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1. Document Revision History

Date Revision Changes
2017-10-04 14 - to rev?se document version no.
- to revise the page layout
2017-5-25 1.3 - to add RS232 output description
- to add ADC pins description
2016-8-29 1.2 - to add schematics

- to add logic level definition
2016-8-26 1.1 - Initial release.
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2. Introduction

LPMS-ME1 Development Kit (DK) contains a LPMS-MEL sensor, a base board and
GUI software for sensor manipulation. The base board is designed for hosting LPMS-ME1

sensor, and multiple communication interfaces are available on the base board, such as USB,
UART and RS232. A 20-pins header connector is used for accessing all signals of LPMS-MEL.
The GUI software LpmsControl can visualize/save sensor data, and change the sensor

parameters.

Main features:
® | PMS-ME1 DK base board

>

>
>
>

interface: USB, UART, RS232 (optional), 12C

status LED

setting switches, including settings of start mode, and data output interfaces
20-pins header to layout all LPMS-MEZ1 signals

® LpmsControl software

VV YV VY

NOTE:

sensor parameter setting
sensor calibration

7 types of data output
3D data visualization
data saving and replay

RS232 interface is not available in default, please contact us if you need RS232

functionality.
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3. Operation

3.1 Base Board Overview

LPMS-ME1

20-pins header |

8-channels switch

MICRO-USB

Fig. 3.1 LPMS-ME1 Base Board Top View

LPMS-MEL ~DISCOVERY
Ver.1.0

20160801

Fig. 3.2 LPMS-ME1 Base Board Bottom View
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3.2 GUI Software

3.2.1 Software Installation

We offer windows OS based software called LpmsControl for users to easily manipulate
the 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 chir Q
RESEARCH

Downloads

=
LPMS User’s Guide
LPMS User's Guide 1.3.4
o
OPENMAT BINARIES

3.5 libra

1.3 5 library (Ubuntu Linux armv7hf binary, su

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

i) OpenMAT-1.3.5 Setup — *
License Agreement ‘
Please review the license terms before installing OpenMAT-1.3.5. ) @

Press Page Down to see the rest of the agreement.

Flease go to the following link for release information:
https: {fbitbudket. orgpresearchfopenmat 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.

3) Push the "Browse" button to select the installation path of the program, and then push

-5.-
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"Install" to start the installation process.

@ OpenMAT-1.3.5 Setup — %
Choo=se Install Location ‘
Choase the folder in which to install OpenMAT-1.3.5. 5 @

Setup will install OpenMAT-1.3.5 in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

Destination Folder

| C:\OpenMATYOpenMAT-1.3. 54 Browse...

Space reguired: 51.9MEB
Space available: 21.6GE

= Back Install Cancel

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

(@) OpenMAT-1.3.5 Setup _

Installation Complete i

Setup was completed successfully.

Completed

Show details

< Back Cancel

To run the LpmsControl software from the start menu of your windows system, you can
see the following interface.
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3.2.2 Connection with PC

In order to use USB,UART or RS232 connection, LPMS-ME1 must be set to UART
mode, and the corresponding hardware interface selection on base board must be enabled. The
interface selection information is introduced in the following sections in details.

Only an example of USB connection is illustrated here, but UART and RS232
connections have similar process.

After connecting the kit with a PC via USB port, the LED on base board should light on
and the LED on LPMS-MEL1 should behave like a pulsating light at blue color, which indicates
the sensor is functionally working. Windows operation system will activate the installation of
USB drivers automatically, and the USB is configured as COM port like the image below.

> pg NTERE
> & RIS

P =it

4 7% 0 (COM 1 LPT)

75 Silicon Labs CP210x USB to UART Bridge (COM32) I
-3 BfEEO (COML)

> THER

> I eAsE

R, o P a

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.

/ x b - Record filename:
- I === Hot set, pleass browsze..

| Add / remove sensor i

-7-
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The "add device" window will pop out, as following.

2)

3)

4)
5)

5
#& LpmsContral @

Discovered devices

Preferred devices

|| Sean system serial ports (enly for LPMS-UART)

[ Add device [ Bemowe device |

[ Save dewices ] [ Scan devices ]

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.

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 showed in the device manager of Windows.

To add the selected sensor to "Preferred devices" list by clicking the "Add device" button.
To click the "Save devices" button to save the preferred devices list, and return to main
interface of LpmsControl.

#& LpmsControl P

Discovered devices

4 |PMS-CUR (Port: COM1)

Interface type: RS-232
Device ID: COnl

4 LPMS-CUR (Port: COM3)

Interface type: RE-232
Dewice ID: coms

Preferred devices
4 LPMS-CUR (Port: COMS)

Interface type: RS-232
Dewice ID: Cong

Scan system zerial ports (only for LPMS-UART)

[ Add device ] [ Remove dewice ]

[ Save devices ] [ Scan devices ]

-8-
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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 communication is 115200bps.

YL pmsControl-V1.3:5BEld 20160 T
Connect Measurement Calibration View Advanced

Preferred devices: RS232 baudrate: -
LEMS-ES232  (COM3) ~| 115200 bps - / I > =
LPME-ES232 (COMA)

Connected devices

After completing all the steps above, the LPMS-ME1 should have been connecting with
windows system. Users can check all the data visualization and parameter settings of the
sensor from LpmsControl.

B Lol V1R 05 =
[

il e AR NE e BS hmimee B e 1O EXeF. B

P I
—,

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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3.2.3 Coordinate

Fig. 3.3 Development Kit Coordinate

-11 -
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4. Hardware Functionality

4.1 Hardware Structure

LPMS-ME1
ADC ==
DRDY
NRST} s
SYNC}e
SP| |- ==
BOOT |ty —
UART/I2¢ MOD [——1 Switch
|
= * {i2C}
CART

L, Rs2:2 L eom

transceiver

RS232, ADC, DRDY, NRST, SYNC)

20 pins connector(VDD, GND, UART, 12C, SPI,

Y
- USB
converter
Power
Status LED t management <I
Micro 4
USB

Fig. 4.1 Development Kit Hardware Structure

-12 -
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4.2 Interfaces and Switches

LPMS-ME1 DK contains one USB port, a 20-pins header connector (pitch 2.54mm), and
8 switches. The USB port can be connected to a host system for data transfer.

4.2.1 20-pins Header Connector

Table 4-1 20-pins Header Connector Pinout

No. Name No. Name
1 5V_IN 2 GND
3 RTS 4 RS232_TX
5 CTS 6 RS232_RX
7 RX/SDA 8 ADCO
9 TX/SCL 10 ADC1
11 SPI_CS 12 DADY
13 SP1_MOSI 14 NRST
15 SP1_MISO 16 SYNC
17 SPI_SCK 18 -
19 3.3V_OuUT 20 GND

Table 4-2 Pinout Description of 20-pins Header Connector

No. Name Description Remark
1 5V_IN Power supply Power input (3.3V~5.5V)
3 RTS UART_RTS
5 CTS UART_CTS

UART mode = UART_RX
7 RX/SDA
I°C mode I’C_SDA
UART mode  UART_TX
9 TX/SCL 5 5
I1°C mode I“C_SCL

11 SPI_CS Chip select
13 SPI_MOSI Slave Data Input
15 SPI_MISO Slave Data Output
17 SPI_SCK Serial Clock
19 3.3V_OuUT - +3.3V voltage output
4 RS232_TX RS232_TX

-13-
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6 RS232_RX RS232_RX
8 ADCO
- reserved
10 ADC1
12 DADY Data ready indicator
14 NRST System reset Active low
o Signal for synchronized with
16 SYNC Synchronization )
other devices.
2,20 GND -

18 - -

-14 -
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Table 4-3 Description of Switches

No. Name Description
1 - -
On: enable USB port, Off: disable USB port.
2 USBEN
Default: USB enabled.
Boot pin of LPMS-MEL1.
3 BOOT On: logic high, Off: logic low.
Default: Off.
On: enable RS232 connection, Off: disable RS232 connection.
4 RS232EN .
Default: RS232 disabled.
On: 12C CLK pulled high via 10K ohm resistor.
5 12C_CLK Off: 12C CLK no pull up.
Default: Off
On: 12C SDA pulled high via 10K ohm resistor.
6 I2C_SDA Off: 12C SDA no pull up.
Default: Off
On: logic low, Off: logic high
7 MODEO
Default: On
On: logic low, Off: logic high
8 MODE1
Default: On
NOTE:

1. MODEO and MODEZ1 are the communication mode selection pins of LPMS-ME1.
2. In order to use USB or RS232 connection, LPMS-ME1 must be set to operate in UART
mode, which means that MODEO and MODEL1 should be set to logic low.

-15-
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header pitch 2.54mm

USB TO UART

-16 -
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MCU

GND |
VCCHSV
NRST R3 U4
100K GND
| 1000E/ 16V . 21
e VDD GND —— e e
GND | [ NRsT N IxSCL. |20 _UART TX/12C1 SCL
. 2 19 _UART RX/12CI SDA
GPIO RX/SDA - —
! 4 I8 UART CTS
GND CTS o UART C15
0 > 17 RT RIS
cs RTS ¢ DADY
SDI DRDY —e——
SDO +33y |
1=
2292548
- i +33V
o[z =|a| |
o
&
=
v
GND
CN3
R6
90— N 310K
R7 1K USB+5V| o o—USB EN
O/C | Boot
RS232 EN — I35y
RY, 10K — UART TX/12C1 SCL_ 1
RI1 0K — UART RX/12C1_SDA
RI2\0K__MODE D e
RI30K__MODE 1| — ]
33V Switch_eight —L—
GND

Fig. 4.2 Development Kit Schematics
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4.4 Dimension

<

Fig. 4.3 Component Layout on Base Board
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Fig. 4.4 Development Kit Dimension (Unit: mm)
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4.5 Operation Condition

Table 4-4 Operation Condition

Item Value Unit
Power Supply 3.3~5.5 \/
Working Temperature -40~85 <

Copyright © 2017, LP-RESEARCH Inc. All rights reserved.
http://www.Ip-research.com
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