ECE 627
Spring 2012
Final Examination

June 11, 2012, 9:30 — 11:20 am

1. In the multiplying DAC shown, the output signal v, is proportional to
v, and to |D|, where |D| is the value of the digital input word, D =

d;d,ds;d, .
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a) Find the value of Ry such that for V=0 and D=1111, v,=-Vjp.
b) What is v, if V=0 and D=0010 ?
c) How does a nonzero V, affect v, ?

d) How large can |V, be for a given vy, if the resﬁlting error in v, should
be less than £1/2 LSB?



2. The modulator shown below has a 9-level quantizer, operating
between ground and a reference voltage V,.r = 1.3 V. What is the largest
peak-to-peak value of a sine-wave input voltage u for which the
quantizer is not overloaded? Why?
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3. The circuit of the AX modulator MODA shown in Fig. A is redesigned
as illustrated in Fig. B, to allow more time for quantization. The

integrator transfer functionis I=1/z-1).
a. What are the NTF and STF for MODA?

b. Given the a;, i = 1, 2, ..., N, what should be the values of the
parameters by, b; _ by, go of MODB if the NTF is to be preserved?
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c. What is the STF for MODB?

d. How should the transfer function of the feed-forward path from the
input « and the quantizer in MODB be modified to make the STF the
same as that of MODA?



Note: It is better to work in terms of 7, not z , when solving this
problem!
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2. V=E+U +E(2+T)(U—V)
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