NOC: Fundamentals of electronic materials and devices
Exam information sheet

Useful constants

leV =1.6 x 10719 J e =16x107"YC
h = 6.626 x 1073* Js €0 = 8.854 x 10712 Fm~!
c=3x 108 ms™! kg =1.38 x 10723 JK!
kg =138 x 1072 JK! N4 = 6.023 x 10%

Useful relations
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Schottky junction : J = Jy exp(i) where J, = AT? exp(quB)
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pn junction contact potential : Vy = ULLES ln(n Z;p)
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pn junction depletion width : wy = €0er(Na + Np)Vo ; wp,Np = wpNy
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pn junction forward bias : J = J exp(e—) where Jy = n?e[ U }
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channel width : z,, = wp (
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Energy and wavelength : £ = XC Beer-Lambert’s law : I = [ exp(—ax)

MOS junction : ¢5 =
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Excess carrier concentration under illumination: Wp = Gpp, — 2p
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Solar cell open circuit voltage : V,, = ~2— ln(Jih)
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where J is defined above for a pn junction and J,. is the short circuit current



