HF g 6 & (HPLighting)
iLED (Industrial, Invisible, Innovation LED) Leading Company

UVA LED - applications and its technical challenges

Oct. 23rd, 2015
www.hplighting.com.tw

Charles Wei Ph.D.- Chairman & President Z\ =

HPLighting )

UV Applications

UV-C UV-B UV-A
(240Nm-290nm) (290nm-320nm) (320nm-400Nm)
Disinfection UV Curing/Exposure
(265Nnm-280nm) (300NM-400Nm)
Ozone Protein analysis, DNA Phototherapy Blood Gas
Monitoring | |sequencing drug discocery| | (300nm-320nm) measurements
(255nm) (270nm-300nm) (335nm-345nm)
Forensic Analysis rl\rlll:;sogfgni;etz
(250NnmMm-300Nnm) (335nm-345nm)

Optical Sensing and imaging of dyes, inks and markers (240nm-355nm)
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UV Lamp vs UV LED
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UV LED (365nm-420nm) applications
[ ]
Application: UV Curing/UV Disinfection/UV Exposure
Industry: Printing/Medical/Assembly/Exposure (PCB,LCD)
Medical Electronics Assembl
| |
W
UV Exposure Disinfection
- /“, 3530-385um 380-385nm Uvu
—
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Key for UV LED to replace UV Lamp?

UV Lamp System UV LED System

i-line:365nm

100

Requirements:
Mixed wavelength:
365nm/385nm/395nm/405nm/430nm ( Materials related)
Intensity: W/cm2 (100mW~20W/cm2)
at certain Working Distance (1Imm~ 150mm)
Energies: Joule/cm2 ( ink, varnish, glue, photoresist)
| Incident Angle: (17 ~/60°9)
e Uniformity :>85%
- Thermal Solution: Air cool/Water Cool
Reliability: >20,000 hrs
Highly Customization and Technology Oriented
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Application Requests: Collimated Light - High Irradiance

e —
HPLighting )

UV Collimated Optics: PCB /LCD Exposure

Collimated Flood
IffngA 1~2° ﬁf@jﬁDA 10~25°

10KWN LIGHT SOUACE FOH ACG20

Mirror shutter drive motor

Mirror

P Shutter
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Short Arc: 7k & .28 I
FiTRERA/ 35,5 8 Kw Long Arc: k4R 5 /45 b 1B

Prifek KA/ 7,8, 9,10 Kw

Metal halide lamp
Re flector Reflector

Emooss flat

Effective Ray
Redundant Undercutting
Ray Ray
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Applications: UV Exposure
Industry: (PCB,LCD) Exposure

UV LED Collimated Light Applications

Requirements:
Mixed wavelength:

365nm/385nm/395nm/405nm/430nm
Intensity: W/cm2 (100mW~1W/cm2)

at certain WD ( 50mm-150mm)
Energies: Joule/cm2 ( Photoresist)
Incident Angle: (1°~69)
Uniformity :>85%

Thermal Solution: Water Cool

Highly Customization
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UV LED : 4 "Collimated Light
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Technologies:
4°collimated UV LED light: Quartz UV '-EDfaCkage
Point >> Line >> Plane : :
Optical Design and Arrangement
— Line Width / Line Space
—30pm/ 30pm
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UV LED : 2 "Collimated Light
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o _ e gy Technologies:
2 “collimated UV LED light: UV LED Optical Module
Point >> Line >> Plane and Arrangement

— Line Width / Line Space
—20pm/ 20pm
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UV LED High Irradiance Applications

Application: UV Curing
Industry: Printing/Curing/Assembly

Highesi Irzﬂadzq/}izf;e Wemd 8- 2Uiiemd Highly Integration with Vendors and Customers

UV LED Packagers

I Formulators

Wavelength (nm) q Equipment Suppliers
UV Energy Irradiance (Watts/cm?) UV LED System Suppliers quip pp
Energy Density (Joules/cm?)

1 V1Y

‘ UV Material with Photoinitiators ‘ Integrators

HPLighting )



UV LED High Irradiance Applications

Thermal Solution: Air cool/Water cool

Mixed wavelength:
365nm/385nm/395nm/405nm/430nm

Intensity: W/cm2 (4W~20W/cm?2)

at certain WD ( 1mm-100mm) .- Optical Design
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Optical Advantage for Area Cure Solutions
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Energies: Joule/cm? (ink, varnish:)-.
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Incident Angle: (less than ~60°) ___

Irradiance (W / ¢
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Uniformity :>85% -------------

0 10 2 30 L] 50
Working distance (mm)

Focused Area Cure System =+ Unfocused Area Cure System

Highly Customization
A —
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UV LED with Short WD and High Irradiance
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WD: 3mm~30mm , lrradiance : 12W~20W/cm2
Printing, Curing, Coating....

e —
HPLightng )




UV LED with Long WD and High Irradiance
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WD: 100mm, Irradiance : 6W-10W/cm2
High Speed Printer ( >100~200m/min)...
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UVA LED Business Strategies

Traditional UVA Lamp

Traditional UVA Equipment

—

Heraeus, Ushio, Excelitas...

Honle, [IST....

UVALED [ ——OVALED Equipment
UV Chip | UV Package | UV Optical
System
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Nithia, Nitrigle Sem@ecs
Seout Semi LG !

Phoseon, Air motion Sys, Lumen dynamics...

HPLighting )



HPLighting UVA LED in-line

UV LED UV LED Optical System Thermal system
Customized UV COB module
Angle: 15~ 120° Angle: 1=~ 6° Water Cool:
>4W/cm2 , > 800W,
Optical Design Clear Room, Quiet
QMC: Quartz Micro-Lens Cu Optical Module System Air Cool:
Substrate Platform Simple , Cost efficiency, Noisy
365-430nm
4W~20W/cm2 100mW~1W/cmz2
I
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UV LED Market Forecast

2015-2020 UV LED Market Scale

UV LED Market By Technology
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UV LED business is Sweet, but Barrier there

UV-A LED Business

Characteristics:

Highly Customization and Total Solution Needed
( Not a One-Size-Fits-All)

Service Oriented Business Model

Challenges:

High Irradiance
Collimated Optics
Cost

Opportunities:
High Growth Rate ( New and Retrofit)
New Applications

Don'’t think sunscreen when hearing UV, think purple LED!
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