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Problem 1 (10 points) 
For all the circuits below, use the constant-voltage-drop diode model (V»=0.7V), Vh25.9mV, and 

n=l. 

a) Find VoUT, ID, and the small signal diode resistance, ra. 
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Problem 2 (20 points) 
Assume for the following circuit that all diodes are forward biased. Also assume that the capacitors act 

as AC shorts. 
(10 points) a) Derive an expression for the small-signal gain Ay=Vo/vi. 

b) Calculate the value of I1 for A-0.4 (10 points) 
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Problem 3 (35 points) 
Assume for problem 2 that the transistor =150, VB:=0.7V, and V=25.9mV. 
a) Calculate the DC values for Vc, VB, VE, lc, la, and Ir. Compute the AC small signal 
parameters gm, Ir, le. (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 ro is infinite. Only ONE version of the model (t 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 Rut. 

(6 points) 
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Problem (35 points) 
Assume for problem 3 that the transistors are operating in active mode and that the capacitors 
act as AC shorts and that the transistor's ro is infinite (can be neglected). 
a) For the amplifier below derive an expression for the small signal gain Ay=vo/vi as a function 
of p. (6 points) 

VCC 
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b) Now assume that Ia=10uA, Rc=2702, and Vi25.9mV. Caleulate Av for a p of 150 and 300. 

(4 points) 
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c) For the amplifier below derive an expression for the small signal gain A=vo/vi as a function 
of B. (10 points) 
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d) Now assume that the nominal transistor Br=150, R=1.5k2, Ie=10uA, and Va-25.9mV. If B 
increases, the gain will increase also. However, having an REe lowers the amplifier sensitivity to 
B. What is the minimum value of RE required to insure that if ß doubles to Bz=300 the gain will 

change no more than 10%? (10 points)) 
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e) Using the RE value computed in part (d), calculate Av for a ß of 150 and 300. Again, assume 

Rc-1.5k2, I3=10uA, and Vh=25.9mV. (5 points) 
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