() seeed

SenseCAP T2000 Tracker

User Guide
V1.0

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com


http://www.seeedstudio.com

seeed

Content

1 Introduction 1
1.1 Features 1

2 Specification 8
2.1 Model Specification 8
2.2 General Parameters 9

3 Get Started with SenseCAP T2000 Tracker 11
3.1 Hardware Overview 11
3.2 Device Functions 13
3.2.1 Work Mode 13
3.2.2 Sensor Function 14
3.2.3 Data Cache 15
3.2.4 Button Function 16

3.3 Get Started 17
3.3.1 Connect to SenseCraft App 17
3.3.2 Quick Configuration 19
3.3.3 Advanced Configuration 20
3.3.4 Device Data View 34

3.4 SenseCAP API 39

4 Integrated with LoRaWAN Network Server 40
4.1 Connect to The Things Network 40
4.2 Connecting to Helium 49
4.3 Connect to AWS loT Core 59

5 Payload Format 83
5.1 Uplink Packet Parsing 83
5.2 Downlink Packet, FPort=5 107

6 FAQ 115
6.1 Location Related 115
6.2 Battery Related 116

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. = www.seeedstudio.com



http://www.seeedstudio.com

() seeed

1 Introduction

SenseCAP T2000 Tracker, an industrial-grade LoORaWAN® asset tracker, supports

GNSS, Bluetooth and Wi-Fi positioning for reliable tracking across indoor and
outdoor environments. It features IP67 protection, a built-in 3-axis accelerometer
that detects the motion status, and an anti-tamper button that triggers a top-priority
alarm if the device is removed. The T2000-A and T2000-B support long-lasting
battery operation and are now also ATEX certified, while the solar-powered T2000-C
with a rechargeable battery ensures continuous outdoor use, making the series ideal

for long-term, maintenance-free asset tracking.

1.1 Features

® Device Interaction

The T2000 is designed with intuitive interactions for an excellent user experience.
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« Multi-color RGB Status Light « Anti-tamper button
Different colors and status clearly Triggers top-priority alarm

indicate device status. instantly when the device is

removed.

v
* Magnetic Switch « 3-axis accelerometer
Hole-free design for easy power Detects if the device is
on/off and Bluetooth pairing. moving, stationary, or even

violently shaken.

® Precise Tracking

The T2000 Series provides reliable and continuous asset tracking across diverse
environments. It supports multiple positioning methods including GNSS, BLE, and
Wi-Fi. It can automatically selects the appropriate method based on signal
availability, enabling flexible and seamless monitoring in different deployment

scenarios.

Bluetooth
Scan

Wi-Fi Scan
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1. Outdoor GNSS Positioning

® High-performance GNSS module delivering meter-level accuracy (5-10 m)
® Supports global multi-constellation: GPS, BeiDou, Galileo and GLONASS

GNSS Positioning (Outdoor)

Global Satellite System
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2. BLE & Wi-Fi Positioning
® Tracker scans the MAC addresses and RSS! of nearby Wi-Fi / Bluetooth signals

® Data is uploaded via LoRaWAN to the application server
® The application server calculates the real geographical location based on the
MAC addresses and signal strengths (RSSI)
Wi-Fi / Bluetooth Positioning

Bluetooth Beacon
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® Long-Range LoORaWAN® Connectivity

Our devices achieve communication ranges of up to 9.6 km in open environments
through LoRaWAN® technology. Engineered for harsh conditions, they deliver
consistent and reliable data transmission even in remote locations, ensuring

stable and continuous network connectivity for critical applications.

auran
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Result of
the Distance Test

9.61KM

® Years of Battery Life
T2000-A / T2000-B

Built with a 8000 mAh battery, allowing them to operate for over one year when
using GNSS with hourly uplinks. With longer uplink intervals, their battery life can
extend up to 7~9 years, providing long-term reliability for various deployment

scenarios.

T2000-C (with Solar Panel)

Equipped with a 0.5 W solar panel and a 4000 mAh rechargeable battery, the
T2000-C supports multi-year, low-maintenance operation under regular sunlight

and moderate uplink intervals.
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*Actual battery life varies with uplink interval, positioning mode, and deployment

environment. Use the Battery Life Calculator for details.

Work Mode GNSS Only Bluetooth Only GNSS + Bluetooth
Upload Interval Th 12h 24h Th 12h 24h Th 12h 24h
: EUB6ES 45422 26556  3404.26 125737 410256 441379 386.24 244275 323232
Battery life
(Day)

UsS915 50553 279476 351648 353591 460432 467153 4878  2746.78 347826

® Active Safety

Anti-Tamper Alert: Once installed, the rear anti-tamper button remains engaged.
The moment the device is removed, it instantly triggers a top-priority alarm to

protect your core assets.

Vibration & Movement Detection: Built-in 3-axis accelerometer, monitoring for

suspicious activity in real-time, preventing incidents before they escalate.

Instant Notifications: Delivers critical alerts directly to your phone within seconds,

empowering you to act immediately.

Anti-tamper button
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® Offline Data Storage

The device features robust local storage, capable of securely holding up to 1,000
data records. Even if the LoORaWAN network becomes temporarily unavailable, it

continues logging data without interruption.

Assuming the device remains continuously out of LoORaWAN coverage,

1. At an uplink interval of 1 hour, it can retain approximately up to 41 days of historical data.
2. At an uplink interval of 12 hours, it can store over 500 days of historical data.

3. At an uplink interval of 24 hours, it can retain more than 1000 days of historical data.

Once the device moves back into an area with LoRaWAN coverage, it will
automatically transmit all previously stored records, ensuring that your data

remains complete and never gets lost.

® Multiple installation methods

The T2000 tracker offers versatile installation methods to suit diverse tracking
needs. It can be securely mounted with screws, making it ideal for use on
containers and trucks. For livestock monitoring, the device can be firmly secured
with a strap. Additionally, it can be easily attached using a double-sided 3M

sticker for quick and reliable placement.

Mount with Screws Secure with a Strap Attached With
Double Sided 3M Sticker
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® All-in-One Software Platform Management

Seamlessly integrated with the SenseCraft App, providing an end-to-end solution
from QR code activation and Bluetooth configuration to real-time map tracking,

remote parameter setup, and alarm Management.

/ SenseCraft
¥ Felinstant response
¥, @ Proactive/defense
e Security.
wieiAlert

-
2, XiliEco Park

. Tracker T2000-A @

MBI, Faxconn Shenzhen, Longhua Sub-
District, Longhua District, Shenzhen,
Guangdong Province, 518110, China
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2 Specification

2.1 Model Specification

We provide three different solutions for users, and comes in three versions: A, B and C.

T2000-A/T2000-B: Designed for extreme environments with a robust 8000mAh built-
in battery, and IP67-rated protection. Both support GNSS and Bluetooth positioning,
with the T2000-B offering expanded positioning capabilities through the addition of

WiFi scanning technology.

T2000-C: Combining a 4000mAh rechargeable battery with a 0.5W solar panel for
extended operational life. It supports GNSS and Bluetooth positioning and maintains
reliable performance in temperatures from -20°C to 60°C, all while providing the

same IP67 protection as the other models.

Parameter SenseCAP T2000-A SenseCAP T2000-B SenseCAP T2000-C
Operating Temperature -40 ~ 85°C -20 ~ 60°C (Charging: 0-45°C)
Power Supply Built-in Li/SOCI, Battery Built-in Rechargeable Battery + 0.5W Solar Panel
Battery Capacity 8000mAh 4000mAh
- GNSS
Positioning Mode o - BLE - GNSS
- BLE T - BLE
- Wi-Fi
IP Rating IP67. ATEX IP67. ATEX IP67
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2.2 General Parameters

Parameter Specification
Product Model T2000-A/B
LoRa Chip SX1262

LoRa Frequency Band EU868, US915, IN865, AU915, AS923, KR920, RU864

GNSS: L76K

GPS L1 C/A, QZSS L1: 1575.42 MHz
GLONASS L1: 1602.5625 MHz
BeiDou B1: 1561.098 MHz

BLE: nRF52840

Positioning Method
Bluetooth 5.0

[TTO00-B Only]
WIiFi: ESP8684

Passive Scan
Power Supply Primary Battery
Battery Type / Capacity Li/SOCI2 (ER18505)/8000mAh
Enclosure Material PC+10% Glass Fiber
3-Axis Accelerometer  3-Axis Accelerometer to detect movement
Protection Rating IP67 / ATEX

Dimensions 117 x 65 x 30 mm

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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Parameter Specification
Weight 1809

Parameter Specification
Product Model T2000-C
LoRa Chip SX1262

LoRa Frequency Band

Positioning Method

Power Supply

Battery Type / Capacity
Enclosure Material
3-Axis Accelerometer
Protection Rating
Dimensions

Weight

EU868, US915, IN865, AU915, AS923, KR920, RU864

GNSS: L76K

GPS L1 C/A, QZSS L1: 1575.42 MHz
GLONASS L1: 1602.5625 MHz
BeiDou B1: 1561.098 MHz

BLE: nRF52840
Bluetooth 5.0

0.5W Solar Panel + Rechargeable battery

Ternary lithium battery (INR18500np) / 4000mAh
PC+10% Glass Fiber

3-Axis Accelerometer to detect movement

P67

117 x 65 x 30 mm

1809
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3 Get Started with SenseCAP T2000 Tracker

3.1 Hardware Overview

® Exploded View

»  Multi-color RGB Status Light
% 1 ‘ + Anti-tamper button

l

Magnetic Area

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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2 * Screw
-+ Tamper-proof Button

A

Wi-Fi Antenna

LoRa Antenna

——= Back Cover

A

* Bluetooth Antenna

L'a

W * Waterproof Casket

Enclosure «
—= GNSS Antenna

+ Battery

T2000-A/B Exploded View

2 . screw
-+ Tamper-proof Button

A

Wi-Fi Antenna s

LoRa Antenna

Back Cover

A

* Bluetooth Antenna
Enclosure o

2
W Waterproof Gasket
~——* GNSS Antenna

Solar Panel =——

+ Battery

T2000-C with Solar Panel Exploded View

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 12


http://www.seeedstudio.com

seeed

® Operating Environment

SenseCAP T2000 Tracker is designed to operate reliably within a specific
temperature range to ensure stable performance and battery safety. Please make
sure the device is used and charged within these temperature ranges to avoid

performance degradation or battery issues.

Parameter T2000-A / T2000-B T2000-C with Solar Panel
Operating
-40 °C ~ 85 °C -20°C ~60 °C
Temperature
Charging
/ 0°C~45°C
Temperature

3.2 Device Functions

3.2.1 Work Mode

To apply to different scenarios, there are several different working modes on the

SenseCAP T2000 tracker, which you can choose according to your needs.

Work o
Description Scene
Mode
If you need to locate the device
Only heartbeat packets are uploaded, for a long time and the device
; ; i can run for a long time before
Standby just includes battery info. |
being charged, the cloud
Mode  1he locati be obtained using th - -
e location can be obtained using the  p|atform can issue a location
LoRa downlink command. request command to locate the
device.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 13
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Work
Mode

Periodic
Mode

Event

Mode

Description

Set an interval at which the device
periodically uploads location, 3-axis

accelerometer data, and battery info.

Adjust the upload interval based on the
3-axis accelerometer sensors, including
motion events, motionless timeout, and
shock events. The device will upload
location, 3-axis accelerometer data and
battery info whenever an event is

triggered.

Scene

Recommended for most

scenarios

® Asset tracking

® Livestock monitoring

It is recommended when you
need to monitor the movement

status of the tracking object.

3.2.2 Sensor Function

The SenseCAP T2000 Tracker is equipped with 3-Axis Accelerometer.

® You can choose to enable or disable the sensor in the SenseCraft App

(disabled by default).

® You can configure the corresponding thresholds for the 3-axis accelerometer

based on your application needs, motion/motionless event and shock event

are triggered.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 14
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3.2.3 Data Cache

scan New Positioning

4

[— LORawWAN Signal Coverage is well ﬁ
YES
NO l

Data Stored in the cCache uUpload Real-time Data |«

\J

cache > 1000 entries Receive ACK

I 1
NO YES upload the cached Data

‘ ‘ (At 40s intervals, starting with the oldest packet)

wait the Next cycle cover the oldest Data Packet | New Real-time Data Trigger—
[

Cache Data is Empty

The device can cache data, which can be enabled through Bluetooth configuration by
opening Location Data Cache. The device uploads confirmation packets. When the
LoRaWAN signal coverage is weak or there is no network coverage, the device cannot
receive an ACK when uploading data. In this case, the data will be saved and entered
the next cycle. When the device successfully uploads data at some point, it will send

offline data.

The device uploads the real-time location data first. Once the platform returns an ACK
for that uplink, the tracker begins uploading the cached data stored locally, starting

from the oldest entries to avoid overwriting newer data.

The cache-uplink interval has been set to 40s. Cached data will be sent continuously
at this interval until either a new real-time location uplink is triggered or the platform

stops returning ACKs during the process.
The maximum number of data that can be cached is 1000 records.

Click the Clear Cache button will clear all cached data.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 15
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3.2.4 Button Function

® Magnetic Attachment Instructions

Status

Bluetooth Off

Action

Bring the magnet close to the sensor area and tap 4

Power On times quickly. Power on succeeds when the green

light turns on

Bring the magnet close to the sensor area and tap 4

Power Off times quickly. Power on succeeds when the green

light turns on

Bring the magnet close to the sensor area and tap 2

Bluetooth On times quickly. Bluetooth scanning is enabled when

the blue light flashes

Bring the magnet close to the sensor area and tap 2

times quickly

® LED Status Indicator

Status
Power ON
Power OFF

Joining Network
Join Success
Join Fail

Bluetooth Search

Bluetooth Connected

Tamper Alarm

LED Color Indicator Mode
Green Solid 1s
Green Solid 1s
Green Breathing
Green Fast blink 5 times

Red Fast blink 5 times
Blue Slow blink
Blue Solid

Red Rapid blink

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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Status LED Color Indicator Mode
Firmware Updating Creen Slow blink
Enter DFU Mode Green Solid

3.3 Get Started

3.3.1 Connect to SenseCraft App

1. Download and open the SenseCraft App (iOS App Store / Android Google Play)

GETITON
» Google Play

# Download on the
@& App Store

2. Login and tap “+" to scan the device QR code to add the device

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 17
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16:56 wll T G 16:54 ul = 05
SenseCraft 9 3
Add Device
ale ¢ Scan QR Code Manually Enter <
All  Default e o
Bind Device

. 100% (M)

SenseCAP Ass...

1CF7F1C074500011
Online | Default

Tracker T2000-B

. SenseCAP Asset

Please set the device name, group, Tips

and raphical location
geograp ‘ The device has been successfully added and

registered. Next, you can proceed with the

Scan the QR code on the device, or you can device configuration now or configure it later.

Device Name

manually enter the IDs.
SenseCAP Asset Tracker T2000-B @
Later
Device Group ()
Default v
Location

Shenzhen Management Line of Special o
Econemic Zone Highway, Xili Sub-
District, Nanshan District, Shenzhen,

Guangdong Province, 518000, China

A Device has been added ht w

Congratulations!
The device setup has been completed.

Mall Event User

3. Bring the magnet close to the sensor area and tap 4 times quickly to turn it on,
then tracker will enter the Bluetooth pairing automatically (if the tracker has
powered on, tap 2 times quickly to manually enter Bluetooth pairing), and select

device by SN.
There are 2 configuration modes:

® Quick Configuration: For quick start, you can select quick config the basic parameters

® Advanced Configuration: To set more parameters please check the following steps.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 18
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16:55 all ¥ 16:55 all 0D
4 Setup € Setup
Bind Device Configuration Bind Device Configuration

Pl h aconfigurationmode: (%)
When the device is in Bluetooth scan mode, the When the device is in Bluetooth scan mode, the
blue light flashes. Select your device's SN code blue light flashes. Select your device's SN code
(shown below)to configure. (shown below)to configure.
Quick Configuration
100057727254500015-T2000 Rapidly configure the necessary device parameters.

&

Scannin
g Advanced Configuration

Configure all device parameters to meet specific
work requirements.

Device Firmware Update

Firmware update via Cloud or local file.

3.3.2 Quick Configuration

For Quick Configuration, you only need to setup the following parameters:

® Frequency: it should be same as your gateway.

® Uplink interval: The uplink interval of Periodic Mode (default mode), you can set

other mode via “Device Bluetooth Configuration” on “User” page.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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16:56 all = 08

< 100057727254500015-T2000

. SenseCAP Asset Tracker T2000-A
.’ EUI: 1ICF7F1C074500011

Platform SenseCraft

*Set the device's working platform to SenseCAP, thus
the device will connect to the SenseCAP Cloud's
LoRaWAN Server.

Frequency Plan EUB68 v
*The recommended frequency plan has been selected

for you based on your location, and you can also

choose the frequency band you need.

Uplink Interval (min) 3

o “Interval for the device to periodically upload data.

Please a

iguration d ®

Work Mode Periodic Mode

Quick Configuration

Rapidly configure the necessary device parameters

Advanced Configuration

Configure all device parameters to meet specific
work requirements.

Tracker will try to join LoRaWAN network after exiting the Bluetooth pairing mode,
the green breathing light flashes when trying to join the network, and flashes 5 times

quickly if the network is successfully joined.

3.3.3 Advanced Configuration

® Open the APP and click Device Bluetooth Configuration in the User page. Then
select SenseCAP Asset Tracker T2000 to enter Setup to config the tracker.
® Follow the steps above to enter the Bluetooth pairing mode.

® Select the device by S/N (S/N is on the label of the device) and choose Advanced
Configuration. Then, the basic information of the tracker will be displayed after

entering.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 20
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17:00 74

all F 1D

zihan.zhang@seeed.cc

@

% Device Bluetooth Configuration

(7 Access API Key

@ Language

{& Unit Setting

@ Dashboard

O Security Center
Aa Privacy setting

o* Change password
£ Clear cache

(@ Current Version

) £

Device Mall

en

17:00 9
<

all F 1D

Template

Please select thedevice ¢

type

All devices support Bluetooth configuration
parameters. Select the device type and proceed to

Bluetooth pairing.

SenseCAP Asset
Tracker T2000
LoRaWAN Pasitioning
Device

°C
?
0.70MB >
3.2.0
gd|e
el

There are four configuration pages in total.

16:58 7

wil T 0D

4 100057727254500015-T2000

Information
Basic

Device Type
Device EUI

Device Model
Software Version
Hardware Version
LoRaWAN Version

Work Mode

Geolocation Strategy

LoRaWAN Class Type

Battery

Click the Measure in the Information

Settings

Tracker T2000-A

MG IZLEH D
Tracker T2000-A
V0.9

V1.1

V1.0.4

Periodic Mode
GNSS Only

ClassA

0%

ePaper DIY Kit

Vision Al Sensor
Alidentifies device types

16:58 7

reTerminal

)

$210x Sensor

Sensor device type

u
52100 Data Logger

Data acquisition
equipment

all T 02

£ 100057727254500015-T2000 [

Information

Platform @

Frequency Plan @

Packet Policy

LoRaWAN ADR @

Settings

Geolocation

Horkade

SenseCAP for The Things N... v

EUB68 ot

Restore LoRa Configuration

Send

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.
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£ Setup

o—o

Bind Device Configuration inish

When the device is in Bluetooth scan mode, the
blue light flashes. Select your device's SN code
(shown below)to configure.

100057727254500015-T2000

16:58 7 all T

£ 100057727254500015-T2000 [

Information Settings

LoRa Work Mode Geolocation LoRa

Heartbeat Interval {(min) @ 720

Enable 3-axis Sensor @

Enable Disassembly Alarm @

dife]le

Disassembly Alarm Duration (min) @
Periodic Mode v

Work Mode @

Uplink Interval (min) 144

www.seeedstudio.com

Please choose a configuration mode: ®

Quick Configuration

Rapidly configure the

y device

Advanced Configuration

Configure all device parameters to meet specific
work requirements.

Device Firmware Update

Firmware update via Cloud or lacal file.

16:59 ¢ all ¥

4 100057727254500015-T2000 [T

Information Settings

Work Mode Geolocation

Geolocation Strategy @ GNSS Only v

GNSS (GPS)

GNSS Max Scan Time (s) @ 60

Location Data Cache @

©

Clear Cache

Restore All Settings

- Basic page, then you will get the sensor values:

21
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1. 3-Axis Accelerometer (X /Y /Z Values)

® The device reports acceleration values along the X, Y and Z axes. These readings
help users understand the device’s posture, movement or vibration status during

operation or installation.
2. Tamper Button Status

® Pressed: the device is securely installed

® Not Pressed: the device is not fully mounted or has been removed

am -\ GEp -
| [

< 100057727254500035-T2000 | 4 100057727254500035-T2000

Settings Infarmation Settings

Hardware Version Vi Hardware Version via
LoRaWAN Version v1.0.4 LoRaWAN Version v1.0.4

Waork Mode Periodic Mode Work Mode Periodic Mode

G Strategy Wi ion Strategy i
-Fi I -Fi

LoRaWAN Class Type ClassA LoRaWAN Class Type ClassA

Battery 100% Battery 100%

Measurement Measurement

AccelerometerX AccelerometerX 168 mg
AccelerometerY AccelerometerY 658 mg

AccelerometerZ AccelerometerZ 658 mg

Tamper Button Status Not Pressed Tamper Button Status Pressed

|
— s

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com 22
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3.3.3.1 LoRa Parameters Setup

SenseCAP for The Things Network
SenseCAP for Helium

Helium

The Things Network

Other Platform

1. Platform

17:43 all = 17:44 wll T I 17:44 T R100]

¢ 100057727254500016-T2000 [T} <{  100057727254500015-T2000 [[] < 100057727254500015-T2000 [T

Information Settings Information Settings Information Settings

LoRa ‘Work Mode Geolocation Work Mode Geolocation Work Maode Geolocation
Platform @  Helium v Platform @  The Things Network v Platform @  Other Platform v
Frequency Plan @ EUB68 v Frequency Plan @ EU8E8 v Frequency Plan @ EUB68 v
Device EUI'D 1CF7F1C074500011 Activation Type @ OTAA v Activation Type @ OTAA %
AppEUI D BA3C7C5F99C2D970 Device EUI T 1CF7F1C074500011 Device EUI D) 1CF7F1C074500011
AppKey ) :;i::;g:g;:g:c‘l&FﬂA AppEUI O BA3C7C5F99C2D970 AppEUI D BA3C7C5F99C2D970
Packet Palicy i AppkeyD Foataraseases | Appkey© FaAIAToSB3668
LoRaWAN ADR @ o Packet Policy ic Packet Policy 1c

LoRaWAN ADR @ C

LoRaWAN ADR @ [ @)
Restore LoRa Configuration
“ Restore LoRa Configuration Restore LoRa Configuration
—_— —

Platform

SenseCAP for
The Things

Network

SenseCAP for

Helium

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Description

Default platform. It must be used with SenseCAP Gateway.
SenseCAP builds a proprietary TTN server that enables sensors to
be used out of the box when paired with an SenseCAP gateway.

SenseCAP Outdoor Gateway

SenseCAP Indoor Gateway

When there is the Helium network coverage, data can upload via
Helium. Devices run on a private Helium console of SenseCAP.

Users do not need to create devices on Helium console, out of the

www.seeedstudio.com 23
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box with SenseCraft App and Portal.

Helium Coverage

Helium Connect device to your public Helium console

The Things
Connect device to your TTN(TTS) server

Network

Other Platform Other LoRaWAN Network Server

2. Frequency Plan

Trackers are manufactured to support universal frequency plan from
863MHz~928MHz. Every single device can support 8 frequency plans, including
EU868, US915, AU915, AS923-1-TTN, AS923-2-TTN, IN865, KR920 and RU864.

Parameters Description

EU868 / US915 / AU915 / KR920 /
Frequency Plan Default EU868
IN865 / AS923-1 / AS923-2 / RU86G4A

LoRaWAN use confirm

Packet Policy 1C
packet

LoRaWAN parameters,
LoRaWAN ADR Default open default open is

recommended

When “Platform” switches back to  You can use this function
Restore LoRa
) ) SenseCAP from another platform,  when you need to restore
Configuration
LoRa parameters (EUI/App EUI/ LoRa parameters to factory
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App Key etc.) need to be restored defaults

NOTE: If you are unsure which frequency band is required in your area, please

consult our technical support team or refer to RP002-1.0.0 LoORaWAN® Regional

Parameters for detailed regional frequency information.

3. Activation Type

16:58 ¥ il = 0D 18:324 il F 18:33 4 il = O

< 100057727254500015-T2000 ] < 100057727254500015-T2000 [T < 100057727254500015-T2000 [T

Information Settings Information Settings Information Settings
Work Mode Geolocation LoRa Work Made Geolocation Work Mode Geolacation
Platform @ SenseCAP for The Things N... Platform @  The Things Network v Platform @  The Things Network v
Frequency Plan @ EU8E8 ~ Frequency Plan @ EU8BS v Frequency Plan @ EUB68 N
Packet Policy 1c Activation Type @ OTAA v Activation Type @ ABP v
LoRaWAN ADR @ O Device EUI T 1CF7F1C074500011 DevAddr T 00000000
AppEUI T 6A3C7C5F99C2D970 0000000000000000000
e Nwkskey © 0000000000000
Restore LoRa Configuration
e A184E4C3C40DACIB6FBA
AppKey O FBA1A795B3666 AppSKey [ 0000000000000000000
“ i i 0000000008000
Packet Policy 1c .
SenseCAP for Helium Packet Policy ic

LoRaWAN ADR @ ()
Helium LoRaWAN ADR @ 0

The Things Network

Restore LoRa Configuration ) .
Restore LoRa Configuration
B I - N e

The sensor supports two network access modes, OTAA by default.

Parameter Description

OTAA Over The Air Activation, it joins the network through Device EUI, App
(default) EUI, and App Key.
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Parameter Description

Activation By Personalization, it joins the network through DevAddr,

ABP
NwkSkey, and AppSkey.

The device uses OTAA to join the LoORaWAN network by default. So, it can set the
device EUI, App EUI and App Key.

Parameter Type
Device EUl 16, hexadecimal from O ~ F
App EUI 16, hexadecimal from O ~ F

App Key 32, hexadecimal from 0 ~ F

NOTE: When using the SenseCAP platform, the EUI, APP EUlI and APP Key are fixed

and are the same as the sensor label.
When the sensor is selected to be used with a public platform such as Helium or

TTN, the EUI will not change, and the sensor will generate a new fixed App EUIl and

App Key for network access.

To obtain EUI information in batches, please contact our sales team.

3.3.3.2 Work Mode Setup

Please setup the work mode according to your needs.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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Information Settings Information Settings Information Settings
= ... .

Heartbeat Interval (min) @ 720
Heartbeat Interval (min) @ 720 Heartbeat Interval (min) @ 720

Enable 3-axis Sensor @ ()
Enable 3-axis Sensor @ O Enable 3-axis Sensor @ o ()

Enable Disassembly Alarm @

Enable Disassembly Alarm @ O Enable Disassembly Alarm @ O

Disassembly Alarm Duration (min) @ 10
Disassembly Alarm Duration (min) @ 10 Disassembly Alarm Duration (min) @ 10

Work Mode @ Event Mode v
Work Mode @ Periodic Mode v Work Mode @ Standby Mode v

Uplink Interval - Non-event (min) @ 60

Q

Uplink Interval (min) 144
Restore All Settings
Shock Event @

Standby Mode

Restore All Settings

o

e I e

Event Mode
Motionless Event @

e

Parameters Description Default / Note

When no data is uploaded by the

device within the heartbeat
Heartbeat

interval, a heartbeat packet will Default 720 minutes.
Interval . .

be triggered. This packet only

contains battery information.

If this switch is turned on, 3-axis
Enable 3-axis sensor will be collected and

Off by default.

Sensor uploaded, but it will increase

power consumption.

If this switch is turned on, the
Enable
device activates an alarm when
Disassembly Enabled by default.
the device is removed after
Alarm
installation.

Disassembly This parameter specifies how This setting is only visible
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Alarm

Duration(min)

Work Mode

Uplink Interval

(min)

Restore All
Settings

long the device keeps reporting
after a Disassembly Alarm is
triggered, sending one real-time
position packet with the alarm

event every minute.

Standby Mode

Periodic Mode

Event Mode

Periodic Mode

when Enable Disassembly
Alarm is turned on. Default 3

minutes.

Uploads heartbeat packets
(battery level only) based on

the heartbeat interval.

Location and sensor data are
uploaded according to the

uplink interval.

Set threshold trigger
conditions based on
measured values such as
movement and shock, and
adjust the uplink interval

when no event is triggered.

Periodically locates and
uploads data. Default 60
minutes. Higher frequency
increases power

consumption.

Restore all configuration parameters to factory settings, including

LoRa, Work Mode, and Geolocation.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 28
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For Event Mode, there are three events:

Event Mode

Uplink
Interval -
Non-event

(min)

Shock Event

Motion

Event

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Description

This is the upload interval when no

events are triggered.

When the shock event is enabled,
the shock of the tracker will trigger a
data report, including the shock

event, location, and sensor data.

3-Axis Motion Threshold (mg)

When the acceleration exceeds the
set value, the device starts to move,
and when there is no movement for
2 minutes, the device movement
stops. Set the upload interval
according to the start movement

and stop movement.

3-Axis Motion Threshold (mg)

Default 60 minutes.

Range: 1~10080 min.

Off by default.

Default is 300. When the
acceleration exceeds 300mg,

the shock event is triggered.

Off by default.

Default is 30. When the
acceleration exceeds 30mg,
determine that the device is
in motion, when it is 2

Mminutes below this value,

www.seeedstudio.com 29
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Motionless

Event

Uplink Interval on Motion(min)

When the device is stationary in a location for more than a certain

Motionless Timeout(min)

determine that the device is

in motionless.

Set the upload interval for the

is in motion.

amount of time, a stationary timeout event is triggered.

Default is 360 minutes.

current state when the device

11:03 ol = &

< 100057727254500015-T2000 (7]

Information Settings

LoRa Work Mode Geolocation

Heartbeat Interval (min) @

Enable 3-axis Sensor @

Enable Disassembly Alarm @

Disassembly Alarm Duration (min) @

Work Mode @ Event Mode

Uplink Interval - Non-event (min) @

Shock Event @

Motion Event @

Motionless Event @

| @
| @)

60

11:03 ol T &8

< 100057727254500015-T2000 ]
Information Settings

LoRa Work Mode Geolocation

Work Mode @ Event Mode v

Uplink Interval - Non-event (min) @ 60

Shock Event @ ()

3-Axis Shock Threshold (mg) 300

Motion Event @ O

3-Axis Motion Threshold (mg) 30

Uplink Interval on Motion (min) 5

Motionless Event @ D

Motionless Timeout (min) 360

© 2008-2026 Seeed Technology Co.,
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3.3.3.3 Geolocation Mode Setup

The tracker supports positioning via GNSS, Wi-Fi (Only T2000-B support), and

Bluetooth.

® GNSS: The longitude and latitude can be directly obtained through GPS and
other satellite positioning, then upload data via LoRa.

® Wi-Fi: Passive scanning, uploads the scanned 5 MAC addresses via LoRa.
® BLE : Uploads the scanned 5 MAC addresses of Beacon via LoRa.

Geolocation

Strategy

GNSS Only

Wi-Fi Only

Bluetooth Only

Geolocation GNSS + Wi-Fi
Strategy

GNSS + Bluetooth

Wi-Fi + GNSS

Bluetooth + GNSS

Description

Default use GNSS. Only GNSS is

used for position.

Only Wi-Fi scans are used for

position.

Only Bluetooth scans are used

for position.

Use GNSS before Wi-Fi. If GNSS
fails, then use Wi-Fi in one

geolocation cycle.

Use GNSS before Bluetooth. If
GNSS fails, then use Bluetooth in

one geolocation cycle.

Use Wi-Fi before GNSS. If Wi-Fi
fails, then use GNSS in one

geolocation cycle.

Use Bluetooth before GNSS. If

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 31
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GNSS Max

Scan Time(s)

iBeacon Scan

Timeout(s)

Group UUID
(Hex)

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Bluetooth + Wi-Fi

Bluetooth + Wi-Fi + GNSS

The maximum time to spend
waiting for the GNSS to get a

coarse position fix.

Under Bluetooth positioning, the
maximum time for the device to
scan surrounding Bluetooth
beacons to obtain a coarse

position fix.

It allows the tracker to only scan
and report Bluetooth beacons
whose UUIDs match the
specified pattern, helping filter

out irrelevant beacons.

Bluetooth fails, then use GNSS in

one geolocation cycle.

Use Bluetooth before Wi-Fi. If
Bluetooth fails, then use Wi-Fi in

one geolocation cycle.

Use Bluetooth, Wi-Fi and GNSS
for positioning in turn (switch to
the next type of positioning after

one type of positioning fails).
Default is 60s.

It is not recommended to
modify, the longer of the time,
the bigger of power

consumption.

Default is 3s.

Range 1~10s.

Set UUID Filter, up to 16 bytes.
For example, if set as '01 02 03
04" it will filter beacons with the

pattern '01 02 03 04 xx xX ...

www.seeedstudio.com z2
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When it can't upload data via
. T LoRa, the data is saved locally(up
ocation Data
to 1000 records) and uploaded Off by default.
Cache
when the LoRa coverage is

recovered.

Clear Cache Clear all historical cache data.

15:40 ol 7 0T 15:40 all = 0D 15:40 all =

< 100057727254500015-T2000 [[] < 100057727254500015-T2000 (] < 100057727254500015-T2000 (]

Information Settings Information Settings Information Settings

e veese [ wese [ e weriose [
Geolocation Strategy @ GNSSOnly v i (%) h v ion o I N %
GNSS (GPS) IBeacon Scan @ IBeacon Scan @
GNSS Max Scan Time (s) @ 60 Scan Timeout (s) 3 Scan Timeout (s) D

Location Data Cache @ C) Group UUID (Hex) @
Group UUID (Hex) @

Clear Cache

Location Data Cache @ o
Location Data Cache @ o

“ S

Restore All Settings

Restore All Settings Clear Cache

Restore All Settings

After all parameters are configured, click “Send”. If no parameter needs to be
modified, exit Bluetooth configuration, and return to the home page. At this point,

the device initiates a LoRa network access request.
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3.3.4 Device Data View

® SenseCraft App

Check the Location on the APP. After binding the device, enter the device page and

click the button in the upper right corner to view the historical location data of the

device. Click on the filter to choose to view location data under positioning modes

such as 'All/GNSS/BLE/Wi-Fi'.
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4 Location Details

© 2025-11-26 16:55:50
Bluetooth Beacon MAC ¢
MAC:c2:03:03:0(

’ GNSS
MAC:¢c2:03:03:0(
MAC:¢2:03:03:0C HIE
MAC:¢c3:00:00: 3¢
MAC:c3:00:00:5€

Wi-Fi

All

© 2025-11-26 16:49:47
Bluetooth Beacon MAC Address (1)
MAC: c2:03:03:00: 3f: 00
MAC: c3:00:00:56:4b: 3b
MAC:c2:03:03:00:3f:08

MAC:c3:00:00:3e:7d: b3

MAC: c2:03:03:00:3f:03

© 2025-11-26 16:46:46
Bluetooth Beacon MAC Address (1)
MAC: ¢3:00:00:56:4b: 3b
MAC: ¢2:03:03:00: 3f:00
MAC:¢2:03:03:00:3f:03
MAC:¢2:03:03:00: 3f:08
MAC:¢3:00:00:3e:7d: b3

© 2025-11-26 16:00:28
Bluetooth Beacon MAC Address [
MAC:c3:00:00: 56
MAC:c2:03:03:00:3f:00
MAC:c3:00:00:3e:7f:9b
MAC:¢c3:00:00: 41
MAC:¢c2:03:03:00:3f:03

4b:3b

bd:f6

O 2025-11-261

wil = 0D

@

v

Click History, you can view all historical positioning data for a selected date. Click the

positioning icon in the upper-right corner to view all Positioning Abnormal records.

When GNSS, Wi-Fi or Bluetooth scanning times out, the related event will be shown

on this page.
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o : i 3
@ Positioning Abnormal State Page & SRS AR EE0 Time Positioning status
=) ¥
§
{(" s Shenzhen Management Line of Special 2025-12-10 16:10:27 GNSS scan timeout
1“?' ,‘\” b i Economic Zone Highway, Xili Sub-District,
| b"% Nanshan District, Shenzhen, Guangdong 2025-12-09 08:55:25 GNSS scan timeout
C i ‘L“'& | £ Province, 518000, China
) kemine %, | o Dashi 15t Rd 2025-12-09 08:40:20 GNSS scan timeout
i, i .
Blvg i TEREE o) i
| L ©, 2025-12-10 14:40:00
= o 2025-12-08 18:47:25 GNSS scan timeout
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- s
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& Pl p eyl 2 aceng 2025-12-08 17:22:66 GNSS scan timeout
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S
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2
5 2025-12-08 17:13:53 GNSS scan timeout
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P o Nanshan District, Shenzhen, Guangdong
©
Province, 518000, China 2025-12-08 16:66:47 GNSS scan timeout
nioi
SenseCAP Asset Tracker T2000-B
[ B 2025-12-08 16:52:46 GNSS scan timeout
8, 2025-12-1014:34:08
- @ ¥ Shenzhen Management Line of Special 2025-12-08 14:00:44 GNSS scan timeout
A - Wi-Fi E
© Pasition Type: Wk Economic Zone Highway, Xili Sub-District,
MAC:10:7C:61:84:18:F8 i =12~ 1 7:4 an ti t
: December 2025 Dlty Nanshan District, Shenzhen, Guangdong 2025-12-08 13:57:43 GNSS scan timeou
Update time: 2025-12-10 18:47:10 ~
Province, 518000, China A
2025-12-08 11:38:53 GNSS scan timeout
W s s wow Tee
{a s 6 7 8 9 n
), 2025-12-10 14:31:02 2025-12-06 14:34:01 GNSS scan timeout
Lige of Special > o

If the device triggers a Disassembly Alarm, a red alarm icon will be displayed next to

each data packet during the triggering period.
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GNSS Bluetooth Beacon MAC Address [/ Wi-Fi MAC Address [J
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T —_— MAC:c3:00:00:56:4b: 3b MAC: 34 : 47 : d4 : 68 : 16 : 27
GNSS A
Shenzhen Management Line of Special Economic © 2025-11-26 16:49:47 © 2025-11-1316:06:43
Zone Highway, Xili Sub-District, Nanshan District, Bluetooth Beacon MAC Address [/ Wi-Fi MAC Address [/
Shenzhen, Guangdeng Province, 518000, China MAC: ¢2:03:03:00: 3f: 00 MAC: e8:3f:67:c9:c1:f4
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MAC: c2: 03 : 03 : 00 36 : 00 © 2025-11-26 16:46:46 © 2025-11-13 15:39:36
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MAC: c3:00:00:41:bd: 6 MAC:c3:00:00:56:4b:3b MAC:34:47:d4:68:16:27
MAC:¢c2:03:03:00:3f:00 MAC: e8:3f:67:¢9:¢1:14
MAC:¢c2:03:03:00:3f:03 MAC: 94:83:¢4:6d:5d:fc
© 2025-11-1813:53:23 MAC: c2:03: 03 : 00 : 3f : 08 MAC: 3c:cd: 67: 98 :fd: 2e
Wi-Fi MAC Address (1 MAC: ¢3:00:00: 3e:7d: b3 MAC: 3c: 06:a7: 06 : 4d : 97
MAC:10:7c:61:84:1b:18
MAC: 3c:cd:57:98:fd: 2e
MAC: 94: 83 : cd: 6d: 5d: fc © 2025-11-26 16:00:28 © 2025-11-13 15:36:35
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MAG: S 47 dd 88 o 8 + 37 MAC: ¢3:00:00:56:4b: 3b MAC: 34 : 47 : d4 : 68 : 16 : 27
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When the disassembly alarm is trggered, a alarm notification message would be sent

to your phone. Also, the disassembly alarm will appear on both

the Device and Details pages in the APP, along with a notification window, which

helps users quickly check the device's status.
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Bluetooth Beacon MAC Address (1
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MAC: c3:00:00:41: bd: f6

il T @@

Y @
A

The main function of the SenseCAP Portal is to manage SenseCAP devices and store

data. It is built on Azure, a secure and reliable cloud service from Microsoft. Users can

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.
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apply for an account and bind all devices to this account. The SenseCAP Portal
provides a web portal and API. The web portal includes Dashboard, Device
Management, Data Management, and Access Key Management. The API is open to

users for further development.

® Dashboard: Including Device Overview, Announcement, Scene Data, and Data

Chart, etc.
® Device Management: Manage SenseCAP devices.

® Data Management: Manage data, including Data Table and Graph section,

providing methods to search for data.
® Subaccount System: Register subaccounts with different permissions.

® Access Key Management: Manage Access Key (to access API service), including

Key Create, Key Update, and Key Check.

i SENSECAP English . xtactory SZ @seeedcc

Dashboard Data updale inferval. ~ Manua
Gateway Devices Overview Monitoring Announcement
Node Group
Gateway Offline 0 Welcome
S N
Sensor Node Node Offiine 0
il Data 1 8 Low Battery 0
LoRa Galeway Sensor Node
Table
Graph
@ Seoudly Gurrent Value + coz © Chart Settings
Access AP| keys
99529Pa 28°C 68%RH
Air Pressure Air Tem perature Air Humidity
(2CF7F 12210400074) (2CF7F 12210400083) (2CF7F 12210400083)
172 8Lux 385ppm Light #* & Chart Settings

Light co2
(2CF7F 1221040007E) (2CF7F 12210400070)

Log in SenseCAP Portal

If you have created an account through the APP, you can log in directly.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 37


http://sensecap.seeed.cc/
http://www.seeedstudio.com

() seeed

1. Select register account, enter email information, and click "register", the

registered email will be sent to the user's mailbox

2. Open the "SenseCAP.."Emiail, click the jump link, fill in the relevant information,

and complete the registration
3. Return to the login interface and complete the login

4. Check SenseCAP Portal User Guide for more details.

Node Details - Displaying the detailed information of the device, you can customize the device name, view device networking il

Data

f Sensor Measurement Data
A Week Day, Week, Month ends at the time of the current time.

Time longitude-4197 latitude-4198
2023-05-18 21:22:48 113.922056 22.576786
2023-05-16 18:20:42 113.922144 22.5768
2023-05-16 18:20:22 113.922128 22576642
2023-05-16 17:21:44 113.921976 22576844
2023-05-16 16:21:34 113.922136 22576972
2023-05-16 15:21:03 113.922088 22.576746
2023-05-16 14:20:29 113.921968 22.576636
2023-05-16 13:19:52 113.922144 22.576696
2023-05-16 12:19:39 113.921888 22576574
2023-05-16 11:19:35 113.922096 22576774

Node Details - Displaying the detailed information of the device, you can customize the device name, view device netwerking information, software and harcdware versions, recent enline records, ete.

ocation

@ Location
GEO Coordinate  Latitude: 225768
Longitude: 113.822144
aa KA
2 "]
o 3
@ %
S & 2 g
A & % g -
& o ) &
o s 4
&% 2 Longf Latitude
A ” : .
Q Search by keyword
Ea 2
B L\
a S\ %
1t Q- =
9 3\@ 3 \ca
& & £l
o & z 2
o & = 2
A o
»® 5 o
< 3 )
= 61 ¥
)
g 3 le
3 215
2 ® 32\
& 22
u
o 2
=
C ) o
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3.4 SenseCAP API

SenseCAP API is for users to manage loT devices and data. It includes 3 types of API

methods: HTTP protocol, MQTT protocol, and Websocket protocol.

® \With HTTP API, users can manage LoRa devices, to get raw data or historical data.

® \With MQTT API, users can subscribe to the sensor's real-time measurement data

through the MQTT protocol.

® \With Websocket API, users can get real-time measurement data of sensors

through Websocket protocol.

Please check API User Guide for more details.

seeed studio SenseGAP Portal Solution m
SenseCAP Document Center Search
noodieton 4 SenseCAP API Introduction

Overview

API Pricing

HTTP API -

HTTP API Reference ~

Data OpenStream APl ~

SenseCAP SDK -

Appendix -

SenseCAP API is for users to manage loT devices and data. It combines three types of AP| methods: HTTP protocol, MQTT

protocol, and Websocket protocol.
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4 Integrated with LoORaWAN Network Server

4.1 Connect to The Things Network

The Things Network (TTN) is a global, open-source |oT platform built on LoORaWAN®,
offering low-power and long-range wireless connectivity. It is supported by The
Things Stack (TTS), a LoRaWAN® network server that provides secure device
management and data routing. In this chapter, we will guide users to connect

the SenseCAP T2000 Tracker to The Things Network.

Before connecting to the TTS, you need to configure the basic parameters of your
device on SenseCraft APP, check Quick Start for more details.

Set the platform to The Things Network, and then copy the Device EUI / AppEUI /
AppKey. And then add devices manually in The Things Stack.

18:32 49 ol F D

¢ 100057727254500015-T2000 [[J

Information Settings

“ Work Mode Geolocation

Platform@  The Things Network v

Frequency Plan @ EU868 v

Activation Type @ OTAA v

Device EUI D

AppEUI T TR -

AppKey D = T

Packet Policy 1c

LoRaWAN ADR @ C

Restore LoRa Configuration
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The Things Stack(TTS) is an enterprise grade LoRaWAN network server, built on an
open-source core. The Things Stack allows you to build and manage LoRaWAN

networks on your own hardware or in the cloud.

To begin, register an account on The Things Network.

“h m m‘“,'...“"?}’\ ‘“‘.‘.EK 58 Overvies O Applications o Gateways &% Organizations
THe THINGS
WETWORK

Welcome back, studio Seeed!

Walk right through to your applications andfor gateways.

Need help? Have a look at our @ Documentation® or Get support®.

000

NN

J

NERRN

Step 1: Create an Application

Navigate to Applications page, click Add application.

WO DI M B s U

[ B

I G5 Add application
Gaiewsys Applications (3)

&S Add new gateway

% Add new organization

@} Register end device in an application

Q
SenseCAP T2000 Tracker Test
ap)
mytestt1000a
B my
& Ser

acker Test application test by janet
on hation-bast: fanet

]

© Labels

studio Seeed =~

+ Add application

10 days ago
Oct 31, 2025

Jun 25, 2025

Enter an Application ID, Application name, click Create application to save your

changes.
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[ Applications > Create application

m THE THINGS STACK.
SANDBOX

Home

Create application

Jo)

Learn more in our guide on [ ding Applications.

[ application test by janet
&) mytestt1000a Application ID*

Application name

Description

Application properties

Labels

Create application

Step 2: Register the Device

After the application was created, click Register end device.

THE THINGS STACK
SANDBOX

T2000-TTN-Template
App! Gateways e e

Application overview

+ Add labe
Home

Q Search

a2
Bl 72000-TTN-Template

88 Application overview

End devices View all —~

Top end devices Recently active

@ End devices
B Live data

& Webhooks No top devices yet

kmarked

B Message storage
{) Payload formatters v
8 Collaborators

[0 MAC settings profiles

£ APlkeys

A Other integrations v

& General settings

4 E Last stored messages Message storage — {-) Latest decoded payload

& Message storage deactivated ©

0 Messages stored

ays

(@ Resources eut « 3351872815+

There are two ways for users to register an end device:

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.
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Within applications, you can register and manage end devices and their network data. After setting up your device fleet, use one of our many integration options to pass relevant data to your external services.

anrmn ®

@ No recent activity * (@ 0 End devices w =

See in live data —

No recent activity

plin cently in this application
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® Seclect the end device in the LoRaWAN Device Repository
® Enter end device specifics manually

1. Select the end device in the LoORaWAN Device Repository

Choose the Select the end device in the LoRaWAN Device Repository.
Select SenseCAP and select T2000 Tracker A/B/C Model.

Keep the Software and Hardware version as default, and select the
corresponding Profile(Region) according to the band setting of the device.

LT Yoot - e 20 Tracker Test > End devices > Ragiser snd device % O By mnm@

Register end device

= Does your end device have a LORSWAN ® Device Identification QR Code? Scan it ta speed up onboarding
(3 Scan end device QR code

SenseCAP T2000 Tracker Test

End device type

Input method ©
| ®) Select the end device in the LoRaWAN Device Repository I

Enter end device specifics manually

End device brand ©* Model @ Hardware Ver. Firmware Ver. 2 *  Profile (Region)

SenseCAP T2000 Tracker A/ 10 10 EU_863 870

T2000 Tracker A/B/C

LoRaWAN Specification 1.0.4, RPDO2 Regional Parameters 1.0.3, Over the air activation
(OTAA), Class A

§ ” SenseCAP T2000 A/B/C is an industrial-grade LoRaWAN tracker with GNSS, Blustooth and
Wi-Fi positioning, long battery life and IP67 protection, ideal for reliable asset tracking.

Frequency plan @ *

Europe 863-870 MHz (SF9 for RX2 - recommended)

Choose an appropriate Frequency Plan. Your device and gateway must use the same
frequency plan to communicate.

Paste the Device EUI / AppEUI / AppKey from the SenseCraft App. and then
click Register end device.

NOTE: The "JoinEUI" above is simliar to "AppEUI".
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Applications > SenseCAP T2000 Tracker Test > End devices > Register end device

Frequency plan @ *

Europe 863-870 MHz (SF9 for RX2 - recommended)

Provisioning information

JoinEUI @ *
Reset

This end device can be registered on the network

DevEUI @ *

0/50 used

AppKey @ *

R I i e R T B B W I T O Generate

End device ID® #

my-t2000-b

Device properties

Labels

Select...

Add a label or create one to categorize your devices

After registration
e View registered end device

Register another end device of this type

Register end device

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.
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THE THINGS STACK
oty =
Home Applications Gateways

Q_ search ctrl

SenseCAP T2000 Tracker Test

95 Application overview
{8 End devices

& Live data

&b Webhooks

B Message storage

©) Payload formatters
2 Collaborators

2, MAC settings profiles
£ APl keys

A Other integrations

{8 General settings

{8 my-12000-b

{8 t2000-b-test01

ig]

Applications > SenseCAP T2000 Tracker Test > End devices > my-t2000-b > Device overview

my-t2000-b  + add fabel
ID: my-t2000-b
98 Device overview | Live data | TN Messaging
&} End device info Device repository — -

T2000 Tracker A/B/C
<y SenseCAP

® Device website [ Data sheet

General information

End device ID my-t2000-b

Europe 863-870 MHz (SF9 for RX2 -

Frequency plan
& i recommended)

LoRaWAN version LoRaWAN Specification 1.0.4
Regional Parameters version RPOO2 Regional Parameters 1.0.3

Created at

Activation information

2. Enter end device specifics manually

© Location

£ ammmn @

® No activity yet « ™ n/aup / n/a down w =

) Payload formatters

Latest decoded payload

No recent activity

& Settings

See in live data —

There haven't been any uplinks recently in this application

© Location

No location yet

There is no location data available

Map —

Alternatively, you can choose the Enter end device specifics manually. And please
refer to the information below to ensure entering the following information correctly.

e i e

il
amm

Home

T2000-TTN-Template

B8 Application overview
@ end devices

B) Live data

&5 Webhooks

B Message storage
) Payload formatters
2 Collaborators

O Mac se

A Other integrations

& General s
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plat Register end device

Register end device

Does your end device have a LoRaWAN ® Device |dentification QR Code? Scan it to speed up onboarding.

(@) Scan end device QR code I reg; ti

End device type

Input method

Select the end device in the LoRaWAN Device Repository

I @ Enter end device specifics manually I

Frequency plan

Europe 863-870 MHz (SF12 for RX2)

LoRaWAN version

LoRaWAN Specification 1.0.4

Regional Parameters version 0 *

RP0O2 Regional Parameters 1.0.3

ion. LoRaWAN class and cluster settings ™

Provisioning information

JoinEUI

DevEUl

mE4 raoma En B A

e -

www.seeedstudio.com

(%4

e @

45


http://www.seeedstudio.com

() seeed

Choose an appropriate Frequency Plan. Your device and gateway must use the same
frequency plan to communicate.

INFO: Select LoRaWAN Version and Regional Parameters version fields for your
specific device.

LoRaWAN version: LoRaWAN Specification 1.0.4

Regional Parameters version: RPO02 Regional Parameters 1.0.3

Paste the Device EUI / AppEUI / AppKey from the SenseCraft App, and then
click Register end device.

«(‘ samcaoy " = 0} L Register end device o © e e @
RPO0Z Regional Parameters 103
Home F—
Show advanced activation, LORSWAN class and cluster settings
T2000-TTN-Template Provisioning information

JoinEUI

]
oo

N N N Reset

@ end
B L DevEUI D *
&H W
B N .

B Message
0 AppKey & *

Payload fo
5 L HEE: B B 31 O Generate
)
2
O ma End device IDO) *
£ ap
A o
@ Ges Device properties

Labels

After registration
@ View registered end device

Register another end device of this type

Register end device

Resources et oy
O]

Then upload the Payload Formatter.

Navigate to Payload Formatters page, choose Custom Javascript Formatter. Fill in the
Formatter code with the decoder below and save changes:

For TTN(ChirpStack V4). SenseCAP T2000 Tracker Decoder for TTN
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LCCC Porhbiabing o @  Applications End devices > 12000-b-testd1 > Payload formatters > Uplink + Add v R < & i v @
Hame Gateways 12000-b-lest01 G AN @ Last activity 7 days ago ® T 9up/2 (NwKidown ¢ =
Q, searct cirl || K 98 Device overview 82 Live data 1L Messaging © Location ) Payload formatters @ Settings

Uplink Downlink
= SenseCAP T2000 Tracker Test

98 Application overview Setup
End d
@ End devices Formatter type *
B Live data Custom Javascript formatter
& Webhooks
Formatter code *
B Message storage function decodeUplink (input) { i
£ Payload formatter: = i const bytes = input['bytes'] '
yload formatters i const bytesString = bytes2HexString(bytes)
A const originMessage = bytesString.tolocaleUpperCase ()

=2} bor: g
A Collaborators BoreE Uhtcadd s

valid: true,
(0 MAC settings profiles

err: 0,
payload: bytesString,
£ APl keys messages: []
i ¥
A Other integrations 3 i let t = 1yzed{origi ge)
if (measurement.length === 8) {
{8 General settings i decoded.valid = false
i | return { data: decoded }
i
+ ~
for (let message of measurement) i
{8 12000-b-test01 if (message.length === 08) {
@ continue
i let elements = [1

for (let element of message) |
if (element.errorCode)

i decoded.ert = element.errorCode
i decoded .extMessage = element.extor v
Test

Step 3: Check the Data

When the device tries to connect to the network, the green breathing light will flash.
If the device joins the network successfully, the green light will flash 5 times quickly.

You can check the device's activity in the Application overview page.

. &)@

G o pumas smae
SANDBOX

ik

SenseCAP T2000 Tracker Test  + s = X -
Home Applicatians Gateways . 5 % @ Last activity 23 seconds ag: % =

Q

® End devices View all
L. SenseCAP T2000 Tracker Test

Top end devices Recently active

98 Application overview

12000-b-test01 24sec ago *

age

) Payload formatters
8 Collaborators
O MAC settings profile
D Mikeys

B Last stored messages Message storage - () Latest decoded payload See in live data
@ test

12000-b-test01 Received 23 sec
{) 0dBm RSS! &4 Od Tt
& Message storage deactivated O
€
0 Messages stored

(© Resources eul .
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Click the end device, then check the Live data. When you see the message below,

your device has successfully join the network.

AL

THE THINGS STACK e
SANDBOX = B

Applications Gateways

Q_ search cl | K

Home

my-t200
1D: my-t2000-b

Applications > SenseCAP T2000 Tracker Test > End devices > my-

0-b

98 Device overview

b > Device overview

+ Add label

Live data TN Messaging

SenseCAP T2000 Tracker Test

98 Application overview

8} End devices

B Live data

& Webhooks

B Message storage

) Payload formatters v
2 Collaborators

2, MAC settings profiles

£ APl keys

Other integrations N

{& General settings

{8 my-t2000-b

{8} t2000-b-test01

Forward uplink data message
Successfully processed data me
Forward

join-accept message

Successfu

1ly processed

Accept join-request

join-re..

@ End device info

Co

&

Device repository —

T2000 Tracker A/B/C
SenseCAP

@ Device website [ Data sheet

General information

End device ID

Frequency plan

LoRaWAN versi

Regional Parameters version

Created at

my-£2000-b

Europe 863-870 MHz (SF9 for RX2 -

recommended)

on LoRaWAN Specification 1.0.4

RP002 Regional Parameters 1.0.3

Activation information

Then you can check the data on the TTS console.

WP T e e
SANDBOX

SenseCAP T2000 Tracker Test

88 Application overview
@ End devices
B Live data

& Webhooks

B Message storage
& Payload formatters
8 coliaborators

[ MAC settings profiles
£ i keys

A Other inte

@ Genenai settings

B 12000-b-test0l
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® No activity yet » N n/a up/n/a down

© Location ) Payload formatters

(-} Latest decoded payload

No recent activity

There haven't been any uplinks recently in this application

©® Location

No location yet

There is no location data available

& Settings

See in live data —

26 0B E7 8F Payload: { err: 0, messages: . payload: "276401000101016402d08003603c01813c00001 5 16801012c8:
Add 26 OB E7 8F
evAdd 26 6B E7 8F »inEUT BE51D060C C3D13A Devi 1C F7 F1CO 74 50 80 25
evA: 26 6B C7 9E yink 92 BE 5106 DC C3 D1 3A JevE 1C F7 F1 CO 74 50 08 25
evAd 26 6B E7 8F »inEL 92BE5106DCC3D13A DevEU 1C F7 F1 CO 74 50 66 25
® 2000 Track t > End es > 12000-b-test0] > Live data 1+ © = anen @
12000.b.test0] i P PP ——— % =
08 Device overview T4 Messaging @ ) Payload formatters @ Settings
e e DATA PREVIEW EVENT DETAILS u)
4 Schedule data downlink for tra o E ; “"‘ﬂ"“: A :
+ wa - 6 { err: 8, messages: (.1, " “mensurewentId®: "3600%,
“measurementValue”: 8" ,
+ e - —— “motionId": 0
2 "timestanp 676004
“type": “ y
3 = ¢ . I
+ ward uplink data 6 08 E7 8 { oxx: 6, messages: [, meRsuUTenentId:: "5682°,
measurementValue":
41 1y - 1: 260857 F03%,
T ward uplink data m 6 08 ET [ ert messages: [-], b
T uccesstull i dat i ::'::n 8 .
1 LSk’ datan 6,08 E78F Payload: { exx: 1, extMessages 7F) i
“mac"; ]
T e 1 dat 1 “rssi®
i
+ s ;| 26 08 SF 10812 6:anzE2",
LR CEH! 3 ully processed data 6 o8 ;
i "mac” : € IEZ7F .
o et St . “rssi®: -61
+ o { err: 6, messages: 1,
461 ccenstull i data G: 28 eBET 168,
T+ ward t e ix: | 2608 " 30134 |
* fully processed 1 2608 e n i
@ dr: | 2t 92 B " '

www.seeedstudio.com
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4.2 Connecting to Helium

Helium console is a management platform in the Helium network for registering,
configuring, and routing data from LoRaWAN devices, enabling rapid loT
deployment. This section will teach you how to quickly integrate your device into
Helium.

Before connecting to Helium, you need to configure the basic parameters of your
device on SenseCraft APP, check Cet Started for more details.

Set the platform to Helium, and then copy the Device EUI/App EUI/App Key.

4 ~T2000 [
Information Settings
“ Work Mode Geolocation
Platform @  Helium v
Frequency Plan @ EU868 v
Device EUI T - iy
AppEUI O
AppKey T = A § oo g )
Packet Policy ic
LoRaWAN ADR @ O

Restore LoRa Configuration

Helium Console Configuration

NOTE: The Helium console is no longer open for new accounts. The description for
how to connect a T2000 to the Helium Console remains here for users that already
have an account. For new users, please refer to the ChirpStack LNS steps below or

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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determine the necessary steps for your particular LNS based on the two existing
examples here.

Step 1: Add New Device

Log into your Helium console, then go to Devices section and click on Add
device button.

My Devices

B3 All Devices W Andrea Test X i Ubidots i Yvonne Test
Flows L 10 Devices. () 2Devices i evices. 0Dewees 1 Devices

o All Devices Edit Columns Quick Action

Functions

Integrations
Device Name Device EUI Labels Frame Up Frame Down Packets Transferred DC Used Date Activated Last Connected

Alerts
Profiles |
Packets

Coverage
Organizations
Data Credits
Users & :
1

| |
W m)

Fill the required fields such as the device name, the LoRaWAN credentials, etc.
Then click the Save Device button.

« = o o [IIINIILEL NI BN

Flows Add New Device
Important: Users can add up to 10 devices. The first time a device joins the Network could take up to 20 mins. Learn more about adding devices

Devices < ENTER DEVICE DETAILS 1 OF 10 DEVICES LEFT I
Functions
Integrations Import Devices
o Hame 2282 You can import your devices directly from the Things Netwark, or in bulk via csv
1 upload
Alsis @ oeveu 8/8Bytes i B}
How do | format my .csv
Profiles o App EUI | & 818 Bytes
Packets Import from The Things Network
o App Key ® R 16/ 16 Bytes
Coverage Profile (Optional)
Organizations Selecta profile v
Data Credits
Users Attach a Label (Optional)

& v2242 © © seveDevice 0

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 50


https://console.helium.com/
http://www.seeedstudio.com

seeed

Step 2: Create the Decoder Function

The next step is to setup the function that will decode the raw bytes into a human
readable form.

Head to Function tab on the panel at the left side. Then click the Add New
Function button and give it a name:

My Functions

T - Prp—— p—
sensecap-lorawan-tracker Il Pause Function
Flows

UNCTION DETAILS
Devices

Integrations

Alerts
Profiles
Packets

SCRIPT VALIDATOR [ ]

Copy the following code to fill in the CUSTOM SCRIPT and then save the changes.

Decoder for Helium

Step 3: Check the Data

When the device tries to connect to the network, the green breathing light will flash.
If the device joins the network successfully, the green light will flash 5 times quickly.

Then you can check the data on the Helium console.

® ChirpStack LNS

For new users, to receive the data from a device on the Helium network it must be
associated with an LNS (LoraWAN Network Server), typically use one of the public
LNSs, many of which use ChirpStack, but it's also possible to connect one's own LNS
to Helium.

For those familiar with the general process the TL,DR; is:

B create an device profile with the appropriate region and the codec (see source
below)
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B create device with devEUI, appKey, and a app_eui variable with the AppEUI, all

three values coming from the SenseCraft App

Step 1: Add Device Profile

The first step is to add a device profile for the T2000 Tracker to your ChirpStack LNS.

This tells the LNS how to decode the packets it receives from a T2000 as well as a

number of other settings.

In the ChirpStack dashboard select the Device Profiles and click Add device profile.

\P / Device profiles

Device profiles
@ Dashboard

@ Tenants

A Users

£ APl keys

[ Device-profile templates

@ Regions

@ Dashboard

R Users

£ APl keys

On the general tab, enter a device profile name you will recognize and select the

appropriate region parameters.

NOTE: LoRaWAN MAC version: 1.0.4

The expected uplink interval can be set too, the main thing it controls is when the
LNS user interface shows the device as active vs. inactive. It has no effect on the

delivery of packets through the LNS.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.
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SenseCAP
& Network Server
@ Dashboard
@ Tenants
A Users
R APl keys
B Device-profile templates

@ Regions

B

Tenant

@ Dashboard

R users

£ AP keys

[ Device profiles

= Gateways

B8 Applications

General Join (OTAA / ABP)

Class-B Class-C Codec Tags Measurements Select device-profile template

Name

SenseCAP T2000

Description

Region

EUB6S

* MAC version @

LoRaWAN 1.0.4

+ ADR algorithm (2

Default ADR algorithm (LoRa only)

Region configuration ()

* Regional parameters revision ()

A

Flush queue on activate ()

@

Expected uplink interval (sees) @) Device-status request frequency (req/day) @

3600 1

Click Submit, then you can see Device profile created.

ADR algorithm @

B Device profiles

Default ADR algorithm (LoRa only)

=T Gateways

88 Applications

Flush queue on activate @

@
3

@ Device profile created X

Add device profile

On the Codec tab select JavaScript functions and enter the codec:

Decoder for Chirpstack V4
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SenseCAP
© Network Server
@ Dashboard
@ Tenants
A Users
£ APl keys
@ Device-profile templates

@ Regions

Tenant

@ Dashboard
A Users

P APl keys

H Device profiles
= Gateways

B8 Applications

Tenants / SenseCAP / Device profiles / SenseCAP T2000

SenseCAP T2000 device profile id: f160e0c6-9617-4183-bb62-c6

General Join (OTAA / ABF) Class-8 Class-C Tags Measurements
@

Payload codec @

JavaScript functions

Codec functions (3

function d

const by

decoded.
return { data:

}

for (let message of me.

for (let

if (element.errorCoc

Step 2: Add Application and Your Device

Delete device profile

Select device-profile template

-

The next step is to create an application and add actual devices to it.

Go to the Applications section and add a new application.

SenseCAP
O Network Server
@ Dashboard
@ Tenants
A Users
£ APl keys
[ Device-profile templates

@® FRegions

B

Tenant

@ Dashboard

A Users

R AP keys

B Device profiles

Gateways

© 2008-2026 Seeed Technology Co., Ltd

Tenants / SenseCAP / Applications

Applications
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Tenants / SenseCAP / Applications / Add

Add application

* Name

SenseCAP T2000-TEST|

Description

Then add a device to the application and enter the devEUI as captured in the

SenseCraft App earlier.

Tenants / SenseCAP / Applications / SenseCAP T2000-TEST

SenseCAP T2000-TEST application id: cafd2257-b721-4fe4-b5d3-496b51e47f12

Devices Multicast groups Application configuration Integrations

Last seen DevEUI Name Device profile

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Delete application

Add device

Battery

www.seeedstudio.com

55


http://www.seeedstudio.com

() seeed

Tenants / SenseCAP / Applications / SenseCAP T2000-TEST / Add device
Add device
Device Tags Variables

Name @

SenseCAP T2000-TEST-01

Description

# Device EUI (EUIB4)  (3)

= MsB C a

* Device profile @ Select the Device Profiles Created Above

E

EenseCAP T2000

Device is disabled & Disable frame-counter validation

On the variables tab add a variable called app_eui with the AppEUI from the
SenseCraft app as value:

Add device

Device Tags Variables | @

app_eui (2 ‘
oy

\ + Add variable

® Enter the AppEUI on the Helium configuration page

Hitting submit will bring up a page asking for the AppKey, again as captured earlier
using the SenseCraft app.
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Tenants / SenseCAP /

SenseCAP T2000-TEST-01 device eur 2ci7f

Applications

/ SenseCAP T2000-TEST

Dashboard Configuration OTAA keys Activation
Application key @ @
= = = == .

/ Devices

1c075200009

5

Queue Events

Step 3: View the Device Connection

/ SenseCAP T2000-TEST-01

LoRaWAN frames

Delete device

MSB C a

On the LoRaWAN frames tab you will see a spinner and then packets show up as
they are received/sent.

When you see JoinAccept and JoinRequest, it indicates that the T2000 has
successfully joined the network.

SenseCAP

O Network Server

@ Dashboard

@ Tenants

A Users

£ APl keys

[ Device-profile templates

@ Regions

@ Tenant

© Dashboard

A Users

P APl keys

@ Device profiles

T Gateways

B8 Applications

nants / SenseCAP / Applicatiol

ns / SenseCAP T2000

SenseCAP T2000-TEST-01 cevice i

Dashboard Configuration

2026-01-15 14:25:46

2026-01-15 14:25:45

2026-01-15 14:25:33

2026-01-15 14:25:29

2026-01-15 14:25:28

2026-01-15 14:25:25

2026-01-15 14:25:23

OTAA keys

Activation

SenseCAP T2000-TEST-01

Queue Events

DevAddr: ©123f89d  DevEUI:

Devaddr: ©123f89d  DevEUI: =77

Devaddr: 0123f89d  Deveul:

Devaddr: 012389d  DevEul:

Devaddr: 0123f89d  DevEUI:

Devaddr: 0123f89d  DevEUL: &

Devaddr: 0123f89d  Deveul:

LoRaWAN frames

Delete device

Download

Gateway ID:

Gateway 1D: 78

Gateway ID: me

2026-01-15 14:25:08

2026-01-15 14:25:09

@ JoinAccept
@ JoinRequest

DevEUl: Swiiiowiilioebsl

DevEUT:

Gateway I0: w7

Once the join process has been performed the T1000 sends data. The LNS responds
back with some information about the network frequencies and such, but
subsequent to that there should only be uplinks with data.

On the Events page, you can view the decoded data from the device.
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olpn

X Details: 2026-01-15 15:52:52

G 0 (5keys
measurementValue: 0
motionld: 0
timestamp: 1768463563000
type: “AccelerometerX’
measurementid: "4210"

B 1§ Skeys
type: “Accelerometery”
motionld: 0
measurementld: “4211"
timestamp: 1768463563000
measurementValue: 406

O 2 0 Skeys
measurementValue: 916
motionld: 0
timestamp: 1768463563000
measurementld; "4212"
type: “Accelerometerz”

O 3 () Skeys
motionld: 0
measurementld: "3000"
type: “Battery”
measurementValue: “100"
timestamp: 1768463563000

O 4 0 Skeys

B measurementValue: [] 5items
@ 0 () 2keys
mac: “C3:00:00:56:48:38"
rssi: -46
B 1 0 2keys
mac: "C2:03:03:00:3F-00"

et 82

X Details: 2026-01-15 15:55:37
measurementid: *3000
motionid: 0
type: “Battery

measurementValue: “100"

a5 [ Skeys
type: "Event Status®
motionid: 0
@ measurementValue: [| 1item

@ 0 0 2keys
eventName: “disassembled event”
id: 9

timestamp: 1768463728000

measurementld: "4200"

payload: "3100010069689d7001710196041464

err: 0

valid: true

@ wdnfo: [ 1item
B 0 [ Gkeys
gatewayld: "2cf7110531000fb"
uplinkid: 1888865601
rssic -42
snr: 142
channel. 6
location: {} O keys
context: “fsyxFQ=="

@ metadata: [} 2 keys
region_common_name: "EUBE8"
region_config_id: "EU_863_870_TTN'

crcStatus: “CRC_OK”
B txnfor { 2 keys
frequency: 867700000

Resource

SenseCAP T2000 Tracker Decoder for Helium
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4.3 Connect to AWS loT Core

AWS |oT provides the cloud services that connect your |oT devices to other devices
and AWS cloud services. AWS |oT provides device software that can help you

integrate your IoT devices into AWS loT-based solutions. If your devices can connect

to AWS loT, AWS loT can connect them to the cloud services that AWS provides.

Login to AWS |oT console

INFO: If you do not have an AWS account, click here to create one.

4.3.1 Add Gateway

Navigate to Internet of Things, then click IoT Core.

aws

& loT C
Recently visited
Favorites

All services

‘| Analytics
~| Application Integration
3 AWS Cost Management
=a Blockchain
Ty Business Applications
Compute
iy Containers
2) Customer Enablement
Database
Developer Tools
<5 End User Computing
([ Front-end Web & Mobile

79 Game Development

1 Machine Learning

=| Management & Governance

Internet of Things

FreeRTOS

FreeRTOS is an loT Operating System for Microcontrollers

loT 1-Click

Trigger AWS Lambda functions from simple devices

loT Analytics

Collect, preprocess, store, analyze and visualize data of loT devices

loT Core

Connect Devices to the Cloud

loT Device Defender
Secure your fleet of connected loT devices

loT Device Management

Securely Manage Fleets as Small as One Device, or as Broad as Millions of Devices

loT Events

Detect and respond to events from loT sensors and Industrial loT equipment

AWS loT FleetWise

Easily collect, organize, and transfer vehicle data to the cloud at scale.

loT Greengrass

Deploy and run code on your devices
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On the left menu, select LPWAN devices — Gateways, click Add gateway

—a.v_v.s !EE Services Q Searc! [Alt+S L (@) N. Virginia v kevinyang v

& loT Core

AWS loT x AWS IoT > Manage > LPWAN devices > Gateways

Monitor Gateways (0) info Add gateway
Q, Find gateways 1 &

Connect

i Gateway ID v Name
Connect one device i ‘

» Connect many devices No gateways to display

You don't have any gateways in us-east-1.

Test Add gateway ‘

» Device Advisor
MQTT test client

Device Location New

Manage

P All devices

P Greengrass devices
v LPWAN devices

Network analyzer

» Devices
Profiles

Destinations

Gateway's EUI: The EUI of your gateway, you can find it on the device label.
Frequency: The gateway's frequency band.

Name: Name your gateway(optional)

SubBand: Optionally, you can also specify LoRaWAN configuration data such as the
subbands that you want to use and filters that can control the flow of traffic. For

more information, see Configure position of wireless resources with AWS |loT Core for
LoRaWAN.
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S iii Services | Search N. Virginia v kevinyang ¥

& loT Core

|
©

AWS loT » Manage » LPWAN devices » Gateways » Add gateway

step 1

Add gateway

Add gateway

Stejie Gateway details info
Configure your gateway

Gateway's EUI

B 1

Enter the 16-digit alphanumeric EUl code found on your gateway,

Frequency band (RFRegion)

l Us915 v J

Choase the LoRa specific frequency band (RFRegion) used where the gateway is deployed

MName - optional

I SenseCAP M2 J

Give your gateway a descriptive name to make it easier Lo locate.

Description - optional

Gateway description

)
Enter a description of the gateway.
Thing association info
Associate your gateway with an AWS loT thing
O We' an 5 loT thing for you and associate it with this gateway. Things in AWS loT can make it easier to search for and

v LoRaWAN configuration - optional
Additional configuration to help manage LoRaWAN devices such as the sub-bands that the devices can use to access the
LoRaWAN network and filters to control the flow of traffic

¥ SubBands - optional

Add a number between 1 and 8

SubBand
[2

| Add subBand

Remove SubBand

—J

p NetldFilters -optional

CloudShell ~ Feedback  Language @ 2023, Amazon Web Services, Inc. or its affiliates. Privacy  Terms  Cookie preferences [

4.3.2 Configure your gateway

® Gateway Certificate
To authenticate your gateway so that it can securely communicate with AWS |oT,
your LoRaWAN gateway must present a private key and certificate to AWS loT Core
for LoORaWAN.
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Click Create certificate.

@ Q @ N. Virginia v kevinyang ¥

& loT Core

1
©

AWS loT > Manage » LPWAN devices » Gateways » Add gateway

Step 1

Configure your gateway

Your gateway was added to your AWS account. In this step, you'll collect the security and connection resources you need

Add gateway
Step 2 and upload them to your gateway.
Configure your gateway

Gateway certificate

Create a certificate so that your gateway can communicate securely with AWS 10T. Download the certificate files so that you can
upload them to your gateway.

Create certificate

Provisioning credentials info

Choose the endpoint that your gateway supports. Then, copy the endpoint and download the server trust certificate so that you can
add them to your gateway.

Download and save the certificate files and the server trust certificates.

@ Gateway added

AWS loT x
‘We added your gateway.
Monitor
e Configure your gateway .
Connect Your gateway was added to your AWS account. In this step, you'll collect the security and connection resources you need and

s spload therm to your gateway.
Connect one device =

Configure your gateway

* Connect many devices
€ t marty device Gateway certificate
Craate 3 cortificate sa that your gateway can communicate securely with AWS 10T, Dawnload the corsificate files 5o that you can uplaad
them o your gatewsy.
Test
» visor
Device Advisor @ Cartificate creatad and associated with your gateway
MQTT test cllent
These certificate files were created. Download them and save them to upload ta your
gataway.
Manage
» all devices Gateway certificate file Tebfsaze Geen 4
» Greengrass devices
9 Private key file TebfSd2c-ge

¥ LPWAN devices

Network analyzer B Download certificate files
Gateways

» Devices

Profiles Provisioning credentials s
Choase the ancipoint that yaur Gateway supports. Then, copy the endpoint and download the server trust certificate 5o that you can add

Dlastiiathxts them to your patewsy

¥» Remote actions

¥ Message Routing CUPS (Configuration and Update Server) endpoint
Ratsinad mesages https: //AWGVARKSZOCKD. cups , Lorawan. us-east-1, amazonaws. com: 443 Copy
» Security
* Fleet Hub LNS {LoRaWAN Network Server) endpoint
W55 1/ AANGYARKEZOC6Q. Ins. Loranan . us-east -1, amazonaws. com: 443 Copy

Device Software Server trust certificates

Billing groups Basalasd b ek gl the certificate for the endpoint your qatewiy supparts.

Settings I ) Download server trust certificates.

Leam

There shoule be four files inside, you'll use them later to configure the gateway.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com 62


http://www.seeedstudio.com

seeed

B cups.trust

B Ins.trust
R 618cedb-4ed1-4354-b52f-c410af18c442. cert.pem

B f618cedb-4ed1-4354-b52f-c410af18c442.private. key

® Gateway Permission
If you haven't created the loTWirelessGatewayCertManagerRole IAM role for your
account, create the role before you continue adding the gateway. Your gateways
won't be able to communicate with AWS loT without this role.

Choose the Role: IoT Wireless Gateway Cert Manager Role, then submit the
configuration.

Gateway permissions

If you haven't created the loTWirelessGatewayCertManagerRole 1AM role for your account, create the role before
you continue adding the gateway. Your gateways won't be able to communicate with AWS loT without this role.

loTWirelessGatewayCertManagerRole v

Connect your gateway info

== =0 N
o— \ /
o + N\NT/

Connect to your gateway's Enter your gateway and Enter the endpoint into
local network server trust certificates your gateway's user
interface

Using the getting started guide If you created a certificate for your
from your gateway's vendor, gateway earlier, upload it by using Copy your endpoint to your
connect to your gateway directly the gateway's user interface. If your ~ gateway to direct messages from
using its Ethernet port, or its local vendor provided a certificate with your gateway to your console.
Wi-Fi. your gateway, you can skip this

step.

@ After you add the gateway, it can take a while for it to complete its configuration. To view your gateways, X
open the Gateway page. You can also add more devices while you wait for your gateway.

Cancel Previous Submit

@ CloudShell Feedback Language © 2023, Amazon Web Services, Inc. or its affiliates. Privacy Terms Cookie preferences

Copy the CUPS URL, we will use it in the next step.
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LoRaWAN certification info Detach certificates | | Attach CUPS certificate
s (CUPS) and LoRaWAN Network Server (LNS) endpoints

ity.

h AWS 10T Core your gat t to your Configuration and Update

ection is secure, your g

vay must cc

To communi

To el

CUPS allows a Netwark Server to configure gateways remotely, and to update gateway firmware. Learn more [3

ttached to authenticate

rtificates

5y must ha

Endpoint Certificate
I https://A39WO0G3WS50S1Tl.cups.lorawan.us-east-1.amazonaws.com:443 a2a371eaab3aa3913caf38a3046ef0e5f4e34b81631977d6deb3e23b0dc26d98
LNS

LNS establishes a data connection between a gateway and a Network Server. The LNS protocol is required for sending and receiving LoRaWAN data. Learn more [4
Endpoint Certificate

wss://A39WO0G3WS50S1TlLIns.lorawan.us-east-1.amazonaws.com:443

® Gateway Configuration
Login to the Luci configure page of the gateway, check Get_Started for more details.

Navigate to LoRa > LoRa Network.

Mode: Basic Station

Gateway EUI: Your gateway eui

Server: CUPS Server

URL: The CUPS URL we copied before

Authentication Mode: TLS Server and Client Authentication

LoRaWAN Network Settings

2CFTF1

Gateway EUI

Mode  Basics Station -

Basic Station Settings

Gateway EUl  2CF7F110

Server  LNS Server v

=
=

-

@ For example GUPS hitps:/server-address:443, LNS wss://server-address:B887

Authentication Mode  TLS Server and Gliant Authentic:

trust - BEGIN GERTIFICATE--—
MIEATECA1 2gAwIBAGLIAKEO SqGSIbADCERCWUAMGEXC2A BNV
B"”’T‘“"”“W“.“WWT‘W’”“WACBMWWW
MAYL . e WIEF18GhvemI0
eTAeFw. 10sWCAYDVOOGEWY

UzEQMAAGA1UECBMHOXJpemauYTETMBEGATUEBXMKUZNvdHR2ZGFsZTEIMCMGATUE

certificats - BEGIN CERTIFICATE——
MIDWICCAKKgAWIBAGIVAMHHGa YV lyGhBzU|mmO/KuSPMADGCSqGSIb3DREB
CwlAl 24uY291
IERYya E ¢ & . mwiDgwODM1
NDdaFwOOOT USNTIaMB4xHD/ (UyBJb10gQ:
dGL qGSIb3DOEBAQUAAAIBDY EKACIBAQDUVAHXCOG. 8Lt

key  -—- BEGIN RSA PRIVATE KEY---—

MIEpQIBAAKCAQEA1FeB 1 wkBmuevBASATcxxyv2qIDivzsOwTHEINYD1bFO7SDIGW
RybSIC | __'.MlAWahD\u
Lp2f2if M ZeJOP
Phus1LDdDUZZEY/F4oWhi|281 PEIOhPHPHIF1 uSimx+Ganibrx84cjZefimeDvi
WKJERpPANGMTZ + 58PVCIpCvPKGUkNHEZUSQVETyv30j G+ M+ FEVKhenEK3zG Ye 3

Save & Apply | ~
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Copy the content of the certificate file we downloaded before(the certificate can be
opened in text form).

trust  —-—BEGIN CERTIFICATE-——-
MIEQTCCA12gAwIBAgLIAKCOSkwOgrd/MADGCSGSIbADQEBCWUAMGgXCzAJBGNY

. cup=n BAYTAIVTMSUw! FxdeW:‘aGvaGQnaWVzLCEJhmMuMTIw

MAYD W 0a\WZpY2F0aWOUIEF1 dGhvemi

. LB eTAeFwl 3 XNZMSMTZaMIGYMQswCQYDVQQGEWIV
UzEQMA4GAT UEGBMHOXJpem3u Y TETMBEGA 1 UEBXMKUZNVAHRzZGFsZTEIMGMGAT UE

B revsazc-6e BN ot.cert.pem

B 1ebf542c-6 7fbf.private.key certificate -----BEGIN CERTIFICATE-—---
MIDW]CCAKKgAWIBAgIVAMHHQaYv.flyQhBzUjmmO/KuSJPMADGCSqGSIb3DQEB
CwUAMEOxSzBJBgNVBAsSMQKFtYXpvbiBXZWIgU2VydmijiZXMgTz1BbWFEb24uY20t
IElUYy4 9Qz1VUzAFWOYM/EWMDgwODM1
NDd=gg o "m L, EEAMMEOFXUyBJb1QgQ2VydGimaWNh
dGUwggEnMAUGCSqGSIbSDOEBAQUAAd\EDwAwggEKAoIBAQDUV4H)(CQGa.v‘q/oBL;1

key - BEGIN RSA PRIVATE KEY---—--
MIEpQIBAAKCAQEA1FeB1wkBmvbveAS4 Texyv2g3DivzsOwTHEINYD1bFO7SDIGW
RybSIDel Jszld +Zali hﬂ*””WmQ%skFupMilATVahP\u
Lp2fZl VEdsh/i1nlw2ojm+ZcJQP
F‘Aus‘l_ = [ | _ x+6znibnx9+cj2efidmeDvl

=

'WKJERpPANGMTZ+59PVCIpCvPKGUKNHIjZUfsQVi7yv30jgG+M+FBVKhenEK3zGYe

Navigate to the Gateways page and choose the gateway you've added.

In the LoRaWAN specific details section of the Gateway details page, you'll see the
connection status and the date and time the last uplink was received.

AWS loT > Manage » LPWAN devices » Gateways » Gateway details

f618cedb-4ed1-4354 | tato Edit || Detete
Details
Gateway ID Name Firmware
f618cedb-4ed1-435 SenseCAP M2
Associated thing name Description

b97bed4d-76e1-4e:

LoRaWAN details Position Tags

LoRaWAN specific details

GatewayEUI LastUplinkReceivedAt NetldFilters
2cf7 June 29, 2023, 13:32:01 (UTC+08:00)
RFRegion Connection status JoinEuiFilters
us91s Connected -

SubBands

1 SubBand

4.3.3 Add Profiles
Device and service profiles can be defined to describe common device
configurations. These profiles describe configuration parameters that are shared by
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devices to make it easier to add those devices. AWS |oT Core for LoRaWAN supports
device profiles and service profiles.

® Add Devices Profiles
Navigate to Devices > Profiles, click Add device profile.

AWS loT x AWS 0T > Manage > LPWAN devices 3 Profiles
Moaitor LoRaWAN Sidewalk 2
Connact
Device profiles (1) wie Add device profile
Connect one device
B Connect many deviees v
Profile ID Device profile name MACVersion RegParamsRevision MaxEIRP RFRegion
Test
b e i BE1af593-24 ] US9N5-A-OTAA 103 RPO0Z-1.0.1 1H] usss
MOTT test client
Service profiles (1) o Add service profile
Man
1
.

Profile ID

Service profile name AddGWMetaData
dfdds2fd-Bbbz T TT TEST On
1
Destinations

Provide a Device profile name, select the Frequency band (RfRegion) that you're
using for the device and gateway, and keep the other settings to the default values.
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AWS loT » Manage » LPWAN devices » Profiles » Add device profile

Add device profile

Device profile info

Describe the device capabilities and boot parameters that the network server needs to set the LoRaWAN radic access service

Select a default profile and customize - optional
Default profiles are based on your selected LoRaWAN OTAA device class and your LoRaWAN radio frequency band. You may need to
customized your profile per your device vendor specifications.

[ US915-A v

Device profile name Frequency band (RFRegion)

Type a descriptive name for this device profile Choose the LoRa supported frequency band for this profile
US915-A-0TAA us91s v

MAC version Regional parameters version

The MACVersion of the LoRaWAN devices that use this profile. Select the region parameters version identifier for this profile.
1.0.3 v RP002-1.0.1 (recommended) v

MaxEIRP

Enter the MaxEIRP value for this device profile.

13

Supports Class B
Choose to enter the values for Class B support

@ )

Supports Class C
Choose to enter the values for Class C support.

o
Supports Join

Choose to enter the values for Join support (OTAA) or not (ABP)

©

® Add Service Profiles
Navigate to Devices > Profiles, click Add service profile

AWS loT X AWS T Manage LPWAN devices Profiles

Monitar LoRSWAN Sidewalk

Fonnect Device profiles (2] o m

Connect one device

» Cannact many devices

Profile 1D Device prafile nama MACVarsion RegParamsRuvision MaxEIRP RFRegion
Test
R A 8672f503-a48 US915-A-OTAR 103 APOOZ-1.0.1 3 usa1s
MOTT test elient 16999¢cd-52¢ EUSEE-A-OTAA 103 RPDO2-1.0.1 5 (uaasz

Manage "
Service profiles (1) info Add service profile

B All devices

» Greangrass devices
¥ LPWAN devices
Profile 1D Service profile nama AddGWMetabata v
Network analyzer

Gateways dfads2fd-gbt TEST On
» O

Destinatlans

B Remote actions

» Message Routing
Retained massages

B Security

* Fleet Hub

Device Software
Billing groups

Sattings
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It's recommend that you leave the setting Add gateway meta data enabled so that
you'll receive additional gateway meta data for each payload, such as RSSI and SNR
for the data transmission.

Add service profile .

A service profile describes the features that are enabled for the user(s), and the rate of messages that can be sent over the

network.

@ New Public Network Roaming
Use a secure, public network avaliable through our partners.

Configure your service profile

Name
Enter a unique name containing only: letters, numbers, hyphens, or underscores. A job name cannot contain any spaces.

SenseCAP

Add gateway meta data
Add additional gateway metadata (RSSI, SNR, GW geoloc., etc.) to the packets sent by devices. You can get meta data from public
gateways but it is not guarenteed.

Roaming - optional
Before using this feature, make sure that you have read and agree to the terms and conditions. View end user
agreement [

[T] Roaming activation allowed
Roaming will allow your devices to connect to public network provider(s).

[[] Passive roaming allowed
Passive roaming is a mode by which a device can seamlessly roam away from home and uses base stations of the visited network
connected to a forwarding network server (fNS) — to reach its home network.

» Tags - optional
A tag is a label that you assign to an AWS resource. Each tag consists of a key and an optional value. You can use tags to search and
filter your resources or track your AWS costs.

® Add Destination
Navigate to LPWAN Devices > Destination, click Add destination.
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e AWSIOT > Manage » LPWAN devices » Destinations QO B o
Query connectivity status Py

@ sService profile SenseCAP-M2-T2000 successfully created
You ¢an now add devices to your service profile. Visit your devices and select the service profile you want to use,

®0 Ao @2 @0 @0 v

Manage
» All devices
P Greengrass devices Destinations (D) ofo @ Edit Delete

¥ LPWAN devices
Q_ Filter destinations

Coverage
¥ LoRaWAN Destination name A | Expression v | ExpressionType v |
Devices
Gatéways No destinations
i Destinations are a way for similar wireless devices to connect to an individual rule.
Multicast groups

FUOTA tasks Add destination

Network analyzer
Profiles
¥ Sidewalk
Devices New
Profiles
1
Software packages
» Remote actions
» Message routing
Retained messages.
» Security

Logs Updated

Here select Publish to AWS loT Core Message Broker and name the
destination's MQTT topic

Permissions: Select an existing service role > loT Wireless Gateway Cert Manager Role

INFO: A destination name can only have alphanumeric, - (hyphen) and _ (underscore)
characters and it can't have any spaces.

= AWSIoT > Manage > LPWAN devices > Destinations > Add inati @

@

Add destination i

Destination details info

Destination name
The destination name appears in the device and gateway destination selection lists

sensecap-t2000-broker

Destination description - optional
Provide a helpful description of your destination

Destination description.

() Enter a rule name © Publish to AWS IoT Core message broker
Enter the name of the rule or a rule/topic that will process the messages sent to this destination. If you need a publish/subscribe broker to distribute messages to multiple subscribers.
£2000-raw | 6 Copy
Permissions

() Create a new service role

© Select an existing service role ]

Select a role

loTWirelessGatewayCertManagerRole v

Role ARN: arn:aws:iam::375530450737:role/service-role/loTWirelessGatewayCertManagerRole

Attach policy to role

View policy permissions
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4.3.4 Add LoRaWAN Devices

® Add Wireless Device
Navigate to LPWAN devices > LoRaWAN> Devices, click Add wireless device.

e AWS 0T > Manage > LPWAN devices > LoRaWAN > Devices ® B o

Test

» Device Advisor
MQTT test client
Device Location

Query connectivity status

Manage
P All devices
» Greengrass devices
¥ LPWAN devices
Coverage
¥ LoRaWAN
1
Gateways
Multicast groups
FUOTA tasks
Network analyzer
Profiles
v Sidewalk
Devices New
Profiles
Destinations
Software packages
» Remote actions
» Message routing
Retained messages

» Security

oudshell ~ Feedback [ Console Mobile App

@ Ask Amazon Q B 4 @ 8 United States (N. Virginia) v

Zhang Janet

© Destination added

Your destination was added. You can now use it with a wireless device.

Devices

Devices Settings

@ Activate summary metrics Activate summary metrics X

By activating summary metrics, you acknowledge that there are charges associated with using the LoRaWAN dashboard. When you activate the dashboard, we
charge you based on the LoRaWAN compute API. You can deactivate this feature at any time by selecting ‘Deactivate summary metrics'. For more information
about the charges associated with using this feature, see our Pricing page 2.

Device summary

Active devices (within the last hour) Total provisioned devices (within the last Uplink message count (within the last hour) Downlink message count (within the last
hour) hour)
LoRaWAN devices (0) o ©) (ear Delete Add wireless device
| Q Find LorRawaN devices | I o]
Device ID v | Name v Destination v | LastUplink Received At v | Arn v DevEUI v |

No wireless devices

You don't have any wireless devices in us-east-1.

2 Add wireless device

Amazon Web saffiliates.  Privacy  Terms  Cookie preferences

Wireless device specification: OTAA v1.0x

DevEUI / AppEUI / AppKey: can be found in the SenseCraft APP,
check Get_Started for more details.
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= AWSloT > Manage > LPWAN devices > LoRaWAN > Devices > Add device @
Step 1 . .
(@ Configure LoRaWAN device Configure LoORaWAN device

Step 2 - optional
D Set device position LoRaWAN specification and wireless device configuration info

Wireless device specification
Your device specifications consist of the LoRaWAN version (1.1 or 1.0.x) and your authentication process (Over The Air Authentication or Authentication By Personalization). Once selected, your data is encrypted with a key that AWS
owns and manages for you.

OTAA v1.0.x

DevEUI

The 16-digit hexadecimal DevEUI value found on your wireless device.

AppKey

The 32-digit hexadecimal AppKey value that your wireless device vendor provided.

AppEUI/JoinEUI

APPEUI v | [ wooeorerornm

The 16-digit hexadecimal AppEUI/JoinEUI that your wireless device vendor provided. For MAC version 1.0.4, please use JoinEUL. Otherwise please use AppEUI.
Device name

sensecap-t2000-b

Device description

Device description

N

Select the device profile and destination you created in the previous step.

Profiles

Wireless device profile
Choose a wireless device profile so your device can pass the correct messages to your gateway.

[‘ EU868-A-OTAA I v ‘ @ Create device profile |12

Service profile
Choose a service profile.

[SenseCAP~M2~TZOOO I v ‘ @ Create service profile |2

Choose destination

Destination name
Destinations route messages from your wireless device to other AWS services.

[ sensecap~t2000~braker| v ‘ @ Create a destination 12

Tags - optional
Atag is a label that you assign to an AWS resource. Each tag consists of a key and an optional value. You can use tags to search and filter your resources or track your AWS costs.

You don't have any tags attached to this resource.

Add new tag

You can add up to 50 tags.

Cancel
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= AWSIoT > Manage > LPWAN devices > LoRaWAN > Devices > Add device ® B o
Step 1 . e .
@ Configure LoRaWAN device Set device position - optional i

Specify the position information of your device or use solvers to accurately identify the position of your device.
Step 2 - optional

(® Set device position
Position information - optional

Add initial position of your device
Enter the static latitude and longitude coordinates to identify the position of your device. Optionally, enter a value for the altitude

Latitude Longitude

46.320207 | -112.1072224
Enter a value between -90 and 90 Enter a value between -180 and 180
Altitude

o

Enter a value between 0 and 20000 in meters

v Geolocation - optional it
By using geolocation, the position of your device can be accurately identified. See pricing info 12

[ Activate positioning
Report the real-time position of your resource.

Position data destination
Add a position data destination to describe the AWS loT rule that processes a device's position data for use by AWS 10T Core for LoRaWAN.

Select your position data destination

sensecap-t2000-broker v

Cancel Add device

Privacy Terms  Cookie preferences

() Cloudshell ~ Feedback [ Console Mobile App

Navigate to the Devices page and choose the device you added before.

In the Details section of the Wireless devices details page, you'll see the date received.

AWS loT x AWS 10T Manage > LPWAN devices Devices > e3533090-76ac-

— LoRaWAN: Device e3533090-76ac-4c5f- T R Eait || Delets
= Details

Contiect

Connect one device
Device ID Hame

Destination
» Camnect many devices
23533090-76ac-4c TEST TEST
Associated thing name Description Last uplink seceved at
Ted 346997ed-f095-42 | | September 07, 2022, 17:33:23 (UTC+0800)
» Device Adwisor
MQTT test dlient
Profiles Device trafiic Pasition Tags
Manage
» Al dew
» Greengrass devices Device traffic Clicking refreshing button will incur costs | (3
v LPWAN devices
Last connected gateway Deveul RS (dBm) SNR (d8) Frequency Data rate
2761 000000 109 775 $04100000 3
Multicast groups
FUQTA tasks
. Downlink message queue (0] o & Queue downlink message
Profiles
De 1 @
» Remot o5
b Wasige Pouting Message 1D Timestamp FPart TransmitMode

Retained messages
Y Mo downlink messages

ourfty Na dawnlink messages have been queued
» Floot Hub

Queus downlink message

4.3.5 Configure the decoder

® Create Message Rules
Navigate to Message routing tab — Rules, and click Create Rule button.
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Q lam role

Connect
Connect one device
» Connect many devices

Domain
configurations Updated

Test
» Device Advisor
MQTT test client

Device Location New

Manage
» All devices
» Greengrass devices
¥ LPWAN devices
Network analyzer
Coverage New
Gateways
v Devices
Multicast groups
FUOTA tasks
Profiles
Destinations

Software packages New

» Remote actions

Destinations
Retained messages

» Security

CloudShell  Feedback

AWSIoT > Messagerouting > Rules

Rules (0) info ‘ Cc Activate Deactivate Edit Delete

Rules allow your things to interact with other services. Rules are analyzed and perform specific actions based on messages published by your devices.

Q Find rules

Name a | status v | Rule topic v | Created date

No rules

You don't have any rules in ap-northeast-1

Name your rule and submit it.

AWS loT > Message routing > Rules > Create rule

Step 1
@ Specify rule properties Specify rule properties i
Elopd A rule resource contains a list of actions based on the MQTT topic stream.
ep

Configure SQL statement

Step3
Attach rule actions

Step 4
Review and create

Rule properties

sensecap_t2000_decoder

Enter an alphanumeric string that can also contain underscore () characters, but no spaces.

Rule description - optional
Enter a description to provide additional details about the rule to others

B 4 @ B T

v

2.

© 2024, Amazon Web Services, Inc. or

affilates.  Privacy

A description of your new rule

v Tags - optional
No tags associated with the resource

Add new tag

You can add up to 50 tags.

SQL version: 2016-03-23
SQL statement: SELECT * FROM "YourDestinationTopic"

Here we fill in t2000-raw according to Add Destination
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= AWSIoT > Messagerouting > Rules > Create rule

Step 1

@ Specify rule properties Configure SQL statement i

Ctep’d Add a simplified SQL syntax to filter messages received on an MQTT topic and push the data elsewhere.
ep

@ Configure SQL statement
SQL statement inro

Step 3
Attach rule actions SQL version
The version of the SQL rules engine to use when evaluating the rule.
Step 4 S
: | 2016-03-23 v |
Review and create \

SQL statement

Enter a SQL statement using the following: SELECT <Attribute> FROM <Topic Filter> WHERE <Condition>. For example: SELECT temperature FROM ‘iot/topic' WHERE temr

W] seLect + From t2000-ran |

Scroll down to Rule actions section, and select Lambda from Action 1, then

click Create a Lambda function.

= AWSIoT > Messagerouting > Rules > Create rule

Step 1 .
@ Specify rule properties Attach rule actions i

_ An action routes data to a specific AWS service.
ep

@ Configure SQL statement
SQL statement

Step 3
@ Attach rule actions SELECT * FROM 't2008-raw’

Step4
Review and create

Rule actions info

Select one or more actions to happen when the above rule is matched by an inbound message. Actions define additional activities that occur when messages arrive, like storing them in a database,

invoking cloud functions, or sending notifications. You can add up to 10 actions.

Action 1

Lambda
Send a message to a Lambda function

v ‘ Remove

Lambda function Info

Choose Lambda function v @ View 12 Create a Lambda function 12

Lambda function version

Choose Lambda function version C

Add rule action

Error action - optional

You can optionally set an action that will be executed when something goes wrong with processing your rule. If two rule actions in the same rule fail, the error action receives one message that contains

both errors.

Add error action

Function name: Name your function.
Runtime: Node.js 24.x
Architexture: x86_64

Click Create function button to create a new function.
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Create function

= lambda » Funct

Create function .«

Choose one of the following options to create your function

© Author from scratch Use a blueprint Container image
tart with a simple Hello Warld example Bulld a Lambca application from sampie code and configu

Select a container image to deplay for your function.

Basic information

sensecap-12000-decoder

Function name must be 1 to 64 characters, must be unique to the Region, and can't include spaces. Valid characters are a-2, A-2, 0-9, hyphens (), and underscores ).

Runtime  info

Clioose (he language 1g use to write your function. Note that the console cade editor supports only Nade s, Pytho, and Ruby
Nodejs 24.x v @ Last fetched 25/01/2026, 14:15:4:

Durable execution - new  info
Ensbe durable execution to simplify building resiient muli-step applications that checkpoint progress and resume after interruptions. Supports Python and Node s untimes, View pricing £

Enable

armé4

Permissions info
By default, Lambda will create an execution role with permissions to upload logs to Amazon CloudWatch Logs. You can customize this default role later when adding triggers.

» Change default execution role

» Additional configurations
Use additional to set up ne ing, security, and for your function. These settings help secure and customize your Lambda function deployment. \

Cancel Create function

After creating the function, it goes to the function's config page. We will configure it
later so just go back to the rules page.

Click the Refresh button and select the Lambda function you create before. Then
click Next to Step 4.

= AWSIoT > Messagerouting > Rules > Create rule

|
@

Step 1
@ Specify rule properties Attach rule actions i«
An action routes data to a specific AWS service.
Step 2

@ Configure SQL statement

- SQL statement

@® Attach rule actions SELECT * FROM 't2000-raw’

Step4.
Review and create

Rule actions info
Select one or more actions to happen when the above rule is matched by an inbound message. Actions define additional activities that occur when messages arrive, like storing them in a database,
invoking cloud functions, or sending notifications. You can add up to 10 actions.

Action 1

Send a message to a Lambda function
Lambda function Info

I‘ sensecap-t2000-decoder v ] C View @) C Create a Lambda function @)

Lambda function version 2

| $LATEST v @ 1
Add rule action

Check that all details of the rule are correct, then click Create to create the rule.
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Step 1

@ Specify rule properties Review and create i
Stz Step 1: Rule properties
@ Configure SQL statement
Step3 Rule properties
@ Attach rule actions
Name
Step 4 sensecap_t2000_decoder
(® Review and create
Description

Step 2: SQL statement

SQL statement

SQL version
2016-03-23

SQL query
SELECT * FROM 't2000-raw’

Step 3: Rule actions

Actions

Lambda function Lambda function version
arn:aws:lambda:us-east-1:375530450737:function:sensecap-t2000-decoder 12 $SLATEST

Error action

No error action

et —

® Configure the Lambda Function
Back to Message routing tab — Rules, select the rule you created before.

Click Lambda from Actions and then click the link to go to the Lambda function
configuration page.
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@ Ask Amazon Q Q ©] ) United States (N. Virginia) v
e AWS loT > Message routing > Rules > sensecap_t2000_decoder [
AWS loT < @) Sl A e T A x|
Monitor 7 ~
sensecap_t2000_decoder i (_Activate ((oetete
Connect Details
Connect one device e
Description
» Connect many devices
Domain configurations 2
ARN Topic Created date
I0) arn:aws:iot:us-east-1:375530450737:rule/sensecap_t2000_d I] t2000-raw January 29, 2026, 14:20:38 (UTC+08:00)
ecoder
Test Basic ingest topic
» Device Advisor Status I $aws/rules/sensecap_t2000_decoder
MQTT test client et
Device Location
Query connectivity status
SQL statement
SQL statement SQL version
Manage SELECT * FROM 't2000-raw’' 2016-03-23
» All devices
» Greengrass devices
» LPWAN devices Actions Error action Tags
Software packages
» Remote actions Actions (1) / View details
¥ Message routing Actions occur when an event is triggered. Actions are executed until all actions are completed or an error occurs. To add or remove actions, you will need to edit the rule.
Rules R R
Service | Action |
Destinations
Retained messages Send a message to a Lambda function
» Security

Logs Updated

Lambda

Send a message to a Lambda function

Lambda function
arn:aws:lambda:us-east-
1:375530450737:function:sensecap-t2000-decoder LA

On the following funcition config page, rename the index.mjs file to index.js, remove
all the code and replace it with the script from Resource, then click Deploy button.

Decoder for AWS
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L 0 @

(3 Ask Amazon Q

Lambda > Functions > sensecap-t2000-decoder

AWS loT

+ Add trigges

secap-t2000-decader

+ Add destination

Function URL  Info

Code Test Monitor Configuration Aliases Versions
Code source info C Open in Visual Studio Code ? ) C Upload from v ) @
- I o
= EXPLORER indexjs % ) m
indexjs
@ 1 const {IoTDataPlaneClient, PublishCommand} = require("@aws-sdk/client-iot-data-plane");
2 const client = new IoTDataPlaneClient({
/O 3 //Replace the region according to your device.
4 "region”: "us-east-1"
S 51
o 6
7 function decodeUplink (input) {
B:D “ DEPLOY 3 8 const bytes = Buffer.from(input, 'basesa’);

g console. log("bytes:

A J Deplay (Ctrl +Shift+U) ‘ 10

11 const originMessage = bytesstring.tolLocaleUpperCase()

Test (Ctrl+Shift+1) 12 const decoded =

valid: true,

» bytes
const bytesString = bytes2HexString(bytes)

err: 9,
5 payload: bytesString,
16 messages: []
17 }
18 let measurement = messag d(originMessage)
19 if (measurement.length ) {

decoded.valid = false
return { data: decoded }

~ TEST EVENTS (NONE SELECTED]

t Create new test event

for (let message of measurement) {

United States (N. Virginia) ¥

Zhang Janet

Info Tutorials >

Learn how to implement commen use
cases in AWS Lambda.

Create a simple webapp ~

In this tuterial you will learn how
to:
 Build a simple web app,
consisting of a Lambda
function with a function
URL that outputs a
webpage
« Invoke your function
through its function URL

Learn more |2

Start tutorial

After configuring the decoder, Click Configuration — Permissions — Edit.

6 84 0 @

Q, Search [Alt+S] @ Ask Amazon Q

United States (N. Virginia) v

Zhang Janet

Lambda > Functions > sensecap-t2000-decoder

( Throttle ) (lﬁ Copy ARN ) ( Actions ¥ )

( Export to Infrastructure Composer ) ( Download ¥ )

sensecap-t2000-decoder

v Function overview info

Template Description

Last modified
1 minute ago

. sensecap-t2000-
decoder

Function ARN
D) arn:aws:lambda:us-east-1:375530450737:function:sen
secap-t2000-decoder

{ % Layers ) J

‘ + Add destination

( AWS loT

Function URL  Info

Code Test Monitor Configuration Aliases Versions
Triggers 2 Role name
sensecap-t2000-decoder-role-ms2qw2t3 |2
|

Destinations Resource summary

To view the resources and actions that your function has permission to access, choose a service.
Function URL

B Amazon CloudWatch Logs =

Environment variables 3 actions, 2 resources

Tags

By action By resource

VPC
Cloudshell

Veb Services, Inc. or

¥ console Mobile App

Feedback

® o

Info Tutorials >

Learn how to implement common use
cases in AWS Lambda.

Create asimple webapp ~

In this tutorial you will learn how
to:

« Build a simple web app,
consisting of a Lambda
function with a function
URL that outputs a
webpage

« Invoke your function
through its function URL

Learn more 12

Start tutorial

Cookie preferences

Click View the xxxxxxxxxxx role at the bottom.
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= Lambda > Functions » sensecap-t2000-decoder » Edit basic settings

Edit basic settings

Basic settings info
Description - optional

Memory Info
Your function is allocated CPU proportional to the memory configured.

| 128 MB
Set memory to between 128 MB and 10240 MB

Ephemeral storage = Info
You can configure up to 10 GB of ephemeral storage (/tmp) for your function. View pricing 12
| 512 | MB

Set ephemeral storage (/tmp) to between 512 MB and 10240 MB.

SnapStart  Info
Reduce startup time by having Lambda cache a snapshot of your function after the function has initialized. To evaluate whether your function code is resilient to snapshot operations, review the SnapStart compatibility
considerations . For Python and .NET runtimes, view pricing 2.

Supported runtimes: .NET 10 (C#/F#/PowerShell), .NET 8 (C#/F#/PowerShell), Java 11, Java 17, Java 21, Java 25, Python 3.12, Python 3.13, Python 3.14.
Timeout
0 ‘ min ‘ 3 ‘ sec
Execution role
Choose a role that defines the permissions of your function. To create a custom role, go to the 1AM console | 2.

© Use an existing role

() Create a new role from AWS policy templates

Existing role
Choose an existing role that you've created to be used with this Lambda function. The role must have permission to upload logs to Amazon CloudWatch Logs.

‘ service-role/sensecap-t2000-decoder-role-ms2qw2t3 v | @

[View the sensecap-t2000-decoder-role-ms2qw2t3 role |_7|lon the IAM console.

Click Add permissions — Attach policies.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com


http://www.seeedstudio.com

Zhang Janet

e 1AM > Roles > sensecap-t2000-decoder-role-ms2qw2t3

Identity and Access < sensecap-t2000-decoder-role-ms2qw2t3 .«
Management (I1AM)
@ semch i Summary
Creation date ARN
January 29, 2026, 14:17 (UTC+08:00) I5 arn:aws:iam::375530450737:role/service-role/sensecap-t2000-decoder-role-ms2qw2t3
Dashboard = . . i
Last activity Maximum session duration
¥ Access Management i 1 hour
User groups
Users - N .
Per Trust relati Tags Last Accessed Revoke sessions
Roles
Policies
Identity providers Permissions policies (1) info @ Remove Add permissions &
Account settings You can attach up to 10 managed policies. L atchpolicles
Root access management Filter by Type Create inline policy
Temporary delegation requests | @ search | | Altypes v | 1
New,
Policy name 12 a | Type v | Attached entities v |
v Access reports
Access Analyzer _ AWSL icExecuti 27b2-4... Customer managed gl

Resource analysis New

Unused access

X » Permissions boundary (not set)
Analyzer settings

Credential report
Organization activit) . .

9 Y v Generate policy based on CloudTrail events
Service control policies
You can generate a new policy based on the access activity for this role, then customize, create, and attach it to this role. AWS uses your CloudTrail events to identify the services and actions used and
Resource control policies

generate a policy. Learn more 12

Generate policy

IAM Identity Center 12! No requests to generate a policy in the past 7 days.

CloudShell ~ Feedback [ Console Mobile App Cookie preferences

@ Ask Amazon Q

= IAM > Roles > sensecap-t2000-decoder-role-ms2qw2t3 > Add Permissions ® ®

Attach policy to sensecap-t2000-decoder-role-ms2qw2t3

» Current permissions policies (1)

Other permissions policies (1/1112) @
Filter by Type
| @ AdministratorAccess X ‘\ All types ¥ | 5matches 1 ]
& | Policy name a | Type v | Description
I[ AdministratorAccess AWS managed - job function Provides full access to AWS services an...
O AdministratorAccess-Amplify AWS managed Grants account administrative permiss...
O AdministratorAccess-AWSElasticBeanstalk AWS managed Grants account administrative permiss...
O = AWSAuditManagerAdministratorAccess AWS managed Provides administrative access to enab...
AWSManagementConsoleAdministratorAccess AWS managed - job function Provides full access to configure and c...

»

Add permissions

® Check the data
Check the data on page MQTT test client, input # and click Subscribe button, you
will see the data.
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AWS loT > MQTT test client

Uomain conngurations

Test
» Device Advisor
Device Location

Query connectivity status

Manage
B All devices
¥ Greengrass devices
Core devices
Components
Deployments
Groups (V1)
¥ LPWAN devices
Coverage
¥ LoRaWAN
Devices
Gateways
Multicast groups
FUOTA tasks
Network analyzer
Profiles
» Sidewalk
Destinations

Software packages

¥ Remote actions

(3 Ask Amazon Q

» Connection details @ connected

To disconnect from the MQTT test client, choose Disconnect. To re-establish a connection, you can update the details and choose Connect.

Subscribe to a topic

Publish to a topic

Topic filter  infa

The tapic filter describes the topic

0 which you w cribe. The to

pic filter can include MQTT wildcard cha

» Additional configuration
-

Subscriptions #

United States (N. Virginia) ¥

Zhang Janet

LA C]

Disconnect

‘ o x| , —
(@ You cannot publish messages to a wildcard topic.
Please select a different topic to publish messages to.

No messages have been sent to this subscription yet. Please send a message to this subscription to see messages here.

The raw payload of T2000 Tracker publish from t2000-raw and the decoded data
publish from tracker/measurement.

(3 Ask Amazon Q

United States (N. Virginia) ¥

e AWS 10T > MQTT test client

AWS loT

Monitor

Connect
Connect one device
» Connect many devices

Domain configurations

Test

P Device Advisor
MQTT test client
Device Location

Query connectivity status

Manage
» All devices

» Greengrass devices
» LPWAN devices

Software packages

v

Remote actions

v

Message routing

Retained messages

v

Security

Logs Updated

<

Zhang Janet

w tracker/measurement

"eui
"timestamp": "2026-01-29T06:34:292",
"data”: {

"valid": true,

"err”: @,

"payload”: " 975eaff 933
"messages”: [
[
1{

“"measurementId": "4210",
"timestamp": 1769567722008,
"motionId": @,
"measurementValue”: -71,
"type": "AccelerometerX"

"measurementId”: "4211",
1769567722008,

"measurementValue”: 558,
"type”: "Accelerometery”

"measurementId”: "4212",
“timestamp": 1769567722008,
“motionId"

e,
"measurementValue": 820,
“type": “AccelerometerZ®

"measurementId”: "3009",
"timestamp": 1769567722068,

"motionId": @

January 29, 2026, 14:34:29 (UTC+0800)

bBf862f94782cFbEF8E2F94782cac20303003F@3c8C203038@3708C7",

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.
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@3 Ask Amazon Q o ®@ & United States (N. Virginia) ¥

Zhang Janet

e AWSI6T 3 MQTT test client B ®
AWS loT <
w t2000-raw January 29, 2026, 14:35:20 (UTC+0800)
Monitor
{
"Messageld”: "B8fe@391a-5f11-41e7-93e3-860666bcTdlb",
Connect "WirelessDeviceId": "01df9626-1c42-45a7-8¢07-9d51abeedser",
R "PayloadData™: "LQAAAGLSdpr/SgAMASEZBCMAAFZLOSICAWMAPWDIWGHDADBDXT 14 Yy 1Hgs XDAABWSVLF " ,
"WirelessMetadata": {
» Connect many devices " LoRaMAN": {
Domain configurations "ADR": true,

"Bandwidth": 125,
"ClassB": false,
"CodeRate": "4/5",

i "DataRate”: "5",
» Device Advisor "DevAddr”: "@0e9fbe2”,
MQTT test client DevEui": Mooioeeoaees

"FCnt": 16,
Device Location "FOptLen”: @,
Query connectivity status "FPort": S,
"Frequency”: "B&B500e0e",
"Gateways": [
{
Manage "GatewayEUi": "iii7iiivIIIGORTL",
» All devices "Rssi”: -59,
» Greengrass devices 1 Snr: 11.5
» LPWAN devices 1
Software packages "MIC": "ebbo@573",

“MType": "ConfirmedDatalp",
”Najm-": "LoRaWANR1",
Message routing “Modulation®: “LORA",

v

Remote actions

v

"PolarizationInversion”: false,
“spreadingFactor”: 7,
"Timestamp™: "2026-81-29T@6:35:21Z"

Retained messages

v

Security

Logs Updated }

Device software v

4.3.6 Resource
SenseCAP T2000 Tracker Decoder for AWS
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5 Payload Format

5.1 Uplink Packet Parsing

The tracker data protocol provides different packets to correspond to different
information, and the number of bytes of each packet may vary. The structure of the
frame is shown in the image below. The frame content is sent in big-endian byte

order.

Data ID Data Value

1 byte 50 bytes (Max)

Data ID: Function number.
Data Value: Position, sensor data and other information.

5.1.1 Power-on Packet (0x27)

The power-on packet is sent by the device immediately after booting. It contains the
current configuration parameters and device status. The frame ID is 0x27, and the

total length is 46 bytes.

0Ox27 Byte2 Byte3~4 Byte5~6  Byte7 Byte8 Byte9~10 Bytel1~12
Periodic
D Battery Software Hardware Work Positioning Heartbeat Mode
Level Version Version Mode Strategy Interval Uplink
Interval
Byte13~1 Byte19~2  Byte21-~2
yte Byte15 Bytel6  Bytel7 Bytelg yte
4 0 2
Event Enable 3-Axis Enable CNSS Enak?le 3-Axis Uplink
Mode . Scan Motio . Interval
) Acceleromete Disassembl : Motion
Uplink Timeou n On
r y Alarm Threshold )
Interval t Event Motion
Byte23 Byte24~25 Byte26  Byte27~28 Byte29 Byte30 Byte31~46
Enable Motionless Enable 3-Axis iBeacon UuID UUID Filter
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Byte23 Byte24~25
Motionless Timeout
Event

Byte26

Shock
Event

Byte27~28 Byte29 Byte30 Byte31~46

Shock Scan Filter (16 Bytes)
Threshold Timeout Valid
Bytes

Raw Payload Example

27 56 0100 0101 01 08 02d0 003c 003c 00 01 3c 00 O0Te OOO5 00 0168 00 012c 03 00

00000000000000000000000000000000

Byte Value

1 Frame ID

2 Battery Level

3-4

5~6

7 Work Mode

Positioning
Strategy

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Software Version

Hardware Version

Type

uint8

uint8

uint16

uint16

uint8

uint8

Raw Data

27

56

0100

0101

01

00

Description
27 is the packet ID

0x56 = 86(DEC)

The battery level is 86%

0x0100=v1.0
The software version is
v1.0

0Ox0101 =v1.1
The hardware version is
vl1.]

01 = Periodic Mode
00: Standby Mode
01: Periodic Mode
02: Event Mode

07 = Ox07, means the
device use Bluetooth +

Wi-Fi + GNSS positioning

strategy

00: Only GNSS
01: Only Wi-Fi
02: Wi-Fi + GNSS
03: GNSS + Wi-Fi
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Byte Value
9-10 Heartbeat
Interval

11-12 PerI.OdIC Mode
Uplink Interval

13-14 Eveht Mode
Uplink Interval
15 Enable 3-Axis
Accelerometer
Enable
16 Disassembly
Alarm
17 GNSS Scan
Timeout
18 Enable Motion
Event
3-Axis Motion
19~20
Threshold
Uplink Interval
21~22
On Motion
>3 Enaple
Motionless Event
24~25 Motionless

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Type

uint16

uint16

uint16

uint8

uint8

uint8

uint8

uint16

uint16

uint8

uint16

Raw Data

02d0

003c

003c

00

01

3c

00

O0le

0005

00

0168

Description

04: Only Bluetooth

05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi +
GCNSS

08: GNSS + Bluetooth

0x02D0 = 720 minutes

0x003C = 60 minutes

0x003C = 60 minutes

00: Disable
01: Enable

00: Disable
01: Enable

0x3C = 60 seconds

00: Disable
01: Enable

0Ox0071e = 30 mg

0x05 = 5 minutes

0x00: Disable
0x01: Enable

0x0168 = 360 minutes
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Byte Value Type Raw Data Description
Timeout
26 Enable Shock Lints 00 00: Disable
Event 01: Enable
3-Axis Shock .
27~28 Threshold uint16 012c 0x012c = 300 mg
29 |I$eacon Scan uint8 03 0x03 = 3 seconds
Timeout (s)
UUID Filter Valid ) Number of valid bytes in
30 t8 00
Bytes uin UUID filter (0-16)
16-byte Bluetooth UUID
3146 UUID Filter 16 0000000000000000 ﬂIter. Only first N bytes
bytes 0000000000000000 (defined by byte30) are

meaningful

5.1.2 Periodic Mode Packet (0x28)

The periodic mode parameters packet contains the current work mode
configuration. The frame ID is 0x28, and the total length is 30 bytes.

Ox Byt Byte4~  Byte Byte Bytel Bytel Byte Bytel5
28 2 Y3 5 67 g-o  ovel0  Bytell 2 3 14 ~30
Even UUul
t . D
Wo  Positio Heartb Uplin Mod  Enable 3- Enable  GNSS Beac Filte uulD
D rk ning eat Kk e Axis Disasse  Scan Szgn r Filter
Mo Strateg Interva Inter Uplin  Accelero mbly Time Time Vali (1e
de y I val k meter Alarm out out d Bytes)
Inter Byte
val S

Raw Payload Example

28 01 07 02d0 003c 003c 01 00 3c Oa 10 0O000000000000000000000000000000

Byte Value Type Raw Data Description
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Byte Value Type Raw Data
1 Frame ID uint8 28
2 Work Mode uint8 01
3 Positioning uints 07
Strategy
45 Heartbeat uint16 02do
Interval
6~7 Uplink Interval uint16 003c
g.g CventMode uint16 003¢

Uplink Interval

10 Enable 3-Axis Lints o1
Accelerometer

11 Enable uint8 00

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Description
28 is the packet ID

01 = Periodic Mode
00: Standby Mode
01: Periodic Mode
02: Event Mode

07 = 0x07, means the
device use Bluetooth +
Wi-Fi + GNSS positioning
strategy

00: Only GNSS

01: Only Wi-Fi

02: Wi-Fi + GNSS

03: GNSS + Wi-Fi

04: Only Bluetooth

05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi +
GNSS

08: GNSS + Bluetooth

0x02D0 = 720 minutes

0x003C = 60 minutes

0x003C = 60 minutes
When no event is
triggered, data will be
uploaded every 60
minutes.

00: Disable
01: Enable

00: Disable
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Byte Value Type Raw Data Description

Disassembly 01: Enable
Alarm

12 G.NSS >can uint8 3cC 0x3C = 60 seconds
Timeout

13 |I3eacon Scan uint8 Oa Ox0A = 10 seconds
Timeout

14 UUID Filter Valid Lints 10 Numb§r of valid bytes in
Bytes UUID filter (0-16)

16-byte Bluetooth UUID
16 0000000000000000 filter. Only first N bytes
bytes 0000000000000000 (defined by bytel14) are
meaningful

15~30 UUID Filter

5.1.3 Event Mode Packet (0x29)

The event parameters packet contains the motion, motionless, and shock event
configuration settings. The frame ID is 0x29, and the total length is 12 bytes.

0x29 Byte2 Byte3~4  Byte5~6 Byte7 Byte8~9 Byte10 Bytell1~12
Enable 3-Axis I:fe“rcla(l Enable Motionless Enable 3-Axis
ID Motion Motion on Motionless Timeout Shock Shock
Event Threshold Motion Event Event Threshold

Raw Payload Example

29 01 0064 001e 01 012c 00 O12c

Byte Value Type Raw Data Description
1 Frame ID uint8 29 29 is the packet ID
00: Disabl
2 Enable Motion Event uint8 0T 15abIe
01: Enable
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Byte Value

3~4 3-Axis Motion Threshold

5~-6  Uplink Interval On Motion

7 Enable Motionless Event

8~9 Motionless Timeout

10 Enable Shock Event

11~12 3-Axis Shock Threshold

Type
uint16

uint16

uint8

uint16

uint8

uint16

Raw Data Description
0064 0x0064 = 100 mg
O0le 0x001E = 30 minitues

0x00: Disable

01
0x01: Enable
012c 0x012C = 300 minitues

0x00: Disable

00
0x01: Enable

0000 0x012c = 300 mg

5.1.4 Heartbeat Packet (0x2A)

The heartbeat packet is sent periodically by the device to report its current status. It

contains basic device information and sensor states. The frame ID is 0x2A, and the

total length is 6 bytes.

Ox2A Byte2 Byte3 Byte4 Byte5 Byte6
e . Enable
Battery Work Positioning Enable 3-Axis .
ID Disassembly
Level Mode Strategy Accelerometer
Alarm
Raw Payload Example
2a 56 01 07 01 OO
Byte Value Type Raw Description
y yp Data P
1 Frame ID uint8 2A 2A is the packet ID
. 0x56 = 86(DEC)
2 Battery Level t8 56
ariery teve Hin The battery level is 86%
01 = Periodic Mod
3 Work Mode uint8 0T eriodic Mode

00: Standby Mode
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Raw
Byte Value Type Description
y yp Data P

01: Periodic Mode
02: Event Mode

07 = 0x07, means the device use
Bluetooth + Wi-Fi + GNSS positioning
strategy

00: Only GNSS

01: Only Wi-Fi

02: Wi-Fi + GNSS

03: GNSS + Wi-Fi

04: Only Bluetooth

05: Bluetooth + Wi-Fi

06: Bluetooth + GNSS

07: Bluetooth + Wi-Fi + GNSS

08: GNSS + Bluetooth

4 Positioning Strategy  uint8 07

Enable 3-Axis . 00: Disable
5 uint8 01

Accelerometer 01: Enable
6 Enable Disassembly ints 00 00: Disable

Alarm 01: Enable

5.1.5 GNSS Location Data Packet (Accelerometer On, 0x2B)

The GPS location data packet contains GNSS positioning data along with
accelerometer and battery information. The frame ID is 0x2B, and the total length is
23 bytes.

Ox2 Byte2 Byte Bytel5 Bytel9 Byte
B -3 4 Byte5~8 Byte9~10 Bytell1~12 Bytel3~14 18 22 >3
Event Moti uTC Batt
ven ot ) Accelerom Accelerom Accelerom Longitu Latitud @
ID  Statu on Timesta ery
eter X eterY eter Z de e
S ID mp Level

Raw Payload Example

2b 07100 00 694b3dc6 032f fffe 0241 06ca5098 01587ee4 62
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Byte Value

1 Frame ID

2~3 Event Status

4 Motion ID

UTC
Timestamp

Type Raw Data

uint8 2B

uint16 0100

uint8 00

uint32 694b3dc6

Description
2B is the packet ID

0x0100 = disassembled event
Bit O: false

Bit 1: Start moving event
Bit 2: End movement event
Bit 3: Motionless event

Bit 4: Shock event

Bit 5: Temperature event
Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event

Bit 9: Disassembled event

Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event

0x0010: Temperature event
0x0020: Light event

0x0040: SOS event

0x0080: Press once event
0x0100: Disassembled event

0: Does not need to be recorded as a
specific motion.

1~255: Positioning data reported under
the same motion status (same ID
refers to the same motion)

0x694B3DC6 = 1766538694 (DEC)
seconds

Convert it to UTC Time:
2025-12-24 01:11:34
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Byte

9~10

11~12

13~14

15~18

19~22

23

Value Type Raw Data
Accelerometer iNt16 032f
X
Accel t
ccelerometer int16 o
Y
Accelerometer int16 0241
Z
Longitude uint32 06ca5098
Latitude uint32 01587ee4
Battery Level uint8 62

Description

Ox032F = 815 mg

OxFFFE = -2 mg

0x0241 =577 mg

0x06CA5098 = 113,922,200 —
113.922200°

Ox01587EE4 = 22,576,868 — 22.576868°

0x62 = 98%

5.1.6 Wi-Fi Location Data Packet (Accelerometer On, 0x2C)

The Wi-Fi location packet contains Wi-Fi scan results along with accelerometer and
battery information. The frame ID is 0x2C, and the total length is dynamic based on
the number of Wi-Fi access points scanned (23 + (n-1) * 7 bytes, where n is the

number of MAC-RSSI pairs).

Ox Byte Byte Byte5~

2C 2~3 4 8
Even .
Moti UTC
. Accelero
ID on Timest
Statu Mmeter X
1D amp

S

Byte9~10

Bytel7
+(N-
Bytel1~1 Bytel3~1 Byte Byte 1)7~
2 4 15 16 Byte23
+(N-
1)*7

MA

Batt C- MAC-

Accelero Accelero ery RSSI RSSI
meter Y meter Z Leve Cou Pairs

I nt (n)
(n)
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MAC-RSSI| Format

MAC Address (6 bytes)

ByteO~5

Byte6

RSSI (int8)

Raw Payload Example

2c 0000 00 69685f82 0004 0015 03e5 64 05 107c61841bf8 e4 3447d468f627 el

a4ba70bc229d d3 9483c46d5dfc d2 4c10d567b467 dO

Byte

1

28

Value

Frame ID

Event Status

Motion ID

Type

uint8

uint16

uint8

Raw Data

2C

0000

00

Description
2C is the packet ID

0x0000 = No events triggered
Bit O: false

Bit 1: Start moving event
Bit 2: End movement event
Bit 3: Motionless event

Bit 4: Shock event

Bit 5: Temperature event
Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event

Bit 9: Disassembled event

Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event

0x0010: Temperature event
0x0020: Light event

0x0040: SOS event

0x0080: Press once event
0x0100: Disassembled event

0: Does not need to be recorded
as a specific motion.
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Byte

9~10

11~12

13~14

15

16

17~23

24~30

31~37

3844

45~51

Value

UTC
Timestamp

Accelerometer
X

Accelerometer
Y

Accelerometer
Z

Battery Level

MAC-RSSI
Count (n)

MAC-RSSI Pair
1

MAC-RSSI Pair
2

MAC-RSSI Pair
3

MAC-RSSI Pair
4

MAC-RSSI Pair
5

Type

uint32

int16

int16

int16

uint8

uint8
7

bytes

7
bytes

7
bytes

7
bytes

7
bytes

Raw Data

69685f82

0004

0015

03e5

64

05

107c61841bf8
e4

3447d468f627
el

a4ba70bc229d
d3

9483c46d5dfc
d2

4c10d567b467
do

Description

1~255: Positioning data reported
under the same motion status
(same ID refers to the same
motion)

0Ox69685F82 = 1768447874(DEC)
seconds

Convert it to UTC Time:
2026-01-15 03:31:14

0x0004 = 4 mg

0x0015 =21 mg

Ox03E5 = 997 mg

0x64 = 100%

Number of Wi-Fi access points
detected (n =5)

MAC: 10:7C:61:84:1B:F8,
RSSI: OxE4 = -28 (int8)

MAC: 34:47:D4:68:F6:27,
RSSI: OXE1 = -31 (int8)

MAC: A4:BA:70:BC:22:9D,
RSSI: 0xD3 = -45 (int8)

MAC: 94:83:C4:6D:5D:FC,
RSSI: 0xD2 = -46 (int8)

MAC: 4C:10:D5:67:B4:67,
RSSI: 0xDO = -48 (int8)
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5.1.7 BLE Location Data Packet (Accelerometer On,0x2D)

The BLE location packet contains Bluetooth scan results along with accelerometer
and battery information. The frame ID is 0x2D, and the total length is dynamic based
on the number of Bluetooth devices scanned (23 + (n-1) * 7 bytes, where n is the
numlber of MAC-RSSI pairs, maximum n = 5).

Bytel7
+(Nn-
Ox Byte Byte Byte5~ Bvte9-10 Bytel1~1 Bytel3~1 Byte Byte 1)7~
2D | 2-3 | 4 8 y 2 4 15 16 Byte23
+(Nn-
1)*7
MA
Even Moti UTC Batt C- MAC-
t ) Accelero  Accelero Accelero ery RSSI RSSI
1D on Timest :
Stat meter X meter Y meter Z Leve Cou Pairs
1D amp
us I nt (n)
(n)
MAC-RSSI Format
ByteO~5 Byte6
MAC Address (6 bytes) RSSI (int8)

Raw Payload Example

2d 0000 00 69686032 fffo9 0015 03df 64 05 c30000564b3b ce c20303003f00 ce
588c81a0fbf2 cc 2030300303 cb c30000564af2 c7

Byte Value

1 Frame ID

2~3 Event Status

Type Raw Data
uint8 2D
uint16 0000

Description
2D is the packet ID

0x0000 = No events triggered
Bit O: false

Bit 1: Start moving event

Bit 2: End movement event
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Byte

5~-8

9~10

11~12

Value

Motion ID

UTC
Timestamp

Accelerometer
X

Accelerometer
Y

Type

uint8

uint32

int16

int16

Raw Data

00

69686032

fffo

0015

Description

Bit 3: Motionless event
Bit 4: Shock event

Bit 5: Temperature event
Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event
Bit 9: Disassembled event

Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event

0x0010: Temperature event
0x0020: Light event

0x0040: SOS event

0x0080: Press once event
0x0100: Disassembled event

0: Does not need to be recorded
as a specific motion.

1~255: Positioning data reported
under the same motion status
(same ID refers to the same
motion)

0x69686032 = 1768448050(DEC)
seconds

Convert it to UTC Time:
2026-01-15 03:34:10

OxFFF9 = -7 mg

0x0015 =21 mg
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Byte Value Type Raw Data Description
Accelerometer |
13~14 ~ int16 03df 0x03DF =991 mg
15 Battery Level uint8 64 0x64 = 100%
MAC-RSSI . Number of Bluetooth devices
16 uint8 05 .
Count (n) detected (n =5, maximum 5)
17.93 MAC-RSSI Pair 7 c30000564b3b MAC: C3:00:00:56:4B:3B,
1 bytes ce RSSI: OxCE = -50 (int8)
2430 MAC-RSSI Pair 7 c20303003f00 MAC: C2:03:03:00:3F:00,
2 bytes ce RSSI: OxCE = -50 (int8)
3137 MAC-RSSI Pair 7 588c81a0fbf2 MAC: 58:8C:81:A0:FB:F2,
3 bytes cc RSSI: OxCC = -52 (int8)
3844 MAC-RSSI Pair 7 c20303003f03 MAC: C2:03:03:00:3F:03,
4 bytes cb RSSI: OxCB = -53 (int8)
4551 MAC-RSSI Pair 7 c30000564af2 MAC: C3:00:00:56:4A:F2,
5 bytes c7 RSSI: OxC7 = -57 (int8)

5.1.8 GNSS Location Data Packet (Accelerometer Off, O0x2E)

The GNSS location data packet contains GPS positioning data along with battery
information. The frame ID is Ox2E, and the total length is 17 bytes.

Ox2E Byte2~3 Byte4 Byte5~8 Byte9~12 Bytel3~16 Bytel7
Event Moti uTC Batt

ID ven otion ) Longitude Latitude artety
Status 1D Timestamp Level

Raw Payload Example

2e 0100 01 64f1a2b3 06ca5098 01587ee4 62

Byte Value Type Raw Data Description

1 Frame ID uint8 2E 2E is the packet ID
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Byte Value Type Raw Data Description

0x0000 = No events triggered
Bit O: false
Bit 1: Start moving event
Bit 2: End movement event
Bit 3: Motionless event
Bit 4: Shock event
Bit 5: Temperature event
Bit 6: Light event
Bit 7: SOS event
Bit 8: Press once event

2~3 Event Status uint16 0000 Bit 9: Disassembled event
Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event
0x0010: Temperature event
0x0020: Light event
0x0040: SOS event
0x0080: Press once event
0x0100: Disassembled event

0: Does not need to be recorded as a
specific motion.

4 Motion ID uint8 00 1~255: Positioning data reported under
the same motion status (same ID refers to
the same motion)

0x64f1a2b3 = 1693557427(DEC) seconds
UTC
5~8 int32 64f1a2b3
Timestamp Hin @ Convert it to UTC Time:

2023-09-01 08:37:07

9~12 Longitude uint32 06ca5098 0x06CA5098 = 113,922,200 — 113.922200°
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Byte Value Type Raw Data Description
13~16 Latitude uint32 01587ee4 O0x01587EE4 =22,576,868 — 22.576868°
Battery .
17 uint8 62 0x62 = 98%
Level

5.1.9 Wi-Fi Location Data Packet (Accelerometer Off, Ox2F)

The Wi-Fi location data packet contains Wi-Fi scan results along with battery
information. The frame ID is Ox2F, and the total length is dynamic based on the
number of Wi-Fi access points scanned (17 + (n-1) * 7 bytes, where n is the number of
MAC-RSSI pairs, maximum n = 5).

Bytel1+(n-1)*7 ~

Ox2F Byte2-~3 Byte4 Byte5-~8 Byte9 Byte10
X yte yte yre yte yte Byte16+(n-1)*7
D Event Motion uTC Battery  MAC-RSSI MAC-RSSI Pairs
Status ID Timestamp Level Count (n) (n)

MAC-RSSI| Format

ByteO~5 Byte6

MAC Address (6 bytes) RSSI (int8)

Raw Payload Example

2f 0000 00 69685f82 64 05 107c61841bf8 e4 3447d468f627 el a4ba70bc229d d3
9483c46d5dfc d2 4c10d567b467 dO

Byte Value Type Raw Data Description
1 Frame ID uint8 2F 2F is the packet ID

0x0000 = No events triggered
Bit O: false

Bit 1: Start moving event

Bit 2: End movement event
Bit 3: Motionless event

Bit 4: Shock event

2~3 Event Status uint16 0000
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Byte Value Type
4 Motion ID uint8
5~8 U.TC uint32
Timestamp
9 Battery Level uint8
10 MACRSSI uints
Count (n)
11-17 MAC—RSSI 7
Pair 1 bytes

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Raw Data

00

69685182

64

05

107c61841bf8
e4

Description

Bit 5: Temperature event
Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event
Bit 9: Disassembled event

Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event

0x0010: Temperature event
0x0020: Light event

0x0040: SOS event

0x0080: Press once event
0x0100: Disassembled event

0: Does not need to be recorded as
a specific motion.

1~255: Positioning data reported
under the same motion status
(same ID refers to the same
motion)

0Ox69685F82 = 1768447874(DEC)
seconds

Convert it to UTC Time:
2026-01-15 03:31:14

Ox64 = 100%

Number of Wi-Fi access points
detected (n =5, maximum 5)

MAC: 10:7C:61:84:1B:F8,
RSSI: OxE4 = -28 (int8)

www.seeedstudio.com
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Byte Value Type Raw Data Description

18-24 MAC-RSSI 7 3447d468f627 MAC: 34:47:D4:68:F6:27,
Pair 2 bytes el RSSI: OxE1 = -31 (int8)

531 MAC-RSSI 7 a4ba70bc229d MAC: A4:BA:70:BC:22:9D,
Pair 3 bytes d3 RSSI: 0xD3 = -45 (int8)

3933 MAC-RSSI 7 9483c46d5dfc  MAC: 94:83:.C4:6D:5D:FC,
Pair 4 bytes d2 RSSI: O0xD2 = -46 (int8)

3045 MAC-RSSI 7 4¢c10d567b467 MAC: 4C:10:D5:67:B4:67,
Pair 5 bytes do RSSI: OxDO = -48 (int8)

5.1.10 BLE Location Data Packet (Accelerometer Off, 0x30)

The BLE location data packet contains Bluetooth scan results along with battery
information. The frame ID is 0x30, and the total length is dynamic based on the
number of Bluetooth devices scanned (17 + (n-1) * 7 bytes, where n is the number of
MAC-RSSI pairs, maximum n = 5).

Bytel1+(n-1)*7 ~

Ox30 Byte2-~3 Byte4 Byte5~8 Byte9 Byte10
J J J v v Byte16+(n-1)*7
D Event Motion uTC Battery  MAC-RSSI MAC-RSSI Pairs
Status ID Timestamp Level Count (n) (n)

MAC-RSSI| Format

ByteO~5 Byte6

MAC Address (6 bytes) RSSI (int8)

Raw Payload Example

30 0000 00 69686032 64 05 c30000564b3b ce c20303003f00 ce 588c81a0fbf2 cc
c20303003f03 cb c30000564af2 c7

Byte Value Type Raw Data Description
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Byte Value Type

1 Frame ID uint8

2~3 Event Status uint16

4 Motion ID uint8

5~8 U.TC uint32
Timestamp

Raw Data

30

0000

00

69686032

Description
30 is the packet ID

0x0000 = No events triggered
Bit O: false

Bit 1: Start moving event
Bit 2: End movement event
Bit 3: Motionless event

Bit 4: Shock event

Bit 5: Temperature event
Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event

Bit 9: Disassembled event

Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event

0x0010: Temperature event
0x0020: Light event

0x0040: SOS event

0x0080: Press once event
0x0100: Disassembled event

0: Does not need to be recorded as

a specific motion.

1~255: Positioning data reported
unhder the same motion status

(same ID refers to the same
motion)

0x69686032 = 1768448050(DEC)

seconds

Convert it to UTC Time:
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Byte Value Type Raw Data Description

2026-01-15 03:34:10

9 Battery Level uint8 64 0x64 = 100%
MAC-RSSI . Number of Bluetooth devices
10 uint8 05 .
Count (n) detected (n = 5, maximum 5)
1117 MAC-RSSI 7 c30000564b3b MAC: C3:00:00:56:4B:3B,
Pair 1 bytes ce RSSI: OxCE = -50 (int8)
1824 MAC-RSSI 7 c20303003f00 MAC: C2:03:03:00:3F:00,
Pair 2 bytes ce RSSI: OxCE = -50 (int8)
2531 MAC-RSSI 7 588c81a0fbf2 MAC: 58:8C:81:A0:FB:F2,
Pair 3 bytes cc RSSI: OxCC = -52 (int8)
3933 MAC-RSSI 7 c20303003f03 MAC: C2:03:03:00:3F:03,
Pair 4 bytes cb RSSI: OxCB = -53 (int8)
30-45 MAC-RSSI 7 c30000564af2 MAC: C3:00:00:56:4A:F2,
Pair 5 bytes c7 RSSI: OxC7 = -57 (int8)

5.1.11 Positioning Status Packet with Accelerometer (0x31)

The positioning status packet contains the positioning status along with
accelerometer data, event status, and battery information. The frame ID is 0x31, and
the total length is 15 bytes.

03 Byte3 Bytel
T Byte2 Y2 Byte5-8  Byte9-10  Bytel1-12  Bytel3-14 y5e
Docition: UTe Batt
osttiont = ant ' Accelerome Accelerome Accelerome o ¢
D ng Timesta Yy
Status ter X terY ter Z
Status mp Level

Raw Payload Example

31 00 0100 694b3db0 003a 039d fe84 62
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Byte Value
1 Frame ID
Positioning
Status

3~4 Event Status

Type

uint8

uint8

uint16

Raw Data

31

00

0000

Description
31 is the packet ID

0x00: locate successful.

0x01: The GNSS scan timed out.
0x02: The Wi-Fi scan timed out.
0x03: The Wi-Fi + GNSS scan timed
out.

0x04: The GNSS + Wi-Fi scan timed
out.

0x05: The Bluetooth scan timed out.
0x06: The Bluetooth + Wi-Fi scan
timed out.

0x07: The Bluetooth + GNSS scan
timed out.

0x08: The Bluetooth + Wi-Fi + GNSS
scan timed out.

0x09: Location Server failed to parse
the GNSS location.

OxOA: Location Server failed to parse
the Wi-Fi location.

0x0B: Location Server failed to parse
the Bluetooth location.

0x0C: Failed to parse location due to
the poor accuracy.

0x0D: Time synchronization failed.
OxOE: Failed due to the old Almanac.
OxOF: The GNSS + Bluetooth scan
timed out.

0x0000 = No events triggered
Bit O: false

Bit 1: Start moving event

Bit 2: End movement event
Bit 3: Motionless event

Bit 4: Shock event

Bit 5: Temperature event
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Byte Value

Type

5~8 UTC Timestamp uint32

Accelerometer

9~10
X

11-12 Accelerometer
Y

13-14 Accelerometer

Z

15 Battery Level

int16

int16

int16

uint8

Raw Data

694B3DB0O

003a

039d

fe84

62

Description

Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event
Bit 9: Disassembled event

Convert to hexadecimal:
0x0001: Start moving event
0x0002: End movement event
0x0004: Motionless event
0x0008: Shock event

0x0010: Temperature event
0x0020: Light event

0x0040: SOS event

0x0080: Press once event
0x0100: Disassembled event

0x694B3DB0 = 1766538672(DEC)
seconds

Convert it to UTC Time:
2025-12-24 01:11:12

Ox003A =58 mg

0x039D = 925 mg

OxFE84 = -380 mg

0x62 = 98%

5.1.12 Positioning Status Packet (Accelerometer Off, 0x32)

The positioning status packet contains the positioning status along with event status
and battery information. The frame ID is 0x32, and the total length is 9 bytes.
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0x32 Byte2 Byte3~4

ID  Positioning Status Event Status UTC Timestamp Battery Level

Byte5~8 Byte9

Raw Payload Example

32 00 0100 694b3db0 62

Byte Value Type Raw Data
1 Frame ID uint8 32
Positioni
ositioning Lints 00
Status

3~4 Event Status uint16 0100

Description
32 is the packet ID

0x00: locate successful.

0x01: The GNSS scan timed out.

0x02: The Wi-Fi scan timed out.

0x03: The Wi-Fi + GNSS scan timed out.
0x04: The GNSS + Wi-Fi scan timed out.
0x05: The Bluetooth scan timed out.
0x06: The Bluetooth + Wi-Fi scan timed
out.

0x07: The Bluetooth + GNSS scan timed
out.

0x08: The Bluetooth + Wi-Fi + GNSS scan
timed out.

0x09: Location Server failed to parse the
GNSS location.

OxOA: Location Server failed to parse the
Wi-Fi location.

0xOB: Location Server failed to parse the
Bluetooth location.

0x0C: Failed to parse location due to the
poor accuracy.

0x0D: Time synchronization failed.

OxOE: Failed due to the old Almanac.
OxOF: The GNSS + Bluetooth scan timed
out.

0x0000 = No events triggered
Bit O: false

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. www.seeedstudio.com 106



http://www.seeedstudio.com

seeed

Byte Value Type Raw Data Description

Bit 1: Start moving event
Bit 2: End movement event
Bit 3: Motionless event

Bit 4: Shock event

Bit 5: Temperature event
Bit 6: Light event

Bit 7: SOS event

Bit 8: Press once event

Bit 9: Disassembled event

Convert to hexadecimal:

0x0001:
0x0002:
0x0004:
0x0008:
0x0010:
0x0020:
0x0040:
0x0080:
Ox0100:

Start moving event
End movement event
Motionless event
Shock event
Temperature event
Light event

SOS event

Press once event
Disassembled event

0x694B3DBO0 = 1766538672(DEC)

UTC . seconds
5-~8 Timestam uint32 694B3DB0O
P Convert it to UTC Time:
2025-12-24 01:11:12
9 Battery Level uint8 62 0x62 = 98%

5.2 Downlink Packet, FPort=5

The tracker supports LoRaWAN to downlink some commands to adjust parameters.

If the device is hibernated, the downlink command takes effect the next time the

device wakes up to upload data.

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved. @ www.seeedstudio.com
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Due to the LoRaWAN Class A, where downlink windows only open following an
uplink, commands are not real-time. For instance, if the reporting interval is set to 10
minutes, it may take up to 10 minutes for the device to receive the downlink
command during its next transmission window.

Note: FPort=5

5.2.1 Request Device Status Packet (0x8F)

Ox8F

ID

Example:
8F: Request the latest device status and location packet.

5.2.2 Setting Work Mode & Positioning Strategy (0x90)

0x90 Byte2 Byte3 Byte4~5 Byte6~7 Byte8~9
D Work Positioning Heartbeat Periodic Mode Event Mode
Mode Strategy Interval Uplink Interval Uplink Interval
Bytel10 Bytell Bytel2 Bytel3 Bytel4 Bytel5~30
UuID
Enabl iB
Enable 3-Axis nable GNSS Scan - oocon Filter ~ UUID
Disassemble . Scan . .
Accelerometer Timeout(S) . Valid Filter
Alarm Timeout(S)
Byte
Note:

Heartbeat Interval / Periodic Mode Uplink Interval / Event Mode Uplink Interval
unit: minutes

Example:

90 01 01 02d0 0014 0005 01 01 1e Oa 10 00000000000000000000000000000000

Byte Value Type Raw Data Description

1 Frame ID uint8 90 90 is the packet ID
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Byte Value

2 Work Mode

3 Positioning
Strategy

4o55 Heartbeat
Interval

67 Periodic Mode
Uplink Interval
Event Mod

5-9 veh ode
Uplink Interval

10 Enable 3-Axis
Accelerometer
Enable

11 Disassembly
Alarm

12 (?NSS scan
timeout

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Type

uint8

uint8

uint16

uint16

uint16

uint8

uint8

uint8

Raw Data

01

01

02d0

0014

0005

01

01

1E

Description

01 = Periodic Mode
00: Standby Mode
01: Periodic Mode
02: Event Mode

00: Only GNSS

01: Only Wi-Fi

02: Wi-Fi + GNSS

03: GNSS + Wi-Fi

04: Only Bluetooth

05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi +
GNSS

08: GNSS + Bluetooth

0x02DO0 = 720 minutes

0x0014 = 20 minutes

0x0005 = 5 minutes
When no event is
triggered, data will be
uploaded every 5
minutes.

00: Disable
01: Enable

00: Disable
01: Enable

Ox1E = 30 seconds
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Byte Value Type
iBeacon scan .
13 . uint8
timeout
UUID Filter Valid
14 tervall uint8
Bytes
16
15~30 UUID Filter
bytes

Raw Data Description
OA Ox0A = 10 seconds
10 Number of valid bytes in
UUID filter (0-16)
16-byte Bluetooth UUID
0000000000000000 filter. Only first N bytes
0000000000000000 (defined by byte30) are

meaningful
5.2.3 Setting Event Mode Threshold (0x91)
0x91 Byte2 Byte3~4 Byte5~6 Byte7 Byte8~9
Enaple 3-Axis Motion Uplink Enaple Motionless
ID Motion Interval On Motionless .
Threshold . Timeout
Event Motion Event
Bytel0 Bytel1~12
Enable Shock Event 3-Axis Shock Threshold
Example:
91 01 001e 0005 01 O1 2¢
Byte Value Type Raw Description
y yp Data 9

1 Frame ID uint8 91 is the packet ID

Enable Motion . 00: Disable
2 uint8

Event 01: Enable

. . Ox001E =30 mg

3-Axis Mot

3~4 XIS Botion uint16 001e When the acceleration exceeds 30 mg,

Threshold

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

the device determines it is in motion
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Raw
Byte Value Type Description
y yp Data P

. 0x0005 = 5 minutes
Uplink Interval

5~6 . uint16 0005 When motion is detected, the reporting
On Motion . . .
interval is 5 minutes
Enabl
na. © ) 00: Disable
7 Motionless uint8 01
01: Enable
Event
0x012C = 300 minutes
89 Motlonless Uint16 0712¢ If the deV|c§ remains sta’Flonary for morg
Timeout than 300 minutes, a motionless event will
be triggered
10 Enable Shock ints 01 00: Disable
Event 01: Enable
0x012C = 300
3-Axis Shock X mg

11~12 uint16 012c When the acceleration exceeds 300 mg,
Threshold , _
the shock event will be triggered

5.2.4 Request Device Status Packet (0x92)

0x92

ID

Example:
92: Force a GNSS location fix.

5.2.5 Setting Work Mode & Positioning Strategy & Event Mode
Threshold (0x97)

0x97 Byte2 Byte3 Byte4~5 Byte6~7 Byte8~9
D Working Positioning Heartbeat Periodic Mode Event Mode
Mode Strategy Interval Uplink Interval Uplink Interval
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Bytel0 Bytell Bytel12 Bytel3 Bytel4 Byte15~30
) Enable GNSS iBeacon U,UlD
Enable 3-Axis ) Filter UuliD
Disassembly Scan Scan ) i
Accelerometer ) ) Valid Filter
Alarm Timeout Timeout
Bytes
5.2.5.1 Motion Event Settings
Byte31 Byte32~33 Byte34~35

Enable Motion Event 3-Axis Motion Threshold

Uplink Interval On Motion

5.2.5.2 Motionless Event Settings

Byte36 Byte37~38

Enable Motionless Event Motionless Timeout

5.2.5.3 Shock Event Settings

Byte39 Byte40~41

Enable Shock Event 3-Axis Shock Threshold

Example:

97 01 02 003c O01e 000a 0T 01 Oa 05 10 OOOOOO0OOO0OO00O000000O00O000O0000000 01 O01e

0005 01 012c 01 012c

Byte Value Type
1 Frame ID uint8 97
2 Work Mode uint8 0T
3 Positioning Uints 02
Strategy

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Raw Data

Description
97 is the packet ID

00: Standby Mode
01: Periodic Mode
02: Event Mode

00: Only GNSS
01: Only Wi-Fi
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Byte Value
4~5 Heartbeat Interval
Periodic Mode
6~7

Uplink Interval

5-9 Event Mode
Uplink Interval

10 Enable 3-Axis
Accelerometer
Enable

11 Disassembly
Alarm

12 GNSS Scan
Timeout

13 iBeacon Scan
Timeout

14 UUID Filter Valid

Bytes

15~30 UUID Filter

© 2008-2026 Seeed Technology Co., Ltd. All rights reserved.

Type

uint16

uint16

uint16

uint8

uint8

uint8

uint8

uint8

byte[16]

Raw Data

003c

O0le

000a

0T

01

Oa

05

10

Description

02: Wi-Fi + GNSS

03: GNSS + Wi-Fi

04: Only Bluetooth

05: Bluetooth + Wi-Fi
06: Bluetooth + GNSS
07: Bluetooth + Wi-Fi +
GNSS

08: GNSS + Bluetooth

0x003C = 60 seconds

Ox001E = 30 seconds

O0x000A = 10 minutes
When no event is
triggered, data will be
uploaded every 10
minutes.

00: Disable
01: Enable

00: Disable
01: Enable

Ox0A = 10 seconds

0x05 = 5 seconds

0x10 = 16 bytes

0000000000000000 UUID filter value (16
0000000000000000 bytes)
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Byte Value Type Raw Data Description
21 Enable Motion Lints o1 00: Disable
Event 01: Enable
3-Axis Motion .
32~33 Threshold uint16 00Te Ox001E =30 mg

0x0005 =5 minutes

3435 Upllhk Interval On Uint16 0005 When motion is ‘

Motion detected, the reporting
interval is 5 minutes

Enable . 00: Disable

S Motionless Event uints 01 01: Enable

37.3g Motionless uintlé6  012c 0x012C = 300 minutes
Timeout

39 Enable Shock Lints o1 00: Disable
Event 01: Enable
3-Axis Shock )

40~41 Threshold uint16 012c 0x012C =300 mg
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6 FAQ

6.1 Location Related

® What is the typical GNSS positioning accuracy of the T2000?

Under open-sky conditions, the GNSS positioning accuracy of the T2000 typically
reaches meter-level accuracy.

Test results show a CEP50 (Circular Error Probable 50%) of approximately 5-7
meters, meaning that more than half of the location points fall within this range
from the true position.

Actual positioning accuracy may vary depending on environment, satellite visibility,
and installation conditions etc.

® Why does GNSS positioning sometimes show drift, or no GNSS latitude and
longitude data?

GNSS accuracy can be affected by several environmental factors:

Buildings, trees, or other obstacles blocking satellite signals.
Multipath effects caused by signal reflections from walls or metal surfaces.
Electromagnetic interference from nearby electronic equipment.

Huwn -

Poor antenna orientation or installation location.

In some cases, the device may not report GNSS latitude and longitude data because
the GNSS scanning has timed out. This status can be seen in the uplink payload,
where the positioning status field will display "GNSS scan timeout" due to the
same environmental conditions mentioned above.

For best results, please install the device in an open outdoor area with a clear view of
the sky.

® How should the T2000 be installed to achieve the best GNSS performance?

1. Place the device in an open environment with minimal obstruction to satellite
signals.
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2. Ensure the GNSS antenna area faces upward toward the sky.
3. Avoid installing the device near large metal objects or dense structures.
4. Avoid covering the device or placing it inside sealed metal enclosures.

Toward the Sky ¢ }r—jk )
, ) "\ . —

I
w LoRa Antenna GNSS Antenna
&
%ﬁ Battery

o, | ==

® Why doesn't Wi-Fi or Bluetooth location display on the SenseCraft App map?

Wi-Fi and Bluetooth location requires a third-party map parsing service, which

must be invoked by users for parsing. Currently, the SenseCraft App supports GNSS
positioning display only.

For more details on GNSS positioning, please refer to the blog: How Accurate is the
SenseCAP T2000 GNSS Positioning?

6.2 Battery Related

® What is the difference between T2000-A/B and T2000-C battery?

T2000-A/B

1. Powered by an 8000mAh primary battery.
2. Designed for long-term deployment without recharging.

T2000-C

1. Powered by a 4000mAh rechargeable battery.

2. Equipped with a 0.5W solar panel for continuous outdoor operation.
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3. Suitable for deployments where sunlight is available and maintenance needs to
be minimized.

® How efficient is the solar charging on the T2000-C?

The T2000-C uses a 0.5W solar panel with a rechargeable battery to support long-
term outdoor operation.

The solar panel can generate up to about 60mA charging current, producing
roughly 60mAh of energy per hour under good sunlight conditions.(this data is for
reference only)

® What factors affect the solar charging efficiency?
Solar charging performance can vary depending on:

Sunlight exposure and intensity

Panel orientation and installation angle
Shading from nearby objects

Dust, dirt, or debris on the solar panel

ua N~

Ambient temperature (battery charging works between 0-45°C)

For best performance, install the device in a location with direct sunlight and
periodically check the panel surface.

® Can the T2000-C operate continuously with solar power?

In low-power configurations (such as longer uplink intervals), solar charging can even
maintain or increase battery level during daily operation.

However, frequent reporting intervals (for example, every T minute) may consume
more power than the solar panel can replenish.

For more detailed analysis of the solar charging performance, please refer to the
following blog: How Efficient Is the Solar Charging on the SenseCAP T2000-C?

The estimated battery life can be calculated using the following Battery Life
Calculator.
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