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Problem 1 (Lithography) 
Overlay error is checked at the top, bottom, left and right edges, and center of a 4-inch Si wafer.  
The observed errors in (x, y) are found to be (unit is µm): 
 

 Top Right Center Left Bottom 
x 0.0 0.6 0.5 0.4 1.0 
y -0.4 0 -0.5 -1.0 -0.6 

 
a) What is the translational error? 
b) What is the in/out error? 
c) What is the rotational error?  

 
Hint: You can think of the overlay error as each of these errors as superimposed on one other. 
Also, remember that the wafer acts as a rigid body. 
 
Problem 2 (Oxidation) 
A bare, 200µm thick, <100> Si wafer is treated by the following steps: 

1. oxidized for 1 hour at 1100oC in dry O2 
2. photo-masked and oxide removed over half the wafer (see figure below) 
3. entire wafer is oxidized in steam at 1000oC for 30 minutes. 

 
a) Calculate the oxide thickness in Region A after step 2 using the oxidation charts 
b) Draw the cross section after step 2. Fully label the dimensions 
c) Calculate the oxide thickness in Region B after step 3 using the oxidation charts 
d) Calculate the oxide thickness in Region A after step 3 using the oxidation charts.  
e) Draw the cross section after step 3. Fully label the dimensions 
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Si 

SiO2 



Problem 3 (MEMS) 
The CaMEL library has stored some microstructures that have been fabricated by the polyMUMPs 
services (no longer on the web).  The file, 2.4.15 Gear Train with Slider from the library has been 
converted to an AUTOCAD file for your download. 
b) Please look this file in a CAD software and print out the file. (you can print the figures in pdf 

file format or other format and print them out). 
c) Examine and print out each layer (mask) separately. 
 
 


