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1. Introduction

LPMS-MEL1 Development Kit (DK) contains a LPMS-MEL1 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, SPI

status LED

setting switches, including settings of start mode, and data output interfaces
20-pins header to layout all LPMS-MEL1 signals

® | pmsControl software

>

YV V VYV V

sensor parameter setting
sensor calibration

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

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

functionality.
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2. Hardware Functionality

2.1 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. 2.1 Development kit hardware structure
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2.2 Interfaces and Switches

LPMS-MEL1 DK primarily provides 3 interfaces for users to set up the communication

signals: a USB port, a 20-pins header connector (pitch 2.54mm), and a 8-channel switch.

2.2.1 Signals of 20-pins Header Connector

Table 2-1 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 A-SDA
11 SPI_CS 12 A-SDL
13 SP1_SDI 14 NRST
15 SP1_SDO 16 SYNC
17 SPI_SCK 18 DRDY
19 3.3V_OuUT 20 GND
Table 2-2 Description of 20-pins Header Connector
No. Name Description Remark
5V_IN Power supply Power input (3.3V~5.5V)
4 RS232_TX RS232_TX RS232 TX
RS232_RX RS232_RX RS232 RX
- RX/SDA UART mode | UART_RX | UART RX
12C mode I2C_SDA | 12C SDA
9 TX/SCL UART mode | UART TX H UARTTX
12C mode I2C_SCL | 12CSCL
11 SPI_CS Chip select Active low
13 SPI_SDI Slave Data Input
15 SPI_SDO Slave Data Output
17 SPI_SCK Serial Clock
14 NRST reset Active low
19 3.3V_OuUT - +3.3V output
2,20 GND - Signal ground



8
10
12
16
18

2.2.2 Setting of 8-channel Switch

RTS
CTS
ADCO
A-SDA
A-SDL
SYNC
DRDY
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- Reserved
- Reserved
- Reserved
- Reserved
- Reserved
- Reserved

- Reserved

Table 2-3 Communication interface setting by using the switch

Channel No. Name Description

1 USB/TX Both channels switched to "ON": USB enabled.
Both channels switched to "OFF": USB disabled.

2 USB/RX Default: USB disabled

3 SCL Both channels switched to "ON": 12C enabled.
Both channels switched to "OFF": 12C disabled.

4 SDA Default: 12C disabled
Channel switched to "ON": RS232 enabled.

5 RS232EN Channel switched to "OFF": RS232 disabled.
Default: RS232 disabled

6 BOOT reserved.
Default: OFF
Channel switched to "ON": pull high.

! MODED Channel switched to "OFF": pull low
Default: both OFF
These two signals are corresponded to the signals of MODO

8 MODEL and MOD1 of LPMS- ME1, respectively. For detailed
information of mode settings, please refer to Table 2-4.

Table 2-4 LPMS-ME1 mode setting
MODEO MODE1 Communication interface

0 0 UART (default)

0 1 SPI

1 0 12C (ADDO0=0)

1 1 12C (ADD0=1)
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The following table list up all the setting scenarios of the 8-channel switch.

Table 2-5 Switch setting for different interface settings
Interface Switch setting

o)) it KE

UART (TTL), default ddeddgdin

12 3 4 5617 8

uUSB

RS232

12C (ADD0=0)

SPI AN
12 34 5.6 7 8

WARNING: Never enable 2 or above interfaces simultaneously.

For more information of communication protocols, please refer to the manuals of LPMS-MEL.
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2.3 Schematics

DC-DC

VCC+SY

LED

Ds1
. ’5‘2 RIG
+3 %v}—”—vw—“p(mn
Bue ¥

LPMS-MEI1

Pin functions planed to but not done yet:

VELV 3PIOT as SYNC.
GPIO2 as auxiliary IIC-SCL.
GND 'll GPIO3 as auxiliary IIC-SDA.
GPIO4 as DRDY.
3PIOS as BOOT.
GPIOG as ADCO.
GPIOT as ADCI.
U2
veCsy LPMS-ME1
NRST R3
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USB TO UART
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Fig. 2.2 Development kit schematics
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The following image shows the component distribution on the base board.
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Fig. 2.3 Component distribution
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2.4 Mechanical Information
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Fig. 2.4 Board dimension (unit: mm)

20-pins—header

8—channels switch

iae S8 R3

b. h; ;-t

(=]

FRREEC

bk

L 3

e "
£
E -
r:
" .
T .
-
.
[ 1

®

4%

MICRO-USB

Fig. 2.5 Layout of main components
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LPMS-ME1-DK
Uer.1.2
201381023

17:SP1_SCK
20: 6GND  |19: V3, 30U

Fig. 2.6 Bottom view of base board

2.5 Coordinate System

Fig. 2.7 Coordinate

2.6 Working Condition

Table 2-6 Working condition

Item Value Unit
Power supply 5.0~5.5 \Y/
Temperature -40~85 °C

-12 -
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3 Quick Start Guide

3.1 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).
2) Run the installer after the download process is finished, and push the "I Agree" button for

the next step.

iZ) OpenMAT-1.3.5 Setup — P4
Licen=se Agreement ‘
Please review the license terms before installing OpenMAT-1,3.5, @

i Press Page Down to see the rest of the agreement.

Please go to the following link for release information:
https: (ibitbucket.org Apresearch/openmatwikiHome

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

Fig. 3.1 OpenMAT installer

3) Push the "Browse" button to select the installation path of the program, and then push
"Install” to start the installation process.

-13-
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1@ OpenMAT-1.3.5 Setup

Choose Install Location

Destination Folder

Choose the folder in which to install OpenMAT-1.3.5.

| C:\OpenMAT\OpenMAT-1.3.5)

Space required: 51.9MB
Space available: 21.6G8

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.

Browse...

= Back Install Cancel

Fig. 3.2 Installation path

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

(@) OpenMAT-1.3.5 Setup

Installation Complete

Completed

Show details

Setup was completed successfully.

< Back Cancel

Fig. 3.3 Installation completed

-14 -
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To run the LpmsControl software from the start menu of your windows system, you can
see the following interface.

% LemsControl GUI o (.

el I & & | Rl = [f G el [ 3 G o= @ Nea<e

......

A i A A A . A A

- —— = ——r e— e

Fig. 3.4 LpmsControl GUI

3.2 USB Drivers

In order to connect LPMS-ME1 development kit to your Windows system via USB
interface, a proper hardware driver must be installed. The development kit is embedded with a
CP210X-series USB chip from Silicon Labs. In default, this chip is working at the virtual
COM mode. Therefore, the host Windows system needs to install the VCP drivers which could
be downloaded from:

® our webpage: https://Ip-research.com/support/

@® to search "CP210x_Windows_Drivers" on webpage of Silicon Labs

The following section introduces the process of the USB driver installation, as illustrated
from Fig. 3.5 to Fig. 3.7 as well.

1) After plugging the sensor, Windows will pop out a message of "New hardware
discovered”, and the hardware will be listed up on the device manager window as
showed in Fig. 3.5.

2) Right-clicking on the device to choose the menu of driver installation, and on the pop
out window please select the folder where the driver is placed, for example the folder
of " CP210x_Windows_Drivers " as showed in Fig. 3.6.

-15-
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3) After installation is completed, the sensor USB connection will be recognized as

COM port as showed in Fig. 3.7.
NOTE: Windows might automatically install a wrong USB driver for the SUB
interface while the sensor is connected for the first time. In this case, user has to

manually confirm the driver version and reinstall the correct one as introduced from step
1 to 3 above.

E__BR B [=ursos)

A Computer Management

File Action View Help

«= | AEHE

A Computer Management (Local

45 Lin-PC Actions |

a [j} System Tools
> @ Task Scheduler
> [@] Event Viewer
» gl Shared Folders
» % Local Users and Groups
> .@. Performance
=y Device Manager
4 =5 Storage
= Disk Management
> D Services and Applications

-l ASVBus Device

> 8 Bluetooth Radios

b 78 Computer

:, —a Disk drives

- M Display adapters

b &5 Human Interface Devices

b i IDE ATA/ATAPI controllers

b % Imaging devices

» &2 Keyboards

b }f! Mice and other pointing devices

» Bl Monitors

4 ¥ Network adapters

¥ Bluetooth 77%«{ 2 (RFCOMM 70 3 J1- TDI) #6
xF Bluetooth Tviq 2 (1= TUF v k7 —4)#6
Cisco Systems VPN Adapter for 64-bit Windows
xF Microsoft Virtual WiFi Miniport Adapter £2

LY Realtek 8321 AE Wireless LAN 802.11ac PCI-E NIC
¥ Realtek PCle GBE Family Controller

¥ Sangfor SSL VPN CS Support System VNIC

3 TAP-VyprVPN Adapter V9

vy TAP-Windows Adapter V3 #2

Other devices

[ CP2102 USE to UART Bridge Controller

> 15" Ports (COM & LPT)

> ¥ Processors

b % Sound, video and game controllers

> 45 Storage controllers

b 7| System devices

b E Universal Serial Bus controllers

(e WSD Print Provider

Device Manager

More Actions

——

-

Fig.3.5 . USB driver installation-1

Browse For Folder

S

Select the folder that contains drivers for your hardware.

4

Bl Desktop

> Libraries

> &y Homegroup
> L& Lin

> /M Computer
>E‘¥ MNetwork

4| CP210x_Windows_Drivers

. b4

. B0
| 1

m

Faolder:

CP210x_Windows_Drivers

Fig.3.6 . USB driver installation-2
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A Computer Msnagement AN |
File Action View Help

«=| % E  BE) &

A Computer Management (Local|| a [ Lin-PC Actions
i b .M i
4 [f} System Tools R ASVBus Device B "
> @ Task Scheduler > a Bluetooth Radios ;
> 2] Event Viewer > 78 Computer More Actions
» 2| Shared Folders 5 -y Disk drives
» ¥ Local Users and Groups » B Display adapters
» (R Performance » 5 Human Interface Devices
=5 Device Manager 5 g IDE ATASATAPI controllers
25 Storage b % Imaging devices
=F Disk Management » -2 Keyboards
b :_Tf;f Services and Applications > -B Mice and other pointing devices
»-Ba Monitors

> -F Network adapters
T Ports (COM & LPT)
Y3 Silicon Labs CP210x USE to UART Bridge (COM188)
J3 Processars
-%| Sound, video and game controllers
-4 Sterage controllers
/M System devices

-

a Universal Serial Bus controllers
@ WS5D Print Provider

Fig.3.7 . USB driver installation-3

3.3 Software Operation

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 - Record filename:
- I === Hot set, please browse..

[Add / remove sensor }

Fig. 3.8 To add a sensor

The "add device" window will pop out, as following.
rﬁ LpmsControl &J‘

Discovered devices

Preferred devices

] Scan system serial ports (omly for LEMS-UART)

[ Add device ][ Remove device |

| B ]

Fig. 3.9 Device discovery

-17 -
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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 showed in the device manager of Windows.

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.

#& LpmsControl =
Discovered devices
4 LPMS-CUR (Port: COMI1)
Interface type: R5-232
Dlevice ID: COML

4 LPMS-CUR (Port: COM3)

Interface type: ES-232
Device ID: COMg

Preferred devices

4 LPMS-CUR (Port: COM3)
Interface type: ES-232
Device ID: COMg

[¥] Scan system serial ports (ordy for LEMS-UART)

[ Add device ] [ Remove device ]

[ Save devices [ Sean devices ]

Fig. 3.10 Discovered device
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.

1& LpmsControl-V1.3:5 (Biiild 20160602)jGUD
Connect Measurement Calibration View Advanced

Freferred devicaes: ES232 bandrate: -
LPMS-ES232 (COM3) - [115200 bps= - / I ’ =
LEMS-ES232 (COM3)

Connected devices

Fig. 3.11 Connection activation
After completing all the steps above, the LPMS-ME1 development kit should have been
connecting with Windows system. Users can check all the data visualization and parameter
settings of the sensor from LpmsControl.

-18 -
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Fig. 3.12 Data visualization
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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Fig. 3.13 Transmitted data selection
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