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/‘ﬂ 1. Find the overall voltage gain, v, /v, current gain, i, /i, power gain, P, /P, and
\»/ﬂ\ discuss the function of each stage as shown in Fig. P1. (15 %)
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Fig. P1
2. (a) Assume the diodes to be ideal, find the value of I and V in the circuit of Fig. P2A.
S %)

(b) Using exponential mode of the diode and iterative analysis to determine the current
Ip and the diode voltage Vp for the circuit in Fig. P2B with Vpp=5V and R=1 k Q).
Assume that the diode has a current of 1 mA at the voltage of 0.7V and its voltage
drop changes by 0.1V for every decade change in current. (10 %)
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3. (a) It is required to find the midband gain and upper 3-dB frequency f,, of the

circuit as shown in Fig. P3 for the following case: (10 %)
Ve =Vee =10 V. I =1 mA, R, =100 kQ, R. =8 kQ, R, =5 kQ, R, =5 kQ,
B, =100,V =100V, V=25 mV, C, =1 pF, f; =800 MHz,and r, = 50 Q.

(b) Select appropriate values for C¢;, Cc2, and Cg to have lower 3-dB frequency
f, =120 Hz. Let the values of C¢,, Cca, and Cg are selected to contribute 0.1, 0.1,

and 0.8 of the value of o, . (10 %)
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4. For the circuit shown in Fig. P4, assume that both OPAs are ideal and V=1V,
(a) Explain why the currents flow through both R, are equal even & #0. (5%)
(b) Denote the output of OA4, as v,,. Derive the relationship between v, and

S . (8%)
(c) Derive the relationship between v, and &.(8%)

Fig. P4

5. The OPA in the circuit of Fig. P5 has an open-loop transfer function
10°
YAk
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(a) Derive the transfer function of the loop gain A(s) 8(s) . (5%)

A(s) =

(b) By asymptotic approach, sketch the magnitude of the loop gain in dB versus
frequency on a logarithmic scale. [Hint: log20 =1.301] (6%)

(c) Find the frequency at which |4(jo)B(jo)|=1. (6%)

R, = 100 kQ
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6. The circuit of Fig. P6 is a band-pass filter. Assume that the OPA is ideal and the
values of the components are as follow: R, =R, =10kQ and C, =C, =0.1uF.
(a) Derive the transfer function of this band-pass fiiter. (6%)
(b) Calculate the center frequency and Q factor of this filter. (6%)

Rl CZ

Fig. P6



