MIHICTEPCTBO OCBITH I HAYKH, MOJIOJI TA CIIOPTY YKPAITHU
NPUKAPIIATCHKHM HAIIIOHAJILHUM YHIBEPCUTET
IMEHI BACIWJISAA CTE®@AHUKA
@Di3uKO-XIMIYHHHA IHCTUTYT
bepasHCchkMii Nep:kaBHUM MeIaroriYyHUN yHIBEPCUTET
[BaHO-DpaHKIBCHKUI HAIlIOHAIBHUN TEXHIYHUHN YHIBEpCUTET HAPTH 1 Ta3y

NEPXKABHE ATEHTCTBO 3 INTAHb HAYKH, IHHOBAIIII TA
TH®OPMAIIII YKPATHA
HepxxaBuuii oI GyHIaMEHTATBHUX JTOCTITKEHb

HAIIIOHAJIBHA AKAJIEMISI HAYK YKPATHA
[HcTuTyT i3uku HamiBIpoBiAHKKIB iM. B.€. JlamkaproBa
[acturyT Metanodizuku iM. ['.B. Kyparomosa
[HCcTHTYT 3aranbHOi 1 HeopraHiyHoi xiMmii iM. B.1. BepHaacskoro
[HcTuTyT Ximil moBepxHi iM. O.0.Uyiika

YKPAIHCEKE ®I3MYHE TOBAPUCTBO
ACOMLIALIA "BUEHI ITPUKAPITATTA"
JIOBJIIHCHbKUM TEXHIYHUA YHIBEPCUTET (ITOJIBIIIA)
YHIBEPCUTET I'A3I (TYPEUUUHA)

DI3UKA I TEXHOJIOI'TA
TOHKUX IIJIIBOK
TA HAHOCUCTEM

Marepianu XI| | Mixnapoanoi kongepeHuii

MK®TTITH-XITI
TOM 2

16-21 mpasua 2011 p.

IBanO-®dpaHKiBChK
YkpaiHa



MKOTTIIH — XIIl — ICPTTFN

Nonstructure defectsin cadmium telluride
Prokopiv V.V., Vanchuk V.B.
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Cadmium Telluride is widely used in transformers of solar energy, nuclear
energy, and infrared nonlinear optics.

Electrical and optical properties of the crystal are determined mainly by its
own defects. Despite the considerable number of papers, which studied the
structure of point defects in CdTe, clearly remains uncertain on their dominant
Species.

The existing of anti-structure defects in CdTe crystals is actual task, which
according to various authors can be both shallow and deep donor.

Aim of paper is to explain the electrical properties and temperature dependence
of homogeneity area width of the cadmium telluride, using model of defect
subsystem, which also vacancies and interstitial atoms of anions and cations
(Vcd, Ve, Cdi, Te) included anti-structure defects Tegyg.

The equilibrium concentration of point defects in the crystal at two-temperature
annealing was determined by minimizing of crystal-gas thermodynamic
potential.

There was correctly explain results of electrical properties measurements

of crystals in wide range of annealing temperature and additional pressure
component at two-temperature annealing using of proposed model.
The anti-structure defect model significantly better reconcile the experimental
and theoretical temperature dependence of the homogeneity compounds,
compared with models that do not include these defects. According to
calculations by this model, at temperatures below ~ 900 K the major defects that
cause the deviation from stoichiometry, is vacancy of cadmium V¢4 at the
tellurium surplus and vacancy of tellurium V1 at the cadmium surplus, and at
higher temperatures — interstitial atoms of cadmium Cd; at cadmium surplus and
tellurium atoms in the Cadmium sublattice Tecy, and interstitial Te at tellurium
surplus.

The compare of experimental and theoretical the temperature and pressure
dependencies of free charge carriers concentration shows, that anti-structure
defects are deep donors, and create the energy levels near the valence band.

This work to execute according department project (State registration
Mo 0107U006768).
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