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Pedepar:

1. Inccepranys NOCBALEHA UCCIIEIOBAHUIO JIEKTPOPU3NIECKUX IIPOLIECCOB B CEHCOPHBIX T€TEPOCTPYKTYPax Ha
OCHOBE MOJAU(UILMPOBAHHBIX CJI0€B MOPUCTOTO KPEMHUSI U UX U3MEHEHMUI1, KOTOPble TPOUCXOJST NPY aIcCOPOLUN
MOJIEKYJI BOAibl U criupTa. Ha ocHoBanuu peuieHus nuddysroHHO-ApeiidOoBbIX ypaBHEHU TEOPETUIECKU
HpOElHaJII/IBI/IpOBaHO BJIUSIHHUE a,ucop6u1/11/1 Ha SJIeKTpI/I‘{eCKI/Ie CBOJICTBa CTPYKTyp MeETaJlJl- TYHHeﬂbeIIZ
,I[I/IBJICKTPI/IK— HK—erMHMﬁ. KonuyectBeHHO ITIOKAa3aHO, KaK BE€JIMYMHA TOKa HpI/I a,ucopGLu/m 3dBUCUT OT UBMEHEHUA
3¢ PeKTUBHOI qUAIEKTPUYECKON TOCTOSTHHON U 3apsaa B [1K. [IpensioskeHa Mofesb afcoOpOLMOHHBIX MTPOLIECCOB,
KOTOpasi 9KCNIEPUMEHTAJIbHO MOATBEPIKIAETCs 11 KO-aJcopOIMy MapoB BOAb! U CIIUPTA. 3aBUCUMOCTD
HpOBOILI/IMOCTI/I CTPYKTypr oT KOHILGHTpaILI/II/I CHI/IpTa VMEET MaKCI/IMYM I'[pI/I6J'[I/ISI/IT€]IbH0 HpI/I 40% KOHILCHTpaILI/II/I
CIIUPTA B BOJHOM pacTBope. [IpeniokeH0 MeTOIUKY ONpeiesIeHNS IapaMeTPOB IIOPUCTOTO CJI0S U3

AKCIIePUMEHTAJIbHBIX BOJIbT-(PapaiHbIX XapaKTePUCTUK. PazpaboTaHsl 3 PeKTUBHbBIE CTUPTOMETPHI HA OCHOBE



6apbepHBIX CTPYKTYp MeTanmn-I1K-kpeMuuil. KoapduuneHTt TeH30pe3ncTuBHOro adpdexra s niaeHok 1K
HETaTUBHBIN, TPUOIU3NTENILHO B 2 pa3u Bblle YeM 1Jisl P-Si ¥ 3aBUCUT OT ToJileHs! cjios I1K, 4To cBsizaHo ¢
rpaguentom nnopuctoctu [1K. Habsonaercs HEMOHOTOHHOE ITOBeJeHre eMKocTy HackimeHus MTT ctpykryp Ti-
T[1K-Si (c nopamu, 3anonHeHHbIMEU BooM) Ipu T=-10+10 0C. D¢ddeKT 06bsACHSIETCS BO3pACTAaHMEM BHYTPEHHETO
nassenus B [1K npu 3amep3annu Boibl B IOPax U NE€PECTPONKON S9HEPreTUUECKON CTPYKTYPhI ITTyOOKUX YPOBHEN
[1K. OueHeHa MakCMMalbHas BEJIMYMHA BHYTPEHHETO AABJIEHUS, KOTOpPOe Bbi3biBaeT ymeHbueHue Eg [1K na 0,16 5B.
YcTaHOBJIEHO, YTO MHTEHCUBHOCTD U BpeMs KU3HU (poTromomuHecteHuu npu YO ocsemennu 1K B pacTBopax
3aBUCUT OT ypoBHS pH. [1oka3aHoO, 4YTO BLICOKUI YpOBeHb MHTEHCUBHOCTU PJI 1 60sbiioe Bpems 3aTyxaHust OJI
COOTBETCTBYET HU3KOMY YPOBHIO PH (KMCJIOTHI), 2 HU3KUI ypoBeHb HHTeHCUBHOCTH OJI KOPOTKOE BpeMsl 3aTyxaHUs
®JI xapaxkTepHbI 4J1s1 BICOKOT0 ypoBHS pH (wesoun). 9ddeKT oObsiCHsIeTCsS KOHKyPEeH1Mell IPOLeCcCoB AecopoLnm-
azcopbuuy Bojopoja U okucaeHus Bo Bpemst YO ocsemenns. O60cHOBaHO ucnosnb3oBaHue [1K B kauectse pH-
MeTpa B Auanasone nsmeHeHuil pH ot 2 1o 9. CTabuibHOCTb IapaMeTPOB CEHCOPOB MOBBIIIAETCS IPU
moaudukauuy nosepxHocty [1K nonmumepom PEDOT. VccnenoBaHo TepMO-aKyCTUYECKOe U3JTydeHre Ha
crpykrypax ¢ [1K. [IpejioskeH HOBbIY METOJ, PETMCTPALIMY TEPMOCTUMYJIMPOBAHHOIO aKyCTUYECKOTO U3JIy4EHHUS C
[IOMOIIBIO MOCTa YUHCTOHA. [ToKazaHo, 4To AYX TepMO-aKyCTUYECKOrO CUTHaJIa UMEET MAKCUMYM, KOTOPBII

CIBUTAETCs IIPH aicOpOLMM ITapoB crupTa. [IpeniokeHo NCIob30BaTh 3TOT 3PQEKT /1J1sI Fa30BbIX CEHCOPOB.

2. This thesis is devoted to investigation of physical processes in sensor heterostructures on the base of modified
layers of porous silicon and its changes at adsorption of water and alcohol molecules. Based on drift-diffusion
equations the influence of water and alcohol vapour adsorption on electric properties of structures of metal-
tunnel thin insulator -porSi- Si was theoretically analysed. The value of current at adsorption is obtained as
function of effective dielectric constant and inserted charge in porous silicon. The adsorption process model is
suggested to explain the nomonotonic behaviour of current at the adsorption of alcohol-water mixture. The
conductivity dependence of structure from alcohol concentration has maximum about 40 % alcohol concentration
in water solution. The method of determination of porous layer parameters from experimental C-V characteristics
is proposed. Effective alcoholmeter is developed on the base of metal-porSi-Si structures. The coefficient of
tensoresistive effect in por-Si is negative; it is about in 2.0 times higher than for p-Si slab and increases with por-Si
thickness. The last can be explained by gradient of porous silicon porosity. The nomonotonic behavior of
accumulation capacitance of Ti-porSi-Si structures (with pores filled by water) is observed in temperature range of
T =-10 ? +10 OC. This effect is explained, first of all, by increasing of internal pressure at water frozen in pores and
transformation of electron band of deep levels in porous silicon. The value of internal pressure is estimated. Such
pressure results in decreasing of porous silicon bandgap on 0.16 eV. It was established that the photoluminescence
intensity and decay lifetime while the porous silicon is exposed to UV illumination are very sensitive to the pH
value of the solution. It was substantiated the using of porous silicon as pH-meter in the range of pH changes from
2 to 9. The stability of sensor parameters is increased with modification of porous silicon by polymer PEDOT. The
spectral structure of thermo-acoustic emission was investigated in porous silicon structures. It was proposed to
use this effect for gas sensors
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