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.e'omh-y and  the condemsation
under glven Physical conditiong.

The vapour atoes are wcattered by
with residual pax  atoms in tho  vacuum syltl..
scattering  probability 15 exp. (-4 Yo where d Afl ﬂn
fource substrate distance and 1s the mean Hree  path 0!
the gas atoms. In addition, the pas molecules tmpinglog
on the substrate surface st a rate pgiven by cqguation
(3.1} where of course the parameters Pa‘ T and M refer

te the gas molecules at temperature T, 1t was found

3 -9
from cxperiments that vacuum of the order of 10 torr

to 107% torr is good enough for deposition of clesn films

excent those readily oxidizable |in which case relatively

anditiong y ired.
much better vacuum caonations are requlred

Why_ Vacuum §s needed !

Solid materials are hoated upto sufficlently high

«  VApOUrs are
temperature  to  Vapourist them then these pou



(e)

in she daposit material.

the boiling of the surface.

It im possible 4o put a mask between sceres and  the
substrate and obtain &  xharp pattern on  the ssobateate.

that the adbesios of

The matn advantape of the vacoum s

im  {mean from path) and

the film incroases due to increase
hotter film can be formed. The grain szize of the atom also

increases and the film formelw:ll again be a better film.

Whet there is vacuum then there is Jeas number of atems
e succegsive time of the two collisions

or ions are present and th

increases. Due to this there will be less mumber of collizicns

and the atoms and lons will have more ebeTgy (Loss of Energy

iz less) Finally the atom and lon will strike at the substrate |
ith oo Kinetic Energy {or veloeity) =o that the sdhesion |
w aglore A «tic Lnergy o

will be better.

i / ; tion Technique *
i ods in vacuum Kvapora

Heating Methods in Vacuum BYRPE=== q

{n a wvacuu system

of the material

The evaporation



.....

PNErgy exceeding its binding muy.
and enters the gse  phase,

Thin Hin preparstion by cvagorst
involves the creation of vapours  or clusters of atoma b '
a material,

The transporestion of vapours and subsequent con

that of vapours.
The temperature of the source iz an sssential parameter for determining

on & substrate maintained at jower temperature than

the rate of dvaporation.

1. YACUUM EVAPORATION :
A. Kinetics :
The evaporation of a material requires that i%

be heoated to a sufficiently high temperature to  produce
the desired vapour pressure. The rate of free evaporation
of wvapour atoms from & clean surface of unit area in

vacuum is given by the Langmuir-Dushman Kinetic theory

equation;

: 2 1
Ne = 3.513 x 102'! !'c:l(rd'[')”2 molecules em = S (3.1)



sarameters  have lw “’gm
growth  domioated  microstructers of 2 ml.., ‘
its  physical properties. | This has already bean
ChapterI. W dimentional eaterialy  of  thickness
Angstroms lo husclred  of “micromelers can be prepaved. b$
of go called thin film - as well as thick [lm technigqoss. lﬂ
latter methods dnvalwe the preparation of thin putertals ,{m

2 paate or liquid from the bolk materiala. The two sets o‘.it-:hul_m»
difforent microstructures h

yield thin film  materials of widely

and pragertien,

A thin film depesition process involves thres steps

i. Creation of wtomic/smolecular)iome spocion; -
ii. {ranspart of theare =pecics t pouph & medium, AND
iid. Condensation of specics ol a substrate.

Depending on -.u-hn‘_;nrr the wapour Species bas boen cronted
by a rhysical process {guch ‘as therEss evapoTation and spuuerm;).
by =« .:hcn:n:;l. plectrodeless a1 electrochemical process, We can
b;oadly classifiy the depoasities techniques under \he following
headings s
(1) Physical vapour deposition (PVDD:

|



