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% 5-1 LPMS-NAV2 = E M fe 55

i H {I=A
SR LPMS-NAV?2
T 20.3x20.3x3.8mm
HE 2.3g
i AR 100Hz(10~100HzSelectable)
RAEHAR 1000Hz
FERHL [ #7173 7 22 0.01°(Max.)
T35 LR <0.1°/m
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IR + 400 dps
I FETHE +t4g
UART WP 115200 bps (19200~115200Selectable)
DI <36.5 mW (@3.3V)
FEL A 3.3~5.5V DC
TARIRE 20 ~80°C
1At il & -40 ~ 85°C
% 5-2 LPMS-NAV2 FEi24% 2%
ZH HAE Wiy
M= +400 dps
T2 +1 dps (0 LSB)
i 2= A8 A4/ +1 dps
LM +0.5 %FS
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2% 5-3 LPMS-NAV?2 f13# 11250

ZH LRIE Wiy
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% 5-4 LPMS-NAV2 B\ SH % B
¥ RINME
LED 54T INp=2
AR AL deg
A5 i o +180 deg
VG RES 115200 bps
et AR 100 Hz
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AR, BIETRA ISR AL 5 .

GET 464 iZEMNLEEE il K% GET 184528l. — GET i&ERIELEH A
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(1) Power On

@ GOTO _COMMAND MODE
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(3) Data or ACK/NACK
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Ak ] (L KE—> EHD
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4 0lh il
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RIEFRS (EWLO>LEE
HERFTS (=l #iR
0 3Ah (S
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0 3Ah (S
1 0Bh 845 (11d=GET _SENSOR_DATA)
2 00h HIEKE (GET 848K E N 0O
3 0Bh kil
4 0Dh A RARAL 5
5 0Ah (N VA sl
Hmik al (LR EHD
BIEALFENS (=l Ei:3%)
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2 0lh £l
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WERRE
RIEFRS (EHOHREED
HIEAFHS {I=A Ei:3%)

0 3Ah £k
1 15h {645 (15h=SET_UART BAUDRATE)
2 04h BT (32 (AN 4 ST
3 80h
4 25h W BN 9600 bps (9600d =2580h , FEAHIE A
5 00h F Mt H484 SET UART BAUDRATE)
6 00h
7 BEh 2 5 A
8 0Dh A AL
9 0Ah (N DAS St

Hmika) (R8> N

BELFHS {I=A Ei:3%)
0 3Ah (TIPS
1 00h 645 (00h =REPLY ACK)
2 01h =9
3 00h HIEKE GRIE ACK, TR
4 01h B AT
5 0Dh A RARAL
6 0Ah (N DAS St

E:
1. REFRRERZERE, BHRBRERERSIEH.
2. PAFRSIRBIRKREHER HAR, LR 4-1,
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6.5 FHEMITAE (CES
PLUF BARES S (CiET) Bttt LPMS-NAV2 #udr H i 5 .

struct _sensorData

{
float32 tgAngle;
float32 tgRate;
float32 taccX;
float32 taccY;
float32 taccZ;

} sensorData;

union cArray2intArray
{
intl6_ti[5];
uint8 t c[10];
}c2i;

boolparse data(uint8 _t *dataBuffer)
{
uint8 t function;
uint8 t index;
uint8 t length;
int16_t angle;
intl6 _t rate;
intl6_tx_acc;
intl6 ty acc;
intl6_tz acc;
uint8_t check sum;

/I Check header byte
if (dataBuffer[0] != 0x3A)
{
// Error
return false;

}

function = dataBuffer[1];

index = dataBuffer[2];

length = dataBuffer[3];
memcpy(c2i.c, dataBuffer + 4, 10);

//Verify checksum
for (inti = 1; i< 14; ++1)
- 16 -
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check sum +=dataBuffer[i];

if (check sum != dataBuffer[14])
{

return false;

}

//Scale and store data
sensorData.gAngle = ¢21.1[0] / 100.0;// angle / 100.0;
sensorData.gRate = c2i.i[ 1] / 50.0;// rate / 50.0;
sensorData.accX= c2i.i[2] / 1000.0;//x_acc;
sensorData.accY = ¢2i.i[3] / 1000.0;//y_acc;
sensorData.accZ = ¢2i.1[4] / 1000.0;//z_acc;

return true;

-17-
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7. LAIALBAE A

1) £ PC %% LpNAV-Control-V1.0.2 (ZEFRF B LRI FE: FARZF>TFH PO,
weE 7.1 .

J':\LUB| (= ZA=R A £F i [ HEFH English o

HE
Downloads G

= A ®HE & B

LPMS User's Guide
PHZ User's Gude 134 & B

10 1 12 13 14 3 16
OPENMAT BINARIES EETY

Verskn 1.3% ) 24 35 25 2 3W 29 W

Software for LpmsNAV

Android Software for LPMS-B2
DRz 451 2)

NOTE: &

rsion of the library s mcluded in the OpenMAT Btbarket repastony:

Open-source Software

K 7.1 A8 A B BTN EO6 R A BT

2) F UART ¥ USB fEiZE#2 PC ) USB M5 LPMS-NAV2 (VDD, TX, RX, GND) .
3) fEERAEHAEPIEBN COM H, WK 7.2,

i :,| =]
I EE(A) EE(N)  #EEIH)
¢ @ HE &
43 ALBIS08BTS026
b g IDE ATA/ATAPT 538

b -B¥ Jungo Connectivity

o [ iz

by RUERIERNES

o 5P B

4 75 0 (COM 7 LPT)

[ E USB-SERIAL CH340 (COMA46) |

» g ABEAEE

b EE. WIS
b P REESHEE

- § BESTAERNS

b 55 Bgas

b o8F FEEES
[

b SREES

K 7.2. 78 PC ik BIEF ) COM M
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4) X di LpmsNAV-Control-1.0.2-Build20170608.exe T &E, FmmunE 7.3 s,

trod - 102 (Bufld 20370008 i’

K 7.3. LpNAV-Control-V1.0.2 FLT

5) f£ COM Port ALiEFEXT . COM HIAEAFHR, riddi Connect %41, H4Z)a FmuA 7.4
I

K 7.4. LpmsNAV-Control-V1.0.2 #E#: NAV2 J5 Fti

-19 -
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6) fE Control ¥l HE H Al GEAT AR . B CIRAREE. Mt AEEHE. mERAE. AR
HEUKE H) KEFEE .

7) miifi’Start Recording” H- 46 R A7 2#%, F s Stop Recording™ 5 1L/ A7 50w, FFAEAL
AR ORI s 8, — IR KA RAF 3600000 (Samples). PRA7 IR B 3h PR A7
E?A#F;zz% E ;:RLTE’J log XN . ik 7.5 s,

& LP- R Lpmal anknol - 107 [Fuild 30170508} =

| 'Illliil""ll‘ [ \I |I||| |||| .I‘

LR R

EFURNE-T. 04
2005 R30S ETIN0IB006 L

| I‘ III‘IIII I‘_ |||‘ j| ‘
|||“ II‘I ||| HIII |[I‘llllll|
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=i

L log

| platforms
|%] boost_filesystem-vc120-gd-1_55.dll
%] boost_filesystem-vc120-mt-1_55.4ll
|} icudts3.dll

%] icuin33.dll

i =

1% icuuc33.dll

€ LpmsNAV-Control-1.0.2-Build201706...

| QtSCoredll

%] Qt5Gui.dll

|2 tsOpenGLdIl

%] Qt3PrintSupport.dll
|5} Qt5SerialPort.dll
%] Qt55vg.dl

%] Qt5Widgets.dll

%] qut.dll

£ settings.ini

& 7.5. LpmsNAV-Control-V1.0.2 $4f {477 5 1%

R HRe

2017/6/23 10:18
2017/6/8 22:16
2013/11/15 16:51
2013/11/15 16:46
2014/9/3 16:16
2014/9/3 16:16
2015/6/20 18:31
2017/6/8 22:10
2015/6/20 18:35
2015/5/31 ©:57
2015/5/31 10:00
2015/5/31 10:01
2015/5/31 10:04
2015/5/31 10:02
2015/5/31 9:59
2015/6/22 22:13
2017/6/23 10:18
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RERETE
AR
AR E
RERETE
AR E
RS
AR
R E
RERETE
AR E
ARERTE
RS E
RFERETE
AR E
EEaE

Fh

157 KB
98 KB
21,025 KB
1937 KB
1,324 KB
276 KB
3,965 KB
4439 KB
267 KB
259 KB
58 KB
246 KB
4,300 KB
933 KB
1 KB
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8. HIEFER

TOP VIEW
o A =
| T itch = 2.54
T
) K 16
. e [m}
2-' / 11
kivj =
10.16(4x2.54
BOTTOM VIEW 2032 |

K] 8.1. LPMS-NAV2 #ME R (HA7: mm)

§ PCB footprint pattern
D PCB Soldering pattern e

o
#\,
20.32

7.

5

K] 8.2. LPMS-NAV2 #E#£HE3E (FF47: mm)
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9. WfEHEE

o HEBRBREFHIAREBRIAR.
W ) ARG R £, iR RS HIAEER IS, X
I I (R R 1R IS 0 LIRS R K 3% Reset Bias 154>, KME 1-2s Jo R 58 i E Fbr e -

o ArAlfE TR T Start Recording” 5 B A BEBIE .

AL R Start Recording” 2> [F] B & 1% Reset Bias Al Reset Heading $54, [5G &3 7 Start
Recording” I W PR FF AL LR i1 1E o 0 SAR ISR 12 RS £ 7 “Start Recording”, N2> H
DA EER IR, BEINE ORI AR AR 3 LERAS TR K% Reset Bias 152 TR E -
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Firmware function / command code list

LPMS-NAV2 F Pt ver. 1.5

Applies to LPMS-NAV2 Firmware 0.0.1

Acknowledged / Not-acknowledged ldentifiers

Identifier Name Parameter Response Default
0 REPLY_ACK
1 REPLY_NACK
Sensor Info
Identifier Name Parameter Response | Default
4 (04h) GET_FIRMWARE_VERSION NONE Char[16]
5 (05h) GET_HARDWARE_VERSION NONE Char[16]
6 (06h) GET_SERIAL_NUMBER NONE Char[24]
Configuration and Status Commands
Identifier Name Parameter Response Default
7 (07h) GET_CONFIG NONE Int32
8 (08h) GET_STATUS'! NONE Int32
Mode Switching Commands
Identifier Name Parameter Response | Default
9 (09h) GOTO_COMMAND_MODE! NONE ACK/NACK
10 (OAh) GOTO_STREAM_MODE NONE ACK/NACK
Data Transmission Commands
Identifier Name Parameter Response Default
11 (OBh) GET_SENSOR_DATA NONE
18 (12h) GET_STREAM_FREQ NONE Int32
19 (13h) SET_STREAM_FREQ Int32 ACK/NACK
20 (14h) GET_UART_BAUDRATE NONE Int32
21 (15h) SET_UART_BAUDRATE Int32 ACK/NACK

-4 -
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Sensor reset

Identifier Name Parameter Response Default
23 (17h) RESET_BIAS' NONE ACK/NACK
24 (18h) RESET_HEADING' NONE ACK/NACK
25 (19h) RESET_SENSOR NONE ACK/NACK

Set Angle Output Range

Identifier Name Parameter Response Default
14 (OEh) SET_360_OUTPUT NONE ACK/NACK
15 (OFh) SET_180_OUTPUT NONE ACK/NACK

LED Control Commands

Identifier Name Parameter Response Default
26 (1Ah) ENABLE_LED NONE ACK/NACK
27 (1Bh) DISABLE_LED NONE ACK/NACK

'Note: These commands are executable in both streaming mode and command mode. Other

commands are executable only when the sensor is in command mode.
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Acknowledged and Not-acknowledged Identifiers

Identifier 0
Name REPLY_ACK
Description Confirms a successful SET command.
Identifier 1
Name REPLY_NACK
Description Reports an error during processing a SET command.
Sensor Info
Identifier 4 (0x04)
Name GET_FIRMWARE_VERSION
Description Get sensor firmware version
Parameter NONE

Char[16]
Response:

Character array of length 16
Identifier 5 (0x05)
Name GET_HARDWARE_VERSION
Description Get sensor hardware version
Parameter NONE

Char[16]
Response:

Character array of length 16
Identifier 6 (0x06)
Name GET_SERIAL_NUMBER
Description Get sensor serial number
Parameter NONE

Char[24]
Response:

Character array of length 24
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Configuration and Status Commands

Identifier 7 (0x07)
Name GET_CONFIG
. Get the current value of the configuration register of the sensor. The
Description . ) ]
configuration word is read-only.
Parameter NONE
Response: Int32
Bit Reported State / Parameter
0 Start-up data transfer mode
(0: streaming mode, 1: Command mode)
1 Reserved
9 Output unit
(O: degree output, 1: radian output)
Data output rate
Dataformat || 3:4 | 0. 4017 01: 25Hz, 10: 50Hz, 11: 100Hz)
UART Baudrate
5.7 (000: 4800bps, 001: 9600bps, 010: 19200bps
011: 28800bps, 100: 38400bps, 101: 57600bps, 110:
115200bps)
8:31 | Reserved

Identifier 8 (0x08)
Name GET_STATUS
L Get the current value of the status register of the sensor. The status word is
Description
read-only
Parameter NONE
Response: Int32
Bit Indicated state
0 COMMAND mode enabled
Dataformat | 'y STREAM mode enabled
2:31 Reserved
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Mode Switching Commands

Identifier 9 (0x09)
Name GOTO_COMMAND_MODE
Lo Switch to command mode. In command mode the user can issue
Description
commands to the sensor to set parameters
Parameter NONE
Response: ACK (success) or NACK (error)
Identifier 10 (Ox0A)
Name GOTO_STREAM_MODE
Switch to streaming mode. In this mode data is continuously streamed from
Description the sensor, and some commands cannot be performed until the sensor
receives the GOTO_COMMAND_MODE command.
Parameter NONE
Response: ACK (success) or NACK (error)
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Data Transmission Commands

Identifier 11 (Ox0B)
Name GET_SENSOR_DATA
Description | Retrieves the latest set of sensor data
Parameter NONE
Output
Byte | Reported State / Parameter
Data
Header 1 Hex value: Ox3A
Function 2 Current function: 0x0B
Index 3 Incremental: 0x00 ~ OxFF
Length 4 Length of packet: Ox0A
Z-Axis 5.6 Provided in hundredths of deg., normalized to
Angle +180deg.
Rate 7-8 Provided in hundredths of deg/sec, scaled by 0.5
X-Axis
Acceleratio | 9-10 Provided in 1mg resolution
Response: n
Y-Axis
Acceleratio | 11-12 | Provided in 1mg resolution
n
Z-Axis
Acceleratio | 13-14 | Provided in 1mg resolution
n
Checksum function + index + z-axis angle(LSB) + z-axis
15 angle(MSB) + rate (LSB) + rate (MSB) + Xacc (LSB)
+ Xacc (MSB) + Yacc (LSB) + Yacc (MSB) + Zacc
(LSB) + Zacc (MSB)
End byte 0 | 16 0x0D
End byte 1 | 17 Ox0A
Identifier 18 (0x12)
Name GET_STREAM_FREQ
Description Get the current streaming frequency
Parameter NONE
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Response: Int32.
Possible values: 10, 25, 50, 100Hz
Identifier 19 (0x13)
Name SET_STREAM_FREQ
Description Set the current streaming frequency
Int32
Frequency (Hz) Value
Parameter 10 10
25 25
50 50
100 100
Response: ACK (success) or NACK (error)
Identifier 20 (0x14)
Name GET_UART_BAUDRATE
Description Get the current UART baudrate
Parameter NONE
Int32
Baud rate Identifier
4800 4800
9600 9600
Response: 19200 19200
38400 38400
57600 57600
115200 115200
Identifier 21 (0x15)
Name SET_UART_BAUDRATE

Description

Set the current UART baudrate
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Int32

Baud rate Identifier

4800 4800
Parameter 9600 9600

19200 19200

38400 38400

57600 57600

115200 115200
Response: ACK (success) or NACK (error)

Sensor reset

Identifier 23 (0x17)

Name RESET_BIAS

Description Reset gyro static bias
Parameter NONE

Response: ACK (success) or NACK (error)
Identifier 24 (0x18)

Name RESET_HEADING
Description Set current heading angle to zero
Parameter NONE

Response: ACK (success) or NACK (error)
Identifier 25 (0x19)

Name RESET_SENSOR

Description Reset sensor to factory defaults
Parameter NONE

Response: ACK (success) or NACK (error)
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Set Angle Output Range

Identifier 14 (0OxOE)

Name SET_360_OUTPUT

Description The output range of angle set to be 0~360 deg.
Parameter NONE

Response: ACK (success) or NACK (error)

Identifier 15 (0xO0F)

Name SET_180_OUTPUT

Description The output range of angle set to be -180~+180 deg.
Parameter NONE

Response: ACK (success) or NACK (error)

LED Control Commands

Identifier 26 (0x1A)

Name ENABLE_LED

Description Enable the LED function.
Parameter NONE

Response: ACK (success) or NACK (error)
Identifier 27 (0x1B)

Name DISABLE_LED

Description Disable the LED function.
Parameter NONE

Response: ACK (success) or NACK (error)
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