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SEMICONDUCTOR DIODE 

No Applied Bias (V = 0 V) 

 

This region of uncovered positive and negative ions is called 
the depletion region due to the “depletion” of free carriers in 
the region. 
 

 

In the absence of an applied bias across a semiconductor 
diode, the net flow of charge in one direction is zero. 
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Reverse-Bias Condition ( V D  < 0 V) 

If an external potential of V volts is applied across the p – n junction such 
that the positive terminal is connected to the n ‐type material and the 
negative terminal is connected to the p ‐type material as shown in Fig. 
1.13 , the number of uncovered posiƟve ions in the depleƟon region of 
the  n  ‐type material  will  increase  due  to  the  large  number  of  free 
electrons  drawn  to  the  positive  potential  of  the  applied  voltage.  For 
similar reasons, the number of uncovered negative ions will increase in 
the  p  ‐type material.  The  net  effect,  therefore,  is  a widening  of  the 
depletion region. This widening of the depletion region will establish too 
great a barrier for the majority carriers to overcome, effectively reducing 
the majority carrier flow  to zero, as shown in Fig. 1.13a . 
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Forward-Bias Condition (V D > 0 V) 
A forward-bias or “on” condition is established by applying the 
positive potential to the p -type material and the negative potential 
to the n -type material as shown in Fig. 1.14 . 
The application of a forward-bias potential VD will “pressure” 
electrons in the n -type material and holes in the p -type material to 
recombine with the ions near the boundary and reduce the width of 
the depletion region as shown in Fig. 1.14a. The resulting minority-
carrier flow of electrons from the p -type material to the n -type 
material (and of holes from the n -type material to the p -type 
material) has not changed in magnitude (since the conduction level 
is controlled primarily by the limited number of impurities in the 
material), but the reduction in the width of the depletion region has 
resulted in a heavy majority flow across the junction. 
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