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DSI2598P (i FHItEER1FY NB-loT & H -MT2625 F54HEL STM32F103C8T6 & ° B2 PWM ~ 12C ~ SPI ~ ADC ~ UART S5 FEH
fIThee » FEE(E SEEE > ]R8 A S fEsE AL (T (] Arduino 2505 » #ETT S IHDIRERE (B 38 > 2U5E DSI2598 ZEfE K ALiE
REZE A EAYEE =1, NB-loT FHEEHK

BERETHRE F—R Iy F=
NB-IoT & A MT2625 MT2625 MT2625
MCU ATMEGA328 | ATMEGA328 | STM32F103C8T6
1/0 16 16 37
EEPROM 1KB 1KB o] /] flash f5ifsE
SPRAM 2KB 2KB 20KB
Flash Memory 32KB 32KB 64KB
ADC 3 2 10

1 2
1 1 3
1 1 2
5 2 15
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255 7E Arduino DSI2598+5F2&M AVERIE: (for Windows 10 {EZE Z:.4%)

1. 2785 DFU windows HY driver :

&k H https://github.com/rogerclarkmelbourne/Arduino STM32

% Arduino_STM32-master.zip > fEFITEZ ZIR1E H #% NSRS EHEERIT
Arduino_STM32-master\drivers\win\install_drivers.bat » & H¥H N7 ZEMH]

t 3 Arduino_STM32-master » drivers » win »

SIC

win_xp_legacy
install_drivers
install_STM_COM _drivers

s wdi-simple

2. 2245 Arduino IDE for 1.8.13:

TELE: https://www.arduino.cc/en/software

3. BUE STM32 FifRVEE B48LE

i 2k LAYTIME 3600
RiFEE ChisComma’)c 128X64 NONAME F_HW_I2C uBg2(USG2_RO,
B CuQ

.emgx.io";

1£"Additional Boards Manager URLs:" i A
http://dan.drown.org/stm32duino/package_STM32duino_index.json
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PMS5003T_to_MQTT.ino ( FE= )

#include "BC26Init.h"
#include <U8g2lib.h>
#include <RTClock.h>

#include <Timelib.h>

#define DELAYTIME 3600
U8G2_SSD1306_128X64_NONAME_F_HW_I2C u8g2(U8G2_RO, /* reset=*/ U8SX8_PIN_NONE);

String MQTT _Server = "broker.emqgx.io";

String MQTT_Port = "1883";

String MQTT _user = "user1";

String MQTT_pass = "123456";

String MQTTtopic_Temp = "DSI2598Test/Temp";

String MQTTtopic_Humi = "DSI2598Test/Humi";

String MQTTtopic_PM25 = "DSI2598Test/PM25";
String MQTTtopic_PM10 = "DSI2598Test/PM10";
String MQTTtopic_PM1 = "DSI2598Test/PM1";

String MQTTmessage = "";

int errorFlag=0;

long pmat10 =0;

long pmat25 =0;

long pmat100 = 0;

unsigned int temperature = 0;
unsigned int humandity = 0;

unsigned long startTime;
RTClock rt (RTCSEL_LSl); // initialise

int buttonPin = PBY;

int ledToggle;

int previousState = HIGH;
unsigned int previousPress = 0;
unsigned int buttonFlag = 1;

int buttonDebounce = 20;

void setup() {



Serial.begin(115200);

Seriall.begin(115200);

Serial2.begin(9600);

pinMode(buttonPin, INPUT);
attachinterrupt(digitalPinTolnterrupt(buttonPin), button_ISR, FALLING);

PMSpassiveMode();

u8g2.begin();
u8g2.enableUTF8Print();
u8g2.setDisplayRotation(U8G2_R2);

u8g2.setFont(u8g2_font_Born2bSportyV2_tr);
u8g2.clearBuffer();
u8g2.setCursor(5, 30);
u8g2.print("Connecting...");
u8g2.drawFrame(0, 0, 126, 64);
u8g2.sendBuffer();
if (!BC26init())
{
u8g2.clearBuffer();
u8g2.setCursor(5, 30);
u8g2.print("Failed");
u8g2.drawFrame(0, 0, 126, 64);
u8g2.sendBuffer();
delay (5000);
nvic_sys_reset();
}
u8g2.setFont(u8g2_font_Born2bSportyV2_tr);
u8g2.clearBuffer();
u8g2.setCursor(5, 30);
u8g2.print("Successfully");
u8g2.sendBuffer();
delay(1000);
u8g2.setCursor(5, 30);
u8g2.print("initialization");

u8g2.clearBuffer();

u8g2.setCursor(13, 18);
u8g2.setFont(u8g2_font_Born2bSportyV2_tr);
u8g2.print("loT Service Hub");



u8g2.drawFrame(0, 0, 126, 64);
u8g2.setFont( u8g2 font 5x8 tf);
u8g2.setCursor(5, 35);
u8g2.print("PM1: ");
u8g2.setCursor(64, 35);
u8g2.print("PM2.5:");
u8g2.setCursor(5, 50);
u8g2.print("Temp: ");
u8g2.setCursor(64, 50);
u8g2.print("Humi: ");
u8g2.drawline(0, 51, 128, 51);
u8g2.sendBuffer();
Serial.printIn("initialization OK ....");
Serial.printIn("Start Loop Program ...");
delay(5000);

startTime = millis();

void loop() {

PMSwake();
delay(15000);
retrievePmValue();
while ( errorFlag )
{
retrievePmValue();
delay(2000);
}
Serial.print("Fan turn off");
PMSsleep();

String Buff
displayValue();

Buff += temperature ;

json_doc["Temp"] = Buff;

Buff ="";
Buff += humandity ;

json_doc["Humi"] = Buff;



Buff ="";
Buff += pmat10;
json_doc["PM10"] = Buff;

Buff ="";
Buff += pmat25 ;
json_doc["PM25"] = Buff;

Buff ="";
Buff += pmat100 ;
json_doc["PM100"] = Buff;

connect MQTT(MQTT_Server, MQTT_Port, MQTT_user, MQTT_pass);
serializeJson(json_doc, json_output);
Publish_MQTT(MQTTtopic_ParticleStr, json_output);

Serial.printin( "string to json:" );
Serial.printIn( json_output );
Close_MQTT();

u8g2.setPowerSave(buttonFlag);
//Send_ATcommand("AT+QPOWD=0", 1);
Send_ATcommand("AT+CFUN=0",1);
disableAllPeripheralClocks();
sleepAndWakeUp(STANDBY, &rt, DELAYTIME);

for (inti=1;i<=DELAYTIME ; i++)

char temp|[5];
sprintf(temp, "%04d", i);
u8g2.setPowerSave(buttonFlag);
u8g2.setCursor(90, 62);
u8g2.print(temp);
u8g2.sendBuffer();
delay(90);
u8g2.setCursor(90, 62);
u8g2.print(" ");
u8g2.setCursor(5, 62);
u8g2.print(" ");
u8g2.sendBuffer();



}
nvic_sys_reset(); //STM32 MCU & i)

}

void button_ISR()

{
delay(20);
buttonFlag = 'buttonFlag;
Serial.print("Button =");
Serial.printin(buttonFlag);
delay(200);

}

void displayValue()

{
u8g2.setFont( u8g2 font_amstrad_cpc_extended 8f);
u8g2.setCursor(35, 35);
u8g2.print(pmat10);
u8g2.setCursor(100, 35);
u8g2.print(pmat25);
u8g2.setCursor(35, 50);
u8g2.print(temperature);
u8g2.setCursor(100, 50);
u8g2.print(humandity);
u8g2.sendBuffer();

}

void retrievePmValue() {

int count =0;
unsigned char c;
unsigned char high;
while (Serial2.available()) {
¢ = Serial2.read();
if ((count ==0 && c !=0x42) || (count == 1 && c != 0x4d)) {
Serial.printin("check failed");
errorFlag=1;
break;
}
if (count > 27) {
Serial.printIin("complete");
errorFlag=0;

break;



else if (count==10 || count==12 || count == 14 || count == 24 || count == 26) {
high =c;

}

else if (count == 11) {
pmatl10 = 256 * high + c;
Serial.print("PM1.0=");
Serial.print(pmat10);
Serial.printin(" ug/m3");

}

else if (count == 13) {
pmat25 = 256 * high + c;
Serial.print("PM2.5=");
Serial.print(pmat25);
Serial.printin(" ug/m3");

}

else if (count == 15) {
pmat100 = 256 * high + c;
Serial.print("PM10=");
Serial.print(pmat100);
Serial.printin(" ug/m3");

}

else if (count == 25) {
temperature = (256 * high + c) / 10;
Serial.print("Temp=");
Serial.print(temperature);
Serial.printin(" (C)");

}

else if (count == 27) {
humandity = (256 * high + c) / 10;
Serial.print("Humidity=");
Serial.print(humandity);
Serial.printin(" (%)");

}

count++;

}
while (Serial2.available()) Serial2.read();

Serial.printin();

void PMSpassiveMode()

{
uint8_t command[] = { 0x42, 0x4D, OxE1, 0x00, 0x01, 0x01, 0x70 };



Serial2.write(command, sizeof(command));

}
void PMSwake()

{
uint8_t command[] = { 0x42, 0x4D, OxE4, 0x00, 0x01, 0x01, 0x74 };

Serial2.write(command, sizeof(command));

}
void PMSsleep()

{
uint8_t command[] = { 0x42, 0x4D, OxE4, 0x00, 0x00, 0x01, 0x73 };

Serial2.write(command, sizeof(command));

BC26Init.h ( NB-loT function )

#include <ArduinoJson.h>
#include <STM32Sleep.h>

void(* resetFunc) (void) = 0;

byte Rset_Count=0;
int waitingTime = 30000;

String Check_RevData()
{
String data="";
charc;
while (Seriall.available())
{
delay(50);
¢ = Seriall.read();
data+=c;
if (c=="\n") break;
}
data.trim();

return data;

}

byte Send_ATcommand(String msg,byte stepnum)

{
String Showmsg,C_temp;



Serial.printin(msg);
Seriall.printin(msg);

Showmsg=Check_RevData();

long StartTime=millis();
switch (stepnum)
{
case 0:
C_temp="+IP:";
break;
case 1:
C_temp="0K";
break;
case 2:
C_temp="+CGPADDR:";
break;
case 10:
C_temp="+QMTOPEN: 0,0";
break;
case 11:
C_temp="+QMTCONN: 0,0,0";
break;
case 12:
C_temp="+QMTPUB: 0,0,0";
break;
case 13:
C_temp="+QMTSUB: 0,1,0,0";
break;
}
while (!Showmsg.startsWith(C_temp))
{
Showmsg=Check_RevData();
if (Showmsg.startsWith("+")) Serial.printin(Showmsg);
if ((StartTime+waitingTime) < millis()) return stepnum;

}

return 99;

bool BC26init()

{
Send_ATcommand("AT+QGACT=1,1,\"apn\",\"internet.iot\"",1);
Send_ATcommand("AT+QCGDEFCONT=\"IP\",\"internet.iot\"",1);



Send_ATcommand("AT+QBAND=1,8",1);
Send_ATcommand("AT+QRST=1",0);
if (Send_ATcommand("ATE0",1)==99)

if (Send_ATcommand("AT+CGPADDR=1",2)==99) return true;
return false;

}

bool connect_ MQTT(String Broker,String port,String user,String pass) // connect MQTT Broker

{
String tempBuff;
tempBuff = "\"" + Broker + "\"" +"," + port;
tempBuff="AT+QMTOPEN=0," + tempBuff;

if (Send_ATcommand(tempBuff,10)!=99)
return false;

tempBuff="\"" + user + "\"" +"," + "\"" + pass + "\""";
tempBuff="AT+QMTCONN=0,0," + tempBuff;
if (Send_ATcommand(tempBuff,11)!=99)

return false;

return true;

}

bool Publish_MQTT(String topic, String message) {
String tempBuff;
tempBuff = "\"" + topic + "\"" +"," + message ;
tempBuff = "AT+QMTPUB=0,0,0,0," + tempBuff ;

if (Send_ATcommand(tempBuff,12)!=99)
return false;

return true;

}

bool Sub_MQTT(String topic)

{
String tempBuff;
tempBuff = "\"" + topic + "\"" +"," + "0";
tempBuff = "AT+QMTSUB=0,1," + tempBuff;

if (Send_ATcommand(tempBuff,13)!=99)
return false;



return true;

}

bool Close_MQTT() // Close MQTT connect
{
String tempBuff;
tempBuff="AT+QMTCLOSE=0";
if (Send_ATcommand(tempBuff,1)!=99)
return false;

return true;

}

String JSON_DEC_data (String input,String findData)
{
int index = input.indexOf(',");
int x = input.substring(0, index).tolnt();
String json = input.substring(index + 1, input.length());

index = json.indexOf(":');
x = json.substring(0, index).tolnt();

json = json.substring(index + 1, json.length());

DynamicJsonDocument doc(1024);
deserializeJson(doc, json);

JsonObject obj = doc.as<JsonObject>();
return obj[findData];

bool Sub_ldeaschain(String attrestopic)
{
String S_temp;
S_temp="\""+ attrestopic + "\"" +"," + "0";
S_temp="AT+QMTSUB=0,1," +S_temp; // QosO
Serial.printIn(S_temp);
Seriall.printIn(S_temp);
delay (2000);
return true;

String Get_Publish_MQTT(byte mode,String attreqtopic, String message) {
String Showmsg;



String S_temp,T_temp;
//delay (1000);
if (mode==0) T_temp="sharedKeys";
if (mode==1) T_temp="clientKeys";
S_temp="\"" + attreqtopic + "\"" +"," + "\"{\"" + T_temp + "\":\"" + message + "\"\"";
S_temp="AT+QMTPUB=0,0,0,0," + S_temp;
Serial.printIn(S_temp);
Seriall.printIn(S_temp);
Showmsg=Check_RevData();
long StartTime=millis();
while (IShowmsg.startsWith("+QMTRECV:"))
{
delay(100);
Showmsg=Check_RevData();
if (Showmsg.length()>30) break;
//Serial.printin(Showmsg);
if ((StartTime+waitingTime) < millis()) return "error";
}
//Serial.printin(Showmsg);
return JSON_DEC_data (Showmsg,message);

}

AR HYERY MR =R

#include <U8g2lib.h>

T#kERE :  https://github.com/olikraus/u8g2
#include <TimeLib.h>

T#kER :  https://github.com/PaulStoffregen/Time
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