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[Tporpama LM35_SEG

[Iporpama nemMoHCTpY€ poOOTY 3 faTurnkoM TeMieparypu LM35 ta 4 no3uriiitnum
CEMHUCETrMEHTHUM 1HJIMKATOPOM 3 3aTaJIbHUM KaTOJ0M. Y MPOrpaMi BUKOPUCTOBYETHCS
nepepuBanns Big Timerl mis dopmyBanHs auHaMiuHOl iHAMKAIii. DyHkIii Disp()
BUKOHY€E TIEPEKOJYBaHHS IU(PPHU B KOJ CEMHUCETMEHTHOTO I1HIMKATOpa. AJNTOPUTM
IporpaMu — Ha 1HAUKATOP BUBOJIUTHCS 3HAUCHHS TeMIlepaTypH B Aiama3oHi Big 0 1o
99,9°C, sixe HOpMOBaHO 710 3Ha4YeHHs omopHoi Hampyru 1,1B, y pexumi TuHaMI4HOT
1HaUKAaIi. 3HAYCHHS TEMIIEPaTypH BiMoOpaKaeThCs 3 OJTHAM 3HAKOM ITICTIST KOMU.

Jlicmune npoepamu LM35_SEG
#define LM35 pin A0

// segment pin definitions
#define SegA 2

tdefine SegB
#define SegC
#define SegD
#define SegE
#define SegF
#define SegG
#define SegDP 13
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// common pins of the four digits definitions
#define Digl 9
#define Dig2 10
#define Dig3 11
#define Dig4 12

// variable declarations
byte current digit;
int temp;

void setup ()
{
pinMode (SeghA, OUTPUT)
pinMode (SegB, OUTPUT)
pinMode (SegC, OUTPUT)
pinMode (SegD, OUTPUT)
pinMode (SegE, OUTPUT) :;
pinMode (SegF, OUTPUT)
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pinMode (SegG, OUTPUT
pinMode (SegDhP, OUTPU
pinMode (Digl, OUTPUT
pinMode (Dig2, OUTPUT
pinMode (Dig3, OUTPUT

) ;

4

4

4

disp off(); // turn off the display



// Timerl module overflow interrupt configuration

TCCR1IA = 0;

TCCR1B = 1; // enable Timerl with prescaler = 1
TCNT1 = 0; // set Timerl preload value to 0 (reset)
TIMSK1 = 1; // enable Timerl overflow interrupt

// set positive reference voltage to 1.1V
analogReference (INTERNAL) ;

}

ISR (TIMER1 OVF vect)

{
disp off(); // turn off the display

switch (current digit)
{
case 1:
disp((temp / 100) % 10);
digitalWrite (Digl, HIGH);
digitalWrite (SegDP, LOW);// turn on digit 1

break;

case 2:
disp( (temp / 10) % 10); // prepare to display digit 2
digitalWrite (SegDP, HIGH); // print decimal point ( . )
digitalWrite (Dig2, HIGH); // turn on digit 2
break;

case 3:
disp(temp % 10); // prepare to display digit 3
digitalWrite (Dig3, HIGH); // turn on digit 3

digitalWrite (SegDP, LOW) ;
}

Q

current digit = (current digit % 3) + 1;

}

void loop () {
temp = 10* analogRead (LM35 pin)/9.355;
// read analog voltage and convert it to B °C
// (9.3 = 1023/(1.1*100))
delay (1000);
}

void disp (byte number) {
switch (number)
{
case 0: // print O
digitalWrite (SeghA, HIGH)
digitalWrite (SegB, HIGH)
digitalWrite (SegC, HIGH) ;
digitalWrite (SegD, HIGH)
digitalWrite (SegE, HIGH)
digitalWrite (SegF, HIGH)



digitalWrite (SegG, LOW) ;
break;

case 1: // print 1
digitalWrite (SegA, LOW);
digitalWrite (SegB, HIGH) ;
digitalWrite (SegC, HIGH)
digitalWrite (SegD, LOW) ;
digitalWrite (SegE, LOW)
digitalWrite (SegF, LOW);
digitalWrite (SegG, LOW)
break;

case 2: // print 2
digitalWrite (SegA, HIGH);
digitalWrite (SegB, HIGH) ;
digitalWrite (SegC, LOW);
digitalWrite (SegD, HIGH);
digitalWrite (SegE, HIGH);
digitalWrite (SegF, LOW);
digitalWrite (SegG, HIGH);
break;
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case 3: // print 3
digitalWrite (SegA, HIGH)
digitalWrite (SegB, HIGH);
digitalWrite (SegC, HIGH)
digitalWrite (SegD, HIGH)
digitalWrite (SegE, LOW) ;
digitalWrite (SegF, LOW);
digitalWrite (SegG, HIGH) ;
break;
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case 4: // print 4
digitalWrite (SegA, LOW);
digitalWrite (SegB, HIGH);
digitalWrite (SegC, HIGH)
digitalWrite (SegDh, LOW) ;
digitalWrite (Segk, LOW);
digitalWrite (SegF, HIGH) ;
digitalWrite (SegG, HIGH)
break;
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case 5: // print 5
digitalWrite (SegA, HIGH) ;
digitalWrite (SegB, LOW) ;
digitalWrite (SegC, HIGH) ;
digitalWrite (SegD, HIGH);
digitalWrite (SegE, LOW) ;
digitalWrite (SegF, HIGH);
digitalWrite (SegG, HIGH) ;
break;
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case 6: // print 6
digitalWrite (SegA, HIGH);



digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
digitalWrite
break;

SegB, LOW) ;
SegC, HIGH)
SegD, HIGH)
SegE, HIGH);
SegF, HIGH)
SegG, HIGH)
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case 7: // print 7
digitalWrite (SegA, HIGH)
digitalWrite (SegB, HIGH) ;
digitalWrite (SegC, HIGH)
digitalWrite (SegDh, LOW) ;
digitalWrite (SegkE, LOW)
digitalWrite (SegF, LOW);
digitalWrite (SegG, LOW)
break;

case 8: // print 8
digitalWrite (SegA, HIGH)
digitalWrite (SegB, HIGH)
digitalWrite (SegC, HIGH)
digitalWrite (SegD, HIGH);
digitalWrite (SegE, HIGH)
digitalWrite (SegF, HIGH)
digitalWrite (SegG, HIGH)
break;
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case 9: // print 9
digitalWrite (SegA, HIGH)
digitalWrite (SegB, HIGH)
digitalWrite (SegC, HIGH) ;
digitalWrite (SegD, HIGH)
digitalWrite (SegE, LOW) ;
digitalWrite (SegF, HIGH) ;
digitalWrite (SegG, HIGH) ;
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}

void disp off ()

{
digitalWrite (Digl, LOW) ;
digitalWrite (Dig2, LOW) ;
digitalWrite (Dig3, LOW) ;

[Tporpama LM35_Shift

[Iporpama nemoHcTpy€e poOOTY 3 JaTyukoM Temmneparypu LM35, 4 no3uuiitHum
CEMHUCETMEHTHUM 1HIMKATOPOM 3 3arajibHUM KaToJIoM Ta perictpom 3cyBy 74HCS595.
Y mnporpami BHKOPHUCTOBYEThCS TiepepuBaHHs Big Timerl nns  ¢opmyBaHHS
nuHamiyHOl 1HauKaIi. yakuii Disp() BUKoHye BHUBiJ ITUGPH Yepe3 PEricTp 3CyBY



74HC595 3 Bukopucranusam BOyaoBanoi ¢yHkirii shiftOut() y koi ceMrucerMeHTHOTO
1HAUKAaTOpa. AJITOPUTM TpOrpaMHd — Ha IHAUKATOP BUBOAUTHCS 3HAYCHHS
Temrneparypu B aiamna3oHi Bi 0 mo 99,9°C, sske HOpMOBAHO JI0 3HAYEHHSI OMOPHOT
Hanpyru 1,1B, y pexumi AuHamMI4HOI 1HAMKaIIi. 3HAYEHHS TeMIepaTypu
BIJI0OpaXKa€THCS 3 OAHUM 3HAKOM IICIIE KOMU Ta CUMBOJIOM «C.

Jicmune npoepamu LM35_Shift

//7-segment display with 74HC595 shift register

//4-Digit counter example

//Common catode 7-segment display is used

//Q7-A, Q6-B,...Q0-H, SC and RC - D7, SER-D6, SHIFT-VCC, OE-GND

// counter button definition
#define button Al
#define LM35 pin A0

// shift register pin definitions
#define clockPin 7 // clock pin
#define dataPin 6 // data pin

// common pins of the four digits definitions
#define Digl
#define Dig2
#define Dig3 3
#define Dig4d 2

SO

// variable declarations

byte current digit;

int temp;

void disp(int number, bool dec point =0 );

void setup()
{
pinMode (button, INPUT PULLUP);
pinMode (Digl, OUTPUT) ;
pinMode (Dig2, OUTPUT) ;
pinMode (Dig3, OUTPUT) ;
pinMode (Dig4, OUTPUT) ;
pinMode (clockPin, OUTPUT) ;
pinMode (dataPin, OUTPUT) ;

disp off(); // turn off the display

// Timerl module overflow interrupt configuration
TCCR1A = 0;
1;

TCCR1B = // enable Timerl with prescaler = 1



TCNT1 = 0; // set Timerl preload value to 0 (reset)
TIMSK1 = 1; // enable Timerl overflow interrupt

//set positive reference voltage to 1.1V
analogReference (INTERNAL) ; }

ISR(TIMER]I OVF vect) // Timerl interrupt service routine (ISR)

{
disp off(); // turn off the display

switch (current digit)
{
case 1:
disp( (temp / 100) % 10 );
digitalWrite(Digl, HIGH); // turn on digit 1
break;

case 2:
disp( (temp / 10) % 10, 1 );
digitalWrite (Dig2, HIGH); // turn on digit 2
break;

case 3:
// prepare to display digit 3
disp (temp % 10);
digitalWrite (Dig3, HIGH); // turn on digit 3

break;

case 4:
disp (10); // prepare to display digit 4 (most right)
digitalWrite (Dig4, HIGH); // turn on digit 4
break;

current digit = (current digit $ 4) + 1;

void loop () {
temp = l0*analogRead(LM35 pin)/9.3;
// read analog voltage and convert it to B°C
// (9.3 = 1023/(1.1*%100))
delay(1000); // wait 1 second

void disp(int number, bool dec point) {
switch (number)

{
case 0: // print O



shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite (clockPin, HIGH) ;
digitalWrite(clockPin, LOW) ;

break;

case 1: // print 1
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, HIGH) ;
digitalWrite (clockPin, LOW) ;
break;

case 2: // print 2
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, HIGH) ;
digitalWrite(clockPin, LOW) ;
break;

case 3: // print 3
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, LOW) ;
break;

case 4: // print 4
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, HIGH) ;
digitalWrite(clockPin, LOW) ;
break;

case 5: // print 5
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, HIGH) ;
digitalWrite(clockPin, LOW) ;
break;

case 6: // print 6
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, HIGH) ;
digitalWrite(clockPin, LOW)
break;

case 7: // print 7
shiftOut (dataPin, clockPin, MSBFIRST,
digitalWrite(clockPin, HIGH) ;
digitalWrite(clockPin, LOW)
break;

case 8: // print 8
shiftOut (dataPin, clockPin, MSBFIRST,

O0xFC

0x60

OxDA

O0xF2

0x66

0xB6

0xBE

0xEO

O0xFE

dec point);

dec point);

dec point);

dec point);

dec point);

dec_point);

dec point);

dec_point);

dec_point);



digitalWrite (clockPin, HIGH);
digitalWrite (clockPin, LOW);
break;

case 9: // print 9
shiftOut (dataPin, clockPin, MSBFIRST, 0xF6 | dec point);
digitalWrite (clockPin, HIGH) ;
digitalWrite (clockPin, LOW) ;
break;

case 10: // print C
shiftOut (dataPin, clockPin, MSBFIRST, 0x9C | dec point);
digitalWrite(clockPin, HIGH) ;
digitalWrite (clockPin, LOW) ;
break;

void disp off () {

digitalWrite (Digl, LOW) ;
digitalWrite (Dig2, LOW) ;
digitalWrite (Dig3, LOW) ;
digitalWrite (Dig4, LOW) ;

[Iporpama LM35 LCD

[Iporpama nemoHCTpye pobOoTy 3 nmaruukoMm Temmeparypu LM35 ta LCD-
1HIUKATOPOM. AJITOPUTM MPOTPaMU — HA THAMKATOP MPU CTapTi BUBOAUTHCS HAIUC
«Digital Thermometery; BukonyeThcsi BUMiproBaHHs JaHux 3 LM35 Ta iX HopMyBaHHS
710 3HaYeHHs onopHoi Hanpyru 1,1B. 3HaueHHs TeMiiepaTypH BiioOpaKkaeTbCs TaK: y
BEPXHBbOMY PSIKY BUBOJUTHCS IO IIEHTPY HAIuUC « Temperature»; y HIDKHbOMY PSAKY
3HAYEHHS TEMIIEpaTypH 3 OAHHUM 3HAKOM ITICIISI KOMH Ta CUMBOJIOM «°Cy.

Jicmune npoepamu LM35_LCD

// A0 - LM35
//Arduino pins 12, 11, 5, 4, 3, 2
//Arduino pins RS, E, D4, D5, D6, D7

#include <LiquidCrystal.h>
LiquidCrystal 1lcd(12,11,5,4,3,2);

#define sensor AQ
byte degree[8] =
{

0b00011,

0b00011,

0b0000O0,



0pb00000,

0b00000,

0pb00000,

0b00000,

0b00000

i

void setup () {

lcd.begin (16,2);
lcd.createChar (1, degree);
lcd.setCursor (0,0);
lcd.print ("™ Digital ");
lcd.setCursor (0,1);
lcd.print (" Thermometer ") ;
delay (2000) ;

lcd.clear();

// set positive reference voltage to 1.1V
analogReference (INTERNAL) ;

}
void loop () {

float reading=analogRead (sensor);

float temperature= reading /9.385;

//read analog voltage and convert it to °C
delay (10);

lcd.clear () ;

lcd.setCursor (2,0);

lcd.print ("Temperature");
lcd.setCursor(4,1);

lcd.print (temperature, 1);

// 1 Bazmae xijgpKicTb 3HaAKIB Nicjasa KoOMU
lcd.write(1);

lcd.print ("C");

delay (1000);






