if you choose EAP-based authentication.

WARNING!

Moxa strongly advises against the use of the WEP and WPA encryption standards. Both are now
officially deprecated by the Wi-Fi Alliance, and are considered insecure. To guarantee proper Wi-Fi encryption
and security, please use WPA2 with the AES encryption algorithm, and configure it with a strong password.
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2. Configure a strong passphrase for your WPA2 network. This may be an 8 to 63 character ASCII passphrase,
or up to a 64 digit hexadecimal passphrase.

Configure WPASWPA2 Passphrase

12345674

Enter a'WPAAWPAZ passphrase (8 to B3 ASCI or B4 hexadecimal characters)

el
? &

[ Ok, ][ Cancel ]

3. If you want to use an Extensible Authentication Protocol, then you may choose the protocol from the

drop-down boxes at the right. If you wish to use a RADIUS server, then you will need to configure your
connection for 802.1X authentication. When you have configured the connection, click OK and exit the

setup wizard.

Profile Management 2R
General | $ecuity | Advanced

Set Securty Options
(3 WPAMWPA2 WRAMWPAZ EAP Type: | LEAP v|

EARTLS
O WPAMPAZ Passphiase il

PEAP (EAP-GTC)
O81x BOZTREAPToPe: |PEAp EaP.MSCHAP V2
©) Pre-Shared Ky [Static WEP] Ciraa
Ot EAPSIM

it Time for Finding D omain Controller To:
[ Limit Time for Findling © omain Controller T sec
Group Policy Delay: (60 % sec

4. The connection should now be established. You may check this using the Properties tab under the
Network Connections icon in the Windows Systray.

Ui Wiretess Hetwark Connection Status

“General | Suppor

Cannaetion
Status:
Metwork:
Duration:
Speed:

Signal Strength:

Activity

Sent

Packets:

Connected
MOXASTS

01:46:27
54.0 Mbps

B
.jj“ Reseived
T fon

254 3

[Fiopettes | [ Disable

| [ View witeless Networks |

Close
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EPM-3338: 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.

A Atheros Client LRility - Current Profile : Default - Atheros AR922ZX Wireless Hetwork Adapter 7 @

Ackion  Options  Help

Cunert Status | Prefile Management | Diagrostics

Total 80211 g
Y Profile Name: Default
ATHEROS
Link Status: Mot Associated Metwork Type: Infrastructure
Wwireless Mode: 5 GHz 130 Mbps Control Channel: Scanning

Extension Channel
Server Bazed Authentication: Data Encryption:

IP Address: feli: 203 7fif-febe: ef 3479

Signal Strength: Ma Link

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

Advanced Status al- o]

Hetwork Name (551D} Curent Signal Strength 5 dBm
Server Based Authentication Curent Noise Level -5 dBm
Diata Encryption: Up Time 001740
Authertication Type: 802,11 Preamble: Shart & Lang
Message Integity Check, Current Rieceive Rate OKbps

005 None Current Transmit Rate 0Kbps

CCEM Authentication:

Control Channet - -
Management Frame Protection: Rl canning

Extension Channel:

Associated AP Name: Control Frequency: Soanning

Assaciated AP IP Address: Evfension Frequency:

Assaciated AP HAC Address: Channel Set United States
Channel Width 2

Power Save Mads: Nomal

Current Power Levet
Avalable Paver Levels (5 GHek 50,40,25,20,13,10,9,6.7.6,5,4,3,2,1 mw/ _ ‘
Available Power Levels (2.4 GHz): 100,63, 50,32, 20,10,9,8,7.6,5,4,3, 2.1 mw

EPM-3112: Driver Installation

Take the following steps to install the CAN BUS driver:

1. Double-click EPM-3112_V1.0.msi to open the setup wizard that will install the module. Click Next.

2. Click Next to accept the installer defaults, and then click through the next dialog to install the driver.

i EPM-3112

Select Installation Folder

The installer will install EPM-3112 to the fallowing folder.

Toinstallin this folder, click "Newt". To install to a different folder, enter it below or click "Browse".

Folder:

C:%Program FilesWO=ANEPR-31124 Browse...

Install EPM-3112 for yourself, or for anpone whio uges this computer:

) Just me

I Cancel ] I ¢ Back I l ﬂext)_]

3. After the driver is installed, click Close to complete the driver setup.
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4. Next, open the Windows Device Manager, right click on the computer located at the top of the tree, and
select Scan for hardware change to finish the installation.

e

4+ Device Manager
File  Action Miew Help
S 2E A

|

+ _‘5 Computer
+ B8 Device Drivers
+ g Disk drives
¥ j Display adapters
+ @ IDE ATAJATAPT controllers
+ @ Monitars
=1 5 MOKA CAN Contrallers
i moRa Canl Contraller 0
5 MOKA CAN Cantroller 1
- moa Canl Contraller 2
i moa Can Contraller 3
- E8 Moxa_Device
H8 CANBUS CARD (PCI Device)
H8 CANBUS CARD (PCI Device)
+- 3 Multi-port serial adapters
+ B8 Network adapters
+- Y Ports (COMaLPT)
+ % Processors
+-@, Sound, video and game controllers
+ J System devices

EPM-3112: Programming Guide

Moxa CAN Bus 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 sja1000 chipset, the value must be 32

Return Value 0 on success; other numbers indicate failure

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
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Return Value |O 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/can0
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

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
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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 I
Accept to accept the software end user license agreement.

Install DisplayLink Software for DisplayLink Graphics

A\
DisplayLink

5.5.29194.0
SOFTWARE END USER LICENCE AGREEMENT FOR o)

DISPLAYLINK MIRROR DRIVER and DISPLAYLINK GRAPHICS ADAPTER
SOFTWARE

{THE "PROGRAM")

This is a legal agreement between you, the end user, ("You™) and DisplayLink
(UK) Limited ("DisplayLink™). BY INSTALLING THIS SOFTWARE, YOU ARE
AGREEING TO BE BOUND BY THE TERMS OF THIS AGREEMENT.

Some versions of this software, once installed, will check for updated system
software at least once and then again at regular intervals unless you specifically
disabled this feature when given this option. No personal information or
infarmation about your PC or 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. |
[¥] automatically check For updates I 1 Accept ] I e J
NOTE During the installation, You may see a message like the one below appear, and then the screen may flash or go

black. Do not panic; simply wait until the process completes to continue.

: DisplayLink Core Sofware

] Fleaze wait while Windows configures DizplayLink Caore Software, Your
zcreens may temporarily go black or flagh during this process.

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

will appear on the toolbar.

A Found New Hardware

DisplavLink Display Adapter (O3F7)

4115 PM

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 'DisplayLinkUsbPort. spz' on Installation Disk i
= e file ‘DizplaylinkUsbPort zyz' on Installation Dizk is

needed,

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

LCopy files fram:

> | Brovs

4. Select DisplayLinkUsbPort and then click Open.

Locate File ? E

Lack jr: | (29 displaylin_0C80282642290B96438BD6F8220 v | (D 2 B E-

My Recent
Documents

Desktap

My Documents

i

My Computer
‘;'] File name: DisplayLinkU sbPart v/
.
My Metwork, Files of type:

5. Click OK to complete the installation.

Files Heeded

- The file DisplayLinkU sbPort.sps' on Installation Disk is

Cancel

needed.

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

LCopy filez fram:

C:\WindowshSystern 32\DRYS T ORE \displaylin_0C L

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

2. 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.

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 R

Welcome to the EPM-3552_Patch Setup Wizard

The installer will guide you thraugh the steps required to install EPM-3552_Patch on your computer.

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

Cancel

3. Click Next to accept the default location, and then click through the next dialog to install the patch file.
I%% EPH-3552_Patch = g .

Select Installation Folder

The inztaller wil install EPR-3552_Patch to the fallowing folder

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

Folder:

C:\Program Filest\MO<aNEPM-3552_Patchl Browse...

Install EPM-3552_Patch for pourself, or for anyone who uzes this computer:

() Everyone
&) Just me

Cancel ] I < Back ] L Mest > J
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4. You will see a dialog like this, as the patch file is installed.

i EPM-3552_Patch

Instaling EPM-3bb2_Patch

EPM-3552_Patch is being installed.

Please wai...

5. Click Close to complete the installation.

i EPM-3552_Patch

Installation Complete

EPM-3552_Patch has been successfully installed

Click "Cloze" to exit.

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

EPM-3552: Display Configuration

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

the DisplayLink manager menu.

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

DisplayLink Manager

Screen Resolution »

Screen Rotation 4

Extend To r
@ Extend

Set as Main Monibor
Motebook Monitar OFF
[irrar

OfF

Fik ko TY...
Advanced Configuration. ..
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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.

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.

EPM-3552: Configuring Extended Dual Displays

Configuring Extended Dual Displays Using Windows Properties

1. Right-click the display and
select Properties = Settings.

2. Checkmark the Extend my windows
desktop onto this computer option.

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

4. Select the Color quality from the
drop-down list.

5. In the gray zone, select the monitor
icons to match the physical arrangement
of the monitors.

6. Click OK to save your settings.

Display Properties

_.Themes Desktop | -Screen Saver .t5«|:|:naalanceJi Settings ...

[irag the moniter icons to match the physical arrangement of your monitors,

'3 [112

2. [Multiple konitors) on Intel Corporation 345Gk Embedded Graphics E_vi

Diizplay:

Screen rezolution LColar quality
Less  J——— Mo [Highest (32 big v
768 by 1024 pixels [N e N |

[ Use thiz device as the primary manitar,
Extend my Windows desktop onto this monitar,

[ |dentify “ Troubleshoat... ] I Advanced

l Ok, H Cancel I

For more detailed settings, including the refresh rate, open the advanced settings dialog by clicking on

the Advanced button in the lower right corner, then click on the Adapter tab and 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. Screenshots are shown at the top of the next page.
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List All Hodes

Plug and Play Monitor and Intel Corporation 945GHMES45G5E Emb...

3 piivernfo.

._SPI_a,'r'_-ﬂbutes

Adapter Type

L

Intel Corporation 945G ME /345G SE Embedded Graphics

Chipzet Function 0

Adapter Information

Chip Type: Intel 945GME /GSE Embedded Chipset
DAC Type: Integrated RAMDAC

Memary Size: 262148 KB

Adapter String: Intel 345GME /G5SE Embedded Chipset
Bios Infarmation:  IntelVideo BIOS

Ok ] [ Cancel

List af valid modes

1920 by 1080, 256 Colars, 60 Hertz
1920 by 1080, High Color {16 bit), 60 Hertz =
1920 by 1080, True Color (32 bit), 60 Hertz
&40 by 480, 256 Colors, 60 Hertz
| 640 by 480, High Color {16 bit), 60 Hertz
&40 by 480, True Color (32 bit), 60 Hertz
640 by 480, 256 Calors, 70 Hertz

&40 by 480, High Calor (16 bit), 70 Hertz
&40 by 480, True Color (32 bit), 70 Hertz

Configuring Extended Dual Displays Using DisplayLink Properties

1.

2. Select Extend.

From the taskbar, click the DisplayLink icon. This appears as a small computer monitor.

EPM-3552: Configuring Mirrored Dual Diplays

Configuring Mirrored Dual Diplays Using DisplayLink Propertie

To use the Mirror Mode, you must use the Windows Properties dialog together with the DisplayLink
Properties dialog. To do this:

1.

Right-click anywhere on the display desktop and
select Properties. This opens the Windows
Display Properties dialog (also available under the
control panel) shown at right.

Select the Settings tab, uncheck the Extend the
desktop onto this monitor option, and
click Apply.

From the taskbar, click the DisplayLink icon.
This appears as a small computer monitor.

Select Mirror from within the DisplayLink settings
dialog.
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Themes | Desktop | Sereen Saver | Appearance | Settings

[Dirag the monitor icons to match the physical arrangement of your monitors.

Dizplay:
2. [Multiple Monitarg] on Intel Corporation 945G Embedded Graphics [vl
Sereen resolution LColar quality
bess T} Mo®  hiedium (16 bif ™
1020 by 1920 pikels I /m m .

] Extend my Windows desktop onta this monitor,

[ Identiy

leoubleshoot... ] l Advanced ]

l Ok II Cancel J[ Apply ‘
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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.

EPM-3552: Configuring a Single Primary Display

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

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.

Using DisplayLink Properties

1. From the taskbar, click the DisplayLink icon. DisplayLink Manager

2. Select Set as Main Monitor. Sereen Resolution g
Screen Rotation k
Extend Ta b

® Extend

tor
Mokebook Monitar OFF
Mirrar

ff

Fit to TV..,
Advanced Confiquration. ..

EPM-DKO2: Driver Installation

1. Open the Windows Control Panel and click
on the Add Hardware icon. This will open
the Add Hardware Wizard. Click Next
when the wizard appears.

B cControl Panel

Eile  Edit  Miew

Favorites  Tools  Help

Jj s ? / ) Search “ Folders

| Address G’ Control Panel

| W=
ﬂ' Control Panel x

[ Switch b Cateaory Yiew

See Also o

e =
"

Accessibilicy
Options

sy

Folder Options

“ Windows Update
@) Help and Support
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2. Select Yes, I have already connected the hardware.

Add Hardware Wizard

Is the hardware connected?

Have pou alieady connected this hardware to your computer?

() No. | have not added the hardware yet

I ¢ Back H Nest »

Il Caniel J

3. Select Add a new hardware device, and click Next, then select Install the hardware that I manually
select from a list (Advanced) and click Next.

Add Hardware Wizard

The wizard can help you install other hardware

‘What do you want the wizard ta da?

The wizard can search for other hardware and automatically install it far pou. Or, if pau
know exactly which hardware madel you want ta install, you can select it fram a list.

I < Back ” Mext » Jl Cancel

4. Select Show All Devices and click Next.

Add Hardware Wizard

From the list below, select the type of hardware pou are installing

If you do not see the hardware categaory you want, click Show All Devices.

Common hardware types:

BB Device Drivers

f§ Dizplay adapters

23 |DE ATASATAPI contrallers
&2 |EEE 1394 Bus host controllers
S8l Imaging devices
,@ Infrared devices

g, Modems

ST ks it carial s arbars

< Back ” HNest » JI

Cancel
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5. First, make sure the software CD that came with the module is inserted into the CD drive. Ignore the list of
manufacturers and click the Have Disk button just under the right window.

Add Hardware Wizard

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

Select the manufacturer and madel of yaur hardware device and then click Mest. If pou
have a disk that contains the driver you want to install, click Have Disk.

|| Model
| g Serial Cable uzsing IiDA Protocol

[Standard MTP-Compliant Dey
[Standard M TP-compliant dewi|s |

B >

gg' Thig driver iz digitally signed

Tell me why driver signing iz important

l < Back ” Mest > |l Cancel ]

6. Select the mxdk02.inf from the path D: \EPM-DKO02\driver in the CD-ROM, and click OK.
7. Select the EPM-DKO02 Driver from the Model window and click Next, then Next again to install the driver.

Add Hardware Wizard

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

Select the manufacturer and model of your hardware device and then click Mest. If yau
have a digk that containg the diiver you want ta instal, click Hawve Disk.

Model

[5F This diver is digitally signed.

Tel me vibw driver signing iz important

l < Back || Hest > |l Cancel J

8. Click Finish to complete.

EPM-DKO02: Controlling Power

The EPM-DKO02 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 PCIe interface, do not enable the power on/off control function, since doing so could
damage the device.

EPM-DKO02: Getting the USB Sockets’ Current Power Status

1. Execute mx-dk02-control_mfc.exe, located on the CD-ROM at
EPM-DKO02\examples\C++\EPM-DK02_Example_Build_11060819\release.
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£ EPM-DKD2 Control

MOXA =

Exit |
Module1 Module2
Socket1 PCIefUISE 1 Socketl PCIefUSE
+ Enable (" Disable " Disable
SocketZ2 USE only 1 1~ SocketZ USE only
(+ Enable (" Disable * Enable  ( Disable

2. You may verify that the current power status for your selected devices matches that reported by the utility
by checking the Windows Device Manager.

EPM-DKO2: Enabling/Disabling USB Socket Power

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

Execute mx-dk02-control_mfc.exe.

Select the socket and change the status.

1
2
3. Click Apply for the changes to take effect.
4

Check the Windows Device Manager to see if the device is disabled.

5, pevice Manager o 2‘

Ele  Action Wiew Help

& £m A

BB 602,110 Wireless LAN Card
8 Realtek PCIe GBE Family Controller
8 Resltek PCTs GBE Family Controller #2
5 Parts (COM&LPT)
+ o Processors
% @, Sound, videa and game contrallers
# 1 System devices
= {. Uriversal Serial Bus controllers
Generic LISB Hub
Generic USE Hub
Inkel{R) N10/ICH7 Family 1USE Universal Host Controller - 2708
Inkel{R) N10/ICH7 Family LUSE Universal Host Contraller - 2703
Intel{R) N10/ICH7 Family LUSE Universal Host Controller - 27CA
Inkel{R) N10/ICH7 Family LUSE Universal Host Contraller - 2708
Intel{R) N10/ICH? Family 1USEZ Enhanced Host Contraller - 27CC
USE Roat Hub
USE Root Hub
USB Roat Hub
USE Root Hub
USB Roat Hub
+ g LIS Display Adapters

EPM-DKO3: Driver Installation

EPM-DKO3: GPS Driver Installation

Follow these steps to install GPS driver for the EMP-DKO03. Please note that these are the same instructions as

for the EPM-3338 module.

1. Click Cancel to stop searching device when you first install the module.
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Found Hew Hardware ¥Wizard

Welcome to the Found New
Hardware Wizard
“windowes will search for current and updated saftware by

looking on your camputer, on the hardware installation CD, or on
the “windows L pdate ‘web site [with pour permizzion).

Biead our privacy policy

Can 'Windows connect to “Windows Update to search far
software?

(O Yes, this time only
(D) Y'es. now and every time | connect a device
(®) Mo, nat this time

Click. Next to continue.

Cancel

2. Insert the Software Package CD into the CD-ROM drive, and change driver directory to drv_gps.
Double-click ublox_A4_U5_USB_drv3264_install_UI.exe to install the driver.

Si=i]
Fle Edt View Favortes Took Hep i
Q- © ¥ /"‘=53amh Folders  [111]~
Address () DilSoftmare Packageldry_aps v Be

File and Folder Tasks

= Rename this fie

Gy move this i

D) Copy this il

& Publish this file to the Web
) E-mailthis i

3 Delets this il

Other Places

[ Software Package
{5} iy Documents
[ Shared Documents
9 My Computer
& wy vetnork Places

Details

Installer Language

e Please select a language.

Eraish |4

4. When the u-blox GPS driver setup wizard appears, click Next to continue.
5. Click Agree to accept the license terms.

“u u-blox GPS USE driver Setup

b I License Agreement
ox Flease review the license terms before installing u-blox GPS USE

sents, e driver,

Press Page Down to see the rest of the agreement.

-BLOM USB DRIVERS SOFTWARE LICENSE AGREEMENT -

This Software License Agreement ("SLA") is a legal agreement between you (gither an
individual or a single entity) and u-blox for the u-blox software that accompanies this

5LA, which includes computer software and may include assodiated media, printed

rmaterials, "online" or electronic documentation, and Internet-based services

("Software"), An amendment or addendum ko this SLA may accompany the Software,

WOU AGREE T BE BOUMD BY THE TERMS OF THIS SLA BY INSTALLING, COPYING, OR
OTHERWISE USING THE SOFTWARE, IF YOU DO NOT AGREE, DO NOT INSTALL, COPY,

OR USE THE SOFTWARE. YOU MAY CONTIMUE TO USE U-BLOX PRODUCTS WITH THE |
“SOFTWARE®, E.G, BY COMMUNICATING YIA UBRT, DDC OR SP1 INTERFACES, hd

If wou accept the terms of the agreement, click I Agree to continue. You must accept the
agreement to install u-blox GPS IUSE driver.

< Back H I Agres ] I Cancel
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6. Wait for driver installation wizard pop up. Click Next to begin the installation.

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

Thiz wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Nest.

Cancel

7. Wait for the process to end, and when you see the image below click Finish to complete the installation.
Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The device driver installation wizard did not update any of paur
saftware for paur hardware devices because it was not better than
the software you currently have installed.

Diriver Mame Status
“ urblow AG [ublokush) Por... Ready to use

8. Check the Windows Device Manager to verify the device is enabled. You should see an entry titled
u-blox 6 GPS Receiver; select this and click on Properties to check configuration details for the GPS COM
port.

5, pevice Manager
File  Action Wew Help
5E @ =Ra

+(= IDE ATAJATAPI controllers ~
-5 Keyboatds
+-1") Mice and other pointing devices
-l Modams
+ @ Manitors
+ S Multi-port serial adapters
- E) Network adapters
1 g Other devices
=% Ports(COM&.LPT)
5 moxa Fort 1 (Com1)
A MORA Port 2 (COMZ)
o MoRA Port 3 (COM3)
5 MORA Port 4 (COMA)
# Sierra Wireless DM Port (COME)
A Sierra Wireless NMEA Port (COMB)

+ ##8 Processors
+-@), sound, vidso and game controllsrs
+|-“e» Storage volumes

+- 1§ System devices
+ € Universal Serial Bus controllers v
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9. To change the GPS receiver’s port number select Advanced under the Port Settings tab.

u-blox & GPS Receiver (COMD) Properties 7 E
General | Port Settings | Driver | Details

Bitz per second: | 9500 v
Data bits: | 8 ™
Parity: | Mone ™
Stop bits: |1 ™
Flow contral: | Mone ™

[ Advanced... J [ Bestore Defaults

Ok l[ Cancel l

10. Select your desired COM port number from the drop-down menu in the lower. Click OK to finish.

Advanced Settings for COM5

Use FIFD buffers [requires 16550 compatible UART]

Select lower zettings to comect connection problems.

Select higher settings for faster performance.

Beceive Buffer. Low (1]

Tranzmit Buffer: Low [1]

COM Port Mumber:

78

)

Ok

Defaults

J Hgho4 o4

J Hghie (sl

11. You may now use a serial terminal like Windows HyperTerminal to view GPS data.

“g gps - HyperTerminal
File Edit Wiew Cal Transfer Help

0O & 2 DB &

=i+

[Cat]

GPGLL. , » ., ,U.Nx64

GPRMC. .U

GPUTG

GPGGA . ,

GPGSA A

GPGSVY . 1.1 .,.00=7%

GPGLL. . . ... U_N=64 |
%53

GPUTG, , .., ., N*30

GPGGA ., .. .. 8.88,99.99, ..., =48

GPGSA A1\ orrrvrrrens 99.99,.99.99.99.99=38
GPGEVY . 1.1.,.01,.081,, 1971

GPGLL. , ... .U Nx64

GPTHT. 81,81 .82 . u-blox ag — wwu
GPTRT . 081,01 .02, HY  UBK-G6Bxx

.u—hlox.comx5

GPTHT .81 .81 .82 . ANTSUPERU=AC SD PDoS SR=28
GPTAT .81 .81 .62 . ANTSTATUS =0K=3B
GP| N53

GPGLL. , »» ..V N%64_

A
00840007 EFFBFFFFp=25
GPTAT . 81.81.82_ROM CORE 7.03 (45969> Mar 17 2011 16:18:34x=59

Connecked 0:00:00 Auto detect 2400 8-M-1

HUM
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EPM-DKO03: Cellular Driver Installation

1. If the Found New Hardware Wizard appears,
click Cancel to stop and exit the wizard.

Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard

5

“windowsz will zearch for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windaws Update “Web site [with your permission)

Fiead our privacy policy

Can Windows connect to \windows Update to zearch for
software?

(D) Yes. thiz time only
(7) 'f'es. now and gvery time | connect a device
() Mo, not this time

Click Mewt to continue.

2. Insert the software package CD into the CD-ROM drive, and change driver directory to drv_Cellular\1 Driver
and double-click DriverInst.exe to install the driver.

& 1 Driver

Fle Ed ew Favortes Tods Help

Qe - @ - T /"'Seamh || Folders [533]-

Address () Dn\Software Packageidry_Cellulartl Driver

File and Folder Tasks

o

]} Rename this file

3y Move this fie
DriverInst Application

1) Copy this fie
N Fublsh this file to the web
) Emai this e

Sierra Wireless Inc.

GeneticSuppartedPIDKeys
Registration Entries

GenericPowerManagment
Registration Entries
LKEB

> installer_parameters
1L DocUment:

¢ Delete this fie

Readie

Other Places Text Documert
2B

[ drv_celldar

) My Documents
[ Shared Documerts
i My Computer

& My Netnork Places

Details

3. Wait for the new hardware to be found.

jr) Found New Hardware

Your new hardware is installed and ready to use,

Paink

1. Change the driver directory to drv_Cellular\2 Watcher\QMI_B3375_Watcher and double-click
Watcher_Generic_Q.msi’ to install the utility. Click ‘Next to continue.

i'-f—" Sierra wireless AirCard Watcher

Welcome to the InstallShield Wizard for Sierra
i Wireless AirCard Watcher Build 3375

A

SIERRA

WIRELESS™ The InstallShield{R) Wizard will install Sierra Wirelzess

AirCard Watcher an your computer, To continue, click

Mext,

WAARMING: This program is protected by copyright law and
international treaties.

[ mext = Cancel

] [
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2. Select I accept the terms in the license agreement and click Next to continue.

ii‘% Sierra wireless AirCard Watcher

License Agreement

. SIERRA
'%V ?VIHEI.ESS'

Flease read the following license agreement carefully,

End-User License Agreement ad
ATTENTION: Please carefully read this Agreement. b |

By selecting “Agree™ or “l accept the terms in the license agreement™ and/or
installing, activating and/or using this Software, YOU indicate that YOU have read,
understood and accepted the provisions of this Agreement, and that YOU have the
authority to enter into this Agreement on your own behalf or on behalf of the

entity that you represent. hal

(BT accept the terms in the icense agreement

(1 do nak accept the terms in the license agreement
Install Sierra Wireless AirCard Watcher to:

3 CHProgram FilesiSierra Wireless Inci3G Watcher!,

Mext = J l

l < Back ” Cancel I

Wait for the utility installation to complete, and click Finish to complete the installation.

EPM-DKO03: Wi-Fi Driver Installation

1. If the Found New Hardware Wizard
appears, click Cancel to stop and exit the

wizard.

Found Hew Hardware Wizard

Welcome to the Found Hew
Hardware Wizard

Wim_juws will zearch for current and updated software by

lzoking on your computer, an the hardware installation CD, or on
the Windaws Update “Web site [with your permission)

Read our privacy policy

Can ‘Windows connect to windows Update to search for
software?

() Yes. this time anly
() Yes. now and gvery time | connect a device
() Mo, not this time:

Click Mewt to continue.

2. Insert the software package CD into the CD-ROM drive, and navigate to the driver directory at
D:\Software Package\drv_Wi-Fi\Install CD. Double-click setup.exe to install the driver.

& Install_cD

File  Edt View

File and Folder Tasks

W Rename this file
W Move this file
) Copy this file

&8 Publish this file to the web

3 E-mail this file
3 Delate this fle

Other Places

=y drv_wi

(L) My Documents
(&) Shared Dacuments
9 My Computer

& by etwork Flaces

Details

Favorites

Qﬁack T ﬁ'

Address | () Dr\Software Packsgeidry Wlﬁ\InstaH far}

Tools  Help

) search Folders  [131]+

CONTIUrETT e
14 KB

0x0414

§ Configuration Settings
23KE

0x0416

§ Configuration Ssttings
23KE

0x0804
Cunflguratlun Settings

14, SlEKB

G
ﬂ

.& IEEEtuD dH
X InstaIIShleId (R) Setup Engine

TE0KE

setup
INX File

g U ST SETg

‘,—'j' 248

L o415

E Configuration Settings
Z3KE

} 00419

Configuration Settings
22KE

T oxaste

E Configuration Settings
248

I datal hdr

HOR File
275 KB
default, ath

ATH Flle
18

B Jayout

EIH File
1kB

"3, setp
Configuration Settings
zkB

setup.iss
155 File
18
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3. Select the language you want to use for the installation, and click Next.

Qualcomm Atheros Client Installation Program - InstaliShield Wizard

Choose Setup Language *

Select the language for the installation from the choices below.

Chinese [Hong Kong S.A.R) ~
Chinese [Simplified) (l
Chinese [Traditional)
Czech

Danish

Dutch

h
French [Standard]
German
Greek
Hungarian
Italian
Japanese
Knrean

4. Wait for the driver installation to complete.

5. After the installation has completed, click Next, and then select I accept the terms of the license
agreement, and then Next again to continue.

Qualcomm Atheros Client Installation Program

License Agreement

Please read the following license agreement carefully.

Qual Atheros C icati Inc. Software License Agreement |~

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT ['LICENSE"] CAREFULLY
BEFORE USING THE Qualcomm Atheros SOFTWARE. BY USING THE Qualcomm
Atheros SOFTWARE, Y'OU ARE AGREEING TO BE BOUND BY THE TERMS OF THIS
LICENSE.

IF YOU 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 Qualcomm Atheros SOFTWARE TO THE PLACE WHERE YOU OBTAINED IT
FOR A REFUND. IF THE Qualcomm Atheros SOFTWARE WAS ACCESSED
ELECTRONICALLY, CLICK "DISAGREE/DECLINE". FOR Qualcomm Atheros SOFTWARE

©1l accept the terms of the license agreement Pri

O 1 do not accept the terms of the license agreement

l < Back [ Next > l I Cancel l

6. Select Install Client Utilities and Driver, and then click Next to continue.

Qualcomm Atheros Client Installation Program

Setup Type ‘
Select the setup type that best suits your needs.

Click the type of setup you prefer.

Install Client U esE kD
Install Driver Only Choose this option to install the
Make Driver Installation Diskette(s) driver and client utilities. This is

the recommended option.

l < Back [ Next > ] l Cancel I

7. Verify that the file will be installed where you want it to be, and click Next to continue.

Qualcomm 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

C:\Program Files\Qualcomm Atheros

< Back Next > j [ Cancel ]
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8. Select the folder in the Windows Start Menu where you would like to have the program startup icon filed,
and click Next.

Qualcomm 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:

Qualcomm Atheros)

Existing Folders:

Administrative Tools

Sierra Wireless

Startup

Tera Term

l < Back [ Next > ] l Cancel I

9. Click Next to continue to the adaptor configuration selection screen.

10. Select Qualcomm Atheros Client Utility (ACU) and Supplicant, and then click Next to continue.

Qualcomm Atheros Client Installation Program

Choose Configuration Tool

Which tool will you use to configure your client adapter?

Qualcomm Atheros Client Utility [ACU) and Supplicant.
O Third-Party Supplicant

< Back Next > ] l Cancel

11. Click Yes to continue.

Qualcomm Atheros Client Installation Program

\_‘.:J The option pou have selected requires the system to be rebooted at the end of the operation. Do you wish to continue?

12. Wait for the installation to complete.

Qualcomm Atheros Client Installation Program

Setup Status ‘

Qualcomm Atheros Client ion Program is
installation.

your new software

Installing

C:\..\{28006915-2739-4EBE-B5E8-49B25D32EB33}\datal.cab

Cancel

13. Select Yes, I want to restart my computer now, and click Finish to complete.

14. Restart the computer to complete the installation.

EPM-DKO03: Configuring the Cellular Software Interface

This section illustrates how to configure the cellular software interface for a wireless connection using
the Sierra Wireless AirCard Utility.
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1. Execute the m: Start->Si Wirel ->Ai
xecu progra ar ierra Wireless irCard B P e Wt cher BRI
Watcher. Click Connect to initiate a cellular connection. Do not
close the program when the connection is established or the
device driver may not work properly

Chung

EEE

SIERRA

WIRELESS

2. In Control Panel, select Wireless Network Connection

less Hetwork Connes

Status, and select Support tab to view the connection status. Garerl| Gupport
Click Close to complete s
.ﬂ Address Type: Agzigned by DHCP
il
' IP Addiess: 111.82.89.227
Subrnet Mask; 255.255.256.248
Default Gateway: 111.82.89.225

Windows did not detect problems with this
connection. I you cannat connect, cick

Repair.

LCloze

3. You may verify the cellular
connection by pinging the interface TR I g (TP e S T )

. . . (C> Copyright 1985-2881 Microsoft Corp.
once the connection is established.
IC:~Documents and Settings™“Administrator’>ping wuww.moxa.com

Pinging www_moxa.com [98_129_229 _ 1871 with 32 bytes of data:

Reply from 98.129.229_187: hytes=32 time=526ms TTL=38
Reply from 98.129.229.18 TTL=38
Reply from 928.129.229.187: bytes=32 time=483ms TIL=38
Reply from 98.129.229.187: bytes=32 time=483ms TIL=38

Ping statistics for 98.129_229_187:

Packets: Sent = 4, Received = 4, Lost = @ {B@» loss>.
Approximate round trip times in milli-seconds:

Hinimum = 477ms,. Maximum = 5%26ms,. Average = 492ms

IC:“Documents and Settings“Administrator’>

4. You may also check the connection status in Local Area

ocal Area Connection B Status 7 @
Connection Status dialog. -
Connection status
-.‘;7 Address Type: Assigned by DHCP
l_/"‘-l"' IP Address: 111.8061.31
Subnet Mask: 255266206192
Drefault Gateway: 111.80E61.1

Windaws did not detect prablems with this
connection. If you cannot connect, click.

Repair.

Closs
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EPM-DKO03: Configuring a Wi-Fi Software Interface

This section introduces how to connect to an access point using WPA2 (RSN) encryption.

WARNING!

Moxa strongly advises against the use of the WEP and WPA encryption standards. Both are now
officially deprecated by the Wi-Fi Alliance, and are considered insecure. To guarantee proper Wi-Fi encryption
and security, please use WPA2 with the AES encryption algorithm.

5. Run the Qualcomm Atheros Client Utility, select the Profile Management tab, and click Scan.

A Atheros Client Uility - Current Profile: Default - Qualcomm Atheros AR938x Wireless Het...

| Curent Status | Profile Management | Diagnostics

T
Details
Wetwark Type: Infrastructune
Security Mode: Dizabled
Metwaork Mame 1 (S5101] <amptys =
Network Mame 2 (S5I102) <emply>
Network Mame 3 [SS103); <emptys Ordler Profiles...

[ Disable 'WLAM if L&M is Connected

6. Select the access point you want to associate with and click Activate.

Available Infrastructure and Aid Hoc Hetworks

Metwork Mame [SSID] @3 11n  Super XA Signal Strength Charinel Y|

1 act =3 ol 1de 1 2,

@ bumin al] 1de 3 2.,

1 DL_724 w3 al] 1948 3 2.

1 MIRFE4E1 =3 all 5348 1 2.

v § =3 ] 56 de 1 2,

1 MIS4ap-1 =3 all 1248 & 2,

1 MISAap-1 =3 all 1448 1 2,

1 MISAap-1 =3 all 3 de 1 2,
<] >

l Activate J l Refresh I l OK
[] Disable 'WLAM if LAM iz Connected

7. Name this configuration profile and enter the SSIDs with which you wish this client to associate. Then
change to the Security tab.

Profile Hanagement ? g
General | Secuity | Advanced

Prafile

Profile Mame: | WirelessAP

Client Mame;  DEMQ48=ITHKOL

Metwork Names

55ID1;  MOXASYS

5502

5503
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8. Moxa recommends selecting WPA2 as your security option; then click Configure.

Profile Management 7 E
General| Secuity | Advanced
Set Secunty Options
WP AWPAZ EAP Type:

O an2 1% = 202 1% EAP Type:

) Pre-Shared Key (Static WEF)

) Nore

Group Policy Delay: |60 1 sec
Allow Association to Mixed Check this box if the access point with which the client adapter is to associate
Cells has WEP set to optional and WEP is enabled on the client adapter. Otherwise,
the client will be unable to establish a connection with the access point.

Profile Locked This will lock the profile.
Limit Time for Finding Domain Check this box and enter the number of seconds (up to 300) after which the
Controller to XX Seconds authentication process times out when trying to find the domain controller.

Entering zero is the same as disabling this feature, with no time limit
enforced when searching for domain controllers.

Group Policy Delay Specify how much time elapses before the Windows logon process starts
group policy. Group policy is a Windows feature used by administrators to
specify configuration options for groups of users. The objective is to delay the
start of Group Policy until wireless network authentication occurs. Valid
ranges are from 0 to 65535 seconds. The value that you set goes into effect
after you reboot your computer with this profile set as the active profile.

This drop-down menu is active only if you choose EAP-based authentication.

WARNING!

Moxa strongly advises against the use of the WEP and WPA encryption standards. Both are now
officially deprecated by the Wi-Fi Alliance, and are considered insecure. To guarantee proper Wi-Fi encryption
and security, please use WPA2 with the AES encryption algorithm, and configure it with a strong password.

9. Configure a strong passphrase for your WPA2 network. This may be an 8 to 63 character ASCII passphrase,
or up to a 64 digit hexadecimal passphrase.

Configure WPASWPA2 Passphrase 7 z

Enter a'wPAAWPAZ paszphrasze (8 to B3 ASCI or B4 hexadecimal characters]

12345674

Ok ] I Cancel
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10. If you want to use an Extensible Authentication Protocol, then you may choose the protocol from the

drop-down boxes at the right. If you wish to use a RADIUS server, then you will need to configure your
connection for 802.1X authentication. When you have configured the connection, click OK and exit the

setup wizard.

Profile Management
General | $ecuity | Advanced
Set Security Dptions
(3 WPAMWPAZ
(O WPAAWPAZ Passphiase
OB021x
() Pre-Shared Key [Static WEP)]

O Nane

Group Policy Delay: |60

WPAMPAZ EAP Type: | LEAP
EAP-TLS
EAP-TTLS
FEAP [EAP-GTC)

802.1x EAF Tppe:
LEAP

EAPFAST
EAP-SIM

[ Limit Time for Finding D omain Controller Te:

3| sec

FEAF [EAF-MSCHAP V2

-3
X

sEC

11. The connection should now be established. You may check this using the Properties tab under the
Network Connections icon in the Windows Systray.

fireless Hetwork Connection Status

“General | Suppott
Connsction
Status Connested
Network: MORASYS
Duration, 014627
Spesd: 54.0 Mbps
Signal Strength: iiﬂ!ﬂ
Activity
Sert " Recsived
T (g
Packets 264 3
[ Fiopertes | [ Disable | [ iew Wieless Networks |

EPM-DKO03: Getting Wi-Fi Information

You may use the management utility called Atheros Client Utility to help get wireless connection information.

1.

Run the Atheros Client Utility on the desktop and change it to the Current Status tab to view the Wi-Fi
connection status and information.

A\ Atheros Client Utility - Current Profile: Default - Qualcomm Atheros ARS3Ex Wireless Het... @ g

Action  Options  Help

Current Status | Profile Management

/
ATHEROS

Profile Mame:
Link Status:
Witgless Mode:
Server Based Authentication:
IP Addiess:

Signal Strength:

Diagnastics

Deefault
Associated
2.4 GHz 54 Mbps

None

feBli: 20 Beff.fe3b: 242274

Metwork Type: Infrastucture

Control Channel: £
Extension Channel:

Data Encruption: Maone

N
—

S

Good
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2. Click Advanced to view more detailed information. Click OK to exit.

Advanced Status ? E

Metwork, Name (351D} Current Signal Strength: 35 diim

Server Based Aulhentication Current Noise Level 35 dBm

Diata Encryption: Up Time; 001740

Authentication Type: 802.11b Freamble Shott & Long

Message Integrity Checlc Current Fiessive Rate 0Kbps

a5 Hone Current Transmit Rate OKbps

CLKM Authentication

Management Frame Pratection: ol shoe T
Extension Channel

Associated AP Name: Control Frequency Scanning

Assaciated AP |P Address Exltension Frequency:

Assaciated AP MAC Addess: Charnel Set: United States
Channel Width Ell

Pawer Save Mods: Homal
Cunent Power Level,

Awailable Power Levels (5 GHz)
Awailable Power Levels (2.4 GHzk:

4-81



A

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 33.4
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 32.5
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 | WMA8 |[320 x 200 29.97 | 2000 6 5.4 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 5.9 5.5 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 WMV 3x WMA9 | 1920 x 1080|29.97 |15000 52.4 50.6 95.9 47.8
WMV WMV 3x WMA9 | 1680 x 1050|29.97 |12000 52 50.1 96.7 48.5
WMV WMV 3x 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 |[1920x 1080(29.97 |15000 48.1 46.9 92.5 47.2
WMV WMV2x WMAS8 | 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 WMAS8 | 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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