PCI Express 4-Port Industrial Serial I/O Cards

The PCle-400i and PCle-400i-SI PCI Express 4-port industrial serial I/O cards are plug & play
high-speed serial I/O expansion cards for the PCI Express bus. Connecting to a PCI Express
bus on your computer, the PCI Express 4-port industrial serial 1/0O card instantly adds four
RS-422/485 serial /O communication ports to your system. The PCI Express 4-port industrial
serial 1/0 cards are designed to utilize the Exar XR17V354 PCI Express to UART chip. The
PCle-400i & PCle-400i-SI support high-speed data rate up to 921.6 Kbps. Each serial port is
fully compatible with 16C550 UART, with enhanced feature of 256 bytes TX and RX FIFO
buffer for higher performance.

The PCI Express 4-port serial 1/0 card is an advanced and high efficient solution for serial
data communication and industrial automation applications.

Features of PCIl Express 4-Port Industrial Serial 1/0 Cards

® PCI Express 2.0 Gen 1 compliant

PCI Express 1 Lane compliant

16C550 compatibility

256 bytes receive FIFO buffer

256 bytes transmit FIFO buffer for high speed data throughput
Automatic RTS/CTS or DTR/DSR hardware flow control with programmable
hysteresis

Automatic Xon/Xoff software flow control

Drivers provided for Windows and Linux O.S

Wide ambient temperature operation 0°C to 60°C (32°F to 140°F)
CE, FCC approval

PCle-400i - Supports four RS-422/485 serial I/O ports

® Supports four high speed RS-422/485 serial ports with data transfer rate up to 912.6
Kbps

Provides 15KV ESD protection and 600W surge protection for all serial signals
One DB-37 female connector on board

Provides one DB-37 to four male DB-9 cable. Cable length: 30 cm

RS-422 data signals: TxD-, TxD+, RxD+, RxD-, GND, RTS-, RTS+, CTS+, CTS-
RS-485 data signals: TxD-, TxD+, RxD+, RxD- (4 wire) and data-, data+ (2 wire)

PCle-400i-SI - Supports Four RS-422/485 serial I/0O ports with isolation and surge
protection

® Supports four high speed RS-422/485 serial ports with data transfer rate up to 912.6
Kbps

Provides 15KV ESD protection and 600W surge protection for all serial signals
Provides 3000 Volt DC optical isolation for all serial signals

One DB-37 female connector on board

Provides one DB-37 to four male DB-9 cable. Cable length: 30CM

RS-422 data signals: TxD-, TxD+, RxD+, RxD-, GND, RTS-, RTS+, CTS+, CTS-
RS-485 data signals: TxD-, TxD+, RxD+, RxD- (4 wire) and data-, data+ (2 wire)



Specifications

The tables below show the specifications of PCI Express 4-Port Industrial Serial 1/0 cards

General

Bus PCI Express; Single-Lane (x1)
Chipset EXAR XR17V354

Interface RS-422/485

Plug & Play Supported

IRQ &IO Address

Assigned by system BIOS

Serial Port

Serial Ports Number

4-Port

RS-422 Signals

TxD-, TxD+, RxD+, RxD-, GND, RTS-, RTS+, CTS+,CTS-

RS-485 Signals

TxD-, TxD+, RxD+, RxD- (4 wire), data- , data+ (2 wire)

Max. Bitrates

921,600 bps

Serial Configuration

Data bits : 5,6,7,8
Parity  : None, Odd, Even, Mark , Space
Stop bits :1,1.5,2

UART FIFO Buffer size

Each port with 256 Bytes FIFO for transmit and receive
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Specification of PCle-400i and PCle-400i-SI

PCle-400i

Serial Ports 4-Port RS-422/485

RS-422 Signals TxD-, TxD+, RxD+, RxD-, GND, RTS-, RTS+, CTS+,CTS-

RS-485 Signals TxD-, TxD+, RxD+, RxD- (4 wire), data- , data+ (2 wire)

Connectors One DB-37 female connector

Protection 15KV ESD protection and 600W surge protection for all serial
signals

Mechanical PCle-400i with standard height bracket

Chipset EXAR XR17V354 PCI Express to quad UART chip

PCle-400i-SI

Serial Ports 4-Port RS-422/485

RS-422 Signals TxD-, TxD+, RxD+, RxD-, GND, RTS-, RTS+, CTS+,CTS-

RS-485 Signals TxD-, TxD+, RxD+, RxD- (4 wire), data- , data+ (2 wire)

Connectors one DB-37 female connector

15KV ESD protection for all serial signals
Protection 600W surge protection for all serial signals
3000 Volt DC optical isolation for all serial signals

Mechanical PCle-400i-SI with standard bracket

Chipset EXAR XR17V354 PCI Express to quad UART chip
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Environment

Operating Temperature | 0°C to 60°C

Storage Temperature -40°C to 85°C

Humidity 0 to 80% RH. Noncondensing

Safety Approvals CE, FCC
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Pin-out Information

Followings are the pin-out of DB-9 connector of DB-37 to quad male DB-9 cable
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DB9 Male connector pin numbers

RS-422 Pin-out for DB-9 connector

Pin Number Pin Type Description
1 Output TxD- : Transmit Data , negative polarity
2 Output TxD+ : Transmit Data , positive polarity
3 Input RxD+ : Receive Data , positive polarity
4 Input RxD- : Receive Data , negative polarity
5 Ground GND : Signal Ground
6 Output RTS- : Request To Send, negative polarity
7 Output RTS+ : Request To Send, positive polarity
8 Input CTS+ : Clear To Send, positive polarity
9 Input CTS- : Clear To Send, negative polarity
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RS-485 full duplex (4 wire) pin-out for DB-9 connector

Pin Number Pin Type Description
1 Output TxD- : Transmit Data , negative polarity
2 Output TxD+ : Transmit Data , positive polarity
3 Input RxD+ : Receive Data , positive polarity
4 Input RxD- : Receive Data , negative polarity
5 Ground GND : Signal Ground

RS-485 half duplex (2 wire) pin-out for DB-9 connector

Pin Number Pin Type Description
1 Out/In Data- : Transmit /Receive Data , negative polarity
2 Out/In Data+ : Transmit /Receive Data , positive polarity
5 Ground GND : Signal Ground
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Pin-out of one DB-37 female connector for four RS-422/485 ports
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DB37 Female connector pin numbers

Pin RS-422 Mode RS-485 “4W” Mode RS-485 “2W” Mode
1 .NC.
2 TxD-(3) TxD-(3) Data-(3)
3 Ground Ground Ground
4 CTS+(3)
5 TxD+(3) TxD+(3) Data+(3)
6 CTS-(4)
7 RxD-(4) RxD-(4)
8 RTS-(4)
9 RTS+(4)
10 RXD+(4) RxD+(4)
11 TxD-(2) TxD-(2) Data-(2)
12 Ground Ground Ground
13 CTS+(2)
14 TXD+(2) TXD+(2) Data+(2)
15 CTS-(1)
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16 RxD-(1) RxD-(1)

17 RTS-(1)

18 RTS+(1)

19 RxD+(1) RxD+(1)

20 CTS-(3)

21 RxD-(3) RxD-(3)

22 RTS-(3)

23 RTS+(3)

24 RxD+(3) RxD+(3)

25 TxD-(4) TxD-(4) Data-(4)
26 Ground Ground Ground

27 CTS+(4)

28 TxD+(4) TxD+(4) Data+(4)
29 CTS-(2)

30 RxD-(2) RxD-(2)

31 RTS-(2)

32 RTS+(2)

33 RxD+(2) RxD+(2)

34 TxD-(1) TxD-(1) Data-(1)
35 Ground Ground Ground

36 CTS-(1)

37 TxD+(1) TxD+(1) Data+(1)
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Installation
Windows 7/ 8/ 8.1 32-bit & 64-bit Drivers Installation

To install the Windows driver from Device Manager for PCI Express 4-port industrial serial I/O
card, please follow the steps below:

Switch off the computer.

Insert PCI Express industrial serial I/O card into a free PCI Express Bus slot.
Switch on the computer and start Windows O.S.

Windows O.S will automatically detect the PCI Express 1/0 Card.

Press “START” button and select “Control Panel”.

ok 0N RE

—
J’ Getting Started

Q-014
@ Windows Media Center

Documents
Pictures

Music

Games

Computer

Control Panel
Devices and Printers
Default Programs

All Programs Help and Support

TE0706 | |
2010/11/23 |

o |me ‘;J__"! i)
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6. Select “Hardware and Sound”.

=2

+ Control Panel »

8.8

[ 42 ][ Search Control Panet

Adjust your computer’s settings

€y
@

System and Security
Review your computer's status
Back up your computer

Find and fix problems

Network and Internet

Connect to the Internet

View network status and tasks

Choose homegroup and sharing optiens

&

Hardware and Sound

View devices and printers

Add a device

Adjust commenly used mobility settings

Programs

Uninstall a pregram

:

View by: Category =

User Accounts and Family Safety
@Add OF remove user accounts
@ Set up parental contrels for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methods
Change display language

Ease of Access
Let Windows suggest settings
Optimize visual display

7. Select “Device Manager’.

®v|@ » Control Panel » Hardware and Sound »

- ‘ y ‘ ‘ |Search Control Panet Fel |

Centrol Panel Home

System and Security
Network and Internet

® Hardware and Sound
Programs

User Accounts and Family
Safety

Appearance and
Persenalization

Clock, Language, and Regicn

Ease of Access

Devices and Printers
Add a device | Add a printer

AutoPlay

Sound

Adjust system velume
Power Options
Change battery settings
Display

Windows Mobility Center

Realtek HD Audio Manager

Helll €08 2

Mouse

Change default settings for media or devices

Change system sounds

Make text and other items larger or smaller

Adjust commaonly used mobility settings

Play CDs or other media automatically

Change when the computer sleeps

Adjust screen resclution

Manage audio devices

Change what the power buttens do
Require a password when the computer wakes

Choose a power plan

Connect te an external display

Adjust settings before giving a presentation
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Under “Device Manager” of the System properties, you can find “PCI Serial Port”
attached to “Other devices”. Select “PCI Serial Port”.

a

E=E =N =

File Action View Help
e ==

4= Q-014-PC
i -J8 Computer
.D'ﬁ Disk drives
DE-' Display adapters
3 % Human Interface Devices
b g IDE ATA/ATAPI controllers
[ = Keyboards
b B Mice and other pointing devices
DEI Monitars
5

Dﬂ Sound, video and game controllers
[ -JM System devices
[ i Universal Serial Bus controllers

Tror09 | |

(=) W =gy
= RO 01

Select “Action” and execute “Update Driver Software”.

]

= ==

File || Action | View Help
4= d Update Driver Software...
: Disable
Uninstall

Scan for hardware changes

Add legacy hardware

Properties

Help

b
.D Q Metwork adapters

‘WD Other devices

¢ Ll PCI Serial Port|

pw Processors

pﬂ Sound, video and game controllers
({8 System devices

p i Universal Serial Bus controllers

Launches the Update Driver Software Wizard for the selected device.

—

. f/ ﬁ ['51]” S T T 07:09

T 2010/11/23
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10. Click “Browse my

computer for driver software”.

&4 Device Manager

File View  Help
o= | E|HmE e B

i3]

L= e |ls]

45 Q-014-PC
-8 Computer
=y Disk drives
B, Display adapters
U5 Human Interface Devices

- IDE ATA/ATAP] controlle|
-0 Keyboards
Pl Mice and other pointing
R Monitors
F Network adapters
4[5 Other devices
| PCI Serial Pert
+ [ Processors
1% Sound, video and game

v v v v ow-w

1> -y System devices
I+ @ Universal Serial Bus cont

() Ll Update Driver Software - PCI Serial Port

How do you want to search for driver software?

2 Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

2 Browse my computer for driver software
Locate and install driver scftware manually.

Cancel

Bfe . J's]

11. Insert the driver CD into the CD-ROM or DVD-ROM drive.

12. Select the directory "\PCle Drivers\x86” for 32 bits Windows O.S (“\PCle Drivers\x64
for 64 bits Windows O.S”) as the target. Click on "OK", and on “Next” to install driver.

Teo0710 | |

201011/ |

% Device Manager

& H || 2

i+]

[=[@]=]

48 Q-014-PC
b % Computer
b g Disk drives
» M, Display adapters
> 0% Human Interface Devices
> g IDE ATA/ATAPI controllers
= Keybeards
3 ﬂ Mice and other pointing devices
A Monitors
5 F Network adapters
4[5, Other devices
i il pCrSerial Port
4 R Proceszors
% Seund, videe and game contrellers
& 78 System devices
- @ Universal Serial Bus controllers

@ | Update Driver Software - PCI Serial Port

Installing driver software...

efe . ola]
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13. After driver installation is done successfully, you can find “Exar’s 4-Port UART
PCI-Express Card” and four “Multifunction Device” under Device Manager.

- Multi-pork serial adapters
=) Exar's 4-Port UART PCI-Express Card |
+-E& Network adapters

- Cther devices
%: rulkifunction Device
'!.

Mulkifunction Device
++ Multifunction Device
v+ Multifunction Device

14. Select first “Multifunction Device”.

=5 Devare Mpsgger T | ]
e  Arpen  Vew  elp

sop || Hen| &

15. Select “Action” and execute “Update Driver Software”.
16. Click “Browse my computer for driver software” again.

17. Select the directory "\PCle Drivers\x86” for 32 bits Windows O.S (“\PCle Drivers\x64
for 64 bits Windows O.S”) as the target. Click on "OK", and on “Next” to install COM
port driver.

18. After COM port driver installation is done successfully, you can find first “Exar’s
Communications Port (COMXx)” under “Ports (COM & LPT)” in Device Manager.

== Multi-port serial adapters
i) Exar's 4-Port UART PCI-Express Card
+-EH8 Metwork adapters
- @- Cther devices
v+ Multifunction Device
v+ Mulkifunction Device

1+ Mulbifunction Device

- % Parts (COM &.LPT)
Pl E:car's Cormrmunicati

19. Select next “Multifunction Device” by order and repeat step 15~17 to install COM
port driver for all “Multifunction Device”.
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20. After all COM port driver installation is done successfully, you can find four “Exar’s
Communications Port (COMx)” under “Ports (COM & LPT)” in Device Manager.

+- & Monitors

=51 Multi-part serial adapters
5 Exar's 4 -Port UART PCI-Express Card

+- 8 Mebwork adapters

= 5 Parts (COM & LPT)
(#r Exar's Communications Pork [COME]
(y‘ Exar's Communications Pork [COMT)
r;"f Exar's Communications Pork [COME]
,;;" Exar's Cammunications Port [COMS)

21. Restart computer to complete installation.
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Hardware Setting and Installation:

Selecting the RS-422/485 operation mode

There are four 3-pin DIP switches, SW1, SW2, SW3, SW4, on PCle-400i and PCle-400i-SI
cards. The DIP switches are set to select the mode of operation. You will need to set the
switch settings to RS-422 mode, or RS-485 mode, as per the requirements of your
application. The RS-422 & RS-485 Mode Block Configuration Settings are listed as follows.

SW1, SW2, SW3, SW4 for Mode Setting

Operation Mode 1 2 3

RS-422 4 wire with Handshaking ON | ON | ON

ON | ON

Full Duplex (4 wire) OEE

ON

RS-485 Half Duplex (2 wire) - with Echo OEE | OEF

Half Duplex (2 wire) - without Echo

OFF | OFF | OFF

When PCle-400i and PCle-400i-SI working in RS-485 operation mode, you need to
enable the automatic direction control of the RS-485 transceiver buffer by setting the
driver configured to enable RS-485 function (refer to page 16).
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There are four 6-pin DIP switches, S1, S2, S3, S4, on PCle-400i and PCle-400i-SI cards. The
DIP switches are set to enable TxD, RxD, 120 ohm termination resistors and RxD, TxD 750
Ohm biasing resistors. You will need to set the four 6-pin DIP switches, S1, S2, S3, S4, for
RS-422 mode, or RS-485 mode, as per the requirements of your application. Settings are
listed as follows:

DIP Switch | Function Remark
Sl(’)ZI\’IB’4 2l Enable TxD+ biasing resistor Pull-up TxD+ with 750 ohm resistor
S1,2,3,4 pin2 Engble TxD+/TxD- termination 120 ohm termination resistor
ON resistor
S1,2,3,4 pin3 Enable TxD- biasing resistor Pul]-down TxD- with 750 ohm
ON resistor
Sl(")zl’\l?”A' pin4 Enable RxD+ biasing resistor Pull-up RxD+ with 750 ohm resistor
S1,2,3,4 pin5 Engble RxD+/RxD- termination 120 ohm termination resistor
ON resistor
S1,2,3,4 pin6 Pull-down RxD- with 750 ohm

Enable RxD- biasing resistor

ON resistor

PCI Express 4-Port Industrial Serial 1/0 Card User Guide
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Enable RS-485 operation mode for PCle-400i and PCle-400i-Sl.

When PCle-400i or PCle-400i-SI works in RS-485 operation mode, you need to enable the
automatic direction control of the RS-485 transceiver buffer by setting the driver configured to
enable RS-485 function.

1. Double click on “Exar's Communications Port (COMx)” under Device Manager into
“‘Exar's Communications Port (COMXx) Properties”. Check the “RS-485" to enable the
automatic direction control of the RS-485 transceiver buffer in the RS-485 operation
mode.

+- & Manitars
-3 Multi-port serial adapters
?]II Exar's 4 Port UART PCI-Express Carc
+- B8 MNetwork adapkers
. i T}
Exar's Communications Port (COME
Exar's Communications Port [COMT)

Exar's Communications Port (COM6) Properties

General | Port Settings | Driver || Details | Resources

n_lyi Exat's Communications Port (COME] Bits per second: |QEDD j
(;yi Exar's Communications Port (COMS) Diata bits: |8 ﬂ
Parity: |Nnne ﬂ

Stop bits: [1 =

Flovs contral: |N|:une ﬂ

Active Low [#B17¢35x:] [Only if BS-485 is set] [

Turn &round Time [Only if BS-485 iz zet] |0 A
Fix FIFO Trigger | 192 - Tw FIFO Trigger |64 -

[Mate: PCI UART = have 64 byte FIFO =, Trigger levels will default to 32 bytes
ity the driver if trigger level selection iz greater than 64.]

Advanced... | HestureDefauIts|
I[ (]84 i[ Cancel ]

2. Click on “OK” under “Exar's Communications Port (COMXx) Properties” to enable the
automatic direction control of the RS-485 transceiver buffer for RS-485 mode operation.

3. Repeat step 1 to 2 for other COM port to enable the automatic direction control of RS-485
mode operation.

Proper Wiring for RS-422/485 Operation

This section will provide proper wiring information about RS-422 and RS-485 data
communication. It is necessary to have the basic knowledge, to avoid or find errors in data
transmission. Failures in cabling are responsible for the vast majority of transmission
problems.
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RS-422 and RS-485 Transmission Technique

The RS-422 and RS-485 use the same balanced transmission method. Signals are not
transmitted as voltage on a single wire, as RS-232 does. Instead two wires are used; when
one carries high voltage, the other one carries low voltage. The signal is defined by the
difference in voltage between those two wires. This hardens the transmission against noise.
Usually twisted pair cables are used, which further reduces the sensitivity for noise.

To make sure the signals meet the common voltage range, the GND of sender and receiver
must be connected somehow. To insure the signals are in the valid voltage range and the

differential voltage can be correctly sensed by the receiver, the GND lines of the transmitter
and receiver must be connected.

RS-422 without handshaking signals connected

The following diagram shows RS-422 without handshaking signals connected.

PCle-400i L RS5-42Z Device
PCle-400i-5I

AT BxDe RxD- T Tolb wmi e CAD RaDe RuD- Thb Tub
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RS-422 with handshaking signals connected

The following diagram shows RS-422 with handshaking signals connected.

PCle-4001 v - RS-422 Device
PCle-400i-31

LT €T ETE- ETi- 40 Ll Eale Tl Tal- - | | _— T3 CTSs T3 N S8l Rl Mal= Tulls Tallis

1=

RS-422 and RS-485 4-Wire Scheme

The RS-422 requires dedicated wire pairs for transmit and receive. The transmit wires are
used to send data to as many as 10 receivers, as stated in the specifications of RS-422.
Since the PCle-400i and PCle-400i-SI use RS-485 line driver technology, up to 32 receivers
are possible. The following diagram shows RS-422 and RS-485 4-wire scheme:

PCle-400i -4 RS 422/485 RS 422/485 RS-422/485
PCle-400i-SI Device Device Device
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The following diagram shows RS-485 2-Wire scheme:

PCle-400i R5-i85 Device RS 485 Device
PCle- 400i-5I
GND Pata- Dat CMND Dafia= Dwis A0 Dminc Deis
Bt ] | 2w (half duplex ) rapalogy
para
= = [ ]
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Uninstalling Windows Drivers:

To uninstall the Windows driver from Device Manager for PCI Express 4-port industrial serial
I/O card, please follow the steps below:

1.

Right click on “Exar's Communications Port (COMXx)” under Device Manager to bring up
“‘Device Control” screen. Then, select “Uninstall” to start Exar's Communications Port
(COMKX) driver uninstall.

File Action View Help

= | T E HE 8 R &S

4 g2 Johnliu ”
[ M Computer
[+ —y Disk drives
‘g,'i Display adapters
24 DVD/CD-ROM drives
% Hurnan Interface Devices
@ |IDE ATAJATAPI controllers

[
[
P
[
| &= Keyboards
[
[
P

ﬁ Mice and other pointing devices
& Monitors
‘jf Multi-port serial adapters

[ I? Metwork adapters

|» E| Portable Devices

4 "7 Ports (COM & LPT)
Exar's Communications Port (COM: ‘l!
7" Exar's Communications Port (COM4 Update Driver Software...

f? Exar's Communications Port (COM Dizable
':? Exar's Communications Port (COM
B EEE (COMI)

[> @ Print queues Scan for hardware changes

[ R Processors

> [| Software devices

[ iq Sound, video and game controllers

Uninstall "

Properties

[ e— Sterage controllers

Under “Confirm Device Uninstall” screen, check “Delete the driver software for this device.’
Click “OK” to uninstall the software driver. If you don’t find “Delete the driver software for
this device” message, please only click “OK” to uninstall the software driver.

Baxr’s Communications Pot COM )
-

Waming: You are about to uninstall this device from your system

Exar’s Communications Pordt [COMT |
-

¥Waming: You are about to uninstall this device from your system.

(o] Dbt thes driver softwans for this devics.

Lok ] Concel

Right click on other “Exar's Communications Port (COMXx)” and repeat step 1 and 2 to
uninstall all Exar’'s Communications Port driver.
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4.

5.

6.

Right click on “Exar’s 4-Port UART PCI-Express Card” under Device Manager to bring up
“Device Control” screen. Select “Uninstall” to start “Exar’s 4-Port UART PCI-Express Card”
software driver uninstall.

File Action View Help

L AEIEI =

a = Johnliu
[> % Computer
I —y Disk drives

i B, Display adapters

b 3 DVD/CD-ROM drives

[ % Human Interface Devices

I+ Cgg IDE ATA/ATAPI controllers

[» <= Keybeards

[ E! Mice and other pointing devices

Elonitors

Multi-port serial adapters
Exar's 4-Port UART PCI-Express Car

[> I? MNetwork adapters Update Driver Software...

» B Portable Devices Disable

4 f? tl?ort‘s (C?M & LPT) I Uninetall I
T EEEE (CoMT)

[ @ Print queues Scan for hardware changes

[ R Processors .

> || Software devices Properties

[ lq Sound, video and game controllers
[ C— Storage controllers

i+ (M System devices

[ i Universal Serial Bus controllers

Under “Confirm Device Uninstall” screen, check “Delete the driver software for this device.”
Click “OK” to uninstall the software driver. If you don’t find “Delete the driver software for
this device.” message, please only click “OK” to uninstall the software driver.

f Exar's 4-Port UART PCl-Express Card = Exar's 4-Port UART PCl-Express Card

Waming: You are about to uninstall this device from your system. Waming: ou ane about to uninstall this device from your system.

Delete the driver software for this device.

o] Comes

If you install more than one PCI Express 4-port serial I/O cards in system, please right
click on other “Exar’s 4-Port UART PCI-Express Card” and repeat step 4~5 to uninstall all
PCI Express 4-port serial /0 cards software driver.

All brand names and trademarks are the property of their respective owners.
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