Leuchtstoffwerk Breitungen GmbH

LED phosphors

PRECISE AND VERSATILE




We offer a complete range of LED phosphors covering
the entire colour space - from standard products to
tailor-made customisations for all applicationsin the
light and signal generation field - based on orthosili-
cates, garnets and nitridosilicates.

Theunique benefit that these materials offeris that
infinitely adjustable emission maxima can be achieved
withinarange of 480 to 610 nm. We are therefore able
to help you develop products that meet especially
precise colour rendering targets and deliver spectral
diversity. We can also adjust the particle size to suit
your application.

In the particularly competitive display, ambiance and automotive markets, our LED phosphors
unleash their full potential: long-term stability, good chemical resistance and high reproduci-
bility of the optical and morphological properties are key factors here.

In our sample production test field, we offer material testing where we simulate the usage
conditions of your specific application. In the climatic chamber, we age the prototypes with the
relevant weathering and ensure that the developed products meet your requirements exactly.
If necessary, all LED phosphors are given a protective CVD coating specially developed by us,
which boosts their long-term stability.

LED phosphors at a glance

DESIGNATION

Orthosilicates
Garnets
Nitridosilicates

LED phosphor particle coating
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Orthosilicates
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General information

Name:
Formula:
Application:

Physical properties

Pigment:

Specific density:
Particle-size distribution™
Crystal structure:

500 5560 600 650 700 750 800

emission wavelengthA__/nm

Alkaline earth orthosilicates, doped with europium
(Ba,Sr,Ca),Si0,:Eu
Conversion phosphorin LED and gas-discharge lamps

Yellowish green to orange
4.7-5.5g/cm?

d.,=10-22 ym

Orthorhombic Pmna(space group 62)

*The material properties can be adapted to customer specifications upon request.
The specific density varies depending on type.

OPTICAL PROPERTIES (1= 465nm)
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ARTICLE NO. DESIGNATION EMISSION COLOUR EMISSION MAXIMUM
3002000 LP - F510-10-01 Green . 508 nm
3002050 LP - F515-30-01 Yellowish green . 515 nm
3002270 LP-F530-30-02 Yellowish green 530 nm
3002460 LP - F545-30-01 Yellow-green 545 nm
3003190 LP - F560-30-01 Yellow-green 560 nm
3003430 LP - F575-30-01 Yellow 575nm
3003540 LP-F530-30-02 Yellow 590 nm
3003610 LP - F6805-30-02 Orange . 605 nm
3003650 LP - F610-50-03 Orange B 610 nm

We are pleased to adapt our products to our customers’specific application requirements.
You can find further product variants with different particle-size distributions and absorption factors on our website:
www.leuchtstoffwerk.com



Garnets

OPTICAL PROPERTIES (3, =450nm)
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emission wavelength’A, /nm

CIE-x
General information ARTICLE NO. DESIGNATION EMISSION COLOUR EMISSION MAXIMUM
Name: Rare earth aluminate, doped with cerium 3105100 LP-GL546-01-00 Blue-green B 490 nm
Formula: (Y.Lu,Gd){Al.Ga),0,:Ce , 3105060 LP-GL550-01-00 Yellowish green ] 501 nm
Application: Conversion phosphorin LED and gas-discharge lamps
3105010 LP-GL555-01-00 Yellowish green . 512 nm
3104090 LP-GL560-02-00 Yellowish green . 537 nm
Physical properti
ysical properties 3103030 LP-GL565-01-00 Yellow-green 544 nm
Pigment: Yellowish green to yellow
Specific density: 4.6-7.0g/cm? 3102080 LP-GY560-01-00 Yellowish green [ 527 nm
Particle-size distribution™ d, =15 um 102030 v —— Yol c40
. = - -ul- eliow-green nm
Crystal structure: Cubic la3d(space group 230) °
3101040 LP-GY570-01-00 Yellow-green 551 nm
3100040 LP-GY575-01-00 Yellow 569 nm
"The material properties can be adapted to customer specifications upon request. We are pleased to adapt our products to our customers’ specific application requirements.
The specific density varies depending on type. You can find further product variants with different particle-size distributions and absorption factors on our website:

www.leuchtstoffwerk.com



Nitridosilicates
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emission wavelength &, /nm

General information

Name: Modified alkaline earth nitridosilicates, doped with europium
Formula: (Ca,Sr,Ba)Z—XEuXSISNB—ZyOyCy:Eu
Application: Conversion phosphorin LED and gas-discharge lamps

Physical properties

Pigment: Orange-red
Specific density: 3g/cm’
Particle-size distribution™ d.,=7um

Crystal structure: Orthorhombic Pmn2 (space group 31)

*The material properties can be adapted to customer specifications upon request.
The specific density varies depending on type.

OPTICAL PROPERTIES (3 =450nm)
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ARTICLE NO. DESIGNATION EMISSION COLOUR EMISSION MAXIMUM
3300000 LP-N600-01-00 Orange . 605 nm
3300010 LP-N610-01-00 Reddish orange . 610 nm
3300020 LP-N620-04-00 Red-orange . 620 nm
3300030 LP-N630-01-00 Red-orange . 625 nm
3300040 LP-N635-02-00 Orange-red . 635 nm
3300060 LP-N640-01-00 Orange-red . 640 nm
3300090 LP-N650-01-00 Deep red B 645 nm
3300080* LP-N660-01-00 Dark red . 665 nm

*Not a standard product; availability upon request.

We are pleased to adapt our products to our customers’specific application requirements.

You can find further product variants with different particle-size distributions and absorption factors on our website:

www.leuchtstoffwerk.com



Our CVD coating allows us to offer you the
option of adding high-quality functional
nano-coatings to your particles.

By depositing high-quality layers withadefined
chemical compositionand surface structure
onto your particles, you can ensure that your
particles will retain their excellent proper-
ties over the course of a long service life in
demanding applications.

We are pleased to work with you to develop
the perfect coating solution for your particles.

CVD coated LED phosphors 1

Plant for CVD coating of LED phosphors Phosphor particles, uncoated - Phosphor particles, coated

We have already developed successful solutions for many different applications and have a
wealth of experience even outside of purely LED applications:

UV radiation sources for technology and medicine
Light sources with long-term stable emission behaviour

Up to 20 percent longer service life in LED
application due to the better lumen main-
tenance

Better resistance to environmental influenc-
es evenin critical environments such as salt

spray

Waterproof surface protects phosphor particles
against humidity



Code of Conduct

Signage orthosilicates

nitridosilicates .~
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LED phosphors

Visual communication

high-tech

Treibacher Industrie AG

interior design

customer proximity

Leuchtstoffwerk Breitungen GmbH
Lange Somme 17

98597 Breitungen

Germany MEMBER OF THE TREIBACHER GROUP
Phone  +49(0)36848 840 Certified to:

Fax +49(0)36848 8490 DIN EN IS0 9001

Email info@leuchtstoffwerk.com DIN EN IS0 14001

Web www.leuchtstoffwerk.com DIN EN ISO 50001



