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Introduction

The Moxa UPort 1200/1400/1600 are advanced USB-to-serial converters that add 2, 4, 8, or 16 serial ports to
a PC through the PC’s USB port. The UPort 1200/1400/1600 are compatible with both new and legacy RS-232
or RS-422/485 devices. These plug-and-play USB-to-serial converters are ideal for mobile, instrumentation,
and point-of sale applications.

In this manual, we refer to the products in the series collectively as the UPort 1200/1400/1600 Series, or
simply as the UPort. The UPort 1200/1400/1600 Series includes the following models:

UPort 1250 2-port RS-232/422/485 USB-to-serial converter

UPort 1250I 2-port RS-232/422/485 USB-to-serial converter w/ isolation protection
UPort 1410 4-port RS-232 USB-to-serial converter

UPort 1450 4-port RS-232/422/485 USB-to-serial converter

UPort 14501 4-port RS-232/422/485 USB-to-serial converter w/ isolation protection

UPort 1610-8 8-port RS-232 USB-to-serial converter

UPort 1650-8 8-port RS-232/422/485 USB-to-serial converter

UPort 1610-16 16-port RS-232 USB-to-serial converter

UPort 1650-16 16-port RS-232/422/485 USB-to-serial converter

The following topics are covered in this chapter:

Overview

ADDC™ (Automatic Data Direction Control) for RS-485
ARDC (Automatic Recovery Data Communication)
Ordering Information

Product Features

Product Specifications

Qaoaoaagaaaa

Panel Layout

UPort 1250

UPort 12501

UPort 1410/1450/14501
UPort 1610-8/1650-8
UPort 1610-16/1650-16
O Dimensions

UPort 1250

UPort 12501

UPort 1410/1450/14501
UPort 1610-8/1650-8
UPort 1610-16/1650-16
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Overview

UPort 1200/1400/1600 Series products are easy to install and use. After installing the drivers on your PC,
connect the UPort to your computer, plug in your serial devices, and you're ready to go. Programming is NOT
required, and you do not need to worry about IRQs, configuring a board, power requirements, or connection
schemes.

UPort 1200/1400/1600 Series products are compliant with USB 1.1, and 2.0 specifications, and meet the 480
Mbps high-speed requirement of Hi-Speed USB 2.0. Using your computer’s USB ports to connect serial devices
reduces the total cost of ownership, investment in hardware, and long term management and integration costs.

The UPort 1400 series converters support both bus power and external power. The UPort 12501, UPort 1600-8,
and UPort 1600-16 converters support external power only. When using bus power, the UPort will get 500 mA
through the laptop’s or workstation’s USB port. When an external power adapter or power cord is used, the
UPort will only get 100 mA through the laptop or workstation’s USB port.

ADDC™ (Automatic Data Direction Control) for
RS-485

ADDC™ (Automatic Data Direction Control) makes it easier to manage 2-wire RS-485 half-duplex connections,
eliminating the need for software interference. This means that it is not necessary to write extra code for
Windows applications to control the half-duplex protocol. ADDC™ intelligence is built into the UPort
1200/1400/1600 USB-to-serial converters that support the RS-485 serial interface.

ARDC (Automatic Recovery Data
Communication)

ARDC (Automatic Recovery Data Communication) makes it easier to auto recover data transmissions even if
the cable gets unplugged accidentally. This means the user does not need to worry about reconfiguring
complex settings to ensure smooth data transmissions. If the USB cable is accidentally unplugged, simply plug
it back into the same port and the converter will automatically reconnect with the host and continue to transfer
data. This feature not only reduces reconfiguration time, but also the probability of data loss.

Ordering Information

Package Checklist

Moxa’s UPort 1200/1400/1600 products are shipped with the following items:
e 1 UPort 1200/1400/1600 USB-to-serial converter

e USB cable: CBL-USBA/B-100

e 100 to 240 VAC power adapter

e 1 power cord suitable for your region

e 1 serial adapter: mini DB9F-to-TB (for RS-232/422/485 model only)

¢ WK-44-01: 19” rackmount L brackets (2 L-shaped plates with 8 screws; for UPort 1600-16 series)
e Documentation and software CD

e Quick installation guide (printed)

e Warranty card

1-2
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Optional Accessories (can be purchased separately)
Cables
e CBL-USBA/B-100: USB Type A to USB Type B cable, 100 cm
e CBL-FOM9-150: DB9 female to DB9 male serial cable, 150 cm
e CBL-FOM9-20: DB9 female to DB9 males serial cable, 20 cm
e CBL-RJ455F9-150: RJ45 to DB9 female shielded serial cable, 150 cm
e ADP-RJ458P-DB9: DB9 female to R1J45 connector
Connectors
e Mini DB9F-to-TB: DB9 female to terminal block connector
e A-ADP-RJ458P-DB9F-ABCO1: DB9 female to RJ45 connector
Mounting Kits
e DK35A: 35-mm DIN-rail mounting clips; 2 DIN-rail plates with 4 screws
For the UPort 1200

e DK-UP1200: DIN-rail/wall- mounting kit that includes 2 wall-mounting plates with 6 screws
(WK-35-02), and 2 DIN-rail plates with 4 screws (DK35A)

For the UPort 1400/1600-8

e DK-UP1400: DIN-rail/wall- mounting kit that includes 2 wall-mounting plates with 6 screws
(WK-35-01), and 2 DIN-rail plates with 4 screws (DK35A)

For the UPort 1600-16
e WK-44-01: 19" rackmount L brackets; 2 L-shaped plates with 8 screws

Model name

DK-UP1200
DK-UP1200

‘a» t l
WK-44-01

%6

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

Product Features

UPort 1200/1400/1600 Series products have the following features:

e Hi-Speed USB 2.0 supported (up to 480 Mbps)

e Additional I/O or IRQ not required

e Serial transmission speed up to 921.6 Kbps

e 128-byte FIFO and on-chip H/W, S/W flow control

1-3
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e  Windows 2000, Windows XP/2003/ Vista/2008/7/8/8.1 (x86/x64), Windows 2012 (x64), Win CE5.0/CE6.0,
Linux Kernel 2.6.x and 3.x

e Both bus power and external power supported (UPort 1410/1450)
e Suitable for 4-wire RS-422/485 and 2-wire RS-485 applications

e Easy maintenance with LED display

e IP30, rugged metal case

e COM port assignments maintained across different PCs

e Mini DB9 female to terminal block attachment for easy wiring

e Wall-mount and DIN-rail accessories available

Product Specifications

usB

Compliance: USB 1.1/2.0 compliant

Connector: USB type B

Speed: 480 Mbps (Hi-Speed USB) and 12 Mbps (Full-Speed USB)

Serial Interface

Number of Ports:

UPort 1200: 2

UPort 1400: 4

UPort 1600-8: 8

UPort 1600-16: 16

Serial Standards:

UPort 1410/1610: RS-232

UPort 1250/12501/1450/14501/1650: RS-232/422/485
Connectors: DB9 male

Serial Line Protection
Optical Isolation Protection: 2 KV (UPort 12501/14501 only)

Performance
Baudrate: 50 bps to 921.6 Kbps

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
FIFO: 128 bytes

Serial Signals

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

RS-422: TxD+(B), TxD-(A), RxD+(B), RxD-(A), GND

RS-485-4w: TxD+(B), TxD-(A), RxD+(B), RxD-(A), GND
RS-485-2w: Data+(B), Data-(A), GND

RS-485 Data Direction: ADDC™ (Automatic Data Direction Control)

Driver Support

Windows Real COM Drivers

Linux Real TTY Drivers

Note: Please refer to Moxa’s website for the latest driver support information.

Physical Characteristics
Housing: SECC sheet metal (1 mm), IP30 protection
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Weight:
e UPort 1200:
Product only: 180 g (0.40 Ib)
Packaged: 680 g (1.5 Ib)
e UPort 1400:
Product only: 720 g (1.59 Ib)
Packaged: 1345 g (2.96 Ib)
e UPort 1600-8:
Product only: 835 g (1.84 I|b)
Packaged: 1435 g (3.16 Ib)
e UPort 1600-16:
Product only: 2475 g (5.45 Ib)
Packaged: 3485 g (7.68 Ib)
Dimensions:
e UPort 1200: 77 x 26 x 111 mm (3.03 x 1.02 x 4.37 in)
e UPort 1400: 204 x 30 x 125 mm (8.03 x 1.18 x 4.92 in)
e UPort 1600-8: 204 x 44 x 125 mm (8.03 x 1.73 x 4.92 in)
e UPort 1600-16: 440 x 45.5 x 198.1 mm (17.32 x 1.79 x 7.80 in)

Environmental Limits
Operating Temperature: 0 to 55°C (32 to 131°F)
Operating Humidity: 5 to 95% RH
Storage Temperature: -20 to 75°C (-4 to 167°F)
Regulatory Approvals: EN55022 Class A, EN55024, EN61000-3-2, EN61000-3-3, EN61000-4-2,
EN61000-4-3, EN61000-4-4, EN61000-4-5, EN61000-4-6, EN61000-4-8, EN61000-4-11 FCC Part 15 Class A,
UL, CUL, TOV
Power Requirements
Power Consumption:
® Bus power:

UPort 1250: 360 mA @ 5 VDC

UPort 1410: 180 mA @ 5 vVDC
e 12 to 48 VDC external power:

UPort 1250I: 200 mA @ 12 VDC

UPort 1410: 180 mA @ 12 VDC

UPort 1450: 260 mA @ 12 VDC

UPort 14501I: 360 mA @ 12 VDC

UPort 1610-8: 230 mA @ 12 VDC

UPort 1650-8: 340 mA @ 12 VDC

UPort 1610-16: 130 mA @ 100 VAC

UPort 1650-16: 150 mA @ 100 VAC

Warranty
Warranty Period: 5 years
Details: See www.moxa.com/warranty
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Panel Layout

UPort 1250 UPort 12501
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UPort 1610-16/1650-16

Dimensions

UPort 1250 UPort 12501
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UPort 1410/1450/14501I
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UPort 1610-16/1650-16
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203.6 mm (8.01 in)
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| 480 mm (18.89 in) |

1-9



2

Driver Installation

In this chapter, we use Windows XP to illustrate how to install the UPort 1200/1400/1600 USB-to-serial

converters. The procedures for other Windows platforms are essentially the same.

We recommend installing the UPort driver first, before connecting the UPort to your computer’s USB port.

The following topics are covered in this chapter:

O UPort’'s USB Usage Limitation

O Installing the Windows Driver

>

YV V V ¥V V V

Hardware Description

Connecting the Hardware

Installing the Driver for the Converter
Installing the Driver for the Ports
Configuring the Ports

Uninstalling the UPort

Uninstalling the Driver

O Installing the Windows CE Driver

YV V VYV V V

Installation with an installation package for Win CE 6.0
Installation with an installation package for Win CE 5.0
Removing the Moxa Win CE 5.0/ CE6.0 Driver
Installation with a CAB File

Removing the Moxa Win CE 5.0/ CE6.0 Driver

O Installing the Linux Driver

YV V VY V

Linux Kernel 2.6.x and 3.x
Driver Files

Module Driver Configuration
Setting the Serial Parameters

Troubleshooting
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UPort’s USB Usage Limitation

1. A maximum of 4 UPort converters can be connected to one PC host. Connecting more than 4 UPort
converters will strain system resources and potentially destabilize the computer.

2. We recommend connecting the UPort directly to your PC’s USB port.

Although your UPort supports USB 1.1, we recommend using a USB 2.0 host controller or hub for the best
and most stable performance.

Installing the Windows Driver

1. Run the Setup Wizard located on the UPort 1200/1400/1600 Series Document and Software CD-ROM. Click
Next to start installing the driver.

5 Setup - MOXA UPort Windows Driver Ver1.4 =19

Welcome to the MOXA UPort
Windows Driver Verl.4 Setup
Wizard

Thiz will inztall MORA UPort Windows Driver Yerl. 4 an your
computer.

It iz recommended that you cloge all other applications before
cantinuing.

Click Mest ko continue, ar Cancel to exit Setup.

Mesut » ][ Cancel ]

2. Click Next to install the driver in the indicated folder.

i Setup - MOXA UPort Windows Driver Ver1.4

Select Destination Location H
Wihere should MOXA UPart Windows Driver Yerl. 4 be installed?

.’J Setup will install MOXA LPart Windows Driver Werl.4 into the follawing folder.

To continue, click Mest, [F pou would like to zelect a different folder, click Browse.

Al leazt 0.7 MB of free disk space iz required.

¢ Back H Memt = ] [ Cancel
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3. Click Next to create the program’s shortcuts in the indicated folder.

i Setup - MOXA UPort Windows Driver Ver1.4

Select Start Menu Folder H
where should Setup place the program’s shortcuts? ”

Setup will create the program's shortcuts in the following Start Menu folder.

To continue, click Mest, [F pou would like to zelect a different folder, click Browse.

l"-'1| o UPort Windows Driver | [ Browse, .

¢ Back ” Memt = ][ Cancel ]

4. Click Install to proceed with installation.

i Setup - MOXA UPort Windows Driver Yer1.4

Ready to Install "

Setup iz now ready to begin installing bMOXa UPart Windows Driver Verl 4 on vour %
computer,

Click Install to continue with the inzstallation, or click Back if pou want to review or
change any settings.

Destination location;
C:\Program Files\MoratUPortDiiver

Start Menu folder:;
MO8 UPort *Windows Driver

< Back ” Inztall ][ Cancel
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5. Click Finish to complete the driver installation.

e Setup - MOXA UPort Windows Driver Ver1.4

Eo&

Completing the MOXA UPort
wWindows Driver Verl.4 Setup
Wizard

Setup has finizhed installing MOFA UPart Windows Driver
Werl.d on wour computer, The application mag be launched by
zelecting the installed icons.

Click. Finizh to exit Setup.

Hardware Description

We recommend installing the driver before connecting the UPort to your PC. Some UPort models require an
external power adapter

r or cord, and other models support both external and bus power.

UPort 1250 UPort 12501 UPort 1400 UPort 1600-8 | UPort 1600-16
Bus Power 4 - 4 - -
External Power B v v v ~

(adapter)

External Power
(cord)

If you want to use bus power with the UPort 1410/1450, set the DIP switch to bus when you connect the USB
cable between the host PC and the UPort 1410/1450. The UPort 14501 requires external power.

Using an External Power Source

The UPort 12501, UPort 1450/14501, and UPort 1600-8 come with a power adapter for connecting to an
external AC power source. UPort 1410 users can purchase a power adapter separately. The UPort 1600-16
comes with a power cord as a standard accessory. If the power is properly supplied, the Active LED will glow a

solid green.

Buzzer (UPort 1400 and 1600 only)

The UPort 1400 and UPort 1600 will sound the built-in buzzer twice when the power is turned on. You will also
hear the buzzer when using the Locate function from the driver property page of the UPort utility.

Connecting the Hardware

Please install the driver before connecting the UPort series to your PC's USB port. See the previous section for

details.
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Connecting to a Serial Device

Use the proper serial cables to connect your serial devices to the UPort’s serial ports, which support the RS-232
and/or RS-422/485 interface. The UPort’s serial ports use DB9 male connector with standard pin assignment.
Please see Chapter 3 for detail pin assignment.

LED Indicators

UPort 1250/12501

There are five LEDs per port for indicating the status of the ports. The LEDs are listed under P1 and P2.

LED Name LED Color LED Function
Active Red Power is on
Off Power is off, or power error condition exists
RS-232 Red Port is configured for RS-232 operation
RS-422 Red Port is configured for RS-422 operation
4W RS-485 Red Port is configured for 4-wire RS-485 operation
2W RS-485 Red Port is configured for 2-wire RS-485 operation
Orange Port is receiving data from attached device
TxD/RxD Green Port is transmitting data to attached device
Off No data is being transmitted or received

UPort 1400/1600

There are five LEDs per port for indicating the status of the ports. The LEDs are listed under P1, P2, P3, etc.

LED Name LED Color LED Function

Active Green Power is on
Off Power is off, or power error condition exists

Tx/Rx Orange Port is receiving data from attached device
Green Port is transmitting data to attached device
Off No data is being transmitted or received

Adjustable Pull High/low Resistors for the RS-485 Port

The UPort uses DIP switches to set the pull high/low resistor values for each serial port.

To set the pull high/low resistors to 150 KQ, make sure both of the assigned DIP switches are in the OFF

position.

To set the pull high/low resistors to 1 KQ, make sure both of the assigned DIP switches are in the ON

position. This is the default setting.

1 2
Sw
Pull High Pull Low
ON 1 KQ 1 KQ
OFF 150 KQ 150 KQ

2-5
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UPort 1200 DIP Switches
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Installing the Driver for the Converter

NOTE The operating system will automatically detect the UPort when you plug it into one of your computer’s USB
ports. If you have installed the latest UPort driver, the UPort and the UPort’s serial port will be installed
automatically. If the UPort and the serial ports are not installed automatically, follow the instructions below.

Case 1: The UPort Driver is Certified

If the UPort driver that you installed has been certified by Microsoft, the UPort and the UPort’s serial ports will
be installed automatically when you plug the UPort into your computer’s USB port.

Case 2: The UPort Driver is NOT Certified

If the UPort driver that you installed has not been certified by Microsoft, then plugging the driver into your
computer’s USB port will activate the UPort installation program. The first part of the installation procedure
installs the software for the UPort itself (the second part of the procedure installs the serial ports).

1. After connecting the USB cable from the UPort to the host PC, Windows XP will automatically detect the new
UPort, and the Found New Hardware balloon will open in the bottom right corner of the Windows desktop.

jl,) Found Mew Hardware
MO=E LPark 1250

2. Select No, not at this time. Click Next to start the installation.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
loaking on your computer, on the hardware installation CO, or an
the Windows Update Web site [with your permizsion].

Fiead our privacy policy

Can Windows connect bo Windows Update to search for
zoftware?

1 es, this time anly
() %es, now and every time | connect a device
(%) Mo, nat this time

Click Mest to continue,

Mewt = ][ Cancel
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3. Select Install the software automatically (Recommended), and then click Next to continue.

Found Mew Hardware Wizard

Thiz wizard helps pou install zoftware faor:

MDA UPort 1250 Senies

{ .') IF your hardware came with an installation CD

e

“2& or Aoppy disk. inzert it now.

“What do yau want the wizard ta do’?

() Install the software automatically [Fecommended)
(3 Install from a list ar specific location [Advanced]

Click Mest to continug.

¢ Back ” M et > ][ Cancel

4. Wait while the installation wizard searches for the correct drivers. The next window that opens cautions you
that although this software has not passed Windows logo testing, this driver has already been tested and
shown that it can support the Windows operating system. Click Continue Anyway to proceed.

i -

Please wait while the wizard installs the software. .

Hardware Installation

S A

The zoftware you are inztalling for thiz hardware:

P04 UPort 1250 Senes

haz not pazsed Windows Loga testing ta verfy itz compatibiliby
with windows =P, [Tell me why thiz tezting is important. )

Continuing your installation of thiz zoftware may impair
or deztabilize the correct operation of your gystem
either immediately or in the future. Microsoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Aryuay ] [ STOF Installation
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5. The next window shows the model name of the board, and indicates that Windows has completed the driver
installation. Click Finish to proceed with the rest of the installation procedure.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard hasz finizhed instaling the software for:

w MOA UPort 1250 Series

Click Finizh to cloze the wizard.

6. Open Windows Device Manager to check that the installation was successful. The UPort USB-to-serial
converter should appear under Multi-port serial adapters.

Installing the Driver for the Ports

1. The Found New Hardware Wizard window will open to help you install the driver. This window will offer to

connect to the Windows update site to search for a driver. Select No, not at this time and then click Next
to continue.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Wiindows will zearch for current and updated software by
loaking an wour computer, on the hardware installation CD, or on
the Windowz Update ‘wWeb site [with your permizsion).

Fead our privacy policy

Can Windows connect bo Windows Update to search for
software?

1es, this time anly
(1%'es, now and every time | connect a device
&) Mo, not this timne

Click Mest to continue.

Mest » ][ Cancel

2-9



UPort 1200/1400/1600 Series Driver Installation

2. Select Install the software automatically (Recommended), and then click Next to continue.

Found Mew Hardware Wizard

Thiz wizard helps pou install zoftware faor:

MO UPort COM Port

{ .') IF your hardware came with an installation CD

e

“2& or Aoppy disk. inzert it now.

“What do yau want the wizard ta do’?

() Install the software automatically [Fecommended)
(3 Install from a list ar specific location [Advanced]

Click Mest to continug.

¢ Back ” M et > ][ Cancel

3. Wait while the installation wizard searches for the correct drivers. The next window that opens cautions you
that although this software has not passed Windows logo testing, this driver has already been tested and
shown that it can support the Windows operating system. Click Continue Anyway to proceed.

‘

Pleaze wait while the wizard installs the software. .

Hardware Installation

The zoftware you are installing for this hardware:

b4 Oty LIPort COM Port

has not pazsed Windows Logo testing to werify itz compatibility
with Windows XP. [Tell me why thiz testing iz impartant. |

Continuing your installation of this zoftware may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microsoft strongly
recommends that pou ztop this inztallation now and
contact the hardware vendor for software that has
pazzed Windows Logo testing.

Continue &nyway ] l STOR Installation

4. Wait while the driver software is installed.
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5. After all files have been copied to the system, the Completing the Found New Hardware Wizard
window will open to indicate that it has finished installing driver. Click Finish to proceed with the rest of the
installation.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

(3 b Oy, Pt COM Port

Click Finizh ta close the wizard,

6. Repeat Step 1 through Step 5 for each of the remaining ports (once for the UPort 1200 series, 3 times for
the UPort 1400 series, 7 times for the UPort 1600-8 series, 15 times for the UPort 1600-16 series).

7. The Found New Hardware balloon will reappear to inform you that the hardware was installed
successfully.

er Found Mew Hardware

Your new hardware is installed and ready ko use,

8. Open Windows Device Manager to check that the installation was successful. The UPort USB-to-serial
converter should appear under Ports (COM&LPT).

O Computer Management

g File Action Wiew \Window  Help ;lil_l
& =S 2 3
I@ Computer Management {Local) = g -17 A
= )EB System Tools + _é Computer il
+-[§]] Event Viewer +| g0 Disk drives
+-4] shared Folders + g Display adapters
+ E Local Users and Groups + Floppy disk controllers
* Performance Logs and Alerts + _}’,ﬂ, Floppy disk drives
& Device Manager + B8 Human Interface Devices
= {5 storage +1- () IDE ATA{ATAPI controllers
+ g2 Remaovable Storage +-4a Keyboards
g Disk Defragmenter + J Mice and other pointing devices
Disk Management + u.g Manitars
I+ & Services and Applications = S Multi-part serial adapters
: ﬂ MORA UPort 1250 Series
+- B8 Mebwork adapters
= 5 Ports (COM & LPT)
: ﬁ_y Commurications Pork {COMLY
i oot o i
8
ﬁ_y MO%A UPark COM Port 1 {COM3)
ﬁ_y MO%A UPark COM Pork 2 (COM4)
FRS— s
s | i3 + ? Processors ¥
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Configuring the Ports

After the driver has been installed, use Windows’ Device Manager to configure the UPort serial ports.

1. With the System Properties window open, click on the Hardware tab, and then click on Device

Manager.

System Properties

Sustem Restore : autormatic: U pdates Remate

Advanced

General | j Computer Mame

Device Manager

== The Device Manager lists all the hardware devices installed
= an your computer. Use the Device Manager ta change the
properhies of any device,

Device Manager

Drivers

Diriver Signing letz you make sure that installed drivers are
compatible with Windows, Windows Update letz you set up
hiaw \Windaows connects ta Windows Update for drivers.

[ Drriver Signing ] ’ Windows Update

Hardwsare Profilez

Hardware profiles pravide & way far you ta set up and store
different hardware configurations.

[ Hardware Profiles l

I 0K, l[ Cancel ] Apply

2. Expand the Multi-port serial adapters tab, right click MOXA UPort 1250 Series, and then click

Properties to open the UPort’s configuration panel.

L Device Manager

File  Action “iew Help

I

+ g Disk drives

£ F‘-§ Lisplay adapters

er: (= Floppy disk controllers
+J Floppy disk drives

+ 8 Human Interface Devices
+|-{=) IDE ATAJATAPT controllers
+-z Keyboards

+ ") Mice and other pointing devices

= 31 Multi-port serial adapters

B ?]D MOEA UPark 1250 Seties

s E TAE LRI ST

= 5 Ports (COM & LPT)

i r;af Communications Port (COML)
r;’r Communications Port (COM2)
5 Mo UPork COM Port 1 (COM3)
& mowa UPork COM Port 2 (COM4)

o 5 Printer Port (LPT1)
+ ¥ Processors
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The Ports Configuration page settings are described below.

MOXA UPort 1250 Series Properties

| General | Ports Configuration Diiver | Details
Biasic Settings
Port Select Parameters (1 port(s) selected. 15t port is port 13
F'n:nrt 1
B2 COMMo.  |COM3 (current) -
= COM i
Friendly Name | MOYA, UPart COM
UART FIFO |Enable j
T« Mode |Hi-Performance ﬂ
FastFlush  |Ensble |
Interface  |RS-232 ~|
Reset default ‘ Wiewy all zettings I
; Advance Settings
Save Restore | Clear |
Help | Locate I
[ 0K ] ’ Cancel ]

Port Settings

Auto Enumerating COM Number

If the “Auto Enumerating COM Number” checkbox is checked, COM numbers will be assigned automatically and
in sequence to the ports. E.g., COM3 to Port 1, COM4 to Port 2, etc.

If you do not enable this check box, only the first COM Number will be changed to new COM number list in the
drop-down list box. Enable this function if you want to configure several ports with sequential numbers.

Friendly Name

Setting Factory Default Necessity

1 to 20 characters Moxa UPort COM Optional
(E.g., UPort 1610-8)

Use the “Friendly name” to allow easy identification of the serial devices that are connected to the UPort’s serial
ports.

UART FIFO
Setting Factory Default Necessity
Enable/Disable Enable Required

The UPort’s serial ports provide a 128-byte FIFO both in the Tx and Rx directions. Disable UART FIFO setting
when your serial device does not have a FIFO to prevent data loss during communication. For a slow serial
device, we recommend you disable FIFO to improve the latency. If you want to use XON/XOFF flow control, we
recommend disabling UART FIFO.
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Tx Mode

Setting Factory Default Necessity
Hi-Performance, Hi-Performance Required
Classical

To improve the write performance, you can select Hi-Performance mode. Under classical mode, the driver will
not notify the user’s program that Tx is completed until all Tx data has been sent out from the UPort; this mode
will cause lower throughput. If you want to ensure that all data is sent out before further processing, classical
mode is recommended. Classical mode is the same as the COM Port behavior: The WriteFile() call will only
finish when all queued data are sent out.

Fast Flush
Setting Factory Default Necessity
Enable/Disable Enable Required

1. For some applications, the user’s program will use the Win32 PurgeComm() function before it reads or
writes data. With our design, after the program uses this PurgeComm() function, the UPort driver will
keep querying the UPort’s firmware several times to make sure that no data is queued in the UPort’s
firmware buffer, rather than just flushing the local buffer. This kind of design is used because of some
special considerations. However, it might take more time (about several hundred milliseconds) than a
native COM1, because it needs to work over Ethernet. This is why the native COM ports on the motherboard
can work fast with this function call, but the UPort requires much more time.

2. To begin with, make sure there are some PurgeComm() functions being used in your application program.
In this kind of situation, you might find that your UPort exhibits a much poorer operation performance than
when using the native COM1 port. Once you have enabled the Fast Flush function, you can check to see if
there has been an improvement in performance.

3. By default, the optional Fast Flush function is enabled, which allows the UPort driver to work faster when
using the PurgeComm() function.

4. Win32 function PurgeComm() with PURGE_TXCLEAR will clear all queued Tx data. But for some
applications, it will call this function for each transaction and result in low throughput. To avoid this, you can
enable this function. The driver will only clear the data queued in the local buffer; it will not send firmware
through the USB port to clear the data queued in the firmware buffer.

Interface

UPort 1410, 1610-8, 1610-16

Setting Factory Default Necessity
RS-232 RS-232 Required

UPort 1250, 12501, 1450, 14501, 1650-8, 1650-16

Setting Factory Default Necessity
RS-232, RS-422, RS-232 Required
4-wire RS-485, 2-wire

RS-485

Reset default

If you click the Reset default button, all the settings will return to Factory default settings:

COM Number: | <Assign available COM number automatically>
Tx Mode: Hi-Performance

UART FIFO: Enable

Fast Flush: Enable

Interface: RS-232
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View All Settings

You can preview all ports settings with this function.

All Ports Configuration @

Port | COM Mo, | UART FIFO | Tx Mode Fazt Flush | Interface Friendly Mams
1 COM3 Enahle Hi-Performance Enable RS-232 RACHA LPort COR
2 COm4 Enshle Hi-Performance Enable RS-232 RACHA UPort COM

Ok,

Advanced Settings

Serial transmission applications use names such as COM3 and COM4 to identify COM ports. Unfortunately,
most USB-to-serial products are unable to use fixed COM names on the host PC. This means the names of the
COM ports change when the USB-to-serial device is plugged into a different USB port, either on the same or a
different PC, forcing the user to reconfigure the COM names manually from within the application. Moxa’s
UPort™ 1200/1400/1600 USB-to-serial converters have two advanced features that allow them to use fixed
COM names when the user enables the COM port.

With Moxa’s COM Preserver™ function or fixed-base COM mode, the COM names remain on the UPort™ device.
Moreover, the COM Preserver™ function can even create the same COM port names on a different host PC. With
this feature, you do not need to modify application programs, or rebuild the entire project every time you install
a new operating system or upgrade the computer. Don’t worry about moving the UPort™ from one USB hub to
another, or even from one computer to another.

COM Preserver - Driver Setting Management

UPort provides one special function to help you manage the UPort settings. In the general case, you need write
down all the settings including COM number to prevent them from being lost. In some applications, to clone
multiple systems you also need to worry about how to clone the COM Port settings. Using the UPort COM
Preserver function, you just need to save all the settings into UPort device directly- just like a USB Mass
Storage device. You do not need to record it using additional paper or disk. If your host crashes, you can just
install the driver into new host, plug the original UPort and click the Restore button to restore all settings back
very quickly.

NOTE

If you want to use these settings in another PC, be sure the PC has a free COM port available. Otherwise, the
new settings will copy over the settings of a COM port that is already in use.

Save

Save all settings to the UPort.

Information @

;\[r) Configurations skore successfully,
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Restore

Read all UPort settings as new settings. Click OK to activate.

Information

X

1 ) Configurations restare successfully,

Clear

Clear the UPort settings stored in the UPort. This operation is similar to resetting all settings to their factory

defaults.

Information

1 ) Configurations clear successfully,

The following settings will be saved to the UPort if you select Save:
COM number, Friendly Name, Transmission Mode, FIFO settings, Fast Flush settings, and Interface.

Help

Clicking Help will open the online help for the UPort.

E? UPort Configuration Guide

=8 = EE;
Hide tack Frint  Optiohs

Contents ] [ 1 Eearch1

= t@ IJPort Configuration Guide
Basic Operation
Parameters Description
Advance Settings

EBX

: Basic Operation

Reset default
All parameter settings will change to
default.

View all Settings
Show current settings of all ports.

Locate

When the PC plugs more than one
UPort device series, it can help user
to find out the current UPort device
by sound the beeper.
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Locate

Use this function to identify the UPort’s location, especially when two or more UPorts are installed in the same
computer. This function will ask the UPort to flash the ready LED and turn on the Buzzer until you stop it.

Locate

Device locating ...

Fixed-base COM

Moxa’s UPort 1200/1400/1600 Series Utility gives users a convenient tool for configuring and maintaining
products from the UPort series. In this section, we introduce the “Fixed-base COM Mode” function that enables
user to set COM names on the host PC. We use the UPort 1250 as an example.

Enable Fixed-base COM Mode

Moxa’s UPort 1200/1400/1600 series provides a unique fixed-base COM function that allows users to set a
specific initial COM port number. Regardless of which UPort is plugged into the host, the COM port numbers for
the UPort’s serial ports will be numbered sequentially starting with the initial COM port number. The default
setting is disabling Fixed-base COM Mode. To use “Fixed-base COM Mode,” be sure to check the “Enable
Fixed-base COM Mode” check box.

~ UPort 1200/1400/1600 Series Configuration Tool  [2 |F1|[X]

Devices Configuration

W Enable Fixed-base COM Mode:

Select a beginning COM number COM3 j

View Settings |

Help (0] 4 Cancel
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Fixed-base COM Mode” allows users to specify which COM number will be assigned first. In addition, COM
numbers are assigned sequentially, and are not tied to specific UPort converters. For example, assume that you
have set COM10 as the first COM number that will be assigned. If UPort D1 is plugged into your computer first,
your computer will assign COM10 and COM11 to the UPort’s serial ports. When UPort D2 is plugged in, the
computer will assign COM numbers COM12 and COM13.

UPort D1 Plug in first

COM10-COM11

UPort D1

4 COM12-COM13

UPort D2

If both UPorts are unplugged from the computer, and then UPort D2 is plugged back in, the computer will now
assign COM10 and COM11 to the UPort’s serial ports. When UPort D1 is plugged back in, COM nhumbers COM12
and COM13 will be assigned the UPort’s serial ports.

COM12-COM13

UPort D1

COM10-COM11

UPort D2 Plug in first ;
UPort D2

When “Fixed-base COM Mode"” is enabled for the first time, all COM port numbers and serial port
parameters will be reset to their default values. You can then set the COM numbers and configuration
parameters to the values needed for your application.
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For example, let’s assume that before you enable “Fixed-base COM Mode” you set the parameters of the UPort
1250 as follows:

All Ports Configuration [z|
Port | COM Mo, | UART FIFO | Tx Mode Fast Flush | Interface Friendly MName
1 COM3 Dizahle Clazsical Enabile RS-232 POS Device
2 COhid Enable Hi-Perfarmance Enable RE-435 & Meter

If you enable “Fixed-base COM Mode,” all parameters will be reset to their default values:

All Ports Configuration [z|
Port | COM Mo, | UART FIFO | Tx Mode Fast Flush | Interface Friendly MName
1 COomM10 Enahble Hi-Perfarmance  Enabile RS-232 RS, LPort SO
2 COmi11 Enable Hi-Perfarmance Enable RE-232 RCRA UPart COM

At this point you can set serial parameters to the values needed for your application.

All Ports Configuration [z|
Port | COM Mo, | UART FIFO | Tx Mode Fast Flush | Interface Friendly MName
1 COomM10 Enahble Hi-Perfarmance  Enabile RS-232 POS Device 2
2 COmi11 Enable Classical Enakble RE-435 20 Meter 2

If you subsequently disable “Fixed-base COM Mode,"” all parameters will be restored to the original settings:

All Ports Configuration [z|
Port | COM Mo, | UART FIFO | Tx Mode Fast Flush | Interface Friendly MName
1 COM3 Dizahle Clazsical Enabile RS-232 POS Device
2 COhid Enable Hi-Perfarmance Enable RE-435 & Meter
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Uninstalling the UPort

If you want to remove the UPort, you just need to remove the device from Device Manager. The UPort driver
will still stay alive enabling other UPort devices to keep working.

1. To uninstall the UPort, click Start & Settings & Control Panel = System, select the Hardware tab, and
then click Device Manager.

System Properties

Sustem Restore : autormatic: U pdates
General Computer Mame

Femate

Advanced

Device Manager

=== The Device Manager lists all the hardware devices installed
% an your computer. Use the Device Manager ta change the
properhies of any device,

Device Manager

| Drivers

Diriver Signing letz you make sure that installed drivers are
compatible with Windows, Windows Update letz you set up
hiow \Windaows connects ta Windows Update for drivers.

[ Drriver Signing ] ’ Windows Update

Hardwsare Profilez

Hardware profiles pravide a way far you ta set up and store
different hardware configurations.

[ Hardware Profiles l

I OFK, l[ Cancel ]

2. Expand the Multi-port serial adapters tab, right click MOXA UPort 1250 Series, and then click
Uninstall to uninstall this UPort. A window will pop up to confirm that you want to remove this UPort.

=) Computer Management E”E|El

Q File action Wiew Window Help == =]
&0 DR S 2 A xma
|} Computer Management (Local) —% MOXA-135E2067FA ~
-@ Swstem Tools + —j Compuker T
[#- 1] Event Yiewer ¥ g Disk drives
[+ Shared Folders @ Display adapters
[+ % Local Users and Groups 5r =) Floppy disk controllers
[+ Performance Logs and Alerts + jj, Floppy disk drives
; g Device Manager 5r g Human Interface Devices
=13 Storage +I-(=% IDE ATAATAPL controllers
i+ Removable Storage ¥ Keyboards
Disk Defragmenter + ") Mice and other pointing devices
Disk Management 5r @ Moritors
+@ Services and Applications = &1 Multi-port: serial adapters
i ?JB UPor 3
+-E8 Metwork adapters U!:date Ll
% Disable

I 4 Ports (COM & LPT) —
B ,;»yi Cammunications Port {C
] rﬁy Communications Port (€| 5ean Far hardware changes
g ,,bi MOxA UPork COM Part 1 !
; ,I_Byi MOKA Park COM Part 2 Properties
o Prinker POrt(LPTL)
| | 3 + ¥ Processors =

Uninstalls the driver for the selected device,

3. Click OK to continue uninstalling the UPort. The UPort will be removed from the list of Multi-port serial
adapters.
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Uninstalling the Driver

1. To uninstall the driver, open the Control window, and click Add/Remove Programs.

B Control Panel

Ele Edit WVew Faworites Tools Help

\; Back. \j L@ p Search liL-: Folders -v

Address E} Control Panel v| Go

-ﬂ-" Control Panel 6 g @ % % % . 39

Accessibilicy  Add Hardware Add or Administrative  Aubomatic Ml Audio  Date and Time
G’ Swikch ta Categary Yiew Optians Remav... Toals Updates i

Config
e P &5
A EE R
See Also : @ \// . \
Display Folder Options Fonts Game Inkernet Keyboard Mouse
% indows Update Controllers Optians

@) Help and Support . k
/ e 0 =
@ & L 4 G

Metwork  Mebwork Setup  Phone and  Power Options  Printers and  Regional and  Scanners and

€ 2
%

Connections Wizard Modem ... Faxes Language ... Cameras
» ® © ¥ @ A ®
Scheduled Security Sounds and Speech System Taskbar and  User Accounts
Tasks Center Audio Devices Start Menu
ﬁ M
Windows Wireless
Firewall  Network Set..,

2. Select Moxa UPort Windows Driver Verl.4. Click the Remove button.

% Add or Remove Prog;

‘. Currently installed programs: [ show updates Sork by

Change or
R_em%ve l\l FastStone Capkure 5.3 Size 1.41MB
Programs 441 WMarvell Miniport Driver Size  0.E3MB
50 Microsoft .MET Framework 2.0 Size  88.37ME
E:?
Add New '_.' MOXA UPort Windows Driver Yerl.4
Programs

AddfRemave

Windows
Compoanents

@

Set Program
Access and
Defaults
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B
.‘ Currently installed programs: [ show updates Sort by:

Change or
F'Tem%ve | FastShone Caphure 5.3 Size 1,41MB
Frograms 4 Marvell Minipark Driver Size 0.53ME
5 Microsaft .MET Framework 2.0 Size  88.37ME
g
fidd Hew r;f MOXA UPort Windows Driver ¥erl.4 S 1.55ME
Programs Click. here for support information. Used occasionally

Last Used O 3f4)2009

{ Remave |

AddiRermove MOXA UPort Windows Driver Ver1.4 Uninstall
Windows
Companents

@

Set Program
Access and
Defaults

:/' Are you sure you wank to completely remove MOXA UPort \Windows Driver Yerl.4 and all

of its components?

3. Click OK to proceed with the un-installation procedure.

MOXA UPort Windows Driver ¥er1.4 Uninstall

L3
- | ) MOEA UPort Windows Driver Yerl, 4 was successfully removed From your computer,

Installing the Windows CE Driver

In this section, we introduce installation procedures for the Windows CE 5.0 and Windows CE 6.0 drivers. Both
Win CE 5.0 and Win CE 6.0 need the Win CE platform builder for installation. The only difference is that Win CE
6.0 also requires Visual Studio 2005. Win CE 6.0 platform builder has tools necessary for you to design, create,
build, test, and debug Windows CE. Visual Studio 2005 and Win CE 6.0 Builder provide a workspace where you
can work on both OS designs and projects to build your own embedded system.

Win CE 6.0 installation requires both Visual Studio 2005 and Win CE 6.0 Builder. When installing Visual Studio
2005, you can select your preferred language with .NET Framework SDK or use the “default”.

After completing installation for Visual Studio 2005, run Win CE 6.0 Builder “setup.exe” to install and download
the files.

You will need to select "x86" for the CE 6.0 operating system.

This process will may take a couple of hours and the folder size is around 3 GB.
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Installation with an installation package for Win CE 6.0

Installation procedure
Copy the UPort 1200/1400/1600 WinCE 6.0 driver package onto your computer and extract. Double click on
the installation package and it will automatically copy the Mxser folder to C:\MOXAUPORT\wince600\Uport.

1. Launch Visual Studio 2005 with Platform Builder WinCE6.0. Open the OSDesign that you want to install.
In Visual Studio 2005, click File > New > Project, and select “Platform Builder for CE 6.0". Select “0S

Design” for the template then click OK.

29 Start Page - Microsoft ¥isual Sindio

File | Edit Wiew Target Toolz Test Window Community  Hel
| New M ([ Pooject.. CHrShat T
Cipen @ Web Rite...
Close ] FEie.. Chl4+l
Project From Emisting Code. ..
= |
gl ave A1 Crl+3hifts
i
-
Recent Projects [ 3
Euit

New PFroject

Project tupes: Templates: |§|
= Visual CH Yizual Studio installed templates
ATL —
CLE 08 Design
Greneral @
MFC . My Templates
Smart Device —
Test ] 8earch Online Templates...
Tlin 32
Other Langnages
Cither Project Types
lattorm Builder for CE 6.0
Test Projec
|£& project for creating & Windows Embedded CE 6.0 operating swstem |
Maame: | O3Designl |
Location: | CAWINCESOMOE Designs w | Browess...
Solution Neme: | ODesignl | [#Cmats directory for solution
[ oKk [ Comel |
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Windows Embedded CE 6.0 OF Dezsign Wizard

2. When the CE 6.0 OS Design Wizard starts, select CEPC: x86 for Board Support Packages.

Py Welcome to the Windows
Wi ‘3 y. Embedded CE 6.0 OS Design
indows' :
Embedded CE6.0 *V izard

Thiz wizard guides wou through the process of creating an
0F design fora CE 6.0 based platform. An OF design
defines the characteristice of a CE 6.0 OF.

Yo can create an OF design by choosing a design template
and one or more board support packages (BEPs). 4 BEP
inclodes an OEM adaptation layer (DALY and dewice drivers.
Thiz wizard helps wou

Chooze a BRF.

Choose a design template.

Add iterue to wonr OF design or remove itenns from it.

To continne, click Next.

Windows Embedded CE 6.0 OF Dezsign Wizard

Board Support Packages (BSPs)
A BEP containg a et of device drivers that are added to vour OF design

Available BRPs

[] &ruba Board: ARMY4I Select ome or maore BEPs for your OF desdgn.
CEPC: 56

: & BEP for a Windows Embedded CE PC-bazed

O Device Emulator: ARMV4] hard ware reference platform. The platform vses
[] H4%emple OMAP2420: ARMY A the OF based on the 86 architectore.

[] Mainstonelll FXAZTE: ARMVAL

Mate: Only BEPs supported b installed CPTs are
dizplayed m the list.

Eee |
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3. Under Design Templates and Design Template Variants, select your environment, such as PDA
Device or Mobile Handheld, and then click Next. In Application & Media and Networking &
Communication, also select your environment, such as .NET Compact Framework 2.0, ActiveSync,
Quarter VGA Resources-Portrait Mode, or TCP/IPv6 Support.

indows Emhedded CE 6.0 08 Dezign Wizard

Design Templates
A dedgn template iz a ot of predefined catelog items.

Available design templates:

: - Choos: the design template that is most
EMEEESH Device closely aligned with the purpose of vour
Tndustrial Device e e
FDA Device
Phone Device Provides the starting point for a range of
Small Footprint Device perannal digital asdstants (FDUAS) or mobdle
Thin Client devices with a clamshell-and-kevboard

design.
< Previong Mext = Finizh ] [ Cancel ]

Windows Embedded CE 6.0 OF Dezsign Wizard

Design Template Vanants

Zelect a design tenuplate variant that provides the fonctionality that wour target device
TRGTHTES.

Wariants:

HMabile Handheld Enterprize web pad
Enterprize Web Pad

< Previong

Finish | [ Cancel
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Windows Embedded CE 6.0 OF Design Wizard

Applications & Media

Belect itemns for apphications and media to tclude o your OF desizgn.

MNET Compact Frannew

[T File Svstems snd Data Store

[7] Windows Embedded CE Emor Reporting
Aetivelwme
[ pcomM

Internet Browser
[] Lightweight Directory Sccess Protocal (LDAP
WERcript support
Windows Media Avdio/{P3
Windows Media Video/MPEG-4 Video
[] Windows Mesenger
WordPad

¢ >

Support for applications and services
designed for the WET V2.0 Compact
Framevsork.

< Previong | Mext = i [

Finsh | [ Cancel

Windows Embedded CE 6.0 OF Design Wizard

Networking & Com mumications

Belect itemns for networking and communications to tuclude t wour OF design.

[] Wide &rea Network (WA

Local Area Network (LAN)
OBEX Server

[T Persomal Avea Network (PAN)

[] Remote Desktop Comnection

[T Security

TCRIPva EL‘I_F PO 1t

The Intermet standard protocol, version 6.

< Previong [ Finish ][ Cancel
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4. When the OS Design Project Wizard Complete screen appears, click Finish. The notification will pop up.
Click “"Acknowledge” to finish the project.

Windows Embedded CE 6.0 OF Dezsign Wizard

05 Design Project Wizard Complete

¥ou have completed the wizand . Press Finish to create your OF Design project.

| o]

o Catalog Item Notification

OBEX Server

Security Warning

Security Warning

Under certain circurstances, the Object Exchange Protocol (QOBEX) catalog
itern can cormprarise the security of your platform. This catalog item poses the
following potential security risks:

* If proper security and authentication techniques are not used, a service that
interferes with services exe can be installed.

& If proper encryption techniques are not used, OBEX running aover Blustaaoth
could expose data packets to third parties.

To learn more about potential OBEX security risks, as well as the best practices
far using this catalog item more securely, see the following topics:

DBEX Security

Enhancing the Security of a Device W

| hcknowledge ] | Cancel
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5. Open the project you created. Click Project on top of the screen, and then select Add Existing
Subproject. Switch the folder to “"C:\MOXAUPORT\wince600\Uport” and add subprojects into your
OS Design. Assign the pbpxml file to a different folder (i.e.mxupce6.pbpxml).

O8Designl - Microzoft ¥iznal Studio
File Edit View | Project | Buidd  Debug  Target Tt

;ﬂ = Lj o Add Mew Subproject... E
| Add Existing Subproject.. |

Device: TE Device

dolution Explorer - OF] I
Ldd Mew SDE...
(o] Solntion DOEDesis Ldd Exsting SDE..
= @ Tnload Project

& CWING
Faworitez Set az Btartllp Project

Paramets
g SDKs Properties AF7?

[=] Subprojects

6. After the subproject is added, you may configure the "mxupce6.reg” registry file with the location
[HKEY_LOCAL_MACHINE\Drivers\USB\ClientDrivers\MXU_PORT].

29 0SDesignl - Micmosoit Yisual Studio
Fle Edit Yiew CProject Bul Debug Tazet Dein Tooks Test Window Community Help

-3 h e S B |- %, p CEPCx86Deb v Platform Buildec-Specific (T = | [ B =
2 i N 2 b as & =] Ry e
Device: CE Device + 8 2a R .

Solution Explorer - Solntion DSDesignl ¢ projee) v & X || ‘mupeet.reg| St Fage « x | [Properties -1 x
25 (3 HKEY CLASSES ROOT A | Name Type Data. HEKEY_LOCAL_MACHINE\Drivi +
7] Solntion DSDesignt 1 pmiect) I HEKEY_CURRENI_USER 5] Defouly REG_SZ (valns w0t st) =
& & OSDesignl &[5 HKEY_LOCAL_MACHINE B IR0 REG_DWORD 00000001 (1)

g C/WINCES00 = '-B"'E;”;‘S‘E ] Tntertace REG_DWORD 0x0000000 (@)
Favorites
a = {7 ClienDrivers
g ZDKS e Flre = [ MEU_PORT
= [ Subprojects *—"
& (3] mpees (CAMOTATPOR ThrinceB 00 Tportimure = roRTl0
(1 Inclode files 4 iy
= [ Parameter files - LORTIZ
&) mcopcet bib = s
) mocupeet dat e sty
& mcopeebireg = ORIl
[ Resoume filss 4 Rt
[ Source files -
[ PORT3
[ PORT4
(3 BORTS
(4 FORTE
(4 PORT? d
(3 PORTA
(1 PORTY

< | & 5.5 ToadChsnts &

clsilution Explores | @ Catelog Tems View |7 Cless View B RegEdit | @ Soure
Ciput -1 x
Show output from: Windows CE Debug HETEENE =]

Hame
Name of objest.

[T Cods Definition Window [#E1Call Browser | 5] Output
Ready
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7. Open “Build”, select "Advanced Build Commands” and "Build Sysgen”. This operation will take you a
few minutes.

2% 08Designl - Microsoft ¥isual Studio

File: Edit ¥iew Project | Build | Debug Target Data Tools  Test Window Community Help
IR BEERA= ™ = | Bnild Solution F? w86 Deb ~ Platform Builder-Specific (Tt » | [
Rebuid Solution CtlthlF? | o -
Devize: CE Device - =it
Solution Explorer - Solution 05T lz} Start Page
B CLASSES_ROOT Al Wame
(5] Solution OSDesignt ' (1 pro Eggifﬂiﬁ; =] Defanlt)
= @ OSDesignl Project by Ples &) FIFO
% C/WINCESIN _ B Tederfare
Favorites Advanced Build Commands 3 | Syzpen
= ;;‘;m‘” Files Build 41l Subprojects Cleam Sysgen
=1 ]
o (& Subprojects Rebuild 411 Subprojects [ Boild and Sysgen
= G0 meapeet (CM Bgg a1 $DRs Reebuild snd Clean Sysgen
[ Include fils = . .
= [ Parameter f] Copy Files to Release Ditectory Build Curvent BEF and Subprojects
Bl moupe Make Run-Time Image Eebudld Current BSP and Subprojects
=] mepe T i
&) mocupes B Open Release Directory in Build Window [3 PORTI4
; [ PORTIS
'j Sosonce - Global Built Setings 3 . PORTZ
OXCE
Targeted Budd Sethngs » [ PORTZ
- [ PORT4
Eajch Build... 3 FORTS
Configiration Manager. . 3 PORTa
[ PORT?
[ PORTSE
[ PORTY
£ o T e d i L w

8. After building sysgen, select "Build” and "Make Run-Time Image” to create the WinCE OS image. Finally,
copy your image file to the target Host.

2% 05Designl - Microsoft Yisnal Studio

File Edit ¥iew Pooject | Budd | Debug Taxget Data  Tools  Test

A-m-5 43 Enild Solutinn F?
Eebuild Solution Crul+Alt+F?
Device: CE Device - Clsan Solution

Solution Explorer - Solution DEL

By
_: Bolution D8Desgnl’ {1 pro
= _OSDesig;nl Project Omly »
& CWINCESDD
Favorites Advanced Build Conunands 3
[ Parameter Files Enild Al Subprojects
(=] ®*DKs
o [ Subprojects Febuid AL Subprojects
= (5 mompeet (CM gy a1 gDKs.
3 Inclode filg =
Copy Filez 1o Releas Directorys

Make Run- Time Image
Cipen Releam Divectory in Bodd Window

Resource f§ pbe] Boild Settings b
1 #oure file
Targeted Build Settings 3
Batch Budld ..
Configuration Manager...

<

9. Configure the interface on the target device using the configuration tool found in “"Start & Programs >
MOXA UP Configuration Panel\UPort Configuration Utility”.
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Installation with an installation package for Win CE 5.0

In this section, we describe how to install the Moxa Win CE 5.0 Driver on a Windows CE 5.0 operating system.

1.

Obtain a copy of the UPort 1200/1400/1600 Series WinCE 5.0 driver package and extract it to your
computer. Double click the installation package and it will automatically copy the UPort folder to
“\WINCE500\PLATFORM\" (e.g., C:\WINCE500\PLATFORM\UPort) and import the UPort
1200/1400/1600 WinCE 5.0 driver into the “Catalog”.
Open your workspace in Platform Builder, and then open “"Manage Catalog Items” (View > Catalog). You
will find the UPort 1200/1400/1600 WinCE 5.0 driver in the “Third Party” folder.

45 Myx86PC - Platform Builder - [E

. AUPOR Timxxucom\MXUCOM.cpp]

[ Fle Edit Yiew Froject Flatform Tareet Euild Froject Euild OF Took Window Help

SR ]

CEPC: x86_Relcase N =

[7[MSMQ administration utility ~
[T MSMQ API registration
[7) MSMQ core
[ MSMQ driver interface
[7) MSMQ GUI based administration
[7) MSMQ remote configuration ISAPI exten:
[ MSMQ Runtime link library
# (1 Object Exchange Protocol (0BEX)
4 (] SOAP Toolkit
[ Standard SDK far Windows CE
+ [ XML
@c ication Services and ing
(1 Core 0S Services
([ File Systems and Data Store
(JFonts
(1 Graphies and Multimedia Technologies
(X2 International
(X Internet Clicnt Services
(3 Security
(31 Shell and User Interface
#-(1Voice over IP Phone Services
= (21 Platform Manager

< >
B 0SDesignview | [ Parameterview | = FileView

oA R G fteinet

Ik
v Ty

[ & £ ||CE Device v %a

77 WXUCOH.cpp
"

"stdafx.h"
“MXUCOH.h"
“com.h™
"Moxa.h"

#include
#include
#include
#include

ULONG DbglLevel =DBG_DEFAULT;

#deFine HXU 1
#define GCI_BUFFER_SIZE 256
#idefine UP Bx1288

H#if HXU

#idefine COM_Close HKXU_Close
#define COM_Open 1XU_open

ttdefine COM_Deinit MXU_Deinit
H#define COM_Init HXU_Init
#idefine COM_I10Control HMKU_I0Control
#define COM_Read HXU_Read

#tdefine COM_Write HXU_urite
fidefine COM_PowerUp MXU_PoverUp
#idefine COM_PowerDoun HXU_PaverDoun

static DWORD HXUFLAG = 1;

fielse

[l¢

DR : Scat=l
: Defines the entry point for the DLL applicat

i

Device Drivers
# (3 Platform Manager
=3 Third Party

= B UPort 1200/140041600 [Choose 1)
@ USB to Serial Hubs [Prefix COM]
@ USB to Serial Hubs [Prefix MXU)

=//Added the Software-based Input Panel Driver feature (SYSGEN_SOFTKB) to the platform.
~Jladded the Common Control feature (SYSGEN_COMHETRL) to the platform.
Added the Real-time Communications (RTC) Client API feature (SYSGEN_UOIP) to the platform.
Completed the feature and driver list update successfully.

Build £ Debug 3 Log 3 Find in Files | Find in Files 2

lis

v
>

Ot mnnonz ve Hm LEEE

Right-click on the driver "USB to Serial Adapters (Prefix COM)” or "USB to Serial Adapters (Prefix MXU)” and
then choose “Add to OS Design.” After adding the driver, you will be able to find it in your workspace, after
which you can start to build your OS and download it into a target.

43 MyxB6PC - Platform Builier - [E:).. \WPOR Timyncom\MXDCOM.cpp]

& L@

CEPC: x86_Release o =

[T MSMQ API registration
[7) MSMQ core
[7) MSMQ driver interface
[5) MSMQ GUI based administration
[J) MSMQ remote configuration ISAPI exten:
[7) MSMQ Runtime link library
# (2] Object Exchange Protocol [0BEX)
# 1 SOAP Toolkit
[ Standard SDK for Windows CE
#-[2 XML
@c ication Services and
(1 Core 0S Services
([ File Systems and Data Store
(JFonts
(1 Graphies and Multimedia Technologies
(2 International
(XD Internet Client Services
(1 Security
(21 Shell and User Interface
+- (1 Voice over IP Phane Services
# (11 Platform Manager

£
% 0sD |G Parameterview] = Fileview

I

e Edit Yiew Broject Platiorm Tagget Build Project BuliOS Tooks Window Help

o E RS B telnet

2
v T

'} [l # | |CE Device v 8a

77 WRUCOH.cpp
"

#include "Moxa.h"

ULONG  DbgLeuel -DBG_DEFAULT;

tdefine MXU 1
#define GCI_BUFFER_SIZE 256
#define UP Bx1200

#iF HXU

f#define COM_Close HXU_Close
#define COM_open HXU_Open

#define COM_Deinit HXU_Deinit
f#define COM_Init HXU_Init
#define COM_I0Gontrol HXU_I0Control
#deFine COM_Read HXU_Read

f#define COM_Write HRU_Write
#deFine COM_Powerup HXU_Poverup
#deFine COM_PowerDoun HXU_PauerDoun

static DWORD HXUFLAG = 1;

felse
<

— - —
: Defines the entry point For the DLL applicat

alx
= g Catalog
= (1 BSPs
(1 Core 0S

(2 Device Drivers
& (2 Platform Manager
=23 Third Party
= &) UPort 1200140011600 (Choose 1)
g £

Refresh Catilog
Fud

<

Docking Tiew
Hide

Help
5 Propertes

=l[added the Software-based Input Panel Driver Feature (SYSGEN_SOFTKB) to the platform.
~Iladded the Conmon Control feature (SYSGEN_COMHETRL) to the platform.
Added the Real-time Communications (RTC) Client AP feature (SYSGEN_UOIP) to the platform.
Completed the feature and driver list update successfully.

Build ¢ Debug 3, Log 3 Find in Files T

Adds the selected feature to the olatform

Find in Files 7
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4.

SR~ -]

Platform Build

STPOR Tumxucom\MXTCOM cpp]

B

|CEPC: xB5_Release v 1

=l

F - - - -

B

W

.

1 Platform Manager
21 Projects
[&{USB to Serial Hubs [Prefix COM)|

2 0SDesign... | Parameter... | *3 ClassView

(1 MSMQ core E
3 MSMQ driver interface
[ MSMQ GUI based administration
(7] MSMQ remote configuration ISAPI exten
[T MSMQ Runtime link library
« (] Object Exchange Protocol (0BEX]
=1 SOAP Toolkit
R Standard SDK for Windows CE
XML
C ication Services and N
(2 Core OS Services
(I File Systems and Data Store
() Fonts
(2] Graphics and Multimedia Technologies
23 International
) Internet Client Services
(1 Security
(21 Shell and User Interface
(21 Voice over IP Phone Services

>
ZFileview] ||

) File | Edit Yiew Project Platform Tarest Build Project BuidOS Tock Window Help
O E SR | G telnet

* |

8|00 R B e cEpevice

77 WKUCOM.cpp ©
1"

~|%e e %

#include “stdafx.h”
tinclude “MXUCOM.h'"
#include "con.h™
#include "Hoxa.h"

ULOHG

tdefine
#define
Hdefine

BiF MXU
#tdefine
tdefine
Hidefine
fidefine
tdefine
Hdefine
Hdefine
Hdefine
ftdefine

static DWORD

Helse
<

DbgLevel =DBG_DEFAULT;

xu |

GCI_BUFFER_SIZE 256

UP Bx1200

COH_Close HEU_Close
COM_Open HEU_Open
COM_Deinit HXU_Deinit
coM_Init MXU_Init
COM_I0Control MXU_I0Control
COM_Read HEU_Read
COM_Write HEU_Write
COH_PowerUp HXU_PowerUp

COH_PoverDoun HXU_PouerDoun

MEUFLAG = 1;

T T icar=]
Defines the entry point for the DLL applicat—

iz

= B Catalog
=1 BSPs
@ (1 Core 0S
1 1 Device Drivers
& 21 Platform Manager
5 &3 Third Parly
= B UPort 1200/1400/1600 [Choose 1)
'] [Pr M|

s [Pre

MysB6PC
D Bie Ed# Yiw Boect Pfiorn Togeet Buld Project | PyHlOS Tools Window Help
2 FL@ e
|CEPC: x86_Release

m Buildes

[EA_\DFO!

n/E B frea

FEEE R

@

+ 1 Projects

YUSB to Serial Hubs [Prefix COM|
< >
@ 05Design... | @ Parameter... |3 ClassView | 5] FileView

Buyid snd Sysgen Current BSP
Clesn Before Builing

¥ T
[ # | CE Device

v | Pn e ¥

-

static DWORD

telse

s

L1 MSMQ core e Copy Files o Release Duwctory After Build
7 MSMQ driver interface v Mske Run-Tims Image After Build a
7 MSMQ GUI based administra n
() MSMQ remote configuration | P Filas o Reless Disctiy
7] MSMQ Runtime link library Mol Run:-Time lmage
#- (L] Object Exchange Protocol [OBE:
% 1 SOAP Taolkit =DBE_DEFAULT;
[ Standard SDK for Windows CE _ Batch Buid
# [IXML B Open Relsase Directory
j E::"é“s"';::::f:”'“‘ e T — 5!1_5:2{ 256
1 File Systems and Data Stare oo
1 Fants. HiF HXU
_1 Graphics and Multimedia Technologies lnargne COH_Close HXU_Close
it Wdeine conbernte Woeinic
j :‘:L’:r;c""' iR tdefine COM_Init “Hxu_init
H#define COM_I0Control HXU_I0Control
@ Shell and User Intortacs WdeFine CON_Read WEU_Read
1 Vaice aver IP Phone Services Bdefine COM_Write HAU_Write
+ 1 Platform Manager tidefine COM_PowerUp HXU_Powerip
tideFine COM_PowerDown HEU_PowerDown

HXUFLAG = 1;

Defines the entry point for the DLL applicat—

2l =

= &) Catalog

21 BSPs

@ Core 08

#  Device Drivers

@ ZJ Platform Manager

= ' Third Party

= &9 UPort 1200/1400/1600 [Choose 1)

@ [USB to Serial Hubs [Prefix COM]|
[@ USB to Serial Hubs [Prefix MXU)

Interface configuration. On the target device, configuration tool will be found in
“Start>Programs->MOXA UP Configuration Panel\UPort Configuration Utility”.
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Removing the Moxa Win CE 5.0/ CE6.0 Driver

For Win CE 6.0 Driver:

1. Select the driver to remove.

29 08Designl - Microsoft ¥isual Sindio

File Edit ¥iew Project Build  Debng  Tarxget Data  To

51~ =R" N I NS ZRNE
Device: CE Device ~ 5m Zn BE _
Solution Explorer - Solotion 003 nl' (1 project) B v
'_: Solution DEDesignl ' (1 project)
= @ OSDesignl G
& CWINCERND
Favorites
[ Parameter Files
(=l SDE=
= =] Zubprojects
; mompeet (o Build
Eebuild
j Open
Open With...
Add »
[ Find in Files...
@) Explore
Show in Favorites
< BN OpenBuild Window
cfgSuluﬁJ:unE:-:plcurer @.Caﬁalngp( Eemove |§
Output Properties [

2. Switch the folder to C:\ MOXAUPORT \ and double click “"unins000.exe"” to remove the installation
folder.

For Win CE 5.0 Driver:

In the "OSDesign_View”, delete “"USB to Serial Adapters (Prefix XXX)".
Remove the driver from Control Panel.

Checkmark “clean before building”.

> w o

Use “build and sysgen” to rebuild the image.
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Installation with a CAB File

Install the UPort 1200/1400/1600 series Win CE driver onto the target host.

1. Ifyou do not have ActiveSync, install Microsoft ActiveSync in the source PC. Before running ActiveSync, use
an RS-232 null modem cable to connect the WinCE Device (CEPC) and the PC.

2. Execute the command repllog from the WinCE device’s command prompt. When the New Partnership
window appears, select No and then click Next to connect through ActiveSync.

New Parinership @

Set Up a Partnership

Befare you can synchranize information between yaur
mobile device and thiz computer, pou must zet up a
partnership between them.

Wwauld you like to set up a partnership?

O Yes

Set up a partnership 2o that | can synchronize
information between my device and thiz computer.

O l=
| don't want to gpnchronize information. Set up my

device az a quest 20 that | can copy or move
information between my device and thiz computer.

| Mewt = | Cancel ‘ Help I
Get Connected @

Get Connected

To connect your device to this PC:

1. Connect the cable to the PC
2. Tumn on the device

3. Connect the device to the cable

ActiveSync thould automatically detect pour device.

|F wour device iz not automatically detected, chick Mext.
|f wau are uzing infrared [IR] or Bluetoath, click Help.

| Mest > | Cancel Help
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@ Microsoft ActiveSync
File Wiew Tool: Help

3 LY Schedule |\_ :_’ Explore
Guest @
Connected

Hide D etailz &

Information Twpe Statuz

3. Click on the “Explore” button in the ActiveSync window, and then copy the UPort_COM_v1.0_Setup.cab
(Win CE 6.0) or UPort_COM_v1.1_Setup.cab (Win CE 5.0) file to the “Mobile/Target Device”.

#EE REE WRE IHEELW ITEO HEm i’
Q7 - © ¥ P uex [
D) | @ Mobie Device v @E=

0 o o o o N o
HibfhE Ap%]jnanon My Documents  Network profiles Program Files  Recwyeled Releam
o HEL e
I ; = @
&) A L o = il

Temp Windows  Control Fanel UP1100_CO.

UPort_COM_v1.0_Setup

Conversion [Mong]

Copying [from ‘Installer’ to "]

4. Double click on the CAB file (UPort_COM_v1.0_Setup.cab (Win CE 6.0) or UPort_COM_v1.1_Setup.cab
(Win CE 5.0)) to start installing the UPort 1200/1400/1600 Series WinCE driver. After installing the driver,
plug the UPort 1200/1400/1600 Series USB Serial device into the WinCE device’s USB port. The driver will
be loaded automatically, after which the UPort 1200/1400/1600 will be ready to use.

Removing the Moxa Win CE 5.0/ CE6.0 Driver

1. Enter Control Panel > Remove Programs.

2. Select MOXA UPort 1200/1400/1600 Windows CE6 Driver Ver1.0 (For Win CE 6.0) or MOXA UPort
1200/1400/1600 Windows CES5 Driver Verl.1 (For Win CE 5.0).

3. Click Remove.
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Installing the Linux Driver

Linux Kernel 2.6.x and 3.x

The Linux driver provided with the UPort 1200/1400/1600 maps Linux host ttyMXUSBxx ports to UPort device
ports. Once the mapping has been set up, Linux users and applications can connect to a device port as if it were
a ttyMXUSBxx port. These drivers have been designed and tested for the majority of Linux distributions,
including Linux kernel version 2.6.x and 3.x. Please check Moxa’s website (http://www.moxa.com) for the
latest Linux kernel support.

The Linux drivers support the following models:

2-port UPort Models

UPort 1250: 2-port RS-232/422/485 USB-to-serial converter
UPort 12501: 2-port RS-232/422/485 USB-to-serial converter with isolation

4-port UPort Models

UPort 1410: 4-port RS-232 USB-to-serial converter
UPort 1450: 4-port RS-232/422/485 USB-to-serial converter
UPort 14501: 4-port RS-232/422/485 USB-to-serial converter with isolation

8-port UPort Models

UPort 1610-8: 8-port RS-232 USB-to-serial converter
UPort 1650-8: 8-port RS-232/422/485 USB-to-serial converter

16-port UPort Models

UPort 1610-16: 16-port RS-232 USB-to-serial converter
UPort 1650-16: 16-port RS-232/422/485 USB-to-serial converter

Driver Files

First obtain the Linux driver file driv_linux_uport_v1.x_build_xxx.tgz from the Document and Software CD,
or from Moxa’s website at http://www.moxa.com. Save the driver file to a specific directory, such as /moxa,
and then execute the commands listed below.

cd /

mkdir moxa

cd /moxa

cp /dev/£d0/ driv_linux uport vl.x build xxx.tgz

H H= H H X

tar xvfz driv_linux uport vl.x build xxx.tgz

or

cd /

mkdir moxa

cd /moxa

cp /mnt/cdrom/<driver dir>/ driv_linux uport vl.x build xxx.tgz

H H H H H*

tar xvfz driv_linux uport vl.x build xxx.tgz
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Module Driver Configuration

We cover the following topics in this section:

e Building the Moxa Driver

e Installing the Moxa Driver

Building the Moxa Driver

Before using the Moxa driver, you will need to compile all of the source code. This only needs to be done once,
unless you modify the source code. If the source code is modified, then you will need to re-compile it.

To compile the source code, change to the /moxa/mxuport directory, and then run the Is (list) command to
check if the Makefile file is in the directory. Next, run the “make” command as follows:

# make

Installing the Moxa Driver

To install the Moxa driver, change to the /moxa/mxuport directory, and then run the Is (list) command to
check if the Makefile file is in the directory. Next, run the “make install” command as follows:

# make install

The driver files “*mxuport.ko” and “mxusbserial.ko” will be compiled and copied to system directories.

Loading the Moxa Driver

To load the Moxa driver, change to the /moxa/mxuport directory, and then run the Is (list) command to
check if the Makefile file is in the directory. Next, run the *modprobe mxuport” command as follows:

# modprobe mxuport

After loading the Moxa driver, run the following command to check the Moxa serial port

# 1s /dev/ttyMXUSB*

NOTE

The serial COM port will be ttyMXUSB[nnn], nnn = 0~255.
For example, ttyMXUSBO,ttyMXUSB1 ...

Unloading the Moxa driver

To unload the Moxa driver, change to the /moxa/mxuport directory, and then run the Is (list) command to
check if the Makefile file is in the directory. Next, run the two “rmmod” commands as follows:

# rmmod mxuport

# rmmod mxusbserial

Uninstalling the Moxa driver

To uninstall the Moxa driver, change to the /moxa/mxuport directory, and then run the Is (list) command to
check if the Makefile file is in the directory. Next, run the two “make remove” command as follows:

# make remove
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Setting the Serial Parameters

After installing the Moxa Linux Driver, you will be able to configure parameters.

1. Serial Interface:
The UPort 1250/12501/1450/14501/1650-8/1650-16 supports four interfaces: RS-232, RS-485 2W,
RS-485 4W, RS-422. If you want to switch to a different interface, execute the setserial command to set the
port’s interface. The supported parameters are listed below.

Parameter Value Interface
0x0 RS-232

0Ox1 RS-485 2w
0x2 RS-422

0x3 RS-485 4W
Example:

(i) The following command sets the interface of “/dev/ttyMXUSBO” to RS-422:
# setserial /dev/ttyMXUSBO port 0x2

(ii) Use the following command to look up the serial settings of the current port:
# setserial -g /dev/ttyMXUSBO

2. Serial Baudrate:

spd_hi Use 57.6 KB when the application requests 38.4 KB.
spd_vhi Use 115.2 KB when the application requests 38.4 KB.
spd_shi Use 230 KB when the application requests 38.4 KB.
spd_warp Use 460 KB when the application requests 38.4 KB.
spd_normal Use 38.4 KB when the application requests 38.4 KB.
Example:

# setserial /dev/ttyMXUSBO spd vhi

Troubleshooting

1. Compile error
Building a Moxa driver requires kernel header files. If you get a compile error, run
rpm -qa | grep kernel to check if the kernel-source package is installed properly. If not, get the
kernel-source irpm package and run rpm -ivh <pacakge> to install it. You also need to make sure the
build tool is ready by including make/gcc/lib. See Linux related documents for more information.

2. No such file or directory
This problem occurs when a device node is not generated automatically when loading the driver. It usually
happens with previous kernel versions, such as versions 2.6.0 to 2.6.5. Therefore, just execute the make
node script “upmknod” to generate the device node.
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3

Serial Port Pin Assignments

The UPort 1250/12501I have 2 RS-232/422/485 ports, the UPort 1410 has 4 RS-232 ports, the UPort
1450/14501I have 4 RS-232/422/485 ports, the UPort 1610-8/1610-16 have 8 or 16 RS-232 ports, and the
UPort 1650-8/1650-16 has 8/16 RS-232/422/485 ports.

DB9 Male RS-232 Port

UPort 1410/1610-8/1610-16

DB9 Male RS-232/422/485 Port

Pin

RS-232

DCD

RxD

TxD

DTR

GND

DSR

RTS

DIN([OO(N [P |W|N |+

CTS

UPort 1250/12501/1450/14501/1650-8/1650-16

1 5 ) RS-422/ .
| | Pin RS-232 } 2-wire RS-485
4-wire RS-485
o (o)) o oo T0-) -

2 RxD TxD+(B) -

é 9' 3 TxD RxD+(B) Data+(B)
4 DTR RxD-(A) Data-(A)
5 GND GND GND
6 DSR - -
7 RTS - -
8 CTS - -

Mini DB9F-to-TB* for RS-422/485 wiring

DB9F Terminal Block
1 2
2 1
3 3
4 4
5 5

*An adapter is included with the UPort 1250, 12501, 1450, 14501, 1650-8, and 1650-16.
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