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LED applicaties voor designers, engineers en lichtarchitecten




Outline

« LED Device Trends

 LED Measurement Applications
— Key requirements
. — Testing standards
- New equipment
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LED device trends ar“driving
measurement equipment

rojected Trend for Low Power
Devices (0.5 - 1W, 25 - 75 Lumens)

Voltage (V)

# Actual Voltage Trend Medium
Power (1.5 - 3W, 75 - 225 Lumens)

/. More Recent Trend High Power
COBs amd LED Modules (3W+,
300+ Lumens)
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New COB arrays and LED high power modules exceed voltage, current and light measurement capabilities of existing test equipment.
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Typical LED measurements

- * Reliability, Lumen Maintenance Testing
— HTOL, PTMCL, LM-80

» Electro-optical Characterization
— L-I, L-1-V, Quantum Efficiency,

Production Testing
— Vf sorting, color binning

rmal Characterization
Thermal Impedance
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Lumen maintena
reliability testing

« Key Standards:
— |[ES LM-80 Lumen Maintenance Test
— |[ES TM-21 Lumen Maintenance Projection

- Testing Requirements
- Multiple testing temperatures
Temperature monitoring _
tiple devices (DUTSs) — soir
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Series drive Is now typical
for reliability testing

« Series drive is more efficient
e Supports many more DUTS
* More sophisticated circuit
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Models from 50V-400V,
10mA-64A
DC, Pulsed current

Individual current control |

Up to 120 3V
LEDs/channel, 960
LEDs/module, 30,720
LEDs/system




LED failure mode
must be considered

e Short circuit — LED VT drops to near 0V,
light output decreases or stops

« Open circuit — LED Vf increases to near
Infinity, no light output

Vlany open circuit failures are preceded by a
rt circuit failure :
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ITCS Performance
example 2: 4, 50W, 4500 Lumen arrays

S50W Array on
N+1 load board
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H M Ser i S Integrating Hemisphere Type
Total Luminous Flux Measurement System

Totally Totally New Concept Device Ensures the Accurate and Reliable ~ Hemisphere Geomet I_'_y ____________
Measurements for Surface llluminants such as a Backlight

Feat1 Maximized Data Accuracy Feat2 Easy Operation to Measure Surface llluminant

= No self-absorption errors because only the illuminants is located in m Symmetrical light distribution by the specular and real image minimizes

Photo-
the optical integrating space. integrating error. detector Audi L #
W Sensitivity is doubled by utilizing the mirror reflection. W Backlight-like surface illuminants are accurately measured. arytane !
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Lamp-driving Device
(Inside) Lamp

Perfect Reflecting

Self-absorption Lamp-driving Device Atthe center of Sphere
of Lamps (Outside) = Spatial distrbution of lumi- Specular image

nous is biased to the haf by thémikTor :
Baflle = So bsorpion o lamp ! Diffuser Surface
s ! aupportar ncreases =
detector o .,
Photo- Rad .,
detector 0l s,
At the sphere wall & . o . .
= Optialtegrating space $ Sgﬁﬁf:r:m%?e % ™ Integrating sphere is constructed
is sugged and an illumi- G B ,_O\; .
napchRoT i ch e  Because of the mirror image an iluminance on { i py the specular image and the real
E rr‘::‘g‘f;‘f“;"ﬁiﬂm o the wall s high intensity and good uniformity. image.
w Lamp supporter and driving device are out of the sy 3
Lamp Baffle Lamp duod by deirsatig tie optical negrating #pecs, ® Lamp supporter and driving device

Real image are out of integrating sphere.

Feat3 Compact

Featd Ghangeable the Operating Direction of a Lamp

W Only 1/2 space required comparing with Sphere type. W Changeable on the lighting
W To change the sample only the small window is used.
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To change the sample, the sphere must be To change the sample, only the small window is Base-Up Lighting * Base-Side Lighting » Base-Down Lighting
fully-opened. Inside wall is exposed and easily used and stained less. Further only 1/2 space re-

stained. quired comparing with Sphere,

@ 1000mm Hemisphere p-

ember 2013



ALMS allows vou
trends sooner

* Typical photometric systems
have variability of 1-2%

~ » The variability makes it difficult
- to spot trends, requiring longer
test times

MS variability is 0.05-0.1%

the ALMS you can see
‘sooner allowing you to
test times and make
J process changes
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| Typical LED Measurements

* Reliability, Lumen maintenance testing
— HTOL, PTMCL, LM-80

‘ | * Electro-optical characterization
- — Flux, Chromaticity , L-I, L-I-V, Quantum Efficiency,

~* Production testing
— Vf sorting, color binning

hermal characterization
e, Thermal Impedance
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" Electro-Optical Characte

Key standards:
— CIE 127 Measurement of LEDs

— |ES LM-79 Electrical and Photometric
Measurements

— IES LM-85 High Power LED Electrical a
Photometric Measurements

ES LM-82 Characterization
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Electro-Optical Characterization

* New testing requirements:
— Pulsed optical measurements
— Temperature control

~ * Trends impacting instruments:
. — Higher voltages
— Higher currents
igher luminous flux
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Additional

 Warming up of DUT In Integrating
sphere can take a lot of time.

 Normally: many tests to be done;
- limited number of sphere available.

. Solution: pre-stabilize outside
phere and mount luminaire
ght be on into sphere
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—

Magnetic 4Pi post baffle installsin |
seconds with no tools needed.

Magnetic Hot Swap slot baffle
removes with no tools allowing
customer to bring in pre burned in
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White foam fills
the gap.

The parting line
between the
foam will hold
the DUT wires
in place when

opening and
closing the
sphere!

Adjustment Lever
allows installing 4Pi
post to be done tool
free
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4Pi post will have a built in electrical
connector. The mating connector will be
hardwired into each of the two mounting
blocks. This will allow the post to simply
‘plug’ into the mounting block and

eliminate feeding banana plugs through
the block along with bundles of wire.
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" Conclusion

 LEDs are trending to higher voltages an
higher powers

« Measurements that used to be easy are
now challenging

« Standards bodies have developed new
testing methods using pulsing and thermal
control to meet these challenges

b managers should ensure equi
S the capability to meet thes
the capacity to grow to m
needs.
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