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Inorganic glass LEDs emit in the UV

Ashley N. Paddock, ashley.paddock@photonics.com

LOS ALAMOS, N.M. — Embedding nanocrystals in glass produces inorganic LEDs that emit in the difficult-to-

achieve ultraviolet range. The devices could advance biomedical diagnostics and medicine.

“The electronic states responsible for UV emission are highly energetic and are therefore more susceptible

to defect and impurities (typically at the nanocrystal surface). As a result, nanocrystals that are, in

principle, capable of emitting in the UV lose their energy to surface states unless suitable passivation

techniques are adopted to protect the emitting site from these detrimental effects,” said Sergio Brovelli of

Los Alamos National Laboratory.

Embedding nanocrystals in glass provides a way to

create UV-producing LEDs for biomedical applications.

Courtesy of Los Alamos National Laboratory.

Brovelli and scientists at LANL, in collaboration with

researchers at the University of Milano-Bicocca, had

these problems in mind when they developed the

devices. They combined the chemical inertness and

mechanical stability of glass with the properties of

electric conductivity and electroluminescence.

In traditional LEDs, light emission occurs at the sharp

interface between two semiconductors. The oxide-in-oxide design used by the LANL-led team is different

because it allows production of a material that behaves as an ensemble of semiconductor junctions

distributed in the glass. The resulting LED is rugged enough to be used in harsh environments, such as for

immersion into physiologic solutions or implantation in the body. 

“The use of our devices in vivo is one of the potential applications, but before getting there, we will need

to optimize the material and engineer the device structure,” Brovelli said. “The fact that the active

component of our devices is essentially glass provides superior mechanical properties and, possibly more

important, an exceptional chemical inertness.” 

This aspect means that the material is not affected by environmental agents that would typically damage

organic or colloidal systems if not properly encapsulated. At the same time, it does not contaminate the

environment, so it minimizes health risks associated with biocompatible device applications, he said. 

The devices' robustness was made possible through a new synthesis strategy that allows fabrication of all-

inorganic LEDs via a wet-chemistry approach (a series of simple chemical reactions in a beaker).

Importantly, with a very low startup cost, this method is scalable to industrial quantities and is inexpensive.

The material is fully compatible with silicon technology, so it can be miniaturized to fabricate lab-on-a-chip

devices for biomedical diagnostics; e.g., as a selective light source for activating fluorescent biomarkers of

photoreactive drugs.

“The optimization of material and device structure will be the first steps of our research and will be

essential for moving from this proof-of-principle to a real-world technology,” Brovelli said, adding that the

researchers also want to exploit the nanostructured glasses' other important features, including

photorefractivity, and combine it with their system's electric and optical properties for writing lightguides or

micro-UV-LED arrays. 

“The oxide-in-oxide motif has demonstrated just a small portion of its true potential, and we want to apply

this new concept to other materials of different structure and composition,” he said.

The research appeared online in Nature Communications (doi: 10.1038/ncomms 1683).

MORE VIDEOS >> 

 

Like

VIDEO WHITEPAPERS BUYERS' GUIDE

NewShare

Home News By Subject By Region Products Publications Reference Industry Events 

POLLS BLOGS FORUM TWITTER FACEBOOK

Log InRegister Articles  Products  Companies  Calendar  Downloads  Reference



10/05/12 Inorganic glass LEDs emit in the UV (BioPhotonics | Apr 2012 | BioScan)

2/2www.photonics.com/Article.aspx?AID=50631

Tags: Americas, Biophotonics, LEDs & Other Light Sources, News, biomedical diagnostics, biophotonics,

electroluminescence, environmental diagnostics, fluorescent markers, glass-based LEDs, inorganic nanocrystals, Italy,

lab-on-a-chip diagnostics, light emitting diodes, Los Alamos National Laboratory, New Mexico, Sergio Brovelli, tin

dioxide nanoparticles, tin monoxide, ultraviolet light emitting diodes, University of Milano-Bicocca, UV LEDs,

More News

Controlling weeds with lasers
Fiber laser points to woven medical

tools, 3-D displays

Spectroscopy reveals breast tumors

early

Petal-shaping inspires

photopatterning tool

You May Also Like

More News By Category

Business
Emcore Sells VCSEL Product Line to

Sumitomo Electric

Headwall Photonics’ Hyperspec

Selected for Airborne Apps

Products
IsoPlane SCT-320 Imaging

Spectrograph

PImars P-563 X-Y-Z Nanopositioning

Stage 

Research & Technology
Navy Explores Mobile Solar Power

All-Optical Switch Uses a Single

Quantum Dot

Technology
Attosecond laser takes aim at “holy

grail” of chemistry research

Lab lightning strikes same place more

than twice

Web Exclusives
Bringing a Laser to Life 

Tiny Optics Continue to Roll Forward

Biophotonics
TechSpec Compact Instrumentation

Imaging Lenses 

SPD_AT NIR TCSPC Modules 

Green Photonics
New LED Design Drops the Droop

A New Wrinkle in Solar Panel Power

 

 POPULAR TOPICS  

Nanomaterial Yields
Many Laser Colors

A New Wrinkle in Solar
Panel Power

Material’s Structure
Hints at More Efficient
Solar Cell

Single-Neuron
Observations Reveal
Alzheimer Stages

Protective Polymers
Pave Way for Plastic
Solar Cell

Random Lasers Fight
Noise, Improve Imaging

LED-like Solar Cell
Absorbs, Emits Light
 

ARTICLE DISCUSSION
You must be Logged In to comment on this article.

Please Log In or Register.

Subject:

Body:

Submit

<< PREV  NEXT >>Submit

 

 MAGAZINE ARCHIVES  

 

Mar 2012

 

Apr 2012
 

Photonics.com
Home

Photonics
Spectra

BioPhotonics Photonics
Buyers' Guide

Photonics
Dictionary

Photonics
Handbook

e-Newsletters Subscriptions Advertising
Media Kit

         

Home | About Us | Advertising Info | Photonics Spectra | Photonics Buyers' Guide | Photonics Dictionary | Subscr iptions | Contact Us | Top of Page

Laurin Publishing provides comprehensive worldwide coverage of the photonics industry: optics, lasers, imaging, fiber optics, electro-optics, and photonic component manufactur ing.

© 1996-2012 Laur in Publishing. All r ights reserved. 

Photonics.Com is Registered with the U.S. Patent & Trademark Office. 

Pr ivacy Policy | Terms and Conditions of Use

Reproduction in whole or  in part without permission is prohibited.

webmaster@laur in.com

Camera Captures Atoms Moving in a

Molecule

One Step Closer to a Quantum

Internet

VCSEL WAFERS BioTek Expands Office

Should science have a higher priority on the

global political and business agenda? (Tell us what

you think. Search Photonics Media on Facebook.)

 Yes

 No

 Maybe

 I don't know


