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Consider an amplifier operating from £15V power supplies of Fig.1. It is fed with
a sinusoidal voltage having 1V peak and delivers a sinusoidal voltage output of
10V peak to 1-kQ load. The amplifier draws a current of 10 mA from each of its
two power supplies. The input current of the amplifier is found to be sinusoidal

with 0.1 mA peak.

L=
B

141

=L TV Pigl

1-1. Find the voltage gain, A.10dB, B.10, C.15, D.20, E

1-2. Find the current gain, A.100dB, B. 100, C.10dB, D.i0 E.15
1-3. Find the power gain, A. 50, B.100 C.500 D.10060 10000
1-4

100
5

Find the power drawn from the dc supplies, A.100mW , B. 190mW
C.150mW, D.300mW, E.600mW

1-5. Find the power dissipated in the amplifier, A. S0mW , B.300mW
C..149.6mW , D. 250.05mW ,E. 0.05mW ,
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C.21.3%

1-6. Find the amplifier efficiency.  A.16.67%, B. 83.35%
D. 8.34%, E.33.34%
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Consider the difference-amplifier circuit of Fig.2. For the case R;=R3=2kQ and
R,=R=200k€.
2-1. Find the value of the differential gain 4.
A.10, B.50, C.100, D.150, E.200
2-2. Find the value of the differential input resistance R, .
A IKQ B.2KQ, C.4KQ, D.100KQ, E.200KQ
2-3. Find the output resistance Ro.
AOKQ, B.2KQ, C.50KQ, D.100KQ, E. 200K 02
5.4 If the resistors have 1% tolerance (i.e., each can be within +1% of its nominal
value), find the worst-case common-mode gain A,
A001, B.0.02, C.003, D.0.04 E.0.05,

2-5. Find the corresponding value of CMRR.
A.34dB B.68dB, C.10dB, D.S50dB, E._100dB
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Assuming the diodes to be ideal in the circuits of Fig.3 (a) and Fig.3 (b),
3.1. Find the value of I. shown in Fig.3 (a). A.0mA, B.1mA, C. 1.33mA

D.2mA, E.4mA,

A0V, B33V, C.:l0V,

D.10V, E.6.7V.

A.0mA, B.1mA, C.2mA,

D.3mA, E.4mA,

3.4. Find the value of V. shown in Fig.3 (b). A. 0V, B. 1V, C.2V, D.3V, E. 5V,

3-2. Find the value of V. shown in Fig.3 (a).

3-3. Find the value of I. shown in Fig.3 (b).
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The NMOS transistors in the circuit of Fig. 4 have ¥, =1, u,C, =120ud/ V2,

=0, and I =L,=1pm. Find
4-1. the required values of gate width for @. (A)2pm (B)dum (C)6um (DD)8um

(E)10m (5 %)
4-2. the required values of gate width for 0,. (A)2um (B)dum (C)6um (D)8um

(E)10pm (5 %)
4-3. the value of R. (A)1.5kQ (B)3.54Q (C)6.5kQ (D)12.5k2 (E)24.5kQ (5 %)
to obtain the voltage and current values indicated.
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A pmp power transistor operates with an emitter-to-collector voltage of 5V, an

emitter current of 10 A, and V,, =0.857. For =15,

5.1. What base current is required? (A)0.3134 (B)0.6254 (C)0.9374 (D)1.254
(E)1.5634 (5 %)

5.2, What is I, for this transistor? (A) 3216x107™4  (B) 8.04x107°4
(C)1.608x10™ 4 (D)6.914x107° 4 (E)1.383x107° 4 (5 %)

5.3. Compare the emitter-base junction area of this transistor with that of a small
-signal transistor that conducts i =1md with v, =0.70¢. How much larger
is it? The junction area of this transistor is (A) larger than above one is 2.3
times (B) larger than above one is 4.6 times (C) smaller than above one is
46 times (D) smaller than above one is 23.3 times (E) larger than above
one is 23.3 times (5 %)
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As shown in Fig. 6, a CMOS common-source amplifier fabricated in a 0.18 - ym
technology has  W/L=7.2um/036pm for all transistors, k| =387ud/V?,
K, =86ud/V?, Ing =100pd, Vi, =5V/um, and(y,| =6V /um. Find

6-1. the transconductance g,,. (A)1.25md/V (B)0.63mA/V (C)2.5mAlV (D)

3.75mAlV (E)SmAlV (5 %)
6-2. the output resistance r,. (A)4.5k2 (B)9Q (O)18k (D)27kQ (E)36kQ
(3 %)
6-3. the output resistance r,,. (A)2.7kQ (B)5.44Q (O)108k (D)16.2kQ (E)
21.6kQ (5 %)
6-4. the voltage gain 4,. (A) -62v /v (B)-123V/V (C)-18.5V /v (D)-24.6V/V
(E)-30.9V /V (5 %)
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