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Lecture 4: Ideal VS Practical Diodes and resistance levels  

1. Ideal Diode 

– PN junction will permit a generous flow of charge when forward-biased and a very small level 

of current when reverse-biased.  

– The semiconductor diode behaves in a manner like a mechanical switch. 

 

2. Ideal Versus actual Diode Characteristic 

 

3. Diode Resistance levels 

– As the operating point of a diode moves from one region to another, the resistance of the 

diode will change due to the nonlinear shape of the characteristic curve. 
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4. DC or static resistance 

 

Example 1.3: Determine the dc resistance levels for the diode of figure below at: 

– ID = 2 mA (low level) 

– ID = 20 mA (high level) 

– VD = -10 V (reverse-biased) 

 
Solution: 

a.  At 𝐼𝐷  =  2 𝑚𝐴, from the curve, 𝑉𝐷  =  0.5 𝑉 

𝑹𝑫 =
𝑽𝑫

𝑰𝑫
=

𝟎. 𝟓 𝑽

𝟐 𝒎𝑨
= 𝟐𝟓𝟎 𝞨 

b.  At 𝐼𝐷  =  20 𝑚𝐴, from the curve, 𝑉𝐷  =  0.8 𝑉 

𝑹𝑫 =
𝑽𝑫

𝑰𝑫
=

𝟎. 𝟖 𝑽

𝟐𝟎 𝒎𝑨
= 𝟒𝟎 𝞨 

c.  At 𝑉𝐷  =  −10 𝑉, from the curve, 𝐼𝐷  =  −𝐼𝑆  =  −1 µ𝐴 

𝑹𝑫 =
𝑽𝑫

𝑰𝑫
=

𝟏𝟎 𝑽

𝟏 µ𝑨
= 𝟏𝟎 𝑴𝞨 

5. AC or Dynamic Resistance 
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– If a sinusoidal voltage is applied, the varying 

input will move, and the instantaneous 

operating point will change as well. 

– The dynamic resistance 𝑟𝑑 Is given by: 

 

– In general, the lower the Q-point of 

operation (smaller current or lower voltage), 

the higher is the ac resistance. 

 

Defining the dynamic or ac resistance. 



 

 

Example 1.4: For the characteristics of Figure: 

 

The dynamic resistance (mathematically) 

 

 

6. Average AC Resistance 



 

 

 

∆𝑰𝒅 = 𝟏𝟕 𝐦𝐀 − 𝟐 𝐦𝐀 = 𝟏𝟓 𝐦𝐀 

∆𝑽𝒅 = 𝟎. 𝟕𝟐𝟓 𝐕 − 𝟎. 𝟔𝟓 𝐕 = 𝟎. 𝟎𝟕𝟓 𝐕 

 𝒓𝒂𝒗 =
∆𝑽𝒅

∆𝑰𝒅
=

𝟎.𝟎𝟕𝟓 𝑽

𝟏𝟓 𝒎𝑨
= 𝟓 𝝮 

𝒓𝒂𝒗 = 𝟓 𝝮 defines a value that is considered the average of the ac values from 

2 mA to 17 mA. 

 

 

 

7. Summary Table 

Table 1.6 was developed to reinforce the important conclusions of the last few pages and to 

emphasize the differences among the various resistance levels.  



 

 

 

 

7. Problem to solve by yourself 

 

In your textbook Solve Problems under sections 

1.7 and 1.8 

24 to 35 Pages 52 and 53 

 

 

 

 

 

 


