ABSTRACT

In thils work, two new technlques for thin £1lm
deposition has been described, The first has been used
for the deposition of oxide and sulphide £ilms, while the
second one is utilised for transparént condicting tin
dioxide £ilm only.Two type of solid state devices were
fabricated using these £ilms, and their performance

evaluated,

The dip technique has been used for the deposition of
oxide (m203 and Snoz) and sulphide (Cds, ZnS and G.do.g
Zno‘z-s) thin £ilms, In this technicue, as used for oxldes,
the substrate is withdrawn vertlcally at a speed of the
order of 1 nun/aeé. fram a solution ¢ontaining metal nitrate
and alecochol, when.a liquid layer adheres to the substrate
surface, It is then subjected to & heat treatment, when

the liguid £film 1s converted to a solid ome,



For aluminium oxide (A12 ). the starting material
was aluminium nitrate /7AL(NO;),, 9H,0 7 and t-butanol,
For alumina £ilms, a \two-step pre-baking at. temé‘feratuzes
of 65°C and 120°% successively for few minutes was nece-
ssary before f£inal baklng at a temperature of 550°C. The
alumina (‘A1203) f£ilms seemed t0 be amérphous in nature as
indicated by {:ize X-ray diffractometric study.

Deposition of tin dloxide (Sn0O,) £iims were also
¢arried out using the dip technique, where the starting
solution was stannous chloride (Snclz, ZH—O) and ethanol.
Aft:er withdrawing the substrate from the starting solution,
the substrate with the 1iquid layer adhering to it was
£irst dried in a desiccator containing sulphuric acid and
then baked at a temperature of 400°C. Dip depos:l.ted ero2
f:l.lms are uniﬁorm, smoo{:h, hard and highly transParent.
Unlike SnO £iims deposited by other conventional methods
dip deposited SnO, £ilms had a high resistivity, X-ray
diffractanetric study shows that the films are only poorl}f
crysta.!.lz.ne. N i £ 3mown that in the presence of air and
water,, SnCl is converted into SnCl 4 3nd stannous. oxychlo-
';!’::_Lde., On heating most of the SnGl‘4 evaporates, some- is
hydrolysed to snoz,. -while the oxychloride is ¢onverted to
hyd.rates of tin oxids, The 1Aa1;1:er reing insulating in
nature lead, to the high x:esistivit;y of the f£inal £ilm. -



A novel techrique for depositing transparent Gonduct-
ing Sn0, £iims has also been developed and studied.  Fere
a paste Of SnCl,, 2H,0 in a few drops. of distilled water
was prepared, . It was then painted near the bottom end of
the substrate which was then heatsd under atmcspheric
conditions in a vertical positim, The SnCl, produced as
described in the precediny paragraph s hydrolysed on
coni:act with the heated. substrate to yield the desired £in
dioxi@e film These films were A.mnd to be hlghly trans»
pa:r:en%:. (70»9 0% average transmission for visﬂ.ble 1ight) with
sheet resistance of the orde;: of 100-5000 —ﬂ-/ D Fer a *thiek— |
ness of ‘1000a%, Sb_dape»a Sncn2 films have also been deposi-
ted by this tecﬁnique. | ‘ - '

The dip teehnique has also been adap-t:ed fcr ‘the aelao-
sitican of sulphida films, By adding a sulphur :contain_ing
compound (thiourea) to & solution in methanol of cadmium
nitrats, zine nitrate or a mixture of the two, cadmium
sulphide (C88), zincisulphide (2nS) and mixed cadmium-zinc
sulphide £ilms could ke produced; C&S f£ilms were studied
in detail by varying GdsS ratioc, baking temperature, . .
depositing on Alfferent substrates and increasing the.
sumber of dippings, The best £ilms were obtained at a
temperature of 400%C with Ca:S retio 1sl, The G&S films
were predaminantly of the zinc blende structure, whose.
grain size was found to increase with the;ix;mﬁoer of dipping
upto 5 or 6 dippings (dip-withdrawal-bake cycie). X-ray



diffractometric study suggests that ZnsS filfns are gmorphous
_in nature, whereas Cdo. anb‘zs £ilms are of a mixed;‘phase
with partially eérystalline €4S and amorphous ZﬁS. For single
dipping, grain size of the €43 £ilm was dependent on the
substrate, For example, g::'éins fo.i' transparent ¢onducting

sno subst:rate was near].y double that for soda-glass ones,

_2
- similarly, grain si.ze for mult‘.'.ple dippings was also larger
than for single-dipping, as her:e the £resh CdS layer is

.'ceal ly deposited on the underlying (earlier-deposited) cas

" “substra'te" It was also £ound that thickness of the’ CAS
film‘s on fi:"st dipping (on ainof;fahous’ substrate) :ié’ iess than
ﬁ:hat obtained for subsequent dippings (Qn underlying |
| crystalline cdas layer) o ' L

o Two types of solid state c?ev:lces, namely Paral].el plate
electron multiplier {PPEM) and Photo Conductive (Pc) eell
‘were - fabricated using films dsposi’ced by the aboVe
;;techniqueg. In ’che fabrica\:ion of PPEM, aip deposited Sn02
“and AL,0; £ilms were used as. sexnicog&xctj.ng._ and :segondary
-emitt:!.n"g' layer féS"DeC‘ti‘Ve‘].Y'o The labor.atory'buil‘-t PPEM
was tested in a vacuum < 10 torr. The typical segondary
' -emii;*&ﬁ.ng pulse consists of a number of peaks, which are

| :Vcaused by ionie feedback.. The gain is’ estimated to be of.

the order of 107-.108

- For the fabrication of PC cell, the dip deposited Cas
- £ilms were sensitised with Cu, Gl by dipping t:hem in a



solution of c‘c'zc*:‘l.2 and C\iGlz' aid baking under atmospheric
condition; PC ¢ells were then fabricated by evaporating
aluminium electrode in a comb-like configuration. Highe‘f‘ ’
concentration of CdCl, in the sensitising solution increases
the dark current while phototurrent remains the same. For
a fixed GdClz concentration, the maximum photocurrent is
cbtained £or a baking time of about 3 minutes and then
decreases slowly, which may be due to the partial deccm-
position of cas f_i_lms_. Tendency of coalescence of the CdS
grains was observed with the increase in cacl, concer_ztration
in the sensitis ing solution, The PC cell was S'tu,died by
plotting voltage-current (V-I) Gurves for d:_!.fferenf:"
illmninatic‘:m levels and equivalent lmninancegresistance

@ -R) curves for different baking times, The spec¢tral
response of ppot.ocondu_ctivit;jr showed a maximum at 520 nm -
(2,4 eV) for .unsensitised Cas £ilms. For sensitised sample
a sharp peak at 505 nm . (intrinsic) and broad peak at 590 .
um (impurity) were observed The maximum photosensitivity |
of the PC cell is estimated to be 10 mt}/lmnen, |



