
University of OuluDepartment of Eletrial and Information Engineering, Eletronis LaboratoryPriniples of Eletronis Design 521431AExam 06/16/2007 �1. Assume that the operational ampli�er (OPA) shown in �gure 1 is ideal andR1 = 2k
, R2 = 10 k
, R3 = 2k
, C1 = 1�F, C2 = 10 nF.(a) What is the output impedane of an ideal OPA?(b) What is the gain uo=ui?() What is the overall gain in deibels if there is a �6 dB attenuator afterOPA?(d) Does the apaitor C2 ause a lower or higher orner frequeny?(e) What is the input impedane of the on�guration?(f) How is it possible to make a non-inverting on�guration from the on�g-uration of �gure 1?PSfrag replaements
R1 R2R3C1 C2ui uoFigure 1: Figure for question 1.2. What is the input and output impedane of the MOSFET ampli�er in �gure2? Selet the resistane R1 and W=L ratio so that the gain uL=usr > 10.Transistor parameters: �nCox = 25 uA=V2, � = 0 and Ut = 2V. CapaitorsC1, C2 and C3 are high apaitane oupling apaitors. (6p)
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Figure 2: Figure for question 2.iD = 12�nCoxWL (uGS � Ut)2(1 + � � uDS)gm = �iD�uGS juGS=UGS = �nCoxWL (UGS � Ut)



3. (a) Explain the basi struture of a BJ transistor. (1p)(b) What are the operating regions of a BJT and how are they utilized? (1p)() The basi laws and equations between the terminal urrents and voltagesof a BJT in the ative region. (2p)(d) How does a BJT reate gain in a iruit? (2p)4. Draw the signals at nodes (1)-(10) shown in �gure 3. The diode may beassumed ideal. (6p)
 
 
 
 
 
 

 Figure 3: Figure for problem 4.


