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Outline

1) DC Thermionic current (detailed derivation)
2) AC small signal and large-signal response
3) Additional information

4) Conclusions

Ref. SDF, Chapter 14
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Thermionic Flux from Semi to Metal ..
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Compare with p-n junction ... where is the bandgap, doping?
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Recombination/Generation/Impact-ionization
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SAME technique as in p-n junction except integrate to x,only 9
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AC response
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Forward Bias Conductance
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Junction Capacitance (Majority Carriers)
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No Diffusion Capacitance in Schottky Diode

p-n Diode Schottky diode

No minority carrier transport and
therefore no diffusion capacitance ..
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\
Reducing diffusion capacitance in p-n diode

p-n Diode Schottky diode
n

Short minority carrier lifetime in p-n junction diode
equivalent to rapid energy relaxation in SB diode. o

.
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Ohmic Contact vs. Schottky contacts ..
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Lowering of Schottky Barrier

N

aps| | Edn q¢s DK Edn

________________________

________________________

Metal Semi Metal Semi
/ i Image
‘ Electron
Surface - Charge
Charge - AR D
X X

Alam ECE-606 S09 Ref. Sze/Ng., p. 143




Fermi-level Pinning
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Conclusion

1) Schottky diodes have wide range of applications in
practical devices.

2) The key distinguishing feature of Schottky diode is that
it is @ majority carrier device.

3) We use a different technique to calculate the current in
a majority carrier device. It is called thermionic

emission.
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