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Problem I (50 points) 
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This problem investigates how voltage noise on the VCO control voltage impacts the output phase noise. 
Assume that the VCO input noise is modeled as an additive voltage noise term, as shown in the model 
below. 
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a) Find the expression for the input VCO voltage noise induced phase noise transfer function, 
T(sFou(s)/vn,veol($). 
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b) Assume that the PLL has been designed for o,=1I Mrad/s and =0.7. Also, assume that ovco=10Grad/s 
and Kvco-2*1GHz/V. If the VCO input voltage noise has sinusoidal modulation 
Vvco(t) = Vamp sin( 10°t) (V) 
What is the maximum voltage amplitude, Vamp, for an output jitter amplitude of 0.5ps? 
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c) Assuming 10" rad/s sinusoidal noise with a 1OmV amplitude, what is the output jitter amplitude in ps? 
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Problem 2 (50 points) 
For the PLL shown below, assume that the VCO gain is Kvco is positive, all transistors are operating in 
saturation with r,= and you can ignore any transistor device capacitors. 
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a) Draw the phase domain small signal model of the loop. 
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b) Find the expressions for the loop gain, LG(S), and determine the pole-zero locations of LG(s). 
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c} Assme that K=.(=0F.gAT.ÂLGHzV\ Ciziare the nt trge 
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d) What is the phase relationship between oz and os when is PLL kket? 
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