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1. SCOPE
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bnd color maintenance testing duration (Section 5.5.4.1)

tive lighting usage in the US for the lifé’of the vehicle is referred to the reports JMTRI-2008-14 and
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2. REFERENCES
2.1 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

2.2 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J1889 LEQ Signal and Marking Lighting Devices
SAE J2650 Performance Requirements for Light Emitting Diode (LED) Road Illlumination-Device $ystems
SAE J573 Miniature Lamp Bulbs
2.3 IES Publications

Available from IES, 120 Wall Street, 17" Floor, New York, NY 10005, Tel: 212-248-5000, www.ies.ord.
IES LM-80-08 Megsuring Lumen Maintenance of LED Light Sources

IES TM-21-11 Projecting Long Term Lumen Maintenance of LED Light Sources
2.4 Related Publigations

The following publicptions are provided for information purposes only and are not a required part of this SAE Technical
Report.

UMTRI-2008-14 Rear-World Frequency of Use’of Lighting Equipment

UMTRI-2008-48 LEDs and Power Consumption of Exterior Automotive Lighting: Implications for Gasoline and
Electric Vehicles

3. DEFINITIONS
3.1 DUT

Device Under Test (LED-package, arrays and modules)

3.2 LED LIGHT SOURCE (SAE J573)

A light source where the visible radiation is emitted from one or more LED’s. An LED light source may or may not require
an additional electronic control unit (gear) and may or may not require additional provisions for thermal management

3.3 LED PACKAGE (ANSV/IES RP-16-10)
An assembly of one or more LED dies that includes wire bond or other type of electrical connections, possibly with an

optical element and thermal, mechanical, and electrical interfaces. Power source and ANSI standardized base are not
incorporated into the device.
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3.4 LED MODULE (ANSI/IES RP-16-10)

An assembly of LED packages (components), or dies on a printed circuit board or substrate, possibly with optical
elements and additional thermal, mechanical, and electrical interfaces that are intended to connect to the load side of a
LED driver. Power source and ANSI standard base are not incorporated into the device.

3.5 LUMEN MAINTENANCE (IES LM-80-08)

Lumen maintenance is the luminous flux output remaining (typically expressed as a percentage of the maximum output)

at any selected elapsed operating time. Lumen maintenance is the converse of lumen depreciation.

3.6 LUMEN MAIN

The elapsed operati
expressed in hours.
shut down.

3.7 LED SOURCH
The condition where
3.8 CASE TEMPH

Ts is the temperaty
manufacturer of the

3.9
T;, max is the maximur
4. MARKINGS

4.1 Sample Marki

FENANCE LIFE (JES | M-80-08)

hg time at which the specified percentage of lumen depreciation or lumenmair
Operating time does not include the elapsed time when the light source is cycl
FAILURE

a LED source fails to produce light.

RATURE, Ts (IES LM-80-08)

re of the thermocouple attachment point on the LED light source package
backage.

MAXIMUM JUNCTION TEMPERATURE, T;, max

n junction temperature for operating LED’s specified by the manufacturer of the L

19

Individual DUTs shall be tracked duringlife and lumen maintenance testing. Samples can be ids

applied directly to th
test rack position oc

4.2 Sample Selec

Sample DUTs shall
method and sample

e samples or by (abels that can be attached to samples during transport and ev
cupied by the sample during life test.

ion

size 'used shall be reported.

tenance is reached,
ed off or periodically

as defined by the

ED package.

entified by markings
hluation or to the life

betselécted to be sufficiently representative of the overall population being t¢sted. The sampling

5. TESTS

5.1 General

Clean DUTs shall be used to limit handling marks or contaminations of the surface. The manufacturer's handling

instructions must be

observed, in regards to electro-static discharge, ESD.

5.2 Environmental Conditions

5.2.1 Mechanical

Static

The DUTs should be conducted under mechanically static conditions.
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5.2.2 Temperature and Humidity

The DUT shall be tested at the case temperature Ts such that T is greater than Tsmax minus 10 °C, or T, is greater than
T, max Minus 10 °C, whatever is appropriate according to the specification of the DUT (See Rationale).

Case temperatures shall be controlled to a tolerance of + 2 °C during lumen maintenance testing. Humidity shall be
maintained to less than 65 RH throughout the life and lumen maintenance test.

5.2.3 Airflow

Airflow shall be m|n|m|zed for proper DUT startlng and operation because of heat flow characterlstlcs that differ due to

variation in airflow.
minimize any drafts

5.2.4 Operating O

The operating orien
LED light sources a
management. The u
testing racks with mi
5.3 Electrical Con
5.3.1  Input Voltag

Input voltage shall ¢
of the required dc in

5.3.2

The input current sh

of the rated rms valt
100 mA, the tolerampce of 5 % of the rated.rms value during life testing is acceptable. The dri

maintained over the
temperature in acco
in typical operation.

5.3.3 Auxiliary Eq

For LED light sourg
shall be used.

Input Currer

n the |mmed|ate V|C|n|ty of the dewces under test

rientation and DUT Spacing
ation of the DUT should be as specified by the manufacturer. In@eneral, orien
5 they are solid-state but there may be effects from convection airflow due to he
hits shall be spaced to allow airflow around each test sample. This is facilitated b
himal structural components to block airflow.

Jitions

e and Current

bnform to the rated input (rms) voltage, the.direct current( dc) and ripple voltage
put voltage. The operating current of the DUT shall be the same current as in typi

t Regulation

bll be monitored and regulated.to within £2 % of the rated rms value during life te
e during photometric measurements. For low power LEDs in which the operatin

entire period of the operation of the LED light source. The current can be de-r
dance with the mapufacturer’'s recommendation. The intent is to test the LEDs at|

Llipment Inclading Drivers

es without integrated auxiliary equipment, external drivers compliant with man

!

should be taken to

tation will not affect
at-sinks and thermal
y designing open life

shall not exceed 2%
cal operation.

stingandto + 0.5 %
current is less than
e currents shall be
ted as a function of
the same current as

Lifacturer’s guidance

5.4 Case Temperature

The case temperature T, shall be monitored during life testing. T is measured directly on the component at the
manufacturer-designated case temperature measurement point (e.g., thermocouple attachment point) on the LED unit. A
heat sink meeting the recommendations of the manufacturer should be used.
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