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1. Design an active filter. According to Fig. 1, please answer the following questions.
2% (a) Please give the types of filter corresponding to the circuits shown in Fig. 1(a) and 1(b).
10% (b) IfR;=R,=R;=R,=100Q) and C,=C, =1 uF, please give the transfer functions H,(®)
and H, (@) for Fig. 1(a) and 1(b) and draw the corrgsponding magnitude Bode plots for

each transfer function.

6% (c) Design task 1: Design an active band-pass filter with central frequency at 1000 rad/s and
a maximum gain of 5 at the central frequency. Please give the circuit of this band-pass
filter and the value of each element.

3% (d) According to the circuit designed in (c), please give its transfer function and explain why
this circuit can match the goal in (c).
6% (e) Design task 2: Design an active non-inverting low-pass filter with corner frequency at |

1000 rad/s and a gain of 5 within the passband. Please give the circuit of this band-pass
filter and the value of each element.

3% (f) What are the differences between passive and active filter? Please list the differences as
more as possible
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5% 2. Please give the reason why close-loop gain is preferred rather than open-loop gain for using
Op Amp?

15% 3. Use Op Amp circuit to synthesize a signal s(t)=4cos(1000t)—-5cos(500t)—2cos(100t)
with three given signal sources cos(1000t), cos(500¢t) and cos(100t). According to the
circuit in Fig. 2, please give the values of R;, R, and R, and three inputs of v,(t), v,(t) and
v,(t) to achieve the output of 5.

Fig. 2:
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4. Consider the circuit shown in Fig. 3. The parameters are 5 =180,, and the Early voltage

Vy=o,0,=0,=2Vand v,, =6 Vwhen v, =0, =0 V.
5% (a) Determme the values of I} and V/,;
5% (b) Determine the value of [;
5% (c) Determine the values of I, and I,, and explain the reason in details;
5% (d) Determine the value of R, ;
5% (e) Determine the value of R,.,;
5% _ ) Upy
(f) Determine the voltage gain 4, E—U— ;
2
10% L,
: (g) Determine the differential-mode voltage gain A,, ( o1 02)
: (v,-v) "’
10% ) Vo4
(h) Determine the differential-mode voltage gain A =
b = Uz)
V*=+10V.
V=410V
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