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I = G x V

density velocitycharge area

= q x n x v x A 
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HBT Opportunities
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Can the base transit time be reduced?
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EF Can one build in an accelerating field?

Can the electrons be accelerated?

Without affecting the base current?
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Graded Bases
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Graded Bases

EC

EV

χ(x)

EVAC

EG(x)

Intrinsic
compositionally graded

EC

EV

EG(x)
EF

Uniformly p-doped
compositionally graded

In real devices this grading is NOT continuous!
Step-like grading => steps in 𝐸𝐸𝐶𝐶 and 𝐸𝐸𝑉𝑉

Why do they not matter?

AlyGa1-yAsAl0.4Ga0.6As
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Graded Base HBTs
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