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(2)  Calculators are allowed. Rin S l .
(3)  Answer all questions in the space provided. R quest for additional sheets from - M
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(4)  Show all your calculations. No marks will be given for unjustified answers. nR (R~ e
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The following equations are provided for your refcrence. Use them if nceded. = T4
0 = e
Diode: Iy=I(e"® —1) L =2x10"4, v, = 25mv
NMOS: cutoff Vgs < V; = 2k
lincar VeV, % Vg o= kal(Vge=VVigs = 1 Vo)
<
saturation VsV # Vg4 L= %k,,(Vx,-V,)z
PMOS: cutoff IV!,I <Vl
. >
fincar VgVl £V, gl = k(Y g HV Vg - L1V ) .
. &
saturation VgVl 1V, Hgh = 4k (0V gV iy
1 2
ELEC 102 Final Examination HKUST 98 Fall ELEC 102 Final Examination HKUST 98 Fall
b)' Calculate the output voltage of the following lattice network. 6 marks 2a)  Calculate V, and Vy of the following diode circuit. Assume all diodes are idcal. 6 marks
(Hint: Use nodal analysis. Do not use A<> Y transformation. The "cross” is not connected.) 3V
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2b)  With the zencr diode models as shown, compute V,. 8 marks 3) Computc the output voltage of the circuit below that operatcs in the sinusoidal steady state. 8 marks
(That is, cach diode D, is modeled as a battery in scries with a resistor.) ip
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" 4) Findthe Norton equivalent of the following circuit looking into the terminals a and b, 6 marks 5} Sketch the Bode plots of the following lfansi;c‘ function. 8 marks
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a)  Negative resistance can be obtained by using active devices. 4 marks _ . . _ A . - _
For the circuit shown below, the negative resi Rig = Vi, 6b)  The op-amp is not ideal, and A(s):r- T with Aj, = 500, and @y, = 2000. 8 marks
Wy
R, Ry=Ry,=R=10kQ Compute the pole and zero of the negative impedance.
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Ta) " Letthe output of the op-amp v,(0) be at 10V initially, and v (0) = -5V. Assume ideal 8 marks
op-amp with power supply of +10V and ~10V. Calculate the time needed for v, to change state. 7c) Calculate the time clapsed for the op-amp to change to its initial state. 4 marks
2 8
Hint: Perform transient analysis (with solution in the form of kj+kye™"). Note that Ve # Vo,

Capr ot “"X." 8 side.

Valo)= jov =

Vs = 5V
Mow (a(,ﬂuklv c{w.g& fotonds OV | {p |
%
U;(h:- \z\*h_e

T= P*C:' (nkxlo/«= L S2C .
V(= =F = kb =-f
Vite) = 10 =P k=0 =2 k=

- -t
X Qo= 10-re

- e
Op Gmp Chowge Clak bhim  Weltmgv = b= lo-Ive
= é-(-= ‘/S (7’: 1 094¢g,

Let t; be the time the op-amp changes its state. What are va(ty) and v (ty)?
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7d)  The circuit of (7) is an oscillator. From (7a) and (7c), calculate the oscillation frequency.
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2} An NMOS transistor is used to construct a voltage regulator.
With an ideal op-amp, calculate the voltage at the gate V.

sV v ko =500mA/ V2
M; v, =1v
v,
Ve °
50
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Now, the op-amp is not idcal, but with a DC gain of A, = 500.

Next, with the above non-ideal op-amp, the load resistor is changed to 2.5Q.
Calculate the new V.
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4 marks
Assume V, is approximately SV, recalculate Vi, and thus obtain a more accurate V,,
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With the result obtained in (8c) and (8d), calculate the load regulation AV /Al 2 marks
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