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Development of LEDs
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•1907 - LED Technology emerges

•1950’s - LED’s gain wide interest within the scientific community 

•1970’s & 1980’s - LED lighting technology finds its way into almost 
every aspect of our lives. 

•Early 1990’s - LED lights begin to flood the market for small bulb 
applications.

•Late 1990’s - LED chip technology advances allowing more lumens 
per watt to be generated.

Applications include: 
•automobile lighting
•traffic signs
•safety signs
•aircraft lighting
•home lighting
•industrial lighting



Next Generation Lighting
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The era of LEDs is HERE! The US Department of Energ y expects to phase out 
CFLs in 10 Years 

January 8, 2011 http://www.led-professional.com/technology/light-generation/nrel-finds-a-way-to-give-leds-
the-green-light

Radiation :
•Causes Skin Burns
•Nine out of 53 CFL bulbs the HPA investigated emitt ed unacceptable 
levels of UV radiation. 

January  8, 2011: http://www.renewableenergygeek.ca/energy-efficiency/cfls-emit-ultraviolet-radiation-
energy-efficient-light-bulbs-unscrewed-part-2

Mercury Vapor:
•Health Effects : Acute and cumulative Nervous System Disturbances (HE7); 
Gastrointestinal effects/Gingivitis (HE3). 

•Affected organs : Skin, respiratory system, CNS, peripheral nervous 
system, kidneys, eyes 

January 8, 2011 http://www.osha.gov/dts/chemicalsampling/data/CH_250510.html

•Bulbs Containing Mercury :
Florescent, CFL, Metal Halide



Types of LEDs
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What are the different types of LEDs?

DIP (also know as Straw-hat) : In microelectronics, a Dual In-line 
Package (DIP), (sometimes called a DIL-package, for Dual In Line 
package), is an electronic device package with a rectangular housing and 
two parallel rows of electrical connecting pins. For DIP LEDs, the heat is 
emitted through the pins, and they have high optical decay (15% in 1000 
hrs).

SMD (Surface Mounted Diode) : SMD is suitable for mass production, 
with high quality control over manually produced products. SMD features 
better heat emission, high lumen flux and low optical decay (3% in 1000 
hrs)



What Makes a Good LED?
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What a good LED?

LED manufactures typically "bin" or sort LEDs after a production run. 
The factory tests each LED for specific characteristics:

Luminous Intensity 
•An individual LED can produce anywhere between 15 and 50 lumens. 

Color Temperature
•Cold white: 5000-7000K
•Natural White: 4500-5500K
•Warm White: 2700-3500K 



What Makes a Good LED? Continued….
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A manufacturer would bin these LEDs into 4, 8 or 16 bins. Of course, more 
bins results in less variation between each LED but higher cost. Fewer bins 
gives more variation but lower cost. This is why some poorer quality lights 
have significant differences between the individual LEDs. In a good quality 
light, these differences should be minimal.

Drivers : The driver takes A/C power and converts it to DC power.  Each 
driver is uniquely designed for the specific bulb.  The driver is what allows a 
bulb to be dimmable or not dimmable. 



What are the Disadvantages of an LED?
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High initial price : LEDs are currently more expensive, price per lumen, on an 
initial capital cost basis, than most conventional lighting technologies. In most 
applications it takes 1-3 years for a retrofit to pay for itself.

Temperature dependence : LED performance largely depends on the ambient 
temperature of the operating environment. Adequate heat-sinking is required 
to maintain long life.

Area light source : LEDs do not approximate a "point source" of light so LEDs 
are difficult to use in applications requiring a spherical light field.

Light quality : Most cool-white LEDs have spectra that differ significantly from 
an incandescent light. Red surfaces are rendered particularly badly by typical 
phosphor based cool-white LEDs. However, the color rendering properties of 
common fluorescent lamps are often inferior to what is now available in state-
of-art white LEDs. In addition, the availability of Natural and Warm White LEDs 
answers these concerns.



Disadvantages Continued
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Blue hazard : There is a concern that blue LEDs and cool-white LEDs are now 
capable of exceeding safe limits of the so-called blue-light hazard as defined in 
eye safety specifications such as ANSI/IESNA RP-27.1-05: Recommended 
Practice for Photobiological Safety for Lamp and Lamp Systems. Natural and 
Warm White LEDs can be selected if this is a concern, as well as common 
sense solutions, i.e. not staring into the light.

Blue pollution : Because cool-white LEDs emit proportionally more blue light 
than conventional outdoor light sources such as high-pressure sodium lamps, 
cool-white LEDs can cause more light pollution than other light sources. The 
International Dark-Sky Association discourages the use of white light sources 
with Correlated Color Temperature above 3,000 K. The Warm White LED 
meets this specification.



What are the advantages of LEDs?
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•Efficiency :  LEDs produce more light per watt than conventional 
bulbs. The lighting efficiency of the new high power LED light bulbs 
is more than eight times that of incandescent lights, and twice that 
as compact fluorescent lights.

•400W bulb can be replaced with a 60W – 90W
•40W can be replaced with a 4W bulb
•120W can be replaced with 17W bulb

Focus :  LED bulbs emit a much higher percentage of light in the 
desired direction. This makes them even more efficient compared 
to either incandescent or fluorescent for task lighting, desk lamps, 
reading lights, spotlights, flood lights, and track lighting.

Heat:  LED lights generate very little heat. The energy savings may 
be doubled in air-conditioned environments where each watt of 
incandescent lighting can add another watt or more to the power 
needed for air conditioning.



Advantages Continued…
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Incentives :  The EPA encourages the use of innovative light source 
technologies such as LED light bulbs.

Color : LED lights produce pure color (monochromatic light) which 
requires no filtering. With other light sources, much of the light produced 
consists of unwanted colors which are filtered out resulting in wasted 
energy.

Size: LEDs can be very small (smaller than 2 mm) and are easily 
populated onto printed circuit boards.

On/Off time : LEDs light up very quickly. A typical red indicator LED will 
achieve full brightness in microseconds. LEDs used in communications 
devices can have even faster response times unlike high-intensity 
discharge (HID) lamps that require a long time before restarting. 

Cycling : LEDs are ideal for use in applications that are subject to 
frequent on-off cycling, unlike fluorescent lamps that burn out more 
quickly when cycled frequently. high-intensity discharge (HID) lamps that 
require a long time before restarting.



Advantages Continued…
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Dimming : LEDs can be dimmed either by pulse-width modulation or 
lowering the forward current.  Dimming is achieved by a special driver 
within the bulb.

No UV: LED lights do not emit damaging ultraviolet light, so they will 
not cause fading and aging of artwork or other sensitive materials. 
Fluorescent and halogen lights can cause significant damage over 
time.

Gradual Failure : LEDs mostly fail by dimming over time, rather than 
the abrupt burn-out of incandescent bulbs.

Lifetime : LEDs have a relatively long useful life. One report estimates 
35,000 to 80,000 hours of useful life, though time to complete failure 
may be longer. Fluorescent tubes typically are rated at about 10,000 
to 15,000 hours, depending partly on the conditions of use, and 
incandescent light bulbs at 1,000-2,000 hours.



Advantages Continued…
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Shock resistance : LEDs, being solid state components, are difficult 
to damage with external shock, unlike fluorescent and incandescent 
bulbs which are fragile. LED T8 replacement tubes are made with 
plastic and metal covers, removing the risk of glass breakage.

Toxicity : LEDs do not contain mercury. Fluorescent lights contain 
mercury and must be treated as hazardous waste. In addition, some 
older ballasts contain hazardous materials and must be disposed of 
as such.



Advantages Continued…
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Safety : LED bulbs operate at much lower temperatures. Halogen and 
incandescent lights are hot enough to cause fire, and they frequently 
do.

Simple Retrofit for T8 Replacements : Fluorescent fixtures can be 
modified to accept LED bulbs. The ballast must be by-passed and the 
starter (if present) must be removed.



Products/Technology
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All our products are a retro fit solution.  No 
new fixtures are needed in most cases

Metal Halide / HPS

PARs



Question and Answers
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