
In this work, two new techniqUes for thin film 

deposition has :been described. ~ first has been used 

for the deposition of oxide and sulphide films, while the 

second one is utilised for transparent condl.ictino tin 

dioxide film only. Two type of solid state devices were 

fabricated using these films, and their perfo.tmance 

evaluated. 

T.he dip technique has been used for the deposition of 

oxide (AJ.2o3 and sno2 > and sUlphide (cas, zns and Cdo.:a 
zn0• 2s> thin films. In this technique, as used for oxides, 

the substrate is w1thdrawn VE!rtically at a speed of the 

order of 1 inm/sec fran a solution ¢ontaining metal nitrate 

and alcohol,- when a liquid layer adheres to the substrate 

surface. :J:t is then subjec:ted to a heat txeatrnent, when 

the liquid film is converted to a sOlid one. 
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For aluminium oxide (Al.
2 
o3 ), the starting material 

was aluminium nit~ate L-AJ. (N03 13 , 91:i2 OJ and t-l:>Utanol. 

for alumina films, a two...step p.te-baking at temteratures 

Of 6S°C and 12o0c successi~ly for few minutes was nece­

ssary before final baking at a temperature of 550°C. The 

alumina <At2 o3 ) films seemed to be amorphous in nature as 

indicated by the x-ray diffractcmetria study. 

Daposition of tin dio)cide . (~no2 ) films were also 

carried out using the dip technique, where the starting 

solution was stannous chloride (SnC12, 2~2o>. and ethanol. 

After ~.rithdrawing the sUbstrate. fr<lm the. starting solution, 
. . . . 

the substrate with the liquid layer adhering to it was 

first. dried in a des.icc~at.or containing sulphuric acid, and 
' . 

then. baked at a. temperature Of. 4oo°C~ . .Dip deposited. Sn0
2 . . . ' . . 

films are unifoJ:tn, smooth, hard and highly transparent. 

Unlike sn62. fiims. deposited by Other conventional methods, 

dip deposited. sno2 films. had a high resistivity. X-ray 

diffractan~tric study sl:lO"..rs thc;lt the films. are only pq9rly 
' 

c;:eystalline. , ~t is known th.at in the ·pr~sE!nce .9£ air and 

w<:1ter~:' sn~l2 1~ .cqnverteei into $nC14· ~d. stannou.s, oxyclllq~ 

~.:l.de •. Orl. h~ating rn®t of the ~nC:::l-4 evaporates,· sqne~ is 

hyd.toly~e<i to sno2, while th$- oxychloride· is ¢onvert~d to, 

hydra'l:es of, tin oxide. The. la1;:ter ~ing ;insulating j.n 

nature lead to ~he high .resistivity of the final f.ilm ... · 
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A. ~c>vel: t;f,\lq)lriique eor: qep()sy~tin9' t;,Jr,aqspa.Jt"Snt; :~()nduat­

¥19 sno2 ·~-~-~ ~as. a..i.so·~-~n d9W,lo~d ~nd .stu.~~-4• , ~re 

a past.e, 9~ ~~C::.l.a' .2H.2Q ~: a, .few -~C>pS: -~£ ~.st.i~l~.d. w.at~ 

w.~s pxep9-~d•. : .J.:~ was. t:.)len p~int~d n,e.~ t'h:~ lle>1;t~ ~nd., .¢. 

i;h,e ~.ub$trate ;w:}l~q.h ;was. :t;h~n. ~$at.£ad un&a.~ a~m<:$pp~r~d 

Q:~ndi~ior¥3 in a. ~.lM:iaal. :pQSi~~:>n.~ ;h.~. Sn9l4 ~t'9dt\¢ed as: 

da,sc.J::ibe:d ~- the. p~<;edi~~ ~~S:gr{lP;h i,~ hY.dr<:>lysed on 
. ' 

eonta¢ with th~ heated subst.rc;te to yield the desired tin 

dioxiae fum. '·~~s~ fi:J.tris · ~re 'fdund td be highly ·tran~• 

pare~t (70 ... 90% &w~age transnd.ssi6n ·£or visible :Light( with 

she~t .~sistan~e ·Of· the, order of 1:oo~sooo.n.; o fo£ a thick-. . . ' ' . . . . ' 

n~s·s of ·ioooA.? .. : s~ooodoped sno2 filmS naVe also been dep0$1-
. . 

ted :by this te¢:hll~que. 

· : · 'l'hc;a .dJ.p :techniqu~ ha$ also been .adapted· for :t.he depo-

~~tion of sU.l.ph.L~ films~ .. By add.i.ng a sulphur contain~~g 

CW'padnd _ (thiru~a) to S1 :solutio~ .in met.J1anql_ Qf '.Cadmium 

n;tJ:at~,, z.:!Jla n~trate · ~r: ~ rtt:ixtuxe of the .two;_ ~adnl.~~. 

s~lpl'l:f.,~ _(<;:~), ~~c:~i-~\tl.Pl:l~~ . ~~~) . ~~ m.tx~Ci ca~iutl\-.z~nc 

~~lphic:J.e :f:i~ms ~OUJ..d be _pro~o.ed•: . :CC!S films wer~ studi~d 

in _det.ai~ by va~.tn.g C:.d:.~ :r;-at~.o, .bak;i.ng tempe..t:;'atu~,. 
. . . . - . . ····· . ' ... ' '. . . ' . . ' .... ' · .. 

. depos~i;ip.g ® dif:fe~nt. substrates and inqreasing tne . 
'•• , • 'i' I • ' ' • '• ' ' ,, ' ' • ' ' ' ·. • ' 

n~~"ot dipp~gs •. ~e ~st films were obtained .crt a 
'' .. , , , ',I • •: ' I' ' ';' '' • ' ' •' • •· ·. • ' • I , , 

tempe.t:i;itl,u:'e of .400°G w'ii:h (:;d,s.-.ratio 1s1 •.. The.~~ films 
. . .. . . . . . . . . . .· ·-· . . . - . '. . . . . . . . . . ·' . ' . . . ~ . 

were predaninan~ly o£ the zino blende. st.ructu~, wi1.ose . ' . . . . ' . . . . . . ' . . . .. . . . . . . . : ~ - . . .. . . . . ~ . 

s,rain size was . found to J.nsre~se · ~~ith the, ~er of dipping 

upt.o 5 or 6 dippin.gs (dipu..withd.rawal.-hake a~le) • X..oray 
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diffra.CtanetriQ stUdy suggests that ZnS films are ~orpheus 

. .i.n natur~, whereas Cd0• 8Zn0• 2s films cure o:E a mixed phase 

with pcu=ti~ly crystalline CdS and amorphous ZnS. Fo.t: single 

dippingt g,xrain ~i~e of the CdS :t:ilm was depenaent on the 
.. 

substr;;1te. For· example, grains for :transp~nt conducting 

$~02 s~trate was n~arly doUble that for soda-glass ones. 

- s~ilarJ.y~ .. ~r~!n size -for -~uft{pie :c1:ipt>~<Js w~ a'iso .targer 
than ·£or ·sin91e~aip~in.9/· a.s··he~ :tl'i~--·:rb:esh·c~ .. iater?·ls 
~ally da~os·i~~d a~ the ~n&~u:iY..tng". <eat-iie~~aapos:LtedJ Cd$ 
. ~ .. . . . . - . 

11SUbstrate". ':.;t was· ·ais'o .fOund that thickness· 6£' thef -c~ 

£-iims ~ ·f:trst · d.ippi.n9 <'ori ainori>hous' sUbstrate> is iess than 

tha~ ~ained f~ subsequent·. d:lpp$ilgs -(on. und@rlying ' 
. . 

c~tail!ne Cdp layer)~ 

~o- types. of sol~d. state. ~vio~s~ ~~~iY P.eu;"all~l:~~late 
~le¢t~an--mtUtiplie;-- (PP~) .and ~oto gPnc'hl~i;i~ ,(~~~- ~ell 

·were- fabricated- usi~g- films dspos;L~eg b.Y tne above. . . . . . . 

•. t~chniqu.e~., . ~ -t:he- :Eabrica~ion .of l?l?EM,. <lip ~posji~~d S:qo2 
·_ · en,d _AJ.2o3 films vt1~re usee.. ~- seroiconr3uct:tng_ $1d :secondary 

. . I 

...emitting layel;' respect.tvely •. ':he lab.oratoey l:>u:i.lt PPEM 
.. ' . . .. ' .· 

was tested ·in a ~cuum < io-5 ~orr. ·. ~e typ~oa.J. .sec;fondary 
. ~ .~:r' I , : . . . . , ~. , . . . . : .· . . : . . ~ , .. . . _- . . ._. ~ , . . . 

-...emi~~g pulse donsists. of a numbe.J:" of. paa'ks; whic:h ·are 
~/' . ' . . . . 

;oau~e·d by i_cm!Q ·fe~dback. , 'l'h~ ·gail:\· is:·et:lt;!mated t;o he o£ 

t~e ·· -orcie~ o£ id? -ito~~· . · · · · 

Fot. the fa1)r~eat:lqn..· ~- .~- ~eli, t.~E!_._ ·~P. C!e:~os~ted C&S 

f$lms '"Jere sens.i-t~se~, ~ith qu,_ Q.l ~Y d:(.pp~ng ~h~:·:in. a 



solution of cd.c12 and duc12 and baking· under atmOsphe-ric' 

dcmdition,p PC cells· '"'~re t}len fabricate'd by evaporating 

alum'inium ·electr'oae in a cQTib-like configuration~· Higher· · 

ooncent~ation of CdC12 in the sensitising solutiOn increases 

the dark' current while photoeurrent remams the same. For 

a_ fixed CdC12 concentration, the maximum photoourrent is 

obtained for a baking time of about 3 minutes and then 

decreases slbwly, ~ich may be due to the partial decan-
,. 

positiOn of gas films. ~endency of-coalescence of the CdS 

grains 't-tas observed with the increase in C::dC12 concentration 

in· the sensitising solution. The PC cell was studied by 

plottin{J' VOltage_~b:urrent .(\7,;..I) c:u,t'Ves for· different. 

illumination levels_ .. aild equ,~yalen.t luminance-resistance 

<<P -R) curves f_qr d~ffe.r:ent ~aking t~es. The spectral 

respO!l~e of pl'lotoaondllctivity showed a maximum at S20 nm 
- . ' 

(2.4 e.V) for unsepsi~ised CdS films. F()r .s_ensitised sample 

a sharp ~ak at SO$ ilm . (j,n~;insic). and broad peak (;lt 590 . 
... . ,. ' . { . ' 

mn (impurity) we.r:e observed~ ~e max!rm,un photosens~tivity 

Of the PC cell is estimated to be 10 mA/J;.umen. 
. ~ ' . 


