JlabopaTopna po6ora Ne6. [IporpamyBannsa Arduino. Jocaixkenns po6oru

naTyuka remneparypu LM35

Meta: 03HaHOMUTHUCH 3 TPUHITUTIOM POOOTH Ta 3UNTYBAaHHSAM JaHUX JTaTYHKA
temneparypu LM35; 3akpinutr HaBUYKM BHBEJEHHS 1H(OpMaIlii HA CeMUTMEHTHUMN
1HAMKATOP 3 BUKOPUCTAHHAM pericTpy 3cyBy 74HC595 ta LCD-innukarop.

3aBaaHHsI: HamUcaTH TIporpamy IS 3YATYBaHHS Ta Tepenadl 3HauyeHHS
temneparypu 10 LED a6o LCD innukaropa.

Oo0aanHanHs: 1adopaTopHuil MakeT/BipTyanbHui cTeHa «Arduino Learner
Kity; USB — kabenb; mpoBITHUKHU-3 €THYBaYI.

3arajabHi BizoMocTi

LM35 - Ilpenusiiinuii aHaTOTOBUI NAaTYMK TEMIIEpaTypH, Ha BUXOJl SIKOTO
dbopMy€eThCS HaNpyTa MPOIOPIIIHO TeMITepaTypi 3a mkanorw L{eancis.

XapaKTEepUCTHUKHU AaTYNKA:

— mianasoH temnepatyp: - 55°C ... 150° C£0.5°C;

— go3Bur: 100 mV /° C;

— Hanpyra Ha Buxoai npu 25 ° C: 250mB;

— Hampyra XuBJICHHS: Bijx 2,7 no 5,5 B.

Ha Buxomi natumka (opmyeTbcs Hampyra MNpONOpLIHHO Temmeparypi 3a
mkaiow [lenscis, Benuunna Hanpyru 10.0 MB Ha 1 °C, T00TO, SIKIIO Temmeparypa
natuuka 25°C Ha Buxo/1 qatuuka oyzae 250 mB.

Hatuuk LM35 mae Tpu BUBOIU: TUTIOC kuBJIeHHS (+2.7 - 5.5B), Buxij, 3emis

(puc. 3.1).
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Pucynok 6.1 — Cxema niaxitouennsa nqatunka LM35

vCC

Honatkosi 616mioTexku as Arduino He moTpi6Hi. [Ipuknang mporpamu poGoTH

3 gatynkom LM35:



int raw = 0;

float temp 0;

void setup() {
Serial.begin (9600) ;
pinMode (A0, INPUT) ;
}

void loop () {
raw = analogRead (AQ) ;
temp = (raw/1023.0)*5.0*1000/10;
Serial.println (temp) ;
delay (1000) ;

VY nporpami MokHa TIOMITUTH BHpa3:
temp = (raw / 1023.0) * 5.0 * 1000/10;

VYci aHanoroBl JAaTYMKA MAalOTh BAXKIUBY XapaKTEPUCTHKY — BIJIHOLIECHHS
KUIBKOCTI BOJIBT JIO OJIMHUIII BUMIPIOBAaHOI BeuuuHu. Y gaTurka LM35 koxkeH rpaayc
BUMIPIOBAaHO1 TemneparypH, Bianosigae 10 MB nanpyru Ha Buxoai. ToMy 3HaueHHS,
110 3UMTAHO 32 JonoMoror analogRead, He0OXi1IHO NEPETBOPUTHU Y BOJIBTH:

BOJILTM = (3HadeHHsg ANl / 1023) * 5

Taxa nponenypa Ha3uBaeThCst HOpMyBaHHAM: 1023 — MakcuManbHe 3HaYEHHS,
sike Moxe moBepHytr 10-6iTHHi AL, BOynoBanuit B Arduino; 5 — omopHa Hamnpyra
AL

Jlani nepeTBOpUMO BOJILTH B Ipajycu Llenbcis:

rpanycu = (BoabTum * 1000) / 10

[lepeTBoproemo BoabTH B MiiBosbTax (* 1000), 1 qimumo Ha 10.

HemoxuBo 311cHUTH BUMIpIOBaHHS HeraTuBHUX Temmepatyp, 0 °C ue 0B Ha
Buxoal naryuka. lo0 BuMiproBaTH Bech [iana3oH MNOTPIOHO MOAABATH HEraTUBHY
HATpYTy, ajie HaBiTh SIKIIO BoHA Oyze nojana, BOynoanuii ALl B Arduino He Mmoxe
BUMIpIOBAaTH HeratuBHy Hamnpyry. Huspkuii no3Bin BOynoBanoro ALIIl Arduino ta
HECTaOUIbHICTh OIMOPHOI HANpPYrd Yy BHUIAJKY SIKOI BUKOPUCTOBYETHCS HaIpyra
xuBJIeHHS S5B. Bupimyerscsi BukopHucTaHHSM BOyZoBaHOro B Arduino pxeperna
onopHoro Hanpyru 1,1B. ¥V npomy BUNaAKy BEepXHs Meka TEMIIEpaTyp, sIKYy MOXKHO
BuMipsTH, Oyne 110 °C.

JlaTuuk aHAJIOTOBUHM 1 BIATIOBITHO IIiIKIFOYATH HOT0 MOTPIOHO HAa aHAJIOTOBUI



Bxig Arduino. Y mnpukiagl KoAy, IO HAaBEBIEHUN HUXK4Ye, JaTYUK KOHTAKTOM

TEMP_CONN (puc.6.1) nigkmouenuit 10 Bxoay AQ.

float tempC;
int reading;

void setup () {
analogReference (INTERNAL) ;
// BKJIOUAEMO BHYTplumHe mxepesio omopHoi Hampyru 1,1B
Serial.begin (9600);

void loop () {
reading = analogRead (AQ) ;
tempC = reading / 9.31; // nepeBommMo rpanmycu lenbcis
Serial.print (tempC);
Serial.println ("C");
delay (1000);

Xix BUKOHAHHS Po0OTH

1. Tligxmountu cxemy no komm’torepa depe3 USB moprt mmatu Arduino
Ta/ab0 3amyCTUTH BIpTyallbHUN CTEH]T y cepeaoBuii Proteus 8.

2. 3aBantaxutu mnporpamy LM35 SEG (momatok W) nmo mabGopatopHoro
MakeTa / BIpTyaJbHOTO CTEH]y, MOMEpPeAHhO BUKOHATH 3’€qHaHHS Aarumka LM35,
CEMHCErMEHTHOIO iHAMKaTopa Ta Arduino y BiamoBiaHicTI 10 nporpamu. Jlocmiautu
poOOTy Mporpamu.

3. 3aBantaxutu nporpamy LM35 Shift (momatox W) mo mabopatoprHOro
MakeTa / BIpTyaJIbHOTO CTEH]y, MOIEPEIHhO BUKOHATH 3’€HaHHS natumka LM35,
CEMHUCETrMEHTHOTO 1HAMKaTOpa, peritpy 3cyBy 74HC595 Ta Arduino y BiamoBimHiCTi
1o nporpamu. Jlocniautu podbOTy mporpamu.

4. 3aBantaxutu mnporpamy LM35 LCD (momarox M) mo maGopaTopHOro
MakeTa / BIpTyaJbHOTO CTEH]Y, MONEPEAHbO BUKOHATH 3 €AHaHHS Aarunka M35,
LCD-inaukaropa Tta Arduino y BiamoBimHicTi g0 mporpamu. Jlocmimutu poboty
MIPOTPaMH.

3aBaaHHA

1. PeamizyBatum mnporpamy, sika BuBoAuTh Ha LCD-iHmukatop 3HaYeHHS

temriepatypu 3 gatunka LM35 Tta kepye RGB cBiTnogionom. fxmio t >18°C, To



CBITHUTBCS CUHIM CBITIONION; SKIIO t = 25°C, TO CBITUTHCS 3€JIEHHUI CBITIIONION; SIKIIIO
t > 33°C, To cBiTHTHCS YepBoHUH cBiTIOAI0N; Ko t < 18°C, To RGB cBiTnomion He
CBITUTHCH.

2. PeamizyBaTtu mporpamy, sika BUBOAHTh HA CEMHCETMEHTHHM 1HIHUKATOP
3HauYeHHs Temneparypu 3 gatuuka LM35 ta kepye RGB citnogionom. Sximro t >18°C,
TO CBITUTBCSA CHHIN CcBITIOMION; SKIIO t > 25°C, TO CBITUTHCS 3€JICHUM CBITIOMION;
sk1o t > 33°C, To CBITUTHCS YepBOHUM CBITI0A101; siKio t < 18°C, To RGB cBiTin0m101
HE CBITUTHCA.

3. PeanizyBatu mporpamy, sika BUBOJAUTH HA CEMHCETMEHTHHM 1HIUKATOp 3
BUKOPHUCTaHHAM pericTpy 3cyBy (4HC595 3nauenns temmnepatypu 3 gatanka LM35
ta kepye RGB cBiTnogionom. SAkmio t >18°C, TO CBITUTBCS CHHIN CBITJIOAI0A; SKIIO t
> 25°C, TO CBITUThCA 3€JICHUHN CBITIOAI0A; AKIIO t > 33°C, TO CBITUTHCS YEPBOHUIA

cBiTiomion; ko t < 18°C, To RGB cBiT/I0410/] HE CBITUTHCA. .

IMinroryBaru 3BitT 3riqHo JACTY 3008-95 (micTUHr mporpamu, BUCHOBKH,
HepetiK MOCUIIaHb)

KonTpoapHi nuTaHHs

[TosicHITH TepMiH HOPMYBaHHS?

Sx BumipsTH Big'eMHy TemiiepaTypy naraukom LM35?

1o Bukonye komanza analogReference (INTERNAL)?

Yomy BUKOPHCTOBYIOTH OTIOpHY Hanpyry 1,1B, a e 5B mnst ALIT Arduino?

SIk1 € apanoru garymka LM357?

o ok~ w DB

Sxi € pekomenaarii 10 3acrocyBanHto gatanka LM35?



