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Problem 1 (35 points)

For the fully-differential amplifier below, assume all transistors are operating in saturation and obtain

expressions for the following:

a) Small-signal differential transconductance, (ic" - 1o)/(vi* - vi").

b) Fully differential amplifier DC gain, Avi=(vo* - vo)/(vi*t - vi).

c) The amplifier’s two main poles. Note, it’s OK to neglect the transistor capacitors here.

d) Assuming that the dominant pole is at the first stage output, what is the value of R, that cancels the
second pole?
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Problem 2 (35 points)
a. Give the transfer function (w/ numbers) of the single-stage amplifier shown below. Assume the
transistor operates in saturation with gm=ImA/V and A=0. Only consider the explicitly drawn

capacitors, i.e. no transistor capacitors. v,
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b. Now this single-stage amplifier is used in a 3-stage amplifier. Again, assume all transistors operate in
saturation with gm=ImA/V and A=0 and only consider the explicitly drawn capacitors, i.e no
transistor capacitors. Give the 3-stage amplifier transfer function and the frequency at which the
amplifier’s phase drops from the low-frequency phase value by -180° (wpx).
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c. Now this 3-stage amplifier is place in feedback with K=0.1. Give the frequency at which the feedback

system |KH(s)|=1 (@cx). Is the system stable?
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d. Now only the second stage is modified with a large compensation capacitor Cc to establish a single
dominant pole system. Assume that this dominant pole contributes -90° at the new wgx. Considering
the other poles in the system, what is the capacitor value necessary for the feedback system (KH) to
have a phase margin of 45°7 .
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Problem 3 (30 points)
For the fully differential amplifier with common-mode feedback (CMFB) below, assume all transistors
are operating in saturation, and obtain the following:

a)
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Ava=(Vot - vo)l(vit - v).

b)
c)

Give an expression for the CMFB loop DC gain.
Give expressions for the poles of the CMFB loop. Note, it’s OK here to state this as a function of an

May 3, 2018

Neglecting the CMFB network, give an expression for the fully differential amplifier DC gain,

effective capacitance at a certain node, but make sure to appropriately label the nodes.
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