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Summary

The purpose of this work is to establish the reason for the performance linearity of the environment
gas humidity capacitive sensors, based on silicon MOS structures with a nanodimensional silicon ox-
ide being in depletion or weak inversion modes. Sensor’s samples to be studied were made on the base
of humidity sensitive Mo-SiO,-NN"Si(111) structures with a donor concentration of N, = 2:10°" ™
in the N-type silicon layer. An oxide with a thickness of ~ 5 nm was formed by oxidation of the ini-
tial silicon epitaxial wafer in air. The capacitance of the samples was measured using a commercial
alternating — current bridge at a frequency of 1MHz. During the course of studies, the samples were
located in a laboratory humidity chamber, in which it was possible to vary the relative air humidity
from 10 to 100 %. Based on the analytically established connection between the measured capacity
and the structure parameters, as well as the connection between these parameters and the relative envi-
ronmental gas humidity, the experimentally observed performance linearity is theoretically grounded.
The obtained expression for the performance calculation adequately describes the experimental de-
pendences. It is demonstrated that the performance linearity is caused by the linearity of the structure’s
surface potential change on humidity, while the linearity of the surface potential change is determined
by both, the structure parameters and the linearity of the change in surface states density, induced by
water molecules near the silicon — oxide interface.
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PO JITHIMHICTh POBOY0I XAPAKTEPUCTUKH EMHICHUX CEHCOPIB
BOJIOT'OCTI T'A30BUX CEPEJIOBUIIl HA OCHOBI KPEMHIEBUX MOH -
CTPYKTYP 3 HAHOPO3MIPHUM OKCUJIHUM ITAPOM

I1. I1. @acmuxoscokuil, M. A. [iaybepman

HauansHo-HaykoBO-BHUpOOHNYMIT IeHTP OeChKOTO HAIIOHATBHOTO YHIBEPCUTETY
imeni . [. MeunukoBa

Pedepar
MeTtoro poOOTH € BCTAaHOBJICHHS MPUYUHH JIHIHHOCTI poO0OUYOi XapaKTEepUCTUKH €MHICHUX CEH-
COpIB BOJIOTOCTI Ta30BHX CEPEIOBHUIN HAa OCHOBI kpeMHieBUX MOH — cTpykTyp 3 HaHOpPO3MipHUM
OKCHIHHUM IIapOM, III0 3HAXOAATHCS y pekuMax 30iaHeHHs abo cialkoi iHBepcii. 3pa3ku CeHCOpiB
IJ1 DOCIIJKEHb BUTOTOBIISJIMCH HA OCHOBI BOJIOTOYYTIMBHX CTPYKTYp Mo-SiO,-NN*Si(111) 3 xon-



I1. T1. dactuxoBchkuii, M. A. I'maybepman

LeHTpanieo JoHopiB y N - mapi kpemumio N, = 2-10*' m~. Okcuj1 3aBTOBIIKH ~ 5 HM CTBOPIOBABCS
OKHCJICHHSIM TTOYaTKOBOI KPEMHIE€BOI eIMiTaKCciaabHOI IIIACTHHU Ha TOBITpl. BuMip eMHOCTI 3pa3kiB
BUKOHYBAaBCS 32 JIOTIOMOTO0 BUCOKOYACTOTHOTO MPOMHUCIIOBOTO MOCTa 3MIHHOTO CTPYMY Ha 4acTOTi
1 MI'n. [Ipu mpoBeneHH1 AOCTIKEHb CTPYKTYPH PO3MIIITYBaIUCS B JIaOOpaTOPHIii KaMepi BOJIOTOCTI,
B SIKI MO>KHA OyJ10 MIHSATH BiTHOCHY BoJIOTicTh MoBiTps Big 10 1o 100 %. Ha ocHOBI BcTaHOBIEHHS
AQHAJIITUYHOTO 3B’ 513Ky MK BUMIPIOBAHOIO €EMHICTIO 1 TapaMeTpaMu CTPYKTYPH Ta 3B’SI3Ky MIXK ITUMHU
napamMeTpaMH i BiIHOCHOIO BOJIOTICTIO Ta30BOTO CEPEOBHUIIA CIIOCTEPEKyBaHA EKCIIEPUMEHTAIBEHO
JHIAHICTh POO0UYOT XapaKTEPUCTUKU OOIPyHTOBaHa TeopeTuuHo. OTpUMaHu BUpa3 I PO3PAXYHKY
po00UO0i XapaKTePUCTUKU aJEKBATHO OIKCYE €KCIIEPUMEHTalIbHI 3ayIe’KHOCTI. [loka3zaHo, 1o JiHii-
HICTh poO0Y0i XapaKTEPUCTUKH OOyMOBIICHA JIIHIMHICTIO 3MIHU MTOBEPXHEBOTO MOTEHIIATY CTPYKTY-
PH B BOJIOTOCTI, a JIIHIMHICTh 3MIHU TTOBEPXHEBOTO MOTEHIIIaly BU3HAYAE€THCS IMapaMeTpaMu CTPYK-
TypH Ta JIHIHHICTIO 3MIHU HIUILHOCTI MOBEPXHEBUX CTaHIB, IHIYKOBAHUX MOJIEKYJaMHU BOJIU TOOIHU3Y
MEXI1 PO3LTY KPeMHIH — OKCHI.
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