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Introduction: The A'BV' semiconductor compounds and their solid solutions, Table |
such as CdTeSe, have important applications such as infrared detectors, solar cells Structure parameters of CdTe, ,Se, ,thin film.
and other devices [1]. Despite the recent intensive experimental and theoretical study ' '
of these materials some of the fundamental parameters are currently unknown, Structure type 7nS
primarily mechanical properties. This information is very important for modeling and
building parts for optical and electronic devices. Space group F-43m
The CdTeSe solid state solutions may be considered as a particular class of Unit-cell constants a= 6.395(3) A

semiconductor materials having promising optical parameters for practical

applications. This is due to the clear band gap E, dependence on the tellurium content V=261.6(4) A®

x of the material, CdTe,,Se, (CTS). The band gap changes from E = 1.44 eV for D, nm 53.82
CdTe to E;= 1.68 eV for CdSe [1]. It is important also that the above values of band B y
gaps correspond to the near IR photon energy range, in which many commercial laser 0, nm 3.45 10
sources are accessible. The CdTe compounds have a cubic (zinc blende) structure [2], e 81 104
whereas CdSe compounds, depending on the growth conditions, may have both zinc d. um

blende and wurtzite (hexagonal) structures at normal conditions [3, 4]. According to | ~1.2
the phase diagram [5] the crystallization of CTS Is possible into cubic structure with

selenium concentration x < 0.33 and iInto wurtzite one with corresponding 1 e R A L LT

concentration x > 0.55.

Methods: CTS thin film was prepared by quasi close-space sublimation method. 30000}
The glass substrates were ~14 mm in diameter were used for deposition CTS thin| =
films. Before the films deposition, the substrate surface was cleaned by boiling in a :; —
high purity CCl, solution during 0.5 h. The deposition of CTS films was conducted I
on a quartz substrate from polycrystalline CdTe, :Se, - powder.

The phase analysis and crystal structure refinement was examined with using
X-ray diffraction data. The thickness of the films was also measured on a Veeco I
profilometer (model Dektak 8). The surface morphology of the obtained CTS films 071-——===f—~=~
was studied using the JSM 6700F scanning electron microscope (SEM-EDS). The ] 26(:9 de7g0. o
_spectral_d_ependences of optical trapsmlttance of the obtained samples were me_asured Fig. 1. XRD pattern of CdTe, ,Se, ;
In the visible and near infrared regions (300-2500 nm) at room temperature using the thin film A
spectrometer Shimadzu UV-3600. '

The band structure and related properties of Cd,;Se,-Te solid state solutions| =
have been calculated in the framework of the density functional theory (DFT). In the .
present calculations, the generalized gradient approximation (GGA) and the Perdew— 304
Burke—Ernzerhof (PBESOL) exchange-and-correlation functional were utilized.
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Results: CTS thin film crystallize in cubic structure (structure type —ZnS, space 25
group F-43m, with unit-cell constants a= 6.395(3) A and V= 261.6(4) A3). No '
additional peaks (from X-ray analysis) belonging to other phases can be detected 104 Fig. 2. Surface morphology of the
thereby indicating the formation of pure single ZnS phase (see Fig. 1). From X-ray ' CdTeyqSey, thin film.
analysis we obtained that x= 0.1. 0
The composition of the film was x= 0.1. Se content in this polycrystalline film
was much lower than that found in the source (see experimental details). This Fig. 3. Transmission spectra of
composition-change is also observed when depositing Cd,.Zn Te and Cd, Mn,Te CdTe,¢Sey; thin film.
films, and Is caused by the nonequilibrium deposition of the CSS growth process. 0.00
The crystallite size (D) was estimated from the peaks broadening using 2.1 / /\ j Heavy Hole Band
Sherrer’s equation (1). |
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where, A Is the wavelength of X—r%}/sf Bois fulbwidth half maximum (FWHM) and 0 is |
the Bragg’s angle. The strain (¢) and the dislocation density (8) were calculated using g -0.04-
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the following relations (2) and (3). The parameters obtained from X-ray diffraction &d /m4 _ Split-Off Band
are listed in table 1. -0.7 - ““'\x-/%ﬁm . 008
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. 1 , A(28)-cos 8 ; Fig. 4. Part of energy band diagram of Cd,;Te,:Se solid state solution.
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The ddiface morphology of the synthesized filmé is given in Fig. 2. The| |References | | |
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composition of materials. State. 2019. 20, No 4. P. 367-371.
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