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Introduction
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Specifications,

@ Electrical Specifications
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Performance Specifications

Pitch angle Resolution 0.01°
measuring range -90°~+90°
Roll angle Resolution 0.01°
Range -180° ~+180°
Resolution 0.05°/sec
Range +400°/sec
Gyro Zero instability 30 °/h
ARW 3.1°/Vh
Noise density 0.007 °/s/NHz
Zero absolute error +0.3 °/sec
Range: X)YZ 3649
Accelerometer Resolution 2mg
Bias stability +20 mg
Maximum output frequency 500Hz
Start delay 50ms
Anti-vibration performance 2000g
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‘ Low-cost Modbus Inertial Measurement Unit

Resolution: The measured minimum change value that the
sensor can detect and resolve within the measurement range.

Accuracy: The error between the actual angle and the Root mean
I square(RMS) of the measured angle of the sensor (>16 times).

Mechanical Characteristic

Connector Metal connector ( standard cable is 1.5m ) )
Protection level IP67

Shell material Magnesium alloy sanding oxidation
Installation Three M4 screws

@ Package size

Size: L60*W59*H29 (mm)

® 4 Through hole

48

@ Bare plate
product size

Size: L44*W35*H11 (mm)
Note: £ 1Tmm error for length and width dimensions, please refer to actual size.

|
@ ©

31 35

Q ©

44

40

‘ hole® 2mm
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Installation direction

The correct installation method can avoid measurement error. The following points should be made
when installing the sensor:

First of all, to ensure that the sensor mounting surface and the measured surface completely close,
the measured surface should be as horizontal as possible, can not have the angle shown in Figure A
and Figure C, the correct installation is shown in Figure B and Figure D.

o [X] (& 9

uneven surface
generates the
angle

,,,,,,,,,,,,

7717777777777 177777777777,

the measured surface the measured surface

D 9
(D)

uneven surface
generates the
angle

the measured surface the measured surface
Secondly, the bottom cable of the sensor and the axis of the measured object shouldn't generate
the angle shown in E. When installing, the bottom cable of the sensor should be kept parallel or
orthogonal to the rotation axis of the measured object. This product can be installed horizontally or

vertically (vertical installation requires customization). The correct installation method is shown in
Figure F.

Q.

X

Axis B

Finally, the installation surface of the sensor must be fixed with the measured surface tightly

smoothly, to avoid measurement error that may be caused by the acceleration and vibrati
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Low-cost Modbus Inertial Measurement Unit
Electrical connections |

Electrical interfaces
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Cable color
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RS 485 wiring diagram
é DC 5V
13' ke vee i .
[ J
IMU 5 YELLOW TXD .2
| eo7
40 eREEN RXD - 3 o
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36— o QEEEIIEY o —— o
\_ J = GND \/

RS 232 wiring diagram

Note: The RS232 interface needs to share the product ground wire with the
communication ground wire.

VIS ls Wt T le]leJe VARG www.bwsensing.com Tel: +86 510 8573 7158


bewis
高亮


1 esensinal

Debugging software

Users can directly download serial assistant on official website (Supports-Download). You can also use more

convenient and intuitive PC software.

BW-IMU127C supporting serial debugging software can be connected to the inclinometer on the computer for
angle display. The software debugging interface is as shown in the figure below. Using the debug software, it
can conveniently display the current X-direction tilt angle, and you can also modify and set other parameters by

yourself.

(1) Connect the serial port hardware of the inclinometer correctly and connect the power supply.
(2) Select the computer serial port and baud rate and click to connect to the serial port.

© Click Start and the tilt angle of the inclinometer in the X and Y directions will be displayed on the screen.

¥ modbus L] 1.0.3 - O X
type CON
EVE (LAM)VYGAING 1 zoll v v openCOM path C:\Uzers\Publictdata. txt BT anguaze
buad rate addrezs
SE00 w Refresh [ zrecord data  interval(s) |1 | I M7 /English |

data  zetting

frequency start

5

zend order

receive order

X roll

Y roll

7 roll
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1 Data Frame Format: (8 data bits, 1 stop bit, non verification, default rate 9600)
Address Function The first high  The first low High Low register
Code Code address address register number CRC
(1byte) (1byte) register register number (Tbyte) (2byte)
(Tbyte) (Tbyte) (Tbyte)

0x01 0x03 (read)
0x06 (write) XX XX XX XX XXXX

Data format: Hexadecimal

Address code: Default 01 (note: it should not exceed 25)

Function Code: 03 represents reading register,06 represents presetting register.

Register Address: The starting address the register need to be operated

Register amount: The amount need to operate

Checksum: The CRC 16 (Modbus RTU) is calculated by the host (recommended by the CRC calculation software).
Uhj Ivwhu gdwd vwrud gh rughu= [0d{lv dgjoh:= Uhjlwhu 33 34 \0d{lv dqjoh= uhjlwhu 33 35 Surgxfw Dgguhvv: Uhjlwhu
33 36 Thur wlsh: uhjlwhu 33 37

2 Command Format:

2.1 Read angle of X-axis Command: 01 03 00 01 00 01 D5 CA

Address Function The first high  The first low High Low register
Code Code address address register number CRC
(1byte) (1byte) register register number (Tbyte) (2byte)
(Tbyte) (Tbyte) (Tbyte)
0x01 0x03 0x00 0x01 0x00 0x01 0xD5CA

Command response:

Address Function Number of High Low Wrong CRC
Code Code bytes number number checksum

SRS (1byte) i (2byte) (2byte) (2byte)
0x01 0x03 0x02 XX XX XXXX

Note: The data field is a hexadecimal number (PLC or configuration software uses 16-bit registers to directly
read data in decimal). After conversion to decimal, the real data = (data field - 20,000) / 100. If the data field is
3D52, the conversion to decimal is 15698, the real data = (15698-20000) / 100 = -43.02°
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Address Function The first high  The first low High Low register e
Code Code address address register number
(Tbyte) (1byte) register register number (Tbyte) (2byte)
(Tbyte) (Tbyte) (Tbyte)
0x01 0x03 0x00 0x02 0x00 0x01 XXXX
Address Function Number of Data field Data field
Code Code bytes high low (ZbCRtC)
(1byte) (1byte) (Tbyte) (2byte) (2byte) yte
0x01 0x03 0x02 XX XX XXXX

01 030001000295CB

Address  Function The high address

. The first low High Low register
Code Code rel%lstter address register number (ZCI;R(t:e)
(Tbyte) (1byte) (1byte) register number y
0x01 0x03 0x00 0x01 0x00 0x02 XXXX
Function Number The angle of  The angle of
Agg(rjeess Code of bytes X-axis Y-axis = ... CRC
2byt 2byt 2byte
0x01 0x03 0x04 XX XX XX XX e XXXX
01 06 00 0B 00 02 79 C9
Agggeess Function Function Function Data field CRC
(1byte) (15318) (1byte) (Tbyte) (2byte) (2byte)
0x01 0x06 0x00 0x0B 0x0002 0x79 9C
Address Function Function Function Data field CRC
Code Code Code ode
(1byte) (1byte) (1byte) (1bete) (2byte) (2byte)
0x01 0x06 0x00 0x0B 0x0002 0x79 9C

Note:Data field is 0x00 00 represents 2400
0x00 01 represents 4800

0x00 02 represents 9600 (the default value)
0x00 03 represents 19200
0x00 04 represents 115200
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01 06 00 OA 00 00 A9 C8

Address Code  Function Code Function Code Function Code Data field CRC
(1Tbyte) (Tbyte) (Tbyte) (Tbyte) (2byte) (2byte)
0x01 0x06 0x00 0x0A 0000: 0xA9 C8
absolute zero
0001:

relative zero

Address Code Function Code Function Code Function Code Data field CRC
(Tbyte) (Tbyte) (Tbyte) (1Tbyte) (2byte) (2byte)
0000:
0x01 0x06 0x00 0X0A absolutezero  yA9 C8

relative zero
Note: absolute zero: Based on the factory-calibrated zero point.
relative zero: Reference to the zero after the current installation.

01030004 0001 C5CB

. The high The low .
Address Function eldrees EleleRs High Low
(1C§dte) (1C€c![e) register register register register (1%Rf )
e e e
y y (1byte) (lbyte) number number y
0x01 0x03 0x00 0x04 0x00 0x01 OxC5 CB
Address Function Number of Data field Data field CRC
Code Code bytes high low 2byie)
(1byte) (1byte) (1lbyte) (1byte) (Tbyte) y
0x01 0x03 0x02 XX XX XXXX
01 06 00 OD 00 03 58 08
Address Code Function Code  The high address  The low address Data field CRC
(Tbyte) (Tbyte) register (1byte) register (1byte) (2byte) (2byte)
0x01 0x06 0x00 0x0D XXXX XXXX
Address Code Function Code  The high address  The low address Data field CRC
(Tbyte) (Tbyte) register (1byte) register (1byte) (2byte) (2byte)
XXXX 0x06 0x00 0x0D XXXX XXXX

Note: XXXX indicates that the address range to be modified is 0000~00FF

VIS ls Wt T le]leJe VARG www.bwsensing.com Tel: +86 510 8573 7158



W/ ezcensin

Address  Function The high The low High number Data  Checksum
Code Code address address of registers field (2byte)
(1byte) (1byte) register (1byte)  register (1byte) (1byte) (2byte)

0x01 0x06 0x00 OxOF 0x00 0x0000 0xB9C9

Address Code Function Code  The high address  The low address Data field Checksum
(Tbyte) (Tbyte) register (1byte) register (1byte) (2byte) (2byte)

0x01 0x06 0x00 OxOF 0x0000 0xB9C9

Note: For all the previous setting items, you need to send the save command after modification. Otherwise, after power
off, these settings will be restored to the state before the setting.

Command: 01 030028000645 CO

Address  Function High address Low address tﬁigh ordbgOff ﬂEOWOngOff Checksum
: ; e number o e number o
(Tbyte) (1byte) of register of register regjsters regjsters (2byte)
0x01 0x03 0x00 0x28 0x00 0x06 0x45C0
Address Function Byte X axis angle Y axisangle Zaxisangle Checksum
(1byte) (1byte) (Tbyte) (4byte) (4byte) (4byte) (2byte)
0x01 0x03 0x0C X Y Z CRC

Note: The Data of each axis is 32-bit single-precision floating-point type (4 bytes), with the low bit in the front and the
high bit in the back.

Command: 01 03 002E 0006 A5 C1

Address  Function High address Low address gigh Ofdb%’ Off %—gﬁgﬂggf& Checksum
: : number
(1byte) (1byte) of register of register ere;isters o registers (2byte)
0x01 0x03 0x00 0x2E 0x00 0x06 OxA5C1
Address Function Byte X axis angle Y axisangle Zaxisangle Checksum
(1byte) (1byte) (1byte) (4byte) (4byte) (4byte) (2byte)
0x01 0x03 0x0C X Y Z CRC

Note: The Data of each axis is 32-bit single-precision floating-point type (4 bytes), with the low bit in the front and the
high bit in the back.
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Ordering Information |

Product number Way of communication Package condition
BW-IMU127C-485 RS 485 IP67 Package/Metal Connector
BW-IMU127C-232 RS232 IP67 Package/Metal Connector
BW-IMU127C-TTL TTL IP67 Package/Metal Connector

Executivestandard |

° Enterprise Quality System Standard: 1ISO9001:2008 Standard (Certificate No.:23919Q1045IROS)
° CE certification (certificate number: M.2019.103.UY1151)
° ROHS (certificate number:G 190930099)
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BW-IMU127C Serial

Low-cost Modbus Inertial
Measurement Unit

Wouxi Bewis Sensing Technology LLC
Address: Building 30, No. 58 Xiuxi
Road, Binhu District, Wuxi City

Tel: +86 510 85737158

Email: sales@bwsensing.com
www.bwsensing.com
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