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Waveshare Cat-1/GSM/GPRS/GNSS HAT User

Manual
Model: A7670E Cat-1/GNSS HAT

1. INTRODUCTION

The Waveshare Cat-1/GSM/GPRS/GNSS HAT is a versatile communication module designed for Raspberry Pi
and other host devices like Arduino and STM32. Based on the A7670E module, it provides robust LTE Cat-1,
2G (GSM/GPRS/EDGE) communication, and GNSS (GPS, BeiDou, GLONASS) positioning capabilities. This
HAT is ideal for a wide range of loT applications, including remote monitoring, POS systems, industrial routers,
and location-based services.

It supports various network protocols such as TCP/IP, HTTP(s), MQTT(s), FTP(s), and SSL, ensuring flexible
connectivity. Additionally, it features Text-to-Speech (TTS) functionality and an onboard audio jack for voice
communication and sound recording.
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Figure 1.1: Waveshare Cat-1/GSM/GPRS/GNSS HAT with accessories.

2. PAackaGE CONTENTS

Please verify that all items listed below are included in your package:

A7670E Cat-1/GNSS HAT x1
USB-A to USB-C cable x1
FPC Antenna x1

GPS Antenna x1

Screws pack x1



Package Content

A7670E Cat-1/GNSS HAT x1

F/N: 52-18AAN-23195
SH:MPRE235ABADZECS
[MET: 8672556744831 72

USB-A to USB-C cable x1 ~ FPC Antenna x1 GPS Antenna x1 Screws pack x1

e @

Figure 2.1: Detailed view of the package contents.

3. ProbucT FEATURES

The A7670E Cat-1/GNSS HAT offers a comprehensive set of features for various embedded applications:

o Broad Network Compatibility: Supports LTE-TDD, LTE-FDD, GSM, GPRS, and EDGE, with data rates
up to 10Mbps downlink and 5Mbps uplink.

o Operating System and Protocol Support: Compatible with Windows and Linux. Supports TCP/IP,
HTTP(s), MQTT(s), FTP(s), and SSL.

« Positioning Capabilities: Features GPS, BeiDou, and GLONASS support, along with LBS base station
positioning for accurate geolocation.

¢ Voice and Audio Functions: Includes Text-to-Speech (TTS) for converting text to spoken words and an
onboard 3.5mm audio jack for sound recording and telephone calls.

o Easy Integration and Expansion: Equipped with a standard Raspberry Pi 40PIN GPIO extension header
for seamless integration. Also includes a SIM card slot, onboard USB interface for AT command testing,



and 2x LED indicators for status monitoring.

Cat-1/GSM/GPRS/GNSS For Raspberry Pi

Based On A7670E, Enabling LTE Cat-1/ 2G Communication, Telephone Call, SMS, LBS Positioning And GNSS Positioning
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Multi-Band Support Cat-1/GSM/GPRS GNSS Positioning Dial-up Cloud Platform Phone Call & SMS

The A7670E Cat-1/GNSS HAT is an LTE Cat-1 module, which supports wireless communication modes including LTE-TDD,
LTE-FDD, GSM, GPRS and EDGE, with up to 10Mbps downlink rate and 5Mbps uplink rate. It supports Windows/Linux
operating systems and multiple network protocols. The module size is the same as SIM7000/SIM7070 series, and the AT
commands are mostly compatible with SIM7600 series. It is suitable for loT applications like remote information processing,
monitoring devices, POS, industrial routers, remote diagnosis, satellite positioning, and so on.

» Standard Raspberry Pi 40PIN GPIO extension header, supports Raspberry Pi series boards

+ Supports protocols including TCP/IP, HTTP(s), MQTT(s), FTP(s), and SSL

* Supports dial-up, telephone call, SMS

» Supports LBS base station positioning, it is able to get the approximate position info via mobile network

* Supports GPS, BeiDou, GLONASS positioning

« TTS (Text To Speech) feature, texts in Chinese/English can be converted into spoken words

* Onboard USB interface, for testing AT Commands, network communication, and so on

+» Onboard audio jack for sound recording, making telephone calls, listening the TTS resulting speech, etc.
» Breakout common used control pins of the A7670E module, make it easy to connect with hosts boards like Arduino/STM32
* SIM card slot, supports 1.8V/3V SIM card

+ 2x LED indicators, easy to monitor the operating status

« Comes with development resources and manual (examples for Raspberry Pi/Jetson Nano/Arduino/STM32)

Figure 3.1: Overview of the A7670E Cat-1/GNSS HAT features.

4. SETUP AND INSTALLATION

The A7670E Cat-1/GNSS HAT is designed for easy integration with Raspberry Pi boards and other compatible
host devices.

4.1 Connecting to Raspberry Pi

1. Ensure your Raspberry Pi is powered off.

2. Carefully align the 40PIN GPIO header of the HAT with the corresponding pins on your Raspberry Pi.
3. Gently press the HAT onto the GPIO header until it is securely seated.

4. Insert a compatible SIM card into the SIM card slot. The module supports both 1.8V and 3V SIM cards.
5

. Connect the FPC antenna to the LTE antenna connector and the GPS antenna to the GNSS antenna
connector on the HAT.



6. Optionally, connect the USB-C cable to the HAT's USB port for AT command testing and network
applications.

7. Power on your Raspberry Pi.

Multi Band Support Of LTE Cat-1/2G GNSS Positioning

Multi Band And Multi Regions Support, Mainly Applicable In Europe, Supports GPS, BeiDou, GLONASS Pesitioning
Southeast Asia, West Asia, Africa, China, South Korea

* Please confirm the supported bands according to your local service provider

Figure 4.1: Connecting the HAT to Raspberry Pi boards.

5. OPERATING INSTRUCTIONS

5.1 Network Communication (Dial-Up)

The module supports dial-up networking on both Windows and Linux operating systems. Data rates are up to
10Mbps (downlink) and 5Mbps (uplink) for LTE Cat-1, up to 236.8Kbps (downlink) for EDGE, and up to
85.6Kbps (downlink) for GPRS.



Dial-Up On Windows/Linux

LTE Cat-1: Up To 5Mbps (Uplink) / Up To 10Mbps (Downlink)
EDGE: Up To 236.8Kbps (Uplink / Downlink)
GPRS: Up To 85.6Kbps (Uplink / Downlink)

Cloud server Internet

MQTTI(S) / HTTP(S)

LTE Cat-1/ 2G

<

= 2 MQTT Server & HTTP Server
Application Example

.

Provides Multiple Networking Demaos With WEB | i
| Y
Waveshare.Cloud, Using The Lightweight MQTT }
i . g . 4 Message Message Controlling
Protocol To Achieve Data Visualization Service 5 Uploading Receiving ON/OFF
= &5 Q @
User terminal Device terminals

Figure 5.1: Example of dial-up networking setup.

5.2 GNSS Positioning

The A7670E HAT integrates GPS, BeiDou, and GLONASS for accurate global navigation satellite system
positioning. It also supports LBS (Location Based Service) base station positioning, providing location
information even when satellite signals are weak or unavailable.

5.3 Telephone Call & SMS Support

The module allows for making telephone calls and sending SMS messages using AT commands. The onboard
3.5mm audio jack facilitates audio input and output for calls and listening to TTS output.



Cloud Communication Telephone Call & SMS Support

Supports Communication Protocols Including TCP/IP, HTTP(S), MQTTI(S), FTP(S), And SSL Making Telephone Call Or Sending SMS By AT Commands, With Onboard Audio Jack
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Figure 5.2: Comprehensive communication and positioning capabilities.

6. SPECIFICATIONS

Category Parameter  Description

LTE Cat-1 LTE-FDD: B1, B3, B5, B7, B8, B20

Frequency
2G GSM/GPRS/EDGE: 900/1800 MHz

Band
GNSS GPS, BeiDou, GLONASS
SMS Supported types: MT, MO, CB, Text, PDU

SMS and

i Audi

Audio Heto Standard 3.5mm audio jack for audio input/output
feature
Power 5V (via USB port or 5V pinheader), 3.7 ~ 4.2V (via VBAT pinheader, supports
supply 3.7V Li-ion battery power input)
Operating

3.3V
Other voltage

Dimensions 65 x 30.5 mm

Weight 2.82 ounces (approx. 80g)



Specifications

FREQUENCY BAND

LTE Cat-1 LTE-FDD: B1, B3, B5, B7, B8, B20
2G GSM/GPRS/EDGE: 900/1800 MHz
GNSS GPS, BeiDou, GLONASS

SMS AND AUDIO
Supported types: MT, MO, CB, Text, PDU
R Storage: USIM card (CB couldn't be stored on SIM card)
Audio feature Standard 3.5mm audio jack for audio input/output
OTHER

5V (via USB port or 5V pinheader), 3.7 ~ 4.2V (via VBAT pinheader, supports

Power suppl
PRY 3.7V Li-ion battery power input)

@] ti
perating 3.3V
voltage
Dimensions 65 x 30.5mm

Standard Raspberry Pi 40PIN GPIO

Compatible With Raspberry Pi Series Boards

Connecting With Raspberry Pi 5§ Connecting With Zero 2 WH

* for reference only, please refer to the Package Content for detailed part list

Figure 6.1: Summary of technical specifications.

7. AppLicATION ExampPLES & CLOUD SUPPORT



The A7670E Cat-1/GNSS HAT is highly suitable for various loT and embedded applications, especially when
combined with Waveshare.Cloud for data visualization and management.

7.1 General Application Example

The module can be used to upload device messages (e.g., temperature, humidity data) to a cloud server via
MQTT(S) or HTTP(S). It can also receive messages for controlling devices or retrieving related data, enabling
remote monitoring and control.

Multi Band Support Of LTE Cat-1/2G GNSS Positioning

Multi Band And Multi Regions Support, Mainly Applicable In Supports GPS, BeiDou, GLONASS Positioning
Europe, Southeast Asia, West Asia, Africa, China, South Korea

Cloud Communication

Raspberry Pi / PC i Internet

Supports Communication Protocols Including TCP/IP,

1N i (Ee—— HTTP(S), MQTT(S), FTP(S), And SSL
JeV: ——

Internet

Telephone Call & SMS Support

Making Telephone Call Or Sending SMS By AT Commands,
With Onboard Audio Jack

Figure 7.1: Typical application example with cloud communication.

7.2 Waveshare.Cloud Support

Waveshare.Cloud provides tutorials and demos for quick setup of smart loT solutions. It offers large-screen data
visualization displays to meet diverse application scenarios, such as smart garden solutions, server performance
monitoring, and loT GPS mobile positioning.



Waveshare.Cloud Support

Provides Tutorial And Demo For Quick Start Of Smart loT Solutions, With Large-Screen Data Visualization Display To

Meet Various Application Scenarios

Smart garden solutions: Server Performance Cloud Monitoring:

The A7670E Cat-1/GNSS HAT can report various The A7670E Cat-1/GNSS HAT can report various
sensor data of the garden through MQTT to performance parameters of the Raspberry Pi server
remotely control device ON/OFF, irrigation, through MQTT, and monitor the operation status in
fertilization, and so on. real-time through the cloud platform.

loT GPS Mobile Positioning:

The A7670E Cat-1/GNSS HAT can regularly report the
data of the GPS positioning module through MQTT
to realize mobile detection, animal or device
positioning and tracking, etc.

Figure 7.2: Examples of Waveshare.Cloud data visualization.

8. PiNnouT DEFINITION AND DIMENSIONS

8.1 Pinout Definition

The HAT utilizes the standard Raspberry Pi 40PIN GPIO header. Key pins for module operation include:

5V: 5V power input

o GND: Ground

RXD: Module UART RX

TXD: Module UART TX

P4: Module ON/OFF control (keep high level for >2.5s to turn on/off)



Pinout Definition

FUNC. iE={e | 5V power input
Ground

Module UART RX
Module UART TX

" Module ON/OFF control:
keep it high level for more than
2.5s to turn on/off the module

Outline Dimensions
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Figure 8.1: Pinout definition for the A7670E Cat-1/GNSS HAT.

8.2 Outline Dimensions

The compact design of the HAT ensures it fits well within various projects. The module dimensions are 65mm x
30.5mm.



Outline Dimensions
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Figure 8.2: Outline dimensions of the module.

9. TROUBLESHOOTING

If you encounter issues with your Waveshare Cat-1/GSM/GPRS/GNSS HAT, consider the following common
troubleshooting steps:

¢ No Power/LEDs Off: Ensure the HAT is correctly seated on the Raspberry Pi's GPIO header. Check the
power supply to your Raspberry Pi. Verify the 5V power input to the HAT.

« No Network Connection: Confirm the SIM card is correctly inserted and activated with a valid plan.
Check antenna connections (LTE and GNSS). Verify network coverage in your area. Ensure the module is
powered on (P4 pin control).

o GNSS Not Working: Ensure the GPS antenna is connected and placed in an open area with clear sky
view. Check for any obstructions.

o AT Commands Not Responding: Verify the USB connection or UART wiring. Ensure correct baud rate
and serial port settings in your terminal software.

o Software Issues: Refer to the official Waveshare documentation and development resources for specific
drivers, libraries, and example code for your operating system (Raspberry Pi OS, Windows, Linux).

For further assistance, please visit the Waveshare official website or contact their technical support.

10. MAINTENANCE

To ensure the longevity and optimal performance of your Waveshare Cat-1/GSM/GPRS/GNSS HAT, follow
these maintenance guidelines:

« Handle with Care: Avoid dropping or subjecting the module to physical shock.

« Keep Clean: Use a soft, dry cloth to clean the module. Avoid using liquids or abrasive cleaners.

« Environmental Conditions: Operate and store the module within its specified temperature and humidity
ranges. Avoid extreme temperatures, direct sunlight, and high humidity.

« Static Electricity: Take precautions against electrostatic discharge (ESD) when handling the module, as
electronic components are sensitive to static.



o Firmware Updates: Periodically check the Waveshare official website for any available firmware updates
for the A7670E module to ensure the best performance and compatibility.

© 2024 Waveshare. All rights reserved.
For more information and support, visit www.waveshare.com

Related Documents - A7670E Cat-1/GNSS HAT

Waveshare 2.13inch e-Paper HAT (B) User Manual and Technical Guide

Comprehensive guide for the Waveshare 2.13inch e-Paper HAT (B), covering hardware
connections, software setup, programming principles, and troubleshooting for Raspberry Pi,
o Arduino, Jetson Nano, and STM32.
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https://www.waveshare.com
https://manuals.plus/m/d16e995418fe74e4ff79ae3a5e7bdf37fb78fbef54dd977f625125156327290a

PI4-CASE-4G-5G-M.2 Assembly Tutorial: Install Raspberry Pi 5G HAT
Comprehensive assembly tutorial for the PI4-CASE-4G-5G-M.2, designed to house a Raspberry Pi

4 with a 4G/5G M.2 module. Follow these step-by-step instructions to install your SIM card,
antennas, and mounting hardware for a complete setup.

Waveshare PoE M.2 HAT+(B) for Raspberry Pi 5: Installation and User Guide

A comprehensive guide to installing and configuring the Waveshare PoE M.2 HAT+(B) for
Raspberry Pi 5, enabling Power over Ethernet and M.2 NVMe SSD support for enhanced
performance and storage.

2.66inch e-Paper Module Manual
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Waveshare 2.66inch e-Paper Module Manual
Comprehensive user guide for the Waveshare 2.66-inch e-Paper module, detailing its features,

specifications, SPI timing, working protocol, precautions, and integration guides for Raspberry Pi,
Jetson Nano, STM32, and Arduino platforms, including API descriptions and FAQs.
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e-Paper Driver HAT
User Manual

. 00w

Waveshare e-Paper Driver HAT User Manual: Connect SP| E-Paper Displays to Raspberry Pi,
Arduino, STM32

User manual for the Waveshare e-Paper Driver HAT, detailing its features, product parameters,
interface specifications, and supported e-Paper models. Includes setup guides for Raspberry Pi,
Arduino, and STM32 development boards.

2.4inch LCD Module
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Waveshare 2.4-inch LCD Module User Manual

A comprehensive guide to the Waveshare 2.4-inch LCD TFT display module, detailing its features,
specifications, and usage with Raspberry Pi, STM32, and Arduino. Learn about SPI interface,
IL9341 controller, hardware connections, and software examples for integrating this 240x320
resolution display into your projects.
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