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Previously described photovoltaic effect was found to exist
at wedee-shaped thin films which didn?t possess photoconducting
propertiesl’2.The experimentail results,such as dependence of the
rolarity,ard the value of pﬂotovoltage upon the sign of free
carriers, the geometry of theg film and the intensity and wa-
velenght of the light,sugested that the generation of photovol-
tage was due to the‘energisation of free carriers by inpiding
vrhotons,and reflexion of the energised carrigrs from the incli-
ned surface of the wedre-shaped film.

The aim of this work was to examine photovdltaic properties
of a wedre-shaped thin film which possessed very rood photocon-
ductivity,since it was found that such films gave fairly hich
photovoltage at moderzte illumination.Zven inore,the polarity of
the voltage with respect to the sign of free carriers and orien-
tation of the wedge was opposite to that found at norphotocon-
ducting films.

Preparation of the films

Thin photoconducting CdS films were prepared in two different
ways.The first one was usual vacum evaporation technique. In or-
der to get wedge-shaped films with defined angle of inclination,
it was applied the technique by four rotary cylinders. o pre-
pared films didn’t exibit photoconductivity but they shew weak
prhotovoltaic properties.ifter additional thermal treatment by
which excess Cd was removed,the. films became good photoconduc-
tors,and exibited very good photovoltaic properties.

The second way of films production was chemical deposition
of sprayed solution of_ thiourea and CdClQ,onto warm glass subs-
trate’. The films shaped by. means of programable movement of ‘a
screan,placed between the sprayer and the substrate.So prepared
films possessed very good light-dark conductivity ratio. The va-
riation of the thickness by the lenght of the films was measured
by means of light absorption densitometer,and controled by re-
sistance measurement.All the films had linear variation of the
thickness,which could be seen from the logarithmic presentation
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of the absorption. of light with respect to the

lenght

of the

films.The mean thickness of the films was determined from the
deposed mass of the CdS.The films prepared by two different
techniques were of N-type,and no existence of P-N junction was
found,which was important for the study of the photovoltaic

effect by the wedce-shaped -thin film.
Results of the measurements

The photovoltnge Vph and photoconductivity Y measured succes-
sively by means of vacum-tube voltmeter-ohmeter.The measurcments
were carried out with white end monochromatic light.Becouse of

Dt Y e’

.F.y Vol -
1 Hse
o | e
u‘n ™

—eJip)
Lo L} ) w W

fig.l.Dependence of V . »n® ¥ on the licht
intensity for *Evuporated filrm.

Y b’y

600

56
400
500

L] ¢

r

Pig.2.%vendence of V., and ¥ on the lieht
intensity for chemicaly deposed film.

the high resisti-
vity of the films
with respect to
the input resis-
tunce of the volt-
meter,the measu-
red Vbhwasn!t eX-
atly the open cir-
cuit voltage.The
results of the me-
asurcments for the
f£ilm prepared by
vacum evaporation
technicue,are pre-
sented on Tir,1,
and for the film
orepered by che-
nical deposition
+Te resented on
Ml

"ro= tlre kotlr
one c=n core that
s for ns zheto-
conductivity is
lirenr ittt the
lir~ht irtennit
the <cCrotevalioa

ge ha: cormilex



dependence i.e. at certain intensity it becomes maximal,and af-
ter that it falls down.The measurement on numerous films showed
that the maximal voltage and the optimal intensity is strongly
dependent on the geometry of the film.The measurements carried
out by monochromatic light showed that Vph is strongly dependent
on the wavelenght of the light,and the long wavelenght limit for
the photovoltage is the same with that for the photoconductivity.
This gives an idea that the photoelectrons are the main cose
of photovoltage generation in the wedge-shaped photoconducting
films,

The dependence of Vph uppon the angle of the wedre has been
exanined on four films simultaneuosly preparcd by vecum-evapora-
tion technique.¥or the sake of better comparison all the films
has been prepared to have same mean thickness 0,82pmm,and angles
of the wedge in proportion 2,9 : 2,3 : 1,6 : 1,starting with the
film 12 1,2,3,4.Measurement of the maximal voltage,wich has been
reached at different light intensities showed that the angle of
the wedge has strong influence on the generation the photovoltage.

Niscusion of the results

For moderate light intensity Vph has logarithmic dependence,
which sugests that the concentration rradient of ghotosenerated
free carriers should be responsible for the voltage generation.
fualitative sxaminetion of the electrons concentration by means
of thermoprobe, showed existance of concentation grzdient from
the thicker to the thinner end.’ince the light absorbtion of Cd4S
films was very weak,the apearence of the concentracion gr:dient

uppon illumination could be ascribed to the devendence of life-
time of the photoelectrons on the thickness of the filma.ns a re-
sult of this a photovoltage would be given by

k7
Vph'\’-? in nl/ng

where ny and n, are concentrations of the electrons at the thick-
er and thinner end respectively.

The decrease of V. h with the light intensity, whiceh hzpoens
for the hirh intensities,slould be ascrited to the existence of
shunt photoresistance.from this it cores out tkat the film sho-
uld be cosidered as to be composed of triasnrular part, wtich
acts as a photogenerator,and planparalel part which is parssitic,
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On the bases of all these,an ecuivalent circuit given on Fig.3
could describe photovoltage-licht intensity characteristics
of the films.From this it co-

l l l l l ] l mes out that the measured pho-
__ tovoltage should be given by
Y, £ 1noag
V,=
ph

Y Yob Y (149)

—E=- where Y;-is conductivity of

the active vart of the film,

\\\ Ye—input conductivity of the
voltmeter,Y, (14J) -shunt photo-
L]

conductivity,J-light intensi-
:m“‘” ty,and A-proportionality con-

stant.
W This expression describes
L@—d—' x;ery well the light photovol-
Fig.3.7quivalent circuit of tage-licht intensity characte-

wedge-shaped photocon-

ducting film ristics given on Tig.l and 2.
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