1.32 Measurements taken of a square-wave signal using a
frequency-selective voltmeter (called a spectrum analyzer)
show its spectrum to contain adjacent components (spectral
lines) at 98 kHz and 126 kHz of amplitudes 63 mV and
49 mV, respectively. For this signal, what would direct
measurement of the fundamental show its frequency and
amplitude to be? What is the rms value of the fundamental?
What are the peak-to-peak amplitude and period of the
originating square wave?

4v 1 . 1 .
(1) = —(Sinwyt + = sin 3wyt + = sinSwyt + - - -) (1.2)
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Figure 1.5 A symmetrical square-wave signal of amplitude V.
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1.46 A buffer amplifier with a gain of 1 V/V has an input
resistance of 1 M2 and an output resistance of 20 €2. It
is connected between a 1-V, 200-k§2 source and a 100-€2
load. What load voltage results? What are the corresponding
voltage, current, and power gains (in dB)?

1.69 For the circuit shown in Fig. P1.69, find the transfer
function 7'(s) =V, (s)/V.(s), and arrange it in the appropriate
standard form from Table 1.2. Is this a high-pass or a low-pass
network? What is its transmission at very high frequencies?
[Estimate this directly, as well as by letting s — 0o in your
expression for 7'(s).] What is the corner frequency w,? For
R, =10k€2, R, =40k, and C =1 pF, find f,. What is the
value of |T(jw,)|?

R, ¢
| o
_|_
E RZ ‘(f)

Figure P1.69
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Table 1.2 Frequency Response of STC Networks

Low-Pass (LP)

High-Pass (HP)

Transfer Function 7'(s)

Transfer Function (for physical

frequencies) T'(jw)

Magnitude Response |T'(jw)]

Phase Response £T (jw)

Transmission at w = 0 (dc)

Transmission at w = 00

3-dB Frequency

Bode Plots

K
1+ (s/,)
K
1 +j(w/w,)
K|
\/1 + (wlw,)?

—tan (wlw,)
K
0

Ks
s+ w,
K
| —j(w,/w)
K|
\/1 + (w,/w)?

tan ' (wy/w)
0
K

w, = 1/T; T = time constant

t=CRor L/R

in Fig. 1.23

in Fig. 1.24
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1.71 Measurement of the frequency response of an amplifier
yields the data in the following table:

f (Hz) | T| (dB) /T ()
0 4() 0
100 40 0
1000
10* 37 —45
10° 20
0
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*1.77 A voltage amplifier has the transter function

1000
A =

‘ 10°
(ng;s)(w)

Using the Bode plots for low-pass and high-pass STC
networks (Figs. 1.23 and 1.24), sketch a Bode plot for |A
Give approximate values for the gain magnitude at f = 10 Hz,
10’ Hz, 10° Hz, 10" Hz, 10° Hz, 10° Hz, 10" Hz, and 10" Hz.
Find the bandwidth of the amplifier (defined as the frequency

IJ|'

range over which the gain remains within 3 dB of the
maximum value).
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Figure 1.23 (a) Magnitude and (b) phase response of STC networks of the low-pass type.


Kieran Peleaux



20 log }T—(I’(ﬂ)[ (dB)

—10
+20 dB/decade

a)
>
7 0.1 0 w0, (log scale)

>7 450 b — — — —45° /decade
| 5.7°
|
0 ~
| N o
» e
01 " 10 1\ ” (log scale)

(b)

Figure 1.24 (a) Magnitude and (b) phase response of STC networks of the high-pass type.
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