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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 loT 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, smartphone detection, 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 R5485 devices.

P AR

LoRa I/O Controller Network Structure

@)

LoRaWAN

LT LoRa 1O Contraller LoRaWAN Gateway loT Server
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1.2 Specifications
Hardware System:

>
>
>

STM32L072CZT6 MCU

SX1276/78 Wireless Chip

Power Consumption (exclude RS485 device):
< ldle: 32mA@12v

<> 20dB Transmit: 65mA@12v

Interface for Model:

>
>

RS485
Power Input 7~ 24V DC.

LoRa Spec:

1.3 Features

v

RN NEN

>

VV VY V VY VYV VYV VYV Y VY

Frequency Range:

v" Band 1 (HF): 862 ~ 1020 Mhz

v" 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.
High sensitivity: down to -148 dBm.
Bullet-proof front end: [IP3 =-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.

LoRaWAN Class A & Class C protocol (default Class C)
Frequency Bands: CN470/EU433/KR920/US915/EU868/AS923/AU915/IN865/RU864

AT Commands to change parameters

Remote configure parameters via LoRa Downlink

Firmware upgradable via program port

Support multiply RS485 devices by flexible rules

RS485 to LoRaWAN Converter User Manual
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1.4 Applications

v

A SNEE NI NI N

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

Smart Agriculture

Smart Cities

Smart Factory

RS485 to LoRaWAN Converter User Manual
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1.5 Firmware Change log
RS485-LN Image files — Download link
Image v1.0

> Release

2. Power ON Device

The RS485-LN can be powered by 7 ~ 24V DC power source. Connection as below
v" Power Source VIN to RS485-LN VIN+
v' Power Source GND to RS485-LN VIN-
Once there is power, the RS485-LN will be on.

_ @SYS

S
il
B 1| |

292920035

3. Operation Mode

3.1 How it works?
The RS485-LN is configured as LoORaWAN 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 LT. It will auto join the network via OTAA.

In case user can’t set the OTAA keys in the network server and has to use the existing keys from
server. User can use AT Command to set the keys in the devices.

3.2 Example to join LoORaWAN network

RS485 to LoRaWAN Converter User Manual 7/27
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Here shows an example for how to join the TTN Network. Below is the network structure, we use
our LG308 as LoRaWAN gateway here.

Use LT33222 + LG308 in TTN network

< <
‘ ’ \S

LT LoRa IO Controller LoRaWAN Gateway TTN Server

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:

/ RS485 Alarm

\\
RS485 110

N

RS485-LN | R5485 Alarm and RS485 I/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 network . So what we need to now is only configure
the TTN:

Step 1: Create a device in TTN with the OTAA keys from RS485-LN.

Each RS485-LN is shipped with a sticker with unique device EUI:

RS485 to LoRaWAN Converter User Manual 8/27
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User can enter this key in their LoORaWAN Server portal. Below is TTN screen shot:

Add APP EUI in the application.

Applications dragino_test_application1

Application ID  dragino_test applicationl

Description a test application for Dragino

Created 2yearsago

Handler ttn-handler-eu (current handler

APPLICATION EUIS

<» = 78B3DS7EFBB04618 5]

< = 3F77ADE3 6BCAABES B

Add APP KEY and DEV EUI

Suppol

documentation

Applications > £ dragino_test_application] > Devices

REGISTER DEVICE

Device ID
Thisis the unique identifier for the device i this app. The device 1D will be immutable

1t-33222-1-5480

cations

Device EUI
‘The device EUl is the unique identifier for this di

e on the network. You can change the EU later.

> AB 40 41 00 01 81 85 48

APP Key

The App Key will be used to secure the commurication between you device and the network

s>z 57 4E 37 E6 8A EC FC CD B3 B 3D 87 A% 3B 48 2C

App EUI

3F 77 AD E3 68 CA AB 65

Step 2: Power on RS485-LN and it will auto join to the TTN network. After join success, it will start

to upload message to TTN and user can see in the panel.

Data

Suppol

Settings

Il pause W clea

ONSOLE Applications
MMUNITY EDITION
Applications t dragino_test_applicationl Devices £ 1t-33222--5362 Data
Overview
APPLICATION DATA
uplink  downlink activation ack error
Filters
pter—
A~ 16:54:53 ) 2 retry pzyload- 0002013604C104C2 38
16:54:47 devaddr 26012C6B  zppeui- FCDEC9B2D32FA661  deveui: AB40 4100
16:54:40 devaddr 26012C85 zppeui- FCDEC9B2D32FA661  deveu: AB404100
16:54:33 devaddr: 2601 2EEC  appevi: FCDECZB2D22FA661  deveu: AB4041001

RS485 to LoRaWAN Converter User Manual
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3.3 Configure Commands to read data
There are plenty of RS485 devices in the market and each device has different command to read

the valid data. To support these devices in flexible, RS485-LN supports flexible command set.
User can use AT Commands to configure what commands RS485-LN should send for each
sampling and how to handle the output from RS485 devices.

The AT Commands include:

AT Commands Description Example |
AT+BAUDR Set the baud rate to communicate with RS485 AT+BAUDR=9600
device. Default Value is: 9600. Options:

(1200,2400,4800,14400,19200,115200)

AT+CFGDEV This command is used to configure the RS485 AT+CFGDEV=XX XX XX XX XX XX XX XX XX XX
devices; they won’t be used during sampling. XX XX, M
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

AT+COMMAND1 This command will be sent to RS485 devices
during each sampling.
AT+COMMANDI=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

AT+DATACUT1 Get valid data from COMMAND1 return If returnl is:
AT+DATACUT1=3,b,c: 010201 20a000
a: total length of return string. AT+DATACUT1=6,4,4 will get the 4"
b: start position for valid string. byte, which is 0x20

c: stop position of valid string.

AT+COMMAND2 This command will be sent to RS485 devices
during each sampling.
AT+COMMAND2=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

AT+DATACUT2 Get valid data from COMMAND?2 return If return2 is:
AT+DATACUT2=a,b,c: 01 01 01 00 a0 00
a: total length of return string. AT+DATACUT2=6,4,4 will get the 4"
b: start position for valid string. byte, which is 0x20

c: stop position of valid string.

AT+DATACAT Connect the result of Command1 and
Command2:

AT+DATACAT=x,y

Connect x&y.

RS485 to LoRaWAN Converter User Manual
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Connect y&x.

AT+PAYLOAD Set PAYLOAD version (size: 1 byte)

Command1 and Command2 will auto run before each uplink.

In this example, we use command1 to get the RS485 10’s DI status, use command2 to get the
RS485 10’s DO status.

The RS485 1/0 we use here use Modbus RTU to communicate.

v" The command to get DI status is: 01 02 00 40 00 08 78 18. Where 01 02 00 40 00 08 is the
Modbus command to read the register 00 40 where stored the DI status. The 78 18 is the
CRC-16/MODBUS which calculate manually.

And RS485 1/0 will return: 01 02 01 20 a0 00, where 20 here is the value for DI status.

v' The command to get DO status is: 01 01 00 20 00 08 3C 06. Where 01 01 00 20 00 08 is the
Modbus command to read the register 00 40 where stored the DI status. The 3C 06 is the
CRC-16/MODBUS which calculate manually.

And RS485 1/0 will return: 01 01 01 00 51 00, where 00 is the value for DO status.

We want to get the DI status & DO status from RS485 10 and upload to LoRaWAN server, we
might have different RS485-LN to connect to different RS485 devices and upload different
payloads, so it will be good to use different Payload Version to tell the LoRaWAN server what

devices we have connected.

Below are the commands we need to set in RS485-LN:

AT+PAYVER=2 [/ Set Payload version to 2 (0x02)

AT+COMMAND1=01 02 00 40 00 08,1 // Send 01 02 00 40 00 08 to RS485 network, add
CRC-16/MODBUS at the end.

AT+DATACUT1=6,4,4 // get 6 bytes from the return, and choose the 4" byte as the valid
payload for command 1

AT+COMMAND2=01 01 00 20 00 08,1 // Send 01 01 00 20 00 08 to RS485 network, add
CRC-16/MODBUS at the end.

AT+DATACUT2=6,4,4 [/ get 6 bytes from the return, and choose the 4" byte as the valid payload
for command 2

AT+DATACAT=1,2 // Link valid payloadl and valid payload2.

Final Payload to be uplink will be:

PAYVER + CMD1 VALID RETURN + CMD2 VALID RETURN

RS485 to LoRaWAN Converter User Manual 12 /27
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Example screen shot:

Al+HX LW =Y

AT+BAUDR=9000
AT+COMMANDL=01 02 00 40 00 08 ,1
AT+DATACUT1=6,4 ,4 Command set related to
AT+COMMAND2=01 01 00 20 00 08 ,1 |+ RSA8&5

AT+DATACUTZ2=6,4 ,4
AT+DATACAT=1,2
AT+PAYVER=2

ATHCHS=0
QK

CMD1l=
RETURN1=
cMD2=
RETURNZ=
Payload=

[4
[
[4

[4:

01
01
01
01
02

02
02
01
01
20

[4172520] ##ws
[4172531]TX on

CMD1 to send to R5485 network

00 40 00 08 Ef/écmm return from RS485 network

gé %g Sg gg 3C 06 dfp—————— CMD2 to send to RS485 network
gé 00 51 00 <~ CMD2 return from R5485 network

Up%ounter: 208 wwwww
freq E%7500000 Hz at DR 5

Final payload to be upload: Equal to

[a- PAYVER +VALID DATA from CMD1 return + VALID DATA from CMD2 return

The uplink screen shot is:

uplink

Filters

downlink  activation ack error

counter  port

&  16:36:00 252 2 payload: 02 2000
- 14:35:40 251 2 payload: 02 2000 §
A 16:35:20 250 2 payload: 022000
e 249 2 payload: 02 2000
3.4 Uplink Payload
Size(bytes) | 1 Length 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 LoORaWAN server.

3.5 Downlink Payload (control RS485 device)

Downlink Control Type Type Code Downlink payload
size(bytes)

TDC (Transmit Time Interval) 01 4

RESET 04 2

Poll a uplink 08 2

RS485 control command (Same as AT+CFGDEV) A8 Not fix

RS485 to LoRaWAN Converter User Manual
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A8 mm XX XX XX XX XX
mm: 1: add CRC-16/MODBUS ; 0: no CRC

xx: The command want to sent

Set Command1 (Same as AT+COMMAND1) A9 Not fix
A9 mm XX XX XX XX XX

mm: 1: add CRC-16/MODBUS ; 0: no CRC
xx: The command1 to be sent.

Cut command1 (Same as AT+DATACUT1): AA 4
AA mm nn kk

mm: total length nn:start kk:end

Set Command2 (Same as AT+COMMAND?2) AB Not fix
A9 mm XX XX XX XX XX
mm: 1: add CRC-16/MODBUS ; 0: no CRC

xx: The command1 to be sent.

Cut command2 (Same as AT+DATACUT2): AC 4
AA mm nn kk

mm: total length nn:start kk:end

Cat command (Same as AT+DATACAT) AD 3
AD mm nn

mm:start nn:end

PAYLOAD_VER (Same as AT+PAYVER) AE 2
AE kk

KK:version

If the payload=0100003C, means to control the END Node’s TDC to 0x00003C=60(S), while type
code is 01.

Example Downlink payload setting in TTN:

DOWNLINK
Scheduling FPort
replace first ast 2 Confirmed
Payload
bytes fields 01 00 00 3C

Type Code 0x04
If payload = OxO4FF, it will reset the RS485-LN.

Type Code 0x08
If payload = 0xO8FF, RS485-LN will immediately send an uplink.

RS485 to LoRaWAN Converter User Manual
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Type Code OxAS8
0xA8 downlink command can be used to control the RS485 devices via LoRaWAN.

For example,

The RS485 Alarm we use here use Modbus RTU to communicate.

v' The command to active alarm is: 0A 05 00 04 00 01 4C BO. Where OA 05 00 04 00 01 is the
Modbus command to read the register 00 40 where stored the DI status. The 4C BO is the

CRC-16/MODBUS which calculate manually.

v' The command to deactivate alarm is: 0A 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 0A 050004 00 01 : to activate the RS485 Alarm
A8 01 0A 05 00 04 00 00: to deactivate the RS485 Alarm

A8 is type code and 01 means add CRC-16/MODBUS at the end.

3.6 Buttons

Button Feature

l

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
3.7 LEDs

PWR . Always on

RST Reboot RS485

PRO Use for upload image, see How to Update Image

RS485 to LoRaWAN Converter User Manual
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4. Use AT Command

4.1 Access AT Command

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: RS485IN

ceX

.. @PWR

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. Below is the output for reference:

B ==s0EaE I
R FHRE WEV) IRM E#RIC) =EH)
BeowoplIBC +— |0
BROEE [238]***** UpLinkCounter= @ *%%** ﬂ
aw [EEQJTX an fr‘Eq 868580008 Hz at DR 5
¥m [ |COM9 < [384]txDone

[5293]RX on freq 8685@@@@@ Hz at DR 5

% 9600 ¥| || [5381]rxDone

Rssi= -79

¥R |8 | | |70mneD
s |None = Join Accept:

DevAddr:26 @1 2a a6

b |1 7| | |rxaoroffset:e

Rx2Datarate:3

W IE None v| | |ReceiveDelayl:1600 ms

ReceiveDelay2:200@ ms

EirieE [5493]***** UpLinkCounter= @ *****
[5494]TX on freq 8685@@@@@ Hz at DR @
& ASCIT © Hex [698@] txDane
- = [B@1@]RX on freq 868500000 Hz at DR @
I BiAlT [8210] rxTimeout
— sy 8975]RX on freq 869525888 Hz at DR 3
r ERAE eares i
— ot ADR Message:
e E TX Datarate @ change to 3
TxPower @ change to 1
EFEIEE MbRep 1 change to 1
* ASCIT " Hex [9151]rxDone
Rssi= -7@

I BashE% 1000 3: ms | [ Incorrect Password

Correct Password

There must be a new line

RS485 to LoRaWAN Converter User Manual
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More detail AT Command manual can be found at AT Command Manual
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4.2 Common AT Command Sequence

4.2.1 Multi-channel ABP mode (Use with SX1301/LG308)
If device has not joined network yet:

123456

AT+FDR

123456

AT+NJM=0

ATZ

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

4.2.2 Single-channel ABP mode (Use with LG01/LG02)

123456  Enter Password to have AT access.

AT+FDR  Reset Parameters to Factory Default, Keys Reserve

123456  Enter Password to have AT access.

AT+CLASS=C Set to work in CLASS C

AT+NJM=0 Set to ABP mode

AT+ADR=0 Set the Adaptive Data Rate Off

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

dragin0—1 b81c8 Status ~ System ~ Network ~  Service ~  Logout

FreqINFO Report RxTxJson ErrorMSG

Recelve(HE)() 40241 d01 26OD74DCH12f6f0296820b44494a62basb857

Do ﬂ RO .o L

RAERT), 5 B00/02a 10 " : o084 TS TS [V M0 )= V-G Y Rty =4 g o
(TXPKT): [downHtxpk"'{'imme -false "tmst" 3810752418 freq 8684 "rich":0," pows 14" modu LORA datr SFTE!W125 "codr":"4/5" "ipol":true,"size™: 17 "nt

RS485 to LoRaWAN Converter User Manual
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5. FAQ

5.1 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:

v’ Support new features

v For bug fix

v" Change LoRaWAN bands.

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

RS485 1o LoRaWAN Con
Model: RS485IN

CeX

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

3.5mm program cable

Stepl1: 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.

RS485 to LoRaWAN Converter User Manual
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i Flash Loader Demonstrator SRR < ]

_’ -

Select the communication port snd set settings, then chck nest to open
CONMBCHoN.

r~ Commen foe 2ll families

& Flash Loader Demonstrator [E=NESN -~ ]

Lyy ...

; Taiget is readable. Please chck "Hest” 1o proceed.

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

N et | [ Gonn

> Flash Loader Demonstrator e - ———
Ploase, selact your device in the target st
Tagat  [STMIL0_3_x2_1_19 ~l

FD W7 4
| cimm— Usually need t(r)\t V.Ialt fora

Verson 21 Select the first one.

W Page2 08000100 OxB00017F  OwBO (0K
A Paged 08000180 O« BO00IFF 00 (0X)
L 0x000200  («BO0027F 0G0 (0K)
N Pages 08000280 O« BOOOXFF  ONBD(0K)
W Pages 08000300 («B00037F O (0K}
N Fage? 08000380 (v B0003FF  OwE0 (0K)
W Poged O«8000400 O« B00047F  OwE0 (0K)
W Poged O«8000480 O B0004FF 08O (0X)
W Pogel0  «B000S00 O« BOOOSTF OO (OK)
W Pocell  O«O000S80  OxBO0OSFF  OvBO10K) >
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PotMame  [COM42 =] Paiy [Een =]

BsudRas 115200 =] Echo [ =] Board detected
L ) 4

DwaBits  [B -] Timeous) |10 = 4

Back C | g
> Flash Loader Demonstrator [EENE X ]

Lys . oo

» Ejase

& Dowrioadiodevice YOU can see the location of =
- Downdoad from fle your programming
[E R R TSR\ TR /5 \S TM32CubeE vpansion_ LRWAN_V" @]

% Erasenecessaypages  ( NoErase  GlbdlErase |

@ (h) | 8000000 'l ™ Jurep to the uset peogram
I~ Optimize (Remove some FFs) W Veriy after download
| T Apsly opionbytes | =l
 Upload from device
Upload to fie

I |

[oisasLE ~] [weitEPRoTECTION ~] | ‘

Goon

ok HAMQ_I
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& Flash Loader Demonstrator =) -——-

Lys .o

Target STM320L0_x3_x2_x1_192K

Mapfle  STM32L0_x3 %2 x1_192K STmap
Opesation DOWNLOAD

Fle name ENEHMRETISTER
\STM32CubeE xpansion_LRWAN_V1.1. 2\Projects\Muli\appl

Filesce  50.24 KB (51448 bytes)
Status 6.53 KB (6682 bytes) of 50.24 KB (51448 bytes)
Time 00:04

Waiting for download

= Downloading data 13%

oo |

 Flash Loader Demonstrator

— &

Kyy.o-

Target  STM3AL0_x3_x2_x1_19K
Mapfle STM320 %3 x2 x1_192K.STmop
Opetation DOWNLOAD

Flename EEHGIMTR\STES
\STM32CubeE xpansion_LRWAN_V1.1.2\Piojects\Muli\apopl

Flesize 5024 KB (51448 bytes)
Status 50.24 KB (51448 bytes) of 50.24 KB (51448 bytes)
Time 0053

The programming has been
completed

Download operation finished successtull

Bk || b | | oo ]

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 RXD l
to USB-TTL TXD l

5.2 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.
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5.3 How to set up RS485-LN to work in other 8 channel mode in US915, AU915,

CN470 bands?
By default, the frequency bands US915, AU915, CN470 works in 8~15 (CHE=2) frequencies. User
can set to the frequencies to work in other channels, by using the AT+CHE command.

For example, in US915 band, the frequency table is as below. By default, end node will use all
channels (8~15) for OTAA Join process. After OTAA JOINED, end node will use these channels
(8~15) to send uplink packets.

CHE

US915 Uplink Channels(125KHz,4/5,Unit:MHz,CHS=0)

ENABLE Channel 0-63

902.3

902.5

902.7

902.9

903.1

903.3

903.5

903.7

Channel 0-7

903.9

904.1

904.3

904.5

904.7

904.9

905.1

905.3

Channel 8-15

905.5

905.7

905.9

906.1

906.3

906.5

906.7

906.9

Channel 16-23

907.1

907.3

907.5

907.7

907.9

908.1

908.3

908.5

Channel 24-31

908.7

908.9

909.1

909.3

909.5

909.7

909.9

910.1

Channel 32-39

910.3

910.5

910.7

910.9

911.1

911.3

911.5

911.7

Channel 40-47

911.9

912.1

912.3

912.5

912.7

912.9

913.1

913.3

Channel 48-55

O IN|OO LA |IW|INIFL|O

913.5

913.7

913.9

914.1

914.3

914.5

914.7

914.9

Channel 56-63

Channels(500KHz,4/5,Unit:MHz,CHS=0)

| 903 | 9046 |

906.2 | 907.8 | 909.4 | 911 | 912.6 | 914.2 | Channel 64-71

When user uses the TTN network, the US915 frequency bands use are:
903.9 - SF7BW125 to SF10BW125
904.1 - SF7BW125 to SF10BW125
904.3 - SF7BW125 to SF10BW125
904.5 - SF7BW125 to SF10BW125
904.7 - SF7BW125 to SF10BW125
904.9 - SF7BW125 to SF10BW125
905.1 - SF7BW125 to SF10BW125
905.3 - SF7BW125 to SF10BW125
904.6 - SF8BW500

AN N N N SR U NN

If user want to hopping is all channels. , user can access the device via AT Command and run:

AT+CHE=0

ATZ

to set the end node to work in all 72 channel mode.
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AU915 is similar. Below is the AU915 Uplink Channels.

CHE AU915 Uplink Channels(125KHz,4/5,Unit:MHz,CHS=0)

0 ENABLE Channel 0-63

1 |915.2 | 9154 |915.6 | 915.8 | 916 | 916.2 | 916.4 | 916.6 | Channel 0-7

2 |916.8| 917 |917.2 |917.4 |917.6 | 917.8 | 918 | 918.2 | Channel 8-15
3 |918.4|918.6 |918.8 | 919 |919.2 | 919.4 | 919.6 | 919.8 | Channel 16-23
4 920 | 920.2 | 920.4 | 920.6 | 920.8 | 921 | 921.2 | 921.4 | Channel 24-31
5 1921.6|921.8 | 922 |922.2 |922.4|922.6 | 922.8 | 923 | Channel 32-39
6 |923.2|923.4|923.6 |923.8 | 924 |924.2 | 924.4 | 924.6 | Channel 40-47
7 19248 | 925 |925.2 | 925.4 | 925.6 | 925.8 | 926 | 926.2 | Channel 48-55
8 |926.4|926.6 | 926.8 | 927 |927.2 | 927.4 | 927.6 | 927.8 | Channel 56-63

Channels(500KHz,4/5,Unit:MHz,CHS=0)

| 915.9 | 917.5 | 919.1 [ 920.7 | 922.3 | 923.9 | 925.5 | 927.1 | Channel 64-71

5.4 How to set up RS485-LN to work with Single Channel Gateway such as
LG01/LG02?
In this case, users need to set RS485-LN to work in ABP mode & transmit in only one frequency.

Assume we have a LG02 working in the frequency 868400000 now , below is the step.

Stepl: Login TTN, Create an ABP device in the application and input the network session key
(NETSKEY), app session key (APPSKEY) from the device.

CONSOLE

Applications

dragino_test_application1

Devices

Application ID  dragino_test_application

Activation Method| 2B

Device ID 23232

Device EUI

Application EUI

Device Address

Network Session Key

App Session Key

<3

<2

Description LT-33222-1-5645

@@ B9 14 BE @7 @A 96 34

7@ B3 D5 7E F@ @@ 46 18

<3

26 B1 1A F1 B

=) 23232

g

<3

- DD 86 97 Fe BD'BE 7F 43 CE 6944 4F 26 64 16 41

B

<2

& 7848 B25C D& BE 8B 2F 86 C847 B8 13 21 FE 14

Status

4 minutes ago

In ABP mode, The device Address,
Network Session Key, App Session
Key must match between the End
Mode and LoRaWAN server

B

Note: user just need to make sure above three keys match, User can change either in TTN or Device to make then

match. In TTN, NETSKEY and APPSKEY can be configured by user in setting page, but Device Addr is generated by

TTN.
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Step2: Run AT Command to make LT work in Single frequency & ABP mode. Below is the AT
commands:
123456  Enter Password to have AT access.
AT+FDR  Reset Parameters to Factory Default, Keys Reserve
123456  Enter Password to have AT access.
AT+NJM=0 Set to ABP mode
AT+ADR=0 Set the Adaptive Data Rate Off
AT+DR=5 Set Data Rate (Set AT+DR=3 for 915 band)
AT+TDC=60000 Set transmit interval to 60 seconds
AT+CHS=868400000 Set transmit frequency to 868.4Mhz
AT+DADDR=26 01 1A F1 Set Device Address to 26 01 1A F1
ATZ Reset MCU

As shown in below:

***** UpLinkCounter= 0 ¥%%%%
TX on freq 865402500 Hz at DR 5§
txDone

Correct Password

rXTimeout

ATHPXTimeout

FD

txDone

.3

DRAGINO LT-33222-L Device

Image version: v1.0

Frequency Band: INB65S

DevEui= A8 40 41 00 01 81 85 EE
Enter Password To ACTive AT Commands

Please set the parameters or reset Device to apply change
Correct Password
AT+NIM=0

oK

AT+ADR=0

0K

AT+DR=5

oK

ATHTDC=60000

oK

AT+CH5=868400000

oK

AT+DADDR=26 01 1A F1

oK
ATZ

BRASENO—T 2P P=t—Prewt
Image Version: v1.0

Frequency Band: INB65S

DevEui= A8 40 41 00 01 81 85 EE
Enter Password To ACtive AT Commands

JOINED

T on freq 868400000 Hz at DR 5
txDone

rxTimeout

LxTﬁmeOut
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6. Trouble Shooting

6.1 Downlink doesn’t work, how to solve it?
By default, LT will open two RX windows to get downlink message after uplink. If the server’s
radio parameter is not match with the radio parameters in downlink, the downlink message
won’t arrive. And in UART access to LT, user will see below message:

txDone

rxTimeout

rxTimeout

If user see below output:
txDone
rxDone
rxTimeout
It means the downlink message arrive but not parse. In this case, user need to set FPORT=2 in the

server side for downlink message.

6.2 Why I can’t join TTN in US915 /AU915 bands?
It is about the channels mapping. Please see this link for detail.

7. 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
CN779: frequency bands CN779

YV V V V V V V V VY

8. Packing Info
Package Includes:
v" RS485-LN x 1
v’ Stick Antenna for LoRa RF part x 1

v Program cable x 1

RS485 to LoRaWAN Converter User Manual

25/27



& orAGINO |
www.dragino.com

©

Dimension and weight:

v Device Size: 13.5x7 x3 cm

v Device Weight: 105g

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

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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10. Reference
<~ Product Page

<~ Image Download

<> AT Command Manual

<> Hardware Source
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