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Structural MIS Diode Fabricated from Diamond Films

Mr.Kriengkrai Chaiyapon
Miss.Siriwan ~ Sirigo
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YEARS,2001

Abstract

Consequently semiconducting diamond film can be synthesized with ethylalcohol by
thermal CVD method[1]. This paper presents the application of diamond films being diode with
a metal / intrinsic diamond semiconductor / p-type diamond semiconductor structure (MIS diode).
Aluminium and Boron are used as metal contact and p-type doped impurity respectively. Effect
of Boron-doped concentration and the thickness of intrinsic film are investigated. It’s found that
the reverse breakdown voltage is increased if the thickness of intrinsic layer is increased. And the

forward current is decreased if the boron-doped concentration is decreased.
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Materials Diamond Silicon GaAs
Crystal Structure Diamond Diamond Zinc Blend
Energy Gap (eV) 5.45 12 1.43
Electron Mobility (cm 2/V .s) 2000 1500 8500
Hold Mobility (em’/V.s) 1800 600 400
Breakdown Field (V/cm) 10x10° 5x10° 6x10°
Resistivity (Q.cm) 10" 10’ 10°
Saturated Electron 2.7x10’ 1x10’ 1x10’
Velocity(cm/s)
DielectricConstant(€) 5. 11 12.5
Lattice Constant(A) 3.567 5.431 5.653
Thermalconductivity (W/cm.K) 20 1.5 0.46
Density (g/em’) 3.515 2.42 5.32
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Property Value Units
Hardness 10,000 kg mm-2
Strength, tensile >1.2 Gpa
Strength, compressive >110 Gpa
Sound velocity 18,000 m s-1
Density 3.52 gcm-3
Young's modulus 1.22 Gpa
Poisson's ratio 0.2 Dimensionless
Thermal expansion coefficient 0.0000011 I
Thermal conductivity 20.0 Wem 'K
Thermal shock parameter 30,000,000 W m-1
Debye temperature 2,200 K
Optical index of refraction (at 591 nm) 241 Dimensionless
Optical transmissivity (from nm to far IR) 225 Dimensionless
Loss tangent at 40 Hz 0.0006 Dimensionless
Dielectric constant 5.7 Dimensionless
Dielectric strength 10,000,000 Vem'
Electron mobility 2,200 em’ V's'
Hole mobility 1,600 em’ V's!
Electron saturated velocity 27,000,000 cm2 s-I
Hole saturated velocity 10,000,000 em’s’

On [111] surface Bandgap 5.45 eV
Resistivity 1013 - 1016 Qcm
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MANUIN 3-2 Powder X-ray diffractometer
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MANUIN 3-3 Single Crystal X-ray Diffractometer

MANUIN 3-4 1509 Scanning electron microscope U939 JEOL j: U JSM-5410
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