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WAT JE GAAT LEREN

WAT IS LORA, WAAROM IS HET ANDERS

• Bandbreedte, Bereik, Vermogen

• Netwerk provider: The Things Network, en vele anderen

RAK4270H LoRa module

• Handmatige setup d.m.v. seriële communicatie

• Nuttige AT commandos

• Anmelden bij een lokaal LoRa netwerk

• Verzenden van data naar een applicatie

• Ontvangen van data 

• Visualiseer data in ThingSpeak



WAT IS LORA?

Long range, low energy, radio datacommunicatie

• 10 km bereik mogelijk bij direct zicht

• Geschikt voor batterijvoeding

• Kleine datapaketten, 30 seconden/dag air time
 ~ iedere 15 - 30 minutes

• Ster-netwerk topology

• Een gateway kan honderden stations (nodes) ondersteunen

Licentie-vrije frequentie banden

• USA 902 – 928 MHz, 64 kanalen

• Europe 863 – 870 MHz, 8 kanalen

Modulatie

• Chirp spread spectrum, 3 x groter bereik dan NB FSK

• Data rate afhankelijk van bandbreedte en spreading factor
Sakshama Ghoslya



LORA NETWERKTOPOLOGIE

AppEUI
(JoinEUI)

AppKeyDevEUI DevEUI

Device Extended Unique Identifier (IEEE Registration Authority)

UPLINK



TTN GATEWAYS AMERSFOORT



WORKSHOP PLAYGROUND

LORAWAN GATEWAY    
• Laird Sentrius RG186

• Aangesloten op TheThingsNetwork

LORA NETWORK PROVIDER: TTN
• Gratis LoRaWAN networking

• Community beheert het netwerk

• >> 136k gateways wereldwijd 

WORKSHOP KIT
• RAK 4270H LoRa radio module

• FTDI USB-2-Serial adapter, 3.3V

• 868 MHz Antenne

• kabel



RAK 4270H

Module Pin Definitie

Pin Signal Name I/O Description

1 GND - Ground

2 VCC - 3.3 V

3 RXD1 Input 3.3V UART input

4 TXD1 Output 3.3V UART output

Hardware Specificatie

Chipset SEMTECH LoRa SX1262, STM32L071

LoRaWAN Class Class A/C device, Receives after Tx

Frequency 862-870MHz (EU) EU433, CN470, 
IN865, EU868, AU915, US915, KR920, 
and AS923-1/2/3/4)

Transmission Power 100mW (22dBm max.)

UART Baud Rate : 115200 bps Parity: 8N1 

Operation Voltage 3.3V

Current Consumption Receiving: 21 mA (typical) 
Transmitting: 125 mA (typical) 
Sleeping: 2 uA (typical) 

Transmission Distance 1KM~10KM

Receiving Sensitivity -148 dBm



NUTTIGE INFORMATIE

WIFI    
• SSID: RCAMF

• Pass: XXXXXX

USB SERIAL DRIVER

• Installeer FTDI USB serial driver (indien nodig)
https://ftdichip.com/drivers/

• USB bord jumper naar 3.3V!!

IEDEREEN

• Installeer CoolTerm serial communications program
http://freeware.the-meiers.org

https://ftdichip.com/drivers/


NUTTIGE INFORMATIE-2

CoolTerm Settings    

• Select correct serial port

• Baudrate: 
115200, 8 bits, no parity, 1 stop bit

• Terminal: Local Echo, Line mode

The Things Network

• https://www.thethingsnetwork.org/

• User: RCAMF      Password: fTp2GQ.RNdkj*6P



MODULE AANSLUITEN

Jumper naar 3.3V!!

Bruin = massa
Rood = 3.3V
Oranje =RXdata
Geel = TXdata



AT COMMANDS QUICK REFERENCE

Command Description Response

at+help List of commands OK + commands

at+set_config=lora:region:EU868 Save parameters to flash OK

at+set_config=lora:class:0 LoRaWAN class A mode OK

at+set_config=lora:join_mode:0 OTAA activation mode OK

at+get_config=lora:status Get DevEUI Long settings list

at+set_config=lora:app_eui:XXXX Application identifier OK

at+join Aanmelden TTN netwerk OK Join Success

at+set_config=lora:app_key:<app_key> Encryption key OK

at+send=lora:2:AABBCC
 (hex payload)

Send data OK
Rx …

https://docs.rakwireless.com/Product-Categories/WisDuo/RAK4270-Module/AT-Command-Manual/
https://downloads.rakwireless.com/#LoRa/Tools/

https://docs.rakwireless.com/Product-Categories/WisDuo/RAK4270-Module/AT-Command-Manual/
https://downloads.rakwireless.com/#LoRa/Tools/


MODULE CONFIGURATIE

at+set_config=lora:region:EU868

at+set_config=lora:class:0

at+set_config=lora:join_mode:0

at+get_config=lora:status



TTN APPLICATIE AANMAKEN



MODULE CONFIGURATIE-2

DevEui=zie code op module
60c5a8fffe76ffee

at+set_config=lora:app_eui:AC1F09FFF8684270

DevEUI is nodig 
voor TTN registratie



TTN REGISTREREN VAN DE NODE

at+set_config=lora:app_key:85F6125592D82E29CD7EFD43316CC34A



VERBINDEN MET HET LORA NETWERK



NU KUNNEN WE DATA ZENDEN!!



ONTVANGEN VAN DATA

Class A device 
ontvangt alleen na 

zenden



VISUALISEER SENSOR DATA

TOEVOEGEN VAN THINGSPEAK INTEGRATIE    

• https://nl.mathworks.com/help/thingspeak/write_things_network.html

TEST INTEGRATIE

• at+send=lora:2:ff

• 02=data channel

• ff= HEX Value = 255



THINGSPEAK MODULE TABEL

ThingSpeak Publiek Internet adres

60C5A8FFFE76FFEE rcamf-demo https://thingspeak.com/channels/2655069

60C5A8FFFE7703F2 rcamf-demo-2 https://thingspeak.com/channels/2656342

60C5A8FFFE76FE1C rcamf-demo-3 https://thingspeak.com/channels/2657134

60C5A8FFFE78179D rcamf-demo-4 https://thingspeak.com/channels/2657147

60C5A8FFFE770456 rcamf-demo-5

60C5A8FFFE7703DE rcamf-demo-6

60C5A8FFFE770397 rcamf-demo-7

60C5A8FFFE78179E rcamf-demo-8

60C5A8FFFE770400 rcamf-demo-9

60C5A8FFFE7703C2 rcamf-demo-10



THINGSPEAK PAYLOAD FORMATTER

function Decoder(b, port) {
  
 var var1 = b[0];
 var var2 = b[1];
 var var3 = b[2];
 var var4 = b[3];
 var var5 = b[4] | b[5] << 8; 
 var var6 = b[6] | b[7] << 8;
 var var7 = b[8] | b[9] << 8;
 var var8 = ( b[10] | b[11] << 8 )/100;
 var lat = ( b[12] | b[13] << 8 | b[14] << 16 | ( b[14] & 0x80 ? 0xFF << 24 : 0 ) ) / 10000;
 var lon = ( b[15] | b[16] << 8 | b[17] << 16 | ( b[17] & 0x80 ? 0xFF << 24 : 0 ) ) / 10000;
 var elev = b[18] | b[19] << 8;

  return {
    field1: var1,
    field2: var2,
    field3: var3,
    field4: var4,
    field5: var5,
    field6: var6,
    field7: var7,
    field8: var8,
    latitude: lat,
    longitude: lon,
    elevation: elev
  }
}



VOORBEELDTOEPASSING MET ARDUINO

Set up

Meet
temperatuur

Slaap 15 
minuten

Zend tempera 
-tuur data
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