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Previously described photovoltaic effec.t was found to exist 
at wed�e-shaped thin films which didn ' t  possess photoconducting 
properties1 ' 2 . 'rhe experimenta-l results , such as dependence of the 
l'<'h,rity ,afld the value of p1':otovoltage u pon the sign of free 
c�rriers , the geometry of tb� fil� and the intensity and wa­
v�lenr,ht of the light ,�ugested that the Beneration of photovol­
tnt:;e was due to the

1

enerBisation of free d�rriers by inpiding 
photons ,and reflexion of the enere;ised carri�rs from the incli­
ned surface. of the wedce-�haped film . 

The aim of this work was to exanine photovoltaic properties 
of a wedr.e-shaped thin film which possessed yery c:ood photocon­
ductivity ,since it wao found th�t such filr.1s Gave fairly hiCTh 
photovoltaBe at moderete illumination .Even more , the polarity of 
the volta�e with respect to the sign of free carriers and orien­
tation of the wedae was opposite to that found at .nonphotocon­
ductine; films . 

Prcpnration of the films 
Thin photoconductint3 Cd.S fil111s were prepared in two differen1 

ways .The first one was usual vacum evaporntion techn5.que . In or­
der to get weage�shaped tilms wit� �efined antle of inclination , 
it was applied the technique by four rotar� cylinders . 3o pre­
pared films didn • t  exibit photoconduct-ivity bu·t they she� weak 
j:hotovoltaic properties .After additional t};lermal treatment by 
which excess Cd was removed , the . films became good photoconduc­
tors ,and exibited very good photovoltaic  properties . 

The second way of f ilms production was chemical · deposition 
of sprayed. solution of . thiourea and CdC1

2
, onto warm glass subs­

trate3. The films shaped by. means of proeramable movement of · a
screan ,placed between the sprayer and the substrate .So prepared 
films possessed very good light-dark conductivity ra tio . The va­
riation of the thickness by the lenght of the films was measured 
by means of li�ht absorption densitorneter, and controled by re­
sistance measurement .All the films had linear variation of the 
thickness , which could be seen from the logarithmic  presentation 



of the absorption. of light with respect to the lenght of the
films.The mean thickness of the films wa·s determined from the 
deposed mass of the Cd.S .The films prepared by two different 
techniques were of N-type , and no existence of P-N junction was 
found ,which was imp�rtant for the study of the photovoltaic 
effect by the wedce-shaped -thin film . 

Results of the measurements 
�be 1>hotovol tn ce V ph and photoconducti vi ty Y measured succes­

sively by means of vacum-tube voltmeter-ohmeter .The measurements 
were carried out with wh ite end-, monochpomatic light .Becouse of 

:�irr , l . nepend ence of v,.,h !'.>nfl ·.'" on the li r'·ht
intensity for � �vuporated fil� . -

Y .. :· y ,""4' 

Fic . 2 .  !1e1,end Emce of Y -· h ar.c 'I on the liP-ht 
intensity for chemicaly deposed film . 
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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 photovolteEe is the same with that for the photoconductivity. 
This  gives an idea that the photoelectrons are the main cose 
of photovoltaee generat ion in the wedge-shaped photoconducting 
films . 

The dependence of Vph uppon the anrle of the wed.ce has been 
examined on four films simul taneuosly prepo.rr;d by vacum-evapora­
t ion technique. For the sake of better comparison a.11 the films 
has been prepared to have same mean thickne�r: o , 82 }'m, and aneles 
of the wedse in proportion 2 ,9 : 2 , 3  : 1 , 6 : l , starting with the 
film :!2 1 , 2 , 3 ,4 , fieasurement of the maximal voltae;e , wich has been 
reached at different lirrht intensities showed that the angle of 
the wedge has strong influence on the teneration the photovoltage . 

Discusion of the results 
For moderate lic;ht intensity Vph has logarithmic dependence ,

which su!!ests that the concentration cradient of _photoe;enerated 
free carriers should be responsible for the voltage c;eneration. 
r.uali  tati ve e.>:amimi tion of the electrons concentration by means
of thermoprobe, showed existance of concentation c:r1:dient from
the thicker to the thinner end .Gince the licht absorbtion of Cd.S
films was very weak , the ::i.pearence of the concentracion 1:5r1, dient
uppon illumination could be ascribed to the dependence of l ife­

time of the photoelectrons on the thicknes s of the filrn4 .As a re­
sult of this  a photovoltace would be riven by 

V ,-..., £Z  1 ph e n

where n1 and n2 are concentrations of the electrons at the thick­
er and thinner end respectively. 

fflhe d.ecrease of Vph with the: l:Lght int0nsity , which he.p,;?ens
for the hifh intensities , stould be ascribed . to the existence of 
shunt photorasistance , From this it co�e� out ttat the film sho­
uld be cosidered as to be composed of t rianrular part 1 w�ich 
acts as a photoe;enerator, and planparalel part which is para sitic , 



On the base s  of all these , an e quivalent circuit given on Fig . 3 
could descri�e �hotovolt8 ee-li�ht intensity characteristics 

- I 

r'ig. ; .  T;:quivalent circuit of 
wedge -shaped photocon­
ductinp; film 

of the films . From this it  co­
mes out that the measured pho­
tovolta�e should be  given by 

kT Y1 --;- ln AJ
vph = 

Y
rt• Y2+ Y0( l+J) 

where Y1-is conductivity of
the active part of the film , 
Y2-input conductivity of the
voltmeter , Y0 (1 .. J) -shunt photo­
conductivity , J-li�ht intensi­
ty ,and A-proportionality con­
stc1nt . 

This expression describe s  
I 
very well the li(!ht photovol-
taGe-li�ht intensity characte­
ristics �iven on Fig . l and 2 . 

l .M .Ristov , G .Sinadinovski ancl M . fi:itreski ,Thin Solid 'F'ilrns , 
37 197,6 L29-I·31 

2 .M .Ristov ,G .Sinadinovski and LFitreski ,J'izika supl . 1976 ,43- 50 
; .B .K .Gupta and collabor . ,Thin Solid Films ,48 1978 ,r, . 153-162 
4 .A .Many ,Y .Goldstein , N . B . Grover , "Serniconductor surfaces" , 

1'':orth Holand ,Amsterdam 1'365 

390 




