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ANEKTPUYECKUE CBOUCTBA AMOP®HbIX YINMEPOAHbBIX
NMEHOK C TIPA®UNTONOAOBHOU CTPYKTYPOU

. A. Koanenko, U. A. BpyoJesckuii

benopycckuii 2ocyoapcmeennsiil ynusepcumem un@opmamuxu
u paouosnekmponuxu, 2. Munck

Hccneoyromes snexmpuueckue c80lCcmMed amMopPubix yenepooHbIX NIeHOK epagdumonooodHoll
CIPYKIYPbl Momyunoil 50 HM, NOJYUEHHBLIX MemOoOOM DIEeKMPOHHO-IYYE8020 UCHAPEHUS HA
CHEKNAHHBIX NOONONCKAX ¢ Huxeneguim cioem. Hccaedosanus npoeoounics ¢ UCHONb308AHUEM
MEMOO08 U3MEPEHUS BOAbM-AMNEPHBIX XAPAKMEPUCHIUK U USMEPEHUT eMKOCIU 6 OUANA30He HAN-
padcenuti om —3,5 00 +3,5 B. Ilonyuenuvie pe3yivmamsl MO2Yym Obifb UCNONb306GHbL NPU paspabomie
NEKMPOHHBIX YCHPOUCHE HA OCHOBE AMOPPHBIX Ve POOHBIX NIEHOK.

KiroueBbie ciioBa: aMop(dHBIH yriepos, NOIYIPOBOAHUKOBBIC CBOWCTBA, BOJBT-AMIICPHASL
XapaKTEPUCTHKA.

ELECTRICAL PROPERTIES OF AMORPHOUS CARBON FILMS
WITH GRAPHITE-LIKE STRUCTURE

D. A. Kovalenko, 1. A. Vrublevsky
Belarusian State University of Informatics and Radioelectronics, Minsk

This work investigates the electrical properties of amorphous carbon films with graphitelike
structure having thickness of 50 nm, obtained by electron-beam evaporation onto glass substrates
with nickel layers. The investigations were carried out using measurements of current-voltage
characteristics and capacitance measurements in the voltage range from —3.5 to +3.5 V. The
obtained results can be used in the development of electronic devices based on amorphous carbon films.

Keywords: amorphous carbon, semiconductor properties, current-voltage characteristic.

AmopdHBIi yriaepon Omaromapsi CBOeH yHHKAJIbHOW CTPYKType SIBISIETCS OAHUM M3
NEePCIEeKTUBHBIX MaTEPUANIOB /JI1 COBPEMEHHOM 3JeKTpOHUKU. OHAKO €ro 3JIeKTpUIecKue
CBOWCTBa, OCOOEHHO TOHKUX IUICHOK, OCTAOTCA HENOCTATOYHO M3yYEHHBIMU H3-32 CIIOXK-
HOCTU (POPMUpPOBAHUST YTIEPOAHBIX TUIGHOK ¢ rpadurononodbnoii ctpykrypoi. Ocolyro
ponb B (POPMHUPOBAHMM SJEKTPUUYECKUX CBOWCTB HWIPAIOT TPAHMLBI pasfena «MeTajll-
IUIEHKaY, YTO JeaeT HeOOXOAMMBIM MPOBEACHHE KOMIUIEKCHOTO mccienosaHust BAX B
IIMPOKOM JTHATIa30He HAMPSDKEHUH A pa3pabOTKH HOBBIX AJIEKTPOHHBIX Y CTPONCTB.

Ha crexyisiHHBIE TIOIJIOKKU ¢ HUKEJNEeBbIM cjoeM (100 HM) METOIOM 3JIEKTPOHHO-
Jy4eBOrO MCIAPEHUS] B BAKyyM€ OCAXKIAIUCh TOHKHE aMOP(HBIE YIIEPOIHBbIE TUICHKH
rpaduronogo0HON CTPyKTYpbl TOMUHON ~50 HM. Ilocie ocakaeHus TUIGHKH MOABEpra-
JHCh OTXKHUTY B BakyyMe npu Temrneparype 973 K B Teuenne 9 MuHyT (naBiieHHE KaMepbl
5-10 ITa).

Jnst uzyuenuss BAX u u3MepeHuit eMKOCTH METOJIOM 3JIEKTPOHHO-JIyU4€BOrO HCTape-
HUSI HUKEJS 4epe3 MacKy Obuid COPMHPOBAHBI BEPXHHE METALUTUUECKHE KOHTAKTHI TOJI-
umHON 100 HM ¢ momanso 800 x 800 MxM. MU3MepeHuss mpOBOAMIMCH HA PETUCTPATOPE
Progress-3000 npu Hanpsbxenuu ot —3,5 no +3,5 B. Ilepen xakapiM u3MepeHUeM CTPyK-
TyPy BBIAEP>KUBAIH MO HANPSDKEHUEM B T€YeHUE | MUHYTHI Uil yCTPAHEHUs IEPEXOAHBIX
MIPOLIECCOB U MOJYYEHUs] TOUHBIX MOKA3aHUN TOKA.

PesynpraTel M3MepeHH MOKa3add CUMMETPHYHOCTh MPSAMBIX M OOpaTHBIX BETBEH
BAX amop(HBIX yIriepOnHBIX IMJICHOK rpadUTONONO0OHOH CTPYKTYPBI, YTO OOYCIOBJICHO
OMHYECKUM KOHTAaKTOM HHKENs ¢ yriieponHout mieHkoi (puc. 1). Kak m3BecTHO, mpu u3-
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MCHCHHU SJICKTPUIECCKOro MOJA MPOUCXOAUT UBMEHEHUEC TTOJIOXKEHUA YPOBHSA q)epMI/I B 30-
HE JIOKaJIM30BAHHBIX COCTOSTHUMN, BIUSIOLIEE HA HJIEKTPOHHBIN NEPEHOC HOCUTEIEH 3apsina,

910 Ha6J'II'OI[aeTC$I B HAIINX UCCJICIOBAHUAX.
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Puc. 1. BompT-aMmiepHas XapaKTEpUCTHKA TPauTONOI00HON YTIIICPOAHCTOH IIIICHKH
TIPH TIOJIOKUTEIEHOM M OTPHUIATSILHOM HATIPSDKCHUH CABHTA (@) M 00BEAMHEHHBIC
mpsAMasd u 00paTHAS BETBH BOJIbT-AMIICPHOMN XapaKTePHCTHUKH (0)

HsmepeHrie BONBT-aMIIEPHBIX XaPAKTEPUCTHK IO3BOJISET MPOAHAIU3UPOBATh YIENbHOE
CONPOTHUBJIEHUE P, U3YUUTh BIMSHUE JOKAJIU30BAHHBIX COCTOSHUI B 3aMpeIleHHON 30He [y U
ONPENENTUTh THIT 3aPSITHBIX LEHTPOB (JIOBYIIKH, TOHOPBI MJIA aKIENTOpPBI) [2]. ITH COCTOSIHUS
CBSI3aHBI CO CTPYKTYPOH YIJIEPOAHOH ceTH U epeKTaMu B Hell, BKIIFOUAsi BAKAHCHH, MEXKY3JI0-
Bbl€ aTOMbI U He3aBeplueHHbIe cBsi3u. AHanu3 BAX nos3sonun onpenenuTs NOBEAEHUE JIOKA-
JIM30BAHHBIX COCTOSIHU MPU 3aXBaTE HOCUTENEH 3apsia 13 31eKTpoaos [3].

Ha puc. 2 npencrasieHsl ABe KpUBbIE BOJBT-aMIIEPHON XapaKTePUCTUKU: KpUBas [ —
NPU HApacTaHUU HaNpsDKEHUs, KpuBas 2 — NP NaJeHUN HalpsKeHUs.

OTtcyTcTBHE THUCTEpe3rca MeXIy STUMH KPUBBIMU yKa3bIBa€T Ha OTCYTCTBUE DJIEK-
TPUUECKONH NOJAPU3ALMH IJIEHOK YIJIepoa, YTO SIBJSETCS BAXKHBIM YCJIOBHEM I X
NPUMEHEHHUS B MUKPO- U HAHO3JIEKTPOHHBIX yCTPOICTBAX.
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Puc. 2. BoxpT-amMmiepHas XapaKTEPUCTHKA TPA(UTOIOI00HOH YTIICPOIHOH TUICHKH TIPH
CKAaHMPOBAHWH HATIPSLKCHIS M TIAJICHUN HATIPSDKCHUS B TTOJIOXKHUTEIBHOM 00MacTu
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B pesynbraTe nmpoBeneHHBIX HCCIEAOBAHUN yCTAHOBJIEHbI OCHOBHBIE 3aKOHOMEPHO-
CTH 3JICKTPOHHOTO IEpeHoca B aMOp(HBIX YIIEPOOHBIX IUIEHKaX rpaduTononodHoM
CTPYKTYpbL. AHaNU3 BOJBT-aMIIEPHBIX XapaKTEPUCTHUK I10KAa3all, YTO MEePEHOC HOCUTEJeH
3apsga Ompeaensercs JIOKaJIU30BaHHBIMU COCTOSIHUSIMH B 3alpelLieHHON 30He, KOTOpble
TECHO CBSI3aHBI CO CTPYKTYPOU YIIIEPOIHON ceTu U HajguuueM aedextos B Hell. OTCyTCT-
BUe rucrepesnca Ha BAX yka3piBaeT Ha CTaOMJIBHOCTB 3JIEKTPUUECKUX CBOICTB HCCIIe-
ayeMbIx CTpyKTyp. [lonyueHHbIe pe3yapTaThl MOTYT OBITh HCIIOJIb30BaHbI MPH pa3padoTke
3JIEKTPOHHBIX YCTPOHCTB HA OCHOBE aMOP(HBIX yTIEPOIHBIX IUICHOK, YTO MOATBEPIKAAET
MPaKTUYECKYI0 3HAYUMOCTb IIPOBEIEHHbBIX UCCIIET0OBAHUI.
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