
University of OuluDepartment of Eletrial and Information Engineering, Eletronis LaboratoryPriniples of Eletronis Design 521431AExam 02/01/2008 �1. Find the input and output impedane of the MOSFET ampli�er shown in�gure 1? Find the gain uL=usr. Whih load resistane would ause 1V=Vgain? Transistor parameters: �nCox = 25 uA=V2, � = 0, W=L = 50 andUt = 2V. Capaitors C1, C2 and C3 are large oupling apaitors. (6p)
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Figure 1: Figure for question 1.iD = 12�nCoxWL (uGS � Ut)2(1 + � � uDS)gm = �iD�uGS juGS=UGS = �nCoxWL (UGS � Ut)2. Assuming ideal operational ampli�ers and R1 = 2k
, R2 = 10 k
, R3 = 2k
,R4 = 6k
. Find(a) the input resistane and gain uo=ui of iruit in Fig. 2 (a). (2p)(b) the input resistane and gain uo=ui of iruit in Fig. 2 (b). (2p)() the output voltage uo as a funtion of input voltages ui1 and ui2 in iruitFig. 2 (). (2p)PSfrag replaements
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3. (a) Calulate IC and UCE in the iruit in Fig. 3. Realulate, if � = 300.(2p)(b) Show the two small signal models for bipolar transistor and use either ofthem to alulate the input impedane and gain of the iruit presentedin Fig. 3 (� = 100). (2p)() How would you hange the iruit in Fig. 3 in order to improve thestability of the iruit (so that the iruit is still a one bjt ampli�er)?(2p)PSfrag replaements
RC1 k
RB200 k
+15V+15V

UCEIC � = 100
ui uo
Figure 3: Figure for question 3.4. (a) Desribe the operation of the iruit presented in Fig. 4 and the purposeof the iruit. (2p)(b) What does mean the dynami power onsumption of the CMOS inverter(in other words, where is the power used, when the CMOS inverterhanges its state)? (2p)() Draw the shemati of a �ash-A/D- onverter and desribe it's good andbad properties. (2 p.)PSfrag replaements Rui uoVariablesupply
Figure 4: Figure for question 4.


