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Energy Star testing results (August 2007)

NTested products showed that off
overstated by 25 to 35% and Lumen output is overstated by
30 to 95 %o0.

Report: “OpgelLed” by Dutch Metrology Institute (NMI/VSL)

“Itis very clear that there are products on the market which by
nNo means achieve what the manuf
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Basic wafer tested for a
fraction of a second and at a

Junction Temperature of
25°C
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Basic wafer tested for a
fraction of a second and at a

Junction Temperature of
25°C

In practice wafers operate at
higher temperatures




LED.....Guidance for specifiers
Manufacturers Data
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Junction Temperature
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Silicone Lens

WaferTemp ———w | )
\ > Cathode

™ Bond Wire
“LED Chip

Board Temp
Bond Layer

Ceramic Substrate

Metal Interconnect Layer
Thermal Pad

(electrically isolated)



LED

» Measurement of board

temperature using a
thermocouple.
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Calculate junction
temperature using

thermal resistance of the

LED.
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Predicting Life
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Create an Audit Trall

Luminaire LED Junction temp Performance

Data
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Maintenance Factors
@ LED
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Ambient temperature

Effect of measurement temperature on performance
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Specifying the performance of LED’s
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.M”
IEC/ENERGY STAR

7-step ellipse i.e. Cat 3
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Colour Rendering

General Colours Ra8

+ Special Colours = Ral4

The Colour Rendering Index Ra8 uses 8 general colours

Ra8 is not trustable for LED’s due to their spectra

The addition of 7 ‘Special’ colours including Red, Yellow, Blue, Green gives better results

Hence use Ral4
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Standards

Product type Safety Standard Performance Standard
LED lamps IEC 62560 Edition 1 IEC 62612/PAS
Publication expected 2010 Publicly Available Specification
LED Drivers IEC 61347-2-13 IEC 62384
Published 2006 Published 2006
LED Modules IEC 62031 Edition 1 Draft under preparation
Publication 2008
LED Luminaires IEC 60598-1 No standard
LED products IEC TS 62504 Terms and Definitions for LED’s and LED

modules in general lighting

Note:
IEC Standards become European Standards automatically.
IEC Standards are used as basis for National Standards in many Countries (including Japan and China)
USA has often National Standards that (partly) deviate from IEC. UL Safety standards are not identical to IEC standards.
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Guidelines for Specification
of LED Lighting Products

This document is approved for use by the following:

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn [
uuuuuuuuuuuuu TE 3 s Dess [ Saciety of Light and Lighting I1ALD
stit: of Lighti ghting Industry Federation International Association of Li ghting
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Performance Data

LED DATA
AVlanufacturer of the LED package
ADepreciation curves for the LED package at an ambient temperature of 25°C

LUMINAIRE DATA at an ambient of 25°C (15°C for Exterior luminaires)
AThe board temperature T, .., of the LED package

A Correlated Colour Temperature, CCT (+ shift over life)

A Colour rendering index, CRI (+ shift over life)

A Luminaire lumen output

A Luminaire power

A Luminaire efficacy

A Luminaire Life which should always be qualified by:
A Lumen depreciation / maintenance (eg L80)
A Failures over life (eg F10)
A Real hours used to calculate life



