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

The Dragino RS485-BL is a RS485 / UART to LoRaWAN Converter for Internet of Things solutions. User can
connect RS485 or UART sensor to RS485-BL converter, and configure RS485-BL to periodically read sensor data
and upload via LoRaWAN network to loT server.

RS485-BL can interface to RS485 sensor, 3.3v/5v UART sensor or interrupt sensor. RS485-BL provides a 3.3v
output and a 5v output to power external sensors. Both output voltages are controllable to minimize the total
system power consumption.

RS485-BL is IP67 waterproof and powered by 8500mAh Li-SOCI2 battery, it is designed for long term use for
several years.

RS485-BL runs standard LoRaWAN 1.0.3 in Class A. It can reach long transfer range and easy to integrate with
LoRaWAN compatible gateway and loT server.

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

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

Each RS485-BL pre-load with a set of unique keys for LoRaWAN registration, register these keys to LoRaWAN
server and it will auto connect after power on.
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RS485-BL in a LoRaWAN Network

RN Rsass

»
» LoRaWAN Server

RS485 Smoke Sensor

| J_iil
RS485 Soil Moisture Sensor LoRaWAN
RS485-BL LG308
LoRaWAN Sensor Node LoRaWAN Gateway

RS485 Modbus

RS485 Alarm

1.2 Specifications

Hardware System:

» STM32L072xxxx MCU

» SX1276/78 Wireless Chip

» Power Consumption (exclude RS485 device):
* |dle: BUA@3.3v
* 20dB Transmit: 130mA@3.3v

» 5V sampling maximum current: 500mA

Interface for Model:

1 x RS485 Interface

1 x TTL Serial , 3.3v or 5v.

1 x 12C Interface, 3.3v or 5v.

1 x one wire interface

1 x Interrupt Interface

» 1 x Controllable 5V output, max

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.
Programmable bit rate up to 300 kbps.
High sensitivity: down to -148 dBm.
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Bullet-proof front end: 1IP3 = -12.5 dBm.

Excellent blocking immunity.

Fully integrated synthesizer with a resolution of 61 Hz.
LoRa modulation.

Built-in bit synchronizer for clock recovery.

Preamble detection.

127 dB Dynamic Range RSSI.

Automatic RF Sense and CAD with ultra-fast AFC.

1.3 Features

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

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

Remote configure parameters via LoRaWAN Downlink

Firmware upgradable via program port

Support multiply RS485 devices by flexible rules

Support Modbus protocol

Support Interrupt uplink

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-BL Image files - Download link and Change log

1.6 Hardware Change log

vi4
1. Change Power IC to TPS22916

vi3
1. Change JP3 from KF350-8P to KF350-11P, Add one extra interface for 12C and one extra interface for one-wire

vi.2

Release version

2. Pin mapping and Power ON Device

The RS485-BL is powered on by 8500mAh battery. To save battery life, RS485-BL is shipped with power off. User
can put the jumper to power on RS485-BL.
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ISP/Flash

Power ON/OFF | LED |

+3.3v[O
+5VA
RS485-AC

The Left TXD and RXD are TTL interface for external sensor. TTL level is controlled by 3.3/5v Jumper.

3. Operation Mode

3.1 How it works?
The RS485-BL is configured as LoRaWAN OTAA Class A 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-BL. It will auto join the network via OTAA.

3.2 Example to join LoORaWAN 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.
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RS485

.
Y |
RS485 Alarm

LoRaWAN ‘

THE THINGS

HNITWORK

RS485 110

RS485-LN LG308 TTN LoRaWAN Server
LoRaWAN Sensor Node LoRaWAN Gateway

RS485 Modbus

The RS485-BL in this example connected to two RS485 devices for demonstration, user can connect to other
RS485 devices via the same method.

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

e

DEVELL

FELI
VPP KEY: 8
APPSKEY:
METSKEY:

User can enter this key in their LoORaWAN Server portal. Below is TTN V3 screen shot:

Add APP EUI in the application.
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m é';.‘nﬂ'.}ﬂ'iﬁsgﬂ#ﬁ," 25 Overview O Applications = Gateways an Orgz

Add application

Owner™

‘ davidhuang W

Application ID™
Application name

Description

Optional application description; can also be used to save notes about the application
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m -
ID: 123

A aEnddevices &% 2 Collaborators  ©% 2 APl keys Created 95 days ago
General information * Live data See all activity —
Application ID 123 [ 1231234234.. Forward data message to Application Server
1231234234.. Store upstream data message
Created at Feb2,2021 11:12:30
1231234234.. Forward uplink data message
Lastupdated at Apr 30,2021 11:00:33 1231234234.. Receive uplink data message

1231234234.. Successfully processed data message

End devices (4) Q =+ Add end device

D = Name = DevEU JoinEUI Created 2+

1231234234.. Drop data message
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Register end device

N\

From The LoRaWAN Device Repository Manually

1. Select the end device

Brand™ Madel™
Dragino Technology Co.,... ‘ I:"_\.!:-ezo search... ™
Cannot find your exact end device?| | g7y E Ce registration.
LDDS20 |
LDDSTS |

2. Enter registration data | jqy L

LGT92

Please choose an end device first to 1data
LHTES
LSEOL

LSN50-V2

2. Enter registration data

Freqisency plan (1

AppLin”

You can also choose to create the device manually.
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Register end device

From The LoRaWAN Device Repository Manually

Preparation

Activation mode ”

(®) Over the air activation (OTAA)
Activation by personalization (ABP)
Multicast
Do not configure activation

LoRaWAN version® *

Select...

Network Server address

eul.cloud.thethings.network

Application Server address

eul.cloud.thethings.network

External Join Server @

Add APP KEY and DEV EUI
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2. Enter registration data

Frequency plan@ *

Europe 863-870 MHz (SF12 for RX2) ~

The frequency plan used by the end device

AppEUI @ *

aa ae am ma as aa as ae| @8
The AppEUI uniquely identities the owner of the end device. If no AppEUI is provided by the device manufacturer (usually for dev
DevEUI® "~

The DevEUI is the unique identifier for this end device

AppKey @ °

1T TOUL Key Lo delive SE55100 Keys 1O SecUle COMIMmUncation Delweer e end device and the B;J;H!CBIID'T

End device ID”

After registration

Step 2: 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.

Overview  Liwedata  Messaging  Location  Payloadformatters  Claiming  General settings
—

Time Type Dats preview 1 Paus W Clea
— BowAdds: 2EUB2WTE  RAC paylesd: ACOS IV EISFEIIAGCACTRESOAMIBACEOMBIECTIBT M4V ICCLUBTIES  FPost:i T OSAR: 0.8 B3I A
™ 14:0518F Forward dats sessage to Asplie

L8 ™ FERET - PP s e i ] - ¥
i . " 1.5, woltageFrequencyl: 50, voltageFresusncy2: 50 ;@w i 89 B3 13 55 00 B2 B0 BE 42 45 B8 B8 FF FY 60 88 11 B6 09 88 FRoTT
T 23:65:85 Forward uplink dats message
o v
- % Receive uplink data message 25 88 28 TE
. N Do BAB 2B TE ne 2837 Fozt: 2 "AC paylosd. ACOS Z9SIBFEI1BGCEC TIEE D4 J0AEACES 26 B0 ECPABT 2149 2C2CC195 T3 6L
T oaaies:80  Succesafully processed data mew
s 0 V[
LA Drop data message Upiink 4% a duplicate
— - Dewhddzi  6WEIETE  Font: 2637 FPosts 2 MAC payipsdi  AC 00.29 63 6F E3 18 0C 6C 71 EG 04 30 45 AC E8 26 BY EC 74 B7 20 49.2C 2C €1 96 73 6C
™ 14:86:05 Receive data message
[0 '
4 14:66:865 Drop data message Uplink is & duplicate
I68E2STE  Fent: 2WIF FPost: T WAL payload:  AC B6 29 B3 BF EI 18 BC 6C 72 ES D4 30 4B AC E5 26 B3 EC 74 B7 21 49.2C 30 C1 5573 &C
M 2a:85:88 Receive data message
H.] '
o Flran dats mare e taldml 4o o dmaldrata

Page 14 /52 - last modified by Xiaoling on 2023/02/21 15:12



User Manual for LoRaWAN End Nodes - RS485-BL - Waterproof RS485 to LoRaWAN Converter

3.3 Configure Commands to read data

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

3.3.1 Configure UART settings for RS485 or TTL communication (Since v1.3.3)

RS485-BL can connect to either RS485 sensors or TTL sensor. User need to specify what type of sensor need to
connect.

1. RS485-MODBUS mode:

AT+MOD=1 // Support RS485-MODBUS type sensors. User can connect multiply RS485 , Modbus sensors to the
A /B pins.

2. TTL mode:

AT+MOD=2 // Support TTL Level sensors, User can connect one TTL Sensor to the TXD/RXD/GND pins.

RS485-BL default UART settings is 9600, no parity, stop bit 1. If the sensor has a different settings, user can
change the RS485-BL setting to match.

Default Value is: 1bit.

AT Commands Description Example
AT+BAUDR Set the baud rate (for RS485 connection). AT+BAUDR=9600
Default Value is: 9600. Options:

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

AT+PARITY Set UART parity (for RS485 connection) AT+PARITY=0

Default Value is: no parity. 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

Example (Soil three-parameter detector) :

Wiring the UART sensor

Page 15/ 52 - last modified by Xiaoling on 2023/02/21 15:12




User Manual for LoRaWAN End Nodes - RS485-BL - Waterproof RS485 to LoRaWAN Converter

o 7 n -
Ly =] |u|m:-lt:[ﬂ]@ |

o
@[] 5928L¥SZLS NS
9 s.r0r818081¥0F8Y (N ASQ

£26-516-1s exo7 ||
1S EYO epow

Set the correct configuration:

AT+BAUDR=9600

AT+PARITY=0

AT+STOPBIT=1

If the sensor needs 5v. Need to move the switch position to 5v and then use the command

AT+5VT=30000

Configuration read command:
AT+CFGDEV=FE 03 00 00 00 03 11 C4,0
FE: Station address

03: Function code

00 00: Register start address

00 03: Number of registers

11 04: Check code

AT+CFGDEV=FE 02 00 00 00 03 11 Cd,0
AT+CFGDEV=fe 03 00 00 00 02 11 cd 0
RETURN DATA:

fe 02 06 00 00 09 49 00 00 b6 cb

0K
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Use AT+COMMAND1 to set it as a command, and use AT+DATACUT1 to intercept the bytes | need

AT+SETNAXNETRANS=1, O

AT+DISFCHNTCHECE=0

AT+DISMACANS=0

ATHIOMMANDI=fe 03 00 00 00 03 11 <4 ,0 AT+SEARCH1=0, 0
AT+DATACUT1=11,2, 479 AT+CNDDL 1=0

AT+HZOMNANDZ=0, 0 AT+SEARCHZ=0, 0 AT+DATACUT2=0, 0, 0 AT+CNDDLZ=0
ATHIOMNANDE=0, 0 AT+SEARCH=2=0, 0 AT+DATACTUT3=0, 0,0 AT+CNDDL3=0
ATHIOMNANDA=0, 0 AT+SEARCH4=0, 0 AT+DATACUT4=0, 0, 0 AT+CNDDL4=0
ATHIOMNMANDS=0, 0 AT+SEARCHE=0, O AT+DATACUTS=0, 0, 0 AT+CNDDLS=0
AT+HIOMNANDS=0, 0 AT+SEARCHE=0, O AT+DATACTTE=0, 0, 0 AT+CNDDLE=0
ATHIOMNANDY=0, 0 AT+SEARCHT=0, 0 AT+DATACUT =0, 0, 0 AT+CNDDLY=0
ATHIOMNANDE=0, 0 AT+SEARCHE=0, 0 AT+DATACUTE=0, 0, 0 AT+CNDDL&=0
AT+HZOMNANDS=0, 0 AT+SEARCHS=0, 0 AT+DATACUTS=0, 0, 0 AT+CNDDLS=0
ATHIOMNANDA=O, O AT+SEARCHA=O, O AT+DATACUTA=0, 0, 0 AT+CNDDLA=D
AT+HIOMNANDE=0, 0 AT+SEARCHE=0, O AT+DATACUTE=0, 0, 0 AT+CNDDLE=0
AT+HZOMNMANDC=0, 0 AT+5EARCHC=0, 0 AT+DATACUTC=0, 0, 0 AT+CNDDLC=0

upload payload:

[1870882 4kt pLinkCounter= 31 sk
[18702884]T¥ on freq 904900000 Hz at DR 3
[1870845] txDone

[1875932]R¥ on freq 926300000 Hz at DRE 13
[1875957 ]rxTimeOut

[1876948]RY on freq 923300000 Hz at DR 2
[1277008] rxTime0ut

CMD1 = fe 02 00 00 00 02 11 c4

RETIREN1 = f= 02 0/ 00 00 09 48 00 00 bé cb
Payload = 0d 22 01 00 00 09 49 00 00

3.3.2 Configure sensors

Some sensors might need to configure before normal operation. User can configure such sensor via PC or through
RS485-BL AT Commands AT+CFGDEV.

When user issue an AT+CFGDEV command, Each AT+CFGDEV equals to send a command to the RS485 or TTL
sensors. This command will only run when user input it and won't run during each sampling.

AT Commands Description Example

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.
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AT+CFGDEV=xX XX XX XX XX XX XX XX XX XX XX XX,

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

Detail of AT+CFGDEV command see AT+CFGDEYV detail.

3.3.3 Configure read commands for each sampling

RS485-BL is a battery powered device; it will sleep most of time. And wake up on each period and read RS485 /
TTL sensor data and uplink.

During each sampling, we need to confirm what commands we need to send to the sensors to read data. After the
RS485/TTL sensors send back the value, it normally includes 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-BL can support 15 commands to read sensors. And combine the return to one or
several uplink payloads.

Command from RS485-BL to Sensor:

RS485-BL can send out pre-set max 15 strings via AT+COMMAD1, ATCOMMAND?2,..., to AT+COMMANDF . All
commands are of same grammar.

Handle return from sensors to RS485-BL.:

After RS485-BL send out a string to sensor, RS485-BL will wait for the return from RS485 or TTL sensor. And user
can specify how to handle the return, by AT+DATACUT or AT+SEARCH commands

+ AT+DATACUT

When the return value from sensor have fix length and we know which position the valid value we should get, we can
use AT+DATACUT command.

+ AT+SEARCH

When the return value from sensor is dynamic length and we are not sure which bytes the valid data is, instead, we
know what value the valid value following. We can use AT+SEARCH to search the valid value in the return string.

Define wait timeout:

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.

Examples:

Below are examples for the how above AT Commands works.
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AT+COMMANDX : This command will be sent to RS485/TTL 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-BL, we should use this command AT+COMMAND1=01 03 0B B8 00 02,1 for the same.

AT+SEARCHX: This command defines how to handle the return from AT+COMMANDX.

AT+SEARCHXx=aa,xx XX XX XX XX

» aa: 1: prefix match mode; 2: prefix and suffix match mode
* XX XX XX Xx xx: match string. Max 5 bytes for prefix and 5 bytes for suffix

Examples:

1) For areturn string from AT+COMMAND?1: 16 Oc 1e 56 34 2e 30 58 5f 36 41 30 31 00 49
If we set AT+SEARCH1=1,1E56 34.  (max 5 bytes for prefix)
The valid data will be all bytes after 1E 56 34 , so it is 2e 30 58 5f 36 41 30 31 00 49

CMD1I =11011ed0

SEARCH1 = 1e 56 34

RETURN1 = 2e 30 58 5f 36 41 30 31 00 49
Payload = 8d 2d 01 2e 30 58 5f 36 41 30 31 00 49

2) For areturn string from AT+COMMAND1: 16 Oc 1e 56 34 2e 30 58 5f 36 41 30 31 00 49
If we set AT+SEARCH1=2, 1E 56 34+31 00 49
Device will search the bytes between 1E 56 34 and 31 00 49. So it is 2e 30 58 5f 36 41 30

CMD1  =11011e d0

SEARCH1 = 1e 56 34 + 31 00 49
RETURN1 = 2e 30 58 5f 36 41 30
Payload = 8d 2f 01 2e 30 58 5f 36 41 30
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AT+DATACUTX : This command defines how to handle the return from AT+COMMANDx, max return length is 100
bytes. (Since 1.4.0)

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 b8 00 02 ,1 | AT+DATACUT1=10,1,9+4+6+8+1+3 |
AT+COMMAND2=0,0 AT+DATACUT2=0,0,T

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

AT+COMMAND4=0,0 AT+DATACUT4=0,0,0

AT+HCOMMANDS=0.0 AT+NATACUTS=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 byie.

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

B YL g W PR ALV R R g W

-

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

OK

CMD1 =01 03 0b b8 00 02 46 Qa
RETURNL = 20 20 20 20 2d 30 2e 32 20 75
Payload = QOc fc 01 20 20 30 32 20 20

» Grab a section.
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AT+FPAYVER=1

AT+COMMANDL=01 03 Ob b8 00 02 ,1 | AT+DATACUT1=8,2,4~8 |
AT+COMMAND2=0,0 AT+DATACUT2=0,0,T

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

AT+COMMANDY=0,0 AT+DATACUT4=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+DATACUTY=0,0,0

AT+COMMANNR=N N ATLDATACIITR=N N 0N

:115‘ AT+DATACUT1=8,2 4~8

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

AT+C( b"2

AT+C(

aT+c¢ €=4~8 (grap the 4th ~ 8th bytes from return, so command1 valid value is 20 2d 30 2e 00
AT+ClrmmAanur—w v AITUA AU L= Wy

AT+CHS=0

QK

cMD1 = 01 03 0b b8 00 02 46 Da

RETURN1 = 20 20 20 20 2d 30 2e 00

Payload = Qc fc 01 20 2d 30 2e 00

» Grab different sections.

AT+COMMAND1=01 03 Ob b8 00 02 ,1 [!.q-r+n,e».mcu-r1=13.2,1~2+4~7+m-11 |
AT+COMMAND2=0,0 AT+DATACUT2=0,0,

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

AT+COMMAND4=0,0 AT+DATACUT4=0,0,0

AT+COMMANDS=0, 0 AT+DATACUT5=0,0,0

ATHONMMANDA=N N ATLNATACIHITAR=N N 0

AT+DATACUT1=13,2, 1~2+4~7+10~11

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

c=1~2+4~7+10~11 (grap the 1 ~ 2 bytes + 4~7 bytes + 10~11 bytes
so command1 valid value is 90 02 82 1a 04 20 2e dd

A TTLUTITIAINUE WY W AMITUHAITACUIE =Y U, v

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

AT+CHS=0

OK

MD1 = 01 03 Ob b8 00 02 46 0Oa

RETURNL = 90 02 6a 82 1a 04 20 2d 30 2e dd 9b 00
payload = (¢ fc Ol 90 02 82 1a 04 20 Fe dd

Note:

AT+SEARCHx and AT+DATACUTXx can be used together, if both commands are set, RS485-BL will first process
AT+SEARCHYX on the return string and get a temporary string, and then process AT+DATACUTXx on this temporary
string to get the final payload. In this case, AT+DATACUTX need to set to format AT+DATACUTx=0,xx,xx where
the return bytes set to 0.
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Example:

AT+COMMAND1=11 01 1E D0,0

AT+SEARCH1=1,1E 56 34

AT+DATACUT1=0,2,1~5

Return string from AT+COMMAND1: 16 Oc 1e 56 34 2e 30 58 5f 36 41 30 31 00 49
String after SEARCH command: 2e 30 58 5f 36 41 30 31 00 49

Valid payload after DataCUT command: 2e 30 58 5f 36

CMD1 = 1101 1e dO

SEARCH1 = 1e 56 34

RETURN1 = 2e 30 58 5f 36 41 30 31 00 49
Payload = 8d 2d 01 2e 30 58 5f 36

3.3.4 Compose the uplink payload

Through AT+COMMANDXx and AT+DATACUTx we got valid value from each RS485 commands, Assume these
valid value are RETURN1, RETURN?2, .., to RETURNX. The next step is how to compose the LoRa Uplink Payload
by these RETURNSs. 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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T+DATAUP—0
AT+PAYVER=1

AT+COMMAND1=01 03 Ob b8 00 02 ,1 AT+DATACUT1=10,1,9+4+6+8+1+3
AT+COMMAND2=0,0 AT+DATACUT2=0,0,

AT+COMMAND3=0,0 AT+DATACUT3=0,470

AT+COMMAND4=0,0 AT+DATACUT4=0,0,0

AT+COMMANDS=0,0 AT+DATACUT5=0,0,0

AT+COMMANDG6=0,0 AT+BATACUT6=0,0,0

AT+COMMAND7=0,0 A+DATACUT7=0,0,0

AT+COMMANDS8=0,0 AT+DATACUT8=0,0,0

AT+COMMAND9=0,0 AT+DATACUT9=0,0, Jor
AT+COMMANDA=01 03 Ob'b8 00 02 ,1 AT+DATACUTA=16,2,1~4+6~12 |~
AT+COMMANDB=0,0 A‘+DATACUTB 0,0,0 !%
AT+COMMANDC=0,0 ATHDATACUT- " N N

AT+COMMANDD=0,0 AT+I3A:TACU Valid value from RETURN10=20 20 20 20 30 2e 33 20 75 41 20
AT+COMMANDE—O 0 AT+DAF53CU|::—|J v,V

PLES SR At TR b i \ &
AT+CHS= Valid value from RETURN1=20 20 30 32 20 20 \
oK &y

Y }
CMD1 = 01 03 Ob b8 00 02 46 0a™.. /
RETURNL = 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 = (¢ fc 2 20 20 30 32 20 20 20 20 20 20 30 2e 33 20 75 41 20

- ¥ v \

Battery PAYVER Valid Value from Valid Value from
Info Return1 Return10

Examples: AT+DATAUP=1

Compose the uplink payload with value returns in sequence and send with Multiply UPLINKs.
Final Payload is
Battery Info+PAYVER + PAYLOAD COUNT + PAYLOAD# + DATA

Battery Info (2 bytes): Battery voltage

PAYVER (1 byte): Defined by AT+PAYVER

PAYLOAD COUNT (1 byte): Total how many uplinks of this sampling.

PAYLOAD# (1 byte): Number of this uplink. (from 0,1,2,3...,to PAYLOAD COUNT)

DATA: Valid value: max 6 bytes(US915 version here, Notice*!) for each uplink so each uplink <= 11 bytes.
For the last uplink, DATA will might less than 6 bytes

ahrod~
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[AT+DATAUP=1
AT+PAYVER=1

AT+COMMANDI=01 03 Ob b8 00 02 ,1 | AT+DATACUT1=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+COMMAND4=0,0 AT+DATACUT4=0,0,0

AT+COMMANDS=0,0 AT+DATACUTS5=0,0,0

AT+COMMAND6=0,0 AT+DATACUT6=0,0,0

AT+COMMAND7=0,0 AT+DATACUT7=0,0,0

AT+COMMANDS8=0,0 AT+DATACUTB=0,0,0

AT+COMMAND9=0,0 AT+DATACUT9=0,0,0

AT+COMMANDA=01 03 Ob b8 00 02 ,1 | AT+DATACUTA=16,2,1~4+6~12 |
AT+COMMANDB=0, 0 AT+DATACHTR=N N (T

AT+COMMANDC=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 Y 1v—v; vy w

A1Valid value from RETURN1=20 20 0a 33 90 41

AT+CHS=0

oK

CcMD1 =01 03 Ob b8 00 02 46 0Qa

RETURNL = 90 75 41 20 0d Oa 2e 33 20 0

CMD10 = 01 03 Ob b8 00 02 46 0Qa

RETURN1O = 02 aa 05 81 0d 0a 20 20 20 20 2d 30 2e 34 20 00
payload = 0c fc 01 03 00 20 20 0Oa 33 90 41 02 aa

[2559235] ***** ypLinkCounter= 85 *%%##

So totally there will be 3 uplinks for this sampling, each uplink includes 6 bytes DATA

DATA1=RETURN1 Valid Value = EEEEEENLS
DATA2=1%! ~ 6" byte of Valid value of RETURN10= [EEEYEEENEED

DATA3=7"~ 11" bytes of Valid value of RETURN10 —FEIEFGEL

Below are the uplink payloads:
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CMD1 = 01 03 Ob b8 00 02 46 Oa -\

RETURNL = 90 75 41 20 0d Oa 2e 33 20 00

¢MD10 = 01 03 Ob bB 00 02 46 Oa

RETURNLO = 02 aa 05 81 O0d Oa 20 20 20 20 2d 30 2e 34 20 00

payload = Oc_fc 01 03 00 20 20 0a 33 90 41

[2559235]****= UpLinkCounter= BS *=<=x >’ First Uplink

E255925?]Tx on freq 923400000 Mz at DR 2
2559666 ]rX on freq 923200000 Hz at DR 2

EESSQESS Tx0Done

2560671 |RX on frEq 923400000 Hz at DR 2

E2560732 RX on freq 923200000 Hz at DR 2 -
2560734 ] rxTimeout

CMD1 = 01 03 Ob b8 00 02 46 Oa -ﬂ
RETURNL = 90 75 41 20 0d 0a 2e 33 20 00

CMD10 = 01 03 Ob b8 00 02 46 Da

RETURNLO = 02 aa 05 81 0d Oa 20 20 20 20 2d 30 2e 34 20 00
Payload = Oc fc 01 03 01 02 aa 05 81 0a 20

> Second Uplink
[2565375]**#*** ypLinkCounter= Bf *w#=¥

E2565395 TX on freq 922800000 Mz at DR 2

2565803 ]rRx on freq 923200000 Hz at DR 2

EESGSSO& TXDone

2566809]rRX on freq 922800000 Hz at DR 2 w
EZSGGB?U RX on freq 923200000 Hz at DR 2

2566872 ] rxTimeout

CMD1 = 01 03 Ob bE 00 02 46 0a "1
RETURNL = 90 75 41 20 0d 0a 2e 33 20 00

CMD10 = 01 03 Ob bB 00 02 46 Oa

RETURNLO = 02 aa 05 81 0d Oa 20 20 20 20 2d 30 Ze 34 20 00
payload = Qc fc 01 03 02 20 20 20 2d 30

[2571494]***** ypLinkCaunter= B7 *¥¥¥* >’ Third Uplink
E25F1510 TX on freq 922600000 Hz at DR 2

2571874 ]rx on freq 923200000 Hz at DR 2
PS?.I.S?G TxDone

2572B79]rx on freq 922600000 Hz at DR 2
2572040]rx on freq 923200000 Hz at DR 2 -’
2572942 rxTimeout

Notice: the Max bytes is according to the max support bytes in different Frequency Bands for lowest
SF. As below:

* For AU915/AS923 bands, if UplinkDwell time=0, max 51 bytes for each uplink ( so 51 -5 = 46 max valid date)
* For AU915/AS923 bands, if UplinkDwell time=1, max 11 bytes for each uplink ( so 11 -5 = 6 max valid date).
* For US915 band, max 11 bytes for each uplink ( so 11 -5 = 6 max valid date).

* For all other bands: max 51 bytes for each uplink ( so 51 -5 = 46 max valid date).

*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)

« If the data is empty, return to the display (Since v1.4.0)

1) When AT+MOD=1, 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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CHD1 =
RETURH1 = |NULL
Payload =|81 02 60 ff ff £F FF FF FF FF FF FF FF £F FF £F FF FF FF FF FF £F FF £F £F FF FF FF FF FF FF FF £F FF FF FF FF FF FF FF FF £F FF FF FF FF FF FF FF FF FF

61 03 60 00 06 2f 84 16

[68528]xxxxx UpLinkCounter= 4 xxxxx
[68530]TX on freq 8679008600 Hz at DR 5
[68652]1RX on freq 869525880 Hz at DR 8
[68654]txDone

[73643]RX on freq 867900000 Hz at DR 5
[73670]1RX on freq 869525600 Hz at DR ©

[73672]rxTineDut
CHD1 - §1 63 89 08 00 2f 04 16
RETURN1 =[HULL

Payload =|01 02 01 ff fFf £F FF FF £F FF FF FF FF £F FF £F FF FF FF FF FF FF FF FF £F FF FF FF FF FF FF FF £F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF

[77352]%x**x UpLinkCounter= 5 xxx*x
[77354]TX on freq 867500000 Hz at DR 5
[77476]1RX on freq 869525680 Hz at DR B
[77478]txDone

[82467]RX on freq 867500000 Hz at DR 5
[82495]1RX on freq 869525880 Hz at DR 8

2) When AT+MOD-=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 00s.

CHD1 = @1 83 08 A8 88 86 c5 cB

RETURN1 = HULL

CHD2 = 81 83 08 B8 60 BB 44 Ac

RETURNZ = HULL

CHD15 = 081 63 00 60 00 04 B4 B89

RETURH15 = HULL

Payload = @e 59 ©1 |06 60 60 60 00 00 0O 00 OO OO 60 00 OO OO OO B0 0O 0O DO OO0 GO OO0 OO OO G0 OO OO0 OO OO OGO OO OO OO0 OO0 60 0O

[9561 ] *xx%x lUpLinkCounter= B =xexx
[9562]TX on freq 868500000 Hz at DR @
[12832 ]txDone

[17862]RX on freq 868508088 Hz at DR B8
ADR Hessage:

TX Datarate change to 4

TxPower change to 8

NbRep change to 1

[18217 JrxDone
Rssi= -58

3.3.5 Uplink on demand

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

Downlink control command:
0x08 command: Poll an uplink with current command set in RS485-BL.

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

3.3.6 Uplink on Interrupt

Put the interrupt sensor between 3.3v_out and GPIO ext.
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+3V3 QU1 io
+HV _— Jo
Interrupt sensor B I O
BOARD RX :_JC}
BOARD TX | 6,5
i}ll’l[..l EXTI) O

AT+INTMOD=0 Disable Interrupt

AT+INTMOD=1 Interrupt trigger by rising or falling edge.
AT+INTMOD=2 Interrupt trigger by falling edge. ( Default Value)
AT+INTMOD=3 Interrupt trigger by rising edge.

3.4 Uplink Payload

Size(bytes) 2 Length depends on the return from the commands

Value Battery(m\) 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.

Interrupt _Flag

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

function Decoder (bytes, port) {

//Payload Formats of RS485-BL Deceive

return {
//Battery,units:V
BatV: ((bytes[0]<<8 | bytes[1])&0x7f£ff) /1000,
//GPIO_EXTI
EXTI_Trigger: (bytes[0] & 0x80)? "TRUE":"FALSE",
//payload of version
Pay_ver:bytes[2],

}i

TTN V3 uplink screen shot.
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37 BF CA 87 5088 A3

ABTTF 1E 21 32 BI 87 80 % z 3.2 118 & 125888
i Batv: , EXTI_Trigger: o Pay_vex: ;

Grop data message Uplink is a dunlicate

ta message Uplink is a

Recedve data messame

3.5 Configure RS485-BL via AT or Downlink

User can configure RS485-BL 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-BL. 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 Sensor related commands:
Choose Device Type (RS485 or TTL) (Since v1.3.3)

RS485-BL can connect to either RS485 sensors or TTL sensor. User need to specify what type of sensor need to
connect.

« AT Command

AT+MOD=1 // Set to support RS485-MODBUS type sensors. User can connect multiply RS485 , Modbus
sensors to the A/ B pins.

AT+MOD=2 // Setto support TTL Level sensors, User can connect one TTL Sensor to the TXD/RXD/GND
pins.

* Downlink Payload

0OAaa --> sameas AT+MOD=aa

RS485 Debug Command (AT+CFGDEV)

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

+« AT Command
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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-BL will execute
the downlink command without uplink; if YY>0, RS485-BL will uplink total YY bytes from the output of this
RS485 command

Example 1:
To connect a Modbus Alarm with below commands.

» The command to active alarm is: 0A 05 00 04 00 01 4C B0. Where 0OA 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: 0A 05 00 04 00 00 8D 70. Where 0A 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 05 00 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:

AT+CFGDEV=11 01 1e d0 ,0
RETURN DATA:16 Oc 1e 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-BL can connect to different sensors. User can set the PAYVER
field to tell server how to decode the current payload.

« AT Command:

AT+PAYVER: SetPAYVER field = 1

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

Set RS485 Sampling Commands
AT+COMMANDx, AT+DATACUTx and AT+SEARCHXx

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

+ AT Command:

AT+COMMANDXx: Configure RS485 read command to sensor.
AT+DATACUTXx: Configure how to handle return from RS485 devices.
AT+SEARCHXx: Configure search command

* 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

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

YY: 1f YY=0, RS485-BL will execute the downlink command without uplink; if YY=1, RS485-BL 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
AF 03 02 06 10 01 05 06 09 0OA 00: Same as AT+DATACUT3=16,1,5+6+9+10
AF 03 02 06 0B 02 05 07 08 0A 00: Same as AT+DATACUT3=11,2,5~7+8~10

0xAB downlink command can be used for set AT+SEARCHx

Example: AB aa 01 03 xx xx xx (03 here means there are total 3 bytes after 03) So

« ABaa 0103 xx xx xx same as AT+SEARCHaa=1,xx xx xx
+ ABaa 02 03 xx xx xx 02 yy yy(03 means there are 3 bytes after 03, they are xx xx xx;02 means there are 2
bytes after 02, they are yy yy) so the commands

AB aa 02 03 xx xx xx 02 yy yy same as AT+SEARCHaa=2,xx xx xx+yy yy

Fast command to handle MODBUS device
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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 protocol.

This command is valid since v1.3 firmware version

AT+MBFUN has only two value:
+ AT+MBFUN=1: Enable Modbus reading. And get response base on the MODBUS return

AT+MBFUN=1, device 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.

+ AT+MBFUN=0: Disable Modbus fast reading.

Example:

« AT+MBFUN=1 and AT+DATACUT1/AT+DATACUT2 are not configure (0,0,0).
+ 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 --> read slave address 01 , function code 02, start address 00 40,
quantity of inputs 00 10.
AT+DATACUT150,0,0

AT+COMMAND1=01 03 00 10 00 08 ,1
AT-+COMMAND2=01 02 00 40 00 10 ,1| AT+DATACUT2+0,0.0

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

AT+CMDDL1=0
AT+CMDDL2=0

AT+COMMAND4=0,0
AT-+COMMANDS5=0,0
AT +COMMANDG6=0,0
AT-+COMMAND7=0,0
AT +COMMANDE=0,0
AT+COMMAND9=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

AT+DATACUT4=0,0,0
AT+DATACUTS=0,0,0
AT+DATACUT6=0,0,0
AT+DATACUT7=0,0,0
AT+DATACUT8=0,0,0
AT+DATACUT9=0,0,0
AT+DATACUTA=0,0,0
AT+DATACUTE=0,0,0
AT+DATACUTC=0,0,0
AT+DATACUTD=0,0,0
AT+DATACUTE=0,0,0
AT+DATACUTF=0,0,0

AT+CMDDL4=0
AT+CMDDL5=0
AT +CMDDLE6=0
AT+CMDDL7=0
AT+CMDDL8=0
AT+CMDDL9=0
AT+CMDDLA=0
AT+CMDDLB=0
AT+CMDDLC=0
AT+CMDDLD=0
AT-+CMDDLE=0
AT+CMDDLF=0

CMD1 = 0103 00 10 00 08 45 c9 > 8 rea
RETURN1 = 0103 10[01 00 05 ff 00 00 00 00 01 03 00 00 00 00 00 00l6 Fo > D+ 1/+1:8 register values

CMD2 = 01 02 00 40 00 10 78 12 . ;
RETURN2 = 01 02 0220 00 aﬁ—b DATA2:16 register values
Payload = 0C FC 01[01 00 05 ff 00 00 00 00 01 03 00 00 00 00 00 00 20 00 | ———> DATA:DATA1+DATA2

[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]rxTimeOut

* Downlink Commands:

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-BL to use
longer time to wait for their action.

Default value: 0, range: 0 ~ 5 seconds
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« AT Command:

AT+CMDDLaa=hex(bb cc)

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:
0xAA 01 03 E8 --> Same as 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

* 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.

« AT Command:

AT+DATAUP=1,Timeout

* Downlink Payload:

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.

Manually trigger an Uplink
Ask device to send an uplink immediately.

* Downlink Payload:
0x08 FF, RS485-BL will immediately send an uplink.

Clear RS485 Command
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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.

The uplink screen shot is:

2132 BF CABZ 8083 A3 i 2 3.2 413 ¢ 125068

1 Batv: , EXTI_Trigges: . Pay_vex: E

+ 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 300ms), 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 same as AT+BAUDR=9600
« A7010480 sameasAT+BAUDR=115200

A7 02 aa: Same as AT+PARITY=aa (aa value: 00, 01 or 02)
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A7 03 aa: Same as AT+STOPBIT=aa (aa value: 00, 01 or 02)

Configure Databit(Since version 1.4.0)
« AT Command:

AT+DATABIT=7 // Set the data bitsto 7
AT+DATABIT=8 //Set the data bits to 8

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

Encrypted payload

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

Get sensor value

« 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

« 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

« AT Command:

AT+DISMACANS=0 /I 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 /I Set the DISMACANS=1
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Copy downlink to uplink

« 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 vedat Messaging  Location  Payload formatters  Claiming  General settings
Time Type Data preview erbose stre _‘D * Export as 1 Pauss ]
) F 14k B 7 || TR 3 44 55 66 77 & Fag
) SuccessTully essed da A ®
For example, sending 11 22 33 44 55 66 77 will return invalid configuration 00 11 22 33 44 55 66 77.
Overview ive dat Messaging  location  Payload formatters  Claiming  General settings
Time Type Data preview Verbo T p ¥ Export as SO 1 Pa B
T 3 Forward uplink data message avAd 26887 A7 © IR ad: 11 @ip1eseass ||| FF 168 ste: SF7BWI2E SNR: 18.5 RSSI: -84
P 14:26:13  Success Iully processe a 9

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

Query version humber and frequency band -~ TDC

» 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 strearm B ¥ rta 1l Pause

Forward uplink data messase payload: { FIRMWARE_VERSION: , FREQUENCY_BAND: , SUB_BAND: , TDC_sec: 688} G1FF 0168088258 <

Control output power duration
User can set the output power duration before each sampling.
+ AT Command:
Example:
AT+3V3T=1000 // 3V3 output power will open 1s before each sampling.
AT+5VT=1000 //+5V output power will open 1s before each sampling.

+ LoRaWAN Downlink Command:
07 01 aa bb Same as AT+5VT=(aa bb)
07 02 aa bb Same as AT+3V3T=(aa bb)
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3.6 Buttons

Button Feature

RST Reboot RS485-BL

3.7 +3V3 Output (Since v1.3.3)

RS485-BL has a Controllable +3V3 output, user can use this output to power external sensor.

The +3V3 output will be valid for every sampling. RS485-BL will enable +3V3 output before all sampling and disable
the +3V3 after all sampling.

The +3V3 output time can be controlled by AT Command.
AT+3V3T=1000

Means set +3v3 valid time to have 1000ms. So, the real +3v3 output will actually have 1000ms + sampling time for
other sensors.

By default, the AT+3V3T=0. This is a special case, means the +3V3 output is always on at any time

3.8 +5V Output (Since v1.3.3)

RS485-BL has a Controllable +5V output, user can use this output to power external sensor.

The +5V output will be valid for every sampling. RS485-BL will enable +5V output before all sampling and disable
the +5v after all sampling.

The 5V output time can be controlled by AT Command.
(AT+5VT increased from the maximum 5000ms to 65000ms.Since v1.4.0)

AT+5VT=1000

Means set 5V valid time to have 1000ms. So, the real 5V output will actually have 1000ms + sampling time for other
Sensors.

By default, the AT+5VT=0. If the external sensor which require 5v and require more time to get stable state, user
can use this command to increase the power ON duration for this sensor.

3.9 LEDs
LEDs Feature
LED1 Blink when device transmit a packet.

3.10 Switch Jumper

Switch Jumper Feature

SWi1 ISP position: Upgrade firmware via UART
Flash position: Configure device, check running status.

SwW2 5V position: set to compatible with 5v 1/0.
3.3v position: set to compatible with 3.3v 1/O.,

Page 36 / 52 - last modified by Xiaoling on 2023/02/21 15:12



User Manual for LoRaWAN End Nodes - RS485-BL - Waterproof RS485 to LoRaWAN Converter

+3.3V: is always ON

+5V: Only open before every sampling. The time is by default, itis AT+5VT=0. Max open time. 65000 ms. (Since
v1.4.0)

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

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

RS485-BL->TXD <...> USB TO TTL->RXD
i RS485-BL->RXD <...> USB TO TTL->TXD
RS485-BL->GND <...> USB TO TTL->GND

)|
)
)

¥

)
b
9
).
-}
)

In PC, User needs to set serial tool(such as putty, SecureCRT) baud rate to 9600 to access to access serial
console of RS485-BL. The default password is 123456. Below is the output for reference:
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'—'\.._‘,. 23 r.--_-":—l
IHE) RIAE WE) IRO =M
o RSB & — DM [

Boiel -
# O@B50m=] Tage version: 10 '

2 & [og LaRaWan Stack: DR-LWS-DO2
i _gm Z Frequency Band: US915
IR (B +| DeuEui- A8 40 41 00 01 81 B0 72
it Mone *|  [1081]essss UpLInkCounter= 0 sesss
P ~| [1082]TX on freq 904600000 Wz at DR &

B o | [1115]txDone
o +|  [6102]RX on Freq 923900000 Wz at DR 13
R 12 [Hone [6130]rxDone

: Rssi= -27
EipieE JOTHED
& 50T e [6133]R% on Freq 923300000 Wz at DR §

Eiﬂaﬁ Join Rccept:

g DeuRddr:26 81 25 Fd
Bk Bx1DrOfFset:0
et Rx2Datarate:@

ReceiveDelay1:1000 ns
S ReceiveDelayZ:2000 ns
#ikel
@ CHD1= 01 02 B0 4D 0O 08 78 18
A.%‘[I. § e RETURH1= 01 B2 B1 20 a® 00
| EEEL 1000 3 ns  cwp2= 01 91 00 20 0D 08 3c 06
RETURMZ= 01 81 07 Q0 51 @0
Payload= OC FC @1 20 00

[6459]=emns UpLinkCounter~ § ssses
[6470]TH on Freq 904900000 Kz at DR 0
[6B33]RX on Freq 923300000 Hz at DR 8
[6824 ] ExDone

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

ADR Message:

ChannelsMask change to FFOQ 0008 00O 0DOOO DOO2 Q00O
TX Datarate 8 change to 2

TxPower 0 change to &

HbRep 1 change to 1

[7930]rxDone
Rssi= -29
[7933]RX on freq 923300000 Hz at DR 8 -
AT+CFG -
| There mustbe a new line -
ik

after each command ——

AT*CFG ]
COM28 OPENED, 9600, 8, NONE, 1, OFF  Roz 2,918 Byty Tc 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
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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—1 b81c8 Status ~  System = ~ Service - Logout

" "datr":"SFTBW12

789999589 "chan".0,"rfch™:1,"freq™.668.400000. stat".1,"modu""LORA" "datr"."SF7BW12
N0, "powe": 14, modu™"LORA" "datr'"SF7BW 125" "codr"4/5",ipol :

Recelve(HE
(RAPKT): [u (P m 5 28487 9752418,"chan":0,"rfch"1 “freq":868

6. FAQ

6.1 How to upgrade the image?

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

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

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

DIREKIRONI
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RS485-BL->TXD <...>USB TO TTL->RXD
RS485-BL->RXD <..>USB TO TTL->TXD
RS485-BL->GND <...>USB TO TTL->GND

Step1: Download flash loader.
Step2: Download the LT Image files.

Step3: Open flashloader; choose the correct COM port to update.
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5 Flash Losder Demonstrator e

_, -

Select the communicston pott and set seltings. then clhek nest to open
connachon

Comamen for o Famies

& UART

Podl Name immz -l Panty
BaudRate | 115200 =| Echo

Data Bits il! -I Teneoutfs) |IIJ 'i

i Flash Loader Demonstrator L —-——-—

kys - -

Ploato, st yous devace i the Langet kst
Taget [STMIAO_ 0@ 192 -

Fopy for =
4o o s Usually need to wait for a

WVeron E3|

|E vl
IDL—;; Board detected*’

# Flazh Loader Demonstrator

ST

g Target iz readable. Pleate click "Hext™ 1 peocsed

Select Next

Back Clase 1
g Flash Loader Demonstrator remdsisn
"I Sp—
" Erase _
(- Foll - FEmy s _l'
@& Dowmioadiodevice  YOU €N See the location of ’
Downioadhiemfle  YOUF programming

[E R TR \S TR S TM32CubeE pansion_LRWAN_V-
G Eisse necessaypages | MoEwsse " Global Erase

@Nlm -I I Jurp 10 the uter progrem

I Optimize (Remave some FFs) B Verdly after dowrload

™ Apply optionbytes | |

" Upload fiom device
Uplosd to e y
I i
|
|oisaBLE =] |white PROTECTION =] |

Goon

o [N o]
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3 Flach Loader Demonstrator ] oo < Flash Loader Demonstrator L2 -

Lyy ...... Lyy ...

Targel STM3L0 x3 »2 »1_192K Target STM3ZL0_x3 »2 x1_132%
Mapfle  STMIZLD %3 »2 »1_192K.STmap Mapfle STM3IZLD x3 »2 x1_192% 5Tmap
Opesation  DOWNLOAD Operation  DOWMNLOAD
Flename E\EHMIHTISTER Flename ENEHGIFTR\STES

\STMI2CubeE xpansion_LAWAN_V1.1. A\Projecs\Mulivippl NS TMIZCubeE wparsion_ LEWAN_V1.1. 2\ iomcts \Muli\Appl
Fiesize 5024 KB (51448 bytet] Fiesize 50024 KB (51448 bytes)
Slatus 653 KB [BE32 bytes) of 5024 KB [51448 bytes) St 5024 KB [51448 butes) of 50.24 KB [51448 butes)
Time 0004 Time 00:53

Waiting for dovnload The programming has been

- Downloading data 13%

|| I Cancel J : Back | | . Clote

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-BL connects?

The RS485-BL can support max 32 RS485 devices. Each uplink command of RS485-BL can support max 16
different RS485 command. So RS485-BL can support max 16 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.

6.4 How to Use RS485-BL to connect to RS232 devices?

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

6.5 How to judge whether there is a problem with the set COMMAND

6.5.1 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.

PN~
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RS485 RS485 RS485

SENSOR USB-RS485 PC

RS485-LN/BL

AT+CFGDEV
AT+GETSENORVALUE=1

Example Connection:

6.5.2 Set up PC to monitor RS485 network With Serial tool

Note: Receive and send set to hex mode
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B sSsOHEE - dEE
WeHE WEE WEY) TR B0 SEH)

|EeoplIBC | +— &

20ieH

M O |CoMS(USE-SERIAL CH242)

i 9s0e

t1ziz 5

sl ]Nune

it 1

& B ;Nnne

Lod Lo L f pad Lo Lo

-EER

" BSCIT

r
N ERAEE
Bt

<l

T R—

B

[arz

[COMS OPENED, 5600, 8, NONE, 1, OFF | Rag O Bytes Tic 0 Bytes

6.5.3 With ModRSsim2:

(1) Select serial port MODBUS RS-232
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#8 MODBUS RTU RS-232 PLC - Simulator (pert: O6008,N,1 R-on) o E
Cannected () frecenmedisant) (1) Serv. réad data Foo i T @ Bla|gl=|w B =nF -
—
Addiess © H& 0D [Holding Fiegs (400000) ~| @ Frot [decimal =+ =] St [MODBUS Rs-232 - - ﬂ%”e
I 5
Address 80 == 2 [ MODELS TCRAE
40000%-400010 0 ] 0 i} Allen Bradiey DF1 |
400011-400020 0 I 0 i |JOY SCCOFT
400027-400030  Q b 0 0 o 1] 1} a i 1]
4000371-400040 0 b 1] 0 a n 1} n ] fi
400041-400050 - 0 0 0 n i} o n 1] il 1}
AN00S1-400060 0 0 0 ] a o n 1] ] 1]
ANDET-A00070 D 0 0 0 0 0 0 0 0 0
AN007-A000E0 O i 0 0 0 0 0 0 i i
A000ET-400080 o i 0 0 0 0 0 0 0
4000000 0 I i 0 [ 0 0 o o 0
4007074000 1] 1} L] ] 1] u u 4 [t}
400777400120 0 o [t} n a o 1) a o 5}
400121400130 0 o [t} n L] o o a o 1}
400131400140 0 o i} ] a o o a o 1}
400141-400150 0 i} o 0 a o o a o 1}
400151400160 0 o 1} ] a o o o o 0
4007161400170 0 ] 0 1] a 1] 0 1] i ]
A00171-400180 a 0 ] 0 1] [t} 0 i} 0 1
AT -0 A0 O 1 i 0 0 0 0 o 0 0
ANE-A00E00 o 0 0 0 0 0 0 0 0
AD2N-A00ET0 O 0 i 0 0 U 0 0 i 0
- ) ([ R O S [ R B SR e T | Comms
[ 2 B 6 Y S S DR ) N S D S S e R S ) (RE e R e v Ver 02127
— LI T - T T R B | N R PO
(2) Click the serial port icon
. MODBUS RTU R5-232 PLC - Simulastor [por: 9600,8,N,1,R-on) - =] X

Connecled (] (racehedzant (077 Sary, read dsts Foc @ Tx @ ala @.-i‘E‘W B =|EF

Address CHA D A |HUIding Fizgs (400000) j @ ot ;dgcimal .- ;l Frot | :: E,llj?;ne
Addrass =0 +1 +2 =3 4 |45 +B +7 | +& |+
A00001-400010 0 0 i 0 0 1 0 0 0 ] |
400011400020 0 0 I 0 [ a 0 0 0 0
400021-400030 0 0 1] U 1] ] 0 U 0 0
400011400040 0 ] i 0 o il 0 0 1} 0
400041400050 0 I ] 0 1] a 0 ] 0 o
400051400060 0 0 ] ] o a ] ] 0 ]
400051400070 0 0 0 n 1] ] ] n ] 1]
A00071-400060 0 0 i 0 0 ] 0 1 0 I
400091400090 0 b 1 I i q 1 I 0 I
400091400100 0 ] i 1] 1] ] u U b 0
4000400110 0 0 0 1] o g 0 i 0 ]
400111400120 0 ] 0 ] o a 0 ] 1} 0
400121400130 0 0 0 ] o a ] ] ! ]
400131400140 0 L] 1] ] o ] 1] o [ 1]
| 400141400980 0 0 1 0 0 1] 0 0 0 ]
40ma1-400en o 0 0 i 0 1 0 0 0 0
0ma1-40m o 0 0 ] o ] u 1] 0 0
40di7-4ooian o0 0 0 1] o ] 0 0 0 0
400181400190 0 I 0 0 o a 0 0 0 0
400131400200 0 i a ] o a ] i i 0
400201400210 0 0 0 1] o ] 1] 0 0 0
L L e L L L ) T | comms
R O OO SO e i ver. 82127
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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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B8 MODEUS RTU RE-232 BLC - Simulster [port; COMS 0500811 R-on) == m] =

onnedted (1} frecetadizent @)0) S2n mad den Foc il T @ & &l o+ w8 -imlF

Address: © H & O U0 [Holding Fegs (400600) ~| @ Frot [decmai++ =] ot [MODSUS Reaar - ,':'if;e

i
&
s
n
&
&
-
i

[Aadees [0 1 2
| aioom-000a - o
| ananti-0o02n 0
| anonzi-400030  ©
| anons-4n0gan 0
| anon4i 400050 0
| 400051400040 0
| annngI-0007 0
| 403071400030 ©
| dnonm-4oocan o
i
i
0
0
il
i
i
i
I

m
s
&

HA00051-A001 900
| 400101400110
| 800711400120
| 4007121400130
| 400121-400140
| a0 an-4001 50
| 4007151400150
| 400181-400170
1 A0aT F1-400 40
| aD3iEl400130 0
|aon1m-4o0z00 0
|anazm-a00zin 0

CODoOODOODODoOODo0 DO,

.—.u
chcscocsococonSoaSoD S o),

<=

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

6.5.4 Example — Test the CFGDEV command

RS485-LN sent below command:

AT+CFGDEV=01 03 20 00 01 85 c0,1 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 LLfadfasn, oob) LLddbh
[17:27:36.585] Correct Password
[17:27:39, 338] AT+CFGDEV=01 03 00 20 00 01, 1

SEND receive [17:27:39. 422] AT+CFGDEV=01 03 20 00 01 85 <0 , 1
T17:27:30. 411‘][01 03 00 20 00 01 85 Uu“n 0% 02 00 00 B8 42 [17:27:39. 430] RETURN DATA:
[17:27:40, 497]

[17:27:40. 459] 01 03 02 00 00 b8 dd
[17:27:40. 693]
[17:27:40. 696] OF

|r\1'_._r;r.n:\.l-n1 A3 AR 74 AA a1 1

We can also use ModRSsim2 to see the output.
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1709:26.397 Starting saraet(s)
| 7:08:26.392 Staring comms emulation - MODBLS RE-232
170428 383 Fort COMB opanad

17:09:26.193 Fort 0 buffers configured
17:08:26 384 Poet confiqured SERDEHT
17.09:26.394 Timeouts conhgured [100msA00
0926 394 hdodsm arabs - [OTS 1 [DSE
FIB3E517 R0 D300 2R 0007
THE32518 RAE5 S0 01 030200
F18:32 518 rm_PDUSIze s 256
71832510 Baad Holding Regs from 321or 1.
7 A01 03020000 B8 44

s}
NG ]

I [S8) (657 (SN [ONY () SO0 R DN S D 0 DNS [T US| T [0 N D0 U0 D9 GO 36 N ) W

I-------------_------------ v

[ReE T S [[G7:1ri5a ean] 123486 : r
17:58 851] Correct Password

[17:12:32. 440] AT+CFGIEV=01 03 00 20 00 01,1

[1?:18:32.52* ATHCFGIEV=0L 02 20 00 01 85 <0 ,1 |
[17:18:32, 527 BETORN DETX:

[17:18:33.601] 01 03 02 00 00 BE 44 01 0Z 02 00 00 vE 44
[17:18:33. 8481

[17:18:233.850] OF

AT+CFGDEV-01 83 8@ 20 28 81,1

: bt ] L
_.. \i
BiE
Lol .

I T EOMI? ORFNFD GAN A NCWF 1 OFF | Ry 16 207 Putac Tet 2001 Rutex

6.5.5 Example — Test CMD command sets.

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

Serial port tool:
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[17:27:40. 69%] O

[17:27:3%. 417 01 02 00 20 00 01 85 CO 01 03 02 00 00 44 01 03 00 20 00 [17:20:01.220] AT+CETSENSORVALUE=1

BE 44
01 85 CO 0L 03 02 00 00 BE 44 01 03 00 21 00 01 D4 00 01 03 02 Q0 00 BS 44
01 03 00 22 00 01 24 00 D1 03 02 00 20 BS 52 01 02 00 23 00 01 75 CO 01 03
e i I o, i 1
02 00 00 B8 44 01 03 00 24 00 01 C4 01 01 83 01 80 Fo [17:30:01, 260]
[17:30:01. 261] O
[17:20:03. 349]
[17:30:03.351] cHO1 =01 03 00 20 00 01 B5 <O
[17:30:03. 401]
[17:30:03. 402] RETURNL
[17:20:03. 4d0]
[17:30:03. 441] CHDZ =01 0200 21 0001 a4 00
[17:30:03. 487]
[17:30:03, 461] RETURNZ = 01 03 02 00 00 bE 44
[17:230:03.532] CHD3 =01 03 00 22 00 01 24 Q0
[17:30:03.571] RETURNZ = 01 03 02 00 20 b9 %
[17:30:02. 611]
[17:30:03. 611] CHD4
[17:30:03. 661] RETURNA
[17:20:03. 700]
[17:30:03. 702] CNDS = 01 03 00 24 00 01 c4 01
[17:20:03. 751]
[17:20:02. 761] RETURNE = 01 3 01 B0 £0 00 00
[17:30:03, 77%]

i
=3
—
[=3
75
f=1
=]
[=3
=

00 b3 44

01 03 00 23 00 91 75 <0
01 03 02 00 00 bE 44

ModRSsim2:
172436 0180 m_PDUSize is 256 i i [T = 3
gy sy ;
180 T=01 0302 00 00 58 44 5 - T 271 OF
h 931 B 01 03 002300 07 # 12 [None | . 362]
h17:2436 991 Fo<:75 CO 01 03 02 00 = L40, 296]
[17:04:36.991 m_PDUSize is 256 b L 397] CHDL =01 03 00 20 00 0L 85 <0
17 331 Rz acd Holding Fegs o P6 for 1. : 216]
i 2T B84 5 e =
it bo e Hex ! L 47] BRTURNT = 01 03 02 00 00 58 44
301 R a101 B0 r BT [1 L4871 CHD2 =10 2100 01 dd 00
_EDUSee is 256 o [1 200 00 B8 44
Fead Holding Fegs tom 6 for 1, v BTsE 1
T 030200 00 56 44 i i E 22 00 01 24 00
F01 03002400071 o L 617)
RXCAT1 018301 80 17 2 =010 B 90 b 9
il e e 5&41 FETURNZ = 01 03 02 00 20 b 9¢
38577 Read Holding Regs fom 86 for 1 AR i _ T
577 w01 03 02 00 00 26 44 # psciy Hex 523 CHD4 01 03 00 22 00 01 75 o
433 FX 01 D3 00240007 : .7
3 I SMEsE 1600 ims ) .707] FETURNE = 01 03 02 00 00 b8 &4
- 1 L 745]
i ,751] GMDS = 0103 0D 24 00 0L ¢4 01
14 . 1594]
[1 L7571 RETORNS = 01 83 01 80 0 01 03
— — — — i — — — — — — —— — —— LIRS S R RS

6.5.6 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:

[16:05:52, 407]

(150673 rxTimelyt

[L:0%:35, 274] CADZ =01 03 00 23 00 A1 75 <0 E
[1A:03:35. 320] RETURN4 = 01 03 02 05 9% be Js
[1A:03:35. 367] CHDS = 0103 00 224 03 01 c4 01
[16:0%:35, 412] RETURNS = 01 03 02 08 9% be 2a
[16:0%;35, 444] Payload = 01

[i6:02:35. 051]

[1A:0%:35, 0411 [134RE1]eetds plinkCounters 11 ke
[1A:02:35, 502] [1242621TY% an freq 910700000 Hz at TR O
[1R:02:36, 24E] [1745451RY o freq 023300000 Hz at DR 2
[1a:02:36, 2871 [134547]11xDane

[La:03:4L, 239] [139539]FK on freq 924500000 Hz at DR 10
[Lr:03:41. 281] [L39571]FY on freq 923300000 Hz at TR 8
[16:03:4L 311] [139573 reTimelut

[16:0%:46, 016]

[16:0%:46, 01%] CAD1 =0l 03 00 20 00 01 85 <0
[16:08:46. 065] RETURNT = 01 03 02 08 <0 5% d4 00 00 00 00 00 00 00 00 00 00 00 0
a0 a0 00 o0

[1A:0Z:46. 204] CHD2 =01 03 00 21 00 01 dé 00
[Lh:0Z:46. 252] RETURKZ = a1 03 02 0f <0 b3 dd
[1A:0Z:45, 297] CHD3 = 0L 032 00 22 00 01 24 00
[16:03:45, 344] BETURNZ = 0Ll 03 02 03 <0 b3 dd
[La:0%:46, 374] CADL =01 030023 00 0L 75 0
[16:03:45, 421] RETURNA = 01 03 02 08 <0 bf dd
[16:03:46, d57] CHDS = 9L 03 00 24 00 0L ¢4 01
[16:0% 48, 515] RETURNE = 01 03 02 08 20 & dd
[16:0%:46, 545] Payload = 01

[16:0%:47. 052]

[16:0%:47, 05F] [1452E3 1%k UplinkCounters 12 ks
[1A:0Z:47. 088] [1453541T% on freq 910500000 Hz at DR O
[1A:073:47. 347] [145640]F% an freq 923300000 Hz at TR 8
[16:03:47. 38%] [145648]txDone

[16:0%:52, 340] [1506391EY on freq 923000000 Hz at IR 10
[16:03:52, 376] [L506T1IRY an freq 923300000 H: at OR B

al
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l- MODBUS RTY RE-232 PMLC - Simulater [port COMTEG 96038,N,1.R-on) = 0 58

Conrected (13 (ecsivadizent) (32492) Sare. rend data, Fro @ Tx @ ﬁ| ﬁ. l‘:fl ek o ] “”1 - |;‘|
5 v | ¥ Shcew times =
Fauze Stop vecking | Cleat | ‘T Cog Ciecide [ X X ] I Log

|16:03:55.559 m_FDLISize iz 286

16:03:5%.259 Read Holding Rags from 34 for 1,
16:03:55.569 T 01 0302 08 F2 3E 01

| TE0IERE7I R0 1300 23 00 11

BB EE 377 B PE OO

|TE:LIEE 37T i _PDUISize is 286

| 16:03:56.377 Read Holcfing Fegs frorm 25 for

|16:02:56:377 T>4071 03 82 0B F2 JE T

| 1E:D3:56 35 P01 1300 2400 17

i'IE\'I 1 5k A6 R A T

| VEL3 5B U6 m_PDLISize 15 2ER

| 16:03:56.738 Pread Holding Fiegs frarm 38 for 1.

| 16:03:56.796 T-01 03 92 08 72 JE 01

| 1B:04:07.137 F:01 0300 2000 07

(TR (4 07 250 e D

[TER4 07 250 rn_FOLISize is 266

| 1B:04:07 250 Fiead Holding Fiags rorn 32 for 1
| 16:04:07.250 T=07 0302 08 | A3FOF

| 16:04:07.543 B0 0200 210007

| TED4.07 BS54 FDa 00
DR DA 07 BS54 m_PLIS

3 frarm 33 for
LV IFEDE

G () N RON e PR [N R NS GON N N I D D G N R S S B _T | Fegier |
] N S Y [ N O N N N M G S ) ONT) | ) G G (M) DM RS O ) v Ver 82127

6.6 Where to get the decoder for RS485-BL?

The decoder for RS485-BL 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)

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 | can't join TTN V3 in US915 /AU915 bands?

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

8. Order Info

Part Number: RS485-BL-XXX
XXX:

+ EU433: frequency bands EU433
+ EU868: frequency bands EU868
+ KR920: frequency bands KR920
* CNA470: frequency bands CN470
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AS923: frequency bands AS923
AU915: frequency bands AU915
US915: frequency bands US915
IN865: frequency bands IN865

RU864: frequency bands RU864
KZ865: frequency bands KZ865

9. Packing Info

Package Includes:

» RS485-BL 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:145x8x5cm
» Weight/pcs : 170g

10. Support

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

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

IREKIRONIK
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