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DRY ETCHING 



Pure Chemical Etch in Plasmas 
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• Isotropic 
• Like wet etch, but in gas phase 
• Little damage, poor uniformity (e.g. wafer edge to center) 
• Suitable for resist striping 

– Polymer + O2  CO2 + H2O 



Volatility of Etching Product 





Physical Etching 

• Wafer exposed to inert 
gas and/or plasma 

• Etch is from momentum 
transfer from accelerated 
ions 
– Acting anisotropically 
– Good etch definition 
– Low selectivity 
– Rate is mass transport 

dependent 
• Parallel version of 

Focused Ion beam 
etching 

Combination of Chemical and 
Physical etching 
Ion-enhanced or Reactive Ion Etching (RIE) 

Blends best of directionality and selectivity 



Plasma: A gas of ionized particles 

Plasma self-sustaining only for pressures 10 mT < P < 100 mT 

Ar gas discharge 

At 10 mT, molecular spacing≈ n-1/3= 0.15 microns 



Particle Energy in Plasma 

Velocity of 
ions at x = λ: 



New Picture of 
Plasma 

Low-velocity Ar+  high velocity e- 



Origin of the Sheath Voltage 
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Pressure range for normal glow-discharge plasmas 

High-density plasmas can sustain at lower pressures 



RF Plasma 



Plasma is conductive but not a good one 

τ: average time between collisions 



Charge balance in RF plasma 

RF plasma allows electrodes to be insulators 
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