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Top 10 LED Suppliers

ED

1 | Hewlett-Packard USA
Stanley Electric | Japan
| Siemens

Matsushita Electric | Japan
Nichia Chemical Japan

Lite-On Electronics
Toshiba Japan
Rohm Co. Ltd. Japan
Sharp Japan
Citizen Electronics | Japan

Source: Strategies Unlimited
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‘ Devices
Rrten wavelength .
actye layer.

3. Increased power cy lenciey.
4. Increased operating
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VOW+DBR--LED MQW+Wafer ponding--LED

Window Layer
GaP, GaAsP, AlGaAs

n-cladding layer AlGalnP
Active layer AIGalnP MQW

p-cladding layer AlGalnP
Wafer bonding

Window Layer
GaP, GaAsP, AlGaAs

p-cladding layer AlGalnP
Active layer AlGalnP MQW

n-cladding layer AlGalnP
DBR
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LED Chip

600A ITO

500A p-GaAs Contact Layer 300um
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GalnP Transition Layer

p-Cladding Layer

Active Layer

n-Cladding Layer

DBR

n-GaAs Buffer Layer

N-GaAs substrate

Normalized emission

ITO/AIGalnP LED Structure 0 200 300
n across LED, um
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p GaN:Mg 0.5um

p-cladding layer Al 4 .:Gan=N:Mqg 0.4um
D GaN:Ma 0.1um
p-cladding layer Al 5,Ga,sN:Mqg 200A

Active layer InGaN MQW/(0.05-0.2) x7(25/50A)

n-p-cladding laver Al ,:GaoN:S 0.4um
800°C nInGaN:S 0.lum
1000°C n GaN:S 3um
550°C GaN Buffer 300A

1050°C

(0001) Sapphire Substrate




ation

AXGaN JInGaN , >400C

Assighee | Patent No.

Nighia 5290393 Mar. 1, T
Nuchia 5306662 | Apr. 26, 1904
chia 5334277 | Aug. 2, 199
flichia 5433169 | Jul. 18, 1993/
ichia 5468678 | Nov. 21, 199§
Nichia 5563422 Oct. 8, 199
Nichia 5578839 | Nov. 26, 1§96
. A.Tischler [ 5585648 | Dec. 17, 2996

o Flow Reactor

AlGANN, Two Flow

AlGal N, ZnSe

11-V

AlGaN, GgN

GaN, AlGaxaN
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“JApplication
--- For low-cost, mass production glatacom

- For CD/DVD Bar-codereagler Printer B
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n- InP cap \ Zn - diffusion /

| - INGaAs

n- InP buffer
n+ InP substrate




