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Abstract The red emission properties of Mn** doped SrAl,,0,, prepared by the solid-state reaction was investigated, in
order to verify its potential to act as the red emitting phosphor of white LEDs. The emission spectrum exhibits a narrow
band between 600~700 nm with four sharp peaks occurring at about 643, 656, 666, 671 nm due to the “E — *A, transition
of Mn"", The excitation spectrum exhibits a broad band between 200~500 nm with three peaks occurring at about 338, 398
and 468 nm, respectively. Moreover, the relative emission intensity of SrAl,,0, :Mn" with or without CaF, and MgO
fluxes measured at excitation source 390 nm. The relative emission intensity of SrAl,,O,,: Mn"" containing 0.67 mol% MgO
was approximately 30 % higher than that of the base composition sample. Strontium hexa-aluminate measured at room
temperature as a function of the substituted Mg concentration. MgO was added to replace part of the AlLO;. Also, the
relative emission intensity of SrAl,0,,: Mn*" containing 0.67 mol% MgO and 0.67 mol% CaF, was approximately about
48 % higher than that of the base composition SrAl,,0,,: Mn"".
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Fig. 1. X-ray diffraction pattern of SrAl,0,,: Mn**
sintered at 1500 for 6 hrs in air.
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Fig. 2. (a) Excitation relative intensity of SrAl,0,,: Mn"

monitored at A, —658 72nm and (b) Emission relative inten-

sity of SrAluO19 Mn* momtored at A, =390nm as a function
of the Mn"" concentrations.
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Fig. 3. Effect of fluxes containing CaF, and MgO on the pho-
toluminescence properties of SrAl,,O,,: Mn*" red phosphor
monitored at A, =390 nm.
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Fig. 4. Effect of Mg’ charge compensation in SrAl,,O,,: Mn*".

MgO7}F H7H=e] ALO, ol thA|E Ao= Als
b w3, e E A7) 218k 0.67 mol%
MgOZE 383 SrAl,0,: Mn'" AlEo] 0.67 mol%S]
CaF,E #7IIHTE 0.67 mol% CaF,2} 0.67 mol% MgO
Z 3 SrAl,0,: Mn''e] 656 nm oAe] AdThZ
PP E 2 SrAl,0p: MnHEL OF 48 % ZFUts)
Atk ol&st FAsE Wiz =vte] Yol ke
7o) Fig. 40 st
Fig. 4= SrAl,0,0: Mn*" €] Mg”" charge compen-
sation G 7HeFelA] YERRITE SrAlL,0,, WIEZE S
oto] Ar'e] Ao Mn* % & w] Mn ion & YF
7} charge compensation effect W%l Mn’" valence
state AEIE A8} o] Mn'el FAL SrAl,0,:
Mn*'e] WeFEE 7ha opr|EH7]. A W=
= Mn’' valance state®] AL 2A|A]7|A Mn'' state
iono] F7IEoIe] wEt F7F & Aot EE=R
SrAl,0,: Mn"'E Mn®™" thAlo]] charge compensation
ffﬂ%j*c’ﬂ o2 2719 ion# 3l doping sh= Ag H8
2 3= Aoz Az 4 Jduk Mg'e Mg o] wh
7§°] A9} AL} “ﬂf"ﬂ (ty, =87 pm, 1’ =70 pm)
n”" thalell charge compensationo] Z§F& Zlolths].
SrAluO19 Mn'" Z9Jo] FHZQl charge balance®] H
A} w|Fo] Mn®" valance state®] 343+ Mn ion F-EO.
2 F4T 4 vt 284 Mn ion FE2 SrAl,0,
matrix We] AP thal €= Mn* ion Fol| charge
compensation ™ol Mn’" valance state’} F4 Foj&
Ao AMEEW SrAl,0,: Mn"e] MgOel o3 w3
73ee]l Z7k= Mn® thale]l Mg™ charge compensation
w el Mn* 9] ione] &SIl 9] Zoz MY
Fojd 4 o} &F SrAl,0, matrix W] Mn ion2]
Mn®" valance state®] &Adol] #3 A7t Fos Zo
2 Alsdh



Photoluminescence properties of SrAl,,O,, : Mn** red phosphor depending on Mn concentration and fluxes 159

£ Aoz wiA LED +&& 918 g3 Uvells]
o g EAS 7HE AN, 54, HA PFA| Foll
A} SrAl,0,,: Mn*" HA) P33 9] EAS A3
SrAl,0,: Mn*" 24 &) wgasEZ S Mp*
o] ’E— ‘A, o] wjio] 643, 656, 666, 671 nmoA]
47119] sharpdt peak®] 600~700 nme] FoA A3}
Ao, of7|2~HEHL 250~550 nm B FHolA 338,
398, 468 nm 37112] peake] WAYSFITE. HESE SrAl,0,,:
Mn*'oll  0.67mol% MgOZ T3t SrAl,0,,: Mn*9]
AHA R E SrAlLO,: Mnt BTl oF 30% A%
Z718I90™, 0.67mol% MgOZ T3+ SrAlL0,:
Mn*" Al CaF,Z H7M 0.67mol% CaF,$} 0.67
mol% MgOZ 3H3 SrAl,0,: Mn*9] 656 nmol|A] 2]
AhAel W= thEk SrAlL,O,: MntHTE  9F
48 % o’ S7IsIT). ol#fdt U0 MgO7t #7hs]o]
ALO; 2ol tiA =zl Zez Holn, ool A3t v
AUFe] o dFEo|AoF & Zog Y7HE)

F

I
o
o

i

[1] C.H. Hong, “The latest research trend of white - emit-
ting LEDs for semiconductor illumination”, KIEEME
14[11] (2001) 25.

[2] S.J. Hong, “White-light development technology trend”,
Bull. of the KIEEME 14[11] (2001) 20.

[3] M. Schoichi, “Light emitting diode display”, Electronic
Display (1998) 199.

[4] JM. Lee, J.G. Yoo, D.H. Park and K.S. Sohn “A search
for red phosphors using genetic algorithm and combina-
torial chemistry”, J. Korean Ceram. Soc. 40[12] (2003) 1170.

[5] S. Qiang, C. Barthou, J.P. Denis, F. Pelle and B. Blan-
zat, “Luminescence and energy transfer in Y,0; co-
doped with Bi’* and Eu’™, J. Lumin. 28 (1983) 1.

[6] TR. Wagner and M.O’Keeffe, “Bond lengths and
valences in aluminates with the magnetoplumbite and [3-
alumina structures”, J. Solid State Chem. 73 (1988) 211.

[ 7] H.W. Leverenz, “An introduction to luminescent of sol-
ids”, Dover, New York (1968) 333.

[8] T. Murata, T. Tanoue, M. Iwasaki, K. Morinaga and T.
Hase, “Fluorescence properties of Mn* in CaAl,,0,,
compounds as red-emitting phosphor for white LED”, J.
Luminescence 114 (2005) 207.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


