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AustrtCl : T/1I/1 fUms of cndmiwn sulphide have beell deposUcd OIl glass and 
CtramJC SltbSfroJtt unr,g chemit:LIf YfJ{'Or deJX1S1t1ol1 i ll rol opelljlow sYSICl1t TIll' 
d'p.-utrM CdS fifror _re cJl(trac{errze<i wirh rc~pcCl ItJ morph"lat.,. ,raJlI n=e 
o.r.,J $/, 11/(,lJ1rm l 'I'lIJV"fi" ~, Till' r/l't,:l ri.',t/ ;". .. '!¥l1l t':' "j' lilt' fib/!.. ~'t·r.' (1'/,:.) 

, r.txh',: l' ~ " ... r,';:l n" ~ 11;(, .:(/rl-.Q 'I,j fl~;Il."lTUI\I/\' m •• : /1..'Ur,. lI,<,i .. I· / 1 

nil' (!foc.r 0/ ,11..'1'\,'$111,'// J'fIITIJllelr!"~ "" IIh:jtim .. j, .lr<ldC"I:;U~·~· IUU H:\ t:>1I8 fllC,t, 

.4Jmealmg o/Ihe tlepor.red CdS films II! (In H,'S lIlm.\Jrph~re and In H 1 \WlS gtJnrt 
101 ; IJIP' oJ~ f I,., .!leC/fI CI:/ PI'oJf.'<2 I'tie s oJ t It.,; .:i!JII. 

:Recieved in 21611 954 

The reaction used for HIe deposition of ('liS films is: 
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CADMIUM SULPHlDDE FiLM DEPOSITION 

Sub~ lrllie Seleclion Anu Prepnrnlion . 

l"ht ,ubslTale selected lo r the deposition of CdS must be ofiow cost nnd musl 

bave cenail) el.clricai . chrmicoJ. aud mechanical properties, H must provide low 
r"j~tan~~ ohnllc COlllnCl to til;: nlm. must not iulrodllcr. impllrilies into the ::.cll ve 
l:rw. anti musl bt" mechnniclllly :Iud Ihenlla11y cOIUj}:Jtible wilh lk clfpositcd layer 
fie Sl.nK:IUI":II prO I)erlie~ uftllt' subslJ"!lJe must also b~ cOllsiu"' l"~d. si llc l!' Ihey .;re:tlly 
aIl~c! ih>.' rni cr t)~1nICrllre nnrl Ih0 cryslllllogfllphic pI'Op.'!(I?S of the CdS l'rlm. 11re 
Il.bstt:!te mu<;;1 :df;O loe cliemicall}' illo(' I1 10 Ule dtpo .. iliull envirotUUenl ufthe CdS 
film. 

Two typu ohubSltales were used for lhe deposition of CdS films. An insulal ing 
!l2S1 subsltale {Comins glass 70S9} was used 10 allow the chllftlCleriwion of the 
dtdrinl prollerties of the film. such aI: Hall me!Viuremell(~, and ::. conduct ing 
caban-coaled louftlished graphite subslr3If'~ The graphite suloslrate .!IlIrf"cc W3.<; 
(U~ wilh II. 2,j plO f:IJ boli luyer 10 mnke ilo ~"1u:f3ec more IIl11ioml and '·.:<1UC(' " ... 
pcroetty. n )l"IllI::.1 d"(:OUlI)OsiIUl11 01 propMe ::11 1100-1.200 coC in w, argon 
DOIphl'!"c WIIS ustd J)trore Ih~ CO;1ll11g tht. substrat~ was thoroughly do.'gl'('::.sed 
lIlduitmonicnJ ly defUled. 

Film Dc posilio u 

Chrnlit3.1 vapor deposilioll (eVO) was Ule melhod se ltcl~d (or the CdS film 
deposition btt':llJse It oO"tred Ihree nmin adv311laS¢l; . 1) A wide rrolS. ofli hll 
tittnm c;m be tMi ly <Iclrievt(1 and controll<,d, 2) 11lt dopllnt tom;enl r J tiOlll\lld 
-.u;Wion in tht tilm CiIll be controlled beller than lIlany otiler teehuiques. nnd J) II 
is 1 lnnx\l~sivf Il'ehmquc Ilml is W.,11 su ited fo r Iaff~e, scRl c m:l.S$ prodnchon. It 
II ~~srnry that the ('hemiesl reaction be I'Tl'dulllinll.nt ly helerogel\O\Js, 1:\kIllS place 
CIt. !be Slc5lrate sunacl'. Volume reactions. on lhe otller kmd. rE'&111I III lht' 
dtpositioa of clusttrs of random oriclll:UOIl which will prodll\· ... a lIoll-adherl'1I1 
drpoSll. furthtnllor~ , lhe rt> ... cIlOIl by-"rodllct.~ IInl~tbc vohlhJe rli Ihe !»'oceul1I3 

~,to ills,.-e h'!!h purity ofthl' derolll \cll mill 

Tht I"l'aclion used for Ule df'VQSIIIOIl orCdS films is ' 

SSO-650 oC 
HIS (g) .. C,I (vllpor) ... ~ CdS (II) 4- il2 (g) , 

(2) Iho ...... Ihe ~l'IUp 1I~\'d ror UM: CVO dCpOlllliOIl oCtlt .... eftS filii, ill ... . sas 
J)'SIrlll. A Ull~e·2.0lIe r(·sisti\'dy·hf"rllc!.11 fillll:lCe was 1I!<e:(1 A c;\<bll iunl qUa/'ll 
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(}) sbows ihe resislivity of UH~ lleposi lrcl fi lms as a function of dr-posi tioll 
l~n~ra!Ut e: nnd fil m deposition lime. TIle IlUOlber IniJels nrc resist ivity values. 

TIK'I ~ I ccltic al propel1 icG Df CdS fi lms on cOl1ductiug subsb'nlcs W t·Te. evnJumed 
by nWaliuring the C\l!T""l1t . VO ltag~ charnck r ;;;li cs G'om dot- ta-dot :ll IJ UU'o llJ~h Ulil 
indiWII dots. which wt rc separ-rued by about "2. . 2. nUll .. Figure (6) shows UIC dol-IO' 
dol lII~o.surem r.nl , Aivillg RD "" 10 M.oll1n {Iud RL '" tj fool .ohm. FiguJ"e (7 ) shows ~1C 
arrtot·vo ltnge cl mrac t~r i s li q Jor two of ti le CdS s;unples, meMured IhfOllgh the 
Indium I.lots. Recti fi c:llioll is a problcln, ami also the rapi d diffUSIOn of indilUl I 
!!rough Ule polycrystallme" fi lm grain bouudar ies. pall"icu larly at h i.~1 1t' llipernture&, 
is a jJl obll'm Ull\l ( rut I: :luse Sliwllillg of Ule coml l"tl"d dl'vicl"s. Table (3) shows the 
lypical dro·\.; Dnd light re!'islnltce, ;uu l Ihe !IhO IO ~ t'lls i liv lly oflh~ ('dS Ii lin , ddiue(1 
by II~ equ:uion : 

Pholosensiliviry ;;;:0 

() 
D 

' EFFECT OF AN NEALING 

1lie e lf~C"t of anneal ing of the (!"pos ited e us film ill H2 :;llHl osph~res 1Y <l.~ 

Sludied. Typical nluu:aJi ng conditions wen.' $00 oc for 20-]0 mi lll .I t'~ . Atmtal ing 
did 1101 ll!l.ve IllUch r.ffcc( 0 11 the ytLin size bul affect l"d Ihe rrsiSlivity ofth~ CdS 
r,lm. Flgw·t (S) show\! lhc Ihe elcd.ficul resislllllC ~ measnred b .. twe\'"ll U,e 1I1(Ji Ulll 
oo ti, at clifl~r~. nl locali ons on di [forenl .ljlru;s subslrnles. II is noliCt' d lhat ruulcoJi ng 
n-i.luced UI>:' rt's islaJice by stwt'l"al onlt": l"s of Inngnitl.ldl'!. Tnb!c (4) lisls Ult 
p:rnnelers of sOllie orlbe S311JJ t'8 befor(' und al ter ruu lenJ ing III hy<1J"Ogl· tl . 

CONCL USIONS 

Thin films or Ccl~ 1':"IYe b8en depo~i l ed on glass a/ld graphi le subsll :lIes b)" U,e 
nl"micaJ Y:lflor <It'posihon teclmil"lne. 111(' !;h1lClllr.l l and eit'clr icru prop;.>r1ics of lbl' 
pulYfr)"stall ille films were mt'asured. <n it teclmiqlle olTers a very goocl potellti al {or 

the falJricalion 0(" (.'dS·ua"le d thin film !:olnr ce lls of l n r.~e nrt':J. 1bc: proper1 i('J; of 
III't fihll IIce.l lu he opt imize,I. unt!lIle i .. t ~rr: lce problems "(J lve-d ror l!of! [: 'V, ie-all 011 
o rl~c-:m:'a hig ll ~n i c l C: !l c y l ll'(CrojUllctioll .. ular ci.'lh: 
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Ilfn(l) M.uJ.omun V· ...... size In the ells rdio !II. fll., diolr 
ar J~!JJlrUIf ' ~"'" rl'nl""c find Ilrpo311i~Q lime. 
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\ 

\ 

ri~llrc (4) CdS rUm (/tfdUlCSS li S a rll.nelilln O( SuhSlrnlc 
leml't:l':lhlre lind deVosilion tim e. 

~"I. lhll ~ IQI,,,,,. c,,,, ) 

FigUJ'1,1 (5) The resistivity of the dc(,osilCd filws ns n functi on 
of depoJlilinn ttwpCl':llurc. 
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