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DLCH #1970 & X 4= Hp A2 2 B 4 % » & Diamond Like
Carbon (Zf#Ept ) e fio » A A - fiz & e258 Ta i
BMHEITTBHRE m&?‘i% o
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Diamond

DLC

¥ Diamond like carbon
—high hardness
- high wear resistance
— chemical merness
—tlecirical resistance
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Classification of Solid Carbon-(Hydrogen)
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2-D Analogy of the Structure
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Property Diamond DLC Graphite
Density (g/cm?) 3. 51 1.8 - 3.6 2. 26
Atomic Number Density B
(Mole/crd) 0.3 0.2 0.3 0.2
Hardness (Kgf/mm?) 10000 2000 - 8000 500
Friction Coeff. 0. 05 0.03 - 0.2 0.1
Refractive Index 242 | 1.8 - 2.6 2'158‘
Transparency UV-VIS-IR VIS-IR Opaque
Resistivity (Wem) >1016 1010 — 108 1 0.2 - 0.4
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ARC Plasma CVD UBMS
> 95 Rk T RE C2HZ2 (& %8) 2k 1073
=R R ~400 ~200 ~250
R GRS z 3 GETE -
B th i 0.2~0.5 0.1~0.2 0.1~0. 2
2000~3000 1500~6000 1000~2000
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DLC: &% (Pin on Disk Test)
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Transistor Density
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Electric Resistivity
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INTEGRATED OPTOELECTRONIC
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God's Light

Microwave Sun Lightning

Man's Light

DEL
15 Im/w (2 %) 70 Im/w (10 %) 40 lm/w (6 %) 100 Im/w (15 %)

$ 0.5/klm $ 1.5/klm $20 /klm $ 0.5 /klm
(Potential)

1 lumen at maximum sensitivity (555nm) = 0.0015w (1w =680 Im) , 1 klm = 1000 lumens.
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20024 [ 20034 | 20044 [ 2005 % [ 20064 | 20074 | 20084 | 20004 (20104 | 2011 4
m#%%ELED| - 17 81 198 | 346 | 591 | 1,063 | 1,621 | 2,293 | 3,024
O®&%ELED | 1,008 | 1,711 | 2,480 | 2,818 | 3,165 | 3,411 | 3,492 | 3,633 | 3,928 | 4,448
mAZAEHLED | 1749 | 1,859 | 1,932 | 1,978 | 2,006 | 2,007 | 1,975 | 1,909 | 1,806 | 1,668
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Transparent Diamond
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Diamond LiTaO3

Applied power  Applied power
(~3.8W) (~0.6W)
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CD-R Pressing Die
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Hip Joint

DLC-coatings

for medical application
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Diamond Insulation Heat Spreader
Galaxy designed electrical circuit
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Materials Characteristics

[ Copper
The thermal conductivity of dislectric matenals The breakdown field of dielectric materials

. Diamond dielectric layer
Aluminum
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Thermal conductivity (W/mHK)

Breakdown fizld (MW/em)
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The characteristics of dielectric DLC

Properites

Thermal conductivity

(W/mK) s

- ‘ '..-r 1 5
(;L.'J on Tt m’ 'L{,U‘t‘f' Thermal radiation  |~0.88 Wiem® @70°C

Electrical Resisstance 59 Um
(Ohm)

Cofficient of thermal
expansion (ppm/'C)

7-9

Thermal stability ('C) ~400

-’ Al ?ubsllc};e
Y f‘ 4

No reaction wiht acids,

Chemical stability | 2ie. or solvents

Diamond Printed Circuit Board
for High Power Devices

S B Y U S S T B
PR P=R=F=F
.ru--ﬁjuc;-}«_)é
au&«)umuu

le . 5{‘ Ohins

Sfiome2 M Ohms



Heat Sink and Heat Pipe
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