
Homework 3, solution 
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Used lowest possible voltage 8V here 
because source voltage is 9±1V 
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Handout problems: 
 
1, For the following circuit, the diode has Is = 10-12A, nVT = 25mV. The DC current 
source has 1mA constant current, and vs(t) is a small AC voltage signal. All capacitors are 
very big which pass AC and block DC signals. Use small signal analysis, please find the 
ratio between the output AC voltage v0(t) and the input AC voltage vi(t). 

 
Solution: 
For DC analysis, both capacitors are open circuits, so that the DC current flowing through 
the diode is ID = 1mA. Then, the small-signal equivalent resistance of the diode is 
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The small-signal equivalent circuit shown on 
the right is a simple voltage divider, so that 
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2, For the following circuit, the two diode are identical with Is = 10-12A, nVT = 25mV. All 
capacitors are very big which pass AC and block DC signals. vs(t) is a small AC voltage 
signal. Please find the DC current I1 at which v0(t)/vi(t) = 0.5.     

 
Solution: 
Both DC and AC equivalent circuits are shown below. 
For DC circuit analysis: ID1 = I1, and ID2 =5mA - I1. 
The small-signal equivalent resistances of the two diodes are 
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The small-signal circuit analysis indicates that 
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The solution is: mAI 5.21   
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