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Homework Assignment #4  ELEC 5820/6820  Due: Fri.  9/25/15 
 
 

1) Identify the type of silicon wafer described below: 
a. A primary flat but no secondary flat. 

P-Type (111) 
b. A primary flat and a secondary flat 90o apart. 

P-Type (100) 
c. A primary flat and a secondary flat right next to each other. 

N-Type (111) 
d. A primary flat and a secondary flat 135o apart. 

N-Type (100) 
 

2) If a mask on a (100) Si wafer has a square shaped hole aligned to the <110> 
directions, and is wet anisotropically etched to a point, describe the shape of the 
etched feature. 
 
The etched feature will be an inverted 4-sided pyramid. 

 
3) If a mask on a (100) Si wafer has a round shaped hole, and is wet anisotropically 

etched to a point, describe the shape of the etched feature. 
 
The etched feature will also be an inverted 4-sided pyramid with the sides 
aligned to <110> directions.  The size will be such that it will undercut the 
mask and align to <110> directions along edges of the circular mask hole. 

 
4) If a mask on a (111) Si wafer has a square shaped hole is placed in TMAH, what 

happens (ignore wafer sides and backside)? 
 
Initially nothing.  After a long time, it will slowly etch the wafer in the <111> 
direction. 
 

5) What are three anisotropic wet etchants? 
 
EDP (Ethylene Diamine Pyrocatechol), TMAH (Tetra Methyl Ammonium 
Hydroxide), KOH (Potassium Hydroxide) 

 
6) What is a hillock? 

 
A hillock is a “usually” undesirable 4-sided micro-pyramidal structure (i.e. a 
defect) that can form on (100) planes when wet anisotropic etching in the 
<100> direction 

 
7) What is a plasma? 
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A plasma is a quasi-neutral gas of charged and neutral particles 
characterized by a collective behavior. 
 

8) What is a Paschen curve? 
 
A Paschen curve is a plot of the minimum breakdown voltage for a 
particular gas chemistry as a function of pressure multiplied by the distance 
between the two electrodes. 
 

9) Describe the sputtering process for etching and for material deposition. 
 

In sputtering, positive ions are accelerated through an electric field to strike 
a target attached to or in front of the cathode with sufficient kinetic energy to 
knock off small particles from the target.   With an appropriate mask, this 
process can be used to etch the target and is called ion milling.  If a substrate 
is placed near the anode and if the sputtering process takes place in a low 
pressure chamber, the sputtered particles with diffuse across the chamber 
and attach to the substrate near the anode, depositing a thin film on the 
substrate. 

 
10) Describe plasma etching. 

 
In plasma etching, reactive neutrals chemically react with exposed material 
on the substrate to convert it from a solid to a gas where it is then pumped 
out of the chamber.  For example, in the process called ashing, an oxygen 
plasma is used to remove or “burn off” organics such as used photoresist 
from the substrate in the chamber. 
 

11) Describe RIE and DRIE. 
 
RIE (Reactive Ion Etching) is the combination of sputtering (ion milling) and 
plasma etching to produce an anisotropic vertical etch profile in the masked 
substrate. 
 
DRIE (Deep RIE) is RIE using the Bosch process, a patented sequential 
alternating process of etching and passivation that limits undesirable lateral 
etching, thus resulting in an improved anisotropic vertical etch profile 
compared to regular RIE. 

 


