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(a) (10 points) Draw the phase-domain small signal block diagram in steady state. veoL = s
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(c) (10 points) Determine the value of capacitor C' to achieve loop-gain phase-margin

of 45°.
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(d) (10 points) Derive the expression for closed-loop transfer function Hy(s) = Zeat,

'I're_f

L&)
(S) ‘_\' LO)) - 1 \<\Ic,° ( + S K\/col._.
ke T LCs)
\¢ L&) i -
cs‘v ( rakve) Wy = " |+ L¢s)
Tk (g SEebe
cS”* (’H_ ZTK"“’) - :

Taku.. SKyepL
c (H- ﬁ

) % (%)

—

O+ Tkvor ¢
l‘(\‘c

- Y + 2508t Ln
+ T j
<

S/




m:ﬂ j = Ik"‘f’b. A

(e) (5 points) Sketch open- and closed-loop Bode magnitude and phase plots for the
PLL.
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(f) (Bomus 5 points) What is the main difference between the above proportional control
and the conventional proportional path using a resistor.
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(a) (10 points) Find the frequency of oscillation wy, if R = 1kQ and C =100 fF. Q ’(_'
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(b) (10 points) What is the minimum delay-cell transistor transconductance (gy,;) re-
quired for oscillation?
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(c) (10 points) A 5-stage VCO needs to be designed based upon the above schematic.
Draw schematic of a delay cell to achieve this with best possible PSRR.
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(b) (5 points) What is the effective loop-filter transfer function, F(s) = ﬂj,oil?
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(c) (5 points) Find the expression for loop gain L(s) and determine the pole and zero
locations.
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(e) (5 points) In order to minimize the loop filter area, should K be minimized or
maximized? Why?
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