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Prof. Sam Palermo 

Problem 1 (10 points) 
For all the circuits below, use the constant-voltage-drop diode model (Vp=0.7V), Va-25.9mV, and 
n=1. 

a) Find VouT, ID, and the small signal diode resistance, ra. (1Ñ points) 
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The following circuit has a small-signal AC signal, ViAC, in series with a DC voltage. 
a) Find the DC output voltage, Vopc, DC diode current Ib, and small-signal diode ra 
b) Find the small-signal AC transfer function vo,Ac(s)/viac(s) 
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Prof. Sam Palermo 

Problem 3 (35 points) 
Assume for Problem 3 that the transistor B=150, VBE=0.7V, and Vr-25.9mV. 

a) Calculate the DC values for Vc, VB, VE, lc, IB, and IE. Compute the AC small signal 

parameters gm, In, Ie. (18 points) 
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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 r, is infinite. Only ONE version of the model (r or T) is required (11 points) 
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c) Calculate the small signal gain A=v/vi, the input resistance Rin, the output resistance Rout. 
(6 points) 
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Prof. Sam Palermo 

Problem 4 (35 points) 

Rinl = 

Assume for Problem 4 that the transistors are operating in active mode and that the capacitors 
act as AC shorts and that the transistors' Io is infinite (can be neglected). For the 2-stage 
amplificr below, give expressions for the small signal parameters requested below. 
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