#tinclude <TinyWireM.h>

#include <avr/io.h>

#include <avr/interrupt.h>

#include <avr/sleep.h>

#define ADDRESS 0x76 //BME2807 KL X GND#E#5E
#define ST7032i ADDRESS 0b0111110 //ST7032i7 KL X
#define Command 0b00000000 //Co:0/Rs:0

#define Address 0b01000000 //Co:0/Rs:1

//BME280T —44& #i FA

unsigned long int hum_raw, temp_raw, pres_raw;

signed long int t_fine;

uint16_t temp, pres, hum;

/ /B RE

uint16_t dig_T1, dig_P1;

int16_t dig T2, dig T3, dig P2,dig P3,dig_P4,dig P5,dig P6,
dig_P7,dig P8,dig P9,dig H2,dig_H4,dig H5;

int8_t dig H1,dig H3,dig H6;

//EEYYEBZRMvFH

bool x=0;//# T 7545

uint8_t y,z//F¥ 2 BhIEA

//BARENAH TS

volatile bool k=0;

//BARENAHRAIE

volatile uint8_t tent;

/A =T ETOHFWNIUNRIVEREN S ET UM

volatile uint8_t scnt;

//BME280E—F

uint8_t mode00 =0b00; //00:RX1)—=F

uint8_t mode01 =0b01; //01:5&%/BIE

uint8_t mode11 =0b11; //11: @ BIE

/34BN AHERISTIVEZDH
ISR(TIMO_COMPA vect){
if(tent>=20){//#950ms X tcnt
k =k;
tent=0;
scnt++;
}
tent++;
PORTB &= "0b00010000;
}

void readCompensation_factor()
{
uint8_t data[32], i = 0;
TinyWireM.beginTransmission(ADDRESS);
TinyWireM.send(0x88);
TinyWireM.endTransmission();
TinyWireM.requestFrom(ADDRESS, 25);
while (TinyWireM.available()) {
datali] = TinyWireM.read();
i++;

]

TinyWireM.beginTransmission(ADDRESS);
TinyWireM.send(0xE1);
TinyWireM.endTransmission();
TinyWireM.requestFrom(ADDRESS, 7);
while (TinyWireM.available()) {
datal[i] = TinyWireM.read();
i++;
}
dig_T1 = (data[1] << 8) | data[0];
dig_T2 = (data[3] << 8) | data[2];
dig_T3 = (data[5] << 8) | data[4];
dig P1 = (data[7] << 8) | data[6];
dig P2 = (data[9] << 8) | data[8];
dig P3 = (data[11] << 8) | data[10];
dig P4 = (data[13] << 8) | data[12];
dig P5 = (data[15] << 8) | data[14];
dig P6 = (data[17] << 8) | data[16];
dig P7 = (data[19] << 8) | data[18];
dig P8 = (data[21] << 8) | data[20];
dig_P9 = (data[23] << 8) | data[22];
dig H1 = data[24];
dig H2 = (data[26] << 8) | data[25];
dig H3 = data[27];
dig H4 = (data[28] << 4) | (OxOF & data[29]);
dig_H5 = (data[30] << 4) | ((data[29] >> 4) & OxOF);
dig_H6 = data[31];



void sendBME280(uint8_t reg_address, uint8_t data)

TinyWireM.beginTransmission(ADDRESS);
TinyWireM.send(reg_address);
TinyWireM.send(data);
TinyWireM.endTransmission();

}
void readBME280()

inti=0;
uint32_t data[8];
TinyWireM.beginTransmission(ADDRESS);
TinyWireM.send(0xF7);
TinyWireM.endTransmission();
TinyWireM.requestFrom(ADDRESS, 8);
while (TinyWireM.available()) {

datali] = TinyWireM.read();

++;
}
pres_raw = (data[0] << 12) | (data[1] << 4) | (data[2] >> 4);
temp_raw = (data[3] << 12) | (data[4] << 4) | (data[5] >> 4);
hum_raw = (data[6] << 8) | data[7];

}

// 5 ERE:0.01°C, BYMBIZ/NMI 2T DB TIRENHD TI00TE > T D,
signed long int BME280_compensate_T(signed long int adc_T)

signed long int varl, var2, T;

double temp;

varl = ((adc_T >> 3) - ((signed long int)dig_T1 << 1))) * ((signed long int)dig T2)) >> 11;

var2 = (((((adc_T >> 4) - ((signed long int)dig_T1)) * ((adc_T >> 4) — ((signed long int)dig_T1))) >> 12) * ((signed long int)dig_T3)) >

t fine = varl + var2;
T = ((t_fine * 5 + 128) >> 8);
return T;

]

// i 111E96386.2Pa = 963.862hPalTFHEHLET . .
unsigned long int BME280_compensate_P(signed long int adc_P)

signed long int varl1, var2;

unsigned long int P;

varl = (((signed long int)t_fine) >> 1) — (signed long int)64000;

var2 = (((var1 >> 2) * (var1 >> 2)) >> 11) * ((signed long int)dig_P6);

var2 = var2 + ((var1 * ((signed long int)dig_P5)) << 1);

var2 = (var2 >> 2) + (((signed long int)dig_P4) << 16);

varl = (((dig_P3 * (((var1 >> 2) * (var1 >> 2)) >> 13)) >> 3) + ((((signed long int)dig_P2) * varl) >> 1)) >> 18;
varl = ((((32768 + var1)) * ((signed long int)dig_P1)) >> 15);

if (var1 == 0)

{

return 0;
}
P = (((unsigned long int)(((signed long int)1048576) — adc_P) — (var2 >> 12))) * 3125;
if (P < 0x80000000)
{

P = (P << 1) / ((unsigned long int) var1);

else
{
P = (P / (unsigned long int)varl) * 2;
}
varl = (((signed long int)dig_P9) * ((signed long int)(((P >> 3) * (P >> 3)) >> 13))) >> 12;
var2 = (((signed long int)(P >> 2)) * ((signed long int)dig_P8)) >> 13;
P = (unsigned long int)((signed long int)P + ((var1 + var2 + dig_P7) >> 4));
return P;

// 8 11E4T44=47.44%
unsigned long int BME280_compensate_H(signed long int adc_H)

signed long int v_x1;

v_x1 = (t_fine - ((signed long int)76800));
v_x1 = ((((adc_H << 14) - (((signed long int)dig_H4) << 20) - (((signed long int)dig_ H5) * v_x1)) +
((signed long int)16384)) >> 15) * (((((((v_x1 * ((signed long int)dig_H6)) >> 10) *
((tv_x1 * ((signed long int)dig_H3)) >> 11) + ((signed long int) 32768))) >> 10) + (( signed long int)2097152)) *
((signed long int) dig H2) + 8192) >> 14));
vx1 = (v.x1 = (((tv.x1 >> 15) * (v.x1 >> 15)) >> 7) * ((signed long int)dig_H1)) >> 4));
v.x1=(vx1<0?0:v.xl);
v_x1 = (v_x1 > 419430400 ? 419430400 : v_x1);
return (unsigned long int)(v_x1 >> 12);



void initBME280(uint8_t mode){
// BME280 initial
uint8_t osrst = 0b001; //BEA—/N—HLTYL5 x1
uint8_t osrs_p = 0b001; //REF—/N—H2TUS x 1
uint8_t osrs_h = 0b001; //IBEA—/A—H2 T2y x 1
uint8_t t.sb = 0b000; //{F#EERE 0.5ms
uint8_t filter = 0b000; //J4ILAA D
uint8_t spidw_en = 1; //4%3SPI

uint8_t ctrl_meas_reg = (osrs_t << 5) | (osrs_p << 2) | mode;
uint8_t ctrl_meas_reg_s = (osrs_t << 5) | (osrs_p << 2) | mode;
uint8_t config.reg = (t_sb << 5) | (filter << 2) | spidw_en;
uint8_t ctrl_hum_reg = osrs_h;

sendBME280(0xF2, ctrl_hum_reg);
sendBME280(0xF4, ctrl_meas_reg);
sendBME280(0xF5, config_reg);

}

void commWrite(byte cData){
TinyWireM.beginTransmission(ST7032i ADDRESS);
TinyWireM.send(Command);
TinyWireM.send(cData);
TinyWireM.endTransmission();

]

void dataWrite(byte dData){
TinyWireM.beginTransmission(ST7032i_ ADDRESS);
TinyWireM.send(Address);
TinyWireM.send(dData);
TinyWireM.endTransmission();

}

void dispInit({
commWrite(0x38);//Function set:8bit-bus,2line—display
commWrite(0x39);//external table use
commWrite(0x14);//VDD3V:183Hz/VDD5V:192Hz
commWrite(0x73);//a> k5 X C3,62,C1,CO
commWrite(0x52);//ICON-off/ &R 5 [ Bl & —off/3 2 M5 R C5,C4
commWrite(0x6C);// N ER 740 Bl Foff, VOD IEHE L
commWrite(0x38);//Function set:8bit-bus,2line—display
commWrite(0x0C);//display—on/cursor—off/ & E & 5-off
commWrite(0x01);

}

void lcdTemp(uint16_t Itemp){

commWrite(0b10000000);
dataWrite(0b10110000|0b0101);// #
dataWrite(Ob11010000|0b1101);// >
dataWrite(Ob11000000|0b0100);// k
dataWrite(Ob11010000[0b1110);// *

commWrite(0Ob11000000);
dataWrite(0b00110000|(Itemp./1000));
dataWrite(0b00110000|(Itemp%1000)/100);

commWrite(Ob11000010);
dataWrite(0b00100000|0b1110);// 5

commWrite(Ob11000011);
dataWrite(0b00110000|(ltemp%1000)%100/10);
dataWrite(0b00110000|(Itemp%1000)%100%10/1);

commWrite(Ob11000101);
dataWrite(Ob11010000|0b1111);// °
dataWrite(0b01000000|0b0011);// C
dataWrite(Ob10100000|0b0000);// “”



void ledHumi(uint16_t lhum){

commWrite(0b10000000);
dataWrite(Ob10110000[0b1100):// <
dataWrite(Ob11000000|0b0010);// *Y
dataWrite(Ob11000000[0b0100);//
dataWrite(Ob11010000|0b1110);// *

commWrite(Ob11000000);
dataWrite(0b00110000|hum/10000);
dataWrite(0b00110000|hum%10000/1000);

commWrite(Ob11000010);
dataWrite(Ob00100000|0b1110);// 5

commWrite(0Ob11000011);
dataWrite(0b00110000|(hum?%10000%1000)/100);
dataWrite(0b00110000|(hum?%10000%1000)%100/10);

commWrite(Ob11000101);

dataWrite(0b00100000|0b0101);//%

dataWrite(0b10100000|0b0000);//

dataWrite(Ob10100000|0b0000);// *”
}

void lcdPres(uint16_t Ipres){

commWrite(Ob10000000);

dataWrite(0b10110000|0b0111);// 3
dataWrite(Ob10110000|0b0001);// 7
dataWrite(Ob11000000|0b0010);// *J
dataWrite(0b10100000|0b0000);// “*

commWrite(Ob11000000);
dataWrite(Ob00110000|(Ipres/1000));
dataWrite(0b00110000|(Ipres%1000)/100);
dataWrite(0b00110000|(Ipres%1000)%100/10);
dataWrite(Ob00110000|(Ipres%1000)%100%10/1);

commWrite(Ob11000100);

dataWrite(0Ob01100000|0b1000);//h

dataWrite(Ob01010000|0b0000);//P

dataWrite(Ob01100000|0b0001);//a
}

void setup() {
TinyWireM.begin();// Y A3 —E& &
displnit();
readCompensation_factor();

DDRB &= "0b00001000;//PB34 > Fwhk
DDRB |= 0b00010000;//PB47 7~k
PORTB |= 0b00001000;//PCINT3F LT v

//Timer0s% E@AER Y Oy 4MHz
TCCROA = 0b00000010;//CTC,LLESH &t
TCCROB = 0b00000101;//1024%5> &
OCROA = 195;//49.92ms
TIMSK |= 0b00010000;// LEERAE Y 5A &
}

void loop() {

/734 TEIY A &Y 3 FIBIE

while(k){
initBME280(mode01);//5& il I B E—F
readBME2800);

temp = BME280_compensate_T(temp_raw);
hum = BME280_compensate_H(hum_raw);
pres = BME280_compensate_P(pres_raw)/100;
k='k;

PORTB |= 0b00010000;

}

x="(PINB>>3)&1;//PB34K BE 481
while(x){
static uint32_t cnt;//F¥ RS BHIEAD A
cnt++;
if(cnt>=100000){
y=1;
x=0;
cnt=0;
scnt=0;
}
}



//B—AV AR F TR
ifty)l

z++;

y=0;

}
/R TERBICKDEREVIVE R
switch(z){
case 0:
lcdTemp(temp);
break;
case 1:
lcdHumi(hum);
break;
case 2:
lcdPres(pres);
break;
case 3:
z=0;
break;

]

//AR)—=TE—R&H
uint8_t r=0;
while(scnt>=30){
switch (r){
case 0:
commWrite(0x01);
r=1;
break;
case 1:
r=2;
commWrite(Ob110000111);
dataWrite(0b01110000|0b0011);//s
dataWrite(0b01100000|0b1100);//I
dataWrite(0b01100000|0b0101);//e
dataWrite(0b01100000|0b0101);/ /e
dataWrite(0b01110000|0b0000);//p
dataWrite(0b00100000|0b1110);//.
dataWrite(0b00100000|0b1110);//.
dataWrite(0b00100000|0b1110);//.
break;
case 2:
break;

if(scnt>=32){
commWrite(0x08);//display—off/cursor—off/ &l i /2 #5-off
commWrite(0x01);
PORTB =0;
set_sleep_mode(SLEEP_MODE_PWR_DOWN);
sleep_mode();// A —TETEERIFTV VL)



