[1] Find the feedback factor K of each circuit. Assume that all the transistors are ideal (that is, A =0 and no parasitic capacitors).
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[2] There is a two-stage amplifier. Answer the following questions. Assume gmi=gm>=1mS. Neglect the channel length modulation.
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A. What is mid-band gain? [4 points] e
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B. Calculate pole and zero frequencies in the lower frequency band. [4 points] O/Z ‘
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C. Calculate pole frequencies in the high frequency band. Ignore any zero frequencies. Assume Cgs=1pF, Cgp=1pF, and

CDB=CSB=OpF- [8 points]
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D. Draw a “magnitude” Bode Plot. Ignore the zeros in high frequency band. Indicate only the mid-band gain and the pole,

zero frequencies at Bode Plot. [8 points]
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[3] For the following circuit, answer the questions. Full credit will be not given without explanation.

A. Determine the polarity of feedback.
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B. classify the type of feedback (e.g. voltage-voltage feedback, or voltage sense & voltage return)
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C. Draw the circuit with a broken feedback loop. Add sense and return duplicates to include loading effect.
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D. Find the feed-forward gain and feedback factor K. Denote the transconductance and output resistance of transistor My are
gmx and rox , respectively.
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F Determine the polarity of feedback if M3 is replaced by PMOS. (drain node and source node of the PMOS are connected

to output node and Vpp node; repectively.)
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[3] For the following circuit, answer the questions. Full credit will not be given without explanation
Assume that A =0 for all transistors

A. Determine the polarity of feedback. [4 points]

B. Classify the type of feedback. (e.g. voltage-voltage feedback, or voltage sense & voltage return) [4 points]
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C. Draw the circuit with a broken feedback loop. Add sense and return duplicates to include loading effect. [5 points]
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D. Find the feed-forward gain and feedback factor K. Denote the transconductance of transistor My are gu. [6 points]
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I E. Find the closed-loop gain, and input and output resistances (Rinciosea and Roucloseay). [6 points]
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F. Determine the polarity of feedback if M; is replaced by PMOS. (drain aede-and seurce-node of the PMOS are connected
to the output node and Vpp-rede, respectively.) [5 points]



[4] For the following circuit, give your solutions. Note that g,,;=3mS, g,,=1mS, g,;;=1mS, R;=0.5MQ, R,=10kQ, R;= R;=R~=1kQ,

= $ RL=50Q

R =50Q. Assume there is no channel length modulation.
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A. Find the feedback factor K.[Spoints],  _
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B. Find the transfer function of the open loop amplifier. Use the proper Break Rule. [10points]
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C. Assume that the pole made by C; is the dominant pole. Whén the phase margin of this system is 45°, determine the value
of C,.[10points]
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D. Draw a Bode plot (both amplitude and phase) of the loop gain with the determined C,. Indicate DC gain, slope, and

pole(zero) frequencies.[Spoints]
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" {End of Midterm 2}



