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Metal-Semiconductor Contacts

How are they formed?

Applications...

What is the Physics of the barrier formation?
Charge, potential, field and bands...

Current models...

|\V/-characteristics & temperature dependencies



Metal Deposition - Evaporation

. Thermam, -beam,

laser, etc. versions

Vacuum requirements
< 10* mBar

Difficult for refractory
metals and for low
melting point ones

Can lead to
astaehiometrisation

Very directional —
coverage problems

Poor deposition rate
control apart from
MBE

« Low energy process




Metal Deposition - Sputtering

http://www.umms.sav.sk/index.php?I1D=415

DC, RF and Mixed
Versions

Vacuum requirements
<10 mBar

Easy for refractory
metals

Can lead to
astaehiometrisation

Not directional— no
coverage problems

Excellent rate control
— no need to monitor

Higher energy process

Difficult for magnetic
materials



Schottky Diodes

Recipe
» Mask an aperture

\ « Remove oxide
— * Deposit metal

e Contact
Features
« Simple (...or not...)

 Important building
block

e Fast
« Low forward drop

* Reverse bias
breakdown not perfect

« Majority carrier device




Schottky Junction — Before Formation
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Schottky Junction — In Equilibrium |




Schottky Junction — In Equilibrium I1




Notes on Barrier Formation
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Schottky Junction — Under Bias




Charge, Field, Potential and Bands
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Full Depletion Approximation

Exact Solution
Full Depletion




Main Current Components
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After: Rhoderick and Williams (1988) Metal-Semiconductor Contacts




The Schottky Model — Diffusion |
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The Schottky Model — Diffusion |1




The Bethe Model - Emission
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The Sze Model — Diffusion + Emission




Tunnelling Current
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