
Etching



Wet etchants are usually isotropic, which leads to large bias when etching thick films. They also require the disposal of large amounts of 
toxic waste. For these reasons, they are seldom used in state-of-the-art processes. However, the photographic developer used for 
photoresist resembles wet etching.
Different specialised etchants can be used to characterise the surface etched.The first etching processes used liquid-phase ("wet") etchants. 
The wafer can be immersed in a bath of etchant, which must be agitated to achieve good process control. For instance, buffered hydrofluoric 
acid (BHF) is used commonly to etch silicon dioxide over a silicon substrate.

Plasma etching is a form of plasma processing used to fabricate integrated circuits. It involves a high-speed 
stream of glow discharge (plasma) of an appropriate gas mixture being shot (in pulses) at a sample. The plasma 
source, known as etch species, can be either charged (ions) or neutral (atoms and radicals). During the process, 
the plasma will generate volatile etch products at room temperature from the chemical reactions between the 
elements of the material etched and the reactive species generated by the plasma. Eventually the atoms of the 
shot element embed themselves at or just below the surface of the target, thus modifying the physical properties of 
the target.

Physical vs. Chemical Etching
(Dry vs. Wet Etching)

https://en.wikipedia.org/wiki/Photographic_developer
https://en.wikipedia.org/wiki/Photoresist
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Buffered_Oxide_Etch
https://en.wikipedia.org/wiki/Buffered_Oxide_Etch
https://en.wikipedia.org/wiki/Silicon_dioxide
https://en.wikipedia.org/wiki/Silicon
https://en.wikipedia.org/wiki/Plasma_processing
https://en.wikipedia.org/wiki/Integrated_circuit
https://en.wikipedia.org/wiki/Plasma_(physics)
https://en.wikipedia.org/wiki/Ion
https://en.wikipedia.org/wiki/Atom
https://en.wikipedia.org/wiki/Radical_(chemistry)
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Physical_properties




Plasma vs. Wet Etching



Mask
For many etch steps, part of the wafer is protected from the etchant by a "masking" material which resists etching. In some cases, the 
masking material is a photoresist which has been patterned using photolithography. Other situations require a more durable mask, such as 
silicon nitride.

https://en.wikipedia.org/wiki/Photoresist
https://en.wikipedia.org/wiki/Photolithography
https://en.wikipedia.org/wiki/Silicon_nitride






Selectivity





Si run 43sec etch intro video: https://www.youtube.com/watch?v=5B3v1c_keNQ

3min etch and ALD video https://www.youtube.com/watch?v=4G8wXQGEBrA 

https://www.youtube.com/watch?v=5B3v1c_keNQ
https://www.youtube.com/watch?v=4G8wXQGEBrA












Plasma Etching



Different Ways to Plasma Etch







ICP - RIE











































Wet Etching













CMP - Chemical Mechanical Polishing
Chemical mechanical polishing/planarization is a process of smoothing surfaces with the 
combination of chemical and mechanical forces. It can be thought of as a hybrid of chemical 
etching and free abrasive polishing.

https://en.wiktionary.org/wiki/hybrid
https://en.wikipedia.org/wiki/Abrasive


Limitations of CMP

There are currently several limitations of CMP that appear during the polishing process 
requiring optimization of a new technology. 

In particular, an improvement in wafer metrology is required. In addition, it was 
discovered that the CMP process has several potential defects including stress 
cracking, delaminating at weak interfaces, and corrosive attacks from slurry chemicals. 

The oxide polishing process, which is the oldest and most used in today's industry, has 
one problem: a lack of end points requires blind polishing, making it hard to determine 
when the desired amount of material has been removed or the desired degree of 
planarization has been obtained.

https://en.wikipedia.org/wiki/Fracture
https://en.wikipedia.org/wiki/Slurry


Bonus Videos/Animations



Recap the Week and All Steps
Who Remembers what?


