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Pole frequencies

Radio frequency chole (RFC)

Short-cireuit time-constant (SCTC) method
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PROBLEMS
16.1 Amplifier Frequency Response

16.1. Find Agg and Fo(s) Tor this transfer function, Is
there a dominant pole? If so, what is the dominant-
pole approximaticn of A, (s}? What is the cutelf
frequency f; of the dominant-pole approximation?
What is the exact cutoff frequency using the com-
plete transter function?
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Find A,g and Fy(s) for this transfer function. Is
there a dominant pole? If so, what is the dominant-
pole approximation of A,{s)? What is the cutoff
frequency £ of the dominant-pole approximation?
What is the exact cutoff frequency using the com-
plete transfer function?
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Find A, and F; (s) for this transfer function. Is
there a dominant pole? Use Eq. (16.16) to esti-
mate f;. Use the computer to find the exact cutoff
frequency fr.
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Find A.q and Fg(s) for this transfer function.
Is there a dominant pole? If so, what is the
dominant-pole approximation of A, (s)? Whatisthe
cutoff frequency fy of the dominant-pole approx-
imation? What is the exact cutoff frequency using

pale approximation of A,(s)? What is the cutoff
frequency fy of the dominant-pole approximation?
What is the exact cutofl frequency using the cory:
plete transler function?
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Find A,,q and Fp (s) for this tansfer function. Ts
there a dominant pole? Use Eq. (16.16) to esfi
mate fy. Use the computer to find the exact cutoff
frequency fy.
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Find A g, Fr(s), and Fy(s) for this transfer func-
tion. Is there a dominant pole at low frequencies? At
high frequencies? Use Kgs. (16.16) and (16.23) tg
estimate f; and f. Use the computer to find the eﬁ({
act cutoff frequencies and compare (o the estimates:
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Find Agig, Fi(s) and Fg(s) for this transfer func-
tion. Is there a dominant pole at low frequencies?
At high frequencies? Use Fqgs. (16.16) and (16.23)
to estimate fy and fy. Use the computer to find
the exact cutolf frequencies and compare to the:
estimates. ;
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the complete transfer function? 16.2 Direct Determination of the
9 x 10" Low-Frequency Poles and Zeros—The

Ayls) =

352+ 33 % 1055 + 3 x 10 Conunon-Source Amplifier

16.8. (a) Draw the low-frequency and midband equ

Find Apg and Fy(s) for this transfer function. Is
there a dominant pole? If so, what is the dominant-

alent circuits for the common-source amplifier
Fig. P169 if R, = 2 k3, R, = 4.3 M,




Ry = 5.6 MQ, Ry = 13 k2, Rp = 43 kQ, and
Ry == 470 k8. (b) What are the lower-cutofl fre-
quency and midband gain of the amplifer if the
Qpoint=(0.2 mA, 5 V) and Vgg — Voy = 1 V?
(¢) What is the value of V7
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16.10. (a) Draw the low-frequency and midband equiv-
t cuteff:

alent circuits for the common-source amplifier
in Fig. P16.9 if Ry = 5 kQ, B, = 430 k&,
. Ry = 560 k&, Ry = 13 k2, Rp = 43 k2, and
3 e Ry = 220 k. (b)) What are the lower-cutofl fre-

o quency and midband gain of the amplifier if the

s func- Q-point={0.2 mA, 5 V) and Vg5 — Vpy = 1 V?
1es? At {c) What is the value of Vpp?

2.23) to: 16.11. (a) What is the value of Cy required to set f7 to
theex- @ 50 Hz in the circuit in Prob. 16.97 {h) Choose
imates. the nearest standard value of capacitance from

_ Appendix A. What is the value of f; for this ca-
2000) - pacitor? {c) Repeat for the circuit in Proh. 16.10.

: 16.12. {a) Draw the low-frequency equivalent circuit
°r func- for the common-gate amplifier in Fig, P16.12.
encies? ! (b) Write an expression for the transfer function
(16.23). of the amptifier and identify the location of the two
to ﬁnd-‘ low-frequency poles and two low-frequency zeros.

to the: Assume r, = 00 and g, = 5 mS. (¢) What are

the lower-cutoft frequency and midband gain of the
o amplifier?
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Problems
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16.13. {a) What is the value of O required to set fi 1o
@ 2000 Hz in the circuit in Prob. 16.127 (b} Choose
the neavest standard vaiue of capacitance from Ap-
pendix A. What is the value of £}, for this capacitor?

16.14. (a) Draw the low-frequency ac and midband equiv-
alent circuits for the common-base amplifier in
Fig. P16.14 if R, = 200 @, Ry = 4.3 k2,
Re = 22 kQ, Ry = 51 k&, and B, = 100.
(b) Write an cxpression for the transfer function
of the amplifier and identify the location of the two
low-frequency peles and two low-frequency zeros.
Agsume r, = o0 and the Q-point = (| mA, 5 V).
{c) What are the midband gain and lower cutcff
frequency of the amplifier? (d) What are the val-
ues of —Vep and Vee? (e) What are the lower-
cutoff frequency and midband gain of the amplifier
i Ry = 430 kQ, Re = 220 k2, Ry = 510 k€,
and the Q-point is {10 A, 5 VI? (f) What are the
values of —Vpp and Ve in part (e)?
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Figure P16.34

(2} What is the value of C; required to set f; to
500 Hz in the circuit in Prob. 16.14{(c)? (b) Choose
the nearest standard value of capacitance from
Appendix A. What is the value of f; for this ca-
pacitor? (c) Repeat for the circuit in Prob. 16.14(e).

16.15.
Q

16.3 Estimation of »; Using the Short-Circuit
Time-Constant Method

i6.16.

. (a} The common-emitter circuit in Fig. 10.6 is re-
a2 7

designed with B = 100 k22, R = 300 kQ,
Ry = 15 k&, and Re = 43 k82, and the Q-point
s (175 pwA, 2.3 V). The other values remain the
sarme. Use the SCTC technique to find f;. {b) Plot
the frequency response of the amplifier with SPICE
and find the value of f;. (c) Caleulate the Q-point
for the transistor.

{a} What is the vaiue of C, required to set f; to
2500 Hz in the circuit in Fig. 16.67 (b) Choose
the nearest standard value of capacitance from
Appendix A, What is the actual value of £, for this
capacitor?

16.18. (a) Draw the low-frequency and midband equiv-

alent circuits for the common-emitter amplifier







