USER GUIDE FOR LONG RANGE
WIRELESS CO-ORDINATOR WS5433-
CL

WS433-CL-MN-EN-01 FEB-2020

This document is applied for the following products

SKU WS433-CL HW Ver. 2.4 FW Ver. 1.9
Wireless Sensor Co-ordinator with external antenna 0 dbi, M12-Female connector, 4-pin, coding A,
WS433-CL-04 RS485 ModbusRTU

Item Code

RS485/USB multi-purpose Configuration cable** with connector m12 male, female and flying
RS5485-FM12-USB-1 leads, with Power adapter 12VDC/2.0A

1. Functions Change Log

HW Ver. FW Ver. Release Date Functions Change

2.4 1.9 NOV-2019

2. Introduction

WS433-CL is a wireless co-ordinator in a wireless sensor network, a high-performance type. It is able to configure the
parameters for all end nodes in the network. By the Sub-Ghz technology from Texas Instruments, it is easy to establish
multiple networks in same area without interference or channel conflict. One co-ordinator can handle maximum of 40
end nodes in its network. LOS transmission distance up to 6000m. The WS433-CL also has the option of adding an loT
Gateway built-in to facilitate remote configuration and diagnostics, as well as remote monitoring and control via any
IloT platform. The installation and configuration is very simple. Setting up a wireless sensor network has never been
this easy.
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3. Specification

Communication

Data speed

Tranmission distance

Antenna

Power supply

Electrical connector

RF frequency band

Ready to comply

Vietnam Type Approval Certification

Security Standard

Operating temperature

Housing

Included accessories

Product dimension

Net weight

Box dimension

LONG RANGE WIRELESS COORDINATOR

V.9

6000m LOS

WS433-CL

RS485

Up to 50kbps

LOS 6000m @ 50 kpbs (antenna height is 4m minimum)

Standard external antenna 0 dbi, option 3dbi, 6dbi, 9dbi

7..48 Vdc @ 500mA max

M12-female, 4-pin A-coding

Free license ISM 433.92Mhz (for others 868, 915, 920Mhz, refer related
datasheets)

ETSI EN 300 220, EN 303 204 (Europe) FCC CFR47 Partl5 (US), ARIB
STD-T108 (Japan)**

QCVN 73:2013/B , QCVN 96:2015/B (DAVITEQ B00122019)

AES-128

-400C..+850C

Aluminum + Polycarbonate, IP67

Mounting bracket for wall mount

H106 x W73x D42 mm (excluded antenna)

190 grams

W160 x D150 x HI00 mm
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4. Product Pictures
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5. Operation Principle

5.1 Add sensors node to Co-ordinator WS433-CL
5.1.1. Add Sensor Node ID automatically
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INSTALL ANTENNA PIN ASSIGNMENT & WIRING

)

M12 Plug Male Connection
(Right side)

1 - PWR+ (RED)

2 - A (White)

3 - GND (Black)
4 - B (Green)

l'I 120Q
[Stave 3]

WS433-CL-H10.PNG WS433-CL-H18.PNG
Step 1: After supplying power the Co-ordinator via M12 connector, the Node ID must be registered within the first 5
minutes, up to 40 WS.

Step 2: Bring the wireless sensor closer to the Co-ordinator's antenna then take off the wireless sensor battery, wait
for 5s then insert the battery again. If:

e Buzzer plays 1 peep sound, LED blink 1 time, that means registering Node ID on Co-ordinatorsuccessfully.
e Buzzer plays 2 peep sounds, LED blink 2 times, that this Node ID isalready registered.

If you do not hear the "Peep" sound, please disconnect the power the co-ordinator, wait a few minute and
try again.

Node id added in this way will be written to thesmallest node_id_n address which is =0.
Set Rssi_threshold (see RF MODE CONFIG (in the Modbus Memmap of WS433-CL), default -25): The case if Co-
ordinator is on high position and need to add node sensor. We set the sensor as close as possible and set the

Rssi_threshold to -80, -90 or -100 to increase the sensitivity to allow WS433-CL-04 can add sensors at a longer
distance. After that, perform 2 steps of adding sensors and then reset Rssi_threshold = -25.

Enb_auto_add_sensors configuration (see RF MODE CONFIG (in the Modbus Memmap of WS433-CL)): In case
you do not want to turn off the power WS433-CL, you can set Enb_auto_add_sensors = 1, this way we have 5
minutes to add nodes (add up to 40 nodes) . After 5 minutes Enb_auto_add_sensors will automatically = 0.
Memmap resgisters

You can download Modbus Memmap of WS433-CL with the following link:

https://filerun.daviteq.com/wl/?id=BKEaUzdArkocOHc7nfpRShdPVToVrqQZ

5.1.2 Add sensor node into WS433-CL-04 (1) through intermediate
WS433-CL-04 (2) and Modbus

IN CASE the sensor need to be added to WS433-CL-04 (1) has been installed in a high position, the

o sensor cannot be brought close to WS433-CL-04 (1).

First, you need to prepare
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For example: WS433-CL-04 (1) has connected 1 sensor node and needs to connect 1 more sensor node WS433-
M12F. So we use a WS433-CL-04 (2) to configure the 2nd sensor connected to WS433-CL-04(1)

Step 1: Add Sensor Node ID automatically to WS433-CL-04 (2) (steps as above video)

Step 2: Use the RS485 configuration cable to communicate with the Co-ordinator WS433-CL-04(2) via Modbus
software (in the link below), then write the ID of the Co-ordinator WS433-CL-04(1) into "Co-ordinator id" and
sync with the sensor node

Daviteq Modbus Configuration Tool: https://filerun.daviteq.com/wl/?
id=yDOjE5d6kqFIGNVVIMdFg19Aad6awOHs

i ]
Template WS433-CL-Template Adding Wireless Sensor: https://filerun.daviteq.com/wl/?

id=cuVB3swIFLoYbiZeK11hpOOw8NW2vU7w

@ How to use the Modbus configuration software
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e Unzip file and run file applicationDaviteq Modbus Configuration Tool Version

<« v P « TOOLS-5W-EN-02 » Daviteq Modbus Configuration Tool Version 1.2

v O
MName Date medified Type Size
3 Quick access
common_lib.dll 03,/08/2019 508 PM Application exten... 20 KB
I Desktop e — — . e L
[ [#:] Daviteq Modbus Configuration Tool Version ] 03/14/2019 10:30 AM Application 27 KB
¥ Downloads 2 master_lib.dll 03/14/2019 10:27 AM Application exten... 3KB
Documents * mb_lib.dll 03/08/2019 5:08 PM Application exten... 232 KB
[&=] Pictures -
e Choose COM Port (the Port which is USB cable plugged in)
e Set the BaudRate: 9600, Parity: none
Eﬁ Daviteq Medbus Configuration Teel Version 1.2 = a X
: FILE EDIT disconnected A
) Status ix X m 0 19/03__16:44
Port BaudRate _ Parity [0°¢ 0 cﬁ;cg;mecéed
- = = i 19/03__16:44
[lm‘ 9600 none ] ok ,O il
—_— 19/03__16:44
crc |0 -
Disconnect wmo o amaes o
Func Reg Num Format Prm Name Setting Value Read Value CLEAR Ex
e 1 |0 v | - \

e Click “Connect “ untill the Status displays “disconnected” to “connected”. It means the WS433-CL-04 is
being connected with computer;
e Next, we need to import the configuration file for WS433-CL-04 by importing the csv file: Go to MENUFILE /

Import New / => select the file with name WS433-CL-Template Adding Wireless Sensor.csv (after unzip
file).
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E Daviteq Modbus Configuration Tool Version 1.2 - O X
nnected
@ Open X %3_15:44
: connected
A |« WS4, » WR433-AP-EN-05 - W5433-CL-Template Adding ... v O O Search WR433-AP-EN-05-.. (03_16:44
connected
f03__16:44
Organize New folder iz [ @ inecled
-~
A -
B3 This PC Name Date modified =
I _J 3D Objects WR433-AP-EN-05 - WS433-CL-Template Adding Wireless Sensor 03/12/2020 3:06 PM
[ Desktop
Documents
& Downloads
D Music
[&=] Pictures v RC >
File name: | WR433-AP-EN-05 - W5433-CL-Template Adding Wireless Sensor v| |esv v
| Open | ‘ Cancel ‘

e We can see that WS433-CL-04 (2) has connected the sensor to the sensor's id node s/n and the co-ordinator id

s/n syncs with the sensor

[% Daviteq Modbus Configuration Tool Version 1.2 = [m] X
i FILE EDIT _ ected 34378 ?E:u ?isﬁn;s ~
Port BaudRate  Parity B 92000265CB ~llx 30534 disconnected
[coms | 600 | [none S 000301 BAOD Q2E5Ca ok |30533 oty
= Fiii cre =
Disconnect o v ||tmo [3843 I v
Func Reg Num Format Prm Name Setting Value Read Value | CLEAR I Ex
1 M3 -~ 272 1 uint  ~ Num of Node 1
» 2 M3 -~ 273 2 |uint - 190000062
3 3k 275 2|uint -~ |/Nodeid2 0
4 M3 -~ 277 2 uint - |Nodeid3 0
5 M3 ~ 279 2 |uint - |/Nodeid 4 0
6 <3 - 281 2|uint -~ |/Nodeid5 0
7 M3 - 283 2|uint - |Nodeid6 0
g M3 - 285 2 |uint  ~|Nodeid 7 0
9 M3 - 287 2|uint - |/Nodeid8 0
10 M3 - 289 2 |uint  ~|Nodeid 9 0
1 M3 - 291 2 | uint ~ |Node id 10 0

[ Daviteq Modbus Configuration Tool Version 1.2 == O X
© FILE  EDIT Run Pro ~
. 16/03__11:39
Port BaudRate  Parity 40.682:x: 00 03 03 72 00 02 65 85 Al 31273 disconnected
jcoms -] o600 | [none | 07 800303 0A 0000 el ok 31272 Pty
—_— 40.858m: 000304 00000000 EAF3 ce 1 16/03_11:39
DEsanast 40.870t«: 000303C2 00026462 nected
v |[tmo |3843 v
Func Reg Num Format Prm Name Setting Value Read Value \ CLEAR I Ex &
7 M3 - 343 2 uint  ~|Nodeid 36 0
8 M3 - 345 2 |uint  ~|Nodeid 37 0
1 M3 - 347 2|uint -~ |Nodeid 38 0
o M3 -~ 349 2|uint - |Nodeid 39 0
a M3 - 351 2 \uint  ~|Node id 40 0
» 2 M3 - 402 2 |uint Co-ordinator id syn.. 1601211569
43 3 E 442 2 uint -~ |Co-ordinator id syn... 0
4 M3 - 482 2 \uint - |Co-ordinator id syn... 0
45 3 ks 522 2 uint  ~|Co-ordinator id syn... 0
4% M3 -~ 562 2 uint - |Co-ordinator id syn. 0
47 M43 -~ 602 2/ uint ~|Co-ordinator id syn... 0
8 M3 - 642 2 uint - |Co-ordinator id syn 0
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e In the row Co-ordinator id sync to node 1, we change the co-ordinator id WS433-CL-04(2) of sensor node to co-
ordinator id WS433-CL-04 (1) by Uncheck Func 3 => change Func from 3 to 16

ﬂ Daviteq Modbus Configuration Tool Version 1.2 - O X
FILE  EDIT Status el ) ) [Pl 2754 o B
Port BaudRate Parity 365880 000304B2000264CD Al 25910 disconnected
[coms | ls600 | lnone | gt 000%040AB0O2ES 11 ok |25909 decosmecisd.
36.779.r: 00 03 04 00 00 00 00 EA F3 crc 1 16/03_11:39
Disconnect 367820« 0030502000264 D6 necied
v ||tmo 3843 v
Func Reg Num Format Prm Name Setting Value Read Value | CLEAR | Ex *
7 3 - 343 2 uint - Nodeid 36 0
38 i - 345 2 uint -~ |Nodeid 37 0
39 3 - 347 2 uint - Nodeid 38 0
40 i - 349 2 uint -~ |Nodeid 39 0
4 3 - 351 2 uint - Nodeid 40 0
» 42 O3 |- 402 2 |uint -~ |Co-ordinator id syn... 1601211569
1 M3 442 2 |uint  ~|Co-ordinator id syn... 0
4 4 482 2| uint - | Co-ordinator id syn... 0
45 522 2 uint - | Co-ordinator id syn... 0
4% 3 - 562 2| uint - | Co-ordinator id syn... 0
4 3 - 602 2 uint - | Co-ordinator id syn... 0
8 3 - 642 2|uint - |Co-ordinator id syn 0
49 3 - 682 2|uint - |Co-ordinator id syn 0

e Type in Setting Value the co-ordinator id of WS433-CL-04(1) => Check Func 16 if Read
Value show OK which mean it's wrote successful
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ﬂ Daviteq Modbus Configuration Tool Version 1.2 - O X
FILE  EDIT Status x() =@ _—40524 ?gpﬂgj%?fgg "
Port BaudRate Parity 50.701+«: 00030157000275F6 Al X 36681 disconnected
oo ] [amn | e | [ XRHBBEAGO R NIE
50.825r: 00 03 04 00 00 00 00 EA F3 crc 1 16/03_11:39
50.828t: 0003015B0002B5F5 nected
v ||tmo 3843 v
Reg Num Format Prm Name Setting Value Read Value | CLEAR | Ex *
343 2 |uint - |Nodeid 36 0
345 2 |uint - |MNodeid 37 0
347 2 |uint - |MNodeid 38 0
349 2 |uint - |MNodeid 39 0
351 2 |uint - |Nodeid 40 0
402|  2[uint - |Co-ordinatorid syn. EPIRCCC I 1601211589
442 2 |uint  ~|Co-ordinator id syn... 0
482 2 |uint - |Co-ordinator id syn... 0
522 2 |uint  ~|Co-ordinator id syn... 0
562 2|uint - |Co-ordinator id syn... 0
602 2 |uint - |Co-ordinator id syn... 0
642 2 |uint -~ |Co-ordinator id syn... 0
ga9 2 yint « | Co-ordinator id svn 0
:-5 Daviteq Modbus Configuration Tool Version 1.2 - m] *
FILE  EDIT Status connected ) =) 7130 B P |8
Port BaudRate Parity 34338t 000306920002 64 BF X 43287 disconnected
cows ] [ommo | e v| 2 ROBEBACD R
34513 000304 00000000 EAF3 cre 1 16/03_11:39
e 34526t 000306 E200026564 nected
v [|[tmo |3843 v
Func Reg Num Format Prm Name Setting Value Read Value | CLEAR | Ex *
¥ A 343 2|uint  ~|Nodeid 36 0
38 3 - 345 2|uint - |Nodeid37 0
3 A 347 2|uint  ~|Nodeid 38 0
40 3 - 349 2|uint - |Nodeid39 0
)l A 351 2|uint  ~ | Nodeid40 0
42 16 - 402 2 |uint - |Co-ordinator id syn... 1601211440 1601211569
43 3 - 442 2 \uint - |Co-ordinator id syn... 0
44 < - 482 2 |uint - |Co-ordinator id syn... 0
%5 M3 - 522 2 \uint - |Co-ordinator id syn... 0
46 3 - 562 2 |uint - |Co-ordinator id syn... 0
47 3 - 602 2 |uint - |Co-ordinator id syn... 0
w7 A . a49 2 | int - | Co-ardinator id evn i]

e Change Func 16 to 3 then Check to read the value we just wrote in => ifRead Value show the co-ordinator id

of WS433-CL-04 (1) that mean the sensor node has sync with WS433-CL-04(1)

|5 Daviteq Madbus Configuration Taal Version 1.2 - m} X
FILE EDIT Status 'XO "‘O m 41264 51;;1 ngi%'?gs ~
Port BaudRate Parity 45650+« D003 03 9A 00 02 E5 B1 Al 37421 disconnected
ooms -] oso0 | [none | (375 GG303co00006000 ok 37420 dncornecios
49.807rc 00030400000000EAF3 cre q 16/03__11:39
Disconnect 498704 0003 03 EA 0002 E46A nected
v ||[tmo 3843 v
Func Reg Num Format Prm Name Setting Value Read Value CLEAR Ex
37 A 343 2 |uint - Nodeid 36 0
8 3 - 345 2 |uint - Node id 37 0
33 A 347 2 |uint - Nodeid 38 0
40 3 - 349 2 |uint - Node id 39 0
41 A 351 2 |uint - Nodeid 40 0
v 22016 -| 402  2|uint - Co-ordinatorid syn.. | 1601211440
43 3@ 442 2 \uint -~ Co-ordinator id syn.._ 0
44 3 - 482 2 |uint - Co-ordinator id syn... 0
45 3@ 522 2 \uint -~ Co-ordinator id syn.._ 0
46 3 - 562 2 |uint - Co-ordinator id syn... 0
47 3@ 602 2 luint -~ Co-ordinator id syn... 0
48 3 - 642 2 unt - Co-ordinator id syn... 0
45 M3 - 682 2 luint  ~ | Co-ordinator id syn 0
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|- Daviteq Medbus Configuration Teol Version 1.2 - m} X
FILE EDIT Status “0 'XO m51ggg ?E;‘ ngi%'?gs ~
Port BaudRate Parity 47498tx: DD03014F0002F5F1 Al 47255 disconnected
coMs | fas00 | [none | (7355 B0G 0151 0002087 ok 47254 dncorretied
47620 D003 04 00 00 00 00 EAF3 orc 1 16/03__11:39
Disconnect 47622 D003 01530002 34 37 nected
v |[tmo 3843 v
Func Reg Num Format Prm Name Setting Value Read Value CLEAR Ex *
7 M]3 - 343 2 |uint - Node id 36 0
8 M3 - 345 2 |uint - Nodeid 37 0
3 M3 - 347 2 |uint - Nodeid 38 0
w M3 - 349 2 |uint - Nodeid 39 0
41 4|3 - 351 2 |uint - Node id 40 0
v 2 |3 -| 402] 2|unt - Co-ordinatorid syn | 1601211440
4 M3 - 442 2 luint  ~ Co-ordinator id syn... 0
4 |H3 - 482 2 |uint - Co-ordinator id syn... 0
4 M3 - 522 2 luint  ~ Co-ordinator id syn... 0
4% M3 - 562 2 |uint - Co-ordinator id syn... 0
47 3° 602 2 luint -~ Co-ordinator id syn._._ 0
4 M3~ 642 2 luint - |Co-ordinator id syn 0

Step 3: Using iConnector, Modbus on Globiots communicating with WS433-CL(1) to write node ID of sensor
node to node address id = 0 followed by node id already in “Adding Wireless sensor (in the Modbus

Memmap of WS433-CL)” area.

Ex: In globiots, create a parameter with the address space x3000 then create a modbus command according to
the memmap file.

e Function 3: Read holding registers
e Function 4: Read input registers
e Function 16: Preset Multiple registers

20/03/2020 10:21:43 GMT+07:00

Management ¥ % Configuration ¥ Administrators ¥ —
8 e % Configu 4 connected

@ Home > {}f Parameter Management > i= List Parameters

i= List Parameters Of il NRG_—_GE z

Show| Al v |Rows .
O Name Virtual Parameter Logged unit Address *  DataType Data Length
=y O [cA % 2000 Unsigned Integer 16 2
= O e C 2002 Float 4
= O = % 2007 Unsigned Integer 16 2
= O [ c 2008 Eloat 4
= O = 2010 Unsigned Integer 32 4
| = []  IDNODE2 = 2015 Unsigned Integer 32 4
= O [c 2020 Unsigned Integer 16 2
[ = []  WRITEID NODE2 © 3000 Unsigned Integer 32 4 ]
Showing 1 to 8 of & entries «First | € previous | Next | Lasth

AR GEELE I

W% =~ 7 . .
d .g|°b|9ts @ Managementv % ConfigurationV  §. Administrators v

() Home > Modbus Configuration

ETT—— ]

ADD MODBUS CONFIG

Response Location slave Adress Function Code Parameter 01 Parameter 02

| Function 01 - { Ad |

MODBUS CONFIG LIST

] Response Location Slave Adress Function Code Parameter 01 Parameter 02
po
= ] 2000 o1 Function 04 0000 0002
= O 2007 o1 Function 04 0020 0003
= (m 2020 o1 Function 03 0110 0001
=. O 2010 o1 Function 03 0111 0002
= [] 2015 o1 Function 03 o113 0002
= [] 3000 o1 Function 16 0113 0002

¢ Next add container on the dashboard, then add the parameters created to container as button Write ID Node
2Il
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L\ ._ g |Obiots @ Management v % Configuration & Administrators v

by daviteq

(A Home > (P Dashboard

+  ADDING SENSOR | SENSOR MONITORING  SENSOR MONITORING

Reading Sensor Node " Adding Sensor Node "~

Number of Node 1 Name Write ID Node
Sensor Node 1 422000128 Sensor Node 1
Sensor Node 2 0 Sensor Node 2

e Click "Write ID Node 2" to write the id of node 2 to the co-ordinator WS433-CL-04

Set data to parameter 'WRITE ID NODE 2'

Value 190000062

g |°b ts @ Managementv % Configuraton¥ & Administrators v

(@ Home > (P Dashboard

+ ADDING SENSOR | SENSOR MONITORING  SENSOR MONITORING

Number of Node 2 Name Write ID Node

Sensor Node 1 422000128 Sensor Node 1 Wiite ID Node 1

Sensor Node 2 190000062 Sensor Node 2 Write ID Node 2
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L. .. -g IO bipts @ Management ~ %y Configuration v A, Administrators v
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5.2 Configuring the co-ordinator WS433-CL

¢ Num of Node will indicate the number of nodes managed by WS433-CL.

e Every time a node is added, the Num of Node willincrease by 1.

e Every time a node is deleted, the Num of Node isreduced by 1.

e Writing Num of Node = 0 willdelete all 40 node ids to 0.

o If you want to delete a node id, then write it = 0 with theWrite function is 16 and the Read function is 3.

First, you need to prepare
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RS485
Computer Configuration Cable

Power Adapter 12-24VDC

WS433-CL-H9.PNG

Step 1: Connect Antenna, RS485 - configuration cable and power supply co-ordinator

INSTALL ANTENNA CONNECT CO-ORDINATOR TO RS485 - CONFIGURATION
CABLE via M12 CONNECTOR

WS433-CL-H10.PNG W8433-CL-H12.PNG
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SUPPLY POWER 12-24VDC

WS433-CL-H11.PNG

Step 2: Open Modbus tool on PC

CONNECT RS485 - CONFIGURATION
TO COMPUTER via USB

WS433-CL-H13.PNG

e You can download Daviteq Modbus Configuration Tool with the following link:

https://filerun.daviteq.com/wl/?id=yDOJE5d6kqFIGNVVIMdFg19Aad6awOHs

| @ Template File: https://filerun.daviteq.com/wl/?id=hgrjOg3wwvyrvAZ54p8iZiFpDyXTcnec

| i How to use the Modbus configuration software

e Unzip file and run file application "mb_master 1.1"

.

Mame Date modified

D commaon_lib.dll 2019-03-08 17:08
D master_lib.dll 2019-03-14 10:27
D mb_lib.dll 2019-03-08 17:08

[22] mb_master 1.1

2019-07-01 10:58

e Choose COM Port (the Port which is USB cable plugged in)

¢ Set the BaudRate: 9600, Parity: none

Type

Application exten...
Application exten...

Application exten...

Application

Size

[5! Daviteq Modbus Configuration Tool Version 1.2

= [} X
FILE EDIT disconnected A
, Status tx X m 0 19/03__16:44
Bod BaudRate _ Parly rX 0 di;cg;mecéed
o » = ' 19/03__16:44
[ COMS5 9600 none ] ok _0 disconnected
— crc |0 19/03__16:44
Disconnect 5o e o
Func Reg Num Format Prm Name Setting Value Read Value CLEAR Ex
e 1 |0 . | =

e Click “Connect “ untill the Status displays “disconnected” to “connected”. It means the WS433-CL-04 is
being connected with computer;
o Next, we need to import the configuration file for WS433-CL-04 by importing the csv file: Go to MENUFILE /
Import New / => select the template file (csv).
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' Open et
« v A » ThisPC » Downloads » mb_master 1.1 v ] 2 Search mb_master 1.1

Organize » New folder =z » [H 0

[ This PC ) MName Date modified Type Size
_J 3D Objects WR433-AP-EN-08_Template WR433_V2.0  2020-12-09 15:14 Microsoft Excel C... 2KB
[ Desktop
Documents
; Downloads
ﬁ Music
[&] Pictures
m Videos
i Local Disk (C)

- System Reservec
- Instrument (F:)

- Design (G1)

# Metwork

W

File name: | WR433-AP-EN-08_Template_WR433_V2.0 v| [csv vl

| Open | | Cancel |

Step 2: Check information of sensor.

5.3 Hall sensor and button function

Push Button or Hall sensor for the first 5 minutes when power is available:

Press and hold the push button or bring the magnet near the Hall sensor for2s => see the LED blinkonce or the
buzzer will ring 1 Beep => release the push button or take the magnet out to set RF data rate RF’50 kbps

Press and hold the push button or bring the magnet near the Hall sensor fol5s => see the LED blinktwice or
the buzzer beep 2 Beep => release the push button or take the magnet out to set RF data rate RF625 bps
Press and hold the push button or bring the magnet near the Hall sensor fol0s => see the LED blinking3
times or the buzzer buzzes 3 Beep => release the push button or take the magnet to perform theUser factory
reset (User factory reset = reset frequency, RF transmit power, data rate, Node ID of 40 WS, Modbus operating
parameters, compare time for data status).

If it takes more than 30 seconds, the button will be deactivated.

Reset default Co-ordinator:

Frequency: 433.92 MHz

RF transmit power: 15 dBm

RF data rate: 50 kbps

Modbus: address = 1, Baudrate = 9600, Parity = none
Num of Node = 0, Node ID 40 nodes = 0

Compare time: 15, 30, 45, 60, 300, 600, 900, 1800
cmp_threshold = 630

rssi_threshold = -25

5.4 Manage data sent from nodes (up to 40
nodes)

LED will reverse state when WS433-CL receives RF packet from sensor node.

When WS433-CL receives data packet from node then WS433_CL will send ACK confirm. If the node does not receive
the ACK, it will send the data packet one more time.

5.4.1 Data packet consists of 46 bytes:
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Parameter

Battery

1st - Parameter

SensorStatus

2"d _parameter

Logic status of Parameter

15t - TimerUp

15t - TimerDown

15t - RisingEdge Counter

15t - FallingEdge Counter

Byte Size Format

2 Uintl6
4 vary
2 Byte
4 vary
2 Uintl6
4 Uint32
4 Uint32
4 Uint32
4 Uint32

Meaning

e High byte "spare", low byte
is % battery capacity.

e Battery capacity has 4
levels: 10%, 30%, 60%,
99%.

e The measured value of the
main parameter.

e Depending on the type of
sensor, the measurement
value is temperature,
humidity, pressure
difference, pressure, AC
current measurement,
digital input, mA, volt,
relay, ...

e Depending on the
measurement parameters,
the data type will be
different, described
specifically in the
documentation of that
sensor.

e High byte indicates
"ERROR".

e Byte low indicates "Type
SENSOR".

e Itis the measurement
value of the auxiliary
parameter (if have any).

e Depending on the sensor
type, the measurement
value is temperature, ...

e Depending on the
measurement parameters,
the data type will be
different, described
specifically in the
documentation of that
sensor.

e There may be more than
one auxiliary parameter,
depending on the sensor
type. Refer to sensor
documentation for details.

e Logic status of Parameter
= Logic status 1 & Logic
status 2.

e If the measurement value
(eg temperature, humidity,
current, etc.) of the
sensor> high threshold
then Logic status = 1, Logic
Logic status = 0 when the
measured value of the
sensor is <low threshold.
High threshold 1, Low
threshold 1, High threshold
2, Low threshold 2 are
configured.

Calculate the cumulative time
when Logic status 1 = 1. The timer
value is not saved when the
sensor loses power.

Calculate the cumulative time
when Logic status 1 = 0. The timer
value is not saved when the
sensor loses power.

Calculate the total accumulated
times when Logic status 1 = 1.
The Counter value is not saved
when the sensor loses power.

Calculate the total accumulated
times when Logic status 1 = 0.
The Counter value is not saved
when the sensor loses power.



2nd - TimerUp 4
2nd - TimerDown 4
2"d . RisingEdge Counter 4
2"d_ FallingEdge Counter 4

5.4.2 Status bytes of sensor Node

e Hi-Byte is error code

Error code

0

51

e Lo-Byte is sensor type

Sensor type
1

2

10
11
12
255

5.4.3 Logic status of parameters

Hi-Byte is Logic status of parameter 1

Lo-Byte is Logic status of parameter 2

Calculate the total accumulated
time when Logic status 2 = 1. The
timer value is not saved when the
sensor loses power.

Uint32

Calculate the total accumulated
’ time when Logic status 2 = 0. The
Uint32 . )
timer value is not saved when the
sensor loses power.

Calculate the total accumulated
times when Logic status 2 = 1.

vint32 The Counter value is not saved
when the sensor loses power.
Tinh téng s6 1an cong doén khi

Uint32 Logic status 2 = 0. Gié tri Counter

khéng c6 luu khi cdm bién mat
nguén.

Description

No error

Just exchange the sensor module but node has not been reset ==>
please take out the battery for 20s then install it again to reset node to
recognize the new sensor module

Error, sensor port M12F shorted to GND

Error, sensor port M12F shorted to Vcc

Error, sensor port M12F shorted each other

Check sum error of sensor port

Description

Ambient temperature sensor
Ambient humidity sensor

Ambient differential pressure sensor
Process pressure sensor

1-channel AC 5A current sensor
2-channel digital input with counters
2-channel digital input with status detecting
Ambient light sensor

1-channel 0-20mA analog input
Relay output 2 SPDT or 4 SPST

Soil moisture sensor with 12C

Soil moisture sensor with RS485

No sensor

If parameter 1's value > high threshold 1 => Hi-Byte of Logic status =1

If parameter 1's value < low threshold 1 => Hi-Byte of Logic status = 0

If parameter 1 is digital => Hi-Byte of Logic status = parameter 1's value

Timer up 1 = (Total time when Hi-Byte of Logic status = 1)

Timer down 1 = (Total time when Hi-Byte of Logic status = 0)

RisingEdge counter 1 = (Counter value when Hi-Byte of Logic status changes from 0 to 1)
FallingEdge counter 1 = (Counter value when Hi-Byte of Logic status changes from 1 to 0)



If parameter 2's value > high threshold 2 => Lo-Byte of Logic status = 1

If parameter 2's value < low threshold 2 => Lo-Byte of Logic status = 0

If parameter 2 is digital => Lo-Byte of Logic status = parameter 2's value

Timer up 2 = (Total time when Lo-Byte of Logic status = 1)

Timer down 2 = (Total time when Lo-Byte of Logic status = 0)

RisingEdge counter 2 = (Counter value when Lo-Byte of Logic status changes from 0 to 1)
FallingEdge counter 2 = (Counter value when Lo-Byte of Logic status changes from 1 to 0)

Packet data from 40 nodes is saved to the modbus table, use the command 04 modbus RTU to read, see the
"OPERATION DATA OF 40 WIRELESS SENSORS (in the Modbus Memmap of WS433-CL)"

Data status node:

Data status

99 Have not received data from wireless sensor

when data from wireless sensor just arrived in within "cmp time 1"
seconds. "cmp time 1" is configurable and has a default value of 15s

when data from wireless sensor just arrived in within "cmp time 2"

1 seconds. "cmp time 2" is configurable and has a default value of 30s

2 when data from wireless sensor just arrived in within "cmp time 3"
seconds. "cmp time 3" is configurable and has a default value of 45s

3 when data from wireless sensor just arrived in within "cmp time 4"
seconds. "cmp time 4" is configurable and has a default value of 60s

4 when data from wireless sensor just arrived in within "cmp time 5"
seconds. "cmp time 5" is configurable and has a default value of 300s

5 when data from wireless sensor just arrived in within "cmp time 6"
seconds. "cmp time 6" is configurable and has a default value of 600s

6 when data from wireless sensor just arrived in within "cmp time 7"
seconds. "cmp time 7" is configurable and has a default value of 900s

7 when data from wireless sensor just arrived in within "cmp time 8"
seconds. "cmp time 8" is configurable and has a default value of 1800s

8 when data from wireless sensor just arrived in within "cmp time 9"
seconds. "cmp time 9" is configurable and has a default value of 3600s

9 when data from wireless sensor had arrived longer than "cmp time 9"

seconds. "cmp time 9" is configurable and has a default value of 3600s

Configure the cmp time at “SETTING TIMEOUT VALUE OF DATA STATUS (in the Modbus Memmap of WS433-
CL)”

e RF signal strength of node

RF signal strength

0 RSSI < -100dBm

1 RSSI = -80...-100dBm
2 RSSI = -70...-79dBm
3 RSSI = -55...-69dBm
4 RSSI = 0...-54dBm

e Read Data status node and RF signal strength of node of 40 nodes in the area “STATUS DATA OF 40 WIRELESS
SENSORS (in the Modbus Memmap of WS433-CL)”
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5.5 Control from WS433-CL to the node

For each node, there is a zone to control from the WS433-CL, including 8 registers (16 bytes), to see the starting
address for each node at "CONTROL DATA OF 40 WIRELESS SENSORS (in the Modbus Memmap of WS433-CL)".

Using the modbus 16 command to write to this area, the WS433-CL will send the RF control down to the node, then the
node sends back the ACK packet, which contains data from the sending node after executing the command. control.

8 control registers for WS433-RL sensor node:

Description #reg Format Explanation
. 0: turn off relay 1
Control Relay 1 of sensor Node 1 uintlé 1: turn on relay 1

. 0: turn off relay 2
Control Relay 2 of sensor Node 1 uintlé 1: turn on relay 2

. 0: turn off relay 3
Control Relay 3 of sensor Node 1 uintlé 1: turn on relay 3

. 0: turn off relay 4
Control Relay 4 of sensor Node 1 uintlée 1: turn on relay 4
spare 4

5.6 Synchronizing configuration between WS433-
CL and node:

For each node, there is a configuration synchronous zone from WS433-CL, consisting of 40 registers (80 bytes), see the
start address for each node at "ADVANCED CONFIG (in the Modbus Memmap of WS433-CL)".

# of register Description Value Range Default Format Explanation

Every time interval of
Cycle_wakeup, sensor
node would ONLY
send data to co-
ordinator if the new

1 Cycle_wakeup 1-3600(s) 120 uintl6é measured value was
changed more than
the Delta value of the
last measured value.
Default Cycle_wakeup
is 120 seconds

Every time interval of
Cycle_healthsta,
sensor node will

1 Cycle_healthsta 60-7200(s) 600 uintlé absolutely send data
to co-ordinator
regardless any
condition

Configure the ID
number of Co-
ordinator that
wireless sensor want
to connect to the Co-
ordinator when only
adding the sensor
manually

2 Co-ordinator id 0 uint32
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Configure the
operating frequency
of wireless sensor by

433.05-434.79, 433 433.92 float Co—ordinator, should

Mhz be configured from
433.05-434.79 MHz,
only for advanced
users

2 Radio frequency

Configure the RF
power of wireless
sensor by Co-
ordinator, only for
advanced users

1 Tx power -10,10,15 15 intl6 + 15 <=> tx power =
15dBm
+ 10 <=> tx power =
10dBm
+-10 <=> tx power
=-10dBm

Configure the air data
rate of wireless
sensor by Co-
ordinator, only for

1 Data rate RF 0-1 0 uintl6e advanced users
+ 0 <=> data rate RF
at 50kbps
+ 1 <=> data rate RF
at 625bps

Scale value of
parameter_1 = (al *
Raw sensor value of
parameter_1) + bl.
For sensor value
scale

2 al 1 float

Scale value of
parameter_1 = (al *
Raw sensor value of

2 bl 0 float parameter_1) + bl.
For sensor value
scale

Scale value of
parameter_2 = (a2 *
Raw sensor value of
parameter_2) + b2.
For sensor value
scale

2 a2 1 float

Scale value of
parameter_2 = (a2 *
Raw sensor value of

2 b2 0 float parameter_2) + b2.
For sensor value
scale

Delta value, this is
the threshold to allow
sending data to co-
ordinator when the
new value of
parameter 1 is
changed from the last
value a delta value
which is higher than
the threshold.

2 Delta_1 0 float

High threshold value

2 High_threshold_1 0 float for parameter 1

Low threshold value

2 Low_threshold_1 0 float for parameter 1

High threshold value

2 High_threshold_2 0 float for parameter 2

Low threshold value

2 Low_threshold_2 0 float for parameter 2

Each type of WS node
14 spare will  have different
configurations

When the WS433-CL power is turned on, the node's configuration will be read from flash, sync status = 99.

When the battery is plugged in or the power is turned on, the node sends the registration packet to the WS433-CL
which contains the node's configuration. Configuration from the node will be overwritten on the configuration area on
WS433-CL => Save flash => Sync completed, sync status = 0.

When users want to change the configuration on the node, use modbus RTU command 16 write to the configuration
area on WS433-CL ==> sync status = 1: WS433-CL wait for the node to send data. When the node sends data,



WS433-CL will send configuration to node, node sends back authentication ACK containing this new configuration ==>
sync status = 0: sync configuration OK, users should read this new configuration section right.

Read the Sync status of 40 nodes in the "STATUS DATA OF 40 WIRELESS SENSORS (in the Modbus Memmap of
WS433-CL)" area.

Sync status

0 sync ok
1 waiting for sync
99 power-on-reset default

5.7 Configuration of RF operation parameters

e Frequency 433.05 - 434.79Mhz, default 433.92Mhz
e RF transmit power: 10 dBm, 15dBm (default)
e Data rate of RF: 50kbps (default), 625bps

=> When changing the configuration of RF parameters, it must be reset for the WS433 board to operate under the new
RF configuration. However, if you use the push button or the Magnetic sensor to change the RF data rate, there is no
need to reset the board

5.7.1 The procedure for changing the frequency for the sensor and Co-
or is as follows:

e Step 1: Use the Modbus Tool to change the frequency recording of each sensor, then remove the sensor battery,
wait 10 seconds and reinsert it, then wait for 30 seconds, it will receive the configuration from Co-o, then confirm
that the frequency change is successful. How to check on Co-or by Modbus Tool software.

e Step 2: Remove that sensor battery and set it aside;

e Step 3: Continue to step 1 for the next sensor;

o Step 4: After changing the frequency for all sensors, finally change the frequency for Co-or by using the Modbus
Tool to write down, then turn off the power of co-or for 10 seconds and then power again, it will run at the new
frequency, and connect to the sensor at the new frequency;

5.7.2 Change data rate: See more at section "5.3 Hall sensor and button
function"

5.8 Modbus communication

Configuration:

e Protocol: Modbus RTU

e Address: 1 - 247

e Baud rate: 9600, 19200

e Parity: none, even, odd
e Stop bits: 1

6. Installation

6.1 Mounting bracket installation

The mounting bracket is made from hard metallic material. Following to these steps as the below picture
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Mounting Bracket with Screws

WS433-CL-04

WS433-CL-H17.PNG

Insert the top plastic housing and locking by L hex key

(NOTE: When reinstalling the cover, pay attention to put the PCB edge into the middle slot of the box inside as shown
below)
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6.2 Installation location

To maximize the distance of transmission, the ideal condition is Line-of-sight LOS) between the two modules. In real
life, there is no LOS condition. However, the two modules still communicate each other, but the distance will be
reduced significantly.

Therefore, to maximize the transmission distance, please pay attention to the following conditions:

e DO NOT install the wireless module inside a completemetallic box or housing. The signal can not pass through
metallic wall;

e This wireless module would be installed a semi-metallic box, because the RF signal can pass through the non-
metal wall/are;
e The best case is to install the wireless module inside or Non-metallic box;

Some non-metallic materials: plastic, glass, wood, leather, concrete, cement...

6.3 10 Wiring & Sensor installation
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PIN ASSIGNMENT & WIRING

)

M12 Plug Male Connection
(Right side)

1- PWR+ (RED)

2 - A (White)

3 - GND (Black)

4 - B (Green)

N 1200

‘WS433-CL-H18.PNG

CONNECT WIRELESS SENSORS TO
any SCADA or loT Platform

ANY SCADA

ModbusRTU or TCP

ANY IoT Platform

| Ws433-CL i d
0.

b 4 |
WIRELESS |
SENSORS Z

ACTUATORS ’

ANY loT Gateway

WS433-CL-H3.PNG

7. Troubleshooting

No. Phenomena

1 Cannot read modbus

CONNECT WIRELESS SENSORS TO
any PLC or HMI

ANY PLC

ModbusRTU or TCP

WIRELESS |
SENSORS )
ACTUATORS

) 4

WS433-CL

J.

4

4

ANY HMI

PP —

WS433-CL-H2.PNG

CONNECT WIRELESS SENSORS TO
GLOBIOTS Platform

o 3_gjlc'>'b'iofs

“ by daviteq
6000m!
Cellul
L 4 wE
Ethernet
“ Satellite
» ModbusRTU
) 4
£ WS433-CL
iConnector
’ ﬂ STHC or STHC-X
WIRELESS é
SENSORS
ACTUATORS ’

WS433-CL-H4.PNG

Reason Solutions

e Check the power

No power supply for connection

WS433-CL, the power cord e Check the connection

is incorrectly connected modbus A, B

Modbus connection pin A, B e Check the configuration of

is loose or wrong

Configuration slave

address, baudrate, parity is .
not correct

Reading the wrong

command, wrong address

register

slave address, baudrate,
parity

WS433-CL only supports
modbus 3, 4, and 16.
Check if the value of
modbus status returned by
2 or 3 is an incorrect
address reading.


http://www.daviteq.com/en/manuals/uploads/images/gallery/2020-02/yZSwCaA7aNAuEFik-WS433-CL-H18.png
http://www.daviteq.com/en/manuals/uploads/images/gallery/2020-02/lhwyR7pqhFMNQZeP-WS433-CL-H2.png
http://www.daviteq.com/en/manuals/uploads/images/gallery/2020-02/g2m1qfQvpQfbnw0O-WS433-CL-H3.png
http://www.daviteq.com/en/manuals/uploads/images/gallery/2020-02/XlopvvPdwLPBFOyo-WS433-CL-H4.png

2 Failed to add auto sensor

Read modbus normal health
3 values but read the data of the
node, all are 0

The node's data has no data of
prm1l and prm2

8. Support contacts

Manufacturer

daviteq

Daviteq Technologies Inc
No.11 Street 2G, Nam Hung Vuong Res., An Lac Ward, Binh Tan Dist., Ho
Chi Minh City, Vietnam.
Tel: +84-28-6268.2523/4 (ext.122)
Email: info@daviteq.com | www.daviteq.com

€ Revision #79
* Created Sun, Feb 23, 2020 6:29 PM by Kiét Anh Nguyén

/" Updated Sat, Feb 22, 2025 3:59 AM by Phan Van Luc

When the first 5 minutes
are up, the sensor cannot
be added

Node needs to be added
further away from WS433-
CL

The WS433-CL and the
node are configured to run
at 2 different RF
frequencies, or different
data rates

The modbus 4 command
only supports FW 1.9, old
FWs can't read command 4

The sensor attached to the
node is loose

For the WS433-M12F node,
if the sensor is attached
after the battery is
attached to the node, the
sensor type may be
different so the data
cannot be read.

Unplug, wait 10 seconds,
plug in again to enable
automatic add or write to
modbus
Enb_auto_add_sensors = 1
Bringing nodes and WS433-
CL together or temporarily
setting the smaller
Rssi_threshold can add
sensors farther (then
return the old values)
Check the RF frequency,
data rate of WS433-CL and
the node

Check the FW of WS433-CL
if it is older than 1.9 then
use command 3 to read
data and other registers

Attach the sensor to the
node firmly

Attach the sensor to the
WS433-M12F node first.
Then remove the node pin,
wait for 10 seconds, re-
attach to the node to re-
identify the sensor

Distributor in Australia and New Zealand

TEM

ACCOL"

M

DGGER

E OF MIND

Templogger Pty Ltd
Tel: 1800 LOGGER
Email: contact@templogger.net
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