ECE 627 Spring 2010
FINAL EXAMINATION
June 9, 2008
Open book

Name:

1. The signal transfer function (STF) of a delta-sigma modulator is 1, the noise transfer function
(NTF) is (1 — z71)2. The LSB voltage of the quantizeris 0.1V. The input signal is u(t) =
sin(2nft), where f = 1 kHz. The clock frequencyis 128 kHz.

a. Find thelargest possible difference between u(n) and v(n).
b. Find the largest change |y(n) — y(n — 1)| in the input signal of the quantizer.

2. Find the STF(z) and NTF(z) for the modulator shown below. Calculate the zeros and poles of
both STF and NTF, in terms of z as well as f /fs.
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3. The modulator shown below has zero input at all times. The quantizer input y(n) is zero for both
n = —1andn = —2. The quantizer characteristics are

v(n) = —1ify(n) < 0; v(n) = +1ify(n) =0

Calculate and plot v(n) forn=0, 1, 2, ..., 10. (Hint:itis periodic)
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u(n) = sin(nfn/fs) = sin(nmw/64)
V(iz) =U@) +(1 =227+ z272)E(2)
v() = uln) +e(m) —2e(n — 1) + e(n — 2)
v() —uln) = e(n) — 2e(n — 1) + e(n — 2)
[v(n) — u()linax = 4le(M)|max = 2Visp
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y@) = v(n) — e(n) = u(n) — 2e(n — 1) + e(n — 2)
y(n—1) =u(n — 1) — 2e(n —2) +e(n —3)
y@) =y — 1) =um) —uln — 1) — 2e(n — 1) + 3e(n — 2) — e(n — 3)
ly(m) — y(n — Dlinax = sin(/64) + 6]e(n) | max
=0.0491 + 6(0.5)V

ly(n) —y(n —1)| <0.3491 V

V=E+zU-V-z"1(V-E)]

A+zt+z )V =z"U+ (1 +2z2)E
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Signal Transfer Function
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v(n) = sgn[y(n)]
yn)=yn-1) —vin—2)

y(0) =y(-D-v(-2)=0-1=-1

= v(0) =-1

y(1) =y0) —v(-1)=-1-1=-2

=v()=-1

y2)=y1) —v(0)=-2-(-1) =-1

=v(2)=-1

y3B)=y2)-v(1)=-1-(-1) =0

=v(3) =+1

... repeat through n=10






