Analog Electronics

Problems5

D.8 Consider the exponential response of an STC low-pass
circuit to a 10-V step input. In terms of the time constant 7,
find the time taken for the output to reach 5 V, 9 V, 9.9 V,
and 9.99 V.

D.9 The high-frequency response of an oscilloscope is spec-
ified to be like that of an STC LP circuit with a 100-MHz cor-
ner frequency. If this oscilloscope is used to display an idea!
step waveform, what rise time (10% to 90%) would you
cxpect to observe?

E.1 Find the transfer function T(s) = V,(s)/V;(s) of the
“circuit in Fig. PE.1. Is this an STC network? If so, of w};at
type? For €, = C, =0.5 yF and R = 100 k<2, find the location
of the pole(s) and zero(s), and sketch Bode piots for the
magnitude response and the phase response.

D*E.2 (a) Find the voltage ftransfer function T(s)=
V, (5)/Vi(s), for the STC network shown in Fig. PE.2.

(b) In this circuit, capacitor C is used to couple the signal
source V, having a resistance R, to a load R,. For R, = 10 k€,
design the circuit, specifying the values of R, and C to only
one significant digit to meet the following requirements:

(i) The load resistance should be as small as possible.

(i) The output signal should be at least 70% of the input at
high frequencies.

(iii) The output should be at least 10% of the input at
10 Hz.

E.7 An amplifier has a voltage transfer function T(s) =
loss/(s +10)(s + 10-3). Convert this to the form convenient
for constructing Bode plots [that is, place the denominator
factors in the form (1 + s/a)]. Provide a Bode plot for the
magnitude response, and use it to find approximate values for
the amplifier gain at 1, 10, 10%, 10°, 10, and 10° rad/s,

E.9 A transfer function has the following zeros and poles:
one zero at s = 0 and one zero at s = co; one pole at s =—100
and one pole at 5 = —10°, The magnitude of the transfer
function at @ = 10* rad/s is 100. Find the transfer function
T(s) and sketch a Bode plot for its magnitude. '

E.1@ Sketch Bode plots for the magnitude and phase of the
transfer function

10*(1 + s/10%)
(1+5/10°)(1 + s/10%)

T(s) =

From your sketches, determine approximate values for the
magnitude and phase at @ = 10° rad/s.
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Fig. 9.2(a)
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