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EnexkTpoTrexHiuHa Moesb eJIeKTPONPOBITHOCTI TOHKHX
noJikpucragdivnux miiBoxk PbTe

Tpuxapnamcekuii ynigepcumem im. Bacuns Cmeghanuxa,
eyn. Lleguenxa, 57, m. leano-Ppanxiecek, 76025, Vrpaina

3anponoHOBaHO HOBY MOJIENb OIHCY PO3MIPHOTO €()eKTy B TOHKHX ITOJIKPHCTATiYHUX HAMiBIPOBITHUKOBUX
wiiBKax. BBakaeTbcs, IO IUTIBKA CKIIANAETHCS 3 3€peH, sKi MaloTh JBi 0o0JiacTi — BHYTPIIIHE SAPO i 0OOJIOHKY
(moBepxHEBHH 3€peHHHWIl Iap) — 3 pi3HUMH eJeKTpO(i3MYHHMH BIACTHUBOCTSAMU. B pamkax Mojeni BAaioCs
PO3IUIMTH BHECKM B MHTOMHH OMip mHOMiKpucTamiuHux IwiiBok PbTe 3epHOMexoBoro i BmacHOro 06’€MHOTO

PpO3CifoBaHHSI.

KnrodoBi cioBa: mapyBaTmii KpHCTaJ, AWHONWJ CBHHIO, JOMINIKH TEPEXiHUX EJIEMEHTIB, CIEKTpH

IIOIJIMHAHHA, TeOpiﬂ KpI/ICTaIIi‘lHOFO T10JI4.

Cmamms nocmynuaa oo peoaxyii 07.10.2003, nputinama oo opyky 23.12.2003.

B po6oTi [1] mokazaHo, 1m0 BKJIaJ PO3CIIOBaHHS Ha
TPAHUIAX 3€PEH 1 Y MPHUIIOBEPXHEBOMY IIapi B TOHKHX
METaIIYHUX TUTIBKaX MPUOIM3HO Ha MOPSIO0K TEPEBUIITYE
BKJIJ] PO3CiIOBaHHS Ha (DOHOHAX i TOYKOBUX Ae(eKTax.
VY mOpiBHSHHI 3 TOMNEPETHLOIO JBOIMIAPOBOIO (00’€M
TUTIBKH 1 TIPUTIOBEPXHEBHHA IIAp) MOJIEILIIO, IO BPaXOBYE
pO3CilOBaHHS Ha TpaHMIEX KpucTamiTiB [1], y maHii
MOJIEJTI MPUHHATO MOJIOKCHHS MPO TE, IO PO3CIIOBAHHS
Ha TIOBEPXHI BCi€l IUTIBKK IICHTHYHE 3a TPUPOIOI0 3
PO3CIIOBaHHSAM Ha TPaHUIIIX 3€PCH, TOMY IO KPUCTATITH
BJIACHOK0 IOBEPXHCIO YTBOPIOIOTH MOBEPXHIO ILTIBKH.
3po3ymisio, 0 MATOMHUI OTIIp ITIBKH, KA CKIATAEThCS 3
OJTHOPIMHUX (MIPHUITYCKAEMO) KPUCTAIIITIB, — 116 TTMTOMUI
OTMip OJHOTO KpHCTAMTy 3 00070HKOI0. CYyTTEBUM
HEIOJIIKOM TIoTepenHb01 Moaei OyB He(di3MUHUN 37aM
Ha 3QJIEKHOCTAX TPOBITHICTH — TOBIIWHA ILIIBKH.
ITepeBaroto HOBOI MOJEINi € Te, MO BOHA MPOCTImIa, il
BIJIMIOBiZla€ TUIaBHA (DYHKI[IOHANBHA 3aJICXKHICTh 3
MEHIITUM YHUCIIOM TapaMeTpiB.

s HOBa MOAENP B €IUHOMY MWIIXOMl TOSCHIOE
3aJIC)KHOCTI TUTOMOTO OMOPY TOHKHX TMOJIIKPUCTATIIHUX
HAIBIPOBITHUKOBUX IUTIBOK BiJl TOBIIMHU IUTIBKH 1
po3Mipy 3epHA. 3aCTOCOBHICTH MOJENI MiATBEpKEeHA
TaKOX Ha 3HAYHIN KiTBKOCTI METaJIYHUX IUTIBOK.

BBaxanmoch, mo TIUIiBKa OJHOpiAHA 1 yTBOpeHa 3
KpUCTAIITIB, KyOIYHHMX 3a (GOpMOIO 1 OJHAKOBUX 3a
po3mipamu. Ky0 kpucraiita i3 cTopoHOIO | ckilamaeTses
3 TeHTpaJbHOI KyOiuHOi ceprieBuHH po3Mmipom d i
ob6ononku. [luromuii omip cepleBUHU Py MMOB’SI3aHUH 13
po3citoBaHHsAM Ha (poHOHAX 1 Iedekrax, MUTOMHUI OIip
OOOJIOHKH Py, TIOB’A3aHMH 13  PO3CIIOBAaHHAM Ha
TPaHUISX 3EPCH 1 NPUTPAHUYHOMY Ae(eKTHOMY Imapi
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TOBIIUHOIO
h=(1-d)/2.
Ormip KpuCTaJiTy po3paxyBayid, po3OWBIIHM HOTO Ha
CEpIICBUHY OTIOPOM
Ry = po/d,
000JIOHKY TIoTIepeay 1 TM03ady CEpIEBUHHU (SKIIO HTH
B3JIOBX CTPYMY) OTIOPOM
R o1 = Pgs(1 — d)/’,
1 000JIOHKY, TTapalleNIbHY JIiHIT CTPYMY, OIOPOM
Ry = Pal/(* — ).

OueBugno, mo omopu Ry 1 Ry, 3’ennani
NOCiZI0BHO, a omip Ry, mapanensuuil 1o Hux. InTomuit
OIlip KPUCTAJITY CTAHOBUTHME

pP=RIL
ne R — omip kpucramiTy, po3paxoBaHWil 3a TpbOMa
CKJIaJIOBUMH OIIOPAMH.

Ha puc. 1 npencraBiieHO eKcriepUMEHTaIbHI aaHi [2]
3IEKHOCTI TUTOMOTO OTOPY TMOJIKPUCTATIYHUX TUTiBOK
p-PbTe Bim po3MmipiB KpHCTaNITIB 1 alpOKCHMYIOUY
KpUBY, OJepXaHy 3TiJHO 3amporOHOBaHOI Mopaewni. Y
pe3ynbTaTi po3paxyHKy OJEpXKaHO o 0,95 Omcm,
Pab 8,75 OmcM 1 TOBHIMHY IOBEPXHEBOIO
kpuctanmitHoro mapy h = 0,135 mxMm. 3a3HaunMmo, 110
pO3paxoBaHe 3HAYCHHS ) NCPEBUILYE BiJOME 3HAYCHHS
MMUTOMOTO OTIOPY 00’€MHHX MOHOKPUCTAIIYHHUX 3pa3KiB
Teaypumy cBuHIO [3] Bchoro y 5 pasiB, 10, HANEBHO,
MOB’SI3aHO 3 HEOJTHAKOBICTIO PO3MIpiB KPHUCTANITIB Y
pI3HHMX HampsIMKax, siK 1 3a3Hadanoch B [2]. Beanuuna h
Onmu3pKa 3a 3HAYCHHSM IO JOBXHHH BUIBHOTO IMPOOIry
oipok A¢=0,15 MKM B MOHOKPHCTAJIIYHUX 00 €MHHUX
3pasKax.
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Puc. 1. 3anexuicts nuromoro onopy (T=300) noxikpucraniuaux miisok PbTe Bij cepeansoro posmipy
kpuctaniTiB. CyninbHa JiHis — aHAIITHYHA KPUBA JUIS JICKTPOTEXHIYHOT MOeTl

Takum 4MHOM, HE3Ba)XKalO4W HA 3HAYHI CIIPOILCHHS, Ppe3ynbTaTiB poOOTH.
3alpONIOHOBaHA ~ MOJENb  JOCTaTHbO  aJeKBaTHO
BioOpaxkae CyTh SIBWINA 1 IUIABHO OIHCYE 3aJICKHICThH
MIUTOMOTO OIOPY BiZ po3Mipy KPHCTATITIB, a OJepKaHi y
pe3ysbTaTi anmpokcuMmarnii mapaMeTpu MaroTh (Hi3UYHO
0OTpyHTOBaHI 3HAUYEHHS.

ABTOpPH BHCIOBIIOIOTH BISAYHICTE MuTpyky M.JL.,
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The Electrotechnical Model of Electric Conductivity of PbTe
Thin Polycrystalline Films

Precarpatian University
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A new model of the size effect description in thin polycrystalline semiconductor films was proposed. It is
assumed that a polycrystalline film consists of the grains which are formed two regions with different electrophysical
properties. They regions are the corn and surface. The development of this model allowed us to separate of the share
of both one grain and grain surface electronscattering on size effect of resistivity of PbTe polycrystalline films.
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