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Cleramic pellets of polyerystalline CdS ave used for the fabrcation of solar cell
and LDR. Ono of the essential steps for fabrication of these devices s 1o heat
treat the CdS pellet for sometime in an inert atmospbere, leading to some signi-
ficant changes in their physical properties (Phillips 1971 and Hadley e af 1959).
Usually the CdS samples ave deliberately doped willy some impuritios, e g., Cu,
before the hoat troatment. (HT) so that the obscerved changes after 1T ix prinei-
pally due to the changes caused by the mnpuritics present. I would, however,
be intoresting to invostigate how the bulk property of the ceramic CdS itself uay
chango as a result of such heat treatments.  The purpose of the present commu-
nication is to veport the results of such an mvostigation on cerawmice CdS, which
has been used for the fabrication cf solur cell and LDR (Deb e al 1974)  Tho
mvestigations have been carried oul in the microwave range in order 1o (a) got
rid of problems of making ohmic contact to the sample. and (b) bypass the effects
of contact resistances und contact capacitances which may become important
in the d-¢ and low froquency measuroments of polycrystalline sumples.

40 gms of CAS of requisite purty were prossed at aboul 8 tonsfem? in a
suitably constructed jig to form rectangular pellets of 25> 1253 mm size which
were then sintcred in o furnace at abow, 700°C for one hour in closed nitrogen
atmosphere.  The samples were then lapped  withe carhorundum: powder and
otchod with chromic acid for obtaining clear smooth serfuce and to fit snugly
inside the X-band wuveguide, The conductivity and the pamittivivy of the
samples woro then measarod at. different. temperature in the X-band microwave
rauge following Von Hippel's technique (Roborts et al 1940). The samples wero
then heat troated at a particular temperature (7'4) in the lurnance for about
ono hour. The conductivity and permittivity measurements were repeated over
the ontire range ol temperature (30°=150°C) for different valuos of T,

The d.c. conductivity and Hall mobility of tho samples were also measured
at room temperature employing the Hall Four-Probe technique (Green el al 1972).
Ohmic contacts to the four probe points were made by melting Indium at tho
points of contaot.

Figurcs 1 and 2 show the variation of conductivity () and rolative permitti-
vity (er) of tho coramic CdS samples with temperature for different temperatures
(T'a) of HT. Over the range of temperature hetween 3¢°C and 150°C, remains
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Fig. 1 Varistion of eonductivity of (dS pellot with temperature (T) for different heat treat-!
ment temnporature (7). ‘
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Fig. 2. Variation of relative permittivity of CdS pellet with temperature (7T') for different
heat treatment temperature (T'4).
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more or less constant although thero is a slight tendency for an meroase in its
value (about 2-3%). The ¢, however, increases almost linearly with temporaturo
in all cases. For oxample with 74 == 140°C, & increases from 8:9 at 30°C to
94 to 150°C.
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Fig. 3. Variation of relative permittivity with tho heat treatment temperature (T4) at
differont ambient teinperature (7).

Pigure 3 shows tho variation of & with T4 for different ambiont temperaturos.
It is very intoresting to note that e has a peak value cor responding to a particular
T4 == 140°C for all cases.

From the room tomporature d.c. measuremonts, the Hall mobility (xz) is
~10 om? V- cec-! and the olectron concentration (n) is ~107 em-? for theso
samples.

Since the conductivity of tho samples remain approximately constunt over
the range of heat treatment, tho remarkablo changes in conductivily obsorved
during the fabrication of LDR and solar cell are due to diffusion of Cu into the
CdS which act as sensitising centres, Since n~ 107 em=, any further chango
in electron concerntration during hoat treatment s unlikely.

The observed variation of rolative permittivity with the heat trcatment
temperature is rather difficult to explain. If » is assumed to be constant, €
varios directly with 7¢ (Champlin ef al 1964). Tor a polycrystalline material
7 may be expressed as 7 = T,e~0E/KT where 7, is & constant independent of tem-
perature and AE corresponds to the potential barrior height oxisting at the grain
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boundares (Petrivz ef ol 1956). The bheight of the potential barrier dopends
wpon the number of eleetrons trapped at the grain boundary which in turn depend
apon the two compoting procosses viz.. (1) release of trapped electrons from the
traps at the burrier, and (2) capture of free cleetrons into the same traps. Since
both these processos aro thermally assisted, we propose that AL may increase
or deerease depending upon the now equilibrium values of the processes (1) and
(2) at tho tomperature of heat treatment.  This may lead to the observed varia-
tion of o, with 74, Since ¢ i diveetly related to tho absorption coefficiont, the
spiactral responso ol the ceramic CAS samples may vary with difforent heat treat-
mont tomperature.  In fact, the shifting of the abosprition edge towards both
highor and lowerr energy sides of tho normal vaue has already beon observed
for Ge filmg {or different. annealing temporatures (Masatava ¢f al 1974). Such
an optimisation of the optical propertios of eceramic CdS by prior heat treatment
muy be useful for the fabrication of LDR and solar cell.

Thoe experimonts were porformoed under che sponsorship of University (zrnntB
Comunission. sanction No. F.6-3(5101)/73(SF-1). The authors wish to than
Prof. 8. Dob, Dopartment of Eloctronies and Telecommunication. Jadavpuri
University, {or many helptal discussions.
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The variation of diffuse seattering intensity of X-rays from points round a reci-
procal lattico node is conveniontly expressed as a surfaco known as K-surface,
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