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IES TM-16-17

INTRODUCTION

This document is intended to serve as a technical resource to members of the lighting community by providing
a high-level overview of the history and technology of light-emitting diode (LED) light sources and LED lighting
systems. Although this document is not intended to be a design guide, LED source and lighting system
applications will be addressed as well.

As any document cannot serve as the final word on the rapidly evolving field of LED lighting, readers are
encouraged to use this Technical Memorandum as a starting point toward a greater understanding of LED light
sources and systems. To that end, informative references are provided in Annex A of this document.

1.0 SCOPE

This document provides an update to the previous version, IES TM-16-05, to include current information
pertaining to the history, technology and applications of LED sources and systems.

2.0 NORMATIVE REFERENCE

ANSI/IES RP-16-17, Nomenclature and Definitions for llluminating Engineering https://www.ies.org/standards.
ansi-ies-rp-16/

3.0 DEFINITIO™S

Annex B contains a glossary of commonly usec terms.

4.0 HISTORY OF LEDS

-

Although the scientific commu ity had been aware from the beginning of the twentieth century that diodes were
capable of emitting radia‘ion, the first practical light-emitting diode (LED) to operate in the visible spectrum
was invented in 1962 by N~k -olonyak of General Electric. Further inventions throughout the later 1960s and
the 1970s facilitatez the devolopment of LEDs that produced additional colors and enabled integration into
consumer produci. . Figures 1 and 2 illustrate the advances made in LED technology from 1907 to 2000.

Her ry R ind B Biced Monsanto M. George Craford Shuji Nakamura
Detecteu Radiat Kurt Lehovec Explaine Mass-Produced Increased the intensity Demonstrated First High

from. “mico ducto s LED Behavior the Red LED of the LED by x10 Brightness Blue LED

!- 1907 1927 1951 1962 1968 1970 1972 1976 1994

Oleg Losev Nick Holonyak, Jr. Fairchild T.P. Pearsall
invented the Invented the first Visible Optoelectronics Introduced high
first LED Red Light LED Introduced LEDs Brightness, High
under ¢5 Efficiency LEDs

Figure 1. Timeline of the invention of the light emitting diode. (Image courtesy of Ray Janik)
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