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Packing List

The shipping package should contain the following items:
- One multifunction board:
PCle-LM4

One printed Quick Start Guide

Save the shipping ma
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. Introduction

The PCle-LM4 is a powerful multifunction board based on the PCI Express. Equipped with four
strain gauge input channels, four general analog input channels, a 2-axis motion controller, two
analog output channels, sixteen isolated digital input channels and sixteen isolated digital output

channels.

The PCle-LM4 also adds a Card ID switch. Users can set Card ID on a board and recognize the

board by the ID via software when using two or more PCle-LM4 cards in one computer.

These cards support various OS versions, such a Windows 32/64-bit Windows 7/8/10. DLL
together with various language sample programs based on Visual C++, Borland Delphi, Borland C++
Builder, Visual Basic, CH.NET, Visual Basic.NET and LabVIEW are provided in order to help users

quickly and easily develop their own applications.
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1.1 Features

The following is an overview of the general features provided by the PCle-LM4 board. Refer to

Section 1.3 for more details.

B Interface

e PCl Express x1

e Card ID switch

e Software Calibration

B Analog Input
e 24-bit AD converter, with up to 15 kHz sampling rate for each channel
e 4-channel differential General Analog Inputs

e 4-channel Load Cell Transducer Inputs

B Analog Output
e 2-channel 16-bit voltage output
e Voltage output range: +/-10V, +/-5V,0~+10V,0~ +5V

B Motion Control
e 2-asiex Encoder Inputs

e 2-asiex Pulse Outputs

M Digital I/0

e 16-channel Digital Inputs
e 16-channel Digital Outputs
e 2500 Vpc Isolation
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1.3 Specifications

The following is an overview of the specifications for the various models in the PCle-LM4 Series.

Model ‘ PCle-LM4
Load Cell Transducer
Channels 4

A/D Converter

24-bit, 67 us conversion time

Sampling Rate

15 kS/s

Over voltage Protection

Continuous +/-35 Vp-p

Input Impedance

10,000 MQ/4pF

Trigger Modes Software

Data Transfer Polling

Accuracy 0.05% of FSR+1LSB @ 25°C,+10V
Input Range +227 mV (For Load Cell Transducer)
Analog Input

Channels 4 differential

A/D Converter

24-bit, 67 us conversion time

Sampling Rate

15 kS/s

Over voltage Protection

Continuous +/-35 Vp-p

Input Impedance

10,000 MQ/4pF

Trigger Modes

Software

Data Transfer

Polling

Accuracy

0.05 % of FSR+1LSB @ 25°C,+10V

Input Range

10V, #5V, 2.5V, +1.25V

Analog Output

Channels 2
Resolution 16-bit
Accuracy + 10 LSB
Output Range 5V, 210V
Output Driving +5mA
Slew Rate 2.8 V/us
Output Impedance 0.1 Q (Max.)

Operating Mode

Static update, Waveform generation

Output Rate

500 KS/s (Max.)
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FIFO Size 512 Samples

Digital Input

Channels 16

Isolation Voltage 2500 Voc

Compatibility Sink or Source, Photo coupler isolated channel with common power or ground

Input Voltage

Logic 0: 0 ~1 V//Logic 1: 5~24 V

Response Speed

4 kHz (Typical)

Trigger Mode Software
Data Transfer Polling
Digital Output

Channels 16
Isolation Voltage 2500 Voc

Compatibility

Sink, Open Drain

Output Capability

100 mA/+ 30V for each channel @100% duty

DO Readback

N/A

Operation Mode

Static update

Response Speed

4 kHz (Typical)

Encoder Input

Channels 2
Mode CW/CCW, PULSE/DIR
Frequency 12 MHz

Pulse counter

32-bit for each channel

Isolated Voltage 3 kVrms

Pulse Output

Channels 2

Mode CW/CCW, PULSE/DIR, A/B PHASE
Frequency 4 MHz

Pulse counter

32-bit for each channel

Isolated Voltage 3 kVrms
General

Bus Type PCI Express x1
Data Bus 32-bit
Card ID Yes (4-bit)

1/O Connector

SCSI VHDCI 68-pin x 2

Dimensions (L x W x D)

Unit: mm

187 x 101 x 22

User Manual, Ver. 1.0, Jan 2020, PMH-032-10 Page 8




High-speed Multifunction

Power Consumption 1A @ +5V (Max.)
Operating Temperature 0~60°C

Storage Temperature -20~70°C
Humidity 5~ 85% RH, Non-condensing
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1.4 Applications

e  Signal Analysis

e  FFT and Frequency Analysis

e  Transient Analysis

e  Temperature Monitor

e  Vibration Analysis

° Energy Management

e  Other Industrial and Laboratory Measurement and Control
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I Hardware Configuration

2.1 Board Layout

The following is an overview of the board layout for each of the PCle-LM4 Series cards.

> PCle-LM4
187.0
1746
——21.6—=— 172.4
—-—19-1T— |— 164.7 241
] ) P
e
|| 96.3 101.0
| |
1270 1205/ g 3 T
W L) g
Left Side View Front View
Bottom View
CON1 The Connector for Analog input and Analog Output. Refer to Section 2.8 Pin
Assignments
CON2 The Connector for Motion control and Digital I/O. Refer to Section 2.8 Pin

Assignments
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2.2 Card ID Switch (SW1)

The PCle-LM4 includes an onboard Card ID switch (SW1) that enables the board to be recognized via
software if two or more PCle-8620/8622 boards are installed in the same computer. The default
Card ID is 0x0. For more details regarding the SW1 Card ID settings, refer to the table below.

SW1

DO
ID1
ID 2

(Default Settings)

Sl ||;o ||§1 |gz |33
(*) 0x0 ON ON ON ON
ox1 OFF ON ON ON
0x2 ON OFF ON ON
0x3 OFF OFF ON ON
Ox4 ON ON OFF ON
0x5 OFF ON OFF ON
0x6 ON OFF OFF ON
0x7 OFF OFF OFF ON
0x8 ON ON ON OFF
0x9 OFF ON ON OFF
OXA ON OFF ON OFF
0xB OFF OFF ON OFF
0xC ON ON OFF OFF
OxD OFF ON OFF OFF
OxE ON OFF OFF OFF
OxF OFF OFF OFF OFF

(*) Default Settings; OFF 2 1; ON = 0
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2.3 System Block Diagram

» The following is the block diagram for the PCle-LM4:

X86 System

AN

PCI Express Bus

NS

16 Isolate DI

FPGA DSP
16 Isolate DO { } {
4 differential
4ger|j§:jl Eu“puse % $n3:ﬂ'g 2 Pulse 2 Encoder
)
Transducer g Output Input
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2.4 Analog Input

2.4.1 Analog Input Range

Input Range refers to the set of input voltages that an Analog Input channel can digitize with the
specified accuracy. The PGA amplifies or attenuates the Al signal depending on the input range. User
can individually program the input range of all channels on PCle-LM4 board.

Input rage affects the resolution of the PCle-LM4 for an Al channel Resolution refer to the voltage of
one ADC code. 24-bit ADC converts Analog Inputs into one of 16777216 codes — that is, one of
16777216 possible digital values. These values are spread fairly evenly across the input range.

Theory Input Range Nominal Resolution
(Max — Min)/16,777,216 -10Vto 10V 1.192 pv
-5Vto5V 596 nV
-25Vto2.5V 298 nV
-1.25Vto1.25V 149 nV
-227 mV to 227 mV 27 nV
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2.4.2 Connecting Analog Input Signals

The PCle-LM4 Series board can be used to measure differential type Analog Input signals for floating

signal source.

AlCHOoHI O i
| +
PCle-LM4 Floating
| Signal
| Source
AICHOLO O |
AGND 100kQ~10MQ o
®
— L
O L J
Al CHnHI |
Jr

|
I
|
| @ Floating
Signal
I Source
|
0
|
|

2.4.3 Signal Shielding

Use a single-point connection to the frame ground, rather than the AGND or DGND pins.

PCle-LM4/PCle-LM4
A_GND
D_GND

-

Vin

= Frame Ground
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2.4.4 Connecting Load cell inputs Signals

The PCle-LM4 Series board can be used to measure Load cell transducer Input signals for floating

signal source in differential mode.

i
—éixc_ J) EXC-
: ™ <IL SENSE
Lver L e
| |
| |
e -
_ _ Tomsdueer _ _| | PCle-m4_

2.4.5 Analog Input Data Acquisition Methods

The following is an overview of the five trigger modes:

TiggerMode  __  Descripton |

— Software Trigger No trigger signal is used
Al Defm and all A/D operations
e ——— 3
are initiated by software.
Software
. JEnalogtsenall
Trigger

O

After the clock signal is generated, A/D data will be recorded and saved to the buffer or the FIFO.

Two clock sources are provided, a software command and a pacer clock.

The saved data can be transferred to the memory on the PC using either software polling transfer.
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2.5 Analog Output
2.5.1 Connection Analog Output Signals

The PCle-LM4 board provides two DA output channels, AOO and AO1, and the onboard -5 V (-10 V)
reference signal on the PCle-LM4 may be used to generate a DA output range of 0 Vto +5 V (+10 V).

: AQD . —+
: | Channel0 I > Q
Load
M
(A
N
AGND

................

PCle-LM4
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2.6 Digital Input/Output

The DIO signals, DO<0..15> and DI<0..15> are referenced to DI.COM and EXT.GND. The figure shows
DI<0..15> configured for Digital Input and DO<0..15> configured for Digital Output.

® Digital Input wiring diagram

Digital
Readback as 1 Readback as 0

Input/Counter
+10 ~ +30 VDC OPEN or <4 VDC
9DIX 3K DIx| 3K
S|nk .. 3! K% Y LE! ‘C;?
W—@——‘_: To other \\)—@——‘_: To other
DI.COM * channels DI.COM * channels
+10 ~ +30 VDC OPEN or <4 VDC
DIx @3K DIx| 3K
Source dvig [/ -l LE’ P
-+ < -+ <
|I|i@——r . To other M—@——‘_: To other
DI.COM * channels DI.COM * channels

Figure 1: digital input wiring

® Digital Output wiring diagram

Output ON State OFF State
Type Readback as 1 Readback as 0
. IS |||[EXT.PWR —0E|||EXT.PWR
Driver = +=
L7108 Ibox 08| || box
Relay 0S|||ExT.GND UE|||EXT.GND
, 0S|||[EXT.PWR 0S| || EXT.PWR
Resistance | *[s|it= + =
-=1,{0S|||pox -7 0o [l box
Load 0S|||[EXT.GND 0S| ||EXT.GND

Figure 2: digital output wiring
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2.7 Motion Control

2.7.1 Connecting Pulse Output Signals

ITR.5V
< I
I
+3.3V :
I
I
: CWO0.P
JUL L, CCWO.P
y Do— > |
oweew U ™ CWO.N
From FPGA —I-I-I-l-l-l— : CCWON
:
1
I
I
il -
ITR.GND | ITR.GND
I
|
Inside PCIELM4 -I——}
1

Figure 3: Internal pulse output circuit

e Differential type:
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|
|
| CWO.P
| CoWo.P
|

= L T
W
! CWO.N
! CCWO.N
|
1
<7 : <L

N | ITR.GND
|
|

PCIELM4 - } ® Motor Driver

|
|

Figure 4. Wiring for differential type pulse output

e Open collector TTL output

ITR.5V
CWO0.P _
CCWO.P
CWO.N
CCWO.N —
ITR.GND ITR.GND
PCIELM4 - —p Motor Driver

Figure 5: Open collector TTL output
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2.7.2 Connecting Encoder Input Signals

£IB+IZ+
To FPGA %! At Least 3 V
A/B/Z
A-/B-/2-
Inside PCIELM4 —-s———P From Encoder

Figure 6: Encoder input signal circuit

e Differential type encoder connection

A+/B+/Z+ /‘
A/B/Z Phase

A-/B-/Z-

PCIELM4 = = Motor Driver

Figure 7: Differential type encoder wiring

e Open collector type encoder wiring:
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VPP I VPP R
|
I 15V 00hm

|
A+{B+{Z+ |

W | +12V 1.8K Ohm
|
To FPGA |

Il +24v 4.3K Ohm
EA/EB/EZ R |

A-[B-f2-

>|_ A/B/Z Phase

PCIELM4 |

Figure 8: Open collector type encoder wiring
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2.8 Pin Assignments

2.8.1 CON1/2 Connector of the PCle-LM4

M::'I:'lent Reamionl Ho: As.si::n:nnt Asd::::nent Aenalanl No: AssI:::l:wnt
10 u Io Motion 10 q 10 Motion
N.C. ot 35 N.C. NC. DLCOMI 01 35 DLCOMI  NC.
N.C. 02 36 N.C. RDYO DIo 02 36 DIt INPO
N.C. 03 37 N.C. ALMO P) 03 37 D13 SLDO
N.C 04 38 N.C. ORGO D14 04 38 DIS MELO
N.C. 05 39 N.C. PELO Dl6 05 39 DI7 EEMG
AGND 06 40 AGND NC. DLCOM2 06 40 DLCOM2  N.C.
AGND 07 4 AGND RDY1 DI8 07 41 DIO NP1
AGND 08 2 AGND ALM1 DI10 08 42 DIt sLD1
AGND 09 4 AGND ORG1 DI12 09 43 I3 MEL1
Voo 10 44 AGND PEL1 DI14 10 44 DILS E.LTCO
AGND 11 45 AGND NC. EXTPWRI 11 45 EXTGNDI N.C.
vo1 12 46 AGND ESVONO  DOO 12 46 DO1 E.ERCO
AGND 13 47 AGND ALMRSTO  DO2 13 47 DO3 CMPO
Ald+ 14 48 Al4- ESVONI  DO4 14 48 DOS E.ERC1
Al5+ 15 49 Al5- ALMRST1 DO 15 49 DO7 cMP1
Al6+ 16 50 Al6- NC. EXTPWR2 16 50 EXTGND2 N.C.
A7+ 17 51 AL7- NC. DOS 17 51 DO9 N.C.
AGND 18 52 AGND NC. D010 18 52 DOI1 N.C.
N.C. 19 53 N.C. NC. DO12 19 53 DOI3 N.C.
SENSE+ 20 54 SENSE- NC. DO14 20 54 DO15 N.C.
EXC+ 21 55 EXC- NC. N.C. 21 55 N.C. N.C.
A3+ 2 56 AlZ- NC. N.C. 2 56 N.C. N.C.
N.C. 23 57 N.C. AL+ N.C. 23 57 N.C. AL-
SENSE+ 24 58 SENSE- B1+ N.C. 24 58 N.C. B1-
EXC+ 25 59 EXC- 1+ N.C. 25 59 N.C. z1-
AL2+ 26 60 AL2- A2+ N.C. 2 60 N.C. A2-
N.C. 27 61 N.C. B2+ N.C. 27 61 NC. B2-
SENSE+ 28 62 SENSE- 22+ N.C. 28 62 NC 2-
EXC+ 29 63 EXC- cwo.p N.C. 29 63 NC CWON
All+ 30 64 Al ccwo.P NG 30 64 NC COWO.N
N.C. 31 65 N.C. cwW1.p N.C. 31 65 N.C. CWLN
SENSE+ 32 66 SENSE- CCWLP  NC. 2 66 NC. COWLN
EXC+ 33 67 EXC- ITRSV  ITRSV 33 67 ITRSV  ITRSV
AlO+ 34 68 AlD- ITRGND  ITRGND 34 68 ITRGND  ITR.GND

CON1 CON2
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2.8.2 1/0 Connector Signal Descriptions

Analog Input channels 0 to 7. For Differential

measurements, channels O to 3 are for load-cell
AI<0..7>+ Al<0..7>- Input .
transducer inputs and channels 4 to 7 are for general

purpose analog inputs.

Analog outputs for transducer voltage excitation, in
selectable ranges of 2.5V or 10V. Connect one
excitation source to only one load-cell transducer;
EXC+ EXC- Output sharing a common wiring between transducers will
degrade gain accuracy. Up to four 120-ohm load-cells
can be connected to one PCle-LM4. Load-cells with

larger impedance can also be used.

Remote-sense analog inputs for transducer excitation

sensing. Always connect SENSEn+ to EXCn+, SENSEn- to
SENSE+ SENSE- Input )
EXCn-, and as close as possible to transducers

excitation terminals.

AGND Analog Input/Output Ground. These terminals are
reference point for Al measurements and AO<0..1>.

Analog Output channels 0 to 1. These terminals supply
A0O<0..1> AGND Output
the voltage output of AO channels 0 to 1.
D0O<0..15> EXT.GND Output Isolated Digital Output.

DI<0..15> DGND Input Isolated Digital Inputs.

DI.COM<1..2> D_GND Input Isolated Digital Ground

EXT.GND Use in conjunction with DO<1..2> and external power
EXT.PWR<1..2> 1. 2 Input supply, to provide current return path for fly-wheel
<1..2>
diodes.

EXT.GND<1..2> - - Isolated Digital Ground
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Signal Name Reference Direction Description

RDY<0..1> - Input Servo Ready

ALM<0..1> - Input Servo Alarm

ORG<0..1> - Input Origin, Home Signal
PEL<O0..1> - Input Positive End Limit
INP<0..1> - Input Servo In-Position
SLD<0..1> - Input Slow Down

MEL<0..1> - Input Minus End Limit

E.EMG - Input Emergency Stop (All axes)
E.LTCO - Input Latch

E.SVON<0..1> - Output Servo On
ALMRST<0..1> - Output Servo Alarm Reset
E.ERC<0..1> - Output Error Counter Clear
CMP<0..1> - Output Compare

A<1..2>+ A<1..2>- Input Encoder A-Phase
B1<1..2>+ B<1..2>- Input Encoder B-Phase +
2<1..2>+ 2<1..2>- Input Encoder Z-Phase +
CW<0..1>.P CW<0..1>.N Input Clockwise Pulse
CCW<0..1>.P CCW<0..1>.N Input Counter-Clockwise Pulse
ITR.5V ITR.GND Output Internal Power +5 V
ITR.GND - Input Internal Ground

2.8.3 Power Source

The +5 V terminals on the 1/O connector supply +5 V referenced to ITR.GND. Use these terminals to
power external circuitry.

Never connect nd or to any other voltage source on
PCle-LM4 or any other device. Doing so

damage resulting from such a connection.
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3 Hardware Installation

ﬂ Note:

It is recommended that the driver is installed before installing the hardware as the computer may
need to be restarted once the driver is installed in certain operating systems, such as Windows 2000
or Windows XP, etc. Installing the driver first helps reduce the time required for installation and

restarting the computer.

To install the PCle-LM4 Series cards, follow the procedure described below:

Step 1: Install the driver for the PCle-LM4 board on your computer.

For detailed information about
installing the driver, refer to Chapter

4 Software Installation.

Step 2: Configure the Card ID using the DIP Switch (SW1).

For detailed information about the Card ID, refer to Section 2.2 Card ID
Switch (SW1).
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Step 3: Shut down and switch off
the power to the computer, and

then disconnect the power
supply.

Step 4: Remove the cover from the

computer.

Step 5: Select a vacant PCI Express slot.
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Step 6: Unscrew and remove the PCl Express slot

cover from the computer case.

Step 7: Remove the connector cover from the
PCle-LM4 board.

Step 8: Carefully insert the PCle-LM4 board
into the PCI Express slot by gently pushing
down on both sides of the card until it slides

into the PCl connector.

X&)
. SHEXpressisiot
.
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Step 9: Confirm that the card is correctly inserted in
the motherboard, and then secure the PCle-LM4
board in place using the retaining screw that was

removed in Step 6.

Step 10: Replace the covers on the

computer.

Step 11: Re-attach any cables, insert the power cord and then switch on the power to the

computer.

Once the computer reboots, follow
any message prompts that may be
displayed to complete the Plug and
Play installation procedure. Refer
to Chapter 4 Software Installation
for more information.
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4 Software Installation

This chapter provides a detailed description of the process for installing the driver for the PCle-862x
Series board as well as how to verify whether the PCle-862x Series board was properly installed.
PCle-862x Series cards can be used on DOS, Linux and Windows 2000 and 32/64-bit versions of
Windows XP/2003/2008/7/8 based systems, and the drivers are fully Plug and Play compliant for easy
installation.

4.1 Obtaining/Installing the Driver Installer
Package

The driver installation package for PCle-LM4 Series board can be found on the companion CD-ROM,
or can be obtained from the ICP DAS FTP web site. Install the appropriate driver for your operating

system. The location and website addresses for the installation package are indicated below.

>  PCle-LM4 Driver/SDK

Operating Windows 2000, 32/64-bit Windows XP, 32/64-bit Windows 2003,

System 32/64-bit Windows 7, 32/64-bit Windows 2008, and 32/64-bit Windows 8
Driver Name PCle-LM4 Driver/SDK (pcie-lm4_win_setup_xxxx.exe)

Web site http://www.icpdas.com/en/download/index.php?model=PCle-LM4

To install the PCle-LM4 driver, follow the procedure described below.

Step 1: Double-click the PCle-LM4_Win_Setupxxx.exe icon to begin the

Installing installation process.

Procedure

Step 2: When the “Welcome to the ICP DAS PCle-LM4 Driver Setup Wizard”

screen is displayed, click the “Next>" button to start the installation.
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Installation

Procedure

Step 3: On the “Information” screen, verify that the DAQ card is included in the
list of supported devices, then click the “Next>" button.

Step 4: On the “Select Destination Location” screen, click the “Next>"” button to
install the software in the default folder, C:\ICPDAS\PCle-LM4.

Step 5: On the “Select Components” screen, verify that the DAQ Card is in the
list of device, and then click the “Next>" button to continue.

Step 6: On the “Select Additional Tasks” screen, click the “Next>” button to

continue.

Step 7: On the “Download Information” screen, click the “Next>" button to

continue.

Step 8: Once the installation has completed, click “No, | will restart my
computer later”, and then click the “Finish” button.

For more detailed information about how to install the driver, refer to “Section
2.2 Install PCle-LM4 Driver DLL” of the Software Manual, which can be
downloaded from:
http://www.icpdas.com/en/download/index.php?model=PCle-LM4
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4.2 Plug and Play Driver Installation

|

3 Hardware Installation

.
..

it is recommended that the driver is installed before installing the hardware as the computer may
need to be restarted once the driver is installed in certain operating systems, such as Windows 2000
or Windows XP, etc. Installing the driver first heips reduce the time required for installation and
restarting the computer.

To install the PCIe-8620/8622 Series cards, follow the procedure described below:

Step 1: Install the driver for the PCle-8620/8622 board on your computer.

For detailed information about

installing the driver, refer to Chapter
4 software Installation.

= jiYolcard|priver
\“ Sp

Step 1: Correctly shut down and power off your
computer and disconnect the power supply, and then

install the PCle-LM4 Series board into the computer.

For detailed information about the hardware
installation of the PCle-LM4 Series board, refer to

Chapter 3 Hardware Installation.

Step 2: Power on the computer and complete the Plug and Play installation.

& Note: More recent operating systems, such as Windows 7/8/10 will automatically detect the
new hardware and install the necessary drivers etc., so Steps 3 to 5 can be skipped.

Step 3: Select “Install the software
automatically [Recommended]” and
click the “Next>" button.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps vou install software for:

[UniDAQ]PCle-8622 Multi-function Board

'@ IF pyour hardware came with an installation CD
W or floppy dizk, insert it now.

What do pou want the wizard to do?

Click MWext to continue.

—

< Eackw Cancel
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Step 4: Click the “Finish” button.

Found New Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finished instaling the software faor;

:_:.--.I [UniDAQ)PCle-8622 Multi-function Board

Click, Finizh to cloge the wizard,

Cancel

Step 5: Windows pops up “Found New Hardware” dialog box again.

i) Found New Hardware E

Your new hardware is installed and ready ko use,
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4.3 Verifying the Installation

To verify that the driver was correctly installed, use the Windows Device Manager to view and
update the device drivers installed on the computer, and to ensure that the hardware is operating
correctly. The following is a description of how access the Device Manager in each of the major
versions of Windows. Refer to the appropriate description for the specific operating system to verify
the installation.

4.3.1 Accessing Windows Device Manager

» Windows 2000/XP
Step 1: Click the “Start” button and then point to “Settings” and click “Control Panel”.

Double-click the “System” icon to open the “System Properties” dialog box.

Step 2: Click the “Hardware” tab and then click the “Device Manager” button.

System Properties

Femote

System Restore " Autormatic
General " Cornputer Mame 6’

Advanced

Add Hardware Wizard
i The Add Hardware “Wizard helps you install hardware.

[ Add Hardware ‘Wizard ]

Device Manager

The Device Manager lists all the hardware devices installed
on your computer. Use the Device bManager to change the
properties af any device.

g
[ Diriver Signing { Device Manager
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» Windows Server 2003
Step 1: Click the “Start” button and point to “Administrative Tools”, and then click the “Computer
Management” option.

Step 2: Expand the “System Tools” item in the console tree, and then click “Device Manager”.

Adminisirator

3 Manage Your Server g Eitomnntey

3
ﬂ Command Prompt E’ el

;.,-'-!:,_1- Administr s B Certification Authority

— ||
.[: ! :" Windows Explorer

l% Printers and Faxes

- |2 Computer M
B Motepad @ Help and Suppork . —

N

» Windows 7
Step 1: Click the “Start” button, and then click “Control Panel”.

Step 2: Click “System and Maintenance”, and then click “Device Manager”.

Control Panel (3)

|£ Device Manager
@ View devices and printers
ﬂ Update device drivers

Alternatively,

Step 1: Click the “Start” button.
Step 2: In the Search field, type
Device Manager and then press £ See more results

Enter.

_| device manager

ﬂ Note that Administrator privileges are required for this operation. If you are prompted for an
administrator password or confirmation, enter the password or provide confirmation by clicking the

“Yes” button in the User Account Control message.
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» Windows 8
Step 1: To display the Start screen icon from the desktop view, hover the mouse cursor over the
bottom-left corner of screen.

Step 2: Right-click the Start screen icon and then click “Device Manager”.

( | Device Manager
Alternatively, press [Windows Key] +[X] to .

open the Start Menu, and then select Device Computer Management
Command Prompt

Command Prompt (Admin)

Manager from the options list.

Task Manager
Control Panel
Windows Explorer
Search

Run

Desktop

Right-click
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4.3.2 Check the Installation

Check that the PCle-LM4 Series board is correctly listed in the Device Manager, as illustrated below.

Eile Action Yiew Help

&= | F | HFE =

by Disk drives

b A Display adapters

b i) DVD/CD-ROM drives .
g IDE ATA/ATAPI controllers Installation successful
b -G Keyboards

b ﬁ Mice and other pointing devices
pg Monitors

b Q Metwork adapters

5 73" Ports (COM & LPT)

b' Processors
s ﬂ Sound, video and game controllers

b gM System devices

[ - i Universal Serial Bus controllers
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. Calibration

5.1 Introduction

When shipped from the factory, the PCle-LM4 Series board is already fully calibrated, including the
calibration coefficients that are stored in the onboard EEPROM. For a more precise application of
voltages in the field, the procedure described below provides a method that allows the board
installed in a specific system to be calibrated so that the correct voltages can be achieved for the
field connection. This calibration allows the effects of voltage drops caused by IR loss in the cable

and/or the connector to be eliminated.

At first the user has to prepare the equipment for calibration: the precise multi-meter. The

calibration procedure will be demonstrated below:
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5.2 Step-by-Step Calibration Process

The following is a step-by-step description of the calibration process using the Windows
Calibration Program for the PCle-LM4, which can be downloaded form:

http://www.icpdas.com/en/download/index.php?model=PCle-LM4

5.2.1 PCle-LM4 Calibration Step

Step 1: Select calibration board
(1) Select “0 PCle-LM4” from the “Select Calibration Board” drop-down menu.
(2) Click the “RELOAD” button.

e

Select Calibration Eoard Analog Inout Calibration
—~CH4 RateGroup 0
| 0 PCle-Li4 E| RELOAD 8.9TE0007  Read | 49V{7ED4SF Read P49 3AE76 Read [-2V[ 30005 Read

~CHO Rate Group 0——
200mi 70CABS  Read

; - i 0 i i
—Analoa Outout Calibration F Resd 80016 Read 78BEDZ Read 77 Read

 (+JADO[Fin58] ~ (-JA_GND[Pin25]

| FFFFFE Read

— Unipalar &% ———————— ~Unipalar 10 —~CH4 Rate Group 1

~CHO Rate Group 1——

St o) [ o e 9.9v[76E646 Read |49 7F Read P4 [ FFo000 Read 2% | 7FFFFF Reed || | soom|FOFEES  Read
+. -H] - + =59 -

ﬂll—l FOCe +| -] 0V FFOD13 Reed | 0V ?FFFFF Read | % 7F Read | %[ 750000 Read omy| 7TFFFFF Riead

O (Hex] [ + | - | +04 [Hex] [ + | - — 1 — —_—
~Bipolar B ——————————— Bipolar 10%

+Hex] [FERA, 4| - +1M(Hexl [FED A, + | -

B Hex) 115 | A _

Hex) 115 +| - Hesd 10D + CHA1 Rate Group 3 CHO Rate Group 3

(IA02[Pin24] (A GNDIFinZS] 8.9 FFO000  Read | 49 7FFFFF Read P43 7F Pead 2| FFO000 Read | | ooon{7FFFFF Read
[+ in. -JA in25]
~ Uripolar 8 ———— ~Unipalar 10v 0 7F Read | O FFO000 Read | ™[7FFFFF Resd | ™ 7F Fead o] 150000 Read

+ Hex) [Fog3 + _I ¥ Hex) [FoEg

MHex] g 4| - | M[Hex] [

 Bipolar B ——————————————— ~Bipolar 10%

+ | -
+ | -
— Load Cell Auto Zero Setting
*BHed |FERG LI;I +10% [Hex) FED8 ;LI Rate Group 0 Rate Group 1 Rate Group 3
B/ [Hex) [yoF +| - | AvHex) |10E + | - CHO 0 Read | 0 Read I 0 Read |
CI'HI 0 Read | I 0 Read I 0 Fleadl

~NOTE
This progarmn will change the default CHZ 0R dl 0 Read I 0 R dl
setting from board. The erar setting SAVE | i = i
will damage pour device. Please be CH3
careful uze of this program. RECOVER | I 0 Read | I 0 Read I 0 Read |

Rate Graup 0: 15K/ 7 5K/
a7 z

Fate Group 1: 1K/ 500 Hz
Rate Group 3 30415 Hz

-~ Calibration Data File Import/Export
EXIT | |

Bmswar@]| Import | Export |
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Step 2: Calibrate the Analog Output Channel 0
(1) Connect the meter to measure the voltage from channel 0
(2) Connect meter(+) to PCle-LM4.CON1.VOO (Pin10)
(3) Connect meter(-) to PCle-LM4.CON1.AGND (Pin11)

~-|o| x|
- Select Calibration Board Analog Input Calibration
IO ~CH4 RateGroup 0 ~CHO Rate Group 0——
|0 PCle- =] RELOAD I07EEFTE Read | 49703243 Read P4% [ 7F481E Read 2 [7ED45F Read || | 200mJ70CAES  Read
0 0 o/ o FFFEZ23
~Analog Outout Calibration . 300 Read 740 Read 0 Read 1564 Read Oy Read
:U,mipolar-EV i § —Uniplo\arw‘\:' ~CH4 Rate Group 1 ~CHO Rate Group 1——
. i 99v 764708 Read | 49Y| 755ED2 Read P4 775331 Read 2% | 76E646 Read || | coomvl69B9FF  Fead
#WHed [FDAT _+ | - ||| % Hed[FDgs 4| - | 0 34E Read | O 5F9 Read | W 0 Read | ™[ 13BA Read Omy| FFFOFS  Read
O (Hex) g + | - +V [Hex) [g + _I e —_— e ——
~ Bipaolar 5% ——————————————— ~Bipolar 10%
+[Hex) FEBA + | - +10v[Hex) FEDA +| - I
-5 [H _ -10% [H _
ted 116+ - | Hefion +| - ||| _cH4 Rate Group 3 CHO Rate Group 3
= = 99V 7B9875 Read | 499 74436F Read P43¥[7C4CBY Read [124[7BDACZ Read || | 200mdBE2318  Read
I COMIMO N Rind 2 COM - ACNDEin 2
~ Uripolar ¢ ————— — Uripolar 10— 0 401 Fead | 0O 680 Read | O 0 Read | %[ 1481 Read omy| FFFEZ?  Read
+5 [Hex) FDa3 + | - +10 [Hex) FOES + _I
Ov[Hex] 0 4| - I]V[HEx]U 4| - I
~ Bipalar 3% —————————————— ~Bipolar 10%
— - Load Cell Auto Zera Setting
+iHed) [FERR LI;I +10v (Hex) |[FEDE LI;I Rate Group 0 Rate Group 1 Fiate Group 3 g;lSEKGII{ZUD 15K/ 75K/
B (Her) [10F +| - AlviHex) |10E + -I CHUI 0 Aead I 0 Aead I 0 Aead Rate Group 1: 1K/ 500 Hz
EH'II 0 Read I 0 Read l—n Fiaad Rate Group 3 30/15Hz
-NOT
This pragarm will change the default CH2| o I o I 1}
setting from board. The error zetting SAVE | EI EI EI
will damage your device Please be
careful use of this program. RECOVER| CH3| 0 Read I 0 Read I FF Aead
~Calibration Data File Import/Export
EXIT | I Broswer[ﬂ]| Import ‘ Export |
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Step 3: Calibrate the Unipolar 5 V, Unipolar 10 V, Bipolar 5 V and Bipolar 10 V for Analog Output
Channel 0

(1) Use button “+” or “-” and adjust output voltage to voltage 5 V.

(2) Use button “+” or “-” and adjust output voltage to voltage O V.

(3) Use button “+” or “-” and adjust output voltage to voltage 10 V.

(4) Use button “+” or “-” and adjust output voltage to voltage O V.

(5) Use button “+” or “-” and adjust output voltage to voltage 5 V.

(6) Use button “+” or “-” and adjust output voltage to voltage -5 V.

(7) Use button “+” or “-” and adjust output voltage to voltage 10 V.

(8) Use button “+” or “-” and adjust output voltage to voltage -10 V.

~Analog Outout Calibration -
~[+]JCON1.¥OO[Pin10] (-)CON1.AGND[Pin11]

(1) \ — Unipolar 5 — Unipalar 100 (3)
\\ —/
N +5% [Hex] FOLA1 + | - | +100 [Hex] FOICA + | - | -
(2) { exl | + |+LI‘-~:r Rexl | LI_;H (4)
— Bipalar 5 — Bipaolar 100
(5) |+ [Hes] FEEA, + | - |I I+1D"-.-"[HE:-:] FEDA + | - || (6)
) =2 1116 + ) B 10D + L
(7)-T- ()

[(+JCON1 . ¥O1[Pin12] [-JCON1_AGMD[Fin13]
— Unipolar 5 — Unipolar 100

+8 [Hex] FOa3 + | - | +10% [Hex] FOEA + | - |
MWHex] EI + | - | M[Hex] EI + | - |

— Bipalar 5 — Bipaolar 100

*VHer) [FEBE + | - ||| LqpvHeq[FEDE + | - |
=M sl Bl + =1 Atvien [T0E + -]
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Step 4: Calibrate the Analog Output Channel 1
(1) Connect the meter to measure the voltage from channel 1
(2) Connect meter(+) to PCle-LM4.CON1.VO1 (Pin12)
(3) Connect meter(-) to PCle-LM4.CON1.AGND (Pin13)

_ 0] x|
- Select Calibration Board Analog Inout Calibration
I ECl= ~CH4 RateGroup 0 ~CHO Rate Group 0——
o PCie- H| RELOAD 99V 7EBF15  Riend | 49 7D3243 Read P*% [ 7F481E Read (24 [7ED4SF Read || | 200d70CA65  Read
: 0 i o o FFFE23
- Analoa Qutout Calibration : D0 Read 740 Read 0 Read 15864 Read Oy Fead
~[+JCON1.¥OO[PinT0] (-JCONT.AGND[Pin11] ~CHA Rate Group 1 ~CHO Rate Group 1
~ Uripolar 8% —————— Unipolar 10— —
5 Hen) [P O e 9.9V 764708 Read | 49Y 758ED2 Read F4%Y[ 775331 Read [2%[ 76E6AE Read || | 2000 JBIBSFF  Read
+ - ¥ _
) [Foar | -| “lffocs +|-| 0 3AF Read | O 5F9 Resd | 0 Read | ™[ 13BA Read ||| omy| FFFOFS  Remd
I [Hex g T | +I (Hex) g e |
rBipolar & | Bipolar 10%
+8He) [FERA + | - | +Hes) [FEDA. + | - |
B/ H _ A (H _
= Ji1s LI_I e |00 LI_I ~CH4 Rate Group 3 ~CHO Rate Group 3——
IR WA ST e 99 789875 Read |49V 74436F Read P4 |[7C4CBY Read [ [FEDACZ Read || | 200nMBE2318 | Read
[+ . mn - - n
~ Uripolar &% ———  Unipolar 10— 0 401 Read | 0 680 Read | I U Read | ™[ 1487 Read omv| FFFEZZ  Fead
B Hex) [Fog3 o | 1V Hexl [FoBg +| - |
M [Hex] i 4| - | W[HEK]D o |
 Bipalar 5 ~Bipalar 10—
— Load Cell Auta e Setting
= |FERG ll;l +104 [Hex) FEDS ll;l Rate Group 0 Rate Group 1 Rate Group 3 ;‘;?KGI_"OZ“DU:WENT'EK',
B/ [Hexl fyoF +| - | Al(Hex) [T0E - | CHDI 0 Read || 0 F!eadl o Headl Rate Group 1: 1K/ 500 Hz

CH]I 0 Aead | I 0 FAead 0 PRaad | Rate Group 2: 30M15Hz

FNOT

This progaim will change the default E:H2| 0 Read I 0 Read 0 Read

zetting from board. The enar setting SAVE | il il il

will damage your device. Please be CH2

careful use of this program. RECOVER | I 0 Read | I U Read FF Read |
~Calibration Data File Import/Export
EXT | I Bruswar@]| Impor‘t | EXpOﬁ' |

User Manual, Ver. 1.0, Jan 2020, PMH-032-10 Page 42




High-speed Multifunction Boards

Step 5: Calibrate the Unipolar 5V, Unipolar 10 V, Bipolar 5 V and Bipolar 10 V for Analog Output
Channel 1

(1) Use button “+” or “-” and adjust output voltage to voltage 5 V.

(2) Use button “+” or “-” and adjust output voltage to voltage O V.

(3) Use button “+” or “-” and adjust output voltage to voltage 10 V.

(4) Use button “+” or “-” and adjust output voltage to voltage O V.

(5) Use button “+” or “-” and adjust output voltage to voltage 5 V.

(6) Use button “+” or “-” and adjust output voltage to voltage -5 V.

(7) Use button “+” or “-” and adjust output voltage to voltage 10 V.

(8) Use button “+” or “-” and adjust output voltage to voltage -10 V.

~Analog Outout Calibration -
~ [+]JCON1 ¥0O0[Fin10] [-JCON1 AGHD[Fin11]
— Unipolar 5 — Unipolar 100
+8 [Hex] FOLA1 + | - | +10% [Hex] FOICA + | - |
0 [Hex] EI + _| + [Hex] EI + _|
— Bipalar 5 — Bipaolar 100
+AV[Hex) FEBA + | - | +1W[Hex] FEDA + | -
A [Hex) 116 + | - | 10 [Hex] 100 + | - |
~ [+]ICON1 ¥01[Fin12] [-JCON1 AGHD]Fin13]
(1)\ — Unipolar 5 — Unipolar 100 (3)
_—
\\.I+w Hew) [Foas  + | - I] [0 Hed]FoRS + | - [
(2) IW[HEH] N + | _ I] I Hex]]p + | _ “ (4)
— Bipalar 5 — Bipaolar 100
(5) [5We] TFeBe + ] - ||| [vigvpegFEDS =1 -] (6)
LFETIE + T )| fovide [I0E + 1= T
(7)-" ()
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Step 6: Calibrate the Analog Input Channel 4 to 9.9V

—CHA4 RateGroun 0
99v 7ESF15  Read ||49Y 703243 Read B%Y| 7F481E Read [9% | 7ED45F Read

I D0 Read | U 740 Read | 0 Read | ™| 15B4 Read

—H4 Rate Grnup 1
99 764708 Read |49V 755ED?2 Read B 775331 Read [9Y| 7EEBAE Read

I IAE Read | 0 FF9 Read | O 0 Read | ™| 13BA Read

HA BRate Grnu_n 3
994 7E9575  Read | 49Y 7A436F Read B[ 7C4CEBI Read 4V [PEDACZ Read

I 401 Read | O 680 Read | O 0 Read | ™| 1481 Read

(1) Connect 9.9 V voltage source to PCle-LM4.CON1.Al4+ (Pin14)
(2) Connect GND source to PCle-LM4.CON1.A14- (Pin48)

(3) Click CH4 Rate Group 0 “Read” button to get hexadecimal value
(4) Click CH4 Rate Group 1 “Read” button to get hexadecimal value
(5) Click CH4 Rate Group 3 “Read” button to get hexadecimal value
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Step 7: Calibrate the Analog Input Channel 4 to OV

~CHA4 RateGroup 0
99v 7ESF15  Read | 49V 703243 Read B%Y| 7F481E Read [2% | 7ED45F Read

I 300 Read | O 740 Read | 0 Read | ™| 15B4 Read

~CHA4 Rate Group 1
99 764708  Read | 49V 755ED2 Read B 775331 Read [9Y| 7EEBAE Read

0 34E Read | D FF9 Read | O 0 Read | ™| 13BA Read

CHA4 Rate Group 3
99769675 Read | 49V 7A436F Read P*3Y[7C4CES Read ['2%[7BDAC2 Resd |

I 4m Headl 0 680 Read | O 0 Read | ™| 1481 Read

(1) Connect 0V voltage source to PCle-LM4.CON1.Al4+ (Pin14)

(2) Connect GND source to PCle-LM4.CON1.Al4- (Pin48)

(3) Click CH4 Rate Group 0 “Read” button to get hexadecimal value
(4) Click CH4 Rate Group 1 “Read” button to get hexadecimal value
(5) Click CH4 Rate Group 3 “Read” button to get hexadecimal value
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Step 8: Calibrate the Analog Input Channel 4 to 4.9V

~CHA4 RateGroup 0
99v 7ESF15  Read | 49V 703243 Read FfSY | 7F481E Read |#% | 7ED45F Read

I 300 Read | O 740 Read | 0 Read | ™| 15B4 Read

| ]

~CHA4 Rate Group 1
99 764708 Read | 49V 755ED2 Read FfSY| 775331 Read |2Y| 7BEBAE Read

0 34E Read | D FF9 Read | O 0 Read | ™| 13BA Read

| ]

CHA4 Rate Group 3
99v 7B9875  Read | 49V 7A436F Read BfYY | 7C4CEI Read [2Y 7BDAC? Read

I 401 Read | O 680 Read | O 0 Read | ™| 1481 Read

| ]

(1) Connect 4.9 V voltage source to PCle-LM4.CON1.Al4+ (Pin14)
(2) Connect GND source to PCle-LM4.CON1.Al4- (Pin48)

(3) Click CH4 Rate Group 0 “Read” button to get hexadecimal value.
(4) Click CH4 Rate Group 1 “Read” button to get hexadecimal value.
(5) Click CH4 Rate Group 2 “Read” button to get hexadecimal value.
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Step 9: Calibrate the Analog Input Channel 4 to 2.49V

-~ CH4 RateGroup 0
99v 7ESF15  Read | 49V 703243 Read F¥Y| 7F481E Read [-4% | 7ED45F Read
I 300 Read | O 740 Read | 0 Read | ™| 15B4 Read

~CH4 Rate Group 1
99 764708 Read | 49V 755ED2 Read F*Y| 775331 Read 9% | 7BEBAE Read
I 34E Read | D 5F9 Fead [ OF 0 Read | ™| 13BA Read

CHA4 Rate Group 3
994 7E9575  Read | 49Y 7A436F Read Y| 7CACEY Read Y [PEDACZ Read
I 4m I 530 Read | OF T Bead | ™| 1481 Read

Fead

(1) Connect 2.49 V voltage source to PCle-LM4.CON1.Al4+ (Pin14)
(2) Connect GND source to PCle-LM4.CON1.Al4- (Pin48)
(3) Click CH4 Rate Group 0 “Read” button to get hexadecimal value
(4) Click CH4 Rate Group 1 “Read” button to get hexadecimal value
(5) Click CH4 Rate Group 3 “Read” button to get hexadecimal value
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Step 10: Calibrate the Analog Input Channel 4 to 1.24V

-~ CH4 RateGroup 0 .
99v 7ESF15  Read | 49V 703243 Read B*Y| 7F481E Read [ | 7ED45F Read
I 300 Read | O 740 Read | 0 Read 1564 Read
~CH4 Rate Group 1 ,
99 764708  Read | 49V 755ED2 Read B 775331 Read [ | 7EEBAE Read
I 34E Read | D 5F3 Read | % 0 Read | °°l 1364 Read
CH4 Rate Group 3 |
994 7E9575  Read | 49 7A436F Read B[ 7C4CEBY mead [V [FEDACE Read ||
0 401 Read | O 680 Read | O 0 Read | o7 1481 Fead |

(1) Connect 1.24 V voltage source to PCle-LM4.CON1.Al4+ (Pin14)
(2) Connect GND source to PCle-LM4.CON1.Al4- (Pin48)

(3) Click CH4 Rate Group 0 “Read” button to get hexadecimal value
(4) Click CH4 Rate Group 1 “Read” button to get hexadecimal value
(5) Click CH4 Rate Group 3 “Read” button to get hexadecimal value
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Step 11: Calibrate the Analog Input Channel O(Load Cell) to 200 mV

—CHNO Bate Grnu_n | —
00 F0CABS  Read

o] FFFE23  Read

~CHO Rate Group 1 ——
snom B9EBY9FF Read

omiv| FFTDFE  Fead

CHO Rate Group 3——
snomBEE318 Read

omiv| FFFE2?  Fead

(1) Connect 200 mV Loadcell source to PCle-LM4.Analog input channel O(Load Cell),
Note: About signal connection, please refer to Sec. 2.2.4

(2) Click CHO Rate Group 0“Read” button to get hexadecimal value

(3) Click CHO Rate Group 1“Read” button to get hexadecimal value

(4) Click CHO Rate Group 2“Read” button to get hexadecimal value
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Step 12: Calibrate the Analog Input Channel O(Load Cell) to 200 mV

~CHO Rate Group 0——
00 F0CABS  Read

o] FFFE23  Read

~CHO Rate Group 1——
snom B9EBY9FF Read

omiv| FFTDFE  Fead

CHO Rate Group 3——
oo BEE2318 Read

omiv| FFFE2?  Fead

(1) Connect 0 mV Loadcell source to PCle-LM4.Analog input channel O(Load Cell),
Note: About signal connection, please refer to Sec. 2.2.4

(2) Click CHO Rate Group 0“Read” button to get hexadecimal value

(3) Click CHO Rate Group 1“Read” button to get hexadecimal value

(4) Click CHO Rate Group 3“Read” button to get hexadecimal value
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For more details regarding the Windows API Functions for the PCle-LM4 Series board, refer to

UniDAQ SDK User manual, which can be downloaded from:

http://www.icpdas.com/en/download/index.php?model=PCle-LM4
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Appendix A: Daughter Boards

DN-68A

The DN-68A is a general-purpose DIN-Rail mountable daughter board containing female 68 pin

D-sub I/O Connectors and is designed to allow easy field wiring connections.

68-Pin
e =t

DN-68 PCle-LM4

o (o]

|

B

==

=]

F 1
20080220080
| I . -

Pins 01 to 68 on the DN-68A daughter board are connected to the CON1 connector on the
PCle-LM4 using a 68-pin male-male cable.
The FG on the DN-68A is connected to the shielding wire of the 68-pin cable.
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B: Revision history

This chapter provides revision history information to this document.

The table below shows the revision history.

Revision Description

1.0 2020.01.08 Initial issue
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