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Charge Transport = Current

Drift Diffusion

with V or E without V or E



Current conduction due to electric field ( just as Basic circuit)
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𝐼 = 𝑐ℎ𝑎𝑟𝑔𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝐴 𝑝𝑒𝑟 𝑠𝑒𝑐.

𝜐 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑜𝑓 𝑒𝑙𝑐𝑡𝑟𝑜𝑛𝑠h

𝐼 = 𝑇𝑜𝑡𝑎𝑙 𝑐ℎ𝑎𝑟𝑔𝑒 in volume(w ∗ h ∗ υ)
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∴ 𝑇𝑜𝑡𝑎𝑙 𝑐ℎ𝑎𝑟𝑔𝑒 = 𝜐 ∙ 𝑤 ∙ ℎ ∙ 𝑛 ∙ 𝑞
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𝐼 = 𝜇𝑛
𝑉𝐵

𝐿
𝑤ℎ𝑛𝑞 𝐽𝑛 =

𝐼

𝐴
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= 𝜇𝑛𝐸𝑛𝑞  𝐴 𝑐𝑚2

𝐽𝑝 = 𝜇𝑝𝐸𝑝𝑞  𝐴 𝑐𝑚2

𝜇𝑛 = 1350  𝑐𝑚2 𝑉 ∙ 𝑠
𝜇𝑝 ≈ 400  𝑐𝑚2 𝑉 ∙ 𝑠

∴ 𝑇𝑜𝑡𝑎𝑙 𝐽𝑑𝑟𝑖𝑓𝑡 = 𝜇𝑛𝑛 + 𝜇𝑝𝑝 𝐸 ∙ 𝑞



Movement of charge carriers from a region of 
high concentration to a region of low concentration
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𝑇ℎ𝑒𝑟𝑚𝑎𝑙 𝑣𝑜𝑙𝑎𝑡𝑔𝑒
26𝑚𝑉 𝑎𝑡 𝑇 = 300𝑘



Drift Diffusion

Electric field Difference of concentration
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𝐽𝑑𝑟𝑖𝑓𝑡 = 𝜇𝑛𝑛 + 𝜇𝑝𝑝 𝐸 ∙ 𝑞 𝐽𝑑𝑖𝑓𝑓 = 𝐷𝑛
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