Fluorescent Excitation
from White LEDs
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Motivation

* Growth of solid state lighting for indoor
illumination applications is inevitable

* Many benefits over conventional illumination

» Cost
» Life
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Characterizing Fluorescence

Bispectral spectrophotometry

moving slit selects

excitation wavelength
A

v

light source
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Characterizing Fluorescence

Excitation wavelength (M)
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Characterizing Fluorescence

Excitation wavelength (M)
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Fluorescence calculations

Reflected Radiance Factor :BR,/I [the corrected diagonal]

Donaldson matrix ,BF’H, A R

Reflected TSV’s W, = kZ 'BR 1S /IVT’AAA U = excitation
A
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The Experiment

Set of 6 typical
white office papers

Donaldson matrix

Process Colorimetric data
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Light Source Details

e White LEDs

» Blue LED + yellow phosphor
» RGB

» 405 nm LED + yellow phosphor
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LEDs with Peak at 405
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radiance

“Synthetic” LEDs

Synthetic 405+Y
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Normalized Virtual Sources
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Normalized LED Output
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The Experiment

Set of 6 typical
white office papers

Donaldson matrix
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Substrate Details

* White office paper

» Standard Epson stock

» All exhibit fluorescence to some degree
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Substrate Details
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What Do We Expect!
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Results
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Results

Light Sources

papers | RGB2 | 4053 | NVLAP-1 | SSL-5 | SSL-3 |CIEDé65| CIEA | Cool white

1047049 | 4.20 12.61 0.1 091 4.58 9.25 5.50 1.95

Q5462A | 0.68 7.35 0.02 0.20 0.74 3.25 2.04 0.74
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Conclusions and Recommendations

e Commercially available white LEDs (RGB, B+Y) do not
adequately excite office paper optical brightening agents.

* An LED configuration including a lower wavelength source,
such as the 405nm blue, can provide the necessary excitation

to preserve paper appearance.

e Alternative strategies could include adjusting the paper OBA
chemistry.
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Future Work

* Add substrates and sources
» Your contributions are encouraged
» Data or samples

e Simulation images

* Consider other aspects of sources
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