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Development of Novel Transparent Phosphorescent Compounds and Their Application to

Emission Devices
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Colorless and transparent fluorescent materials are being rapidly developed due to their potential use in LED illuminators, displays, ornaments, and

other applications.

Toshiba focused its attention on rare-earth complexes that are transparent when dissolved in polymer, as candidates for transparent fluorescent

materials.

molecular structures and properties through the application of computational chemistry.

Novel rare-earth complexes with excellent solubility, emission intensity and durability were developed by specifically investigating their

Toshiba's aim is to bring transparent fluorescent materials

to the lighting market and to a variety of application fields where the see-through feature will be useful.
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Schematic structure of rare-earth complex
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Molecular structure of novel rare-earth complexes

1,800 - F RBFEHTHE

L [rEeH
1,600 <E*:rﬁ¢§> FramstEB
5 14001 i T ] i
S 1,200 - MREEA AR A o o
B o000 o, [ o
iy o~
;5 800 [ | Eum? O}H ;:}th
600~ | 4 \ B/
— nOctl_
400 posprhs Bt noot ™0t
200 - -m -G\
0 N — )
550 600 650 700 750
R (nm)
F:7v%k Cigék tBu:&—v—TJFIE Ph:TJIZILE

n-Oct: /—=RU—FUFIE  au  EEOHM

R3. Eu (II)$EAEDRENBEDLER — R 2 2B OFAT7 4 v F F
¥ FORMNLT, FEHMEARIIIIRL Tnd,

Emission intensity of novel Eu(Il) complexes A, B compared with commer-
cially available complex
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Optimized geometry of new complex B by DFT
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Calculated photo-absorption spectra by TDDFT
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Transparent fluorescent polymer produced by dissolving Eu(Il) complexes
and/or Tb(II) complexes in polymer, which results in the polymer emitting
colored light when excited by ultraviolet light
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Ultraviolet-light-excited LED devices including novel Eu(Il) complexes in
fluorinated layer
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Comparison of photo-emission spectra between novel white LEDs including
Eu(Il) complexes and conventional LEDs
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Comparison of two portraits taken under different white LED illumination
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Example of application to proprietary system utilizing novel Eu(Il) complexes
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