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1. Assume a sinusoid of the form Vigp sin(27 fot) is applied to the input of a pipelined ADC. Also, assume the
clock frequency is about 20 f; and the input voltage range is from —Vggp to +Vagr.
(&) Sketch the output of the first MDAC as a function of time for a 1-bit/stage architecture.

(b) Repeat {a) for a 1.5-bit/stage architecture. : Far  1-bik/ Sﬁtage ’
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2. A pipelined ADC resolves 2 bits in the first stage. Assume an input voltage range from
assume that fractions of +VrEF are not avajlable,

—Vierto Veer. Also,

{a) If the residue must aiso range from —Vegr to +VrEr, derive residue expressions similar to Vies = 2174, + Veer
for this architecture.

(b) Plot the residue as a function of Vin. :

{¢) Draw the circujt diagram of this Stage, showing the comparators, their reference voltages, and the MDAC along
with all of its capacitors. Clearly show between what voltages the left plates of the capacitors ar switched. Make
sure your cirfgaﬁssxtisﬁes yaur residue equations. You need not draw the nternal circuits of the comparators or the

op amp. 1
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3. Consider one MDAC stage of a pipelined ADC in the amplification mode. As shown below, the MDAC drives
“the input capacitor(s) of the next stage, denoted here by C.c;. Modeling the op amp and its input-referred noise

as shown below, determine the total noise measured across Cepe. (Hint: the system is still of first order and lends

itself to the equations covered in the first week.)
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4. A current-steering DAC consists of 64 identical cells, each having a tail current of /; and an output impedance
of T ontt -
(a) Determine the INL profile for the differential output voliage, assuming that ro,, 18 relatively large.

(b) Compute the maximum INL. v
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5. Consider a first-order £A modulator, Using a continuous-time model, explain whether
{aj The comparator noise is shaped.
{b) The noise in £ Vggr is shaped.
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