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Prof. Sam Palermo ECEN 325 Exam #2 April 7,2021

Problem 1 (30 points)

For all the circuits below, use the constant-voltage-drop diode model (Vp=0.7V), V+=25.9mV, and
n=1.

a) Find Vour, Ip, and the small signal diode resistance, rg. (10 oints)
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Assume for the following circuit that the diode is forward biased and there is a small-signal AC signal,
Vi.Ac, in series with a DC voltage.

b) Derive the small-signal AC transfer function v, ac(s)/viac(s). (10 points)
¢) Assume that Rs=1kQ, C=1pF. Calculate the value of Ip and Vs necessary to set the magnitude of the
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pole frequency of the AC transfer function, ||, equal to 10krad/s. (10 points)
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Problem 2 (35 points)
Assume for Problem 2 that the transistor p=150, Vi;:=0.7V, and V=25.9mV.
a) Calculate the DC values for Ve, Vi, Vi, I, In, and Ij. Compute the AC small signal

parameters gm, Ir, re. (18 points) lov
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b) Sketch the small-signal model of the circuit. Assume that the capacitors act as AC shorts and
that the transistor’s 1, is infinite. Only ONE version of the model (m or T) is required (11 points)
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c) Calculate the small signal gain Ay=vo/vi, the input resistance Rin, the output resistance Rout.

(6 points)
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Problem 3 (35 points)
Assume for Problem 3 that the transistor =150, Vg=0.7V, and V4=25.9mV.

a) Calculate the DC values for Vc, Vi, Ic, Is, and Iz. Compute the AC small signal parameters
2m, I'n, Te. (8 pOll]lS)
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b) Sketch the small-signal model of the circuit. Assume that the capacitors act as AC shorts and
that the transistor’s 1o is infinite. Only ONE version of the model (r or T) is requlred (15 points)
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¢) Using the small-signal model in (b), derive an expression for the small signal gain Av=vo/vi in
terms of Rr, Rc, R and the transistor small signal parameters (variables only, no numbers).
Then compute Ay with the parameters from part (a). (12 points)
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