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Technical trend and case study of CoB in shop lighting
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Purpose of Shop lighting - passersby into customers
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Main types of luminaire and CoB in shop lighting
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The law of Etendue: interaction of FWHM, CBCP, LES

The product of light emitting area and

A1 Q 1 = Az Q 2 solid angle is always constant and can
only be increased. (A;xQ; =A,XQ,)
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How to achieve higher CPCB?
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Simulation: LED spotlight design with different LES
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Luminous E s
Flux Efficacy 100 98 17 Imw 3 —
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Efficacy 3600 2200 1260 cd/W Radiation half angle in °
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Influence of chip technology on LES of CoBs?
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Volume-emitter CoB . Surface-emitter CoB
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chip area usage:
~25%

chip area usage:
30%~50%
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Challenge of narrow angle reflector design
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Facetted Reflectors Scattering Reflectors
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Improve light mixing by facets or scatter

~ Smooth 12x12 facets 24x24 facets 36x36 facets
FWHM 12,3° FWHM 23,5° FWHM 13,7° FWHM 13,0°

CBCP 12kcd CBCP 7,4kcd CBCP 12kcd CBCP 12kcd
Smooth 0,2° scatter 0,5° scatter 0,9° scatter
FWHM 12,3° FWHM 12,5° FWHM 13,7° FWHM 15,7°
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CBCP 12kcd CBCP 12kcd CBCP 12kcd CBCP 10,5kcd
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Example of real spotlight optics with facets
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Can CoB achieve high CRI?
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Different metrics for color rendering

The results confirm the outcome of the booth experiments:
the Qp, Qg and FCI metrics correspond best to the visual observations.

. Meeting table
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® LED SPOR
' erall table  Maturabsess of Coloufulness of Maturainess of  Naturalness of
Appearance e obpects the abjects® e wooden the Puand
Rakbe
CQS CQs Qp Qg
CCTIK] |~ Duv Ra R9 V7.5 v9.2 V7.5 V7.5 FCl
LED SPD1 4089 -0.0042 79 56 84 83 98 117 145
LED SPD2 4089 0.0036 80 58 86 87 97 113 141
LED SPD3 4026 -0.0033 82 48 86 85 96 111 132
FL 4000 K 3800 0.0047 81 7 80 81 80 96 105

colour rendering index (Ra), colour quality scale (CQS),
colour preference scale (Qp), feeling of contrast index (FCI)
Resource: SSL4EU Newsletter #5 July 2013
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Trends towards different “white light”
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Case study of P9 and S19 in spot light design

Reflector Efficacy
LE““"‘* (FWHMands-ze) mm m/w) | P m

Track SOLERIQ 2000 NATA12°

Spot light P9 Im D=75mm,H=43mm 1564 Im 23.1W 67.7 Im/w 17157 cd

Ceiling SOLERIQ 2500 Kingesion 15° o
spot light S 19 Im B, =SS 1812 Im 26.5W 68.4Im/w 14893 cd 14.2
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A future trend to higher efficacy and higher luminance

A future trend to higher efficacy and lower cost for SSL LEDs:
core-shell InGaN/GaN microrod LED structures

GECCO -

core shell micro rod LEDs
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