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1.  

a. Determine the thermal voltage for a diode at a temperature of 20°C. 

b. For the same diode of part (a), find the diode current using the diode current equation 

if Is=40 nA, n=2 (low value of VD), and the applied bias voltage is 0.5 V. 

 
2. Repeat Problem 1 for T=100°C (boiling point of water). Assume that Is has increased to 

5.0mA. 

 
3. Given a diode current of 8mA and n=1, find Is if the applied voltage is 0.5 V and the 

temperature is room temperature (25°C). 

 
4. Given a diode current of 6 mA, VT=26 mV, n=1, and Is=1nA, find the applied voltage VD. 
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5. Determine the static or dc resistance of the commercially available diode of Fig. P5 at a 

forward current of 4 mA and 15mA and compare results. 

 

 

 
6. Determine the static or dc resistance of the commercially available diode of Fig. P5 at a 

reverse voltage of 10V. How does it compare to the value determined at a reverse voltage of 

30 V? 
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7. Calculate the dc and ac resistances for the diode of Fig. P5 at a forward current of 10 mA and 

compare their magnitudes. 

 
8.   

a. Determine the dynamic (ac) resistance of the commercially available diode of Fig. P5    

at a forward current of 10 mA using Eq. (1.5). 

b. Determine the dynamic (ac) resistance of the diode of Fig. P5 at a forward current of 

10 mA using Eq. (1.6).  

c. Compare solutions of parts (a) and (b). 

 
9. Using the slope method, determine the ac resistance at current of 1 mA and 15 mA for the 

diode of Fig. P5. Compare the solutions and develop a general conclusion regarding the ac 

resistance and increasing levels of diode current. 

 
10. Using equations, determine the ac resistance at current of 1 mA and 15 mA for the diode of   

Fig. P5. Modify the equation as necessary for low levels of diode current. Compare to the 

solutions obtained in Problem 9. 
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11. Determine the average ac resistance for the diode of Fig. P5 for the region between 0.6 V and 

0.9 V. 

 
12. Determine the ac resistance for the diode of Fig. P5 at 0.75 V and compare it to the average 

ac resistance obtained in Problem 11. 

 
13. For the diode of Fig. P5, draw the diode piecewise-linear model, simplified linear model, and 

the ideal model and compare their I-V characteristics to the exact diode model. 

 
 



 

5 | P a g e 
 

 


