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lt ih. pr...nl prper, CdS/Si lcr.rcjuh(lloo olar cett [tu be! n.d. by
vrcoun 4.po.6!io! ol CdS rLh filn .trlo oolocr,alldttr. rttiMn 3ub(nre,
)(RD o.*ur.@!r3 .pDEr.d lhd CdS nh t . iorco..l Wurt llc

ru.tuE ,l..rricd cnrmd.rvirio! oa rh. c.ll 3!6r th.! $. orri.
lr.ltpon oe$.rkr h wiltsnr lo thc iun*llng-EoDbiut'b. Dodd, fh.
jrrcrton of .his .ohtlmltu! *$ ,tropl xitb 0J2 .v hilrtr !ot.nrt.t.
spdrrd Bl,ouiviry D6rr.e6r! d.io.rin..d t*o di*ihd p..t$ ri. lIEr
or. $.r {r 450 n& {$elenglt ,ilci .d/.rp.mL & rhe CdS b.ndg.D, rhit.
lhc $.ood rl 300 !r, The f.!ri.!i.d c.ll .tl bitr good D.rforhrn.c wtrh
6.37o mnv.aion.mciemy,

KE!rord., CdS/Si Heldojunctioi, Sokr Cell, Coive6io. !fiici.ncy.

Cds +:ri )-ri* 4-i, CdS/Si ey !+t ir-r l'dr gid F ,r-it lir Ii*:,i,' J i:i*-! iut, 3-4r .,.t .;x$! i,r:i irrilit- e',l ur irlJj-+, dJu.rirq. o1!r-.rrll rt",rilr r.+.v-r!.! 6riJr trl si iJrt !
tr--:lr ii + _rr-.r &r.I Jr.r:it, ii, Ju:rr' firJ JJE eqE &r., Ja
Jur.! J iLuI .rt+-. y, .:lLr,i rJcl 0.62 .v ..,n J.li,tr.Lq {+ i.A rrjr
,Cds rr.jil iiLAi iJ+ JJ.t! fljr 550 M v .r d*n & cl olJtr irt*.r vr.l
r,5- eJJ- q'!!J rd i,l4J u.I"ii 6{l ,800 n'r e5. }.i J}n & al:l tJ,.n uj

.6.3% ulrr. Jrrrj itl&

lh.E ia b.s .esid.nllc
inkRn ir rce laB dtu.rcd
roN.r& d,. d.rslopGnr of
ha.rojuncrion solat ceils U-rl sucf
ireEn i! bascd 6n nre fid $at thesc
hrrcrojtrroriotrs have I nufrb.r or
dd!.i$ges over diduled p njutrdion
$lat cllls inoludc [al: (i) o lo*d
junction.ronmtior tcnlp.r4uE. (ii)
hi!h* 5p. hl rcspoos. { slrod
(dvelciglhs, and (iii) mey or

d.posir.d liye6 hrE tne .iSh iidic.s
dl rclaodo to .d 6 MriEre on
cotiry. h $e hn lhE. de.d6,
CdSAi heojuodie sordccik h.rc
bsn rcDoned Io ha!. porcr
conv.Eion ellciencics of 49. 8nd

seaE [5'3]. fteso ..lk P.rc
considered as loHosi and hish
.ficlenl phorcvolaic dcvic.B, Th.
cost redrcin obviouny,illb.ln rhc
jun.tioraomdtion srep .nd rl$ ii
clinina.ing lne orircllcdio, l.t!r.
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Thc air oflhtu pap.r s b pr!.nr
Lhe 

^sch! 
of dE fibriclrio oL.

cds/p-si herercju'Erion elat cc
naJ. by ri.mil Fsistirc tchniqu.,

Exp€rine.trt Ptu..d!6
Sinslc-cryrsl silicon \r.teE ot

p ipo cotuiucriviry *iih 0 )
oricnrali.n .rc $.J $ subsmrls,
they hi.e a Eshtr D in ur. drge
ol I-! (m and lnc fi!. uf rn.
*aler is polhhed lo tl'c nimFlikc

?rior ro d.position 6lCdS, rh.s
warm EE chdically dch.d in
diluL hydolluoiic &id to rcdove

Subsequ.nllr. ih orid. rmolin8.
rhe wrfs wr *flbd imo
individu! pi@s of 0.5 .mr 3iz.i
th.n dr.y w qt !o v.cuh
chdbq ro Lbiat dE CdVSi

The &p.siriotr or cds iil,ns vrs
6i€d a. by racuuD .!,.!or.ri.g of
ulh'poft CdS lDtri.. (5N) qrc
silimn sub!f.r.. lln .vrp.otio Irs
d(x !N Ei4 B.ls orn! $n.o.Thiclns of d.lolirioi fitn s.
a6oul 300 @ Nhich {lcuhed 600

Alier rhe deposirion of CdS.
fbnEl and back m.lit et..lod.s
rcre iom.d b) depositins 200 nd o,
In and {l Erperiv.l} lt'e s(d ir.

Spehl epomility mca.ure,
mera of CdS/Si lderujuncltotr
dehotars weft mado by usiru i
momcho@to! (MoDiL ?i6) ir !rc
hnge 400.1100 nm. The resulls Bcrc
.alihaied by m@u.ing th. po*s ot
ech sp{lEl li.. Bing i !t nd..d

JfJ mqsurscnts wo! don.uder d&* a illmin.cn
.&dniins Th. 'llunihiid ss

r'hdiindctrrtcnzld.rltrch
E,,:id cds,:iHlhjdim

lchidcd by hilogen lamp rypc
_Pt ll-lpsn, t20W, lhich onnsr.d
to . Varie &i crlibbred d AMI
nluhiMlion poler d.nsity by r

Th. qy(alline qMlity ol $e
3rcu lay.r was i0venia..cd wirh aid
ol XRD ippararus ol.he wavelensth
oi I 9.lO Kru. After determining
lallic. coNIlir olCdS epiraxial layer
liou th. pcal posnion of ih. XXD
F6lt.nr, ntiios werc calcuht d fbn

*h!rc rosr Lctricc .oisDr of CdS
iof, ASIM, orb: Litjce coisrrnt of
CdS .Di[t.r dctemi.ed lrcd XRD

Th. XRD Esult lm€d or cds 6i
h.EMrtucruE for rsn posn d
$ple is shom in FiguE L Thc
stpk si.*s polycrrsElline phae.
[.ne oi pal5 from (lm) phe,
(002) Dlm.. ud (l0l) plm. w
.@sponJr io rh. h.xagNl phe
(&cordiq io ASTM crd No. 6-
O.i14) Accorditrgry, ev.lo6rcd CdS
film $osr Vudzit siocrure.

Th. latl.. padoerer oa (002).
orhncd CdS film fron ASTM-C&d
is 6.75 l. *hilc thar ohbined nom
XRD prncm is 6.74 A. Thir will
rerlLr in stEins. Thc i€in cdlculdred
from rElloN results *as 0.14%.

Ddrk I-V cheackristics of thd
fohri. sr here@jun.tioi are
pE$nr.d in Figure 2 The outline ol
rlE Be .xhibih pooFrecti8in,j
bcMvior (..x. rRdficariotr lector
ahour l0 or I v). Thc fo ard.u'enr
v{rics .rponenriall} $hile reveEe
rumnl d.noi$rdes $n bre.ldoM
t.havio' md cm h. derribed b! tuD
dhtinct regionsi in rhe frrr one lhe



c@.nr is .rpldrEd ny . r.hrion
simll.r to 

'har 
orlhe eqn (l o v), in

rhl s@o.d Eeioo ihe cunfl atr bc
dcpioicd bJ thc .qn. I c V". wh.E

A s.hi.log,-V plotu cr aoNtri
bias is prcscntod ii Figtrtu 3 -rhk

figur. sho*s lhd loflsrd curen'
.ontis6 of$! Elions. Iho 6.sr onu
epEscnts rhe @nbindiotr curenr,
sh ile te soid &gion Bprosonrs thc
tuin.lhg .uft , i.c. CdS/n,Si
her.4uncrion ob.y! b tc rutr.etiu,
@ombinarion no,lel lii! r.!uh is
rct in cotrtadi.t on rirh resulis
obr.inod byorh.reolkcrs lbr Cdysi
hd.bjudid pcp6,!d by vum
.vrpor.iion [l0,lll. Tnc $tuBlion
ctrrr..td.nsiryoftne fi6r ESion Js i3
decrmin.d E exhpol,rinE Iv cB.
of fiis region ro fitrd jts incGpr yirh
V=0 Tnus, {h. id€lity led n is
calctrl en by tlrc folloeing oqu.tion
u2t:

h'l']o!Ud.hhd.rjaborHui
tfi.n(.t$i Hd.4iundid

*l&re q&T reuipr(.| of rh. voh
.quivaldt of tc pfatoE. li: lh.
fonErd curnl oarh. firsl Egi6.

o rhe orher had. rh. $rumriL
cunotrr densiry ol rh. secodd r8ion
Ji is dd.mind br !h..rnaDohrion
ar lh. so.d rcsion, rlEn lh. trlu. oI
A is extacGd by lle tblloling

---i--1"

*ilh th. Elu. of 0 62 .V. Thit vdE
eYnibns fan aEcDenr *irh rhar
pEpald by v&Nm €!.po!!tin

tiAuE 5 p.ML lpdhl
responsivity of$c flbriclr.d c.ll. li h
noriccd rlmt rh. rcspomivir, cuwc
shos sood b.rd-po$ b.hdior
{-iflro* .6.ct), !d n is @dD.is€d
ol lou distincl Esions, Th. fiEt
qion (6ncspondils to de blue
spectrll *sion) ,hos! o in.i.B in
Eporsiviry wilh *lElosrh, .tuint
rh. DaximuB vilu. i( I - t50 nn
(he tbioalion .ds. ol lh. CdS
tbnhl lay.r. I1l. lower rcsponsiviry
d lh. shodq *e.ldgn ESion dy
be du. ro d,e absorp'ion or$. tiE t
nor lhc surrre Ghallos rb$'flion
d.prh), which h.i l.rg. .tuuit of
su'fie Mbiotion of Ih. pholc
8.ncd.d cnic6. Thc @nd ngion
ol rh. plor show! a dsr.lse in
mponriviry with . minimuft v.lue.r
I = 600 @ .tn tuU b. ltEiblLd b
a higfi &g@ of @i.r EMbinilion
dr th. nrbd.E llj. The thnd resio!
.ho*s.n inc@ in the r*ponsivity
Do$ing rhrd8n rh. m.ximun v'lE
d l = foo nD corspmdin8 to lislll
absoarioD ,l l nsition eSion on
silicotr side.nle founh Erioi shows
rhll rcsposivity dcc@ @hin8
rh. abeorid eng. .f ih. siliM l.l
.V. It. sfralld E.ponsivity rt long!!
w.velon$n G oscnbed to lh. cirieE
sE@Gn &c! ii dr bull ol rh.

Th. phorovolEic perfomanc
under 3imulred AMI condilionof$e
ell L d.sib.d in tiSrE 6. th.
cle is pb{.d i. $. founn quldnni
16 r.Pftcnr rhe po*.r.rh.t.d arom
th. ell, Ir is sen Irum tho figuE lhar
llc rcd.nluleily it tos indid.d the
hth rrt@ of sri6 Esisn* rhd
Esulis rrcm rh. hilh Esisrivily of

, - -!L.tr

shcru Ia: llE lbN$i cuiiotrl ol rhe

Fi8w a dopicls lh. vlnrtid of
ir. ,ciBocil ot squorc oprcilrnc.
vsruB rcve4 Uidr vol&ge, I n
oppd.nl 6d rhc j@tion is in ibort
!T., ud lh. inGrc.Dr .fr olded b
rh. lollasc uis ii $. builti! volElc
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FiguE l. XRD Panem oICdS film.
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FiEuft 6. Thc Plobvolbic Perlbnnanca ol the Cell
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Figure 7. The Ourpul power generaled 6y fie CeL


