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ABSTRACT

According to recent changes in industry for the semiconductor device, a gap between patterns in wafer is getting narrow.
And this narrow gap makes a failure of uniform deposition between center and edge on the wafer. In this paper, for solving
this problem, we analyze and manipulate the gas flow inside of the HDP CVD chamber by using CFD(Computational
Fluid Dynamics). This simulation includes design manipulations in heights of the chamber and shape of center nozzle
in the upper side of the chamber. The result of simulation shows 1.28 uniformity which is lower 3% than original
uniformity.
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Fig. 2. Simulation Model.

Fig. 3. Grid Generation.
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Table 1. Properties of gases

T 7 Silane Oxyzen Helium
Bz} SiH, O, He
D% (kg/m®) 1.308 1.308 0.163
A4 (Ns/m®) 1.09¢-5 | 2.05e-5 1.99¢-5
LB D (kg K)| 640.745 | 920425 | 5197.62
E 2} (kg/kmol) 32.12 32 4.003

Table 2. Process Condition(Center Nozzle)

Center Nozzle(Phi = 3 mm)
e | ae [ ] Y [V
Ar 39.948 | 1.634 | 50.000 | 81.689 | 0.236
SiH, | 32.118 | 1.314 | 50.000 | 65.678 | 0.236
0, 32.000 | 1.309 | 0.000 | 0.000 | 0.000
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Table 3. Process Condition(Side Nozzle 24ea) R Fig. 98 3w 9] ol WASA] ol sl
Side Nozzle(24ea, Phi =3 mm) Center NozzleS M Z-& FE)<] 50 mm NozzleZ H7
Volume | Mass | Velocity 3 -] SEE oI Fig 10= HH ] £o|= =
=27 | 2= Ask Ao
rate rate (m/s) ©]31, Center Nozzle'= 73t 79| &= E¥XE 1}
Ar | 39948 | 1.634 | 6250 | 0.425 | 2.191 EhdT}.

SiH, | 32.118 | 1.314 | 3.042 | 0.166 | 2.191
0O, 32.000 | 1.309 | 0.000 | 0.000 | 0.000

Table 4. Process Condition(Side Nozzle 12ea)
Center Nozzle(12ea, Phi =3 mm)
Volume | Mass | Velocity

23z %}: =i =4 e i
rate rate (m/s) [ == 3

Ar 39.948 | 0.000 | 0.000 | 0.000 | 0.000 Fig. 7. Velocity distribution of Original model.
SiH, | 32.118 | 0.000 | 00.000 | 0.000 | 0.000

0O, 32.000 | 1.309 | 20.500 | 26.829 | 4.834
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Fig. 8. Velocity distribution of Case 1.
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Fig. 9. Velocity distribution of Case 2.
Fig. 6. Sample Plot.
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Table 5. Result of Gas Flow Uniformity
Simulation Experiment

Original 2.6 3.23

Case 1 3.01 4.78

Case 2 2.74 4.17

Case 3 1.28 2.52
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