PY4118 Physics of Semiconductor Devices

Kronig-Penney Solution

When evaluating Kronig-Penney, we end up with four linear equations.
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This will be broken into 4 pieces:
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Adding equations 1) + 2) yields:
4iBoe*™ — 4ia*e™ sinh(ar)sin(fw) — 4i Bae™ cosh(ar)cos(Bw)  (A)
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Adding equations 3) + 4) yields:
4iBor - 4ifoe™ cosh(ar)cos(Bw)— 4iB%e™ sinh(ar)sin(Bw) (B)

Now adding equations (A) and (B)

The determinate now reduced to:
4iBoe*™ — dia*e™ sinh(az)sin(pw) — 4iBae™ cosh(ar)cos(Bw)
+4ifo —4iBoe™ cosh(at ) cos(Bw)— 4if*e™ sinh(ar)sin(fw) =0
Simplifying...
,b’a(e”“’ +e ™ )— (0(2 + ,Bz)sinh(at)sin(ﬁw)— 2 Bacosh(at)cos(fw)=0
2B cos(ka) = (a'2 + ,Bz)sinh(at)sin(,b’w)+ 2 Bacosh(at)cos(fw)

And finally:
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cos(ka) = %52 sinh(az)sin(Bw)+ cosh(az)cos(Bw)

And, this is the published result.



