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CHAPTER 14

The circuit has negative feedback so we can employ the summing-point
constraint. Then successive application of Ohm’'s and Kirchhoff's laws
starting from the left-hand side of the circuit produces the results

shown:
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From these results we can use KVL to determine that v, = -8y, from
which we have A =-8.

IT the source has a non-zero series impedance, loading (reduction in
voltage) will occur when the load is connected directly to the source. On
the other hand, the input impedance of the voltage follower is very high
(ideally infinite) and loading does not occur. If the source impedance is
very high compared to the load impedance, the voltage follower will
deliver a much larger voltage to the load than direct connection.
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V,=0+Ri,+0+v.

(b)

Since /, is independent of the load, the output impedance is infinite

The circuit diagram is:
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Writing KVL around loop #1, we have v, = R/, + 0 + R,

Writing KVL around loop #2, we have Ri, + R.i, + Ri,, =0



Algebra produces /, =-v,, /R, . Since /,is independent of the load, the
output impedance is infinite.
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By the voltage-division principle, we have
= RT T,
* RT+Q-T)R" "
Then, we can write
j = Vip =V V/'n(l_T)
x R R
v, =-FRI, +V,
=, (1-T)+Tv,
=v, (2T -1)
Thus, as 7 varies from O to unity, the circuit gain varies from -1 through
to O to +1.

P14.41* Equation 14.34 states:
fz:* = '%CL’;:S‘CL = A)OL’;OL
Thus, for Aqc. = 10, we have
£, =t _BMHZ g,
’é\)CL
For Agc. = 100, we have
fBCL: 150 kHz
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P14.53 (a) One op amp is configured as an inverting amplifier with a gain of -2
and the other op amp is configured as a noninverting amplifier with
a gain +2. Thus, we can write:
Vs, (t) = -2V, (t)
Vl(t) = 2Vs(t)

O =0 @) -, O) =4, &) A=y, =4
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AWA
12 V(ﬂ
\VAR
_Q.k
V) | ia

A\
N VARV

(c)  The peak value of v,(£) at the threshold of clipping is 28 V.



P14.57* The worst-case outputs due to the offset voltage are:

R
Vo,vaff = Vaff [l + sz =44 mV

1

For the bias current, the worst case output voltages are:
V. pins = Rl ; =10mV and 20 mV

o,bias
For the offset current, the worst-case output voltages are:
Va,mff = Rz(loff/z) =+2.5mV

Due to all of the imperfections, the extreme output voltages are:
V, ox =44 +20+2.5=66.5mV

V, n =—44+10-2.5 = -36.5mV

P14.63* This is an integrator circuit, and the output voltage is given by:

0(6)=— 2 [v, ey

v,(t)= —50} v, (t)dt
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Each pulse reduces v, by 0.5 V. Thus, 20 pulses are required to produce
v, = -10V.
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