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Abstract

This report present the synthesis of diamond thin film and the light property of the
diamond thin n-type and p-type semiconductor, which will be replace silicon and Galiumasenide
in the future, diamond is the best material to use because good property of a diamond is high
voltage of energy gap 5.45 eV so an equipment that made form diamond film have a well usable
at high temperature . When we already have make diamond thin film , bring it to measurement
performance of dark conductivity and light conductivity of diamond thin film , Data from

measurement i$ base to design and apply to make diamond thin film in the future.
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Materials Diamond Si GaAs
Crystal Structure Diamond Diamond Zinc blends
Energy gap (eV) 5.45 1.1 1.43
Electron mobility (cm2/V .s) 2000 1500 8500
Hole mobility (cm2/V.s) 1800 600 400
Breakdown field (V/cm) 10X 10° 5X 10° 6X 10’
Resistivity (£).cm) 10" 10° 10°
Saturated clectron velocity (cm/s) | 2.7 X 107 1X 10’ EX 10
Dielectric Constant (€) 5.7 11 12.5
Lattice constant (A) 3.567 5.431 5.653
Thermal conductivity (W/cm.K) 20 1.5 0.46
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Peak position

Type of carbon

Description

~1140 ¢m ™

small size (<01 um) cubic

diamond

Occasionally observed in diamond
film with very small grain size
{<0.1 pm)

1315-1326 ¢cm

hexagonal diamond

Broad band, observed in shock

wave produced diamond

1332¢cm Cubic diamond First order peak with FWHM of
1.9¢m "'for natural diamond

1345 em Amorphous carbon Broad band. It becomes a shoulder
of the 1550 em " band when the
material is hydrogenated

1355 cm | Microcrystaltine graphite Observed in materials with small
grain sizes

1550 cm Amorphous  or  diamond-like | Broad band

carbon

1580 cm Graphite First order peak

2458 ¢cm Cubic diamond Second order peak

2710 em Microcrystalline graphite Second order peak

3240 ¢cm graphite Second order peak
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A1319N 1 samanI3aumeun) Thermal conductivities

Material Conductivity(W/cm.%c)
Diamond(Type IT) 20.60
Boron Nitride(Theory) £3.00
Silicon Carbide 4.90
Copper 3.30
Gold 3.1l
Tungsten 1.70
Silicon 1.50
Graphite 0.80-2.50
Gallium Arsenide 0.46
Germanium 0.28
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A15199 2 uanan ) Isuiioy Molar Heat Capacity

Material Capacity (J/Mole.°c)

Silver 25.50
Gold 25.41
Copper 24.50
Aluminium 24.37
Silicon 19.85
Graphite 8.54
Diamond 6.19
Water 422

BeO 0.74 Cal/cc

Sapphire  0.69 Cal/cc

Si 0.42 Cal/cc




A1 3 uaaani 3138 uHey Thermal Expansion Coefficients

Material CoefTicient (x10 {/"c)
Silicon Dioxide 0.5
Diamond{(300K) 0.8
Diamond{193K) 04
Diamond(400- 1200K) 1.5
Silicon 2.6
Aluminum nifride 4.5
Tungsten (Polycrystal) 4.5
Sapphire 5.5
Germanium 5.7
Gallium Arsenide 5.9
Berylium Oxide 59
YAG 7.8
Graphite (in plane) 88
Platinum{Polycrystal) 8.9
Gold{Polycrystal) 14.1




- -
13139 4 naasn i siSsumey Hardness

Material Knoop Hardness(kg/mm’) (298K)

Diamond 5760-10400

Cubic BN 4500

Boron Carbide 2250

Tungsten Carbide 2190

Titanium Oxide 2000

Silicon Carbide 1875-3980

Titanium Nitride 1800

High Carbon Steel 400

Copper 40
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M31aA 5 s Isuiiay Optical properties

Material Refractive Index
Germanium 4.00-4.10
Silicon 3.42-3.50
Gallium Arsenide 3.34-2.12
Piamond 241-2.44
Sapphire 1.58-1.83
Fused Silica 1.40-1.48
Lithium Fluoride 1.11-1.45
Magnesium Oxide 1.62-1.77
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