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ABSTRACT

As the semiconductor production technology has gradually developed and intra-market competition has grown

fiercer, the caliber of Si Wafer for semiconductor production has increased as well. And semiconductors have become

integrated with higher density. Presently the Si Wafer caliber has reached up to 450 mm and relevant production

technology has been advanced together. Electrostatic chuck is an important device utilized not only for the Wafer

transport and fixation but also for the heat treatment process based on plasma. To effectively control the high calories

generated by plasma,

it employs a refrigerant-based cooling method. Amid the enlarging Si Wafers and

semiconductor device integration, effective temperature control is essential. Therefore, uniformed temperature

distribution in the electrostatic chuck is a key factor determining its performance. In this study, the form of refrigerant

flow channel will be investigated for uniformed temperature distribution in electrostatic chuck.
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Fig. 2. Generated grid.
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Fig. 3(a) Location of Heat.

Fig. 3(b) Inlet and Outlet.
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Table 1. Boundary conditions of simulation

a4 =4 300(C)
0.1 (kg/s)
Yol < 0.5 (kg/s)
1 (kg/s)
Table 2. Properties of R501a
Density 1067.63(kg/m")
Dynamic Viscosity 0.15(Pa-s)
Specific Heat 1504.32(J/kg'K)
Thermal Conductivity 0.72(W/m'K)
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Table 3. Results of numerical analysis (Original model)

A e | 293TC

0.1 kgl A o 283°C
BZHEAF | 3.64e-01
4= 9.991e-01
AY &= | 284.77C

i A on 283
1E 28| 05kes ¥Z2Hx | 55701
4= 9.991¢-01
A &= | 286.69C

A ox 283°C

1 kg/s ——

AR | 1.04e+00
4= 9.984¢-01




AN BYe £ FUE S AT W f2 Yyl B A7 75
Table 4. Results of numerical analysis(Revised model 1)
Zg &% | 294.55C
A 2= 283C
0.1 kg/s ——
A} 5.12¢-02 = =
F9E | 999201 = - = -
TS B
5‘_511:]1 2 | 28549C o -
Z1] 3 A} 0.5 kg/ He 2w 283C
as . S
=0 FEFHUA | 3.94e-02 — T ™ T
H+L= 9.991e-01 - - —
g 2% | 28420C Fig. 5. Simulation results of original Model(0.5Kg/s).
A 2% 283T
1 kg/s —
xR 2.86¢-02
HL= 9.991e-01
Table 5. Results of numerical analysis(Original model 2) = = i s =
Ho &= | 283C
Har o 283°C . A Y0
0.1 kg/s — ~
EEHX 2.21e-02 o
FdE | 9.995¢-01 = - = -
Y &= 300C Fig. 6. Simulation results of original Model(1Kg/s).
Hi 2 283C
MEZURA | 0Skes s
FEFHA | 471e-02
L= 9.999-01
Hdj 2% | 300.96C
E R 283C
1 kg/s — - = .
XU 6.43¢-02
H+L= 9.991e-01
Jod coneln E@e DD o0-
Fig. 4. Simulation results of original Model(0.1Kg/s). - —

Fig. 8. Simulation results of revised Model 1(0.5Kg/s).
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Fig. 13. Experimental data for validation.
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Fig. 15. Results of simulation for validation(enlarge).
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