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Chapter 1 Product Overview

1.1 Product Introduction

MCU DEBUG INTERFACE- - - = - == = = = = = = = .
POWER INDICATOR- - - { - BTl s A A A XLy - ) - - - - - - - MCU GPIOs(J10&J11)
LED1 INDICATOR- - - |- Rttt
LED2 INDICATOR: - - |
: ‘ L m - - SUB-GHz SMA ANTENNA
STM32F103C8T6/LAFPA48 - - -
USBTYPE-C ----o ERARTEWNEEEl - o---- BT ------- EBYTE LR1121 MODULE
M - - 2.4GHz SMA ANTENNA
RESET KEY - - - { - - Hibaguiiiegubiliegu LI SIS IR - ) . .- .. MCU GPIOs(J12&J13)
e '
KEYD: = 4i0s # 5o sdibs waeiis

~F
a
O
=S
m

MCU GPIOs(J108J11) R oL

E80-xxx MBL -01 series evaluation kit is designed to help users quickly evaluate Ebyte's new generation LoRa dual-band
wireless module. The board is equipped with an STMicroelectronics general-purpose MCU STM32F103C8T6, and most of the pins
are led out to the pin headers on both sides . The kit provides simple wireless transceiver software application example source code to
help customers quickly get started with wireless data communication test development . Users are requested to complete the test

development in conjunction with the E80-xxxMBL-01 evaluation kit schematic and software demo provided by Ebyte . You can also

refer to the Semtech official reference routine M.

1.2 Support List

RF Solution Manufacturer Module Model
1 LR1121 Semtech E80-400M2213S
2 LR1121 Semtech E80-900M2213S
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Chapter 2 Mechanical size
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Chapter 3 Software Introduction

3.1 Software Demo Directory Structure

Item Description

Download software demo from Ebyte official website and open it . The directory is shown in
the figure below . Use the compiler software Keil V5.38 to open
the ...\ES0_ DEMO\ES80O\MDK-ARM\E80.uvprojx project file.

1 File Directory Core

Drrivers
MDK-ARM
Radio

Catalog The project directory is as follows:

Description
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Project
2% Project: ES0
E-45 EBD
@1 Application/MDE-ARM
#-d Application/User/Core Application layer
-3 Drivers/STM32F1xx_HAL _Driver MCU driver & hardware abstraction layer
F-d Drivers/CMSIS

-+ d Radio/Driver RF drive
-1 Radio/Hal RF hardware abstraction layer
& cmsis

3.2 Demo function brief description

< main.c > is the main function entry , and the demonstration function flow is simplified as follows:

Item Description

Serial data to wireless

After receiving the data, the serial port will automatically start wireless transparent
transmission of the data. Of course, it contains some special command responses,
o which are mainly used for special tests and can be ignored by the user. After the
transmission L. . . .
transmission is completed, the user function will be automatically called back to

handle the transmission logic by itself.

Generally, the module internal status flag is read to determine whether there is data.

Wireless data reception | The underlying driver will copy the data and pass it to the user callback function, so as

to handle the receiving logic by itself.

The software process is briefly described as follows:

MCU and RF module communication
interface initialization
<Ir11xx_hal.c>

S Is the RF reception ever complete?

Is the serial port rece|

Btion complete?
<if(event check( EVENT

Directive analysis g{:dgmen
ART RX DONE ))>

t
<if((opt_buffer[0] == 0xC1) && (opt lenght <= 6))>

Directive response

S
<if(event check( EVENT RADIO_RX DONE ))> <if((opt_buffer[0] == OxC1) && (opt _lenght <= 6))>

The MCU reads the RF data to the serial port
<HAL UART Transmit(&huart1, (const uint8 t *)rx _buffer, rx _buffer lenght, 100)>
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3.3 Transmission and reception timing

The wireless module has multiple operating states and can only perform specific functions in the corresponding state.

From the simplest data transmission and reception, only the sending mode and receiving mode are considered.

Item Description

By default, the receiving mode is automatically entered after initialization is
1 Receiving Mode completed. In fact, the receiving function is called during initialization to enter the

receiving mode. Call the function radio_rx(void).

When calling the send function, the underlying driver actually switches the module to
standby mode first. Usually, the modulation parameters are configured in this mode,
such as frequency, power, frequency deviation, etc. After the parameters are

2 Send Mode configured correctly, it gradually enters some intermediate modes, turns on the internal
FIFO, PA, external XTAL, etc., and the current consumption gradually increases.

Finally, it switches to the send mode to trigger wireless data transmission . After

completion, the module automatically enters the receive mode.

Chapter 4 Quick Demo

4.1 Signal line connection

Item Description

RF module power

1 supply
Jumper cap
TITITITY Y
23§ 3 38 8 3§ ¥
|
|
2 Assistance USB cable, PC, etc.
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4.2 Serial Port Assistant

port number

~ COM F LP

u RIAL CH340 (COM15)

Item Description
A oeuEs
XHEO B2fEQ) EEV SAH)
e mHEm B
D . v A DESKTOP-VVBOKR
cvice =5 IDE ATA/ATAPI 2888
{# Jungo Connectivity
Manager et
1 . . O 2=n
View the serial - REWH
S TSRS
= FTEDRF]

Serial port

Port

CON13: USB-SERLAL CH34

Baud rate [116200 o

Stop bits |1 ]
Data bits |8 ~
Parity  |None -

Operation @ Clozs

Save Data || Clear Data

i xcom v2.6 - o x

Port

COMI0: USB-SERLAL CH3

Bend rate 115200 o

Stop bits |1 v
Dats bits |8 -
Parity  [Nome -

Operation (@ Closs

Save Data || Clear Data

3 | communication

example

Save Data || Clawr Data |

e mE
Crrs O &inigtr

Asinestss [ | us

Single Sead fulti Send Protocol Tramsmit Help

[ He mp [ Hex mpa
software O Deane Oms  Oeame
TineStanp W, TineStam -
Single Send Malti Send Protosel Transnit Help Single Ssnd Malti Send Protocel Transait Kalp
Send Send
Clesr Send Clear Send
[THex Send [ ¥ordursp 0 [Xig2R) EARFISI0ERTEE LR | [t send  [Jordrrap 0 CNESF) EARFIOERTRSET
£ - |www.openedv.com | 0 | ro |c15=0 DSR=0 DCD=0 Current timeta:36:55 | % -|wwwopenedv.eom | s:0 | RO | €T5=0 DSR=0 DCD=0| Current time19:36:55
i xcom v26 - X | i xcom Vs - o X
Part Part
[2024-10-29 18:37:13. 648] [2024-10-29 19:37:13. 942]
: COINL 3 USB-SERTAL £1634 | |gx: COIRLD USB-SERTAL CH34
[2024-10-29 19:37:16. 029] [2024-1029 19:37:16.314]
: Bawd rate [115200 ~|fm: Baud rate
20261029 19:97:17.671] (20241029 19:37:17. 3841
lte Stop bits 1 e Stop bits |1 v
[2024-10-2 16:97:18. 626] 20241025 19:57.15. 4021
s Data bits 8 | Data bits B S
Puity [i8 | Puity [Emm T
Serial opseation TR opveation R

Save Data | Clear Data
[l Hex Om
[mfa] O gittesr

Arimesons [0 | os

Sincle Send Julti Send Protocol Tramsmit Help

Clear Send Clear Send
Oiming cyele{1000 | me || owenrile | | Send File | | Stop Send | | (Jimine cyole{1000 | ms [ || omenrile || SendFile | | step Send
W el |ty % DRESR] FERTFISI0FHRES L | (IHes Send [ Wordwap % CRELR FERFISI0FSRBE Fh

% ~|wwwopenedvcom | 5:100 | 100 |€T5=0D3R=0 DCD=0| Current time19:37:20

| % - |wwwopenedv.com | s:100

| R100 |cT5=0 DSR=0 DCD=0| Current time19:37:20

Serial data
4 transparent

transmission

Serial port data transparent transmission directly transmits the required content through XCOM

Serial port
special

5 instructions

(HEX

instruction)

Set frequency: C1 00 + 4 bytes frequency
For example: C1 00 18 70 1A 80 (configuration

frequency is 410MHz)

Set power: C1 01 + 1 byte PA channel + 1 byte power parameter
For example: C1 01 00 16 (High Power PA 22dbm)

C1 01 01 OF (low power PA 15dbm)
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C1 0102 0D (2.4G PA 13dbm)

Single carrier: C1 02 00 (stop single carrier)
C1 02 00 (send single carrier)

RF low power configuration: C1 03 00: Exit sleep
C1 03 01: Enter sleep mode (RF module 7.6uA)

Send data: C1 C1 Cl1 (send data automatically)

Configuration requirements: Configure frequency first and then configure power

Chapter 5 Frequently Asked Questions

5.1 The transmission distance is not ideal

When there is a straight-line communication obstacle, the communication distance will be attenuated accordingly ;

Temperature, humidity, and co-channel interference can increase the communication packet loss rate ;

The ground absorbs and reflects radio waves, so the test results are poor when close to the ground ;

Seawater has a strong ability to absorb radio waves, so the test effect at the seaside is poor ;

If there are metal objects near the antenna, or the antenna is placed in a metal shell, the signal attenuation will be very serious ;
The power register is set incorrectly, or the air rate is set too high (the higher the air rate, the closer the distance) ;

The power supply voltage is lower than the recommended value at room temperature. The lower the voltage, the lower the power
output .

The antenna used does not match the module well or the antenna itself has quality issues.

5.2 Modules are easily damaged

Please check the power supply to ensure that it is within the recommended power supply voltage. If it exceeds the maximum
value, the module will be permanently damaged .

Please check the stability of the power supply. The voltage should not fluctuate greatly or frequently .

Please ensure anti-static operation during installation and use, as high-frequency components are sensitive to static electricity ;
Please ensure that the humidity is not too high during installation and use, as some components are humidity sensitive devices ;

If there is no special requirement, it is not recommended to use it at too high or too low temperature.

5.3 Bit Error Rate is Too High

There is interference from the same frequency signal nearby. Stay away from the interference source or change the frequency or
channel to avoid interference.
An unsatisfactory power supply may also cause garbled characters, so the reliability of the power supply must be ensured;

Extension cables or feeder cables that are of poor quality or are too long can also cause a high bit error rate.
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Revision History

Version Revision Date Revision Notes Maintainer
1.0 2024-10-29 Initial release Ning
1.1 2025-01-02 Add the product size diagram Ning
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Technical support: support@cdebyte.com

Documents and RF Setting download link: https:/www.cdebyte.com
Thank you for using Ebyte products!

Please contact us with any questions or suggestions: info@cdebyte.com

Official hotline:028-61399028 Web: https://www.cdebyte.com
Address: Building B5, Mould Industrial Park, 199# Xiqu Ave, High-tech Zone, Chengdu,
611731, Sichuan, China
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