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EthicsTech Embedded Solutions Pvt Ltd IOT GNSS Tracker User Manual

Product Features

> ESP32 Dual Core Microcontroller

> A7672S LTE Modem connected via UART2

> L8YHA GNSS Module (configured to IRNSS/NaVIC mode only) connected via UART1
> Power Supply: 12V to 24V DC input

> Built-in Web Server hosted by ESP32

> Web Page configuration for all the parameter

> Two Antenna Ports:
* L5 GNSS Antenna @1176.45 MHz for IRNSS (mandatory for GNSS functionality)
* GSM Antenna for LTE connectivity
> 4 Enable Pins (removal disables modem functionality)
> 4 LEDs for visual status indication:
* RED: Power indicator
* YELLOW: LTE Modem (blinking indicates activity)
* GREEN: GNSS Lock (ON indicates satellite signal acquired)
* BLUE: Data Transmission (blinking indicates data being sent to server)
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Input Supply

Getting Started

Materials Required:

> GNSS Tracker Board

> 12V-24V DC Power Supply (12V Recommended)
> Active L5 GNSS Antenna

> GSM Antenna

> 4G-enabled SIM Card SIMCOM
(LTE + GSM)

Assembly Instructions (Step-by-Step)

Step 1: Insert SIM Card

> Gently insert a 4G-enabled SIM card with valid
data plan into the SIM card slot provided on the
board. Ensure proper orientation as marked near the
slot.

GNSS L89
(GPS + GLONASS + IRNSS)

Step 2: Connect GSM Antenna

> Attach the GSM antenna to the port labelled for LTE or GSM. Make sure it is tightly secured
to ensure stable network connectivity.

Step 3: Connect L5 GNSS Antenna
> Connect an L5-band GNSS antenna (centered at 1176.45 MHz) to the designated GNSS port.
1. Note: The GNSS module will not function without this antenna connected.

Step 4: Connect Power Supply

> Provide a DC power supply in the range of 5V to 24V using the power connector (12V
recommended for optimal performance).

> Ensure correct polarity: connect the positive (+) and negative (-) terminals properly to avoid
damage.
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Step 5: Observe LED Indicators

> After powering up, monitor the four status
LEDs on the board for initialization:

« @ RED LED: Indicates power is ON

. YELLOW LED (blinking): LTE
modem is initialized and active

« @ BLUE LED (blinking): Data is
being transmitted to the server

o @ GREEN LED (ON): GNSS module

has acquired IRNSS satellite lock

Testing Instructions

1. Power the board with a 12V DC supply.
2. Observe the RED LED (Power).

I-I

RED LED BLUE LED

Indicator

GREEN LED
Indicator

3. Wait for YELLOW LED to start blinking (LTE Modem active).

4. Observe BLUE LED blinking (data being sent to server).

5. Wait for the GNSS module to acquire IRNSS satellite signals (GREEN LED ON).
6. Once all LEDs indicate proper operation, the board is functioning correctly.

Web User Interface Access:

> The ESP32 hosts a built-in web server for device configuration.

> Connect your computer or mobile device to the Wi-Fi network named: "GNSS Tracker"

e Password: admin123

> Open any browser and enter the IP address: 192.168.4.1
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3 Not Secure o~ 192.168.4.1

Ethicstech IOT Gateway Lite
Login

Username:
Admin

Password:

> You will be prompted to log in:
e Username: Admin
¢ Password: admin

@ A Notsecure 192.168.4.1

ube @ Map

Ethicstech @ Network Settings OTA Update Reboot Logout

a
= Network Info
Il Ethicstech GNSS Tracker
Gateway ID
| Features B
* Web Ul for configuration (WiFi, AP, APN, MQTT, HTTP)
Access Mode
o Send live telemetry via MQTT / HTTP(S) —
*  High-accuracy multi-band GNSS with IRNSS/NaviC support
o Firmware OTA updates with zero downtime o
3 P e 0
| Technical Overview
Power Supply — Recommended input: 12V to 24V
GNSS
GNSS Technology — GPS + GLONASS + Galileo + BDS + NaviC + @ Active (Fix)
azss
GSM Technology — LTE Cat 1 module with 4G LTE-FDD and 2G wiFi
GSM/GPRS/EDGE communication ) :
Protocols — MQTT, HTTP, HTTPS
AP
Web Ul — AP Mode + WiFi Station Mode . .
| Version Information
Product Version: v1.0.0 Protocols
Software Version: v1.1.0 @ MQTT:D
@ HTTP: Enable

Once logged in, the homepage displays general information about the product and the currently
connected APN.
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> Change the network settings.

If you want to change the network mode (AP or Wi-Fi), select the desired option and enter the
SSID and password for that mode. The module will then reboot with the new settings applied.

Ethicstech  Home @UEUIELGINEY OTAUpdate  Reboot  Logout Admin

Network Settings

Select Access Mode

AP Only v

WiFi Only
Both(AP & WiFi)

AP SSID:

AP Password:

Select APN

Airtel v

Communication Protocols

Enable MQTT

If you choose MQTT, enter the broker address, port, client ID, username and password (if
required), and the topic you want to publish to.

If you choose HT TP, enter the server URL, port number, and any required authentication details.

Ethicstech Home Network Settings OTA Update Reboat Lagout

Communication Protocols

Enable MQTT

MQTT Configuration

Broker Address
139.59.73.240

Port
1883

Publish Topic

viidevices/menelemelry

Subscribe Topic

vildevices/mehelemetry

MQTT Delay (ms)
1000

Authentication Type

Access Token v

MQTT Token
NQWOVSKXPMcqiF QzKa

Enable HTTP

Save Settings

Once all fields are completed, the module will use the selected protocol to send data.
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Additional Features via Web Interface: Firmware OTA Update
Auto Firmware Update

> OTA Update: Update the device to the latest firmware

directly from the web interface.

Auto-check & install updates hourly

I, Do not turn off or disconnect during update!

| Browse... | Nofile selected.

> Reboot: Reset the board using the reboot option.

Upload Firmware

> Profile: Modify configuration settings through the Profile page.

> Network Configuration: This feature is under development and will be available in a future
firmware update.

IMPORTANT NOTES

> GNSS (L89HA) works ONLY if an L5 antenna is connected and has line-of-sight.
> [RNSS satellite acquisition may take several minutes after startup.

> Removal of any enable pin disables LTE modem functionality.

> Ensure voltage input is within range. Over-voltage may damage the board.

> Network configuration features will be available in upcoming firmware versions.

ABBREVATIONS

IRNSS - India's regional satellite navigation system
GNSS - Global Navigation Satellite System
NAVIC - Navigation with Indian Constellation
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Test Results: -
L5 NAVIC Antenna and IRNSS Satellite Performance on the Quectel QGNSSV2.1 Tool

This section presents the test results obtained using an L5 NAVIC antenna to evaluate IRNSS
(Indian Regional Navigation Satellite System) satellite performance on the Quectel QGNSSV2.1
evaluation tool.

The objective of the test was to verify satellite visibility, signal quality, and overall positioning
performance when operating in the L5 frequency band.

@ QGNSs V2.1
File Device View Setting Tools Window Help

3 H KLY OR @ 5KB/s [ |
Horizontal View  Vertical View aco o SPhuto-cet centes
B@eos BEScrs @ o qzss B @ seas B @ GLONASS B @ GALILEO 8 O NAVIC 2890 g
B0
800
6
37 15 ™ ; T
- 32
30 Ll 27
it
15 L5 L5 L5 15 L5 L1 -
gl 2] L
Console = (&l | &3 || B Data View = | 8] | &3 | @ Dashboard View =28
Com Tool o !
omTool  Protocol Package  Message Statistics Longitude 80.17146510 100 122 140 100 1 10 A S )
[12:10:29.518 Uart Rx:0054 B] $GIGSV,2,2,07,06,33,255,46,10,31,105,35,01,,30,17F 3 = e 190 » 1 \
Latitude 12.95230200 A 0 A 208
[12:10:29.572 Uart Rx:0055 B] $GIGLL,1257.138120,N,08010.287906,E,064030.000,A, A*42 ot | 20 S n "
[12:10:29.604 Uart Rx:0029 B] SPQTMANTENNASTATUS,0,0,0*4F Altitude(MSL) ~ 39.99 o 2004 Lo 200 o a 2
[12:10:30.171 Uart Rx:0078 B] $GIRMC,064031.000,A,1257.138120,N,08010.287906,£,0.00,224.79,1 Altitude(EPH) 49.11 / / 7 o &
[12:10:30.258 Uart Rx:0081 B] $GIGGA,064031.000,1257.138120,N,08010.287906,£,1,4,6.29,39.986 A » ? ‘od 2y 3 49 7 224.8°
[12:10:30.298 Uart R 0,K,A*2E Speed(km/h)  0.00 ° 0.0 ° 0.0 - é wg A o
[12:10:30.248 Uart R \A,3,09, 37,6.29,0.97,6*0C . s \ s €
[12:10:30.397 Uart Rx:0033 B] $GPGSV,1,1,01,40, 58 HDOP 6.29 ' - v
[12:10:30.454 Uart Rx:0070 B) $GIGSV,2,1,08,03,76,166,37,09,58,250,32,02,50,233,42,04,35,144,1* PDOP 6.37 L = 5 Fa 4
[12:10:30.545 Uart Rx:0065 B] $GIGSV,2,2,08,07,33,096,,06,33,255,46,10,31,105,35,01,,,30,1*48 12< GNSS Log = | B | £3 | ® Dpeviation Map = | =
[12:10:30.586 Uart Rx:0055 B] $GIGLL,1257.138120,N,08010.287906,€,064031.000,A,A*43 Fix Mode 3D Setting Gnd Trk Setup
[12:10:30.615 Uart Rx:0029 B] SPQTMANTENNASTATUS,0,0,0°4F e o e
[12:10:31.166 Uart Rx:0078 B] $GIRMC,064032.000,A,1257.138120,N,08010.287906,,0.00,224.79, Qualityldicaiox S ovoce 18 cl 1om 4
[12:10:31.257 Uart Rx:0081 B] SGIGGA,064032.000,1257.138120,N,08010.287906,£,1,4,6.29,39.986 Date(UTC) 2025-07-11 | g === .
[12:10:31.298 Uart Rx:0039 B] SGIVTG,224.79,T,M,0.00,N,0.00,K.A*2E i, A
[12:10:31.347 Uart Rx:0052 B] SGIGSA,A,3,09,02,06,10, 37,6.29,0.97,6°0C Time(UTC) 06:40:30.000 | &
[12:10:31.387 Uart Rx:0033 B] SGPGSV,1,1,01,40,57,244,28, Total Epochs. 1477 ] o % 1
[12:10:31.455 Uart Rx:0070 B] $GIGSV,2,1,08,03,76,166,37,09,58,250,32,02,50,233,42,04,35,144,1* - 1 n
| Fixed Epochs 263 10 &
RTK Fixed 0 T I
A B
RTK Float 0 et bemseloe Al
Data Input $PAIR002*38 B Advance ~ 1420 1440 1460 N=263 Q=1:263(100.0%)

ZJDTR [JRTS Connected to COMS : 9600 | Module: LBIH(A) SN: Not Found FW:LBIHANRO1AO7S

Note: NAVIC is recommended to be used together with GPS.

07/11/2025 12:10:30

NAVIC has a limited number of satellites, it may take longer to get a fix, and using NAVIC
alone is not advised.
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