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1. (20%) (a) (5%) The amplifier in a feedback circuit as shown in Fig. 1(a) has a

transfer function of
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Fig. 1(a)
What value of f will increase the upper —3db frequency by a factor of 10 for
the closed-loop circuit? What is the low frequency gain of the closed-loop circuit?

(b) (15%) (i) Please find the transfer function, V,,,,(s)/V,,(s) ., of the circuit as shown

in Fig. 1(b) and identify the location of the poles and zeros. (i) Sketch the
asymptotic (straight-line) plot for the magnitude of the transfer function. (1ii)
What is the gain in the region where the transfer function is independent of

frequency?
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2. (20%) Assume that the op amps are ideal in the circuit as shown in Fig. 2; please
find iy /(v) - vy) and the input resistance defined as R, = (va =)/ iz .

Fig. 2
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3. (20%) A shunt-shunt feedback amplifier is shown in Fig. 3. Please use the methods
of feedback analysis to find the values of v /vy, v /ij and vy /iy . Assume that
all transistors are matched and that Vp =25ml . S =100 (of the BIT),

Ie, =1¢, = 1004 and r, =0,

&

O

+ R =1KQ R, =10KQ +

¥ R, = L§!

_f : 1KQ *i

= F.EE =
Fig. 3

4. (20%) A pnp BIT circuit is shown in Fig. 4. (a) Find the dc values of Ig, I, Ip,
Vi, Ve and Vg if =350 and Vgg(on)=0.65. (b) For what value of Rp

does the BJT become saturated?
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5. (20%) Assume that the op amp is ideal and the diodes have a drop voltage
Vp =0.7V in the circuit of Fig. 5. (a) Please find and sketch the voltage transfer
(V, with respect to ¥;) characteristics of the circuit. (b) If V;(r) = 15sin(27 1),

please plot the output voltage V,(r) in the time domain.
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