Looking Past The Marketing

Does using quality components always deliver a quality or equal
product ?
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Today’s topics

What is a quality Luminaire and what do you want it to deliver ?
Luminaire design requirements the manufacturer needs to consider
Not all LEDs are equal, important considerations

A reliable supply chain from component to end customer
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Covering the main points of LEDs failing and why, then how to
avoid the problems.
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What is a quality Luminaire and what do you want it to
deliver?

a * CRIlevel

* Lumen output
« Optical control
« CCT with tight binning control
« Long life 50,000 hrs
« Low energy consumption
« Quality finish
« Meets the required standards and regulations
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Luminaire design requirements the manufacturer needs to
consider and the critical components

« LED selection, type and how many
* Optics

* Heatsink

- PCB

* Driver (power supply)

« Connectors

« Materials for the body
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Typical breakdown of costs in an LED Lighting System system
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Around 30% system cost is for the LEDs,
so the LED is still the first focus
component when cutting corners to save
cost

Often at face value, a quality LED looks
the same as a cheap copy but even
using quality LEDs does not always
mean an alternative product will deliver
the same specifications levels of
performance if the rest of the
components or product design is poor
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Can you spot the difference ?
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They look the same, but are they both built around the same
components ?
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Not All LEDs Are Equal

LED Lifetime:

Definition and influences
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LED lifetime: Definition and influences

MTTF (Mean Time To Failure) figures for single LEDs are usually in excess of a
million hours but external causes that could impact lifetime and reliability of the

LED are not taken into account
LED end of life (EOL) for lighting is defined as the time after which the luminous flux of 50% of
a batch of LEDs (B50) has reached 70% (L70) of its’ original value. At EOL......

— The LEDs are still usable (i.e. they have not failed catastrophically)

— The degradation in light output is only just noticeable

Limiting factors for LED lifetime (manufacturer controlled)....
— Degradation of the optical properties of the LED package (extraction efficiency)

— Phosphor degradation
— Package and LED die robustness and reliability

Limiting factors for LED lifetime (application controlled)....
— The average temperature of the LED die (T}, the junction temperature)
— The (forward) current being driven through the LED (l;)
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Lumen Maintenance
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LED Lifetime: External influences

SU70 5.0kV x900 SE(M)

Factors external to the LED can have a
dramatic effect on lifetime and even
lead to catastrophic failures

The obvious causes......
— Mechanical damage
— Electrical overstress
— Thermal overstress
— Static damage during or post assembly

The less obvious causes....
— Atmospheric corrosion

— Chemical attack accelerated
by encapsulation

— Humidity
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Investigating LED Lifetime &
Reliability:

LEDs from the inside out
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LEDs — From the inside out: 1 - The LED die and contacts

Type and main cause of degradation or failure...

— Contact failure or degradation of contact to the LED die back
or top surface and / or leadframe

» Excessive temperature cycling, mechanical damage to or force via
the lens, environmental influences

— Damage to die structure and / or surface metalisation. Die
cracking, fused bond wire
» Electrical overstress (excessive current)
— Change of LED characteristics, rapid reduction in light output
» Static damage

Minimise the risks...
— Good thermal management

— Avoid mechanical damage or excessive
force on the lens

— Good ESD protection in production / handling
— Protect against excessive current
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LEDs — From the inside out:
2 - The phosphor layer or phosphor filled encapsulate

Type and main cause of degradation...

— Reduction in phosphor conversion
efficiency (particularly red phosphors)
causes colour to shift towards blue with
consequent reduction in light output

* Temperature
* Very high DC drive current
* Humidity

Minimise the risks...
— Thermal management

— Avoid very high drive currents if
possible

— Protect against high humidity

— Check real lifetime test reports e.g.
LM8O for evidence of good colour
stability of warm white colours e.qg.
3000K

— Choose a quality LED supplier with
a good track record
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Investigating LED lifetime and reliability:
The environment and protection

Now that we’ve covered the LED we will work outwards from the LED to the
surrounding atmosphere to investigate how various factors will influence the LED
lifetime and reliability and how the risks can be minimised

Enclosure
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Protective coating Solder joint
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® Investigating LED lifetime and reliability:
Solder joint quality and reliability
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Crack starts at side
of solder joint.

Potential issues and their main causes...

— Solder joint cracks and fractures in the
field over time

* Mismatch between the coefficient of thermal
expansion (CTE) of the LED substrate and
metal core PCB

» Ceramic substrate LEDs
» Large physical LED size
» Extreme temperature variations
— Voids in solder joint to thermal pad
increases thermal resistance causing LED
overheating
* Incorrect solder paste stencilling

inhibits outgassing
Minimise the risks....
— Use smaller size ceramic based LED
— Change PCB material

— Ensure solder paste stencil meets
manufacturers guidelines
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Investigating LED Lifetime &
Reliability:

Enclosures and the application environment

N\\OW/ ‘ Lighting \/ | Five Years Out



17

The enclosure design

Potential issues and their main causes
— Fully sealed enclosures trap any

chemicals released by materials used in
the enclosure construction creating a
micro environment. Certain chemicals
can attack LEDs and cause rapid light
output degradation e.g.

* Adhesives and their activators

» Certain rubber gasket materials

+  VOC'’s used to clean PCBs

Minimise the risks
— Avoid fully sealed enclosures if possible

— Check the compatibility of the
adhesives, gaskets and materials used
in the construction of your enclosure
with LEDs
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The Component supply chain
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Lighting view: Electronic
component is a ballast

In The Past...

Simple Supply chain, wholesalers or stockists, few manufactured parts
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http://www.google.co.uk/imgres?imgurl=http://lightingpro.com.au/catalog/images/15W_T8_fluorescent_tube.JPG&imgrefurl=http://lightingpro.com.au/catalog/index.php?cPath=25_31&usg=__BaJOeHSeroUbBhHOX8H52kELiL4=&h=300&w=400&sz=20&hl=en&start=13&zoom=1&um=1&itbs=1&tbnid=VQsEQ_--VQX68M:&tbnh=93&tbnw=124&prev=/images?q=pictures+of+fluorescent+tube&um=1&hl=en&tbs=isch:1
http://www.google.co.uk/imgres?imgurl=http://www.sparkfun.com/tutorial/BallastRetrofit/Pics/new_ballast_3.jpg&imgrefurl=http://www.sparkfun.com/commerce/tutorial_info.php?tutorials_id=126&usg=__HO8EBv746UyVahGv6YxjoRUA4Bs=&h=501&w=792&sz=230&hl=en&start=20&zoom=1&um=1&itbs=1&tbnid=q7eAysSXp95JNM:&tbnh=90&tbnw=143&prev=/images?q=pictures+of+ballast&um=1&hl=en&tbs=isch:1
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Complexity Has Changed the Industry:
Lighting and Electronics Converge
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http://www.google.co.uk/imgres?imgurl=http://pictures.xbox-scene.com/xbox360/cpu/heatsink4-2.jpg&imgrefurl=http://www.xbox-scene.com/xbox1data/sep/EEAEppFkVlBkgkYUQl.php&usg=__ciyudpS41nB8LgTAVvHBij9_qHI=&h=480&w=640&sz=40&hl=en&start=7&zoom=1&um=1&itbs=1&tbnid=E79H7hVD162XvM:&tbnh=103&tbnw=137&prev=/images?q=pictures+of+heatsink&um=1&hl=en&tbs=isch:1
http://www.google.co.uk/imgres?imgurl=http://www.harting-connectivity-networks.de/imperia/md/images/lg/hartingconnectivitynetworks/products/multi-coaxialconnectorsystemminicoax/01_multi-coaxial_connector_system_mini_coax_700_500x333.jpg&imgrefurl=http://www.harting-connectivity-networks.de/en/produkte/produktauswahl/koaxiales-mehrfachsteckverbinder-system-mini-coax&usg=__irwNHN0-ac7t6a66vOoryKylfDA=&h=333&w=500&sz=36&hl=en&start=1&zoom=1&um=1&itbs=1&tbnid=-KqNU68uCd3SCM:&tbnh=87&tbnw=130&prev=/images?q=pictures+of+connector&um=1&hl=en&tbs=isch:1
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Importance of selecting a manufacturer that uses a quality
global supply chain

What to look out for
» Suppliers that work to ISO9001 standards

— Offer full traceability of components

» Only use official franchised distributors

— No risk of counter fit parts
— Full technical support and backup
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Conclusion:

Is your application doomed to fail?
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Conclusion: Is your application doomed to fail?

Most definitely not!!

— There are thousands of LED based applications that, after careful consideration
and design have been operating successfully and without issue for a number of
years.

— Consider only using manufacturers that use quality LEDs and components from
reputable manufacturers and suppliers that can support reliability claims with
documented test results

— Make it clear on the specification that alternatives products or components must
be approved and agreed

— Make sure the contractor knows and understands the risk of using lower quality
products
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Thank you for your time and
attention

Visit
LED Data supplied by Cree and Osram Opto
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