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1. Two unity-gain samplers appear in a pipeline as shown below. When the first stage is in the acquisition mode,
the second is in the hold mode and vice versa. Suppose V;, = 1 V and model the op amp as shown below. With the
initial condition shown in the second stage, determine the time it takes V,,; to reach within 0.1% of its final value.
You can assume the second op amp creates a good virtual ground at its inverting input in this mode. Sketch the '
waveform for V,,; as the first stage goes from sampling to hold. Assume C; = C; = 1 pE é
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2. A resistor-ladder DAC incorporates MOS switches as resistors in a secondary ladder. The diagram below shows
how the secondary ladder slides up and down along the primary one. Is this DAC monotonic for any value of the
MOS on-resistance, R,,7 Why or why not? Use detailed analysis to support your claim.
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3. Consider the two nominally-equal caj:acitom shown below. The initial condition at node X is zero.
(a) Assuming each capacitor can be expressed as C' = Cy(1 4+ @;V), determine the value of Vi after the transitions

shown in the figure occur.
(b) Repeat part (a) if C = Co(1+ a1V + aV?), @
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4. Consider a 10-bit two-step ADC similar to that in Homework #4. Each stage resolves S bits and the subtractor

has a voltage gain of unity. The reference voltage for the first-stage ladder is nominally equal to 1024 LSB and that
" for the second-stage ladder equal to 32 LSB.

(a) Suppose the reference voltage for the first-stage ladder is accidentally chosen to be 2048 LSB but that for the
" second stage is still equal to 32 LSB. Plot the residue and the overall input-output characteristic and determine

critical errors. Asstime PAC Ou:ff:z;cf vares befuweer1 0 avmd (024 LS

(b) Suppose the reference voltage for the second-stage ladder is accidentally chosen to be 64 LSB but that for the

first stage is still equal to 1024 LSB. Plot the residue and the overall input-output characteristic and determine critical

errors. @
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