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1. Introduction

1.1 What is LoRaWAN Microwave Radar Distance Sensor

The Dragino MDS200-LB/LS is a LoRaWAN Microwave Radar distance sensor. It uses 24Ghz
Microwave to detect the distance between sensor and different objects. Compare vs ultrasonic or Lidar
measurement method, Microwave Radar is more reliable for condensation / dusty environment. It can sense
correct distance even there is water or thick dust on top of the sensor.

The MDS200-LB/LS can be applied to scenarios such as horizontal distance measurement, parking management
system, object proximity and presence detection, intelligent trash can management system, robot obstacle
avoidance, automatic control, sewer, etc.

MDS200-LB/LS can measure two distances: the closest object and next object behind the closest one.

MDS200-LB/LS supports Alarm Feature, user can set the MDS200-LB/LS to uplink data in a short interval when
the distance is out of configured range.

The LoRa wireless technology used in MDS200-LB/LS allows device to send data and reach extremely long
ranges at low data-rates. It provides ultra-long range spread spectrum communication and high interference
immunity whilst minimizing current consumption.

MDS200-LB/LS supports BLE configure and wireless OTA update which make user easy to use.

MDS200-LB/LS is powered by 8500mAh Li-SOCI2 battery or solar powered + Li-ion battery , it is designed
for long term use up to 5 years.

Each MDS200-LB/LS is pre-load with a set of unique keys for LoRaWAN registrations, register these keys to local
LoRaWAN server and it will auto connect after power on.

*Battery life depends on how often to send data, please see battery analyzer.

1.2 Features

* LoRaWAN 1.0.3 Class A

Bands: CN470/EU433/KR920/US915/EU868/AS923/AU915/IN865
Ultra-low power consumption

Microwave Radar for distance detection

Short uplink interval for Distance Alarm
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Monitor Battery Level

Support Bluetooth v5.1 and LoRaWAN remote configure
Support wireless OTA update firmware

AT Commands to change parameters

Downlink to change configure

8500mAnh Li/SOCI2 Battery (MDS200-LB)

Solar panel + 3000mAh Li-ion battery (MDS200-LS)

1.3 Specification

Common DC Characteristics:

» Supply Voltage: Built-in Battery , 2.5v ~ 3.6v
» Operating Temperature: -40 ~ 85°C

Radar probe specification:

» Measuring Method: FMCW

» Frequency: 24.000~24.500 GHz

» Measurement output power: 6dBm

* Measure Range : 0.5 ~20m

» Accuracy: £0.1m

+ Resolution: 0.01m

» Measurement Angle : 78 degrees horizontal and 23 degrees vertical

LoRa Spec:

» Frequency Range, Band 1 (HF): 862 ~ 1020 Mhz
» Max +22 dBm constant RF output vs.

» RX sensitivity: down to -139 dBm.

+ Excellent blocking immunity

Battery:

+ Li/SOCI2 un-chargeable battery

» Capacity: 8500mAh

+ Self-Discharge: <1% / Year @ 25°C
» Max continuously current: 130mA

* Max boost current: 2A, 1 second

Power Consumption

+ Sleep Mode: 5uA @ 3.3v
* LoRa Transmit Mode: 125mA @ 20dBm, 82mA @ 14dBm

1.4 Applications

Horizontal distance measurement

Liquid level measurement

Parking management system

Object proximity and presence detection
Intelligent trash can management system
Robot obstacle avoidance

Automatic control

Sewer

Bottom water level monitoring

1.5 Installation

Sensor measure direction and angle is as below. When install the sensor, please make sure the sensor direct to
object.
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1.6 Sleep mode and working mode

Deep Sleep Mode: Sensor doesn't have any LoRaWAN activate. This mode is used for storage and shipping to
save battery life.
Working Mode: In this mode, Sensor will work as LoRaWAN Sensor to Join LoRaWAN network and send out

sensor data to server. Between each sampling/tx/rx periodically, sensor will be in IDLE mode), in IDLE mode, sensor
has the same power consumption as Deep Sleep mode.
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1.7 Button & LEDs

Antenna , Attachable

Antenna, Attachable

L =
@)
J
Push Button o Push Button
= LED Indicator o \ Status LED
I Solar Panel
J |
((e) o)) I
\f gt )
i ] ] ]—1{;}[—1/ Pressure Balance Valve \_
I ﬁ tij _,L_l_,_l Pressure Balance Valve
.\_/
Behavior on ACT Fucion ————— Jaoion |

Pressing ACT between 1s < time < 3s

Pressing ACT for more than 3s

Fast press ACT 5 times.

Send an uplink

Active Device

Deactivate Device

If sensor is already Joined to LoRaWAN network, sensor will
send an uplink packet, blue led will blink once.

Meanwhile, BLE module will be active and user can connect
via BLE to configure device.

Green led will fast blink 5 times, device will enter OTA mode
for 3 seconds. And then start to JOIN LoRaWAN network.
Green led will solidly turn on for 5 seconds after joined in
network.

Once sensor is active, BLE module will be active and user can
connect via BLE to configure device, no matter if device join or
not join LoRaWAN network.

Red led will solid on for 5 seconds. Means device is in Deep
Sleep Mode.

1.8 BLE connection

MDS200-LB/LS support BLE remote configure.

BLE can be used to configure the parameter of sensor or see the console output from sensor. BLE will be only

activate on below case:

* Press button to send an uplink
» Press button to active device.

Page 7/ 29 - last modified by Bei Jinggeng on 2025/04/23 10:48




User Manual for LoRaWAN /NB -loT End Nodes - MDS200-LB/
LS -- LoRaWAN Microwave Radar Distance Sensor User Manual

» Device Power on or reset.

If there is no activity connection on BLE in 60 seconds, sensor will shut down BLE module to enter low power
mode.

1.9 Pin Definition

VBAT OUT
GND
+V e UART TXD
A UART RXD
B NRST
SWCLK
BOARD _RX SWDIO

BOARD_TX (@
apio_exT [
scL
SDA

ONE_WIRE
GND

L

14

CJ DRAGINO

RS485-BL v2.1 .

1.10 Mechanical

1.10.1 for LB version
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2. Configure MDS200-LB/LS to connect to
LoRaWAN network

2.1 How it works
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The MDS200-LB/LS is configured as LoRaWAN OTAA Class A mode by default. It has OTAA keys to join
LoRaWAN network. To connect a local LoRaWAN network, you need to input the OTAA keys in the LoRaWAN loT
server and press the button to activate the MDS200-LB/LS. It will automatically join the network via OTAA and start

to send the sensor value. The default uplink interval is 20 minutes.

2.2 Quick guide to connect to LoRaWAN server (OTAA)

Following is an example for how to join the TTN v3 LoRaWAN Network. Below is the network structure; we use
the LPS8v2 as a LoRaWAN gateway in this example.

The LPS8v2 is already set to connected to TTN network , so what we need to now is configure the TTN server.

MDS200-LB in a LoRaWAN Network

‘ ‘ LoRaWAN server

MDS?DO-LE_LcRaWAN LPS8y2
Microwave Radar LoRaWAN Gateway
Distance Sensor

Dash Board

Step 1: Create a device in TTN with the OTAA keys from MDS200-LB/LS.
Each MDS200-LB/LS is shipped with a sticker with the default device EUI as below:

Registration Key,
Please keep it safely.

DEV EUI: AB4041C161E wm
APP EUI: AB404100C008 =01
APP KEY: 7EC8A9C917386DFCSDBF73B(E -

You can enter this key in the LoRaWAN Server portal. Below is TTN screen shot:
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Register the device

Register end device
From The LoRaWAN Device Repository

Preparation

Activation mode ™
®  Owver the air activation (OTAA
Activation by personalization (ABP)
Multicast
Do not configure activation
LoRaWAN version (3
MACVL.0.3 v| &= 1

Network Server address

eul.cloudthethings.network

Application Server address

eul.cloudthethings.network

External Join Server (@

Enabled
Join Server address

eul.clowd.thethings.network

B — .

Add APP EUI and DEV EUI
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Register end device

From The LoRaWAN Device Repasitory danually

0
End d

‘s, Name and equency plan, regional Aot keys, Met D and ke

c settings detwark kayer setting 0in seltin
je
o

Dresriptio

end device 103

lsnpkiL

BEPEOT

B8

DevEUI @ "

End device name

LSMFHEOL

End device description

Network Layer seitings >

Add APP EUI in the application
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Register end device

From The LoRaWAN Device Repository Manually

o Basic settings o HNetwork layer settings Join settings
End device 1D's, Mame and Freguency plan, regional Root keys, NetlD and kek
Description parameters, end device abels.

class and session keys.

Frequency plan @

Europe 863-8T0 MHz (SF12 for RX2) b

LoRaWAN wersion (2

Regional Parameters version @

PHYV1.0.3 REV A

LoRaWAN class capabilities @
Supports class B

Supports class C

Advanced settings

< Basic settings Join settings »

Add APP KEY
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Register end device

From The LoRaWAN Device Repository tanually

° Basic settings e Network layer settings Join settings
End device I0's, Name and Frequency plan

B Root keys, MetlD and kek

parameters, end device labels.

Root keys

Appkey "

BD 72 1D AC F3 CC AB 67 72 8D TA F5 4D DF 30 BB o

Advanced settings -

Add end device

Step 2: Activate on MDS200-LB/LS
Press the button for 5 seconds to activate the MDS200-LB/LS.

Green led will fast blink 5 times, device will enter OTA mode for 3 seconds. And then start to JOIN LoRaWAN
network. Green led will solidly turn on for 5 seconds after joined in network.

After join success, it will start to upload messages to TTN and you can see the messages in the panel.

2.3 Uplink Payload

Uplink payloads have two types:

 Distance Value: Use FPORT=2
» Other control commands: Use other FPORT fields.

The application server should parse the correct value based on FPORT settings.

2.3.1 Device Status, FPORT=5

Include device configure status. Once MDS200-LB/LS Joined the network, it will uplink this message to the server.

Users can also use the downlink command (0x26 01) to ask MDS200-LB/LS to resend Device Status.

Device Status (FPORT=5)

Size(bytes) 1 2 1 1 2

Value Sensor Model Firmware Version Frequency Band  Sub-band BAT
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\ 13:47:13 Schedule data downlink for transmiss.. DevAddr: | 26 @BBYSF | <> MR | Rxl Delay: 5

13 Successfully processed data message  DevAddr: | 26 @B B9 5F | <>
1 13:47:03 Fomward join-accept message DevAddr: | 26 @BB9 5F | <>
1 Successfully processed join-request  DevAddr: | 26 @B9E42 | <>

G213:47:01 Accept join-request DevAddr: | 26 @BBY 5F | <>

» Sensor Model: For MDS200-LB/LS, this value is 0x2B
« Firmware Version: 0x0100, Means: v1.0.0 version
* Frequency Band:

0x01: EU8E8
0x02: US915
0x03: IN865
0x04: AU915
0x05: KZ865
0x06: RU864
0x07: AS923
0x08: AS923-1
0x09: AS923-2
Ox0a: AS923-3
0x0b: CN470
0x0c: EU433
0x0d: KR920
0x0e: MA869

* Sub-Band:
* AU915 and US915: value 0x00 ~ 0x08
* CN470: value 0x0B ~ 0x0C
+ Other Bands: Always 0x00

« Battery Info:
Check the battery voltage.
Ex1: 0x0B45 = 2885mV
Ex2: 0x0B49 = 2889mV

2.3.2 Sensor Configuration, FPORT=4

MDS200-LB/LS will only send this command after getting the downlink command (0x26 02) from the server.

r: | 260BBYSF | <> M@ | Payload: { Bat: 3.283, Fre_band: + Sensor_model: . Sub_band: 0, Ver: 110 } 28011001006CD3 ¢ | FPort: 5 Data &
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Size(bytes) 3 1 4 1
Value TDC (unit:sec) ATDC (unit:min) Alarm Settings Interrupt Settings
Imds200
1D: Imds200
A1 benfa o+ Lastactivity 29 seconds age &
Overview Live data Messaging Location Payload formatters Claiming  General settings
Time Type Data preview

@ 15:28:47 Fail to send webhook

Brroz:undefined:undefined

P 15:25:47 Forward uplink data message load: { ATOC: 1, Alarm_max® 188, Alerm_min: 8, Intezzupt! 2, TOC! 188688 } &2 BF 28 81 68 66 89

2.3.3 Distance, Uplink FPORT=2

MDS200-LB/LS will send this uplink after Device Status once join the LoRaWAN network successfully. And
MDS200-LB/LS will:

1. periodically send this uplink every 1 hour (TDC time), this interval can be changed.
2. periodically send this uplink every 1 minute in Alarm Mode.
3. send this uplink while there is interrupt event.

Distance Value, FPORT=2

Size(bytes) 2 2 2 1

Value BAT Object1 Distance  Object2 Distance  Status & Alarm

Status & Alarm field

Size(bit) 6 1 1

Value DALARM Counter Distance Alarm Interrupt Alarm
0: Normal Value 1: Distance 0: No Alarm 1: external
Alarm Interrupt Alarm
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Object 2 Object 3

Probe Object 1

Lm

Bm

Object1 Distance:
Distance between sensor probe to the first object. (unit: cm)

For example, if the data you get from the register is 0x00 0x73, the distance between the sensor and the measured
object is 0073(H) = 115 (D) = 115 cm.

Notice: There are two special values for object 1 distance:

+ 0x0001: Probe not detected
» 0x0002: Reading Invalid (exceed the valid range of the probe)

Object2 Distance:
Distance between sensor probe to the second object. (unit: cm)

DALARM Counter : Alarm Counter.

14:30:18 Forward uplink data message Payload: { Bat: 3.328, DALARM_count: 19, Distance_alarm: 1, Interrupt_alarm: @, disi: 115, dis2: 164 } @D 08 0@ 73 80 A4 4E

8 Fail to send webhook Error:undefined:undefined

8 Fail to send webhook Error:undefined:undefined

Fail to send webhook Error:undefined:undefined

8 Fail to send webhook Error:undefined:undefined

9:1%  Forward uplink data message Payload: { Bat: 3.328, DALARM_count: 13, Distance_alarm: 1, Interrupt_alarm: ©, disl: 115, dis2: 164 } GD GO 0@ 75 00 A4 4A

8 Fail to send webhook Error:undefined:undefined

Fail to send webhook Error:undefined:undefined

Fail to send webhook Errox:undefined:undefined

8 Fail to send webhook Error:undefined:undefined

14:28:13 Forward uplink data message Payload: { Bat: 3.33, DALARM_count: 17, Distance_alarm: 1, Interrupt_alarm: @, disi: 115, dis2: 164 } @D 82 6@ 73 B0 A4 46

2.3.4 Decoder in TTN V3
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Overview  Livedata  Messaging  Location Claiming  General settings
5 rview
28 Overview

Dawnlink
M Lived
€3 Payload formatters w O  These payload formatters ane exscuted on uplink messages fram this end divice and take precedince over application level payload farmatters.
L Integrations w
Formattier type
== Collaborators Use application payload formatter None GRPC service CayennelPP Repositary
O AP keys Formatter parameter
fenction k(input) {
- sfurn

3 General settings e .

v data: |

bytes: input.bytes

warnings:

erTOrS:

Please check the decoder from this link: https://github.com/dragino/dragino-end-node-decoder

2.4 Uplink Interval

The MDS200-LB/LS by default uplink the sensor data every 20 minutes. User can change this interval by AT
Command or LoRaWAN Downlink Command. See this link: Change Uplink Interval

2.5 Show Data in DataCake IoT Server

DATACAKE provides a human friendly interface to show the sensor data, once we have data in TTN, we can use
DATACAKE to connect to TTN and see the data in DATACAKE. Below are the steps:
Step 1: Be sure that your device is programmed and properly connected to the network at this time.

Step 2: To configure the Application to forward data to DATACAKE you will need to add integration. To
add the DATACAKE integration, perform the following steps:
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Applications » lgt92test » Webhooks » Add » Datacake

Add custom webhook

Template information

Datacake
Send data to Datacake via TTl adapter

About Datacake & Documentation

Template settings

Webhook ID™

Token ™

Datacake API Token

Create datacake webhook

Step 3: Create an account or log in Datacake.

Step 4: Search the MDS200-LB/LS and add DevEUI.
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LUTTIRITA LU THYUT QUYL QY 2TLUR,

Q All Manufacturers

Dragino LSEO1

Dragino

Dragino LT-22222-L
Dragino

Dragino LWLO1
Dragino

ESP32-Paxcounter

cyberman54 & ESPRESSIF

Elsys ELT-2
Elsys.se

CZELSYSse

Showing 26 to 30 of 79 results Previous Next

After added, the sensor data arrive TTN V3, it will also arrive and show in Datacake.
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We have introduced a new and more powerful way to create dashboards. Try out the new dashboard builder by clicking the first Dashboard tab above.

Distance Battery Voltage

2,671m 3 vor

Last Update: 4 minutes ago Last Update: 4 minutes ago

Sensor Status

Sensor OK

Last Update: 4 minutes ago

Trend

2.6 Datalog Feature

Datalog Feature is to ensure loT Server can get all sampling data from Sensor even if the LoRaWAN network is
down. For each sampling, MDS200-LB/LS will store the reading for future retrieving purposes.

2.6.1 Ways to get datalog via LoRaWAN

Set PNACKMD=1, MDS200-LB/LS will wait for ACK for every uplink, when there is no LoRaWAN network,
MDS200-LB/LS will mark these records with non-ack messages and store the sensor data, and it will send alll
messages (10s interval) after the network recovery.

» a) MDS200-LB/LS will do an ACK check for data records sending to make sure every data arrive server.

+ b) MDS200-LB/LS will send data in CONFIRMED Mode when PNACKMD=1, but MDS200-LB/LS won't
re-transmit the packet if it doesn't get ACK, it will just mark it as a NONE-ACK message. In a future uplink
if MDS200-LB/LS gets a ACK, MDS200-LB/LS will consider there is a network connection and resend all
NONE-ACK messages.

2.6.2 Unix TimeStamp

MDS200-LB/LS uses Unix TimeStamp format based on

Size (bytes) El 1
DeviceTimeAns 32-bit unsigned integer : Seconds Bbits unsigned integer: fractional-
Payload since epoch” second
in ¥z"8 second steps

Figure 10 : DeviceTimeAns payload format

User can get this time from link: https://www.epochconverter.com/ :

Below is the converter example

Page 22 / 29 - last modified by Bei Jinggeng on 2025/04/23 10:48


https://www.epochconverter.com/

User Manual for LoRaWAN /NB -loT End Nodes - MDS200-LB/
LS -- LoRaWAN Microwave Radar Distance Sensor User Manual

* Code Beauti ISUM FomEster M
@Epoch[onuer‘cer e Beautily

Al Mwnb=rs Converter 1
EpUCh & Unl}: TimEStElmp Canversion Tg Mumbers tz Wards Converter DECImaI to Hex l

Decimal 1o Sinary Cormvertar Enter the Dedmal rumber fo decade Sample £5)

Decimal to Hax Comvartar

m—p- 1611889405

The carrert Ui epochitime s 1611888418 Dleviinal to octa’ Conwerier
Eirary to Uedmal Carmertar |
- : Binary Lo Heaw Corv

Zonvert epoch to human-readable date and vice ver sty o Hex Comeerer

—— Binary te Octal Conwarter
| ALRRERTE L] Timesiamp =1 Human date | [hatch eanuert]

Birary to Text Carverter

Superts Unis timestamps in seconds miliseconds, micraseconds and nanoseconds,
Amsuming that this brmeszamp is in seconds: Text to Binary Converter L-ETER < Convert * File.. a0 |
GMT: 202151528 HFriday 025810

Hex to Decimal Converter

Your time zone: 202151 72800 MT 100610 G| -0800 b refinbies in e fhase 14
Relative: 3 minutes ago Hesk to Binarny Comverer epresentation:
Heee b Octal Comerter -
e 60137 afd

M Dy ¥r Hi M L . -
= ..T_ "r .|n = Cctal to Decimal Comeeile

So, we can use AT+ TIMESTAMP=1611889405 or downlink 3060137afd00 to set the current time 2021 - Jan --
29 Friday 03:03:25

2.6.3 Set Device Time

User need to set SYNCMOD=1 to enable sync time via MAC command.

Once MDS200-LB/LS Joined LoRaWAN network, it will send the MAC command (DeviceTimeReq) and the
server will reply with (DeviceTimeAns) to send the current time to MDS200-LB/LS. If MDS200-LB/LS fails to get the
time from the server, MDS200-LB/LS will use the internal time and wait for next time request (AT+SYNCTDC to set
the time request period, default is 10 days).

Note: LoRaWAN Server need to support LoRaWAN v1.0.3(MAC v1.0.3) or higher to support this MAC
command feature, Chirpstack,TTN V3 v3 and loriot support but TTN V3 v2 doesn't support. If server
doesn't support this command, it will through away uplink packet with this command, so user will lose
the packet with time request for TTN V3 v2 if SYNCMOD=1.

2.6.4 Poll sensor value

Users can poll sensor values based on timestamps. Below is the downlink command.

Downlink Command to poll Open/Close status (0x31)

1byte 4bytes 4bytes 1byte

31 Timestamp start Timestamp end Uplink Interval

Timestamp start and Timestamp end-use Unix TimeStamp format as mentioned above. Devices will reply with all
data logs during this period, using the uplink interval.

For example, downlink command
Is to check 2021/11/12 12:00:00 to 2021/11/12 15:00:00's data
Uplink Internal =5s, means MDS200-LB/LS will send one packet every 5s. range 5~255s.

2.6.5 Datalog Uplink payload (FPORT=3)

The Datalog uplinks will use below payload format.
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Retrieval data payload:

O G D T N [

Value

BAT

distancel

distance2

Poll message flag &

Alarm Flag& Interrupt
Flag

No ACK Message: 1: This message means this payload is fromn Uplink Message which doesn't get ACK from

the server before (for PNACKMD=1 feature)

Poll Message Flag: 1: This message is a poll message reply.

» Poll Message Flag is setto 1.

» Each data entry is 11 bytes, to save airtime and battery, devices will send max bytes according to the current
DR and Frequency bands.

For example, in US915 band, the max payload for different DR is:

a) DRO: max is 11 bytes so one entry of data

b) DR1: max is 53 bytes so devices will upload 4 entries of data (total 44 bytes)

c) DR2: total payload includes 11 entries of data

d) DR3: total payload includes 22 entries of data.

If devise doesn't have any data in the polling time. Device will uplink 11 bytes of 0

Example:

If MDS200-LB/LS has below data inside Flash:

B0=9B60
s0a9B70
B029BE0
50528320
B039BAD
60a9BED
B0a9BC0
8039800

s0a9BED
B0=9BF0
s0a9C00
5029010
B0=9C20
B0a9050
5029040
B059C50

If user sends below downlink command:

Where : Start time: 64C7C554 = time 2023/7/31 22:29:40

2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31

2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31
2023/7/31

13:
13:
13:
13:
13:
13:
13:
13:

13:
13:
13:
13:
13:
13:
13:
13:

33
34
a5
R1T
a7
38:
39
40

41:
42
43:
44:
45:
45:
47:
435

40 3263 0 0 0 distancel=Z61
40 3263 0 0 0 distancel=261
40 3253 0 0 0 distancel=L61
40 3283 0 0 0 distancel=261
40 3283 0 0 0 distancel=261
40 3263 0 0 0 distancel=261
40 3253 0 0 0 distancel=261
40 3263 0 0 0 distancel=:Z61
40 3253 0 0 0 distancel=261
40 3263 0 0 0 distancel=Z61
40 3283 0 0 0 distancel=261
40 3253 0 0 0 distancel=L61
40 3263 0 0 0 distancel=Z61
40 3263 0 0 0 distancel=261
40 3253 0 0 0 distancel=L61
40 3283 0 0 0 distancel=261
3164C7C55464C7C91405

Stop time: 64C7 C914 = time 2023/7/31 22:45:40

distance?=3283
distance?=4283
distance?=484
distanced=384
dilstanceZ=383
distanceZ=3583
distanceZ=12183
distanceZ=383

distanceZ=12183
distance?=3283
distanceZ=483
distance?=384
distance?=3283
distance?=4283
distanceZ=3483
distanced=283
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MDS200-LB/LS will uplink this payload.

orward uplink data message cvAddr: | 26 0B 5A7F | <3 ad: { DATALOG: » PNACKHD: 1 |6CD30104617F 4864 <> M| FPort: 3 Data rate: SF1GBWI2S

B
5

33 Sch
e

0C D3 010401 7F 4064 C7C5540CD30104017F 4064 C7C5900CD30104017F4064C7C5CCO0C
D301 04 01 7F 40 64 C7 C6 08 0C D3 01 04 01 7F 40 64 C7 C6 44

Where the first 11 bytes is for the first entry:
0C D3 0104 017F 4064 C7 C554
BAT=0x0C D3/1000=3.283

distance1=01 04=260

distance2=01 7F=383

Poll message flag & Alarm Flag& Interrupt Flag=0x40,means reply data,sampling uplink
message,no Alarm,no interrupt

Unix time is 0x64 C7 C5 54 0C=1690813780s=2023-07-31 22:29:40

2.7 Frequency Plans

The MDS200-LB/LS uses OTAA mode and below frequency plans by default. Each frequency band use different
firmware, user update the firmware to the corresponding band for their country.

http://wiki.dragino.com/xwiki/bin/view/Main/End%20Device%20Frequency%20Band/

3. Configure MDS200-LB/LS
3.1 Configure Methods

MDS200-LB/LS supports below configure method:

« AT Command via Bluetooth Connection (Recommended): BLE Configure Instruction.
» AT Command via UART Connection : See UART Connection.
+ LoRaWAN Downlink. Instruction for different platforms: See loT LoRaWAN Server section.

3.2 General Commands

These commands are to configure:

+ General system settings like: uplink interval.
» LoRaWAN protocol & radio related command.

They are same for all Dragino Devices which support DLWS-005 LoRaWAN Stack. These commands can be
found on the wiki:
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http://wiki.dragino.com/xwiki/bin/view/Main/End%20Device%20AT%20Commands%20and%20Downlink
%20Command/

3.3 Commands special design for MDS200-LB/LS

These commands only valid for MDS200-LB/LS, as below:

3.3.1 Set Transmit Interval Time(0x01)

Feature: Change LoRaWAN End Node Transmit Interval.
AT Command: AT+TDC

Command Example Function |
AT+TDC="? Show current transmit Interval 30000

OK

the interval is 30000ms = 30s
AT+TDC=60000 Set Transmit Interval OK

Set transmit interval to 60000ms = 60 seconds

Downlink Command: 0x01
Format: Command Code (0x01) followed by 3 bytes time value.

If the downlink payload=0100003C, it means set the END Node's Transmit Interval to 0x00003C=60(S), while type
code is 01.

+ Example 1: Downlink Payload: 0100001E  // Set Transmit Interval (TDC) = 30 seconds
» Example 2: Downlink Payload: 0100003C // Set Transmit Interval (TDC) = 60 seconds

3.3.2 Set Alarm Transmit Interval Time(0x0D)

Feature: Change LoRaWAN End Node Alarm Transmit Interval. Default Value: 1 minute
AT Command: AT+ATDC

Command Example Funcion
AT+ATDC="? Show current alarm transmit Interval 1

OK

the interval is 1 minute
AT+ATDC=1 Set Alarm Transmit Interval OK

Set alarm transmit interval to 1 minute

Downlink Command: 0x0D

Format: Command Code (0x0D) followed by 1 byte for time value.

If the downlink payload=0D02, it means set the END Node's Alarm Transmit Interval to 2 minutes, while type code
is OD.

3.3.3 Set Alarm Distance (0xA2)

MDS200-LB/LS supports Alarm Feature, when MDS200-LB/LS detect the distance exceed the alarm settings,
MDS200-LB/LS will Enter Alarm Mode and use the ATDC interval (default is 1 minute) to uplink Distance value.
Alarm mode will last for 60 uplinks (default 1 hour) and can be close by downlink command 0xA300.

Note: Alarm mode only valid for the Distance 1(the Closest Object)
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User can set Alarm Distance to enable/disable Alarm Mode.
AT+ALARMC=AA,BB

Example:

AT+ALARMC=100,200 // Alarm when < 100 or higher than 200.(Min:50cm, Max:2000cm)

Downlink Payload:

0x(A2 00 64 00 C8) /I Same as AT+ALARMC=100,200

3.3.4 Enter/Exit Alarm Mode (0xA3)
Feature: Enter/Exit Alarm mode:

AT Command: AT+ALARM=0(Exit Alarm Mode or AT+ALARM=1 (Enter Alarm Mode)

Downlink Command:
0xA3 00 /] Exit Alarm Mode.

0xA3 01 /l Enter Alarm Mode. Enter Alarm mode will use ATDC interval in the next 59 uplinks.

3.3.5 Set Interrupt Mode(0x06)

Feature, Set Interrupt mode for GPIO_EXIT.
AT Command: AT+INTMOD

Command Example Funon ——— JResponse
AT+INTMOD="? Show current interrupt mode 0

OK

the mode is 0 = No interruption
AT+INTMOD=2 Set Transmit Interval OK

0. (Disable Interrupt),

1. (Trigger by rising and falling edge)
2. (Trigger by falling edge)

3. (Trigger by rising edge)

Downlink Command: 0x06
Format: Command Code (0x06) followed by 3 bytes.

This means that the interrupt mode of the end node is set to 0x000003=3 (rising edge trigger), and the type code is
06.

+ Example 1: Downlink Payload: 06000000 // Turn off interrupt mode
» Example 2: Downlink Payload: 06000003 /I Set the interrupt mode to rising edge trigger

4. Battery & Power Consumption

MDS200-LB use ER26500 + SPC1520 battery pack and MDS200-LS use 3000mAh Recharable Battery with
Solar Panel. See below link for detail information about the battery info and how to replace.

Battery Info & Power Consumption Analyze .
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5. OTA Firmware update

User can change firmware MDS200-LB/LS to:

» Change Frequency band/ region.
» Update with new features.
+ Fix bugs.
Firmware and changelog can be downloaded from : Firmware download link

Methods to Update Firmware:

» (Recommanded way) OTA firmware update via wireless: http://wiki.dragino.com/xwiki/bin/view/Main/
Firmware%200TA%20Update%20for%20Sensors/

+ Update through UART TTL interface: Instruction.

6. FAQ
6.1 What is the frequency plan for MDS200-LB/LS?

MDS200-LB/LS use the same frequency as other Dragino products. User can see the detail from this link:
Introduction

7. Trouble Shooting
7.1 Why | can't join TTN V3 in US915 / AU915 bands?

It is due to channel mapping. Please see below link: Frequency band

7.2 AT Command input doesn't work

In the case if user can see the console output but can't type input to the device. Please check if you already
include the ENTER while sending out the command. Some serial tool doesn't send ENTER while press the send
key, user need to add ENTER in their string.

8. Order Info

Part Number: MDS200-LB-XX or MDS200-LS-XX
XX: The default frequency band

+ AS923: LoRaWAN AS923 band
+ AU915: LoRaWAN AU915 band
+ EU433: LoRaWAN EU433 band
+ EU868: LoRaWAN EU868 band
+ KR920: LoRaWAN KR920 band
+ US915: LoRaWAN US915 band
+ IN865: LoRaWAN IN865 band

+ CN470: LoRaWAN CN470 band

Page 28 / 29 - last modified by Bei Jinggeng on 2025/04/23 10:48


https://www.dropbox.com/sh/uk9ocuytjicpthk/AAAWWW3fm3M7M1F8TbGFff91a?dl=0
http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20OTA%20Update%20for%20Sensors/
http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20OTA%20Update%20for%20Sensors/
http://wiki.dragino.com/xwiki/bin/view/Main/UART%20Access%20for%20LoRa%20ST%20v4%20base%20model/#H1.LoRaSTv4baseHardware
https://wiki.dragino.com/xwiki/bin/view/Main/End%20Device%20Frequency%20Band/#H1.Introduction
https://wiki.dragino.com/xwiki/bin/view/Main/LoRaWAN%20Communication%20Debug/#H2.NoticeofUS9152FCN4702FAU915Frequencyband

User Manual for LoRaWAN /NB -loT End Nodes - MDS200-LB/
LS -- LoRaWAN Microwave Radar Distance Sensor User Manual

9. Packing Info

Package Includes:
+ MDS200-LB or MDS200-LS LoRaWAN Microwave Radar Distance Sensor x 1
Dimension and weight:

* Device Size: cm

» Device Weight: g

» Package Size /pcs:cm
* Weight/pcs:g

10. Support

» Support is provided Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different timezones we cannot
offer live support. However, your questions will be answered as soon as possible in the before-mentioned
schedule.

» Provide as much information as possible regarding your enquiry (product models, accurately describe your
problem and steps to replicate it etc) and send a mail to Support@dragino.cc.
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