LPMS-U2 Series
Quick Start Guide ver. 1.5

LPMS-CU2

LPMS-URS2

LPMS-UTTL2

LP-RESEARCH Inc.
http://www.lp-research.com



Revision History

Date Revision Changes

2016-07-11 1.0 - Initial release.

2016-08-31 11 - Add the tables of relations between baudrate
and data update rate.

2016-10-13 1.2 - Correction on input voltage range

2018-03-27 1.3 - Updated tables of parameters

2018-06-21 14 - Updated maximum supply voltage
- Combine LPMS-CU2, LPMS-URS2 and LPMS-

2020-03-10 15 UTTL2 quick start guides into this file

- Remove the hardware information into another
hardware manual



Table of Contents

l. INtrodUCtion ... -1-
1. OPeration .............coooiii i ———— -2-
1. OpenMAT Software Installation.............cccooriiiiiii e, -2-
2. Connection WIth PC .....oee e e e -5-
Via USB Interface .........oo oo -5-
Via CAN BUS INterface ........cooooveiiiice e -8-
Via RS232 INterface .......coovvviiiiiee e -13 -

Via TTL(UART) Interface ............uuuuiiiiiiiiiiiiiiiiiiiiii e -15 -



LPMS-U2 Series Quick Start Guide ver. 1.5

l.Introduction

Welcome to the LP-RESEARCH Motion Sensor LPMS-U2 Series quick start guide.

In this documentation we will explain everything you need to know to quickly set up
the LPMS-U2 series sensors (including LPMS-CU2, LPMS-URS2 and LPMS-UTTL2),
install the software and get started with sensor data acquisition. If you have any further
questions or comments regarding this documentation, please feel free to contact us
anytime.

For more information on the LPMS-U2 or other product series, please refer to related
user manuals, available from the LP-RESEARCH website at the following address:
http://www.lp-research.com.
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ll.Operation

1. OpenMAT Software Installation

We offer windows OS based software called LpmsControl for users to easily
manipulate the LPMS-CU2 sensor. The LpmsControl software is a sub program of
OpenMAT software. Please choose a correct version of OpenMAT software from our
homepage based on the operation system specification. The followings show an
example of installing the OpenMAT software under Windows 7 32bit system.

1) Go to: http://www.lp-research.com/support/, and download the latest version of
OpenMAT for the sensor, like OpenMAT Version 1.3.5 (Windows 32-bit binary)
showed as below.

LIFE
PERFORMANCE HOME PRODUCTS SUPPORT COMPANY BLOG CONTACT P Q
RESEARCH

Downloads

=
LPMS User’s Guide

LPMS User's Guide 1.3.4

L7
OPENMAT BINARIES

2) Run the installer after the download process is finished, and push the "l Agree"
button for the next step.

(@) OpenMAT-1.2.5 Setup = e e
License Agreement ‘
Please review the license terms before instaling OpenMAT-1.3.5. " @

Press Page Down to see the rest of the agreement.

Slease go to the following link for release information:
https: /hithucket. orglpresearch jopenmat fwikiHome

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install OpenMAT-1.3.5.

1 Agree ] [ Cancel
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3) Push the "Browse" button to select the installation path of the program, and then
push "Install" to start the installation process.

(L) OpenMAT-1.3.5 Setup = | =

Choose Install Location
Choose the folder in which to install OpenMAT-1.3. 5.

Setup will install OpenMAT-1.3. 5 in the following folder. To install in a different folder, didk
Browse and select another folder. Click Install to start the installation.

Destination Folder

C:\OpenMAT\OpenMAT-1.3. 5%

Space required: 55, 7MB
Space available: 4.3GB

LP-RESEARCH Installer

[ < Back ][ Install J [ Cancel

4) Push the "Close" button to complete the installation.

() OpenMAT-1.3.5 Setup

Installation Complete
Setup was completed successfully.

Completed

Show details

LP-RESEARCH Installer

< Back Cancel
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To run the LpmsControl software from the start menu of your windows system,
you can see the following interface.

%5 LpmsControl-V1.2.5 (Build 20160728) GUI |
Connect  Measuremen ®  Calibration View Advanced
Praferrad devices RS232 bandrate 5 x ’ Racord filenams E o Plabeck filoee E Reset target Bazet mathod Y ® \ o,
e =) (115200 bes ) +r= TF ot set, please brovse o e o] [bjectreset  v] AR M &
Data view
Connected devices
WX = 4000, 000
5] ¥ = +000. 000
] W Z = +000.000
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<]
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2. Connection with PC

LPMS-U2 series, depending on the sensor part number, can communicate with a
host system via either USB, CAN Bus, RS232 or TTL(UART) interface. Notice: Only
one interface is allowed to be used at a time.

The USB port is aimed at connecting with a windows OS based host system for
the sensor. User can change the sensor settings and acquire sensor data by using our
LpmsControl software.

The CAN BUS port is aimed at connecting with various types of industrial host
systems via the CAN+ and CAN- Bus. Users can change the sensor settings and
acquire sensor data based on our CAN communication protocols.

The RS232 port is aimed at connecting with various types of industrial host
systems via serial communication. Users can change the sensor settings and acquire
sensor data based on our LPBUS communication protocols.

The TTL(UART) port is aimed at connecting with various types of industrial host
systems via serial communication. Users can change the sensor settings and acquire
sensor data based on our LPBUS communication protocols.

The use of each interface at a windows operation system is introduced in the
following sections.

Via USB Interface

Users can connect all LPMS-U2 series sensors to a PC via USB port. After
plugging in, windows operation system will activate the installation of USB drivers
automatically. USBXpress device will be showed up in the device manager if the driver
has been installed successfully, seen as following.

i e v e S VRS
4.9 BESCEEEHSE

@ Generic USB Hub
Generic USB Hub
Intel(R) 8 Series/C220 Series USB EHCI #1 - 8C26
Intel(R) 8 Series/C220 Series USB EHCI #2 - 8C2D
USB Composite Device
USB Composite Device
USB Root Hub
USB Root Hub

| @ USBXpress Device
“oi £5-3-1

4 AW FAEERNSE

After connecting the sensor to PC, the LED on the sensor should behave like a

pulsating light at blue color, which indicates the sensor is functionally working.
-5-
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Please follow the instructions below to complete the remaining steps.
1) To select the "Add/remove sensor" under "Connect" menu or click the "+" button on
toolbar of LpmsControl.

Record filename:
- }( x > = Hot set, pleaze browse..

Hdd / remove sensor }

The "add device" window will pop out, as following.

#& LpmsControl @

Discovered devices

Preferred devices

[ Scan system serisl ports (ordy for LEMS-UART)

[ Add device ] [ Remowe device ]

[ Sawe devices ] [ Scan devices ]

L

2) To click the "Scan devices" button and start the device discovery process. Please
wait until the process is done.

3) To select the target sensor ID from the "Discovered devices" list, for example,
"LPMS-CU2 (USB ID: Ipmsra2000013 )" in the following image.
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#& LpmsControl &J

Discovered devices
4 |PMS-CUZ (USB lD:|pm5raEﬂD{}013]

Interface type: USE
Dewvice II: lpmsraZ000013

| Preferred devices |

4) To add the selected sensor to "Preferred devices" list by clicking the "Add device"
button.

5) To click the "Save devices" button to save the preferred devices list, and return
to main interface of LpmsControl.

6) To select the target sensor ID from the Preferred devices list, and click Connect
function under "Connect" menu or click the lightning button on toolbar to connect
the sensor.

Connect Measurement Calibration  View  Advanced

dedoxc oo, REZ32 baudrate:
LEMZ-CUZ (USE ID: lpmsraZ0i - 115200 bps - ’( I >
LEMS-CUZ (- craZ000013)

Connected devices

After completing all the steps above, the sensor should have been connecting with
windows system. Users can check all the data visualization and parameter settings of
the sensor from LpmsControl.
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On the left side of the main interface of LpmsControl, users can change the sensor
settings, like measurement range, filter modes, data updating rate, etc. Moreover, the
types of output data can be modified by checking or unchecking the check box of each
parameter. For example, in the following image the "raw magnetometer” is checked so

that the acquisition of magnetic data is enabled.

ot i
P P e rer—
= s+ =00 BS UL

e e -]

Via CAN BUS Interface

In order to connect the LPMS-CU2 sensor to a PC via the CAN BUS port, a CAN-
-8-
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to-USB converter is needed. LpmsControl software is supporting the PCAN-USB cable
from PEAK-System Technik GmbH. The detailed information of PCAN-USB can be
referred to: http://www.peak-system.com.

After connecting the PCAN-USB cable to a PC, the system will pop out a notice
of driver installation. Please download and install the corresponding driver of PCAN-
USB from the webpage of PEAK-System. The device manager of windows operation
system will show the PCAN-USB device if the driver is installed correctly, as showed in
the following image.

Before connecting LPMS-CU2 with PCAN-USB cable, the hardware setting of the
DB9 port on PCAN-USB needs to be modified. In default, the pin no.1 of this DB9 port
is not outputting 5V voltage. Please refer to section "Voltage Supply of External Devices"
in the manual of PCAN-USB to have the pin no.1 output +5V.

X BEA) EEHV) ®BEH)
s m|Hml e

4 - & CAN-Hardware
¥ PCAN-USB

13 DVD/CD-ROM e
| g IDE ATA/ATAPI $28ig8

" 4.2 SKY-20150516HYE

&* Jungo Connectivity

D =
When the hardware setting of PCAN-USB is completed, users can connect it with

LPMS-CU2 sensor. Then by plugging the PCAN-USB to PC, the LED on the sensor

should behave like a pulsating light at blue color, which indicates the sensor is

functionally working.
Please follow the instructions below to complete the remaining steps.

1) To start the LpmsControl software. If the PCAN-USB cable has been connected
with PC, the CAN baudrate setting item should be showed up on the toolbar, seen
as the following image. Please choose the correct baudrate according to your
sensor setting. The default value is 125kbps.

tion View Advanced

CAN bandrate: ES237 bandrate:
125 Lbit »| 115200 bps

2) To select the "Add/remove sensor" under "Connect" menu or click the "+" button on
toolbar.
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/ ’ : Record filename:
*r| " I === Hot zet, pleasze browse..

Edd / remove sensor i—

The "add device" window will pop out, as following.

F |
#& LpmsContraol @

Discovered devices

Preferred devices

D Sean system serial ports (enly for LEMS-UART)

[ Add dewvice ] ’ Eemowe device ]

[ Save devices ] [ Scan devices l

3) To click the "Scan devices" button and start the device discovery process. Please
wait until the process is done.

4) To select the target sensor ID from the "Discovered devices" list, for example,
"LPMS-CU2 (CAN ID: 1)" in the following image.

-10 -
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e R

Discovered devices

4 | PMS-CU2Z (CAN ID: 1)

Interface type: CAN bus=
Device ID: 1

Preferred devices
4 |LPMS-CU2 (CAN ID: 1)

Interface type: CAN bus
Dewvice ID: 1

D Sean system serial ports (only for LEMS-UART)

[ Add dewice ] ’ Remove device ]

[ Save dewices ] ’ Scan dewices ]

5) To add the selected sensor to "Preferred devices" list by clicking the "Add device"
button.

6) To click the "Save devices" button to save the preferred devices list, and return to
main interface of LpmsControl.

7) To select the target sensor ID from the Preferred devices list, and click Connect
function under "Connect" menu or click the lightning button on toolbar to connect
the sensor.

- —

Connect Measurement Calibration View Advanced

Freferred devices: CAN baudrate: RSZ23Z baudrate: -
LENS-CUZ (CAN ID: 1) ~| | [125 kbit ~| [115200 bps ] / I > =

Connected devices

After completing all the steps above, the LPMS-CU2 should have been connecting
with windows system. Users can check all the data visualization and parameter settings
of the sensor from LpmsControl.

-11 -
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On the left side of the main interface of LpmsControl, users can change the sensor
settings, like measurement range, filter modes, data updating rate, etc. Moreover, the
types of output data can be modified by checking or unchecking the check box of each
parameter. For example, in the following image the "raw magnetometer" is checked so
that the acquisition of magnetic data is enabled.
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Via RS232 Interface

In order to connect the sensor to a PC via the RS232 port, a RS232-to-USB
conversion cable is needed. Please connect the conversion cable with LPMS-URS2
sensor based on the pinout description in hardware manual. After plugging the
conversion cable to a windows OS PC, a COM port is supposed to be assigned to the
cable, which can be confirmed through the device manager of windows system. Please
remember that COM port number and use it for the sensor connection. The LED on the
sensor should behave like a pulsating light at blue color, which indicates the sensor is
functionally working.

Please follow the instructions below to complete the remaining steps.

1) To select the "Add/remove sensor" under "Connect" menu or click the "+" button on
toolbar.

Record filename:
/ x » = Hot =et, please browse..

.-u:ld / remove sensor |-

The "add device" window will pop out, as following.

# LpmsControl [&J

Discovered devices

Preferred devices

Sean system serial ports (ordy for LEMS-UART)

[ Add deviee | [ Eeneve dsvice |

[ Seve devices | [ Sean devices |

2) To check the option of "Scan system serial ports (only for LPMS-UART)" and click
the "Scan devices" button to start the device discovery process. Please wait until
the process is finished.

3) To select the target sensor ID from the "Discovered devices" list, for example,
"LPMS-CUR(Port:COM9)" in the following image. This COM port should be same
as the one of the conversion cable.

-13 -
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4) To add the selected sensor to "Preferred devices" list by clicking the "Add device"
button.

5) To click the "Save devices" button to save the preferred devices list, and return to
main interface of LpmsControl.

% LpmsCantrol P

Discovered devices

4 |PMS-CUR (Port: COM1)

Interface type: RS-232
Dewice ID: COmM1

4 LPMS-CUR (Port: COMS)

Interface type: RS-232
Device ID: COMg

Preferred devices
4 LPMS-CUR (Port: COM9)

Interface type: RS-232
Device ID: COMg

Scan system serial ports f(only for LEPWS-UART)

l Add device ] [ Remove dewice ]

l Save devices ] [ Scan devices ]

6) To select the target sensor ID from the Preferred devices list, and click Connect
function under "Connect" menu or click the lightning button on toolbar to connect
the sensor. Note: The default baudrate of RS232 communication is 115200bps.

alilprsContiol-V13s '

Connect  Measurement Calibration  View Advanced

Preferred devices: ES232 baudrate: -
LFM3-ES232 (COME) - 115200 bps - / I > =
LEMS-RS232 (COM3)

Connected devices

After completing all the steps above, the LPMS-URS2 should have been
connecting with windows system. Users can check all the data visualization and
parameter settings of the sensor from LpmsControl.

-14 -
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On the left side of the main interface of LpmsControl, users can change the sensor
settings, like measurement range, filter modes, data updating rate, etc. Moreover, the
types of output data can be modified by checking or unchecking the check box of each
parameter. For example, in the following image the "raw magnetometer" is checked so
that the acquisition of magnetic data is enabled.

S P —

= ARF IS  BS T B e e 1@ RES

Via TTL(UART) Interface

In order to connect the sensor to a PC via the UART port, a TTL-to-USB
conversion cable is needed. Please connect the conversion cable with LPMS-UTTL2

-15 -
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sensor based on the pinout description in hardware. After plugging the conversion cable
to a windows OS PC, a COM port is supposed to be assigned to the cable, which can
be confirmed through the device manager of windows system. Please remember that
COM port number and use it for the sensor connection. The LED on the sensor should
behave like a pulsating light at blue color, which indicates the sensor is functionally
working.
Please follow the instructions below to complete the remaining steps.
7) To select the "Add/remove sensor" under "Connect" menu or click the "+" button on
toolbar.

Record filename:
/ x ’ = Hot =zet, please browse..

.-u:ld / remove sensor |-

The "add device" window will pop out, as following.

#& LpmsControl [&J

Discovered devices

Preferred devices

Sean system serial ports (ordy for LEMS-UART)

| Add device | [ Remove device |

[ Seve devices | [ Sean devices |

8) To check the option of "Scan system serial ports (only for LPMS-UART)" and click
the "Scan devices" button to start the device discovery process. Please wait until
the process is finished.

9) To select the target sensor ID from the "Discovered devices" list, for example,
"LPMS-CUR(Port:COM9)" in the following image. This COM port should be same
as the one of the conversion cable.

10) To add the selected sensor to "Preferred devices" list by clicking the "Add device"
button.

11) To click the "Save devices" button to save the preferred devices list, and return to
main interface of LpmsControl.

-16 -
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#& LpmsCantrol RS

Discovered devices
4 |PMS-CUR (Port: COM1)

Interface type: ES-232
Device ID: COML

4 LPMS-CUR (Port: COMS)

Interface type: RS-232
Device ID: COMg

Preferred devices
4 |PMS-CUR (Port: COM3)

Interface type: RS-232
Device ID: COMg

Sean system serial ports (only for LEMS-UART)

( BT i [ Renove devie= |

[ Save devices ] [ Scan devices ]

12) To select the target sensor ID from the Preferred devices list, and click Connect
function under "Connect" menu or click the lightning button on toolbar to connect
the sensor. Note: The default baudrate of UART communication is 115200bps.

Al VT

Connect Measurement Calibration View Advanced

Preferred devices: RSZ23Z2 bandrate: -
LPMS-ES232 (COM3) - 115200 bps - / I b =
LEMS-RS232 (COM3)

Connected devices

After completing all the steps above, the LPMS-UTTL2 should have been
connecting with windows system. Users can check all the data visualization and
parameter settings of the sensor from LpmsControl.

-17 -
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BB

On the left side of the main interface of LpmsControl, users can change the sensor
settings, like measurement range, filter modes, data updating rate, etc. Moreover, the
types of output data can be modified by checking or unchecking the check box of each
parameter. For example, in the following image the "raw magnetometer" is checked so
that the acquisition of magnetic data is enabled.
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