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Problem lI(50 points) 

Hes) 

in 

G(S) 
N 

Gls) 

PFDICharge Pump' 

a) For the PLL block diagram shown above, find the expressions for the product of the forward path 

G(s) 

H(s)=ou(s)/Qia(s)= 

E(s)=¢.(s)/in(s)= 

gain and feedback factor, the closed-loop transfer function H(s)-dou(s)/4in(s), and the phase 
error transfer function, E(s)=¢.(s)/¢in(s). 
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Frequency Response (dB) 

b) Assume that lçr=100A, C-100pF, Kvco=2r*(10GHZ/V), and N=100. What is the R valuc required 
G(s) for the closed-loop transter function zero, 0, to cqual 10Mrad/s? Sketch the Bode Plot 

(magnitude and phase). What is the phase margin? 
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tan 

c) Using the same numerical values from part(b), what value should the charge pump current lcp be 
changed to achieve a phase margin of 60°? 
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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 ro=0 and you can ignore any transistor device capacitors. 
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5) 

determine the pole-zero locations of 

a) Draw the phase domain small signal model of the loop. 
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b) Find the expressions for the product of the forward path gain and feedback factor, 
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c) Assume that lc=100uA, K-0.1, C=I00pF, gnt=100uA/V, R=1002, and Kvco-2r*(100MHz/V). 
Calculate the maximum loop division factor, N, for a minimum phase margin of 60°. 
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Max. N for 60° Phase Margin = 3.3 
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N(30)* 
N= 13.3 

d) What is the phase relationship between in and out when is PLL locked? 
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