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Heating and Gas Feeding System Design, Flow Simulation, Design and Establishmentof
a LPCVD Process Equipment (II)
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Abstract

In this mdrvidual three-year research

project (August 1996 to July 1999) we
intend to mmprove the umformity of the
temperature and gas concentration over the
entire wafer through new lamp heating
system and gas delwery system design in a
LPCVD reactor Meanwhile, a numerical
model will be proposed to simulate the gas
flow in the LPCVD reactor. Results for the
thermal radiation distribution, thermal stress
in the wafer and influences of the heating
individual
projects will be combined with those from
this indrvidual project to design the whole
LPCVD reactor. Based on this improved
design, a new LPCVD reactor will be
established. Tests will be conducted to use
this reactor to grow a TayOsthin film. The
data for the grown film will be fed back to
mmprove the reactor.

lamp amangement from the

In the second year of the study (August
1997 to July 1998) the flow and thermal
charactenistics in the reactor established in
the first year were mvestigated m detail
through
experimental measurement. The
indicate  that  the
recirculating flow 1s rather strong. Using
showerhead and lowering the
significantly reduce the
effects. Besides, the

numerical  modelng  and
results

buoyancy drven

reactor
pressure can

buoyancy wafer



temperature uniformity can be smoewhat
mmproved by the thick isothermal copper
plate.
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Design, Flow Design
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—. (a)Schematic diagram, and (b)photos for the reactor



B —. continued



—. Velocity vector maps on the planes : = 45'& 125%t t=5 sec
for Q=1 SLPM, T#313 K and P=1 atm ( Re;=174.28,
Gr=2.067x107, w=33.16 cow/s )




(itt) (V)

=. Photographs of the transient flow pattern forx T =3x for 1 SLPM and
P=1 atm (Re;=174.28, Ra=1 S1x107%) at t = (i) 0 sec (ii) 1 sec (i) 2 sec (iv)
3 sec (v) 4sec (v1) 5 sec (Vi) 6 sec (vil) 7 sec
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9. The wafer temperature at selected points and the maximum temperature

differences across the wafer during the entire heating process for Ts=200
x  with flange copper plate and for (a)Qm=0 SLPM, (b)Qmn=1 SLPM,
(c)Qmn=2 SLPM, (d)Qin=3 SLPM, and (e)Qin=5 SLPM.
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