2 % A 77 %. > 2. InFig. 2, a common source amplifier has Rg=4.7 MQ, Ro=R; =15 kQ, gm=1 mA/V, r,=150
v EEA R AL 10T L5 EALHERAES R

kQ, Cg=1 pF, and Cye=0.4 pF and connects a signal source with an internal resistance

] w Rsig=100 kQ. The coupling capacitors and bypass capacitor are C.;=3.3 nF, C,,=0.53 uF,
,/% ﬁﬁ QE- 53]] : 2401 L;&' Lé :‘:ﬂi and Cs=1.6 pF, respectively.
4 " . a) Find the midband volta in Ay (ZVy/Viie).
B8 TFE RE (BF) (0 P e midhand olag in b V41

(b) Find the upper 3-dB frequency f;;.

(c) Find the break frequencies corresponding to the three capacitors C,j, C¢p, and Cs.
(d) According to the break frequencies, find the lower 3-dB frequency f;.
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1. InFig. 1, a shunt regulator utilizes a zener diode whose voltage is 6.8 V at a current of 5

, o " . — —
mA and whose incremental resistance is 20 Q and knee current is 0.2 mA. The diode is e 1 L_: _
i - h ly voltage V' is nominally 10 V [_H».M, i Ik_ —i R
fed from a supply through a resistor of R=500 €. The supply g | %
but can vary by £1 V. Vsig Rﬁé *—_”‘jl_
(a) Find ¥, with no load and with J” at its nominal value. ! | ] L
he line regulation (AV,/AV"). e ks
(b) When the circuit has no load, please find the line reg = = :
(c) When the circuit connects a load resistance Ry that draws a current ;=1 mA, please ‘
find the load regulation (AV,/A I). _ .
(d) What is the minimum value of R, for which the diode operates in the breakdown Fig. 2
region? (&/\ARS5 &)
7 3. For the amplifier of Fig. 3, the BJTs have parameters of B=100, Cz=6 pF, C,=2 pF, and the
current /1s 0.5 mA. A voltage source Vsig with resistance of Rsi=10 k€ is connected to the
R input. The output is connected to a resistor with resistance of R =10 kQ. By neglecting the
BJT’s base resistance r, and collector output resistance r,, please find
. Rl

(a) the low-frequency overall voltage gain Ay (=V,/ Vsig)s
(b) the input resistance R;,,

(c) the frequencies of the poles, and
5 V5 % Ry

zener (d) the 3-dB frequency fi; exactly, according to the frequencies of the poles.
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5. Fig. 5 shows a Wien-bridge oscillator circuit.
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(a) Please derive the loop gain of a Wien-bridge oscillator.

(b) Based on (a), find the setting of potentiometer P at which oscillations just start, and
(c) the oscillation frequency.
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4. Fig. 4 shows an inverting op-amp circuit where the op amp has an open-loop gain p=10* I
V/V, a differential input resistance Rig=100 k<), and an output resistance r,=1 kQ. With =
R=1kQ, Re=1 MQ, and R;=2 kQ, please find
(a) the input resistance Rj, Fig. 5
(b) the output resistance Ry, and
(c) the voltage gain V,/V; using feedback method.
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