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The products range from tool-grade to gem-grade diamonds, which can be widely used in fields
such as machinery, manufacturing, military, aerospace, science and technology, medical
equipment, and luxury goods industries.

Diamond Type

Nitrogen content <0.25% <0.001% <0.001%

I\lone yellow None yellow None- Broxm Blue
Brown Brown pn

At present, our products are mainly type lla diamond, which is a very good optical window
material. The theoretical infrared transmittance of diamond is as high as 71%, and the infrared
transmittance of ZZSM diamond is more than 69%.
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EETASE (Wicm - K)) 20 20 15 3.8 13 49
HWRE (eV) 5.47 5.47 112 3.26 3.44 3.26
NEFEERE (MV/cm) 5~10 10 0.23 3 5 28
BEFEE (Cm/(V - s)) 4500 4500 1400 900 1500 1000
ETUEBE (cm/(V - 5)) 3800 3800 / 120 <10 /
EBFAEIEE (cm/s) | (1.5~2.7)X107 2X107 | 0.86X107 | 3X107 | 2.4X107 | SERIFHEEL (2.2X107)
SRMEIER (cm/s) | (0.85~1.2)X107 | 0.8X107 / / / S&RIEEL
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Semiconductor Property

Properties Comparison of diamond with other common semiconductor materials

Thermal conductivity at room
temperatur (W/(cm - K)) 20 20 1.5 3.8 1.3 4.9

Band gap (eV) 547 5.47 112 3.26 3.44 3.26
Breakdown field (MV/cm) 5~10 10 0.23 3 5 2.8
Electron mobility (cm2/(V - s)) 4500 4500 1400 900 1500 1000
Hole mobility (cm2/(V - s)) 3800 3800 / 120 <10 /

Electron saturation velocity (cm/s) (1_5—~2_7)X1 o7 2X107 0.86X107 | 3X107 2.4X107 | Similar to diamond (2.2X107)

Hole saturation velocity (cm/s) (0.85~1.2)X107 0.8x107 / / / Similar to diamond

Diamond has extremely high Electron mobility and highest Thermal conductivity in the existing
materials, which makes diamond based semiconductor devices operate in high frequency, high
power, high voltage and very harsh environment. So diamond is an extremely advantageous
semiconductor material.
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EmEeV 547 547 39 0.664 111 1.42 2.7
#lEREE/um 0.225 0.225 14 23 / / 20
USLES 01~0.3 0.1-0.3 0.2 0.02 0.35 0.01 0.005
IRYZ%0(10.6 um) 01~0.6 0.1-0.6 0.2 0.02 / / 0.0005
SREEE/ (kg/mm?2) >8000 ~10000 230 780 1150 721 137
IENES 2.417 2.417 219 4 3.42 3.28 2.4
dn/dT(10-3/K) 1 1 41 40 13 15 6.4
BEF/ [W/cmK)] 20 20 0.27 0.59 1.63 0.55 0.19
AR FE10-6K-1 2.3 2.3 7.9 59 2.56 59 7.6

SRIALANE SR IR TIE 71%, AT ERIGLIINE R >65%.
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Optical Property

Properties Comparison of diamond with other common infrared materials

Band gap/eV 5.47 547 39 0.664 111 1.42 2.7

cutoff wavelength/ um 0.225 0.225 14 23 / / 20
absorption coefficient 0.1~0.3 01-0.3 0.2 0.02 0.35 0.01 0.005
absorption coefficient(10.6 p m) 0.1~-0.6 0.1-0.6 0.2 0.02 / / 0.0005

Microhardness/ ( kg/mm2) >8000 ~10000 230 780 1150 71 137

Refractive index 2417 247 219 4 3.42 3.28 2.4

dn/dT(10-3/K) 1 1 41 40 13 15 6.4

Thermal conductivity/ [ W/(cm.K) ] 20 20 0.27 0.59 1.63 0.55 0.19

Coefficient of thermal expansion/10-6K-1 23 23 7.9 5.9 2.56 59 7.6

The theoretical infrared transmittance of diamond is as high as 71%, and the infrared
transmittance of

ZZSM diamond is more than 69%.

The diamond Band gap width is 5.47eV, except the absorption peak caused by phonon vibration

at 3~5um, it has a good transmittance from vacuum ultraviolet (227nm) to far infrared and



microwave ( Millimeter wave band). Diamond has Chemical inertness, wear resistance, very low
Coefficient of thermal expansion and high Thermal conductivity, which makes diamond excellent
Thermal shock resistance.The low Absorption coefficient, high laser damage threshold and high
Thermal conductivity of diamond make the thermal lens effect of diamond as laser output
window 200 times lower than that of ZnSe window, and the low atomic number makes diamond
almost transparent to X-ray. So diamond is an ideal infrared optical window material.

PAESRSH G

FE— B L N ARG NI 5 A F SR E RS LU

EE(KG/mm?) >8000 ~10000 >8000
ZE(g/lom?) 3.52 3.52 3.52
HEEE(GPa) >1200 1050 >1000
BrZLEE(J/M) 10 10 25
HTEDME(Mpa - m'?) 34 34 1~8
AEEE(W/em - k) 20 20 20
FEFELL >405 >407 >308
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Tool Properties

Main Properties Comparison of pure natural diamond with ZZSM diamond at a certain

temperature
e e [os ] gRomm |
Hardness (KG/mm?) >8000 ~10000 >8000
Density (g/cm?) 3.52 3.62 3.62
Young's modulus(GPa) >1200 1050 >1000
Fracture energy(J/M) 10 10 25
Fracture toughnes(Mpa - m'2) 3.4 34 1-8
Thermal conductivity(W/cm - k) 20 20 20
Wear ratio >0.4 Million >0.4 Million >0.3 Million




After treatment, Top surfaces as-grown one side and polished Ra <5 nm

The property of CVD diamond tool is very close to that of natural diamond. It can achieve
ultra-thin cutting, and can produce extremely high workpiece precision and extremely low
surface roughness. It is recognized as an ideal and irreplaceable ultra-precision machining
tool.The hardness values of diamond products are different with different crystal faces. ZZSM
diamond products can be precise crystal surface orientation.
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Customization Services

Customize your favorite products and strive for the world



