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Abstract: Diode is the foundation of semiconductor devices.This paper analysis the electrical 
conductivity of microstructure of solar panels in the Power supply system of gelatinization equipment. 
We discussed the formation process of PN junction, theoretical analysis of electrical conductivity.In 
this paper we analyze linear region of voltage - current characteristic. From the microscopic point of 
view, it analyzes the static structure and dynamic change, and provides basic data for its application. 

1. Introduction 

The rapid development of modern electronic technology, for people's culture, material life 
provides a superior condition, digital camera, air conditioning, electronic computer, etc[1], were 
typical examples of the application of electronic technology. [2]The diode was the foundation of the 
semiconductor device, and the specific manufacturing process is adopted. In a pure semiconductor 
side doped with pentavalent elements, made of N type semiconductor; on the other side of the 
incorporation of trivalent elements made of P type semiconductor, at their junctions formed a p-n 
junction. [3]In practical applications, a p-n junction diode can be formed, the two PN structure of a 
transistor, a plurality of PN junctions constitute the integrated circuit. [4] To add a PN junction 
forward voltage, forming the diffusion current is larger, the PN junction was conducted. For PN 
junction with reverse voltage, because the number of minority carriers was very few, so the reverse 
current was very small. So the PN junction in the off state. Due to the component itself, the volt 
ampere characteristics can judge its performance, so the paper focuses on the analysis of the 
characteristics of the diode's volt ampere characteristics. [5] 

2.The formation of PN junction 
The hole was positively charged and negatively charged electrons free. [6]Electron and hole could 

be free, they would form the current directional movement, therefore refer to them as the carrier. In 
the P region, the majority of the carriers were holes, minority carriers were electrons in the.N 
region.They got an electronic trivalent impurity ions, negatively charged,and lost an electron 
pentavalent impurity ions, positively charged.These ions were bound to the covalent bond in the 
crystal, were not free to move. Matter was always moving from high concentration to low 
concentration, which was the result of concentration difference, which was called diffusion. This was 
the first diffusion occurred in both sides of the interface. 
After an immeasurably short time interval,the electron - positron pairrecombined. This left a number 
of negative ions in the P area and some positive ions in the N area near the interface.Both sides of the 
P type semiconductor and N type semiconductor interface on the formation of a space charge region. 
The space charge region was a p-n junction. Because of free electrons and holes in semiconductor the 
concentration difference between the diffusion movement. With the diffusion movement, in the two 
side of the interface to form a space charge in this area, the space charge region was a p-n junction. 
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Fig. 1   The formation of PN junction(a)(b)(c) 

The movement of diffusion and drift motion were both interrelated and contradictory. [7]In the ea
rly stage of forming space charge region, As the space charge region was not wide enough, the majo
rity of the majority of the carrier's diffusion was dominant. However, with the diffusion motion, the 
space charge region was gradually widened, and the electric field was gradually enhanced. The diffu
sion motion of majority carriers was gradually weakened, and the d7ift motion of minority carriers 
was gradually enhanced. Finally, the diffusive motion and the drift motion reached a dynamic equili
brium. P area and N area were mutual diffusion and drift to the other side of the same number of car
riers. After reaching the dynamic equilibrium, the width of the space charge region was basically fix
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ed, and was in a relatively stable state. PN junction formed completely. In practical applications, the 
two PN structure of a transistor, a plurality of PN junctions constituted the integrated circuit. 

 3.Voltage - current characteristic 

 
Fig. 2   Voltage - current characteristic 

We can see from the figure, when the applied voltage was very small, the current was very small, 
almost zero, this was because when the applied voltage was very small, the external electric field was 
not strong enough, not enough to overcome the internal field motion of the majority carrier diffusion 
resistance. Therefore, the forward current was almost zero. But when the forward voltage exceeds a 
certain value, internal electric field was weakened, the current increased rapidly.When the applied 
reverse voltage to the PN junction, in a large range of voltage, current was very small, almost zero, 
and when the reverse voltage increases to a certain value, the reverse current increased rapidly, the 
PN junction lost one-way conductivity, this phenomenon was called reverse breakdown. 

4. Summary 

This paper analyzes the formation and characteristics of PN junction. The space charge region was 
a p-n junction. Because of free electrons and holes in semiconductor the concentration difference 
between the diffusion movement. With the diffusion movement, in the two side of the interface to 
form a space charge in this area, the space charge region was a p-n junction.The unidirectional 
conductivity has very important application in practice. 
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