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Product Introduction

WF-WM420 WiFi wireless high speed high precision inclinometer sensor is a miniaturized intelligent digital
tilt sensor designed for structural health monitoring. Using rechargeable lithium battery, it can work continuously
for 24 hours on a single charge (continuous measurement and data transmission), and can be quickly
charged by an external special charger. Can meet the needs of high-precision and high-frequency monitoring
With remote control and management functions, you can transfer data to the cloud by connecting to a wireless
router.

In terms of network connection, the sensor has an automatic disconnection and reconnection function,
which effectively avoids problems caused by connection loss caused by network abnormalities and
server maintenance.

The sensitive mechanism adopts the latest technology, the tilting unit of the micro-electromechanical production
process, small size, low power consumption, consistency and stability High, because it is a digital tilt sensor
module, the linearity is easier to correct. Working temperature reaches industrial grade 25°C ~ +85°C.

Characteristics

o Resolution 0.001° e Accuracy 0.05°
e Biaxial inclination measurement range +90° » Standard industrial grade design, very
e More user-friendly design, more in line suitable for outdoor

with the actual deployment needs on site

e Dangerous housing monitoring e Ancient building protection monitoring
o Bridge tower inclination measurement o Tunnel monitoring

e Dam monitoring o Foundation pit inclinometer

o Slope disaster prevention o Tower tilt monitoring
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Application

. Mechanical Characteristic

Connectors Aviation plug

Protection level IP65

Housing material Magnesium aluminum alloy anode oxidation
Install Three M4 screws

Performance Specifications

Measuring range(°) +90
Measuring axis X-Y
Accuracy(®) At room temperature 0.05
Resolution(®) Completely stationary 0.001
gﬁ;?(fﬁrg)perature 40 ~ +85°C +0.001
Cross-axis error(®) 25°C 0.01
Output frequency (Hz) Up to 50

Mean Time Between Failure >100000 hours

EIectroma_g_netic accordance to GBT17626
compatibility

Insulation resistance  >100 MQ
Impact-resistant 2000g, 0.5ms, 3Times/axis
Size (mm) L109*W65*H72.5
Weight (g) 540 (£10)

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 square(RMS) of the

measured angle of the sensor (216 times).
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Electrical Specifications

FBSIgR
Charging voltage 4.2VDC
Charging current 1000mA
Supply voltage .
Operating current 80mA (Typical value)
Battery capacity 6000mAH
Transmit power 13~16 dBm

Receiving sensitivity ~ -90~-67dBm

@ Network Topology

INTERNET ~

- _—

Mobile APP

IS T ls MKt ale]lele\ANR@Y www.bwsensing.com Tel: +86 189 2129 2620



r \s WF-WM420
% EYSENSING RIEES High Speed High Precision Inclinometer

@ Package size

Product Size:: L109*W65*H72.5 (mm)

Note:+Tmm error for length and width dimensions, please refer to actual size.

o 4 Hole

™

65
O
I
36
I
72.5

97

105

109

Electrical connections

Definition of Aviation Plug Wiring

{=D} BLACK GREEN YELLOW
. 3 4 5
Color & function
4.2V GND RX TX
POWER

._| .
et  RED DC 4.2V — POWER+ POWER-

et 1 GREEN: RX e}
—— BLACK: GND @
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Product installation

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 o 9

uneven surface
generates the
angle

the measured surface the measured surface

uneven surface
generates the

ﬁa ngle
e ker nGEREER

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.

Parallel

AxisB

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

and smoothly, to avoid measurement error that may be caused by the acceleration and vibration.

Debug software

Users can directly download serial assistant on official website (Supports-Download). You can
also use more convenient and intuitive PC software.
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Debuc
1 Serial data debugger SSCOM

Download link: http://www.daxia.com/sscom/ http://www.daxia.com/sscom/sscom5.13.1.rar

Instructions:
@ Open the software and select ‘English’ .

PORT COM Settings Display Send Data Multi Strings Tools Help HEEEAEE PCBITE

glishi

CleorDatal operkile| Sendrile| Stop [ClearSendl OnToniv ERGish saveConig 217 | —
Contfun |COL B {EFAL] 1|l #ExShow | SaveData | nm;vaarup;‘ﬂ[F SendHEX [~ SendEvery 1000 ms/Tin| AddCrLE

@ Opeston | More Settingd [ Shov Tine and Packe reriine 0 moltol BytesToffee < ]rarttfione ]
™ A1S 7 O1F BaudRat[115200  ~

TENHEEFesg
e

4

i

www.daxia.com |5:0 R0 [COM1 Closed 115200bps,8,1,None,None

@ Select the COM Port to be used.

PORT COM Settings Display Send Data Multi Strings Tools Help BEEEE PCBITH

ClearData| operkile|[ SendFile | Stop [ClearSend™ OnTopf@ English Savefontiel EXT|—
Contfun [COML_ BTZHRC] 1[I MEXShow  Savelata |[ BeoeivedloFile] [~ Sendi®x [~ Senievery TODD ms/Tin| adicrlf

[T BytesTo[FE = |terissNone -

A
fie USB-toSerial Conm Port
Labz Tual

_— W e PR K GRETIEENIFiIE4AR A —(EHFLG BT
|COM1 Closed 115200bps,8,1,Nane None: »

|www.daxia.com [s:0 |R:0
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® Select the BaudRate of 115200.

Help BAmfEm PCBITHE

PORT COM Settings Display Send Data Multi Strings Tools

ClearDats| opanFile]f SendFile| Stop |ClearSendl™ OnTop/¥ Engish SaveCantiel BIT[—

Conffun [COM26 Silicon Labs Dusl CF v |||~ ME¥Show SaveDats || BeceivedloFils|[~ SendEX [~ SendBrery|1000 ns/Tin|~ addCrLE 4

@ Opesvon | More Settingd | Show Tine snd Facke 0rerTine [0 msltafl BytasT[sefe < [FeridsfHone =z
[T B75 7 OTF BaudRatf115200 =
A 7 ik Esscamry 38400 Gl
i e s Al e | 5000 L — —

SR ARG RET-Thread R E MM R REIRE 25 KoUNLIENiFin]

[FHERBESCE, 13,17 ki 3
juww.daxia.com [s:0 |128000 [ [cOM26 Closed 115200bps,8,1,None,None P
and ‘SendHEX' and select ‘AddCrLf .

@ Unselect 'HEXShow'

Multi_Strings  Tools Help EXEfE® PCBFTHE

PORT COM _Settings Display Send_Data

SendFile | Stop [ClearSendl™ OnTopl¥ Engish sareConfid TaT| —

¥

ClearData| OpenFilef
Conlfun [COM26 Silicon Labs Dual CRw | /[~ MEXShow  SaveDats || ReceivedToFile|[” SendHEX [~ SendBvery 1000 ms/Timf

@ Openon | More Settingd [ Shor Tine snd Packe 0verline [0 s/l Bytestofse ~[periffflore -]
IC R15 ¥ DTR Baudﬁat!ﬂEZUU -
ATEHOERSOA [ o

i TUEFEERR
CFHBEISSCN. 15. 11 Jstsr AIFCEETHESTAE BRS. HAI-Thread RELARFFER BB RS RonnaibaiFin R RHi— o E RS
|cOM26 Closed 115200bps,8,1,None,None 2|

[R:0

|www.daxia.com [5:0
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® Click ‘OpenCom’

M V5.1 |/Net data d r,Author:Ti .com

PORT (COM Settings Display Send Data Multi Strings Tools Help EXEAEE PCBITE

Clearbatal Opentile Sendfils | Stop [ClearSead[~ OnTopR Englsh SeveContiof EXT|—
| Conlfun [CONZS Silicon Labs Dusl CBiv| [~ HEXShow SaveDats |[ ReceiredToFile [ SendiEX . SendEvery 1000 ms/Tinf AddCrLE 4
@ [Lomstod| ¢ More Sestingd [ Shor Tine snd Packe vecTin: [30 oWl BytesTolopg w|verififlone <]
I ATS b DTR bediat[15200 -]
ERERS oy |
EULFERR ;
CFHBEISSI0NE. 1311 He2ess OUPCEAT TS IS, AT Theead ELARIFERBIBEAL: ROHNTIEENIFi AIEAER] RH—HET A RE
[worw.daxia.com [5:0 R0 |cOM26 Opened 115200bps8,1, None, None y

® Enter the command to be sent and click ‘SEND’

2 Open source software PuTTy

Download link: https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

Instructions:
@ Obtain the serial number, right-click” This PC->Manage->Device Manager->Ports (COM & LPT)" , if

there are multiple COM*, you can try them one by one, but generally not COM1;

& Computer Management - o X
File Action View Help
e nE BEE
& Computer Management (Local[ v & DESKTOP-DBTQULR Actions
~ | system Tools | Audie inputs and outputs e e -
» () Task Scheduler 5 3 Batteries
> [ Event Viewer » [ Computer Lt ] 4
) Shared Folders s Disk drives

2 Local Users and Groups
» @ Performance

splay adaptors
VD/CD-ROM drives

& Device Manager > Human Interface Devices
~ 3 Storage » 7 IDE ATA/ATAP controllers
& Disk Management E= Keyboards
> F Services and Applications > [ Mice and other pointing devices
3 [ Monitors

> 5 Network adapters
@ Ports (COM & LPT)

& Silicon Labs Dual CP2105 USB to UART Bridge: Enhanced COM Port (COM3)

i Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COM4)

& ERERD comn

=0 Print queues
> [ Processors
» B Software devices
» i Sound, video and game controllers

S Storage controllers
> [ System devices
> § Universal Serial Bus controllers

<
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® Open the software;

WiFi Wireless High Speed High Precision Inclinometer

& PuTTY Configuration

Cateqgary:
=) S_ession Basic options for your PuTTY session
P Logging Specify the destination you want to connect to
|- Terminal Serial Speed
.. Keyboard erial line pee
Bel |COMB |[115200 |
- Features Connection type:
= Window (JRaw () Telnet () Rlogin () 55H (@) Sedal
Appea.rance Load, save or delete a stored session
- Behaviour
... Translation Saved Sessions
- Selection | |
CDI':'.L”S Default Settings Load
=} Connection =
- Data Save
. Praxy
- Telnet Delete
- Rlogin
+- 55H
- Serial Close window on exit:
(O Mways ()Never (@ Only on clean exit
About Cancel

® Click Serial and select the serial port mode;
@ Enter the serial port number (Serial line: COM*) and baud rate (Speed: 115200);

® Click Open to open the serial port;

COMG - PuTTY
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® Enter the command, and press Enter after entering a command.

Note: Except Enter and Backspace, please do not press any non-printing characters (such as up, down,
left and right, ESC), otherwise the input commands may be wrong, and please do not enter spaces if
necessary, the same Causes a command error.

Tip: Right-click after selecting a section of text to quickly copy and paste, and right-click after copying
external text to paste.

Network debugging tools

Note: Due to the limited performance of the network debugging tools, it is recommended to open
multiple debugging tools to transmit on multiple ports, and connect 2-4 sensors to each port when
there are a large number of sensors, otherwise the debugging tools may be severely stuck or even
crash. Reception is theoretically not subject to this restriction.

Note: Some ports may have a special role in the operating system. Do not use these ports for
debugging when debugging, otherwise you may not be able to establish a connection or receive data.

1 TCP/UDP debul:cr;ginc? tool SSCOM o ]
Can handle TCP and UDP data, the function is more complete, but the data sent by different
devices will be displayed together, it is not easy to distinguish.

Download link: http://www.daxia.com/sscom/ http://www.daxia.com/sscom/sscom5.13.1.rar

Instructions:

® Open the software;

@ Select TCPServer (TCP protocol) or UDP (UDP protocol) for the port number, set the local IP and local
port, check "HEX display" and "HEX send", you can check "time stamp and packet display"”;

ClearData| Openfilelf SendFile | Stop |ClearSend ™ OnTop Engish SaveContisl Txr|—|
[ TCPServer || HEXShow  SaveDats |[7 BeceivedToFils| [~ SendMEX [~ SendEvery 10 ms/Tinlv hddCrLE |
Remot|12076.28.211 B0 1icten|| Show Tine and Packe OverTine:[100 mefHo[l ByeesTo[5eRE - |verifsfNone -]

Looal[192168.2841 (4001 Disoond

AT B ReSCOmR i

S A B AEE

CHHERERISSOONs. 1311 ke BIPCETHFSMINE S RS . AR -ThreodthE ARIFFRRBIRERS AOHLTISENIFID]SEER] K F—{CHIF LS G266 T Thread
vww.daxia.com [S:0 R [TCPServer Local(DESKTOP-1EJPEC3)IP=192.168.244.1
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® Click Listen to start receiving data, if there is a pop-up window prompting network access, please click
Allow, the sensor will automatically connect, and the receiving effect is as shown in the figure:

PORT COM Settings Display Send Data Multi Strings Tools Help EREfEE PCBITHE

15:02:35. 630]18<-477 13 00 00 00 01 84 00 17 75 0L 10 22 17 68 00 00 00 00 16
15:02:35. 732 ]TH+#77 13 00 00 00 01 84 00 17 79 91 10 22 09 02 OO 00 00 00 F&
15:02:35. 620 =477 13 00 00 00 01 64 00 17 83 54 10 2z 01 63 00 00 00 00 IC
15:02:35. 93014477 13 00 00 00 01 84 00 17 89 02 10 21 96 01 0O 00 00 00 02
15:02:38. 031 [TH+-477 13 00 00 00 01 84 00 17 89 92 10 21 89 66 00 00 0O 0D EA
15:02:36. 131 [TH=477 13 00 00 00 01 64 00 17 94 70 10 21 64 60 00 DO 00 00 CG
15:02:36. 233 14477 13 00 00 00 01 84 00 17 93 98 10 21 77 5 00 00 00 00 20
15:02:35. 333 |18+ 477 13 00 00 00 01 84 00 18 02 97 10 21 72 82 00 00 00 00 7E
15:02:36. 434477 13 00 00 00 01 84 00 13 03 81 10 21 66 16 00 OO 00 00 B
15:02:36. 535 14477 13 00 00 00 01 84 00 13 11 13 10 21 61 15 00 00 00 00 7E
15:02:36. 636 |11+ @7 84 00 18 12
15:02:36. 736 ]TH<#77 13 00 00 00 01 84 00 13 16 96 10 21 45 16 OO DO 00 00 BB

o
5
2
2
2
2
8
g

15:02:36. 37 14477 13 00 00 00 01 84 00 13 22 48 10 21 40 04 0O 00 00 00 60
15:02:36. 938] 14477 13 00 00 00 01 84 00 18 24 78 10 21 34 S0 00 0O 00 00 41
15:02:37. 038]TH+#77 13 00 00 00 01 84 00 18 28 75 10 21 28 46 0O 00 00 00 EC
15:02:37. 130]TH--477 13 00 00 00 01 84 00 13 32 67 10 21 20 75 00 0O 00 00 OF
15:02:37. 24014477 13 00 00 00 01 84 00 15 33 94 10 21 14 81 00 00 00 00 42
15:02:37. 340]TH+477 13 00 00 00 01 84 00 18 41 65 10 21 05 81 0O 0O 00 00 0D
15:02:37. 441 [TH<-477 13 00 00 00 01 84 00 13 47 02 10 20 99 75 00 00 00 00 37
15:02:37. 541 |14 #77 13 00 00 00 01 84 00 15 51 14 10 20 93 71 0O 00 00 00 49
15:05.37 B43]TH— e 77 13 00 00 0O 01 o4 0 18 £4 &3 10 0 87 &5 0o 03 o0 tb 11
15:02:37. 743|177 13 00 00 00 01 4 00 13 56 33 10 20 &5 01 00 00 00 00 ED
15:02:37. 84414477 13 00 00 00 01 84 00 13 62 47 10 20 76 45 00 00 00 00 44
15:02:37. 945]TH+-477 13 00 00 00 01 84 00 15 64 24 10 20 69 81 0O 00 00 00 52
15:02:35. 040 [TH=#77 13 00 00 00 01 64 00 13 65 62 10 20 3 06 00 00 00 00 34
15:02:38. 146]TH<-477 13 00 00 00 01 84 00 13 74 04 10 20 56 42 0O 00 00 00 EF
15:02:38. 247]1H+#77 13 00 00 00 01 84 00 18 77 88 10 20 49 04 0O 00 00 00 2D
15:02:35. 347]TH=477 13 00 00 00 01 &4 00 15 80 12 1020 43 15 00 00 00 00 C8
15:02-35. 44511 $77 1300 00 00 0L 24 00 13 6 16 10 20 37 32 00 00 00 00 B8
15:02:33. 549 | TH+ @7 84 00 18 89 71 3070 00 00 0O 00 TA
12:05. 55, 22011477 13 00 00 00 01 o4 00 18 52 & 10 20 23 43 00 o0 on oo &F

ClearData| Dpanfile|[ Sendfile | Stop [ClearSendl™ OnToplv Engish mecmug@j
Contfun [TCPServer [ HEMShow SeveDats || ReceivedToFile [ SendiBi [ SendEvery hwsﬂwr
Remot|[120.76.28.211 [s0 [ Show Tine and Packe OverTine:[50  ms|Fo[l BytesTa[sRE < |veri fyfNone

Looal[192168.2041  [[4001 Discond

T Esscomiy

e R LIRS

CFERRISSCONE. 13. 17 HeEZ37 BIPCRITHESMIARARS . ART-ThreaddhE AFIFEREIRER S KORGTIEENFiSTEEM KIF—HNiFit R 3626632 HET Thread
|www.dasia.com [s:0 Ri620 [TCPserver [Disconnet] LocallP=192.168.16.180:4001

@ Input 77 series hexadecimal commands and click send to control via WLAN, as shown in the figure:

PORT COM Seftings Display Send Data Multi Strings Tools Help EREfEE PCBITH

ClearData| OperFilelf SendFile | Stop [ClearSend” OnTopl Engish SaveContid Bxr | —|
ComBun |TCPServer v | |¥ HEXShew SaveData || ReceivedToFile [ SendHEX [ SendEvery:|10 ms/Tim[ j
Renot]192.162.16.150 400 ¥ Show Tine snd Packs Orarline:[10  ms|¥o|l BytesTo[5R v ]rerifsfNone -

Local[19216816.180 _~[[4001 Dizoonf |77 07 0O 0D 00 01 04 OC

7 BBt T RSSO
RELRFEERS
CHEDEISSC0G. 13. 11 B2 BIECETHF NI R ARS . HRI-The o adhE \FIFFR SR FG: KEOGTIEENIFi FISER] 3 —fENiFi R S a06e F R -Thread

www.daxia.com §:16 R:32 TCPserver [eConnected] LocallP=192.168.16.180:4001 <-RemotelP=192.168.15.188:5

Note: If the Socket is abnormally disconnected or the network is abnormal, it may cause the listening to stop,
please pay attention to reopen the listening.
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String commands sent through the serial port

The following commands can configure the basic parameters of the sensor through the serial port. The serial
port parameters are 115200bps, 8-bit Frame Length, 1 stop bit, and no parity bit. For the use of the serial
port, please refer to the serial debugging tools section in the debugging method. The pictures are all using
the serial tool PuTTy and the sensor echo mode is set to the advanced mode.

Note: Only after setting mode is turned on, commands other than turning on setting mode can be used.
Tip: Any command sent in the setting mode will return OK or ERROR (actually "OK\r\n" or "ERROR\r\n").

@ Turn on the setting mode (send twice consecutively)

This command is no longer recognized after the setting mode is turned on, and will remain in the setting
mode unless it is reset or exited with EXIT.

Send: SENSOR+SET

Return: OK

# COMB - PuTTY

@ EXIT Turn off setting mode

Send: EXIT
Return: OK

# COMB - PuTTY

(3 HELP Get command help

Send: HELP
Return: OK

Bewis Sensing Technology LLC RTWAGI=It1ale Kelelyo M K= RESETON ool PAs Rl oPlo)
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@ ECHO echo mode setting and acquisition

MINIMALIST: Minimalist mode, only display the status of sending success or failure and query information,
there is no echo and each command prompt, suitable for embedded devices, as shown in the figure:

#* COMG - PuTTY

ADVANCED: Advanced mode, in addition to displaying all content, there are colors and special
marks for easy viewing, suitable for human-computer interaction, and the function of displaying

colors can only be displayed normally in serial tools (such as PuTTy) that support Linux special
characters, as shown in the figure :

Bewis Sensing Technology LLC ARWTAWAET s TeRele] o M K= HER ST eI Rk WA Rl cvlo)



. WF-WM420
% 7 SENSINGRIHER IS High Speed High Precision Inclinometer

Set echo mode

Send: ECHO+MINIMALIST or NORMAL or ADVANCED
return: OK

Example: ECHO+ADVANCED

o

2% COMBG - PuTTY

Get current echo mode

Send: ECHO+STATUS

Return: Current Mode: Current Mode
OK

# COMB - PuTTY

® ADDR device address (not IP address) setting and
obtaining Set the address, the address is not case sensitive:
Send: ADDR+SET +8-bit hexadecimal address

Return: OK

Example: ADDR+SET+0012ABCD

o

& COMB - PuTTY

Get current address:
Send: ADDR+STATUS
Return: Current Address: Address<0x current address>

OK

Bewis Sensing Technology LLC RTWAGI=It1ale Kelelyo M K= RESETON ool PAs Rl oPlo)
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£ COMB - PuTTY

® AOUT automatic output frequency setting and acquisition

The allowed frequency range is 0-1000 (Hz), but higher than 50Hz may cause unstable operation. Please try
to select a frequency within 0-50Hz. When the set automatic output frequency exceeds 1000, it is
automatically set to 0. When the set automatic output frequency is 0, the automatic output stops. When the
set frequency is not a common frequency, the actual frequency may be slightly different from the set
frequency, and the current frequency read shall prevail. The automatically output data content is the return
information of reading all the data in the hexadecimal command.

Set the automatic output frequency:
Send: AOUT+SET+Auto output frequency
Return: OK

Example: AOUT+SET+5

#* COMG - PuTTY

Get the current automatic output frequency:
Send: AOUT+STATUS
Returns: Current Status: Frequency<current frequency Hz>

#* COMG - PuTTY

@ WHLAN wireless information setup and acquisition
If the WLAN name or password appears +, \, ", please add "on both sides of the WLAN name or password,
and use \\ instead of \ and \" instead of ". If there is no password, you can write "" or not.

Set up Wi-Fi information:

Send: WLAN+SET+network name+network password

Return: OK

Example: WLAN+SET+WLANNAME+"12+\\AB\"x" The network name is WLANNAME and the password is 12
+\AB"x

WLAN+SET+"WLAN+NAME" Network name is WLAN+NAME, no password

#* COMG - PuTTY

WLANNAME+" 1244 Y

Bewis Sensing Technology LLC RTWAGI=It1ale Kelelyo M K= RESETON ool PAs Rl oPlo)
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Get current Wi-Fi information and status

Send: WLAN+STATUS

Return: Current Status: SSID<current network name> Password <current password>
Connected or Disconnected

SOCKET socket settings and acquisition

The protocol can choose TCP or UDP protocol, the actual sending frequency (pack/s) of UDP can be higher
but the packet will be lost. Higher transmission frequency does not mean higher transmission speed (Byte/s)
or higher automatic output frequency upper limit (Hz) that can be set. Under normal circumstances, the limit
transmission speed using UDP is only slightly higher than that using TCP, but Using UDP can significantly
reduce the combined sending of multiple packets.

Set Socket information:

Send: SOCKET+SET+TCP or UDP+target IP+target port
Return: OK

Example: SOCKET+SET+TCP+192.168.0.1+4001

Get the current Socket information and status:

Send: SOCKET+STATUS

Return: Current Status: Protocol<current protocol> IP<current target IP> Port<current port>
Connected or Disconnected

® ZERO zero state setting and acquisition

Setting the relative zero point will use the current angle as the zero point reference, and setting the
absolute zero point will clear the relative zero point information and use the factory-set zero point as the
zero point reference.

Set relative zero point or absolute zero point

Send: ZERO+SET+RELATIVE (relative zero) or ABSOLUTE (absolute zero)
Return: OK

Bewis Sensing Technology LLC RTWAGI=It1ale Kelelyo M K= RESETON ool PAs Rl oPlo)
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Get the current zero state
Send: ZERO+STATUS
Return: Current Status: Current status

@ SAVE Save configuration

Save the sensor address, sending frequency, WLAN and SOCKET configuration, but do not save the
echo mode.

The saved basic configuration (SENSOR) includes sensor address, automatic output frequency, and
zero point information; the network configuration (NETWORK) includes WLAN and Socket
configuration; all configurations include all the saved configurations mentioned above.

The storage process may cause slight freezes. At this time, the data transmission may be wrong, and
the network connection may be temporarily disconnected. If you mind, please send the save
command when the automatic output stops. Please do not send any through the serial port or
network before returning the save result. command.

Send: SAVE+SENSOR or NETWORK or ALL

Return: OK

£ COMB - PuTTY

@) REBOOT Device restart

After restart, it will exit the setting mode and discard the unsaved settings. If you need to re-enter,
please enter the command to open the setting mode again.

Send: REBOOT

Return: OK

Bewis Sensing Technology LLC RTWAGI=It1ale Kelelyo M K= RESETON ool PAs Rl oPlo)
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Hexadecimal commands sent over the network

Identifier Frame Length Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (n byte) (1 byte)
0x77

Data format: 16

Identifier: Fixed to 77

Frame Length: Length from Frame Length to Checksum (included)

Address Code: Address of acquiring module, default 0X00000001

Data: Content and length variable according to Command.

Checksum: Sum of Frame Length, Address Code, Command, and Data .No entry is considered.

2.1 Read angle of X axis Command: 77 07 00 00 00 01 01 09

Identifier Frame Length Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte) (1 byte)
0x77 0x07 0x01

Response Command:
Identifier Frame Length Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (4 byte) (1 byte)
0x77 0x0B 0x81 OXSXXXYYYY

Note: The data field is 4 bytes which return the angle value, for the compressed BCD code, S is the symbol bit (0
positive, 1 negative) XXX is a three-digit integer value, YYYY is a small value. Other axis data is the same. For
example, 10268010 represents -26.8010 degrees.

2.2 Read angle of Y axis Command: 77 07 00 00 00 01 02 OA

Identifier Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte) (1 byte)
0x77 0x07 0x02
Response Command:
Identifier Frame Length ~ Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (4 byte) (1 byte)
0x77 0x0B 0x82 OXSXXXYYYY
2.3 Read all data Command: 77 07 00 00 00 01 04 0C
Identifier ~ Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte) (1 byte)
0x77 0x07 0x04
Response Command:
Identifier Frame Length ~ Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (12 byte) (1 byte)
0x77 0x13 0x84
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The Data part is 12 Byte, divided into four groups, namely x-axis angle, y-axis angle, temperature,
battery power. Each group of angle 4 bytes is a compressed BCD code, the first bit is the sign bit (0
positive, 1 negative), three integer values, four decimal places; temperature 3 bytes is the compressed
BCD code, the first bit is the sign bit (0 positive, 1 negative), three-digit integer value, two decimal
places; one byte of battery power.

Examples:

Send: 77 07 00000001 04 0C

Return: 77 13 00000001 84 10008680 10052000 002677 09 89

among them:

77 is the prefix Identifier;

13 is the byte length from the second digit to the last digit (decimal is 19);

00000001 is the address (factory default 00000001);

84 represents the reading angle of Command;

The last digit 89 is the hexadecimal sum (round down) from the second digit (07) to the penultimate digit (89);
10008680 10052000 002677 09 is the data bit.

In the data bit:

1 000 8680 represents the X axis angle is -0.8680;

1 005 2000 represents the angle of Y-axis is-5.2000;

0 026 77 means the temperature is 26.77°C;

The battery capacity of the 09th generation battery ranges from 00 to 09. The highest power is 09 (full state)
and the lowest is 00 (needs to be charged).

The above red fonts are sign bits (0 positive, 1 negative), blue fonts are integer bits (BCD code), and purple

fonts are decimal places (BCD code).

2.4 Set relative/absolute zero Command: 77 08 00 00 00 01 05 00 OE

Identifier Frame Length Address Code Command Data Checksum

(1 byte) (1 byte) (4 byte) (1 byte) (1 byte) (1 byte)
0x00 Absolute zero

0x77 0x08 0x05 0x01 Relative zero

Response Command:

Identifier  Frame Length Address Code Command Data Checksum

(1 byte) (1 byte) (4 byte) (1 byte) (1 byte) (1 byte)
0x00 Succeeded

0x77 0x08 0x85 OXFF Failed

If set to absolute zero, the measurement angle is based on the factory-set zero. If set to relative zero, the
measurement angle is based on the current position.

The factory default is absolute zero. After setting, the save command (77 07 XXXXXXXX OA YY) must be sent to
write to the internal storage, otherwise the previously saved configuration will be restored after reset.

2.5 Query relative/absolute zero Command: 77 07 00 00 00 01 OD 15

Identifier Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte) (1 byte)
0x77 0x07 0x0D

Response Command:
Identifier Frame Length Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (1 byte) (1 byte)

0x00 Absolute zero

0x77 0x08 0x8D OxFF Relative zero
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2.6 Set automatic output frequency Command: 77 09 00 coo
Identifier Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (2 byte) (1 byte)
0x77 0x09 0x0C OxXXXXX
Response Command:
Identifier Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (1 byte) (1 byte)
Ox77 0x08 0x8C 0x00 Succeeded

OxFF Failed

The data part is a 4-bit compressed BCD code. The allowed frequency range is 0-1000 (Hz), but higher
than 50Hz may cause unstable operation. Please try to select a frequency within 0-50Hz. When the set
automatic output frequency exceeds 1000, it is automatically set to 0. When the set automatic output
frequency is 0, the automatic output stops. When the set frequency is not a regular frequency, the
actual frequency may be slightly different from the set frequency, and the actual frequency obtained
through the serial port shall prevail. After setting, the save command (77 07 XXXXXXXX 0A YY) must
be sent to write to the internal storage, otherwise the previously saved configuration will be restored
after reset. The automatically output data content is the return information of reading all the data in

2.7 Set module address Command: 77 0B 00 00 00 01 OF 12 34 56 78 2F

Identifier Frame Length Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (4 byte) (1 byte)
0x77 0x0B 0xOF OXXXXXXXXX

Response Command:
Identifier ~ Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (1 byte) (1 byte)

0x00 Succeeded

0x77 0x08 Ox8F OxFF Failed

The module address is 8-bit hexadecimal data, and the factory default is 0x00000001, which will take
effect immediately after modification (including response commands). After setting, the save
command (77 07 XXXXXXXX 0A YY) must be sent to write to the internal storage, otherwise the
previously saved configuration will be restored after reset.

2.8 Query module address Command: 77 07 00 00 00 00 1F 26

Identifier Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte) (1 byte)
0x77 0x07 0x00000000 Ox1F
Response Command:
Identifier Frame Length  Address Code Command Data Checksum
(1 byte) (1 byte) (4 byte) (1 byte) (4 byte) (1 byte)
0x77 0x0B Ox9F OXXXXXXXXX
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2.9 Save Settings

WF-WM420

vOENSING QAT High Speed High Precision Inclinometer

Command: 77 07 00 00 00 01 OA 12

Identifier Frame Length Address Code Command Data
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte)
0x77 0x07 0x0A
Response Command:
Identifier Frame Length Address Code Command Data
(1 byte) (1 byte) (4 byte) (1 byte) (1 byte)
0x77 0x08 0x8A A E;fe“jeded
2.10 Reboot Command: 77 07 00 00 00 01 44 4C
Identifier Frame Length ~ Address Code Command Data
(1 byte) (1 byte) (4 byte) (1 byte) (0 byte)
0x77 0x07 0x44

SIS T ls M E=Te s Tgle]lele\VANREY www.bwsensing.com Tel: +86 189 2129 2620
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Sensor data transmission process

Sensor
power up

@Send data

Change or

Sensor data transmission process:

@ You can use the command WLAN+SET+... to set or use the command
WLAN+STATUS to check whether it is connected;

@ It can be set through the command SOCKET+SET +... or through the
command SOCKET
+ STATUS to see if it is connected;

® You can use the command AOUT+SET+... to set or use the command
AOUT+STATUS to view the current automatic output frequency;

@ Data can be received at the receiving terminal (if it is UDP protocol, it
depends on the network situation);

® It can be set by the command AOUT+SET+...;

® It can be set by the command SOCKET+SET+..,, if it is disconnected due
to network reasons, the sensor will automatically reconnect;

@ It can be set by the command WLAN+SET+..., if it is disconnected due
to network reasons, the sensor will automatically reconnect.
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(1) No response to send string command
There may be no power supply or the switch is not turned on;
Maybe the serial port baud rate is not 115200bps;
The wrong serial port number may be selected;
It is possible that operations other than the opening setting mode have been performed when
the echo mode is MINIMALIST mode and non-setting mode. Please refer to <1 Open Setting
Mode> in the string command part to enter the setting mode and then perform other
operations;
If there is a response but no information is returned, it may be because you did not enter the
setting mode. Please refer to <1 Enable Setting Mode> in the string command section.

(2) The data receiver cannot receive the data

Maybe the WiFi is not connected. You can check the current WiFi connection by command WLAN
+STATUS. If the message...Disconnected... appears, it means there is no connection. Please see the

following item (3) for more information;
Maybe the Socket is not connected. You can check the current SOCKET connection by command
SOCKET+STATUS. If there is a...Disconnected... message, it means there is no connection. Please
see the following item (4) for more information;
The automatic output frequency may be 0. You can view the current automatic output frequency
through AOUT+STATUS. Note that if the set automatic output frequency exceeds 1000, the sensor
will automatically set the frequency to 0. At the same time, unless you have special needs, please
do not set the automatic output frequency high At the rated frequency.

(3) WIiFi can't connect
Maybe the WiFi signal is not covered or there is no wireless signal that the sensor can recognize,
the sensor can only connect to 2.4G WiFi (802.11b, 802.11g, 802.11n);
It is possible that the wireless router has set up mechanisms such as whitelisting, please ask the
company IT for details;
It is possible that the WiFi name or password contains +, \, "characters but it is not set in
accordance with the prescribed format. Please refer to the <7 WLAN wireless information setting
and acquisition> part of the string command section to set it.

(4) Socket cannot connect
Maybe the WiFi is not connected, and the Socket can be connected only after WiFi is connected;
The Socket configuration of the sensor may not match the Socket configuration of the server,
including the protocol (TCP/UDP), IP or port inconsistency; the sensor and the data receiving
terminal may not be in the same local area network that can be connected, and the receiving
terminal is not using the public network IP Or the port that has been mapped to the public
network IP; when the receiving terminal is connected to multiple local area networks, the IP
listening by the receiving terminal may not be the IP of the network where the sensor is located;
It is possible that the wireless router is equipped with AP isolation and other mechanisms. For
details, please ask the company's IT.

(5) The sensor worked normally before, but it cannot send data normally after it is powered on
again
It is possible that the save command was not sent before the power failure. After the
configuration, please refer to <10 SAVE save configuration> in the string command section to
save.
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Executive standard
o Enterprise quality system standard: ISO9001:2015 standard (certificate number: 23919Q10455R0S)

o CE certification (certificate number:M.2019.103.UY1151)
o RoHS (Certificate: G190930099)
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