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Higher luminous output, lower heat loss, more energy-eff
pulse-width-modulated current
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Operating principle for
driving LEDs based on
two-level PWM current
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Measured illuminance efficacy of CREE XLAMP LED sample
under various driving techniques
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our LED driver (left)

A new energy-efficient LED driver with dimming function increases
luminous output and lowers heat loss by using two-level pulse-width-
modulated (PWM) current. In the conventional PWM technique, the
low-level current is set to zero and the LED is driven by periodic on-
off pulses to give better dimming functionality. However, this simple
approach degrades the luminous efficacy of the LED. By raising the

low-level current above zero, noticeable improvement is obtained

Q/\OK&%Q\Q in the luminous efficacy. Since the current waveform remains
&&é\@ pulsating, the outstanding dimming functionality and color stability
\Q%&@Q« available from the PWM technique is retained. A prototype of the
%& power supply capable of producing the required two-level pulsating

current waveform was constructed and the idea was tested on high-
brightness LEDs produced by two leading manufacturers, CREE and
Philips. On average a noticeable improvement of 18% of luminous

efficacy was obtained.
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Conventional Driver
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A noticeable improvement of luminous efficacy is obtained with

icient LED driver using two-level
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Our two-level PWM current waveform(left) vs conventional PWM
current waveform(right)

Patent Application No: 12/366,304 (US)
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e Overall luminous efficacy of lighting systems can be improved
thus promoting energy saving and green product design
e Heat loss is lowered and thermal stress on the LED is reduced
* More efficient energy utilization is possible
e Theidea is simple and easy to implement on LED drivers at low cost

e The method can be easily adopted by the lighting industry
because the existing PWM driver ICs need only minor modification

for incorporating the new technique
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* Incorporation into any LED drivers

* The impact of driving technique on the luminosity of LEDs can be

studied and clarified
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Gold Award with the congratulations of the jury - 37th International
Exhibition of Inventions, New Techniques and Products, Geneva
(April 2009)
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