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BUKOPUCTAHHSA IU®POBUX JATUYHUKIB HA YPOKAX ®I3UKU

Y cmammi posenadaemvca euxkopucmauwHa Ha Ypokax QizuKu mepmMomMempa HA OCHOS8I
Yugpoeozo oamyuxa i MeXHON02iA CAMOCMIUHO20 GUSOMOGIEHHS | NPOSPAMYBAHHSA YbO2O NPULA]).
Tepmomemp nobyodosanuii Ha ocrosi mikpocxemu DS18B20 i niokmrouaemocs 0o nopmy USB. DS18B20
— ye yugposuii mepmomemp 3 NPOSPAMHOI0 po30inbHicmio 8i0 9 0o 12 6imis, ska modice 30epicamucs 6
nam'ami EEPROM npunady. DS18B20 30iticnioe 0b6min danumu no wiuwui 1-wire i npu ybomy modice
bymu K €OUHUM NPUCMPOEM HaA NiHil, mak [ npayoeamu 6 epyni. Bcima npoyecamu na wiuni Kepye
yeHmpanbHuli Mikponpoyecop. Jlianazon sumipiogans oamuuxa: 6io -55 0o +125 °C i mounicmio 0,5 °C
vy Oianasoni 6i0 —10 0o +85 °C. DSI8B20 mooice sncusumucs Hanpyzoro Ninii OaHux (dHcusieHHs 6io
napasumno2o 0dxcepena) 3a GIOCYMHICMIO 308HIUHbO2O O0dcepena Hanpyeu. Jlamyux MoxucHA YCHiuHo
BUKOPUCTHOBYBATU 8 HABUATLHOMY excnepumenmi 3 Gisuku. Y pobomi maxooc 062080pro0mucsl
MOACAIUBOCIT ANAPAMHO-APOcPAMHOL naamgopmu Arduino.

Kniouosi cnoea: yughposuti oamuux, Komn'romep, eKcnepumerm, MmeMnepamypa, npospamoSaHull
MiIKpokoHmponep, Arduino.

VY 3apyOiKHHX HIKOJAX YHPOJOBX OCTaHHIX POKIB y MpOIleci BUBYCHHS MPUPOIHUUUX
JUCITUTLTIH €)eKTUBHO BUKOPHUCTOBYIOThCS muppoBi maboparopii. [{udposa madoparopis — e
KOMIUIEKT OOJaJHaHHSA 1 MPOrpaMHOro 3a0e3neueHHs Jisi 30MpaHHS 1 aHami3y HayKOBHX
excnepuMenTiB. Iupokuii cnexTp Mu@poBUX NAaTUYMKIB BUKOPHUCTOBYIOTH BUUTEN Ta Y4HI Ha
ypokax ¢i3ukm, Ximii, Oiomorii. BukopucranHs wuMdpoBoro oOIaTHAHHA Ma€ Ha MeTi
MOJIEpHI3allil0 1 YIOCKOHAJIEHHSI IPOLECY BUBUEHHS MPUPOJIHUYMX JAUCLHUILIIH, EKOHOMIIO Yacy
JUISL TIPOBEJICHHS JEMOHCTpALlIMHUX 1 JIabopaTopHUX ekcriepuMeHTiB. Lludpose obOmagHaHHS
NOKJIMKaHEe ONTUMI3YBaTH HaBYAJIbHUM Mpoliec, 3p00UTH HOro O1IbII HAOYHHUM 1 IPOCTUM.

HenocratHe ¢inancoBe 3abe3nedeHHs OUIBIIOCTI HAMIMX INKT HE A€ MOXIJIUBOCTI
BUKOPUCTOBYBaTH LM(poBI jaboparopii y mpoueci HaB4aHHA. Ase IU(poBe 00JaAHAHHS
noTpiOHe cydacHii 1Ko, Hacamrepex — Ha YpoKax (pi3uku.

3acTrocyBaHHS UGPOBUX JIAOOPATOPIN € CydaCHUM IIJXOJOM B OpraHizamii IIKIIbHUX
JIOCIIJIKEHb ITPUPOTHUYO-HAYKOBOT'O HAMPsIMY. 3 iX JOMOMOT0I0 MOXHA MPOBOJIUTH poOOTH, SIKi
BXOJSATh J0 MpOrpaMu 3 (i3UKH, a TaKoX W aOCOJNIIOTHO HOBI JOCHIJDKEHHS. 3acTOCYBaHHS
UGPoBUX J1abopaTopiii 3HAYHO MiJBHUIILYE HAOUHICTH poOOTH B Mpoleci ii BUKOHAHHA 1 IpHU
0o0poO1l pe3yabTaTiB  EKCIIEPUMEHTIB 3aBIASKM HOBHUM BHUMIPIOBAJIbHUM NpUJIaJaM, SKl
BUKOPUCTOBYIOTBCS B CYYaCHUX IIKOJAX — JATYUKU CHJIM, BIJICTaHi, TUCKY, TEMIIEPATyPH, CHIIN
CTpyMy, HaIlpyT'H, OCBITJI€HOCTI, 3BYKY, MAarHiTHOro MoJjs Toulo. BukopucranHs 1uppoBux
MPWIAAIB CIIPHUSE MIJBUIICHHIO IHTEPECY B YUHIB J0 (I3UKH 1 CTBOPIOE YMOBH Il CAMOCTIHHOT
poboTH, y Tporieci SKoi BOHHM OTPUMYIOTh 3HAHHS HE TUIbKH 3 (I3UKH, ajie 1 JOCBiA poboTH 3
IIKaBOIO 1 Cy4aCHOIO TE€XHIKOI0, KOMIT'IOTEPHUMH IIpOrpamMamMu, AOCBiJ B3a€MO/IIT TOCIITHHUKIB,
1H(OpMaLIIMHOTO MONIYKY 1 IPe3eHTallli pe3yabTaTiB JOCHIPKEHHS. YUHI ICTal0Th MOXKJIHUBICTb
3aiiMaTHCS JTOCTIHUIBKOIO AISUTBHICTIO, sIKa HE OOMEXKYETbCS TEMOIO KOHKPETHOTO YPOKY, i
CaMOCTIMHO aHai3yBaTH OTPUMaHI JaHi.
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Cepen cyvacHuX MUGPOBUX MATYUKIB € W Taki, JUIsl SKUX HIKOJIM paHime He Oyio
aHayoriB. bararo ¢i3uyHUX BeIMYHMH Ha ypOIll HIKOJW HE MOXHa Oysno BuMipsaTu. Hampukian,
MOJYJb BEKTOpAa MArHITHOI 1HAYKII, IIBUAKICTh 1 MPUCKOPEHHS TUI, TYYHICTh 1 4YacToTa
3BYKOBUX XBWJb. He MoxkHa Oyj0 crocTepiraTdé 4YuMajio IIBHIKOIUIMHHHUX MPOIECIB.
AOGcCor0THO HOB1 MUGPOBI THCTPYMEHTH HAJIalOTh TaKy MOJIUBICTh. OJHOYACHO TpajuIliiiHe
(di3uYyHEe yCTaTKyBaHHsI OOOB'SI3KOBO Mae 30epiratucs i MiATPUMYBATHUCS, 1 SIK JOIOBHEHHS [0
HBOT'O ITOBUHHI NMPUUATH CydacHi HU(PPOBI MpUIIaIu.

VY Hamiil ctaTTi MU Ha KOHKPETHOMY HPUKJIAAl PO3TIITHEMO MOXIIMBICTh BUKOPUCTAHHS
Ha ypokax (i3MKM JaTyMka A7 BHUMIPIOBAaHHS TEMIIEpaTypd Ha OCHOBI CHeliai3oBaHOl
mikpocxemu DS18B20 ¢ipmu Dallas i camocTiiiHOT po3p0o0KH 1ILOTO MPUIALTY.

Temneparypa
Temnepartypa

Yac Yac

Puc. 1. I'padik kpucTaiizaiii KpucTaaidHOro TiJIa 1 TBEpAIHHS aMOP(HOTO Tiia

ITpomucIOBICTE NPONOHYE TEPMOMETPH €IEKTPOHHI, SKI HIAKIIOYAIOThCS A0 KOMIT I0Tepa
yepe3 USB-nopt 3 Hampyroro xwusiieHHs 5 B, BigoOpaxaroTe TemmepaTrypy Ha MiJKIFOUYEHUX
natynkax (g0 32 MITYK), 3JaTHI TaKOX pPEECTPyBATH MOKAa3M MAaKCHMAaJIbHOI 1 MiHIMalIbHOI
TEMIIepaTypy, a MmporpaMHe 3a0e3MeUeHHs TEPMOMETPA HAJAa€ MOKJIHMBICTh €KCIIOPTY JaHUX Y
dopmar * xls.

Mexi BUMiprOBaHHS Temriepatypu tepmomerpiB tumy TM-32/H-5T Big -50,0 °C no
+125,0 °C npu auckpetHocTti inaukanii temneparypu 0,05 °C, 1o 103Bojsie BUKOPUCTOBYBATH
Horo y rmpoieci NpoBeAeHHS (PI3UYHHUX JOCHIAIB 1 E€KCIEPUMEHTIB: JOCHIDKEHHS Ipolecy
TEIUIOOOMIHY, BHUMIPIOBaHHS TEeMIEpaTypud TUIa, BHU3HAUYEHHA MUTOMOI TEIJIOEMHOCTI,
JOCIIIPKEHHSI TTPOLIECIB TUIABJIEHHS 1 TBEPIHEHHS KPUCTAIIYHUX 1 aMOpPPHUX TUI, JOCTIIKEHHS
NEPEOXO0JIOJKEHOT PIIMHYU, CHOCTEPE)KEHHS 3a IMPOLECOM KHUITIHHA BOJM, MEpeBIpKa ra3oBHX
3aKOHIB TOILIO.

PosrnsHemo mpoBeneHHs gabopaTopHoi pobotn  «/lochimkeHHs — KpucTamizamii
KPUCTATIUHUX 1 TBEPAIHHA aMOP(PHUX TUT» 3 BUKOPUCTAHHIM U(PPOBOro JaTYyMKa TEMIEpaTypH.
Binomo, mo oTpumaru rpadik MIIaBIEHHS KPUCTAJIIYHOI PEUOBHHM SIK HOro 300paxyroTh Y
HiApYyYHUKAX MPAKTUYHO HEMOXKJIMBO, TOMY IO JJS TBEPAOIO Tijla HEMOXXJIMBO 3IIHCHUTH
pIBHOMIpHE HarpiBaHHS y BCbOMY 00’€Mi Tijla, 4epe3 1ie 30BHIIIHI Mapu MOYUHAKOTh TIABUTHCS
IIBHUJIIIE 32 BHYTPINIHI, y SKHUX MOXX€ 3HAXOTUTHCS TAaT4UK TepMmomerpa. s kpucramigHoi
PEYOBHHHU J0OpEe CIOCTEPIraeThCcsl 3BOPOTHINM Mporec — KpucTamizaiis. Ha ocHOBI jgaHuX
BUMIPIOBAHHS TEMIIEpaTypu Yy TMpoOIeci JOCIHIPKEHHs TBEpAIHHS KpHUCTaliuHUX (mapadiH,
timas=54 °C) 1 amop¢Hux T (KkaHipoap) y popMaTi enekTpoHHOoi Tabmui (*.x1s.) yuHi 6yayroTh
rpadiku, 31HCHIOIOTh 1X aHali3 1 MOPIBHAHHS, POOJIATH BUCHOBKH PO MPHUHIIUIIOBI BiIMIHHOCTI
MPOLIECIB MEpPeXoay KPUCTAIIYHUX 1 aMOp(HHMX TULT 3 OJHOTO arperaTHoro CTaHy B IHIIWN

(puc. 1.).
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DALLAS
DS18B20 r ——
VD1 7K
1N4007 DF“ R5 D R6
—
VD2 7— 1’5k——C1 10k 4,7k + C4
1N4007 Totu I 2
1 .
VBUS > R3 68 DD1 ATmega8-16P! BK1
D->2 —PD3 RTS - P80
] RA68 , " 5
D+>  +H4pp2 | MCU | pcs 5 T
GND># Ry —x1 x2H0
@ Shield X m”"" ZQ1 12.000 MHz -
s L ! :2—@—' | 3 Topin 8,22 DD1
USB BF 22 2 [

Puc. 2. a) natunk temrieparypu DS18B20; 6) cxema migkmtoueHHs gepe3 USB-mopt

MoxnuBa caMoOCTiifHa po3po0Ka MH(PPOBOTO TEPMOMETpAa HA OCHOBI MIKPOCXEMHU
DS18B20 ¢ipmu Dallas (puc. 2, a). Mikpocxema DS18B20 — me TepmomeTp 3 mUPPOBUM
BBC/ICHHSIM/BUBEACHHAM, SKUW Tpartoe 3 TouHicTio a0 £0,5°C. Jlani yuTaroTbes yepe3 1-
MPOBIJIHY TOCTIOBHY IIMHY B JOJAaTKOBOMY Kol Bim 9 mo 12 6iTiB, AKUil mporpamyeTbes
KOPHCTYBa4eM, 3 LIHOIO HaiimeHioro po3psay Big 0,5°C go 0,0625°.

Icnye ynmano cnoco6iB minkmoueHHs gatunka DS18B20 no xomm’torepa, Hampukiaji,
yepe3 COM-nopt, KWl BIACYTHIM y OUIBLIOCTI Cy4acHHUX KOMII'IOTEpiB, ane Lied BapiaHT
OPURHATHUN NPU HEMOXKJIMBOCTI BUKOHATU «IIPOILIMBKY» MIKPOKOHTpoJsiepa. OCKIIbKU JaTUMK
temneparypu DS18B20 wmae intepdeiic 1-Wire, 10 ans ysromkeHHs 3 COM-noprom
KOMIT I0Tepa HeoOX1IHUI epeTBOPIOBAY PiBHIB HApyrH [3].

Cxema tepmomerpa 3 iHTepdeiicom USB 300pakena Ha puc. 2, 6. Tepmomerp
BUKOHaHUN Ha MikpokoHTposnepi ATmega8-16P1 ¢ipmu Atmel — BHCOKONPOIYKTHBHOMY
KOHTpOJIEpl 3arajibHOro npu3HaueHHs [4, c. 385-395]. Jlns oTpumaHHsS NaHUX BiJ JaTyUKa,
HeoOX17Ha KOMII'I0TepHa Mporpama, BIIKpUTUI BUXITHUI KoJ (JIineH3oBaHuil Ha ymoBax GPL)
SAKOT MOXHa OTpUMaTH, Hampukiana, Ha caiTi mpoekty USBTemp: Continuous Temperature
Monitoring [1].

Ha npakTuiii MU BUKOPUCTOBYEMO HAWIPOCTIMIMN CHOCIO MIAKIIIOYEHHS TePMOIaTUNKa —
Ha ocHOBI Miaropopmu Arduino. 3a pomomororo Arduino MoOKHa poO3poONATH pi3Hi
IHTepaKTUBHI NMPUCTPOi, BUMIPIOBAIbHI MPHJIaAU, OOpoOIsATH AaHi JATYMKIB 1 MepeMHKauyiB,
KepyBaTH JABMryHamHu Toulo. IlepeBaroro BHMKOpHCTaHHS JaHOi IUIATPOPMH € HasIBHICTbH
IPOTPaMHOTO 3a0e3MeueHHs], 0 Mpalioe B PI3HUX ONEpaliiHuX CHCTeMax, BeJUKa KUIbKICTh
0167110TeK 1 BIAKPUTUX KOJIIB.

Posrnsinemo B3aemonito Arduino 3 nmudposum gatunkom temneparypu DS18B20, skuit
npairoe 3a mpotokoaom 1-wire [4, c. 171-177]. Sk 3a3naueno Buie, DS18B20 — ne nudpouii
TEPMOMETP 3 MPOTPAMHOIO PO3IUIBHICTIO Big 9 mo 12 OiTiB, sika MOKe 30epiraTucs B mam'siTi
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EEPROM mnpumany. DS18B20 3xilicHroe 0OMiH JaHWMH IO IMHHI 1-wire 1 mpu 1IbOMY MOXe
OyTH SK €IMHUM IMPUCTPOEM Ha JIiHII, TaK 1 MpamoBaTu B rpymi. BciMa mpouecamu Ha HIWHI
Kepye MEeHTpallbHUM Mikporporiecop. Jlianma3on BuMiproBaHb AaTdmka: Bim —55 mo +125 °C 3
tounicTio 0,5 °C y mianmazoni Bix —10 mo +85 °C. DS18B20 mosxe >KMBUTHUCS HANPYror JiHii
naHuX (OKUBIICHHS BiJ Mapa3UTHOTO JKEPEIa) 3a BIACYTHICTIO 30BHIIIHBOTO JKEPEIia HAIIPYTH.

Koxen natumk tumy DS18B20 mae yHikanbHHA 64-O0I1THUN TOCIIIOBHUN KOJ, SKHI
J03BOJISIE B3aeMOIIATH 3 Oe3mivdro natunkiB DS18B20, BctanoBineHuX Ha oaHi muHi. [lepm 8
6itiB — xox cepii (st DS18B20 — 28h), motim 48 6iTiB yHIKaIbHOTO HOMEpA, 1 HAMPUKIHII 8
0itriB. CRC-koga. Takuii mpUHIMI JO3BOJISIE BHUKOPUCTOBYBATH OIMH MIKpPOMPOIECOp, II00
KoHTpomtoBaTH Oararo natuukiB DS18B20, siki po3ramioBaHi Ha BeMUKiN AUISHIN. 34MTyBaHHS
JaHUX TEMIEpPaTypu 3IIACHIOETHCS 3a JOMOMOIOK JIeB’STH OiTiB naHuX. MakcUMaabHHHA dYac
1T KOHBEpTallii Temreparypu cTaHoBUTh 750 mc.

Jani po temreparypy 30epiraloTbcsi B oneparuBHiid nmam'sti garuuka (puc.3). [lam'ste
ckimagaerses 3 oneparuBHOoi ROM 1 Hezanexxnoi EEPROM, npu npomy: 1) meprmi nBa Gaiiti —
MICTSITh JJaHi PO BUMIpPSAHY TeMIIeparypy; 2) TpeTiid i yeTBepTuil OaiiTk 30epiratoTh BEPXHIO
(Ty) 1 mkHIO (TL) Mexi Temnepatypu; 3) m'sITH 1 IOCTHI — HE BUKOPUCTOBYIOTHCS; 4) CbOMUM
1 BOCBMHUN — OaMTHU-TIYUIBLHUKU; BOHHU MOXYTh BHKOPUCTOBYBATHUCS JUIsi OUIBII TOYHOTO
BHUMIPIOBaHHS TeMIepatypu; 5) nes'stuit 6ait 30epirac CRC-ko monepeaHix BOCbMH.

SCRATCHPAD
(Power-up State)
byte 0 Temperature LSB (50h)
byte 1 Temperature MSB (05h) EEPROM
byte 2 Tu Register or User Byte 1% |5 Tu Register or User
Byte 1
byte 3 T Register or User Byte 2* | o 5 Tr Register or User
Byte 2
byte 4 Configuration Register* 3 Configuration Register
byte 5 Reserved (FFh)
byte 6 Reserved (0Ch)
byte 7 Reserved (10h)
byte 8 CRC*

Puc. 3. Kapra mam’sti DS18B20

OxkpiM 3aranbHUX KOMaHJ AJisl BCIX MPUCTPOIB THMY 1l-wire JaT4MK MOKe€ BUKOHYBAaTH
HACTYITHI KOMaHIH:

Alarm Search [Ech] — onepauist 1iei koManau iieHTHYHA oneparltii momyky aapec [FOh],
3a BHHSTKOM TOTO, III0 B JIaHOMY BHIIaJKy BiAMOBIIaTUMYTh TITBKU Tl JATYUKU Y SKUX TPU
OCTaHHbOMY BHMIPIOBaHHI TeMmIlepaTypa BMHIIUIa 3a BCTaHOBJIEHI Mexi (Bume Ty abo
Hmxde Tp);

Convert T [44h] — koHBepTyBaTu Temneparypy. [laTunk BHKOHA€ BUMIPIOBAHHS 1 3aIlucC
JaHUX TPO TMOTOYHY TeMmmeparypy. SIKuio mpoBiIHUN HpUCTpiil Oylne 3a W€ KOMaHJIOH
HaJCUJIaTH TaWM-CIIOTH YWTaHHS, TO TIOKM KOHBepTarmito He Oyae 3akinueHo, DS18B20
BHIaBaTHMeE B JIiHIIO «0», a micJist 3aBepIIeHHS KOHBepTaIlii «1»;
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Write Scratchpad [4Eh] — 3amuc mo mam'sti. [ komanna no3Boisie 3anucatu 3 6aiTh 110
nam'ati naruuka. [lepmmit 6aiT 3anumerses B Ty, Apyruid, — B Ty, a TpeTiit OalT 3amUIIEThCS 10
'aToro 6aiTy mam'sTi — e 6anT KoHdIryparii;

Read Scratchpad [BEh] — untanns mam'sti. Komanga no3Bossie HaMm paxyBaTd mam'siTh
JaTyvka. Y BiAMOBiJIb HA IF0 KOMAHY AaTYHK MOBEpHE 9 OalTiB CBO€T mam'sarTi, mouynHarouu 3 0-
ro 6aiita TEMPERATURE LSB i 3akinuyroun BocekMuM — CRC;

Copy Scratchpad [48h] — xomiroBaTu mam'sth. [atunk ckomitoe Bmict O3I1 — Ty i Ty B
EEPROM.

DS18B20 Arduino
— Rx
— Tx A0 —
GND DQ VDD
— D2 Al
1 2 3 — D3 A2 —
— D4 A3 —
—1 D5 A —
4R1Tk —1 ps A5 |—
’ — D7 AB—
— D8 ATH—
— Do
D10
D11 HE
—| D12
| i —
D13 -

Puc. 4. ITigxknrouenss natuuka DS18B20 no Arduino

[TocnmimoBHICTP KOMaHI Ui OTPUMAaHHS JaHWX BiJl JaTddKa IPO TEMIEPATypy:
1) Buxonatu RESET i momyk mpuctpoiB Ha minii 1-wire; 2) Bumatu komanay 0x44, mo6
3alyCTUTH KOHBEPTAI[II0 TeMIIepaTypu JaTdukoM; 3) mouekatu He meHmie 750 mc; 4) Bumatu
komanay OxBE, mo6 paxysaru O3Il naruuka (maHi mpo temmneparypy OyayTh y MEpIIUX ABOX
Oaifrax).

JKuBiieHHS naT4MKa MOYKE 3A1HMCHIOBATHCS JIBOMa CIIOCOOaMU: 30BHINIHIM JKHBJICHHIM (3
IpoTH) ab0 mapa3uTHUM (KUBIIEHHS BiJ mMHM, 2 ApoTu). Cxema MiIKIIOYeHHS AaT4yuKa Bijl
30BHINIHBOTO KUBIIEHHS 10 Arduino 300pakeHa Ha puc.4.

Jlnist poboTH 3 1aTuMKaMu 3 iHTepdelicoMm 1-wire MOXKHa BUKOPUCTOBYBATH O€3KOIITOBHY
610mioTexy Onewire. CkeTd oTpuMaHHS JaHUX 3 AaTuuka temnepatypu DS18B20 i BuBeneHHs
JaHUX JI0 TMOCIiTOBHOTO OPTY 3a J0MoMororo 0i0miorekun Onewire HeBEACHUN HAMU HUXKYE.

#include <OneWire.h>

OneWire ds(10); // minig 1-Wire Oyne Ha pin 10

void setup(void)

{

Serial.begin(9600);

}

void loop(void)

{

byte i;

byte present = 0;
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byte data[12];

byte addr[8];

if ( !ds.search(addr)) {

Serial.print("No more addresses.\n");

ds.reset_search();

return;

}

if ( OneWire::crc8( addr, 7) != addr[7]) {

Serial.print("CRC is not valid!\n");

return,

}

if (addr[0] != 0x28) {

Serial.print("Device is not a DS18B20 family device.\n");

return;

}

ds.reset();

ds.select(addr);

ds.write(0x44,1); // 3amyckaeMo KOHBEPTAIliIO0 TEMIIEPATypH

delay(750); // uexaemo 750 mc

present = ds.reset();

ds.select(addr);

ds.write(0xBE); // untaemo O3II natunka

for (1=0;1<9;i++) { // onpanroByemo 9 GaiiT

data[i] = ds.read();

Serial.print(data[i], HEX);

Serial.print(" ");

}

// 06UnCIIOEMO TEMIIEpaTypy

int HighByte, LowByte, TReading, Tc_100;

LowByte = data[0];

Serial.print("LB= ");Serial.print(LowByte, HEX);

HighByte = data[1];

Serial.print(" HB= ");Serial.print(HighByte, HEX);

TReading = (HighByte << 8) + LowByte;

Tc_100 = TReading/2;

Serial.print(" T = ");Serial.print(Tc_100);

Serial.println();

}

OkpiM 1pOTO, CremianbHO s TemneparypHux aatdukiB Dallas (Ds18s20, Ds18b20,
Ds1822) crBopena Arduino-6ubnuotexa Dallastemperature, 3aBaHTaXUTH SKy MOXHa Ha
CTOpIHIII https://github.com/milesburton/Arduino-Temperature-Control-Library. Cxketu

OTpUMaHHS JaHMUX 3 jAaryuka temneparypu DS18B20 i1 BuBeAeHHS AaHMX 1O MOCJIEIOBHOTO
nmopty 3a gormomMoror 6i16mioTexkn Dallastemperature HaBeieHUiA HIKYE.
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#include <DallasTemperature.h>
DallasTemperature tempSensor;

void setup(void)

{

Serial.begin(9600);

tempSensor.begin(10); / naTauk Ha 10 mopt

}
void loop(void)

{
switch(tempSensor.isValid())

{

case 1:

Serial.println("Invalid CRC");

tempSensor.reset(); / mepe3aBaHTaXUTH MPUCTPIH

return;

case 2:

Serial.println("Invalid device");

tempSensor.reset();

return;

}

Serial.print(" T = ");Serial.print(tempSensor.getTemperature()); // BianmpaBuTH
TEMIEPATYPY

Serial.println(); // mepeHeceHHs! CTPOKH

}

MIiKpOKOHTPOJIEPH BHKOPUCTOBYIOTHCS MPAKTUYHO Y BCIX €NEKTPOHHUX TPUCTPOSX, SIKi
HAC OTOYYIOTh, TOMY (OpMyBaHHS Yy MalOyTHIX BYHMTENiB ()i3MKH HABHUOK MPOTpaMyBaHHS
MIKPOKOHTPOJIEPIB € aKTyaJIbHUM 3aBJIaHHSM ChOTOJICHHS.
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Andriy Ryabko, Roman Kukharchuk
Oleksander Dovzhenko Hlukhiv National Pedagogical University
USING OF DIGITAL SENSORS IN THE PHYSICS TRAINING

The article is focused on the problem of usage computers as a measuring device in
organizational process of the physical laboratory experiment. The device is based on the DS18520
digital thermometers. The thermometer connects to an USB port.
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The DS18B20 digital thermometer provides 9-bit to 12-bit Celsius temperature measurements
and has an alarm function with nonvolatile user-programmable upper and lower trigger points. The
DS18B20 communicates over a 1-Wire bus that by definition requires only one data line (and ground)
for communication with a central microprocessor. In addition, the DS18B20 can derive power directly
from the data line («parasite powery), eliminating the need for an external power supply. Each
DS18B20 has a unique 64-bit serial code, which allows multiple DS18B20s to function on the same 1I-
Wire bus. Thus, it is simple to use one microprocessor to control many DSI8B20s distributed over a
large area. Applications that can benefit from this feature include HVAC environmental controls,
temperature monitoring systems inside buildings, equipment, or machinery, and process monitoring and
control systems.

Benefits and Features: Unique 1-Wire® Interface Requires Only One Port; Pin for
Communication; Reduce Component Count with Integrated; Temperature Sensor and EEPROM;
Measures Temperatures from -55°C to +125°C (-67°F to +257°F); £0.5°C Accuracy from -10°C to
+85°C; Programmable Resolution from 9 Bits to 12 Bits;, No External Components Required; Parasitic
Power Mode Requires Only 2 Pins for Operation (DQ and GND),; Simplifies Distributed Temperature-
Sensing; Applications with Multidrop Capability; Each Device Has a Unique 64-Bit Serial Code Stored
in On-Board ROM; Flexible User-Definable Nonvolatile (NV) Alarm Settings with Alarm Search
Command Identifies Devices with Temperatures Outside Programmed Limits; Available in 8-Pin SO
(150 mils), 8-Pin uSOP, and 3-Pin TO-92 Packages

This paper discusses the possibility of a hardware-software platform Arduino, as a relatively
simple and flexible tool that could occupy a niche in the research tools.

Keywords: digital sensor, computer, experiment, temperature, programmable microcontroller,
Arduino.

A.B. Psaoko, P.II. Kyxapuyk
I nyxoséckuii HayuoHanbHwlll nedazo2uyeckutl yuusepcumem umeru Anexcanopa JJoearcenko
HUCIIOJIb30BAHUE IU®POBBLIX JTATUUKOB HA YPOKAX ®U3UKU

B cmamve paccmampusaemcs npobrema ucnonv3o8aHus Ha ypokax usuxku mepmomempa Ha
OCHOBe YUPPOB020 0amyuKa U MEXHOLO2US CAMOCHOAMENbHO20 U320MOBIEHUS U NPOSPAMMUPOBAHUSL
amozo ycmpoticmsa. Tepmomemp ocrhosan na muxkpocxeme DS18B20 u nooxnowaemces k nopmy USB.

DS18B20 — smo yughposoii mepmomemp ¢ npocpammupyemvim paspeuienuem, om 9 do 12-bit,
komopoe modcem coxpauamscs ¢ EEPROM namamu npubopa. DS18B20 oomenusaemcs dauHvimu no
1-Wire wune. Juanazon uzmepenuii om —5°C 0o +125°C u mounocmoio 0.5°C 6 ouanazone om —10°C
0o +85°C. B oOononnenue, DSIS8B20 moowcem numamvcs HANPANCEHUEM JUHUU OAHHLIX NpU
OmMCymcmeuu 8HewHe20 UCMOYHUKA HANPAXCeHUs. [lamuuK MOJCHO YCHEWHO UCHONb308AMb 8 Y4eOHOM
aKcnepumenme no gusuxe. B pabome maraice 00CyHCOAIOMCA BOZMONCHOCIU ANNAPATNHO-NPOSPAMMHOU
naamgpopmor Arduino.

Knwuesvie cnosa: yugposoii Odamuux, KOMnblOmep, OKCHEPUMEHM,  meMnepamypd,
npocpammupyemulil MUKpOKOHmpoiep, Arduino.

BIJOMOCTI ITPO ABTOPIB

Kyxapuyk Poman IlaBioBMY — KaHIMAAT TENaroriyHuX HAyK, JOUEHT Kadenpu Qizuko-
MaTeMaTH4YHOi OCBiTH Ta iH(opMaTuku [ ITyXiBCHKOT'O HAIliOHAIHFHOTO TENAroriyHOTO YHIBEPCHUTETY iM.
Onexcannpa JloBkeHKa.

Kono nayrxosux inmepecig: mpoOneMun MeTOIUKH HaB4YaHHS ¢izuku, BukopuctanHs IKT y
HaBYaIbHO-BUXOBHOMY Mpo1eci 3 pi3ukHu.

Paoko Amnapiii BikTopoBWY — KaHaWJaT TeNarorivHUX Hayk, crapiiuid BUKIanad kadeapu
¢di3MKo-MaTeMaTHYHOI OCBITM Ta iH(GOpPMATHKK [ JIyXiBCHKOTO HAIIOHAILHOTO MENaroriyHoro
yHiBepcuteTy iM. Onekcannpa JloBxeHka.

Kono Hnaykosux inmepecig: THMTaHHSA GI3UKHM Yy [IKUIBHOMY Kypci NPHPOJO3HABCTBA,
BUKOPUCTaHHS iHQOpMAIiHIX TEXHOJIOTIH Yy mpolieci BUBYCHHS (Qi3UKH.
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