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1, Sketch Bode plots for the magnimde of the following transfer fuaction:
T(s)=10%1+s/107)(1 +s/L0°) {1 +3/10% L,

From your sketches detenmine approximmale values for the magnimude at
i =10 rad/fsec. (10%)

Z,For the circuit in the following figure, let Ry=100KQ, R, .=10KQ, ¥ .=V, =10V, and let
the BIT have B=10K) and V, = 100V_ Find the values of
(@) Vi, (1%},
(b) Vg, (1%) | 174 13 the Early voltage
{c) 1, (1 %;5
(dy V. (1%)

Also, find the values of the small-signal mede! parameters (at Toom femperatu e
(8) £, (2%),

-

N, (1%}J I, {emiter registance = TT }
(@, %) .
M r, (1%) M a (I0put resisiance = = )

“y

at the hiag point.

When connected in the common emilter configuration with R,=R, =10KQ, find the values
of

1} R, (2.5%) E . : source resistance
MR, {2.5%), i1 load resistance
KA, 25%)

(D A.25%)
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2, A circuit as shown in figure A consisty of an ideal operational amplifier A, two
resistors R and Ry , and an input signal source v|. Assuming that the operational
amplifier is powered by + Vyy and its output voltage limits are 1V short of the
power rail voltages.

(a} Analyze the circuit behaviors, and plot the volage wansfer characteristics (vy

versus vi}, indicate all the voltages intersecting both v, amd vy axes in terms of
Vi, R, and R2. (8%)

{b) From the results obtained in part (2}, can you identify and give the common
well-krown name of the circuit? (2%)

(¢} [n your analysis in part (2), can you usge the virtual ground concept which is
often employed in analyzing circuits that contgin operational amplifiers? Your
answer must give supporting reasoning. (4 %)

(d) If the circuit is intended to be used as a waveform shaping circnit, that is 1o
shape a sinusoidal wave of v| = Ay, sin @i into a square wave at ouipur v,
with an amplitude of By, what is the maximum of By? And what is the

design conswainfon the relation among the parameters B, Ry, Ry, and Aqp?
(6%} |
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4 Estimate the high-band corner frequency w,, far the following circuit. Assumme that =100
and c_=1i0c =1 pF. (15%)
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5, Explain why the output resistances of the following two cascode circaits are almost the
same. (10%) How will you modify ihe circuits to obtain bigher outpi resistances? (3%)
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b,. (10%) (a) Draw the connections of the depletion-NMOS Ioad {with threshald voltage
‘0. the enhancement-NMOS load {with threshold veltage V), and the resistor load
(with value R} inverters as shown below. (1) Draw the I-V curves of these thres
implementaitons. Assume that all three curves meet at a point with V= VDD — VoL-

I

7. (10%} Can you get an all pass filter from a (&) low-pass filter, (b) band-pass filter?
Draw the circuil by using R, L, and C. (Hint: {a) first order and (b} second arder)




