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microtec ...focussed on quality.

>
Your partner for opto + microelectronics
MICIO
tec..
Independent and neutral testlab for optos
State-of-the-art equipment []
One-stop quality
Test of electronic and optoelectronic components & Mt
Qualifications according to GmbH
AEC-Q 100/200, ESCC, DIN, IEC, Telcordia, MIL, JEDEC oualfication
Failure analysis | and
Technical consulting P
Logistics / supply chain service Cgf]gggg‘rfts
... from chip level to PBA
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microtec - target markets
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Why selection of LEDs ?

>
Wafer level: mt|cro
40 % of the total cost for wafer manufacturing testlal for opto+
60 % of the total cost for following processes [
Cost improvement
microtec
GmbH
Component level:

. e . . . Qualification
high sensitivity of the human eye on differences in colour and and
brightness of LEDs Reliability

of opto?
Customer acceptance components
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Selection of LEDs - examples

>
For application in the high reliability markets:
MICIO
fec..
. Quality assurance by detection of potential g A
early failures
- Operating conditions exceeding the supplier —
specification GmbH
- Reduction of differences in brightness for Qualification
automotive displays / Railway signals / traffic Re;‘;‘b‘?“w
lights of opto-

electronic
components

. Safe lighting for medical instruments
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Selection parameters - overview

Aim: Usage of standard LEDs for
specific high reliability applications "i:'&';o

testiab for opto+
microelectronics

To reach and guarantee relevant parameters g
(e.g. limited brightness, colour specifications)

microtec
Selection parameters, eg. GmbH
Luminous intensity, luminous flux Qualification
(Emission of luminous flux, radiating power) and
. . . Reliability
Radiation characteristics of opto-

. . . . electronic
(Luminous intensity as a function of the reflected beam angle) components

Chromaticity coordinate, wavelength
(defined XY-parameters of the LED in the CIE-diagram)
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Selection by chromaticity coordinates

>
chromaticity coordinates
Chromaticity diagram MICIro
y g fec..
Coordinates in the A s microslectronics
CIE — diagram [ - O
The entire visible colours L
are inside the diagram | S microtec
_ |x'500nm kil GmbH
Spectral colours are on
the edge of the diagram Qua'::jt'on
Reliability
of opto-
electronic
components
g’
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Difference In coordinates — ex. 1

Comparison of chromaticity coordinates of
5 mm LEDs yellow, from different manufacturers
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Difference In coordinates — ex. 2 ‘)

Comparison of chromaticity coordinates of

5 mm LEDs yellow, from different manufacturers )
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Production test of LEDs

Quality assurance by testing
on wafer level

microtec
(image: SiissMicrotec) GmbH
Qualification
and
on component level Reliabilty
of opto-
electronic
components
(image: Ismeca)
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Classification of LEDs

Aim: Compliance to laser safety requirements

CE conformity requires classification according to
DIN EN 60825-1 for all products with LEDs

LEDs are classified according to laser standards

A modified standard is in preparation (LEDs will be removed from
the scope of the standard)

New standard for LEDs will be: IEC 62471
Classification is based on optical measurements

Main parameters for classification:
Size of apparent source (a smaller size is more critical)
Spectrum (blue colour is more critical than red colour)
Luminous intensity

microtec
GmbH

Qualification
and
Reliability
of opto-
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Benefits of selection

LEDs fulfill the optical parameters of light bulbs

Development of new applications and markets
>> LEDs substitute light bulbs*

,Low-Cost”“ LEDs for high level requirements
Improvement of quality for specific applications

Several LEDs in one panel result in a
homogeneous brightness and colour

Eye safety requirements can be guaranteed

microtec
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Qualification « Reliability

>
Target:
Products should fulfill highest requirements on
achievement and reliability. -
Qualification and production tests are strongly
reqU|red microtec
GmbH
. . o Qualification
Examined Reliability and
Reliability
exceeds clettoni
components
Qualification
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Qualification 1 « Reliability

component qualification means:

Check of requirements concerning
« optical and electrical parameter
 mechanical stability
e environmental conditions

based on
e international standards
e customer requirements
Snap-shot at a certain point in time

e.g. on the end of the development phase

microtec
GmbH

Qualification
and
Reliability
of opto-
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Qualification 2 « Reliability

Component-Qualification, .... why ?
. Early uncovering of weak points

. Assessments regarding long time behaviour
In a certain time frame

. Reduction of loss-costs
Elimination of early failures
Reduction of field losses

. Prevents loss
of image

. Basis of decision for
release and operation

microtec
GmbH

Qualification
and
Reliability
of opto-

electronic
components
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Qualification 3 « Reliability

Qualification- Standards

sectoral standards application
Telcordia GR 468-Core Telecommunication
AEC-Q 101 Automotive
ESCC 9020 Aerospace
MIL — STD 883

or

customized requirements

microtec
GmbH

Qualification
and
Reliability
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Qualification « Reliability 1

The view of reliability contains more ......

Component tests under online monitoring of the relevant
parameters up to end-of-life

» Failure analysis, failure mechanism
» Definition of failure criteria

» Life span statement based on probability calculation

Comprehension of subcomponents of the modules

e Qualification of the subcomponents
« Lot by Lot" control

« Consideration of the field losses and possible necessary
corrective actions

Information of storage and production conditions
,Lot by lot* monitoring of the module and consideration of
the field losses

continuous monitoring of the reliability

microtec
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Comparison LED - light bulb

Advantages from LEDs over a light bulb:

-considerably longer lifetime

- continuous degradation of the optical parameters
- in general no blackouts

- smaller wattage (less dissipation loss)

- more robust against mechanical stress

- smaller outline dimensions more freedom for
creative design

4
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Degradation behaviour

Luminous intensity under life test (2,000h)
- comparison between LED & light bulb

microtec
GmbH

Light bulb L
o Ry Qualification

Alsualul snoulwnT

and

Reliability
of opto-
electronic
components

time
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Reliability test of LEDs

Factors which determine aging

Junction-Temperature
Degradation of brightness by 1% per T (white)

e ambient temperature
e current feed
e |oss of heat

Current

Diffusion of the plastic housing
« UV radiation

Aging of the fluorescence coloring

at luminescence conversion LEDs

Storage temperature
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Reliability test equipment for LEDs 1

Requirements:

Different operating conditions
* Pulse conditions
« CW operation

Reproducable measurements
e Luminous flux
e [llumination
e Color coordinates
e U/l
Constant climatic conditions for the DUT
* Defined temperature
e Constant thermal flow
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Reliability test equipment for LEDs 2

>
Requirements:
Stable mechanical coupling
LED « Detector O
Measured data storage
Criterion of blackout ( End of life ,EOL" ) |
» Decrease of the light achievement of 20% at 50.000h méf;f,ic
decrease of 0,8% at 2000h ouaticat
High requirements on data accuracy and
. Reliabilit
Assumptions for o oto-
electronic
reproducible measuring conditions and components
basis for statistic evaluations
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Reliability test of LEDs / Brightness 1

Progression of luminous intensity under life test (2,000h / T = 75<C).
LED 1D ... 4D/ 5 mm/ white 30°

1000h
2000h

microtec
GmbH

Qualification

’ and

Reliability
of opto-
electronic
components

Degradation forward voltage UF life test (2,000h / T = 75C).
LED 1D ... 4D/ 5 mm / white 30°
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Reliability test of LEDs / Brightness 2

Progression of luminous intensity under life test (2,000h / T = 75<C).
LED 1D ... 4D/ 5 mm/ yellow 30°

Degradation forward voltage UF life test (2,000h / T = 75C).
LED 1D ... 4D/ 5 mm/ yellow 30°

4

microtec
GmbH

Qualification
and
Reliability
of opto-

electronic
components

microtec GmbH / Reinhard Pusch - Qualification and reliability tests on LEDs - April 2007

27



Reliability test of LEDs / Brightness 3

Progression of luminous intensity under life test (2,000h / T = 75<C).
LED 1D ... 4D/ 5 mm/ white 40°

Degradation forward voltage UF life test (2,000h / T = 75C).
LED 1D ... 4D/ 5 mm / white 40°

4
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Reliability - chromaticity coordinate

Shift of chromaticity coordinates - life test (0 h and 2,000h).
LED 1D ... 2D/ 5 mm / green 30°
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Conclusion

Extensive tests help to
. define parameters accurately

eliminate early failures
estimate and increase life time
Improve guality

In total, quality testing saves money
during LED production, even for
assumed ,low-cost” LEDs.
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