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1. Scope

This SAE Recommended Practice applies to functions of mctor vehicle signalling and marking lighting
devices which usqg light emitting diodes (L.E.D.’s) as light sources. This report provides’test methods,
requirements, and| guidelines applicable to the special characteristics of L.E.D. lighting devices.| This
Recommended Prgactice is in addition to those required for devices designed,with” incandescenf light
sources. This repprt is intended to be a guide to standard practice and is subject to change to feflect
additional experierfce and technical advances.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
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2. References
21 Applicable Publications

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

2.1.1 SAE PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or at www.sae.org.

SAE J575—Test Methods and Equipment for Lighting Devices and Components for Use on Vehicles
Less thaf 2032 mm in Overall Width

SAE J759—lighting Identification Code

SAE J1330—+Photometry Laboratory Accuracy Guidelines

SAE J2139—Test for Signal and Marking Devices Used on Vehicles 2032 or More jn‘\Qverall {Vidth

2.2 Related Publications

The following publications are provided for information purposes only and.is not a required|part of this
specification] The latest issue of SAE publications shall apply.

2.2.1 SAE|PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, WarrendalePA 15096-0001 or at www.sae.otg.

SAE J387—Terminology—Motor Vehicle Lighting
SAE J578—Color Specification



https://saenorm.com/api/?name=952123720c57a4958c1ac8b4cd75aeec

SAE

J1889 Reaffirmed JUN2011

Page 3 of 9

3.

3.1

Definitions

Semiconductor

A material whose resistivity lies in the broad range between conductors and insulators.

3.2 L.E.D.

An indivisible, discrete light source unit containing [a] semiconductor junction[s] in which visible light is
produced when forward current flows as a result of applied voltage.

3.3 L.E.D.

Lighting Device

A device in ¥
3.4 Incan

Device in w
passage of

35 L.ED

For a single
the luminesg

36 L.ED

vhich light is produced by a single or an array of L.E.D. light source unit(s).

lescent Light Source

n electric current.

Light Source Center

ence takes place, or the surface from which luminescence appears to originate.

Lighting Device Light Center

The geomefric center of all the single L.E.D. light source centers within the L.E.D. array
illuminate tHe device function, or the geometri¢ center of the illuminated area if the lig
produced indlirectly.

3.7 Optically Combined L.E.D. Light.Source

The definitio

n of “Optically Combined” in SAE J387 shall also apply to a lamp using L.E.D. |

by substituting “L.E.D.” for the term *filament” in the definition.

3.8 Photogmetric Stability

The point at

which the photometry value is stable to within +5% of the measured value over

15 minute period.

4.

Lighting Identification Code

hich light is produced by means of one or more filaments heated-to incandescence by the

L.E.D. light source unit, the point that is located at the geometric center of the junction where

(s) used to
ht output is

jght sources

he previous

41

The device shall be marked in accordance with SAE J759.

possible additional marking requirements at the discretion of the manufacturer.

Refer to specific device standards for
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5. Tests

The following section describes individual tests which need not be performed in any particular sequence.
Testing may be expedited by performing two or more tests simultaneously on separate samples.

5.1

applicable with modifications as indicated.

51.1 VIBR

ATION TEST

SAE J575 or J2139 is a part of this document. Unless otherwise specified, the following tests are

The evaluation of the sample at the completion of the test shall also include a functional lighting check. If
a partial outage is observed, a photometry test (see 5.1.5) shall be performed and the results recorded.

51.2 Mol

51.3 Dus
If dust is foul
shall be detd

51.4 CoOR

515 PHO
All photome
output (lumir
light source
5.1.5.1 8i
Energize th
Continue to
Record the
between the
all of the req
5152 In

Energize the
again after

TURE TEST
[ TEST

hd on the inside of the lens, the change in the maximum photométiic intensity of
rmined by using the photometric procedures in 5.1.5.

ROSION TEST

TOMETRY TEST

ry tests should be performed in accordance*with SAE J1330. Because the
ous intensity) of a L.E.D. lighting device typically decreases as the temperature ¢
ncreases, the following stabilization and measurement methods are required.

pady-Burning L amp Functions (such-as tail lamps and side marker lamps)

b applicable test device function and record the H-V photometric value afte
energize the test device for-30 minutes or photometric stability which ever

1 minute H-V reading ‘and the 30 minute (or photometric stability) H-V reading ar
Lired test points, including maximums.

ermittent Operating L amp Functions (such as stop lamps and turn signal lamps)

the sample

photometric
f the L.E.D.

r 1 minute.
becurs first.

photometric values at all the required test points, including maximums. Calculate the ratio

d apply It to

applicable test device function and record the H-V photometric value after 1 min

whichever o

te and then

0 minutes. Continue to energize the test device for 30 minutes or photometric stability,
curgfirst. Record the photometric values at all the required test points, including|maximums.

Calculate the¢ ratio between the 10 minute H-V reading and the 30 minute HV reading and apply it to all of

the test points. Calculate the ratio between the 1 minute H-V reading and the 30 minute (or photometric
stability) H-V reading and apply it to the test points.
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NOTE—Other test methods which yield equivalent results may be used. Examples include eliminating
the ratio calculation and directly measuring the maximum photometric value at one minute (for a
typical L.E.D. device where photometric values decrease with on-time) or directly measuring
values at the specified on-time when the photometric measurement equipment can record near
simultaneous readings at all test points. Readings at shorter on-times may also be used when the
photometric output vs. time performance of the device is known.

516 WaR

PAGE TEST ON DEVICES WITH PLASTIC COMPONENTS

Not required.

Test

52 Color

The color sh
5.3 Therm
531 Sco

This test eva
due to expo)

vehicle locafions that could produce temperatures outside the test range specified may

special test 1
532 Tesq

A thermal o
temperature

533 TEesq
The sample
5331 TH

The device d

hll be tested as specified in the SAE report of the applicable device function,
al Cycle Test
PE

luates the ability of the sample device to resist optical, eléctrical, or physical 1
sures to repeated changes from hot to cold temperature-extremes. Devices

Equirements.
EQUIPMENT

ycle chamber capable of providing the temperature extremes and rates of
n the temperature-time profile specifiegdrin Figure 1.

PROCEDURE
levice, mounted on a test fixture shall be subjected to thermal cycles as follows:

ermal Cycle

be-30°C, a

5332 D

d the maximum'temperature shall be 50 °C.

vice Operation

halfunctions
installed in
necessitate

change of

hall be tested to the thermal cycle profile shown in Figure 1. The minimum tempgrature shall

times in SAE

5.3.3.3

J575, Warpage Test.

Test Duration

8 complete cycles of the thermal cycle profile shown in Figure 1 shall be completed.
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5.3.3.4 Sample Evaluation

During the final thermal cycle, the sample lighting function(s) shall be continuously checked for
permanent or intermittent outages while energized from Point “A” (cold temperature) to Point “B” (hot
temperature) in Figure 1 and the results recorded. If partial outage occurred, a photometry test (5.1.5)
with the remaining functional L.E.D. segments lighted shall be performed and the results recorded. Upon
completion of the thermal cycle exposure the sample device shall be visually examined for any cracking,
rupture, or warpage of parts and the results recorded. If changes are observed that could result in failure
of the other tests contained in Section 5, those test(s) shall be performed on the same sample used for
the thermal cycle test and the results recorded.

AMBIENT TEMPERATURE TRANSITION RATES

MINIMUM 0.6 °C (1 °F) PER MINUTE
MAXIMUM 5 °C (9 °F) PER MINUTE
80
0T POINT “B”
60 +
s 1 HR MIN /
53: 122 1
40 1 W
30 1+
- 73
= H
1 HR MIN POINT “A”
/ - o2

HOURS

FIGURE 1—THERMAL CYCLE PROFILE
6. Requirements

6.1 Perfoymance Requirements

A L.E.D. lighting device, when tested in accordance with the test procedures specified in Section 5, shall
meet the following requirements.
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6.1.1

VIBRATION

SAE J575 or J2139. In addition, the following requirements also apply:

6.1.1.1  After completion of test procedure 5.1.1, all L.E.D. light sources contained within the device
shall function or the device shall comply with the photometric requirements in 6.1.5 of this
document.

6.1.2 MOISTURE

SAE J575 or J2139.

6.1.3 Dus

SAE J575 o

6.1.4 CoOR

SAE J575 or

6.1.5 PHO

The photometric performance requirements in the applicable SAE)technical report for the ligh

being tested

6.1.5.1

All photomejry test point requirements includingsmaximums shall be met after the 30

photometric
photometric
6.1.5.2 In
All photome
applying the
the 1 minute

6.1.5.3 Lighted Sectians

Photometric
number of li
being tested

Steady-burning Lamp Functions

J2139.
ROSION
J2139.

[OMETRY

shall be met under the following conditions.

stability) stabilization time and at thes1 minute time, applying the 1 minute/3(
btability) H-V ratio.

ermittent Operating Lamp Functions
ry test point requirements including maximums shall be met after energized

30 minute (or photometric stability) H-V ratio.

requiremients specified in the appropriate SAE technical reports which are ba
phted-sections shall be applied based on the total projected luminous area for
Fhe area shall be equivalent to the number of lighted sections in Table 1.

ing function

-minute (or
minute (or

10 minutes

10 minute/30 (or phetometric stability) minute H-V ratio. And at the 1 minute time, applying

sed on the
the function
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