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EJEKTPOHHUI TEPMOMETP I3 TOJIOCOBHAM IOBIJOMJIEHHSIM
TEMIIEPATYPU

MM. Honimyk, JL.M. Jdaunmox, }O.B. Bynenko. EjexkTpoHHuUii TepmomeTp i3 roocoBuM MNOBiAOMJIEHHSIM
TeMIepaTypu. Y CTaTTi IPEACTaBICHO ONISA €JIEKTPOHHUX HPHUCTPOIB CYJacHOTO OyMMHKY, KIacH(]iKamiro BUMipPIOBAIBHHX
MIPUIAiB, HIPOIEMOHCTPOBAHO: IPYKOBAaHY IUIATy IPHCTPOIO, MPHUHIUIIOBY CXEMY Ta CTPYKTYpHY CXeMy MiKpOKOHTpOJIepa,
PO3pOOICHO BIMIPIOBANIBHUI IIPHIIa ] TEMIIEPATYPH i3 TOJIOCOBUM IOBIIOMIICHHSIM.

Kurouosi cioBa: tepmomerp, AVR, AT7294C, MiKpOKOHTpoOJIEp, IPYKOBaHa ILiara, KOMIIATOP, BUMIPIOBANBHUH MPHIIA,
TOJIOCOBE YIPaBIIiHHS

H.H. HNonummyk, JLH. Jdanmnok, FO.B. ByaeHko. JeKTpOHHBIN TepMOMETpP € T0JOCOBBIM COOOIEHHEM
TeMIeparypsl. B crarbe npencraBieH 0030p 3JEKTPOHHBIX YCTPOICTB COBPEMEHHOIO JIOMa, KIACCH(HKALMIO H3MEPUTEIbHBIX
nprOOpOB, MPOJCMOHCTPUPOBAHO IICUATHYK IUIATy YCTPOWCTBA, NPUHLMIHAIBHYIO CXEMY M CTIPYKTYPHYIO CXEMY
MHKPOKOHTPOJIIEp, pa3paboTaHbl H3MEPHUTEIBHbIN MPUOOP TEMIIEPATYPhI C FOJIOCOBBIM COOOLICHUEM.

KutoueBsie ciioBa: Tepmomerp, AVR, AT7294C, MUKPOKOHTPOJLIEP, TeYaTHAS IJIaTa, KOMIIATOP, U3MEPUTEIbHBIIT
npuodop, roJiocoBoe ynpapJieHue

M.M. Polishchuk, L.M. Danulyk, J.V. Bydenko. Electronic thermometer temperature voice message. An overview
of modern electronic devices at home, classification instrumentation, shown to the printed circuit board unit schematic diagram
and block diagram of a microcontroller designed gauge the temperature of the voice message.

Keywords: thermometer, AVR, AT7294C, microcontroller, PCB, kompator, gauge, voice control

Beryn. CyyacHuil OynMHOK Ba)KKO YSBUTH 0€3 €NEKTPHUYHHMX HPUCTPOIB — BiA BKEe 3BUYAHHOI
“eKOHOMIYHOI” OCBITIIOBAJIBHOI JIAMITH JI0 CKJIaJIHUX KOMIT IOTEPHUX cucTeM. JIJisl CipoIeHHsT KepyBaHHs
HUMH Ta 00’€IHAHHS B OAHY IICHTPATI30BaHy MEPEXKY po3poOiieHi pi3HOMaHITHI cuctemu. HaiinpocTinri
eNIEKTPONIPHUIIAAN, Ha KINTAJT JIAMIT OCBITJICHHS, 00IrpiBaviB Ta eNeKTPUYHI PO3ETKH, KEPYIOTHCS MPOCTHM
BMHKaHHSAM-BUMHKaHHSIM 3a Jjonomororo pene [1]. Ckmagimn mnpuctpoi, ski MicTaTh B co0i
MIKPOKOHTPOJIEP UM MiKpPOIPOLIECOpP, OTPUMYIOTh KEPYIOUi CUTHAIIM 110 OIHOMY 13 MPOTOKOIIB OOMIHY Ta
BUKOHYIOTh BKazaHy fit0 [2]. BumiproBanbpHuii npunaa — 3aci0 BHMIpIOBaHb, B SIKOMY CTBOPIOETHCS
Bi3yaJbHHI a00 aKyCTHYHWUH CHTHal BHMIpIOBaJbHOI iHQoOpMmanii. OcCHOBHe iX mpu3HaYeHHS —
Bi3yaJIbHHIA MIOKa3 BUMIPIOBaHOI iH(popMarii.

B Ham yac BUMiproBaJbHI MpUiIay KIacu(ikylOThCS 32 HACTYITHUMH O3HAKaMH '

—3a BHJIOM TIOAaHHsI iH(opMaIlii;

—3a BUJOM CTPYKTYPHOI CXEMH;

—3a THIOM O0YHCIIOBAJILHOTO MPHUCTPOIO;

—3a XapaKTepoM BUKOPUCTAHHS,

—3a BUJIOM €HEPrii [0 BUKOPUCTOBYETHCS,

VY 3B’S3Ky 3 IIMPOKUM PO3BUTKOM KOMIUIEKCHOI aBTOMaru3alii BHUPOOHMYMX THPOLECIB i
EKCIepUMEHTANILHUX JIOCHI/PKeHb 13 3actocyBaHHsM EOM 3pocTaroTh BIAMOBIJHI BUMOTH JIO
BUMIPIOBaIbHOI TEXHIKH:

— MIiJBUIICHHS TOYHOCTI, MIBUAKOAII, YyTIMBOCTI MMPU BUMIPIOBaHHI BEIHYUH, SIKi 3MIHIOIOTHCS;

—3IiiCHEHHA TOBHOI aBTOMAaTH3alii CKJIAJHUX NPOLENyp NpPSIMUX, HENPSAMHUX, CYKYNHHX 1
CYMICHUX BHMIpIOBaHb;

—BHJa4Ya pe3ylbTaTiB BUMIpIOBaHb Yy KomoBaHiii Qopmi Oe3nmocepenHbo iHdopMauiiiHO-
BHUMIpIOBAJIbHIN CHCTEMI,

Lli 3aBmaHHs BHPIMYIOTh LU(PPOBI BUMIPIOBAIbHI MpUJIaAd, MOMMPEHHS SKAX 3yMOBICHE
HACTYITHUMH IlepeBaraMH IMX 3aco0iB BHMIPIOBaHHS IOPIBHSAHO 3 AHAJIOTOBUMH BHUMIpIOBAIbHUMH
npunagamu. LIBuakomis 1O COTeHb, MITBHOHIB BHMIpIOBaHb y CeKyHAy. Bucoka iHdopmamiiina
CIPOMOXHICTh IM(PPOBUX BIIUTIKOBUX MPHIaAiB 3HAYHO MIABHILYE 3NATHICTH OEpPaTropa A0 CIPUHHATTS
iHpopmanii. Tomy LIBII MatoTh kpiM H(pOBUX BiUTIKOBUX IMPUCTPOIB BUXIJ Y BUINIAII KOLY AJIS 3B’ SI3KY
3 EOM, mpuctposmu mam’siTi abo mpuHTepaMu. BHcoka TOYHICTH, fKa IEPEBHILYE HPU HAasIBHOCTI
aBTOMaTHMYHOI OOpOOKM  pe3yabTaTiB BUMIPIOBaHb TOYHICTH LUPPOBUX MPUIAAIB  PYYHOrO
3piBHOBa)XyBaHHS. BifCYTHICTh Cy0’€KTHBHOI MOXMOKM pe3yinbTaTy BUMIDIOBaHHS, HasBHICTH siKoi (Tpu
OOMEXEeHI JOBXHHI MIKAJIK) JIMITYe MaKCHMAJIbHO JOCSKHY TOYHICTh aHAJIOTOBHX IOKa3yHOYHX
npuiafis. HasBHICTh BUXOAy y BUIVISII KOJOBOTO CHTHAIY, 3pYYHOro sl HUQPPoBOI 0OPOOKH, a TaKox
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IUIsl 3araM’ITOBYBaHHs 1 mepenadi. MOXIMBICTh aBTOMAaTHYHOI KaJiOpOBKM 1 aBTOMAaTH4YHOTO BBEICHHS
MOMpPaBKK Ui  3MEHIICHHS CHUCTEMAaTH4HOI MOXHOKH. MOXIUBICTE yCEpeAHEHHsI pe3yJbTaTiB
BHUMIPIOBaHHS JUIS 3MEHIICHHS BUMAIKOBHX ITOXHOOK.

IocranoBka npoOaemu. LlnppoBuMH Ha3MBAIOTHCS TaKi BUMIPIOBANbHI NPWIAAM, B SKHX
BHUMIpPIOBaHa BEJIMYMHA aBTOMAaTHYHO B PE3yNIbTaTi KBAaHTYyBaHHS, TUCKPETH3allii, HOPIBHAHHS, HIU(POBOTO
KOJYBaHHS 1 BIAMOBIAHUX OOYUCIICHB TIOCTAE Y BUDIISIIII KOMY, 1[0 BUPaXKA€ 3HAYCHHS ITi€1 BETMYHHU.

TepMoMeTpH i3 TOTOCOBHM CIOBILIEHHSIM € aKTyaJJbHUMH fK 1 B TOOYTi Tak 1 Ha MiANPUEMCTBAX YU
ycTaHoBax Je€ MoTpiOeH MOCTIMHHMK KOHTPOIb 3a TEMIEPATypOI0, TAKOK BiH B CTaHE B HATOAI JUIS JIIOACH
i3 OOMEXKEHUMH MOXIUBOCTAMHU. [OJOBHOIO MOro mepeBarol0 TaKUX MPHUCTPOIB € HE TUIBKH iX
VHIBEpCaJIbHICTh, a TaKOX 1X OE3MEeYHICTh Y BUKOPHUCTAHHI, OCKUIBKH Y IPUCTPOi HE BUKOPUCTOBYETHCS
PTYTh, a Y KOPITYCi HEMa€ CKJIa sIKe MOYKHA PO30UTH. BUTBIICTh TEPMOMETPIB i3 TOIOCOBHM CIIOBIIIIEHHSAM
KEpYeThCS 32 JOMOMOTOI0 KHONKM Ha TOIOBHOMY ONOWi MpHiaay, OCKUIBKM 1€ HaimpocTime Ta
Haiinemese pimeHHs. [onoBHU ONOK Ta HaTYMK TeMIlepaTypd 3'€lHaHI 3a JOMOMOrol0 kabemo abo
pamio mepemaBada. Po3poOka OMOKETHOTO MPHUCTPOI0 BHUMIPIOBAHHS TEMIIEpaTypd i3 TOJOCOBUM
MOBIJOMJICHHSIM 13 MOMKIIMBICTIO MOJIEPHI3aLlil, MOXE CTaTl HOBUM PILlICHHSM Y PO3B’si3aHHI MPpoOIeMHu.

AHani3 icHyrouux cnoco6iB. Ha cporomHilHi JeHb HPOMHUCIOBICTIO BHUPOONSETHCS BEIHKA
KUIBKICTh PI3HOMaHITHUX BUMipIOBaJbHUX MPUIIAJIiB, IPOTE MEPEeBaKHA OUIBIIICTh Ma€ BEIUKY BapTiCTh.

Ha yxpaincbkoMy puHKY LM(POBHX BHMIPIOBaJbHHX HpPUJIAiB i3 TOIOCOBOIO a00 Bi3yaJIbHOIO
MOAa4eI0 TEMIEepPaTypH OCHOBHY JIaHKY MOCIB COLialIbHO-KOMEpPLIHHIHA MpoeKT XapKiBCbKUN COLiaabHO-
peabiniTaiiiHui LHEHTP HE3PSAYMH 1 MiANPUEMCTBO 00'eIHAHHS TpoMasiH «JlemMyp», akuil 300pakeHoO Ha
puc. 1. BoHM BHIOTOBISIOTH PI3HOMAHITHI MPHCTPOI IJsl TOJErMIEHHA MOOYyTy, CIOCTEpEKEHHS Ta
JIONIOMOTH B TOBCSKAEHHOMY XHUTTi. Lle mpucTpoi Taki sSik: TepMOMETpH, TONMHHHUKH, Tele(OHHU, BarH,
KaJNbKYJSTOPH Ta iH.

Puc. 1. banakyuwnii repmomerp “I'pagyc — 05”

[IpoananizyBaBIIM JOCTYNHHA PHUHOK ISl IMOKYILS, JIETKO 3pOOMTH BHCHOBOK, IO IOCTYITHI
TEPMOMETPH MArOTh BHCOKY BapTicTh. Po3poOieHuii npucTpiii Ha 6a3i mikpokonTponepa AVR AT7294C,
Ma€ BUCOKI TepeBard Iepex KOHKypeHTamH. [laHa po3poOka I03BOJSIE CYTTEBO 3MEHIIMTH BapTiCTh
npuiIazy.

Buxnan ocHoBHoro martepiaiy. IIponoHyeThCsl BUMIpIOBAIBHUN TpWiaj, SKUH CKIagaeThCsS 3
TaKUX ABOX OJIOKIB: TOJIOBHHM ONOK Ta OJOK JaT4MKa TEMIIEpaTypH, SIKMW MpeAcTaBieHO Ha puc. 2. B
SKOCTi KepyBaIbHOTO MPUCTPOIo Oyno o6paHo MikpokoHTpoiep AVR AT 7294C — npencraBHUK ciMeiicTBa
OIHOKPHCTAJILHUX MIKPOKOHTpoJepiB amepukaHnchkoi dipmu Atmel. CtpykrypHa cxema MiKpOKTpoiepa
npezcTaBieHa Ha puc. 3
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Puc. 2. 3aransHuii BUIIISA €IEKTPOHHOTO TEPMOMETPA 3 TOJIOCOBHM YITPABIIHHAM
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Puc. 3. CtpykrypHa cxema mikpokorponepa AT7294C

Mikpocxema BukoHaHa B craHmaptHomy DIP - xopmyci i mae 20 BuBomiB. OcHOBHa mepeBara
JAHOTO MIKPOKOHTpOJIEpa - 1€ CYMICHICTh 332 CHCTEMOIO KOMaHJ 3 HIMPOKO MOLIMPEHOI0 MIKPOCXEMOIO
¢dipmu Intel - MCS-51 (pamsucekuii anamor 1816BESL). Po3poOHHMKHM CTaBWIIM 3aBIaHHS CTBOPUTH
MIKpPOCXEMY, MaKCUMaJIbHO CYMICHY 31 CBOIM aHajorom, aje MpH HbOMY Ma€ MEHII radapuTd i OiTbII
3py4HY B 3aCTOCYBaHHI.

VYV KOHTpoIepl BiACYTHI peKUMH POOOTH II[0 MOTPEOYIOTh 30BHIIIHIX 3B'S3KIB 13 MIKpOCXEMaMHu, a
TakoXk BOYIOBAaHMH TaKTOBHH TEHEpaTop, B SIKOCTI MaM'siTi KOMaHI 3aCTOCOBAaHE EIEKTPUYHO
MepenporpaMoByBaHUM MMOCTifHUNA 3anam'aToBylounid mnpuctpif. Takok 10 mepeBar MIKpOCXEeMH
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AT89C2051 BiAHOCUTHCS HASBHICTh PEKUMY 3aXHCTy MPOrpaMH, B MaM'siTb IPOrpaM MIKpPOCXEMH Bil
HECaHKIIOBaHOTO KomitoBaHHs. [IprHIINIIOBa cxeMa MPUCTPOIO 300paXkeHa Ha puc. 4.
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Puc. 4. Ilpuaiunosa cxeMa MpUCTPOIO

Mixkpocxema AT89C2051 siBnsieThCS LEHTPATBHUM KEPYIOUHM MPUCTPOEM, KA OTPUMYE KHUBIICHHS
+4-5 B i3 [pKepena Hampyrd BCTAHOBJIEHOT'O y KOPIIYCi NPUCTPOIO. Y PEeXUMI BUMIPY M «O3BYUEHHS»
TeMIeparypH, criokuBae ctpyM He Oinbine 40 MA (npu Hanpys3i xuBiaeHHs 5 B Ta onopy auHamika 8 Owm).
[Ticnst «03By4eHHS» MpUiIall IEPEXOIUTh B PEKUM MIKPOCIIOKHMBAaHHS Ta CIOKMBAE CTpyM He Ounbiie 3
MKA TOMY BCTAQHOBJIEHHS BHMHKaua JKHBJICHHS He OOOB'A3K0BO. JlaTuMkoM TeMIlepaTypu
BUKOPUCTOBYEThCS IH(poBuid maryuk Temneparypu DS18S20 3 1-mpoBimHuMm iHTepdeticom (mmHa
MicroLAN) ¢ipmu DALLAS. Jlatuuk 3a6e3neuye Tounicts Bumipy +/- 0.5 rpanyca Lenscis. ¥ npunani
BHUKOPHCTOBYETHCSI KPOK BUMIPY OIMH Tpanyc. Mexka BUMIpIOBaHHA TeMIleparyp naryukoM Bix -50 no +89
rpaayciB Llenbcis. Jaruuk Moxke 3'€IHYETbCA 13 ENEKTPOHHUM OJIOKOM TPBOX-IIPOBIAHOIO JIIHIEHO
(3aranmpHui, iHpOpMaLiifHUI, Ta *uBIeHHs) NOBKUHOK 10 100 M. «3BykoBi» (aitmm 3anucani Ha [1K i
«3KaTi» CTaHIAapTHOK mporpamoro  «3Bykozamuc» Windows. «3BykoBi» (aitmum 3amucaHi B
eHeproHesanexny mam'ate DD2 24C256. I[lporpama pobOoTh 3amucaHa y MporpaMHy IIaM'siTh
MmikpokoHTponepa DD1 AT89C2051. Ilicist 3uuTyBaHHSA TEMIIEpaTypyd MIKPOKOHTpOJIEp O3ByUye ii 3a
JONIOMOTOI0 TOCiIOBHOT BUOiIpKM 13 uactororo 5,5 k[l 3HaueHb aMIUIITYyIM 1 YCTaHOBKM ii Ha
pesucTopHoMy IudppoBo-aHaOroBoMy meperBoproBadi R4-R8. Tpansucrop VT - mincumioBau crpymy
JUTSL HU3bKOOMHOTO TYYHOMOBIIS BA.

BigTBopeHHsI 3Ha4eHHsS TEMIIEpaTypu - 3BYKOBE, HANPHKIAJ, IUIIOC ABAALATH I'STh T'PagycCiB
Lenbcis» abo «MmiHyc nmecsath rpaayciB Llenmbcis». Y BUMagKy HecHpaBHOCTI JIiHIT 3B'SI3KY 3 JAaTYUKOM
TEepMOMETp 03BYy4Uye nuie (pazy «rpanyciB Llenscis» Oe3 3HaueHHS TeMIiepaTypH.

Jnsa BuMipy W «O3BYYEHHs)» TEMIIEpAaTypd JOCTaTHbO KOPOTKOYACHO HATHUCHYTH KHOIKY
kepyBaHHsi. [licmsi  03BydyBaHHsS 3Ha4deHHS TEMIIEpaTypd TMpWIAA  IMEPEXOAUTH Yy  PEXHUM
MIKPOCTIO)KHBAHHS.

[Tpuctpiit Moxe Oyae MOOU(IKOBAHUN HUILXOM JONABaHHS IHIIMX AATYUKIB TEMIIEpaTypu, BHOIp
norpiOHoro Oye 3AiHCHIOBATHCH 3a JIOTIOMOTOK IMEepeMHKava, JUIS I[bOTO MOTPiOHO 00'€HATH CIIUTBHI
MPOBOAM Ta MPOBOAW JKUBIICHHS NAaTUYMKIB Temiieparypu. [laHa momudikaiis O3BOIUTH LUIAXOM HE
BEJIMKUX BHUTpAT, OTPUMYBaTH iH(OpPMALil0 Mpo TEeMIepaTrypy B Pi3HHX KiMHaraX, abo X 3a MeKaMu
OynuHKY.

JlpykoBaHy Iiaty [uisi PUCTPOr0 Oyio po3podieHo B mporpami Sprint Layout (puc. 5). Kimoui
MIKpOKOHTpOJIEpa Ta MIKpPOCXEMH TMaM'siTi IMO3HAa4eHi OTBOPOM 13 KBaJpaTHOIO OKAHTOBKOIO Ta
BCTaHOBIICHO B MaHEIbKH Ui 3pydyHOCTi. J[pyKoBaHa TuiaTta, KHOMKAa KEpyBaHHS, JKEPEJIO HAaIpyTH,
TYYHOMOBELIb Ta JAaTYMK TEeMIIEpaTypd BCTAaHOBJICHO B IUIACTMAacOBHUU Kopmyc. [laTumk TemmepaTypu
BUHECEHO JI0 Kparo KOPIyCy Ajsl OiNbIIOl TOYHOCTI BHMiproBaHHS. Bci gerami Ha miari po3TamoBaHi
KOMIIaKTHO, III0 A€ 3MOT'Y €KOHOMHUTH Ha 3araJbHOMY PO3Mipi IPUCTPOIO.

© Tonimyk M.M., Narumrok JI.M.,. Bynenko 10.B



212 Hayxosuii sicypran "Komn’1oTepHO-IHTErpoBaHi TEXHONOTII: OCBiTa, HAyKa, BAPOOHUIITBO"
Jhyyvk, 2017. Bunyck Ne 26

Puc. 5. JlpykoBana miata npucTporo

BucHoBku. 37ilicHEHO pealizalilo MPOrpamMHO-aapaTHOro KOMILJIEKCY Ha 0a3i MIKpOKOTpoIsiepa
AVR AT7294C. IlpoekT MOBHICTIO PO3pOOIEHUH Il BUMIPIOBaHHS TEMIIEpaTypy HaBKOIUIIHBOTO cepe-
nosuia. TepmoMeTp Moxxe OyTH PU3HAYCHHN ISl AUCTAHLIHHOTO BUMIPIOBAaHHS TEMIIEpaTypy B Pi3HUX
MICIISIX, HAITPUKJIA]] B KIMHATI Ta Ha ByJuIli. J[J1s 1[bOro ¢l BCTAHOBUTH JaTYMKH, 00’ €THABIIN 1X CITUTb-
Hi POBOAM Ta MpoBOAM >kuBJeHHs. [loTpiOHuii iHopManiiHUi TPOBia Tepesl BUMIPIOBAaHHSAM TeMIIepa-
TypH MOYKHa BUOMpATH 3a IOMOMOI'0I0 TIepeMUKaya.

TepMoMeTp 13 TOIOCOBUM MOBIJOMIIEHHSM PO 3HAYEHHS TEMIIEpAaTypH 3Haliie 3aCTOCYBaHHS B
TEXHOJOTTYHHUX Mpolecax, ¢ NOTPiOeH CIyXOBUH KOHTPOJD 32 TEMIIEPaTYpOIO UM TOJOCOBE IOBIZOM-
JICHHSI TIPO 3Ha4YeHHs Temreparypu. [IpucTpili € HemOpOruM, KOMIIAKTHHUM Ta MOXKE BHKOPHCTOBYBAaTHCh
AK y MOOYT1 Tak i Ha MANPUEMCTBAX /€ MOTPiOEH KOHTPOIb 32 TEMIIEPATYpOIo, a TAKOX CTaHe B HAromi
JIOISIM 13 BaZlaMu 30DY.
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