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ting nateriels have been %m&:)ect ar W@
'amies("‘é} in Tecent years due to thetr pogsihle

applications $n capacitors atgd for mam pm%em
and pumw in microelestronics, v Thin ﬁlms of
inergartie ma;griﬂs, in particular .,ina&ganie oxides,

are generzlly prepared by ﬁsemml evaporatien, sputtering,
chemical vapouy deposition and enodisation, "In these
techniques, the besie process of growth in the early
stage of a thin film via discre'se nucleatlon centres
Tesults, directly or indirectdy, in the oecurrence of
microsaopie p:’inholes or woids, - Tl:zese 'pinhol"* are often
the si@ifieam sites of dieiectric breakfiwﬂ and

gauous diffusion fron the egbient. 3’ properly chooging
the deposition pavemeters, i% is possiblé to miglnize,
akthough not to eliminate, thie pinhole density in
canparatively thick ('>1ooo'4‘°") films, Tarther, the
proces® of condensation produces enoMmous- (ww9 1010
Wun‘?‘} stredses in the inorganic dielectric f:tfuns“)
These ahresses in some e¢nses may drastically change

Hoir magnitude and even their sign on exposure to water
vgpour and reactive ambient gases. 'Thei'efore,..cra&:ing
of thiek films is a familiar, although tmdesireble,
;mmen.m. The problen of péithéles ‘and strgss-illduced



crazisls in inorganic dieloctrie £ms can be largely
overcame in thin films of polymers of organic mateplals -
‘heving 4 lang and flexible chain-like structure. In
adaition to their neglig;bia ehctr&ca&fmnducﬁviby,,
small dissipatdon factor and high dlelegtydc breakdown

strength, a mmber of ;’:olymeré axe mzmmw’) to be inert
to moisture and mblent gases and also to be thermally
atz_zble over as large a ﬁempera@are range ag «100 to
+#00°¢, Long chain hydrocarbons also possesS many of
the useful characteristics of polymers but they are
‘generally not themally statle at temperatures much above
roon teaperature and thus are not well suited for
applivations. Clearly, thersfore, polymers are attractive
material to study in thin filn forn, The interest 1is
further stimulated by the pogsibility of préparing a
new olass of materials in the fom of polymer filns
eéntaining metal atoms ond charge trensfer or donor-
acceptar complexes, as indlcated by the suceessful
p'mpe.:ation of a limited m_.nnbér of netalle~polymers ih
waxB), |
] 7 Polymer films olf various polymers, e.g. polyoxy-
mg’blviene, polyprapylene and polystagreneh have been
abta.ipedeg’w') by the simple technique ;:f direct iso-
th‘exﬁgl immersion of a substrate into a suitable solution
ef the polymer and also by allowing the evsporation of
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the solvent from the polymér _splﬁxtj.erz plased on e

gibstrate. The former techni:qx.ze of solution gmwt.h
sppears to ‘be most promi;aﬁig‘ for obtaining reliable arid
uaaml thick polymar films, However, with the exeepm
of 1im1ted electromicroseopic studies of epitaxial M
of a few polymer films, neither the deposition conditions,
kinetics of growth and structural details, nor the
ddelectric {(or any qther) properties of such films have
80 far been investigated, | |

! In view of the preceding remarks, we have under-
taken, for the present thesis, a detailed study of the
polyvinylechlordde (PVC) films grown from thé solution.’
PYC sins chosen becaﬁse it 13 known to be a good insulator
with a low walue of loss ré.ctor and, therefore, offers
good possibdlities for spplications, Further, its buik
structure 1s also Wwell known, It polymerizes in syndo-

tactic fom as shown below.
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The larger molecular welght, the syndotactic nature of
the polymer, the polydispersity of molecular forces and
large unfolded length of the chains make nueleation,
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growth and structural studies of PVC films on polar and
nonpolar substrates of considerable interest to the under-
standing of the growth mechanism,

In the present work, the solution growth ’bechnicpze
of depositing a film by the lsothermal immersion of a
substratelna PVC solution of suitoble concentration
has_peen scientifically developed and put on a quanti-
tative basis. Chapter I describes %ﬁe results of the
study of kinetics and nechanism of growth of such films.
The salient features of the growth behaviour have been
explained in tems of an adsorption controlled multiple
nucleation model,

In order to confim the proposed model for the
growvth of PVC filns, structural investigations of various
growth stages of these films on glass,mica and rocksalt
substrate were undertaken, Under certain growth condi-
tions, amorphous, mixed cmorphous and crystalline a.nd‘
epitaxial growth were observed. Prior to our work, some
studies of epitaxial growth of solution grown films of
o nuaber of isotactic homopolymers on several alkelil
halide substrates have been carried out., However, these
‘studies have not been systematically performmed to
understand the expected influence of the chemical nature,
concentration and temperature of the solvent. In view

of this discrepancy, a detailed and systematic study of
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the effect on epitaxial growth of all these parameters

which affect the nucleation and growth of the PVC film
was undertaken.

We have also studied the erystallization behaviour
of amorphous WVC filns on annealing, It was found that
a metal film deposited on amoxphous PVC film induces
rapid crystallization of the film, The nature of
crystallites produced was found to depend on various
paraneters.

The study of the structure, the occurrence of
epltaxial growth on single crystal substrates and the
recrystallization behaviour of asorphous PVC films which

have been corried out using electron diffraction, electron
and optical microscopy techniques, forms the subject

natter of the second Chapter.

In order to obtain informmation about the dipolar
orientation, electron, hole and ion trapping, interchain
processes, charge storage phenomenon anéd formation of
charge transfer complexes in solution grown PVC filmg,
dielectric loss and thermally stimuloted discharge (TSD)
current measurenents have been performed on polarized
and unpolarized pure and iodine doped WC filns. ‘
Dielectric 10ss behaviour in bulk PVC samples has been

reported in the literature. Though motions of molecular
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chains in the polymer have been shoun to contribute to
the dielectric ioss, the physical nature of these notlons
as related to the dielectric loss has not receivéd
enough attention. Our studies have shown that.dielectric
loss and TSD current are due to dipolar relaxation
process. The results of these investigations are dealt
with in Chapter III.

The study of electronic conguction in thin poly-
ner films have attracted a great deal of attention in
literature. The nechanisn of electrical transport in
polyneric materials is very compliccted and is related
not‘only to their physical structure, but also to their

chemieal nature. In this thesis, we have studied the

effect of temperature, electric field and frequency on
the conduetivity o f solution grown thin pure and iodine
doped PVC films. The results and their interpretation
are discussed in Chgpter IV.

It has been shown that polymer films generally
scatter the visible light. The study of the scattering
behaviour can yleld useful information regarding the
structure of these films, We have, therefore, under-
taken the study of angular variation of monochromatic
light and wavelength dependence of the transmitted
light as a function of PVC filn thickness. The results

of these studies are described in Chopter V.
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