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Abstract:

The ability to dim household lighting is a desirable feature that has been common in residential lighting
for over 50 years. A dimmer accomplishes this is but requires installation replacing a switch in the
appropriate electrical box. The installation is often beyond the typical home repair requiring a qualified
electrician. The NCL30081/83 incorporates a step dimming feature that changes the LED bulb output
whenever the AC is interrupted briefly using a existing wall switch. Toggling the wall switch on/off for a
1-5 s steps down the bulb output in 6 discrete steps. After the last step, the bulb goes back to 100%
brightness. This approach allows the customer to add dimming capability to a fixture without the need to
make changes to the electrical wiring.
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1. INTRODUCTON

LevelPRO step-dimming ballast family combines new performance features with maximum energy
savings. These ballasts provide parallel lamp operation - when one lamp fails the other remains lit. This
prevents fixtures from going dark and simplifies troubleshooting and maintenance operations ballasts also
have a fast programmed start sequence providing ignition in less than 700 milliseconds. This results in
long lamp life without the typical long delay during turn-on.Step-dimming control facilitates energy code
compliance without installation of low voltage control wiring. These ballasts use two line-voltage switches
for selecting operation at full intensity or at half-power. The LevelPRO family of ballasts is designed for
maximum energy savings and high efficiency, and they are CEE compliant.
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Fig.1.Different categories for dimming
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This allows installers to quickly utilize bi-level ballasts or employ alternating fixture control to reduce
energy use. Combining these relays with occupancy sensors further enhances savings by making sure
lights go off when the area becomes unoccupied and then returning to the lower lighting level when
occupants return.

2. THEORY OF OPERATION

The NCL30081/83 detects the presence of the AC line through the Vin pin. If Vin is lost for more
than 50ms, the Brown Out detector turns off the output and decrements the step dimming register The Vcc
voltage will drop when the BO detector shuts off the output. When Vcc drops to the Vcc_off threshold
(~9 V), the current draw on the Vcc pin drops to about 50 pA. The state of the dimming register is

retained until VVcc reaches VVcc_reset which is about 5 V.
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Fig.3.Design Structure

When AC power returns, the BO detector senses good power and turns on the output again at the new
current setting. The size of the Vcc capacitor determines the hold up time between Vcc_off and
Ve _reset. This is the window of time to toggle the dimming register. If VVcc drops below Vcc_reset, the
dimming register is cleared. When power is restored, the output will be at 100%.Use of a split Vcc supply
iS necessary to ensure adequate hold up time to provide 1s - 5s of step dimming time while not inhibiting
fast start up. The split supply is shown below. The 47uF capacitor does not load the Vcc terminal during
start up thus assuring a fast start. After the converter starts switching, the 47uF capacitor provides a large
energy storage element to keep the Vcc in the active region for a minimum of 50ms (the brown out detect
period).

©2016 Murali G et.al. | http://www.sijshmt.com




Scope International Journal of Science, Humanities, Management and Technology. ISSN : 2455-068X
Vol.2 Issue 2 (2016) 34-37. Submitted 28/03/2016. Published 05/04/2016

3. RISE AND PEAK TIME

The output voltage rise time is dependent on the driver output current and the output capacitance. The
output capacitor is sized for ripple current at maximum load. The NCL30081/83 uses an open loop control
for output current. Consequently, there is no slew rate improvement due to the gain of the feedback loop.
The energy in the output capacitor must be satisfied before the current in the LEDs. Since the output
current is fixed as an open loop event, the output voltage rise varies directly as the output current setting.
Vcc voltage rise follows the output voltage rise because they are coupled through the aux winding of the
transformer. If the output current drive is at the lowest setting and the output voltage is low, the Vcc
winding may not deliver enough voltage to bootstrap the Vcc supply before the Vcc capacitor gets to
Vcc_off. In this case, the circuit gets stuck in an endless loop until the controller is reset to 100% output.
While it may seem as though this is a fundamental limitation, there are some special characteristics of
LEDs that make this scenario work.

1. Very small Output Capacitance
2. Very large Output Capacitance

In the first scenario, the output capacitance is chosen to be sufficiently small that the output voltage rises
in time to bootstrap the Vcc/aux winding. The LED ripple current will be high at maximum current as a
consequence. The second scenario is counter-intuitive because a very large output capacitor would only
serve to further slow the output voltage rise.

4. ANALYSIS

This would indeed be the case for a resistor load; however, LEDs act more like zener diodes and leave a
large residual voltage on the output capacitor during brief power interruptions. It is the residual voltage on
the output capacitor that allow the converter to recover at low output currents. Testing with a resistor load
is not recommended with a step dimming driver.
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Fig.4.Circuit Description

decay of the Vcc voltage is dependent on Icc and the available stored energy in the Vcc filter circuit. If the
Vcc voltage falls below Vcc_off before the BO timer has timed to 50ms, the dimming register will not
decrement the current. It will hold the previous state. The result will be a driver that fails to decrement
the current when the input power is toggled. The NCL30081/83 accepts a wide range of Vcc up to 26V
while operating down to about 10V.

CONCLUSION

Therefore it is advisable to operate Vcc as close to 26V as practical without causing an OVP condition.
Setting Vcc can be a problem for designs that have wide output voltage requirements. One must also
consider that the LED voltage will decrease some with reduced current. The driver may be able to drive a
wide output voltage range but the step dimming range may be narrower because the Vcc decays before the
BO timer decrements the dimming current state.
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