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ABSTRACT 

LED lighting applications in airfields have been steadily increasing over the past several years. 

These lights provide visual guidance to the aircraft pilots to take-off, land, and safely navigate 

within the airport runways and taxiways. Better visibility, lower maintenance cost, and lower 

energy use are some of the claimed features of LED lighting airfield applications. 

Nowadays high power light emitting diodes (LEDs) are mainly based on two material systems: 

InGaN and AlInGaP. While InGaN material system is used to create shorter wavelength; blue 

and green LEDs, AlInGaP is mostly used in creating longer wavelength yellow, amber and red 

LEDs. Compared with InGaN, AlInGaP LEDs are much more sensitive to heat. Previous studies 

found that, as temperature increases, the light output of AlInGaP LEDs decreases drastically and 

their chromaticities have obvious shifts. Light output drop and color shift with increasing 

temperature can affect the reliability of airfield lighting fixtures.  

From 1994, phosphor conversion began to be adopted in LEDs to generate white light. Unlike 

white phosphor-converted (pc) LEDs, literatures on pc LEDs of other colors are very limited.  

Considering that InGaN blue LEDs have better thermal stabilities  over AlInGaP amber LEDs, 

there is a huge potential to replace AlInGaP amber LEDs with pc amber LEDs made from blue 

InGaN LED chip and a suitable phosphor.  The objective of this thesis is to carefully study the 

impact of heat on the performance of pc and traditional direct emission amber LED and compare 

their performances. . 

In this thesis study, three different pc amber LEDs were made in the laboratory by combining 

two commercial phosphors with InGaN LED. The phosphors were mixed into the epoxy 

encapsulant of the LED. Several preliminary studies and one final study were conducted to 

evaluate the performance of a commercial direct-emitting, a commercial pc, and the three 

prototype pc amber LEDs under different temperature conditions. Results showed better thermal 

stability for phosphor-converted amber LEDs over direct-emitting amber LED. 

 


