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Problem 1 (50 points) 
A differential ring oscillator is shown below. Assume that all transistors are operating in saturation with 

ro0 and you can ignore any transistor device capacitors. 
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a) Find the frequency of oscillation if R=50002 and C-50fF. 

b) What is the minimum transconductance (gni) required for oscillation assuming that all stages are 
identical? 
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Problem 2 (50 points) 
For the CDR shown below, assume that the incoming data has a transition density TD = 0.3. Assume 

that the only source of noise in the CDR below is from the VCO, which has x = 4 x 10-Vs 
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aWhat is the necessary CDR loop bandwidth to satisfy a self-referenced jitter generation of 
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b) Design the loop filter components to yield a= 1. Note, for = 1, O34B 2.48*on 
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Scratch Paper 
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