
Reduce LED power requirements using advanced LED 
driver technology
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Other design requirements that are having a dramatic influence on LED drivers include: 
•	 The ability to handle increased temperatures, greater safety, circuit protection and overall reliability demands 
•	 Compliance with global energy regulations, particularly trends calling for the minimization of power in the standby 
	 and power-down modes 
•	 The ability to meet a limited circuit board footprint. Integrated ICs today are eliminating the need for separate capacitors, 
	 inductors, MOSFETs and transformers, while improved switching frequencies allow for the minimization of magnetics 
•	 And the ability to function in existing lighting installation and manufacturing schemes

The consequences of this complex set of requirements mean that LED driver manufacturers, like Fairchild Semiconductor, must 
develop new topologies and new components optimized for specific power ranges. And it means that LED lighting system 
manufacturers must deal with the prospect of multiple vendors and more complicated supply chains.

Design Factors

Given that the light output from an LED is proportional to the forward current drive, the “ideal” LED 
driver consists of a constant current source (Figure 2). The forward voltage of the LED can also vary, 
therefore, the amount of power delivered to the LED will fluctuate.

Furthermore, the brightness of LEDs also varies, as a function of the manufacturing process, which  
means that it is necessary to account for variations in both driver current and the forward voltage 
characteristics of the device.

Two primary topologies are used in order to properly bias the LED. One topology is the 
traditional Buck regulator. The Buck topology is the most common DC-DC implementa-
tion since it is in many ways an “ideal source” providing a constant current output and 

very high output impedance (Figure 3). 

Another popular topology is the flyback regulator (Figure 4), and it is a compact,  
low cost, high efficiency (85%), isolated AC-DC converter solution for direct LED drive. 
(Constant power is not important; it is controlling the current)
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Figure 4: Flyback Topology
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Application Characteristics

Low Power Designs (<20W), include applications such as light strips (1.5-5.0W), R-Lamps (5-10W), bulbs (3-20W) and 
down lights (10-20W). The specific implementation challenges with these applications include: (1) small lamp size which 
limits component selection to the smallest available packages, (2) small design volume, which requires the use of low profile 
components and (3) cost.

Examples of Fairchild’s solutions for low power designs include a family of intelligent, versatile LED drivers.

The FL7701 LED driver incorporates a PFC optimization 
function. The unique digital technique automatically 
detects input voltage conditions and sends an internal 
reference signal for achieving high power factor. When 
AC input is applied to the IC, PFC function is automati-
cally enabled. Otherwise, when DC input is applied to  
the IC, the PFC function is automatically disabled. 

The FL7730 features Fairchild’s proprietary topology, TRUECURRENT™, which enables a highly simplified design for LED 
lighting applications. TRIAC dimming is smoothly managed by dimming brightness control without flicker. The use of a 
single-stage topology with primary-side minimizes external components cost.

The FL7732 is a highly integrated PWM controller.  
The FL7732 provides open-LED, short-LED, and  
over-temperature protection features. The current limit  
level is automatically reduced to minimize output  
current and protect external components in a  
short-LED condition
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Figure 5: FL7701 Application Diagram
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Figure 6: Constant Current Regulation
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Mid-Power Designs (20-50W), include applications in the range of 20-50W, such as down lights, and L-lights. The designer’s  
challenges with these applications include: (1) limited board space, (2) available topologies that are inherently  
low-efficiency, (3) need for high reliability components and (4) power factor correction (PFC) is required, which then  
increases component count.

 
 
 
 
 
 
 

Fairchild’s solutions for mid-power designs utilize a Single Stage PFC flyback topology.

The primary objectives of Fairchild’s mid-power solutions 
are to address the designer’s needs for smaller component 
count and higher system reliability. A key building block 
in the implementation of these architectures is the PFC  
and error amp module. Fairchild’s growing family of  
mid-power design products provides highly integrated 
solutions to meet the needs of the designer.

The Single Stage PFC flyback topology from Fairchild features: 
•	 High power factor of >0.91, and therefore meets global energy requirements for solid-state lighting 
•	 Low total harmonic distortion (THC) to meet Class-C THD 
•	 High integration, low component count 
•	 Improved efficiency (>80%) 
•	 High reliability 
•	 Elimination of the input bulk capacitor
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Figure 7: Single Stage Flyback Topology
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High-Power Designs (50-400W), include applications in the range of 50-400W such as flat lights, street, stadium, stage 
lighting, wall washing and signage. The designer’s challenges with these applications include: (1) high component count, 
(2) cost, (3) low overall system efficiency and (4) increased complexity.

Fairchild offers two highly integrated high-power solutions:

•	 Two-stage PFC flyback and Quasi-Resonant (QR) flyback topology: 
	 A.	Ideal for applications <100W 
	 B.	Solution reduces switching losses associated with the MOSFET output capacitance and the MOSFET soft 
		  switching also reduces EMI (Reducing losses results in higher efficiency) 
	 C.	Feature rich controllers enhance design flexibility while minimizing complexity

•	 Two-stage PFC flyback and LLC half-bridge topology: 
	 A.	Ideal for applications <400W 
	 B.	Offers best efficiency >92% due to zero voltage switching capability 
	 C.	FAN7346 used  for secondary control on multiple LED strings 
	 D.	LLC solutions include: 
		  • Integrated MOSFETs and high side driver 
		  • External MOSFETs for design flexibility – allows matching MOSFETs to the power level of your load

Applications and Design Support

Fairchild’s constantly expanding product portfolio, coupled with manufacturing process enhancements, innovative  
topologies and our deep systems expertise allow circuit designers to develop the most advanced solution to their  
present and future needs.

We offer a broad range of integrated controllers, MOSFETs, phototransistors, diodes and bridge rectifiers for every  
LED output power range and application. Also available are reference designs and evaluation boards that guide  
engineers in the development of specific LED design solutions.

Rather than deal with the problems of multiple vendors and supply chain concerns, LED lighting manufacturers can  
find an advanced LED lighting solution for every application from a pioneer in the LED industry, Fairchild.
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