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Abstract

The effects of the variation of process variables on the flow patterns and the effects of the
flow patterns on the deposition rate and uniformity in the Si-epitaxy CVD with SiHi as the
source of Si were studied through the calculation by use of control volume method.

The results showed that the natural convection was undesirable to the uniformity of deposi-
tion rate, whose effects were decreased with the decrese of the pressure in the reactor and
with the increase of the flow rate. However, the excessive increase of flow rate caused the
movement of the unreacted gas to the substrate. Therefore it resulted in the non-uniform de-
positions. The rotation of substrate was appeared to improve the uniformity. The results of this
study could he used in CVD process to design the reactor and to find the optimum conditions
of the process variahles.
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Fig. 1. Reactor.
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Fig. 2. Temperature dependence of growth rate for
assorted silicon source.™

Fig. 3. Substrate.
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Table 1. The dimension of reactor.
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Fig. 4. Velocity profile according to variation of
pressure in reactor A.
a) 760 torr b) 100 torr ¢} 10 torr d4) 1
torr
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Fig. 5. Velocity profile according to the wvariation of
pressure in reactor B.
a) T80 torr b 100 torr ¢) 10 terr d) 1
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Fig. 7. Velocity profile according to the variation of
flow rate in reactor B at 50 torr.
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200 slpm.

Depaosition rate of line 2-9

’ |
—_ i .
= ;9 358 I/min
2 a ’g. \?‘m\n
Z & 50 I/min
Esj ¢ 100, r/ in
1 3 & 200. 3
— 1
-3
o
“
=
2
e
@
3
[~
o
=

Fig. 8. Deposition raté according to the variation of
flow rate in reactor B at 50 torr.
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Fig. 9. Change of the deposition rate by the effect
of rotation in reactor B at 50 torr, 200
slpm.
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Nomenclature

Cis ¢ concentration of species i at inlet.

Crilnmix - heat capacity of species i and the mixture
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at constant pressure per unit mass.{erg/g’K)
C., : heat capacity at constant volume.(erg/moleX}
Das - mass diffusivity for a binary svstem of species
A and B.(ex/sec)

Jaoee, S - molar flux(mol/erisec) and mass flux.{g/
ol sec)

o - thermal conductivity of species 1 at constant

temperature. (erg/cm -« sec’K)

m : mass.(g)

M; Mmix - molecular weight of species 1 and average
molecular weight of the mixture.(g)

n . number of chemecal species in the mixture.

P : pressure.(atm)

P.i | critical pressure of species 1.

a8, 9. - energy flux of r, g .z direction in cylindri-

cal coordinates.

R © gas constant.{erg/moie’K)

T4y - deposition rate.(cm/sec)

t © time(sec)

T © critical temperature of species i

TiToTus © temperature at inlet, constant tempera-
ture and temperature on the substrate.

v . velocity of the mixture at inlet.(ecm/sec)

vin - velocity.{cm/sec)

Vi Ve ¥, - velocity component of r,§,z direction in
cylindrical coordinates.

XX I mole fraction of species 1,j.

f' . general coefficient.

e - viscosity of species 1 at constant temperature.

(g/cm - sec)

pix - Viscosity of the mixture.
P, - density of species i and the mixture.{g/en)
© . general variable.
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