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PROBLEM SET #4 

Issued: Thursday, Oct. 4, 2007 

Due (at 5 p.m.): Tuesday, Oct. 16, 2007 

1. Suppose you would like to fabricate the free-free beam structure below using the process 
outlined in Problem Set #3. The structure is constructed entirely of doped polysilicon, i.e., the 
yellow and green layers are both doped polysilicon. Dimensions for most of the features are 
indicated in the figure, as are points of interest to be explored in subsequent parts of this 
problem. The structure itself (in green) is meant to be 2 μm thick, and the interconnect layers 
beneath (in yellow) are meant to be in a thin doped polysilicon. 

(a) Use Cadence to generate a layout that achieves the structure above using the process flow 
outlined in Problem Set #3. In addition, add a contact to the substrate ground plane with 
sufficient area to allow bond wiring to this contact. Also, add interconnect and a bond pad 
that allows the structure to be biased to a specific voltage during testing.  Make sue the 
spacings for the bond pads are sufficient to allow wire bonding. [Note that not all masks 
from the Problem Set #3 process flow need to be used in this part.] 

(b) Suppose the sheet resistance of the doped polysilicon is 2 Ω/ . What is the total resistance 
of the structural polysilicon (not including the underlying interconnect layers) from point 
A to A′ in the figure? Give an estimate that is accurate to within 5%. 

Doped 
Polysilicon

Doped 
PolysiliconAnchor Dimple (2 μm x 2 μm)

Support 
Beam

Free-Free 
Beam

Ground 
Plane

17.8 μm
4.5 μm

4 μm

4 μm

Choose a suitable length 
to allow wire bonding

10 μm 18.4 μm

1 μm

Choose suitable dimensions 
for the ground plane

4 μm
4 μm

1 μm

A A′

B

B′

 


