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Abstract

Lighting is considered to be an important index of civilization. About
50% of world’s lighting needs are provided by artificial lighting. Fluores-
cent lamps based on the Hg-discharge have been in use for the last 40
years. However, safe disposal of the burnt lamps poses a serious threat
as Hg is potentially hazardous causing environmental pollution. With the
advent of GaN technology in 1995, efficient LEDs have become available
at low costs. Since then there has been a tremendous change in the way
we produce light. During the last decade the world has ushered into a
new era called the era of solid state lighting.

1 Course Objectives

1. To enable the student to appreciate the paradigm shift in lighting technology
from CFLs to LED lighting;

2. To make the student understand the importance of artificial lighting and of
the costs and energy efficiencies involved;

3. To enable the student to understand associated problems and their possible
solutions with phosphors.

2 Outline of Syllabus

History of lighting and its present status: Brief account of evolution
of lighting; Incandescent lamps; Fluorescent lighting based on Hg discharge;
CFLs, their advantages and disadvantages; Introduction to LEDs, p-n junction
operation; Energy bands under forward and reverse biasing; Basic mechanism
of light generation; Types of LEDs, colours, comparison of diodes and LEDs;
LED drivers

Characteristic Measurements of a Light Source: Properties of light, spec-
tral power distribution of a light source; CIE coordinate system and chromatic-
ity chart; White light emission using LEDs, intensity of an LED, current and
voltage considerations; Lumen, Candela and related units; White light creation
by wavelength conversion, colour mixing; Phosphors, measurement of phosphor
properties

LEDs and Lighting: Rationale, incandescent light bulbs, CFLs and LED light
bulbs, packaging; High brightness (HB) LEDs, overview, fabrication forms, ac
vs dc power, HB LED output; Energy star programs, initiatives by different
countries in phasing out CFLs, energy efficiency programmes of lighting indus-
tries

Fundamentals of Luminescence: Luminescence phenomenon, absorption
and emission of light, electronic states and optical transition in solids, lumines-
cence of a localized centre, impurities and host, excitation energy transfer and

1



cooperative optical phenomenon; Lanthanide level locations and its impact on
phosphors

Principal Phosphors for LEDs: Requirements for a good phosphor, light
generation at different wavelengths, white light generation schemes, phosphors
of ns2 type; Transition metal ions, RE ions, (Al,Ga,In)(P,As) type alloys with
visible luminescence, GaN and SiC as luminescence materials; Organic LEDs

3 Text Books

1. Introduction to Light Emitting Diode Technology: 2009 Taylor and Fran-
cis Group, LLC

2. Fundamentals of Phosphors, Eiichiro Nakazawa, : 2009 Taylor and Francis
Group, LLC

4 Reference Books

1. Luminescence: From theory to Applications, Ed. Cees Roonda, Wiley
VCH publication

2. Luminescent Materials, Andy Edgar

5 Course Outcomes

1. Students shall appreciate importance of solid state lighting, the specifications
of lighting sources, costs involved and energy efficiencies attainable

2. The students will be aware of the various ongoing energy efficiency pro-
grammes and understand the economics of solid state lighting and the role
played by government regulations.

3. The students will understand transformation of an LED chip into LED lamp
by way of driver circuitry and packaging, problems faced and possible solu-
tions with phosphors.
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