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Parameter Value
Bulk concentration, n (cm™) x 10" 4.224
Sheet concentration, n (cm™) x 10! 9.529
Mobility, p (cm?/V s) x 10 6.634
Resistivity, p (Qcm) x 10 2.228
Conductivity, ¢ (@' em™") x 1072 4.489
Hall coefficient, Ry (ecm?/C) x 10° 1.478
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View field: 4.61 pm Det: InBeam View field: 2.7 pm Det: InBeam View field: 2.7 pm Det: SE
SEM MAG: 30.0 kx | Date(midly): 1007119 SEM MAG: 50.0 kx  Date(midly): 10,0719 Mashhad (MUMS) SEM MAG: 50.0 kx | Date(m/diy): 100719 Mashhad (MUMS)

SEM HV: 10.0 KV WD: 4.75 mm SEM HV: 10.0 kV WD: 4.75 mm MIRA3 TESCAN|

View field: 4.61 ym Det: InBeam View field: 2.7 pm Det: InBeam
SEMMAG: 30.0kx | Date(midiy); 100749 T o " e SEM MAG: 20.0 kx | Date(m/dy): 10/07/19 Mashhad (MUMS)

SEM HV: 10.0 KV WD: 4.81 mm
View field: 6.92 ym Det: InBeam 2pm

SEM HV: 10.0 kV MIRA3 TESCAN  SEM HV: 10.0KV WD: 6.38 mm
View field: 2.77 pm Det: InBeam View field: 6.92 ym Det: SE
SEM MAG: 50.0 kx  Date(m/dly): 10/07/19 Mashhad (MUMS) SEM .0 kx | Date(m/dly): 10107119 Mashhad (MUMS)

« -
SEM HV: 10.0 kV WD: 4.49 mm

View field: 4.61 ym Det: InBeam

SEM MAG: 30.0 kx | Date(midly): 10107119 Mashhad (MUMS)
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Abstract

In this research, we investigated the surface morphology, structural, optical, electrical and
thermoelectric properties of CdTe nanostructured thin films synthesized in various conditions
by spray pyrolysis method. Here, for characterization of the samples we used: Field Emission
Scanning Electron Microscopy (FESEM), X-ray diffraction (XRD), Raman spectroscopy,
current-voltage (I-V) characterization, Seebeck effect and ultraviolet-visible (UV-Vis)

spectroscopy.

The spray precursor is a mixture of two solution: one a 0.04 M cadmium chloride hydrate
(CdCl2.H20) in 25 ml double distilled water and the other a 0.04 M tellurium dioxide (TeO2)
in 20 ml ammonia solution, also 2 ml hydrochloric acid (HCI) and 3 ml of hydrazine hydrate
were added. In this research, the substrate temperature, precursor volume and the effect of

annealing in the presence of nitrogen at two different temperatures were investigated.

In general, the FESEM images of the samples showed that all the synthesized samples are
contained of compact nano-sized grains (less than 100 nm). From XRD patterns it was
revealed that in sample prepared at 350 °C in addition to unintentional oxide phases is
contained of characteristic peaks for CdTe cubic-phase polycrystalline structure with (111)
preferential orientation. The annealing process in nitrogen atmosphere showed this process
led to diminishing the oxide phases and appearance of relatively pure CdTe cubic-phase
polycrystalline structure.

Keywords: CdTe, thin films, nano-structure, spray pyrolysis, annealing.
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