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PEAJIMBALIUSA IBYXYACTOTHOI'O METOJA U3BMEPEHUS
MMPOU3BOIHOM BOJIbT-®APATHOM XAPAKTEPUCTHUKH 11O HAIPSI)KEHUTO

Annomayua. ITpuBenén npuMep peanu3alyy AByX4acTOTHOIO METO/1a U3MEPEHUSI TIPOU3BOTHON
BOJIbT-(hapagHON XapakTepucTUKU. ONMUCcaHbl cXeMa U3MEPUTEIHHON CUCTEMbI M IPOTPAMMHBIH MaKeT
IUIsL YIIpaBJICHUS MpoleccoM n3MepeHus. [loka3aHel 1 omucaHbl pe3ylbTaThl H3MEPEHHUN BOJIbT-(apai-
HOH XapaKTEPUCTUKU U €€ IPOU3BOJHON KPEMHHUEBOM CTPYKTYPhl METAII-AUDJIEKTPUK-TIOIYIPOBOJHUK.
[IpencraBiensl 0OHAPYKEHHBIC KAUYECTBEHHBIE PA3IUYMS IPOU3BOIHBIX BOJIBT-(hapagHOil XapaKTepH-
CTUKH CTPYKTYPBI MeETall — IUAJIEKTPUK — IIOIYIPOBOJHUK, IOJIyYEHHBIX B PE3YyJbTATE€ YHUCICHHOIO
muddepeHIupoBaHus U €€ MPSMOTro U3MEPEHUs JBYXUacTOTHBIM MeTonoM. [IpenmnonoxkeHa npuirnHa
3TOr0 Pa3InYusl.

Knioueesvie cnoea: nponsBonHas BOJIbT-papagHON XapaKTepUCTUKH, BOJIbT-(apaaHas Xapakre-
PHUCTHUKA, [BYXYaCTOTHBIIA METOJ, METAJl — IUIIEKTPUK — ITOIYIPOBOIHUK.

N. L. Lysenko', V. G. Polovinkin'2
'A. V. Rzhanov Institute of Semiconductor Physics SB RAS (Novosibirsk)
2Novosibirsk State Technical University (Novosibirsk)

IMPLEMENTATION OF THE TWO-FREQUENCY METHOD FOR MEASURING
THE DERIVATIVE OF CAPACITANCE-VOLTAGE CHARACTERISTICS

Abstract. An example of the implementation of the two-frequency method for measuring the ca-
pacitive derivative is given. The scheme of the measuring system and the software package for the
measurement process control are described. The results of measurements of capacitive characteristics
and their derivatives of the metal — insulator — semiconductor silicon structure are shown and described.
Qualitative differences between the derivatives of the capacitive characteristics of the metal-insulator-
semiconductor structure obtained as a result of numerical differentiation and its direct measurement by
the two-frequency method are presented. The reason for this difference is suggested.

Keywords: capacitance derivative, capacitance-voltage characteristic, two-frequency method,
metal — insulator — semiconductor.

JIByX4acTOTHBIN METO] PUMEHSIETCSI TIPU UCCIIEIOBAHUN 0O0BEKTOB C HEIMHEWHBIMHU XapaKTepH-
crukamu. OcOOCHHOCTSAMH METO/IA SBIISIOTCS UCIIOIb30BAaHUE N3MEPUTEIIEHOTO CUTHANIA, KOTOPBIH CO-
JepKUT JBE OJM3KHE YacTOTHI, U U3MEPEHNE XapaKTEePUCTHUK UCCIEeIyeMOoro o0beKTa Ha pa3HOCTHON
Y4aCTOTE COCTaBIISIOIINX H3MEPUTEILHOTO CUTHANA.

OOBIYHO M3MEpeHHe MPOHM3BOAHON BONBT-(apagHoii xapaktepuctuku (dC/dV) ucmonssyercs
IUISL ONIPE/ICNICHHs] TaKMX XapaKTEPUCTHK IOIYHPOBOJHHUKOBBIX CTPYKTYp, KaK HANpspKeHHE Ipo0os,
CHEKTpP MOBEPXHOCTHBIX COCTOSIHUH B IMOIYNPOBOJIHUKE, HAIPSKEHUE TIOCKUX 30H, PO JIETHPO-
BaHuUsA U T.1. Hexotopeie nmooOHbIe mapamMeTpsl MoxHO u3Biedb u3 dC/dV, nomydeHHoil B pe3ynbTaTe
qucaeHHoro auddepeHupoBanus U3MEPeHHON BONbT-(apagHoil xapakrepuctuku (C-V). s o0bek-
TOB 0Oe3 "actoTHOM aucnepcun dC/dV, nmomydeHHble B pe3yabTaTe YUCISCHHOTO TuddepeHInpoBaHus
C-V u B pe3ynbTare MpsMoro u3MepeHus: He OyyT oTimyarbes. st 00beKkToB, 001aat0muX YacToT-
ot gucnepcueir, dC/dV, momydeHHbIe pa3sHBIMH CIIOCOOAMH, MOTYT CYIIECTBEHHO pa3iHyaTbCs U
HECTH pa3ndHyr nH(popMaiuio 00 00beKTe.

B Hacrosmeit paboTe mpeacTaBlieH BapuaHT pealn3aldd JBYXYaCTOTHOTO METOJa M3MEpEHUs
dC/dV, KOTOpBIi MOXXHO HCIIOJB30BaTh Uil JUATHOCTUKH M HWCCIEJOBAHUS IMOJIYIPOBOJHHKOBBIX
CTPYKTYP.

[Tpu u3mepennn dC/dV nposBnsrorcss HenuHeiHbIE 2 EKThI, KOTOPHIE BO3HUKAIOT MO/ BO3JIEH-
CTBHEM IEPEMEHHOT0 cUrHajia. Eciu B kauecTBe M3MEPUTENBHOTO IIEPEMEHHOT0 CHI'HAJIAa HCIIOIB30BATh
CUTHAJI C MAJION aMIUTUTYIOH, coAepKaIuii 1Be OJIM3KUE 4acTOThI, To Toraa BenmmuuHa dC/dV Oyner mpo-
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