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• The preferred method of regulating LED drive current is to drive the 
LED with a constant-current DC power source

• The light output of an LED is proportional to its forward current

• High brightness or power LED generally refers to an emitter package 
of roughly 1.2W at a drive current of 350 mA

• Most high brightness LEDs will operate across a range of drive 
current

• There are currently no ANSI standards for power supplies so it is 
critical that the driver match the electrical characteristics of the LED 
or array it is driving

• There is energy lost in the power conversion, power supply 
efficiencies can vary from 90% all the way down to 50% or lower
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• A heat sink is mounted to the PCB to 
dissipate the heat produced by the LEDs

• Heat is conducted within the heat sink 
from the surface in contact with the LED 
PCB to the outside surfaces where it is 
transferred to the surrounding air by either 
convection or radiation

• The interface between the circuit board 
and the heat sink is critical due to the heat 
sensitive nature of the LEDs

• A thermally conductive material is 
typically used between the PCB and heat 
sink to minimize air gaps which reduce 
the transfer of heat
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• Multiple LED emitters are typically 
mounted to a printed circuit board (PCB) 
in an array

• LED PCBs are typically fiberglass (FR4) 
or metal core (typically aluminum)�

• Metal core PCBs conduct heat better due 
to lower thermal resistance and therefore 
are commonly used for high-power or 
high-output applications
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• Primary optics are frequently part of the LED package
• Secondary optics are utilized to redirect light to produce a specific 

pattern, distribution or beam of light
• Secondary optics can consist of lenses, reflectors, light shaping 

films or a combination of these elements
• Some light is lost each time it is reflected or refracted, these are 

the optical losses
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• Secondary optics are also utilized to mix or diffuse the 
light from multiple sources

• Light that is mixed in air can result in multiple shadows 
or color fringing
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