ok
B R K% 8/ '—‘%#-i;‘ii;%ff\&& 2% (¢ 145 RHE) {;; g

. o gloxn
1. (15 %) For MOSFET @, and Q2, gm = 1 mUand ry = 2 KR, determine i
Aot (open-loop), Ar (fcedback), and T (=Aor f). it f: “l it
2. (15 %) w()  foen -
(2) Draw the circuits of N-bit D/A converter using (1) binary-weighted . o

Rand (2) R-2R configurations. Explain the operation and compare
these two circuits.

(b) Explain the resolution error, offsct error, and scale crror of D/A
converler.

3. (20 %) For the Wien-Bridge Oscillator,

(a) derive the oscillation frequency;

(b) determine the minimum value of R.

4. (20 %) Fig. 1 shows the circuit of an active filter.

(a) Determine the V, / V..

(b) Determine the w,.

(c) For C=0.1 uF, use the circuit to realize the following amplifier: .

Vi —AM—
A = K
Y7 s240.1s+ 1000 ]
where K > 10. 1
Fiyl.
5. (15 %) Pulse sequence B = pulse sequence A + ¢. =
(a) For ¢ > 0 and ¢ < 0, draw the timing diagram at points A, B, C, D,E 011
and states of Q and Q. Note that CD 4013 is a positive-triggered A D Q b
D-type Flip-Ilop. CD:ong —‘E>)_‘7
. . . i . B &K E
(b) Use this circuit, a miniature propeller, and necessary electronic T __DD—Q

parts (e.g. reflective LEDs, photocells, OP-Amps, ...) to measure
the speed and the direction of air flow in a tube. Draw the block 4070

diagram and explain the operation. —_):DL

6. (15 %) Fig. 2 shows the circuit of a bio-potential amplifier.

(a) Determine the gain of the instrumentation amplifier (stage 1).
(b) Determine the CMRR of the differential amplifier (stage 2).

(c) Determine the upper and lower cutoff frequencies of the bandpass (shage ) csdage Ul csfegt 3)
amplifier (stage 3). > '
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