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   ENEE 303H Fall 2014 – Midterm Exam Th 10/30/14 

Open book open notes but not open computers; 100 points total (75 minutes); if stuck go on 

to the next problem. Good luck 

1. (30 points, 20 min) 

 For the following tunnel diode circuit assume the tunnel diode is described by  

   i = [3 + 4(v-0.5)(v-1)(v-1.5)]10
-3

 

and the bias supply voltage is E=5V. [i is the current entering the anode and v s the 

voltage of the anode with respect to the cathode]    
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a) Sketch the diode i vs. v curve with a load line passing through the bias V=1V 

point.  

b) Find the value of the resistance R for the diode bias voltage to be 1V. 

c) Give the bias current.  

d) Give the output voltage Vout. 

e) Find the incremental diode conductance, gd, at the bias point. 

f) If a small voltage, vi(t)=0.001cos(2πt), is inserted in series with E find the 

resulting current through the tunnel diode.  

2.  (30 points, 20 min) 

 Submit, on the attached page, a TI UAF42 designed for a low pass, inverting pole-

pair, filter for the natural frequency of ωn/(2π) = fn=3KHz,  a Q=100, and a DC gain  

of -1. Use the simplest configuration possible.  

3.  (40 points, 25 min) 

 For the following ternary gate, assume Mp and Mn are fuly complementary with 

LAMBDA=0, nonzero Cgs=Cgd and VDD large enough for proper operation.  

a) Draw the equivalent circuit (sources and capacitors) for the circuit when biased at  

Vi = VDD/2  

b) When changed at t=0 (for all positive time) to vi=(1.001)VDD/2, give the differential 

equation for vo(t).  
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