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(1) If a BJT is in active mode, which operation is true? (A)E-B junction forward, C-B
junction forward. (B)E-B junction forward, C-B junction reverse. (C)E-B junction
reverse, C-B junction forward. (D)E-B junction reverse, C-B junction reverse.

(2) The majority charge carriers of p-type and n-type silicon are (A) holes and electrons
respectively. (B) electrons and holes respectively. (C) both electrons. (D) both holes.

(3) Calculate the value of g, for a BJT biased at Ic=0.5mA. (A) 20 mA/V. (B) 10 mA/V.
(C) 5 mA/V. (D) 1 mA/V.

(4) Which statement of a differential pair is true? (A) high common-mode gain. (B)
high common-mode rejection ability (C) low input resistance. (D) immunize to
mismatch.

(5) Which cause the gain falls off at low-frequency band of a discrete-circuit amplifier.
(A) internal capacitive effects. (B) Miller’s effect. (C) output loading (D) coupling
and bypass capacitors. |

(6) What is the feedback topology for the circuit in Fig.1? (A) W

Series-shunt. (B) Series-series. (C) Shunt-shunt. (D) Shunt-series. "
(7) For a one-pole system, the dc gain is 60dB. When apply this system R, R,
as a unity gain feedback configuration, the phase margin is (A) 45°. =
(B) 60°. (C) 90°. (D) 180°. Fig. 1.
- (8) Which statement about a 2"-order bandpass filter is true? (A) contains two zeros at
infinite. (B) contains two zeros at origin. (C) contains one zero at origin. (D) contain
one pole at origin and one zero at infinite.
(9) The condition for the feedback loop of Fig.2 to provide X, + A .
sinusoidal oscillations of frequency awy is (A) at ay the +
phase of the loop gain should be 180°, and the magnitude R
of the loop gain should be zero. (B) at ay the phase of the
loop gain should be zero, and the magnitude of the loop Fig. 2.
gain should be zero. (C) at ayp the phase of the loop gain
should be 180° and the magnitude of the loop gain should be unity. (D) at ay the
phase of the loop gain should be zero, and the magnitude of the loop gain should be
unity.
. (10) If the capacitor in Fig. 3 is 1pF, and none-overlapped clock ¢, jf_ f?_

¢, operate at frequency of 1kHz, the equivalent resistor between a b
aand bis (A) 21 kQ. (B) 1 mQ. (C)1 kQ. (D)1/2n mQ c

Fig. 3.
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2. For the circuit in Fig. 4, (15%) il
(1) derive an expression for the transfer function V,(s)/Vi(s). —/\\—
(2) design Ry, R;, and C; to obtain a dc gain of 40dB, a 3-dB Ry
frequency of 1kHz, and an input resistance of 1 kQ. Vi %ﬂ_ o Vo

(3) find the frequency when the magnitude of transmission

becomes unity, and the phase angle at this frequency. Fig. 4.

3. - In Fig. 5, V=10V, Vpp=3.2V, Rpp=10kQ, R=3kQ, and S=100,
(10%) | Re
(1) find the dc base current, dc collector current, and dc collector Reg Ve+v,
voltage. (Hint: Vpgen=0.7V, Vr=25mV)
(2) determine the voltage gain v,/v;.

1= |
4. Fig.6 shows the feedback amplifier. If the op amp has open-loop Fig. 5
gain x4, a differential input resistance R;z and an output resistance
Fo. (15%)
(1) If the loop gain is large, proof that the gain of the amplifier
is —RF/Rs.

(2) Find the values of Ry, Row, Vo/Vs for the case ,u=102 VIV,
RiF=00, r,=100Q, R=10kQ, and R=1kQ.

5. Design the circuit in Fig.7 to realize a low-pass filter with  ; o AAA C2 v
fr=4kHz and Q=1/+2 . Use 10-kQ resistors.(10%) Ry @21 °

6. The CMOS op amp of Fig.8 is fabricated in a process for
which V4=V’ 4p|=20V/pm. (20%)
(1) Find 4, if all devices are 1um long, Vpy;=0.4V, and

Vore=0.5V. Also, find the op-amp output resistance

obtained when the second stage is biased at 0.5mA.
(2) If C=1pF, I=0.4mA, find the value of C¢ that results
in f=100MHz. What is the 3-dB frequency of the

open-loop gain?

M OEELHFAEALE TRAHEES ) LHE-
2ABMBKE AT ERKER -
3BAENEFTEEAT IR 2 - FRFALTHRTE  AFEXREZHE -





