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1.A bridged-T network is placed in the negative-feedback path of an infinite-gain op amp as shown

in Fig. P1. Please analyze this circuit and then write down the results of the following problems n

order on the answer sheet. (25%)
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(1) Find the transfer function

C/16
T(s)=Veo(s)Vi(sy=______ -
(2) What kind of the filter in this amplifier? P v R
That 1s L
(3) Find its o,
Wy =
(4) Findits Q :
Q= - - V.
(5) Find the center-frequency gain of this amplifier
‘ Tjw,) | - =
Fig. P1

2.An FET amplifier is shown in Fig. P2 is biased to operate at /[p=ImA and g,=1mA/V. Neglecting

r,, answer the following problems. Please analyze this circuit and then write down the results ot

the following problems in order on the answer sheet. (25%)
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(6) Find the midband gain " ‘Q\.*/f@ ’m%

— | = }‘-H " 8 ¢ >
A= \_ LIBRARY | .

o B
(7) Find the value of Cs that places the corresponding pole at 10Hz Iy o
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(8) What is the frequency of the transfer-function zero introduced by Cs?

o7

. , V
(9) Find the transfer function P
Vo(s) Vi(s)= L Rp=10k2
(10) Find the dc gain of this amplifier . -V,
Ga= VD(O)/ V,(O)= ) g Gs
v, ()
Rs
—  6kO —
-Vss
Fig. P2

Fig. P3

3.A Log amplifier to be implemented by two op-amps and two transistors is shown in Fig. P3, 1n
which all devices are identical. Some parameters including a reference voltage V;, thermal voltage
V7, and reverse saturation current [ are considered. If the input voltage is ¥V, please analyze this

circuit and then write down the results of the following problems in order on the answer sheet. (25 % )

(E&E: ot REBELERERFETERLLTHEA,T UL T a)

(11) Find the current i, in terms of the specified parameters
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(12) Find the voltage V, in terms of the specified parameters

Vol:

i ——————

(13) Find the voltage V,; in terms of the specified parameters

V02=__

(14) Let Rj=R,=R;= 10kQ2, R4=375k(2, and Vx=10V. If T=300K, determine the output voltage
Vo2 tor V;=0.02V and 2.0V.
Vo, = for V,=0.02V,

il

Vor = for V,=2.0V.

4.A Class A power amplifier is shown in Fig. P4a, in which the transistor have the specifications,
.., Pcmax=10W (after derating), BV go=60V, and ic ..=3A. In this problem, Rg=1Q, R;=8Q), the

reactance’s of all capacitors are neglected, and the inductance is . If the input signal is sinusoidal,

please analyze this circuit and then write down the results of the following problems in order on

the answer sheet.(25%)
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(15) Find the optimal operating point of the transistor to achieve a maximum symmetrical swing

(Icq, V ceq)=( . )

(16) Plot the Pc ... curve on the output characteristic curve of ic—vcr shown in Fig. P4b and find

the possible supply voltage V¢ in this circuit,

F25d P max curve fEU0 Fig. 4b 7 ic-vep EAE | (LEERIE 1.57)
Vo=

(17) Find the maximum output power P; .. max fOr a sinusoidal input signal

P L,ac,max :__

(18) Find the maximum power Pe¢ma drawn from the power supply and the maximum power
efficiency mnmax 10 this amplifier

PCC,max:
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Fig. P4b




