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What are the most innovative contributions?
the New Science of LED
- talloring the emitter-photon interaction -

photons
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« Guided modes —eliminate * Guided/ trapped light (4%) « Cavity modes
« Rad. pattern- (A8<10°) * Rad. pattern- Lambertian « Emitter-photon- coupled
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On-Chip Control of the Nature of Light
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Under This ERC, We Have Identified 4 Areas as our
Device Focus for Year 2-3.
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We Have Formulated a Preliminary List of
Device Performance Matrix As our Near-Term Objectives.

7, 1. Wavelength
bandwidth (variable/tunable/AA 30/10nm)

. Brightness (C.., n,droop effect )

ex’

. Uniformity (0.25mm?2, 5mm?2, 50mm?)

. Directionality
/emission 0 ( 30/20/10°)

. Polarization
selectivity (2:1/10:1/50:1)

. Phosphor lifetime (100ns/10ns/1nsec)
new device designh Broadband green
Narrowband red

. Color mixing (spectral uniformity)

. Thermal
management

. Fabrication
technology (70nm over 625mm?)




The key performance attributes and characteristics-
(1) extraction and radiation pattern
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|
Engineering the Basic Optical Mode

. LED Light Extraction and Pattern Control
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Nano Engineering of the Basic Mode Also
Allows Us to Tailor an LED’s Radiation Pattern.




“‘Beam Shaping” for Lighting and Communication
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“Polarized LED” for Display Application

High-power LED




The key performance attributes, characteristics-
(11) polarization.

A

)
)
-
@
'©
c
O
o
-
L
O
QO
R
>
QO
o)
O
LL
—

<11 00=direction <1123= direction

I ) I )
Prob.(VE3) Prob.(VE2)

Prob.[VE2) Frob.[VE3)

External reflector Prob.(VB1)| Prob (VE1)|
VB Strain Engineering




For Bio-Imaging Applications, There is a Need
for Wavelength and Intensity Control.

400 Wavelength (nm) 240 600

Hg Spectrum (4=300-600nm)

LED Advantages:

» A-selective

* Photo-toxicity

» Compact, low cost
* Full spectral
 Polarization

--- Alexa 488 antibody --- Rhodamine
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Approach for Bandwidth-Control and Wavelength-Tuning.

LED Device Grand Challenges (Bio-imaging) RalilenieResc i)

-——109.6nm

-209.17nm

Thin film LED
~ with PC

Novel features:
» Engineering of op. modes
 Global resonance, not u-cavity
* High Intensity
* Narrow AA

Next: DBR, tunable




Phosphor Device: Bulk Crystal
Growth of Multi-component, Rare Earth Doped Thio-

Jounal of Crystal Growth o (mes) se-mm

Contents lists available at ScienceDirect

Journal of Crystal Growth

journal homepage: www.elsevier.com/locate/jcrysgro

Low temperature growth of Ga,_,In,P bulk crystals from InSb-rich melt

A. Gennett?, D. Lewis?, P.S. Dutta ™*

* Department of Materials Sdence and Engineering Rensseloer Polytechnic Institute. Troy, NY 12180, USA
* Department of Electrical, Computer, ond Systems Engineering. Rensseloer Polytechnic Institute, Troy, NY 12180, USA




We Have On-going and Active
Industrial Collaborations With Our Industrial Partners.
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UV-LED Device Grand Challenge




On Fabrication Technology - Large scale and Low cost

Our team has world renowned expertise in hanofabrication.
Dr. S. Brueck, pioneers the interferometric lithography method.
Dr. S. Y. Lin pioneers the nanofabrication of 2D and 3D photonic crystals.







