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I = G x V

density velocitycharge area

= q x n x v x A 
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N-Al0.3Ga0.7As: p-GaAs
(Type-I Heterojunction)

Abrupt junction HBT
Type-I Heterojunction
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Built-in Potential: Boundary Condition @Infinity 
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Interface Boundary Conditions
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𝜌𝜌𝑠𝑠 = 𝜌𝜌0𝛿𝛿(𝑥𝑥0)
𝑑𝑑𝐷𝐷
𝑑𝑑𝑑𝑑

= 𝜌𝜌0𝛿𝛿 𝑥𝑥0 + 𝑞𝑞(𝑝𝑝 𝑥𝑥 − 𝑛𝑛 𝑥𝑥 + 𝑁𝑁𝐷𝐷+ 𝑥𝑥 − 𝑁𝑁𝐴𝐴−(𝑥𝑥)

�𝐷𝐷 𝑑𝑑𝑑𝑑 = 𝜌𝜌𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 ⇒ 𝐷𝐷 𝑥𝑥𝑛𝑛 = 𝐷𝐷 𝑥𝑥𝑝𝑝 ⇒ 𝜌𝜌𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = 0Zero field at edges: 
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Analytical Solution for Heterojunctions
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Base Emitter Depletion Region
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= q x n x v x A 
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