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Etching Principles

• Mask provides outline of desired 
feature

• Etchant removes unmasked 
portions of sample

• Mask removed to reveal final 
feature



Selecting an Etchant

• Depends largely on what the material to 
be etched is (chemically reactive)

• Selectivity: difference in etching 
sensitivity between feature material and 
sample

• Bias (isotropy): difference in etching rate 
for sample in all directions



Wet Etching

• Bathe material in some solution
• Have been doing for STO 

treatment

• Limited by which chemicals will 
react



Wet Etching

• Anisotropic etching: 
sensitivity depends on crystal 
face exposed

• Generally have less control 
over etching parameters



Dry (Plasma) Etching

• Bombard material with a 
gas, ion, etc.

• Better directional control 
(anisotropic etching)

• Less selectivity in general 
than wet etching



Ionization Mechanisms

Inductively-Coupled 

• Inductor generates field via 
time-varying current

• Inductor can be outside of 
chamber
• Less susceptible to contamination 

from chamber 

• More isotropic etches

Capacitively-Coupled

• Capacitor generates field via RF 
voltage signal between plates

• Most common mechanism

• Has to be in chamber 
• Subject to contamination from 

chamber



Reactive Ion Etching

• Generate plasma via induction 
or capacitance

• Wafer plate becomes negatively 
charged, creating static 
accelerating field of ions

• Highly anisotropic etching



Deep Reactive Ion Etching

• Bosch Process
• Etch

• Lay passivation layer

• Repeat

• Highly defined 
structures possible

• Potential for 
non-uniform walls 



Available Facilities

Ion Beam Etching & Milling

Reactive Ion Etching

Deep RIE


