LA ARk

Ai-Thinker RG-02 Low Frequency Version Specification V 1.0.2

RG-02 Low Frequency Version Specifications

Version V1.0.2
Copyright ©2025

Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved o1 oot o14 |
Form number: B&T-QR-RF-040 Version: AO



S ERIE: 553
Ai-Thinker RG-02 Low Frequency Version Specification V 1.0.2

Document Resume

Version Date Develop/revise content Edition Approved
V1.0.0 2022.08.17 First Edition Shaoxiang Guo Hong Xu
VI1.0.1 2025.08.04 Product Upgrade Yingying Chen Hong Xu
V1.0.2 2025.09.17 Change section description Yingying Chen Hong Xu
Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved o2 o114 |

Form number: B&T-QR-RF-040 Version: AO



Zfvi TR

Ai-Thinker RG-02 Low Frequency Version Specification V 1.0.2
Content

L. PTOAUCE OVEIVIEW ....eviiiiiiieciieeciee ettt ettt e et e et e e et e e etaeesbaeesssaeesssaeessaeessseesnsseesssseessseeenns 4

L 1. CRATACTETISTIC ..euveeuetieieeite ettt ettt ettt ettt et st e bt et e e st e bt et e sse e beeneesaeenee 5

1.2, SPECIIICATIONS ...ttt ettt ettt sab e et e st e e beeenteebeesneeeaneas 6
2. MAIN PATAIMELEIS ....veeevieniieeiieeieeeiteeieeeteeteessteeseessseesseessseensaessseesseessseenseessseessesssseeseessseenseensns 8
R B 110153 1 15 10 SRR 9
4. Indicator lights and button INSUCLIONS ........ccvieriieriieiiieeieeieeeee ettt eae e seaeeneees 10
S PTOAUCE INOTES ....eeiiiieeiiie ettt ettt et e et e e tteeeaveeeaaeesstaeesnsaeesssaeessseeessseeessseeenssaeans 11
0. COMTACT US ..ttt e h e et e bt et esbt e et esbbeeabeesbeeeabeessbesbeenaeeens 12
Disclaimer and cOpYTight NOLICE ......cc.eiiiiiiiiiiieie et 13
INOTICE -ttt ettt ettt ettt ettt et e a e bt et e et e s bt et e et e bt e st e eh e e bt e mteeae et e enteehe e bt enbeene e bt entenneenbeennan 13
IMPOTtant StALEMENL ........cceiiiiiieeeiiie et e e ee e e e e e e etta e e e esnbeeeeesnsaaeeeensaeeeennssneeas 14
Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved 803 0 3L 14 7T

Form number: B&T-QR-RF-040 Version: A0



Zfvi TR

Ai-Thinker RG-02 Low Frequency Version Specification V 1.0.2

1. Product Overview

The RG-02 is an indoor LoORaWAN gateway that supports Semtech packet forwarder and
LoRaWAN base station functions and is compatible with the standard LoRaWAN protocol.

The RG-02 low-frequency gateway (470-510MHz) utilizes the SX1302 LoRa RF baseband
chip and two SX1257 RF front-ends, supporting 10 programmable parallel demodulation paths.
The gateway supports WiFi, Ethernet, and 3G/4G cellular network access, enabling easy

deployment in a variety of application scenarios.

The RG-02 low-frequency gateway hardware pre-integrates parameters for multiple standard
LoRaWAN regional frequency bands, adapting to communication regulations in different
countries and regions. It also supports user-defined frequency points and band planning,
facilitating the deployment of private LoRa networks. Due to limitations in the hardware RF
front-end design and filter configuration, the RG-02 low-frequency gateway only guarantees
RF performance and communication stability within the CN470 frequency band. If other
frequency bands are enabled, RF performance and link reliability will not meet device design

standards and are not officially supported.

The RG-02 low-frequency gateway can communicate with ABP LoRaWAN end nodes without
a LoRaWAN server, with the gateway itself performing data parsing and forwarding. This
lightweight deployment method makes it easy for system integrators to integrate it directly into
existing [oT applications without having to build a LoRaWAN server or use third-party
LoRaWAN services.
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Figure 1 RG-02 gateway architecture
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1.1. Characteristic

B  Web GUI, SSH management via LAN or WiFi

B Simulation 49 x LoRa demodulator

B 10 programmable parallel demodulation paths

B Preconfigured to support different LoORaWAN locales
B Allow custom region parameters

B Support different levels of login ports

B Support for Semtech packet forwarders

B Support LoORaWAN base station

B 3G/4G cellular connection
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1.2. Specifications

B Hardware system
v" AR9331 400MHz
v' 64MB of RAM
v" 16MB flash memory
B interface
v' 10M/100M RJ45 port x 2
v' WiFi: 802.11 b/g/n
v" LoRaWAN Wireless
v' Power input: 12V DC, 2A, Type C
v" USB 2.0 host connector x 1
v" Mini PCI E connector x 1
v’ SX1302+2 x SX1257
B WiFi Specifications
v" 1EEE 802.11 b/g/n
v' Frequency band: 2400~2483.5MHz
v" 1ln transmit power:
mcs7: 11dbm
mcs0: 17dbm
v'11b transmission power: 18dBm
v 11g 54M transmission power: 12dBm
v" 11g 6M transmission power: 18dBm
v' 11g 54M Sensitivity: -71dbm
v" 11n 20M sensitivity: -67dbm
B [oRa Specifications
v' SX1257 Tx/Rx front-end sensitivity up to -142.5dBm
v' 70 dB CW interference rejection at 1 MHz offset
v" Can operate under negative signal-to-noise ratio conditions, with a CCR of up to 9dB
Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved 906 T4k 14 T
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(\

8-way 8-channel LoRa packet detector, 8-way SF5 - SF12 LoRa demodulator, 8-way SF5 -
SF10 LoRa demodulator, 125/250/500KHz LoRa demodulator and 1-way (G)FSK
demodulator

Dual digital transmit and receive radio front-end interface
10 programmable parallel demodulation paths

Dynamic Adaptive Data Rate (ADR)

SR NEE NN

True antenna diversity or simultaneous dual-band operation

Cellular 4G LTE

Quectel: EC25 LTE module

1 4G port

Supports LTE, UMTS/HSPA+ and GSM/GPRS/EDGE
Standard SIM card slot

LTE CAT4 maximum downlink speed 150 Mbps

LTE CAT4 maximum uplink speed: 50 Mbps

N N N NN

MIMO technology meets the data rate and link reliability requirements of modern wireless
communication systems.

\

Recommended region: China
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2. Main parameters

Table 1 Description of main parameters

Model RG-02 low frequency version
LoRa Solution | SX1302+2*SX1257
Maximum 27dBm
output power
Sensitivity -142.5dBm
processor AR9331 400MHz
Memory | (/\/B DDR + 16MB FLASH
combination

Equipment size

12.0%8.5%3.0(:0.2)cm

Antenna type | LoRa glue stick antenna, WiFi onboard antenna, 4G suction cup antenna
Operating
frequency band CN470
Frequency 7, 510Mu,
setting range
Power supply 12V@2A
range
WiFi IEEE 802.11 b/g/n
Ethernet 10M/100M
Copyright © 2025 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved %8 7 Jt 14 ;W
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3. Dimensions
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Figure 2: Front view of RG-02 gateway Figure 3: Back view of RG-02 gateway
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Figure 4 RG-02 Gateway Dimensions
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4. Indicator lights and button instructions

Table 2 Indicator light status and button functions

Indicator light or
button

¥ Heart-shaped
indicator light

System
indicator light

k4 Ethernet
indicator light

©  Power indicator

Restore factory
settings

Network Status

Undefined

Not connected to the
LoRaWAN server

Connecting to LoORaWAN
server

Connected to LoORaWAN
server

Not connected

Connected

No power supply

Powered

LED status or
button function

Undefined
Lights out
Flashing red light

Red light is on

Lights out

Red light is on
and flashing (data
activity)

Lights out

Red light is on

Reset button

Remark

Long
press to
reset
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5. Product Notes

It's important to note that due to limitations in the hardware's RF front-end design and filter
configuration, the RG-02 low-frequency version of this gateway only guarantees RF
performance and communication stability within the CN470 frequency band. If other frequency
bands are enabled, RF performance and link reliability will not meet device design standards
and are not covered by official technical support. We recommend strictly complying with local

radio regulations and confirming frequency band compliance before deployment.
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6. Contact us

Ai-Thinker official website Office forum Develop DOCS
LinkedIn Tmall shop Taobao shop Alibaba shop

Technical support email: support@aithinker.com

Domestic business cooperation: sales@aithinker.com

Overseas business cooperation: overseas@aithinker.com

Company Address: Room 403-405,408-410, Block C, Huafeng Smart Innovation Port, Gushu
2nd Road, Xixiang, Baoan District, Shenzhen.

Tel: 0755-29162996

WeChat mini program WeChat official account
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Disclaimer and copyright notice

The information in this article,including the URL address for reference,is subject to change

without notice.

The document is provided"as is"without any guarantee responsibility,including any guarantee
for merchantability,suitability for a specific purpose,or non-infringement,and any guarantee
mentioned elsewhere in any proposal,specification or sample.This document does not bear any
responsibility,including the responsibility for infringement of any patent rights arising from the
use of the information in this document.This document does not grant any license for the use of

intellectual property rights in estoppel or other ways,whether express or implied.

The test data obtained in the article are all obtained from Ai-Thinker's laboratory tests,and the

actual results may vary slightly.

All brand names,trademarks and registered trademarks mentioned in this article are the

property of their respective owners,and it is hereby declared.

The final interpretation right belongs to Shenzhen Ai-Thinker Technology Co.,Ltd.

Notice

Due to product version upgrades or other reasons,the contents of this manual may be changed.

Shenzhen Ai-Thinker Technology Co.,Ltd.reserves the right to modify the contents of this

manual without any notice or prompt.

This manual is only used as a guide.Shenzhen Ai-Thinker Technology Co.,Ltd. makes every
effort to provide accurate information in this manual. However, Shenzhen Ai-Thinker
Technology Co.,Ltd. does not guarantee that the contents of the manual are completely free of
errors.All statements and information in this manual And the suggestion does not constitute

any express or implied guarantee.
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Important statement

Ai-Thinker may provide technical and reliability data "as is" (including data sheets), design
resources (including design for reference purposes), application or other design
recommendations, network tools, security information and other resources (the "these
resources") and without warranty without express or implied warranty, including without
limitation, adaptability for a particular purpose or infringement of intellectual property rights of
any third party. And specifically declares that it is not liable for any inevitable or incidental

losses arising from the application or the use of any company products and circuits.

Ai-Thinker reserves the right to the information released in this document (including but not
limited to the indicators and product description) and any changes to the Company without
notice to automatically replace and replace all the information provided in the previous version

of the same document number document.

These resources are available to skilled developers who design Ai-Thinker products. You will
assume all responsibilities for the following: (1) select the appropriate optional products for
your application; (2) design, verify, and run your application and products during the full life
cycle; and (3) ensure that your application meets all corresponding standards, norms and laws,

and any other functional security, information security, regulatory or other requirements.

Ai-Thinker authorizes you to use these resources only for the application of the Essence
products described in this resource. Without the permission of Ai-Thinker, no unit or individual
shall copy or copy part or all of these resources without authorization, and shall not spread
them in any form. You are not entitled to use any other Principal or any third party intellectual
property. You shall fully indemnify you for any claims, damages, costs, losses and debts
incurred by the result of the use of these resources.

The products available by Ai-Thinker are subject to the terms of sales or other applicable terms
attached to the products. Ai-Thinker may provide these resources does not extend or otherwise

change the applicable warranty or warranty disclaimer for the product release.
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