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Problem 1 (50 points)

For the CDR shown below, assume that the incoming data has a transition density 7D = 0.7. Assume
that high-frequency phase noise, given by the uniform PDF below, is present and lincarizes the system.
Design the loop filter components to yield &= | and wwn = 2n*(20MHz). Note, for £ =1, mup = 2.48%m,.
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Problem 2 (50 points)

For the TIA shown below, assume that all transistors are operating in saturation with ro=x,
Obtain expressions for the following:

a) Low-Frequency Transimpedance.

b) The TIAs input bandwidth. Note, it's OK to neglect the transistor capacitors here.
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c) Now assume that the TIA works with a 1V supply and 2mA bias in the input stage. Assume
that all the transistors have an overdrive voltage of 100mV. What is the minimum input
resistance and maximum transimpedance that can be achieved, while still keeping all
transistors in saturation? Use the following NMOS parameters.

KPn=pnCox=600uA/V?, V1n=0.35V, An=0V"!
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d) Now assume that the circuit is modified as shown below. Assuming the same NMOS bias
conditions as part (c). how much current should flow through M3 to allow the TIA to achieve

60dBQ2 transimpedance?
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