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Property
Tube diameter
Tube length

Orifice size

Pathlength: orifice to substrate

Tube Pressure @ 5 sccm

RF copper coil

25 mm
100 mm
1.5 mm
150 mm
100 mTorr
1/8 in




Pressure ; 2> Torr
H> sccm
TBP
TEG

Pulsing:
TBP
TEG

During an overall growth cycle of 3 s, TEG flows into the main growth chamber

for 0.3 s, is vented into a separate bypass chamber for 0.7 s, and has an accumulated flux

to the surface:

NetTEG = 0.0456(?11‘1(%) — 0.031scem

Therefore, the realized TBP/TEG flow ratio becomes 26.




PIPE WALL Veloclty Profiles

Viscous flow
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Filament: 6V
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Signal, arbitrary intensity
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Baseline
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Filament: 10V

Filament: 12V
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Fejs1 =

L / L)
Eci1yEx = E15IN2Q, + £\ e, — £ 5in¢,

where: r complex reflectivity or Fresnel coefficient
€ overall dielectric constant
incident angle from the normal

. & J1 = sin’g, — Je, — sin’g,
12 = . .
£,J1 —sin’¢, + Je, — sin’¢,

define: a = ¢, /1 —sin’¢,

b

Je, — sin’g,

£2(R) = 15 + 2.1x10°T + 1.5¢10°T?
O. 13260.[]025?‘

where: R denotes real
& denotes imaginary
with: T in |C]




Computation

Fresnel Curve

Iclass reflect:

def _ new_ (self):

lower = @

upper = 1018

step = 10

Tarray, Rarray = self.calc(lower, upper, step)
self.plot(Tarray, Rarray)

calc(lower, upper, step):

Tarray [1
Rarray [1
phi 75.*math.pi/180.

for T in range(lower, upper, step):
Re=15.+2.1e-3*T+1.5e-6*T*T
Im=.132*math.exp(2.5e-3*T)
epsilon=complex(Re,Im)

Reflectance

a=epsilon*cmath._sgrt(1l.-cmath.sin(phi)*cmath.sin(phi})
b=cmath.sgrt(epsilon-cmath.sin(phi}*cmath.sin{phi)}

r=(a-b)/(ath)
R=r*r.conjugate()

Tarray.append(T) 400 600

Rarray.append(R.real) Temperature, C
return Tarray, Rarray '




where: R = true reflectance
I reflectance intensity
1, beam intensity
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Current Voltage Power Temperature
0.0A 0.0V 0.0 W 25C
3.0 29 8.7 55
4.0 4.8 19.2 106
5.0 7.1 355 172
6.0 9.9 59.4 256
7.0 13.1 91.7 382
8.0 16.9 135 488
9.0 20.7 186 564
10.0 24.7 247 624
11.0 28.8 317 700
12.0 333 400 753

O
S
=
2
s
&
=
o
=
v
e
=

100 150 200 250 300 350
Power, W




Conclusion
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