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XIAOrp2040.h (c) 2022 Yukihisa Aida JASFP

File name:"XIAOrp2040.h"

This file configures XIAO RP2040 module, OLED and NeoPixel LEDs.
stk ok ook stk ok stk stk kol ok ok ok sk sk stk stk skok sk ok ok sk ko kok /

// RP2040 pins //

#define _RST 27 // D1

#define _CS 26 // DO

#define _MOSI 3 // D10

#define _MISO 4 // D9

#define _SCK 2 // D8

#define _SCL 7 // D5

#define _SDA 6 // D4

#define _PTT 29 // D3

#define _LED 25 // blue LED
#define _RGB_PWR 11 // NeoPixel power
#define _RGB_PIX 12 // NeoPixel line

/********************************************************

station.h (c) 2022 Yukihisa Aida JASFP
File name:"station.h"
This file specify the individial contents of esp32-aprs-tx.

********************************************************/

// LoRa APRS constant //
const String Callsign = "JG1JZL-9", StationSymbol = ">";

const uint8_t Power = 15; // in dBm

const uintl16_t WaitTime = 60;
const uint32_t Freq = 438575;

// unit is second
// center frequency

const uint8_t PacketType = 60, Destination = 255, Source = 1; // preamble

/**********************************************************
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xiao-aprs-tx.ino (c) 2022 Yukihisa Aida JABFP"

This is an Arduino sketch to transmit moving informations

for APRS iGate with LoRa Protocol on UHF amateur band.
Reference: https://github.com/IoT4pi/LoRa-APRS-Sender

https://github.com/lora-aprs/LoRa_APRS_Tracker/tree/master/src

BOM: AE-GPS(MT3339) GPS module
Ra-02(SX1278) LoRa module
SSD1306_OLED module
S-AU26 PA module
XIAO(RP2040) I0 contoroler
Interface to PC: USB-C
Development: Arduino IDE, Board: Seeed XIAO Rp2040
sk sk ok o o sk sk ok ok o sk ok ok o sk sk ok ok o sk sk ok ok o ok sk sk sk o ok sk sk ok sk o sk sk ok sk o ok sk sk sk sk ok sk sk ok sk ok sk ok ok ok /
#include <Adafruit_TinyUSB.h>
#include <TinyGPS++.h>

#include <Adafruit NeoPlxel h>
#include <Adafruit_

#include <Adafruit SSD1306 h>
#include "XIAOrp2040.h"

#include "station.h"

// functiomns //

void writeSx1278(uint8_t, uint8_t);
uint8_t readSx1278(uint8_t);

void brightLED(uint8_t, uint8_t, uint8_t);
void darkLED(void);

void formData(void);

void sendLoRa(uint8_t);

// variables //
uint32_t nPac; // times of TX
String sAPRS; // APRS string

// object //

TinyGPSPlus gps;

Adafruit_SSD1306 display(128, 64, &Wirel, -1);
Adafruit_NeoPixel pixels(1, _RGB_PIX, NEO_GRB + NEO_KHZ400);

void setup() {
uint32_t freq;

// specify XIAO RP2040 parameters //

Serial.begin(115200); // USB and monitor serial
Seriall.begin(9600) ; // hardware seriall
pixels.begin();

pinMode (_RST, OUTPUT);

pinMode (_CS, QUTPUT);

pinMode (_LED, OUTPUT);

pinMode (_RGB_PWR, QUTPUT) ;

digitalWrite(_RST, HIGH);

digitalWrite(_CS, HIGH);

digitalWrite (_LED, HIGH);

digitalWrite (_RGB_PWR, HIGH);

// specify SPI prameters //
SPI.begin();
SPI.beginTransaction(SPISettings(1E6, MSBFIRST, SPI_MODEO));

// OLED display //

Wirel.setSDA(_SDA);

Wirel.setSCL(_SCL);

display.setRotation(2);

if (!display.begin(SSD1306_SWITCHCAPVCC, 0x3c)) {
Serial.println("SSD1306 allocation failed");
for(; ;);

by
display.clearDisplay();
display.setTextSize(2);
display.setTextColor (SSD1306_WHITE) ;



display.setCursor (0, 25);
display.print("setting --");
display.display();

// initiate SX1278 //
digitalWrite (_RST, LOW);
delay(100) ;
digitalWrite(_RST, HIGH);

// change to LoRa mode //
writeSx1278(0x01, 0x08);
writeSx1278(0x01, 0x88);
writeSx1278(0x01, 0x89);
writeSx1278(0x09, 0x89);

freq = Freq;

freq <<= 11;

freq /= 125;

writeSx1278(0x06, (char) (freq >> 16));
writeSx1278(0x07, (char) (freq >> 8));
writeSx1278(0x08, (char) (freq));
writeSx1278(0x1d, 0x72);
writeSx1278(0xle, 0xcO);
writeSx1278(0x26, 0x08);
writeSx1278(0x11, 0xf7);

brightLED(1, 1, 0);

delay(1000);

display.clearDisplay();

}

void loop() {
uint8_t strlen, i;

while(Seriall.available() > 0) {
gps.encode(Seriall.read());

if (gps.location.isUpdated()) {

// reset SX1278

// FSK LF SLEEP

// LoRa LF SLEEP

// LoRa LF STDBY

// PA BOOST Pout=11dBm(12mW)
// encode Frf [

// MSB

// MID

// LSB

// BW=125kHz CR=4/5 explicit
// SF=12 4096 chips/symbol
// low data rate optimize

// flag mask Ob11110111

// Now ready to start

Serial.println(">>>>>>>>>> STATUS >>>>>>>>>>");

Serial.print("Encoded NMEA: ");
display.clearDisplay();
formData();

brightLED(0, 1, 0);
Serial.print("Data: ");
Serial.print (sAPRS);

strLen = sAPRS.length(Q);
Serial.print(" (Length=");
Serial.print(strlen);
Serial.println(")");
Serial.print("Preamble: ");
Serial.print ("PacketType=");
Serial.print (PacketType) ;
Serial.print(",Destination=") ;
Serial.print(Destination);
Serial.print(",Source=");
Serial.println(Source);
sendLoRa(strlLen) ;
Serial.print("TX done, Number=");
Serial.println(nPac);
display.setTextSize(1);
display.setCursor(0, 0);
display.print(Callsign);
display.setCursor (60, 0);
display.print ("LoRa-APRS");
display.setCursor(0, 15);
display.print("Freq.");
display.setCursor (60, 15)
display.print(Freq);
display.setCursor (0, 30);
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// make APRS string

// view status

// transmit LoRa



display.print("Wait(s) =");
display.setCursor (60, 30);
display.print(WaitTime);
display.setTextSize(2);
display.setCursor (60, 50);
display.print(nPac);
Serial.print("Wait(sec)=");
Serial.println(WaitTime);
Serial.println("");
display.setCursor (0, 50);
for(i = 0; 1 < 5; i ++){ // marker on OLED
display.print(">");
display.display();
delay(WaitTime * 198);
T/ >>>>>>
} // updated
} // while(Seriall available)
} // loop

void formData() { // compress GPS data
uintl6_t alt, ilanl, ilan2, ilan3, ilan4;
uintl6_t ilonl, ilon2, ilon3, ilon4;
float lati, 1ngi;
uint32_t 1lLat, 1lLng, 1Altl, 1Alt2, iTemp;
double 1Alt;
String ns, ew;
lati = gps.location.lat();
lngi = gps.location.lng();
alt = gps.altitude.meters();
Serial.print("lat=");
Serial.print(lati, 5);
Serial.print(", lon=");
Serial.print(lngi, 5);
Serial.print(", alt=");
Serial.println(alt);

if (lati < 0) {ns = "S";} else {ns = "N";}
if (lngi < 0) {ew = "W";} else {ew = "E";}
1Lat = 380926 * (90 - lati);
llng = 190463 * (180 + lngi);
if (alt > 0){
1A1t = log(alt) / log(1.002);
1A1t1 = 1Alt / 91;
%Ath = (uint16_t)1Alt % 91;
else {
1A1t1 = 0Q;
%A1t2 = 0;
ilanl = 1lLat / pow(91, 3);
iTemp = 1lLat % (uint32_t)pow(91, 3);
ilan2 = iTemp / pow(91, 2);
iTemp = 1lLat % (uint32_t)pow(91, 2);
ilan3 = iTemp / 91;
ilan4 = 1lLat % (uint32_t)91;
ilonl = 1lLng / pow(91, 3);
iTemp = 1lLng % (uint32_t)pow(91, 3);
ilon2 = iTemp / pow(91, 2);
iTemp = 1lLng % (uint32_t)pow(91, 2);
ilon3 = iTemp / 91;
ilon4 = 1lLng % (uint32_t)91;
sAPRS = Callsign; // Source
sAPRS += ">APLRP:!"; // Destination
sAPRS += "/"; // Station table

sAPRS += char(ilanl + 33);
sAPRS += char(ilan2 + 33);
sAPRS += char(ilan3 + 33);
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sAPRS += char(ilan4 + 33);
sAPRS += char(ilonl + 33);
sAPRS += char(ilon2 + 33);
sAPRS += char(ilon3 + 33);

sAPRS += char(ilon4 + 33);

SAPRS += StationSymbol; // Station symbol
sAPRS += char(1Alt1 + 33);

sAPRS += char(1A1t2 + 33);

sAPRS += char (0x3e);

SAPRS += "/Alt(m)="; // Other message
sAPRS += alt;

sAPRS += " LoRa ";

sAPRS += Freq;

sAPRS += "kHz";

}

void sendLoRa(uint8_t txEnd) {
uint8_t i, val;

uint8_t 1Pac; // length of packet
uintl6_t txTimeout;
writeSx1278(0x0d, 0x80); // FIFO address
digitalWrite(_CS, LOW);
SPI.transfer (0x80); // FIFO
SPI.transfer(PacketType); // 60 = 0x3c = "<"
SPI.transfer(Destination); // 255 = Oxff
SPI.transfer(Source); // 1
1Pac =3; // preamble
for (i = 0; i < txEnd; i ++) { // write to FIFO
SPI.transfer (sAPRS.charAt(i)); // message
}
digitalWrite(_CS, HIGH);
1Pac += i;
writeSx1278(0x22, 1Pac); // payload length

Serial.print("TX start, Power=");
Serial.print(Power) ;
Serial.println("dBm");

writeSx1278(0x01, 0x8b); // LoRa LF TX
brightLED(10, 10, 10); // TX state
txTimeout = 2 * 1Pac;
do {
val = readSx1278(0x12); // check TxDone flag
txTimeout --;
} while(txTimeout > 0 && val == 0x00);
brightLED(0, 1, 0); // Now under routine

if (txTimeout == 0) {
Serial.println("Error,timeout");

else nPac ++;

void writeSx1278(uint8_t addr, uint8_t wval) {
digitalWrite(_CS, LOW);

SPI.transfer(addr | 0x80); // use MOSI
SPI.transfer(val); // 2nd byte of MOSI
digitalWrite(_CS, HIGH);
}
uint8_t readSx1278(uint8_t addr) {
uint8_t val;
digitalWrite(_CS, LOW);
SPI.transfer(addr); // use MOSI
val = SPI.transfer(0x00); // 2nd byte to read MISO
digitalWrite(_CS, HIGH);
;eturn(val);

void brightLED(uint8_t red, uint8_t green, uint8_t blue) {
pixels.setPixelColor(0, pixels.Color(red, green, blue));
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pixels.show();

3

void darkLED(void) {
pixels.setPixelColor(0, pixels.Color(0, 0, 0));LoRa-APRS-40km.png
pixels.show();

3

3.3 Ougoono

gooooOoOooOO0O0OO0O0OO0OO0O0000000O0O0O00Arduine IDEDOOOOOOOOODOO
obooobooooonboon

10:21:45.220 => >>>>>>>>>> STATUS >>>>>>>>>>

10:21:45.220 -> Encoded NMEA: lat=35.66794, lon=140.17210, alt=37

10:21:45.220 -> Data: JG1JZL-9>APLRP:!/<K:!qtx9>40>/A1t(m)=37 LoRa 438575kHz (Length=54)
10:21:45.220 -> Preamble: PacketType=60, Destination=255, Source=1

10:21:45.220 -> TX start, Power=37dBm

10:21:45.220 -> TX done, Number=3

10:21:45.220 —> Wait(sec)=60

10:21:45.220 ->

OoocooOooodgao

0ooooooooooLEDOOOOOOO
Oooooooogr>»ooobobbooogoo
ooboooooooboooboooooooooo
googoo

JG1JZL-9 LoRa-APRS
Freq. = 438575

Wait(s> = 608

2y 7

4 LoRa APRS OOOOO

0000 20000 3000000 iGate0OOOOOOOOOOOOOOO aprsi000O0OO
O000000iGate 00D OOO0OO0OO0O0ODOOODOOOOOODOOODOOOOODOOODODOOO
coooooooooooooOobooOooo sokmOdOoDOOOO0ODOOOOOOOODOOODOO
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Spectrum of LoRa-APRS (c) 2022 JASFP
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