CHATROMNIX CENTRAL

LORA Module RA-02 v1.0 -_’e,e-Gizm

Technical Manual Rev 1r0

The SX1276/77/78/79 transceivers features the LoRa long range modem
that provides ultra-long range spectrum communication and high interface
immunity while minimize current consumption. With 433MHz module designed by
AI-THINKER, which based on the chips. From SEMTECH's patented LoRa
modulation technology, has a high sensitivity of -148dBm with a power output of
+20dBm or +18dBm, a long transmission distance and high Modulation
technology in anti-blocking and selection also has obvious advantages, to solve
the traditional design can not tale into account the distance, interference and
power consumption. Compatible in all gizDuino boards and Arduino.

Features: General Specifications:

-LoRa Modem Input supply: 3.3VDC

-+18dBm High efficiency PA Temperature: 25 deg C

-ISM:410-525 MHz Bandwidth (BW): 125Khz

-Programmable bit rate up to 300Kbps Spreading Factor (SF): 12

-Packet engine up to 256 bytes with CRC Frequency: 434/602 MHz

-168 dB maximum link budget (see the specific indication)

-127 dB Dynamic Range RSSI Error Correction Code (EC): 4/6

- for more features see the Packet Error Rate (PER): 1%
SX1276/77/78/79 datasheet CRC on payload enabled

Output power: 13 dBm in transmission
Payload length: 64 bytes

Preamble Length: 12 symbols
(programmed register Preamble Length=8)
with matched impedances

PCB Dimensions: 30.7mm x 22.5mm

Applications:

-Automated Meter Reading

-Home and Building Automation
-Wireless Alarm and Security Systems
-Industrial Monitoring and Control
-Long range Irrigation Systems
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Major Parts Presentations

IC1

P1 e-Gizmo LoRa Ra-02 adaptor P2

Figure 1. Major Part of LORA RA-02 module with adaptor.
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Pin descriptions and Block Diagram

Table 1.

Number Name Type Description

1 Ground - Exposed ground pad

2 Ground - Exposed ground pad

3 3.3v - Input Supply voltage

4 Reset /0 Reset trigger input

5 DIOO Jlo} Digital I/O, software configured
6 DIO1/DCLK /O Digital I/O, software configured
7 DIO2/DATA 110 Digital 1/0, software configured
8 DIO3 /0 Digital 1/0O, software configured
9 Ground - Exposed ground pad

10 DIO4 /0 Digital 1/0, software configured
1 DIO5 110 Digital I/0, software configured
12 SCK I SPI Clock input

13 MISO o} SPI Data output

14 MOSI | SPI Data input

15 NSS I SPI Chip select input

16 Ground - Exposed ground pad

The SX1276 and SX1279 offer bandwidth options ranging from 7.8kHz to 500kHz with spreading factors
ranging from 6 to 12, and covering all available frequency bands. The SX1277 offers the same
bandwidth and frequency band options with spreading factors from 6 to 9. The SX1278 offers
bandwidths and spreading factor options, but only covers the lower UHF bands.

1.1. Simplified Block Diagram
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Sample Application with gizDuino ATmega644P and voltage translator
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Sample Codes

Arduino Softwares

You may download the Arduino Software IDE at
www.arduino.cc.

or if you are using the gizDuino boards visit our
Github account at www.github.com/e-Gizmo

Go to Repositories and Dowload the Arduino
Software version. It includes gizduino patch for
the boards list.

LORA Library

Libraries for LoRa Ra-02 is available in
https.//www.makerfabs.com/index.php?route=pro
duct/product&product_id=409

Click and Download the Arduino demo code.

The library folder file LORA, must be added to My
documents>Arduino>Libraries.

Open the LoRaTxEcho.ino for testing the LoRa.
Use together with LoRaRxEcho.ino receiver
sketch to test echo.

LoRaTxEcho.ino (Transmitter: this is sketch
send the MESS or Message string and wait for
echo send by receiver. It waits for reply for
RXTIMEOUT*10 milliseconds.

Message is sent using a push-button (to ground)
on pin "pingo”.

Result is showed by serial console and by led
(on pin "pinf") and buzzer (on pin "psound"):

- message sent : short blink and 1 short sound.
-noreplay  :shortest blink and 3 short sound.
- reply incorrect: long blinking and 2 long sound .
- reply correct : led on and 1 long sound

On serial console are displaied also misured
RSSI and SNR values.

LoRaRxEcho.ino.Use together with
LoRaTxEcho transmitter sketch to test echo.
Receiver: this sketch listen for message coming
and echoes it back.

It uses continuous receiving. When message
arrive stop receiving mode and sends echo.
Then restore continuous receiving mode.

On serial console are displaied also misured
RSS! and SNR values.

€ LoRaTxEcho | Arduina 106 - a X

File Edit Sketch Teols Help

LoRaTeEcho

Test LoRa . Use ketch to A
¥ Trar B! 1 it ) I
It waits for reply for EXTIMEOUT#10 milliseconds.
I push-button | I i pit |
1 red 1 rial console and by |on in
i | nk and 1 shozt ard
10 Lep hot blink and hort souw
I 1k in | t ind
i) - 1 and 1 long il
150 re displaied also misured RS nd SR wa
finclude <LORA. k>
finclude <5FI. b
fdefine psound 9 /¢ pin for buzzer
fdefine pingo 19 /¢ pin for push-button
fdefine pinf 7 {/ pin for zignaling led o

Gizduinet we ATmegaBad on COMT

Figure 3: Sample codes in Arduino.
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Serial Monitor from Terminal

e-Gizmo

MECHATRONIX CENTRAL

erminal v1.93b - - by Bri@y++ =
Terminal v1.93b - 201410306 - by B O *

—COM Port — Baud rate ~Data bitz| Parity — 1 ~Stop bitsy | - Handsh

AES| (G0 ¢ 14400 C 57600 || 5 @ none || o % none
lHI | TI|| & 1200 ¢ 19200 115200 g " odd " RTS
AE'E'D' coms | C 2000 (28800 128000 | . 5 Coeven | C 16 || X0
goot 1) P 1/l ¢ 4800 33400 256000 " mark " ATS
out | @ 9600 ( 56000  custom || @ 8 ™ space| 2 [| € RTS

Settings
[~ Auto Dis/Connect [~ Time [~ Steam log custom BR Ax Clear  ASCII table}  Seripting (D
Set font
peon | [T AutoStart Script [~ CR=LF [~ Stayon Top Im |0 i‘|’ Graph Femate b
Receive
I—j  HEx [ LogDateStamp
CLEAR [~ AutaSerl MI 13 »| Cnt= 584 & ASCI SQGTILDQ' toplt 1 HquHBSD
Lofa echo hansmitter, !
Replay timeout [milizec.: 5000
Frequence: 434.00
Tranzmit power [miw] 50
Preamble bytes: B+4
SpFactor; 9 Bandw; ECr; 4
Rate [byte/sec) 140,63
Cloze pin 19 to ground to send meszage
» HELLO '"WORLD
|Fizzi; -108 RziPk: -85 SniPk 14|
OO0 IR zsi -108 RsaiPk: -85 SriPk 14|
Tranzmmit
CLEAR |  SendFile | |1 :i W CR=CR+LF BREAK EloTr EJRTS
Macros |
Set Macos | Calb-W | SetLow | SetHigw] Save | | om | M | M3 |
Calb-T | SetLow-T| SetHighT  Tare | | _ar | cwmen| cwaF | cmes
| AR s |
on A
2 buuze=300.3
2 buzzer=300.3 o
Connected Rx 13273 [Tx 160 Rx DK i =

Figure 4: Serial print data from LoRa echo Transmitter.
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Serial Monitor from Arduino IDE
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[&) come O

LoRa echo receiver.
reguence: 434.00
Transmit power (mW): 50
Preamble bytes: B+4
SpFactor: 9 BandW: 6 Cr: 4
Rate (byte/sec): 140.63
Waiting for message...
< |Rsai: -124 R33iPk: -85 SnrPk 14|
> HELLO WORLD

] Autoscroll Carriage return . | | 9600 baud

Figure 5: Serial print data from LoRa echo Receiver.
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