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# 1.1 CVD 47 &2 8 & 4F7 (£ 171 22 [68]

CVD Single-crystal

Diamond Diamond
Density (g/ cm’) 2.8-3.51 3.515
Thermal capacity at 27°C (J mol”' K™) 6.12 6.195
Standard entropy at 27°C (J mol™” K™) 2.428
Standard enthalpy of formation at 27°C (J mol™) 1.844
Effective Debye temperature at 0-827°C (k) 1860+10
Thermal conductivity at 25°C(W m’'K™) 2100 2200
Thermal expansion coefficient at 25-200°C (x10°°C™) 2.0 0.8-1.2
Band gap (eV) 5.45 5.45
Electrical resistivity (2 cm) 10'2-10' 10'°
Dielectric constant at 45 Mhz to 20 GHz 5.6 5.7
Dielectric strength (Vem™) 10° 10°
Loss tangent at 45 Mhz to 20 GHz <0.0001
Saturated electron velocity (x 10’ cm's™ ) 2.7 2.7
Electron mobility (n) (em*V's™) 1350-1500 | 2200
Positive hole mobility (p) (cm® V"'s%) 480 1600
Young’s Modulus (GPa) 820-900 910-1250
Compress strength (GPa) 8.68-16.53
Poisson’s ratio 0.1-0.16
Coefficient of friction in air 0.035-0.3 0.05-0.15
Vickers hardness (GPa) (varies with different orientation ) | 50-100 57-104
Index of refraction at 10 pm 2.34-2.42 24
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Application areas

Application examples

Physical properties of
diamond utilized in the
applications

Grinding/cutting tools

inserts ~ twist drills -
whetstones > industrial
knives ~ circuit board drills ~
oil drilling tools -~ slitter

blades ~surgical scalpels~saws

great hardness - great wear

resistance ~ high strength and
rigidity -~ good lubricating
properties ~ general chemical

inertness

Wear parts

bearing ~ jet nozzle coatings -
engine parts -~ mechanical

implants ~ ball bearings -~

great hardness ~ great wear
resistance ~ high strength and

rigidity -~ good lubricating

drawing dies. -~ textiles | properties ~ general chemical
machinery inertness
Acoustical coatings speaker diaphragms high sound propagation
speed ~ high stiff ness ~ low
weight
Diffusion/corrosion reaction | vessels -~ ion | general chemical inertness ~
protection barriers, ~ crucibles high strength

Optical coating

fiber optics, ~ anti reflection »

X-ray windows

transparency from UV -~
through visible into IR ~ good

radiation resistance

Photonic devices

radiation detectors -~ switches

large bandgap

Thermal management

heat sink diodes ~ heat sink
PC boards ~

printers ~ target heat sinks

thermal

high thermal conductivity ~

high electrical resistivity

Semiconductor devices

high power transistors ~ high
power microwave >
photovoltaic  elements -~
resistors ~ capacitors ~ field
effect

sensors ~ integrated circuits

transistors ~ UV

high dielectric strength ~ high
thermal conductivity ~ good
temperature resistance ~ high
power capacity ~ good high
frequency performance ~ low

saturation resistance
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