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1. Introduction

1.1 What is LoRaWAN Leaf Moisture Sensor

The Dragino LLMS01 is a LoRaWAN Leaf Moisture Sensor for [oT of Agriculture. It is designed to measure
the leaf moisture and temperature, so to send to the platform to analyze the leaf status such as : watering,
moisturizing, dew, frozen. The probe is IP67 waterproof.
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LLMSO1 detects leaf's moisture and temperature use FDR method, it senses the dielectric constant cause
by liquid over the leaf surface, and cover the value to leaf moisture. The probe is design in a leaf shape to
best simulate the real leaf characterizes. The probe has as density as 15 leaf vein lines per centimeter
which make it can senses small drop and more accuracy.

The LoRa wireless technology used in LLMS01 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.

LLMSO01 is powered by 8500mAh Li-SOCI2 battery, it is designed for long term use up to 5 years.

Each LLMSO1 is pre-load with a set of unique keys for LoORaWAN registrations, register these keys to local
LoRaWAN server and it will auto connect after power on.

LLMSO01 in a LoRaWAN Network

. J_ﬁl
LoRaWAN _ ’ LoRaWAN Server

LG308

LLMS01 LoRa S Nod
oRa sensor © LoRaWAN Gateway T

Dash Board

1.2 Features

* LoRaWAN 1.0.3 Class A

¢ Ultra-low power consumption

* Monitor Leaf moisture

* Monitor Leaf temperature

* Monitor Battery Level

* Bands: CN470/EU433/KR920/US915/EU868/AS923/AU915/IN865
* AT Commands to change parameters
* Uplink on periodically

* Downlink to change configure

* |P66 Waterproof Enclosure

* |P67 rate for the Sensor Probe

* 8500mAh Battery for long term use

1.3 Probe Specification

Leaf Moisture: percentage of water drop over total leaf surface
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* Range 0-100%

e Resolution: 0.1%

* Accuracy: +3% (0-50%) ; +6% (>50%)
* |P67 Protection

* Length: 3.5 meters

Leaf Temperature:

* Range -50°C ~ 80°C

e Resolution: 0.1°C

* Accuracy: <+0.5°C(-10°C ~ 70°C), <+1.0°C (others)
* |P67 Protection

* Length: 3.5 meters

1.4 Applications
* Smart Agriculture

1.5 Pin mapping and power on

Power ON/OFF | '—Eﬂ

ISP/Flash

/ - il /"1 S - UART RXD
RS485-A\" ™ * SW1 W) _ A : Reset

- . = pae U SR N SWCLK
RS485-Bf% » i ; . St

2. Configure LLMSO01 to connect to LoORaWAN network

2.1 How it works
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The LLMSO01 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 IoT server
and power on the LLMSO01. It will automatically join the network via OTAA and start to send the sensor
value. The default uplink interval is 20 minutes.

In case you can't set the OTAA keys in the LoRaWAN OTAA server, and you have to use the keys from the
server, you can use AT Commands to set the keys in the LLMSO1.

2.2 Quick guide to connect to LoORaWAN server (OTAA)

Following is an example for how to join the TTN v3 LoRaWAN Networkrs. Below is the network structure;
we use the LG308rf as a LoRaWAN gateway in this example.

LLMSO01 in a LoRaWAN Network

! J_ﬁ\l
LoRaWAN : ’ LoRaWAN Server

LG308
LLMS01 LoRa S Nod
ona Sensor © LoRaWAN Gateway o

Dash Board

The LG308 is already set to connected to TTN network £, so what we need to now is configure the TTN
server.

Step 1: Create a device in TTN with the OTAA keys from LLMSO01.

Each LLMSO1 is shipped with a sticker with the default device EUI as below:

7135
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You can enter this key in the LORaWAN Server portal. Below is TTN screen shot:

Create the application.

(((‘ IHEIHINGE SacK s [  Applications > List

Home ions Gateways Applications (8)
Q_ search ctrl | K NAME AND ID 2
Top applications + sdi-12-test

Create application

EUYIR v © v v ammn ® v
Search applications © Labels =+ Add application

DEVICES CREATED =4

0 Aug 19, 2025

Within applications, you can register and manage end devices and their network data. After setting up your device fleet, use one of our many integration options to pass relevant data

to your external services,
Learn more in our guide on [0 Adding Applications.

Application ID*

l‘ny-new-application

g .

IApplication name

My new application

Description

Description for my new application

#
Cptional application description; can also be used to save notes about the application

Application properties

Labels
Select...

Add a label or create one to categorize your applications

Create application

Add devices to the created Application.
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;';‘"';'."o:"““ e 1] Applications » ps-ls » Application overview + Add ~ 17 - v B il @ .

ps-Is 4 Add label G add application

ID: ps-ls

scent activity * 48 0 End devices H =

Hame Gateways

S Add new gatewsy

Q, search cul| K % Add new organization

o] Register end device in an application

@ End devices View all —
Q-
Top end devices Recently active
Application overview
End devices

Live data

Webhaoks No top devices yet

M S W & 8

Message storage Your most visited and bookmarked end devices will be listed here

) Payload formatters =
W + Register end d

3]
M Collaborators

£ APl keys

A Other integrations hl

@ General settings

Choose an application for the new end device

rejoin_test

1999

LHT52_test
9875

65N
tee

Enter end device specifics manually.
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Register end device

Dioes your end device have a LoRaWAN® Dewice Identification QR Code? Scan it to speed up onboarding,

[E) Scan end device QR code [0 Dravice registration help

End device type

Ingut method &

Select the end device in the LoBaWAN Device Repaository

® Enter end device specifics manually I

[ Freguency plan | select the frequency corresponding
Europe #63-870 MHz (SF9 far RXZ - recommended) to the node
LoRatWAM version T~
LoRaWAM 5pecification 1.0.3

Regional Parameters version O ¢

RPN Regional Parameters 1.03 revision &

Shew advanced activation, LoRaWAN class and duster settings e

Provisianing infarmation

e APPEUI

To continue, please enter the JoinEUl of the end device so we can determine onboarding options

Add DevEUI and AppKey. Customize a platform ID for the device.
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Provisioning information

JoinEUl &+

60 00 0B B0 DE B0 BO 80 Reset

This end device can be registered on the network

DevEUI &+
BN 1 1cod
e e e e e e e €} Generate /=0 used
Appiey @ *
S BE e B sE e e EE B4 EE E4 EE B4 4E 44 B 2 Generate

End device ID 3 *

my-new-device

Device properties

Labels

Select...

Add a label or create one to categorize your devices

After registration
® View registered end device

Register another end device of this type

Register end device

Step 2: Add decoder.

In TTN, user can add a custom payload so it shows friendly reading.

Click this link to get the decoder: https://github.com/dragino/dragino-end-node-decoder/tree/main/cf

Below is TTN screen shot:
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98 Device overview 92 Livedata T Messaging © Location ) payload formatters & Settings

Downlink

Setup

Eormatter type*

Custom Javascript formatter

Formatter code ™

var dd= (bytes[8+i]48x82) ? "High":'Low";

var ee= (bytes[@+i]&ox@1) ? "True":"False";

var ff= getMyDate((bytes[7+i]<<24 | bytes[8+il<<ié | bytes[9+i]<<8 | bytes[18+i]).toString(18));
var stxing='['+aa+’, +hbs', soct’, +dd+', seesr’, #EE+']'4, 1}

19 return string;

5 function getzf(c_num){
4 if(parseInt(c_num) < 18)
c_num = '@ + c_num;

return c_num;

3 Replace the TTN original decoding with our decoding

function getMyDate(str){

21 var c_Date;

22 if(str > 9999999999)

c_Date = new Date(parseInt(str));

4 else

c_Date = new Date(parseInt(str) = 1986);

var c_Year = c_Date.getFullYear(),
c_Month = c_Date.getMonth()+1,
c_Day = c_Date.getDate(), "

2y c_vay = c_uate.getuately, R

Test

load EPort.
8D E6 7F FF @C F8 60 8B 680 19 01 2 Test decoder

Decoded test payload

Users can enter the raw payload test decoder here.

"Bat": 3.558,
"Interrupt_flag": "FALSE",
"Interrupt_level”™: "LOW",
"Lidar_distance": 332,
"Lidar_signal®: 139,
"Lidar_temp”: 25,
"Message_type": 1,
"TempC_DS18B2@": 3276.7

'

Complete uplink data
"f port": 2,
"frm_payload": "DeZ//wz4AIsAGQE=",
"decoded_payload”:
"Bat": 3.558,
"Interrupt_flag": "FALSE",
"Interrupt_level™: “LOW",
“Lidar_distance”: 332,
“Lidaxr_signal®: 139,
"Lidar_temp": 25,
"Message_type":

v Payload is valid

[0 Learn more about payload formatters

Step 3: Power on LLMSO1

Put a Jumper on JP2 to power on the device. ( The Switch must be in FLASH position).
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The LLMSO01 will auto join to the TTN 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

LLMSO1 will uplink payload via LoRaWAN with below payload format:
Uplink payload includes in total 11 bytes.

Normal uplink payload:

13735
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Size(bytes) 2

Value BAT | Temperature Leaf Leaf Digital Reserve Message
(Optional) Moisture Temperature Interrupt Type
(Optional)

1136145 L1k ADR TeGeidt endueuid Dewhddr! 26 08 &7 38
J 11:35:45  Seccessbally scheduled data ooenlink . Devhodr: 26 0867 48
L 5 08 87 38 5
@ 1136045 Srore usstreas data message Dewhdde: 26 0B &7 38
45 Formard dais sessage To Applicatles B. Dewhddn: 2088 &7 48 FAD paylos CI4CTT I6FD AN OC DY IE AT &4 | FRoat: 2 BAE; 4.0 RESI. -M Bandwidih: 11666
4 wrrage Dewadds! 2600846738 Paylosd: [ Bat: v Enterzust_flag: 0, Lead molstuze: o ead_Temperateze! » Message tyss! 1, Tesel DSLEEGY: P e
A 11195148 Beselve wsllak Sith sesdafe Dewhdde! 26 B8 67 38
11235045 Seccessfully processed dats message Dewhddn: 16 BB &7 48 Port: I FAD paylosd: 340 77 36 FO LB AC BYIE 47 48 Basdwidth: 115088 S8R 6.8 E5510 -89 Fow paylosd: 4048 6T 68 26 BO 09 BRI DI A0 TT 2EFOABBI BN 1E 4
A 11236045 Becedve dats mensage Dewkddr! 360867 38  FPort! 3 FUC paplosd: 0340 7738 POISEC B3 1K 47 68  Basdwidth: 138008 SAR: 6.8 ESSIT -0 Ruw paylosd! | 48 4B 67 08 26 55 080 00 03 03 &0 77 26 PO 1A 6C 83 16 4

2.3.1 Battery Info

Check the battery voltage for LLMSO1.
Ex1: 0x0B45 = 2885mV
Ex2: 0x0B49 = 2889mV

2.3.2 DS18B20 Temperature sensor

This is optional, user can connect external DS18B20 sensor to the +3.3v, 1-wire and GND pin . and this field
will report temperature.

Example:
If payload is: 0105H: (0105 & FCO0 == 0), temp = 0105H /10 = 26.1 degree
If payload is: FF3FH : (FF3F & FC00 == 1), temp = (FF3FH - 65536)/10 =-19.3 degrees.

2.3.3 Leaf Moisture

Range: 0 ~ 100%
Example:

0x0015(H) = 21(D) /10=2.1%

2.3.4 Leaf Temperature

14 /35
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Get Leaf Temperature

Example:
If payload is: 0105H: (0105 & FCO0 == 0), temp = 0105H /10 = 26.1 degree
If payload is: FF3FH : (FF3F & FC00 == 1), temp = (FF3FH - 65536)/10 = -19.3 degrees.

2.3.5 Interrupt Pin

This data field shows if this packet is generated by interrupt or not. Click here for the hardware and
software set up.

Example:
0x00: Normal uplink packet.

0x01: Interrupt Uplink Packet.

2.3.6 Message Type

For a normal uplink payload, the message type is always 0x01.

Valid Message Type:

Message Type Code Description Payload
‘ 0x01 ‘ Normal Uplink ‘ Normal Uplink Payload
‘ 0x02 ‘ Reply configures info ‘ Configure Info Payload

2.3.7 Decode payload in The Things Network

While using TTN network, you can add the payload format to decode the payload.
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Overview  Livedata  Messaging  Location Claiming  General settings

I8 Overview
M End d
Updink Dawnlink

M Live data
<» Payload formatters hd B These payload formatters ane executed on uplink messages from this end device and take precedence over application level payload formatters,
1. integrations v

Formatter type
=% Collaboratars Use application payload formatter None GRPC service CayennelPP Repository
O AP keys Formatter parameter ”

function decodelplink(input) {
return |

o ] Géneral settings data: {

bytes: input.bytes

warnings: [],
eEroxs: []

Sawe changes

The payload decoder function for TTN is here:

LLMSO01 TTN Payload Decoder: https://github.com/dragino/dragino-end-node-decoder

2.4 Uplink Interval

The LLMSO01 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:

16/35


https://github.com/dragino/dragino-end-node-decoder
https://wiki.dragino.com/xwiki/bin/view/Main/End%20Device%20AT%20Commands%20and%20Downlink%20Command/#H4.1ChangeUplinkInterval
https://datacake.co/
https://datacake.co/
https://datacake.co/

LLMSO01-LoRaWAN Leaf Moisture Sensor User Manual

alls MITWORR b g BB crarvem O spplaanons
Qe i A a » » W ok Add
I8 crereww

Choose webhook template
o IRt Sioel
B v data

1F Prpiasd lormalttey -

L il sty /‘i,

‘si ubidots

M gy
W mebhoi ' Ubidots

Tty e meth il g
B FubySubs UbeFunitaing

W Gorage o

W A et

A C1ThingSpeak

&k Collsborgion

O AP iy

- o (AT,

Datacake

Lt dots 1o Datacabs via TT1
adagter

@ Qubitro

17735

Tago([d)

Tageld

Walegrate with Tagedd

thet hings i

(o~ — I U

II||I Akenza

[ ERr——

Akena Core
Wstgrate with Akenits Cive



LLMSO01-LoRaWAN Leaf Moisture Sensor User Manual

Applications » lgt92test » Webhooks » Add > Datacake

Add custom webhook

Template information

Datacake
Send data to Datacake via TTl adapter

About Datacake 5 | Documentation &8

Template settings

Webhook ID*

Token*

Datacake APl Token

Create datacake webhook

Step 3: Create an account or log in Datacake.

Step 4: Create LLMSO01 product.
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Add Device X
@ @ B B &
; Pa’tcb mlill )
LoRaWAN PARTICLE D Zero D Zero LTE PINCODE
STEP 1 STEP 2 STEP 3 STEP 4
Product Network Server Devices Plan

Datacake Product

You can add devices to an existing product on Datacake, create a new empty product or start with
one of the templates. Products allow you to share the same configuration (fields, dashboard and
more) between devices.

New Product from Existing Product New Product
template Add devices to an Create new empty
Create new product existing product product

from a template

New Product

If your device is not available as a template, you can start with an empty device. You will have to
create the device definition (fields, dashboard) and provide the payload decoder in the device's
configuration.

Product Name

LSPHO1|

Next
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Add Device X
e x. @ BB E
& Pa'tlcie Sl
LoRaWAN PARTICLE D Zero D Zero LTE PINCODE
STEP 1 STEP 2 STEP 3 STEP 4
Product Network Server Devices Plan
Network Server

Please choose the LoRaWAN Network Server that your devices are connected to.

The Things Stack V3
altlin Uplinks  Downlinks
o memwcs  TTN V3 / Things Industries P '

‘.\ The Things Network V2
memnes  The old Things Network

Uplinks Downlinks

@ helium Helium Uplinks Downlinks
LoR1O T LORIOT Uplinks Downlinks
kerlink  Kerlink Wanesy Uplinks

Showing 1 to 5 of 8 results Previous Next

o -
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Add Device
@ . . . -EI -m
X Parbcie il
LoRaWAN PARTICLE D Zero D Zero LTE PINCODE
STEP1 STEP 2 STEP 3 STEP 4
Product Network Server Devices Plan
Add Devices

Enter one or more LoRaWAN Device EUIs and the names they will have on Datacake.

DEVEUI NAME
™ 60 00 90 00 28 88 88 6f 8 bytes M LSPHO1
+ Add another device Consistent with DEUl on TTN

Back Next

Step 5: add payload decode

Download Datacake decoder
from: https://www.dropbox.com/sh/53ga86dnhmr6cl8/AACP80cyOf8k6 10NGAgnNk a?dl=0cd
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LLMSO1

Location

Dashboard History

General Configuration

Name

LLMSO1

Location

Payload Decoder

When your devices sends data, the payload will be passed to the payload decoder, alongside the event's name. The payload decoder then transforms it to measurements.

port) {

1+ function Decoder(bytes,

2 k message from a buffer
3 (array) of bytes to an object of fields
4 var value=(bytes[8]<<8 | bytes[1]) & Ox3FFF;
5 var batV=value/1800;//Battery,units:V
6
7 value=bytes[2]<<Z | bytes[3];
8 i & 9x30)
9 3}
10 var temp_DS18B20=(value/10).toFixed(2);//DS18828,temperature
11
12 value=bytes[4]<<Z | bytes[5];
13 var hum=(value/10).toFixed(2);
14
15 value=bytes[6]<<Z | bytes[7];
16 var temp=(value/10).toFixed(2);
17
18 var i_flag = bytes[8];
19
20~ return [
21~
22 field: “"BATTERY",
23 value: batV
24 I8
25+ {
26 field: "LEAF_MOISTURE",
27 value: hum
28 I8
29+ {
30 field: "LEAF_TEMPERATURE",
31 value: temp
32 ¥
33 1;
32
Payload

Output

Fields

IName identifier

BaAT BAT

Leaf Molstore LEAF_MOTSTURS

Leal Temperslure  LEAF

Intanratinng
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Downlinks

Type Current
Value
Fioat a
Fost 0
Fioat o

Configuration

Serial Number

4641431465464987

console.log Output

Debug Rules

Permissions

Last update

Thu May 13 2021 09:17:56 GMT+0800

Recognized measurements

After added, the sensor data arrive TTN, it will also arrive and show in Mydevices.

22 /35
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LLMSO01

Location Serial Number Last update Product Slug

R 4641431465464987 Thu May 13 2021 09:41:08 GMT+0800 Jlitmsm

Dashboard History  Downlinks  Configuration Debug  Rules Permissions

BAT
a few seconds ago

= R

o -
5L i IS B

2021/5/13 2021/513 2021/5/13 2021/5/13 20214513 2021/5/13 20214513 2021/5/13 2021/5/13
-o- BAT

TEM
a few seconds ago

25 [ S|
¥ 1D R T I e td @ |
L e e e i |
10
5
2021/5113 2021/5/13 2021/5M13 2021513 2021/513 2021/5113 2021/5/13 20214513 2021/513

-o- Leaf Temperature

HUM
a few seconds ago

1.2
:
0.8
0.6
T e e e
0.z

2021/513 2021/5/13 2021/513 2021/513 2021/513 2021/513 2021/5/13 2021/513 2021/513
o Leaf Maisture

2.6 Installation

LLMSO1 probe has two sides. The side without words are the sense side. Please be ware when install the
sensor.
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Sense Side<’

2.7 Frequency Plans

The LLMSO01 uses OTAA mode and below frequency plans by default. If user want to use it with different
frequency plan, please refer the AT command sets.

2.7.1 EU863-870 (EU868)

Uplink:

868.1 - SF7BW125 to SF12BW125

868.3 - SF7BW125 to SF12BW125 and SF7BW250
868.5 - SF7BW125 to SF12BW125

867.1 - SF7BW125 to SF12BW125

867.3 - SF7BW125 to SF12BW125

867.5 - SF7BW125 to SF12BW125

867.7 - SF7BW125 to SF12BW125

867.9 - SF7BW125 to SF12BW125

868.8 - FSK

Downlink:

Uplink channels 1-9 (RX1)
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869.525 - SFOBW125 (RX2 downlink only)

2.7.2 US902-928(US915)

Used in USA, Canada and South America. Frequency band as per definition in LoRaWAN 1.0.3 Regional
document.

To make sure the end node supports all sub band by default. In the OTAA Join process, the end node will
use frequency 1 from sub-band1, then frequency 1 from sub-band2, then frequency 1 from sub-band3, etc
to process the OTAA join.

After Join success, the end node will switch to the correct sub band by:

* Check what sub-band the LoRaWAN server ask from the OTAA Join Accept message and switch to
that sub-band

* Use the Join successful sub-band if the server doesn't include sub-band info in the OTAA Join Accept
message ( TTN v2 doesn't include)

2.7.3 CN470-510 (CN470)

Used in China, Default use CHE=1
Uplink:

486.3 - SF7BW125 to SF12BW125
486.5 - SF7BW125 to SF12BW125
486.7 - SF7BW125 to SF12BW125
486.9 - SF7BW125 to SF12BW125
487.1 - SF7BW125 to SF12BW125
487.3 - SF7BW125 to SF12BW125
487.5 - SF7BW125 to SF12BW125
487.7 - SF7BW125 to SF12BW125

Downlink:

506.7 - SF7BW125 to SF12BW125
506.9 - SF7BW125 to SF12BW125
507.1 - SF7BW125 to SF12BW125
507.3 - SF7BW125 to SF12BW125
507.5 - SF7BW125 to SF12BW125
507.7 - SF7BW125 to SF12BW125
507.9 - SF7BW125 to SF12BW125
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508.1 - SF7BW125 to SF12BW125
505.3 - SF12BW125 (RX2 downlink only)

2.7.4 AU915-928(AU915)

Frequency band as per definition in LoRaWAN 1.0.3 Regional document.

To make sure the end node supports all sub band by default. In the OTAA Join process, the end node will
use frequency 1 from sub-band1, then frequency 1 from sub-band2, then frequency 1 from sub-band3, etc
to process the OTAA join.

After Join success, the end node will switch to the correct sub band by:

* Check what sub-band the LoRaWAN server ask from the OTAA Join Accept message and switch to
that sub-band

* Use the Join successful sub-band if the server doesn't include sub-band info in the OTAA Join Accept
message ( TTN v2 doesn't include)

2.7.5 AS920-923 & AS923-925 (AS923)

Default Uplink channel:
923.2 - SF7BW125 to SF10BW125
923.4 - SF7BW125 to SF10BW125

Additional Uplink Channel:

(OTAA mode, channel added by JoinAccept message)

AS920~AS923 for Japan, Malaysia, Singapore:
922.2 - SF7BW125 to SF10BW125
922.4 - SF7BW125 to SF10BW125
922.6 - SF7BW125 to SF10BW125
922.8 - SF7BW125 to SF10BW125
923.0 - SF7BW125 to SF10BW125
922.0 - SF7BW125 to SF10BW125

AS923 ~ AS925 for Brunei, Cambodia, Hong Kong, Indonesia, Laos, Taiwan, Thailand, Vietnam:

923.6 - SF7BW125 to SF10BW125
923.8 - SF7BW125 to SF10BW125
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924.0 - SF7BW125 to SF10BW125
924.2 - SF7BW125 to SF10BW125
924.4 - SF7BW125 to SF10BW125
924.6 - SF7BW125 to SF10BW125

Downlink:
Uplink channels 1-8 (RX1)
923.2 - SF10BW125 (RX2)

2.7.6 KR920-923 (KR920)

Default channel:

922.1 - SF7BW125 to SF12BW125
922.3 - SF7BW125 to SF12BW125
922.5 - SF7BW125 to SF12BW125

Uplink: (OTAA mode, channel added by JoinAccept message)
922.1 - SF7BW125 to SF12BW125
922.3 - SF7BW125 to SF12BW125
922.5 - SF7BW125 to SF12BW125
922.7 - SF7BW125 to SF12BW125
922.9 - SF7BW125 to SF12BW125
923.1 - SF7BW125 to SF12BW125
923.3 - SF7BW125 to SF12BW125

Downlink:
Uplink channels 1-7(RX1)
921.9 - SF12BW125 (RX2 downlink only; SF12BW125 might be changed to SFOBW125)

2.7.7 IN865-867 (IN865)

Uplink:
865.0625 - SF7BW125 to SF12BW125
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865.4025 - SF7BW125 to SF12BW125
865.9850 - SF7BW125 to SF12BW125

Downlink:
Uplink channels 1-3 (RX1)
866.550 - SF10BW125 (RX2)

2.8 LED Indicator

The LLMSO01 has an internal LED which is to show the status of different state.

* The sensor is detected when the device is turned on, and it will flash 4 times quickly when it is
detected.
* Blink once when device transmit a packet.

2.9 Firmware Change Log

Firmware download link: https://www.dropbox.com/sh/Oelufwppg5i6tfu/AAAMZKIXDI-WdeT4xrAGXxCma?
di=0r

Firmware Upgrade Method: Firmware Upgrade Instruction

3. Configure LLMSO01 via AT Command or LoRaWAN Downlink

Use can configure LLMSO01 via AT Command or LoRaWAN Downlink.
e AT Command Connection: See FAQ.

* LoRaWAN Downlink instruction for different platforms: |oT LoRaWAN Server

There are two kinds of commands to configure LLMS01, they are:
* General Commands.

These commands are to configure:
* General system settings like: uplink interval.
* LoRaWAN protocol & radio related command.

They are same for all Dragino Device which support DLWS-005 LoRaWAN Stack. These commands can be
found on the wiki: End Device AT Commands and Downlink Command

¢ Commands special design for LLMSO01
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These commands only valid for LLMSO01, as below:

3.1 Set Transmit Interval Time

Feature: Change LoRaWAN End Node Transmit Interval.

AT Command: AT+TDC

Command Example Function Response
AT+TDC=? Show current transmit 30000
Interval 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.

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

3.2 Set Interrupt Mode

Feature, Set Interrupt mode for GPIO_EXIT.

AT Command: AT+INTMOD

Command Example Function Response
AT+INTMOD=? Show current interrupt mode 0
OK

the mode is 0 =No
interruption
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AT+INTMOD=2 Set Transmit Interval OK
1. (Disable Interrupt),

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

4. (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.

e Example 1: Downlink Payload: 06000000 // Turn off interrupt mode

e Example 2: Downlink Payload: 06000003 // Set the interrupt mode to rising edge trigger

3.3 Get Firmware Version Info

Feature: use downlink to get firmware version.

Downlink Command: 0x26

Downlink Control Type FPort Type Code Downlink payload size(bytes)

Get Firmware Version Info ‘ Any ‘ 26 2

* Reply to the confirmation package: 26 01
* Reply to non-confirmed packet: 26 00

Device will send an uplink after got this downlink command. With below payload:

Configures info payload:

Size(bytes) 1 1 1 2 1 4 1
Value Software Frequency Sub- Firmware Sensor Reserve Message
Type Band band | Version Type Type
Always
0x02

Software Type: Always 0x03 for LLMSO01
Frequency Band:

0x01: EU868

0x02: US915
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0x03: IN865
0x04: AU915
0x05: KZ865
0x06: RU864
0x07: AS923
0x08: AS923-1
0x09: AS923-2
0xa0: AS923-3

Sub-Band: value 0x00 ~ 0x08
Firmware Version: 0x0100, Means: v1.0.0 version
Sensor Type:

0x01: LSEO1

0x02: LDDS75

0x03: LDDS20

0x04: LLMSO1

0x05: LSPHO1

0x06: LSNPKO1

0x07: LDDS45

0x08: LSLPO1

0x018: LMDS120

4. Battery & Power Consumption

LLMSO1 uses ER26500 + SPC1520 battery pack. See below link for detail information about the battery info
and how to replace.

Battery Info & Power Consumption Analyzer? .

5. Use AT Command

5.1 Access AT Commands

LLMSO01 supports AT Command set in the stock firmware. You can use a USB to TTL adapter to connect to
LLMSO01 for using AT command, as below.
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Connection:

USB TTL GND <----> GND

USB TTL TXD <----> UART_RXD
USB TTL RXD <----> UART_TXD

In the PC, you need to set the serial baud rate to 9600 to access the serial console for LLMSO1. LLMSO01 will
output system info once power on as below:
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R T e ——————————————

FHEF) WRERE) WEM TAM 2800 WesjH)
BeoplIBC |+ — D&
BORE [238]====" UpLinkCounter= @ ==*== ;I
[239]TX on freq B58500008 H:z at DA 5
# O |come =| | | [30s]txpone
[5293]RX on freq S6E58090@ H: at DR 5
BiE [gcee =| | | [5381)rxDone
Rssi= =79
g |8 =| | | j0me0
Lt g IHﬂﬂE j Join Accept:
DevAddr:26 81 2a aé
| g 31 ) |1 j Rx1DrOFfset:@
Rx2Datarate:3
# 1T [None | | | Receivebelay1: 1000 ms
ReceiveDelay2: 2088 ms
Edrig® [5493]=ewee UpLinkCounter= @ *+wes
[5494]TX on freq S6E500080 Hz at DR @
& ASCII " Hex [6988] txDane
= = [Be1@]RX on freq B6E58008@ Hz at DR @
r B#hikiT [8218]rxTimedut
| B [8975]RX on freq 569525006 Hz at DR 3
= ADR Message:
| T R TX Datarate @ change to 3
TuPower @ change to 1
| EEeR NbRep 1 change to 1
* ASCIT ™ Hex [9151 ] rxDane
Rssi= -78
r BiEE |1eee 3: ms | | Incerrect Password
| Correct Password _
There must be a new line -
123456 after each command
| - EiE |
|123456 -
COMS OPENED, 9600, B, NOME, 1, OFF Rx: 778 Bytes Tz 26 Bytes y

Valid AT Command please check Configure Device.

6. FAQ
6.1 How to change the LoRa Frequency Bands/Region

You can follow the instructions for how to upgrade image.
When downloading the images, choose the required image file for download.

7. Trouble Shooting
7.1 AT Commands 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.
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7.2 Possible reasons why the device is unresponsive:

1. Check whether the battery voltage is lower than 2.8V
2. Check whether the jumper of the device is correctly connected

LED
ISP/Flash Power ONJOFF 4

3. Check whether the switch here of the device is at the ISP (The switch can operate normally only when it
isin RUN)

reset button

Battery Connector

8. Order Info

Part Number: LLMS01-XXX
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XXX: The default frequency band

e AS923: LoRaWAN AS923 band
e AU915: LoRaWAN AU915 band
e EU433: LoRaWAN EU433 band
e EU868: LoRaWAN EU868 band
e KR920: LoRaWAN KR920 band
e US915: LoRaWAN US915 band
e [N865: LoRaWAN IN865 band
e (CN470: LoRaWAN CN470 band

9. Packing Info

Package Includes:
* LLMSO1 LoRaWAN Leaf Moisture Sensor x 1
Dimension and weight:

* Device Size: cm

* Device Weight: g

* Package Size / pcs:cm
* Weight/pcs:g

10. Support

e 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.comr.
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