
University of OuluDepartment of Eletrial and Information Engineering, Eletronis LaboratoryPriniples of Eletronis Design 521431AExam 18/12/2009 �1. Draw on a same sale the output and input voltages of the iruit of Fig. 1 inase when urrent I = 1 mA. The diode is a normal small-signal diode, apa-itanes are very large, Rs = 100 Ω and vs is an a-signal with the amplitudeof 10 mV and the frequeny is suh that apaitanes an be onsidered asshort-iruits. How does the output hange if I is hanged to 100 µA? Canyou imagine any use for this iruit?

Figure 1: Figure for question 1.2. An npn-transistor (β >>) ampli�er stage is shown in Figure 2.(a) How is it alled?(b) Dimension the d-operating point of the ampli�er stage so that voltagedrop over olletor resistane RC is VCC/3 and voltage drop between ol-letor and emitter is VCE = VCC/3. The emitter urrent of the transistorstage should be IE = 1 mA and input impedane between 1 kΩ − 10 kΩ.() Dimension the open loop (RS = 0 Ω and RL >>) voltage gain vout/vin =
−10V/V .(d) What are the input and ouput impedane values of the transistor stage?Capaitane values (CB, CC and CE) are very large.3. In the op amp iruit of Fig. 3 R1 = R3 = 1 kΩ and R2 = R4 = 100 kΩ(a) What is the ampli�ation for input signal and the amplitude of the outputsignal if uin = 0.01sin(2π1 kHz · t) V? (2p)(b) What is the d-level at the output? (1p)() What is the input impedane of the iruit? (1p)(d) You want to limit the bandwidth of the iruit to about 16 kHz so thatthe signal uin at 1 kHz and lower frequenies are not attenuated. How doyou modify the iruit? (1p)(e) What is the transfer funtion uout

uin
of the iruit after the hange youmade? Please provide a symboli solution in the s-plane. (1p)



Figure 2: Figure for question 2.PSfrag replaements
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2.5 VFigure 3: Figure for question 3.4. Find the input and output impedane of the MOSFET ampli�er shown in�gure 4? Find the value of R1 and W/L ratio so that the gain uL/usrc > 10.Transistor parameters: µnCox = 25 µA/ V2, λ = 0 and Ut = 2 V. Capaitors
C1, C2 and C3 are large oupling apaitors. (6p)
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Figure 4: Figure for question 4.
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