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QUAZYCHEMISTRY OF DEFECTS AND THERMODYNAMICAL
p-n-JUNCTION IN CADMIUM TELLURIDES CRYSTALS
D.M. Freik, V.V. Prokopiv, U.M. Pysklynets
V. Stefanyk Precarpathian University
Ivano-Frankivsk 76000 Ukraine, prk@pu.if.ua

The optical and electrical properties CdTe, as a radiation spectrum, absorb
radiation, conduction, effects of capture of nonequilibrium carriers are substan-
tially determined by atom defects. Therefore it is necessary to be able to simu-
late structure of point defects at different technological regimens of reception
and processing.

The equifibrium status of own atom defects on CdTe crystals at them anneal-
ing in cadmium vapour can be described by quazychemical equations.

0ce +h' K, =np

CdY & Cd, + V2 + 2 Ky =[ Vi, P’
Cd¥ < Cd¥» +2¢ K, =[{Cd¥ In’PZ,
Cdgy +2e” <> V& +Cd¥ Ky, = (V&P 0
Cdg, +&” & Vg, +Cd" K, ={V;]P,n™
CdTe+e” < Te; +Cd" K,, =[Te; JP,n™

n+ [Ve] +2 [VG] + [Tef] =p+2 [CdZ) +2 [VE]

The conclusion of combined equations gives expression for definition of par-
tial pressure of cadmium vapour P.,, which responds thermodynamic n-p-
junction, through equilibrium constants K:

Peo = (K"K, + K,y + 2K o (K )V OHK, + K, )) .

The theoretical analysis of annealing CdTe crystals has shown, that at low
values of partial pressure cadmium vapour P., and high values of annealing
temperatures T we obtain material of p-type conduction. With augmentation of
partial pressure of cadmium vapour P, and decrease of annealing temperature

I, the decrease of 2 hole concentration p, inverse of conduction with p- on n-
1ypes (the thermodynamical p-n-junction) and further ascending of an electron
concentration n is observed. To change of conduction types of material variating
only annealing temperature T it is possible for an interval of pressures of cad-

mium 10-1000 Pa. At pressures P, < 10 Pa we receive material only of p-type.

and at ¥, » 1000 Pa - only n-tvpe conduction for all interval of annecaling tem-
peratures T (800-1200 K
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KBA3BUXHMHUA JE®EKTOB H TEPMOJAHMHAMMWYECKHUHT
p-n-NNIEPEXO] B KPHCTALUTAX TEJLTYPUHAA KAIMUSA
IM. ©penk, B.B. INpokonus, Y .M. Mucxnuxen
[pruxapnaTckuit yuuepcuteT uM. B. Credanuxa
WUeano-®pankosck 76000 Ykpauna, prk@pu.if.ua

Onruyeckue H 37exTpryeckHe cBoficTBa CdTe — cnekTpnl HayueHus H no-
TJIOWEHHSA, NPOBOIAMOCTb, 3(heKThl 3aXBaTa HepaBHOBECHBIX HOCHTeleit B
3HAYMUTENBHON CTENEHH ONPEREIAOTCA aTOMEBIMY nedekTamMu. [TorToMy Heod-
XOAHMO YMETh MOIENHPOBATH CTPYKTYPY TOYCUHBIX NEePEeKTOB MPH pa3HbIX
TEXHOJIOTHYECKUX PEKHUMAX MOTVIEHHR U 00paboTKH.

PaBHOBeCHOE COCTOSHHE COOCTBEHHBIX ATOMHBIX AeeKTOB KPUCTALIOR
CdTe npu ux oTkire B Napax KagMAN MOXHO ONUCATL KBASHXMMHWYECKHMHU
YPaBHEHHUAMH.
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CdY < Cd2, + Vi +2e” K; =[Vze JPgn’

e ¢

Cd¥ & Cd> +2¢
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Ky = [V&3 Pgn™
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n+ [Ve ] = 2[V5] + [Te]] =p+2{Cd"] +2[V;7]

CoBMeCTHOE pelleHHE CHCTEMbl YPaBHEeHHH [AeT BRIPAKEHHME ATA Olpeae-
JICHHA MapUHaTbHOTO JaBACHMA napa KaiMug P(fd, KOTODBIfi OTBEUAET TepMO-
IHHAMHYECKOMY N-pP-TIEPEeX0y, Yepe3 KOHCTaHTh pasHoBecus K:

P, = ((K, YK, + K+ 2K (K )T DRAK, +K9)))

TeopeTHueckil atanus omxnra kpucramnios CdTe nokasan, 4To IpH HH3IKHX

Vil

3HAUECHUAX NApLHAI>HOIC ABREHHA 11apad KaAMNS P, M BBICOKHMX 3HAYEHHAX
TEeMIIEPATYp OTxHIG T MOAY4aeM MaTepHan p-THNA NPOBOAMMOCTH. C yBe M e-
HUEM NAPUUATHHOTO JaBNICHMS napa kaaMHR P, 11 CHIDKeHHEM TeMIlepaTypbl

orxura T, Habuo22eTCA YMEHBLICHHE KOHUEHTPALKE QLIPOK P, MHBEPCHR NPO-
BOIMMOCTH C pP- Ka N-THIT (TEPMOJIHEAMHYECKUH P-N-IiePexo) u AaThHeillee
RO3PACTAHUE KUHUEHTPALMM INEKTPOHOB N. M3MEHHTL THI NPOBOAMMOCTH Ma-
TEPHANNA WIMEHAA THIb TEMMEPATYPY OTHMIa T MOKHO ANA HUTEPBANA 1apie-
Huit kaamua [0-1000 Ha. Hlpa aasienusx Py <10 Tla nonyuyaem marcpuan

TOALKO P-THDa. & tpit P > 1000 e roasko n-THNE GPOBOAMMOCTH 17+ Boe-

L HHTEDBATA TeMIeDATYD 01K a | (K00-1200 K)
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