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Basic Centigrade Temperature Sensor Full-Range Centigrade Temperature Sensor
(2°C to 150°C) +Vs
+V5 |
(4Vto20V)
| LM35 Vour
M35 | ouTPUT
0 mV +10.0 mV/°C £ R1
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Choose Ry = —Vg5 /50 pA
Vaur = 1500 mV at 150°C
Vour =250 mV at 25°C

Vour =-550 mVY at -55°C

150°C 7y - 55°C n amuaonui onn 937 Pr0 7¥n . 150°C 73 2°C » nnn N7 DROW T NN M0 1 4 R

. 150°C 731 2°C n amM01onn D739 wARRSIRWS 2330w oR1T MR
nooIn w7 2avnn . 150°C v —55°C  »n amMwunonnn onn 93 YW mMnont DTIAD 2 whawn IR M%7 2
SHW nn poDY NN A YW

:Texas Instruction — Tl n1an 5w LM35 ja>»n 2w @*2320p0 22117 0°9797 DR NIRND 7827 792207

6.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)!"?

MIN MAX UNIT
Supply voltage -02 35 v
Output voltage -1 B v
Output current 10 mA
Maximum Junction Temperature, T,max 150 °C
TO-CAN, TO-92 Package -60 150
Storage Temperature, Tgg °C
T0-220, SOIC Package -65 150

JTINDT MR 0¥Hn0pn DMP1 oY ;1 aRaw
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6.3 Recommended Operating Conditions

0ver operating free-air temperature range (unless otherwise noted)

MIN MAX|  UNIT
LM35, LM35A -55 150
Specified operating temperature: Ty to LM35C. LM35CA 0 0 0
Thuax '
LM35D 0 100
Supply Voltage (+Vs) 4 30 Vv

JTINDT MR DX AV RIN 2 793w
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Arduino Core 7w ADC 71°2 n°>790 5w nMaa yap DR 71901 .K
#include "esp_adc_cal.h"

ADC "291R ©vops waw w LM35 wn 5w GPIO p7i7 7 .2
#define LM35_Sensor 35
7we Raw 79217 ) ADC i nxmp R awiaw LM35_Raw _sensorl - int D19wn manwn :2anwn 4 M1 L3
nx pornab o712 float oo°wn oanwn 31 (07399 IR D1PDPX MPYNY AMK 1359w 2192 ADC an ax»p 1190 — ma
- F° v»7mo moynay LM35_TempC_Sensorl - C°2nmon 7vonwi n7n

J1PRN2 0.0 0 271%70K 2°INwnT 90 DR .DWN2 MK TIvkiw Voltage Ao sanwm LM35_TempF_Sensor
int LM35_Raw_sensorl = 0;

float LM35_TempC_Sensorl =0.0;
float LM35_TempF_Sensorl =0.0;
float Voltage = 0.0 ;

2119w Paont 1 ADC 7 5w 910 aRmp nr¥pno 901 LT

uint32 t readADC_ Cal(int ADC Raw)
{

esp_adc_cal characteristics t adc_chars;
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esp_adc cal characterize(ADC UNIT 1, ADC_ATTEN DB 11, ADC WIDTH BIT 12, 1100, &adc_chars);

return(esp_adc_cal raw_to voltage(ADC Raw, &adc chars));

}

(FOIRA CP-2 1079m1% IMR a9 DM10ni nnna nR 2P0 *73 ADC -1 nx &apa loop () 1 nxpnoa L

void loop()
{
// Read LM35 Sensorl ADC Pin
LM35 Raw_Sensorl = analogRead(LM35 Sensorl);
// Calibrate ADC & Get Voltage (in mV) /0" *2na nnna n9ap) 7103
Voltage = readADC _Cal(LM35 Raw_Sensorl);
// TempC = Voltage(mV) / 10
LM35 TempC Sensorl = Voltage / 10;

LM35 TempF Sensorl = (LM35 TempC ‘Sensorl * 1.8)+ 32;

// Print The Readings
Serial.print(" Temperature =");
Serial.print(LM35 TempC_ Sensorl);
Serial.print(" °C , ");

Serial.print(" Temperature =");

Serial.print(LM35 TempF Sensorl);

Sérial.printin(" °F");

delay(100);
b
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PN 705N NRMP PR 70 (MRTMIP YW v
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#include "esp adc cal.h"
#define LM35 Sensorl 35
int LM35 Raw_Sensorl = 0;
float LM35 TempC_Sensorl = 0.0;
float LM35 TempF Sensorl = 0.0;
float Voltage = 0.0;
void setup()
{
Serial.begin(115200);
b

void loop()
{
// Read LM35_ Sensorl ADC Pin
LM35 Raw_Sensorl = analogRead(LM35 Sensorl);
// Calibrate ADC & Get Voltage (in mV)
Voltage = readADC Cal(IsM35 Raw_Sensorl);
// TempC = Voltage(mV) / 10
LM35 TempC_Sensorl = Voltage / 10;

LM35 TempF Sensorl = (LM35 TempC Sensorl * 1.8) + 32;

// Print The Readings

Serial.print(" Temperature =");
Serial.print(LM35 TempC_Sensorl);
Serial.print(" °C ,");

Serial.print(" Temperature =");
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Serial.print(LM35 TempF Sensorl);

Serial.println(" °F");

delay(100);

uint32 t readADC_Cal(int ADC_Raw)
{

esp_adc cal characteristics t adc_chars;

esp_adc_cal characterize(ADC _UNIT 1, ADC _ATTEN DB, AD€ WIDTH BIT 12, 1100, &adc_chars);

return(esp_adc cal raw_to voltage(ADC_Raw, &adc chars));

nR PRwN BOOT :nnra xn Yy yna, COM 71 nRv% nRY 2°RNT M2 X 9123 IDE 1R179R 2 1710100 IR 2wl
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Temperature = 33.30 , Temperature = 91.94 °F
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Temperature = 33.30 Temperature = 91.94 °F
Temperature = 33.30 , Temperature = 91.94
Temperature = 33.30 , Temperature = 91.94 °
Temperature = 33.30 , Temperature = 91.94
Temperature = 33.30 , Temperature = 91.94 °
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#define ADC_VREF_mV ©3300.0// in millivolt
#define ADC_RESOLUTION 4096.0  // 210%24 = 4096 : o°v= 14 77nnb ww o3
#define PIN_LM35 w36 // ESP32 pin GP1036 (ADCO0) connected to LM35

void setup() {
Serialbegin(9600);

b

void loop() {
/I read the ADC value from the temperature sensor
int adcVal = analogRead (PIN_LM35);
/I convert the ADC value to voltage in millivolt
float milliVolt = adcVal * (ADC_VREF_mV / ADC_RESOLUTION);
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/I convert the voltage to the temperature in °C
float tempC = milliVolt / 10;

Il convert the °C to °F

float tempF =tempC * 9 /5 + 32;

/I print the temperature in the Serial Monitor:
Serial.print("Temperature: ");
Serial.print(tempC); // print the temperature in °C
Serial.print(*°C");

Serial.print(" ~ "); // separator between °C and °F
Serial.print(tempF); // print the temperature in °F
Serial.printin("*°F");

delay(500);
X277 9182 MXIIDE 1R17IRT 5w 07 M0nnn 7012 1‘73471'1;'”[7 mRxnn
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Temperature: 26.31°C ~ 79.36°F

Temperature: 26.44°C ~ 79.59°F

Temperature: 26.50°C ~ 795.70°F

Temperature: 26.56°C ~ 79.81°F

Temperature: 27.06°C ~ 80.71°F

Temperature: 27.75°C ~ §£1.85°F

Temperature: 28.37°C ~ 83.07°F

Temperature: 29.00°C ~ 84.20°F

Temperature: 29.56°C ~ 85.21°F

Temperature: 30.00°C ~ 86.00°F

Temperature: 30.31°C ~ £6.5&°F

Temperature: 30.862°C ~ 87.12°F

Temperature: 30.87°C ~ 87.57°F
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