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(1) In the circuit shown in Figure 1, the transistor used for Q1 and Q2 has the

Br=200.(15%)

(a) With vi=v2=0, determine the bias currents Icg and Ipq, and the output voitages
Vo1 and vg).

(b) Evaluate Apm, AcMm, and the CMRR.

(c) Determine Rjg and Rjc.

(d) Design a current mirror to replace the 14.3-K<Q resistance to establish the same
bias currents, and find the CMRR.

(2) Figure 2 shows the general form of an oscillator circuit.(20%)
(a) Draw the equivalent circuit and determine the return ratio,
(b) Draw the Colpitts oscillator, determine its oscillation frequency, and explain its
operation,
(c) Repeat (b) with the Hartley oscillator.

(3) In the circuit shown in Figure 3, it is assumed that Rp>>ryg, rg>>ry, Bo>>1, and

p>>1.(15%) .
(a) Determine Ayj=vo/Vs.
(b) Determine Ay2=vg3/vs.

(4) Assuming that the op-amps in Figure 4 are all ideal, find the Z;,(j00).(15%)

(5) (15%)
(a) Draw the block diagram of a successive approximation type of analog-to-digital
(A/D) converter. Explain the operation principle.
(b) Compare four different types of A/D, successive approximation, integrating,
flash, and V/F counting converters, in speed, resolution, noise immunity, and
cost.

(6) Figure 5 shows the circuit of a low-pass Butterworth filter.(20%)
(a) Determine the vy/v;.
(b) Explain the aliasing phenomenon during data sampling.
(c) Assuming that a bio-signal with frequency bandwidth 0-200 Hz, choose the
appropriate sampling rate. Utilize the Butterworth filter, shown in Figure 5, to

design an anti-aliasing filter. (R=100 KQ)

cf ‘
Rf
Rl | JSKQ R R —o
Vi onrd 1KQ e vo Vi T vo
Figure 4 Figure 5

=15V

Figure 1

Yy

01
2
"%
SR
$ke .
—0 Uy
Rs
Figure 3

ro
(|




