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Problem 1 (Oxidation) 
We would like to grow a 5000 A filed oxide and a 1000 A gate oxide region as shown in the 
following figure.  There are two alternated approaches to implement this structure: 
(a) (Quantitative answer required) In process-A, the whole wafer is oxidized at 1000oC in steam 

to grow most of the field oxide.  The gate oxide regions are then etched with all the oxide 
cleaned.  The wafers are then oxidized at 900oC in dry oxygen to grow the desired gate oxide 
thickness.  How long should be the 1000oC and 900oC oxidation steps? 

(b) (Qualitative answer required) In process-B, the whole wafer is first oxidized to the desired 
1000A gate-oxide thickness.  The gate-oxide regions are then masked with Silicon Nitride 
and the wafer is further oxidized until the filed oxide reaches the desired 5000A thickness 

 (1) Draw a more accurate cross-section of the above picture? 
 (2) If the starting Si substrate is uniformly doped with arsenic, would the surface 

concentration Cs (i.e. the arsenic concentration in Si just below the silicon-silicon dioxide 
interface) in the field oxide region be higher in process-A or in process-B? Explain. 

 (3) Would Cs in the gate-oxide region be higher in process-A or in process-B 
 Hint: to answer (2) and (3), you would have to read through chapter 3.4 about the oxidation 

specific issues. 
 
 
 
 
 
 
 
 
Problem 2 (Oxidation) 
How much oxide is needed to mask a 6-hr boron diffusion at 1150oC?  A 1-hr phosphorus 
diffusion at 1050oC? 
 
Problem 3 (MEMS) 
a) Retrieve the non-parameterized comb drive structure from CaMEL (linear comb resonator) – 

GSI will place a file on bCourse and please use that file.  Modify this structure and design a 
comb drive resonator with a natural frequency of 200 kHz.  List all the key dimensions of your 
structure and print out the final CAD design.  (Note: you should use the equations in paper No. 
2) – please use E = 150GPa, ρ = 2.328 g/cm3 

b) Draw the process sequence (similar to Fig. 4 in the paper) for the linear comb resonator by using 
the MUMPs service and list all the key process steps (deposition, patterning, etching). 
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