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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX pyOpHK: 81.81.21

Tema gucepranii:

1. MeTog, i 3aci6 BXiZHOTO KOHTPOJIIO CTPYKTYPHO-YYTJINBUX NTapaMeTPiB HEKPUCTaNIYHUX HaNliBIIPOBiAHMUKIB

2. Method and device for input control of structure-sensitive parameters of amorphous semiconductors

Pedepar:

1. O6'eKTOM OCTIIKEHHS € MTPOLLEC BUMiPIOBAJIbHOTO KOHTPOJIIO CTPYKTYPHO-YYTIMBUX I1apaMeTPiB
HEKPUCTaJIiIYHUX HaMiBIPOBiHUKIB; METOIO POOOTH € MiJBUIIEHHS BipOTiTHOCTI BXilIHOTO KOHTPOJIIO CTPYKTYPHO-
YyTJIMBUX IIapaMeTPiB HEKPUCTAJIIYHMX HAMIBIIPOBiIHNUKIB Ha OCHOBI IU(EPEHLIHO-TEPMIYHOTO aHaJi3y; METOAU
IOCJiI)KeHHSI I'PYHTYIOTbCSI HA BUKOPUCTaHHI MoJiesiell Ppi3rKu HamiBIPOBiAHUKIB, JudepeHLiabHOTO Ta
JlorapuMidHOrO YUCJIEHHS, TeOpil PYHKILii KOMIIJIEKCHOI 3MiHHOI Ta T€OPii pO3paxyHKy HeJIiHIMHUAX eJ1eKTPUYHUX
KiJI, Teopii IMOBIDHOCTI; TEOPETUYHI PE3YJIbTATU - YAOCKOHAJIEHO METOJ, BXiZJHOTO KOHTPOJIIO MOJIEKYJISIPHOI
CTPYKTYPY HEKPUCTAJIIYHUX HAMiBIPOBIOHYUKIB, IKUH BiIPi3HIETHCS Bifl iCHYI0UMX HOBOIO O3HAKOI0 MNPUAATHOCTI 1O
MiKOBUM 3HAYE€HHSAM TEPMOIVMHAMIYHOIO [IPOLIECY B HEKPUCTAIIYHUX HAMIBIPOBiAHMKAX, IO JO3BOJIUJIO MiJBULIUTH
BipOTiHICTb BXiITHOT'O KOHTPOJIIO. BBEIEHO CTaTUCTUYHY HOPMY IIPUMHATTSA PilleHHS [IPO NPULATHICTD
HEKPHMCTaJIiYHUX HaIiBIPOBIGHYKIB, 10 JO3BOJINIIO OPraHi3yBaTh CTATUCTUYHUN €KCIIPEC-KOHTPOJIb

HEKPUCTAJIIYHUX HAIiBIPOBIIHUKIB B yMOBaX IIPOMUCJIOBOIO BUPOOHHUIITBA €JIEKTPOHHUX IIpUiaziB. TeopeTnyHo



OOI'PYHTOBAHO 3aJIEKHICTh PEAKTUBHUX BJIACTMBOCTEN TPAH3UCTOPHUX CTPYKTYP 3 Bill' €MHUM OIIOPOM Bif]
TEeMIIepaTypy HEKPUCTaNiYHMX HaMiBIIPOBIAHUKIB, SIKA BilPi3HSAETHCS Bif] iCHYIOYMX THUM, 11O 3MiHa TEMIIEPATypHU
[IOIIEPENHBO [IEPETBOPIOETLCS Y 3MiHY HAIIPYTU [iPOEJIEKTPUKA Y TPAH3UCTOPHIN CTPYKTYPI 3 Bill'€MHUM OIIOPOM,
110 O3BOJIUJIO CTBOPUTH 3aCi6 BXiJHOTO KOHTPOJIIO CTPYKTYPHO-UYTJIUBUX [TapaMeTPiB HEKPUCTATIYHUX
HaIiBIPOBiIHUKIB 3 MiIBULIEHOI0 TOYHICTIO i pO3LIMPEHUM BUMIPIOBaJIbHUM [ialla30HOM; IIPAKTUYHI PE3yJIbTaTU -
CTBOPEHO BUCOKOYYTJIMBI YaCTOTHI BUMIPIOBAJIbHI [I€PETBOPIOBAYi TEMIIEPATYPU HA OCHOBI MiPOEJIEKTPUYHUX
CTPYKTYP Ta pOo3p06JIeHO MIKpOIIPOL€COPHUH 3aCi6 BXiZJHOTO KOHTPOJIIO CTPYKTYPHO-YYTJINBUX IIapaMeTpiB
HEKPUCTaJiYHUX HaMiBIPOBiAHUKIB. CTyIiHb BIPOBAIPKEHHS - Pe3yJIbTaTH JUCePTaLiliHOi po60TH BIIPOBAIKEHO B
OIT HAI "Teniit" (M. BiHHKLIS) Ta B HaBYasIbHUI NTpolec Kadenpu paniorexHiky (M. BinHuis). Coepa (0671acTh)
BHUKOPHUCTaHHS - BUPOOHULITBO €JIEKTPOHHUX IIPUJIa/iB.

2. The research object is the process of converting petroleum products humidity to frequency signal in sensitive
semiconductor structures. The research purpose is providing quality of the petroleum products by controlling the
humidity with remote transmission of measurement results. Methods based on the use of mathematical physics,
semiconductor physics, logarithmic and differential calculus, theory of complex variable functions and theory of
nonlinear circuits calculation. The theoretical results - the method of petroleum products humidity measurement
based on the use of measuring conversion "humidity-frequency" based on the reactive properties of transistor
structures with negative resistance is improved. For the first time mathematical models in the analytical form of
the primary converters, such as capacitive cylindrical structures, which allowed to determine dependence of the
value of electric capacitance on the petroleum products humidity are developed. For the first time mathematical
models of self-oscillating petroleum products humidity control devices based on capacitive cylindrical structures
are developed and the analytical dependences of conversion functions and sensitivity equations are obtained,
which allowed to create petroleum products humidity meters with the wireless signal transmission on distance.
The practical results - the new class of high-sensitivity means for measurement and control of petroleum products
humidity on the basis of reactive properties of transistor structures with negative resistance is created and the
microprocessor humidity control system of the petroleum products is developed. The results of dissertation
research are introduced in OOO "Credo" (Vinnytsia) and OOO "Nemiroff tank farm" (Vinnytsia). The application
field is petroleum industry.
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