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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LAMPS, LIGHT SOURCES AND LED PACKAGES FOR
ROAD VEHICLES — PERFORMANCE REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all

inte
this
Tec

Pubjication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inf
in the subject dealt with may participate in this preparatory work. International, governmental ai

gov

withl the International Organization for Standardization (ISO) in accordance with Conditions determ
agrgeement between the two organizations.

2) The
con
inte

3) IEC

Conpmittees in that sense. While all reasonable efforts are made to-ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the ‘way in which they are used or

mis

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ

tran|

between any IEC Publication and the corresponding national or regional publication shall be clearly indi

the

5) IEC
ass
ser

6) Al
7) No

members of its technical committees-and IEC National Committees for any personal injury, property dar
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe

exp

Publications.

8) Attg
indi

9) Attgntion is drawn to the possibility that some of the elements of this IEC Publication may be the su

patq

This 1
made
has b

national electrotechnical committees (IEC National Committees). The object of IEC is to
Fnational co-operation on all questions concerning standardization in the electrical and electronic-fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refesred, to 32

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

formal decisions or agreements of IEC on technical matters express, as neatly, as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

Publications have the form of recommendations for international tse”and are accepted by IEC |

nterpretation by any end user.

sparently to the maximum extent possible in their national and regional publications. Any div

atter.

itself does not provide any attestation of conformity. Independent certification bodies provide co
pssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification,bodies.

sers should ensure that they have the latest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual expd

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot

Epensable for the cerrect application of this publication.

nt rights. IECG, shall not be held responsible for identifying any or all such patent rights.

edline-version of the official IEC Standard allows the user to identify the ch
to-the previous edition. A vertical bar appears in the margin wherever a ¢

romote
Ids. To
Cations,
s “IEC
erested
d non-
closely
ned by

hational
rom all

National
of IEC
for any

cations
brgence
Cated in

formity
for any

rts and
hage or
ps) and
er |[EC

ntion is drawn to the-Normative references cited in this publication. Use of the referenced publicdtions is

bject of

Anges
nange

ben/made. Additions are in green text, deletions are in strikethrough red text
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International Standard IEC 60810 has been prepared by subcommittee 34A: Lamps, of IEC
technical committee 34: Lamps and related equipment.

This

fifth edition cancels and replaces the fourth edition published in 2014 and
Amendment 1:2017. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) update and clarification of the title and scope;

b) introduction of new LED light sources;

c) int
d) int

The tqg

foduction of requirements for LED light sources;
roduction of guidelines on LED package robustness validation for LED packages.

xt of this International Standard is based on the following documents:

FDIS Report on voting
34A/2021/FDIS 34A/2033/RVD

Full information on the voting for the approval of this International Standard can be found in

the report on voting indicated in the above table.

This document has been drafted in accordance with the€ ISO/IEC Directives, Part 2.

The committee has decided that the contents of thissfdocument will remain unchanged until the

stabilify date indicated on the IEC website undey "“http://webstore.iec.ch” in the data reldted to

the specific document. At this date, the document will be

e reg¢onfirmed,

. wilhdrawn,

o replaced by a revised edition, or

e anjended.
IMPORTANT - The ."colour inside' logo on the cover page of this publication indi¢ates
that [ it contains' colours which are considered to be useful for the coJrect
unddrstanding"of its contents. Users should therefore print this document using a

colo

ir printer.



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

-10 - IEC 60810:2017 RLV © IEC 2017

LAMPS, LIGHT SOURCES AND LED PACKAGES FOR
ROAD VEHICLES — PERFORMANCE REQUIREMENTS

1 Scope

This document is applicable to lamps—{filament lamps, discharge lamps, LED light so

and L
and in
listed

scope]

It spe
teristig
and rqg
lamp

electri

For sq
tables

terior lighting. It is especially applicable to those lamps and light sources whi
n IEC 60809. However-the stand o-be used forotherlampsfalling un
Lof this-standard-

cifies requirements and test methods for the measurement of performance c
s such as lamp life, luminous flux maintenance, torsion strength} glass bulb st
sistance to vibration and shock. Moreover, information on température limits, ma
putlines and maximum tolerable voltage surges is given as-guidance for lightin
cal equipment design.

me of the requirements given in this document, reference is made to data gi
For lamps not listed in such tables, the relevant’data are supplied by the

manuflacturer or responsible vendor.

The
IEC 6
purpo

NOTE

(IEC 60
"filamer
the con

NOTE 3

NOTE 3
to desc

2 N

The fq
conter
cited 4

809. They are, however, not intended to-be used by authorities for legal type-ap
5EeS.

1 In the various vocabularies and standards, different terms are used for "incandescenf
050-845:1987, 845-07-04) and "discharge lamp" (IEC 60050-845:1987, 845-07-17). In this do
t lamp" and "discharge lamp" are used) However, where only “lamp” is written both types are meant
ext clearly shows that it applies to,one type only.

This document does not apply*to luminaires.

In this document, thetterm LED light source is used, in other standards the term LED lamps can
ibe similar products.

brmative references

llowing.documents are referred to in the text in such a way that some or all
t constitutes requirements of this document. For dated references, only the
pplies. For undated references, the latest edition of the referenced document (inc

urces)
lamps
th are
| o

harac-
rength
imum
g and

en in
lamp

erformance requirements are additional.te the basic requirements specified in

proval

lamp"
Cument,
unless

e used

their
dition
luding

any ar

......

IEC 60050 (all 1 onal £l cal Vooabul 1okl

IEC 60050-845, International Electrotechnical Vocabulary — Part 845: Lighting (available at
http://www.electropedia.org)

IEC 60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 1: Lamp caps

IEC 60068-2-14, Environmental testing — Part 2—14: Tests — Test N: Change of temperature
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IEC 60068-2-43, Environmental testing — Part 2-43: Tests — Test Kd: Hydrogen sulphide test
for contacts and connections

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

0
IEC 6(I)809:2014, Lamps for road vehicles — Dimensional, electrical andx [un
requir

CISPR 25, Vehicles, boats and internal combustion engines - Radio distul
charagteristics — Limits and methods of measurement for the protection of*on-board recg

ISO 7637-2:2011, Road vehicles — Electrical disturbances from egnduction and cougd
Part 2} Electrical transient conduction along supply lines only

ISO 10605, Road vehicles — Test methods for electrical\disturbances from electr
dischgrge

United Nations Vehicle Regulations — 1958 Agreement, Agreement concerning the adop
uniforin technical prescriptions for wheeled vehigles; equipment and parts which can bg
and/or be used on wheeled vehicles and the conditions for reciprocal recognition of app
grantdd on the basis of these prescriptions

(availgble at www.unece.org/trans/main/wp29/wp29regs.htmil)1

ments

D

Addendum 36: Regulation No. 37, -Uniform provisions concerning the approval of fi
lamps for use in approved lamp wits of power-driven vehicles and of their trailers

A andum 7 Ra Iniform nrovisions copcerning
1~ eRctHh—of——~€ O HOHR—PrOVSIORSGORGe - Agth

hinous

bance
ivers

ling —

pstatic

fion of
fitted
rovals

ament

ar foa
1=

#a_F E ! . % [ . E! . E .!
Addendum 47: Regulation No 48, Uniform provisions concerning the approval of vé
with regard to the installation of lighting and light-signalling devices

Addendum 100: (Regulation No. 101, Uniform provisions concerning the appro
papsenger cars\powered by an internal combustion engine only, or powered by a
elgctric power-train with regard to the measurement of the emission of carbon dioxig
fuel consumption and/or the measurement of electric energy consumption and €
ramge,and of categories M1 and N1 vehicles powered by an electric power train on

199G

hicles

val of
hybrid
e and
lectric
y with

Addendurr 2 Regutation NO. . Uniformm prov
adaptive front-lighting systems (AFS) for motor vehicles

roval of

Addendum 127: Regulation No. 128, Uniform provisions concerning the approval of light

emitting diode (LED) light sources for use in approved lamp units on power-driven

ESD22-A100D.C ! ity _bias i

JESD22-A101C, Steady-state temperature humidity bias life test

JESD22-A104D JESD22-A104E, Temperature cycling

1

Also known as The 1958 Agreement. In the text of this document the regulations under this agreement are

referred to as, for example, UN Regulation 37 or R37.
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JESD22-A105C, Power and temperature cycling
JESD22-A106B, Thermal shock

JESD22-A108D, Temperature, bias, and operating life

JESD22-A113F, Preconditioning of plastic surface mount devices prior to reliability testing

JESD22-A115C, Electrostatic discharge (ESD) sensitivity testing machine model (MM)

JESD22-BH04B—FExternalvisuat

JESD22-B103B, Vibration, variable frequency

JESD22-B110B, Mechanical shock

JESD22-B106D, Resistance to solder shock for through-hole mounted devices
JESD?2-B116:1998, Wire Bond Shear Test Method

JESD%1-50:2012-04, Overview of methodologies for the thermal measurement of single- and
multi-¢hip, single- and multi-pnjunction light-emitting diodes“(LEDs)

JESD%1-51:2012-04, Implementation of the electrical'test method for the measurement pf real
thermal resistance and impedance of light-emitting-diodes with exposed cooling surface
JESD%1-52:2012-04, Guidelines for combining CIE 127-2007 total flux measurements with
thermal measurements of leds with exposed.cooling surface

JESD%1-53:2012-05, Terms, definitions and units glossary for LED thermal testing
ANSI/|PC/ECA J-STD-002C, Solderability tests for component leads, terminations,| lugs,
terminals and wires

ANSI/ESDA/JEDEC J8-001-2012, Joint JEDEC/ESDA standard for electrostatic dis¢harge
sensitjvity testing human body model (HBM) — component level

MIL-S[TD-883E:2015, Visual Inspection Criteria

ZVEI ['Guldéline for Customer Notifications of Product and/or Process Changes (PGN) of
Electrpnie” Components specified for Automotive Applications” 4th revised Edition, Oftober

2016, Rev. 3

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-845 and
IEC 60809, and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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3.1
life

total time (expressed in hours) during which a lamp has been operated before it becomes
useless

Note 1 to entry: For filament lamps, it is considered to be so according to one of the following criteria:

a) the

end of life is the time when the filament fails;

b) the life of a dual-filament lamp is the time until either filament fails, if the lamp is tested in a switching cycle
involving alternative operation of both filaments.

3.2

characteristic life

T

TC

constgnt of the Weibull distribution indicating the time up to which 63,2 % of alnumper of
tested|lamps of the same type have ended their individual lives

3.3

life B

constgnt of the Weibull distribution indicating the time during which 8% of a number |of the
tested|lamps of the same type have reached the end of their individual lives

3.4

luminpus flux maintenance

ratio gf the luminous flux of a lamp at a given time inp~its life to its initial luminous flUx, the
lamp heing operated under specific conditions

EXAMPLE 1 L, is the time in hours to 70 % luminous flux maintenance.

EXAMPLE 2 Lg, is the time in hours to 50 % luminous flux maintenance.

3.5

initialjluminous flux

luminqus flux of a lamp measured after—the—agemg—speaﬂed—m—An%eeeG—ef—LEG—@@%@%%@MT
for filgment lamps or-in-Annex D-of this standard for discharge lamp in—Annext-pf-this
standgrd-for LED light sources'specified ageing

Note 1 fo entry: The ageingdis\specified in Annex C of IEC 60809:2014 for filament lamps or in Annex O of this
documgnt for discharge lamps\or in Annex | of this document for LED light sources.

3.6

rated value

value pf a characteristic specified for operation of a lamp at test voltage and/or other sp¢cified
conditjons

3.7

pinch temperature limit

maximum admissible pinch temperature to ensure satisfactory lamp performance in service

3.8

solder temperature limit
maximum admissible solder temperature to ensure satisfactory lamp performance in service

3.9

maximum lamp outline
contour limiting the space to be reserved for the lamp in the relevant equipment
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heavy-duty lamp
lamp which shall comply with the heavy-duty test conditions specified in Table B.2 of
IEC 60810 in addition to the requirements specified in IEC 60809

Note 1

3.1

to entry: A lamp is declared as heavy-duty by the manufacturer or responsible vendor.

life B4,
constant of the Weibull distribution indicating the time during which 10 % of a number of the

tested

3.12

lamps of the same type have reached the end of their individual lives

LED package

solid
electri

Note 1

Note 2

3.13
LED |
light s

Note 1
not req

3.13.1

ttate device embodying a p-n junction, emitting optical radiation when excited
C current

o entry: Examples are shown in Figure 1.

o entry: In UN terminology the term "LED" is used with the same definition.

P

Figure 1 — Examples ‘of LED packages

ght source
burce where the visible radiation-is 'emitted from one or more LED(s)

o entry: An LED light source mayor may not require an additional electronic controlgear and may
ire additional provisions for thermal management.

LED module

LED li

Note 1
and are

Note 2

ght source whichyean only be replaced with the use of mechanical tools

o entry: LED.modules are generally considered as components for use in trades, professions or in
generally'not intended for sale to the general public.

o enfry;® Examples are shown in Figures 2 and 3.

by an

or may

lustries

‘: Vorl

IEC

Figure 2 — Example of an LED module without integrated heatsink
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‘Vorl

IEC

Figure 3 — Example of an LED module with integrated heatsink

3.13.2
replageable LED light source
LED light source which can be easily replaced without the use of special tools

Note 1 |to entry: Replaceable LED light sources are usually intended for sale to the [general publijc as a
replacement part.

Note 2 fo entry: An example is shown in Figure 4.

Light emitting area (LEA)
with optional pfimary optics

Fit'system as defined in IEC 60061

_________ I IR H I S
( )

Electric connector with key
as defined in IEC 60061-1

Heatsink (bod
Ij .- | (body)

[Tl

Figure 4 — Example of a replaceable LED light source

IEC

3.13.3
non-replaceable LED light source
LED light source which cannot be removed from the device or luminaire

Note 1 to entry: Non-replaceable LED light sources are usually intended as components for integration into the
luminaire or device by manufacturers. They are designed and intended to be indivisible parts of a lighting or light
signalling device, or of parts or modules or units of such devices.

Note 2 to entry: An example is shown in Figure 5.
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Permanently fixed

/ to the device

Vorl

IEC

Figure 5 — Example of a non-replaceable LED light source

p
temperature at a specified location on the surface of the LED light source (7,-point) th
be measured during operation of the light source and that can be correlated
tempefrature of the p-n junction of the LED

Note 1 |to entry: The Tp point is generally specified by the manufacturer of the(DED light source o
datashget.

3.15
electrpnic light source controlgear

At can
o the

by its

one ol more component(s) between supply and light source(fo control voltage and/or elégctrical

current of the light source

tempefrature of the thermocouple attachment point on the LED package as defined
manufacturer of the package

4 Requirements and test conditions for filament lamps

4.1 Basic function and interchangeability

Filamgnt lamps shall comply with IEC 60809.

4.2 |Torsion strength

The cap shall pe'strong and firmly secured to the bulb.

Compliance’is checked before and after the life test by submitting the filament lamp

by the

to the

following.torque values:

o filament lamps with bayonet caps
— with 9 mm shell diameter: 0,3 Nm;
— with 15 mm shell diameter: 1,5 Nm;
— with 20 mm shell diameter: 3,0 Nm;
e filament lamps with screw caps
— with 10 mm shell diameter: 0,8 Nm.

NOTE The torque values given above are all under consideration.

The torque shall not be applied suddenly but shall be increased progressively from 0
specified amount.

to the
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Values are based on a non-compliance level of 1 %.

4.3

Characteristic life-~ T,

The life-F T, measured on a test quantity of at least 20 filament lamps shall be at least 96 %

of the

rated value, given in Table 3.

Compliance is checked by life tests as-prescribed specified in Annex A.

4.4

Life B,

The life B3 sthattmotbetessthamtherated vatve giverrim Tabte 3

Comp

The n
Table

4.5

The IU
value

4.6

In the
sched

The fi

iance is checked by life tests as-prescribed specified in Annex A.

Limber of filament lamps failing before the required time shall not exceed the val
1.

Table 1 — Conditions of compliance for life By

Number of filament lamps tested Acceptance’number
23 to 35 2
36 to 48 3
49 to 60 4
61to 74 5
7510 92 6

Luminous flux maintenance

minous flux maintenance shall-be not less than the rated value given in Table 4
s based on a non-compliance level of 10 %.

Resistance to vibration and shock

event of service)life being influenced by vibration or shock, the test method
Liles detailed inlAnnex B shall be used to assess the performance.

ament lanfps are deemed to have satisfactorily completed the wideband or narro

random vibration test as described in Annex B, if they continue to function during and af

test.

Lies in

. This

s and

wvband
er the

The number of filament lamps failing one of the tests shall not exceed the values in Table 2

(value

s are based on an acceptance quality limit (AQL) of 4 %).

Table 2 — Conditions of compliance for the vibration test

Number of filament lamps tested Acceptance number
14 to 20 2
21 to 32 3
33 to 41 4
42 to 50 5
51 to 65 6



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

4.7

In the

-18 — IEC 60810:2017 RLV © IEC 2017

Glass-bulb strength

event of bulbs being impaired by mechanical handling for their assembly in equipment,

the test methods and schedules defined in Annex C shall be used to assess the performance.
The bulbs shall withstand the specified compression strength.

5 Filament lamp data

Rated

life and luminous flux-maintenance values for road vehicle filament lamps are tested

under the conditions-preseribed specified in Annex A.

Tables
operat

3 and 4 provide rated life and luminous flux maintenance values for caontijnuous
ion.
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Table 3 — Rated life values for continuous operation

Filament lamp data

sheet number Type 12v 24V
IEC 608092 UNP Category Test V B,/h T /h Test V B,/h T /h
Lamps for front lighting applications
2310 R37-H1 H1 13,2 150 400 28,0 90 250
2320 - H2 13,2 90 250 28,0 90 250
2330 R37-H3 H3 13,2 150 400 28,0 90 250
2120 R37-H4 | H4 (HB/LB) | 13,2 125/250 | 250/500 | 28,0 100/200 | 200/400
23)5 R37-H7 H7 13,2 300 500 28,0 200 400
23b5 R37-H8 | H8, H8B 13,2 400 800
23f0 R37-H9 | H9, HIB 13,2 250 500
23f5 | R37-H10 H10 13,2 800 1600
23b0  |R37-H11| H11, H11B | 13,2 350 600 28,0 300 oo
23b5 [ R37-H12 H12 13,2 480 970
] R37-H13 H(1I—|3é|/_|L1B3)A 13,2 | 170/1 200 | 350/2 500
] R37-H15 (HI;1D5RL) 13,2 | 250/2 000 | 500/4 000, | 28,0 | 200/1 500 | 4003 000
] R37-H16 | H16, H16B | 13,2 500 1000
] R37-H17 H17 13,2 [100/350 200]200/700 400
] R37-H18 H18 13,2 300 500
R37-H19 | H19 (HB/LB)| 13,2 1251880 | 250/500
] R37-H20 H20 13,2 100 200
34B0 SO B A 13,5 90 190
23p5  |R37-HB3| HB3/HB3A | 132 250 500
23p5  |R37-HB4 | HB4/ HB4A | 13,2 850 1700
24bo0  |R37-HIR2|  HIR2 13,2 300 600
21p0  |R37-HS1 [HSISHBB)| 13,2 | 450 75/150 |200 150/300
23h0  |R37-HS2 | his2 13,2 100 250
] pasorro | PSX26W 13,2 1.000 2 000
2110 R37-R2 R2 13,2 30/60 90/160
(HB / LB) ’
2150 R37- S2 13,2 | 400 50/100 |200 100/200
$1/S2 ’
Lamps for signalling applications
C5W 13,5 350 750 28,0 120 350
3410  |R37-H6W|H6W, HY6W | 13,5 350 700
- S| Hiow 13,5 150 400
- ,5307\/'\/ HY10W/1 13,5 300 600
3420 R37- H21W 13,5 200 400 28,0 90 180

H21W
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Filament lamp data
sheet number Type 12v 24V
IEC 608092 UNP Category Test V B,/h T /h Test V B,/h T /h
; R37- HY21W 13,5 200 400 28,0 90 180
HY21W : :
R37-
; e P13W 13,5 4000 8 000
R37-
; v P19W 13,5 1000 2 000
3310 R37- P21W 13,5 120 320 28,0 60 160
P21W ’ ’
31p0 R37- P21/4W 13,5 60/600 | 160/1600 | 280 60/600 | 16041 600
7 P21/4W : :
310 R37- P21/5W 13,5 60/600 | 160/1600 | 28,0 60/600\ | 16041 600
P21/5W ‘ ‘
R37-
] S P24W 13,5 750 1500
R37-
335 sai P27TW 13,5 550 1320
] R37- P27/TW 13,5 | 550/3 690 |1 320/8 820
P27/7TW :
] R37- PR21W 13,5 120 320 28,0 60 160
PR21W ‘ ‘
1 RS7- | protuaw | 135 60/600 | 20911600
PR21/4W ;
] R37- | pR21/5W 13,5 60/606-0 160/1 600
PR21/5W ’
! R37- | prozzw | 135 | 550/3600 | 1300/8000
P27/7W ;
R37-
] 3| Psyiew 13,5 1200 2 400
R37-
] ot | Psyzaw 13,5 1000 2 000
R37-
] iy PY19W 13,5 1200 2 400
33[i1 R37- PY21W 13,5 120 320 28,0 60 160
PY21W : :
R37-
] TS PY24W 13,5 1000 2 000
31h1 R37- | py27/7w 13,5 | 550/3 600 |1 300/8 000
PY27/7TW ‘
33bo’ rR37-R5W| R5W 13,5 100 300 28,0 80 s
3330 R37- R10W 13,5 100 300 28,0 80 225
R10W ’ ’
R37-
; 3| Rytow 13,5 100 300
3340  |R37-TAW|  T4w 13,5 300 750 28,0 120 350
4310 R37- W3W 13,5 500 1500 28,0 400 1100
W3W ’ ’
4320 R37- W5W 13,5 200 500 28,0 120 350
W5W ’ ’
R37-
4340 oo W1BW 13,5 250 700
R37-
4321 e WY5W 13,5 200 500
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Filament lamp data
sheet number Type 12v 24V
IEC 608092 UNP Category Test V B,/h T /h Test V B,/h T /h
R37-
4120 st C21W 135 40 110
R37-
- e | wyew 13,5 250 700
R37-
; o W21W 135 120 320
- R37- W21/5W 13,5 60/600 | 160/1 600
W21/5W '
R37-
] o | wy21w 135 120 320
] R37- W15/5W 13,5 120/600 | 320/1 600
W15/5W '
R37-
] Bhve W10W 13,5 100 300
R37-
] o | wydow 135 100 300

The v3alues indicated are minimum requirements. Depending on some partijcular customers' specifigations,

different values may be obtained, i.e. shorter life/higher luminous flux or lorigér life/lower luminous flux. T
be negptiated between filament lamp manufacturers and their customers.

hlis shall

If therd is no direct contact between the customer and supplier, thel\information on deviation from recommended

life timg data shall be given on the package and/or in publicly available technical documentation.

2 If § UN sheet number is referenced, the IEC sheet\number refers to a data sheet withdra
IEQ 60809:1995/AMD5:2012 and is given for information.only.

b Thg number in front of the dash indicates the number @f the UN regulation.

n with
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Table 4 — Rated luminous flux-maintenance values
for continuous operation

Filament lamp data
sheet number Type 12v 24V
Luminous flux Luminous flux
IEC 60809° | UN' | Category | TestV maintenance Test V maintenance
h % h %
Lamps for front lighting applications
2110 R37-R2 R2 13,2 55¢ 85 28,0 55¢ 85
4404 s 285 4404 10
21p0 R37-H4 H4 13,2 110° 85 110° 5
2254 85 28,0 2254 5
21p5 - H6 14,0 75°¢ 85 - - =
1509 80
23p5 H5 14,0 75 85 - - =
23[10 R37-H1 H1 13,2 170 90 28:0 170 0]
23p0 H2 13,2 170 90 28,0 170 b0
2380 R37-H3 H3 13,2 170 90 28,0 170 0]
31110 R37- P21/5W 13,5 1102 70 28,0 1102 [0
P21/5W 750b 70 750b 0
310 R37- P21/4W 13,5 1102750° 70 28,0 U
nder Under
P21/4W 70 consideration | consideration
33[10 R37- P21W 13,5 110 70 28,0 110 [0
P21W
33p0 R37- R5W 13,5 150 70 28,0 150 [0
R5W
330 R37- R10W 13,5 150 70 28,0 150 [0
R10W
3340 R37- T4W 13,5 225 70 28,0 225 [0
T4W
41110 R37- C5W 13,5 225 60 28,0 225 0
C5W
41p0 R37= C21wW 13,5 75 60 - - -
C20W.
43110 R37- W3wW 13,5 750 60 28,0 750 0
W3w
43P0 R37- W5W 13,5 225 60 28,0 225 0
\'I\'IE\'I\'I

The values indicated are minimum requirements. Depending on some particular customers' specifications,
different values may be obtained, i.e. shorter life/higher luminous flux or longer life/lower luminous flux. This shall
be negotiated between filament lamp manufacturers and their customers.

Luminous flux-maintenance values for extended operation times are under consideration.

28 High-wattage filament.
b Low-wattage filament.

¢ Main or upper beam filament.
Dipped or lower beam filament.

€ If a UN sheet number is referenced, the IEC sheet number refers to a data sheet withdrawn with
IEC 60809:1995/AMD5:2012 and is given for information only.

The number in front of the dash indicates the number of the UN regulation.
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6 Requirements and test conditions for discharge lamps

6.1

Basic function and interchangeability

Discharge lamps shall comply with the technical requirements of IEC 60809.

6.2
6.2.1

Mechanical strength

Bulb-to-cap connection

The bulb shall be strongly secured to the cap. Compliance is checked by means of the bulb

deflec

ion test conducted in accordance with Annex E

6.2.2

If the
force

6.3

Cable-to-cap connection (if any)

cable has a fixed connection to the cap, it shall withstand a pulling forte ‘of 60 N
shall be applied in the direction of the (straight) cable.

Characteristic life- - T

as

6.4

The lif
declarn

as-pre

6.5

The luminous flux maintenance shall'be at least 60 % of the initial luminous flux. Comp

is che

Value

6.6

In the
sched

The life-F T, measured on a test quantity of at least 20 lamps shall'be not less than the
declared by the manufacturer, which shall be at least 3 000 h. Compliance is checked b

specified in Annex D.

Life B,

e B; measured on a test quantity of at least.20 lamps shall be not less than the
ed by the manufacturer, which shall be at least 1 500 h. Compliance is checked b
scribed specified in Annex D.

Luminous flux maintenance

cked by tests as-preseribed . spécified in Annex D.
5 are based on a non-compliance level of 10 %.

Resistance to vibration and shock

event of service life being influenced by vibration and shock, the test method
Llles in Anfiex B shall be used to assess the performance.

N. The

value
tests

value
tests

liance

s and

requirements as—p#esepmed specmed in the relevant standard

Values are based on a non-compliance level of 4 %.

Precautions should be taken to avoid potential hazards due to high voltages, UV radiation and
risk of bulb breakage during starting, run-up and operation of some discharge lamp types.

6.7

Discharge lamps with integrated starting device

The total weight of the lamp shall not exceed 75 g. Information for ballast design is given in
Annex G.
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6.8 Discharge lamps with integrated starting device and integrated ballast

The total weight of the lamp shall not exceed 120 g.

The centre of gravity of lamps using IEC cap PK32d shall be positioned within the shape of a
cylinder as indicated by the shaded areas in Figure 6.
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Figure 6 — Position of the centre of gravity (shaded areas)

7 Requirements and test conditions for LED light sources

7.1 Basic function and interchangeability
LED light sources shall:
e be so designed as to be and to remain in good working order when in normal use;

e exhibit no fault in design or manufacture;

e exhibit no scores or spots on their optical surfaces which might impair their efficiency and
their optical performance.

Replaceable LED light sources shall be equipped with caps complying with IEC 60061-1. The
cap shall be strong and firmly secured to the rest of the LED light source.
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To ascertain whether LED light sources-conferm-to-these comply with the requirements above,
a visual inspection, a dimension check and, where necessary, a trial fitting shall be carried out.

LED light sources shall comply with the technical requirements of IEC 60809.

In the case of LED light sources with more than one function, each function shall be tested
separately, unless specified differently.

If an electronic light source controlgear (ECG) is needed to operate the LED light source, the
test shall be performed with an appropriate ECG.

7.2 UV radiation

The WV-radiation of the LED light source shall be determined according{to $.9 of
IEC 60809:2014. If kyy < 10-® W/Im the light source is of the low-UV type.

7.3 Luminous flux and colour maintenance

The Iuminous flux maintenance value L,y and the colour maintenance\shall be measurefl on a
test qliantity of at least 20 LED light sources according to the procedure given in Annex |.

For vgdry small production batches, a test quantity less than 20"may be acceptable.
The manufacturer shall declare and determine the-Z,g-#Fs8hd L,gB4g values.
The mleasured values shall be not less than the value declared by the manufacturer.

For LED light sources which were approved:tnder the corresponding UN Regulation 138, the
L;9B¢ values shall be not less than those specified in Table 5.



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

- 26 - IEC 60810:2017 RLV © IEC 2017

Table 5 — Minimum L;,B4, values for-standardised replaceable LED light sources

Category according to UN R 128 MinimuLn L,yB,,
2200°%m™
LR1
1000 °ma
LW2 4 000
LR3A, LR3B 1000
LR4A, LR4B 2200 ™
1000 ™M@
LR5A, LR5B 1000
LW3A, LW3B 2 200
LW5A, LW5B 4 000
LY3A, LY3B 500 "
LY5A, LY5B 500-"
Key
& low-power-function
b 1 ¢ .
mi minor function
M2 major function
fl tested in flashing mode, i.e. ON/OFF-fdtio of 1:1
NOTE In the case of pulse width modulation (PWM) operation, it can be expected
that the L,,B,, value is higher (defending on duty cycle).

Table| 6 shows typical “oni-time values for the different functions per 100 000 ki, for
informfation.
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Table 6 — Typical “on”-times for the different functions
per 100 000 km drive distance, based on an average
speed of 33,6 km/h @

b In

Wi

¢ In
UN

case these light sources are intended for vehicles ‘where these functions are also switched on to
h the DRL function, then the value of 3 100 shall.bé/used.

case these light sources are intended for vehicles which use the 'adaptive driving beam' funcf
R123, then the value of 200 shall be used-

Intended application Typical “on” times in hours per 100 000 km drive distance

Rear registration plate lamp 1100°

Direction indicator lamp 250

Front and rear position lamp 1100°

Stop lamp 500

End-oltline marker lamp 1100

Reverping lamp 50

Rear fog lamp 50

Daytime running lamp (DRL) 2 000

Side marker lamp 1100°

Cornefing lamp 100

Low bpam lamp (passing beam) ¥ 000

High Beam lamp (driving beam) 100 ¢

Front fog lamp 100

a8 The average driving speed is based on the composition of.driving cycles defined in UN R101.

pether

on of

If the
shoulq

Comp

Value

specific requirements of the-intended use are known for the LED light source,
be taken into account,

iance is checked by\the tests-prescribed specified in Annex |I.

5 are based on a’non-compliance level of 10 %.

An example of LED light source life-time data is given in Table 7.

Table 7 — Example of product data

these

Type Intended use L;oB1o Lo L,
MDO0815 Stop lamp 1500 h 2500-h

7.4 Resistance to vibration and shock

In the event of service life being influenced by vibration and shock, the test methods and
schedules in Annex B shall be used to assess the performance.

The light sources are deemed to have satisfactorily completed the wideband or narrowband
random vibration test as described in Annex B, if they continue to function during and after the

test.

Values are based on a non-compliance level of 4 %.
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Electromagnetic compatibility

Replaceable LED light sources shall be classified according to CISPR 25.

7.6

Powered thermal cycling test

This test is intended to determine the ability of the LED light source to withstand changes of
ambient temperatures.

LED light sources shall be tested according to test condition “Nb” of IEC 60068-2-14, under
the following conditions (see Figure 7):

o rate of change of temperature is 3 K/min;

o the
o the
o the

e dufing the testing, the LED light source shall be continuously switched“on and off in
intervals (5 min on, 5 min off, 5 min on, etc.);

o the

o temperatures T, and T shall be chosen according to the classes defined in Table 8.

For L
contro

LED |
with t
includ

exposure time ¢4 shall be a minimum of 2 h;
number of cycles shall be 15;
test shall be performed on a minimum of 20 LED light sources;

test voltage shall be chosen according to Clause 1.2 of thiss document;

Table 8 — Temperature classes for the powered
thermal cycling test

Lower temperature 7, Higher temperature Ty
Class A —40 °C +60 °C
Class B —40 °C +85 °C
Class C -40.°C +105 °C

ED light sources that require an external light source controlgear, the light s
Igear may also be subjected to this test.

ght sources thatrequire additional provisions for thermal management shall be
nese provisions 'in’ place. A description of the thermal management design sh
bd in the testwreport.

A

5 min

ource

tested
all be

Temperature in the chamber

Key

Time

First cycle B Second cycle

A start of first cycle

Figure 7 — Extract from IEC 60068-2-14 Test Nb,
showing the temperature cycle profile

IEC
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After the powered thermal cycling test, the electrical and photometrical performance of the
LED light source shall be tested.

The LED light sources are deemed to have satisfactorily completed the test if they continue to
function after the test and if the photometrical and electrical performance is within the
specifications provided by the manufacturer.

Values are based on a non-compliance level of 10 %.

7.7 Mass

The tdtar mass or the LED light source shall not exceed the value given in Tapble 9 of, where
not giyen, the value in the system information on cap sheets specified in IEC 60061-1:

Table 9 — Maximum mass for LED light sources

LED light source category Cap Mass
g
LRA1 PGJ21 60
LW2 PGJY50 50
LR3, LR4, LR5, LW3, LW5, LY3, LY5 PGJ18.5 35

7.8 |Typical circuits for LED light sources
7.8.1 General

The plirpose of 7.8 is to show typical electrical tircuits for LED light sources.

7.8.2 Typical circuits for LR3, LR5;\5Y3, LY5, LW3 and LW5 LED light sources
A typi¢al electrical circuit for LR3, LR5, LY3, LY5, LW3, and LW5 light source contains

e ong or more LED dies/pagkages and an electronic driver,
e an|electronic protection,

e an|optional resistor{to ensure a minimum current for special application requirementy,

as shgwn in Figure8.
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El.
V +

]
)

-
)

Resistor

LED(s) and
electronic driver

 Su——

(
L

Ground

IEC

Figure 8 — Typical electrical circuit for an LR3, LR5, LY3, LY5, LW3
and LWS5 LED light source

7.8.3 Typical circuits for LR4 LED light sources
A typigal electrical circuit for LR4 light source contains

e twp electrical strings (with common ground),
o forleach string one or more LED dies/packages and an electronic driver,
o forneach string an electronic protection,

e aresistor to ensure a minimum current of\8"mA in the “major function” string

as shqwn in Figure 9.

Minor Function V+ “[ El. Protection
Major Function V+ 4[ El. Protection

Resistor
LED(s) ar|d electronic
driver (mgjor function)
LED(s) ar|d electronic
driver (mipor function)

Ground

IEC

Figure 9 — Typical electrical circuit for an LR4 LED light source
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7.9

Maximum power consumption

For the LED light sources listed in Table 10, the maximum power consumption at test voltages

of 9V

DC, 13,5V DC and 16 V DC shall not exceed the values given in Table 10.

Table 10 — Maximum power consumption

Test voltage
9V DC 13,5V DC 16 V DC
LR3 3,5W 3,5W 5W
LR4 (minor/major function) 10W /358 W 10W /358 W 15 W /585 W
LR5 35W 35W 5 W~
N
Lw3 5W 5W ,1@*’
Ly3 2 5W 5W _NYow
LW5 8 W 8 W 7 1w
LY5 @ 8 W 8 W NS 12w
NOTE| The values given in Table 10 for maximum power at 13,5V DC are taken {&O@ N R128.
2 Dyring the ON state, tested in flashing mode, i.e. ON/OFF ratio of 1:1. y O
N2
O
7.10 |Overvoltage test Q
The pprpose of this test is to evaluate the perform.{%e of the LED light source under |stress
due tq overvoltage. The test shall be conducteg\\gn a test quantity of at least 20 LEID light
sourcgs with the following test conditions: 1%
e fora 12 V-light source: test voltage: 2%\
e fora 24 V-light-source: test voltage&@ V;
* anjbient temperature: 23 °C + 52C)
e dufation 60 s. . (\}‘
N
The light sources are deemecgt{) have satisfactorily completed the test, if after the test
e the¢ luminous flux h@ ot changed by more than 20 % compared to the initial value;
e the chromaticit vg'l’ues (cx, cy) remain within the colour boundaries;
o the electric§§ent has not changed by more than 10 % compared to the initial valye.
Value$ ar@ed on a non-compliance level of 10 %.
7.11 Wg&(—eet

The purpose of this test is to evaluate the performance of the LED light source under stress
due to reverse voltage. The test shall be conducted on a test quantity of at least 20 LED light
sources with the following test conditions:

e for

e for

a 12 V-light source: test voltage: 14 V DC with reverse polarity;

a 24 V-light-source: test voltage: 28 V DC with reverse polarity;

e ambient temperature: 23 °C £ 5 °C

e duration 60 s.

The light sources are deemed to have satisfactorily completed the test, if after the test

e the luminous flux has not changed by more than 20 % compared to the initial value;
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o the chromaticity values (cx, cy) remain within the colour boundaries;

e the electrical current has not changed by more than 10 % compared to the initial value.

Values are based on a non-compliance level of 10 %.

7.12 Transient voltage test (field decay)

The purpose of this test is to evaluate the performance of the LED light source under stress
due to transient voltage (field decay). The test shall be conducted on a test quantity of at least
20 LED light sources with the following test conditions:

o tegt pulse severity level lll;
e mihimum 500 pulses;
e pulse repetition = 0,5 s.
Vv | )
i3
Ua
0 >
0,1 Ug— t
=
0,9 Ug

14

IEC

Figure 10 — Profile of pulse 1 from ISO 7637-2

Tabte-11 — Test parameters for pulse 1 from ISO 7637-2

Parameters Nominal 12 V system Nominal 24 V system
U -75V to -150 V -300 V to -600 V
R, 10 Q 50 Q
Iy 2 ms 1 ms
0 0
b (1-0,5) Hs (3—1,5) us
@ 20,5s
ty 200 ms
1, <100 ps
@ 1, shall be chosen such that it is the minimum time for the DUT to be correctly
initialized before the application of the next pulse and shall be 2 0,5 s.
b ty is the smallest possible time necessary between the disconnection of the
supply source and the application of the pulse.

The light sources are deemed to have satisfactorily completed the test, if after the test



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 RLV © IEC 2017 - 33 -

e the luminous flux has not changed by more than 20 % compared to the initial value;
o the chromaticity values (cx, cy) remain within the colour boundaries;

e the electrical current has not changed by more than 10 % compared to the initial value.

Values are based on a non-compliance level of 10 %.

7.13 Transient voltage test (load dump)

The purpose of this test is to evaluate the performance of the LED light source under stress
due to transient voltage (load dump). The test shall be conducted on a test quantity of at least
20 LED light sources with the following test conditions:

e copditions: see Figure 11 and Table 12 (see also ISO 7637-2, pulse 2a);
o tegt pulse severity level lll;
e mihimum 500 pulses;

e pulse repetition 2 0,2 s.

IEC

Figure 11 — Profile of pulse 2a from ISO 7637-2

Table 12 — Test parameters for pulse 2a from ISO 7637-2

Parameters Nominal 12 V and 24 V system

Ug +37 Vto+ 112V

R, 2Q

ty 0,05 ms

t
r (1—?),5) Hs

@ 0,2sto5s

@ The repetition time ¢, can be short depending on the switching. The use of a
short repetition time reduces the test time.

The light sources are deemed to have satisfactorily completed the test, if after the test

e the luminous flux has not changed by more than 20 % compared to the initial value;
o the chromaticity values (cx, cy) remain within the colour boundaries;

e the electrical current has not changed by more than 10 % compared to the initial value.
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Values are based on a non-compliance level of 10 %.

7.14

Electrostatic discharge test (ESD)

The purpose of this test is to evaluate the performance of the LED light source under stress
due to electrostatic discharge at the terminals of the LED light source and at the housing. The
test and classification shall be conducted according to ISO 10605 on a test quantity of at least
20 LED light sources. Details of the testing and applied criteria, for example severity level,
shall be reported.

7.15

Pulsed operating life (PLT) test

The p
due tg

e du
e pe

o3

° pu

The light sources are deemed to have satisfactorily completed the-test, if after the test

o the
va

o the
va

o the
o the

Value

8 R

8.1

Claus
condit|

The p
specif
autom

irpose of this test is to evaluate the performance of the LED light source undet
pulsed operation.

ration 1 000 h;

bk voltage 13,5 V;

L bient = 23 °C £ 5 °C;

se width 100 ps, duty cycle 3 %. This corresponds to a frequency of 300 Hz.

luminous flux has not changed after 100 h by maore(than 10 % compared to the
ue;

luminous flux has not changed after 1 000 h By more than 20 % compared to theg
ue;

chromaticity values (cx, cy) remain within,the colour boundaries:

electrical current has not changed by more than 10 % compared to the initial valy

b are based on a non-compliance {evel of 10 %.

bquirements and test conditions for LED packages

LED package stress test qualification

b 82 defines mjnimum stress test driven qualification requirements and referencq
ons for qualification of LED packages.

Lirpose_0f\this document is to determine that a LED package is capable of passi
ed stress tests and thus can be expected to give a certain level of quality/reliab
otive.lighting applications.

stress

initial

initial

e.

s test

ng the
ility in

“Stress test qualification” according to this document is defined as successful completion of
the test requirements outlined in this document.

Subclause 8.6 defines a set of qualification tests that shall be considered for new LED
package qualifications. In the case of requalification associated with a design or process

chang

e, a limited set of qualification tests may be considered, see Annex L.

Where appropriate, family qualifications-ean may be done, a rationale should be given by the
supplier.

2 The approach on LED package stress test qualification as described in this document is derived from a similar
approach developed by the Automotive Electronics Council (AEC — Q101: Stress test qualification for
automotive grade discrete semiconductors).
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, i dif ED :

The family may be classified by following major key characteristics of LED packages.

This is not recommended to transfer results, in case of different

° pa

ckage material (e.g. pre-mold, ceramic, epoxy) and design, or

e casting material (e.g. silicone, epoxy)/lens/window, or

e CO
e int
e ch

Any d

Transf

e ph

e ch

LED p

This d
(e.g. |
docunm
docunm
docuni

The re¢sults of LED package testingomay be reported by using the communication sh

specif]
A guid
8.2

8.2.1

Unles

hversion (e.g. layer transfer, volume conversion), or
erconnect die bond (e.g. glued, bonded)/wire bond, or

p technology (e.g. AlinGaP, AllnGaN, AlinGaAs, sapphire, regardless offegdlour).

bviation from this recommendation shall be documented.

er of results is possible, in case of different

bsphor CCT (same or better performance) or

p size/number of chips in LED package (same or smaller current density, scalable]

ackages having the same key characteristics may be released by family qualificati

ocument makes reference to other IEC standards or standards from other organiz
EDEC). Where relevant, further details ,on the test definitions can be found in
ents. Test conditions in this document may deviate from test conditions in the refg
ents (e.g. PTMCL condition 2). In_sucth a case, further definitions in the refg
ent shall still be applied as appropriate.

ed in Annex K.
eline on LED package robustness validation is given in Annex M.

Test samples
Lot requirements

b specified otherwise in 8.6, a total of minimum 78 LED packages taken from

differ

differqnt batches of 26 each shall be used for each test. For family qualification, the

).
ons.

ations
these

rence
rence

pet as

three
three

n{‘\batches shall be considered to represent the whole variety of the qualification f

hmily.

The sample size may be reduced due to technical problems or experimental limitations to a
minimum of 3 x 5 LED packages. The reason(s) for sample size reduction shall be provided
with the report.

8.2.2

All qualification LED packages shall

Production requirements

be produced on tooling and processes at the

manufacturing site that will be used to support LED package deliveries at projected production
volumes.
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8.2.3 Pre- and post-stress test requirements

Electrical and photometric values (forward voltage, luminous flux or radiant power and/or
intensity, colour parameter) shall be measured at the nominal test conditions as defined in the
product specification before and after stress testing (see also 8.6.1).

NOTE A simple light/no light test is under consideration for testing at different temperatures.

All LED packages used for qualification shall meet the product specification parameters
measured at the nominal test conditions before stress testing.

8.2.4 Assembly of LED packages on test boards

LED %ckages may need to be assembled on test boards. An appropriate choice of.test|board,
interconnect material and process shall be made by the manufacturer. The choice ¢f test
board] interconnect material and process shall be documented for each individual test|in the
test rgport.

8.2.5 Moisture pre-conditioning (MP)

Moistyre preconditioning is applicable to surface mountable devices designed for [reflow
solderjing. All qualification LED packages used for the following tests:
e 8.6.4 TMCL,

e 8.6.5WHTOL,

e 8.6.6 PTMCL, and

e 8.6.14 RSH-reflow

shall e subject to moisture preconditioningaccording to JESD22-A113F. The initial electrical

and photometrical test according to 8.6,1 shall be executed after the moisturg pre-
conditjoning.

8.2.6 Thermal resistance (TR) test

The tHermal resistance shall be.tested according to JESD51-50, JESD51-51, JESD51-82 and
JESD$1-53; the resulting Ry, ojectr @and the optical power radiation of the LED package for the
calculgtion of “Ry, roq" «Should be recorded and the Ry, geq (typical) and the R} gectr
(maxifhum) shall be reforted (reporting should be done in the communication sheet accprding
to Anrjex K).

8.3 Definition.of failure criteria

A LEDQ package shall be considered to have failed if any of the following criteria applies.

° FC \unr-rl \:annn L nl- I-kn nnm.nnl rlv-n:n nnv-v-nn{- I _daviata
7o

age—4 Yo—ROMHA surreptrH—deviates thar—+=140-%—of the

initial value.

¢ Radiant power or luminous flux or intensity at the nominal drive current /; deviates by more
than

— 120 % of the initial value, or

— 130 % of the initial value
where these options of +20 % or £30 % are at the choice of the manufacturer.

— A deviation of £50 % of the initial value may be acceptable for some interior lighting
applications (e.g. LED packages for instrument clusters).

e Colour coordinates x,y at the nominal drive current I; of white LED deviate by more than
40,01 from the initial value. The permitted deviation for saturated colour LEDs is under
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consideration. A deviation of £0,02 of the initial value may be acceptable for some interior
lighting.

e The LED package exhibits externally visible physical damage attributable t
environmental test (e.g. delamination). However, if the cause of failure is agreed (by the
manufacturer and the user) to be due to mishandling or ESD, the failure shall be
discounted, but reported as part of the data submission. A microscope with a
magnification in a range of 40X to 50X shall be used.

o the

Failures in the interconnect to the test board or in the test board that are not related to a LED
package failure shall be discounted, but reported as part of the data submission.

8.4 [Choitebetweentestconditions

A marnufacturer shall select a specific luminous flux maintenance class according-{0.8.
to the|qualification testing. The appropriate pass/fail criteria shall be applicable.
Furthgrmore, the manufacturer shall choose between different classes.of test con
where| applicable (e.g. TMCL cycle condition 1 to 4 in 8.6.4). The tesi ctondition sh
documented in the test report.

In genjeral, it may be assumed that passing the harsher test condijtions implies that thg
relaxed conditions would also be passed (e.g. passing TMCLCondition 3 implies that
conditjons 1 and 2 would also be passed).

8.5 |[Criteria for passing qualification/requalification

All LED packages under test shall pass the tests, otherwise the LED package or LED p3g
family|is considered to have failed.

LED packages that have failed the acceptance criteria of tests required by this doc
require the supplier to satisfactorily determine root cause and corrective action to assu
user that the failure mechanism is “understood and contained and the correctiv
preventive actions are confirmed to’be effective by repeating the applicable qualification
succespsfully.

8.6 |Qualification test-definition

8.6.1 Pre- and post- electrical and photometric test

All LED packages\‘shall be tested at nominal drive current according to the fol

requir

and after the-fallowing tests except for 8.6.2 and 8.6.10:

e |urn

ements of\the appropriate LED package specification (manufacturer's datasheet) p

hinous flux or radiant power or intensity (whichever is appropriate);

B prior

ditions
all be

more
TMCL

ckage

ument
re the
e and
test(s)

owing
rior to

e for

ward voltage,

e colour coordinates or dominant or peak wave length (whichever is appropriate).

NOTE

The choice between dominant and peak wavelength is under consideration.

In addition, the forward voltage at the minimum (or lower) and maximum drive current shall be
recorded.

8.6.2

Pre- and post- external visual (EV) test

The construction, marking and workmanship of the LED package shall be inspected according
to JESD22-B101B prior to and after the following tests except for 8.6.10.
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8.6.3 High temperature operating life (HTOL) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to high temperature operation. The test shall be conducted according to JESD22-A108D; the
following test conditions apply:

e Duration 1 000 h.
if o ired. . 1| :
7= 85-°C with-t . . , |
_Nwith s . . "’ - | 7. and
] . i with-4 i . . .

o thg testing shall be done:

— | at the maximum specified drive current with the corresponding magimtm rated 7, and
— | at the maximum specified T with the corresponding maximum.fated drive current
8.6.4 Temperature cycling (TMCL) test
The plirpose of this test is to evaluate the performance of the"l'ED package under stregs due
to temperature cycles without operation of the LED. ,The  LED package shall be fested
according toJESD-22-A104D JESD22-A104E; the following test conditions apply:

e dufation 1 000 cycles;

e sopk mode 4 (minimum soak time 15 min).

The Ellowing minimum and maximum temperatures for 7 shall be chosen by the

manufiacturer:

e TMCL condition 1: Tg iy = =40 7G5 T max = 85 °C;
e TMCL condition 2: Tg iy = —40:°C; T nax = 100 °C;
e TMCL condition 3: Tg iy 740 °C; T max = 110 °C;
e TMCL condition 4: Ty fy, = =40 °C; T nax = 125 °C;
e TMCL condition 5; Le/min = —40 °C; Ts max = 150 °C.

The TMCL conditien* closest to the manufacturer’s operating temperature range according to
the appropriate XED package specification (manufacturer's datasheet) shall be chosen ynless
the manufacturer wishes to test compliance with a more severe cycle condition. The chgice of
the TNICL €ycle condition and the transfer time shall be reported.

8.6.5 — Wet high temperature operating life (WHTOL) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to temperature and humidity during steady state operation. The LED package shall be tested
according to JESD22-A101C; the following test conditions apply:

e duration 1 000 h;

o T,=85°C;

e 85 % RH,;

e power cycle 30 min on/30 min off.

The tests shall be performed at the corresponding minimum and maximum rated drive current
(i.e. rating at T = 85 °C).
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8.6.6

Power temperature cycling (PTMCL) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to temperature cycles during operation of the LED package. The LED package shall be tested
according to JESD22-A105C; the following test conditions apply:

e duration 1 000 temperature cycles;

e power cycle 5 min on/5 min off operated at the corresponding maximum rated drive current.

The m

anufacturer shall select one of the following test types:

e PTMCL condition 1: 7. —40 °C to 85 °C, (test condition A according to JESD22-A105C);

o PT
co

e P

The P
the ap

MCL condition 2: Ty —40 °C to—485 100 °C, (transition and dwell time according
hdition A of JESD22-A105C);

MCL condition 3: Ty —40 °C to 125 °C, (test condition B according to JESD22-A1(

TMCL condition closest to the manufacturer’s operating temperature.range accord
propriate LED package specification (manufacturer's datasheet) shall be chosen

o test |

5C).

ing to
inless

the manufacturer wishes to test compliance with a more severe cycle.gondition. The chgice of

the PT

8.6.7

The p
to ele
accor(

8.6.8

The p
to elg
accor(

8.6.9

The p
and
enviro

Perfor
PTMC

MCL condition shall be reported.

Electrostatic discharge, human body model (ESD-HBM) test

irpose of this test is to evaluate the performance gf the LED package under stres
Ctrostatic discharge using the human body model: The LED package shall be
ing to ANSI/ESDA/JEDEC JS-001-2012.

Electrostatic discharge, machine model (ESD-MM) test

irpose of this test is to evaluate the performance of the LED package under stres
ctrostatic discharge using the machine model. The LED package shall be
ing to JESD22-A115C.

Destructive physical analysis (DPA) test
irpose of this test is to evaluate the capability of the device’s internal materials, d

wvorkmanship to withstand forces induced by various stresses induced
nmental testing.

m DPA accoerding to Annex J on random samples of good units after completion

8.6.1

photOJnetricaI test of these samples shall be executed before the destructive physical arn

L test, WHTOL test, H2S and FMGC test (two samples per lot). The post electric

s due
tested

s due
tested

esign,
during

of the
Al and
alysis.

Physical dimensions (PD) test

Verify physical dimensions according to LED package mechanical drawings of the LED
package manufacturer.

8.6.11

Vibrations variable frequency (VVF) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to mechanical vibrations with variable frequency. The LED package shall be tested according
to JESD22-B103B.

Use a constant displacement of 1,5 mm (double amplitude) over the range of 20 Hz to 100 Hz

and a

200 m/s2 constant peak acceleration over the range of 100 Hz to 2 kHz.
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8.6.12 Mechanical shock (MS) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to mechanical shock. The LED package shall be tested according to JESD22-B110B:

e 15000 m/s? for 0,5 ms;
o five shocks in each direction, three orientations (+ and — x/y/z direction, i.e. 30 shocks).

Thi : : £ wire bond _

8.6.13 Resistance to soldering heat (RSH-TTW) test

The pprpose of the TTW (“through the wave”) test is to evaluate the performance of_the LED
packape under stress due to soldering heat. The LED package shall be tested according to
JESD22-B106D.

This test only applies to LED packages that are declared to be solderablefby’'wave soldering
by thel manufacturer.

8.6.14 Resistance to soldering heat (RSH-reflow) test
The plrpose of this test is to evaluate the performance of thed.ED package under stregs due

to soldering heat. The LED package shall be tested according™o JESD22-A113F; alterpative:
ANSI/|PC/ECA J-STD-002C.

Reflow soldering shall be tested three times at 260~°C. Testing according to 8.6.1 shall be
carriedl out before and after each reflow.

This test applies only to LED packages that are-specified for reflow soldering.
8.6.15 Solderability (SO) test
The pprpose of this test is ta. determine the solderability of lead free solder alloys applicable

for sufface mounted (SMD) LED packages. The LED packages shall be tested according to
IEC 60068-2-58.

Sample size: 3 x 10\

8.6.16 Thermal shock (TMSK) test

The prpose of this test is to evaluate the performance of the LED package under stregs due
to thgrmal shock. The LED package shall be tested according to JESD22-A106B. The
following conditions shall apply:

o duration 1 000 cycles;
e TMSK cycle condition 1: Tg i, = =40 °C; T max = 85 °C;
«—FMSK-eyelecondition2:-F, i, =—40"CF ., = 128665
e TMSK cycle condition 2: T =-40 °C; T =100 °C;

S,max
e TMSK cycle condition 3: T =-40 °C; T =125 °C;

,min

,min s,max

e liquid to liquid.

The cycle condition closest to the manufacturer’'s operating temperature range according to
the appropriate LED package specification (manufacturer's datasheet) shall be chosen unless
the manufacturer wishes to test compliance with a more severe cycle condition. The choice of
the TMSK cycle condition shall be reported.
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8.6.17 Hydrogen sulphide (H,S) test

The resistance to hydrogen sulphide shall be tested according to IEC 60068-2-43; the
following test conditions apply:

air temperature 40 °C;

90 % RH;
H,S concentration:-10-x-10-%tc 15 x 10°6;

duration 336 h.

8.6.18 __ Pulsed operating life (PLT) test

The pprpose of this test is to evaluate the performance of the LED package under stregs due

to pulged operation. The LED package shall be tested according to JESD22-A108D"

For inferior lighting applications the test may be performed at 7, =25 °C.
The LED package shall be operated at the corresponding maximum rated drive current.

8.6.19 Dew (DEW) test

dufation 1 000 h;

Ts

=55 °C;
pulse width 100 ps, duty cycle 3 %.

The plirpose of this test is to evaluate the performance of the LED-package under stregs due
to dey deposition.—The-LED package-shall-betested-accordingtoJESD-22-A1000. The

follow|ng conditions shall be applied to the LED-"package.

The LED package shal~be cycled from 10 °C to 80 °C and from 50 % RH to 100 % RH with

each g¢ycle of ¢

1)

2)

3)

4)

5)

cycle =(8,9°h, see Figure 12 and detailed description below.
When the LEDSpackage is initially placed in the chamber, over a 15 min time peripd the
temperatureyis dropped from 20 °C to 10 °C, and the humidity is raised from 50 % |RH to
beftween-50"% to 100 % RH.

Hqld/the LED package for 60 min at 10 °C to ensure it has reached the sfarting
temnperature for bedewing. During the first 30 min, the humidity is raised to between 90 %
to 100 % RH. During the next 30 min, the humidity is raised to between 95 % to 100 % RH.
Now switch over from air condition control to chamber control.

Temperature is raised gradually from 10 °C to 70 °C over a 3 h period with heating rate of
20 °C/h, with humidity held between 95 % to 100 % RH . During this time the LED
packages are turned on only every 30 min for 2 min with current density of not more than
0,05 A/mm?2, low enough not to heat the LED packages beyond condensation. Except for
these 2 min every 30 min, the LED packages shall be turned off.

Temperature is raised to 80 °C within a further 30 min. The humidity shall be held between
95 % to 100 % RH.

Temperature is decreased to 75 °C and is held for 30 min. The humidity is undefined and
uncontrolled during this time. Start of the drying after reaching 75 °C air temperature.
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6) Temperature is decreased from 75 °C to 20 °C within 75 min. The humidity is undefined
and uncontrolled during this time. This is the end of the first cycle and the DUT shall be

dry (RH < 50 %).
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7) Each additional cycle starts at step 1 and continues to step 6.

The test is continuous except for where interim measurements are required. Electrical
measurements shall be performed not sooner than one hour after removing the LED packages
from the stress chamber. For interim readouts, the LED packages shall be returned to stress

within four hours after removing them from the stress chamber.

Duration: Typical duration is 10 cycles.
:‘ A A S_)
é 100 1 7 - 100
90 - 90
80 / - 80
70 - 70
60 1 60
50| 7 - 50
40 40
30 1 - 30
201 2 - 20
\ _\
\
AY
10 4 - - = - 10
0 1 T T T
30 30|30 150 30 | 30 75 15 Time, ¢ (mm
Dewing phase Dry phase

1 cycle

Y

\4

Y

chamber control

a) Switch over air.condition control to

b) Start ofithe drying after reaching
75 2C_air temperature
c) DUT shall be dry (RH < 50 %)

Test room humidity

Humidity undefined

——— Chamber temperature

== == == == == Test room temperature

O

Function test with
J= 0,05 A/mm2

Figure 12 — Temperature—humidity characteristics for the DEW test

8.6.20 Flowing mixed gas corrosion (FMGC) test

The resistance to corrosive gas atmosphere shall be tested according to IEC 60068-2-60; the

following test conditions apply:

e test method 4;

e air temperature 25 °C;

e 75 % RH,;

IEC
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e H,S concentration: 10 x 10-9;
NO, concentration: 200 x 10°9;
Cl, concentration: 10 x 109;
SO, concentration: 200 x 10°9;

e du

8.6.21

ration 500 h.

Wire bond pull test (WBP)

The purpose of this test is to measure the wire bond strength of the LED package. This test
may be applicable to all versions of available wire bond techniques used for LED packages.

stren
defini

A po
packa

of wir¢ bond strength evaluation. A minimum sample size of 3 x 5 is rec

8.6.22 Bond shear test (BS) %

The p

die bonding surface, or an wedge/stich bond and a die or package bonding surface. The

shear
be > 1|,

A podt-stress test evaluation of wire bond s \' is not recommended, since the

packa

of wirg bond shear evaluation. A minimum sa@ e size of 3 x 5 is recommended.

8.6.23 Die shear test (DS) 4@
The plirpose of this test is to determifie the quality of the interface between the semicon

die a
MIL-S
ISO 3

A pos
are ty
shear

g p g
h C bk value shall be > 1,67 and shall be reported separately See ISO 3534*2&
on of the C ok value. Q~

/\

jes are typically encapsulated and the de-capsulation process cou Eg uence the
ended.

irpose of this test is to determine the strength of the i{@face between ball bor

test shall be performed according to JESD22-B1}6.”" The bond shear C,, valug
67 and shall be reported separately. See ISO%@ 2 for the definition of tphe Cok

hes are typically encapsulated and the dezcapsulation process could influence the

N

D 883E. The die sheac}ﬁ‘k value shall be > 1,67 and shall be reported separatel
p34-2 for the definition of the C,, value.

-stress test e @tion of the die shear is not recommended, since the LED pad
pically enc&n ted and the de-capsulation process could influence the result
evaluatio inimum sample size of 3 x 5 is recommended.

Q%

t-stress test evaluation of wire bond strength is not recommend smce the LED

result

d and
bond
shall

value.

LED
result

Huctor

hd package bonding surface. The die shear shall be performed according to

. See

kages
of die

NS
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Annex A
(normative)

Life test conditions for filament lamps

Ageing

Filament lamps shall be aged at their test voltage for approximately 1 h. For dual-filament
lamps, each filament shall be aged separately. Filament lamps which fail during the ageing

period

shall be omitted from the test results.

A.2

Measl
stable

In the
be op

Test voltage

rements shall be carried out at the test voltage specified in Clause 5 (which sha
DC or AC voltage with a frequency between 40 Hz and 60 Hz.

case of non-replaceable filament lamps (defined in IEC 60809);'the filament lam
brated at the test voltage specified in the relevant data shéet. In case an ele

regulator is used, such as pulse width modulation (PWM), this,non-replaceable filamen

shoulq
lamp.

NOTE
deviatid

A.3

be operated in such a way that it does not negatively affect the lifetime of the fil

The test voltage is deemed to be stable when the momgentary fluctuations do not exceed 1 %
n of the average over the test period does not exceed 0,5% of the specified value.

Operating position and operating conditions

Filamgnt lamps shall be operated on a;Vibration-free test rack with both lamp axi

filame
shall b
lamps
filame

ht(s) horizontal. In the special caseof double-filament lamps which include a shiel
e under the dipped or lower-beam filament (H-H line horizontal). In the case of fil
with an axial filament, the ‘fonger filament support shall be positioned abo
ht.

| be a

b shall
tronic
| lamp
Bment

bnd the

s and
d, this
ament
e the

The lamps shall be tested-under normal ambient temperature conditions; assumpfion is

25°C

A.4

A.41

+ 10 °C.

Switching.cycle

Single-filament lamps

A.4.1.

1 Filament lamps for continuous operation

Filament lamps shall be switched off twice daily for periods of not less than 15 min, such

period

s not being considered as part of the life.

A.4.1.2 Filament lamps for intermittent operation

Filament lamps for intermittent operation as used in stop-lamps and flashing direction
indicators shall be operated in the following switching cycle:

e 15
e 15

s on for intermittent (flashing) operation;

s off;

e flashing frequency: 90/min;

e on/off ratio 1:1.
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The whole flashing operation time is considered as life.

A.4.2

Dual-filament lamps for headlamps

The filaments shall be operated alternately according to the following cycle and starting with
the lower beam filament:

e dipped or lower-beam filament: 15 h on/45 min off;

e main or upper-beam filament: 7,5 h on/45 min off.

The end of the life is determined by failure of either filament.

The of

NOTE
filamen

A.4.3
A.4.3.
Life te

filame
high-w

A.4.3.

The s

A.4.3.

The s

A.5

Tests

f periods are not considered as part of the life.

The life of the lower-beam filament represents two-thirds of the total life, the life of \the uppsg
one-third.

Dual-filament lamps for light signalling equipment
L General

sting shall be carried out for each filament separately. Life testing of the low-w
ht shall be carried out on filament lamps other than those used for life testing
attage filament.

] Filaments for continuous operation

vitching cycle shall be as specified in A.4.1.4"
3 Filaments for intermittent operation
vitching cycle shall be as specifieddin A.4.1.2.
Luminous flux and colour maintenance

may be interrupted for determination of the luminous flux and colour maintenance.

r-beam

pttage
of the
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Annex B
(normative)

Vibration tests

B.1 General

These tests are designed to ensure that lamps satisfactorily completing this schedule will not
be adversely affected by shock and vibration in normal service.

Two Igvels of test are specified which are referred to as "standard test" and "heavy-duty test"
and thle appropriate level shall be selected for the intended vehicle usage.

The apceleration levels and frequency spectra used in these tests are based on extgnsive
invest|gations into the characteristics experienced at lamp mounting positions-on a wide[range
of vehjicles and in normal service conditions.

Althoygh the standard test relates to normal vehicle service conditions, investigationg have
showr that the more arduous conditions given by heavy goods~vehicles require lampp of a
greatgr mechanical strength.

Within| the constraints of dimensional and photometric specifications, the ultimate strerjgth of
an ingandescent lamp is limited by the properties of the filament material. These restr|ct the
mechanical stress to which a lamp can be subjected.

Higher vibration levels may impair the performance of lamps.

Two t¢sts methods are specified:

videband random vibration test (WBR);

marrowband random vibration_t€st (NBR).

a)

a
b) a
The WBR test is the preferred one, as simulation of service conditions can be achieveq most
accurately by the use of WBR equipment. However, studies have indicated that a relatipnship
exists|between WBR and-NBR vibrations. For the purpose of this document, both tests are
equal for testing motor'vehicle lamps to vibration resistance.

Analysis of vibration measurements, taken under transient conditions such as door, bopt and
bonnelt closurésy*shows compatibility with the significant features of both the WBR ang NBR
test pogrammes.

The gknerally accepted requirements of a fatigue life of 107 reversals are encompasded by

the schedule in IEC 60068-2-6.

Measurements of vibration and shock characteristics in service reveal frequencies of up to
20 000 Hz.

A vibration level is expressed as acceleration spectral density (ASD). It is the spectral density
of an acceleration variable and is given in units of acceleration squared per unit frequency.

ASD spectrum defines the way ASD varies within the frequency range.

The ASD levels at frequencies above 1 000 Hz are, however, so low as to be insignificant, as
the resonant frequencies of the critical construction features of most automobile lamps fall
within the range of 200 Hz to 800 Hz. This, together with problems in the design of fixtures
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suitable for operation at frequencies above this level, has led to the adoption of 1 000 Hz as
the maximum limit for the test schedules (excluding half bandwidth).

B.2 Test conditions

B.2.1 General

Figure B.1 details the preferred arrangement of equipment for the testing of lamps of WBR or
NBR tests.

In order_ta _he assured of reliable and rpprndlmihln test results the fnllnwing pmm:dures
should be followed.

B.2.2 Mounting (see IEC 60068-2-47)

The Igmp caps shall be fastened rigidly to the work holders on the vibration-head. This may
be achieved by clamping, soldering or embedding. Electrical connection to the lamps shall be
made |by the use of soldered wires or other means such that electrical ‘¢connection is efsured
during the whole test.

On tests including higher frequencies, it is essential that fixtures-are designed in such [a way
that tHe propagation path (the distance between lamp and moving coil) is always shortgr than
the onle-quarter wavelength of the velocity of sound in the fixture material.

B.2.3 Measuring points

A measuring point is the position at which measufements are made to ensure that the test
requirements are met. The measuring point shall be on the fixture as close as possible|to the
positign at which the lamp is held and the detector shall be rigidly connected to it.

If several lamps are mounted on a single fixture, the measuring point may be related [to the
fixturel generally rather than the lamp.fixing points.

The rg¢sonant frequency of thefully loaded fixture shall always be higher than the maximum
test frequency.

B.2.4 Control point

The signal from the 'transducer mounted at the measuring point shall be used as a mepns of
maintaining the specified vibration characteristics.

B.2.5 Conditioning

Filament idlllpb strattbe agcu' for-30mmmmattest vuiiagc as givcll mtheretevantdatasheets of
IEC 60809 or in the relevant data sheets of non-replaceable filament lamps. No ageing period
is required for discharge lamps, but lamps which fail before starting a vibration test shall be
omitted from the test results.

B.2.6 Axis of vibration

Field measurements on vehicles have shown that automobile lamps are usually subjected to
greater stresses in the vertical plane than in either of the horizontal planes. It is therefore
recommended that a vertical direction of excitation be used for testing with the principal lamp
axis and filament(s) horizontal.
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WBR test — Basic motion
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The basic motion of the control point on the test fixture (see Figure B.1) shall be rectilinear
and of a stochastic nature with a normal (Gaussian) distribution of instantaneous acceleration
values. Peak values are limited to three times the r.m.s. value as determined by the ASD
profile and its frequency range (i.e. "3c-clipping"). Experience has shown that a peak factor
set to 2,3 at the exciter corresponds to a 3 o test signal at the control point because of
filtering by the vibrator (see ISO 5344).

B.3

Test conditions

B.3.1

The test voltage for filament lamps shall be in accordance with IEC 60809 <or- wi
cation in the relevant data sheets of non-replaceable filament lamps,. For disg

specif
lamps

The specific vibration test conditions are given as follows (see Tables B,"B.2, B.3 and

General

the conditions of Clause D.2 apply.

Table B.1 — Vibration test on motor vehicle-lamps —
Test conditions

h the
harge

B.4):

Narrowband random vibration test Standard test conditions Table B.2
Heavy-duty\test conditions [Table B.3
Wideband random vibration test Standard test conditions Table B.4

B.3.2

Narrowband random vibration tests

Table B.2 — Vibration’test on motor vehicle lamps —
Standard test conditions (narrowband)

2
3
4 Bweep rate
5
6

Narrdwband random vibration test

1 Frequency range

Bandwidth

Bweep range

SBweep duration (full cycle)

ASD spectrum

30 Hz to 1 050 Hz

100 Hz

80 Hz to 1 000 Hz

1 octave/min

7,3 min

0,12 g?/Hz (= 3,5 g eff.)
from 80 Hz to 150 Hz

0014 o2/Hz (=12 o off )

o =~

Tolerance of the acceleration values
Test duration

9 Switching cycle

10 Compressor speed

from 150 Hz to 1 000 Hz
+1 dB

20 h

20 min lit to 10 min unlit
10 dB/s
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Table B.3 — Vibration test on motor vehicle lamps —

Heavy-duty test conditions

Narrowband random vibration test

Frequency range

30 Hz to 1 050 Hz

2 Bandwidth 100 Hz
3  Sweep range 80 Hz to 1 000 Hz
4  Sweep rate 1 octave/min
5 Sweep duration (full cycle) 7,3 min
6 ASD spectrum 0,36 gZ/HZ (= 6,0 ¢ eff.)
from 80 Hz to 150 Hz
0,09 g2/Hz (= 3,0 g eff.)
from 150 Hz to 1 000 Hz
7 [olerance of the acceleration values +1 dB
8 [est duration 20 h
9 Bwitching cycle 10 min lit to 10 min unlit
10 Compressor speed 10 dB/s
B.3.3 Wideband random vibration tests
Test requirements are given in Table B.4 for standard_service.
Requirements for heavy-duty service are under consideration.
Table B.4 — Vibration test on motor vehicle lamps -
Standard test)conditions (wideband)
Wideband random vibration test
1 frequency range 12 Hz to 1 002 Hz
2 ASD spectrum Hz g2IHz
a) 12 0,01
a) 12 to 24 0,01t0 0,15
24 to 54 0,15
a)
54 to 1002 0,15to0 0,008 2
3 lotal r.m:.s” acceleration level 54¢+1dB
4 lfolerance of the true ASD values +3 dB
5 s“’“‘phi“g pyl‘ln U IIIiII ill 119) 1U Illill ulliil
6 Test duration 20 h
NOTE 1 The acceleration level increases logarithmically with the logarithm of the frequency in the range 12 Hz

to 24 Hz (12 dB/octave) and it decreases in the range 54 Hz to 1 002 Hz (-3 dB/octave). Outside the specified

frequency range, the ASD level has to decrease with gradients as steep as possible.

NOTE 2 All data are provisional.
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Vibration control Control signal Accelerometer
centre g preamplifier

Drive sijgnal
Control accejerometre

Fest fixture

! 16 o ok

Power
amplifier A=

Vibration exciter
IEC

Figure B.1 — Recommended equipment layout for vibration testing
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Annex C
(normative)

Glass-bulb strength test

C.1 General

If required, the test specified in Annex C shall be used to determine the glass-bulb strength of
certain road vehicle filament lamps.

This test is necessary for these filament lamps because mechanical handling is utilized for
their gssembly in equipment.

C.2 [Test equipment and procedure

C.21 Principle of the test equipment

Pressure gauge
/
Glass bulb O
Ecdentric o Cylinder
N /—\I AAA

V V V V Safety valve

/= —Z4

Plate Plate

See F|gure C.1.

Solenoid v4

)1( IEC

Figure’C.1 — Diagrammatic sketch of the principle of the test equipment

ve

The tgst.apparatus consists mainly of

e a pneumatic cylinder applying the necessary force;
o two plates transmitting the force onto the test sample;
e a measuring apparatus indicating the applied force.

C.2.2 Test conditions

This apparatus shall test bulbs with a maximum diameter of 50 mm. The bulb shall be tested
with a slowly increasing compressive force. In no case shall bulbs be exposed to a shock load.

The increase of force from 0 N to 200 N shall be in 4 s to 5 s during which period the force
increases approximately in a linear manner.
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It shall be possible to limit the maximum force of the apparatus to 200 N by a compression
safety valve. The apparatus shall incorporate a suitable protective screen to prevent injury
from glass fragments in the event of a bulb failure during the test.

c.2.3

Requirements for plates

Each plate shall have a plane smooth surface with a diameter of approximately 20 mm and
shall be of hardened tool steel. The hardness of the plates shall lie between 55 Rockwell and
60 Rockwell (HRC).

C.3

The c
an A

Requirements

mpression strength of the bulb shall not fall below the values stated in Table C1
L of 1 % as a basis.

Table C.1 — Compression strength

taking

Category Minimum glass-bulb strength
N
P21/5W 40
P21W 40
P27/TW 40
P27W 40
PR21/5W 40
PR21W 40
PY21W 40
PY27/7TW 40
R10W 40
R2 40
R5W 40
RR10W 40
RR5W: 40
RY MW 40
T4W 40
W10W 40
W15/5W 40
W2.3W 40
W21/5W 40
W21W 40
W3W 40
W5W L2y
WP21W 40
WR5W 40
WT21/5W 40
WT21W 40
WTY21/5W 40
WTY21W 40
WY10W 40
WY16W 40
WY21W 40
WY5W 40
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C.4 Evaluation

C.41 General

One of the following procedures shall be applied.

C.4.2 Assessment based on attributes

Set the test apparatus at the minimum force specified in Table C.1. A first sample is selected
randomly from the batch, the number selected being determined by the batch size (see
Table C.2). The number of bulbs failing are compared with the acceptance and rejection

numb re lfthara ic na dacicinn o carand camnla ic tactad in ancardanca wwith Tahla C
e e o068 6t5o S 6o R a5Sapre1ste ste e 6606 Haah e With—aore—o-

Table C.2 — Inspection by attributes — Double sampling plan

Batch size Sample Accept Reject
201 to 3 200 1st sample n1 = 80 1 4
2nd sample n2 = 80 4 5
3201 to 10 000 1st sample n1 =125 2 5
2nd sample n2 = 125 6 7
1D 001 to 35 000 1st sample »1 = 200 3 7
2nd sample n2 = 200 8 9
34 001 to 150 000 1st sample n1 = 315 5 9

5N
N
N
w

2nd sample n2 = 315

If a second sample has to be taken, the number of filament lamps failing in the combined sample is compared
with the acceptance and rejection numbers in the corresponding line.

This fandom test, based on attributes, corresponds—withtEC 60440 to the tests giyen in
ISO 2859-1.

C.4.3 Assessment based on variables

The sjze of the sample«(selected randomly) is determined by the batch size as shqwn in
Table |C.3.

Each filament lamp:is tested until it fails and the value at which this occurs is recorded.

The rgsult istassessed as follows.

The |lowerguality statistic {Q. ) is calculated using-the eguation:
<t 4 =17 ) <t

where

X is the mean value of all the results in the sample;
S is the standard deviation:
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where
X; is the value of individual results;
n is the number of results.

The test is passed if: 9| > K
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where

K is the acceptability constant determined from Table C.3.

Table C.3 — Inspection by variables — "S" method of assessment

Batch size Sample size Acceptability constant K
12p1 to 3 200 15 1,79
32p1 to 10 000 20 1,82
10 401 to 35000 25 1,85
35 Qo1 to 150 000 35 1,89

NOTE[1 The statistical basis of this method assumes that the distribution of results is normal, or nearly sq.
NOTE[2 Tests for normality can be made by the use of probability paper plots in accordance with ISO 285¢4.

NOTE 3 This test, based on variables, corresponds to theltests given in ISO 3951.
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D.1

Annex D
(normative)

Life and luminous flux maintenance
test conditions for discharge lamps

Ageing

No ageing period is required, but lamps which fail before starting the life test shall be omitted
from the test results.

For Ia
meast

D.2

Discharge lamps shall be tested with the ballast submitted by the\lamp manufacture

prefer
ballas
curren

D.3

Discharge lamps shall be operated in free air with an ambient temperature of 25 °C 4

The b

Preca
risk of

D.4

One o

mps subject to the luminous flux maintenance test, the initial luminous fluxsHh
red after 10 on/off switching cycles as-presecribed specified in Clause D.4.

Test circuit and test voltage

ably, designed to operate the lamp in a nominal 12 V system. The test voltage
shall be 13,5 V. The power supply to the ballast shall be‘sufficient to secure the
t flow.

Burning position and operating conditions

irning position shall be horizontal within_10°, with the lead wire down.

itions should be taken to avoid potential hazards due to high voltages, UV radiatig
bulb breakage during starting, run=up and operation of some discharge lamp type

Switching cycle
h/off switching cycleuis-built up of the following 10 on/off periods (see Table D.1):

Table D.1 — On/off switching cycle

all be

r and,

to the
high-

5°C.

n and

o7

Period On Off
min min
1 20 0,2
2 3 5
3 5 3
4 3 3
5 2 3
6 1 3
7 0,5 3
8 0,3 0,3
9 20 4,7
10 20 15
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The total duration of one on/off switching cycle is 120 min, during which the lamp is switched
on for 79,8 min and switched off for 40,2 min. The time during which the lamp is switched off
is not considered as part of the life.

For discharge lamps with two defined power modes, a power switching cycle according to
Table D.2 shall be applied in addition.

One power switching cycle has a total duration of 113 min. The power switching cycle is
superimposed onto the on/off switching cycle of Table D.1.

Figure D.1 show the superposition of the two switching cycles.

NOTE |The power switching cycle duration of 113 min is chosen to avoid synchronicity with the 120 minf of the
on/off clycle. Over the total test duration this results in a percentage of 71 % in low power operation {g*~g. lojv beam)
and 29 % high power operation (e. g. high beam).

Table D.2 — Power switching cycle

Period Power mode Time
min
A High power 3
B Low power 20
C High power 10
D Low power 20
E High power 10
F Low powen 20
G High gower 10
H Low power 20
120 (mn) - 120 (mn) L 120 (mn) N
j 113 (mn) A 113 (mn) B 113 (mn) ”
On
1 S Y I I AL L] {R[eee
Off . ‘
0 50 100 150 200 250 300 350 100

Time (mn) Ec

ci DA4_S oy ¢ onloff switchi
and power switching cycle

Life tests may be interrupted for the purpose of the luminous flux maintenance test.

For discharge lamps with two defined power modes, an additional fast power switching cycle
according to Table D.3 shall be performed on 10 lamps. The test consists of 10 steps “5 s low
— 2s high” and 10 steps “20s low — 10s high” These 20 steps are repeated until
50 000 operations are reached. A maximum of one lamp may fail the test (no light emitted).
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Table D.3 — Fast power switching cycle

— 57 —

D.5

The Iy
chara

Operations Steps Power mode Time

]

1 1 Low power 5
2 2 High power 2
3 3 Low power 5
4 4 High power 2
5 5 Low power 5
& & High-powet 2
7 7 Low power 5
8 8 High power 2
9 9 Low power 5
10 10 High power 2
11 11 Low power 20
12 12 High power 10
13 13 Low power 20
14 14 High power 10
15 15 Low power 20
16 16 Highgower 10
17 17 Lowspower 20
18 18 High power 10
19 19 Low power 20
20 20 High power 10
21 1 Low power 5
22 2 High power 2
50 000 20 High power 10

Luminous flux maintenance

minous(flux maintenance is measured after the lamp has been operated 75 %

teristic-life as declared by the manufacturer.

of the



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

E.1

- 58 - IEC 60810:2017 RLV © IEC 2017

Annex E

(n

ormative)

Bulb deflection test

General

If required, the test specified in Annex E shall be used to determine the strength of the bulb-
to-cap connection of discharge lamps.

E.2

The |4
refere

—

e 2a
e pe

e US

Test set-up and procedure

Light cen

tre length

Reference plane ———

1

Force applied in
direction of arrow
\

_ Z — , - — Reference axis

Fixture /

Point of measurement

]
AN

Figure E.1 — Sketch of the test set-up

IEC

mp shall be rigidly and horizontally mounted in the fixture (see Figure E.1), with the

hce notch in the_up position. A force

A distancédrom the reference plane equal to the light centre length of the lamp;

rpendicular to the reference axis;

ng-atod with a hard rubber tip with a minimum spherical radius of 1 mm;

of 18 N is applied on the glass bulb

o four times, spaced 90° apart, starting in the vertical direction.

NOTE The spacing of 90° is approximate, depending on the position of the outer supply wire.

The force shall be gradually increased from O N to 18 N.

The bulb deflection shall be measured at the glass surface 180° opposite to the force
application.

A different lamp shall be used for each force application at 0°, 90°, 180° and 270°.

E.3

Requirement

The deflection shall not exceed 0,13 mm in the direction of the force applied.
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F.1

Annex F
(informative)

Guidance on equipment design

Pinch temperature limit

Headlamps, fog-lamps and signalling lamps should be so designed that in operation the pinch

tempe

rature of halogen lamps does not exceed 400 °C.

Specielally prepared filament lamps are required for the pinch temperature test and refe

should

NOTE

F.2

Headl
solder

e 29
o 27

F.3

Maxim
and is|
Obser,
accep
F.5.

F.4

Maximn

be made to the filament lamp supplier.
For pinch temperature measuring method, see IEC 60682.
Solder temperature limit

bmps, fog-lamps and signalling lamps should be so designed that in operatid
temperature of filament lamps does not exceed the followihg limits:

D 180 °C for single-filament lamps;
D 180 °C for double-filament lamps.

Maximum filament lamp outline

based on a maximum sized filament, lamp inclusive of bulb-to-cap eccentricity a
vance of these requirements .ip>the equipment design will ensure mech
ance of filament lamps complying* with IEC 60809. Details are given in Figures

Maximum surge voltage

um surge voltage-values are provided as guidance for designers of electrical equi

They are specified as mraximum tolerable duration as a function of the height of voltage

This d
filame
filame

oes not_imply that values shorter than the specified ones have a negligible eff
ht lamp\performance, but only that a higher voltage or duration in any case ha
ht lamp and should be avoided. Values in graphical form are given in Figure F.1.

rence

n the

um filament lamp outline is provided as*guidance for designers of lighting equipment

nd tilt.
anical
F.2 to

pment.
surge.

bct on
m the

F.5

Recommended instructions for use and handling of halogen filament
lamps

It is recommended that the following points be included in any instructions for use if supplied
with halogen filament lamps covered by this document. Symbols as shown in Annex H
(Clauses H.2 to H.5) may be used in addition or as an alternative to text information.

e Halogen filament lamps operate at high bulb temperatures and care should be taken to
avoid touching the bulb in any circumstances.

o If filament lamps with quartz bulb are touched, they should be cleaned before use with a
lint-free cloth moistened with methylated spirit.

e Filament lamps with scratched or otherwise damaged bulbs should not be used.
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NOTE In some instances filament lamp manufacturers give information that the filament lamp contains gas under
pressure and recommend protective measures when handling it.

F.6 Recommended instructions for use and handling of discharge lamps

It is recommended that the following points are included in any instructions for use if supplied
with discharge lamps covered by this document. Symbols as shown in Annex H (Clauses H.2
to H.10) may be used in addition or as an alternative to text information.

e Care should be taken to avoid touching the bulb in any circumstances. The use of
protective gloves and eye protection is advised. If the bulb is touched, it should be
cleaned before use with a lint-free cloth moistened with methylated spirit. L amps with
scratched bulbs should not be used.

o Discharge lamps operate with a suitable ballast which produces very high voltage| when
swlitching and during operation. During operation, the bulb of the discharge lamp|emits
U\{-radiation. In order to avoid any safety risk or impairment of health,“the disgharge
lamps should only be used in closed headlamps.

e Discharge lamps operate at high temperatures. Before handling, theNamp should belleft to
copl down for an appropriate time and the supply voltage to.tthe ballast shoyld be
digconnected.

)

Voltagea (V)

-

I T 1 |

1 2 3 4 5 6 7 8 910 20 30 40 50
Maximum tolerable durationb| (ms)

IEC

a8 Voltage surges are superimposed on a stabilized voltage of 14,5V after a burning period of at least 30 s.
The voltage shown on the graph above is the sum of the stabilized 14,5 V and the voltage surge.

b If this maximum tolerable duration is exceeded, a certain percentage of filament lamps will fail immediately.
The resulting influence on the non-failing filament lamps is being studied.

NOTE Data for 24 V filament lamps are under consideration. Further details of the surge are under consideration.
Figure F.1 — Voltage surges for 12 V filament lamps —

Maximum tolerable duration for a voltage surge as
a function of its height
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Dimensions in millimetres
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Figure F.2 — Maximum filament lamp outlines H1
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Dimensions in millimetres

7.65 Axis of the aircular part of diameter of 3,5
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B 45°
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73 s
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Wing with reference hole

Key
X Reference axis common to the reference hole and the notch
Z Reference plane containing reference axis of the hole and perpendicular to X axis

Y Supporting plane of the wings

Figure F.3 — Maximum filament lamp outlines H2
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Dimensions in millimetres
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Maximum lamp outline for the passage of the insulated cable and connector tab.

Figure F.1 — Maximum filament lamp outlines H3
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Dimensions in millimetres
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P21/4W and P21/5W
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Annex G
(informative)

Information-for Ballast design

Discharge lamps with integrated starting device may make use of a spark gap to generate the
high-voltage starting pulse. The ballast should provide an open-circuit voltage as follows (see
Table G.1).

Table G.1 — Open circuit voltage

min. 360
max. 600

Open- circuit voltage (r.m.s.) \Y
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Annex H
(informative)

Symbols

H.1 General
Annex H-ceneerns lists the symbols referred to in Clauses F.5 and F.6.

The height of graphical symbols shall not be less than 5 mm, and for letters, not less than
2 mm.
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H.2

H.3

H.4

H.5

H.6

H.7

Symbol indicating that lamps operate at high temperatures

>200°C
Vi

5y

Symbol indicating that care should be taken to avoid touching the bulb

e

Symbol indicating that the use of protective gloves is-advised

Symbol indicating that lamps with @cratched or otherwise
damaged bulbs should not be used

Symbol indicating that before handling, the lamp shall be switched off

Symbol indicating that the use of eye protection is advised
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Symbol indicating that during operation, the lamp emits UV-radiation

The s
symbd

H.8.2

H.9

H.9.1

The s
symbd

H.9.2

mbol in H.8.2 should be used for new products. It is under consideration to remope the
[in H.8.1 in a future revision of this document.

IEC 60417-6040:2040Q/08

Symbol indicating that the lamp shall be operated only in a luminaire
with a protective shield

ymbol in 29.2 should be used for new products. It is under consideration to rémove
['in H.9Q(1)in a future revision of this document.

L .|

IEC 60417-6071:2011-09
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H.10

H.10.1

Symbol indicating dangerous voltage

mbol in H 10 2 should be used for new prﬁ{‘lll!‘fQ

The s

the symbol in H.10.1 in a future revision of this document.

H.10.2

H.11

The p
for us
R99 a

-
_

L -

IEC 60417-6042:201011

Pictogram for instruction "Non-ECE"

ctogram for instruction according to Figufé H.1 indicates: “This product is not inf
e in applications where a light source™approved (E-marked) to a UN regulation

-

hd R128) is required."

It is under consideration to remove

ended
(R37,

IEC 60417-6362:2016-04

Figure H.1 — Pictogram for instruction "Non-ECE"
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H.12 Pictogram for instruction "Interior lighting only"

The pictogram for instruction according to Figure H.2 indicates: “This product is for vehicle
interior lighting only”.
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Annex |
(normative)

Luminous flux maintenance test conditions
for LED light sources

1.1 Ageing

LED light sources shall be aged at their test voltage for 48 h under the operating conditions
specified in 1.3. LED light sources which fail during the ageing period shall be omitted from the
test rgsults.

1.2 Test voltage

Measyrements Tests shall be carried out at a test voltage of:

e 135V for signal light sources and 13,2 V for front lighting- light sources, for preducts
intended for a 12 V board voltage;

e 28|V for products intended for a 24 V board voltage.

The applied voltage shall be a stable direct current.

If the [LED light source is intended to be operated,by an electronic light source contrqglgear,
the tept voltage shall be applied to the input terminals of the controlgear. In this case, the
outpuf of the electronic light source controlgear, for example voltage, electrical current, jpower,
operaling mode shall be described in the test report.

NOTE |[The test voltage is deemed to be stable when the momentary fluctuations do not exceed 1 % find the
deviatign of the average over the test period does not exceed 0,5 % of the specified value.

1.3 Operating conditions

1.3.1 Test rack

LED light sources shall be operated on a vibration-free test rack.

1.3.2 LED(light sources with integrated thermal management

LED Iight (sources with integrated thermal management shall be installed in a chambgr with
the following characteristics:

o well-mixed air, but no excessive forced convection across the light source;

e ambient air temperature in the chamber: 25 °C + 10 °C.
1.3.3 LED light sources with external thermal management

LED light sources, for which the thermal management is intended to be achieved in
conjunction with the luminaire/device or a separate thermal management component, shall be
operated at the specified base temperature T,,. The base temperature T, shall be included in
the test report and shall be part of the luminous flux maintenance declaration by the
manufacturer.

NOTE Control of the T_ temperature during testing can be achieved by active or passive methods for example a
heat-sink, a heat-sink combined with a cooling fan or a Peltier-cooling-element.

Examples of possible product data are given in Table |.1.
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Table 1.1 — Examples of possible product data

Type LgoT, L30B1o

h h
Product designation at T, = 100 °C 2 500 1 500
Product designation at T, = 70 °C 3 500 2500

1.4

1.4.1
1.4.1.1

LED |
period

1.4.1.2

LED li
the fol

e 11
e 57

e fla

The w

1.4.2

The fynctions shall be operated altefhately according to the following cycle and startin

the lo

o pa

e driving-beam function:\%,5 h on/45 min off.

The li

functigns.

The off periods-are not considered as part of the life.

NOTE

Switching cycle

Single-function LED light sources
LED light sources for continuous operation

ght sources shall be switched off twice daily for periods of not less than 15 min
s not being considered as part of the life.

LED light sources for intermittent operation

ght sources for intermittent operation as used in direction,indicators shall be opera
lowing switching cycle:

b min continuous on or flashing, as appropriate;
nin off;

shing frequency: 90/min; on/off ratio 1:1.

hole flashing operation time is consideredias life.

Dual-function LED light sources for headlamps

ver beam function:

5sing-beam function: 15_h on/45 min off;

etime values for the light source are determined by the lower performing of th

such

ted in

g with

e two

of the

Thé jooperation of the passing-beam function represents two-thirds of the total life, the operatior

driving

1.4.3

o funotion onao thicd

Multiple-function LED light sources for light signalling equipment

Luminous flux maintenance testing may be carried out either for each function separately, or

with a

Il functions operated simultaneously or with the functions operated alternately.

In the case of an alternate operation, each function shall be operated with a minimum on-
period of 10 h.

If different operating conditions (e.g. dimming) are used for the same LED light source in
order to fulfil different functions, luminous flux maintenance testing may be carried out at the
most onerous conditions.
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For LED light sources for continuous operation, the switching cycle shall be as specified in
1.4.1.1.

For LED light sources for intermittent operation, the switching cycle shall be as specified in
1.4.1.2.

1.5 Luminous flux maintenance measurements

Tests may be interrupted for the determination of the luminous flux maintenance.

Luminpus flux maimtenance measurements shoutd be carrted out at regutar mtervaly, at a
minimbm maximum time interval of 1 000 h.

For the measurement of the luminous flux, an integrating method shall be used. The LEP light
source shall be operated in a dry and still atmosphere at an ambient\temperatyire of
23 °Cir 5 °C.

LED light sources, for which the thermal management is intended to be-achieved by addjtional
provisjons, shall be operated at the specified performance temperature T,

Measyrements shall be carried out when photometric stability has occurred.

The moment at which the photometry is stable is defined as the point in time at whigh the
variatipn of the photometric value is less than 3 % within"any 15 min period.

1.6 Colour measurement

The cplour of the emitted light shall be measured, using an integrating method, at the|same
time g4s the luminous flux maintenance* measurements and under the same conditigns as
specifled in 1.5.

The cplour shall be expressed~in ClE-coordinates and shall remain within the respective
colour| boundaries as given.in-4.4.1 of IEC 60809:2014 (for colour specification, see also UN
Regulation R48,-Subclayse-2.28 Revision 12:2014, 2.29).

If the [colour of the emitted light has shifted outside the respective colour specificatign, the
light source shallsbe considered to have failed and the luminous flux maintenance tesf shall
be stopped.

If the [colour of the emitted light is produced by a combination of light source radiatign and
seconfary’optics, all colour measurements shall be carried out with secondary optics.

In this case, the optical properties of the secondary optics shall be described in the test report.
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Annex J
(normative)

Destructive physical analysis for LED packages

J.1 Description

The purpose of this examination is to determine the capability of a LED package’s internal
materials, design, and workmanship to withstand forces induced by various stresses induced
during environmental testing.

J.2 | Equipment

The fgllowing equipment is required:

a) optical microscope having magnification capability of up to 50X;
b) detrcapsulation equipment.

J.3 Procedure

The fdllowing procedure shall be followed:

a) LHD packages selected for this test shall have/successfully completed environmental

testing as-definedin-8-6-4-or8-6-5(FMCLtestand- WHTOLtest) listed in 8.6.9. (ATMCL
test, WHTOL test, H2S and FMGC test).

b) The LED packages shall be opened or(de-capsulated in order to expose the internal
dig/substrate and determine the extent\ of any mechanical damage. An additional] cross
seftional cut through chip interconp@ct (chip/glue/leadframe) may be performed fpr the
validation of corrosion stability. The cross sectional cut shall be done after thg¢ LED
package is de-capsulated. The'process used to de-capsulate the LED packagq shall
ensure that it does not cause-degradation of the leads and bonds. The internal [die or
supstrate shall be completely:-exposed and free of packaging material.

c) The LED packages shall be examined under a magnification of up to 50X to the dgriteria
lisied in J.4.

d) Fiialed LED packages shall be analysed to determine the cause of the failure. A failure
anlysis reportt'documenting this analysis shall be prepared on all failures. If the analysis
shpws that the failure was caused by the package opening process, the test shall be
repeated @gnja second group of LED packages.

J.4 Failure criteria

LED packages shall be considered to have failed if they exhibit any of the following:

a) visible evidence of non-conforming to the LED packages’ certificate of design,
construction and qualification;

b) visible evidence of corrosion, contamination, delamination or metallization voids;

c) visible evidence of die/substrate cracks or defects;

d) visible evidence of wire, die, or termination bond defects;

e) visible evidence of dendrite growth or electromigration.
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Annex K
(informative)

Communication sheet LED package testing

SUBJECT: LED package stress test qualification according to IEC 60810

DEVICE: Report No.:
Family package: Date:
Key product data: [Reference to applicable product specification sheet]
nominal drive current
minimum drive current /;
maximum drive current /;
mininum operating temperature Ts. min
maximum operating temperature TZ,
Rth’electr. (typical) and Rth,electr' (maximum)
TEST PERFORMED CONDITION DURATION/ | SAMPLE FAILURES
TEST SIZE - -
REPEATS Electri | Photo || Visual
cal metri
cal |
8.6.3 High temperature operating life | 7g=__°C 1000 h 3 x 26
(HTOU JESD22-A108D I = __mA
Tg=~_°C
g =__mA
8.6.4 Temperature cycling Preconditioning: 1 000 cycles 3 x26
(T™mCy) JEDEC level __
HESD22-A104D JESD22-A104E TMCL condition _
-__°Cl+___°C
__min each extreme
Transfer time __ s
3.6.5 ' ‘et. high tempera‘ture operating | Preconditioning: 1000 h 3 x26
life — minimum rated drive current JEDEC Level
(WHTOL) JESD22.A101C T-=B5°C,
RH= 85 %;
I.=__mA
lon 1 off = 30 Min
8.6.6 Power temperature cycling Preconditioning: 1000 h 3 x26
(PTMCL) JESD22-A105C | JEDEC level __
PTMCL condition _:
-_I+___°C
I.=__mA
Lon/off = O MiN
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TEST PERFORMED CONDITION DURATION/ | SAMPLE FAILURES
TEST SIZE - :
REPEATS Electri | Photo | Visual
cal metri
cal
8.6.7 Electrostatic discharge Human body model 3 x 26
(ESD-HBM) JS-001-2012 8 000 V
8.6.8 Electrostatic discharge Machine model 3 x 26
(ESD-MM) JESD22-A115C 400 V
8.6.10 Physical dimension According to data 3 x 26
heet
(PD) shee
8.6.11|Vibrations variable frequency Constant 1x 3 x26
displacement:
(VVF) JESD22-B103B 15 mm
(20 Hz to 100 Hz)
Peak acceleration:
200 m/s?
(100 Hz to 2 000 Hz)
Duration one cycle:
> 4 min
Cycles per axis: 4
Number of axes: 3
(XY;2)
8.6.12|Mechanical shock Shock type: Half 1x 3 x26
(MS) JESD22-B1108  |°"°
Max. acceleration:
1500¢g
Shock duration:
0,5 ms
Number of.shocks:
5 in eachdirection
Number of
directions:
66X, 1Y, £Z)
= 30 shocks total
8.6.13|Resistance to soldering heat TTW-soldering 3x 3 x26
(RSH-TTW) JESD22-B106D
8.6.14|Resistance to soldering heat Reflow soldering 3x 3 x 26
260 °C
(RSH-feflow) JESD22-A113F
8.6.15[Solderability Leloiiae 1x R
e
(SO) IEG-60068-2-20 60068-2-58 | pay etting 3x10
260-°C,10-s
FTOCESS elfnperature
group __
8.6.16 Thermal shock TMSK condition _: 1 000 cycles 3 x 26
(TMSK) JESD22-A106B -_°Cl+___°C
(liquid-to-liquid)
8.6.17 Hydrogen sulphide T,=40°C 336 h 3 x 26
(H2S) IEC 60068-2-43 RH =90 %
10 — 15 x 106 H,S
8.6.18 Pulsed operating life Ty =55°C 1000h 3 x 26
(PLT) JESD22-A108D I.=__mA

t=100 ps; D=3 %
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TEST PERFORMED CONDITION DURATION/ | SAMPLE FAILURES
TEST SIZE - -
REPEATS Electri Photo Visual
cal metri
cal
8.6.19 Dew test T min = 30 °C - 1008 h 3 x26
65 °C
(DEW) —JESD22-A100C |
Time at 65 °C __h
RH =90 % to 98 %;
8.6.20 Flow mixed gas corrosion Test method 4 500 h 3 x26
(FMGC) IEC 60068-2-60 T,=25°C
R =170 70
TEST PERFORMED SAMPLE SIZE Cpk VALUE
8.6.21 Wire bond pull test
(WBP)
MIL-STD 883E
8.6.22 Bond shear test
(BS)
JEDEC STD22-B116
8.6.23 Die shear test
(DS)
MIL-STD 883E
Failur¢ criteria:
Electr{cal: Vi (I(nominal) = __ mA) > V; £10 % from initial
value
Photonetrical:

e R4gdiant power/lumineus flux:

e Cdlour coordinates:

Visual

I, (If (nominal) = __ mA)
x (I (nominal) = __ mA))
¥ (Is (nominal) = __ mA)

absolute limit: £ % m

< 0,01

< 0,01

e.g. broken or damaged package or leads

Conclusion:

The tested devices fulfil the reliability requirements.
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Annex L
(normative)

Re-testing matrix for LED packages testing

§

Legend:
X = Tes{is recommended E
C = Test}is recommended based on LED type and risk assessement g T
na = not gpplicable for this change 5 & s
= = a s
* This test gnly applies to LED packages that are declared to be solderable by . g § @ S i 0
wave soldefing by the manufacturer 5 E . =3 T -g E %
**This test gpplies only to LED packages that are specified for reflow soldering ':E 2 d - B S I ; ’Iv' —~
o >|2|&8|2]|alz2 o | o 3
L 2| F e | w2 ¢ | 9
3 . = o S £ s g = =, =
o O o > £ o] 5 9 ® ® . w
£ o 2 £ S a ~ $ o} © = P
® = o S I = o S ~ | & T S - k]
s | E | % S| o o [ [ T | @ o2 ) 2 sl 2= 8
<3 o s o =4 o @ T = = = %] £ o £
[e] = 2 o o} 9] < w < 9 5] s e = 5
els| S5l 2ls|s|alasl@E]2|3|alElE]|l=2|ls]¢
S|l 8| 8|lele|l2|B 83| Z|ls]| 23] 3
[ < £ g o a 2 & 5 ) ) [ S 2 ® u I
o] e ) ) o £ > rid ° © > 2 @ ® =
=3 3 = = = 2 a (] Q o = 2 = o
IS 2| = s | & | & 2 a Ve 2 2 512 § | O 3 =
eleg |25 |88 |8k B ||l |2T|8lsllt]s
sl el | s 8|8 |YNeE|s|a|a|2|5|5]|2||3]|z=
=y @ o Qo [ ° =1 w
T8z |&|au|lugés|2|e|e|3|c|lz|a]|le]|a
® < 0 © ~ © = = o @ hs 2 e = @ 2 54
Type of Change cla|e|ld|sfS)e|la|s|ac|s|a|ls|a]|s|ls]|s
o] ee] o] © 0, 0 oo} ©Q ] 2o} o] 0 o] © ©Q o] oo}
Desigp changes in active elements X na X X X X na na na na na na na na X X na
c
k=) - . I
@ |Desigh changes in routing X X X X na na na na na X X na X X X X X
a]
LED phckage X X X na na X X X X X X X X Cc X X
LED Ghip size / shrink X | X | [ X ]| X | X |na|na|na| X | X |na|na|na| X [|na]| na
Wafer substrate material X|CcphC|X|C|C|nfn|n|X|X]|nm|jC|]C]|X]||lC|C
Wafer diameter XeJlia| X |na| C | C|na|fna|na| X | X |[na|na|na| X ||na| na
- | E Final wafer thickness A A Tma X C Cmna|ma El £l ] £l i g | X [|na | na
o
% | |8 |Electrical active doping / implantation element X |na|C|n|C|C|n|na|n|na|fn|na|n|n| X |[na]|na
=1
B ||z |oxide / dielectrics X|nma|X | X|[C|C|na|na|na|na|na|na|na|nafX||]C]|na
% [~ | Metallization (chip frontside) X | X[ X ]| X C C|lna|na|na|na|n|n| X | X]| X|[]|X]X
§ Metallization (chip backside) X| X[ X ]| X C Clna|n|n| X | X |n| X|X]| X]|[X]X
|| [Passivation / die coating X X X C C C|na|na|na|na|n|na|na| C]|nal|C C
hange in process technique CcC| C C C|na|na|[na|na|na|na|n|na| C cC| C C C
§ hange of material supplier with impact op-agreed specifications X |nafna| X |na|na|na|[na|na| X X | nafna|na| X ||na| na
Q
e Package C|X|C|C|nm|n|X|C|C|X|X|n|C|C]|n|C]|C
Leadframe base material na| X | X|C|na|n|n|n|n|X|X|X]|]C|X]|nmn]||lC|X
S |Leadframe finsihing matefial na| X | X | X |n|n|n|n|n|X|X]|X]C]|X]|nmn]||lC|X
o
.. | |2 |Die attach materiat X| X | X | X|nmna|n|nm|C|C|[X|[X]|n|C|X]|n]|lC]|X
2 ||z |Bond wire material X|X|C|X|n|n|n[C|C|X|X|n|C|C|[XI|nm]|C
[
E - |LED package'susbtrate (BGA) C| X | X C|na|na|[na|na|na| X | X X C| X |n||]C | X
Phosphofmaterial / architecure X C|X| X |na|na|n| C C| X |[X|nma|C C | naj|C C
|| [Méuld.compund, encapsulation / sealing material X X X C|na|na|fna|najfna| X X X C X [ na||C X
hange.in’process technique (e.g. die attach, bonding, plating, ... ) X X X C|nalna|lna| C (o3 (o3 C|lna|C (o3 [od C C
Change of material supplier with impact on agreed specifications X X X C na| na|na| na| na X X C C C na (o C
Production from a new equipment / tool uses a different
o technology CcC | X C C|lna|nafna|najfn| X | X C C|na|na|najna
3|
2 E Production from a new equipment / tool uses same basic
3| &  [|technology na| C|C|C|na|na|na|na|nafna|na|C| C|na|na|najna
£ El
% w Change in the final testing equipment type use of a different
o technology na|nafna| C | X X |na|na|na|na|[na|C |na|nafC | nafna
P
% » Move of all or part of wafer fab to a different and not previously X n n n n n X n n
o § % [|released location/ site / subcontractor a a a a a a a
- 2 = [Move of all or part of assembly to a different and not previously
o released location/ site / subcontractor c c c c X na c c

For product and/or process changes the ZVEI Guideline “Guideline for Customer Notifications
of Product and/or Process Changes (PCN) of Electronic Components specified for Automotive
Applications” including the DeltaQualificationMatrix (DeQuMa) shall be applied.
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Annex M
(informative)

Guidelines for LED packages robustness validation

M.1 General

Annex M3 gives guidance on a robustness validation procedure for LED packages.

and the time-to-failure under typical application conditions. During the testing, t Q'[’res level
is increased beyond the specification limit of the LED package until significan gradattion is
obseryed. The failures over time under over-stress conditions are record In additign, the
degra@lation modes are investigated by using a non-destructive and ructive physical
analygis (DPA). By combining the measured failure rates for each degc atlon mode [under
over-dtress conditions with relevant acceleration models, informatio n be obtained pn the
expecfed degradation over time under use conditions in automotive ting applications

NOTE |[It is not possible to develop acceleration models for all over- ?&condltlons for example when no
significant degradation is observed. i\

“Robuptness testing”, according to this document, is dz@ d as over-stress testing beyopd the
produ¢t specification limits until significant degradatl observed.

informjation that can be combined with mo to make predictions about the lifetimgs and
failure] rates under real application conditic&s ithin the product specification limits.

.\@

Figurg M.1 shows the basic over-streésﬁesting concept for two stress parameters.

“Moderate overstress testing”, according to{%é%}ocument, is defined as the subset pf this

3 The procedure of robustness validation is derived from a similar approach developed by the ZVEI
(Requirements and test conditions for LED packages, November 2012, Revision 1.9)



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

- 80 - IEC 60810:2017 RLV © IEC 2017

Stress parameter 2
A

Overstressing for robustness testing: yellow and red areas

Physical limits of the product:
Additional failure modes seen (red).
Robustness testing (red and yellow).

Lifetime testing (yellow).
Same failure modes as in green area.
Only 1 or 2 failure modes seen.

Product unusable

beyond red area
Datasheet product I— y
Specifications (green) [

No or few failures, only expected
near maximum specifications
and at long times.

Only 1 or 2 failure modes seen.

Failures will occur during overstress tests

Outside of the green area.

Overstressing for lifetime testing: yellow area

N
>

Stress parameter 1

IEC

Figure M.1 — Concept 'of over-stress testing
for two stkess parameters

The “moderate overstress testing” parametric area (yellow) is such that the degrafdation
modeg observed are the same qnes as seen in the “product specification” area, and/pr are
relevapt to operation immediately_ peyond it.

Beyond the “moderate overstress testing” parametric area (red and beyond), new degradation
modeg are observed, andispecial considerations need to be taken so that acceleration models
and the lifetime estimates are still representative of the automotive use conditions within or
near the boundaries. of the product specification.

Figurg M.2 shows a flow diagram for the robustness validation process.
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Overstress test Overstress test Overstress test Overstress test
at stress level 1 at stress level 2 at stress level 3 at stress level n
Failure rate Failure rate Failure rate Failure rate
at stress at stress at stress at stress
level 1 level 2 level 3 level n

Determine model parameters from overstress tests

Apply mathematical model using the model parameters

Failure rate
prediction

IEC

Figure M.2 — Flow diagram for the,robustness validation process

b M.5 defines a set of over-stressitests that should be considered for robu
ions for new LED packages.

e M.7 gives relevant mathematical models.

appropriate, family robustness validation may be done and a rationale should be]
supplier. For familyAdefinition, see 8.1.

Ma) “Guidegtine for Customer Notifications of Product and/or Process Changes (P
bnic Compa@nents specified for Automotive Applications” should be applied.

ocufment makes reference to other IEC standards or standards from other organiz
EBREC). Where relevant, further details on the test definitions can be found in

btness

given

pduct and/or pracess changes the ZVEI Guideline including the DeltaQualificationMatrix

CN) of

ations
these

docu

ents. lest conditions In this document may deviate Trom test conditions in the ret

rence

documents. In such a case, further definitions in the reference document should still be
applied as appropriate.

M.2

M.2.1

Test samples

Lot requirements

Unless specified otherwise, a minimum of 30 LED packages taken from three different
batches of 10 each should be used for each test and for each over-stress condition. For family
qualification, the three different batches should be considered to represent the whole variety

of the

qualification family.
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The sample size may be reduced due to capacity constraints or experimental limitations. The
reason(s) for sample size reduction should be provided with the report.

M.2.2 Production requirements

All LED packages should be produced on tooling and processes at the manufacturing site that
will be used to support LED package deliveries at projected production volumes. Alternatively,
laboratory samples from the latest phase of development may be used; this should be
documented in the test report.

M.2.3 Pre- and post-stress test requirements

Electrical and photometric values (forward voltage, luminous flux or radiant poweQ and/or
intensjty, colour parameter) should be measured before and after stress testiQ%:(see also

M.5.1).
X\

NOTE |A simple light/no light test is under consideration for testing at different temperatureﬁl/g

Wherg possible, the LED packages used for the robustness validati should megt the
produ¢t specification parameters measured at the nominal test condifiens before over{stress
testing.

O@
M.2.4 Assembly of LED packages on test boards g\\<</

interconnect material and process should be made he manufacturer. The choice pf test
board]| interconnect material and process should b cumented for each individual test|in the

test report. g\\)
<

O
LED plackages may need to be assembled on test boarsg(An appropriate choice of test|board,

M.3 | Definition of end-of-test criterig\'
)

\
The LED manufacturer should defin ﬁd-of-test criteria and report these with a justifi¢gation.
Typicgl testing time is 1 500 h to 00 h. Testing beyond 3 000 h is not recommended. In
case gf physical damage, this s.\ d be documented by means of DPA.

<

M.4 |Test sequenceg\b\/er-stress testing

For eIch over-stre &wst, tests should be carried out at different stress levels. Each [stress
test s out on separate samples. One stress level should be inside (or pn the
bordef of) the uct specification, i.e. it should be the same as for the qualificatiop test;
then the str vel should be increased step-by-step beyond the product specification.

It is re c{érmended to choose at least three over-stress levels per stress parameter within the
“moderaie-oversiress testng.  (yellow) area (see Figure M.T). For robusiness validation,
additional stress levels may be chosen within the “robustness testing” (yellow and red areas),
until at least 30 % of the tested parts have failed the criteria or a typical testing time of
1 500 h to 2 000 h is reached.

Table M.1 shows an over-stress matrix for two stress parameters in the case where no
knowledge on the potential degradation mechanism exists. In that case, it is recommended to
evaluate this comprehensive test matrix to study end of life versus stress level. If experience
with potential degradation mechanism of this LED family exists, only a subset of tests is
required.
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Table M.1 — Typical over-stress matrix for two stress parameters

Stress 2 >
Stress 1 Stress 2 level 1 Over-stress 2 Over-stress 2 Over-stress 2 Over-stress 2
(inside
\l/ specification) level 2 level 3 level 4 level n

Stress 1 level 1

(inside
specification)
Over-stress 1 1 1 1

level 2
Overpstress— ~ 4 4 2

Igvel 3 A\
Overfstress 1 1 1 1 Q}Q

lg¢vel 4 A

A)

Overtstress 1 2 2 Q 2

Igvel n q/ ]
Key \Q :
“0” (green) = no failures (within the green “product specification” area in Figure
“1” (ygqllow) = some failures (within the yellow “moderate overstress testing” ar@ln Figure M.1), investigating

relevant degradation modes for acceleration of application us @ditions.
“2” (regd) = significant failures (red area, near or beyond physica @ of the product in Figure| M.1),
investigating the physical boundaries in more detail.

: initi X
M.5 | Over-stress test definition s\&

M.5.1 Pre- and post-electrical and phot@getric test

All LED packages should be tested at inal or maximum or stress drive current accprding

to the| following requirements of the a&%ropriate LED package specification (manufacfurer's

datasheet) prior to and after the follq'ﬁng tests:

e lurpinous flux or radiant pej{s@or intensity (whichever is appropriate);

o forward voltage; ..

e colour coordinates&r dominant wavelength 14 or peak wave length A, (whichgver is
appropriate). Q

In addition, the @rd voltage at the minimum (or lower) current should be recorded.

drive ¢u used for LED binning.

The n Jmi; ive current should be defined by the LED package supplier; typically this|is the

M.5.2 Pre- and post-external visual (EV) test

The construction, marking and workmanship of the LED package should be inspected
according to JESD22-B101B prior to and after the following tests.

M.5.3 High temperature operating life (HTOL) and low temperature operating life
(LTOL) tests

The purpose of this test is to evaluate the performance of the LED package under stress due
to high temperature operation. The test should be conducted according to JESD22-A108D;
the following test conditions apply:

e typical duration 2 000 h;

e over-stress parameters: T;, Iy.
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As part of the robustness investigation, the following HTOL over-stress conditions should be
tested for a minimum of 1 500 h:

o Tj=Tjmax* 15 K for high-power (= 1W rated power) LED packages
* Tj=Tjmax * 30K for mid-power (< 1W rated power) LED packages

o ;=125 % It jax MA for high-power (2 1 W rated power) LED packages
o ;=130 % It pax MA for mid-power (< 1 W rated power) LED packages

e 78 LED packages taken from three different batches (production lot) of 26 each should be
used.

befween 15 min and 4 h after preconditioning is completed Q}/
As paft of the robustness investigation, the following LTOL over-stress condition shopld be
tested| for a minimum of 1 500 h: (-l/Q
*  Tambient = -40 °C '\Q

o 1125 % It max MA for high-hower (= 1 W rated power) L@ackages
* 1150 % It max MA for mid-power (< 1 W rated powe\%/CED packages

e 78|LED packages taken from three different batches prqq tion lot) of 26 each shopuld be

usgd.
e Fofr all surface mount solder reflowable: prec mng according to JESD22-A113F
followed by three Pb-Free reflow solder cy eflow cycles should be completed

befween 15 min and 4 h after precond|t|on|ngs\% mpleted.
M.5.4 Temperature cycling (TMCL) test\\g\

The pyrpose of this test is to evaluate t@&;erformance of the LED package under stregs due
to tempperature cycles without operati f the LED. The LED package should be fested
according to JESD22-A104E; the follgvmg test conditions apply:

e Typical duration: 1 000 cch{}‘

e Rgcommendation: soak e 4, with soak time 15 min and transfer time 15 min.
[nax @nd T mm&ﬁ&hanons are listed in Table 1 of JESD22-A104E. Other Tg L, and

(I;ﬂ (I;ﬂ

[min combinatio an the ones specified in Table 1 of JESD22-A104E (test con j|tions

A {o N) may be idered
o Oer- stress@meters Ts max: Ts,mins transfer rate.

The clnmcec)ségee TMCL cycle condition and the transfer time should be reported.

M.5.5 ﬁamwmmmmumumt

The purpose of this test is to evaluate the performance of the LED package under stress due
to temperature and humidity. The LED package should be tested according to JESD22-A101C.
The following test conditions apply:

e Typical duration: 2 000 h.

e The LED should be operated either continuously DC or with a power cycle of
30 min on/30 min off (power duty factor = 50 %).

e Other currents, chamber temperatures, and chamber relative humidities (RH) or moisture
contents (MC)4, with or without a power cycle, may be chosen to develop WHTOL models.
All other test provisions should be in accordance with JESD22-A101C.

4 Absolute humidity absorbed by the LED package.
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As

Efforts should be made to estimate the relative humidty (RH) and/or moisture content (MC)
values near the LED during the power-on and during the power-off cycles.

The tests should be performed at the minimum and maximum rated drive currents
corresponding to the T of the LED during the power-on operation.

Over-stress parameters: RH pamber ©F MCehambers 16 Tehambers POWer duty factor.

part of the robustness investigation, the following over-stress conditions should be tested

for a minimum of 1 500 h:

85 °C / 85 % RH ambient

I 3 125 % A— mA for high-power (> 1\W rated power) | ED packages

It § 150 % It jax MA for mid-power (< 1W rated power) LED packages \é

78|LED packages taken from three different batches (production lot) of 26 gic shopld be
usgd.

For all surface mount solder reflowable: preconditioning accordin QJESD22-5\113F
followed by three Pb-Free reflow solder cycles. Reflow cycles &UId be completed

befween 15 min and 4 h after preconditioning is completed. ch
M.5.6 Power temperature cycling (PTMCL) test C)%
The ppirpose of this test is to evaluate the performance of t D package under stregs due

to

tested|according to JESD22-A105C; the following test %ﬁ |t|ons apply:

As
for

temperature cycles during operation of the LED pack . The LED package shodild be

Typical duration: 1 000 temperature cycles.

Power cycle 5 min on/5 min off operated &)the corresponding maximum rated| drive
cufrent.

Other T nax than the ones specified m@ble 1 of JESD22-A105C (test conditions A @and B)
m4y be chosen. \6

Over-stress parameters: Tg in, {Qnax' I, transition time, dwell time.
T pin @nd T 5 should be ree\)bted for both on and off cycles.

paft of the robustness |r1\gét|gat|on the following over-stress conditions should be fested
1 500 temperature cyc

T fnin = -40 °C; T@(a)x =125 °C

10[{min dwellqi@’nin transfer (1 h cycle)
2 min on/Z inin off

on
It F 13Q%If‘max mA for high-power (2 1W rated power) LED packages
It § Y% I¢ myay MA for mid-power (< 1W rated power) LED packages

78 LED packages taken from three different batches (production lot) of 26 each should be
used.

For all surface mount solder reflowable: preconditioning according to JESD22-A113F
followed by three Pb-Free reflow solder cycles. Reflow cycles should be completed
between 15 min and 4 h after preconditioning is completed.

M.5.7 Thermal shock (TMSK) test

The purpose of this test is to evaluate the performance of the LED package under stress due

to

thermal shock. The LED package should be tested according to JESD22-A106B (or

IEC 60068-2-14). The following conditions should apply:

typical duration: 1 000 cycles;
T,

over-stress parameters: T, s.max’

s,min’
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e one (or both) of the options below should be chosen:

e Option 1: liquid to liquid. Other Ty ., and Tg n,;, combinations than the ones specified in
Table 1 of JESD22-A106B (test conditions A to D) may be chosen,

e Option 2: air to air. Other Tg 54 and 7 ,;, combinations may be chosen. A typical air-to-
air test test condition is: T,

o smax = 125 °C, Tg min = -40 °C, soak time 30 min, transfer time
S.

As part of the robustness investigation, the following over-stress conditions should be tested
for 3 000 cycles:

*  Ts min' =95 °C; Tg max: 150 °C

e 10|s transfer A

e Dwell time 15 min Qy

e 78|LED packages taken from three different batches (production lot) of 26regch shopld be

usgd.

e Fof all surface mount solder reflowable: preconditioning accordi@to JESD22-A113F
followed by three Pb-Free reflow solder cycles. Reflow cycleQQ)s ould be completed
befween 15 min and 4 h after preconditioning is completed. @

_ _ _ O
M.6 | Destructive physical analysis (DPA) test s\\<(/

The pprpose of this test is to evaluate the degradatio Qechanisms induced by the stfesses
during environmental over-stress testing. Qb

N
The OPA analysis is used to identify the degﬁe@%tion mechanism and to determinelif the
degraglation mode is application related or no\k@ee also Figure M. 1).
N

Guidahce for DPA is given in Annex J. DPA should be performed on random samples off failed
units Ifter completion of the over-stressx\tests (minimum two samples). The post electricpl and
photofetrical test of these sampl@ should be executed before the destructive physical

analyqis. N~
.\()
M.7 |Projection models.

The fdllowing model{@ available to calculate the acceleration factors, see Table M.2.

NOTE |The formulgﬁClause M.7 assume X-stress > X-use (where X = T, [;or ES, RH or MC, T -T 1 cycle

time), and are gr@ consistently such that a + sign is always in front of power and exponential exponents.

The modeéls) shall always use the corresponding T (the LED junction temperature, in| K) to
calcula e LED's optical and electrical properties. Modelling of solder joints or of pgckage
mechanicarl properties shall use 7, or g (in K) instead.
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Table M.2 — Acceleration models

Stress Model Acceleration factor equation
test
HTOL Arrhenius and If stress Ea 1 1
(inverse) AF = (——)™ x e*x ( S
power law If use Tuse Tstress)
HTOL Note:
NOTE 1 »n # 0 when photo-thermal and electro-chemical effects are present, which is very often the case. n = 0
when these effects are not significant, and for storage tests (where 7 = 0).
TMCL — Tyuinlstress
TMSK| Coffin- AF = ( Tmax = Tonin| *a N\
Manson Tnax — Tminluse Qy
A
AF = (CyCle T”.nestress)_,_p % ( Tnax — ﬁ%)ﬂz
Norris- Cycle Tlmeuse Tax — T@ use
Landzberg a1 )
X e k Tmax use Tma%réss
Delta g) WA
= ( ) c
Delu’Qs Tess
Engelmaier (@)
DeltaD = range of angular shear af@%tal joint stress relaxation
A
WHTQL Peck No photo-thermal or electrica@ﬁects (applies to wet storage):
RH
AF — stress\+1 r
RHyse ) \‘g\
MCstress }
AF = )A See Notes 3 and 5
“C*‘@
=
WHTQL Peck Sa \&g)r use and stress:
including nt)
M RH 1
current &fv. ( streSS)+r % (fstress)+n See Notes 2 and 3
\ RHyse Ifuse
)
WHTQL Peck O TJ use # TJ stress:
includi :
curr nd TJ
so AF = (_Mczf““)’fm x (—'C SITESSY+1 5 ¥ T See Notes 3 and 4
f. use f
WHT( L@"f’eck-Eyring RH or MC use # RH or MC stress:
\ including
current and AF = (M)+n X e+B(MCuse MCstress) X e+ k(Tuse Tstress) See Note 5
temperature [fuse
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WHTOL Notes:

NOTE 2 Electrical exponent n # 0 when photo-thermal and electro-chemical effects are present, which is very
often the case. n = 0 when these effects are not significant, and for storage tests (where /; = 0), and for
some corrosion tests.

NOTE 3 Peck and Peck — Non-thermal formulae are only valid for RH comparisons at about the same T; (i.e.,
roughly comparable saturation vapour pressures near the LED), and for high (> 50 %) RH values. At low RH,
Peck either does not hold, or holds for r values of a magnitude much smaller than at high RH, so that low RH
to high RH comparisons are not well described by Peck. (RH = relative humidity = partial vapour
pressure/saturation vapour pressure).

NOTE 4 The simultaneous effect of temperature and humidity is often accounted for. For T7; stress different
from 7, use, RH-stress corresponds to a very different moisture content (vapour "density, closely
approximated by partial vapour pressure) than RH use for the same RH. The moisture content is abbreviated

abaove as MC By using MC instead of RH _ the formula can then incliide the Arrhenius temperature
acpeleration.

NOTE| 5 For cases when one wants to compare very different RH or MC conditions, it is bet \w Use an
exponential behaviour for humidity, through the use of the temperature-humidity variatio he Eyring
relationship, rather than through a(n) (inverse) power law, since as outlined above the valu;a\ its expdnent r
chpnges dramatically over the range of interest.

—

PTMCJL Combination NOTE 6 Model under consideration. -

of models y\Q
Electr|cal (Inverse) I O
only power law AF = (m)’”@g
If useQS.)
or 5\\
O
AF é%sstress )+n
Q ES‘U.SE
orThefmal | Arrhenius 5}\) Ea, 1 1
only <& F = e+T(Tuse_Tst‘ress)
N
(applies to dry stora@ or constant current, £, may depend on current densify)

Low- Power law Wherever appro‘ﬁ&fe for pulsed and power cycling tests of low frequency (gqower-

frequgncy on pulsed lengthS > 1 s to -10 s and/or cycle frequencies < 0,1 Hz to -1 Hz),

power multiply an he expressions above by:

cycling

‘\\() A - Duty Factorsyess _,

X C) Duty factory,
R -
oY

Some|guidelines @t% use of acceleration models include the following.
Accelerati@ odels useful for lifetime estimates and relevant to customer use conglitions
shpuld enerated from data where the same degradation modes as the ones ocqurring
in |t Id are observed (“moderate overstress testing” or yellow zone). Genrally,

acg ated tests are used to obtain information about one particular, relatively $imple
degradation mechanism (or corresponding degradation method). If there is more than one
degradation mode, it is possible that the different degradation mechanisms will be
accelerated at different rates. Then, unless this is accounted for in the modelling and
analysis, estimates could be seriously incorrect when extrapolating to lower use-levels of
the accelerating variables.

Accelerating variables should be chosen to correspond with variables that cause actual
degradation.

Previous attempts to obtain acceleration parameters can turn to be similar to the ones of
interest. With controlled changes in the principal components, the acceleration parameters
will not change significantly. Only one verification test is required to prove identical
acceleration parameters.

Accelerated tests should be designed, as much as possible, to minimize the amount of
extrapolation required. High levels of accelerating variables can cause extraneous
degradation modes that would never occur at use-levels of the accelerating variables. If
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extraneous degradation is not recognized and properly handled, this can lead to seriously
incorrect conclusions. Also, the relationship may not be accurate enough over a wide
range of acceleration.

o Accelerated test programmes should be planned and conducted by experts knowledgeable
about the product and its use environment, the physical, chemical or mechanical aspects
of the degradation mode, and the statistical aspects of the design and analysis of
reliability experiments.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LAMPS, LIGHT SOURCES AND LED PACKAGES FOR
ROAD VEHICLES - PERFORMANCE REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all

inte
this
Tec

hational electrotechnical committees (IEC National Committees). The object of IEC is to

national co-operation on all questions concerning standardization in the electrical and electronic-fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred, to 4

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inf
in the subject dealt with may participate in this preparatory work. International, governmental ar

gov

brnmental organizations liaising with the IEC also participate in this preparation. |IEC collaborates

with| the International Organization for Standardization (ISO) in accordance with Conditions determ
agrgement between the two organizations.

2) The
con
inte

3) IEC

formal decisions or agreements of IEC on technical matters express, as neatly,as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

Conpmittees in that sense. While all reasonable efforts are made to-ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the ‘way in which they are used or

mis

nterpretation by any end user.

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
trangparently to the maximum extent possible in their national and regional publications. Any div

bet
the

5) IEC
ass
ser

een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of conformity. Independent certification bodies provide co
bssment services and, in some areas, acces$ to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

6) All dsers should ensure that they have the latest edition of this publication.

7) No

iability shall attach to IEC or its directors, employees, servants or agents including individual expe

members of its technical committees-and IEC National Committees for any personal injury, property dar
othgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe

exp

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}

Pubjications.

8) Attention is drawn to the-Normative references cited in this publication. Use of the referenced publicg

indi

Epensable for the corcect application of this publication.

9) Attgntion is drawn to the possibility that some of the elements of this IEC Publication may be the su
patgnt rights. IEG, shall not be held responsible for identifying any or all such patent rights.

Intern
techni

This

btional “Standard IEC 60810 has been prepared by subcommittee 34A: Lamps,
cal committee 34: Lamps and related equipment.

romote
Ids. To
Cations,
s “IEC
erested
d non-
closely
ned by

hational
rom all

Publications have the form of recommendations for international tse”and are accepted by IEC National

of IEC
for any

cations
brgence
ated in

formity

for any

rts and
hage or
ps) and
er IEC

tions is

bject of

pf IEC

nrth - edition  cancels and replaces the Tourth ediuon published In ZUT

Amendment 1:2017. This edition constitutes a technical revision.

and

This edition includes the following significant technical changes with respect to the previous
edition:

a) up
b) int
c) int
d) int

date and clarification of the title and scope;
roduction of new LED light sources;
roduction of requirements for LED light sources;

roduction of guidelines on LED package robustness validation for LED packages.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
34A/2021/FDIS 34A/2033/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided thatthe contents of this document witt Temain unchanged until the
stabilify date indicated on the IEC website under "http://webstore.iec.ch" in the data relgted to

the specific document. At this date, the document will be
e re¢onfirmed,

e withdrawn,

e replaced by a revised edition, or

e anjended.

IMPORTANT - The 'colour inside' logo on the coveri{page of this publication indi¢ates
that | it contains colours which are considered to be useful for the cofrect
unddrstanding of its contents. Users should therefore print this document usiLg a
colour printer.
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LAMPS, LIGHT SOURCES AND LED PACKAGES FOR
ROAD VEHICLES - PERFORMANCE REQUIREMENTS

1 Scope

This document is applicable to filament lamps, discharge lamps, LED light sources and LED
packages to be used in road vehicles, i.e. in headlamps, fog-lamps, signalling lamps and

interioﬁM@Awmwmmm@mmummMmhﬂwvted in
IEC 60809.

It spefcifies requirements and test methods for the measurement of performance charac-
teristi¢s such as lamp life, luminous flux maintenance, torsion strength, glass. bulb stfength
and rgsistance to vibration and shock. Moreover, information on temperaturelimits, maximum
lamp putlines and maximum tolerable voltage surges is given as guidance for lighting and
electrical equipment design.

For some of the requirements given in this document, reference is made to data giyen in
tables| For lamps not listed in such tables, the relevant data are supplied by the| lamp
manuflacturer or responsible vendor.

The performance requirements are additional to_4he' basic requirements specified in
IEC 60809. They are, however, not intended to be used by authorities for legal type-apjproval
purposes.

NOTE |1 In the various vocabularies and standards,” different terms are used for "incandescenf lamp"
(IEC 60[050-845:1987, 845-07-04) and "discharge lamp" (IEC 60050-845:1987, 845-07-17). In this dog¢ument,
"filament lamp" and "discharge lamp" are used. However, where only “lamp” is written both types are meant| unless
the context clearly shows that it applies to one typé-only.

NOTE 4 This document does not apply to luminaires.

NOTE 3 In this document, the term LEDJlight source is used, in other standards the term LED lamps can be used
to descfibe similar products.

2 Noprmative references

The fgllowing documents are referred to in the text in such a way that some or all their
content constitutes requirements of this document. For dated references, only the g¢dition
cited gpplies. Eor undated references, the latest edition of the referenced document (induding
any amendments) applies.

IEC 6

45—ttern ble at
http://www.electropedia.org)

IEC 60061-1, Lamp caps and holders together with gauges for the control of
interchangeability and safety — Part 1: Lamp caps

IEC 60068-2-14, Environmental testing — Part 2—14: Tests — Test N: Change of temperature

IEC 60068-2-43, Environmental testing — Part 2-43: Tests — Test Kd: Hydrogen sulphide test
for contacts and connections

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)
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IEC 60068-2-60, Environmental testing — Part 2-60: Tests — Test Ke: Flowing mixed gas
corrosion test

IEC 60809:2014, Lamps for road vehicles — Dimensional, electrical and Iluminous
requirements

CISPR 25, Vehicles, boats and internal combustion engines — Radio disturbance
characteristics — Limits and methods of measurement for the protection of on-board receivers

ISO 7637-2:2011, Road vehicles — Electrical disturbances from conduction and coupling —
Part 2: Electrical transient conduction along supply lines only

ISO 10605, Road vehicles — Test methods for electrical disturbances from electrpstatic

Uniteq Nations Vehicle Regulations — 1958 Agreement, Agreement concerning the adopgion of
technical prescriptions for wheeled vehicles, equipment and parts\which can bg fitted
and/on be used on wheeled vehicles and the conditions for reciprocal recognition of approvals
grantdd on the basis of these prescriptions

(availgble at www.unece.org/trans/main/wp29/wp29regs.htmil)1

Addendum 36: Regulation No. 37, Uniform provisions corieerning the approval of filament
lamps for use in approved lamp units of power-driven vehicles and of their trailers

Addendum 47: Regulation No 48, Uniform provisions<concerning the approval of vghicles
with regard to the installation of lighting and light-Signalling devices

Addendum 100: Regulation No. 101, Uniform\ provisions concerning the approyal of
paksenger cars powered by an internal combustion engine only, or powered by a lhybrid
elgctric power train with regard to the measturement of the emission of carbon dioxide and
fugl consumption and/or the measurement of electric energy consumption and €lectric
ramge, and of categories M1 and N1 yehicles powered by an electric power train only with
regard to the measurement of electric energy consumption and electric range

endum 122: Regulation No0.7123, Uniform provisions concerning the approyal of
adpptive front-lighting systemsAFS) for motor vehicles

Addendum 127: Regulation)No. 128, Uniform provisions concerning the approval adf light
itting diode (LED) light. sources for use in approved lamp units on power-driven

JESD22-A101C, Steady-State temperature humidity bias life test
JESD22-A104E¢ Temperature cycling

JESD22-A105C, Power and temperature cycling

JESD22=-A106B—Ffrermat-shock

JESD22-A108D, Temperature, bias, and operating life
JESD22-A113F, Preconditioning of plastic surface mount devices prior to reliability testing
JESD22-A115C, Electrostatic discharge (ESD) sensitivity testing machine model (MM)
JESD22-B101B, External visual

JESD22-B103B, Vibration, variable frequency

1 Also known as The 1958 Agreement. In the text of this document the regulations under this agreement are
referred to as, for example, UN Regulation 37 or R37.
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JESD22-B110B, Mechanical shock
JESD22-B106D, Resistance to solder shock for through-hole mounted devices
JESD22-B116:1998, Wire Bond Shear Test Method

JESD51-50:2012-04, Overview of methodologies for the thermal measurement of single- and
multi-chip, single- and multi-pnjunction light-emitting diodes (LEDs)

JESD51-51:2012-04, Implementation of the electrical test method for the measurement of real
thermal resistance and impedance of light-emitting diodes with exposed cooling surface

JESD%$1-52:2012-04, Guidelines for combining CIE 127-2007 total flux measurements with
thermal measurements of leds with exposed cooling surface

JESD#$1-53:2012-05, Terms, definitions and units glossary for LED thermal‘testing

ANSI/|PC/ECA J-STD-002C, Solderability tests for component leads, terminations,| lugs,
terminals and wires

ANSI/ESDA/JEDEC JS-001-2012, Joint JEDEC/ESDA standard for electrostatic disg¢harge
sensitjvity testing human body model (HBM) — component level

MIL-S[rD-883E:2015, Visual Inspection Criteria

ZVEI ['Guideline for Customer Notifications of Rroduct and/or Process Changes (PGN) of
Electrpnic Components specified for Automotive Applications” 4th revised Edition, Ortober
2016, |[Rev. 3

3 Teérms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-845 and
IEC 60809, and the following‘apply.

ISO apd IEC maintainterminological databases for use in standardization at the following
addresgses:

e |EC Electropédia: available at http://www.electropedia.org/
e |ISO Online-browsing platform: available at http://www.iso.org/obp

3.1
life
total time (expressed in hours) during which a lamp has been operated before it becomes
useless

Note 1 to entry: For filament lamps, it is considered to be so according to one of the following criteria:
a) the end of life is the time when the filament fails;

b) the life of a dual-filament lamp is the time until either filament fails, if the lamp is tested in a switching cycle
involving alternative operation of both filaments.

3.2

characteristic life

T

TC

constant of the Weibull distribution indicating the time up to which 63,2 % of a number of
tested lamps of the same type have ended their individual lives
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3.3

life B,

constant of the Weibull distribution indicating the time during which 3 % of a number of the
tested lamps of the same type have reached the end of their individual lives

3.4

luminous flux maintenance

ratio of the luminous flux of a lamp at a given time in its life to its initial luminous flux, the
lamp being operated under specific conditions

EXAMPLE 1 L 0 is the time in hours to 70 % luminous flux maintenance.

7

EXAMPLLE 2 Lg, is the time in hours to 50 % luminous flux maintenance.

3.5
initial luminous flux
luminqus flux of a lamp measured after specified ageing

Note 1 fo entry: The ageing is specified in Annex C of IEC 60809:2014 for filament lamps or in Annex [ of this
documgnt for discharge lamps or in Annex | of this document for LED light sources.

3.6
rated [value
value pf a characteristic specified for operation of a lamp at test'voltage and/or other sp¢cified
conditjons

3.7
pinch|{temperature limit
maximum admissible pinch temperature to ensuré.satisfactory lamp performance in servjce

3.8
solder temperature limit

maximum admissible solder temperature to ensure satisfactory lamp performance in seryice

3.9
maximum lamp outline
contoyr limiting the space to be reserved for the lamp in the relevant equipment

3.10
heavyl-duty lamp
lamp | which shallcomply with the heavy-duty test conditions specified in Table B.2 of
IEC 60810 in addition to the requirements specified in IEC 60809

Note 1 o entry! A lamp is declared as heavy-duty by the manufacturer or responsible vendor.

3.11
life B4,

constant of the Weibull distribution indicating the time during which 10 % of a number of the
tested lamps of the same type have reached the end of their individual lives

3.12

LED package

solid state device embodying a p-n junction, emitting optical radiation when excited by an
electric current

Note 1 to entry: Examples are shown in Figure 1.

Note 2 to entry: In UN terminology the term "LED" is used with the same definition.
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P

Figure 1 — Examples of LED packages

LED light source
|' ht arrcaowhaora tho vicihla radiaticn 1o ~Araittad froam A Ay e~ | ENa)
ight spuree—where-the—visibleradiationis-emittedfremone-ormereLEDB{s)

Note 1 fo entry: An LED light source may or may not require an additional electronic controlgear and miay|or may
not reqiiire additional provisions for thermal management.

3.13.1
LED module

LED light source which can only be replaced with the use of mechanical'tools

Note 1 o entry: LED modules are generally considered as components for use_in‘trades, professions or influstries
and are] generally not intended for sale to the general public.

Note 2 fo entry: Examples are shown in Figures 2 and 3.

L=T\ [ L=T\ [ =]

Q _ V orl

IEC

Figure 2 — Example of an LED module without integrated heatsink

V orl

IEC

Figure 3 — Example of an LED module with integrated heatsink

3.13.2
replaceable LED light source
LED light source which can be easily replaced without the use of special tools

Note 1 to entry: Replaceable LED light sources are usually intended for sale to the general public as a
replacement part.

Note 2 to entry: An example is shown in Figure 4.
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3.13.3

non-r

Light emitting area (LEA)
with optional primary optics

Fit system as defined in IEC 60061

_________ T e ane
( )

Electric connector with key
as defined in IEC 60061-1

Heatsink (bod
Ij .- | (body)

01—

Figure 4 — Example of a replaceable LED light source

IEC

eplaceable LED light source

LED light source which cannot be removed from_the device or luminaire

Note 1
luminai
signalli

Note 2

3.14
T,

o entry: Non-replaceable LED light sources, are usually intended as components for integration
e or device by manufacturers. They are_designed and intended to be indivisible parts of a lighting
g device, or of parts or modules or units\of*such devices.

o entry: An example is shown in Figure 5.

Permanently fixed

/ to the device

IEC

nto the
or light

— ——figure 5= Exampteofamon-reptaceable tEDtightsource

p
temperature at a specified location on the surface of the LED light source (7,-point) that can
be measured during operation of the light source and that can be correlated to the

tempe

rature of the p-n junction of the LED

Note 1 to entry: The Tp point is generally specified by the manufacturer of the LED light source or by its
datasheet.

3.15
electr

onic light source controlgear

one or more component(s) between supply and light source to control voltage and/or electrical
current of the light source
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3.16
case temperature
T,

S
temperature of the thermocouple attachment point on the LED package as defined by the

manufacturer of the package

4 Requirements and test conditions for filament lamps

4.1 Basic function and interchangeability

Filament lamps shall comply with IEC 60809.

4.2 |Torsion strength

The cap shall be strong and firmly secured to the bulb.

Compliance is checked before and after the life test by submitting the (filament lamp [to the
following torque values:

o filgment lamps with bayonet caps
— | with 9 mm shell diameter: 0,3 Nm;
— | with 15 mm shell diameter: 1,5 Nm;
— [ with 20 mm shell diameter: 3,0 Nm;
o filgment lamps with screw caps
— | with 10 mm shell diameter: 0,8 Nm.

NOTE |The torque values given above are all under consideration.

The tqrque shall not be applied suddenly but shall be increased progressively from 0 [to the
specifled amount.

Value$ are based on a non-compliance level of 1 %.

4.3 Characteristic life T;

The life 7, measured an)a test quantity of at least 20 filament lamps shall be at least 9p % of
the rated value, given_in Table 3.

Compliance isrehecked by life tests as specified in Annex A.

4.4 |Lifé.B,

The life B3 shall not be Tess than the rated value given in Table 3.
Compliance is checked by life tests as specified in Annex A.

The number of filament lamps failing before the required time shall not exceed the values in
Table 1.
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Table 1 — Conditions of compliance for life B,

Number of filament lamps tested Acceptance number
23to 35 2
36 to 48 3
49 to 60 4
61to 74 5
7510 92 6

4.5 Luminous flux maintenance

The Iyminous flux maintenance shall be not less than the rated value given in Fable 4. This
value |s based on a non-compliance level of 10 %.

4.6 Resistance to vibration and shock

In the| event of service life being influenced by vibration or shock,(the test methods and
schedlles detailed in Annex B shall be used to assess the performance.

The filament lamps are deemed to have satisfactorily completed’the wideband or narroywband
random vibration test as described in Annex B, if they continue to function during and after the
test.

The npmber of filament lamps failing one of the tests shall not exceed the values in Tlable 2
(valueps are based on an acceptance quality limit {AQL) of 4 %).

Table 2 — Conditions of compliance for the vibration test

Number of filament lamps tested Acceptance number
14 to 20 2
21 to 32 3
33 to 41 4
42 to 50 5
51 to 65 6

4.7 |Glass-bulb strength

In the|event,of bulbs being impaired by mechanical handling for their assembly in equipment,

the test'methods and schedules defined in Annex C shall be used to assess the perfornpance.
The bufbrshaﬁ-mﬂﬁanﬁ-ﬂmcﬁmﬂmm—s&eﬂgﬁw—nl' ift ; .

5 Filament lamp data

Rated life and luminous flux-maintenance values for road vehicle filament lamps are tested
under the conditions specified in Annex A.

Tables 3 and 4 provide rated life and luminous flux maintenance values for continuous
operation.
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Table 3 — Rated life values for continuous operation

IEC 608092 UNP Category Test V B,/h T /h Test V B,/h T /h
Lamps for front lighting applications
2310 R37-H1 H1 13,2 150 400 28,0 90 250
2320 - H2 13,2 90 250 28,0 90 250
2330 R37-H3 H3 13,2 150 400 28,0 90 250
2120 R37-H4 | H4 (HB/LB) | 13,2 125/250 | 250/500 | 28,0 100/200 | 200/400
23)5 R37-H7 H7 13,2 300 500 28,0 200 400
23b5 R37-H8 | H8, H8B 13,2 400 800
23f0 R37-H9 | H9, HIB 13,2 250 500
23f5 | R37-H10 H10 13,2 800 1600
23b0  |R37-H11| H11, H11B | 13,2 350 600 28,0 300 oo
23b5 [ R37-H12 H12 13,2 480 970
] R37-H13 H(1I—|3é|/_|L1B3)A 13,2 | 170/1 200 | 350/2 500
] R37-H15 (HI;1D5RL) 13,2 | 250/2 000 | 500/4 000, | 28,0 | 200/1 500 | 4003 000
] R37-H16 | H16, H16B | 13,2 500 1000
] R37-H17 H17 13,2 100/200 .| “<200/400
] R37-H18 H18 13,2 300 500
R37-H19 | H19 (HB/LB) | 13,2 125(850 | 250/500
] R37-H20 H20 13,2 100 200
34B0 SO B A 13,5 90 190
23p5  |R37-HB3| HB3/HB3A | 132 250 500
23p5  |R37-HB4 | HB4/ HB4A | 13,2 850 1700
24bo0  |R37-HIR2|  HIR2 13,2 300 600
21p0  |R37-HS1 [HSINHBLB)| 13,2 75/150 150/300
23h0  |R37-HS2 | his2 13,2 100 250
] Sesorow | PSx2ew 13,2 1000 2 000
21T0 R37-RZ R2 13,2 30760 907T60
(HB / LB) ’
2150 =8 S2 13,2 50/100 100/200
Lamps for signalling applications
c5W 13,5 350 750 28,0 120 350
3410  |R37-H6W|H6W, HY6W | 13,5 350 700
- 3| Hiow 13,5 150 400
- 3| HY oW 13,5 300 600
3420 R37- H21W 13,5 200 400 28,0 90 180
H21W ’ ’
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Filament lamp data
sheet number Type 12v 24V
IEC 608092 UNP Category Test V B,/h T /h Test V B,/h T /h
; R37- HY21W 13,5 200 400 28,0 90 180
HY21W : :
R37-
; e P13W 13,5 4000 8 000
R37-
; v P19W 13,5 1000 2 000
3310 R37- P21W 13,5 120 320 28,0 60 160
P21W ’ ’
31p0 R37- P21/4W 13,5 60/600 | 160/1600 | 280 60/600 | 16041 600
7 P21/4W : :
310 R37- P21/5W 13,5 60/600 | 160/1600 | 28,0 60/600\ | 16041 600
P21/5W ‘ ‘
R37-
] S P24W 13,5 750 1500
R37-
335 sai P27TW 13,5 550 1320
] R37- P27/TW 13,5 | 550/3 690 |1 320/8 820
P27/7TW :
] R37- PR21W 13,5 120 320 28,0 60 160
PR21W ‘ ‘
] R37- | pRo1sW | 13,5 60/600 |\ 160/1 600
PR21/5W :
R37-
] 3| psyiow 13,5 1200 2 400
R37-
] o3t | Psvaaw 13,6 1000 2 000
R37-
] i PY19W 13,5 1200 2 400
3301 R37- PY21N 13,5 120 320 28,0 60 160
PY21W ’ ’
R37-
] e PY24W 13,5 1000 2 000
31h1 R37- 1 py2z7w 13,5 | 550/3 600 |1 300/8 000
PY2TITW ‘
3sbo  _[R37-R5W| Rs5W 13,5 100 300 28,0 80 s
3350 R37- R10W 13,5 100 300 28,0 80 s
R10W : :
R37-
; 3| RY10W 13,5 100 300
3340  |R37-TAW|  T4w 13,5 300 750 28,0 120 350
4310 R37- W3W 13,5 500 1500 28,0 400 1100
W3W ’ ’
4320 R37- W5W 13,5 200 500 28,0 120 350
W5W ’ ’
R37-
4340 N W1BW 13,5 250 700
R37-
4321 Rer WY5W 13,5 200 500
4120 R37- c21W 13,5 40 110

C21W
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Filament lamp data
sheet number Type 12v 24V
IEC 608092 UNP Category Test V B,/h T /h Test V B,/h T /h
R37-
- WY16W WY16W 13,5 250 700
R37-
- W21W W21W 13,5 120 320
- R37- | wa1/5w 13,5 60/600 | 160/1 600
W21/5W ’
R37-
- WY21W WY21W 13,5 120 320
E R37- W15/5W 13,5 120/600 320/1 600
W15/5W ’
R37-
E W10W W10wW 13,5 100 300
R37-
E WY10W WY10W 13,5 100 300

The v3alues indicated are minimum requirements. Depending on some particular )customers' specifigations,
different values may be obtained, i.e. shorter life/higher luminous flux or longer life/lower luminous flux. Thiis shall
be negptiated between filament lamp manufacturers and their customers.

If therd is no direct contact between the customer and supplier, the information on deviation from recommended
life timg data shall be given on the package and/or in publicly available technical documentation.

2 If § UN sheet number is referenced, the IEC sheet number refers to a data sheet withdrawn with
IECQ 60809:1995/AMD5:2012 and is given for information only,

b Theg number in front of the dash indicates the number of thé.\UN regulation.
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Table 4 — Rated luminous flux-maintenance values

for continuous operation

Filament lamp data
sheet number Type 12v 24V
Luminous flux Luminous flux
IEC 60809° | UN' | Category | TestV maintenance Test V maintenance
h % h %
Lamps for front lighting applications
2110 R37-R2 R2 13,2 55¢ 85 28,0 55¢ 85
4404 s 285 4404 10
21p0 R37-H4 H4 13,2 110° 85 110° 5
2254 85 28,0 2254 5
21p5 - H6 14,0 75°¢ 85 - - =
1509 80
23p5 H5 14,0 75 85 - - =
23[10 R37-H1 H1 13,2 170 90 28:0 170 0]
23p0 H2 13,2 170 90 28,0 170 b0
2380 R37-H3 H3 13,2 170 90 28,0 170 0]
31110 R37- P21/5W 13,5 1102 70 28,0 1102 [0
P21/5W 750b 70 750b 0
310 R37- P21/4W 13,5 1102750° 70 28,0 U
nder Under
P21/4W 70 consideration | consideration
33[10 R37- P21W 13,5 110 70 28,0 110 [0
P21W
33p0 R37- R5W 13,5 150 70 28,0 150 [0
R5W
330 R37- R10W 13,5 150 70 28,0 150 [0
R10W
3340 R37- T4W 13,5 225 70 28,0 225 [0
T4W
41110 R37- C5W 13,5 225 60 28,0 225 0
C5W
41p0 R37= C21wW 13,5 75 60 - - -
C20W.
43110 R37- W3wW 13,5 750 60 28,0 750 0
W3w
43P0 R37- W5W 13,5 225 60 28,0 225 0
\'I\'IE\'I\'I

The values indicated are minimum requirements. Depending on some particular customers' specifications,
different values may be obtained, i.e. shorter life/higher luminous flux or longer life/lower luminous flux. This shall

be negotiated between filament lamp manufacturers and their customers.

Luminous flux-maintenance values for extended operation times are under consideration.

28 High-wattage filament.

b

Low-wattage filament.

¢ Main or upper beam filament.

€ If a UN sheet number is referenced,
IEC 60809:1995/AMD5:2012 and is given for information only.

Dipped or lower beam filament.

The number in front of the dash indicates the number of the UN regulation.

the IEC sheet number refers to a data sheet withdrawn with
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6 Requirements and test conditions for discharge lamps

6.1 Basic function and interchangeability

Discharge lamps shall comply with the technical requirements of IEC 60809.

6.2 Mechanical strength
6.2.1 Bulb-to-cap connection

The bulb shall be strongly secured to the cap. Compliance is checked by means of the bulb
deflectian_test canducted in accordance with Annex E

6.2.2 Cable-to-cap connection (if any)

If the [cable has a fixed connection to the cap, it shall withstand a pulling forte ‘of 60 N. The
force g$hall be applied in the direction of the (straight) cable.

6.3 Characteristic life 7,

The life T, measured on a test quantity of at least 20 lamps shall be not less than the| value
declared by the manufacturer, which shall be at least 3 000 h. Compliance is checked by tests
as specified in Annex D.

6.4 |Life B,

The life B; measured on a test quantity of at least\20 lamps shall be not less than the| value
declarned by the manufacturer, which shall be at least 1 500 h. Compliance is checked by tests
as speqcified in Annex D.

6.5 Luminous flux maintenance

The luminous flux maintenance shall'be at least 60 % of the initial luminous flux. Comgliance
is chetked by tests as specified in(Annex D.

Value$ are based on a non-compliance level of 10 %.

6.6 Resistance to vibration and shock

In the| event of service life being influenced by vibration and shock, the test methods and
schedples in Antiex B shall be used to assess the performance.

The dischiarge Iamps are deemed to have satisfactorily completed the wideba d or

requwements as speC|f|ed in the relevant standard.

Values are based on a non-compliance level of 4 %.

Precautions should be taken to avoid potential hazards due to high voltages, UV radiation and
risk of bulb breakage during starting, run-up and operation of some discharge lamp types.

6.7 Discharge lamps with integrated starting device

The total weight of the lamp shall not exceed 75 g. Information for ballast design is given in
Annex G.
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6.8 Discharge lamps with integrated starting device and integrated ballast

The total weight of the lamp shall not exceed 120 g.

The centre of gravity of lamps using IEC cap PK32d shall be positioned within the shape of a
cylinder as indicated by the shaded areas in Figure 6.
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Figure 6 — Position of the centre of gravity (shaded areas)

7 Requirements and test conditions for LED light sources

7.1 Basic function and interchangeability

LED light sources shall:

e be so designed as to be and to remain in good working order when in normal use;

e exhibit no fault in design or manufacture;

e exhibit no scores or spots on their optical surfaces which might impair their efficiency and
their optical performance.

Replaceable LED light sources shall be equipped with caps complying with IEC 60061-1. The
cap shall be strong and firmly secured to the rest of the LED light source.
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To ascertain whether LED light sources comply with the requirements above, a visual
inspection, a dimension check and, where necessary, a trial fitting shall be carried out.

LED light sources shall comply with the technical requirements of IEC 60809.

In the case of LED light sources with more than one function, each function shall be tested
separately, unless specified differently.

If an electronic light source controlgear (ECG) is needed to operate the LED light source, the
test shall be performed with an appropriate ECG.

7.2 UV radiation

The WV-radiation of the LED light source shall be determined according{to $%.9 of
IEC 60809:2014. If kyyy < 10-® W/Im the light source is of the low-UV type.

7.3 Luminous flux and colour maintenance

The Iuminous flux maintenance value L,y and the colour maintenance\shall be measurefl on a
test qliantity of at least 20 LED light sources according to the procedure given in Annex |.

For vgdry small production batches, a test quantity less than 20"may be acceptable.
The manufacturer shall declare and determine the LBy values.
The mleasured values shall be not less than the value declared by the manufacturer.

For LED light sources which were approved:tnder the corresponding UN Regulation 138, the
LB values shall be not less than those specified in Table 5.
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Table 5 — Minimum L,,B,, values for replaceable LED light sources

Category according to UN R 128 Minimurr']n L,yB,,
2200 ™
LR1
1000 ™M@
LW2 4 000
LR3A, LR3B 1000
LR4A, LR4B 2200 ™
1000 ™M@
LR5A, LR5B 1000
LW3A, LW3B 2 200
LW5A, LW5B 4 000
LY3A, LY3B 500 ™
LY5A, LY5B 500"
Key
M minor function
M2 major function
fl tested in flashing mode, i.e. ON/OFF ratio of 11
NOTE In the case of pulse width modulation (PWM) operation, it can be expected
that the L,,B,, value is higher (dependingon duty cycle).

Table| 6 shows typical “on”’-time values for the different functions per 100 000 ki, for
informfation.
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Table 6 — Typical “on”-times for the different functions
per 100 000 km drive distance, based on an average
speed of 33,6 km/h @

Intended application Typical “on” times in hours per 100 000 km drive distance
Rear registration plate lamp 1100°
Direction indicator lamp 250
Front and rear position lamp 1100°
Stop lamp 500
End-oltline marker lamp 1100
Reverping lamp 50
Rear fog lamp 50
Daytime running lamp (DRL) 2 000
Side marker lamp 1100°
Cornefing lamp 100
Low bpam lamp (passing beam) ¥ 000
High Beam lamp (driving beam) 100 ¢
Front fog lamp 100

a8 The average driving speed is based on the composition of.driving cycles defined in UN R101.

b In|case these light sources are intended for vehicles Where these functions are also switched on tofether

with the DRL function, then the value of 3 100 shall.béeiused.

¢ In|case these light sources are intended for vehicles which use the 'adaptive driving beam' function of
UN R123, then the value of 200 shall be used-

If the [specific requirements of the-intended use are known for the LED light source,|these
should be taken into account,

Compliance is checked by.\the tests specified in Annex I.
Value$ are based on a’non-compliance level of 10 %.
An example of LED light source life-time data is given in Table 7.

Table 7 — Example of product data

Type Intended use L;oB1o

MDO0815 Stop lamp 1500 h

7.4 Resistance to vibration and shock

In the event of service life being influenced by vibration and shock, the test methods and
schedules in Annex B shall be used to assess the performance.

The light sources are deemed to have satisfactorily completed the wideband or narrowband
random vibration test as described in Annex B, if they continue to function during and after the
test.

Values are based on a non-compliance level of 4 %.
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7.5

Electromagnetic compatibility

Replaceable LED light sources shall be classified according to CISPR 25.

7.6

Powered thermal cycling test

This test is intended to determine the ability of the LED light source to withstand changes of
ambient temperatures.

LED light sources shall be tested according to test condition “Nb” of IEC 60068-2-14, under
the following conditions (see Figure 7):

o rate of change of temperature is 3 K/min;

o the
o the
o the

e dufing the testing, the LED light source shall be continuously switched“on and off in
intervals (5 min on, 5 min off, 5 min on, etc.);

o the

o temperatures T, and T shall be chosen according to the classes defined in Table 8.

For LED light sources that require an external light source controlgear, the light 3

contro

LED |

with these provisions-‘in’ place. A description of the thermal management design sh
includgd in the testwreport.

exposure time ¢4 shall be a minimum of 2 h;
number of cycles shall be 15;
test shall be performed on a minimum of 20 LED light sources;

test voltage shall be chosen according to Clause 1.2 of this- document;

Table 8 — Temperature classes for the powered
thermal cycling test

Lower temperature 7, Higher temperature 7
Class A —40 °C +60 °C
Class B —40 °C +85 °C
Class C -40.°C +105 °C

Igear may also be subjected to this test.

ght sources that require additional provisions for thermal management shall be

A

5 min

ource

tested
all be

Temperature in the chamber

Key

Time

A
Y

First cycle ‘ Second cycle

A start of first cycle

Figure 7 — Extract from IEC 60068-2-14 Test Nb,
showing the temperature cycle profile

IEC
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After the powered thermal cycling test, the electrical and photometrical performance of the
LED light source shall be tested.

The LED light sources are deemed to have satisfactorily completed the test if they continue to
function after the test and if the photometrical and electrical performance is within the
specifications provided by the manufacturer.

Values are based on a non-compliance level of 10 %.

7.7 Mass

The tdtarmass of the LED Hght source shall not exceed the value given in Table 9 of, where
not giyen, the value in the system information on cap sheets specified in IEC 60061-1

Table 9 — Maximum mass for LED light sources

LED light source category Cap Mass
g
LR1 PGJ21 60
LW2 PGJY50 50
LR3, LR4, LR5, LW3, LW5, LY3, LY5 PGJ18.5 35

7.8 |Typical circuits for LED light sources
7.8.1 General

The plirpose of 7.8 is to show typical electrical circuits for LED light sources.

7.8.2 Typical circuits for LR3, LR5;'"LY3, LY5, LW3 and LW5 LED light sources
A typigal electrical circuit for LR3, LR5, LY3, LY5, LW3, and LW5 light source contains

e ong or more LED dies/packages and an electronic driver,
e an|electronic protection,

e an|optional resistor(to ensure a minimum current for special application requirementg

as shqwn in Figure 8.
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Figure 8 — Typical electrical circuit for an LR3, LR5, LY3, LY5, LW3
and LWS5 LED light source

Typical circuits for LR4 LED light sources
tal electrical circuit for LR4 light source contains

b electrical strings (with common ground),
each string one or more LED dies/packages and an electronic driver,
each string an electronic protection,

esistor to ensure a minimum current of \M0"mA in the “major function” string

wn in Figure 9.

Minor Function V+

El. Protection

Major Function V+ El. Protection

Resistor
LED(s) ar|d electronic
driver (mgjor function)
LED(s) ar|d electronic
driver (mipor function)

Ground

Figure 9 — Typical electrical circuit for an LR4 LED light source

IEC
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Maximum power consumption

For the LED light sources listed in Table 10, the maximum power consumption at test voltages
of 9V DC, 13,5V DC and 16 V DC shall not exceed the values given in Table 10.

Table 10 — Maximum power consumption

Test voltage

9VDC 13,5V DC 16 V DC
LR3 3,5wW 3,5wW 5wW
LR4 (minor/major function) 10W /35 W 10W/35W 15W /5 W
LR5 3,5W 3,5W 5w
LW3 5w 5w 19w
LY3 2 5W 5W 10w
LW5 8w 8w 10W
LY5 @ 8w 8w 12W
NOTE| The values given in Table 10 for maximum power at 13,5V DC are taken from UN R128.
a8 Dyring the ON state, tested in flashing mode, i.e. ON/OFF ratio of 1:1.

7.10

The p

due tq overvoltage. The test shall be conducted.on a test quantity of at least 20 LEI
sources with the following test conditions:

o forna 12 V-light source: test voltage: 26 .V;
o forla 24 V-light-source: test voltage: 62 V;

e anbient temperature: 23 °C + 52C;

e du

The light sources are deemed™to have satisfactorily completed the test, if after the test

o the
o the
o the

Value

7.1

Overvoltage test

irpose of this test is to evaluate the performance of the LED light source under

ration 60 s.

luminous flux hasyhot changed by more than 20 % compared to the initial value;
chromaticity.values (cx, cy) remain within the colour boundaries;

electrical.cdrrent has not changed by more than 10 % compared to the initial valu

5 are-based on a non-compliance level of 10 %.

stress
D light

e.

Reverse-voltage-test

The purpose of this test is to evaluate the performance of the LED light source under stress
due to reverse voltage. The test shall be conducted on a test quantity of at least 20 LED light
sources with the following test conditions:

o for a 12 V-light source: test voltage: 14 V DC with reverse polarity;

o for a 24 V-light-source: test voltage: 28 V DC with reverse polarity;

e ambient temperature: 23 °C £ 5 °C

e duration 60 s.

The light sources are deemed to have satisfactorily completed the test, if after the test

¢ the luminous flux has not changed by more than 20 % compared to the initial value;
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o the chromaticity values (cx, cy) remain within the colour boundaries;

e the electrical current has not changed by more than 10 % compared to the initial value.

Values are based on a non-compliance level of 10 %.

7.12 Transient voltage test (field decay)

The purpose of this test is to evaluate the performance of the LED light source under stress
due to transient voltage (field decay). The test shall be conducted on a test quantity of at least
20 LED light sources with the following test conditions:

o copditens—seetHgy
o tegt pulse severity level llI;
e mihimum 500 pulses;

e pulse repetition 2 0,5 s.

Vv | 7]

I3

0,1 Us—‘

11

IEC

Figure 10 — Profile of pulse 1 from ISO 7637-2

Table-11 — Test parameters for pulse 1 from ISO 7637-2

Parameters Nominal 12 V system Nominal 24 V system
U -75V to -150 V -300 V to -600 V
R, 10 Q 50 Q
ty 2 ms 1ms
0 0
& (1—0,5) us (3—1,5) Hs
1,2 20,5s
ty 200 ms
1, <100 ps
@ t, shall be chosen such that it is the minimum time for the DUT to be correctly
initialized before the application of the next pulse and shall be 2 0,5 s.
b t; is the smallest possible time necessary between the disconnection of the
supply source and the application of the pulse.

The light sources are deemed to have satisfactorily completed the test, if after the test
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the luminous flux has not changed by more than 20 % compared to the initial value;

the chromaticity values (cx, cy) remain within the colour boundaries;

the electrical current has not changed by more than 10 % compared to the initial value.

Values are based on a non-compliance level of 10 %.

7.13 Transient voltage test (load dump)

The purpose of this test is to evaluate the performance of the LED light source under stress
due to transient voltage (load dump). The test shall be conducted on a test quantity of at least

20 LED light sources with the following test conditions:

copditions: see Figure 11 and Table 12 (see also ISO 7637-2, pulse 2a);
teqt pulse severity level lll;
minimum 500 pulses;

pulse repetition =2 0,2 s.

Figure 11 — Profile of pulse 2a from ISO 7637-2

Table 12 — Test parameters for pulse 2a from ISO 7637-2

IEC

Parameters Nominal 12 V and 24 V system

U +37Vto+ 112V

R, 2Q

ty 0,05 ms

l 0
r (1—0,5) Hs

@ 0,2sto5s

2 The repetition time ¢, can be short depending on the switching. The use of a
short repetition time reduces the test time.

The light sources are deemed to have satisfactorily completed the test, if after the test

the luminous flux has not changed by more than 20 % compared to the initial value;

the chromaticity values (cx, cy) remain within the colour boundaries;

the electrical current has not changed by more than 10 % compared to the initial value.
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Values are based on a non-compliance level of 10 %.

7.14 Electrostatic discharge test (ESD)

The purpose of this test is to evaluate the performance of the LED light source under stress
due to electrostatic discharge at the terminals of the LED light source and at the housing. The
test and classification shall be conducted according to ISO 10605 on a test quantity of at least
20 LED light sources. Details of the testing and applied criteria, for example severity level,
shall be reported.

7.15 Pulsed operating life (PLT) test

The pprpose of this test is to evaluate the performance of the LED light source under |stress
due tg pulsed operation.

e dufation 1 000 h;

e pepk voltage 13,5V,

*  Tambient = 23 °C 5 °C;

e pu|se width 100 s, duty cycle 3 %. This corresponds to a frequency of 300 Hz.
The light sources are deemed to have satisfactorily completed the-test, if after the test

e the¢ luminous flux has not changed after 100 h by more(than 10 % compared to the| initial
value;

e the¢ luminous flux has not changed after 1 000 h by more than 20 % compared to thq initial
value;

e the chromaticity values (cx, cy) remain within,the colour boundaries:

e the electrical current has not changed by more than 10 % compared to the initial valye.

Value$ are based on a non-compliance level of 10 %.

8 Requirements and test conditions for LED packages

8.1 |LED package stress'test qualification

Claus¢ 82 defines mjnimum stress test driven qualification requirements and referencgs test
conditjons for qualification of LED packages.

The purpose_of\this document is to determine that a LED package is capable of passiphg the
specifled stiress tests and thus can be expected to give a certain level of quality/reliabjility in
automfotive lighting applications.

“Stress test qualification” according to this document is defined as successful completion of
the test requirements outlined in this document.

Subclause 8.6 defines a set of qualification tests that shall be considered for new LED
package qualifications. In the case of requalification associated with a design or process
change, a limited set of qualification tests may be considered, see Annex L.

Where appropriate, family qualifications may be done, a rationale should be given by the
supplier.

2 The approach on LED package stress test qualification as described in this document is derived from a similar
approach developed by the Automotive Electronics Council (AEC — Q101: Stress test qualification for
automotive grade discrete semiconductors).
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The family may be classified by following major key characteristics of LED packages.

This is not recommended to transfer results, in case of different

e package material (e.g. pre-mold, ceramic, epoxy) and design, or

e casting material (e.g. silicone, epoxy)/lens/window, or

e conversion (e.g. layer transfer, volume conversion), or

e interconnect die bond (e.g. glued, bonded)/wire bond, or

e chip technology (e.g. AlinGaP, AllnGaN, AllnGaAs, sapphire, regardless of colour).

Any deviation from this recommendation shall be documented.

Transier of results is possible, in case of different

e phpsphor CCT (same or better performance) or

e chlp size/number of chips in LED package (same or smaller current density, scalable]).

LED pjackages having the same key characteristics may be released‘by family qualificatipns.

This document makes reference to other IEC standards or standards from other organizations
(e.g. JEDEC). Where relevant, further details on the test definitions can be found in|these
docunjents. Test conditions in this document may deviate froem test conditions in the refgerence
docunjents (e.g. PTMCL condition 2). In such a casej further definitions in the reference
docunment shall still be applied as appropriate.

The results of LED package testing may be reported by using the communication sheet as
specifled in Annex K.

A guideline on LED package robustness.Vvalidation is given in Annex M.

8.2 |Test samples
8.2.1 Lot requirements

Unles$ specified otherwise. in 8.6, a total of minimum 78 LED packages taken from| three
differjnt batches of 26 each shall be used for each test. For family qualification, the| three
differgnt batches shall_be considered to represent the whole variety of the qualification family.

The sample sjiz&é.may be reduced due to technical problems or experimental limitations to a
minimpm of _3.x’5 LED packages. The reason(s) for sample size reduction shall be provided
with the report.

8.2.2 Production requirements

All qualification LED packages shall be produced on tooling and processes at the
manufacturing site that will be used to support LED package deliveries at projected production
volumes.

8.2.3 Pre- and post-stress test requirements
Electrical and photometric values (forward voltage, luminous flux or radiant power and/or

intensity, colour parameter) shall be measured at the nominal test conditions as defined in the
product specification before and after stress testing (see also 8.6.1).

NOTE A simple light/no light test is under consideration for testing at different temperatures.


https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 © |IEC 2017 - 35—

All LED packages used for qualification shall meet the product specification parameters
measured at the nominal test conditions before stress testing.

8.2.4 Assembly of LED packages on test boards

LED packages may need to be assembled on test boards. An appropriate choice of test board,
interconnect material and process shall be made by the manufacturer. The choice of test
board, interconnect material and process shall be documented for each individual test in the
test report.

8.2.5 Moisture pre-conditioning (MP)

Moistyre preconditioning is applicable to surface mountable devices designed for [reflow
solderjing. All qualification LED packages used for the following tests:
e 8.6.4 TMCL,

e 8.6.5WHTOL,

e 8.6.6 PTMCL, and

e 8.6.14 RSH-reflow

shall e subject to moisture preconditioning according to JESD22-A113F. The initial elgctrical

and photometrical test according to 8.6.1 shall be executed after the moisturg¢ pre-
conditjoning.

8.2.6 Thermal resistance (TR) test

The tHermal resistance shall be tested according<to JESD51-50, JESD51-51, JESD51-82 and
JESD$1-53; the resulting Ry, ¢1ectr @and the optical power radiation of the LED package for the
calculgition of “Ry, eq” should be recorded and the Ry, gectr (typical) and the Ry, giectr
(maximum) shall be reported (reporting shauld be done in the communication sheet accprding
to Anrjex K).

8.3 |Definition of failure criteria
A LEQ package shall be considered to have failed if any of the following criteria applies.
e Forward voltage V; atithe nominal drive current /; deviates by more than £10 % [of the

inifial value.

¢ R4diant power or {uminous flux or intensity at the nominal drive current /; deviates by more
than

— | £20 % of the initial value, or

— | £80-% of the initial value

where these options of £20 % or +30 % are at the choice of the manufacturer.

— A deviation of £50 % of the initial value may be acceptable for some interior lighting
applications (e.g. LED packages for instrument clusters).

e Colour coordinates x,y at the nominal drive current /; of white LED deviate by more than
40,01 from the initial value. The permitted deviation for saturated colour LEDs is under
consideration. A deviation of £0,02 of the initial value may be acceptable for some interior
lighting.

e The LED package exhibits externally visible physical damage attributable to the
environmental test (e.g. delamination). However, if the cause of failure is agreed (by the
manufacturer and the user) to be due to mishandling or ESD, the failure shall be
discounted, but reported as part of the data submission. A microscope with a
magnification in a range of 40X to 50X shall be used.
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Failures in the interconnect to the test board or in the test board that are not related to a LED
package failure shall be discounted, but reported as part of the data submission.

8.4 Choice between test conditions

A manufacturer shall select a specific luminous flux maintenance class according to 8.3 prior
to the qualification testing. The appropriate pass/fail criteria shall be applicable.

Furthermore, the manufacturer shall choose between different classes of test conditions
where applicable (e.g. TMCL cycle condition 1 to 4 in 8.6.4). The test condition shall be
documented in the test report.

In genjeral, it may be assumed that passing the harsher test conditions implies thatthg more
relaxejd conditions would also be passed (e.g. passing TMCL condition 3 implies that [TMCL
conditjons 1 and 2 would also be passed).

8.5 |Criteria for passing qualification/requalification

All LEP packages under test shall pass the tests, otherwise the LED jpackage or LED package
family|is considered to have failed.

LED packages that have failed the acceptance criteria of tesis required by this document
require the supplier to satisfactorily determine root cause and corrective action to assure the
user that the failure mechanism is understood and<{contained and the corrective and
prevenmtive actions are confirmed to be effective by repéating the applicable qualification|test(s)
succespsfully.

8.6 |Qualification test
8.6.1 Pre- and post- electrical and photometric test

All LED packages shall be tested at®nominal drive current according to the following
requirements of the appropriate LED(package specification (manufacturer's datasheet) grior to
and aftter the following tests excepi-for 8.6.2 and 8.6.10:

e lurinous flux or radiant pewer or intensity (whichever is appropriate);
o fonward voltage;

e colour coordinates or'dominant or peak wave length (whichever is appropriate).
NOTE |The choice between dominant and peak wavelength is under consideration.

In addition, the-forward voltage at the minimum (or lower) and maximum drive current shall be
recorded.

8.6.2 —PTe-and post- external visual (EVJtest

The construction, marking and workmanship of the LED package shall be inspected according
to JESD22-B101B prior to and after the following tests except for 8.6.10.

8.6.3 High temperature operating life (HTOL) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to high temperature operation. The test shall be conducted according to JESD22-A108D; the
following test conditions apply:
e Duration 1 000 h.
o the testing shall be done:

— at the maximum specified drive current with the corresponding maximum rated 7, and
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8.6.4

at the maximum specified Ty with the corresponding maximum rated drive current

Temperature cycling (TMCL) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to temperature cycles without operation of the LED. The LED package shall be tested
according to JESD22-A104E; the following test conditions apply:

e duration 1 000 cycles;

e soak mode 4 (minimum soak time 15 min).

The following minimum and maximum temperatures for 7. shall be chosen by the

manufacturer:

e TMCL condition 1: Tg i, = =40 °C; T max = 85 °C;

e TMCL condition 2: Tg i, = =40 °C; T nax = 100 °C;

e TMCL condition 3: Tg i, = —40 °C; Tg max = 110 °C;

e TMCL condition 4: Ty i, = =40 °C; T nax = 125 °C;

e TMCL condition 3: Tg i, = =40 °C; T pax = 150 °C .

The TMCL condition closest to the manufacturer’s operating temperature range according to
the appropriate LED package specification (manufacturer's datasheet) shall be chosen unless

the manufacturer wishes to test compliance with a more severe cycle condition. The chgice of

the TN

8.6.5

The p
to tem
accorq
e du
° TS
e 85
[ ) po
The tqg
(i.e. rg

8.6.6

The p

ICL cycle condition and the transfer time shall be-r&ported.

Wet high temperature operating life (WHTOL) test

irpose of this test is to evaluate the perfarmance of the LED package under stres
perature and humidity during steady state operation. The LED package shall be
ing to JESD22-A101C; the following-test conditions apply:

ration 1 000 h;
=85 °C;
% RH;

wer cycle 30 min on#30° min off.

sts shall be pefformed at the corresponding minimum and maximum rated drive d
ting at T, = 85 °C).

Power temperature cycling (PTMCL) test

irpose of this test is to evaluate the performance of the LED package under stres

s due
tested

urrent

s due

to temperature cycles during operation of the LED package. The LED package shall be
according to JESD22-A105C; the following test conditions apply:

e duration 1 000 temperature cycles;

tested

e power cycle 5 min on/5 min off operated at the corresponding maximum rated drive current.

The m

anufacturer shall select one of the following test types:

e PTMCL condition 1: T4 =40 °C to 85 °C, (test condition A according to JESD22-A105C);

e PTMCL condition 2: Ty —40 °C to 100 °C, (transition and dwell time according to test
condition A of JESD22-A105C);

e PTMCL condition 3: Ty —40 °C to 125 °C, (test condition B according to JESD22-A105C).

The PTMCL condition closest to the manufacturer’s operating temperature range according to
the appropriate LED package specification (manufacturer's datasheet) shall be chosen unless
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the manufacturer wishes to test compliance with a more severe cycle condition. The choice of
the PTMCL condition shall be reported.

8.6.7 Electrostatic discharge, human body model (ESD-HBM) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to electrostatic discharge using the human body model. The LED package shall be tested
according to ANSI/ESDA/JEDEC JS-001-2012.

8.6.8 Electrostatic discharge, machine model (ESD-MM) test

The purpose of this test is to evaluate the Innr'fr\rms\nr‘n of the LED pnr‘kncn under stress due

to elgctrostatic discharge using the machine model. The LED package shall be\ tested
according to JESD22-A115C.

8.6.9 Destructive physical analysis (DPA) test

The plirpose of this test is to evaluate the capability of the device’s internal-materials, design,
and Workmanship to withstand forces induced by various stresses induced Hduring
environmental testing.

Perform DPA according to Annex J on random samples of godd units after completion [of the
PTMCL test, WHTOL test, H2S and FMGC test (two samples per lot). The post electricpl and
photometrical test of these samples shall be executed before the destructive physical analysis.

8.6.100 Physical dimensions (PD) test

Verify| physical dimensions according to LED *pdckage mechanical drawings of the LED
packape manufacturer.

8.6.11| Vibrations variable frequency (VVF) test

The ptrpose of this test is to evaluate the performance of the LED package under stregs due
to meg¢hanical vibrations with variable frequency. The LED package shall be tested accprding
to JE§D22-B103B.

Use alconstant displacement of 1,5 mm (double amplitude) over the range of 20 Hz to 100 Hz
and a[200 m/s2 constant\peak acceleration over the range of 100 Hz to 2 kHz.

8.6.12 Mechanical shock (MS) test

The ptirpose-of this test is to evaluate the performance of the LED package under stregs due
to meg¢hanical shock. The LED package shall be tested according to JESD22-B110B:

e 151000 m/s2forQ 5 ms:

o five shocks in each direction, three orientations (+ and — x/y/z direction, i.e. 30 shocks).
8.6.13 Resistance to soldering heat (RSH-TTW) test

The purpose of the TTW (“through the wave”) test is to evaluate the performance of the LED
package under stress due to soldering heat. The LED package shall be tested according to
JESD22-B106D.

This test only applies to LED packages that are declared to be solderable by wave soldering
by the manufacturer.
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8.6.14 Resistance to soldering heat (RSH-reflow) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to soldering heat. The LED package shall be tested according to JESD22-A113F; alternative:
ANSI/IPC/ECA J-STD-002C.

Reflow soldering shall be tested three times at 260 °C. Testing according to 8.6.1 shall be
carried out before and after each reflow.

This test applies only to LED packages that are specified for reflow soldering.

8.6.15

The p
for su
IEC 6

—Solderability (SOJ test

irpose of this test is to determine the solderability of lead free solder alloys)applicable

face mounted (SMD) LED packages. The LED packages shall be tested accord
068-2-58.

Sample size: 3 x 10.

8.6.16 Thermal shock (TMSK) test

The p
to thg
following conditions shall apply:

du
™
™
™

lig

The ¢
the ap
the manufacturer wishes to tést'‘compliance with a more severe cycle condition. The chq
the TN

8.6.17

The r
following test conditions apply:

atr

irpose of this test is to evaluate the performance of the KED package under stres

rmal shock. The LED package shall be tested acecording to JESD22-A1068.

ration 1 000 cycles;

SK cycle condition 1: Tg in = =40 °C; T iax™ 85 °C;

SK cycle condition 2: Tg in = =40 °C; Tsfdax = 100 °C;

SK cycle condition 3: Tg min = =40 °G3 T max = 125 °C;

Uid to liquid.

ycle condition closest to the manufacturer’s operating temperature range accord

propriate LED package spécification (manufacturer's datasheet) shall be chosen

ISK cycle condition shall be reported.

Hydrogen sulphide (H,S) test

psistance to:*hydrogen sulphide shall be tested according to IEC 60068-2-4

temperature 40 °C;

90

ing to

s due
The

ing to
inless
ice of

B; the

%RH;

Hy

S concentration: 15 x 10-6;

duration 336 h.

8.6.18 Pulsed operating life (PLT) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to pulsed operation. The LED package shall be tested according to JESD22-A108D.

duration 1 000 h;

Ts

=55 °C;

pulse width 100 ps, duty cycle 3 %.

For interior lighting applications the test may be performed at 7, = 25 °C.
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The LED package shall be operated at the corresponding maximum rated drive current.

8.6.19 Dew (DEW) test

The purpose of this test is to evaluate the performance of the LED under stress due to dew
deposition. The following conditions shall be applied to the LED package.

The LED package shall be cycled from 10 °C to 80 °C and from 50 % RH to 100 % RH with
each cycle of 7., = 6,5 h, see Figure 12 and detailed description below.

1) When the LED package is |n|t|aIIy placed in the chamber over a 15 min time period the
o-RH to

2) arting
90 %

% RH.

3) Tegmperature is raised gradually from 10 °C to 70 °C over a 3 h period-with heating fate of
201 °C/h, with humidity held between 95 % to 100 % RH . Dwuting this time thge LED
packages are turned on only every 30 min for 2 min with currentydensity of not morg than

4) Tgmperature is raised to 80 °C within a further 30 min. The humidity shall be held bgtween
95(% to 100 % RH.

5) T¢mperature is decreased to 75 °C and is held _for 30 min. The humidity is undefingd and

6) Tgmperature is decreased from 75 °C to 20,°C within 75 min. The humidity is undefined
and uncontrolled during this time. This is{the end of the first cycle and the DUT shall be
dry (RH < 50 %).

7) E4ch additional cycle starts at step_{\and continues to step 6.
The test is continuous except for-where interim measurements are required. Electrical
measurements shall be performed,not sooner than one hour after removing the LED padkages

from the stress chamber. For'interim readouts, the LED packages shall be returned to [stress
within|four hours after removing them from the stress chamber.

Duratipn: Typicatduration is 10 cycles.
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Figure 12 —Temperature—humidity characteristics for the DEW test
8.6.20| Flowing mixed gas corrosion (FMGC) test
The rgsistancé to corrosive gas atmosphere shall be tested according to IEC 60068-2-40; the
following test-eonditions apply:
o tegt'method 4;

air temperature 25 °C;

75 % RH;

H,S concentration: 10 x 10°9;
NO, concentration: 200 x 10°9;
Cl, concentration: 10 x 10°9;
SO, concentration: 200 x 10°9;
duration 500 h.

8.6.21

Wire bond pull test (WBP)

The purpose of this test is to measure the wire bond strength of the LED package. This test
may be applicable to all versions of available wire bond techniques used for LED packages.
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The wire bond strength test shall be performed according to MIL-STD 883E. The wire bond
strength Cok value shall be > 1,67 and shall be reported separately. See ISO 3534-2 for the
definition of the C,, value.

A post-stress test evaluation of wire bond strength is not recommended, since the LED
packages are typically encapsulated and the de-capsulation process could influence the result
of wire bond strength evaluation. A minimum sample size of 3 x 5 is recommended.

8.6.22 Bond shear test (BS)

The purpose of this test is to determine the strength of the interface between ball bond and

die b

dina-ciirfac oranwaoadaaolctich hoand Aand o
e g—Sort Oy e e g otre oottt

shear

be > 1

A pogt-stress test evaluation of wire bond shear is not recommendeds.since thg

packa

of wirg bond shear evaluation. A minimum sample size of 3 x 5 is recommended.

8.6.23 Die shear test (DS)

The p
die a
MIL-S
ISO 3

A pos

are ty

shear

o
TS T A= PooiagtT

test shall be performed according to JESD22-B116. The bond shear C,, valug
,67 and shall be reported separately. See ISO 3534-2 for the definition of the €gk

jes are typically encapsulated and the de-capsulation process could influence the

irpose of this test is to determine the quality of the interface between the semicon

D 883E. The die shear C, value shall be > 1,67 and-shall be reported separatel
p34-2 for the definition of t%e Cpk value.

-stress test evaluation of the die shear is, not'recommended, since the LED pad
pbically encapsulated and the de-capsulation process could influence the result
evaluation. A minimum sample size of 3X*5 is recommended.

die-er-package-bonding-surface—Hhg bond

shall
value.

LED
result

ductor

hd package bonding surface. The die shear shall* be performed according to

y. See

kages
of die
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A1

Annex A
(normative)

Life test conditions for filament lamps

Ageing

Filament lamps shall be aged at their test voltage for approximately 1 h. For dual-filament
lamps, each filament shall be aged separately. Filament lamps which fail during the ageing

period

shall be omitted from the test results.

A.2

Measl
stable

In the
be op

Test voltage

rements shall be carried out at the test voltage specified in Clause 5 which sha
DC or AC voltage with a frequency between 40 Hz and 60 Hz.

case of non-replaceable filament lamps (defined in IEC 60809);'‘the filament lam

brated at the test voltage specified in the relevant data shéet. In case an ele

regulator is used, such as pulse width modulation (PWM), this,non-replaceable filamen

shoulq
lamp.

NOTE
deviatid

A.3

be operated in such a way that it does not negatively affect the lifetime of the fil

The test voltage is deemed to be stable when the momgntary fluctuations do not exceed 1 %
n of the average over the test period does not exceed 0,5% of the specified value.

Operating position and operating conditions

| be a

b shall
tronic
| lamp
Bment

bnd the

Filamgnt lamps shall be operated on a;Vibration-free test rack with both lamp axis and

filame
shall b
lamps
filame

ht(s) horizontal. In the special caseof double-filament lamps which include a shiel
e under the dipped or lower-beam filament (H-H line horizontal). In the case of fil
with an axial filament, the ‘fonger filament support shall be positioned abo
ht.

d, this
ament
e the

The lamps shall be tested-under normal ambient temperature conditions; assumpfion is

25°C

A.4

A.41

+ 10 °C.

Switching.cycle

Single-filament lamps

A.4.1.

1 Filament lamps for continuous operation

Filament lamps shall be switched off twice daily for periods of not less than 15 min, such

period

s not being considered as part of the life.

A.4.1.2 Filament lamps for intermittent operation

Filament lamps for intermittent operation as used in stop-lamps and flashing direction
indicators shall be operated in the following switching cycle:

e 15
e 15

s on for intermittent (flashing) operation;

s off;

e flashing frequency: 90/min;

e on/off ratio 1:1.
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The whole flashing operation time is considered as life.

A.4.2 Dual-filament lamps for headlamps

The filaments shall be operated alternately according to the following cycle and starting with
the lower beam filament:

e dipped or lower-beam filament: 15 h on/45 min off;

e main or upper-beam filament: 7,5 h on/45 min off.

The end of the life is determined by failure of either filament.

The off periods are not considered as part of the life.

NOTE |The life of the lower-beam filament represents two-thirds of the total life, the life of \the uppgr-beam
filameng one-third.

A.4.3 Dual-filament lamps for light signalling equipment
A.4.3( General
Life tgsting shall be carried out for each filament separately. Life) testing of the low-wpttage

filamept shall be carried out on filament lamps other than those used for life testing |of the
high-wattage filament.

A.4.3.R Filaments for continuous operation

The sWitching cycle shall be as specified in A.4.1.4"
A.4.3B Filaments for intermittent operation
The sWitching cycle shall be as specifiedin A.4.1.2.
A.5 [Luminous flux and colour maintenance

Tests may be interrupted for determination of the luminous flux and colour maintenance.
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Annex B
(normative)

Vibration tests

B.1 General

These tests are designed to ensure that lamps satisfactorily completing this schedule will not
be adversely affected by shock and vibration in normal service.

Two Igvels of test are specified which are referred to as "standard test" and "heavy-duty test"
and thle appropriate level shall be selected for the intended vehicle usage.

The apceleration levels and frequency spectra used in these tests are based 'on extgnsive
invest|gations into the characteristics experienced at lamp mounting positions-on a wide[range
of vehjicles and in normal service conditions.

Althoygh the standard test relates to normal vehicle service conditions, investigationg have
showr that the more arduous conditions given by heavy goods~vehicles require lampp of a
greatgr mechanical strength.

Within| the constraints of dimensional and photometric specifications, the ultimate strerjgth of
an ingandescent lamp is limited by the properties of the filament material. These restrict the
mechanical stress to which a lamp can be subjected.

Higher vibration levels may impair the performance of lamps.

Two tgsts methods are specified:

videband random vibration test (WBR);

marrowband random vibration_t€st (NBR).

a)

a
b) a
The WBR test is the preferred one, as simulation of service conditions can be achieveq most
accurately by the use of WBR equipment. However, studies have indicated that a relatipnship
exists|between WBR and-NBR vibrations. For the purpose of this document, both tedts are
equal ffor testing motor\vehicle lamps to vibration resistance.

Analysis of vibration measurements, taken under transient conditions such as door, bopt and
bonne}t closurésy*shows compatibility with the significant features of both the WBR ang NBR
test pogrammes.

The gknerally accepted requirements of a fatigue life of 107 reversals are encompasded by

the schedule in IEC 60068-2-6.

Measurements of vibration and shock characteristics in service reveal frequencies of up to
20 000 Hz.

A vibration level is expressed as acceleration spectral density (ASD). It is the spectral density
of an acceleration variable and is given in units of acceleration squared per unit frequency.

ASD spectrum defines the way ASD varies within the frequency range.

The ASD levels at frequencies above 1 000 Hz are, however, so low as to be insignificant, as
the resonant frequencies of the critical construction features of most automobile lamps fall
within the range of 200 Hz to 800 Hz. This, together with problems in the design of fixtures
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suitable for operation at frequencies above this level, has led to the adoption of 1 000 Hz as
the maximum limit for the test schedules (excluding half bandwidth).

B.2 Test conditions

B.2.1 General

Figure B.1 details the preferred arrangement of equipment for the testing of lamps of WBR or
NBR tests.

In order_ta _he assured of reliable and rpprndlmihln test results the fnllnwing pmm:dures
should be followed.

B.2.2 Mounting (see IEC 60068-2-47)

The Igmp caps shall be fastened rigidly to the work holders on the vibration-head. This may
be achieved by clamping, soldering or embedding. Electrical connection to the lamps shall be
made |by the use of soldered wires or other means such that electrical connection is enjsured
during the whole test.

On tests including higher frequencies, it is essential that fixtures-are designed in such [a way
that tHe propagation path (the distance between lamp and moving coil) is always shortgr than
the onle-quarter wavelength of the velocity of sound in the fixture material.

B.2.3 Measuring points

A measuring point is the position at which measufements are made to ensure that the test
requirements are met. The measuring point shall be on the fixture as close as possible|to the
positign at which the lamp is held and the detector shall be rigidly connected to it.

If several lamps are mounted on a single fixture, the measuring point may be related [to the
fixturel generally rather than the lamp.fixing points.

The rg¢sonant frequency of thefully loaded fixture shall always be higher than the maximum
test frequency.

B.2.4 Control point

The signal from the 'transducer mounted at the measuring point shall be used as a mepns of
maintaining the specified vibration characteristics.

B.2.5 Conditioning

Filament idlllpb strattbe agcu' for-30mmmmattest vuiiagc as givcll mtheretevanmtdatasheets of
IEC 60809 or in the relevant data sheets of non-replaceable filament lamps. No ageing period
is required for discharge lamps, but lamps which fail before starting a vibration test shall be
omitted from the test results.

B.2.6 Axis of vibration

Field measurements on vehicles have shown that automobile lamps are usually subjected to
greater stresses in the vertical plane than in either of the horizontal planes. It is therefore
recommended that a vertical direction of excitation be used for testing with the principal lamp
axis and filament(s) horizontal.
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B.2.7 WBR test — Basic motion

The basic motion of the control point on the test fixture (see Figure B.1) shall be rectilinear
and of a stochastic nature with a normal (Gaussian) distribution of instantaneous acceleration
values. Peak values are limited to three times the r.m.s. value as determined by the ASD
profile and its frequency range (i.e. "3c-clipping"). Experience has shown that a peak factor
set to 2,3 at the exciter corresponds to a 3 ¢ test signal at the control point because of

filtering by the vibrator (see ISO 5344).

B.3 Test conditions

B.3.1 General

The test voltage for filament lamps shall be in accordance with IEC 60809 <or- wi
specif|cation in the relevant data sheets of non-replaceable filament lamps,. For disq

lamps} the conditions of Clause D.2 apply.

The specific vibration test conditions are given as follows (see Tables B1,"B.2, B.3 and

Table B.1 — Vibration test on motor vehicle-lamps —
Test conditions

h the
harge

B.4):

Narrowband random vibration test Standard test conditions Table B.2
Heavy-duty\test conditions [Table B.3
Wideband random vibration test Standard test conditions Table B.4

B.3.2 Narrowband random vibration tests

Table B.2 — Vibration’test on motor vehicle lamps —
Standard test conditions (narrowband)

Narrgwband random vibration test
1 Frequency range

Bandwidth

Bweep range

2

3

4 Bweep rate
5 SBweep duration (full cycle)
6

ASD spectrum

30 Hz to 1 050 Hz

100 Hz

80 Hz to 1 000 Hz

1 octave/min

7,3 min

0,12 g?/Hz (= 3,5 g eff.)
from 80 Hz to 150 Hz

0014 o2/Hz (=12 o off )

~

Tolerance of the acceleration values

o

Test duration
9 Switching cycle

10 Compressor speed

from 150 Hz to 1 000 Hz
+1 dB

20 h

20 min lit to 10 min unlit

10 dB/s
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Table B.3 — Vibration test on motor vehicle lamps —

Heavy-duty test conditions

Narrowband random vibration test

Frequency range

30 Hz to 1 050 Hz

2 Bandwidth 100 Hz
3  Sweep range 80 Hz to 1 000 Hz
4  Sweep rate 1 octave/min
5 Sweep duration (full cycle) 7,3 min
6 ASD spectrum 0,36 ¢2/Hz (= 6,0 g eff.)
from 80 Hz to 150 Hz
0,09 g?/Hz (= 3,0 g eff.)
from 150 Hz to 1 000 Hz
7 [olerance of the acceleration values +1 dB
8 [est duration 20 h
9  Pwitching cycle 10 min lit to 10 min unlit
10 Compressor speed 10 dB/s
B.3.3 Wideband random vibration tests
Test requirements are given in Table B.4 for standard_service.
Requirements for heavy-duty service are under consideration.
Table B.4 — Vibration test on motor vehicle lamps -
Standard test/conditions (wideband)
Wideband random vibration test
1 Frequency range 12 Hz to 1 002 Hz
Hz g?IHz
12 0,01
2 ASD spectrum 12 to 24 0,01 t0 0,15
24 to 54 0,15
54to 1002 0,15to0 0,008 2
3 lotal r.m:.s” acceleration level 54¢+1dB
4 lfolerance of the true ASD values +3 dB
5  Switchingcycle 2O-TriTTHitto—HO-TrTiTT Ot
6 Test duration 20 h
NOTE 1 The acceleration level increases logarithmically with the logarithm of the frequency in the range 12 Hz

to 24 Hz (12 dB/octave) and it decreases in the range 54 Hz to 1 002 Hz (-3 dB/octave). Outside the specified

frequency range, the ASD level has to decrease with gradients as steep as possible.

NOTE 2 All data are provisional.

IEC 60810:2017 © IEC 2017
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— 49 —

Control signal

Accelerometer
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amplifier

Vibration exciter

Figure B.1 — Recommended equipment layout for vibration testing
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Annex C
(normative)

Glass-bulb strength test

C.1 General

If required, the test specified in Annex C shall be used to determine the glass-bulb strength of
certain road vehicle filament lamps.

This test is necessary for these filament lamps because mechanical handling is utilized for
their gssembly in equipment.

C.2 [Test equipment and procedure

C.21 Principle of the test equipment

Pressure gauge
/
Glass bulb O
Ecdentric o Cylinder
N /—\I AAA

V V V V Safety valve

/= —Z4

Plate Plate

See F|gure C.1.

Solenoid v4

)1( IEC

Figure’C.1 — Diagrammatic sketch of the principle of the test equipment

ve

The tgst.apparatus consists mainly of

e a pneumatic cylinder applying the necessary force;
e two plates transmitting the force onto the test sample;
e a measuring apparatus indicating the applied force.

C.2.2 Test conditions

This apparatus shall test bulbs with a maximum diameter of 50 mm. The bulb shall be tested
with a slowly increasing compressive force. In no case shall bulbs be exposed to a shock load.

The increase of force from O N to 200 N shall be in 4 s to 5 s during which period the force
increases approximately in a linear manner.
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It shall be possible to limit the maximum force of the apparatus to 200 N by a compression
safety valve. The apparatus shall incorporate a suitable protective screen to prevent injury
from glass fragments in the event of a bulb failure during the test.

c.23

Requirements for plates

Each plate shall have a plane smooth surface with a diameter of approximately 20 mm and
shall be of hardened tool steel. The hardness of the plates shall lie between 55 Rockwell and
60 Rockwell (HRC).

C.3

The c
an A

Requirements

mpression strength of the bulb shall not fall below the values stated in Table C1
L of 1 % as a basis.

Table C.1 — Compression strength

taking

Category Minimum glass-bulb strength
N
P21/5W 40
P21W 40
P27/7TW 40
P27W 40
PR21/5W 40
PR21W 40
PY21W 40
PY27/7TW 40
R10W 40
R2 40
R5W 40
RR10W 40
RR5W 40
RYT0W 40
T4W 40
W10W 40
W15/5W 40
W2.3W 40
W21/5W 40
W21W 40
W3W 40
W5W A0
WP21W 40
WR5W 40
WT21/5W 40
WT21W 40
WTY21/5W 40
WTY21W 40
WY10W 40
WY16W 40
WY21W 40
WYSW 40
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C.4 Evaluation

C.41 General

One of the following procedures shall be applied.

C.4.2 Assessment based on attributes

Set the test apparatus at the minimum force specified in Table C.1. A first sample is selected
randomly from the batch, the number selected being determined by the batch size (see
Table C.2). The number of bulbs failing are compared with the acceptance and rejection

numb re lfthara ic na dacicinn o carand camnla ic tactad in accardanca wwith Tahla C
e e+ o088 6150 S8 6o R aSapre15te ste e 6606 Haah e With—abre—o-

Table C.2 — Inspection by attributes — Double sampling plan

Batch size Sample Accept Reject
201 to 3 200 1st sample n1 = 80 1 4
2nd sample n2 = 80 4 5
3201 to 10 000 1st sample n1 =125 2 5
2nd sample n2 = 125 6 7
1D 001 to 35 000 1st sample »1 = 200 3 7
2nd sample n2 = 200 8 9
34 001 to 150 000 1st sample n1 = 315 5 9

5N
N
N
w

2nd sample n2 = 315

If a second sample has to be taken, the number of filament lamps failing in the combined sample is compared
with the acceptance and rejection numbers in the corresponding line.

This random test, based on attributes, corresponds to the tests given in ISO 2859-1.

C.4.3 Assessment based on_variables

The sjze of the sample (selected randomly) is determined by the batch size as shqwn in
Table |C.3.

Each filament lampyis-tested until it fails and the value at which this occurs is recorded.
The rgsult is dssessed as follows.

The logwer quality statistic (Q| ) is calculated using the equation:

where

X is the mean value of all the results in the sample;
S is the standard deviation:
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where
X; is the value of individual results;
n is the number of results.

The test is passed if: 9| > K

where
K is the acceptability constant determined from Table C.3.

Table C.3 — Inspection by variables — "S" method of assessment

Batch size Sample size Acceptability constant K
12p1 to 3 200 15 1,79
32p1 to 10 000 20 1,82
10 Q01 to 35000 25 1,85
35 Q01 to 150 000 35 1,89

NOTE[1 The statistical basis of this method assumes that the distribution of results is normal, or nearly sq.
NOTE[R2 Tests for normality can be made by the use of probability paper plots in accordance with ISO 285¢4.

NOTE|[3 This test, based on variables, corresponds to thei{tests given in ISO 3951.
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Annex D
(normative)

Life and luminous flux maintenance
test conditions for discharge lamps

Ageing

No ageing period is required, but lamps which fail before starting the life test shall be omitted
from the test results.

For Ia
meast

D.2

Discharge lamps shall be tested with the ballast submitted by the\lamp manufacture

prefer
ballas
curren

D.3

Discharge lamps shall be operated in free air with an ambient temperature of 25 °C 4

The b

Preca
risk of

D.4

One o

mps subject to the luminous flux maintenance test, the initial luminous fluxsHh
red after 10 on/off switching cycles as specified in Clause D.4.

Test circuit and test voltage

ably, designed to operate the lamp in a nominal 12 V system. The test voltage
shall be 13,5 V. The power supply to the ballast shall be‘sufficient to secure the
t flow.

Burning position and operating conditions

irning position shall be horizontal within_10°, with the lead wire down.

itions should be taken to avoid potential hazards due to high voltages, UV radiatig
bulb breakage during starting, run=up and operation of some discharge lamp type

Switching cycle
h/off switching cycleuis built up of the following 10 on/off periods (see Table D.1):

Table D.1 — On/off switching cycle

all be

r and,

to the
high-

5°C.

n and

o7

Period On Off
min min
1 20 0,2
2 3 5
3 5 3
4 3 3
5 2 3
6 1 3
7 0,5 3
8 0,3 0,3
9 20 4,7
10 20 15
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The total duration of one on/off switching cycle is 120 min, during which the lamp is switched
on for 79,8 min and switched off for 40,2 min. The time during which the lamp is switched off
is not considered as part of the life.

For discharge lamps with two defined power modes, a power switching cycle according to
Table D.2 shall be applied in addition.

One power switching cycle has a total duration of 113 min. The power switching cycle is
superimposed onto the on/off switching cycle of Table D.1.

Figure D.1 show the superposition of the two switching cycles.

NOTE |The power switching cycle duration of 113 min is chosen to avoid synchronicity with the 120 min of the
on/off clycle. Over the total test duration this results in a percentage of 71 % in low power operation {g¢*~g. lojv beam)
and 29 % high power operation (e. g. high beam).

Table D.2 — Power switching cycle

Period Power mode Time
min
A High power 3
B Low power 20
C High power 10
D Low power 20
E High power 10
F Low power 20
G High power 10
H Low power 20
120 (mn) - 120 (mn) L 120 (mn) -
j 113 (mn) A 113 (mn) B 113 (mn) ”
On
A R S I J| AR EX
Off . ‘
0 5Q 100 150 200 250 300 350 00

Time (mn) c
IE

Ei DA_S " £ onloff switchi

and power switching cycle
Life tests may be interrupted for the purpose of the luminous flux maintenance test.

For discharge lamps with two defined power modes, an additional fast power switching cycle
according to Table D.3 shall be performed on 10 lamps. The test consists of 10 steps “5 s low
— 2s high” and 10 steps “20s low — 10s high” These 20 steps are repeated until
50 000 operations are reached. A maximum of one lamp may fail the test (no light emitted).
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Table D.3 — Fast power switching cycle

Operations Steps Power mode Time
s
1 1 Low power 5
2 2 High power 2
3 3 Low power 5
4 4 High power 2
5 5 Low power 5
6 6 Highpowet 2
7 7 Low power 5
8 8 High power 2
9 9 Low power 5
10 10 High power 2
11 11 Low power 20
12 12 High power 10
13 13 Low power 20
14 14 High power 10
15 15 Low power 20
16 16 High{power 10
17 17 Llowspower 20
18 18 High power 10
19 19 Low power 20
20 20 High power 10
21 1 Low power 5
22 2 High power 2
50 000 20 High power 10
D.5 |Luminous flux maintenance
The IUminous(flux maintenance is measured after the lamp has been operated 75 % |of the
charagteristic-life as declared by the manufacturer.
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Annex E
(normative)

Bulb deflection test

E.1 General

If required, the test specified in Annex E shall be used to determine the strength of the bulb-
to-cap connection of discharge lamps.

E.2 |Test set-up and procedure

Light centre length

Reference plane ———

1

— Force applied in
I direction of arrow
/ — \

Ir _ _ _ - Z ‘ﬁ-ﬁ - — Reference axis

Fixture / Point of measurement

]
AN

IEC
Figure E.1 — Sketch of the test set-up

The Iamp shall be rigidly and horizontally mounted in the fixture (see Figure E.1), with the
reference notch in the_lp position. A force of 18 N is applied on the glass bulb

—

o atp distancédrom the reference plane equal to the light centre length of the lamp;
e pefpendicular to the reference axis;

e us|ng.aTod with a hard rubber tip with a minimum spherical radius of 1 mm;

o four times, spaced 907 aparti, starting in the vertical direction.

NOTE The spacing of 90° is approximate, depending on the position of the outer supply wire.

The force shall be gradually increased from O N to 18 N.

The bulb deflection shall be measured at the glass surface 180° opposite to the force
application.

A different lamp shall be used for each force application at 0°, 90°, 180° and 270°.

E.3 Requirement

The deflection shall not exceed 0,13 mm in the direction of the force applied.
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Annex F
(informative)

Guidance on equipment design

Pinch temperature limit

Headlamps, fog-lamps and signalling lamps should be so designed that in operation the pinch

tempe

rature of halogen lamps does not exceed 400 °C.

Specielally prepared filament lamps are required for the pinch temperature test and refe

should

NOTE

F.2

Headl
solder

e 18
e 18
F.3

Maxim
and is|
Obser,
accep
F.5.

F.4

Maxin

be made to the filament lamp supplier.

For pinch temperature measuring method, see IEC 60682.
Solder temperature limit

bmps, fog-lamps and signalling lamps should be so designed that in operatid
temperature of filament lamps does not exceed the followihg limits:

D °C for single-filament lamps;

D °C for double-filament lamps.

Maximum filament lamp outline

rence

n the

um filament lamp outline is provided as“guidance for designers of lighting equipment

based on a maximum sized filament lamp inclusive of bulb-to-cap eccentricity a
vance of these requirements .ip;“the equipment design will ensure mech
ance of filament lamps complying* with IEC 60809. Details are given in Figures

Maximum surge voltage

um surge voltage-values are provided as guidance for designers of electrical equi

They are specified ag ntaximum tolerable duration as a function of the height of voltage

This d
filame
filame

oes not_imply that values shorter than the specified ones have a negligible eff

nd tilt.
anical
F.2 to

pment.
surge.

bct on

ht lampiperformance, but only that a higher voltage or duration in any case hagm the

ht lamp and should be avoided. Values in graphical form are given in Figure F.1.

F.5

Recommended instructions for use and handling of halogen filament
lamps

It is recommended that the following points be included in any instructions for use if supplied
with halogen filament lamps covered by this document. Symbols as shown in Annex H
(Clauses H.2 to H.5) may be used in addition or as an alternative to text information.

e Halogen filament lamps operate at high bulb temperatures and care should be taken to
avoid touching the bulb in any circumstances.

o |If filament lamps with quartz bulb are touched, they should be cleaned before use with a
lint-free cloth moistened with methylated spirit.

e Filament lamps with scratched or otherwise damaged bulbs should not be used.
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NOTE In some instances filament lamp manufacturers give information that the filament lamp contains gas under
pressure and recommend protective measures when handling it.

F.6 Recommended instructions for use and handling of discharge lamps

It is recommended that the following points are included in any instructions for use if supplied
with discharge lamps covered by this document. Symbols as shown in Annex H (Clauses H.2
to H.10) may be used in addition or as an alternative to text information.

e Care should be taken to avoid touching the bulb in any circumstances. The use of
protective gloves and eye protection is advised. If the bulb is touched, it should be
cleaned before use with a lint-free cloth moistened with methylated spirit. L amps with
scratched bulbs should not be used.

o Discharge lamps operate with a suitable ballast which produces very high vgltage| when
swlitching and during operation. During operation, the bulb of the discharge ltamp|emits
UV-radiation. In order to avoid any safety risk or impairment of health,\the disg¢harge
lamps should only be used in closed headlamps.

e Discharge lamps operate at high temperatures. Before handling, theNamp should be|left to
copl down for an appropriate time and the supply voltage to.the ballast shoyld be
digconnected.

s | 4
©
(]
g 50 -
o
>
40 -
3 —
20
T T T — T T T T T T 71 T 17 T T T T 7 -
1 2 3 4 5 6 7 8 910 20 30 40 50
Maximum tolerable durationb| (ms)
IEC

a8 Voltage surges are superimposed on a stabilized voltage of 14,5V after a burning period of at least 30 s.
The voltage shown on the graph above is the sum of the stabilized 14,5 V and the voltage surge.

b If this maximum tolerable duration is exceeded, a certain percentage of filament lamps will fail immediately.
The resulting influence on the non-failing filament lamps is being studied.

NOTE Data for 24 V filament lamps are under consideration. Further details of the surge are under consideration.
Figure F.1 — Voltage surges for 12 V filament lamps —

Maximum tolerable duration for a voltage surge as
a function of its height
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Figure F.2 — Maximum filament lamp outlines H1
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Dimensions in millimetres

7.65 Axis of the aircular part of diameter of 3,5

_m— @35

B 45°
— g ;
] ~? 7 ,
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<
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Wing with reference hole

Key
X Reference axis common to the reference hole and the notch
Z Reference plane containing reference axis of the hole and perpendicular to X axis

Y Supporting plane of the wings

Figure F.3 — Maximum filament lamp outlines H2
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Dimensions in millimetres
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Maximum lamp outline for the passage of the insulated cable and connector tab.

Figure F.4 — Maximum filament lamp outlines H3
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Dimensions in millimetres
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P21/4W and P21/5W
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Annex G
(informative)

Ballast design

IEC 60810:2017 © IEC 2017

Discharge lamps with integrated starting device may make use of a spark gap to generate the
high-voltage starting pulse. The ballast should provide an open-circuit voltage as follows (see

Table G.1).

Table G.1 — Open circuit voltage

Open- circuit voltage (r.m.s.)

min.

360

max.

600
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Annex H
(informative)

Symbols

H.1 General
Annex H lists the symbols referred to in Clauses F.5 and F.6.

The height of graphical symbols shall not be less than 5 mm, and for letters, not less than
2 mm.
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H.3

H.4

H.5

H.6

H.7
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Symbol indicating that lamps operate at high temperatures

>200°C
Vi

5y

Symbol indicating that care should be taken to avoid touching the bulb

e

Symbol indicating that the use of protective gloves is-advised

Symbol indicating that lamps with @cratched or otherwise
damaged bulbs should not be used

Symbol indicating that before handling, the lamp shall be switched off

Symbol indicating that the use of eye protection is advised
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H.8

H.8.1

Symbol indicating that during operation, the lamp emits UV-radiation

The s
symbg

H.8.2

H.9

H.9.1

The s
symbd

H.9.2

mbol in H.8.2 should be used for new products. It is under consideration to remope the
I in H.8.1 in a future revision of this document.

IEC 60417-6040:2010-/08

Symbol indicating that the lamp shall be operated only in a luminaire
with a protective shield

ymbol in H.9.2 should be used for new products. It is under consideration to r¢gmove
['in H.9(1)in a future revision of this document.

L .|

IEC 60417-6071:2011-09
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H.10 Symbol indicating dangerous voltage

H.10.1

2017

The symbol in H10.2 should be used for new prndlmfe It is under consideration to remove

the symbol in H.10.1 in a future revision of this document.

H.10.2

H.11

The p
for us
R99 a

-
_

L -

IEC 60417-6042:2010:11

Pictogram for instruction "Non-ECE"

ctogram for instruction according to Figufé H.1 indicates: “This product is not inf
e in applications where a light source~approved (E-marked) to a UN regulation

-

nd R128) is required.”

ended
(R37,

IEC 60417-6362:2016-04

Figure H.1 — Pictogram for instruction "Non-ECE"
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H.12 Pictogram for instruction "Interior lighting only"

The pictogram for instruction according to Figure H.2 indicates: “This product is for vehicle
interior lighting only”.

IEC

Figure H.2 — Pictogram for instruction"Interior lighting only"
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Annex |
(normative)

Luminous flux maintenance test conditions
for LED light sources

1.1 Ageing

LED light sources shall be aged at their test voltage for 48 h under the operating conditions
specified in 1.3. LED light sources which fail during the ageing period shall be omitted from the
test rgsults.

1.2 Test voltage

Tests shall be carried out at a test voltage of:

e 13|5V for signal light sources and 13,2 V for front lighting lightosources, for prpducts
intended for a 12 V board voltage;

e 28|V for products intended for a 24 V board voltage.

The applied voltage shall be a stable direct current.

If the [LED light source is intended to be operated by an electronic light source contrqglgear,
the tept voltage shall be applied to the input terminals of the controlgear. In this casge, the
outpuf of the electronic light source controlgear, for'example voltage, electrical current, jpower,
operaling mode shall be described in the test report.

NOTE |The test voltage is deemed to be stable-when the momentary fluctuations do not exceed 1 % fnd the
deviatign of the average over the test period does.not exceed 0,5 % of the specified value.

.3 Operating conditions

1.3.1 Test rack

LED light sources shall'be operated on a vibration-free test rack.

1.3.2 LED light\sources with integrated thermal management

LED light sources with integrated thermal management shall be installed in a chambgr with
the following.Characteristics:

o wdqll-miixed air, but no excessive forced convection across the light source;
e ambient air temperature in the chamber: 25 °C + 10 °C.

1.3.3 LED light sources with external thermal management

LED light sources, for which the thermal management is intended to be achieved in
conjunction with the luminaire/device or a separate thermal management component, shall be
operated at the specified base temperature 7,,. The base temperature T, shall be included in
the test report and shall be part of the luminous flux maintenance declaration by the
manufacturer.

NOTE Control of the T temperature during testing can be achieved by active or passive methods for example a
heat-sink, a heat-sink combined with a cooling fan or a Peltier-cooling-element.

Examples of possible product data are given in Table I.1.
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Table 1.1 — Examples of possible product data

Type LgoT, L30B1o

h h
Product designation at T, = 100 °C 2 500 1 500
Product designation at T, = 70 °C 3 500 2500

1.4

1.4.1
1.4.1.1

LED |
period

1.4.1.2

LED li
the fol

e 11
e 57

e fla

The w

1.4.2

The fynctions shall be operated altefhately according to the following cycle and startin

the lo

e pa

e driving-beam function:\%,5 h on/45 min off.

The li

functigns.

The off periods-are not considered as part of the life.

NOTE

Switching cycle

Single-function LED light sources
LED light sources for continuous operation

ght sources shall be switched off twice daily for periods of not less than 15 min
s not being considered as part of the life.

LED light sources for intermittent operation

ght sources for intermittent operation as used in direction,indicators shall be opera
lowing switching cycle:

b min continuous on or flashing, as appropriate;
nin off;

shing frequency: 90/min; on/off ratio 1:1.

hole flashing operation time is consideredias life.

Dual-function LED light sources for headlamps

ver beam function:

5sing-beam function: 15_h on/45 min off;

etime values for the light source are determined by the lower performing of th

such

ted in

g with

e two

of the

The joperation of the passing-beam function represents two-thirds of the total life, the operatior

eam-function-one-third-

driving

1.4.3

Multiple-function LED light sources for light signalling equipment

Luminous flux maintenance testing may be carried out either for each function separately, or

with a

[l functions operated simultaneously or with the functions operated alternately.

In the case of an alternate operation, each function shall be operated with a minimum on-
period of 10 h.

If different operating conditions (e.g. dimming) are used for the same LED light source in
order to fulfil different functions, luminous flux maintenance testing may be carried out at the
most onerous conditions.
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For LED light sources for continuous operation, the switching cycle shall be as specified in
.4.1.1.

For LED light sources for intermittent operation, the switching cycle shall be as specified in
1.4.1.2.

1.5 Luminous flux maintenance measurements

Tests may be interrupted for the determination of the luminous flux maintenance.

Luminpus flux maimtenance measurements shoutd be carrted out at regutar mtervaly, at a
maxinum time interval of 1 000 h.

For the measurement of the luminous flux, an integrating method shall be used: The LED light
source shall be operated in a dry and still atmosphere at an ambient\temperatyire of
23 °CR 5 °C.

LED light sources, for which the thermal management is intended to be-achieved by addjitional
provisjons, shall be operated at the specified performance temperatire Ty.

Measyrements shall be carried out when photometric stability has occurred.

The moment at which the photometry is stable is defined as the point in time at whigh the
variatipn of the photometric value is less than 3 % within"any 15 min period.

1.6 Colour measurement

The cplour of the emitted light shall be measured, using an integrating method, at the|same
time g4s the luminous flux maintenance* measurements and under the same conditigns as
specifled in 1.5.

The cplour shall be expressed~in CIE-coordinates and shall remain within the respective
colour| boundaries as given.in-4.4.1 of IEC 60809:2014 (for colour specification, see also UN
Regulation R48 Revision 12:2014, 2.29).

If the [colour of the emitted light has shifted outside the respective colour specificatign, the
light source shallsbe considered to have failed and the luminous flux maintenance tes} shall
be stopped.

If the [colour of the emitted light is produced by a combination of light source radiatign and
seconfary’optics, all colour measurements shall be carried out with secondary optics.

In this case, the optical properties of the secondary optics shall be described in the test report.
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Annex J
(normative)

Destructive physical analysis for LED packages

J.1 Description

The purpose of this examination is to determine the capability of a LED package’s internal
materials, design, and workmanship to withstand forces induced by various stresses induced
during environmental testing.

J.2 | Equipment

The fgllowing equipment is required:

a) optical microscope having magnification capability of up to 50X;
b) detrcapsulation equipment.

J.3 Procedure

The fdllowing procedure shall be followed:

a) LHD packages selected for this test shall have/successfully completed environmental
testing as listed in 8.6.9. (PTMCL test, WHTOLtest, H2S and FMGC test).

b) The LED packages shall be opened or de-capsulated in order to expose the internal
/substrate and determine the extent of\any mechanical damage. An additional| cross
setional cut through chip interconnect (chip/glue/leadframe) may be performed fpr the
validation of corrosion stability. The’,cross sectional cut shall be done after th¢ LED
package is de-capsulated. The process used to de-capsulate the LED packagq shall
ensure that it does not cause '‘degradation of the leads and bonds. The internal [die or
supstrate shall be completely‘exposed and free of packaging material.

c) The LED packages shall(be-'examined under a magnification of up to 50X to the griteria
lisied in J.4.

d) Failed LED packages-shall be analysed to determine the cause of the failure. A failure
anjlysis report documenting this analysis shall be prepared on all failures. If the analysis
shpws that the\failure was caused by the package opening process, the test shall be
repeated on/a_second group of LED packages.

J.4 Faiture criteria

LED packages stattbecomnsideredtotrave faited-if they exhibitany of thefottowimg——

a) visible evidence of non-conforming to the LED packages’ certificate of design,
construction and qualification;

b) visible evidence of corrosion, contamination, delamination or metallization voids;
c) visible evidence of die/substrate cracks or defects;

d) visible evidence of wire, die, or termination bond defects;

e) visible evidence of dendrite growth or electromigration.
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Communication sheet LED package testing

SUBJECT: LED package stress test qualification according to IEC 60810
DEVICE: Report No.:
Family package: Date:
Key product data: [Reference to applicable product specification sheet]
nominal drive current
minimum drive current /;
maximum drive current /;
mininum operating temperature Ts. min
maximum operating temperature TZ,
Rin electr- (typical) and Ry o i {maximum)
TEST PERFORMED CONDITION DURATION/ | SAMPLE FAILURES
TEST SIZE X X
REPEATS El(?;;tn I:’nh;t(i) Visual
cal
8.6.3 High temperature operating life | 7g=__°C 1000 h 3 x 26
(HTOU JESD22-A108D |I. = _ mA
Tg =~ _°C
g =__mA
8.6.4 Temperature cycling Preconditioning: 1 000 cycles 3 x 26
(TmMcy) JESD22-A104E | JEDEC level __
TMCL condition _
-__°Cl+___°C
__min each extreme
Transfer time __ s
3.6.5 ' ‘et. high tempera‘ture operating | Preconditioning: 1000 h 3 x26
life — minimum rated drive current JEDEC Level
(WHTOL) JESD22.A101C T-=B5°C,
RH= 85 %;
I.=__mA
lon 1 off = 30 Min
8.6.6 Power temperature cycling Preconditioning: 1000 h 3 x26
(PTMCL) JESD22-A105C | JEDEC level __
PTMCL condition _:
-__I+___°C
I.=__mA
Lon/off = O MiN
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TEST PERFORMED CONDITION DURATION/ | SAMPLE FAILURES
TEST SIZE - :
REPEATS Electri | Photo | Visual
cal metri
cal
8.6.7 Electrostatic discharge Human body model 3 x 26
(ESD-HBM) JS-001-2012 8 000 V
8.6.8 Electrostatic discharge Machine model 3 x 26
(ESD-MM) JESD22-A115C 400 V
8.6.10 Physical dimension According to data 3x26
heet
(PD) shee
8.6.11|Vibrations variable frequency Constant 1x 3 x26
displacement:
(VVF) JESD22-B103B 15 mm
(20 Hz to 100 Hz)
Peak acceleration:
200 m/s?
(100 Hz to 2 000 Hz)
Duration one cycle:
>4 min
Cycles per axis: 4
Number of axes: 3
(XY;2)
8.6.12|Mechanical shock Shock type: Half 1x 3 x26
(MS) JESD22-B1108 | >'"°
Max. acceleration:
1500¢g
Shock duration:
0,5 ms
Number of-shocks:
5 in eachirection
Number of
directions:
66X, 1Y, £Z)
= 30 shocks total
8.6.13|Resistance to soldering heat TTW-soldering 3x 3 x26
(RSH-TTW) JESD22-B106D
8.6.14|Resistance to soldering heat Reflow soldering 3x 3 x 26
260 °C
(RSH-feflow) JESD22-A113F
8.6.15[Solderability Process temperature 1x 3x10
(SO) IEC 60068-2-58 | 9P —
8.6.16|Thermal shock TMSK condition _: 1 000 cycles 3 x26
(TMSK) JESD22-A106B - _°Cl+___°C
(liquid-to-liquid)
8.6.17 Hydrogen sulphide T,=40°C 336 h 3 x 26
(H2S) IEC 60068-2-43 RH =90 %
10 = 15 x 10 H,S
8.6.18 Pulsed operating life Tg=55°C 1000 h 3 x26
(PLT) JESD22-A108D I.=__mA
t=100 pus; D=3 %
8.6.19 Dew test Ty min = 30 °C - 1008 h 3 x26
5°C

(DEW)

Time at 65 °C __h
RH =90 % to 98 %;
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TEST PERFORMED CONDITION DURATION/ | SAMPLE FAILURES
TEST SIZE - -
REPEATS Electri Photo | Visual
cal metri
cal
8.6.20 Flow mixed gas corrosion Test method 4 500 h 3 x 26
(FMGC) IEC 60068-2-60 Ty=25°C
RH =75 %
TEST PERFORMED SAMPLE SIZE Cpk VALUE
8621 Wire bond pull test
(WBP)

MIL-STD 883E

8.6.22 Bond shear test
(BS)
JEDEC STD22-B116
8.6.23 Die shear test
(DS)

MIL-STD 883E

Failurg criteria:

Electrfcal: Vi (I; (nominal):___ mA) > V; £10 % from initial
value

Photometrical:

e R4gdiant power/luminous flux: [ ,{/; (nominal) = __ mA) absolute limit: £ % mpx.
e Cdlour coordinates: x (I; (nominal) = __ mA) < 0,01

¥ (If (nominal) = __ mA) < 0,01
Visualf e.g. broken or damaged package or leads

Conclusion: The tested devices fulfil the reliability requirementts.
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Annex L
(normative)

Re-testing matrix for LED packages testing

For product and/or process changes the ZVEI Guideline “Guideline for Customer Notifications
of Product and/or Process Changes (PCN) of Electronic Components specified for Automotive
Applications” including the DeltaQualificationMatrix (DeQuMa) shall be applied.
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Annex M
(informative)

Guidelines for LED packages robustness validation

M.1 General

Annex M3 gives guidance on a robustness validation procedure for LED packages.

and the time-to-failure under typical application conditions. During the testing, the'stres$ level
is increased beyond the specification limit of the LED package until significant degradaltion is
obseryed. The failures over time under over-stress conditions are recorded.)In additign, the
degra@lation modes are investigated by using a non-destructive and ~destructive physical
analydis (DPA). By combining the measured failure rates for each degradation mode |under
over-stress conditions with relevant acceleration models, informationn¢an be obtained pn the
expecfed degradation over time under use conditions in automotive\lighting applications

NOTE |[It is not possible to develop acceleration models for all over-stress conditions, for example when no
significant degradation is observed.

“Robuptness testing”, according to this document, is defined as over-stress testing beyohd the
produg¢t specification limits until significant degradatién is observed.

“‘Moddrate overstress testing”, according to this 'document, is defined as the subset of this
informiation that can be combined with models“to make predictions about the lifetimgs and
failure] rates under real application conditions within the product specification limits.

Figurg M.1 shows the basic over-stress-testing concept for two stress parameters.

3 The procedure of robustness validation is derived from a similar approach developed by the ZVEI
(Requirements and test conditions for LED packages, November 2012, Revision 1.9)
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Stress parameter 2
A

Overstressing for robustness testing: yellow and red areas

Physical limits of the product:
Additional failure modes seen (red).
Robustness testing (red and yellow).

Lifetime testing (yellow).
Same failure modes as in green area.
Only 1 or 2 failure modes seen.

Product unusable

beyond red area
Datasheet product I— y
Specifications (green) [

No or few failures, only expected
near maximum specifications
and at long times.

Only 1 or 2 failure modes seen.

Failures will occur during overstress tests

Outside of the green area.

Overstressing for lifetime testing: yellow area

N
>

Stress parameter 1

IEC

Figure M.1 — Concept of over-stress testing
for two stkess parameters

The “moderate overstress testing” parametric area (yellow) is such that the degradation
modeg observed are the same ones as seen in the “product specification” area, and/or are
relevant to operation immediately beyond it.

modeg are observed, andispecial considerations need to be taken so that acceleration npodels
and the lifetime estimates are still representative of the automotive use conditions within or
near the boundaries, of the product specification.

Beyond the “moderate overstress testing” parametric area (red and beyond), new degri\Fation

Figurg M.2 shows a flow diagram for the robustness validation process.
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Overstress test Overstress test Overstress test Overstress test
at stress level 1 at stress level 2 at stress level 3 at stress level n
Failure rate Failure rate Failure rate Failure rate
at stress at stress at stress at stress
level 1 level 2 level 3 level n

Determine model parameters from overstress tests

Apply mathematical model using the model parameters

Failure rate
prediction

IEC

Figure M.2 — Flow diagram for the,robustness validation process

e M.5 defines a set of over-stressitests that should be considered for robu
ions for new LED packages.
e M.7 gives relevant mathematical models.

supplier. For familytdefinition, see 8.1.

Ma) “Guideline for Customer Notifications of Product and/or Process Changes (P
bnic Compaonents specified for Automotive Applications” should be applied.

EBEC). Where relevant, further details on the test definitions can be found in

bthess

appropriate, family robustness validation may be done and a rationale should be| given

pduct and/or process changes the ZVEI Guideline including the DeltaQualificationMatrix

CN) of

ocument makes reference to other IEC standards or standards from other organizations

these

docu

ents. lTest conditions In this document may deviate Trom test conditions n the rer

rence

documents. In such a case, further definitions in the reference document should still be
applied as appropriate.

M.2

M.2.1

Test samples

Lot requirements

Unless specified otherwise, a minimum of 30 LED packages taken from three different
batches of 10 each should be used for each test and for each over-stress condition. For family
qualification, the three different batches should be considered to represent the whole variety

of the

qualification family.
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The sample size may be reduced due to capacity constraints or experimental limitations. The
reason(s) for sample size reduction should be provided with the report.

M.2.2 Production requirements

All LED packages should be produced on tooling and processes at the manufacturing site that
will be used to support LED package deliveries at projected production volumes. Alternatively,
laboratory samples from the latest phase of development may be used; this should be
documented in the test report.

M.2.3 Pre- and post-stress test requirements

Electrical and photometric values (forward voltage, luminous flux or radiant powenr and/or
intensjty, colour parameter) should be measured before and after stress testing\(seg¢ also
M.5.1).

NOTE |A simple light/no light test is under consideration for testing at different temperatures

Wherg possible, the LED packages used for the robustness validation should mepgt the
produ¢t specification parameters measured at the nominal test conditions before overd{stress
testing.

M.2.4 Assembly of LED packages on test boards

LED packages may need to be assembled on test boardss An appropriate choice of test|board,
interconnect material and process should be made by the manufacturer. The choice pf test
board] interconnect material and process should be.documented for each individual test|in the
test rgport.

M.3 | Definition of end-of-test criteria

The LED manufacturer should define end-of-test criteria and report these with a justifigation.
Typical testing time is 1 500 h to 2.000 h. Testing beyond 3 000 h is not recommended. In
case gf physical damage, this should be documented by means of DPA.

M.4 |Test sequence of over-stress testing

For eqch over-stress.test, tests should be carried out at different stress levels. Each |stress
test should be carried out on separate samples. One stress level should be inside (or pn the
border of) the-product specification, i.e. it should be the same as for the qualification test;
then the stress-level should be increased step-by-step beyond the product specification.

It is rgcommended to choose at least three over-stress levels per stress parameter within the
‘moderate-oversiress testing  (yellow) area (see Figure M.T). For robusiness validation,
additional stress levels may be chosen within the “robustness testing” (yellow and red areas),
until at least 30 % of the tested parts have failed the criteria or a typical testing time of
1 500 h to 2 000 h is reached.

Table M.1 shows an over-stress matrix for two stress parameters in the case where no
knowledge on the potential degradation mechanism exists. In that case, it is recommended to
evaluate this comprehensive test matrix to study end of life versus stress level. If experience
with potential degradation mechanism of this LED family exists, only a subset of tests is
required.
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Table M.1 — Typical over-stress matrix for two stress parameters

Stress 2 >
Stress 1 Stress 2 level 1 Over-stress 2 Over-stress 2 Over-stress 2 Over-stress 2
(inside
\l/ specification) level 2 level 3 level 4 level n
Stress 1 level 1
(inside
specification)
Over-stress 1 1 1 1
level 2
Overpstress—4 4 4 4 2
Igvel 3 A\
Overtstress 1 1 1 1 QM
level 4 A
A)
Overpstress 1 2 2 Q 2
lgvel n q/ i
Key
“0” (green) = no failures (within the green “product specification” area in Figure M1).
“1” (ygllow) = some failures (within the yellow “moderate overstress testing” are@)in Figure M.1), investigating
relevant degradation modes for acceleration of application use(conditions.
“2” (regd) = significant failures (red area, near or beyond physical fimit of the product in Figure| M.1),
investigating the physical boundaries in more detail.
M.5 | Over-stress test definition
M.5.1 Pre- and post-electrical and photometric test
All LED packages should be tested at nominal or maximum or stress drive current accprding
to the| following requirements of the appropriate LED package specification (manufacfurer's
datasheet) prior to and after the folloewing tests:
e luminous flux or radiant power’or intensity (whichever is appropriate);
o fonward voltage;
e cofour coordinates a;por dominant wavelength 14 or peak wave length A, (whichgver is
appropriate).
In addition, the forward voltage at the minimum (or lower) current should be recorded.
The npminakdrive current should be defined by the LED package supplier; typically this|is the
drive ¢urfent used for LED binning.

M.5.2

Pre- and post-external visual (EV) test

The construction, marking and workmanship of the LED package should be inspected
according to JESD22-B101B prior to and after the following tests.

M.5.3

High temperature operating life (HTOL) and low temperature operating life

(LTOL) tests

The purpose of this test is to evaluate the performance of the LED package under stress due
to high temperature operation. The test should be conducted according to JESD22-A108D;

the fol

lowing test conditions apply:

e typical duration 2 000 h;

e over-stress parameters: T;, Iy.
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As part of the robustness investigation, the following HTOL over-stress conditions should be

tested for a minimum of 1 500 h:

o Tj=Tjmaxt 15 K for high-power (= 1W rated power) LED packages
* Tj=Tjmax * 30K for mid-power (< 1W rated power) LED packages

o ;=125 % It jax MA for high-power (2 1 W rated power) LED packages
o ;=150 % It max MA for mid-power (< 1 W rated power) LED packages

e 78 LED packages taken from three different batches (production lot) of 26 each should be
used.

be
As pa
tested
° Té
P [f *
° [f *
e 78

us
e Fo
fol
be
M.5.4
The p

owed by three Pb Free rerow solder cycles Reflow cycles should be com

fween 15 min and 4 h after preconditioning is completed.
rt of the robustness investigation, the following LTOL over-stress condition sho
for a minimum of 1 500 h:
nbient = -40 °C
125 % It max MA for high-hower (2 1 W rated power) LED packages
150 % It max MA for mid-power (< 1 W rated power) LED packages
LED packages taken from three different batches (preduction lot) of 26 each sho

bd.

r all surface mount solder reflowable: preconditioning according to JESD22-
fween 15 min and 4 h after preconditioning, is.completed.

Temperature cycling (TMCL) test

irpose of this test is to evaluate the-performance of the LED package under stres

to tempperature cycles without operation”of the LED. The LED package should be

accord

° Ty
¢ R¢g

(I;ﬂ (l)ﬂ

jmax

ing to JESD22-A104E; the following test conditions apply:

pical duration: 1 000 cycles.
commendation: soak mede 4, with soak time 15 min and transfer time 15 min.
and T combinations are listed in Table 1 of JESD22-A104E. Other T

s,min

combination$_than the ones specified in Table 1 of JESD22-A104E (test con

Jmin

A {o N) may be considered.

e OV

T,

s.min» transfer rate.

er-stress parameters: Tg .y

The clhoice of'the TMCL cycle condition and the transfer time should be reported.

M.5.5

pleted

Ild be

uld be

\113F

owed by three Pb-Free reflow solder cycles! Reflow cycles should be completed

s due
tested

mhx and
jitions

Wet high t I ting life (WHTOL) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to temperature and humidity. The LED package should be tested according to JESD22-A101C.
The following test conditions apply:

e Typical duration: 2 000 h.

e The LED should be operated either continuously DC or with a power cycle of

30

min on/30 min off (power duty factor = 50 %).

e Other currents, chamber temperatures, and chamber relative humidities (RH) or moisture
contents (MC)4, with or without a power cycle, may be chosen to develop WHTOL models.

All

other test provisions should be in accordance with JESD22-A101C.

4 Absolute humidity absorbed by the LED package.
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M.5.6 Power temperature cycling (PTMCL) test
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Efforts should be made to estimate the relative humidty (RH) and/or moisture content (MC)
values near the LED during the power-on and during the power-off cycles.

The tests should be performed at the minimum and maximum rated drive currents
corresponding to the TJ of the LED during the power-on operation.

Over-stress parameters: RH amber OF MCohamber: It Tchamber: POWer duty factor.

part of the robustness investigation, the following over-stress conditions should be tested
a minimum of 1 500 h:
85 °C / 85 % RH ambient

I = 125 % I mA for high-power (> 1\W rated power) | ED packages

L TTax

It ¥ 150 % It jax MA for mid-power (< 1W rated power) LED packages

78|LED packages taken from three different batches (production lot) of 26 each shopld be
usged.

For all surface mount solder reflowable: preconditioning according ‘to”"JESD22-A113F
followed by three Pb-Free reflow solder cycles. Reflow cycles should be completed
befween 15 min and 4 h after preconditioning is completed.

The plrpose of this test is to evaluate the performance of the"\lED package under stregs due
to temperature cycles during operation of the LED package. The LED package sholild be

tested|according to JESD22-A105C; the following test conditions apply:

As
for

Typical duration: 1 000 temperature cycles.

Power cycle 5 min on/5 min off operated at-the corresponding maximum rated| drive
cufrent.

Other Ty max than the ones specified inlable 1 of JESD22-A105C (test conditions Aland B)

may be chosen.
Over-stress parameters: Tg nin, Tgmax /t, transition time, dwell time.

and T;

j,max Should be reparted for both on and off cycles.

j,min

paft of the robustness investigation, the following over-stress conditions should be ftested

1 400 temperature cycles:
T fmin = -40 °C; Tg max = 125 °C

10[min dwell, 20.'min transfer (1 h cycle)
2 min on/2 min off

It ¥ 130 %
It 450 % It 1o MA for mid-power (< 1W rated power) LED packages

It max MA for high-power (2 1W rated power) LED packages

78 LED packages taken from three different batches (production lot) of 26 each should be
used.

For all surface mount solder reflowable: preconditioning according to JESD22-A113F
followed by three Pb-Free reflow solder cycles. Reflow cycles should be completed
between 15 min and 4 h after preconditioning is completed.

M.5.7 Thermal shock (TMSK) test

The purpose of this test is to evaluate the performance of the LED package under stress due
to thermal shock. The LED package should be tested according to JESD22-A106B (or
IEC 60068-2-14). The following conditions should apply:

typical duration: 1 000 cycles;

over-stress parameters: T nins T's maxi
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As

one (or both) of the options below should be chosen:

Option 1: liquid to liquid. Other T ., and T i, combinations than the ones specified in
Table 1 of JESD22-A106B (test conditions A to D) may be chosen,

Option 2: air to air. Other T 5, and Ty i, combinations may be chosen. A typical air-to-
air test test condition is: T, =125 °C, Ty = -40 °C, soak time 30 min, transfer time

s,max ,min
10 s.

part of the robustness investigation, the following over-stress conditions should be tested
for 3 000 cycles:
Ts mint =99 °C; Tg max: 150 °C

M.6 | Destructive physical analysis (DPA) test

10|s transfer
Dwell time 15 min

78|LED packages taken from three different batches (production lot) of 26)each shopld be
usged.

For all surface mount solder reflowable: preconditioning according)to JESD22-A113F
followed by three Pb-Free reflow solder cycles. Reflow cycles)»should be completed
befween 15 min and 4 h after preconditioning is completed.

The plrpose of this test is to evaluate the degradation.mechanisms induced by the stfesses

during environmental over-stress testing.

The OPA analysis is used to identify the degradation mechanism and to determine]if the

degradlation mode is application related or not (see also Figure M. 1).

Guidahce for DPA is given in Annex J. DPA should be performed on random samples off failed
units I]}‘ter completion of the over-stress tests (minimum two samples). The post electricpl and

photo
analygis.

M.7 |Projection models

The fdllowing models are available to calculate the acceleration factors, see Table M.2.

NOTE [The formulag-in Clause M.7 assume X-stress > X-use (where X = T, [;or ES, RH or MC, T,
time), and are wrjtten consistently such that a + sign is always in front of power and exponential exponents.

etrical test of these samples) should be executed before the destructive physical

T cycle

max "~ min,

The models)shall always use the corresponding 7, (the LED junction temperature, in| K) to
calculatedthe LED's optical and electrical properties. Modelling of solder joints or of pgdckage
mechanicar properties shalt use I of T (In Ky nstead.
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Table M.2 — Acceleration models

Stress Model Acceleration factor equation
test
HTOL Arrhenius and If stress Ea 1 1
(inverse) AF = (———)™ x e & ( S
power law If use Tuse Tstress)

HTOL Note:

NOTE 1 n # 0 when photo-thermal and electro-chemical effects are present, which is very often the case. n = 0
when these effects are not significant, and for storage tests (where 7; = 0).

TMCL Trrax — Trmin|Stress
TMSK| Coffin- AF = (——22 *a
Manson Trmax — Tminluse
AF = (CyCle Timestress)+p x (Tmax - Tminstress)+q
Norris- Cycle Time,, Tnax — TG ofe
Landzberg GEa 1 1 )
X e k ‘Tmax use Tmax.stress
Deltal e 1
= (——m—F— c
. DeltaDstress
Engelmaier
DeltaD = range of angular shear aftentotal joint stress relaxation
WHTQL Peck No photo-thermal or electrical effects (applies to wet storage):
AF — (RHStTESS)+r or
RHuse
MC
AF = (—2iressydr See Notes 3 and 5
MCuse
WHTQL Peck Same T, for use and stress:
including
RH 1
current AF = ( streSS)+r x (f,stress)+n See Notes 2 and 3
RHyse If,use
WHTQL Peck TJ use # TJ stress:
including
currént-and TJ
Ea, 1 1
AF = (—MA:Z"E“)*’" X (—'C stressy+n o o (ruse Tsores?  See Notes 3 and 4
use fuse
WHTQL Peck-Eyring RH or MC use # RH or MC stress:
including .
current and AF = (M)+n X e+B(MCuse MCstress) X e+T(Tuse Tstress) See Note 5
temperature Ifuse
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WHTOL Notes:

NOTE 2 Electrical exponent n # 0 when photo-thermal and electro-chemical effects are present, which is very
often the case. n = 0 when these effects are not significant, and for storage tests (where 7, = 0), and for
some corrosion tests.

NOTE 3 Peck and Peck — Non-thermal formulae are only valid for RH comparisons at about the same T (i.e.,
roughly comparable saturation vapour pressures near the LED), and for high (> 50 %) RH values. At low RH,
Peck either does not hold, or holds for r values of a magnitude much smaller than at high RH, so that low RH
to high RH comparisons are not well described by Peck. (RH = relative humidity = partial vapour
pressure/saturation vapour pressure).

NOTE 4 The simultaneous effect of temperature and humidity is often accounted for. For T; stress different
from 7, use, RH-stress corresponds to a very different moisture content (vapour "density, closely
approximated by partial vapour pressure) than RH use for the same RH. The moisture content is abbreviated
abaove as MC By using MC instead of RH_ the formula can then include the Arrhenius temperature

acfeleration.

NOTE| 5 For cases when one wants to compare very different RH or MC conditions, it is better\to yse an
exponential behaviour for humidity, through the use of the temperature-humidity variation of the Eyring
relationship, rather than through a(n) (inverse) power law, since as outlined above the valug of its expgnent r
chpnges dramatically over the range of interest.

PTMCIL Combination NOTE 6 Model under consideration.
of models
Electr{cal (Inverse) Ir o
only power law AF = (m)’fn
If use
or
AF & (ESstress )+n
ES‘U.SE
orThefmal | Arrhenius Ea, 1 1
only AF = e+T(T Use T stress)

(applies to dry storage or constant current, £, may depend on current densify)

Low- Power law Wherever appropriate for pulsed and power cycling tests of low frequency (qower-
frequgncy on pulsed lengths > 1 s to -10 s and/or cycle frequencies < 0,1 Hz to -1 Hz),
power multiply any‘of'the expressions above by:
cycling
AF — (Duty Factorsiress |, 4
Duty factor,

Some|guidelines forthe use of acceleration models include the following.

o Acgcelerationymodels useful for lifetime estimates and relevant to customer use conditions
shpuld be-generated from data where the same degradation modes as the ones ocqurring
in |the\field are observed (“moderate overstress testing” or yellow zone). Genrally,
acgelerated tests are used to obtain information about one particular, relatively gimple
degradation mechanism (or corresponding degradation method). If there is more than one
degradation mode, it is possible that the different degradation mechanisms will be
accelerated at different rates. Then, unless this is accounted for in the modelling and
analysis, estimates could be seriously incorrect when extrapolating to lower use-levels of
the accelerating variables.

e Accelerating variables should be chosen to correspond with variables that cause actual
degradation.

e Previous attempts to obtain acceleration parameters can turn to be similar to the ones of
interest. With controlled changes in the principal components, the acceleration parameters
will not change significantly. Only one verification test is required to prove identical
acceleration parameters.

e Accelerated tests should be designed, as much as possible, to minimize the amount of
extrapolation required. High levels of accelerating variables can cause extraneous
degradation modes that would never occur at use-levels of the accelerating variables. If
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extraneous degradation is not recognized and properly handled, this can lead to seriously
incorrect conclusions. Also, the relationship may not be accurate enough over a wide
range of acceleration.

Accelerated test programmes should be planned and conducted by experts knowledgeable
about the product and its use environment, the physical, chemical or mechanical aspects
of the degradation mode, and the statistical aspects of the design and analysis of
reliability experiments.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

LAMPES, SOURCES LUMINEUSES ET LED
ENCAPSULEES POUR VEHICULES ROUTIERS -
EXIGENCES DE PERFORMANCES

AVANT-PROPOS

1) La |Commission Electrotechnique Internationale (IEC) est une organisation mondiale de naorm4glisation
conposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).L’IEC] a pour
objdt de favoriser la coopération internationale pour toutes les questions de normalisation dans/es dgmaines
de l)électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Norm®€s internationales,
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au_public (PAS) et des
Guigles (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des-comités d'études, aux
travhux desquels tout Comité national intéressé par le sujet traité peut participer Les organ|sations
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lECy participent également aux
travpux. L’'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selon des
conglitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la |mesure
du possible, un accord international sur les sujets étudiés, étant donngé’ que les Comités nationaux de I'lEC
intéfessés sont représentés dans chaque comité d’études.

3) Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les effofts raisonnables sont entrepris afin qye I'lEC
s'asjsure de I'exactitude du contenu technique de ses publications} 'IEC ne peut pas étre tenue responsfable de
I'événtuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Danfs le but d'encourager I'uniformité internationale, les, Comités nationaux de I'lEC s'engagent, dans foute la
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et rggionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationfles ou
régipnales correspondantes doivent étre indiquéessen termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation~de conformité. Des organismes de certification indépgndants
fourpissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux mardues de
conformité de I'lEC. L’IEC n'est responsablée~d'aucun des services effectués par les organismes de cert{fication
indgpendants.

=]

6) Toup les utilisateurs doivent s'assurer\qu'ils sont en possession de la derniére édition de cette publicatig

7) Aucyne responsabilité ne doit étr€ imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y cdmpris ses experts particuliers”’et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pouf tout préjudice causé ef,cas de dommages corporels et matériels, ou de tout autre dommage de quelque
natyre que ce soit, directe-ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les
déppnses découlant de\.la publication ou de I'utilisation de cette Publication de I'lEC ou de toutp autre
Publication de I'l[EC, ou_au crédit qui lui est accordé.

8) L'atfention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ|cations
référencées est abligatoire pour une application correcte de la présente publication.

9) L’atiention.est-attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvdnt faire
I'objet de"droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de Qreyets’et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60810 a été établie par le sous-comité 34A: Lampes, du comité
d’études 34 de I'lEC: Lampes et équipements associés.

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 2014 et
I'Amendement 1:2017. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) actualisation et clarification du titre et du domaine d’application;

b) introduction de nouvelles sources lumineuses a LED;

c) introduction des exigences applicables aux sources lumineuses a LED;

d) introduction de lignes directrices pour la validation de la robustesse des LED encapsulées.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
34A/2021/FDIS 34A/2033/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Le coff ' T ' ' T ntta date de
stabilifé indiquée sur le site web de I'lEC sous “http //Webstore iec.ch" dans les~données
relativies au document recherché. A cette date, le document sera

e reg¢onduit,
e supprimé,
e remplacé par une édition révisée, ou

e anjendé.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de fette
publigation indique qu'elle contient des couleurs, qui sont considérées comme utifes a
une bpnne compréhension de son contenu. Les_ utilisateurs devraient, par conséqtient,
imprimer cette publication en utilisant une imprimante couleur.
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LAMPES, SOURCES LUMINEUSES ET LED
ENCAPSULEES POUR VEHICULES ROUTIERS -
EXIGENCES DE PERFORMANCES

1 Domaine d’application

Le présent document est applicable aux lampes a filament,aux lampes a décharge, aux

sourc

véhicy
signal
lumine

Il spé
perfor

la tordion, la résistance de I'ampoule de verre et la résistance aux vibrations et aux cho

outre,
maxin
équips

Pour ¢
dans

corregpondantes sont fournies par le fabricant ou le fournisseur responsable.

Les e
dans
admin

NOTE 1
incandg

Le prégent document utilise les termes «lampe a filament» et «lampe a décharge». Cependant, lorsque |

«lampe
s’appliq

NOTE 3

NOTE 3
LED pe

2 R

Les d

les routiers, c’est-a-dire dans les projecteurs avant, les feux de brouillard, les.f
sation et I’éclairage intérieur. Il s’applique particulierement aux lampes-et/s
uses figurant dans I'l[EC 60809.

Cifie les exigences et les méthodes d’essai pour le mesurage des caractéristiqu

s les
ux de

es de

mance telles que la durée de la lampe, la conservation du flux lumineux, la résistance a

des renseignements sont donnés sur les limites de température, les encombre
aux et les surtensions maximales admissibles, a titre de guide pour la conceptid
ments électriques et d’éclairage.

ertaines des exigences du présent document, le texte renvoie a des données fi
les tableaux. Pour les lampes qui n'apparaissent\pas dans ces tableaux, les do

kKigences de performance sont un complément aux exigences principales spé

Cs. En
ments
n des

purant
nnées

cifiées

I'IEC 60809. Elles ne sont cependant pas destinées a étre utilisées par les

strations pour les homologations Iégales de type.

Dans les différents vocabulaires et_normes, différents termes sont utilisés pour désigner une «l
scence» (IEC 60050-845:1987, 845:07-04) et une «lampe a décharge» (IEC 60050-845:1987, 845

p apparait seul, ce terme désigne’ les deux types, a moins que le contexte n’indique clairement
ue qu’a I'un des types.

Le présent document he s’applique pas aux luminaires.

Le présent document utilise le terme source lumineuse a LED; dans d’autres normes, le terme Ig
Lt étre utilisé pour‘décrire des produits similaires.

bférences normatives

pcuments suivants cités dans le texte constituent, pour tout ou partie de leur co

des

bmpe a
07-17).
e terme
Qu’il ne

mpes a

htenu,

xigénces du présent document. Pour les références datées, seule ['édition

citée

s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 60050-845, Vocabulaire Electrotechnique International — Partie 845: Eclairage (disponible
a I'adresse http://www.electropedia.org)

IEC 60061-1, Culots de lampes et douilles ainsi que calibres pour le contrb
I'interchangeabilité et de la sécurité — Partie 1: Culots de lampes

le de

IEC 60068-2-14, Essais d’environnement — Partie 2-14: Essais — Essai N: Variation de

tempé

IEC 60068-2-43, Essais d’environnement -

rature

I’hydrogéne sulfuré pour contacts et connexions

Partie 2-43: Essais — Essai Kd: Essai a
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IEC 60068-2-58, Essais d’environnement — Partie 2-58: Essais — Essai Td: Méthodes d’essai
de la soudabilité, résistance de la métallisation a la dissolution et résistance a la chaleur de
brasage des composants pour montage en surface (CMS)

IEC 60068-2-60, Essais d’environnement — Partie 2-60: Essais — Essai Ke: Essai de corrosion
dans un flux de mélange de gaz

IEC 60809:2014, Lampes pour véhicules routiers — Exigences dimensionnelles, électriques et
lumineuses

CISPR 25, Véhicules, bateaux et moteurs a combustion interne — Caractéristiques des
perturj)at/ons radioélectriques — Limites et méthodes de mesure pour la protectioh des

récep

ISO 7637-2:2011, Véhicules routiers — Perturbations électriques par conduction 6

eurs embarqués

t par

couplgge — Partie 2: Perturbations électriques transitoires par conduction uniquement Ip long

des lignes d’alimentation

ISO 10605, Véhicules routiers — Méthodes d’essai des perturbations(électriques proven
déchafges électrostatiques

Réglements Nations Unies sur les Véhicules — Accord 19584 Accord concernant I'adopf]
presciiiptions techniques uniformes applicables aux véhicltiles a roues, aux équipeme
aux pieces susceptibles d’étre montés ou utilisés sur un\véhicule a roues et les conditiq
reconmaissance réciproque des homologations délivrees conformément a ces prescri
(dispopible a I'adresse www.unece.org/trans/main/wp29/wp29regs.html)?

Additif 36: Réglement N° 37, Prescriptions, uniformes relatives a I’homologatio
lampes a incandescence destinées a%étre utilisées dans les feux homologué
véhicules a moteur et de leurs remorques

Additif 47: Réglement N° 48, Prescriptions uniformes relatives a [I’homologatio
véhicules en ce qui concerne liastallation des dispositifs d’éclairage et de signal
lumineuse

Additif 100: Réglement N°101, Prescriptions uniformes relatives a I’homologatio
vojtures particuliéeres mues’uniquement par un moteur a combustion interne ou mu
une chaine de traction\électrique hybride en ce qui concerne la mesure des émissi(
digxyde de carbone™et de la consommation de carburant et/ou la mesure
copsommation d’energie électrique et de I'autonomie en mode électrique, et des véH
depg catégories M1 et N1 mus uniquement par une chaine de traction électrique en
cohcerne la‘mesure de la consommation d’énergie électrique et de I'autonomie

Additif 122;”"Reglement N° 123, Prescriptions uniformes concernant I’homologatio
systemes'd’éclairage avant adaptatifs (AFS) destinés aux véhicules automobiles

ant de

jon de
nts et
ns de
ptions

h des
s des

h des
sation

n des
bs par
ns de
de la
icules
ce qui

n des

Additif 127: Réglement N° 128, Prescriptions uniformes concernant I’homologatio

n des

sources lumineuses a diodes électroluminescentes (DEL) destinées a étre utilisées dans

les feux de signalisation homologués des véhicules a moteur et de leurs remorques

JESD22-A101C, Steady-state temperature humidity bias life test (disponible en anglais
seulement)

JESD22-A104E, Temperature cycling (disponible en anglais seulement)

JESD22-A105C, Power and temperature cycling (disponible en anglais seulement)

JESD22-A106B, Thermal shock (disponible en anglais seulement)

1

Egalement désigné Accord 1958. Dans le texte du présent document, les réglements relevant de cet
sont référencés sous la forme, par exemple, Réglement ONU 37 ou R37.

accord
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JESD22-A108D, Temperature, bias, and operating life (disponible en anglais seulement)

JESD22-A113F, Preconditioning of plastic surface mount devices prior to reliability testing
(disponible en anglais seulement)

JESD22-A115C, Electrostatic discharge (ESD) sensitivity testing machine model (MM)
(disponible en anglais seulement)

JESD22-B101B, External visual (disponible en anglais seulement)

JESD22-B103B, Vibration, variable frequency (disponible en anglais seulement)

JESD22-B110B, Mechanical shock (disponible en anglais seulement)

JESD22-B106D, Resistance to solder shock for through-hole mounted devices(disponiple en
anglaip seulement)

JESD?22-B116:1998, Wire Bond Shear Test Method (disponible en anglais seulement)

JESD%1-50:2012-04, Overview of methodologies for the thermalmeasurement of single- and
multi-¢hip, single- and multi-pn-junction light-emitting diode$\(LEDs) (disponible en gnglais
seulement)

JESD$1-51:2012-04, Implementation of the electrical‘test method for the measurement pf real
thermal resistance and impedance of light-emitting" diodes with exposed cooling surface
(disponible en anglais seulement)

JESD#$1-52:2012-04, Guidelines for combining CIE 127-2007 total flux measurements with
thermal measurements of leds with exposed cooling surface (disponible en anglais seulement)

JESD%$1-53:2012-05, Terms, definitions and units glossary for LED thermal testing (disponible
en anglais seulement)

ANSI/|PC/ECA J-STD-002C, ~Solderability tests for component leads, terminations,| lugs,
termirjals and wires (disponible en anglais seulement)

ANSI/ESDA/JEDEG, 48-001-2012, Joint JEDEC/ESDA standard for electrostatic dis¢harge
sensitjvity testing--human body model (HBM) — component level (disponible en gnglais
seulement)

MIL-S[TD-883E:2015, Visual Inspection Criteria (disponible en anglais seulement)

ZVEI “Guideline for Customer Notifications of Product and/or Process Changes (PCN) of
Electronic Components specified for Automotive Applications” 4th revised Edition,
October 2016, Rev. 3 (disponible en anglais seulement)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 60050-845 et
I'IEC 60809, ainsi que les suivants s’appliquent.

L’ISO et 'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/


https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 © |IEC 2017 -101 -

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

durée de vie

totalité du temps (exprimé en heures) pendant lequel une lampe a fonctionné avant d’étre
hors d’usage

Note 1 a I'article: Les lampes a filament sont considérées comme telles selon I'un ou 'autre des critéres suivants:
a) la fin de vie est I'instant ou se produit la mise hors d’'usage du filament;

b) la durée de vie d’'une lampe a deux filaments est I'instant ou se produit la mise hors d’'usage de I'un ou l'autre
des filaments, si la lampe est soumise a I'essai selon un cycle d’allumage impliquant le fonctionnement alterné
des deux filaments.

3.2
durée|de vie caractéristique
T
TC
constgnte de la distribution de Weibull indiquant le temps au bout duquel'63,2 % du npmbre
de lampes soumises a l'essai, du méme type, ont atteint la fin deJleur durée de vie

individuelle

3.3
durée|de vie B;
constgnte de la distribution de Weibull indiquant le temps al. bout duquel 3 % du nombre de
lampep soumises a I'essai, du méme type, ont atteint la fin de leur durée de vie individuglle

3.4
consgrvation du flux lumineux
rapport entre le flux lumineux d’'une lampe, a up,instant donné de sa vie, et son flux lumineux
initial,|la lampe ayant fonctionné dans des conditions spécifiques

EXEMPLE 1 L., est la durée en heures correspendant a une conservation du flux lumineux de 70 %.

EXEMPLE 2 L, est la durée en heures correspondant a une conservation du flux lumineux de 50 %.

3.5
flux ldmineux initial
flux lumineux d’'une lampeumesuré aprés un vieillissement spécifié

Note 1 p I'article: Le vi€illissement est spécifié¢ a I’Annexe C de I'lEC 60809:2014 pour les lampes a filament, a
I’Annexp D du présenttdocument pour les lampes a décharge ou a I'’Annexe | du présent document gour les
sourceq lumineuses,a'LED

3.6
valeur assignée
valeur| dane caractéristique spécifiée, pour le fonctionnement d’'une lampe, a la tgnsion

d’ Al agt/o S o teraa Ao ditioane o Aaif P
€SS atetrotattattreSEeoRaittonsS JPTUTTTTCTS

3.7

température limite au pincement

température maximale admissible au pincement, afin d’assurer a une lampe une performance
satisfaisante en service

3.8

température limite de la soudure

température maximale admissible de la soudure afin d’assurer a une lampe une performance
satisfaisante en service

3.9
encombrement maximal d’'une lampe
contour délimitant le volume a réserver, pour la lampe, dans I'appareil correspondant
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3.10

lampe pour usage intensif

lampe qui doit satisfaire aux conditions d’essai renforcé spécifiées dans le Tableau B.2 de
I'IEC 60810 en complément des exigences spécifiées dans I'|EC 60809

Note 1 a [l'article: Une lampe est déclarée lampe pour usage intensif par le fabricant ou le fournisseur
responsable.

3.1

durée de vie B,

constante de la distribution de Weibull indiquant le temps au bout duquel 10 % du nombre de
lampes soumises a I'essai, du méme type, ont atteint la fin de leur durée de vie individuelle

3.12
LED encapsulée
diode |solide a jonction p-n émettant un rayonnement optique sous I'action \d’'un cpurant
électrigue

Note 1 f I'article: Des exemples sont présentés a la Figure 1.

Note 2 f I'article: Dans la terminologie ONU, le terme «LED» est utilisé avec la méme définition.

o= s

Figure 1 — Exemplesde LED encapsulées

c

3.13
source lumineuse a LED
sourcg lumineuse ou le rayonnement(visible est émis par une ou plusieurs LED

Note 1 |a I'article: Une source lumineuse a LED peut ou peut ne pas exiger un appareillage de commande
électronique supplémentaire et peut ou peut ne pas exiger de dispositions supplémentaires concernant la|gestion
thermique.

3.13.1
moduje a LED
source¢ lumineusesa\LED qui ne peut étre remplacée qu’au moyen d’outils mécaniques

Note 1 [a I'articlel~"Les modules a LED sont généralement considérés comme des composants destinéq a étre
utilisés |dans“les commerces, le monde du travail ou les industries, et ne sont généralement pas destinég a étre
vendus|au/grand public.

Note 2 a I'article: Des exemples sont présentés aux Figures 2 et 3.

| E— | I— | E—
Voul

IEC

Figure 2 — Exemple de module a LED sans dissipateur thermique intégré


https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 © |IEC 2017 - 103 -

Voul

IEC

Figure 3 — Exemple de module a LED avec dissipateur thermique intégré

3.13.
sourck lumine
sourc¢ lumineu

Note 1 g I'article:

grand public comme élément de remplacement.

Note 2 p I'article:

B _______j_/__,.J .......... ————— Plan de référence

use a LED remplagable
se a LED qui peut étre remplacée facilement sans I'aide d’outils‘Spéciau

Les sources lumineuses a LED remplacables sont généralement destinées a étre vendues au

Un exemple est présenté a la Figure 4.

Zone électroluminescefte (LEA) avec
des optiques primaires facultatives

Systéeme d’ajustement, comme
deéfini dans I'lEC 60061

Connecteur électrique a clef comme
défini dans I'lEC 60061-1

Dissipateur thermique (bati)
ﬁ /

1

Figure 4 — Exemple de source lumineuse a LED remplagable

3.13.3
source lumine
source lumineu

Note 1 a [larticle:
composants destin

use a LED non remplagable
se a LED qui ne peut pas étre retirée du dispositif ou du luminaire

Les sources lumineuses a LED non remplagables sont généralement congues comme
és a étre intégrés au luminaire ou au dispositif par les fabricants. Elles sont congues pour étre

des parties constitutives indivisibles d’un dispositif d’éclairage ou d’'un feu de signalisation, ou d’éléments, de
modules ou d’unités de ce type de dispositifs.

Note 2 a I'article:

Un exemple est présenté a la Figure 5.
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Fixée de fagon

/ permanente au dispositif

IEC

Figure 5 — Exemple de source lumineuse a LED non remplagable

3.14
Ty

température a un emplacement spécifié a la surface de la source lumineuse a4\ED (pojnt Tp)
qui peut étre mesurée lors du fonctionnement de la source lumineuse et qui peut étre cqrrélée
a la température de la jonction p-n de la LED

Note 1 g I'article: Le point Tp est généralement spécifié par le fabricant de la source-lumineuse a LED ou §a fiche
techniqpe.

3.15
appargillage de commande électronique de source lumineuse
un ou| plusieurs composants disposés entre l'alimentationyet la source lumineuse dfin de
réguler la tension et/ou le courant électrique de cette defniére

3.16
température de la LED encapsulée
TS
température du point de fixation des couples.thermoélectriques sur la LED encapsulégq, telle

que deéfinie par le fabricant du boitier

4 Exigences et conditions d’essai relatives aux lampes a filament

4.1 Fonction principale et interchangeabilité

Les lampes a filament doivent satisfaire a I'lEC 60809.

4.2 Résistance a la torsion

Le culpt doit étrevsolide et fermement fixé a 'ampoule.

La conformité est vérifiée avant et aprés I'essai de durée de vie, en soumettant la lampe a
filamept\alx couples de torsion suivants:

e |lampes a filament avec culots a baionnette

— pour les chemises de diamétre de 9 m: 0,3 Nm;
— pour les chemises de diameéetre 15 mm: 1,5 Nm;
— pour les chemises de diameéetre 20 mm: 3,0 Nm;

e lampes a filament avec culots a vis
— pour les chemises de diametre 10 mm: 0,8 Nm.

NOTE Les couples de torsion ci-dessous sont tous a I'étude.

Le couple de torsion ne doit pas étre appliqué brusquement, mais doit augmenter
progressivement de 0 a la valeur spécifiée.
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Les valeurs sont basées sur un niveau de non-conformité de 1 %.

4.3 Durée de vie caractéristique T,

La durée de vie T, mesurée sur un échantillonnage d’'essai, d’au moins 20 lampes a filament,
doit étre d’au moins 96 % de la valeur assignée donnée dans le Tableau 3.

La conformité est vérifiée par les essais de durée de vie spécifiés a I’Annexe A.

4.4 Durée de vie B,
La durgéedevie B3 e duit pas etre-mferieure & ta vateur assignée donmée dans teTabigau 3.

La conformité est vérifiée par les essais de durée de vie spécifiés a ’Annexe A.

Le nombre de lampes a filament hors service avant la durée exigée ne dojt'pas dépasser les
valeurs du Tableau 1.

Tableau 1 — Conditions de conformité pour la dur¢e de vie B;

Nombre de lampes a filament Limite d’aceeptation
soumises a I’essai

23435
36 448
49 a 60
61a74
75492

o b~ WDN

4.5 [Conservation du flux lumineux

La conservation du flux lumineux*ne doit pas étre inférieure a la valeur assignée donnég¢ dans
le Tableau 4. Cette valeur est.basée sur un niveau de non-conformité de 10 %.

4.6 Résistance aux vibrations et aux chocs

Dans |e cas ou la durée de vie pratique est influencée par des vibrations ou des chogs, les
métholdes d’essai.et.procédures décrites dans I’Annexe B doivent étre utilisées afin d’évaluer
la performance.

Les lampesha filament sont considérées comme ayant entierement satisfait a I'essai de
vibratipns’ aléatoires a large bande ou a bande étroite, tel qu’il est décrit a ’Annexe B, di elles

Contln rant A foneotinnnar nanAant At anedo 'Anoo ol
CTo T oo e P e oot CtapTreoTCooTT

Le nombre de lampes a filament mises hors d'usage lors de I'un des essais ne doit pas
dépasser les valeurs du Tableau 2 (valeurs basées sur un niveau de qualité acceptable (NQA)
de 4 %).
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Tableau 2 — Conditions de conformité pour I’essai de vibrations

Nombre de lampes a filament
soumises a I’essai

Limite d’acceptation

14 a 20
21432
33441
42 a 50
51465

o g b~ WN

4.7

Dans

Résistance de I’'ampoule en verre

le cas ou les ampoules sont affaiblies par une manipulation mécaniqué lors de leur

assenfblage dans un matériel, les méthodes d’essai et procédures définies-dans I’Annexe C

doivent étre utilisées afin d’évaluer la performance. Les ampoules doivent supporter I3

de compression spécifiée.

5 Fiches techniques des lampes a filament

force

Les valeurs des durées de vie assignées et de conservation du flux lumineux des lanjpes a
filamept pour véhicules routiers sont soumises a l'essai‘dans les conditions spécifiées a

I’Annexe A.

Les Tableaux 3 et 4 donnent les valeurs des durées de vie assignées et de conservatfon du
flux lumineux en fonctionnement continu.

Tableau 3 — Valeurs des durées de.vie assignées, en fonctionnement continu

Numéro de fiche
techn:Eu.e des lampes Type 12V 24V
filament
IEC 608092 | ONUP Catégorie\[\Essai V B,/h T /h Essai V B,/h TL/h
Lampes pour applications d’éclairage avant

23110 R37-H1 K 13,2 150 400 28,0 90 250
23p0 - H2 13,2 90 250 28,0 90 250
2380 R37-H3 H3 13,2 150 400 28,0 90 250
21p0 R37-H4 | H4 (HB/LB) 13,2 125/250 250/500 28,0 100/200 20@/400
23[15 R37-H7 H7 13,2 300 500 28,0 200 400
2365 R37-H8 H8, H8B 13,2 400 800
2370 R37-H9 H9, H9B 13,2 250 500
2375 R37-H10 H10 13,2 800 1600
2380 R37-H11 | H11, H11B 13,2 350 600 28,0 300 600
2385 R37-H12 H12 13,2 480 970

- R37-H13 H(LséT;)A 13,2 | 170/1200 | 350/2 500

- R37-H15 (HI?/1D5RL) 13,2 250/2 000 | 500/4 000 28,0 200/1 500 | 400/3 000

- R37-H16 | H16, H16B 13,2 500 1000

- R37-H17 H17 13,2 100/200 200/400

- R37-H18 H18 13,2 300 500

- R37-H19 | H19 (HB/LB) 13,2 125/250 250/500
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Numéro de fiche
technique des lampes Type 12V 24V
a filament
IEC 60809° | ONUP | Catégorie | Essai V B,/h T /h Essai V B,/h T /h
; R37-H20 H20 13,2 100 200
R37- H27W/1
3430 ASEATN AN 13,5 90 190
2325  |R37-HB3| HB3/HB3A | 13,2 250 500
2335  |R37-HB4| HB4/HB4A | 13,2 850 1700
2420  |R37-HIR2|  HIR2 13,2 300 600
2180 |R37-HS1|HS1 (HB/LB)| 13,2 75/150 150/300
23ho  |R37-HS2 HS2 13,2 100 250
R37-
] oA | PSX26W 13,2 1000 2000
21f10 R37-R2 R2 13,2 30/60 90/160
(HB / LB) :
I R37-
2150 e s2 13,2 50/100 100/200
Lampes pour applications de signalisation
c5W 13,5 350 750 28,0 120 350
340 [R37-HeW|HeW, HY6W | 135 350 700
R37-
] S| H1ow 13,5 150 400
R37-
] S| HY 10w 13,5 300 600
34p0 R37- H21W 135 200 400 28,0 90 180
P H21W ; :
] R37- HY21W 13,5 200 400 28,0 90 180
HY21W : ’
R37-
] e P13W 13,5 4000 8 000
R37-
] v P1OW 13,5 1000 2000
3300 R¥A- P21W 13,5 120 320 28,0 60 160
P2IW : ;
3100 R37- P21/4W 13,5 60/600 | 160/1600 | 28,0 60/600 | 160M1 600
7 P21/4W * ’
31 U P2R,i?’/75_\lv PL1I’5‘V‘V’ 13,5 UUI’UUU 1UUI"| OUVU £0,U UUI’UUU 1UUI‘| 600
R37-
; o P24W 13,5 750 1500
R37-
3315 asli P27W 13,5 550 1320
; R37- P27/7W 13,5 | 550/3690 |1 320/8 820
P27/7W :
; R37- PR21W 13,5 120 320 28,0 60 160
PR21W : :
; R37- | pR21/5W 13,5 60/600 | 160/1 600
PR21/5W :
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Numéro de fiche
technique des lampes Type 12V 24V
a filament
IEC 60809° | ONUP | Catégorie | Essai V B,/h T /h Essai V B,/h T /h
R37-
; o | PsY19W 13,5 1200 2 400
R37-
; ST | Psy2aw 13,5 1000 2000
R37-
; v PY19W 13,5 1200 2 400
R37-
1 PY21\\L 13 120 220 28 N a0 1
3 PYZTW 3 ‘ 0
R37-
] S PY24W 13,5 1000 2000
31h1 R37- | py27/7w 13,5 | 550/3600 |1 300/8 000
PY27/7W :
33bo  [R37-Rs5W|  RsW 13,5 100 300 28,0 80 s
330 R37- R10W 13,5 100 300 28,0 80 s
R10W : :
R37-
] iy RY10W 13,5 100 300
3sho  |R37-Taw|  Taw 13,5 300 750 28,0 120 350
4300 R37- W3W 13,5 500 1500 28,0 400 1 f100
W3W : :
430 R37- W5W 13,5 200 500 28,0 120 350
7 W5W : :
R37-
43h0 o W16W 13,5 250 700
R37-
43p1 o WY5W 13,5 200 500
R37-
41bo o0 C21W 1335 40 110
R37-
] e | wytew 13,5 250 700
R37-
] W Wdw 13,5 120 320
] R37- W21/5W 13,5 60/600 | 160/1 600
W21/5\ :
R37-
] dogey | wy21w 13,5 120 320
] R37- WA15/5W 13,5 120/600 | 320/1 600
W15/5W :
R37-
; o W10W 13,5 100 300
R37-
; o | wyrow 13,5 100 300

Les valeurs indiquées sont des exigences minimales. En fonction de spécifications particulieres des clients,
différentes valeurs peuvent étre obtenues, c’est-a-dire, durée de vie plus courte avec un flux lumineux plus élevé
ou durée de vie plus longue avec un flux lumineux inférieur. Ceci doit étre négocié entre les fabricants de lampes
a filament et leurs clients.

En I'absence de contact direct entre le client et le fournisseur, les informations relatives a I’écart provenant des
données temporelles de durée de vie recommandées doivent étre indiquées sur le boitier et/ou dans la
documentation technique accessible au public.

a

b

Si un numéro de fiche ONU est référencé, le numéro de fiche IEC fait référence a une fiche technique
supprimée de I'lEC 60809:1995/AMD5:2012 et n’est donné qu’a titre d’information.

Le numéro devant le tiret indique le numéro du réglement ONU.



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 © |IEC 2017

- 109 -

Tableau 4 — Valeurs assignées de conservation du flux lumineux,

en fonctionnement continu

Numéro de fiche
technique des lampes Type 12V 24V
a filament
Conservation du flux Conservation du flux
IEC 60809° | ONU' | Catégorie | EssaiV lumineux Essai V lumineux
h % h %
Lampes pour applications d’éclairage avant
2110 R37-R2 R2 13,2 55¢ 85 28,0 55¢ 85
1104 70 28,0 1109 [0
21p0 R37-H4 H4 13,2 110° 85 110° 5
2254 85 28,0 2259 5
21p5 - H6 14,0 75°¢ 85 - - —
1509 80
23p5 H5 14,0 75 85 - - —
23110 R37-H1 H1 13,2 170 90 28,0 170 D0
23p0 H2 13,2 170 90 28,0 170 10
2380 R37-H3 H3 13,2 170 90 28,0 170 D0
31)10 R37- P21/5W 13,5 1102 70 28,0 1102 [0
P21/5W 750b 70 750b {0
31R0 R37- P21/4W 13,5 1103750° 70 28,0 . .
P21/4W A I'étude A I'gtude
70
330 R37- P21W 13,5 10 70 28,0 110 [0
P21W
33R0 R37-R5W R5W 13,5 150 70 28,0 150 [0
33B0 R37- R10W 18,6 150 70 28,0 150 [0
R10W
3340 R37-T4W T4W 13,5 225 70 28,0 225 [0
41[10 R37-C5W csw 13,5 225 60 28,0 225 0
41p0 R37- G21W 13,5 75 60 - - -
C21W
43[10 R37« W3wW 13,5 750 60 28,0 750 0
W3W.
43P0 R37- W5W 13,5 225 60 28,0 225 0
W5W
Les vaJeurs”indiquées sont des exigences minimales. En fonction de spécifications particuliéres des [clients,
différel [15257 VdiUulb peuverit l’::'l.lﬂ Ublﬂllub‘b, b‘ﬂbl-a-ljilU, dméu LjU Viﬁ piua COUTIE avcl Ull fiu;\ iulllillﬂu)\ piu éleVé

ou durée de vie plus longue avec un flux lumineux inférieur. Ceci doit étre négocié entre les fabricants de lampes

a filament et leurs clients.

Les valeurs de conservation du flux lumineux pour des temps de fonctionnement prolongés sont a I'étude.

a

b

[

Filament de forte puissance.

Filament de faible puissance.

Filament route.

Filament croisement.

Si un numéro de fiche ONU est référencé, le numéro de fiche IEC fait référence a une fiche technique
supprimée de I'lEC 60809:1995/AMD5:2012 et n’est donné qu’a titre d’information.

Le numéro devant le tiret indique le numéro du réglement ONU.
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6 Exigences et conditions d’essai relatives aux lampes a décharge

6.1

Fonction principale et interchangeabilité

Les lampes a décharge doivent satisfaire aux exigences techniques de I'lEC 60809.

6.2

6.2.1

Résistance mécanique

Fixation de ’ampoule au culot

L’ampoule doit étre solidement fixée au culot. La conformité est vérifiée au moyen de I'essai

de fléchissement de I’nmpmlln canduit canformément a 'Annexe E

6.2.2

Si un

doit éfre appliquée dans la direction du fil (droit).

6.3
La du

inférigure a la valeur déclarée par le fabricant, laquelle doit,étre d’au moins 3 000

confor

6.4
La du

inférigure a la valeur déclarée par le fabricant;\laquelle doit étre d’au moins 1 500

confor

6.5

Elle d
essaig

Les v4

6.6

Dans
métho

la performance.

Fixation de fil au culot (le cas échéant)

fil est fixé au culot, cette fixation doit résister a une force de traction den60 N. L4

Durée de vie caractéristique T,

ée de vie T, mesurée sur un échantillon d’essai d’au moins 20 lampes ne doit pg
mité est vérifiée par les essais spécifiés a I’Annexe D.

Durée de vie B,

ée de vie By mesurée sur un échantillon d’essai d’au moins 20 lampes ne doit pg
mité est vérifiée par les essais spécifiés.@l’Annexe D.

Conservation du flux lumineux

it étre égale a au moins 60 %du flux lumineux initial. La conformité est vérifiée j
spécifiés a ’Annexe D.

leurs sont basées sur un/niveau de non-conformité de 10 %.

Résistance aux(vibrations et aux chocs

e cas ou la._durée de vie pratique est influencée par des vibrations ou des cho
des d’essai-et procédures décrites dans I’Annexe B doivent étre utilisées afin d’'é

force

s étre
h. La

s étre
h. La

ar les

s, les
valuer

Les Igmipes a décharge sont considérées comme ayant entiérement satisfait a I'essai de
vibratiers-atéateires—atarge-bande-ouabandeEtroite—tetguiestdeeritat+AnrnrexeB=Si elles

continuent a fonctionner pendant et aprés I’essai. De plus, la position des électrodes doit étre
conforme aux exigences dimensionnelles de la norme correspondante.

Les valeurs sont basées sur un niveau de non-conformité de 4 %.

Il convient de prendre des précautions pour éviter des dangers potentiels dus aux tensions
élevées, au rayonnement UV et au risque de bris de I'ampoule pendant I'amorcage,
I’établissement du régime et le fonctionnement de certains types de lampe a décharge.

6.7

Lampes a décharge a dispositif d’amorgage intégré

Le poids total de la lampe ne doit pas dépasser 75 g. Des renseignements pour la conception

du bal

last sont donnés a I’Annexe G.
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6.8 Lampes a décharge a dispositif d’amorgage et a ballast intégrés

Le poids total de la lampe ne doit pas dépasser 120 g.

Le centre de gravité des lampes qui utilisent un culot PK32d IEC doit se situer au sein d’un
profil de cylindre comme l'indiquent les zones ombrées de la Figure 6.
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Figure 6 — Position du centre de gravité (zones ombrées)

7 Exigences et conditions d’essai relatives aux sources lumineuses a LED

7.1 Fonction principale et interchangeabilité
Les sources lumineuses a LED:

e doivent étre congues de maniére a étre et a rester en bon état de fonctionnement en
utilisation normale;
e ne doivent présenter aucun défaut de conception ou de fabrication;

e ne doivent présenter aucune rayure ou aucune tache sur leurs surfaces optiques
susceptibles d’altérer leur efficacité et leurs performances optiques.
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Les sources lumineuses a LED remplagables doivent étre équipées de culots conformes a
I'IEC 60061-1. Le culot doit étre solide et fermement fixé au reste de la source lumineuse a

LED.

Afin de déterminer si les sources lumineuses a LED satisfont aux exigences susmentionnées,
un examen visuel, un contréle dimensionnel et, si nécessaire, un ajustement d’essai doivent
étre réalisés.

Les sources lumineuses a LED doivent satisfaire aux exigences techniques de I'lEC 60809.

Lorsque les sources lumineuses a LED comportent de plusieurs fonctions, chaque fonction

doit éfre soumise a 'essai separement, sauf specification contraire.

Si un
fonctid

7.2

Le ray
I'lEC ¢
ultravi

7.3
La va

doiver
selon

Pour
accep

Le fab
Les v4

Pour
corre
Table

nnement de la source lumineuse a LED, I'essai doit étre réalisé avec unnNECG apq

Rayonnement ultraviolet
onnement ultraviolet de la source lumineuse a LED doit étréendéterminé selon
plet.

Conservation du flux lumineux et de la couleur

eur de conservation du flux lumineux L,y et la\valeur de conservation de la ¢
t étre mesurées sur un échantillon d’essai.d’au moins 20 sources lumineuses
a procédure donnée a I’Annexe I.

es trés petits lots de production, un\échantillon d’essai de moins de 20 pey
able.

ricant doit déclarer et déterminer les valeurs L;3B4q
leurs mesurées ne doiyent pas étre inférieures a la valeur déclarée par le fabricarn

les sources lumineuses a LED homologuées au titre du Réglement 128

u 5.

appareillage de commande a source lumineuse électronique (ECG) est nécéssdire au

roprié.

b.9 de

0809:2014. Si kyy < 10-® W/Im, la source lumineuse est de fype a faible rayonnement

puleur
h LED

t étre

—

ONU

pondant, les valeurs L;yB1o ne doivent pas étre inférieures a celles spécifiées dans le



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 © |IEC 2017

113 -

Tableau 5 — Valeurs L;,B,, minimales pour les sources
lumineuses a LED remplagables

Catégorie selon R 128 ONU Valeurs L, B,, minimales
h
2200 ™
LR1
1000 ™M@
LW2 4 000
LR3A, LR3B 1000
LR4A, LR4B 2200 ™
1000 ™M@
LR5A, LR5B 1000
LW3A, LW3B 2 200
LW5A, LW5B 4 000
LY3A, LY3B 500-"
LY5A, LY5B 500 "
Légende
mi:  fonction mineure
ma.  fonction principale
fl: soumis a l'essai en mode clignotement, c’est-a-dire avec un rapport
allumage/extinction 1:1
NOTE Dans le cas d'un fonctionnément du modulateur de largeur d’impulsion
(PWM, Pulse width modulation), layyaleur L, B,, attendue peut étre supérieure (en
fonction du cycle de service).

Le Tapleau 6 donne les valeurs typiques de durée de fonctionnement pour les diffé

fonctigns pour une distance-d€ parcours de 100 000 km, a titre d’information.

rentes



https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

- 114 - IEC 60810:2017 © IEC 2017

Tableau 6 — Valeurs typiques de durée de fonctionnement pour
les différentes fonctions pour une distance de parcours de 100 000 km,
sur la base d’une vitesse moyenne de 33,6 km/h 2

Application prévue Durées de fonctionnement typiques en heures pour
une distance de parcours de 100 000 km
Feu de plaque d’immatriculation arriére 1100°b
Feu de clignotant 250
Feu de position avant et arriére 1100°b
Feu-step. 500
Feu dlencombrement 1100
Feu de recul 50
Feu aptibrouillard arriére 50
Feu dg circulation diurne (DRL) 2 000
Feu d¢ position latéral 1100
Feu dfangle 100
Feu de croisement (faisceau- 1000
croisement)
Feu de route (faisceau-route) 100 °
Feu aptibrouillard avant 100
a8 Lg| vitesse de conduite moyenne est fondée sur la,composition des cycles de conduite définie dans le
Rdglement 101 ONU.
b Lofsque ces sources lumineuses sont destinées$, & des véhicules ol ces fonctions sont également agtives,
copjointement avec la fonction DRL, la valeurde 3 100 doit alors étre utilisée.
¢ Lorsque ces sources lumineuses sont destinées a des véhicules qui utilisent la fonction «éclairage adpptatif
aufomatisé» définie dans le Réglement 123 ONU, la valeur de 200 doit alors étre utilisée.
Lorsqlie les exigences spécifiques de [l'utilisation prévue sont connues pour la gource
luminguse a LED, il convient de les prendre en compte.
La conformité est vérifiée par les essais spécifiés a I’Annexe |I.
Les valeurs sont basées sur un niveau de non-conformité de 10 %.
Un expmple de données relatives a la durée de vie des sources lumineuses a LED est donné
dans le—Fabteat—7
Tableau 7 — Exemple de données relatives au produit
Type Utilisation prévue LyoB1o
MDO0815 Feu-stop 1500 h
7.4 Résistance aux vibrations et aux chocs

Dans le cas ou la durée de vie pratique est influencée par des vibrations ou des chocs, les
méthodes d’essai et procédures décrites dans I’Annexe B doivent étre utilisées afin d’évaluer
la performance.
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Les sources lumineuses sont considérées comme ayant entierement satisfait a I'essai de
vibrations aléatoires a large bande ou a bande étroite, tel qu’il est décrit a ’Annexe B, si elles
continuent a fonctionner pendant et aprés I’essai.

Les valeurs sont basées sur un niveau de non-conformité de 4 %.

7.5 Compatibilité électromagnétique

Les sources lumineuses a LED remplagables doivent étre classées selon la publication
CISPR 25.

7.6 [ESsai de cycle thermigque sous tension

Cet egsai est destiné a déterminer la capacité de la source lumineuse a LED aJgesist

variati

Les s
«Nb»

pns de température ambiante.

purces lumineuses a LED doivent étre soumises a I'essai selon_la/condition d
e I'IEC 60068-2-14, dans les conditions suivantes (voir Figure 7);

vitesse de variation de la température est de 3 K/min;

emps d’exposition ¢4 doit étre de 2 h au minimum,;

hombre de cycles doit étre de 15;

5sai doit étre effectué sur un nombre minimum de 20 sources lumineuses a LED;

hdant I'essai, la source lumineuse a LED dgitvétre allumée et éteinte de m
ntinue selon des intervalles de 5 min (5 min allumée, 5 min éteinte, 5 min allumée

ension d’essai doit étre choisie selon 1.2 du*présent document;

Pour
luming

TTleau 8.
Tableau 8 — Classes de température pour I’essai de cycle thermique sous tensi

Température inférieure T, Température supérieure T
Classe A —40 °C +60 °C
Classe B —40 °C +85 °C
Classe C —40 °C +105 °C

es sources lumineuses a LED qui exigent un appareillage de commande de s
use,externe, ledit appareillage peut également étre soumis a cet essai.

eI aux

‘essai

aniere
etc.);

températures T, et Tg doivent étre» choisies selon les classes définies dans le

ource

Les s

burces lumineuses a LED aui exiaent des disnositions sunplémentaires concer
- ~ L rr

ant la

gestion thermique doivent étre soumises a I'essai avec ces dispositions en vigueur. Une
description de la conception de la gestion thermique doit étre incluse dans le rapport d’essai.
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Figure 7 — Extrait de I’essai Nb défini dans I'l|EC 60068-2<14,
présentant le profil de cycle de température

Apres| I'essai de cycle thermique sous tension, les performances électriquges et
photométriques de la source lumineuse a LED doivent étre vérifiées par essai.

Les sgurces lumineuses a LED sont considérées comme ayant entiérement satisfait a |'essai
si ellgs continuent a fonctionner aprés l'essai, et si les performances photométriqlies et
électriques relévent des spécifications fournies par le fabricant.

Les valeurs sont basées sur un niveau de non-confermité de 10 %.

7.7 |Masse
La mdsse totale de la source lumineuse'@ LED ne doit pas dépasser la valeur indiquég dans

le Taljleau 9 ou, en I'absence de cellé=ci, la valeur contenue dans l'information du systéme
sur leg fiches techniques des culots*spécifiées dans I'|EC 60061-1.

Tableau 9 — Masse maximale des sources lumineuses a LED

Catégorie'de source lumineuse a LED Culot Masse
g
LR1 PGJ21 60
LW2 PGJY50 50
R3, LR4, LR5, LW3, LW5, LY3, LY5 PGJ18.5 35

7.8 Circuits typiques pour les sources lumineuses a LED
7.8.1 Généralités

Le Paragraphe 7.8 a pour objet de présenter des circuits électriques typiques pour les
sources lumineuses a LED.

7.8.2 Circuits typiques pour les sources lumineuses a LED LR3, LR5, LY3, LY5, LW3
et LW5

Un circuit électrique typique pour les sources lumineuses a LED LR3, LR5, LY3, LY5, LW3 et
LW5 contient

e une ou plusieurs puces LED/LED encapsulées et un pilote électronique,

e une protection électronique,
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e une résistance facultative permettant de garantir un courant minimal pour les exigences
d’application spéciales,

comme représenté a la Figure 8.

V o+ Protection
électronique

7.8.3
Un cir

e de
e po

élg
e po

° un
«fd

comm

Résistande
[ —— Sp——

( Une LED ou fdlus et ]
L pilote électrohique J

Terre

1EC

Figure 8 — Circuit électrique typique pour les ‘sources lumineuses
aLED LR3, LR5, LY3, LY5, LW3.et LW5

Circuits typiques pour les sources lumineuses a LED LR4
Cuit électrique typique pour une source lumineuse a LED LR4 contient

Lx chalnes électriques (avec une terre commune);

ur chaque chaine, une ou plusieurs puces LED/LED encapsulées et un
ctronique;

Lr chaque chaine, une protection électronique;
b résistance permettapi\de garantir un courant minimal de 10 mA dans la
nction principale»

b représenté a larRigure 9.

pilote

haine
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Figure 9 — Circuit électrique typique d’une source lumineuse a LED LR4

7.9 |Puissance maximale consommée
Pour |es sources lumineuses a LED figurant dans le Tableau 10, la puissance makimale
consommée aux tensions d’essai continues de>9 V, 13,5V et 16 V ne doit pas dépasger les
valeurs données dans le Tableau 10.
Tableau 10 — Puissance maximale consommée
Tension d’essai
9 V en courant 13,5V en courant 16 V en courfpnt
continu continu continu

LR3 3,5W 3,5W 5W

LR4 (fonction mineure/principale) 1,0W/35W 1,0W/35W 1,5W/5

LR5 3,5W 3,5W 5W

LW3 5W 5W 10W

LY3 2 5W 5W 10 W

LW5 8w 8w 10W

LY5 a S\ SN\ 12 \N\/L

NOTE Les valeurs données dans le Tableau 10 pour la puissance maximale a la tension de 13,5 V en courant
continu sont issues du R128 ONU.

a8 Pendant I'état allumé, soumis a 'essai en mode clignotement, c’est a dire rapport allumage/extinction 1:1.

7.10 Essai de surtension

Cet essai a pour objet d’évaluer les performances de la source lumineuse a LED soumis a
contrainte en raison de la surtension. L’essai doit étre effectué sur un échantillonnage d’essai
d’au moins 20 sources lumineuses a LED dans les conditions d’essai suivantes:

e pour une source lumineuse de 12 V: tension d’essai: 26 V;

e pour une source lumineuse de 24 V: tension d’essai: 52 V;
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e température ambiante: 23 °C + 5 °C;

e durée: 60 s.

Les sources lumineuses sont considérées comme ayant entiérement satisfait a I'essai, si

apres

I'essai

e le flux lumineux n’a pas varié de plus de 20 % par rapport a la valeur initiale;

e Jes

valeurs de chromaticité (cx, cy) restent dans les limites de couleur;

e le courant électrique n’a pas varié de plus de 10 % par rapport a la valeur initiale.

Les va

leurs sont basées sur un niveau de non-conformité de 10 %

7.1

Cet eg
contrd|
d’essd

e po
iny
° pO
iny
o tern

e du

Les s
apres

Les v4

7.12

Cet eq
contr

effect
condit

e CO

Essai de tension inverse

sai a pour objet d’évaluer les performances de la source lumineuse aILED soun
inte en raison de la tension inverse. L’essai doit étre effectué sur un._échantillo
i d’au moins 20 sources lumineuses a LED dans les conditions d’essai’suivantes:

Ur une source lumineuse de 12 V: tension d’essai: 14 V en coufant continu de p
erse;

Lr une source lumineuse de 24 V: tension d’essai: 28 W en“courant continu de p|
erse;

npérature ambiante: 23 °C £ 5 °C

rée: 60 s.

burces lumineuses sont considérées comme ayant entierement satisfait a I'es
I'essai

[lux lumineux n’a pas varié de plus de\20 % par rapport a la valeur initiale;
valeurs de chromaticité (cx, cy).restent dans les limites de couleur;

Courant électrique n’a pas varie-de plus de 10 % par rapport a la valeur initiale.

leurs sont basées sur unsniveau de non-conformité de 10 %.

Essai de tension{ransitoire (décroissance de champ)

sai a pour objet)d’évaluer les performances de la source lumineuse a LED sourn
inte en raison° de la tension transitoire (décroissance de champ). L’essai do
é sur un<échantillonnage d’essai d’au moins 20 sources lumineuses a LED da
ons d’essai suivantes:

hditions: voir Figure 10 et Tableau 11 (voir également ISO 7637-2, impulsion 1),

hise a
hnage

plarité

plarité

Bai, Si

hise a
t étre
hs les

e im

uision d essal de niveau de severite 111,

e minimum de 500 impulsions;

e intervalle de répétition des impulsions = 0,5 s.
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Figure 10 — Profil de 'impulsion 1 de I'lSO 76372

Tableau 11 — Parameétres d’essai pour I'impulsion(1 de I'lSO 7637-2

Les s
apres

e Je

Parametre Systéme a tension Systéme a tension
nominale de 12 V nominale de 24 V
o -75V a -150,\/ -300 V a -600 V
R, 10 Q 50 Q
ty 2ms 1ms
r (1-%,5) us (3—(1),5) us
1,2 20,5s
ty 200 ms
1, <100 ps

a ¢, doit étre chajsi'de sorte qu'il soit le temps minimum pour que le DUT
(dispositif en essali) soit correctement initialisé avant I'application de I'impulsion
suivante et.doit étre 20,5 s.

t, est la-durée la plus courte possible requise entre la déconnexion de la source
d’alimentation et I'application de I'impulsion.

I'essai

burces—imineuses sont considérées comme ayant entiérement satisfait a I'es

Bai,

foXtormmimeux T a pas varie ae pius de 20 %% par rapport a ta vateur mitrate;

e les valeurs de chromaticité (cx, cy) restent dans les limites de couleur;

e le courant électrique n’a pas varié de plus de 10 % par rapport a la valeur initiale.

Les valeurs sont basées sur un niveau de non-conformité de 10 %.

7.13 Essai de tension transitoire (perte de charge)

Si

Cet essai a pour objet d’évaluer les performances de la source lumineuse a LED soumise a
contrainte en raison de la tension transitoire (perte de charge). L’essai doit étre effectué sur
un échantillonnage d’essai d’au moins 20 sources lumineuses a LED dans les conditions
d’essai suivantes:

e conditions: voir Figure 11 et Tableau 12 (voir également ISO 7637-2, impulsion 2a),
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e impulsion d’essai de niveau de sévérité lll;
e minimum de 500 impulsions;
e intervalle de répétition des impulsions = 0,2 s.

IEC

Figure 11 — Profil de 'impulsion 2a de)l’'ISO 7637-2

Tableau 12 — Parameétres d’essai pour I'impulsion 2a de I'|SO 7637-2

Parameétres Systéme a‘tension nominale de 12 V et de 24 V
U +37Va+112V
R, 20
ty 0,05 ms
t
' (1—8,5) HS
1,2 0,2sabs
@ Le temps de_répétition ¢, peut étre court en fonction de la commutation.
L’utilisatjen\d*un temps de répétition court réduit la durée de I'essai.

Les spurces lumineuses sont considérées comme ayant entiérement satisfait a I'esgai, si
apreés ['essai

e le flux.lumineux n’a pas varié de plus de 20 % par rapport a la valeur initiale;

| 1 ] 1 ST )\ % al. 1 'H h ! 1
o es-vareursae cnromaticrte (LA, Cy) TTolTliU Uadllo 1o 1o UuT vcuuicur,

e |e courant électrique n’a pas varié de plus de 10 % par rapport a la valeur initiale.

Les valeurs sont basées sur un niveau de non-conformité de 10 %.

7.14 Essai de décharge électrostatique (ESD, electrostatic discharge)

Cet essai a pour objet d’évaluer les performances de la source lumineuse a LED soumise a
contrainte en raison de la décharge électrostatique aux bornes de la source lumineuse a LED
et au niveau du boitier. L'essai et la classification doivent étre réalisés conformément a
I'ISO 10605 sur un échantillonnage d’essai d’au moins 20 sources lumineuses a LED. Les
détails relatifs a I'essai et les critéres appliqués (le niveau de sévérité, par exemple) doivent
étre consignés dans le rapport d’essai.
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7.15 Essai de durée de vie en fonctionnement pulsé (PLT, pulsed operating life)

Cet essai a pour objet d’évaluer les performances de la source lumineuse a LED soumise a
contrainte en raison d’'un fonctionnement pulsé.

e durée 1000 h;
e tension de créte 13,5 V;
*  Tambiante= 23 °C £ 5 °C;

e largeur d’impulsion 100 ps, cycle de service 3 %. Ceci correspond a une fréquence de
300 Hz.

Les spurces lumineuses sont considérées comme ayant entiérement satisfait a I'esgai, si
apreés ['essai
e le flux lumineux n’a pas varié aprés 100 h de plus de 20 % par rapport a la,valeur inifiale;

e le flux lumineux n’a pas varié aprés 1 000 h de plus de 20 % par rapportia-la valeur |nitiale;
e leq valeurs de chromaticité (cx, cy) restent dans les limites de couleur;

e |e pourant électrique n’a pas varié de plus de 10 % par rapport a.layvaleur initiale.

Les valeurs sont basées sur un niveau de non-conformité de 10 %.

8 Exigences et conditions d’essai relatives aux/LED encapsulées

8.1 |Qualification par essai de contrainte des LED encapsulées

L'Artidle 8 2 définit les exigences minimales .de qualification par essai de contraipte et
référence les conditions d’essai relatives a la‘qualification des LED encapsulées.

Le pr¢sent document a pour objet de~déterminer qu'une LED encapsulée est capable de
satisfgire avec succes aux essais de-contrainte spécifiés, et qu’il peut étre ainsi prévu qu’elle
offre yn certain niveau de qualité/fiabilité dans les applications d’éclairage pour automobiles.

La «Qualification par essai de)contrainte» selon le présent document est définie confme la
pleine|satisfaction aux exigences d’essai mentionnées dans le présent document.

Le Pafagraphe 8.6 definit un ensemble d’essais de qualification qui doit étre pfis en
considération pouriles qualifications des nouvelles LED encapsulées. Dans le cas|d’une
requalification associée a une modification de conception ou de processus, un ensemble
limité d’essais de qualification peut étre pris en considération, voir Annexe L.

Le cap €cheant, des qualifications par famille peuvent étre réalisées, et il convient que le
fournisseurles jllcfifiﬂ

La famille peut étre classée suivant les caractéristiques majeures des LED encapsulées.

Le transfert des résultats n’est pas recommandé, en cas de différence en termes de

e matériau du boitier (par exemple, pré-moule, céramique, époxy) et conception, ou
e matériau de fonte (par exemple, silicone, époxy)/lentille/fenétre, ou

e conversion (par exemple, transfert entre couches, conversion de volume), ou

2 L’approche relative a la qualification par essai de contrainte des LED encapsulées, telle que décrite dans le
présent document, est issue d’'une approche similaire développée par le Automotive Electronics Council
(Conseil pour I'électronique d’automobile) (AEC — Q101: Stress test qualification for automotive grade discrete
semiconductors (Qualification par essai de contrainte pour les semiconducteurs discrets pour automobiles)).
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e connexion par liaison de puces (par exemple, par adhésif, par soudure)/connexion par fil,
ou

e technologie des puces (par exemple, AlinGaP, AlinGaN, AlinGaAs, saphir, quelle que soit
la couleur).

Tout écart par rapport a cette recommandation doit étre documenté.

Le transfert des résultats est possible, en cas de différence en termes de

e phosphore CCT (performance identique ou meilleure) ou

o taille des puces/nombre de puces dans la LED encapsulée (densité de courant identique
ou|inférieure ou évolutive).

Les LED encapsulées présentant les mémes caractéristiques clés peuvent étre/autdrisées
pour Usage par des qualifications par famille.

Le prgsent document fait référence a d’autres normes IEC ou a des'normes d’putres
organismes (par exemple, JEDEC). Le cas échéant, des détails suppltémentaires sur les
définitjons d’essai peuvent étre relevés dans ces documents. Les conditions d’essai dIcrites
dans |le présent document peuvent s’écarter des conditions d’essai décrites dams les
documents de référence (par exemple, condition PTMCL 2). Dans ce type de cas, d’gutres
définifjons dans le document de référence doivent continuer a‘étre appliquées s’il y a liep.

Les résultats de I'essai des LED encapsulées peuvent éfré consignés au moyen de la fighe de
commpnication spécifiée a I’Annexe K.

Des lignes directrices pour la validation de la robustesse des LED encapsulées sont données
a ’Annpexe M.

8.2 |Echantillons pour essai
8.2.1 Exigences concernant les dots

Sauf $pécification contraire en.8,6, un nombre total de 78 LED encapsulées au minimum,
préleviges sur trois lots différents composés chacun de 26 LED encapsulées, doit étre [utilisé
pour thaque essai. Pour ‘la qualification par famille, les 3 lots différents doivent étre
considérés comme représentatifs des diverses familles de qualification existantes.

La taille de I'échantillon peut étre réduite a un minimum de 3 x 5 LED encapsulées en Jraison
des problémes techniques ou des limitations expérimentales. La ou les raisons de réduction
de la faille de ("échantillon doivent étre consignées dans le rapport d’essai.

8.2.2 Exigences concernant la production

Toutes les LED encapsulées de qualification doivent étre produites avec les outillages et les
processus disponibles sur le site de fabrication, utilisés pour prendre en charge les livraisons
de LED encapsulées selon les volumes de production prévus.

8.2.3 Exigences concernant les essais de pré- et de post-contrainte

Les valeurs électriques et photométriques (tension directe, flux lumineux ou puissance
rayonnante et/ou intensité, parameétre de couleur) doivent étre mesurées dans les conditions
d’essai nominales telles que définies dans la spécification de produit avant et apres I'essai de
contrainte (voir également 8.6.1).

NOTE Un essai d’allumage/extinction est a I’étude pour des essais a des températures différentes.
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Toutes les LED encapsulées utilisées pour la qualification doivent satisfaire aux paramétres
de spécification de produit mesurés dans les conditions d’essai nominales avant I'essai de
contrainte.

8.2.4 Assemblage des LED encapsulées sur des tableaux d’essai

Il peut se révéler nécessaire d’assembler les LED encapsulées sur des tableaux d’essai. Le
fabricant doit choisir un tableau d’essai, un matériau d’interconnexion et un processus
appropriés. Le choix du tableau d’essai, du matériau d’interconnexion et du processus doit
étre documenté dans le rapport d’essai pour chaque essai individuel.

8.2.5

ing)

Un préconditionnement sous atmosphére humide est applicable aux composants| pour
montajge en surface congus pour un brasage par refusion. Toutes les LED encapsuldes de

qualification utilisées pour les essais suivants:

8.¢.4 TMCL,

8.6.5 WHTOL,

8.4.6 PTMCL, et
8.9.14 RSH-refusion

doivent étre soumises a un préconditionnement sous atmosphére humide selon la horme
JESD22-A113F. L’essai électrique et photométrique initial selon 8.6.1 doit étre effectué|aprés

le prég¢onditionnement sous atmosphére humide.

8.2.6 Essai de résistance thermique (TR, thermal resistance)

La régistance thermique doit étre vérifiée paressai selon les normes JESD51-50, JESDp1-51,
JESD$1-52 et JESD51-53; il convient d’enregistrer la valeur Ry, ¢octr résultante, ainsi gue le

rayonnement de puissance optique de laYED encapsulée pour le calcul de la valeur Ry,

real et

les valeurs Ry, gjectr(typique) et Rysgectr(maximale) doivent étre consignées (il cgnvient
d’effeg¢tuer la consignation au moyen-de la fiche de communication spécifiée a I'’Annexe |K).

8.3

Définition des critéres _de mise hors d’usage

Une LED encapsulée dojt-€tre considérée comme n’ayant pas satisfait aux essais lorsqdie I'un

quelcgnque des critéres_suivants s’applique:

La| tension difecte V; au courant d’attaque nominal I; s’écarte de plus de +10 %|de la
valeur initiale

La| puissance rayonnante, le flux lumineux ou l'intensité au courant d’attaque nominal
s’dcafrte-de plus:

1l —0n 0/ .l 1 1 ST |
- Uc L ZU /0 UT Ta vdicul I11midic, UuU

— de £+ 30 % de la valeur initiale

ou ces options de £ 20 % ou + 30 % sont laissées au choix du fabricant.

— Un écart de £50 % de la valeur initiale peut étre acceptable pour certaines
applications d’éclairage intérieur (par exemple, LED encapsulées pour les groupes
d’instrumentation).

Les coordonnées chromatiques x,y au courant d’attaque nominal /; d’'une LED blanche
s’écartent de plus de + 0,01 de la valeur initiale. L’écart admis applicable aux LED a
couleurs saturées est a I'étude. Un écart de = 0,02 de la valeur initiale peut étre
acceptable pour certaines applications d’éclairage intérieur.

La LED encapsulée présente un dommage physique visible de maniére externe, imputable
a I'essai d’environnement (par exemple, délaminage). Cependant, s’il est convenu (par un


https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

IEC 60810:2017 © |IEC 2017 -125 -

accord entre le fabricant et I'utilisateur) que la cause de la mise hors d’'usage est due a un
mauvais traitement ou a une décharge électrostatique, la mise hors d’usage ne doit pas
étre prise en compte, mais étre consignée comme partie intégrante de la soumission des
données. Un microscope avec un grossissement compris entre 40X et 50X doit étre utilisé.

Les mises hors d’'usage au niveau de l'interconnexion avec le tableau d’essai ou au niveau du
tableau d’essai proprement dit qui ne sont pas associées a une mise hors d’'usage de la LED
encapsulée ne doivent pas étre prises en compte, mais étre consignées comme partie
intégrante de la soumission des données.

8.4 Choix entre les conditions d’essai

Un fabricant doit choisir une classe spécifique de conservation du flux lumineux selpn 8.3
préalablement a I’essai de qualification. Les critéres de réussite/échec appropriés doivent étre
applicpbles.

Par allleurs, le fabricant doit choisir entre différentes classes de conditiens d’essai |e cas
échéant (par exemple, conditions 1 a 4 du cycle TMCL définies en 8.6.4)~La’condition d’essai
doit étre documentée dans le rapport d’essai.

Généralement, il peut étre par hypothése retenu que la satisfaction*aux conditions d’essgai les
plus svéres implique de satisfaire également aux conditions/ptus souples (par exemple, la
satisfgction a la condition 3 TMCL implique de satisfaire également aux conditions | et 2
TMCL).

8.5 |Critéres de satisfaction aux essais de qualification/requalification

Tous |es LED encapsulées en essai doivent satisfaire aux essais concernés. Dans |e cas
contralire, la LED encapsulée ou la famille d& LED encapsulées est considéré(e) comme
n’ayarnt pas satisfait aux essais.

Les LED encapsulées qui n’ont pas satisfait aux critéres d’acceptation des essais exiggs par
le présent document exigent du fourqisseur qu’il détermine de maniére satisfaisante la|cause
profonilde de cette mise hors dusage et I'action corrective nécessaire afin d’asslirer a
I'utilisateur que le mécanisme _de-mise hors d’usage est compris et contenu, et que les dctions
corregtives et préventives sont confirmées comme étant effectives, par la répétition avec
succes$ du ou des essais de qualification applicables.

8.6 |Essai de qualification
8.6.1 Essai pré- et post-électrique et photométrique

Toutes les £ED encapsulées doivent étre soumises a I'’essai au courant d’attaque n¢minal
selon [les \exigences suivantes de la spécification de LED encapsulée appropriée |(fiche
technigué du fabricant) avant et aprés les essais suivants, sauf pour 8.6.2 et 8.6.10:

e flux lumineux ou puissance rayonnante ou intensité (selon I’essai approprié);
e tension directe;

e coordonnées chromatiques ou longueur d’onde dominante ou de créte (selon I'essai
approprié).

NOTE Le choix entre la longueur d’onde dominante et de créte est a I’étude.

De plus, la tension directe au courant d’attaque minimum (ou inférieur) et maximum doit étre
enregistrée.

8.6.2 Essai pré- et post-visuel externe (EV, external visual)

La construction, le marquage et la qualité d’exécution de la LED encapsulée doivent étre
examinés selon la norme JESD22-B101B avant et aprés les essais suivants, sauf pour 8.6.10.
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8.6.3 Essai de durée de vie en fonctionnement sous température élevée (HTOL, high
temperature operating life)

Cet essai a pour objet d’évaluer les performances de la LED encapsulée soumise a contrainte
en raison d’'un fonctionnement sous température élevée. L’essai doit étre effectué selon la
norme JESD22-A108D; les conditions d’essai suivantes s’appliquent:

e Durée:1 000 h.

e I'essai doit étre effectué:

— au courant d’attaque maximum spécifié avec la température Iy assignée maximale
correspondante, et

— | a la température T, maximale spécifiée avec le courant d’attaque assigné makximum
correspondant.

8.6.4 Essai de cycle de température (TMCL, temperature cycling)
Cet egsai a pour objet d’évaluer les performances de la LED encapsulée soumise a confrainte
en raison de I'existence de cycles de température, sans que cette LED soib en fonctionnement.
La LED encapsulée doit étre soumise a I'essai selon la norme JESD225A104E; les conditions
d’essdi suivantes s’appliquent:

e durée: 1 000 cycles;

¢ mqde de trempage 4 (temps de trempage minimum de 15:min).

Les températures Tg minimales et maximales suivantes doivent étre choisies par le fabricant:

e Cgndition TMCL 1: Tg iy = =40 °C; T max = 853C;

e Cgandition TMCL 2: Ty j,= =40 °C; T max =(#00 °C;
e Cgndition TMCL 3: Tg i, = =40 °C; T gx= 110 °C;
e Cgndition TMCL 4: Ty ,in= —40 °C; Ty'fhax = 125 °C;
e Cgndition TMCL 3: Tg jn= =40 °CH T max = 190 °C.

La condition TMCL la plus prochésde la plage de température de fonctionnement spécifige par
le fabricant, selon la spécification de LED encapsulée appropriée (fiche techniqe du
fabricant) doit étre choisie. a moins que le fabricant ne souhaite vérifier la conformité pan essai

a une|condition de cyclevplus stricte. Le choix de la condition de cycle TMCL et le temps de
transfert doivent étre,consignés dans le rapport d’essai.

8.6.5 Essai de durée de vie en fonctionnement sous température élevée humide
(WHTOL, wet high temperature operating life)

Cet egsai 'a_pour objet d’évaluer les performances de la LED encapsulée soumise a confrainte
en raisotide la température et de ’humidité dans des conditions de fonctionnement en égime
permaneni. La LED encapsulée doit &fre soumise a l'essai selon Ta norme JESDZ2Z-A101C;
les conditions d’essai suivantes s’appliquent:

e durée: 1 000 h;
o T,=285°C;
e 85 % HR;

e cycle de puissance 30 min allumée/30 min éteinte.

Les essais doivent étre réalisés au courant d’attaque assigné minimum et maximum (c’est-a-
dire, caractéristiques assignées a la température T = 85 °C).
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8.6.6 Essai de cycle de température de puissance (PTMCL, power temperature
cycling)

Cet essai a pour objet d’évaluer les performances de la LED encapsulée soumise a contrainte
en raison de l'existence de cycles de température, au cours du fonctionnement de la LED
encapsulée. Cette derniére doit étre soumise a l'essai selon la norme JESD22-A105C; les
conditions d’essai suivantes s’appliquent:

o durée: 1 000 cycles de température;

e cycle de puissance 5 min allumée/5 min éteinte, au courant d’attaque assigné maximum
correspondant.

Le fabricant doit sélectionner I'un des types d’essai suivants:

e copdition PTMCL 1: T, comprise entre —40 °C et 85 °C, (condition d’essaiA sdlon la
nofme JESD22-A105C);

e copdition PTMCL 2: T, comprise entre —40 °C et 100 °C, (transition etdemps de maintien
selon la condition d’essai A décrite dans la norme JESD22-A105C);

e copdition PTMCL 3: T comprise entre —40 °C et 125 °C, (condition d’essai B sdlon la
nofme JESD22-A105C).

La condition PTMCL la plus proche de la plage de température,de fonctionnement spegcifiée
par le| fabricant, selon la spécification de LED encapsuléé appropriée (fiche technigue du
fabricant) doit étre choisie a moins que le fabricant ne souhaite vérifier la conformité pan essai
a une|condition de cycle plus stricte. Le choix de la caondition PTMCL doit étre consigng dans
le rapport d’essai.

8.6.7 Essai de décharge électrostatique, avec utilisation du modéle du corps humain
(ESD-HBM, electrostatic discharge;"-human body model)

Cet egsai a pour objet d’évaluer les performances de la LED encapsulée soumise a confrainte
en rajson d'une décharge électrostatique, en utilisant le modéle biologique. Lg LED
encappgulée doit étre soumise a I'essaiselon la norme ANSI/ESDA/JEDEC JS-001-2012.

8.6.8 Essai de décharge électrostatique, avec utilisation du modéle machine (E$D-
MM, electrostatic discharge, machine model)

Cet egsai a pour objet d*évaluer les performances de la LED encapsulée soumise a confrainte
en raison d’'une décharge électrostatique, en utilisant le modéle machine. La LED encapsulée
doit éfre soumise atlessai selon la norme JESD22-A115C.

8.6.9 Essai_par analyse physique destructive (DPA, destructive physical analysis)

Cet egsai a“pour objet d’évaluer la capacité des matériaux internes, de la conception ef de la
qualite_d’exécution du dispositif a résister aux forces induites par les diverses contrhaintes
exercées lors de 'essai d’environnement.

Effectuer I'analyse physique destructive selon ’Annexe J sur des échantillons aléatoires de
biens aprés achévement de I'essai PTMCL, de I'essai WHTOL et de I’essai H2S et FMGC
(2 échantillons par lot). L’essai post-électrique et post-photométrique de ces échantillons doit
étre réalisé préalablement a 'analyse physique destructive.

8.6.10 Essai de dimensions physiques (PD, physical dimensions)

Vérifier les dimensions physiques selon les dessins aux instruments de la LED encapsulée du
fabricant de LED encapsulée.


https://iecnorm.com/api/?name=d4a9c1a07dcb54cd90e36a41a4057d90

- 128 - IEC 60810:2017 © IEC 2017

8.6.11 Essai de vibrations a fréquence variable (VVF, vibrations variable frequency)

Cet essai a pour objet d’évaluer les performances de la LED encapsulée soumise a contrainte
en raison de vibrations mécaniques a fréquence variable. La LED encapsulée doit étre
soumise a I’essai selon la norme JESD22-B103B.

Appliquer un déplacement constant de 1,5 mm (amplitude double) sur la plage comprise entre
20 Hz et 100 Hz et une accélération maximale constante de 200 m/s2 sur la plage comprise
entre 100 Hz et 2 kHz.

8.6.12 Essai de choc mécanique (MS, mechanical shock)

L’objj de cet essai est d'évaluer les performances de la LED encapsulée sounlnise a
contrainte en raison d’'un choc mécanique. La LED encapsulée doit étre soumise a |'essai
selon Ja norme JESD22-B110B:

e appliquer 15 000 m/s2 pendant 0,5 ms;
e appliquer 5 chocs dans chaque direction, et selon trois orientations, (+)et — direction x/y/z,

c’'gst-a-dire 30 chocs).

8.6.13 Essai de résistance a la chaleur de brasage (RSH-TTW, resistance to soldé¢ring
heat, through the wave)

L'essgi de brasage a la vague (TTW) a pour objet d’évaluer les performances de |la LED
encappulée soumise a contrainte en raison de la chaleurde brasage. La LED encapsulge doit
étre spumise a I'essai selon la norme JESD22-B106D-

Cet epsai s’applique uniquement aux LED encapsulées déclarées par le fabricant domme
pouvant étre soudées par un procédé de brasage a la vague.

8.6.14 Essai de résistance a la chaleur-de brasage (RSH-refusion)

Cet egsai a pour objet d’évaluer les_performances de la LED encapsulée soumise a confrainte
en raison de la chaleur de brasage.La LED encapsulée doit étre soumise a I'essai sglon la
normeg JESD22-A113F ou la norme ANSI/IPC/ECA J-STD-002C.

Le brasage par refusion doit étre vérifié par essai trois fois a une température de 2p0 °C.
L’essqgi selon 8.6.1 doitétre effectué avant et aprés chaque refusion.

Cet epsai s’applique uniquement aux LED encapsulées spécifiées pour un brasade par
refusion.

\ d . a4 a de—soudag . sans
plomb applicables aux LED encapsulées pour montage en surface. Les LED encapsulées
doivent étre soumises a I’essai selon I'l[EC 60068-2-58.

Taille de I’échantillon: 3 x 10.

8.6.16 Essai de choc thermique (TMSK, thermal shock)

Cet essai a pour objet d’évaluer les performances de la LED encapsulée soumise a contrainte
en raison d’un choc thermique. La LED encapsulée doit étre soumise a I’essai selon la norme
JESD22-A106B. Les conditions suivantes doivent s’appliquer:

e durée: 1 000 cycles;
e condition de cycle TMSK 1: Tg in = —40 °C; T,

S,max

=85 °C;
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