
Exercice1 : 𝑁𝑐 = 3.1019 (
𝑇
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= 2.5.1019 (
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3.1019
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= 1.129𝑚𝑐
∗ = 1.129 𝑚𝑒 

𝑁𝑣 = 1.1019 (
𝑇
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)
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= 2.5.1019 (
𝑚𝑣
∗

𝑚𝑒
)
3/2
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(
𝑚𝑣
∗

𝑚𝑒
)=(

1.1019

2.5.1019
)
2/3

= 0.543 𝑚𝑣
∗ = 0.543 𝑚𝑒 

0.5+0.5 

𝑛𝑖 = √𝑁𝑐𝑁𝑣𝑒𝑥𝑝 (−
𝐸𝑔

2𝑘𝐵𝑇
) = 4.39. 1013 𝑐𝑚−3     0.5+0.5 

La concentration d’impuretés=
𝟒.𝟒 𝟏𝟎𝟐𝟐

2.107 
= 𝟐. 𝟐. 𝟏𝟎𝟏𝟓 𝑐𝑚−3    1 

Le dopage de type p   Na=2.2. 𝟏𝟎𝟏𝟓 𝑐𝑚−3     0.5+0.5 

A T ambiantes : {
𝑝 = Na + n

𝑛. 𝑝 = 𝑛𝑖
2   0.5 𝑝2 − Na. p − 𝑛𝑖

2 = 0  0.5 

{
 
 

 
 
𝑝 =

Na+√Na2+4𝑛𝑖
2

2

𝑛 =
2 𝑛𝑖

2

Na+√Na2+4𝑛𝑖
2

  0.5+0.5 

P= 2.20088.1015  𝑐𝑚−3 0.5   n=8.75656 1011  𝑐𝑚−3   0.5 

𝑛 = 𝑁𝑐 exp−
(𝐸𝑐−𝐸𝐹)

𝑘𝐵𝑇
  𝐸𝐹 − 𝐸𝑐 = 𝑘𝐵𝑇 ln (

𝑛

𝑁𝑐
)= 𝑘𝐵𝑇 ln (

𝑛𝑖
2

Na𝑁𝑐
)   0.5 

𝐸𝐹 − 𝐸𝑐 = −0.451 𝑒𝑉    0.5 

Exercice2 :  

l’équation de continuité pour les porteurs de charge minoritaires 

    0.5    0.5+0.5 

Régime stationnaire 
𝒅𝒑

𝒅𝒕
= 𝟎  0.5 

𝒅𝟐𝒑

𝒅𝒙𝟐
−

𝟏

𝑳𝒑
𝟐 ∆𝒑 = 𝟎, tel que    Lp = (Dpτ ) ½   (τ=τp) , on a : 

𝒅𝟐𝒑

𝒅𝒙𝟐
=

𝒅𝟐∆𝒑

𝒅𝒙𝟐
    0.5 

La solution est ∆𝒑 (𝒙) = 𝑨 𝒆𝒙/𝑳𝒑 + 𝑩𝒆−𝒙/𝑳𝒑  0.5 

Conditions aux limites : ∆𝒑 (𝒙) = (∆𝒑)𝟎   𝒆𝒕 ∆𝒑 (𝒘) = 𝟎   0.5+0.5  

{
𝑨 + 𝑩 = (∆𝒑)𝟎

𝑨 𝒆𝒘/𝑳𝒑 + 𝑩𝒆−𝒘/𝑳𝒑 = 𝟎
    0.5       {

𝑨 =
−(∆𝒑)𝟎

𝒔𝒉 (
𝒘

𝑳𝒑
)
𝒆−𝒘/𝑳𝒑

𝑩 =
(∆𝒑)𝟎

𝒔𝒉 (
𝒘

𝑳𝒑
)
𝒆𝒘/𝑳𝒑

      0.5+0.5   ∆𝒑 (𝒙) =
(∆𝒑)𝟎

𝒔𝒉 (
𝒘

𝑳𝒑
)
𝒔𝒉 (

𝒘−𝒙

𝑳𝒑
)   0.5   

Courant de diffusion 𝒋𝒅𝒊𝒇𝒇 = −𝒒𝑫𝒑
𝒅𝒑

𝒅𝒙
= −𝒒𝑫𝒑

𝒅∆𝒑

𝒅𝒙
=

𝒒𝑫𝒑

𝑳𝒑

(∆𝒑)𝟎

𝒔𝒉 (
𝒘

𝑳𝒑
)
 𝒄𝒉(

𝒘−𝒙

𝑳𝒑
)   0.5+0.5    



Exercice 3 

1-La concentration intrinsèque ni : 

 𝑛𝑖 = √𝑁𝑐𝑁𝑣𝑒𝑥𝑝 (−
𝐸𝑔

2𝑘𝐵𝑇
) = 2.5. 1019 (

𝑚𝑐
∗

𝑚𝑒
)
0.75

(
𝑚𝑣
∗

𝑚𝑒
)
0.75

𝑒𝑥𝑝 (−
𝐸𝑔

2𝑘𝐵𝑇
) = 7.78. 109𝑐𝑚−3 1 point 

2. La concentration en majoritaires et minoritaires de chaque côté 

Coté N, 𝑛 = 𝑁𝑑 = 1015𝑐𝑚−3, 𝑝 =
𝑛𝑖
2

𝑛
= 6.05. 104𝑐𝑚−3   0.5+0.5 

Coté P :   𝑝 = 𝑁𝑎 = 5. 1016𝑐𝑚−3, 𝑛 =
𝑛𝑖
2

𝑝
= 1.21. 103𝑐𝑚−3  0.5+0.5 

3- . Le potentiel de diffusion 𝑉𝑑 =
𝑘𝐵𝑇

𝑞
𝑙𝑛

𝑁𝑑𝑁𝑎

𝑛𝑖
2 = 0.713 𝑒𝑉   0.5+0.5 

4- La largeur de la ZCE : 𝑤 = √
2𝜀

𝑞
𝑉𝑑

𝑁𝑑+𝑁𝑎

𝑁𝑑.𝑁𝑎
= √

2.10−10

1.6.10−19
0.713

1021+5.1022

1021.5.1022
= 9.73. 10−7𝑚     0.5+0.5 

Ef-Efi dans les zones neutres :   

zone neutre Coté N : 𝑛 = 𝑛𝑖exp
 (E𝐹−E𝐹𝑖)

𝑘𝐵𝑇 
= 𝑁𝑑(E𝐹 − E𝐹𝑖) = 𝑘𝐵𝑇. 𝑙𝑛

𝑁𝑑

𝑛𝑖
=0.306 eV      0.25+0.25 

zone neutre Coté P :  𝑝 = 𝑛𝑖exp −
 (E𝐹−E𝐹𝑖)

𝑘𝐵𝑇 
= 𝑁𝑎(E𝐹 − E𝐹𝑖) = −𝑘𝐵𝑇. 𝑙𝑛

𝑁𝑎

𝑛𝑖
=-0.408 eV    0.25+0.25 

 


