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ABSTRACT

This paper investigated the effects of thermal treatments on the functional groups &
cvaporated CdS films for photovoltaic applications. The synthesized CdS nano-

molybdenum boat and deposited on clean glass substrates as thin 6
of 10-5 Torr and substrates at room

substrates via thermal evaporation in a residual pressure

CdS films were anncaled at 400 and S00°C respectively. All samples were
\ Spectrophotometer. The absorbances of the films were calculated from the transmitiance
i ALPHA 1l FTIR Spectrometer was employed to investigate the vibrations of the functiona
W : respective annealing temperatures under study. Powder X-Ray
the CdS prior to and after the deposition. The results revealed maximum transmittances 0
656, 657 and 646 nm wavelengths respectively and varied at other wave
of CdS films were not perturbed by the annealing temperatures under study and the energy
eV were estimated for the as grown, 400 and 500 °C CdS films respectively. Ba
film deposited via thermal evaporation and annealed at 400 OC is hereby

polycrystalline thin film solar cells.

Diffractometer (PXRD)

nd optical properties of thermally
particles were evaporated from
Ims were ensured on glass
temperature. The obtained
characterized using Uv-Vis
data using Beer's Lambert law.
| groups of CdS films at the
was used to confirm the phase of
f about 90 % for all samplesat
lengths. The vibrations of the functional groups
band gaps of 242, 24and 29
sed on the obtained results, 100 nm CdS
encouraged for the development of CdS/CdTe

Ims form. 100 nm CdS fi
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INTRODUCTION

In CdS/CdTe solar cell rescarch and
development programme, thermal treatment has been
found to be a key step for drastic improvement of the
solar to electric conversion efficiency (Dharmadasa,
2014. Romeo et al., 1999 and Mendoza et al., 2005).
Cadmium Sulphide (CdS). belonging to the II-VI
group. Is an n-1ype direct band gap semiconductor (Eg
=242 ¢V) (Awodugba et al., 2014, Abdulmakarim et
al.. 2014, Rinu et al.. 2015. Arunraja et al.. 2014 and
1) ied extensively because of

oelficient. reasonable

ility and low cost

rge arca thin film
for technological
al for CdS/CdTe solar
t pancl displays and
optical filters. photo

detectors. gas sensors and piezoelectric transducers,
laser materials, optical wave guides, and nonlinear
integrated optical devices (Igbal, 2013, Shah er al.
2014. Selma et al. 2009, Djelloul et al, 2016 and
Hasnat and Podder, 2012).

Awareness of some physical properties such as
optical, morphological and structural characteristics of
CdS films is very important in many scientific and
technological applications in the field of optoclectronic
devices. especially photovoliaic solar cells (Elmas et al.
2012 and Jun er al., 1998). Also, the effect of thermal
treatments on CdS films have also been established by
several researchers but attentions are not much focused
on the vibrations of the functional groups ol the
anncaled CdS films particularly at the temperature
suitable for thin film solar cell development. Also. the
growth technique and the required thickness suitable for
window layer of CdS/CdTe solar cell are sull open 10f
discussion. Hence. in this work. we reported the

influence of thermal treatments on  vibrations ©f
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1: Fourier Transform Infrared (FTIR) spectra of 100 nm CdS films at different {emperatures

Figure
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the vibrations of the

n CdS films annealin
without the observed changes in

functional ~group of the CdS. The characteristic
absorption frequencies includes Methylene (CHaa
rocking, Methylene C-H bend, Medial alkyne (di-
substituted), Methoxy, C—H stretch and Cyclohexane

| shows the FTIR spectra of 100 n

od at different temperatures. The FTIR spectra of
absorptions bands

Figure
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100 nm CdS films showed different

flerent wave number. The percentage transmittance

) varies for cach film and

d to different chemical

! atdi

aganst the wave number (¢

each absorption band relate
ponds of the CdS. These bands are listed in Table 1y The

S films were affected by the
n related 10 absorption band

ring vibrations.

(ransmitiances of the Cd
of 100 nm CdS films

Table 1: Group frequency wave n

Group frequency wave number (cm™)

umber and origi
Assignment

Methylene ( CHa), rocking

rations

Cyclohexane ring vib
Methylene C-H bend

]

Medial alkyne (di-subslitulcd)

Methoxy, C—H stretch
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