
 

𝜕𝑛

𝜕𝑥
= 𝐽𝑛(𝑥) ∙

1

𝑒𝐷𝑛
− 𝑛(𝑥) ∙ 𝐹(𝑥) ∙

𝜇𝑛
𝐷𝑛

 

𝜕𝑝

𝜕𝑥
= 𝑝(𝑥) ∙ 𝐹(𝑥) ∙

𝜇𝑝
𝐷𝑝

− 𝐽𝑛(𝑥) ∙
1

𝑒𝐷𝑝
 

 

𝜕𝐽𝑛
𝜕𝑥

= −𝑒𝐺 

𝜕𝐽𝑝
𝜕𝑥

= 𝑒𝐺 

 

𝜕Φ

𝜕𝑥
= 𝐹(𝑥) 

𝜕𝐹

𝜕𝑥
= −

𝑒

𝜀0
(𝑝(𝑥) − 𝑛(𝑥)) 

 

 

 
𝜇𝑛

𝐷𝑛
=

𝜇𝑝

𝐷𝑝
 

 𝐷𝑛 =
𝜇𝑛𝑘𝐵𝑇

𝑒
 

 𝜇𝑝 = 3 ∙ 10−8 

 𝜇𝑛 = 2.5 ∙ 10−7 

 𝑘𝐵 = 1.38 ∙ 10−23 

 𝑇 = 300 

 𝐺 = 2.7 ∙ 1027 

 Boundary conditions: 𝑛1 = 2.5 ∙ 1025 = 𝑝2; 𝑛2 = 4.11 ∙ 108 = 𝑝1;  

          Φ1 =
𝑉𝑏𝑖−𝑉

2
; Φ2 =

𝑉−𝑉𝑏𝑖

2
; 𝑉𝑏𝑖 = 1 

 

 𝑛 = 𝑦𝑤[0];  𝑝 = 𝑦𝑤[1];  𝐽𝑛 = 𝑦𝑤[2]; 𝐽𝑝 = 𝑦𝑤[3]; 𝐹 = 𝑦𝑤[4]; Φ = 𝑦𝑤[5] 
1

𝑒𝐷𝑛
= 9.33 ∙ 1026 = 𝑝𝑤[0]; 

1

𝑒𝐷𝑝
= 8.05 ∙ 1027 = 𝑝𝑤[1];  

𝜇𝑛

𝐷𝑛
= 2.41 ∙ 1020 = 𝑝𝑤[2]; 

𝑒𝐺 = 4.32 ∙ 108 = 𝑝𝑤[3];  
𝑒

𝜀0
= 5.33 ∙ 10−8 = 𝑝𝑤[4].  


