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ABSTRACT
The dark-conductivity and photoconductivity of mixed lattice of (50% ZnS - 50% CdS-1% Cu) in polystyrene binder
layers has been studied. The dark current and photocurrent varies linearly with voltage. The photocurrent varies
sub linearly with intensity in lower intensity side then varies linearly in higher intensity region. This suggests the
presence of continuous trap distribution but rather exponential in nature below the edge of conduction band.
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1. INTRODUCTION
The photoconductivity study gives us the substantial information regarding the electronic

transition in semiconductor [1], [2]. The increased carrier concentration in presence of light is function of
various parameters, such as intensity of illumination, energy of excitation, temperature, applied field and
various other parameters [3].

Photoconducting properties of various materials have been investigated by many markers [4], [5]. Several
researcher measured photocurrent on single monocrystal [6], [7] and on thin films [8], [9]. Rise and decay
of photocurrent study have been also made on nanomaterials and glassy materials [10], [11],[12],[13].
However relatively fewer attempts have been made for mixed lattice binder layers. Investigation of
photoconductivity with respect to a number of parameters such as light intensity, voltage etc. gives us
useful information about the materials.

In the present text, we have studied mixed lattices of ZnS, CdS and Cu instead of taking simple
compounds. ZnS has a wide energy gap (3.7 eV) while CdS has a comparatively lower energy gap (2.43
eV). The photoconducting properties of CdS has been studied by many workers [14,15]. A solid solution
of (ZnS-CdS-Cu) has variable energy gap depending upon the composition.

An attempt has been made to study the photoconducting properties of (ZnS-CdS-Cu) mixed
lattice as a function of parameters i.e. filed and intensity of illumination, Rise & decay of current and
external field.

2. EXPERIMENTAL
The mixture of (ZnS-CdS-Cu) were prepared by mixing of (ZnS-CdS) with 1% Cu and fired in a

ceramic tube with carbon cap in closed cylindrical furnace [16]. The various synthesizing parameters such
as firing temperature and firing time were changed to get the optimum conditions for best photoresponse.
The firing temperature for best photoresponse has been found to be 700C for 30 min. For measurement
of photoconductivity the cells were fabricated in the form of parallel plate capacitors. The area of the cell
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was ~ 1 cm2 with layer thickness 0.047 cm. The cell was kept in a dark chamber and radiations from Hg-
lamp were allowed through a window over the cell. A stabilized d.c. field (from 63.8 V/cm to 212.7V/cm)
was applied across the cell and the photocurrent was measured by a nanometer.

3. RESULTS AND DISCUSSIONS

The (50% ZnS-50% CdS-1% Cu) mixed Lattice heated at 700C for 30 min, was found to be best
photosensitive, so the measurements were made for this Mixed lattice. The results are given below:

3.1 Intensity Dependence of Photocurrent
The variation of Photocurrent (Ip) with light intensity (L) is shown in Figure. 1 on log-log scale. This is
straight line curve having different slopes for lower and higher intensities. Thus the variation is given by
Ip  L . The value of  at 18 volts is found to be 0.65 at lower intensities thus characteristic is sublinear.
At higher intensities the value of found to be 1.03 thus nature of variation changes to linear. This
suggests a continuous trap distribution but rather exponential in nature below the edge of conduction band
[17]. An increase in intensity would convert more of the trap levels to recombination levels, thereby
decreasing the electron life time and giving rise to observed sublinearity[18]. After full conversion, the
photocurrent would again vary linearly with light intensity.

Figure. 1 – Variation of photocurrent with intensity of illumination for (ZnS – CdS -Cu) mixed
system.
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3.2 Growth and Decay Curves
The rise and decay of dark-current and photocurrent when field is switch on are shown in Figure. 2(A).
Curves A, B and C and taken at different field. In dark when the field is switched on the current rises at
once to a maximum value, then starts decreasing before obtaining stable value. Now the light is switched
on, the photocurrent rises to maximum value quickly and then begin to decay, and acquires a stable value
after some time. This is due to trap levels inside the material. The same phenomenon is observed in light
{Figure. 2 (A)}. When in light the field is switched on the total current rises but after acquiring a
maximum value it continues to decay for a very long time before obtaining a stable value.

For (ZnS-CdS-Cu) mixed system the positive photoconductivity is greater than the negative
photoconductivity {Figure. 6.10}. Positive photoconductivity results when the absorbed radiation
increases the density of electrons or holes or both. If with the elapse of time the minority carriers are also
optically freed from imperfection centers, a negative photoconductivity will result, because of rapid
recombination of these minority carriers with majority carriers. This explains why photocurrent increases
as soon as the light is switched on and continues to decay even under illumination before acquiring a
stable value [19].

Figure. 2(A) – Rise and decay of dark and photocurrent at different voltage, (A at 10V, B at 5V and C at
3V, Intensity of illumination = 9000 lux, Temperature =28C)

Figure. 6.10(B) and 6.11(B) shows the variation of dark current, photocurrent and total current with field
respectively.
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Figure. 3. – Variation of current when the field is switched on in light (Intensity=9000 lux, A for
10V, B for 5V and C for 3V)

Fig. 6.11(B) – Variation of total current with voltage for (ZnS-CdS-Cu) binder layer

4. CONCLUSION

The (50% ZnS-50% CdS-1% Cu) system heated at 700C for 30 minutes was found to be
maximum photosensitive. The existence of an exponential trap distribution below the lower edge of the
conduction band is confirmed
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