& 1L Oy

N

H

vl

pj gl
BH____BTE

3 B TR PIAT
R

2602 ]

% (A
D HE

FARE L PR 4 f8 4 3,

| E s UBRES] pES

1. For the circuit shown in Fig. 1, the transistor parameters are § = 100,
Va= o8 Vpgem = 0.7V, and kT/q = 25 mV. Perform the DC analysis,
find Ig; (2%), Ici (1%), a1 (1%), ez (1%), Ie2 (1%), Ve (2%), and
Verr (2%). Plot the small-signal equivalent circuit of this amplifier
(3%). Find out the parameters of g, (1%), guw (1%), 1 (1%), and rp,
(1%). Calculate the voltage gain v,/vy (5%), the input resistance R;,
(2%), and the output resistance R, (1%).
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2. In the voltage regulator shown in Fig. 2, Vi=6.3 V, R; = 128, and V.=

4.8 V. If Iz i1s in the range of 100 mA =I;

=5 mA, find the range for I

(3%) and Ry (2%). Also, find the power rating for the Zener diode (2%)

and Ry (3%).

Use the following device parameters, NMOS Vi = 1V, k' = 100 pA/V?,
A=0.01 V', PMOS Vip=-1 V, k' =40 uA/V*, L = 0.01 V! for Problems

3 and 4.

3. For the circuit in Fig, 3, M; and M; are identical PMOSFETS, M, with
Cgs= 100 {F, Cye= 10 {F, W = 10 um, L. = 5 pm, Neglect all other

parasitic capacitances. (20%)

(a) Find the smali-signal transfer function of this circuit. (5%)
(b) Find the dominant poles of this circuit. (5%) |

(¢) What 1s the small-signal voltage gain at low frequency? (5%)
(d) Sketch the gain and phase Bode plots of this circuit. {5%)
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4. Class-B Output Stage in Fig. 4. (10%)

(a) Plot the transfer characteristics, vo—v; for v; ranges from -5 Vto 5 V,
Please label the maximum and minimum v, obtainable. (5%)

(b) Explain what crossover distortion means and propose a method to
reduce crossover distortion in the circuit. (5%)

5. The input signal vy, applied to the circuit shown in Fig. 51sa 0-10V
sawtooth having a rise time of 8 s and a fall time of 2 ps. Accurately
sketch the resulting output voltage v,. (15%) |

6. Determine the frequency of oscillation and the value of R, for which
the circuit shown in Fig. 6 just oscillates. Assuming that Q, and Q,
have h;, (or rp) = 1 kQ and hg, (or B) = 100. (10%)
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7. A noninverting amplifier shown in Fig. 7 is constructed with R, = 100
(2 and Ry adjustable. The op amp open-loop gain is
Aou(s) = 100 /[(s + a)(s + 2a)].

(a) Find the value of R¢ that will just place one of the closed-loop
‘amplifier poles at s = -3a. (5%)

(b) For the value of R chosen in part (a), what are the locations of the
other two amplifier poles? (5%)
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