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Plasma Related Products

¢ Plasma Source: RF Frequency Control
Technology(3.39~13.56 Mhz)

-> Plasma Density & lon Energy Control

1) Optimized L/H Frequency Control-> Plasma Stability
2) Optimized Power Control-> Etch Rate/ Uniformity
3) Optimized Bottom Power Control-> Damage Control

¢ Uniform Gas Control->
Diffuser/Showerhead Gas Injection->
Enhanced Uniformity

¢ Optimized Chamber Design ->
Process gap/Wall gap Optimization

¢ ESC Dielectric Material Optimization->
Enhanced Etch Rate

¢ Chamber Temp. Control (Showerhead
/Wall/ ESC)-> Uniformity/Particle
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Process Results

Uniformity
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o CCP Source: Chamber Volume / -> Better Uniformity

Plasma Source

ICP

Pressure (mtorr)

~100

~10

Ne (Cm3)

1010

1011

Te (eV)

1~2

3-~5

RF Frequency

Dual : 27Mhz + 2Mhz
Triple : 60Mhz + 27Mhz + 2Mhz

High Frequency (13.56 Mhz)

Material Property

Hard

Soft

lon Energy

High lon Energy

Low lon Energy
(Plasma damage)

Chamber Yolume

Small

Large

Reproducibility

Polymer/ - Reproducibility !

Polymer | = Reproducibility J
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Core Technology for Semiconductor Oxide Etcher-1

Low Pressure Process

Plasma Source

- CCP Mode (Dual/Triple)
-> Te/Ne}

- Micro-loading Effect
- High Conductance Chamber
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Radical/Flux Analysis

- Etching Rate

- Side Wall Passivation
- Profile

ArF HARC Etching
- High Aspect Ratio Contact

RF Frequency Control

- Dual : 27Mhz+2Mhz
-> Ne/Ei4}

- Triple: 60Mhz+27Mhz+2Mhz
-> Good Uniformity

Core Technology for Semiconductor Oxide Etcher-2

Chamber Design

ESC Dielectric Materials

- Dielectric Materials Properties

- Process gap/Wall gap Optimization
-> Simulation Tech :
Gas Flux/ Plasma Density/ Te

-> Etching Rate
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Chamber Temp. Control Uniform Gas Injection

- Gas Injector Type/ Flow Dynamics
-> Uniformity

- Showerhead/Wall/ESC Temp. Control
-> Polymer Removal/Uniformity
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Summary

- High Density Plasma Source-CCP-Dual/Triple, RF Frequency Control
- Radical/Flux Analysis

- Low Pressure Process

- Chamber Design (Process gap/Wall gap)

- Chamber Temp. Control

- ESC Dielectric Materials

- Uniform Gas Injection
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