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Background

Laser projection Is regarded as one of the potetiare technologies for digital projection. Tcahse a full colour laser projection according he t
RGB concept three laser types are required. Redledefficient laser diodes are already availaBlace green emitting laser diodes exhibit a mu
lower efficiency as the red and blue ones so @ colour conversion of blue laser diodes by am@scent material Is of interest.
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Fig. 1 Principle of light conversion

Converter materials for such a luminescence comuemmostly rely on single crystals. An alternativ
material class are transparent ceramics, whiclp@sently attracting more and more interest. They
less time consuming In preparation and offer a nmweogeneous dopant distribution than sing
crystals. Moreover, size and geometry can be alarbs#trarily designed. Therefore, they are cheaper
production compared to single crystals. A seveodlem of transparent ceramics IS scattering angr:
boundaries and cavities. Consequently, a lasemuermust have a low pore density, I.e. a densit
which Is close to the theoretical limit.

Synthesis

In this study, the host lattice Liykvas investigated. It exhibits a tetragonal crysystem (14/a), low phonon frequencies (ca. 460fma wide band
gap (10.6 eV), and a low melting point of 819 °Qyet are some of the most important requirements finansparent laser material. The host latti
was doped by trivalent Praseodymium as the actedivim onto the Y position.

In order to obtain particles with variable ., M and FireT LIYFGP(L.0%) . M and Fire” LIYF P (1,0% Vi and Fire” LIYFy:Pr (1,0%)
morphology and size, two different powder °: o {6 2o

preparation routes, the so-called “Mix and Fire”.. S
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As starting materials for the “Mix and Fire” routé S | v .

high purity fluorides of the metals were used,:: 3

viz. LiF, YF, and PrE. Stoichiometric blends °* = ‘ ” I

were sintered at 650 °C for 6 h in an Nitrogenet——r———r | L.O R e I e s ..1.0‘”“”‘. 100"""";508

stream to obtain single phase material. The micro postionzall o ok - |
emulsion method was performed by dissolving:- sl RS — e emson meor R ey ®
cetyltrimethylammonium bromide (CTAB) in 15_'3555353332 |

n-Octanol. In the resulting micelles a mixture Of so bbbl
high purity LiCl, YCI, diluted in water was < e 200 €
Introduced. After that a second solution éf N T U
NH,HF, was introduced in the micelles and the:: = ot |
precipitation of the fluorides took place. The .: -
resulting powder was sintered at 300 °C for 4 Wi 5555555 e e

to Increase the crystallinity of the particles. Postion =30 diameter [um]
4 4 P Fig. 2 Powder diffraction pattern, particle size distribnt and SEM images of the two different powder

preparation routes
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Ceramic preparation

Resulting powders were homogeneously mixed onlagdbench and afterwards pressed uniaxially angegtently isostatic for one hour to achiev
pellets with a high green body density. These gtemhes were subsequently sintered for severalshatutemperatures around 700 °C in a Nitroge
stream. Achieved translucent ceramics were charseteby powder diffraction, secondary electronrescopy, and optical spectroscopy.
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Fig. 3 Powder diffraction pattern Fig. 4 SEM image of a Fig. 5Blue LED and resulting spectrum Fig. 6 Example of a typical
of an as-prepared LiY,feeramic as-prepared LiYceramic upon passing a LIYFPr* ceramic translucent LiYE:Pr3* ceramic
Conclusions

By pressing the obtained mixed Li¥.Pr* powders uniaxially and isostatically, it is possildeobtain green bodies with a density around 70% 7%
of the theoretical density. Sintering these gremahds yields densities up to 95%, which leadsdndiucent ceramics. The spectrum of a 465 nm LE
measured in transmission through such a ceramiy bodsists of the blue LED spectrum modified by #isorption lines of Pr and of the
respective emission lines ofsPr
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