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Luminescent screens are widely applied in fluorescent light sources in order to convert the radiation of the primary source iLuminescent screens are widely applied in fluorescent light sources in order to convert the radiation of the primary source intonto a a 
spectrum suitable for the application aimed at. The screen is either a luminescent powder, eventually embedded into a polymerspectrum suitable for the application aimed at. The screen is either a luminescent powder, eventually embedded into a polymer, a, a
translucent ceramic or a single crystal, whereby the latter type is mainly used as a gain media in solid state lasers or as stranslucent ceramic or a single crystal, whereby the latter type is mainly used as a gain media in solid state lasers or as scincintillators tillators 
in CTs or PETs.in CTs or PETs.
While luminescent powders and ceramics show strong scattering and thus solely limited transmission of the incident radiation,While luminescent powders and ceramics show strong scattering and thus solely limited transmission of the incident radiation,
translucent ceramics and in particular single crystals show much less or almost no scattering.translucent ceramics and in particular single crystals show much less or almost no scattering.

OurOur experimentalexperimental workwork thusthus focusedfocused onon thethe developmentdevelopment ofof translucenttranslucent YAGYAG::CeCe ((00 11 -- 00 66%%)) andand YAGYAG ceramicsceramics wherebywhereby thetheOurOur experimentalexperimental workwork thusthus focusedfocused onon thethe developmentdevelopment ofof translucenttranslucent YAGYAG::CeCe ((00..11 -- 00..66%%)) andand YAGYAG ceramics,ceramics, wherebywhereby thethe
thicknessthickness andand scatteringscattering propertiesproperties areare optimizedoptimized toto achieveachieve whitewhite pcLEDspcLEDs withwith anan isotropicisotropic emissionemission spectrumspectrum.. TheThe ceramicsceramics werewere
mademade fromfrom aa YAG/YAGYAG/YAG::CeCe precursorprecursor obtainedobtained fromfrom aa combustioncombustion methodmethod byby uniaxaluniaxal andand isostaticisostatic pressingpressing withwith subsequentsubsequent
sinteringsintering atat 16001600 -- 17001700 °°CC..

For the optimization of the package gain and spatial uniformity of the LED spectrum ceramic stacks comprising two ceramic layFor the optimization of the package gain and spatial uniformity of the LED spectrum ceramic stacks comprising two ceramic layersers, , 
viz. one YAG and one YAG:Ce layer, were fabricated. The reflection, emission, and transmission spectra of these stacks as funviz. one YAG and one YAG:Ce layer, were fabricated. The reflection, emission, and transmission spectra of these stacks as functiction on 
of the orientation to the LED chip were recorded. From these results the optimal configuration with respect to orientation anof the orientation to the LED chip were recorded. From these results the optimal configuration with respect to orientation and ld layer ayer 
thicknesses was derived. It was demonstrated that the scattering of blue light in the YAG layer has a strong impact on the ovthicknesses was derived. It was demonstrated that the scattering of blue light in the YAG layer has a strong impact on the overaerall ll 
spectrum achieved by the whole LED package.spectrum achieved by the whole LED package.
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Transmission and EmissionTransmission and Emission Spectroscopy of YAG:Ce3+/YAG Sandwiches

The surface of the ceramic 
sandwich: secondary electron 
imaging in the SEM: top – YAG, 
bottom – YAG:0,35 % Ce.

Optical measurements  in 
transmission mode

Transmission and Emission Transmission and Emission Spectroscopy of YAG:Ce3 /YAG Sandwiches

0,4

0,6

0,8

1,0

1,2

transmission modus

 

T
ra

n
sm

is
si

o
n

, %

YAG:Ce  Ceramic

0,2

0,3

0,4

0,5

0,6

Sandwich Ceramic YAG / YAG:Ce

sample 2s

 Light/YAG/YAG:Ce
 Light/YAG:Ce/YAG

T
ra

n
sm

is
s

io
n

, 
%

455 nm362 nm
0,1

0,2

0,3

 light / YAG:0,35 Ce / YAG
 light / YAG / YAG 0,35 Ce

Sandwich Ceramic YAG / YAG:Ce 

T
ra

n
sm

is
si

o
n

, 
%

sample 2b 

300 400 500 600 700 800
0,0

0,2

transmission modus

Wavelength, nm

 YAG:Ce 0,52 mm

150000

sample  2s

Sandwich Ceramic YAG / YAG:Ce 

transmission modus
 blue light/YAG:Ce/YAG
bl li th/YAG/YAG C

450 nm

300 400 500 600 700 800
0,0

0,1

Wavelength, nm

5536

2,0x104
transmission modus

Sandwich Ceramic YAG / YAG:Ce

 blue light / YAG / YAG:Ce
blue light / YAG:Ce / YAG

sample 2b548 nm

200 400 600 800 1000
0,0

Wavelength, nm

Transmission spectra of the sandwich YAG/YAG:Ce ceramics.
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ConclusionsConclusions
IfIf thethe undopedundoped YAGYAG layerlayer ofof thethe YAGYAG::Ce/YAGCe/YAG ceramicceramic isis facedfaced towardstowards thethe blueblue LEDLED chip,chip, thethe strongstrong reflectancereflectance yieldsyields aa spectrumspectrum
whichwhich isis perceivedperceived asas coldcold whitewhite.. TheThe otherother orientationorientation inin contrastcontrast resultsresults inin aa warmwarm whitewhite spectrum,spectrum, sincesince thethe blueblue lightlight ofof thethe LEDLED
surpassessurpasses twotwo timestimes thethe YAGYAG::CeCe layer,layer, vizviz.. beforebefore andand afterafter itsits reflectionreflection atat thethe undopedundoped YAGYAG layerlayer.. Therefore,Therefore, aa coldcold andand warmwarm whitewhite
LEDsLEDs cancan bebe producedproduced fromfrom oneone typetype ofof aa YAG/YAGYAG/YAG::CeCe stackstack..
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Transmission spectra of the mono-layer ceramics. 
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Transmitted emission spectra of the sandwich YAG/YAG:Ce ceramics measured under irradiation with the blue light - 450 nm. 
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