
University of OuluDepartment of Ele
tri
al and Information Engineering, Ele
troni
s LaboratoryPrin
iples of Ele
troni
s Design 521431AExam 04/13/2007 �1. Assume that the operational ampli�er shown in �gure 1 is ideal and R1 =R3 = 1;5 k
, R2 = 30 k
, C1 = 106 nF ja C2 = 0;53 nF.(a) What is the lower 
uto� frequen
y?(b) What is the higher 
uto� frequen
y?(
) What is the passband gain (in de
ibels)?(d) Draw Bode plot.(e) What is the resistive part of the input impedan
e at midband?(f) What is the output impedan
e?(g) If the frequen
y of the input signal is 100Hz and the amplitude 1V whatis the amplitude of the output signal?PSfrag repla
ements
R1 R2R3C1 C2ui uoFigure 1: Figure for question 1.2. For the 
ir
uit shown in �gure 2 � = 100, RL = 10 k
, Rsr
 = 2k
 and 
apa
-itors C1 and C2 are large 
oupling 
apasitors. It is required that IE = 1mA,UC = 10V and gain is between �10 : : :� 20V=V. Find values for R1, R2, RCand RE. Find the input and the output impedan
e of the ampli�er. How is itpossible to boost the gain of the ampli�er without 
hanging the DC operatingpoint, sour
e impedan
e or load?PSfrag repla
ements
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Figure 2: Figure for question 2.



3. Explain the following 
on
epts and prin
iples.(a) Properties of a diode and its basi
 operation. (2p)(b) The load line analysis of a 
ir
uit 
onsisting of a voltage sour
e, a resistorand a forward biased diode (all 
omponents 
onne
ted in series). (2p)(
) The ideal diode model and its use in the analysis of a 
ir
uit 
onsistingof several voltage sour
es, resistors and diodes. (2p)4. AD 
onverters. The basi
 idea of the AD 
onversion, di�erent 
onverter stru
-tures and their operation. (6p)


