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CONSUMER GOODS, HANDHELD LIGHTING
= LED lightguide technology
= LCD and keypad lighting soluti

LED lens technology
Information panel and

Automotive

Watches Handhelds
el
Cameras Amusement Automotive
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Industrial Laptops Desktops.
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Backlight Units in LCD Screens - Specifications
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Lamp supporter

Mold frame Bo«om chassis
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X Lamp and hoider
sgr  Difiuser plate
Middle chassis

Top
chassis

= Display Luminance
— 600 cd/m?

- Convolboard and cover Lifetime

— 75 000 hours

= Power consumtption
— 70 W (40 inch)

= Luminance of Backlight
unit

— 14000 cd/ m? (BLU +
diffuser sheet)

—7000cd/m? (BLU +
diffuser sheet +
Brightness
Enhancements Fils(s))
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Conventional CCFL-Back Light Unit
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Lamp supporter
Mold frame Bom:m chassis
Contml board and cover

Invener

‘l/

<+— Reflector
Lamp and holder

cover

= Large displays mainly use
cold cathode fluorescence
lamps (CCFL) as light
sources

CCFL has good
characteristics concerning
light colour price and
market share

CCFL have drawbacks
concerning
— Mercury
— Energy efficiency
— Thickness of the setups
— Electrical transformers
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LED Backlight Units * LED Display *
= Different approaches for using = Technology is very
l LED lights in LCD common for mobile
— Full Array Type ey Difuser sheet devices and PC monitors
* A matrix of LEDs is placed LCD panel | /notsebooks. .
behind a diffuser sheet — Screen printe N
— Edge Lit Type . = SiO2 dot pattern
op . Ti
= A light guide plate (LGP) is chassis e 02 d?t pattern .
used for the emission of LE = Next generation for use in
light large displays with better
y energy efficiency
= Benefit ! Light guide plate = Thinner LGPs
Light guide plate — Low power consumption

\

LED light source

Reflector + chassis

— Better colour reproducability
— Thinner setup (LGP type)
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V\Qomplax
on'Reflector + chassis

S
LED light source
Middle chassis

— Higher uniformity to
avoid diffuser plates

— Directed light outcoupling
to avoid BEF
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Motivation
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= State of the art
— Limited production capabilities for optical

microstructures on large polymer

substrates

= Demands
— Cost efficient and flexible production of

micro optics on large surfaces

= Applications

Optical industry
Display industry
lllumination suppliers

= Approach
— Flexible Step-and-Repeat-Hot Embossing
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FlexPAET
— Flexible Patterning of Complex Micro
Structures using Adaptive Embossing
Technology

im zumToBEL
GAGESIONZ

Project Goal
— Development of a production chain using
= micro embossing
= surface structuring and
= mass replication
for the production of large area micro
structured optical components
Project Start
— October 2008

Project Duration

@ 3 M\ ASCAAM -3 Years
CENTRE TECNCLCCIC
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Step ing  Self
Optimisation
Algorithm
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= Process Principles oSt
Forming
Stamping Tool Performance
. Selection Evaluation High-volume
:"";lacT'"'"g o production of
Zchnotogle Step Embossing p-structured
Online L Master fitaces
Metrology Structure.
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FlexPAET - Process chain
p-machining Technologies
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Flexible Patterning Technology

Adaptive i
Step Self

Micro Slructur
sign

Stamping
Selecti

Step Embof
Proces:

FlexPAET - Process chain
Adaptive Embossing Technology
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Stamping tool with structural
and non-structural area

—t PMMA substrate
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. Adaptive Embossing Technology .

Adaptive Embossing Technology

Flexible Patter
Adaptive Embossing Téch

side

Stamping
head Forca sensor

Heater

Micro Structure. Micro tool
Design

Stamping Tool
Selection

p-machining
technologie:

Step Embossing]

Airfow,

Controlled thermal flux
by profile contact

High-volume
production of

p-structured
surfaces
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Flexible Patten
Adaptive Embossing Tech)

Micro Structure.
Design

Stamping Tool
- Selection

p-machining
technologies
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FlexPAET - Process chain
Adaptive Embossing Technology
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Step Embos: 1
Process
Onli faster

p-machining
technologie:

High-volume
production of
u-structured
surfaces

FlexPAET - Process chain
Adaptive Embossing Technology
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Flexible Patterning Technology

Adaptive i
Step Self i
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Micro Structure
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High-volume
production of
u-structured
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= Machine Design

Machine Specifications
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*

©WZL/Fraunhofer IPT =

Z Fraunhofer

IPT S O

Seite 20

m Positioning accuracy

— 2 um positioning accuracy in x-y-plane
— 0.5 pm relative positioning accuracy in z-

direction (embossing motion)
— Automated compensation of substrate

thickness variation

= Metrology integration

— Integration of confocal microscopy
— Integration of luminance sensors

= Machining conditions

— Laminar-flow-box for clean room conditions

— High accuracy air conditioning

Source: Fraunhofer IPT
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Embossing Head Design
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Voice coil

Torque motor

Linear and rotary
bearing combination

Heater
Mioro tool_
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Metrology Integration
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Keyence VK 9700

Source: Keyence, Fraunhofer IPT

Sensor Head
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Luminance Measurememts
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= Summary and Outlook
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Summary and Outlook
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Source: Zumtobel Lighting
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Micro structuring by step and repeat hot embossing offers
new opportunities for the production of large area
structured surfaces.

® The combination with online inspection of optical
functionalities enables iterative optimisation loops.

= A machine prototype for areas up to 300x300 mm? was
built.

m Large area equipment, providing structuring capabilities
up to 1000x2000 mm?, will be available by the end of
2010.

Subsequent to the mastering processes, electroforming
processes allow for mould making for high volume
production.
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