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PROBLEM SET #5 

Issued: Thursday, March 21, 2019 

Due: Tuesday, April 9, 2019 at 9:00 a.m. on Gradescope. 

 

1. Suppose a cantilever beam of length, L is subjected to a quadratically distributed load of 

intensity as shown in Fig. PS5.1. 

(a) Derive an expression for the deflection, w as a function of location, x by integrating the 

moment. 

(b) Derive an expression for the deflection, w as a function of location, x by using the principle 

of virtual work. 

 

Fig 5.1  
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2. Suppose you would like to fabricate the folded-beam suspended comb-driven structure 

described by the figures and process flow in the pages that follow. The structure is constructed 

entirely of doped polysilicon, i.e., the yellow and gray layers are both doped polysilicon, and 

this particular device features a shuttle mass held 2μm above the substrate by a ratioed folded-

beam suspension. Dimensions for the structure are given. The structure itself (in green) is 

meant to be 2μm-thick, and the interconnect layers beneath (in yellow) are meant to be in a 

thin doped polysilicon layer. 

(a) Use Cadence to generate a 3-mask layout that achieves the structure of Figs. PS5.2-(1-4) 

using the process flow outlined in the pages that follow. Note that the poly1 and poly2 

masks (SP1 and SP2) are clear-field, while the anchor mask (SG1) is dark-field. Export 

your layout as a gds file titled “EEC247B_MEC218_HW6_firstnamelastname.gds”, 

replacing “firstnamelastname” with your own first and last names. Email this file to your 

GSI when you submit your homework. 

(b) Calculate the effective dynamic mass on a shuttle location when the structure vibrates at 

its fundamental resonance frequency. 

(c) Calculate the structure’s resonance frequency. 
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Fig PS5.2-1 

 

 

Fig 5.2-2 
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Fig 5.2-3 

 

 

Fig 5.2-4 
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