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1. Introduction

1.1 What is the LT-22222-L 1/O Controller?
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©® This manualis also applicable to the LT-33222-L.

The Dragino LT-22222-L 1/0 Controller is an advanced LoRaWAN end device designed to provide seamless
wireless long-range connectivity with various /O options, including analog current and voltage inputs,
digital inputs and outputs, and relay outputs.

The LT-22222-L I/O Controller simplifies and enhances I/O monitoring and controlling. It is ideal for
professional applications in wireless sensor networks, including irrigation systems, smart metering, smart
cities, building automation, and more. These controllers are designed for easy, cost-effective deployment
using LoRa wireless technology.

With the LT-22222-L /O Controller, users can transmit data over ultra-long distances with low power
consumption using LoRa, a spread-spectrum modulation technique derived from chirp spread spectrum
(CSS) technology that operates on license-free ISM bands.

You can connect the LT-22222-L 1/0 Controller to a LoRaWAN network service provider in several ways:

e Ifthereis public LoRaWAN network coverage in the area where you plan to install the device (e.g., The
Things Stack Community Network), you can select a network and register the LT-22222-L |/O
controller with it.

e Ifthereis no public LoRaWAN coverage in your area, you can set up a LoRaWAN gateway, or multiple
gateways, and connect them to a LoRaWAN network server to create adequate coverage. Then,
register the LT-22222-L 1/0 controller with this network.

e Setup your own private LoRaWAN network.

The network diagram below illustrates how the LT-22222-L communicates with a typical LoRaWAN network.

I END DEVICE I -GATEWAY-. B NETWORK SERVER Il
- - - - > A —

* -== * 000 ==

000 ==

—0—

— LoRaWAN ﬁ
h LoRa q« UDP/ WebSockets *

1.2 Specifications

Hardware System:

e STM32L072xxxx MCU
e SX1276/78 Wireless Chip

8/84



LT-22222-L -- LoRa I/O Controller User Manual

e Power Consumption:
o ldle:4dmA@12V
o 20dB Transmit: 34mA@12V
e Operating Temperature: -40 ~ 85 Degrees, No Dew

Interface for Model: LT22222-L:

e 2x Digital dual direction Input (Detect High/Low signal, Max: 50V, or 220V with optional external
resistor)

e 2 x Digital Output (NPN output. Max pull-up voltage 36V,450mA)

e 2xRelay Output (5A@250VAC / 30VDC)

e 2x0~20mA Analog Input (res:0.01mA)

e 2x0~30V Analog Input (res:0.01V)

e Power Input 7~ 24V DC.

LoRa Spec:

e Frequency Range:
o Band 1 (HF): 862 ~ 1020 MHz
o Band 2 (LF): 410 ~ 528 MHz
e 168 dB maximum link budget.
e +20 dBm - 100 mW constant RF output vs.
e +14 dBm high-efficiency PA.
e Programmable bit rate up to 300 kbps.
e High sensitivity: down to -148 dBm.
¢ Bullet-proof front end: [IP3 =-12.5 dBm.
¢ Excellent blocking immunity.
e Low RX current of 10.3 mA, 200 nA register retention.
e Fully integrated synthesizer with a resolution of 61 Hz.
e FSK, GFSK, MSK, GMSK, LoRaTM and OOK modulation.
e Built-in bit synchronizer for clock recovery.
e Preamble detection.
e 127 dB Dynamic Range RSSI.
e Automatic RF Sense and CAD with ultra-fast AFC.
e Packet engine up to 256 bytes with CRC.

1.3 Features

¢ LoRaWAN Class A & Class C modes

e Optional Customized LoRa Protocol

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

¢ Remotely configure parameters via LoRaWAN Downlink

e Firmware upgradable via program port

e Counting

1.4 Applications

e Smart buildings & home automation
e Logistics and supply chain management
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Smart metering
Smart agriculture
Smart cities
Smart factory

1.5 Hardware Variants

Model Photo Description

LT-33222-L e 3x Digital Input (Bi-direction)

e 3xDigital Output

¢ 2 Xx Relay Output (5A@250VAC / 30VDC)
e 2x0~20mA Analog Input (res:0.01mA)
e 2x0~30V Analog Input (res:0.01v)

e 1xCounting Port

2. Assembling the device
2.1 Connecting the antenna

Connect the LoRa antenna to the antenna connector, ANT, located on the top right side of the device, next
to the upper screw terminal block. Secure the antenna by tightening it clockwise.

A Warning! Do not power on the device without connecting the antenna.

2.2 Terminals

The LT-22222-L has two screw terminal blocks. The upper screw terminal block has 6 screw terminals and
the lower screw terminal block has 10 screw terminals.

Upper screw terminal block (from left to right):

Screw Terminal Function

GND Ground

VIN Input Voltage

AVI2 Analog Voltage Input Terminal 2
AVI1 Analog Voltage Input Terminal 1
ACI2 Analog Current Input Terminal 2
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‘ ACI1 ‘ Analog Current Input Terminal 1 ‘

Lower screw terminal block (from left to right):

Screw Terminal Function

RO1-2 Relay Output 1
RO1-1 Relay Output 1
RO2-2 Relay Output 2
RO2-1 Relay Output 2
DI2+ Digital Input 2
DI2- Digital Input 2
DI1+ Digital Input 1
DI1- Digital Input 1
DO2 Digital Output 2
DO1 Digital Output 1

2.3 Connecting LT-22222-L to a Power Source

The LT-22222-L 1/O Controller can be powered by a 7-24V DC power source. Connect your power supply’ s
positive wire to the VIN and the negative wire to the GND screw terminals. The power indicator (PWR)
LED will turn on when the device is properly powered.

(

A Werecommend that you power on the LT-22222-L after adding its registration information
to the LoORaWAN network server. Otherwise, the device will continuously send join-request
messages to attempt to join a LoRaWAN network but will fail.
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3. Registering LT-22222-L with a LoRaWAN Network Server

The LT-22222-L supports both OTAA (Over-the-Air Activation) and ABP (Activation By Personalization)
methods to activate with a LoORaWAN Network Server. However, OTAA is the most secure method for
activating a device with a LoRaWAN Network Server. OTAA regenerates session keys upon initial registration
and regenerates new session keys after any subsequent reboots. By default, the LT-22222-L is configured to
operate in LoRaWAN Class C mode.

3.1 Prerequisites

The LT-22222-L comes with device registration information such as DevEUI, AppEUI, and AppKey which
allows you to register it with a LoRaWAN network. This registration information can be found on a sticker
that can be found inside the package. Please keep the registration information sticker in a safe place for
future reference.
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Registration Key,

Please keep it safely.

DEV EUI: AB4041C161& wn
APP EUI: AB404100G00E =01

[

©® Ifyou are unable to set the provided root key and other identifiers in the network server, you
must generate new keys and identifiers with the network server and configure the device with
them using AT commands.

\

The following subsections explain how to register the LT-22222-L with different LoRaWAN network server
providers.

3.2 The Things Stack

This section guides you through how to register your LT-22222-L with The Things Stack Sandbox.

©® The Things Stack Sandbox was formally called The Things Stack Community Edition.

The network diagram below illustrates the connection between the LT-22222-L and The Things Stack, as
well as how the data can be integrated with the ThingsEye loT platform.

I END DEVICE = Il GATEWAY =& » Bl NETWORK SERVER 1H I APPLICATION / ANALYTICS ==
“«----> . € === = ﬁ“ Sl Pl ThingsEye.io
THE THINGS

| o= STACK

LT-22222-L LPS8N

— LoRaWAN ﬁh MQTT ﬁ
h LoRa q« UDP/ WebSockets »

©® You can use a LoRaWAN gateway, such as the Dragino LPS8N 4, to expand or create LoRaWAN
coverage in your area.
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3.2.1 Setting up

e Sign up for a free account with The Things Stack Sandbox'if you do not have one yet.

e Logintoyour The Things Stack Sandbox account.

o Create an application with The Things Stack if you do not have one yet (E.g., dragino-docs).

e Go to your application's page and click on the End devices in the left menu.

e Onthe End devices page, click on + Register end device. Two registration options are available:

3.2.1.1 Using the LoRaWAN Device Repository

e On the Register end device page:
o Select the option Select the end device in the LoRaWAN Device Repository under Input
method.
o Select the End device brand, Model, Hardware version, Firmware version, and Profile
(Region) from the respective dropdown lists.
= End device brand: Dragino Technology Co., Limited
= Model: LT22222-L 1/O Controller
= Hardware ver: Unknown
= Firmware ver: 1.6.0
= Profile (Region): Select the region that matches your device.
o Select the Frequency plan that matches your device from the Frequency plan dropdown list.

(((‘ ;:EN':;%?(SS"C" 1a] Applications > dragino-docs > End devices > Register end device + w =]

Home Applications [IEECETTIVAS . .
- Register end device

Q search )X Does your end device have a LoORaWAN® Device Identification QR Code? Scan it to speed up onboarding.
(o) Scan end device QR code M Device registration help
dragino-docs

08 Application overview End device type
&} End devices Input method @
B Live data ®) Select the end device in the LoRaWAN Device Repository
) Payload formatters @ Enter end device specifics manually
A Integrations v End device brand @ * Model @ * Hardware Ver. ® * Firmware Ver. ® * Profile (Region)*
2 Collaborators Dragino Technol... LT22222-L - I/O... Unknow... 16.0 EU_863_870
£ APl keys
{8 General settings LT22222-L - 1/O Controller

LoRaWAN Specification 1.0.3, RP001 Regional Parameters 1.0.3 revision A, Over the air
No top end devices yet + | activation (OTAA), Class C

The Dragino LT22222-L is a LoRaWAN® |/O module that contains different I/O Interfaces

such as analog current input, analog voltage input, relay output, digital input, and digital

output. The LT series I/O modules are designed to simplify the installation of I/O monitoring.

Product website | Data sheet

Frequency plan @ *
Europe 863-870 MHz (SF9 for RX2 - recommended)
Provisioning information

(© Resources eu1 - v3.32.2.a0014352f0

JoinEUI @ *
e Register end device page continued...

o Enter the AppEUI in the JoinEUI field and click the Confirm button. If The Things Stack accepts
the JoinEUI you provided, it will display the message 'This end device can be registered on the

14 /84


https://eu1.cloud.thethings.network/

LT-22222-L -- LoRa I/O Controller User Manual

network’.
o Inthe DevEUI field, enter the DevEUI.
o Inthe AppKey field, enter the AppKey.
o Inthe End device ID field, enter a unique name for your LT-22222-L within this application.
o Under After registration, select the View registered end device option.
o Click Register end device button.
(((‘ ;v:\s;::sissucx ia} Applications > dragino-docs > End devices > Register end device + v 8 -
ome ications ateways 1 The Dragino LT22222-L is a LoRaWAN® |/O module that contains different I/O Interfaces
8 careway such as analog current input, analog voltage input, relay output, digital input, and digital
output. The LT series /O modules are designed to simplify the installation of /O monitoring.
Q search 2| K
Product website | Data sheet
dragino-docs
Frequency plan @ *
08 Application overview Europe 863-870 MHz (SF9 for RX2 - recommended)

{8} End devices

B Live data . .
Provisioning information

ij Payload formatters v
JoinEUI @ *

A Integrations ©
- - Reset

23 Collaborators
This end device can be registered on the network

£ APlkeys
DevEUI @ *
@} General settings r
9 Generate /50 used
No top end devices yet £y
AppKey @ *
- - - - 3 Generate

End device ID® *

my-new-device

After registration
®) View registered end device

Register another end device of this type

Register end device

(© Resources ~  eul»v3.32.2.a001435210

e You will be navigated to the Device overview page.
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(((‘ ;’;EN':::S(S STACK M Applications > dragino-docs > End devices > [t-22222- > Device overview + ﬁ &,. = l
Home Gateways |It[)—.212t2§222—2|271 @ No activity yet « N n/a up /n/adown v =
Q Search Ctrl | K 08 Device overview 85 Live data N Messagin Location ) Payload formatters @ Settings
ging y! g

dragino-docs

EE Application overview

& End device info Device repository — (-} Latest decoded payload See in live data —

B End devices LT22222-L - 1/O Controller

"
B Live data Dragino Technology Co., Limited
hd} Payload formatters v
@ Device website No recent activity
K i v
A niegstions There haven't been any uplinks recently in this application
2 Collaborators @ Data sheet
£ APl keys
& General settings C2 Digitalinput 1" Analog input
Top end devices +
{8} [t-22222-1
General information .
© Location Map —
End device ID 1t-22222-1
Europe 863-870 MHz (SF9 for
Frequency plan
RX2 - recommended)
LoRaWAN version LoRaWAN Specification 1.0.3
. . RP001 Regional Parameters 1.0.3
Regional Parameters version
revision A
Created at Nov 6, 2024 20:10:23
(® Resources eut » v3.32.2.a00143520 Activation information No location yet
Thara ic na lacatinn Aata auailahla

3.2.1.2 Adding device manually

e Onthe Register end device page:

o Select the option Enter end device specifies manually under Input method.
Select the Frequency plan that matches your device from the Frequency plan dropdown list.
Select the LoRaWAN version as LoRaWAN Specification 1.0.3
Select the Regional Parameters version as RP001 Regional Parameters 1.0.3 revision A
Click Show advanced activation, LoRaWAN class and cluster settings link to expand the
hidden section.
Select the option Over the air activation (OTAA) under the Activation mode.
o Select Class C (Continuous) from the Additional LoRaWAN class capabilities dropdown list.

o O o O

(¢]
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(((‘ ;:EN'I:‘:;‘;SS"‘?" [@  Applications > dragino-docs > End devices > Register end device + w =]
Home Gateways
End device type
Q_ search ®| K Input method @

Select the end device in the LoRaWAN Device Repository
dragino-docs ®) Enter end device specifics manually

Frequency plan @ *

88 Application overview
Europe 863-870 MHz (SF9 for RX2 - recommended)

@} End devices
LoRaWAN version @ *

&) Live data

LoRaWAN Specification 1.0.3
) Payload formatters v
A Integrations v Regional Parameters version @ *

2 collaborators RP001 Regional Parameters 1.0.3 revision A
£ APl keys
Show advanced activation, LoRaWAN class and cluster settings

{3} General settings

Activation mode @

No top end devices yet + o
®) Over the air activation (OTAA)

Activation by personalization (ABP)

Define multicast group (ABP & Multicast)

Additional LoRaWAN class capabilities @

Class C (Continuous)

Network defaults @

Use network's default MAC settings

Cluster settings @
Skip registration on Join Server

(® Resources eul-v3.32,.2.20014352f0

e Register end device page continued...

o Enter the AppEUI in the JoinEUI field and click the Confirm button. If The Things Stack accepts
the JoinEUI you provided, it will display the message ' This end device can be registered on
the network'

In the DevEUI field, enter the DevEUL.

In the AppKey field, enter the AppKey.

In the End device ID field, enter a unique name for your LT-22222-N within this application.
Under After registration, select the View registered end device option.

Click the Register end device button.

O O O O o
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Home Applications Gateways

Q Search

. dragino-docs

o

oo

Application overvi

End devices

o &

Live data

<

G

Integrations

e »

Collaborators

®

APl keys

{3} General settings

No top end devices yet

(® Resources

ew

Payload formatters v

eul - v3.32.2.a0014352f0
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Applications > dragino-docs > End devices > Register end device

Detine multicast group (ABF & Multicast)
Additional LoRaWAN class capabilities @

Class C (Continuous)

Network defaults @

Use network's default MAC settings

Cluster settings @

Skip registration on Join Server

Provisioning information

JoinEUI @ *
I . ) Reset
This end device can be registered on the network
DevEUI® *
e e e e e ) Generate 0/50 used
AppKey @ *

End device ID®*

my-new-device

After registration
(®) View registered end device

Register another end device of this type

Register end device

You will be navigated to the Device overview page.

((( THE THINGS STACK
SANDBOX

Home YTl Gateways

Q_ search

dragino-docs

[1-]
oo

End devices

m @

Live data

G

Integrations

2 »

Collaborators

®

API keys

{8 General settings

Top end devices

&} 1t-22222-1

(@ Resources

Ctrl | K

Application overview

Payload formatters v

eul - v3.32.2.a0014352f0

Applications > dragino-docs > End devices > [t-22222- > Device overview

1t-22222-1
ID: 1t-22222-1

Ju}

88 Device overview 82 Live data T Messaging

&} End device info

Device repository —

LT22222-L - 1/O Controller

Dragino Technology Co., Limited
@ Device website

[ Data sheet

C2 Digital input 1l Analog input

General information

End device ID 1t-22222-1

Europe 863-870 MHz (SF9 for

Frequency plan
8 o RX2 - recommended)

LoRaWAN version LoRaWAN Specification 1.0.3

RP001 Regional Parameters 1.0.3

Regional Parameters version .
revision A

Created at Nov 6, 2024 20:10:23

Activation information
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Q Generate
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+v v v - |

@ No activity yet « N n/a up/ n/a down big

© Location € Payload formatters & Settings

See in live data —

(-} Latest decoded payload

No recent activity

There haven't been any uplinks recently in this application

© Location Map —

No location yet

Thara ic na laratinn data auailahkla
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On the end device's page (in this case, [t-22222-1), click on Live data tab. The Live data panel for your device
will display. Initially, it is blank.

Now power on your LT-22222-L. The TX LED will fast-blink 5 times which means the LT-22222-L will enter
the work mode and start to join The Things Stack network server. The TX LED will be on for 5 seconds after
joining the network. In the Live data panel, you can see the join-request and join-accept messages
exchanged between the device and the network server.

((( THE THINGS STACK ia)
SANDBOX
Home Applications Gateways
Q search 2| K

dragino-docs

98 Application overview

{8} End devices

& Live data
ij Payload formatters v
A Integrations v

23 Collaborators
£ APl keys

{:C:'} General settings

Top end devices +
{6} 1t-22222-
@ Resources eu1 - v3.32.2.a0014352f0
.
3.2.3 Uplinks

Applications > dragino-docs > End devices > It-22222-| > Live data + w =]
IItD-Zfrzifz-zll @ Last activity just now ® T 2,263 up /1,657 (Nwk) down ﬁ{ =
98 Device overview 82 Live data TN Messaging © Location &) Payload formatters {&} Settings
TIME TYPE DATA PREVIEW Verbose stream Export as JSON 00 Pause W Clear
& 12:07:22 Schedule data downlink for.. DevAddr: | 26 GBDC 33 | Rx1 Delay: 5
AN 12:07:22 Forward uplink data message DevAddr: | 26 OB DC 33 | Payload: § ACI1_mA: 0, ACT2_mA: 0, AVI1_V: 0, AVI2_V: 0, DI1_status: "H", DI2_status: "H", D(
/N 12:07:22 Successfully processed dat.. DevAddr: | 26 0B DC 33
/N 12:07:14 Forward join-accept message DevAddr: | 26 @B DC 33 | JoinEUI DevEUI:
AN 12:07:13 Successfully processed joi. DevAddr: | 26 0B 11 7E | JoinEUI . . DevEUI: . .
KD 12:07:13 Accept join-request DevAddr: | 26 @8 DC 33 | JoinEUI DevEUT

After successfully joining, the device will send its first uplink data message to The Things Stack application
it belongs to (in this example, it is dragino-docs). When the LT-22222-L sends an uplink message to the
server, the TX LED turns on for 1 second. By default, you will receive an uplink data message from the
device every 10 minutes.

Click on one of the Forward uplink data messages to see its payload content. The payload content is
encapsulated within the decode_payload {} JSON object.
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[

“correlation_ids": [
"5:uplink:01JCA9GSD5GTQDPW7M38BMAOSNL "

1,

“received at": "2024-11-0/T721:47:05.7149485517",
"uplink message": 1
"session_key_id": "AZMC6IxU3rIzAs1bNP3pZg==",
"f port": 2,
"f cnt": 162,
"frm payload": "AAAAAAAAAAAS/GE=",
"decoded_payload": {
"ACI1 mA": @,
"ACI2 mA": 0O,
"AVI1 V": 0O,
"AVI2 V": O,
“DI1 _status":
"DI2 status":
"D01_status":

“"D02_status":

"Hardware mode": "LT22222",
"RO1_status": "OFF",

"R0O2 status": "OFF",

“Work _mode": "2ACI+2AVI"

“gateway _ids": {

If you can't see the decoded payload, it is because you haven't added the uplink formatter code. To add the
uplink formatter code, select Applications > [your application] > End devices > [your end device] >
Payload formatters > Uplink. Then select Use Device repository formatters for the Formatter type
dropdown. Click the Save changes button to apply the changes.

©® The Things Stack provides two levels of payload formatters: application level and device level.
The device-level payload formatters override the application-level payload formatters.

20/84



LT-22222-L -- LoRa I/O Controller User Manual

((( ;TNT:::%?(“"CK © Applications > dragino-docs > End devices > [t-22222-] > Payload formatters > Downlink + v v [%4% - [ |
1t-22222-1 ) ) —
icati ® Last activity 3 minutes ago ® N 159 up / 143 (Nwk) down =
Home Gateways B ty 9 p /143 (Nwk) w
Q search ctrl| K Use Device Repository formatters
Formatter code (read only)
dragino-docs function decodeUplink(input) {
var port = input.fPort;
var hardware= (input.bytes[10] & 0xC0)>>6;
EE Application overview var modeO@= input.bytes[10] & Oxff;
var mode= input.bytes[10] & Ox3f;
{8} End devices var data = {};
switch (input.fPort) {
& Live data case 2:
) Payload formatters ~ if(hardware=='0")
A Uplink data.Hardware_mode="1LT33222";
data.D03_status=(input.bytes[8] &Ox04)? "L":"H";
4 Downlink S(nedeee gty
{
j& Integrations ) data.DI3_status= (input.bytes[8] &Ox20)?"H":"L";
: ¥
)
Collaborators
m else if(hardware=='1")
P Rlieys data.Hardware_mode= "LT22222";
@ General settings ¥
if(mode!=6)
Top end devices +
@ [t-20000-1 M What is the Device Repository formatter option?
Test
JSON payload FPort
1
@ Resources eut  v3.32.2.a0014352f0 o]

We have written a payload formatter that resolves some decoding issues present in The Things Stack Device
Repository payload formatter. You can add it under the Custom JavaScript formatter. It can be found

herer:

21/84


https://github.com/dragino/dragino-end-node-decoder/blob/main/LT22222-L/v1.6_decoder_ttn%20.txt

LT-22222-L -- LoRa I/O Controller User Manual

(((‘ ;TN‘;;:)?(S stack o Applications > dragino-docs > End devices > It-22222-| > Payload formatters > Uplink + - P (SR
Home Applications Gateways t-22222-| @ Last activity 8 minutes ago ® N 122 up /122 (Nwk) down * =
ID: 1t-22222-1
Q Search ® | K 08 Device overview 8Z Live data ™ Messaging @ Location ©) Payload formatters @ Settings
. Uplink Downlink
< dragino-docs
98 Application overview Setup
{8} End devices
Formatter type *
Live data
& Custom Javascript formatter
il Payload formatters v
Formatter code *
A Integrations v

function Decoder(bytes, port) {

//LT33222-L or LT22222-L Decode
if(port==0x02)

£ APl keys 1

2 Collaborators

var hardware= (bytes[10] & 0xC0)>>6;
var modeO= bytes[10] & Oxff;

var mode= bytes[10] & 0x3f;

var decode = {};

{& General settings

Top end devices P
if(hardware=='0")
& 1t-22222-1 i
decode.Hardware_mode="LT33222";
decode .D03_status=(bytes[8] &Ox04)? "L":"H";
if(mode@=="1")
i
decode.DI3_status= (bytes[8] &0Ox20)?"H":"L";

else if(hardware=='1"')
1

decode.Hardware_mode= "LT22222";
3

if(mode /=6)
1

@ Resources eu1l+ v3.32.2.a0014352f0 Paste repository formatter o]

Test

3.2.4 Downlinks

When the LT-22222-L receives a downlink message from the LoRaWAN Network Server, the RX LED turns on
for 1 second.

3.3 Working Modes and Uplink Payload formats

The LT-22222-L has 5 working modes. It also has an interrupt/trigger mode for different types of
applications that can be used together with any working mode as an additional feature. The default mode
is MOD1 and you can switch between these modes using AT commands.

e MOD1: (default mode/factory set): 2ACI + 2AVI + DI + DO + RO

e MOD2: Double DI Counting+ DO + RO

e MOD3: Single DI Counting + 2 x ACl + DO + RO

e MODA4: Single DI Counting + 1 x Voltage Counting + DO + RO

e MODS5: Single DI Counting +2 x AVI+ 1 x ACl + DO + RO

e ADDMODG6: Trigger Mode, Optional, used together with MOD1 ~ MOD5

The uplink messages are sent over LoRaWAN FPort=2. By default, an uplink message is sent every 10
minutes.
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3.3.1 AT+MOD=1, 2ACI|+2AV|

This is the default mode.

The uplink payload is 11 bytes long.

Size(bytes) p) p) 2 2 1 1 1
Value AVI1l AVI2 ACI1 ACI2 DIDORO* Reserve MOD
voltage voltage Current Current

*DIDORO is a combination of RO1, RO2, DI3, DI2, DI1, D03, DO2 and DO1, and its size is1 byte long as
shown below.

wer [owe  [wes  [ues  [wes [z [oes [weo |

‘ RO1 ‘ RO2 ‘ b3 ‘ DI2 ‘ DI1 ‘ b63 ‘ DO2 ‘ DO1 ‘

e RO s for the relay. ROx=1: CLOSED, ROx=0 always OPEN.
e Dlis for digital input. DIx=1: HIGH or FLOATING, DIx=0: LOW.
e DO s for reverse digital output. DOx=1: LOW, DOx=0: HIGH or FLOATING.

Note: DI3 and DO3 bits are not valid for LT-22222-L

For example, if the payload is: pa_AB] pa Ad [13 10| 13 00| [p4

The interface values can be calculated as follows:

AVI1 channel voltage is 0x04AB/1000=1195(DEC)/1000=1.195V
AVI2 channel voltage is 0x04AC/1000=1.196V

ACI1 channel current is 0x1310/1000=4.880mA

ACI2 channel current is 0x1300/1000=4.864mA

The last byte 0xAA=10101010(b) means,

e [1] The RO1 relay channelis CLOSED, and the RO1 LED is ON.

e [0] The RO2 relay channel is OPEN, and the RO2 LED is OFF.

e [1] DI3 - not used for LT-22222-L.

e [0] DI2 channel inputis LOW, and the DI2 LED is OFF.

e [1] DI1 channel input state:
o DI1is FLOATING when no sensor is connected between DI1+ and DI1-.
o DI1is HIGH when a sensor is connected between DI1- and DI1+ and the sensor is ACTIVE.
o DI1LED isON in both cases.

e [0] DO3 - not used for LT-22222-L.

e [1] DO2 channel output is LOW, and the DO2 LED is ON.

e [0] DO1 channel output state:
o DO1is FLOATING when there is no load between DO1 and V+.
o DO1isHIGH and there is a load between DO1 and V+.
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o DO1 LED is OFF in both cases.
Reserve =0

MOD =1

3.3.2 AT+MOD=2, (Double DI Counting)

For LT-22222-L: In this mode, DI1 and DI2 are used as counting pins.
The uplink payload is 11 bytes long.

Note:The maximum count depends on the bytes it is.
The maximum count for four bytes is FFFFFFFF (hex) = 4294967295 (dec).
It starts counting again when it reaches the maximum value.

Size(bytes) 4 4 1 1

Value COUNT1 COUNT2 DIDORO* Reserve

MOD ‘

*DIDORO is a combination of RO1, RO2, FIRST, Reserve, Reserve, DO3, D02 and DO1, and its size is 1 byte
long as shown below.

‘ bit 7 ‘ bit 6 ‘ bit 5 ‘ bit 4 ‘ bit 3 ‘ bit 2 ‘ bit1 ’ bit 0 ‘

‘ RO1 ‘ RO2 ‘ FIRST ‘ Reserve ‘ Reserve ‘ bo3 ‘ DO2 ‘ DO1 ‘

e RO s for the relay. ROx=1: CLOSED, ROx=0 always OPEN.

e FIRST: Indicates that this is the first packet after joining the network.
e DO s for reverse digital output. DOx=1: LOW, DOx=0: HIGH or FLOATING.

Note: DO3 bit is not valid for LT-22222-L

To activate this mode, run the following AT commands:

AT+MOD=2
ATZ

AT Commands for counting:

For LT22222-L:

AT+TRIG1=0,100 (sets the DI1 port to trigger on a LOW level. The valid signal duration is 100ms)
AT+TRIG1=1,100 (sets the DI1 port to trigger on a HIGH level. The valid signal duration is 100ms)
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AT+TRIG2=0,100 (sets the DI2 port to trigger on a LOW level. The valid signal duration is 100ms)
AT+TRIG2=1,100 (sets the DI2 port to trigger on a HIGH level. The valid signal duration is 100ms)
AT+SETCNT=1,60 (sets the COUNT1 value to 60)

AT+SETCNT=2,60 (sets the COUNT2 value to 60)

3.3.3 AT+MOD=3, Single DI Counting + 2 x ACI

Note: The maximum count depends on the bytes it is.
The maximum count for four bytes is FFFFFFFF (hex) = 4294967295 (dec).
It starts counting again when it reaches the maximum value.

LT22222-L: In this mode, the DI1 is used as a counting pin.

Size(bytes) 4 2 2 1 1 1

Value COUNT1 ACI1 Current | ACI2 Current | DIDORO* Reserve

MOD ‘

*DIDORO is a combination of RO1, RO2, DI3, DI2, DI1, DO3, DO2 and DO1, for a total of 1 byte, as shown
below.

‘ bit 7 ‘ bit 6 ‘ bit 5 ‘ bit 4 ‘ bit 3 ‘ bit 2 ‘ bit1 ’ bit 0 ‘

‘ RO1 ‘ RO2 ‘ FIRST ‘ Reserve ‘ Reserve ‘ bo3 ‘ DO2 ‘ DO1 ‘

¢ RO s for the relay. ROx=1: closed, ROx=0 always open.
e FIRST: Indicates that this is the first packet after joining the network.
e DOis for reverse digital output. DOx=1: output low, DOx=0: high or floating.

Note: DO3 bit is not valid for LT-22222-L.

To activate this mode, run the following AT commands:

AT+MOD=3
ATZ

AT Commands for counting:

The AT Commands for counting are similar to the MOD2 Counting Commands.
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3.3.4 AT+MOD=4, Single DI Counting + 1 x Voltage Counting

Note:The maximum count depends on the bytes it is.
The maximum count for four bytes is FFFFFFFF (hex) = 4294967295 (dec).
It starts counting again when it reaches the maximum value.

LT22222-L: In this mode, the DI1 is used as a counting pin.

The AVI1 is also used for counting. It monitors the voltage and checks it every 60 seconds. If the voltage is
higher or lower than VOLMAX mV, the AVI1 count increases by 1, allowing AVI1 counting to be used to
measure a machine's working hours.

Size(bytes) 4 4 1 1 1

Value COUNT1 AVI1 Counting DIDORO* Reserve

MOD ‘

DIDORO is a combination of RO1, RO2, DI3, DI2, DI1, D03, DO2 and DO1, for a total of 1 byte, as shown
below.

wer [wes [ms  [ws [wes  [wz b [beo |

‘ RO1 ‘ RO2 ‘ FIRST ‘ Reserve ‘ Reserve ‘ bo3 ‘ DO2 ‘ DO1 ‘

¢ RO s for the relay. ROx=1: closed, ROx=0 always open.
e FIRST: Indicates that this is the first packet after joining the network.
e DOis for reverse digital output. DOx=1: output low, DOx=0: high or floating.

Note: DO3 bit is not valid for LT-22222-L.

To activate this mode, run the following AT commands:

AT+MOD=4
ATZ

AT Commands for counting are similar to the MOD2 Counting Commands.
In addition to that, below are the commands for AVI1 Counting:
AT+SETCNT=3,60 (Sets AVI1 Count to 60)

AT+VOLMAX=20000 (If the AVI1 voltage is higher than VOLMAX (20000mV =20V), the counter increases
by 1)

AT+VOLMAX=20000,0 (If the AVI1 voltage is lower than VOLMAX (20000mV =20V), counter increases by
1)
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AT+VOLMAX=20000,1 (If the AVI1 voltage is higher than VOLMAX (20000mV =20V), counter increases by
1)

3.3.5 AT+MOD=5, Single DI Counting + 2 x AVl + 1 x ACI

Note:The maximum count depends on the bytes it is.
The maximum count for four bytes is FFFF (hex) = 65535 (dec).
It starts counting again when it reaches the maximum value.

LT22222-L: In this mode, the DI1 is used as a counting pin.

Size(bytes) p) 2 2 p) 1 1 1

Value AVI1l AVI2 ACI1 COUNT1 DIDORO* Reserve MOD
voltage voltage Current

DIDORO is a combination of RO1, RO2, DI3, DI2, DI1, DO3, DO2 and DO1, for a total of 1 byte, as shown
below.

‘ bit 7 ‘ bit 6 ‘ bit 5 ‘ bit 4 ‘ bit 3 ‘ bit 2 ‘ bit 1 ‘ bit 0 ‘

‘ RO1 ’ RO2 ‘ FIRST ‘ Reserve ‘ Reserve ‘ DO3 ‘ DO2 ’ DO1 ‘

e RO s for the relay. ROx=1: closed, ROx=0 always open.
e FIRST: Indicates that this is the first packet after joining the network.
e DO is forreverse digital output. DOx=1: output low, DOx=0: high or floating.

Note: DO3 bit is not valid for LT-22222-L.

To activate this mode, run the following AT commands:

AT+MOD=5
ATZ

Other AT Commands for counting are similar to the MOD2 Counting Commands.

3.3.6 AT+ADDMOD=6 (Trigger Mode, Optional)
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This mode is optional and intended for trigger purposes. It can operate alongside with other modes.
For example, if you configure the following commands:

e AT+MOD=1 --> Sets the default working mode
e AT+ADDMODG6=1 --> Enables trigger mode

The LT-22222-L will continuously monitor AV1, AV2, AC1, and AC2 every 5 seconds. It will send uplink
packets in two cases:

1. Periodic uplink: Based on TDC time. The payload is the same as in normal mode (MOD=1 as
set above). These are unconfirmed uplinks.
2. Trigger uplink: sent when a trigger condition is met. In this case, LT will send two packets

o Thefirst uplink uses the payload specified in trigger mode (MOD=6).
o The second packet uses the normal mode payload (MOD=1 as set above). Both are confirmed
uplinks.

AT Commands to set Trigger Conditions:
Trigger based on voltage:

Format: AT+AVLIM=<AV1_LIMIT_LOW=>,< AV1_LIMIT_HIGH>,<AV2_LIMIT_LOW=>,<AV2_LIMIT_HIGH>

Example:

AT+AVLIM=3000,6000,0,2000 (triggers an uplink if AVI1 voltage is lower than 3V or higher than 6V, or if AV2
voltage is higher than 2V)

AT+AVLIM=5000,0,0,0 (triggers an uplink if AVI1 voltage is lower than 5V. Use 0 for parameters that are not in
use)

Trigger based on current:

Format: AT+ACLIM=<AC1_LIMIT_LOW=>,<AC1_LIMIT_HIGH><AC2_LIMIT_LOW=>,< AC2_LIMIT_HIGH>

Example:

AT+ACLIM=10000,15000,0,0 (triggers an uplink if AC1 current is lower than 10mA or higher than 15mA)

Trigger based on DI status:
DI status triggers Flag.
Format: AT+DTRI=<DI1_TIRGGER_FIAG>,< DI2_TIRGGER_FIAG >

Example:

AT+ DTRI=1,0 (Enable DI1 trigger / disable DI2 trigger)

LoRaWAN Downlink Commands for Setting the Trigger Conditions:
Type Code: 0xAA. Downlink command same as AT Command AT+AVLIM, AT+ACLIM
Format: AA xx yy1 yylyy2 yy2 yy3 yy3 yy4 yy4

AA: Type Code for this downlink Command:
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xx: 0: Limit for AV1 and AV2; 1: limit for AC1 and AC2; 2: DI1land DI2 trigger enable/disable.
yylyyl: AC1 or AV1 LOW limit or DI1/DI2 trigger status.

yy2 yy2: AC1 or AV1 HIGH limit.

yy3yy3: AC2 or AV2 LOW limit.

Yy4 yy4: AC2 or AV2 HIGH limit.

Example 1: AA00 13 88 00 00 00 00 00 00

Same as AT+AVLIM=5000,0,0,0 (triggers an uplink if AVI1 voltage is lower than 5V. Use 0s for parameters that

are notin use)

Example 2: AA02 0100
Same as AT+ DTRI=1,0 (Enable DI1 trigger / disable DI2 trigger)

Trigger Settings Payload Explanation:
MODG6 Payload: a total of 11 bytes

Size(bytes) 1 1 1 6 1 1
Value TRI_A TRI_A TRI_DI Reserve Enable/Disable MOD(6)
FLAG Status FLAG+STA MOD6

TRIFLAG1 is a combination to show if the trigger is set for this part. Total 1 byte as below.

e [wes  [oes  [bes  [oes oez wes [oeo |
AV1_LOW | AV1_HIGH | AV2_LOW | AV2_HIGH | AC1_LOW | AC1_HIGH | AC2_LOW | AC2_HIGH ‘

e Each bit shows if the corresponding trigger has been configured.

Example:

10100000: This means the system is configured to use the triggers AV1_LOW and AV2_LOW.

TRI Statusl is a combination to show which condition is triggered. Total 1 byte as below.

‘ bit 7 ‘ bit 6 ‘ bit 5 ‘ bit 4 ‘ bit 3 ‘ bit 2 ‘ bit 1 ‘ bit 0 ‘
AV1_LOW | AV1_HIGH | AV2_LOW | AV2_HIGH | AC1_LOW | AC1_HIGH | AC2_LOW

AC2_HIGH ‘

e Each bit shows which status has been triggered on this uplink.
Example:

10000000: The uplink is triggered by AV1_LOW, indicating that the voltage is too low.
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TRI_DI FLAG+STA is a combination to show which condition is triggered. Total 1 byte as below.
‘bit7 ’bitG ‘bits ‘bit4 ‘bit3 ‘bitz ‘ bit 1 ‘ bit 0

‘ N/A ‘ N/A ‘ N/A ‘ N/A ‘ DI2_STATUS ‘ DI2_FLAG ‘ DI1_STATUS ‘ DI1_FLAG

e Each bit shows which status has been triggered on this uplink.
Example:
00000111: This means both DI1 and DI2 triggers are enabled, and this packet is triggered by DI1.
00000101: This means both DI1 and DI2 triggers are enabled.

Enable/Disable MODG6 : 0x01: MODG6 is enabled. 0x00: MOD6 is disabled.
Downlink command to poll/request MODG status:
AB 06

When the device receives this command, it will send the MOD6 payload.

3.3.7 Payload Decoder

Decoder for TTN/loraserver/ChirpStack: https://github.com/dragino/dragino-end-node-decodert®

3.4 Configure LT-22222-L via AT Commands or Downlinks

You can configure LT-22222-L /O Controller via AT Commands or LoRaWAN Downlinks.
There are two types of commands:
e Common commands:

e Sensor-related commands:

3.4.1 Common commands

These are available for each sensor and include actions such as changing the uplink interval or resetting
the device. For firmware v1.5.4, you can find the supported common commands under: End Device AT
Commands and Downlink Commands.

3.4.2 Sensor-related commands

These commands are specially designed for the LT-22222-L. Commands can be sent to the device using
options such as an AT command or a LoRaWAN downlink payload.
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3.4.2.1 Set Transmit/Uplink Interval

Sets the uplink interval of the device. The default uplink transmission interval is 10 minutes.

AT command

Command
Parameters
Get

Response

Set
Response

Example

AT+TDC=<time>
time : uplink interval in milliseconds
AT+TDC=?

current uplink interval

OK
AT+TDC=<time>

OK

AT+TDC=30000

Sets the uplink interval to 30 seconds (30000 milliseconds)

Downlink payload

Payload

Parameters

<prefix><time>

prefix : 0x01

time : uplink interval in seconds, represented by 3 bytes in hexadecimal.
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Example

010000 1E

Sets the uplink interval to 30 seconds
Conversion: 30 (dec) =00 00 1E (hex)
See RapidTablesr?

Schedule downlink Simulate uplink

Schedule downlink

Insert Mode
@ Replace downlink queue

Push to downlink queue (append)
FPort *

1

Payload type Brefix
() Bytes JSON 30 in HEX
Pa d

01|00 00 1E

The desired payload bytes of the downlink message

Confirmed downlink

Schedule downlink

3.4.2.2 Set the Working Mode (AT+MOD)

Sets the working mode.

AT command

Command

Parameters

AT+MOD=<working_mode>

working_mode:

1 = (Default mode/factory set): 2ACI + 2AVI + DI + DO + RO

2 =Double DI Counting + DO + RO

3=Single DI Counting + 2 x ACl + DO + RO

4 =Single DI Counting + 1 x Voltage Counting + DO + RO
5=Single DI Counting + 2 x AVl + 1 x ACI + DO + RO

6 = Trigger Mode, Optional, used together with MOD1 ~ MOD5
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Get AT+MOD=?
Response Current working mode
OK
Set AT+MOD=<working_mode>
Response Attention:Take effect after ATZ
OK
Example AT+MOD=2
Sets the device to working mode 2 (Double DI Counting + DO + RO)

Downlink payload

Payload <prefix><working_mode>

Parameters prefix : 0x0A

working_mode : Working mode, represented by 1 byte in hexadecimal.

Example 0A 02

Sets the device to working mode 2 (Double DI Counting + DO + RO)

3.4.2.3 Request an uplink from the device

Requests an uplink from LT-22222-L. The content of the uplink payload varies based on the device's current
working mode.

AT command
There is no AT Command available for this feature.

Downlink payload

Payload <prefix>FF
Parameters prefix : 0x08
Example 08 FF

Requests an uplink from LT-22222-L.

3.4.2.4 Enable/Disable Trigger Mode

Enable or disable the trigger mode for the current working mode (see also ADDMODG).
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AT Command
Command AT+ADDMOD6=<enable/disable trigger_mode>
Response
Parameters enable/disable trigger_mode:
1=enable trigger mode
0 =disable trigger mode
Example AT+ADDMOD6=1
Enable trigger mode for the current working mode

Downlink payload

Payload

Parameters

Example

<prefix><enable/disable trigger_mode>

prefix : 0x0A 06 (two bytes in hexadecimal)

enable/disable trigger_mode : enable (1) or disable (0), represented by 1 byte in
hexadecimal.

0A 0601

Enable trigger mode for the current working mode

3.4.2.5 Request trigger settings

Requests the trigger settings.

AT Command:

There is no AT Command available for this feature.

Downlink Payload

Payload
Parameters

Example

<prefix>
prefix : AB 06 (two bytes in hexadecimal)

AB 06

Uplink the trigger settings.

3.4.2.6 Enable/Disable DI1/DI2/DI3 as a trigger

Enable or disable DI1/DI2/DI3 as a trigger.
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Command
Response

Parameters

Example

AT+DTRI=<DI1_trigger>,<DI2_trigger>

DI1_trigger:
1=enable DI1 trigger
0 =disable DI1 trigger
DI2 _trigger
1=enable DI2 trigger
0 =disable DI2 trigger

AT+DTRI=1,0

Enable DI1 trigger, disable DI2 trigger

Downlink Payload

Payload

Parameters

Example

<prefix><DI1_trigger><DI2_trigger>

prefix : AA 02 (two bytes in hexadecimal)

DI1_trigger:

1=enable DI1 trigger, represented by 1 byte in hexadecimal.
0 =disable DI1 trigger, represented by 1 byte in hexadecimal.
DI2 _trigger

1=enable DI2 trigger, represented by 1 byte in hexadecimal.

0 =disable DI2 trigger, represented by 1 byte in hexadecimal.

AA 020100

Enable DI1 trigger, disable DI2 trigger

3.4.2.7 Triggerl - Set DI1 or DI3 as a trigger

Sets DI1 or DI3 (for LT-33222-L) as a trigger.

AT Command

Command

Response

AT+TRIG1=<interrupt_mode>,<minimum_signal_duration>
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Parameters

Example

interrupt_mode : 0: falling edge; 1: rising edge, 2: falling and raising edge (for
MOD=1).

minimum_signal_duration : the minimum signal duration required for the DI1
port to recognize a valid trigger.

AT+TRIG1=1,100

Set the DI1 port to trigger on a rising edge; the valid signal duration is 100 ms.

Downlink Payload

Payload

Parameters

Example

<prefix><interrupt_mode><minimum_signal_duration>

prefix : 09 01 (hexadecimal)

interrupt_mode : 0: falling edge; 1: rising edge, 2: falling and raising edge (for
MOD-=1), represented by 1 byte in hexadecimal.

minimum_signal_duration : in milliseconds, represented two bytes in
hexadecimal.

0901010064

Set the DI1 port to trigger on a rising edge; the valid signal duration is 100 ms.

3.4.2.8 Trigger2 - Set DI2 as a trigger

Sets DI2 as a trigger.

AT Command

Command
Response

Parameters

Example

AT+TRIG2=<interrupt_mode>,<minimum_signal_duration>

interrupt_mode : 0: falling edge; 1: rising edge, 2: falling and raising edge (for
MOD=1).

minimum_signal_duration : the minimum signal duration required for the DI1
port to recognize a valid trigger.

AT+TRIG2=0,100

Set the DI1 port to trigger on a falling edge; the valid signal duration is 100 ms.

Downlink Payload

Payload

<prefix><interrupt_mode><minimum_signal_duration>
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Parameters

Example

prefix : 09 02 (hexadecimal)

interrupt_mode : 0: falling edge; 1: rising edge, 2: falling and raising edge (for
MOD-=1), represented by 1 byte in hexadecimal.

minimum_signal_duration : in milliseconds, represented two bytes in hexadecimal

09020000 64

3.4.2.9 Trigger — Set AC (current) as a trigger

Sets the current trigger based on the AC port. See also trigger mode

AT Command

Command

Response

Parameters

Example

Note

AT+ACLIM=<AC1_LIMIT_LOW=>,< AC1_LIMIT_HIGH>,<AC2_LIMIT_LOW=><
AC2_LIMIT_HIGH>

AC1_LIMIT_LOW: : lower limit of the current to be checked
AC1_LIMIT_HIGH : higher limit of the current to be checked
AC2_LIMIT_HIGH : lower limit of the current to be checked
AC2_LIMIT_LOW : higher limit of the current to be checked

AT+ACLIM=10000,15000,0,0

Triggers an uplink if AC1 current is lower than 10mA or higher than 15mA

See also, trigger mode

Downlink Payload

Payload

<prefix><AC1_LIMIT_LOW=>,< AC1_LIMIT_HIGH><AC2_LIMIT_LOW=>,<
AC2_LIMIT_HIGH>
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Parameters

Example

Note

prefix : AA 01 (hexadecimal)

AC1_LIMIT_LOW : lower limit of the current to be checked, two bytes in
hexadecimal

AC1_LIMIT_HIGH : higher limit of the current to be checked, two bytes in
hexadecimal

AC2_LIMIT_HIGH : lower limit of the current to be checked, two bytes in
hexadecimal

AC2_LIMIT_LOW : higher limit of the current to be checked, two bytes in
hexadecimal

AA 0127 103A 9800000000

Triggers an uplink if AC1 current is lower than 10mA or higher than 15mA. Set all
values to zero for AC2 limits because we are only checking AC1 limits.

See also, trigger mode

3.4.2.10 Trigger - Set AV (voltage) as trigger

Sets the current trigger based on the AV port. See also trigger mode

AT Command

Command

Response

Parameters

Example

Note

AT+AVLIM=AV1_LIMIT_LOW>,< AV1_LIMIT_HIGH>,<AV2_LIMIT_LOW><
AV2_LIMIT_HIGH>

AC1_LIMIT_LOW : lower limit of the current to be checked
AC1_LIMIT_HIGH : higher limit of the current to be checked
AC2_LIMIT_HIGH : lower limit of the current to be checked
AC2_LIMIT_LOW : higher limit of the current to be checked

AT+AVLIM=3000,6000,0,2000

Triggers an uplink if AVI1 voltage is lower than 3V or higher than 6V, or if AV2 volt -
age is higher than 2V

See also, trigger mode

Downlink Payload

Payload

<prefix><AV1_LIMIT_LOW=>,<AV1_LIMIT_HIGH>,<AV2_LIMIT_LOW><
AV2_LIMIT_HIGH>
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Parameters

Example

Note

prefix : AA 00 (hexadecimal)

AV1_LIMIT_LOW : lower limit of the voltage to be checked, two bytes in
hexadecimal

AV1_LIMIT_HIGH : higher limit of the voltage to be checked, two bytes in
hexadecimal

AV2_LIMIT_HIGH : lower limit of the voltage to be checked, two bytes in
hexadecimal

AV2_LIMIT_LOW: : higher limit of the voltage to be checked, two bytes in
hexadecimal

AA000B B8 1770000007 DO

Triggers an uplink if AVI1 voltage is lower than 3V or higher than 6V, or if AV2 volt -
age is higher than 2V.

See also, trigger mode

3.4.2.11 Trigger - Set the minimum interval

Sets the AV and AC trigger minimum interval. The device won't respond to a second trigger within this set
time after the first trigger.

AT Command

Command
Response

Parameters

Example

Note

AT+ATDC=<time>

time : in minutes

AT+ATDC=5

The device won't respond to the second trigger within 5 minutes after the first
trigger.

The time must be greater than 5 minutes.

Downlink Payload

Payload

Parameters

<prefix><time>

prefix : AC (hexadecimal)

time : in minutes (two bytes in hexadecimal)
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Example

Note

AC 0005

The device won't respond to the second trigger within 5 minutes after the first
trigger.

The time must be greater than 5 minutes.

3.4.2.12 DO -- Control Digital Output DO1/D02/D0O3

Controls the digital outputs DO1, DO2, and DO3

AT Command

There is no AT Command to control the Digital Output.

Downlink Payload

Payload

Parameters

Examples

<prefix><D0O1><D02><D03>

prefix : 02 (hexadecimal)

DOI : 01: Low, 00: High, 11: No action (1 byte in hex)
DO2:01: Low, 00: High, 11: No action (1 byte in hex)
DO3:01: Low, 00: High, 11: No action (1 byte in hex)

02010001

If there is a load between V+ and DOx, it means DO1 is set to low, DO2 is set to high,
and DO3 is set to low.

More examples:

01: Low, 00: High, 11: No action

Downlink Code DO1 D02 DO3
02 01 00 11 Low High No Action
02 00 11 01 High No Action Low
02 11 01 00 No Action Low High

Note: For the LT-22222-L, there is no DO3; the last byte can have any value.

The device will upload a packet if downlink code executes successfully.

3.4.2.13 DO -- Control Digital Output DO1/D02/DO3 with time control

AT command
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There is no AT command to control the digital output.

Downlink payload

Prefix

Parameters

Payload format

0xA9

inverter_mode: 1 byte in hex.

01: DO pins revert to their original state after the timeout.
00: DO pins switch to an inverted state after the timeout.

DO1_control_method_and_port_status - 1 byte in hex
0x01: DO1 set to low
0x00: DOL1 set to high
0x11: DO1 NO action

DO2_control_method_and_port_status - 1 byte in hex
0x01: DO2 set to low
0x00: DO2 set to high
0x11: DO2 NO action

DO3_control_method_and_port_status - 1 byte in hex
0x01: DO3 set to low
0x00: DO3 set to high
0x11: DO3 NO action

latching_time : 4 bytes in hex

Note:
Since firmware v1.6.0, the latch time supports 4 bytes or 2 bytes
Before firmware v1.6.0, the latch time only supported 2 bytes.

The device will uplink a packet if the downlink code executes successfully.

<prefix><inverter_mode><DO1_control_method_and_port_status>
<DO2_control_method_and_port_status>
<D02_control_method_and_port_status><latching_time>
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Example

A90101010107D0

DO1 pin, DO2 pin, and DO3 pin will be set to low, last for 2 seconds, and then
revert to their original state.

A9 0100011107 DO

DO1 piniis set to high, DO2 pin is set to low, and DO3 pin takes no action. This
lasts for 2 seconds and then reverts to the original state.

A9 0000000007 DO

DO1 pin, DO2 pin, and DO3 pin will be set to high, last for 2 seconds, and then
all change to low.

A90011010007 DO

DO1 pin takes no action, DO2 pin is set to low, and DO3 pin is set to high. This
lasts for 2 seconds, after which the DO1 pin takes no action, the DO2 pin is set to
high, and the DO3 pin is set to low.

3.4.2.14 Relay -- Control Relay Output RO1/R02

AT Command:

There is no AT Command to control the Relay Output.

Downlink Payload

Prefix

Parameters

Payload format

0x03

RO1_status: 1 byte in hex
00: Open
01: Close

11: No action

RO2_status: 1 byte in hex
00: Open
01: Close

11: No action

<prefix><R0O1_status><R0O2_status>
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Example Payload RO1 RO2
03 00 11 Open No action
03 01 11 Close No action
03 11 00 No action Open
03 11 01 No action Close
03 00 00 Open Open
03 01 01 Close Close
03 01 00 Close Open
03 00 01 Open Close
The device will transmit an uplink packet if the downlink payload is
executed successfully.

3.4.2.15 Relay -- Control Relay Output RO1/RO2 with time control
Controls the relay output time.

AT Command:

There is no AT Command to control the Relay Output

Downlink Payload (prefix 0x05):
0x05aabbccdd //Sets RO1/RO2 relays with time control

This controls the relay output time and includes 4 bytes:

First byte : Type code (0x05)

Second byte (aa): Inverter Mode

02: Relays will change to the set state after a timeout.

01: Relays will change back to their original state after a timeout.

00: Relays will change to the inverter state after a timeout.

Third byte (bb): Control Method and Ports status:

Second Byte Third Byte Before Timeout Status After Timeout Status
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00

Second Byte

01

Second Byte

02

0x11
0x10
0x01
0x00
0x20
0x21
0x02
0x12
Third Byte
Ox11
0x10
0x01
0x00
0x20
0x21
0x02
0x12
Third Byte
Ox11
0x10
0x01
0x00
0x20
0x21
0x02

0x12

RO1 and RO2 to NC
RO1to NC,RO2 to NO
RO1to NO, RO2to NC
RO1 and RO2 to NO

RO1 No Action, RO2 to NO
RO1 No Action, RO2 to NC
RO1 to NO, RO2 No Action
RO1 to NC, RO2 No Action
Before Timeout Status
RO1 and RO2 to NC
RO1to NC,RO2to NO
RO1 to NO, RO2 to NC
RO1 and RO2 to NO

RO1 No Action, RO2 to NO
RO1 No Action, RO2 to NC
RO1 to NO, RO2 No Action
RO1 to NC, RO2 No Action
Before Timeout Status

original state

RO1 and RO2 to NO

RO1 to NO, RO2 to NC
RO1 to NC, RO2to NO
RO1 and RO2 to NC

RO1 No Action, RO2 to NC
RO1 No Action, RO2 to NO
RO1 to NC, RO2 No Action
RO1 to NO, RO2 No Action
After Timeout Status

original state

After Timeout Status

RO1 and RO2 to NO
RO1to NO,RO2 to NC
RO1 to NC, RO2to NO
RO1 and RO2 to NC

RO1 No Action, RO2 to NC
RO1 No Action, RO2 to NO
RO1 to NC, RO2 No Action

RO1 to NO, RO2 No Action
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Fourth/Fifth/Sixth/Seventh bytes (cc): Latching time. Unit: ms

Note:
Since firmware v1.6.0, the latch time supports both 4 bytes and 2 bytes.

Before firmware v1.6.0, the latch time only supported 2 bytes.
The device will uplink a packet if the downlink code executes successfully.

Example payload:

1.05011107D0

Relayl and Relay2 will be set to NC, lasting 2 seconds, then revert to their original state
2.05011007 DO

Relayl will change to NC, Relay2 will change to NO, lasting 2 seconds, and then both will revert to their
original state.

3.05000107 DO

Relayl will change to NO, Relay2 will change to NC, lasting 2 seconds, then Relayl will change to NC, and
Relay2 will change to NO.

4.05000007 DO

Relayl and Relay2 will change to NO, lasting 2 seconds, then both will change to NC.

3.4.2.16 Counting -- Voltage threshold counting

When the voltage exceeds the threshold, counting begins. For details, see MOD4

AT Command

Command AT+VOLMAX=<voltage>,<logic>

Response

Parameters voltage : voltage threshold in mV
logic:

0: lower than
1: higher than

if you leave the logic parameter blank, it is considered 0
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Examples AT+VOLMAX=20000

If AVI1 voltage higher than VOLMAX (20000mV =20v), counter increase 1
AT+VOLMAX=20000,0

If AVI1 voltage lower than VOLMAX (20000mV =20v), counter increase 1
AT+VOLMAX=20000,1

If AVI1 voltage higher than VOLMAX (20000mV =20v), counter increase 1

Downlink Payload

Payload <prefix><voltage><logic>

Parameters prefix : A5 (hex)

voltage : voltage threshold in mV (2 bytes in hex)
logic: (1 byte in hexadecimal)

0: lower than

1: higher than

if you leave the logic parameter blank, it is considered 1 (higher than)

Example A5 4E 20

If AVI1 voltage higher than VOLMAX (20000mV =20v), counter increase 1
A54E 2000

If AVI1 voltage lower than VOLMAX (20000mV =20v), counter increase 1
A54E 2001

If AVI1 voltage higher than VOLMAX (20000mV =20v), counter increase 1

3.4.2.17 Counting -- Pre-configure the Count Number

This command allows users to pre-configure specific count numbers for various counting parameters such
as Countl, Count2, or AVI1 Count. Use the AT command to set the desired count number for each
configuration.

AT Command

Command AT+SETCNT=<counting_parameter>,<number>

Response
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Parameters

Example

counting_parameter :
1: COUNT1

2: COUNT2

3: AVI1 Count

number : Start number

AT+SETCNT=1,10
Sets the COUNT1 to 10.

Downlink Payload

Payload

Parameters

Example

<prefix><counting_parameter><number>

prefix : A8 (hex)

counting_parameter : (1 byte in hexadecimal)
1: COUNT1

2: COUNT2

3: AVI1 Count

number : Start number, 4 bytes in hexadecimal

A801 0000 00 0A
Sets the COUNT1 to 10.

3.4.2.18 Counting -- Clear Counting

This command clears the counting in counting mode.

AT Command

Command

Response

AT+CLRCOUNT

Downlink Payload

Payload

Parameters

<prefix><clear?>

prefix : A6 (hex)

clear?: 01 (hex)
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Example A6 01

3.4.2.19 Set the save intervals of the counting results, RO (Relay Output), and DO (Digital
Output) states

This command configures the device to periodically save the counting results, RO (Relay Output), and DO
(Digital Output) states to internal flash memory at a user-defined interval. By setting a save interval, the
device ensures that critical data (counting values and output states) is preserved in case of power loss.
The save interval can be adjusted to the user's needs, with a minimum value of 30 seconds.

The saved RO/DO states can be restored after a device reset by combining this function with the
AT+RODORESET command.

AT Command

Command AT+COUTIME=<time>
Response

Parameters time : seconds (0 to 16777215)
Example AT+COUTIME=60

Sets the device to save its counting results, RO and DO states to the memory
every 60 seconds.

Downlink Payload

Payload <prefix><time>

Parameters prefix : A7

time : seconds, 3 bytes in hexadecimal

Example A700003C

SSets the device to save its counting results, RO and DO states to the memory
every 60 seconds.

3.4.2.20 Reset saved RO and DO states

This command allows you to reset the saved relay output (RO) and digital output (DO) states when the
device joins the network. By configuring this setting, you can control whether the device should retain or
reset the relay states after a reset and rejoin to the network.

AT Command

Command AT+RODORESET=<state>

Response
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Parameters state :
0: RODO will close when the device joins the network. (default)

1: After the device is reset, the previously saved RODO state (limited to MOD2
to MOD5) is read, and it will not change when the device reconnects to the
network.

Example AT+RODORESET=1
RODO will close when the device joins the network. (default)
AT+RODORESET=0

After the device is reset, the previously saved RODO state (limited to MOD2 to
MOD?5) is read, and it will not change when the device reconnects to the

network.
Downlink Payload
Payload <prefix><state>
Parameters prefix: AD
state :

0: RODO will close when the device joins the network. (default), represents
as 1 byte in hexadecimal.

1: After the device is reset, the previously saved RODO state (limited to MOD2
to MODD5) is read, and it will not change when the device reconnects to the
network. - represents as 1 byte in hexadecimal

Example AD 01
RODO will close when the device joins the network. (default)
AD 00

After the device is reset, the previously saved RODO state (limited to MOD2 to
MOD?5) is read, and it will not change when the device reconnects to the
network.

3.4.2.21 Encrypted payload

This command allows you to configure whether the device should upload data in an encrypted format or in
plaintext. By default, the device encrypts the payload before uploading. You can toggle this setting to either
upload encrypted data or transmit it without encryption.

AT Command:

Command AT+DECRYPT=<state>
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Response
Parameters state:

1:The payload is uploaded without encryption

0: The payload is encrypted when uploaded (default)
Example AT+DECRYPT=1

The payload is uploaded without encryption
AT+DECRYPT=0

The payload is encrypted when uploaded (default)

There is no downlink payload for this configuration.

3.4.2.22 Get sensor value

This command allows you to retrieve and optionally uplink sensor readings through the serial port.

AT Command

Command AT+GETSENSORVALUE=<state>
Response
Parameters state :

0 : Retrieves the current sensor reading via the serial port.

1: Retrieves and uploads the current sensor reading via the serial port.

Example AT+GETSENSORVALUE=0
Retrieves the current sensor reading via the serial port.
AT+GETSENSORVALUE=1

Retrieves and uplinks the current sensor reading via the serial port.

There is no downlink payload for this configuration.

3.4.2.23 Resetting the downlink packet count

This command manages how the node handles mismatched downlink packet counts. It offers two modes:
one disables the reception of further downlink packets if discrepancies occur, while the other resets the
downlink packet count to align with the server, ensuring continued communication.

AT Command
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Command AT+DISFCNTCHECK=<state>
Response
Parameters state :

0 : When the downlink packet count sent by the server is less than the node's
downlink packet count or exceeds 16,384, the node stops receiving further
downlink packets (default).

1: When the downlink packet count sent by the server is less than the node's
downlink packet count or exceeds 16,384, the node resets its downlink
packet count to match the server's, ensuring consistency.

Example AT+DISFCNTCHECK=0

When the downlink packet count sent by the server is less than the node's
downlink packet count or exceeds 16,384, the node stops receiving further
downlink packets (default).

AT+DISFCNTCHECK=1

When the downlink packet count sent by the server is less than the node's
downlink packet count or exceeds 16,384, the node resets its downlink
packet count to match the server's, ensuring consistency.

There is no downlink payload for this configuration.

3.4.2.24 When the limit bytes are exceeded, upload in batches

This command controls the behavior of the node when the combined size of the MAC commands (MACANS)
from the server and the payload exceed the allowed byte limit for the current data rate (DR). The command
provides two modes: one enables splitting the data into batches to ensure compliance with the byte limit,
while the other prioritizes the payload and ignores the MACANS in cases of overflow.

AT Command

Command AT+DISMACANS=<state>

Response
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Parameters state:

0 : When the combined size of the MACANS from the server and the payload
exceeds the byte limit (11 bytes for DRO of US915, DR2 of AS923, DR2 of
AU915), the node sends a packet with a payload of 00 and a port of 4.
(default)

1: When the combined size of the MACANS from the server and the payload
exceeds the byte limit for the current DR, the node ignores the MACANS and
only uploads the payload.

Example AT+DISMACANS=0

When the combined size of the MACANS from the server and the payload ex -
ceeds the byte limit (11 bytes for DRO of US915, DR2 of AS923, DR2 of AU915),
the node sends a packet with a payload of 00 and a port of 4. (default)

AT+DISMACANS=1

When the combined size of the MACANS from the server and the payload ex -
ceeds the byte limit for the current DR, the node ignores the MACANS and
only uploads the payload.

Downlink Payload

Payload <prefix><state>

Parameters prefix:21
state : (2 bytes in hexadecimal)

0 : When the combined size of the MACANS from the server and the payload
exceeds the byte limit (11 bytes for DRO of US915, DR2 of AS923, DR2 of
AU915), the node sends a packet with a payload of 00 and a port of 4.
(default)

1: When the combined size of the MACANS from the server and the payload
exceeds the byte limit for the current DR, the node ignores the MACANS and
only uploads the payload.

Example 210001
Set DISMACANS=1

3.4.2.25 Copy downlink to uplink

This command enables the device to immediately uplink the payload of a received downlink packet back to
the server. The command allows for quick data replication from downlink to uplink, with a fixed port
number of 100.

AT Command:
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AT+RPL=5 // After receiving a downlink payload from the server, the device will immediately uplink the
payload back to the server using port number 100.

Example: aa xx XX xx xx // aaindicates whether the configuration has changed: 00 means YES,
and 01 means NO. xx xx xx xx are the bytes uplinked back.

Qverview Live data Messaging Location Payload formatters Claiming General settings

Time Type Data preview Verbose stream | ) ¥ ExportasJSON Il Pause W Clear
M 14:22:12 Forward uplink data message DevAddr: | 26 6B 7C A7 | <> | IR Payload: { 1 | 80112233 445566 77 <> IR | FPort: 100 Data rate: SF8BW125 SNR: 11.8 RSSI: -81
M 14:22:12 Successfully processed data .. DevAddr: | 26 6B 7C A7 | <> I

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

Overview Live data Messaging Location Payload formatters Claiming General settings

Time Type Data preview Verbose stream r ¥ ExportasJSON 1l Pause W Clear
M 14:26:13 Forward uplink data message DevAddr: 2688 7CA7 | <>| IR | Payload: {3 @1@01000258 |<> [R| FPort: 10 Data rate: SF7BW125 SNR: 10.5 RSSI: -84
M 14:26:13 Successfully processed data .. DevAddr: 26 0B7CA7 | <> [

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

Downlink Payload:

There is no downlink option available for this feature.

3.4.2.26 Query firmware version, frequency band, subband, and TDC time

This command is used to query key information about the device, including its firmware version, frequency
band, subband, and TDC time. By sending the specified payload as a downlink, the server can retrieve this
essential data from the device.

¢ Downlink Payload:

2601 // The downlink payload 26 01 is used to query the device's firmware version, frequency
band, subband, and TDC time.

.
Example:
Time Type Data preview Verbose stream | ) ¥ ExportasJSON Il Pause W
/M 19:08:08 Forward uplink data message Payload: § FIRMWARE_VERSION: . FREQUENCY_BAND: . SUB_BAND: ., TDC_sec: 680 1 | ©1FF 01 60 00 02 58 | <>

3.5 Integrating with ThingsEye.io

The Things Stack application supports integration with ThingsEye.io. Once integrated, ThingsEye.io acts as
an MQTT client for The Things Stack MQTT broker, allowing it to subscribe to upstream traffic and publish
downlink traffic.
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3.5.1 Configuring The Things Stack

We use The Things Stack Sandbox in this example:

¢ In The Things Stack Sandbox, go to the Application for the LT-22222-L you added.

e Select MQTT under Integrations in the left menu.

¢ In the Connection information section, under Connection credentials, The Things Stack displays an
auto-generated username. You can use it or provide a new one.

e Click the Generate new API key button to generate a password. You can view it by clicking on the
visibility toggle/eye icon. The API key works as the password.

©® Theusername and password (API key) you created here are required in the next section.

THE THINGS STACK . .
«(‘ ity [@  Applications > dragino-docs > MQTT + 9 2
Home Applications [JECEITSTES ?Draflrio-d:cs @ No recent activity » & 0 End devices v =
: dragino-docs

Q_ search % K

dragino-docs

88 Application overview

MQTT

MQTT is a publish/subscribe messaging protocol designed for loT. Every application on TTS automatically exposes an MQTT endpoint. In order to connect to the MQTT
server you need to create a new API key, which will function as connection password. You can also use an existing APl key, as long as it has the necessary rights granted.

&} End devices Further resources
&) Live data M MQTT server | Official MQTT website
fid Payload formatters v
A Integrations ~ Connection information
S:} MQTT MQTT server host
& Webhooks
Public address eul.cloud.thethings.network:1883
&% Storage Integration
9 AWS loT Public TLS address eul.cloud.thethings.network:8883
5:} Azure loT . .
Connection credentials
$» LoRa Cloud
2 Collaborators Username -
£ APl keys oY = P

{:0} General settings

No top end devices yet +

(® Resources eul - v3.32.2.2001435210 =]

3.5.2 Configuring ThingsEye.io

The ThingsEye.io loT platform is not open for self-registration at the moment. If you are interested in testing
the platform, please send your project information to admin@thingseye.io, and we will create an account
for you.

e Login to your ThingsEye.io [faccount.
e Under the Integrations center, click Integrations.
¢ Click the Add integration button (the button with the + symbol).
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“(. ThingSEge'io a InteQrallonS Center - E Integra“ons :: ‘ e Tenant administrator

# Home

P Integrations c Q

23 Dashboards [] Createdtime & Name Type Daily activity ~ Status Remote
i Solution templates
oe Entities
B Profiles
42 Customers
@ Users
(] Integrations center
2] Integrations
11 Data converters

No integrations found
<> Rule chains

2 Edge management

%% Advanced features
{ OTA updates
£ Version control
@®© Scheduler

B Resources

32 Widgets library

& I1mage gallery Items per page: | 10 ¥ 1-00f0

On the Add integration window, configure the following:
Basic settings:

¢ Select The Things Stack Community from the Integration type list.
e Enter a suitable name for your integration in the Name text box or keep the default name.
e Ensure the following options are turned on.
o Enable integration
o Debug mode
o Allow creating devices or assets
e Click the Next button. you will be navigated to the Uplink data converter tab.
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Add integration

Basic settings Uplink data converter Downlink data converter Connection
Optional

Integration type*

The Things Stack Community

Name*
The Things Stack Community integration

Q Enable integration

Q Debug mode

Q Allow create devices or assets

Uplink data converter:

¢ Click the Create new button if it is not selected by default.

e Enter a suitable name for the uplink data converter in the Name text box or keep the default name.

e Click the JavaScript button.

o Paste the uplink decoder function into the text area (first, delete the default code). The demo uplink
decoder function can be found herer.

¢ Click the Next button. You will be navigated to the Downlink data converter tab.
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Add integration

Basic settings Uplink data converter ~ Downlink data converter ~ Connection
The Things Stack Community Optional

Uplink data converter Library

Name*

Uplink data converter for The Things Stack Community integration

Q Debug mode

function Decoder(payload, metadata) { Tidy @ &

1
2
3
4
5
6
7
8
9

// Decode an uplink message from a buffer
// payload - array of bytes

// metadata - key/value object

/** Decoder **/

// decode payload to string
var payloadStr = decodeToString(payload);

}

Test decoder function

Back

Downlink data converter (this is an optional step):

¢ Click the Create new button if it is not selected by default.

e Enter a suitable name for the downlink data converter in the Name text box or keep the default
name.

¢ Click the JavaScript button.

e Paste the downlink decoder function into the text area (first, delete the default code). The demo
downlink decoder function can be found herer.

e Click the Next button. You will be navigated to the Connection tab.
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Add integration

Basic settings Uplink data converter ~ Downlink data converter ~ Connection

The Things Stack Community Optional

Downlink data converter Skip

Name*
Downlink data converter for The Things Stack Community integration

Q Debug mode

function Encoder(msg, metadata, msgType, integrationMetadata) { Tidy & @ &

1 // Encode downlink data from incoming Rule Engine
message

2

3 // msg - JSON message payload downlink message json

4 // msgType - type of message, for ex.
"ATTRIBUTES_UPDATED', 'POST_TELEMETRY_REQUEST', etc

5 // metadata - list of key-value pairs with additional
data about the message

}

Test encoder function
Back

Connection:

¢ Choose Region from the Host type.
e Enter the cluster of your The Things Stack in the Region textbox. You can find the cluster in the url

(e.g., https://eul.cloud.thethings.network/...).
e Enter the Username and Password of the MQTT integration in the Credentials section. The

username and password can be found on the MQTT integration page of your The Things Stack

account (see 3.5.1 Configuring The Things Stack).
¢ Click the Check connection button to test the connection. If the connection is successful, you will see

the message saying Connected.

Add integration

Basic settings Uplink data con..  Downlink data co.. Connec.. Check conne..
The Things Stack Comm Optional Optional
Connected

e Click the Add button.

58 /84



LT-22222-L -- LoRa I/O Controller User Manual

Add integration

Basic settings

The Things Stack Community

Host type*
Region

Uplink data converter Downlink data converter Connection
Optional

Region*

eul .cloud.thethings.network

Port*

8883

Credentials
Username*

dragino-docs@ttn

Password*

@I Enable SSL
@) Use APIV3

Topic filters

Topic
v3/+/devices/+/up

e Execute remotely

Back

Qos
0 - At most once

v

Check connection m

Your integration has been added to the Integrations list and will be displayed on the Integrations page.

Check whether the status is shown as Active. If not, review your configuration settings and correct any
errors.
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" ThingsE[__le_io B Integrations center > =] Integrations A e TE————

A Home

N - Integrations + C

Zi Dashboards \:‘ Created time 4 Name Type Daily activity Status Remote
i Solution templates i
g |:’ 2024-10-31 10:47:24 ngn:t::ghsys‘a(:k The Things Stack Community Active D

&% Entities integration
B Profiles
2 Customers
O Users
B Integrations center

5] Integrations

11 Data converters
<> Rule chains
A Edge management
#% Advanced features

{& OTA updates

4 Version control

@®© Sscheduler
I Resources

2% Widgets library

&) Image gallery

& SCADA symbols

* .
#3* Resources librar
b Y Items per page: 10 v 1-10f1

I Notification center

3.5.2.1 Viewing integration details

Click on your integration from the list. The Integration details window will appear with the Details tab
selected. The Details tab shows all the settings you have provided for this integration.
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" ThingsE[__le_io B Integrations center > =] Integrations A e e T

A Home

Integrations The Things Stack Community integration
A Alarms Integration details

i Dashboards \:‘ Created time Name Type

< Details Events Relations Audit logs Version control Attributes >
iz Solution templates The Things Stack -
. » D 2024-10-3110:47:24  Community The Thin Open details page Delete integration
me Entities integration
B Profiles B copy integration Id
2 Customers . .
Nam ntegration type
The Things Stack Community integration The Things Stack Community
O Users ; Y S & g
B Integrations center
Enable integration
5] Integrations Debug mode
11 Data converters oresset
Uplink c £ ownlink data converter
<> Rule chains Uplink data converter for The Things Stack Downlink data converter for The Things
Community integration Stack Community integration
A Edge management
#% Advanced features Host type Region*
Region eul .cloud.thethings.network
{& OTA updates
4D Version control P
8883
@®© Sscheduler
I Resources Credentials
Username assword D
58 widgetslibrary (A T T T T PSPPI Q
&) Image gallery
Enable SSL
& SCADA symbols
se APl v3
+%* Resources library
Topic filters

I Notification center

If you want to edit the settings you have provided, click on the Toggle edit mode button. Once you have
done click on the Apply changes button.

©® Seealso ThingsEye documentation?.

3.5.2.2 Viewing events

The Events tab displays all the uplink messages from the LT-22222-L.

¢ Select Debug from the Event type dropdown.
e Select the time frame from the time window.

61/84


https://wiki.thingseye.io/xwiki/bin/view/Main/

LT-22222-L -- LoRa I/O Controller User Manual

'((. Thin A B Integrations center > 2] Integrations a e Tenant administrator

A Home

The Things Stack Community integration

Integration details

A Alarms Integrations

Dashboards [} created time 4 Name Type

< Details Events Relations Audit logs Version control Attributes
Solution templates The Things Stack

D 2024-10-31 10:47:24  Community The Thin e
Entities integration ventpe —
g Debug v | O last12hours = [] Cc
Profiles
Customers Event time 4 Server Type Message Status Error
2024-11-09
Users 1:56:58.451 iZgw89mbkak3w90civow7zZ  Uplink oK
Integrations center 2024-11-09
21-46:58.487 iZgw89mbkak3w90civOw7zZ Uplink soe OK
5] Integrations
20241109 iZgwB9mbkak3w90civow7zZ  Uplink oK
iZgw89mbkak3w90civow7z: plin oo
11 Data converters 21:36:58.525
. 2024-11-09 B .
<> Rule chains 21:26:58.553 iZgw89mbkak3w90civOw7zZ Uplink eoe OK
A Edge management 2024-11-09
21:16:58.575 iZgw89mbkak3w90civow7zZ Uplink eoe oK
Advanced features
% 20241109 Zgw89mbkak3w90civOw7zZ  Uplink oK
. iZgw89mbkak3w90civOw7z. plin oo
@ OTA updates 21:06:58.578
2024-11-09 . _ _
£ Version control 20:56:58.617 iZgw89mbkak3w90civOow7zZ Uplink OK
2024-11-09
O scheduler 20:46:58.640 iZgw89mbkak3w90civOw7zZ  Uplink e OK
I Resources 20241109 ) ) ‘
20:36:58.656 iZgw89mbkak3w90civow7zZ Uplink eoe oK
2% Widgets library o
20241109 Zgw89mbkak3w90civOw7zZ  Uplink oK
iZgw89mbkak3w90civOw7z: plin oo
&) Image gallery 20:26:58.698
& SCADA symbols
K3 i - )
+%*» Resources library Items per page: | 10 - 1-100f 64 > >

I Notification center

e Toview the JSON payload of a message, click on the three dots (...) in the Message column of the
desired message.
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'((‘ ThingsEye.io > D] Integrations A e

ome _ The Things Stack Community integration

Alarms

Message
Dashboards

i Solution templates £ "dev addr": "

1,
Entities "correlation_ids": ["gs:uplink:@1JCOCK2EEM4C48ZC6P575ZAZ9"],
"received_at": "2024-11-09T21:16:58.395152616Z",
Profiles | "uplink_message": {
"session_key_id": "AZMC6JIxU3rIzAs1bNP3pZg==",
o "f_port": 2, Error
Customers “fent": 447,
"frm_payload": "AAAAAAAAAAAB/OE=",
© Users "decoded_payload": {
"ACI1_mA": @,
B Integrations center "ACI2_mA": @,
"AVI1_V": o,
5] Integrations "AVI2_V": 6,
"DI1_status": "H",
"DI2_status’
) _ B
11 Data converters D01 status": "H".
X "D02_status": "H",
¢ Rule chains "Hardware_mode": "LT22222",
"RO1_status": "OFF",
A Edge management "RO2_status": "OFF",
"Work_mode": "2ACI+2AVI"
% Advanced features Y
"rx_metadata": [{
"gateway_ids": {
OTA updat s qu
@ Updates "gateway_id":
neuit: "
£ Version control }
5
"time": "2024-11-09T21:16:58.084615945Z2",
@®© Scheduler "timestamp": 3375316019,
"pssi": -55,
BB Resources "channel_rssi": -55,
"snr": 10,
22 Widgets library IOC§F1‘0(1‘ : { [
&) 1mage gallery
& SCADA symbols
o .
SgiResourceslibry Items per page: 10 v 1-20f2 1< < > >l

M Notification center

3.5.2.3 Deleting an integration

If you want to delete an integration, click the Delete integration button on the Integrations page.

3.5.2.4 Viewing sensor data on a dashboard

You can create a dashboard with ThingsEye to visualize the sensor data coming from the LT-22222-L. The
following image shows a dashboard created for the LT-22222-L. See Creating a dashboard in ThingsEye
documentation for more information.
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'((‘ ThingsEye.io i Dashboards > E§ Al > B Dragino LT-22222-L MOD1 I W o)

# Home Dragino LT-22222-L Dragino LT-22222-L MOD1 ~ (O Realtime - last minute {2}

/A Alarms

Entities aQa mB @ RO1-control RO2-control
B3 Dashboards
Name 4 Work_mode ACIT_mA AVI1_V ACI2_mA AvVI2_V DI1_status DI2_status
i Solution templates NEW
o Entities
o s DO1-control DO2-control

By Assets
IR Entity views
No entities found
3 Profiles
[ Device profiles

[ Asset profiles

<& Customers

@ Users I(emsperpage‘ 0 - ‘ 1-00f0

B Integrations center

5] Integrations

11 Data converters

<> Rule chains
A Edge management
o Instances

¢ Rule chain templates

3.6 Multicast downlink via chirpstack (Since versionv1.7)

Please follow the steps below.

1.First, configure the same multicast address (AT+MULTDADDR), multicast network session key
(AT+MULTNWKSKEY), and multicast application session key (AT+MULTAPPSKEY) on multiple devices
through AT commands.

2.Then set AT+DISFCNTCHECK=1.

3.Configure chirpstack server for multicast downlink.cd

3.7 Interface Details

3.7.1 Digital Input Ports: DI1/DI2/DI3 (For LT-33222-L, Low Active)

Supports NPN-type sensors.
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P52001-1-A LKk GND

3.7.2 Digital Input Ports: DI1/DI2

The DI ports of the LT-22222-L can support NPN, PNP, or dry contact output sensors.

The part of the internal circuit of the LT-22222-L shown below includes the NEC2501 photocoupler. The
active current from NEC2501 pin 1 to pin 2 is 1 mA, with a maximum allowable current of 50 mA. When
active current flows from NEC2501 pin 1 to pin 2, the DI becomes active HIGH and the DI LED status
changes.

__hfi-‘j*'\u* *ll; LI LN UH\HH'\

& ]

A L
z e
i f | i
A oz AN F}
o>+ T & 1

When connecting a device to the DI port, both DI1+ and DI1- must be connected.

Example 1: Connecting to a low-active sensor.

This type of sensor outputs a low (GND) signal when active.
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e Connect the sensor's output to DI1-

e Connect the sensor's VCC to DI1+.
When the sensor is active, the current between NEC2501 pin 1 and pin 2 will be:
Iz=DI1+/1K.

For example, if DI1+ =12V, the resulting current is Ig=12mA. Therefore, the LT-22222-L will be able to
detect this active signal.

Example 2: Connecting to a high-active sensor.
This type of sensor outputs a high signal (e.g., 24V) when active.
e Connect the sensor's output to DI1+
e Connect the sensor's GND DI1-.
When the sensor is active, the current between NEC2501 pinl and pin2 will be:
1z=DI1+/ 1K.

If DI1+ = 24V, the resulting current I is 24mA, Therefore, the LT-22222-L will detect this high-active signal.

Example 3: Connecting to a 220V high-active sensor.
Assume that you want to monitor an active signal higher than 220V without damaging the photocoupler
e Connect the sensor's output to DI1+ with a 50K resistor in series.
e Connect the sensor's GND DI1-.
When the sensor is active, the current between NEC2501 pinl and pin2 will be:
Iz=DI1+/51K.

If the sensor output is 220V, then Ig =DI1+ /51K =4.3mA. Therefore, the LT-22222-L will be able to safely
detect this high-active signal.

Example 4: Connecting to a Dry Contact sensor

From the DI port circuit above, activating the photocoupler requires a voltage difference between the DI+
and DI- ports. However, the Dry Contact sensor is a passive component and cannot provide this voltage
difference on its own.

To detect a Dry Contact, you can supply a power source to one of the pins of the Dry Contact. A reference
circuit diagram is shown below.
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Dry contact

VIN--12/24v

LT22222

Dl+

1.

Example 5: Connecting to an Open Collector

IID pE nll
Collector

R

DI-

VIN--12/24v

LT22222

'IC Ground

3.7.3 Digital Output Ports: DO1/D0O2

GND

NPN output: GND or Float. The maximum voltage that can be applied to the output pin is 36V.

Note: The DO pins will float when the device is powered off.
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GND

3.7.4 Analog Input Interfaces

The analog input interface is shown below. The LT-22222-L will measure the IN2 voltage to calculate the
current passing through the load. The formula is:

AC2 = (IN2 voltage )/12

VCC
L Load

-

GND N[ Current Path

Example: Connecting a 4~20mA sensor

We will use the wind speed sensor as an example for reference only.

Specifications of the wind speed sensor:

Red: 12~24V

Black: GND

Connection diagram:
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a84041000181a213

1D 33404 1000181a213

A1 1 s Lastactivity 14 seconds ago &

Overview  Livedsts  Messaging  Locstion  Payload formatters  Claiming  General settings

. Time Type Data preview B ® ExportasJson 1 Pau B clear

D f ACIL ®A: 8, ACIZ BA: 3.993, ANIL V: @, AVIZ_V: 8, DI1_status: « DI2_status: + DOL_Status: » DO2_status: , HiEdma
4 Forsard wplink data message - - - - = - - =

Example: Connecting to a regulated power supply to measure voltage
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A 09:49:53 Forward uplink data message DevAddr: 26884025 <> MR | Payload: { ACTA_mA: @, ACI2_mA: @, AVI1_V: 11.995, AVI2_V: @, DI status: . DIZ_status: , DO1_status: . DO2_status:
/N 89:49:53 Successfully processed data message DevAddr: 26084825 <> Ig

A @9:49:41 Forward uplink data message DevAddr: | 26084026 | < IR Payload: { ACI1_mA: @, ACIZ mA: @, AVIL1_V: 11.969, AVI2_V: @, DI1_status: , DIZ_status: » DO1_status: , DO2_status:

Specifications of the regulated power supply:
Red: 12~24v
Black: GND

3.7.5 Relay Output

The LT-22222-L has two relay interfaces, RO1 and RO2, each using two pins of the screw terminal (ROx-1 and
ROx-2 where x is the port number, 1 or 2). You can connect a device's power line in series with one of the
relay interfaces (e.g., RO1-1 and RO1-2 screw terminals). See the example below:

Note: The ROx pins will be in the Open (NO) state when the LT-22222-L is powered off.
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LI
|
L
G o 7 Relay CONTROL
sy ol o R
mng mmzs : / :
I Il | |
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§R26+ 13 101 L - -———=d
A T o e
AL g 19 02 13
0 I3 03 e NFB‘JB
— 1 14+ 04
5 12 F————— L — —— 4
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3 I7 o7 —j;— | !}(’ |
R e |
+ [mh | =

GND ULNZO003AD

3.8 LED Indicators

The table below lists the behaviour of LED indicators for each port function.

LEDs Feature

PWR

X

Always on when there is power

Device booting: TX blinks 5 times.

Successful network joins: TX remains ON for 5 seconds.

Transmit a LoRa packet: TX blinks once
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RX RX blinks once when a packet is received.
DO1 For LT-22222-L: ON when DO1 is low, OFF when DO1 is high

DO2 For LT-22222-L: ON when DO2 is low, OFF when DO2 is high

DI1 For LT-22222-L: ON when DI1 is high, OFF when DI1 is low
DI2 For LT-22222-L: ON when DI2 is high, OFF when DI2 is low
RO1 For LT-22222-L: ON when RO1 is closed, OFF when RO1 is open
RO2 For LT-22222-L: ON when RO2 is closed, OFF when RO2 is open

4. Using AT Commands

The LT-22222-L supports programming using AT Commands.

4.1 Connecting the LT-22222-L to a PC

You can use a USB-to-TTL adapter/converter along with a 3.5mm Program Cable to connect the LT-22222-L
to a PC, as shown below.

TO LT-22222-L

= . : = __P=E=’-——*B‘=
: cl = = [melRXD| 8
T = v L J, GND1 _/ TXD <---> RED ::z::ti:z ,{‘/
e M [ [y 25V = ' RXD <----> WHITE

GND <----> BLACK

TQ COMPUTER

to USB-TTL TXD

On the PC, you need to set the serial tool (such as PuTTY or SecureCRT I€) to a baud rate of 9600 to access
the serial console of LT-22222-L. Access to AT commands is disabled by default, and a password
(default: 123456) must be entered to enable AT command access, as shown below:
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NEF) W|E) BBV ERO) &EM BExES) IHRL)  =EEH)
WHRIR  BRBEa3 FRT 0 4
| abyun_E AR R | | Serial-cOMO |

DRAGINO LT-33222-L Device
Image version: v1.0
Frequency Band: INB65

= 1. 00 01 8 85 ED
Enter‘ Password to Active AT Commands | ask enter password I

T UPLiﬂkCOUntEr= O #wwes

TX on freq 865985000 Hz at DR 5

TxDone

LxTimeQut

correct Password |
mewuu

entered correct password

#aEx% UpLinkCounter= Q #®#%%%
TX on freq 865985000 Hz at DR 5
TxDone

r¥TimeOut

4.2 | T-22222-L related AT commands

The following is the list of all the AT commands related to the LT-22222-L, except for those used for
switching between working modes.

e AT+<CMD>?:Help on <CMD>

e AT+<CMD>:Run <CMD>

e AT+<CMD>=<value>: Set the value

e AT+<CMD>=?: Get the value

e ATZ: Trigger a reset of the MCU

e AT+FDR: Reset Parameters to factory default, reserve keys

e AT+DEUI: Get or set the Device EUI (DevEUI)

e AT+DADDR: Get or set the Device Address (DevAddr)

e AT+APPKEY: Get or set the Application Key (AppKey)

e AT+NWKSKEY: Get or set the Network Session Key (NwkSKey)

e AT+APPSKEY: Get or set the Application Session Key (AppSKey)

e AT+APPEUI: Get or set the Application EUI (AppEUI)

e AT+ADR: Get or set the Adaptive Data Rate setting. (0: OFF, 1: ON)

e AT+TXP: Get or set the Transmit Power (0-5, MAX:0, MIN:5, according to LoRaWAN Specification)
e AT+DR: Get or set the Data Rate. (0-7 corresponding to DR_X)

e AT+DCS: Get or set the ETSI Duty Cycle setting - O=disable, 1=enable - Only for testing
e AT+PNM: Get or set the public network mode. (0: off, 1: on)

e AT+RX2FQ: Get or set the Rx2 window frequency

e AT+RX2DR: Get or set the Rx2 window data rate (0-7 corresponding to DR_X)

e AT+RX1DL: Get or set the delay between the end of the Tx and the Rx Window 1 in ms
e AT+RX2DL: Get or set the delay between the end of the Tx and the Rx Window 2 in ms
e AT+IN1DL: Get or set the Join Accept Delay between the end of the Tx and the Join Rx Window 1 in ms
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AT+JIN2DL: Get or set the Join Accept Delay between the end of the Tx and the Join Rx Window 2 in ms
AT+NJIM: Get or set the Network Join Mode. (0: ABP, 1: OTAA)

AT+NWKID: Get or set the Network ID

AT+FCU: Get or set the Frame Counter Uplink (FCntUp)

AT+FCD: Get or set the Frame Counter Downlink (FCntDown)

AT+CLASS: Get or set the Device Class

AT+JOIN: Join Network

AT+N3S: Get OTAA Join Status

AT+SENDB: Send hexadecimal data along with the application port
AT+SEND: Send text data along with the application port

AT+RECVB: Print the last received data in binary format (with hexadecimal values)
AT+RECV: Print the last received data in raw format

AT+VER: Get the current image version and Frequency Band

AT+CFM: Get or Set the confirmation mode (0-1)

AT+CFS: Get confirmation status of the last AT+SEND (0-1)

AT+SNR: Get the SNR of the last received packet

AT+RSSI: Get the RSSI of the last received packet

AT+TDC: Get or set the application data transmission interval in ms
AT+PORT: Get or set the application port

AT+DISAT: Disable AT commands

AT+PWORD: Set password, max 9 digits

AT+CHS: Get or set the Frequency (Unit: Hz) for Single Channel Mode
AT+CHE: Get or set eight channels mode, Only for US915, AU915, CN470
AT+CFG: Print all settings

4.2 Common AT Command Sequence

4.2.1 Multi-channel ABP mode (Use with SX1301/LG308)

If the device has not yet joined the network:

123456 //Enter the password to enable AT command access

AT+FDR //Reset parameters to factory default, Reserve keys

123456 //Enter the password to enable AT command access

AT+NIM=0 //Set to ABP mode

ATZ //Reset MCU

If the device has already joined the network:

AT+NIM=0
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4.2.2 Single-channel ABP mode (Use with LG01/LG02)

123456 // Enter the password to enable AT commands access

AT+FDR // Reset parameters to Factory Default, Reserve keys

123456 // Enter the password to enable AT command access

AT+CLASS=C //Setto CLASS C mode

AT+NJM=0 // Setto 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 868.4 MHz

AT+RX2FQ=868400000 // Set RX2 frequency to 868.4 MHz (according to the result from the server)
AT+RX2DR=5 // Set RX2 DR to match the downlink DR from the server. See below.

AT+DADDR=26 01 1AF1 //Set Device Address. The Device Address can be found in the application on
the LoRaWAN NS.

ATZ // Reset MCU

Note:
1. Ensure that the device is set to ABP mode in the LoRaWAN Network Server.
2. Verify that the LG01/02 gateway RX frequency matches the AT+CHS setting exactly.

3. Make sure the SF/bandwidth settings in the LG01/LG02 match the settings of AT+DR. Refer to this
linkr? to see what DR means.

4. The commands AT+RX2FQ and AT+RX2DR enable downlink functionality. To set the correct
parameters, you can check the actual downlink parameters to be used as shown below. Here, RX2FQ
should be set to 868400000 and RX2DR should be set to 5.

dragino-1b81c8 Status ~ System~ Metwork ~ Service ~  Logout

FreqINFO Report RxTxJson ErrorMSG

(RXPKT): [up] {"repk™:[{"time™"2019-05-07T09:31:22.561146Z","tmst":3779985079,"chan™0,"rfch™:1,"freq":868.400000,"stat": 1,"modu™"LORA", "datr"."SFTBW12
Receive(HEX):40241d012600740002f6fc2e6620b44494ae2babbasT

(RXPKT): [up] {"r<pk":[{"time","2019-05-07T09:31:32.5756562", "tmst". 3789999589, "chan".0,"rfch":1,"freq":868.400000,"stat":1,"modu”;"LORA","datr"."SFTBW12
(TXPKT): [down] {"txpk™{imme".false,"tmst": 3790999589, freq™.868.4,"rfch™.0,"powe™. 14,"modu™."LORA","datr"."SFTBW125","codr":"4/5" "ipol":true, "size™: 17, "n
Receive(HEX):40241d012600010002ec83f4799795¢cM1adb108c25e2

(RXPKT): [up] {"repk™:[{"time™"2019-05-07T09:31:52.3284872" "imst": 3809752418, "chan™0,"rfch™:1,"freq":868.400000,"stat":1 "modu™:"LORA" "datr":"SFTBW12
(TXPKT): [down] {"txpk"-{"imme"-false “tmst":3810752418 "freq™:868.4 "rfch":0."powse™: 14, "modu”:"L ORA" "datr:"SFTBW125" "codr":"4/5" "ipol":true “size": 17 ."nt

4.2.3 Change to Class A
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If the sensor has JOINED:
AT+CLASS=A
ATZ

5. Case Study
5.1 Counting how many objects pass through the flow line

See How to set up to setup counting for objects passing through the flow line.

6. FAQ

This section contains some frequently asked questions, which can help you resolve common issues and
find solutions quickly.

6.1 How to update the firmware?

Dragino frequently releases firmware updates for the LT-22222-L. Updating your LT-22222-L with the latest
firmware version helps to:

e Support new features
e Fixbugs
e Change LoRaWAN frequency bands

You will need the following things before proceeding:

e 3.5mm programming cable (included with the LT-22222-L as an additional accessory)

e USBto TTL adapter/converter

e Download and install the STM32 Flash loader. (replaced by STM32CubeProgrammer)

e Download the latest firmware image from LT-22222-| firmware image filest. Check the file name of
the firmware to find the correct region.

O Asof this writing, the latest firmware version available for the LT-22222-L is v1.6.1.

Below is the hardware setup for uploading a firmware image to the LT-22222-L:

TQ COMPUTER
= - TO LT-22222-L

G = : _/ TXD < > RED 10 USB-TTL GND f/
G e L M @ +5V! i i to USB-TTL RXD
ool by 27| RXD <----> WHITE 10 USB-TTL TXD

GND <----> BLACK
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Start the STM32 Flash Loader and choose the correct COM port to update.
For LT-22222-L.:

Hold down the PRO button, then briefly press the RST button. The DO1 LED will change from OFF to ON.
When the DO1 LED is ON, it indicates that the device is in firmware download mode.

@ Flash Losder Demansiratr L & Flash Loader Bemnonsiratar . e

Lyy .. Lys. ..

Select Fra commanesion pod snd sl pefings, Heen chok nest io opsn
conrchon.

; Tanget i resdable. Fleass chok it 1o procesd

Cowinn bod ol | areubed
& LsAT
:.::: m : ::: IE-";“—;I Board detected«! ]
bt [ o) Team [0 o |:‘E>
Pressing the PRO button on

device, then press the RST button.
The DO2 LED will blink once. Then

click the Next. Select Mext
| b [ oo pack || e | e
- Flath Losder Devnanatrator e - — 5@ Flazh Loader Demonstrator e s
Plegne, peleol pous devace o e iwgel loi £ Eume
Taspen  [STREIAO o3 o2 o1 VI ] = _ J
o | Usually need to wait for a & Dosricadiadevce YOU CaN S€ the location of
mo w5 nt . Dosmicadbomfle  YOUT ROQFBMMING s

[E e T 905 TS 51 M2k mpansion, LAWEN Y ||

% Eoonneconaypage: T HoEwes T Global Erase

@ i | A000000 - I S 16 the s pooguam

[~ Optmize Flemove some FF1] W Verily aher dosrioasd

T Ay opkion bytes. | =]
[l TerTS—— '

Ugload b e

[ =l

| =

[oresgie =] [wriTEPROTECTION =] J
Goon

MJ:_?I_-_I_ :'“"_'.
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4 Flash Loader Demonstrator i — | 4 Flash Loader Demonstrator = -

Lys oo Lyy.own

Tagst  STHIAD 432 I_15K Tagel  STHIAO a3 a1 160
Map s STMIZL0_ 63«2 11505 5Tmap Mlapfle  STHIALO 3 &2 ol 143 STmap
Opessticns DOWHLOAD Opesations DOWHLOAD
Fil iy E\FH%H'FH"S'MIEW Fiie name  EAGTE P TR0S TS

WS T kel mparaion | N1 2 Pseects\Midihigpl WS TR b wpasnisor_ LMW1 1. 2\ Progacts\Muliippl
Flesics  50.24 KB (51443 byess) Fioise 50,28 KB [51448 bytet]
Stabus  B.SKB [BBA2 bytns) of 5024 KB 51448 bytes) Stgbus 5024 KB [S1468 bytess] of S0L.24 KB [51448 bytes]
T D004 Te D053

Whiling for dovioad The programming has been
v S
] Dewnloading data 13% Dawnload operation finished successtully

|—| [ I Back || | Closts |

Note: If you have lost the programming cable, you can make one from a 3.5 mm cable. The pin mapping is
as follows:

to USB-TTL GND f /

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

6.2 How to change the LoRaWAN frequency band/region?

You can follow the introductions on how to upgrade the image. When downloading, select the required
image file.

6.3 How to set up LT-22222-L to work with a Single Channel Gateway, such
as LG01/LG02?

In this case, you need to set the LT-22222-L to work in ABP mode and transmit on only one frequency.

We assume you have an LG01/LG02 working on the frequency 868400000. Below are the steps.
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Step 1: Login to The Things Stack Sandbox account and create an ABP device in the application. To do this,
use the manual registration option as explained in section 3.2.2.2, Adding a Device Manually.

Select Activation by Personalization (ABP) under Activation Mode. Enter the DevEUI exactly as shown on the
registration information sticker, then generate the Device Address, Application Session Key (AppSKey), and
Network Session Key (NwkSKey).

(((‘ T oS STACK [@  Applications > dragino-docs > End devices > Register end device +v YTy B8v i

®) Activation by personalization (ABP)

Home Gateways Define multicast group (ABP & Multicast)

Additional LoRaWAN class capabilities @

Q_ search ctrl|[ K
Class C (Continuous)

dragino-docs Network defaults @
Use network’s default MAC settings

EE Application overview .
Cluster settings @

@ End devices Skip registration on Join Server

El Live data
hd} Payload formatters v

Provisioning information
KN Integrations N

DevEUI®
2 Collaborators v

© Generate /50 used
£ APl keys
{8} General settings Device address @ *
G Generate

Top end devices +

AppSKey @ *
& 12222211 ppotey

G Generate
NwkSKey @ *
G Generate
End device ID® *
my-new-device
After registration
®) View registered end device
Register another end device of this type
Register end device

@ Resources eul  v3.32.2.a0014352f0

A Ensure that the Device Address (DevAddr) and the two keys match between the LT-22222-L and
The Things Stack. You can modify them either in The Things Stack or on the LT-22222-L to make
them align. In The Things Stack, you can configure the NwkSKey and AppSKey on the settings
page, but note that the Device Address is generated by The Things Stack.

Step 2: Run AT commands to configure the LT-22222-L to operate in single-frequency and ABP mode. The
AT commands are as follows:

123456 : Enter the password to enable AT access.

AT+FDR : Reset parameters to factory default, keeping keys reserved.
AT+NJM=0 : Set to ABP mode.

AT+ADR=0 : Disable the Adaptive Data Rate (ADR).

80/84



LT-22222-L -- LoRa I/O Controller User Manual

AT+DR=5 : Set Data Rate (Use AT+DR=3 for the 915 MHz band).
AT+TDC=60000 : Set transmit interval to 60 seconds.
AT+CHS=868400000 : Set transmit frequency to 868.4 MHz.
AT+DADDR=xxxXx : Set the Device Address (DevAddr)
AT+APPKEY=xxxx: Get or set the Application Key (AppKey)
AT+NWKSKEY=xxxx: Get or set the Network Session Key (NwkSKey)
AT+APPSKEY=xxxx: Get or set the Application Session Key (AppSKey)

ATZ : Reset MCU.

The following figure shows the screenshot of the command set above, issued using a serial tool:

RRRERR UDL-ancDur-ltert- D, HHEHS W

T% on freq 865402500 HZ at DR 3
txDone

Ccorrect Password

rxTimeout

AT+r xTimeout

FD

wewww ol inkCounters Q =%%ww

Tx on freg 865402500 Hz at DR 5
TxDone

R

DRAGINO LT-33222-L Device
Image version: v1.0

Freguency Band: INBG5

DevEui= A8 40 41 00 01 81 &5 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

AT+TDC=60000

K
ATH+CH5=8684 00000
QK
AT+DADDR=26 01 1A F1
O
ATZ

PRIV LT [ - A A A UI:'\'JILI:

Image Version: v1.0

Frequency Band: IN865

DevEui= AB 40 41 00 01 81 &5 EE
Enter Password to Active AT Commands

JOINED

#xess PpLinkCounter= O ##%**

Tx on freq 868400000 HZ at DR 5
TxDone

rxTimeout

LXT1 megut

6.4 How to change the uplink interval?

Please see this
link: http://wiki.dragino.com/xwiki/bin/view/Main/How%20t0%20set%20the%20transmit%20time%20intel

6.5 Can | see the counting event in the serial output?
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You can run the AT command AT+DEBUG to view the counting event in the serial output. If the firmware is
too old and doesn’ t support AT+DEBUG, update to the latest firmware first.

6.6 Can | use point-to-point communication with LT-22222-1?

Yes, you can. Please refer to the Point-to-Point Communication of LT-22222-L 4 page. The firmware that
supports point-to-point communication can be found herer?.

6.7 Why does the relay output default to an open relay after the LT-22222-L
is powered off?

e Ifthe device is not properly shut down and is directly powered off.

e It will default to a power-off state.

e Inmodes 2 to 5, the DO/RO status and pulse count are saved to flash memory.
o After a restart, the status before the power failure will be read from Flash.

6.8 Can | set up LT-22222-L as an NC (Normally Closed) relay?

The LT-22222-L's built-in relay is Normally Open (NO). You can use an external relay to achieve a Normally
Closed (NC) configuration. The circuit diagram is shown below:

12v DC- to GND 12v Input Power

12v 12v I I
DC+ DC-
B

II |
s

Internal Connected

FY-T731C

PNP
Wiring Diagram

=
o=z
00

z2POVePeDDd

Use RO1 to control the on/off of 12v
Control External Device
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6.9 Can the LT-22222-L save the RO state?

To enable this feature, the firmware version must be 1.6.0 or higher.

6.10 Why does the LT-22222-L always report 15.585V when measuring the
AVI?

Itis likely that the GND is not connected during the measurement, or that the wire connected to the GND is
loose.

7. Troubleshooting

This section provides some known troubleshooting tips.

7.1 Downlink isn't working. How can | solve this?

Please refer to this link for debugging instructions: LoRaWAN Communication Debug

7.2 Having trouble uploading an image?

Please refer to this link for troubleshooting: Firmware Upgrade Instruction

7.3 Why can't1join TTN in the US915 /AU915 bands?

It might be related to the channel mapping. Please refer to this link for details.t®

7.4 Why can the LT-22222-L perform uplink normally, but cannot receive
downlink?

The FCD count of the gateway is inconsistent with the FCD count of the node, causing the downlink to
remain in the queue.
Use this command to synchronize their counts: Resets the downlink packet count
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8. Ordering information

LT-22222-L-XXX:

XXX:

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

CN779: LT with frequency bands CN779

9. Package information

Package Includes:

1 x LT-22222-L 1/O Controller

1 x LoRa antenna matched to the frequency of the LT-22222-L
1 x bracket for DIN rail mounting

1x 3.5 mm programming cable

Dimension and weight:

Package Size / pcs : 145X 80X 50 mm
Weight /pcs: 180 g

10. Support

Support is available Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different time zones, we
cannot offer live support. However, your questions will be answered as soon as possible within the
aforementioned schedule.

Please provide as much information as possible regarding your inquiry (e.g., product models, a
detailed description of the problem, steps to replicate it, etc.) and send an email
to support@dragino.ccrf

11. Reference

LT-22222-L: http://www.dragino.com/products/lora-lorawan-end-node/item/156-1t-22222-.htm| %
Datasheet, Document Baser®

Hardware Sourcer?
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