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as—deposited film to be equal to 2.33 eV. This
value agrees very well with those reported
earlier [1,7,15], slightly lower than 2.40 eV
value generally accepted for bulk CdS.

10 ~
as deposited

oF (cm™) 10°

0 T T T T 1

22 23 24 25 26 27 28
Energy(eV)

Fig. 5 The optical absorption of a CdS film

for energy bandgap determination.

Figure 6 shows transmission bandgap

values of CdS samples as a function of
annealing temperature. A minimum bandgap
was obtained at 400°C. Energy bandgap
reduction due to H2 annealing [14], air and
vacuum annealing [16,17] and Szannealing [1]
has been previously observed in CBD - CdS
films. The existence of a minimum bandgap
value as a function of the annealing temperature
in CdS semiconductor compound isnot a simple
problem and has not been fully understood up
to now [1,6]. It is possible that together with
the cubic structure, the hexagonal one is present
in the as-deposited films. At annealing tem-
perature up to 400°C, the decrease of the energy
bandgap would be due to the predominance of
the cubic phase. Supporting this assumption is
that difference in energy bandgap value between

hexagonal and cubic structure is quoted in

reference 6 to be less than 0.1 eV. A difference

e NssImmans yu, U028 atuil 1 unnau-hnay 2543 49

equals to this value, is observed in our expe-
riments. On the other hand, the decrease of the
energy bandgap for samples annealed at tem-
perature up to 500°C in nitrogen atmosphere
occurs without tails in the transmission spectra.
Other effect causing a decrease in energy band-
gap such as defects or disorder, would produce

band tails.

2.34
2.32

23
2.28
2.26
2.24

2.22
2.2

E (eV)

T

0 100 200 300 400 500 600

Annealing Temperature (* C )

Fig. 6 Transmission energy bandgap value of
CdS as a function of NZ— annealing

temperature.

Electrical properties of CdS films

Electrical conductivity type of CBD -
CdS films checked by Hall Effect is n-type.
Atroom temperature, the dark sheet resistance
and the illuminated sheet resistance of as-
deposited films are about 2x10° and 7x10°
Q/cm®respectively. The decrease in sheet resis—
tance under illumination is probably due to the
excess carriers in the grains introduced by the
absorption of above energy bandgap radiation
and the lowering of potential barriers at grain
boundaries [7]. Figure 7 shows the sheet resis-
tance of CdS films as a function of annealing
illumination and under

temperature  without

illumination by an iodine lamp. As annealing
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