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Top Chemical Company

TCC ADHESICIVE TEAM
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TCC I:l _” N O

Top Chemical Company

Fire

; Eand’les and Lamps Bulbs and Tubes Semiconductors

S &=/FEZ : Chemically fueled black body emission
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o = : Electrically fueled black body emission
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I A B M S Electrically fueled narrow band emission from gases

10

Solid state lighting : Electrically fueled narrow band emission from solids
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TCC LED(Light Emitting Diode, & (0|2 E)

Top Chemical Company

& D E}EILEAI

L_r -
P —

O ()

Hetero Junction

380Nnm Ac0nm 520nm 590nm 660nm f60nm



1CC |

Top Chemical Company

LED M

Bandgap energy Eg (eV)

LED M=
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CC

Top Chemical Company
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| & 23 (fabrication)

| Ofl I 4 & (growth)
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1CC LED Package & (4 & S XH)

Top Chemical Company

GEED

THT package : lamp type LED
(through-hole technology )

|Reﬂeau

25 :IndicatorLEDs (XA, EAIE)
® 3mm, 5mm,SMD
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Advanced SMT package :SMD-type LED
(surface-mount technology)

mau

Insulator

Devices from:
“Lumileds

+ OSRAM Opto
*Nichia

-Opto Technology Inc
*Norlux

Z T llluminator LEDs (X2 &)

® Advanced SMD
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® High-powerdrive
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TCC 15c teo mus

Top Chemical Company
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Powered package

Lower cost,
higher performance !
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® High extraction efficiency

| ® Mo current crowding
@ Large area chip

® Lower V;

Gl LI & Al

e Homo epi {GaM, ZnQ)
e Lateral growth
e Shorter A (toward UV)

e P—doping
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TCC LED ¥ t8l=

Top Chemical Company

(-

LED Energy

Visible light
15%

100 W HBREH A

Visible light
5%

eat losses
2%

IR
83%

« LED electronic driver efficiency around 85%

« 15 % of available power in LED’s converts to light

« 100W system means 87W of heat

« Thermal management is extremly important
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1TCC u
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Top Chemical Company l l ol_ —,l;-l
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Red + Green + Blue = White

Blue + = White
+ = White
Green + Magenta = White
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CC
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Top Chemical Company L D W h I t O ﬁ
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Cvan .&IinEb[-;r r
LED
Electri RGB
Yellow cu?*?*el}ﬁ I phosphor.
phospho Long
wavelencth
Blue LED i LEDg
Electric 1 Electric 1
current current

Electric
current

Orlgmal method

* Low cost

* Easy process

* Color purity

* High efficiency

New method
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CC

Top Chemical Company

White LED S&Z

1-chip solution 2—Chip 3—chip
solution solution
Blue LED + UV LED + RGB Binary R B Multichip
phosphor Complementar
Phosphor y
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1CC sazer 290047

Top Chemical Company ; °

SEM: AAEL =2 Z0 U X A=S0 2ol D72 €5 8.

« Step 1 © Absorption

« Step 2 @ Excitation

« Step 3 0 Helaxation

« Step 4 © Emission




1CC a9 Energy M€

+ Phosphor (Luminescent materials); Y,05:Eu, YAG:Ce
E host, activator and sensitizer( or co—activator)

hv,:excitation hv, : emission (RGB)

\Energy transfer /
Heat %

Energy absorption Energy transfer Emission
Host lattice, — Host |attice, —> Activator
Sensitizer, Activator Sensitizer, Activator
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TCC tlI-IA LED ﬁ.ﬁ:“ga:'!

Top Chemical Company

Blue LED + Yellow EZ Ml

RGB multi chips

350 £00 450 200 550 600 650 700
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| CC High—Power LED Package Issue

Top Chemical Company

Phosphor (& 2) Ootical lens

SM=E, HWA2H ZENE(2EE), YA
1

7 Package

Bonding wire

Encapsulating resin

Electrode LIRS, Lheg o

Dice D/B resin Oe Heatsink
AHMCE
Oie Bonding resin
InGaN Power Chip

dhes, 25 asblzld,

Chip Shape, Flip chip
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1TCC 5

Top Chemical Company jé—l % ) I } E LED C h I p X-I j | E
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(D Shaped chip @ Aip chip
Texture TIP ATON Thin GaN Photonlc Qystal
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2. P= Hole spreading (current crowding)
D HIZ2s EYEZ(TO, 1ZO) @ Contact design

3. HHA Chip ( > 1x 1mm)
M Finger & &=
@ Multiple parallel cell

Top—top

Top—top Top—bottom
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TCC OSRAM Technology

Standard ATON NOTA ThinGaN

t__1

mirror
contact

_'....""

carrier

@ﬂf\jzﬁ'a 52% 60% 75%
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TCC

Top Chemical Company

High—Power L

D &

Company

Package =

Luxeon
(Lurriledsiit)

Plastic Lens

Silicone
Encapsulent

InGaN
Semiconductor
Flip Chip

Solder Connection

Silicon Sub-mount Chip

Heatsink Slug with ESD Protection

Side—Emitter
(Lumiledsiit)

Jupiter
(Nichia)

"'}/’ Optical Lens

é )
.y
» /
11.2 (length) 7.2 (width)
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TCC High—Power LED 2| Bonding Type

Top Chemica | Company

Conducting Sior metal
Metal-bonding type
High pov@
Sapphire . Light Silver reflector
/ Sapphire
N A
2 BHLED type ‘ N\ e //
(D | (o
\ [ A1 N
\ N LT
\ \
Wire bond Silicon submount
Flip-chip bonding type
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