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— CASE EXAMPLE —

Dual Frequency CCP
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Model
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Dual Frequency CCP

Computational Region

AXxi-symmetric model
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* Superposed frequency case also can be analyzed

by Particle-PLUS.

Capacity: 100 pF Dielectric
AC Voltage: 100 V (Quartz like)
d | Q Frequency: 27.12 MHz
| ArAR
| 25 mTorr
150 mm
AC Voltage: 300 V
Frequency: 4 MHz Dielectric
Capacity: 100 pF (Quartz like)
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Voltage

Voltage averaged over a period

WAVE FRONT
Dual Frequency CCP

ave_electric_potential [V]

v Ion is left in plasma region

since electron velocity is
larger than ion's one.

8.934e+001
2.780e+001
-3.374e+001
-9.529e+001
-1.568e+002

Voltage on substrate
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Therefore voltage in plasma =, 0 Hh‘:lm l.l\.h‘.m "w '|"‘n' 'r'|'w|'ul.||'u.'nu

is slightly positive. % oo MR L W
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v Voltage on substrate has RadilANAREN

minus component of DC 500
because of self-bias. 600 —L——L— '_6 '_6 L
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Pa rt|C|eS Dual Frequency CCP
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DenS|ty Dual Frequency CCP
Electron Density [/m3]
averaged over a period ave_density ele
(High Frequency / Low Amplitude) , T— E%ggg:g::g
s — — 1.561e+015
(Low Frequency / High Amplitude) - 0.000e+000
Ar Ion Density [/m3]
averaged over a period ave density Ar p

(High Frequency / Low. Amplitude)w — 3%823:312
3 3.130e+015

— —— — — > 1.565e+015
(Low Frequency / High Amplitude) - . 0.000e+000
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Ion FlUX Dual Frequency CCP
Ar Ion Particle Flux

averaged over a period [/(m?-s)]
ave_flux_particle_Ar_p
(High Frequency / Low Amplitude) - ' :I| gigg:g:} g
— | 8.995e+018
- : _ 4.497e+018
(Low Frequency / High Amplitude) 0.000e+000
Ar Ion Energy Flux [W/m?]
averaged over a period ave flux_energy Ar p

3.542e+002
(High Frequency / Low Amplitude) 2.656e+002
1.771e+002
— 8.854e+001
0.000e+000

(Low Frequency / High Amplitude)

v’ Particle-PLUS can analyze phenomenon of sputtering by using
these fluxes.
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