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1. Introduction
1.1 What is RS485-LN RS485 to LoRaWAN Converter

The Dragino RS485-LN is a RS485 to LoRaWAN Converter. It converts the RS485 signal into LoRaWAN
wireless signal which simplify the IoT installation and reduce the installation/maintaining cost.

RS485-LN allows user to monitor / control RS485 devices and reach extremely long ranges. It provides ultra-
long range spread spectrum communication and high interference immunity whilst minimizing current consumption.
It targets professional wireless sensor network applications such as irrigation systems, smart metering, smart cities,
building automation, and so on.

For data uplink, RS485-LN sends user-defined commands to RS485 devices and gets the return from the RS485
devices. RS485-LN will process these returns according to user-define rules to get the final payload and upload to
LoRaWAN server.

For data downlink, RS485-LN runs in LoRaWAN Class C. When there downlink commands from LoRaWAN
server, RS485-LN will forward the commands from LoRaWAN server to RS485 devices.

Demo Dashboard for RS485-LN connect to two energy meters: https://app.datacake.de/dashboard/
d/58844a26-378d-4c5a-aaf5-b5b5b153447a

1.2 Specifications

Hardware System:

+ STM32L072xxxx MCU

+ SX1276/78 Wireless Chip

» Power Consumption (exclude RS485 device):
+ |dle: 32mA@12v
+ 20dB Transmit: 65mA@12v

Interface for Model:

+ RS485
» Power Input 7~ 24V DC.

LoRa Spec:

» Frequency Range:
+ Band 1 (HF): 862 ~ 1020 Mhz
« Band 2 (LF): 410 ~ 528 Mhz
+ 168 dB maximum link budget.
* +20 dBm - 100 mW constant RF output vs.
+ +14 dBm high efficiency PA.
» Programmable bit rate up to 300 kbps.
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High sensitivity: down to -148 dBm.

Bullet-proof front end: 1IP3 = -12.5 dBm.

Excellent blocking immunity.

Low RX current of 10.3 mA, 200 nA register retention.
Fully integrated synthesizer with a resolution of 61 Hz.
FSK, GFSK, MSK, GMSK, LoRaTM and OOK modulation.
Built-in bit synchronizer for clock recovery.

Preamble detection.

127 dB Dynamic Range RSSI.

Automatic RF Sense and CAD with ultra-fast AFC.
Packet engine up to 256 bytes with CRC

1.3 Features

LoRaWAN Class A & Class C protocol (default Class C)

Frequency Bands: CN470/EU433/KR920/US915/EU868/AS923/AU915/IN865/RU864/MA869
AT Commands to change parameters

Remote configure parameters via LoRa Downlink

Firmware upgradable via program port

Support multiply RS485 devices by flexible rules

Support Modbus protocol

Support Interrupt uplink (Since hardware version v1.2)

1.4 Applications

Smart Buildings & Home Automation
Logistics and Supply Chain Management
Smart Metering

Smart Agriculture

Smart Cities

Smart Factory

1.5 Firmware Change log

RS485-LN Image files - Download link and Change log

1.6 Hardware Change log

v1.2: Add External Interrupt Pin.

v1.0: Release

1.7 Pin Definitions

The following diagram shows the V1.2 hardware version.
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2. Power ON Device

The RS485-LN can be powered by 7 ~ 24V DC power source. Connection as below

» Power Source VIN to RS485-LN VIN+
» Power Source GND to RS485-LN VIN-

Once there is power, the RS485-LN will be on.
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3. Operation Mode

3.1 How it works?
The RS485-LN is configured as LoRaWAN OTAA Class C mode by default. It has OTAA keys to join network. To

connect a local LoRaWAN network, user just need to input the OTAA keys in the network server and power on the
RS485-LN. It will auto join the network via OTAA.

3.2 Example to join LoRaWAN network

Here shows an example for how to join the TTN V3 Network. Below is the network structure, we use LG308 as
LoRaWAN gateway here.

RS485-LN in a LoRaWAN Network

RS435

RS485 Alarm
=l Py
= THE THINGS
NETWORK
RS5485 |i0

TTN LoRaWAN Server
LG308

RS485-LN LoRaWAN Gateway

LoRaWAN Sensor Node

RS485 Modbus

The RS485-LN in this example connected to two RS485 devices for demonstration, user can connect to other
RS485 devices via the same method. The connection is as below:
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485A+ and 485B- of the sensor are connected to RS485A and RA485B of RS485-LN respectively.

\

/ RS485 Alarm
RS485-LN = =
= RS485 /0

RS485-LN , RS485 Alarm and RS485 /O are connected together via RS485 (A,B) interface.
1) RS485-LN will read RS485 I/O's registers periodically and uplink to LoRaWAN Server
2) LoRaWAN server can send an downlink command to RS485-Ln to control the RS485 Alarm

The LG308 is already set to connect to TTN V3 network . So what we need to now is only configure the TTN V3:

Step 1: Create a device in TTN V3 with the OTAA keys from RS485-LN.
Each RS485-LN is shipped with a sticker with unique device EUL:
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Registration Key,
Please keep it safely.

DEV EUI: AB4041C161H wm
APP EUI: AB404100G004 =01
APP KEY: 7ECBA9C917386DFC5DBF73B( 0 b

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

Create the application.

+v fev EPv v O

Applications > Create application

Create application

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 [ Adding Applications.

Application ID*

my-new-application

Application name

My new application

Description

Description for my new application

&

otes about the application

Optional application description; can also be used to save

Create application

Add devices to the created Application.
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t©® v

[ o Gz Add application _
Home | Gateways Applications (10) ns + Add application

S Add new gateway

. (4 . e
((( ;’;‘N'I;"';:]‘;s stack Applications > List +v v Ev R

XY .
Q_ search ctrl K NAME AND ID & & Add new organization DEVICES CREATED =0

65N @ Register end device in an application

Top applications + tee — 0 Jan 25, 2024

Mmoo

Choose an application for the new end device

zero
zero

rejoin_test
1999

LHT52_test
9875

65N
tee

Enter end device specifics manually.
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Applications *> zero * End devices * Register end device

Register end device

Daoes your end device have a LoRaWAN® Device Identification OR Code? Scan it to speed up onboarding.

(2] Scan end device QR code [0 Device registration help

End device type

Input method &

Select the end device in the LoRaWAN Device Repository

é Enter end device specifics manually

Frequency plan(2*

Europe 863-870 MHz (5F12 for RX2)

LoRaWAN version (2) *

LoRaWAN Specification 1.0.3

Regional Parameters version (0 *

Show advanced activation, LoRaWAN class and cluster settings

Provisioning information

AppEUI

JoinEUI @ *

00 60 B0 OO0 B0 PO 60 B8O Confirm

To continue, please enter the JoinEUI 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
JoinEUI @ *

B8 60 00 60 G0 0O 0O GO Reset

This end device can be registered on the network
DevEUI @ *

e e e ee as ) Generate | 0/50 used
AppKey @ *

S T I 3 Generate

End device ID (& *

After registration
:‘: Wiew 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/

Below is TTN screen shot:
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98 Device overview 85 Livedata

uplink | Downlink

Setup

Formatter type

I Custom Javascript formatter

Formatter code ©

T Messaging

® Location I

) Payload formatters

var dd= (bytes|[;
var ee= (bytes[
var £f= gethyDate
var string='['+aa+

Hlcd
4bbs" " 4ocs”

| b
return string;

function getzE(c
if(parseInt(c_n
c_num = ‘9

return c_num;

function gethyDate(str){

if(str > 5999599999)
o_Date = new Date(parselnt(str));
else
_Date = new Datc(parseInt(str) # 1880);

var c_Year =
c_Month = c_l
¢ Day = c_Date.

vtes[9+i]<<8 | bytes[10+i])

Replace the TTN original decoding with our decoding

& Settings
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c_vay = c_uate.getvatel),

Test
Byte payload EPort
oD E6 7F FF 6C F8 00 8B 00 19 01 2

Test decoder

Decoded test payload Users can enter the raw payload test decoder here.

“Lidar_temp”
"Message_tye:
"TempC_DS188:

Complete uplink data

"f_port": 2,

"f1m_payload

"decoded_|
"Bat":
"Interzupt
"Interzupt_le
"Lidazr_distan
"Lidar_sig
"Lidar_temp”:
"Message_type'

Step 3: Activate on RS485-LN.

Press the button for 5 seconds to activate the RS485-LN. Power on RS485-BL and it will auto join to the TTN V3
network. After join success, it will start to upload message to TTN V3 and user can see in the panel.
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Overview vedata  Messaging  Location  Payload formatters  Claiming  General settings
Time Type Data preview 1 |
o 3 26 88 28 TE : ACBSI9G3GFE318GCECT2ESDADABACES 26 BB ECTABY 21 49 2C 2C CL 96 73 6C 2 8.8 B
Forward data message to Applic
v
. , woltageFreguencyl: . voltageFreguency2:
Foxmaxcd uplink data message ¥ Y u 5
[
Receive uplink data message A 28 68 28 7E
- 26 88 28 T7E 2837 2 ! ACBEIFEIBFEILBOLEC T2ESDI IDABACES26BAECTABT 2149 2C2C C1 95 73 &C
Successfully processed data me-
o Drop data message Uplink is a duplicate
o~ B ¢ " A 26 98 28 TE 2837 2 ™ AC B6 29 63 BF E3 18 BC 6C 72 E6 D4 3D 4B AC B8 26 BS EC 74 B7 21 49 2C 2C €1 96 73 &C
seeive data message
y Dzop data message Uplink is & duplicate
26 68 28 7E 2837 2 i AC B6 29 53 BF E3 18 BC 6C 72 E5 D4 30 48 AC E8 26 B8 EC 74 B7 21 49 2C 2C C1 95 73 6C

Receive data message
0

3.3 Configure Device to Read RS485 Sensors

There are plenty of RS485 and TTL level devices in the market and each device has different commands to
read the valid data. To support these devices in most flexible, RS485-LN supports flexible command set. User can
use Dragino RS485 Tool, AT Commands or LoRaWAN Downlink Command to configure how RS485-LN should
read the sensor and how to handle the return from RS485 or TTL sensors.

Note: below description and commands are for firmware version >v1.1, if you have firmware version
v1.0. Please check the user manual v1.0 or upgrade the firmware to v1.1

3.3.1 Method 1 -- via RS485 Configure Tool

Use the RS485 Configure tool is the recommand method. Please see the instruction of how to use the tool:

« RS485 Configure Tool Instruction
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& DRAGINO-R5485-Config V1.0 = 0

|- Console Output [| . T
Tell Coanand-i o Part @ . General Confiure seser seuirate ~
| Nede Bandrate 5600 Senzor Data Bit
@ pinand-2 SYT{Uni toav) Sensor Chack Bit
. R5485 Commands ~ ; -
Comnuot serial part Semsor Stop Bit
%gﬁ':'nsod.s Discormect serial port onfigars Davices
5486 Sencor vetwrn date © Bytes Blocks
Poll Connand4 At o -
. p
T E— @ . Console Window
Foll Comnand-5
Fall Comnand—6
Pell Comnand-T
Choose the needed dizorete bytes from retarn
Fall Coanand-8 AT Cormand
Return Connand Proviaw
FPoll Cownand—9
Frevies Comwands
e @ : Process Sensor Returns
Pell Co d-11 s
omnes @ : Commands Preview
Poll Cownand—12
Foll Command=13
Fell Comnand-14
Poll Comnand-15
_— ATSMDIL{RS4ES Sensor response Time Unitins)
Tust K336 Comnands
Clear all Inport Commands  Save Commends Write Erase all

3.3.2 Method 2 -- via AT Commands
3.3.2.1 Configure UART settings for RS485 communication

To use RS485-LN to read data from RS485 sensors, connect the RS485-LN A/B traces to the sensors. The
related commands for UART settings are:

AT Commands Exampe
Set the baud rate (for RS485 connection). Default ~ AT+BAUDR=9600
Value is: 9600. .
AT+BAUDR Options: (1200,2400,4800,
14400,19200,115200)
AT+PARITY Set UART parity (for RS485 connection) AT+PARITY=0

Option: 0: no parity,
1: odd parity,
2: even parity

AT+STOPBIT Set serial stopbit (for RS485 connection) AT+STOPBIT=0 for 1bit
AT+STOPBIT=1 for 1.5 bit
AT+STOPBIT=2 for 2 bits

3.3.3 Configure sensors

Some sensors might need to configure before normal operation. User can configure such sensor via PC and
RS485 adapter or through RS485-LN AT Commands AT+CFGDEV. Each AT+CFGDEV equals to send a RS485
command to sensors. This command will only run when user input it and won't run during each sampling.

AT Commands Description —_______________Joamee
AT+CFGDEV This command is used to configure the RS485/TTL AT+CFGDEV=xX XX XX XX XX XX XX XX XX XX XX XX,m

devices; they won’t be used during sampling.

AT+CFGDEV=xX XX XX XX XX XX XX XX XX XX XX XX,
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mm: 0: no CRC, 1: add CRC-16/MODBUS in the end
of this command

3.3.4 Configure read commands for each sampling

During each sampling, we need confirm what commands we need to send to the RS485 sensors to read data. After
the RS485 sensors send back the value, it normally include some bytes and we only need a few from them for a
shorten payload.

To save the LoRaWAN network bandwidth, we might need to read data from different sensors and combine their
valid value into a short payload.

This section describes how to achieve above goals.

During each sampling, the RS485-LN can support 15 commands to read sensors. And combine the return to one
or several uplink payloads.

Each RS485 commands include two parts:

1. What commands RS485-LN will send to the RS485 sensors. There are total 15 commands from AT
+COMMAD1, ATCOMMAND?2,..., to AT+COMMANDF. All commands are of same grammar.

2. How to get wanted value the from RS485 sensors returns from by 1). There are total 15 AT Commands to
handle the return, commands are AT+DATACUT1,AT+DATACUT?2,.., AT+DATACUTF corresponding to the
commands from 1). All commands are of same grammar.

3. Some RS485 device might has longer delay on reply, so user can use AT+CMDDL to set the timeout for getting
reply after the RS485 command is sent. For example AT+CMDDL1=1000 to send the open time to 1000ms

After we got the valid value from each RS485 commands, we need to combine them together with the command
AT+DATAUP.

Below are examples for the how above AT Commands works.

AT+COMMANDX : This command will be sent to RS485 devices during each sampling, Max command length is
14 bytes. The grammar is:

AT+COMMANDX=XX XX XX XX XX XX XX XX XX XX XX XX,m
XX XX XX XX XX XX XX XX XX XX XX xx: The RS485 command to be sent

m: 0: no CRC, 1: add CRC-16/MODBUS in the end of this command

For example, if we have a RS485 sensor. The command to get sensor value is: 01 03 0B B8 00 02 46 0A. Where
01 03 0B B8 00 02 is the Modbus command to read the register 0B B8 where stored the sensor value. The 46 0A is
the CRC-16/MODBUS which calculate manually.

In the RS485-LN, we should use this command AT+COMMAND1=01 03 0B B8 00 02,1 for the same.

If a single command exceeds 14 bytes, you can use the command splicing function.

When AT+CMDDLx=1, the commands of AT+COMMANDx and AT+COMMAND(x+1) will be merged.

Examples: To send 00 01 02 03 04 05 06 07 08 09 0OA 0B 0C 0D OE OF data it should be configured:
AT+COMMAND1=00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D,0
AT+COMMAND1=1
AT+COMMAND2=0E 0F,0

Page 20/ 59 - last modified by Xiaoling on 2025/04/23 15:56



User Manual for LoRaWAN /NB -loT End Nodes - RS485-
LN - RS485 to LoRaWAN Converter User Manual

AT+DATACUTX : This command defines how to handle the return from AT+COMMANDXx, max return length is
100 bytes.

AT+DATACUTx=a,b,c

 a: length for the return of AT+ COMMAND
» b:1: grab valid value by byte, max 6 bytes. 2: grab valid value by bytes section, max 3 sections.
» c: define the position for valid value.

Examples:

» Grab bytes
AT+PAYVER=1

AT+COMMAND1=01 03 Ob b& 00 02 ,1 | AT+DATACUT1=10,1,9+4+6+8+1+3 |
AT+COMMANDZ=0,0 AT+DATACUTZ=0,0,0T
AT+COMMAND3=0,0 AT+DATACUT3=0,0,0
AT+COMMANDL=0,0 AT+DATACUT4=0,0,0
AT+COMMANDS=0. 0 ATH+DATACHTS=0.0.0

; AT+DATACUT1=10,1,9+4+6+8+1+3

, a=10, return total 10 bytes (20 20 20 20 2d 30 2e 32 20 75)

+ b=1 grab byte.

j c=9+4+6+8+1+3 (grap the 9th , 4th, 6th, 8th, 1th, 3rd byte and link them together by grab sequence
+ 50 command1 valid value is 20 20 30 32 20 20

[ e e

ATH+COMMANDE=0,0 AT+DATACUTE=0,0,0
AT+COMMANDF=0,0 AT+DATACUTF=0,0,0
AT+CHS=0

oK

CMDL 01 03 Ob b8 00 02 46 Oa

RETURNL = 20 20 20 20 2d 30 2e 32 20 75
Payload = 01 20 20 30 32 70 20

« Grab a section

ATH+PAYVER=1

AT+COMMANDL=01 03 Ob b8 00 02 ,1 AT+DATACUTL=8,2,4~8
AT+COMMAND2=0,0 AT+DATACUT2=0,0,0

AT+COMMAND3I=0, 0 AT+DATACUTI=0,0,0

ATHCOMMANDE =0, 0 AT+DATACUTLA=0,0,0

AT+COMMANDS=0,0 AT+DATACUTS=0,0,0

AT+COMMANDGE=0, 0 AT+DATACUTE=0,0,0

AT+COMMANDT =0, 0 AT+DATACUT=0,0,0

ATHCOMMANNRE=N N ATHNATACIHTR=N N N

ATrel AT+DATACUT1=8,2,4~8

aT+cc a=8, return total 8 bytes (20 20 20 20 2d 30 2e 00)

ATHC( [h=9

ATHC( . .
aT+cc C=4~8 (grap the 4th ~ 8th bytes from return, so command? valid value is 20 2d 30 2e 00
AT+CLII'II'IHI!LJ'I‘—U,U AMAITLATALUD I, Wy Wy W

ATH+CHS=0

oK

CMD1 = 01 03 0ob b& 00 02 46 Oa

RETURNL = 20 20 20 20 2d 30 2e 00

Payload = 01 20 2d 30 2e 0O

» Grab different sections
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AT+COMMANDL1=01 03 Ob b8 00 02 ,1 JAT+DATACUT.L=13,2,l~2+4~?+10~ll |

AT+COMMANDZ2=0,0 AT+DATACUTZ2=0,0,

AT+COMMAND3=0,0 AT+DATACUT3=0,0,0
AT+COMMANDL=0,0 AT+DATACUT4=0,0,0
AT+COMMANDS=0,0 AT+DATACUTS=0,0,0
ATHOOMMANDAR=0 N ATHMATACIITA=N 0 0

AT+DATACUT1=132 1~2+4~7+10~11

a=13, return total 13 bytes (90 02 6a 82 1a 04 20 2d 30 2e dd 9b 00)
b=2

c=1-2+4~-7+10~11 (grap the 1 ~ 2 bytes + 4~7 bytes + 10~11 bytes
so command? valid value is 90 02 82 1a 04 20 2e dd

A TN L = W FITLALACD TE—Y W,

AT+COMMANDF=0,0 AT+DATACUTF=0,0,0

AT+CHS=0

QK

MD1 = 01 03 Ob bE& 00 02 46 Da

RETURNL = G6a 82 13 04 20 2d 30 Z2e dd 9b 00
Payload = 01 90 02 82 1a 04 20 2e dd

3.3.5 Compose the uplink payload

Through AT+COMMANDXx and AT+DATACUTXx we got valid value from each RS485 commands, Assume these
valid value are RETURN1, RETURN?2, .., to RETURNXx. The next step is how to compose the LoRa Uplink Payload
by these RETURNs. The command is AT+DATAUP.

Examples: AT+DATAUP=0

Compose the uplink payload with value returns in sequence and send with A SIGNLE UPLINK.

Final Payload is Battery Info+PAYVER + VALID Value from RETURN1 + Valid Value from RETURN2 + ... +
RETURNXx

Where PAYVER is defined by AT+PAYVER, below is an example screen shot.
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AT+DATAUP=0
AT+PAYVER=1

AT+COMMAND1=01 03 Ob b8 00 02 ,1

AT+COMMAND2=0, 0 AT+DATACUT2=0,0,

AT+COMMAND3=0, 0 AT+DATACUT3=0,9,0
AT+COMMAND4=0, 0 AT+DATACUTA4=0,0,0
AT+COMMANDS5=0, 0 AT+DA T5=0,0,0
AT+COMMAND6=0, 0 AT+BATACUTE=0,0,0
AT+COMMAND7=0, 0 +DATACUT7=0,0,0
AT+COMMANDS=0, 0 T+DATACUT8=0,0,0
AT+COMMAND9=0, 0 T+DATACUT9=0,0,p

AT+DATACUT1=10,1,9+4+6+8+1+3

AT+COMMANDA=O1 03 Ob'\b8 00 02 ,1 /'l
AT+COMMANDBE=0, 0 AT+DATACUTB=0,0,

AT+COMMANDC=0, 0 ATEDATACUT. N 0 N

AT+COMMANDD=0, 0 AT+DATACU Valid value from RETURN10=20 20 20 20 30 2e 33 20 75 41 20
AT+COMMANDE=0, 0 AT+DAYACU 1e=u, U, U

AT+DATACUTA=16,2,1~4+6~12

J

AT+COMNM **'m— ~ & TTomrTeovTm 2o

AT+CHS= Valld value from RETURN1=20 20 30 32 20 20

oK

cMD1 = 01 03 Ob b8 00 02 46 0Oa

RETURN1 = 20 20 20 20 2d 30 2e 32 20

CMD10 = 01 03 Ob b8 00 02 46 0Oa

RETURN1O = 20 20 20 20 2d 30 2e 33 20 75 41 20 0d 0a 20 00
Payload = 01 20 20 30 32 20 20 20 20 20 20 30 2e 33 20 75 41 20

¥ 4 3

PAYVER Valid Value from Valid Value from
Return1 Return10

Examples: AT+DATAUP=1

Compose the uplink payload with value returns in sequence and send with Multiply UPLINKSs.

Final Payload is PAYVER + PAYLOAD COUNT + PAYLOAD# + DATA

1. PAYVER: Defined by AT+PAYVER
2. PAYLOAD COUNT: Total how many uplinks of this sampling.
3. PAYLOAD#: Number of this uplink. (from 0,1,2,3...,to PAYLOAD COUNT)

4. DATA: Valid value: max 8 bytes for each uplink so each uplink <= 11 bytes. For the last uplink, DATA will might
less than 8 bytes
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AT+DATAUP=1

AT+PAYVER=1

AT+COMMANDLI=01 03 0Ob b8 00 02 .1 AT+DATACUTI=10,1,9+4+6+8+1+3
AT+COMMAND2=0,0 AT+DATACUT2=0,0,0

AT+COMMAND3=0,0 AT+DATACUT3=0,0,0

AT+COMMANDA=0,0 AT+DATACUT4=0,0,0

AT+COMMANDS5=0,0 AT+DATACUTS=0,0,0

AT+COMMANDG=0, 0 AT+DATACUTE=0,0,0

AT+COMMANDT =0, 0 AT+DATACUT?=0,0,0

AT+COMMANDE=0,0 AT+DATACUTE=0,0,0

AT+COMMANDO=0,0 AT+DATACUTS=0,0,0

AT+COMMANDA=01 03 Ob b8 00 02 ,1 [AT+DATACUTA=16,2 ,1~4+6~12 |
AT+COMMANDE=0,0 ATH+DATACNTR= 0 07

ATHCOMMANDC=0,0 AT+DATA Valid value from RETURN10=02 aa 05 81 0a 20 20 20 20 2d 30
AT+COMMANDD=0, 0 AT+DATAC s g v

i} Valid value from RETURN1=20 20 0a 33 90 41

ATHCHS=0

QK

CMD1 =01 03 Ob b8 00 02 46 0Oa

RETURNL = 00 75 41 20 0Od 0a 2e 32 20 0O

CMD10 =01 03 Ob b8 00 02 46 0a

RETURNIO = 02 aa 0% 81 Od 0a 20 20 20 20 2d 30 2e 34 20 00
Pay'lnad =01 02 00 20 20 0a 33 90 41 02 aa

LZSSQZESJ***** gpL'i nkCounter= B5 ###&&%

So totally there will be 3 uplinks for this sampling, each uplink include 8 bytes DATA
DATA1=RETURNT1 Valid Value + the first two of Valid value of RETURN10= 20 20 0a 33 90 41 02 aa

DATA2=3" ~ 10" byte of Valid value of RETURN10= 05 81 0a 20 20 20 20 2d
DATA3=the rest of Valid value of RETURN10= 30
Notice: In firmware v1.3, the Max bytes has been changed according to the max bytes in different
Frequency Bands for lowest SF. As below:
* For AU915/AS923 bands, if UplinkDwell time=0, max 51 bytes for each uplink.
* For AU915/AS923 bands, if UplinkDwell time=0, max 11 bytes for each uplink.
* For US915 band, max 11 bytes for each uplink.
* For all other bands: max 51 bytes for each uplink.
When AT+DATAUP=1, the maximum number of segments is 15, and the maximum total number of
bytes is 1500;
When AT+DATAUP=1 and AT+ADR=0, the maximum number of bytes of each payload is determined
by the DR value. (Since v1.4.0)

Below are the uplink payloads:
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cMpl
RETURNL

RETURNLO
Payload

= 01 03 Ob b8 00 02 46 Oa
=90 75 41 20 0d 0a 2e 33
cMD1l0 =01 03 Ob b8 00 02 46 Qa
= 02 aa 05 81 0d 0a 20 20
=01 03 00 20 20 Oa 33 90

20 00

20 20 2d 30 Ze 34 20 00

41 02 aa

2559235] ###*** ypLinkCounters=
2559257]1T% on freq 923400000
2559666 ]Rx on freq 923200000
E2559668 TxDone

2560671]1Rx on freg 923400000
[2560732]rx on freq 923200000
[25607 34 JrxTimeout

cMpl
RETURNL

RETURNLO
Payload

85 wwwww

at DR 2
at DR 2

HZ
HZ

HzZ
Hz

at DR 2

at

= 01 03 Ob b8 00 02 46 Oa
=90 75 41 20 0d 0a 2e 33
CMD10 =01 03 Ob b8 00 02 46 0Oa
= 02 aa 05 81 0d 0a 20 20
=01 03 01 05 81 0a 20 20

DR 2

20 00

20 20 2d 30 Ze 34 20 00

20 20 2d

EZSGSSIS wawEw ypLinkCounter=
256539517 on freq 922800000
[2565803]rx on freq 923200000
Ezssssos txDone

2566809]1rx on freq 922800000
EZSGGB?O rx on freq 923200000
2566872 ] rxTimeOut

86 wwwww

Hz
Hz

Hz
Hz

at
at

at
at

DR
DR

DR
DR

[SLY I NN

cmMpl = 01 03 Ob b8 00 02 46 Oa
RETURNL = 90 75 41 20 0d 0a 2e 33 20 00
cMDl0 = 01 03 Ob b8 00 02 46 Oa
RETURNLO = 02 aa 05 81 0d 0a 20 20 20 20
Payload = 01 03 02 30

E25?1494 wwwws plinkCounter=
2571510]Tx on freq 922600000
2571874 rx on freq 923200000
2571876 txDone

2572879]rx on freq 922600000
F25?2940 RX on freq 923200000
2572942 IrxTimeQut

87
HZ
Hz

Hz
HzZ

1]

at
at

at
at

e

DR
DR

DR
DR

[N NN

2d 30 2e 34 20 00

-‘

-
ﬁ

>- First Uplink

>- Second Uplink

> Third Uplink

3.3.6 Uplink on demand

Except uplink periodically, RS485-LN is able to uplink on demand. The server send downlink command to
RS485-LN and RS485 will uplink data base on the command.

Downlink control command:

0x08 command: Poll an uplink with current command set in RS485-LN.

0xA8 command: Send a command to RS485-LN and uplink the output from sensors.

3.3.7 Uplink on Interrupt

RS485-LN support external Interrupt uplink since hardware v1.2 release.

=
le
™~
“aa

3.3.7.1 Set Interrupt Mode

Before using the interrupt function of the INT pin, users can set the interrupt triggering mode as required.

AT command:

* AT+INTMOD /I Set the trigger interrupt mode
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+ AT+INTMOD=0 // Disable Interrupt

+ AT+INTMOD=1 // Trigger by rising and falling edge
+ AT+INTMOD=2 // Trigger by falling edge (default)
« AT+INTMOD=3 // Trigger by rising edge

Downlink Commands: 0x06

Format: Command Code (0x06) followed by 3 bytes.
Example1: Downlink Payload: 06 00 00 01 // AT+INTMOD=1
Example2: Downlink Payload: 06 00 00 03 //AT+INTMOD=3

3.3.7.2 Practical application

The following uses the default interrupt triggering mode (AT+INTMOD=2) as an example to show the interrupt
function of INT:

When a high voltage is given to the INT pin and then the level of the INT pin changes from high to low, the
interrupt is triggered by a falling edge and the RS485-LN sends an uplink data.

Note: The level that triggers the interrupt ranges from 3.3V to 24V. Generally, it is recommended to
use less than 12V.

Example:
» Use a dry contact to connect the INT pin and VIN+ pin of the RS485-LN.
When the dry contact is closed, INT and VIN+ conduct and INT is high.

Disconnecting the dry contact, the level of the INT pin changes from high to low, triggering an interrupt (triggered
along the falling edge), and the RS485-LN sends an uplink data.
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Dry contact: Door magnetic switch

Status: Closed --> open
& orAGINO

> RS
RS485 to LoRaWAN
Conv

Mode

» Use a regulated power supply or a wet contact to connect the 485-LN to trigger the interruption.(This section
uses a regulated power supply as an example.)
The positive pole of the stabilized power supply is connected to the INT pin of RS485-LN, and the negative pole
of the stabilized power supply is connected to the VIN- pin of RS485-LN.

When the regulated power supply is operating, a high voltage is given to the INT pin and the INT level is high.
When the regulated power supply is turned off, the level of the INT pin changes from

high to low, at which time an interrupt is triggered (triggered along the falling edge), and the device will send an
uplink data.
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Regulated Power Supply<---->RS485-LN
+<---->INT
-<---->VIN-

+ Example of interrupt data in TTN.
The first byte of the payload of the interrupted packet is 0x81.

08 Device overview 82 Live data T4 Messaging ® Location ©) Payload formatters

TIME TYPE DATA PREVIEW Verbose stream
J 18:08:55 Schedule data downlink for transmissi_ DevAddr: | 26 GB €110 | Rxl Delay: &
4> 18:08:55 Forward uplink data message DevAddr: | 26 @B C11€ | Payload: { EXTI Trigger: "TRUE®, Payver: 1 ¥ |51 FPort: 2 Data rate: SF8BW125 SNR: 10.8 RSSI: -9@

4 18:

Successfully processed data message DevAddr: | 26 08 €1 10

Schedule data downlink for transmissi. DevAddr: | 2608C11€ Rxl Delay: &

4 18:07:52 Foxward uplink data message DevAddr: | 26 08¢110 | Fayload: § EXTI_Trigger:

Payver: 1 }FP:J.".: 2 Data rate: SF9BW125 SNR: 8.5 RSSI: -89

Successfully processed data message DevAddr: | 26 08 €118
Forward uplink data message DevAddr: | 26 08 110 = Payload: { EXTI Trigger: "FALSE", Payver: 1 } | 01 | FPort: 2 Data rats: SF9BWL25 SNR: 6.5 RSSI: -84
9 Successfully processed data message DevAddr: | 26 08 €118

7 Schedule data downlink for transmissi_ DevAddr: 26@BC116 Rxl Delay: &

7 Forward uplink data message DevAddr: | 26 @B C11€ Payload: { EXTI_Trigger: "FALSE", Payver: 1} |01 FPort: 2 Data rate: SF12BW125 SNR: 6.8 RSSI: -82
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3.4 Uplink Payload

Size(bytes) 1 JLength depends on the return from the commands

Value PAYLOAD_VER If the valid payload is too long and exceed the maximum
support payload length in server, server will show payload not

provided in the LoRaWAN server.

Below is the decoder for the first 3 bytes. The rest bytes are dynamic depends on different RS485 sensors.

3.5 Configure RS485-LN via AT or Downlink

User can configure RS485-LN via AT Commands or LoRaWAN Downlink Commands
There are two kinds of Commands:

+ Common Commands: They should be available for each sensor, such as: change uplink interval, reset
device. For firmware v1.3, user can find what common commands it supports: AT Commands and Downlink
Command

» Sensor Related Commands: These commands are special designed for RS485-LN. User can see these
commands below:

3.5.1 Common Commands

They should be available for each of Dragino Sensors, such as: change uplink interval, reset device. For firmware
v1.3, user can find what common commands it supports: End Device AT Commands and Downlink Command

3.5.2 Downlink Response(Since firmware vi.4)

Response feature is added to the server's downlink, a special package with a FPort of 200 will be uploaded
immediately after receiving the data sent by the server.

Time Type Data preview Verbose stream | ) 11 Pause B Clear
A 11:39:30  Forward uplink data message MAC payload: FPort: 200 Data rate: SF7BW125 SNR: 9.8 RSSI: -77
M 11:39:25 Fomward uplink data message MAC payload: 8D 43 01 66 66 06 00 FPort: 2 Data rate: SF7BW125 SNR: 9.8 RSSI: -75
\ 11:39:19 Forward downlink data message FPort: 1 Payload: ©112 231332
M 11:37:50 Forward uplink data message MAC payload: FPort: 200 Data rate: SF7BW125 SNR: 7.2 RSSI: -71
M 11:37:44 Fomward uplink data message MAC payload: 8D 41 01 66 66 66 00 FPort: 2 Data rate: SF7BW125 SNR: 18 RSSI: -77
W 11:37:38  Forward downlink data message FPort: 2 Payload: 01 00 6258
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The first byte of this package represents whether the configuration is successful, 00 represents failure, 01
represents success. Except for the first byte, the other is the previous downlink. (All commands except A8 type
commands are applicable)

3.5.3 Sensor related commands
RS485 Debug Command

This command is used to configure the RS485 devices; they won't be used during sampling. Max Length of AT
+CFGDEV is 40 bytes.

« AT Command

AT+CFGDEV=xX XX XX XX XX XX XX XX XX XX XX XX,m m: 0: no CRC, 1: add CRC-16/MODBUS in the end
of this command

* Downlink Payload
Format: A8 MM NN XX XX XX XX YY
Where:

MM: 1: add CRC-16/MODBUS ; 0: no CRC

NN: The length of RS485 command

XX XX XX XX: RS485 command total NN bytes

YY: How many bytes will be uplink from the return of this RS485 command,

+ if YY=0, RS485-LN will execute the downlink command without uplink;
+ if YY>0, RS485-LN will uplink total YY bytes from the output of this RS485 command; Fport=200
 if YY=FF, RS485-LN will uplink RS485 output with the downlink command content; Fport=200.

Example 1: --> Configure without ask for uplink (YY=0)
To connect a Modbus Alarm with below commands.

» The command to active alarm is: 0A 05 00 04 00 01 4C B0. Where 0A 05 00 04 00 01 is the Modbus
command to read the register 00 40 where stored the DI status. The 4C B0 is the CRC-16/MODBUS which
calculate manually.

+ The command to deactivate alarm is: OA 05 00 04 00 00 8D 70. Where OA 05 00 04 00 00 is the Modbus
command to read the register 00 40 where stored the DI status. The 8D 70 is the CRC-16/MODBUS which
calculate manually.

So if user want to use downlink command to control to RS485 Alarm, he can use:
A8 01 06 0A 0500 04 00 01 00: to activate the RS485 Alarm
A8 01 06 0A 05 00 04 00 00 00: to deactivate the RS485 Alarm

A8 is type code and 01 means add CRC-16/MODBUS at the end, the 3" byte is 06, means the next 6 bytes are the
command to be sent to the RS485 network, the final byte 00 means this command don’t need to acquire output.

Example 2:

Check TTL Sensor return:

Page 30/ 59 - last modified by Xiaoling on 2025/04/23 15:56



User Manual for LoRaWAN /NB -loT End Nodes - RS485-
LN - RS485 to LoRaWAN Converter User Manual

AT+CFGDEV=11 01 1e d0 ,0
RETURN DATA:16 Oc e 56 34 2e 30 58 5f 36 41 30 31 00 49

OK

Set Payload version

This is the first byte of the uplink payload. RS485-LN can connect to different sensors. User can set the PAYVER
field to tell server how to decode the current payload.

« AT Command:
AT+PAYVER: Set PAYVER field =1

* Downlink Payload:
OxAE 01 --> SetPAYVER field = 0x01
OxAE OF --> SetPAYVER field = OxOF

1) Add the interrupt flag at the highest bit of the Payver byte, that is, Byte7 of the first byte. (Since
v1.4.0)

CHD15 = 61 63 0O 0O 00 2f 04 16
RETURN15 = 01 03 Se 11 11 22 22 3% 33 44 44 55 55 66 66 77 77 88 88 99 99 aa aa bb bb cc cc dd dd £F £F 01 23 45 67 89 ab cd ef Ff £f dd dd ee ee cc cc aa aa 99 99 00 00 00 00 00 0O 00 00 00 00 0O 00 00
09 00 60 66 09 69 00 00 0B 60 69 09 00 OO 00 B 09 00 0O 00 B9 66 60 99 00 0O 66 60 69 00 00 60 60 61 b3 00

Payload =[81]03 00 1 03 5e 11 11 22 22 33 33 44 44 55 55 66 66 77 77 88 88 99 99 aa aa bb bb cc cc dd dd FF FF 01 23 45 67 89 ab cd ef £f Ff dd dd ee ee cc cc aa

[172522 ] swmnx inkCount
[172524]TX 2 t
[172646]RX on €
[172648]txDone

[177637]RX on freq 867300000 Hz at
[1776661RX on Freq 869525080 Hz at
[177667]rxTineout

2) if the data intercepted by AT+DATACUT or AT+MBFUN is empty, it will display NULL, and the
payload will be filled with n FFs.
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CHDA = 81 B3 66 B8 68 2f B4 16

RETURH1 = HULL
Payload =|01 B2 08 FF FF FF FF FF FF FF FF £F £F FF £F FF FF FF FF FF FF FF FF FF FF FF FF FF £F FF £F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF £F FF FF FF FF

[68528]%wxxx UpLinkCounter= 4 =x=xx
[68530]TX on freq 867900008 Hz at DR 5
[686521RX on freq 860525000 Hz at DR @
[68654] txDone

[736431RX on freq 867900000 Hz at DR 5
[73670]RX on freq 869525008 Hz at DR @
[73672]rxTimedut

CHD1 = 91 83 08 89 88 2f 04 16

RETURN1 = NULL
Payload :’; 02 01 FF FF FF FF FF FF FF FF FF £F £F £F FF FF £F FF FF FF FF FF FF FF FF FF FF FF £F £F FF FF FF £F FF FF FF FF FF FF FF FF £F FF £F FF FF FF

[77352]%%xxx UpLinkCounter= 5 xxxxx
[77354]TX on freq 867500008 Hz at DR 5
[77476]RX on freq 869525000 Hz at DR @
[77478]txDone

[82467]RX on freq 867500808 Hz at DR 5
[82495]RX on freq 869525000 Hz at DR @
[82497 JrxTimedut

Set RS485 Sampling Commands
AT+COMMANDXx or AT+DATACUTx

These three commands are used to configure how the RS485-LN polling data from Modbus device. Detail of usage
please see : polling RS485 device.

+ AT Command:
AT+COMMANDx:  Configure RS485 read command to sensor.
AT+DATACUTX: Configure how to handle return from RS485 devices.

» Downlink Payload:

0xAF downlink command can be used to set AT+COMMANDx or AT+DATACUTXx.

Note : if user use AT+COMMANDX to add a new command, he also need to send AT+DATACUTx
downlink.

Format: AF MM NN LL XX XX XX XX YY
Where:

*« MM: the ATCOMMAND or AT+DATACUT to be set. Value from 01 ~ OF,

« NN: 0:no CRC; 1: add CRC-16/MODBUS ; 2: set the AT+DATACUT value.

* LL: The length of AT+COMMAND or AT+DATACUT command

o XX XX XX XX: AT+COMMAND or AT+DATACUT command

* YY: IfYY=0, RS485-LN will execute the downlink command without uplink; if YY=1, RS485-LN will execute
an uplink after got this command.

Example:

AF 03 01 06 0A 05 00 04 00 01 00: Same as AT+COMMAND3=0A 05 00 04 00 01,1
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AF 03 02 06 10 01 05 06 09 OA 00: Same as AT+DATACUT3=16,1,5+6+9+10

AF 03 02 06 0E 02 05 07 08 OA 00: Same as AT+DATACUT3=11,2,5~7+8~10

Fast command to handle MODBUS device

AT+MBFUN is valid since v1.3 firmware version. The command is for fast configure to read Modbus devices. It is
only valid for the devices which follow the MODBUS-RTU protocaol.

This command is valid since v1.3 firmware version

AT+MBFUN can auto read the Modbus function code: 01, 02, 03 or 04. AT+MBFUN has lower priority vs AT
+DATACUT command. If AT+DATACUT command is configured, AT+MBFUN will be ignore.

Example:

* AT+MBFUN=1 and AT+DATACUT1/AT+DATACUT2 are not configure (0,0,0). So RS485-LN.

« AT+COMMAND1=01 03 00 10 00 08,1 --> read slave address 01 , function code 03, start address 00 01,
quantity of registers 00 08.

« AT+COMMAND2= 01 02 00 40 00 10,1
quantity of inputs 00 10.

--> read slave address 01 , function code 02, start address 00 40,

AT+COMMAND1=01 03 00 1000 08 1
AT+COMMAND2=01 02 00 40 00 10 1

AT+DATACUT140,0,0
AT+DATACUT240,0,0

AT+CMDDL1=0
AT+CMDDL2=0

AT+COMMAND3=0,0
AT+COMMAND4=0,0
AT+COMMANDS=0,0
AT+COMMANDE=0,0
AT+COMMAND7=0,0
AT+COMMANDS=0,0
AT+COMMANDS=0,0
AT+COMMANDA=0,0
AT+COMMANDB=0,0
AT+COMMANDC=0,0
AT+COMMANDD=0,0
AT+COMMANDE=0,0
AT+COMMANDF=0,0

Start Tx events

OK

CMD1

AT+DATACUT3=0,0,0
AT+DATACUT4=0,0,0
AT+DATACUTS=0,0,0
AT+DATACUTE=0,0,0
AT+DATACUTY=0,0,0
AT+DATACUTS8=0,0,0
AT+DATACUTS=0,0,0
AT+DATACUTA=0,0,0
AT+DATACUTB=0,0,0
AT+DATACUTC=0,0,0
AT+DATACUTD=0,0,0
AT+DATACUTE=0,0,0
AT+DATACUTF=0,0,0

= 010300 10000845 c9

AT+CMDDL3=0
AT+CMDDL4=0
AT+CMDDL5=0
AT+CMDDL6=0
AT+CMDDL7=0
AT+CMDDL8=0
AT+CMDDLS=0
AT+CMDDLA=0
AT+CMDDLB=0
AT+CMDDLC=0
AT+CMDDLD=0
AT+CMDDLE=0
AT+CMDDLF=0

RETURN1 = 01 03 10[01 00 05 ff 00 00 00 00 01 03 00 00 00 00 00 00|86 fe

CMD2

=01020040001078 12 »
RETURN2 = 01 02 02[20 00]a0 78

DATAZ2:16 register values

Payload = 0101 00 05 ff 00 00 00 00 01 03 D0 00 00 00 00 00 20 00 | ———p> DATA:DATA1+DATAZ2

[177893]*=##* UpLinkCounter= 4 ###%=
[177895]TX on freq 867700000 Hz at DR 3
[178145]RX on freq 869525000 Hz at DR 3

[178148]txDone

[179143]RX on freq 867700000 Hz at DR 3
[179183]RX on freq 869525000 Hz at DR 3

[179185]rxTimeQut
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* Downlink Command:

A9 aa --> Same as AT+MBFUN=aa

RS485 command timeout

Some Modbus device has slow action to send replies. This command is used to configure the RS485-LN to use
longer time to wait for their action.

Default value: 0, range: 0 ~ 65 seconds
« AT Command:

AT+CMDDLaa=hex(bb cc)*1000

Example:

AT+CMDDL1=1000 to send the open time to 1000ms

+ Downlink Payload:

0x AA aa bb cc Same as: AT+CMDDLaa=hex (bb cc)

Example:

O0xAA 01 03 E8 -->Sameas AT+CMDDL1=1000 ms

Uplink payload mode

Define to use one uplink or multiple uplinks for the sampling.

The use of this command please see: Compose Uplink payload

« AT Command:
AT+DATAUP=0
AT+DATAUP=1

0xAD 01 00 00 14 --> Same as AT+DATAUP=1, 20000 // (00 00 14 is 20 seconds)
Each uplink is sent to the server at 20-second intervals when segmented.

+ Downlink Payload:
0xAD 00 --> Same as AT+DATAUP=0

0xAD 01 --> Same as AT+DATAUP=1 //Each uplink is sent to the server one after the other as it is segmented.

(Since firmware v1.4.0)
+ AT Command:

AT+DATAUP=1,Timeout

+ Downlink Payload:
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0xAD 01 00 00 14 --> Same as AT+DATAUP=1, 20000 // (00 00 14 is 20 seconds)

Each uplink is sent to the server at 20-second intervals when segmented.

Cut data separation processing(Since Version 1.4.2)
AT+NEWLINE command, which only takes effect when AT+DATAUP=1 or AT+DATAUP=1, timeout.
When not set, each part of AT+DATAUP is sent according to the maximum number of bytes of DR.

When setting, each part of AT+DATAUP is sent according to the value set by AT+NEWLINE.

+ AT Command:
AT+NEWLINE=ALL The data cut out by each AT+COMMANDx command is sent separately as an uplink.
AT+NEWLINE=ALL equal# AT+NEWLINE=1+2+3+4+5+6+7+8+9+10+11+12+13+14+15

AT+NEWLINE=a+b+c The data returned by all commands is divided into three parts, COMMAND(1~a) is the
first part, COMMAND(a+1~b) is the second part, COMMAND(b+1~c) is the third part.

AT+NEWLINE=NULL Turn off the functionality of this AT command.

+ Downlink Payload:
AT+NEWLINE=ALL --> 0xAC 01
AT+NEWLINE= NULL ---> 0xAC 00
AT+NEWLINE= a+b+c --->  0xAC number of bytes a b ¢
AT+NEWLINE= 1+5+15 --->  0xAC 03 01 05 OF

Manually trigger an Uplink

Ask device to send an uplink immediately.
+ AT Command:

No AT Command for this, user can press the ACT button for 1 second for the same.

+ Downlink Payload:

0x08 FF, RS485-LN will immediately send an uplink.

Clear RS485 Command

The AT+COMMANDx and AT+DATACUTX settings are stored in special location, user can use below command to
clear them.

« AT Command:

AT+CMDEAR=mm,nn mm: start position of erase ,nn: stop position of erase

Etc. AT+CMDEAR=1,10 means erase AT+COMMAND1/AT+DATACUT1 to AT+COMMAND10/AT
+DATACUT10

Example screen shot after clear all RS485 commands.
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The uplink screen shot is:

Time Type Data preview n |

26 88 28 7E * D OAMB6I9EIBFEIIBMC 6L T2ES DA IDABACES

6, voltageFrequencyl: 56, voltageFrequencyZ:

26 68 28 TE

26 68 28 TE 2837 2 ¥ t AC B6 29 53 BF E3 18 6C 6C 72 E6 D4 30 48 AC E8 26 B8 EC 74 B7 21 49 2C 2C C1 96 73 6C

is a duplicate

26 86 28 7E 2837 2 K AC B6 29 53 BF E3 18 0C 6C 72 E6 D4 30 4B AC B8 26 BB EC 74 B7 21 49 2C 2C €1 96 73 6C

26 88 28 TE 2837 2 :  AC B6 29 53 BF E3 18 BC 6C 72 E5 D4 30 4B AC E8 26 B3 EC 74 B7 21 49 2C 2C C1 95 73 6C

+ Downlink Payload:

0x09 aa bb same as AT+CMDEAR=aa,bb

Set Serial Communication Parameters

Set the Rs485 serial communication parameters:
AT Command:
+ Set Baud Rate

AT+BAUDR=9600 // Options: (200~115200) When using low baud rate or receiving multiple bytes, you
need to use AT+CMDDL to increase the receive timeout (the default receive timeout is 400ms), otherwise data will
be lost

» Set UART Parity
AT+PARITY=0 // Option: 0: no parity, 1: odd parity, 2: even parity

« Set STOPBIT
AT+STOPBIT=0 // Option: 0 for 1bit; 1 for 1.5 bit ; 2 for 2 bits

Downlink Payload:
A7 01 aa bb: Same AT+BAUDR=hex(aa bb)*100
Example:

«+ A7010060 sameas AT+BAUDR=9600
« A7010480 sameasAT+BAUDR=115200

 A702aa: Sameas AT+PARITY=aa (aavalue: 00, 01 or 02)
+ A703aa: Sameas AT+STOPBIT=aa (aa value: 00, 01 or 02)

Configure Databit (Since Version 1.4.0)
+ AT Command:
AT+DATABIT=7 // Set the data bits to 7
AT+DATABIT=8 // Set the data bits to 8
* Downlink Payload:

A7 04 07: Same as AT+DATABIT=7
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A7 04 08: Same as AT+DATABIT=8

Encrypted payload(Since Version 1.4.0)

AT Command:
AT+DECRYPT=1 // The payload is uploaded without encryption
AT+DECRYPT=0 // Encrypt when uploading payload (default)

Get sensor value(Since Version 1.4.0)
+ AT Command:
AT+GETSENSORVALUE=0 // The serial port gets the reading of the current sensor
AT+GETSENSORVALUE=1 // The serial port gets the current sensor reading and uploads it.

Resets the downlink packet count(Since Version 1.4.0)
+ AT Command:

AT+DISFCNTCHECK=0 // When the downlink packet count sent by the server is less than the node downlink
packet count or exceeds 16384, the node will no longer receive downlink packets (default)

AT+DISFCNTCHECK=1 // When the downlink packet count sent by the server is less than the node downlink
packet count or exceeds 16384, the node resets the downlink packet count and keeps it consistent with the server
downlink packet count.

When the limit bytes are exceeded, upload in batches(Since Version 1.4.0)
* AT Command:

AT+DISMACANS=0 // When the MACANS of the reply server plus the payload exceeds the maximum
number of bytes of 11 bytes (DRO of US915, DR2 of AS923, DR2 of AU195), the node will send a packet with a
payload of 00 and a port of 4. (default)

AT+DISMACANS=1 // When the MACANS of the reply server plus the payload exceeds the maximum
number of bytes of the DR, the node will ignore the MACANS and not reply, and only upload the payload part.

+ Downlink Payload:

0x21 00 01 // Set the DISMACANS=1

Copy downlink to uplink (Since Version 1.4.0)
+ AT Command:

AT+RPL=5 // After receiving the package from the server, it willimmediately upload the content of the
package to the server, the port number is 100.

Example: aa XX XX XX XX // aa indicates whether the configuration has changed, 00 is yes, 01 is no; xx xx xx
xx are the bytes sent.

Overview Live data Messaging Location Payload formatters Claiming General settings

)

Time Type Data preview Verbose stream ( ) ¥ ExportasJSON Il Pause [ Clea

s

N 14:22:12 Forward uplink data message DevAddr: | 26 @B 7C A7 | <> | IR | Payload: { + | 8011223344556677 <> IR | FPort: 100 Data rate: SF8BW125 SNR: 11.8 RSSI:

/M 14:22:12  Successfully processed data .. DevAddr: 266B7CA7 | <> IR

-81
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For example, sending 11 22 33 44 55 66 77 will return invalid configuration 00 11 22 33 44 55 66 77.

Overview Live data Messaging Location Payload formatters Claiming General settings

Time Type Data preview Verbose stream ( ) ¥ ExportasJSON Il Pause W Clear

M 14:26:13 Forward uplink data message DevAddr: | 26 @B 7C A7 | <> | IR Payload: { ¥ 0101000258 | <> [ FPort: 100 Data rate: SF7BW125 SNR: 16.5 RSSI: -84

M 14:26:13 successfully processed data .. DevAddr: |26 0B 7C A7 | <> IR

For example, if 01 00 02 58 is issued, a valid configuration of 01 01 00 02 58 will be returned.

Query version number and frequency band -~ TDC (Since Version 1.4.0)

* Downlink Payload:

26 01 // Downlink 26 01 can query device upload frequency, frequency band, software version number, TDC
time.

Example:

Time Type Data preview Verbose stream | ) ¥ bxportasJSON Il Pause

A 10:08:08 Forward uplink data message Payload: { FIRMWARE_VERSION: , FREQUENCY_BAND: , SUB_BAND: , TDC_sec: 600 } | ©1FF 0160000258 | <>

Monitor RS485 communication of other devices(Since Version 1.4.0)

« AT Command:

AT+RXMODE=1,10 // When the RS485-LN receives more than 10 bytes from the RS485, it immediately
sends the uplink of the received data.

AT+RXMODE=2,500 // RS485-LN uploads data as uplink from the first byte received by RS485 to the data
received within 500ms after that.

AT+RXMODE=0,0 /I Disable this mode (default)

* Downlink Payload:

A6 aa bb bb // same as AT+RXMODE=aa,bb

CMD1 = 01030000000585c9
RETURN1 = 01 03 0a 01 02 03 04 05 06 07 08 09 0a e7 72
Payload = 01 01 02 03 04 05 06 07 08 09 0a

[1288100)***** UpLinkCounter= B ***** l
[1288102]TX on freq 867300000 Hz at DR 5

1288167]RX on freq 869525000 Hz at DR 0 i
EHBSIGQ%D:DGHE TDC upllnk
[1293159]RX on freq 867300000 Hz at DR 5
[1293187]RX on freq 869525000 Hz at DR 0
[1293189]rxTimeOut

hXPaybad = 5a 0507 0167 39 24 5a 05 07 01 67 59 24 |

[1308477])***** UpLinkCounter= 9 *****
[1308479]TX on freq 867100000 Hz at DR 5

[1308549]RX on freq 869525000 Hz at DR 0

[1308551]txDone RXmode uplink
[1313541]RX on freq 867100000 Hz at DR 5

[1313569]RX on freq 869525000 Hz at DR 0

[1313571]rxTimeOut
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3.6 Listening mode for RS485 network

This feature support since firmware v1.4

RS485-LN supports listening mode, it can listen the RS485 network packets and send them via LoRaWAN uplink.
Below is the structure. The blue arrow shows the RS485 network packets to RS485-LN.

RS485-LN listening mode

L LoRaWAN Server
Modbus Slave 1

Modbus Master

Modbus Network
Modbus Slave 2

..

_..
LoRaWAN
R5485-LN LG308
LoRaWAN Sensor Node LoRaWAN Gateway
Modbus Slave 3 Listening the Modbus Network

To enable the listening mode, use can run the command AT+RXMODE.

Command example
AT+RXMODE=1,10 Enable listening mode 1, if RS485-LN has received more than 10 RS485 commands from the

network. RS485-LN will send these commands via LoRaWAN uplinks.

AT+RXMODE=2,500 Enable listening mode 2, RS485-LN will capture and send a 500ms content once from the first
detect of character. Max value is 65535 ms

AT+RXMODE=0,0 Disable listening mode. This is the default settings.
A6 aa bb cc same as AT+RXMODE=aa,(bb<<8 | cc)

Downlink Command:

0xA6 aa bb cc same as AT+RXMODE=aa,(bb<<8 | cc)
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Example:

The RS485-LN is set to AT+RXMODE=2,1000

There is a two Modbus commands in the RS485 network as below:

The Modbus master send a command: 01 03 00 00 00 02 c4 0b

And Modbus slave reply with: SllSIDEI00I00I00I00NESS

RS485-LN will capture both and send the uplink: 010300 00 00 02 c4 0b BHIDSIDANDINDIOINONESS

RXPayload = 01 03 00 00 00 02 c4 Ob 01 03 04 00 00 00 00 fa 33

[63735]%**=* UpLinkCounter= 1 ##*%#*
[63737]TX on freq 867300000 Hz at DR 4
[63884]RX on freq 869525000 Hz at DR 0
[63886]txDone

[68877]RX on freq 867300000 Hz at DR 4
[68910]RX on freq 869525000 Hz at DR 0
[68912]rxTimeOut

Notice: Listening mode can work with the default polling mode of RS485-LN. When RS485-LN is in to
send the RS485 commands (from AT+COMMANDX), the listening mode will be interrupt for a while.

3.7 Buttons

ACT If RS485 joined in network, press this button for more than 1 second, RS485 will upload a packet, and the
SYS LED will give a Blue blink
RST Reboot RS485
PRO Use for upload image, see How to Update Image
3.8 LEDs
Featre
PWR Always on if there is power
SYS After device is powered on, the SYS will fast blink in GREEN for 5 times, means RS485-LN start to join
LoRaWAN network. If join success, SYS will be on GREEN for 5 seconds . SYS will blink Blue on every
upload and blink Green once receive a downlink message.

4. Case Study

User can check this URL for some case studies: APP RS485 COMMUNICATE WITH SENSORS

5. Use AT Command

5.1 Access AT Command
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RS485-LN supports AT Command set. User can use a USB to TTL adapter plus the 3.5mm Program Cable to
connect to RS485-LN to use AT command, as below.

USB-TTL Adapter

RS485 1o LoRaWAN Converter
Model: R54851N

CeX

- @R

RST ACT

USB-TTL <—= Program Cable
GND <--> Black
RXD <--= WHITE
TXD <--> RED

3.5mm program cable

=

In PC, User needs to set serial tool(such as putty, SecureCRT) baud rate to 9600 to access to access serial
console of RS485-LN. The default password is 123456. Below is the output for reference:
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= I EPCG e S
IIHE) SRE) By IRD =)

cRHS + — DR [0

#0RH

# O [UsB Se... v

DRAGIND RS485-LH Device
Image Version: vi.B

E i [ -] LoRaWan Stack: DR-LUS-DO2
B _‘9600 °  Frequency Band: US915
iR 8 =| DevEui- A8 40 &1 00 01 81 BO 72
HAE I [Hone T [1081]#s==x UpLinkCounter= @ ===ss
o . [1082]TX on freq 90A60B000 Hz at DR &
fRAEHL 1 | [1115]txbone
& 1 [Hone +| [6102]R% on Freq 923900000 Hz at DR 13
i L [6138]rxDone
. Rssi= -27
Einin® JOINED
T e [6133]R% on freq 923300000 Hz at DR 8
BT Join Accept:
o DevAddr:26 01 25 Fd
BrEn Rx1DrOFFset:0
Bt Rx2Datarate:8

ReceiveDelay1: 1000 ns
- ReceiveDelay2:2000 ns
£iEigR
@ ASCII H CHD1= @1 02 88 40 00 08 78 18
=k RETURN1= 01 02 81 20 a0 00
EBHEL 1000 |2 ns  cho2= g1 01 00 20 00 08 3c 06
RETURHZ= 81 01 01 00 51 00
Payload= @1 20 00

[6559 ] wmmnn UpLinkCounter= @ ss=ss
[6570]TX on Freq 905900000 Hz at DR ©
[6833]RX on Freq 923300000 Hz at DR 8
[6834]txDone

[7826]R% on Freq 926300000 Hz at DR 10

ADR Message:

ChannelsHask change to FFOD Q00D QOO0 D000 Q002 BOOO
T& Datarate @ change to 2

TxPower @ change to 5

HbRep 1 change to 1

[7938]rxDone

Rssi= -29

[7933]RX on freq 923300000 Hz at DR 8

AT+CFG )

| There must be a new line
after each command

[aT+CFG
COM28 OPENED, 9600, 8, NONE, 1, OFF Ry 2,918 Byte Tic 0 Bytes

More detail AT Command manual can be found at AT Command Manual

5.2 Common AT Command Sequence
5.2.1 Multi-channel ABP mode (Use with SX1301/LG308)

If device has not joined network yet:

+ AT+FDR
* AT+NJM=0
+ ATZ

If device already joined network:
¢ AT+NJM=0
. ATZ

5.5.2 Single-channel ABP mode (Use with LG01/LG02)
AT+FDR Reset Parameters to Factory Default, Keys Reserve
AT+NJM=0 Setto ABP mode
AT+ADR=0 Set the Adaptive Data Rate Off

Bik
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AT+DR=5 Set Data Rate

AT+TDC=60000 Set transmit interval to 60 seconds

AT+CHS=868400000 Set transmit frequency to 868.4Mhz

AT+RX2FQ=868400000 Set RX2Frequency to 868.4Mhz (according to the result from server)

AT+RX2DR=5 Set RX2DR to match the downlink DR from server. see below

AT+DADDR=26 01 1A F1 Set Device Address to 26 01 1A F1, this ID can be found in the LoRa Server
portal.

ATZ Reset MCU

Note:

1. Make sure the device is set to ABP mode in the loT Server.

2. Make sure the LG01/02 gateway RX frequency is exactly the same as AT+CHS setting.

3. Make sure SF / bandwidth setting in LG01/LG02 match the settings of AT+DR. refer this link to see what DR
means.

4. The command AT+RX2FQ and AT+RX2DR is to let downlink work. to set the correct parameters, user can
check the actually downlink parameters to be used. As below. Which shows the RX2FQ should use 868400000 and
RX2DR should be 5

dragino-1b81c8  status -  system~  Network ~

FreqINFO Report RxTxJson ErrorMSG

(RXPKT): [up] {"rxpk™:[{"time™"2019-05-07T09:31:22.5611462" "tmst":3779985079,"chan"0,"rfch™:1,"freq":868.400000,"stat": 1,"modu™:"LORA" "datr":"SF7TBW12
Receive(HEX):40241d012600740002f5fc2e6820b44494ae2babbB57
(RXPKT): [up] {"mxpk".[{"time"."2019-05-07T09:31:32.5756562","tmst":37899959589,"chan".0,"rfch":1,"freq".868.400000,"stat".1,"modu"."LORA" "datr"."SF7TBW12
(TXPKT): [down] {"txpk":{"imme":false,"tmst":3790999589,"freq":868.4,"rfch":0,"powe": 14,"modu”:"LORA" "datr":"SF7BW125" "codr":"4/5" "ipol":true, "size":17,"n¢
40241d012600010002ec83f4799795cf1adb108c25e2

): [up] {"rpk":[{"time":"2019-05-07T09:31:52.328487Z","tmst":3809752418,"chan".0,"rfch":1,"freq":868.400000,"stat":1,"modu""LORA" "datr":"SF 7TBW12
(TXPKT): [down] {"txpk"-{"imme":false. "tmst":3810752418 "freq":868 .4 "rfch":0."powe": 14 "modu™:"LORA" "datr":"SF7BW125" "codr":"4/5" "ipol":true "size": 17 "nt

6. FAQ

6.1 How to upgrade the image?

The RS485-LN LoRaWAN Controller is shipped with a 3.5mm cable, the cable is used to upload image to RS485-
LN to:

» Support new features
 For bug fix
» Change LoRaWAN bands.

Below shows the hardware connection for how to upload an image to RS485-LN:
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USB-TTL Adapter

RS485 1o LoRaWAN Converter
Model: R54851N

CeX
= -‘..P\M’R

RST ACT

USB-TTL <—= Program Cable
GND <--> Black
RXD <--= WHITE
TXD <--> RED

3.5mm program cable

Step1: Download flash loader.
Step2: Download the LT Image files.
Step3: Open flashloader; choose the correct COM port to update.

Hold down the PRO button and then momentarily press the RST reset button and the SYS led will change from
OFF to ON, While SYS LED is RED ON, it means the RS485-LN is ready to be program.
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< Flash Loader Demonstrater Lo i

Lyj . ....

Select the communication port and sel settings., then chick newd to open
COnMBChon

Comemon for all famdes

& UART

Post Name Il:aM-IE vl Panty

BaudRate | 115200 *] Echo

Drata Bits |B ~| Timecuts) IlEl

HOLD PRO then press the
RST button, SYS will be
ON, then click next<’

| Hest | ) | [_“-__EI;; —

i@ Flash Loader Demonstrator =

Lyjy. ..

Ploase, sekct your device in the Larget st

Tapst  [STMILO x3 2 x1_192¢ -
Po N P Usually need to wait for a
s moment
|EX ;
v Select the first one.
Flash mappang

| Stat addbass | End address | Size
............ () 1)
Ay Fagel 08000080 O« BOO0OFF QB0 (0K)
L e B000100  Ow800017F Ol (0]
Ay Pioged CeB000180  (wB000IFF (0 (0K)
L 08000200  Ox800027F (w0 (OK)
Yy Fages O B0002B0  OwBOOOFF (B0 (0K)
W Foxs O«B000300 OxO00037F 080 (0K)
@y Fage? OeB000380  OwBO00FF (B0 (0K)
L O« B000400  OxBO0047F 080 (0X)
Ay Faged O«B000450  OxBO0OMFF 0B [OK)
@) Pagel0  OE000S00 OwGOOOSTF  OwBO (0K)
W Pocell  OBO00S00  OwSODOSFF  0wBO 10K i

IE -
Ir'::mﬁ Board detesedi—'

P Flash Loader Demonstrator E=NE=N - |

Lys . oo

; Tanget is imadable. Pleate chck "Med 10 proceed

Select Next

Back Hexd Canc Clote

@ Flash Loader Demonstrator =

Kys ...

& A  Selsctio J

@ Dosrioadiodevice YOU Can see the location of
Dowrload fiom fe your programming |
[ENEE N T $0\S TR \S TMI20ubeE parsion_LRWAN_V'

@ Ewssenecessaypages  ( HoErase " Global Erase

@u-l|9w:mo -I ™ Jump 1o the user progeam

™ Optmize [Remave soms FFs) W Veriy after download

I~ Apply option bytes | (=]
€ Upioad from device '

Upload to e

[ L

[DisaBLE | |wmitE PROTECTION ~| =]
Goon

gk [ 29 ]| o | oo
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4 Flash Loader Demonstrator =] = ——— > Flash Loader Demonstrator L= -

£yy o Kyy.....

Tagsl  STM32L0_x3_x2 x1_192K Target  STM32L0_x3 ¥2_x1_192K
Mapfle STM3L0_x3 x2_x1_192K STmap Mapfle  STM32L0_x3 »2_x1_192K STmap
Opesstion DOWNLOAD Opetaicn  DOWNLOAD
File name  ENEENTHTHS TS : Flensme ENEH I TH\STET
\STM32CubeE xpanson_LAWAN_V1.1 2\Projects\Muli\Appl NS TM 32CubeE spansion_LRWAN_V1.1 2\Pigects\Mulbi\Appl
Flesze 50.24 KB (51448 bytes) Flesize  50.24 KB (51448 bytes)
Status 653 KB (5692 bytes) of 50.24 KB (51448 bytes) Status 50,24 KB (51448 bytes) of 50.24 KB (51446 bites)
Tive 0004 Time 0053
Waiting for download :
ng The programming has been
completed

- Downloading data 13%

Users can select the new burning software STM32Cubeprogramer for firmware upgrade and follow
the same connection steps to enter burning mode (until SYS LED is RED ON):

http://wiki.dragino.com/xwiki/bin/view/Main/Firmware%20Upgrade%20Instruction%20for%20STM32%20base
%20products/#H4.2.FirmwareupgradeusingSTM32Cubeprogramer

Notice: In case user has lost the program cable. User can hand made one from a 3.5mm cable. The pin
mapping is:

—
to USB-TTL GND l

to USB-TTL RXD I
to USB-TTL TXD I

6.2 How to change the LoRa Frequency Bands/Region?

User can follow the introduction for how to upgrade image. When download the images, choose the required
image file for download.

6.3 How many RS485-Slave can RS485-LN connects?

The RS485-LN can support max 32 RS485 devices. Each uplink command of RS485-LN can support max 15
different RS485 command. So RS485-LN can support max 15 RS485 devices pre-program in the device for uplink.
For other devices no pre-program, user can use the downlink message (type code 0xA8) to poll their info.
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6.4 Compatible question to ChirpStack and TTI LoRaWAN server ?

When user need to use with ChirpStack or TTI. Please set AT+RPL=4.

Detail info check this link: Set Packet Receiving Response Level

6.5 Can i use point to point communication for RS485-LN?

Yes, please updating point-to-point firmware, then refer Point to Point Communication for RS485-LN.

6.6 How to Use RS485-LN to connect to RS232 devices?

Use RS485-BL or RS485-LN to connect to RS232 devices. - DRAGINO

6.7 How to judge whether there is a problem with the set COMMAND
6.7.1 Introduce:

Users can use below the structure to fast debug the communication between RS485BL and RS485-LN. The
principle is to put the PC in the RS485 network and sniff the packet between Modbus MTU and RS485-BL/LN. We
can use this way to:

Test if Modbus-MTU works with PC commands.

. Check if RS485-LN sent the expected command to Mobus-MTU

. Check if Modbus-MTU return back the expected result to RS485-LN.

If both b) and c) has issue, we can compare PC’s output and RS485-LN output.

PoOb~

RS485 ~ RS485 RS485

S81Sy

SENSOR USB-RS485 PC

RS485-LN/BL

AT+CFGDEV
AT+GETSENSORVALUE=1

Example Connection:
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6.7.2 Set up PC to monitor RS485 network With Serial tool

Note: Receive and send set to hex mode
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B =0T - 1RE - [m] X
MR REE WAV TR B0 #EEH)

[Beo[plIBC |+ —[ME)

- SRORE
w O |C(]'-15(USB—SERIAL CH348)
e 9600

¥zl |8

¥ [Hone

Bk |1

WO INone

Ll Lef Leflefle] el

- WS E
[ ascr @ Hex)
I~ BahigiT
v BorEE
v B [E]

- AR

 ASCII
I~ Bsh&E% |1aaa 3: ms

ATZ |

“[coms oPENED, 9600, 8, NONE, 1, OFF |Rux: 0 Bytes [T 0 Bytes [ alithon A

6.7.3 With ModRSsim2:

(1) Select serial port MODBUS RS-232
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[m] X

bla|o|=|+|w & =mF|

—
X I~ Clone
ot [MODBUS RS-232 | - (o

l MODBUS RTU RS-232 PLC - Simulator (port: 9600,8,N,1,R-on)
Fx @ Tx@®

Address: © H& D O [Holding Regs (400000) ~| @ Frt [decmel v +] P

Connected (0) : (received/sent) (0/0) Serv. read data.

Address ‘

+

el

MODBUS TCPR/IP

400001-400010
400011-400020

Allen Bradley DF1
JOY SCCDF

400027-400030
400037-400040
400047-400050
400051-400060
400061-400070
400071-400080
400087-400090
400041-400100
400101-400110
400111-400120
400121-400130
400131-400140
400141-400150
400151-400160
400161-400170
400171-400180
400181-400190
4001491-400200
400201-400210

+0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1 1 1 |
1 1 1 |

CooococoocoocoooooooOooooo ,

0
0
0
1]
1]
0
0
0
1]
1]
0
0
1]
1]
1]
0
0
1]
1]
0
0

CooDoocoooocoooooooOooo
Coooocoooooooooooooo
Coooocoooocoooocoooooo

j Comms

ver 82127

(2) Click the serial port icon

B8 MODBUS RTU RS-232 PLC - Simulator (port: 9600,8,N,1,R-an)

— [m] X
Connected (0) : (received/sent) (1/0) Serv. read data. P @ Tx @ 1] | gl;l-i- le !I -J|EE| ?-I
I Clane

Address: © HE D 40 [Haleling Regs (400000) ~| @ Frt: [decimal » =] Prot: &R

I Log

+
+
ra
)
+
o
o
o
+
=
+
B
+
&
+
@

Address ‘ +0 |
400007-400010
400011-400020
400021-400030
400031-400040
400047-400050
400057-400060
400061-400070
400071-400080
400081-400090
400041-400100
400101-400110
400111-40Mm20
400121-400130
400131-400140
4001471-400150
400151-400160
400161-40M170
400171-400180
400181-400190
400191-400200
400201-400210

4

Cooocoooocoooooooocooooo
Ccooococooococoocoooooooooo
Cooococooococoocoocoooooo oo,

ﬂ Carnrms

ver.g2127 |
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(3) After selecting the correct serial port and baud rate, click ok

*RS-232 MODBUS PLC Sim-server Settings b4
RS-232 Port l Ok, |
1 | Port COAG * |
i Cancel ‘ £
Baud rate q600 -
| J Ifvou see alittle
Parity |N|:|ne j next ta the COM port,
iti= the current port,
Data bits |E j or being used by
another program.
Stop bits 1 ~|
RTS contral |Eﬂﬂb|E j

Derver settings

Responsiveness (ms) |0 (0to 10000 ms)

[ Load registervalues at starup.
[ LUnits are all off at startup. [ Use Long Timeauts.
Advanced seftings

[ Ferform MODBUS - MOSCAD (rowftable) checks
=
Checksum calculation is |using CRC I:E-b:-,-’tEEJ

L J

(4) Click the comms.
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¥ MODBUS RTU RS-232 PLC - Simulator (port: COMS 9600,8,N,1,R-on)

[connected (1) : (received/sent) (0/0) Serv. read data. Fx @ Tx @

- [m] X

Ga|s|=|+ | w @ = F|

Address: © H& D 0 [Holding Regs (400000) ~| @ Frt [decimal + +| Prot [MODBUS R5-232

j I~ Clone
™ Log

Address
400001-400010
400011-400020
400021-400030
400031-400040
4000471-400050
400051-400060
400061-400070
400071-400080
400081-400090
400041-400100
400101-400110
400111-40M20
400121-400130
400131-400140
400141-400150
400151-400160
400161-40M170
400171-400160
400181-400190
400191-400200
400201-400210

+

i +2

el
+

S

o

CooococoocoocoooooooOooooo ,
CooococoocoocoooooooOooooo .,

ll OO 000000000000 00000 0O,
=

CooococoocococoococoooocooDOoo

Run RS485-LN/BL command and monitor if it is correct.

6.7.4 Example — Test the CFGDEV command

RS485-LN sent below command:

+
o

CooDococoooocooOoOoOoOooOoDO oo

4

||

=
|
|

CoooocoooCooooCooO0OooOoO),

| cccccccccccccocsccocnae

5
|

B
+

&
+

o

CooocoooocooooocoooooDooo

“er 82127

|
g
|
7
3
3

AT+CFGDEV=01 03 00 20 00 01,1 to RS485 network, and PC is able to get this command and return

commands from MTU to show in the serial tool.

We can see the output from the Serial port tool to analyze. And check if they are expected result.

- o A

SEND receive
[17:27:39, 41?]|01 03 00 20 00 01 85 co”n 03 02 00 00 bBs 44 |

We can also use ModRSsim2 to see the output.

LLf

[17:
[17:

[17:
[17:
[17:
[17:
[17:
[17:

2t
27:
27:

27:
27:
27:
27:
a7:
27:

tab.
36,
39.

39,
39.
41,
40,
40.
41,

bbb
585]
338]

422]
430]
497]
495]
693]
695]

L23400
Correct Password
AT+CFGDEV=01 03 00 20 00 01,1

AT+CFGDEV=01 03 20 00 01 85 <0 ,1
RETURN DATA:

01 03 02 00 00 b8 44

CE

=5

‘ﬂTJ.FEﬂHF\J:H‘T a2 afa 20 aa a1 1
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17:09:26.391 Starting server(s)...

17:09:26.392 Starting comms emulation : MODBUS R5-232

17:09:26.393 Part COME opened

17:09:26.393 Port [0 buffers configured.

17:09:26.394 Port configurad 9600,8.M,1

17:09:26.394 Timeouts configured (100me/500ms)
09:26 394 hdndern statns LOSD _1RING ]

71832517 RA01 030020 0001
71832516 RX85 C0 01 030200
71832518 m_POUSize iz 266
7:18:32.518 Read Holding Regs from 32 for 1
7 8 T0103020000B844

SraaarieLonIIIILT

[17:
[17:
[17:

[17:
[17:
[17:
[17:
[17:

17:
17:
18:

58,
58,
32,

821] 123456
851] Correct Password
440] AT+CFGDEV=01 03 00 20 00 01,1

.523’] AT+CFGDEV=01 03 20 00 01 85 <0 ,1 I
LB27] RETURN DATA:
L601] 01 03 02 00 00 bE 44 01 03 02 00 00 bE 44

. 842]
. 850] 0K

AT+CFGDEV=81 83 80 20 ee 81,1 j

I"[COM1? OPENFI 9500 8 NONF 1 OFF | Rx: 16 797 Rvies

[T 200 Rutes [ alithan 4

6.7.5 Example — Test CMD command sets.

Run AT+GETSENSORVALUE=1 to test the CMD commands set in RS485-LN.

Serial port tool:
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[17:27:40. 600] OK

[17:27:39.417] 01 03 00 20 00 01 85 CO 01 03 0Z 00 00 BB 44 01 03 00 20 00 [17:30-0L 230] AT+CETSENSORVALUE=1

01 85 CO 01 03 02 00 DD B8 44 01 03 0D 21 00 01 D4 00 01 03 02 DO 00 BE 44
01 03 00 22 00 01 24 00 01 03 02 00 20 B9 3C 01 03 00 23 00 01 75 CO 01 03

02 00 00 B2 44 01 03 00 24 00 01 €4 01 01 83 01 80 FO [17:30:0L 260]

[17:30:01. 261] OK

[17:30:03. 348]

[17:30:03. 351] CHDL =01 03 0020 00 01 85 <0
[17:30:03. 401]

[17:30:03. 402] RETURNL = 01 03 02 00 00 b8 44
[17:30:085. 440]

[17:30:02. 441] CHD2 =01 03 00 21 00 01 dd 00
[17:30:03. 487]
[17:30:08%. 481] RETURNZ
[17:30:03.532] CND3
[17:30:03.571] RETURN3
[17:30:08.611]
[17:30:03. 611] CND4
[17:30:03. 661] RETURN4
[17:30:08. 700]
[17:30:03. 702] CMDS =01 03 00 24 00 01 c4 01
[17:30:03. 751]

[17:30:03. 751] RETURNS = 01 83 01 80 £0 00 00
[17:30:03. 779]

01 03 02 00 00 b3 44
01 03 00 22 00 01 24 00
01 03 02 00 20 b9 9¢

01 03 00 23 00 01 75 <0
0103 02 00 00 b3 44

ModRSsim2:
17:24:36.080 m_PDUSize is 256 =
ASE 0 ot P Siort kA 1 =l | (a7ezarer 380
7:24:36.080 T:01 03 0200 00 BE 44 = m 2] | [17:24:27.387] O
7:24:36.991 R0 0300230001 # 12 [None E [17:24:40. 362]
7:24:36.991 Rx:75 C0 01 03 02 00 ; [17+ " 305]
7:24:36.991 m_PDUSize is 256 EiRR [17: 207] CNDL - 0103 00 20 00 01 85 <0
7-24:36.991 Read Holding Regs from b5 for 1 [17: " 146]
7:24,36.992 T<01 03 D2 00 00 B8 44 & ASCTT © Hex : : B
59437 3011 FeeD1 03 00 24 0001 [17: . 447] RETURNL = 01 03 02 00 00 b& 44
294,37 01 P4 01 01 8301 80 G [17: L487] CHDZ = 01 03 00 21 00 01 a4 00
7:24,37.902 m_PDUSize is 256 o [17: .537] RETURNZ = 01 03 02 00 00 b& 44
7:24:37.902 Read Holding Pegs from BE for 1. F RTEE [17: . 575]
7:24:37.902 T 01 03 02 00 00 B 44 . [17: L577] CHDZ = 01 03 00 22 00 01 24 00
7:24:36 576 Fb¢01 03 0024 00 01 v BoTATIE] [17+ e17]
7:24.38.577 Px.C4 01 01 83 01 80 : N
7:24:38 677 m_PDUSize is 256 BEaE H; Eég FETURNS = 01 03 02 00 20 b9 8
7:24:38 577 Read Holding Regs from B6 for 1 . . _
7:24:38.577 TX.01 03 02 00 00 B 44 & ASCIT Hex [17: . 667] CHD4 = 010300 23 00 01 75 <0
7:24:39 458 Poc1 03 0024 00 01 e - [17: . 704]
712439430 Fo¢C4 D1 (1 83 01 60 T BNEE 160 Hms [17:24:40, 707] RETURN4 = 01 03 02 00 00 b8 44
7:24:39.430 m_PDUSize is 256 [17: . 745]
[17: .751] CHDS = 01 03 00 24 00 01 c4 01
[17: . 794]
[17:24:40. 797] RETURNS = 01 83 01 80 £0 01 03
NS S S A S S S S e s e wsces s | LI PR

6.7.6 Test with PC

If there is still have problem to set up correctly the commands between RS485-LN and MTU. User can test the
correct RS485 command set in PC and compare with the RS485 command sent out via RS485-LN. as long as both
commands are the same, the MTU should return correct result.

Or User can send the working commands set in PC serial tool to Dragino Support to check what should be
configured in RS485-LN.

Connection method:
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Link situation:

[16:
[16:
[16:
[16:
[16:
[15:
[16:
[16:
[15:
[16:
[16:
[186:
[16:
[18:
[186:
[16:
00 00 0o 00
[16:
[16:
[16:
[16:
[16:
[16:
[16:
[15:
[16:
[16:
[15:
[16:
[16:
[186:
[16:
[18:
[186:

. 274]
.320]
. 3671
. 412]
. 444]
.051]
.961]
.592]
. 245]
. 2871
.239]
L2811
L3111
. 016]
.019]
. 0651

. 204]
. 252]
.207]
. 344]
. 374]
. 421]
. 4671
.515]
.545]
.052]
. 0571
.088]
. 347]
.382]
. 340]
.376]
. 4071

CHD4 = 010300 23 00 01
EETUEN4 = 01 03 02 08 98 be
CHDE =01 03 00 24 00 01
EETUENE = 01 03 02 08 98 be
Payload = 01

[134251 ] 4 UpLinkCounter=
[134252]T¥ on freq 910700000
[134545]1FX on freq 923300000
[134547]txDone

[139539]RY on freq 924500000
[139571]FY on freq 923300000
(129573 ] rxTime0ut

CHD1 01 03 00 20 00 01

EETURN1 01 03 02 08 ol bf
CHpz =01 030021 0001
EETURNZ = 01 03 02 08 ol bf
CHDz =01 03 00 22 00 01
EETURN3 = 01 03 02 08 cl bf
CHD4 =01 03 00 23 00 01
EETURN4 = 01 03 02 08 ol bf
CHDS =01 03 00 24 00 01
FETURNS = 01 03 02 08 ¢ bf
Pavload = 01

[145352 4+ TpLinkCounter=
[145354]1T¥ on freq 910500000
[145646]R¥ on freq 923300000
[145648] txDone

[150639]RY on freq 923300000
[150671]RY on freq 923300000
[150673]rxTime0ut

i)
2e
od
2e

11
Hz
Hz

Hz
Hz

85
dd

dd
d4
24
dd
75
d4
cd
dd

12
Hz
Hz

Hz
Hz

cl

01

Aotk
at DR
at IR
at DR
at IR
cl
00 0o
00
00
cl
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E MODBUS RTU RS-232 PLC - Simulator (port: COM16 9600,8,N,1,R-on) - [m] X
Connected (1) : (receivedisent) (82/82) Serv. read data. F @ Tx @ ] | -] ‘ 5|H’ |W| Eﬁ:‘\ - |EE ‘ PW|
W Showtimes
Pause Stop tracking Clear W (L3 Boeeet [ N ] ™ Log

16:03:66.968 m_PDUSize is 256

16:03:55.969 Read Holding Regs from 34for 1
16:03:56869 TX:01 030208 F2 3E O
16:03:56.273RX01 0300230001
16:0356.377 RX75C0

16:03:56.377 m_PDOUSize is 256

16:03:56.377 Read Holding Regs from 35 for 1.
16:0356.377 TA01 030208 F2 3E 01

16:0356 6685 RX:0103 00240007
16:03:56.796 RX:C4 01

16:03:56.796 m_PDUSize is 256

16:03:56.796 Read Holding Regs fram 36 for 1
16:03:56.796 TX01 030208 F2 3E 01

16:04:07 137 Rx0103 0020 00 01

16:04:07 260 R85 C0

16:04:07.250 m_PDUSize is 256

16:04:07 250 Read Holding Regs from 32 for 1
16:04:07 250 TX:01 03 02 09 1A 3F DF
16:04:07 549 RX01 030021 0001

16:04:07 654 FxD4 00

16:04:07 654 m_PDOUSize is 256

eqs from 33 for 1.
EIFD

NN N N N N N N N N N N N N N N N N N N N N N N %‘ T
AN N [N N N N N N N N N N N N N N N N ] Veraziel .

6.8 Where to get the decoder for RS485-LN?

The decoder for RS485-LN needs to be written by yourself. Because the sensor to which the user is connected is
custom, the read device data bytes also need custom parsing, so there is no universal decoder. We can only provide
templates for decoders (no intermediate data parsing part involved)

6.9 How to configure RS485 commands more conveniently?

Dragino has developed an application for the RS485 series of products.

It can help you configure RS485 sensors more conveniently
Please refer to the link below for specific usage:

RS485 Configure Tool - DRAGINO

6.10 How to determine whether the returned data value FF is valid
data or invalid data?
The address of the returned data can be used as a flag.

The customer uses the intercept command to intercept the first bit of the returned data (the slave address of the
sensor) as a judgment flag.

Invalid data:
If the first bit and the data are both FF, it means the data is empty.

Valid data:
If the first bit is a normal slave address and the data is FF, it means the data is normal.
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7. Trouble Shooting

7.1 Downlink doesn't work, how to solve it?

Please see this link for debug: LoRaWAN Communication Debug

7.2 Why customers can't join TTN V3 in US915 /AU915 bands?

It might about the channels mapping. Please see for detail: Notice of Frequency band

7.3 Why can't customers see the device's data in the server when the
data is too long?

This is due to the limitation of the lorawan protocol, and the fixed DR needs to be adjusted to improve this
problem.

Please refer to the following link for the number of bytes limited by different frequencies and different DRs in the
lorawan protocol

lora-alliance.org/wp-content/uploads/2021/05/RP002-1.0.3-FINAL-1.pdf

Example:

2.4.6 EUB863-870 Maximum payload size

The maximum MACPayload size length (M) is given by the following table. It is derived from
limitation of the PHY layer depending on the effective modulation rate used taking into account
a possible repeater encapsulation layer. The maximum application payload length in the
absence of the OPTIONAL FOpts control field (N) is also given for information only. The value
of N MAY be smaller if the FOpts field is not empty:

Data Rate M N
0 29 21
1 29 21
2 29 21
3 123 115
4 230 222
5 230 222
3] 230 222
7 230 222
8 58 50
4 123 115
10 58 50
11 123 115

12:15 Mot defined

Table 12: EU863-BT0 maximum payload size (repeater compatible)

Please refer to the following command to fix DR
AT+ADR=0
AT+DR=3

Downlink command:

http://wiki.dragino.com/xwiki/bin/view/Main/End%20Device%20AT%20Commands%20and%20Downlink
%20Command/#H7.4DataRate
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8. Order Info

Part Number: RS485-LN-XXX
XXX:

EU433: frequency bands EU433
EU868: frequency bands EU868
KR920: frequency bands KR920
CN470: frequency bands CN470
AS923: frequency bands AS923
AU915: frequency bands AU915
US915: frequency bands US915
IN865: frequency bands IN865

RUB864: frequency bands RU864
KZ865: frequency bands KZ865

9. Packing Info

Package Includes:

+ RS485-LN x 1
+ Stick Antenna for LoRa RF part x 1
* Program cable x 1

Dimension and weight:

Device Size: 13.5x 7 x3 cm

Device Weight: 105g

Package Size /pcs: 14.5x8 x5 cm
Weight / pcs : 170g

10. FCC Caution for RS485LN-US915

Any Changes or modifications not expressly approved by the party responsible for compliance could void the user's
authority to operate the equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

IMPORTANT NOTE:

Note: This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in
a residential installation. This equipment generates, uses and can radiate radio frequency energy and, if not installed
and used in accordance with the instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off and on, the user
is encouraged to try to correct the interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.
—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
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—Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment.This
equipment should be installed and operated with minimum distance 20cm between the radiator& your body.

11. 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.com.
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