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De techniek achter een goede LED-driver

= Naast de prijs en generieke specificaties als
voedingsspanning, vermogen en afmetingen zijn er veel
thema’s die belangrijk zijn bij de keuze van een juiste
LED-driver.

= Zaken als power factor, efficiéntie bij lagere belastingen,
Inschakelpieken, rimpelspanning, hot swap
mogelijkheden, EMC, keurmerken, levensduur en
garantie bepalen de werkelijke kwaliteit van de LED-
driver en daarmee een belangrijk deel van de kwaliteit
en duurzaamheid van het totale verlichtingsconcepit.
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Lumotech Introduction

= Since 1978 Manufacturer of = LED drivers
(LED) lighting electronics = 5-100W LED drivers
= Part of Nualight group = Wide current and voltage
= Design & development in NL ranges
= Manufacturing in Poland = Low inrush current
= Syear warranty = Motion sensors

= Office motions detectors
= High bay motion detectors

= Low Voltage 1-10 Volt
motion detectors
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EMEA Lighting Driver Market
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Market Development Indoor LED Drivers Europe

800 -
700 —/
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500 -
400 -
300 —/
200 —/
100 -

2012 2013 2014 2015 2016 2017

m Spot, down, wall ™ Linear, high & low bay
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Driver specifications

and what they meafi for your product!
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CV, CC, Voltage and current ranges

= Constant voltage for applications where the LED topology is not pre-
defined.

= Constant current is the more efficient technology. Use where possible.

= Voltage range defines variety of LED emitter structures to be supported
by one single driver.

= This defines the amount of driver SKU’s needed in stock.

= Fixed vs. variable current
= Fixed is most cost effective and doesn’t require configuration.
= Variable current reduces SKU'’s

= Variable current supports backward
compatibility of fixtures for future generations
of emitters (CoB, MP, HP LED’s)

= Example L0O5040: 7-55V, 100-1000mA
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High efficiency and PF for wide range of loading

Powerfactor
T D -
= Flat PF and efficiency
curves ensure that wide
current and voltage
range support is usable

10,0 15,0 20,0 25,0 30,0 35,0 40,0 I n p raCtI Ce
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Output power (Watt)

Efficiency = Check whether driver
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e efficiency 230V 1A === efficiency 110V 1A
efficiency 230V 700mA = = = efficiency 110V 700mA
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Dimming

= Visual effect vs. energy saving

= Dimming to 20% provides high level of comfort and safety while
providing significant savings
= For really dimly lit environments you need 1% or less.

= Lowest dimming level

* |In % (for PWM dimming)
= Orin minimum current level (for linear dimming)

= Flicker free dimming
= PWM vs. linear
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Ripple current

= Flicker
= High level of 100Hz ripple can cause visual discomfort.
<10% is advised.

= System reliability
= Ripple current is important at high currents.

= |n order to ensure a good LED lifetime it is essential not to
overdrive the LEDs

= Current density is affecting catastrophic failures in LED’s
= Lumileds advises <30% ripple at
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Inrush current

= |nrush current defines the amount of drivers that can be
connected to one circuit breaker

= ook for circuit breaker related specifications in driver
datasheet

Maximum number of drivers on automatic circuit breakers

Automaticcircuit breaker type C10 c13 C16 c20 B10 B13

LO5060 18 23 28 35 18 23
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On/Off dynamic behaviour

= How long does it take for the driver to start?

= How long does it take for the driver to switch off?
= Does the driver start without flicker?

= Does the driver switch-off without flicker?

= Does the driver start at the original dimming level?

= Avoid surprises and test for multiple scenarios
= High and low dimming settings.
= Different loads
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Protections

= Thermal protection

= Shutdown vs dimming.
= Active overcurrent protection

= Hot-swapping of LED strings without damaging them?
= Active overload protection

= Active power limiting?
= Short-circuit protection

= Automatic recovery?
= No-load operation

= Look at the output voltage in no-load operation.
= Surge protection

= diff. & common surge protection
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EMI

= Check for headroom vs. standards. (EN55015,
EN61000)

= Driver behaviour with resistive load and short wires is not
representative of real life fixture.
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Safety

IEC61347
= Safety for lamp control gear
= SELV
= Safe low voltage
= CE
= Mandatory — self certification
= ENEC
= Voluntary — external certification by accredited body

= Regional specific standards
= CB, UL, CCC, Ghost, RCM,.......
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Reliability

=  MTBF (Mean Time Between
Failures)

= Failure mechanism: Semi-
conductor components, MOSFETS,
diodes, ICs, optocouplers...

= QOrder of magnitude: >300Khours

Capacitor Life (hours)

= Lifetime 30000
= Primary failure mechanism in =
drivers: Electrolytic capacitors 220,000
= [nfluence factors: load and 200000
temperature -
= Elco’s come in all quality grades..... 0000 |
=  Check for which Tc the lifetime has [ J—

25 35 45 55 B85

been specified!

Ambient Temperature
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Warranty

= Warranty duration
= Warranty conditions and exclusions

= For what usage (lifetime, max temperature, etc.) has the
warranty been specified.
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Checklist driver specification

Voltage range
Current range -
Dimming =
PF .
Efficiency '
Inrush current

Output current ripple

Protections

EMC

THD There is so much more to
Approvals : ,
Reliability selecting an LED driver

Warranty than cost only!
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