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Diamond
A Carbon atoms
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Diamond
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ACrystal
ACubic crystal lattice

Introduction to Solid State Physics Kittel)
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Diamond:properties

Chemical

A Resistant to chemical corrosion
(survives strong acidic treatments)

A Biologically compatible
(no rejection by human body)

A Radiation hard
(survives heavy radiation)

A High electrochemical window
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Diamond:properties

Optical / Thermal

A Broad optical transparency from UV to IR
(Sun tanning behind a diamond window)

A High thermal conductivity
(Fast heat energy transport)

A Low thermal expansion coefficient
(Not shrinking much, when cooling down)
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Diamond:properties

Electronic / Mechanical

A High electrical resistivity
(Difficult to create charge carriers)
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High electrical resistivity

Energy Conduction band of diamond
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Valence band of carbon atoms in diamond lattice
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Diamond:properties

Electronic / Mechanical

A High electrical resistivity
(Difficult create charge carriers)

A High electrical mobility
(Once charge carriers are created, they are easily
transported)
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High electrical mobility

Conduction band of diamond
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Valence band of carbon atoms in diamond lattice
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High electrical mobility

Energy Conduction band of diamond
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Diamond:properties

Electronic / Mechanical

A High electrical resistivity
(Difficult create charge carriers)

A High electrical mobility
(Once charge carriers created, they are easily
transported)

A Hardest material
(It scratches everything)
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Diamond:doped (Boron)

ABorondoped diamond
AB binds 1 time less
AhyS 02y R TIb
AT =0K
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Diamond:doped (Boron)

Ac T n Y TIbh
AHole floats around
AP-type semiconductor
(holes are Positive
and float around)
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Diamond:doped (Boron)

A Hole conduction!!!
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Diamond:doped (Boron)

A What are the effects of boron incorporation?

A Improvement of some properties
-(Higher conductivity)
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Higher conductivity
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Diamond:doped (Boron)

A What are the effects of boron incorporation?

A Improvement of some properties
-(Higher conductivity)

but losses for other properties
-(Lower hole mobility)




universitel INSTITUUT VOOR
»pNasselt MATERIAALONDERZOEK

Lower hole mobility
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Diamond:doped (Boron)

A What are the effects of boron incorporation?

A Improvement of some properties
-(Higher conductivity)

but losses for other properties
-(Lower hole mobillity)
-(Lower optical transparency)




universitei INSTITUUT VOOR
»»hasselt MATERIAALONDERZOEK

Lower optical transparency
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Diamond growth
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Diamond growth:Energy diagram

Transition State AEasily over barrier
H Activation Energy rb 5 7\ I Y 2 y. FIQ dZ)/E

Diamond

Free Energy

Graphite

Reaction coordinate

25



universitel INSTITUUT VOOR
»pNasselt MATERIAALONDERZOEK

Diamond growth:Energy diagram
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Phase diagram
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Diamond growth:HPHT (Nature)

Size

Approximately 12.4 x 10.5 x 8.4 mm
Location

natural diamond rough mined in Congo
Price:

$547.20

This natural diamond crystal weighs 6.84
carats! It is translucent to semi
transparent with a cubic shape. Its in very
good condition overall, and it hageyish
yellowishrgreennaturalcolor.

http://www.mineralminers.com/html/diamins.stm
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Diamond growth:HPHT (Synthetic)

A Bundy et al.
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Diamond growth:HPHT (Synthetic)
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Diamond growth:Shock wave
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lakoubovskiet al., Nanotechnolog$9, 155705 (2008) .
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Diamond growth:CVD

ASTeX500
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