ECE352 — Lecture Notes
P-N Junction with Bias
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Qualitative Description Based on Continuity Equations

Depletion region (— X, < X < Xn)
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Consequently we can write
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In the neutral regions [X Z (_Xp’ X )]
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Injected minorities recombine with the majorities:
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Therefore, for the steady state we get
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Subtraction with (Rn = Rp) yields
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Conclusion:

Because the current must be continuous we can use the sum of
minority carriers at suitable boundaries to obtain the total current.



Minority carrier concentrations at the depletion boundaries
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Thus: n, =n,¢

The equation (*) can be written as
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Now (v. important !): assuming LLI we have



Consequently using the assumption of LLI we obtain

n(_xp) =N, ¢

This is called the Law of the Junction.
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Exercise: Using the LLI assumption, i. e.

p(_xp) - p(_xp) = Py,
Derive the Law of the Junction for the holes

p(x,)=p,e""



