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^n 
.xt trsjve 3lud! b piee.red ob plorololtaic dovl.6 f.brtc.lrd by

sprny prolysis he$od Ning !.ruour solurio, of CUC!.2ErO onlo 1-type
cilico! strb3rrrk- The .rndition ol prcpsBtion hs b*tr .priniz.d 10 get

eood j,hoaovoltgic . h r nc.erbIi.s, itca. iklu d. lnon cimnil cuntnr (s. of
(r,32nA)rnd qH cir.tril rollage V( ot (01lnv), Tn co trv.Eion e tfc tuncy
.l.hc sohr ell is eqDl ro (3%) ad rhc6ll lacror is (0,4r).

Ke}}ordr sol*.cll, thbricrled, heeroiunctioi, !!mypyrolysk

j i ari& L;. ! i,Li ,J - r!, r! -l
c-!4j L;r) F: .;Jr$r irrrrr i4- J3L err! dJ, cuct,zfip qjLr, iIlL
!.! ,:'ji.Jr ili$ &Llr *ri ijlr J!: o!3li..:r !3r 4'i4!r 4*..nr t:sj
r.r , 0-Jr nN €-dl{rr tJ,rll lrrljir 1.32iArj! nLs r6ilr ;)rlJ }n i.+ ulrl Jr

. 3r:0.,11 i-;!,r rdJr JrE "r. ̂  sllt %3 &"aI ilii elJ ;rur !6 i'i

Solar c.lk b.$d on herebjuicdon
a,t expoled to exlibil good
pertu'nance wl,.n $,ic!.onditirnsor
thc rtrucru'or ud cl.ctotric
p anErcB are fulilled, a.co.cin8lo

Therc has beeo ersiduiSle irtgre$
in ie.ent ,q6 dire(ed 1o*$d! rhe
deviiopment ol helenrjui.llon sol.r
cellll,2l tlele@jn0ciio0 h seiqal is
deined as the inrslae bsNeen neo
dGsinril,n rarerirls in lkltcn
affitrities, crel!) ba.d grp rnd $ork
lutrction Su.h hetmjundo .an bc
clisified ns abrupl or gadEn
a.co ils ro $e dr&n.es during
sIi.h rlr tansirion iom oxe c,ateria]
t Ibc oth6r is completed near rhe
inrerfacc. Anolhri classillcarioh df

hdetujuiorion ddpends on rhe type of
conduotivii! prese on enher side or
de jmcrion. 1l two senicdMncioc
iNolved have sinilar qp.s ol
.onducrivn, theo d'e jmdio js

calbd noqpe hclcrcjunolioi
otheNise it k .llled anGotypc

ft is idEre$ing ro consider rarious
il,e.di.i| ldr.* uhioh i,,|n€m he

hcrom\pirL\ial lryen, the th.d nain
lncb^ are (il larice mhmatch. {ii)
thex.al 

'nismarch 
and (iii)

ln rhn paper, p-Cu:S /i-Si
herercjri.iioi rhin fil solar csih
iarc ben prepaEl hy spra' pyrolysis
Derh.d EfficicncGs measuod for
solrr cell prpaEd b, rhis nelnod

rid $tootr41 !4 aYi!!.! n
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und* glD*/.f,'?, tuir enhalosed
sirnular.d $hr illunioalioi t!r lfl n:

The film olcu:S has b*n prepared
b) spi?y py.olysi t*hniqm fmf, a
nanilg sorurion ol 0 ]M aqucous
soiu'ior CuClrjrIO a,d thiouEg
(NI,,):CS s,ir[ u iotr soldion I l.
Si',cle crr3ral sili@! valerc of n
lypewiri(rrr)oie arion dre Jsed a
suh{mtes .f rosi$ivny 2o.cm. Pri.r
to tiln dcporitior, rh. sald werc
dcgeascd wnh dhsol in ulrasotrlc
balh. Natiyc oxid.s s.re rcDoved [y
dildr htdrolluoric acid Illc subshd.
s6 nuinbined at 52lK rhe. dese
fil0s sere allo*ed ro cool dor. ro
mon rd'npcratuE A( Inis 5ra8e rhe
cadh* in ihs Ctr,S film wcrc
crnfihEd as pnype by rhemehctic
effecr. Ohmh s tacts tr&t made n)
thc rdl.rials loming rhe
netcrjurcion by veuum derosnhn
oI?0001 lhick aluminun lllm.
Thc opriql hnsnirlancs ollhe Cu)S
thiD films prepaed o o cl6s
substrales werc measurcd usirg
sredBrhltometcr of BnEe (330 S00)

The ilu'ninarion N6 achiekd nnder

wavelcn8u to,nain 1[e valoe (550)
nn *ryele.grh. Then sliehr incrcase
h obsend b:tond (his Yal e. CurS
nl s uxhibir high tdsparcrcy in $e
visible rdon. abour (?0%) ie. CulS
nhn rcprusenr wiiidow laler lor such

f_iC. (3) slows the Eflection spsh
ror Cu:s lilm ii th. ran8. (r00-
900)'h Sincc rhe r.llc.rion depends
on the rickii.s and rypc of film, Lhe

fil'n has avaluc orrenection(o.2l) at

Optioal constontextin.tion.efilcienl
(k) and ErEclive index (n) nere
crlctrlded iom the hnsnission rnd
reflestion dara md rhe knotrr Jilm
Ihickne$, Bpic.l expo menul
sp.ctral dep. enoes ot n and k of
nlmsl3l.
rig,(l) shovs the variation oi in wnh
mveleoBh, lhe ndinuB valuc
attline! *as (2.1). Fi3.(4) snows lhe
variation in k whh walclenglh, rhi
fraximnni value obraincd is(2.s).

?lrctoeledmnic ptup.rlies!
The {l-v) characrerislics under
iuuminared ol dillcEnt i,lufiinalin8
pows ol lh. sampLe is sio*i in
Fis(6). ft. samplc Ms illu6inared
by h.losetr l.mp c6liblat€d tr lirc
inlcnsiiy leveh under sinulated
AMI@ndniois (9ln cn2) byusins
d $dd"rd Si powq mel.r Under
cetuii illumiiatinBposer, thesample
drows d, thc photdurenr imnAly
dep.nds otrlhcbias voknge. Frch$is
ficure *e obsne incaase in the
c!rcnt valuc *ith Pos€r denslty,
Fiss.(7and 8) shos lhe pholovollaic
perlomancc of Cu$/Si neiero-
juncrion. An incrcase in shor. cncuil
curieni Is and wnh differeit
ilhrmimline power density k
obse ed Ft(7) -Ihis 

sives ! sodd
liieariry.i lou l.veh olillddinldon.
But al nish ldvels, \. rcnds lo

(glms/.nr) b, halogen lanp typ.
'Philips , 120W, *hich h Mnslcd
ro, varisc and calibBted by a silicon
powcr metc! The rype or cond uctir ie_

ol ctrrs film *r dderoired Ning

Tho CurS nh uas lound lo bc Fryp.
bt seebeck €fect. The poly
qyrlalliirity ot gro*n fi]tu *as
oo rtued by Xrot (udis[6], fiC.(1).

th trmhiuance ol C!:S thii filfr as

a iuictiotr oawav.l.derh lor$nple h
as shown i', nE(2). lr dm lhovs an



er6b. Fi8.(s) shos 
't 

op.n
cncon rolEse V( vcEus di6*ni
ill'mindlns po*er dnsirios. 'l hc
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corcspr4ds ro aMl condnion. R.$lr
ro. aniroryp. h.rcr.junc on shs !
go.id phornolkic p.rtornlnc. dw ro
.nieu!. hd.rcju*lim f.@rion,
rnidr ft6 pholoroknc chaRlcrisli.s
b.fter nftr $c Esulr for isotylc

Fig (s) d. 
'otrrrfths 

the vdiation in
.uaur poqer (rh. power senemr.d ty
rhe c!ll ,ndcr !imulrlor Alvll) !.^!s
voksle uB tlE led ri$.ce,
l-r's fisurc urils Ihd sIEy.d
Cu,s6i lucojuclion is a suihbl.
dcvi.e lo poduc 3 hi$ .mci{r
solar.oll -ilh iconvdaio. eficienc,
ol3% Tho lotr value or conv.tsiotr
efiiciency is prob.bly dus to oxid.
fomratioi dr inr.t0ce [1], which can
be rtoidabl. by usin! i..n ga3

inread ol rk tnrcugh th€ sDr.y

CUS filns dsp.sir.J ont i-Si by
rhese siirple$ chmical spry
pyroLysis t chriquc pmdu* anisotlTc
helerejtrodion !ol& cell R$uhs
shdy ihar rhi. r.chnique is appiopri.r.
ro feb'icd. $la. ccll. *nh i fill
f,q.r or (0.{a) od @v$i<h
efrciency o(l%). nt s prcmiscd
ritbr o!tr b. i[proved by usinB
iitneflcqlion r@riis or bt lring



rig(l)X-Eydi$Eilio, olCurS lilh qrowd oi SisubnraG

qnmdiod ri!ir(r0 )(drs@.)

FiE.12) Optid absorpriotr specra ol CUS rhiniitn on slas.



rallyr.sr 
^ii5nF 

Hddjundif $k cal

I iB I I r F.l <c(. sp.cm of CurS lilm t.uui *.vcL,gh.

i

Fie (41 V iarioo I rYith sa!.l.nAth

{r

li!.rilv*idrioi n $nh \^elei;rh



I1e (6) llluftinared (rv)ctu.ctensdcsof Cu2S/SineGrojunction unds, v.rious
il lum inati'r s poRer de6iiy.

Fis.(r)shoncirqLncurre vqn6illumindlionpo$erdcnsny.
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Fis.(3) Opei ci(unrokosr vereus illuni'rtior pow{ ne0sny

Ir e.(0) Photovrhaic pedom.ncc or r-Cd2S/n-Si sola. €ll s Arvl L
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