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Discharge Forward Lighting System and Subsystems 

RATIONALE 

The following updates have been incorporated in SAE J2009: 

2.1.1: Updated title for SAE J578. 

2.1.2: Removed ANSI C78.376-1969. 

2.1.4: Added UN R.E.5. 

2.1.3, 2.1.4, 2.1.5, 2.1.6, 2.1.7: Updated applicable document reference locations. 

2.2.1, 2.2.4, 2.2.5: Updated related publication reference locations. 

3.1: Revised to “An automotive road illumination system comprising of one or more headlamps, discharge light sources, 
ballast/starting system, and interconnecting wiring.” 

3.8: Revised to “A quantitative measure of the color appearance of objects under a given light source in comparison with 
their color appearance under a reference or standard illuminant.” 

3.11: Revised to “Ballast (Automotive Ballast).” 

Table 1: Added additional designation R.E.5 to footnote (a).  

7.3: Removed “[Current fluorescent lamp chromaticity standards in the United States are now based on 
spectroradiometrically determined assignments by the National Institute of Standards and Technology. Refer to ANSI 
C78.376-1969.].” 

1. SCOPE  

This SAE Recommended Practice applies to motor vehicle forward illumination systems and subsystems generated by 
discharge sources. It provides test methods, requirements, and guidelines applicable to the special characteristics of 
gaseous discharge lighting devices which supplement those required for forward illumination systems using incandescent 
light sources. The document is applicable to both discharge forward lighting systems, subsystems and components. This 
document is intended to be a guide to standard practice and is subject to change to reflect additional experience and 
technical advances. 
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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. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

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

SAE J578 Chromaticity Requirements for Ground Vehicle Lamps and Lighting Equipment 

SAE J759 Lighting Identification Code 

SAE J1383 Performance Requirements for Motor Vehicle Headlamps 

SAE J1647 Plastic Materials and Coatings for Use In or On Optical Parts Such as Lenses and Reflectors of 
High-Intensity Discharge Forward Lighting Devices Used in Motor Vehicles 

SAE J2320 Discharge Signal Lighting System 

SAE J2357 Application Guidelines for Electronically Driven and/or Controlled Exterior Automotive Lighting 
Equipment 

2.1.2 ANSI Accredited Publications 

Copies of these documents are available online at http://webstore.ansi.org/. Copies of ANSI/IESNA documents are available 
online at http://www.iesna.org/.  

ANSI Z535.4 Product Safety Signs and Labels 

ANSI/IESNA RP 16-96 American National Standard Nomenclature and Definitions for Illuminating Engineering 

ANSI/IESNA RP 27.1 Photobiological Safety for Lamps and Lamp Systems - General Requirements  

ANSI/IESNA RP 27.2 Photobiological Safety for Lamps and Lamp Systems - Measurement Techniques  

2.1.3 Code of Federal Regulations (CFR) Publications 

Available from the United States Government Printing Office, 732 North Capitol Street, NW, Washington, DC 20401, 
Tel: 202-512-1800, www.gpo.gov. 

CFR Title 49 Part 571 Lamps, Reflective Devices and Associated Equipment (FMVSS 108) 

CFR Title 49 Part 564 Replaceable Light Source Information (Part 564) 

2.1.4 Transport Canada Publications 

Transport Canada documents are available from Transport Canada, Tower C, Place de Ville, 330 Sparks Street Ottawa, 
Ontario K1A 0N5, Tel: 1-800-305-2059, www.tc.gc.ca. 

CMVSS 108 Lighting Systems and Reflective Devices 
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2.1.5 UN Publications 

Available from United Nations Economic Commission for Europe, Palais des Nations, CH-1211, Geneva 10, Switzerland, 
Tel: +41-0-22-917-12-34, www.unece.org.  

UN Regulation 99 Uniform Provisions Concerning the Approval of Gas-Discharge Light Sources for Use in 
Approved Gas-Discharge Lamp Units of Power-Driven Vehicles 

UN R.E.5  Consolidated Resolution on the common specification of light source categories (R.E.5) 
(ECE/TRANS/WP.29/1127 and revisions) 

2.1.6 IEC Publications 

Available from IEC Central Office, 3, rue de Varembe, P.O. Box 131, CH-1211 Geneva 20, Switzerland, 
Tel: +41 22 919 02 11, www.iec.ch. 

IEC 60061 Lamps for Road Vehicles - Performance Requirements 

IEC 60810 Lamp Caps and Holders Together with Gauges for the Control of Interchangeability and Safety 

2.1.7 IES Publications 

Available from Illuminating Engineering Society, 120 Wall Street, Floor 17, New York, NY 10005-4001, Tel: 212-248-5000, 
www.ies.org.  

IES Procedure LM-45 Approved Method for Electrical and Photometric Measurements of General Service Incandescent 
Filament Lamps, IES Lighting Handbook, Reference Volume, Ill 

2.1.8 ASTM Publications  

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, 
Tel: 610-832-9585, www.astm.org. 

ASTM E308-15 Standard Practice for Computing the Colors of Objects by Using the CIE System  

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Recommended 
Practice.  

2.2.1 CIE Publications 

Available from CIE Central Bureau, Babenbergerstrasse 9/9A, 1010 Vienna, Austria, Tel: +43 1 714 31 87, www.cie.co.at. 

CIE 013-3-1995  Method of Measuring and Specifying Colour Rendering Properties of Light Sources  

2.2.2 ACGIH Publications 

Available from American Council of Governmental Industrial Hygienists, 1330 Kemper Meadow Drive, Cincinnati, OH 45240. 

Threshold Limit Values and Biological Exposure Indices for 1989-1990, American Conference of Governmental Industrial 
Hygienists 
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2.2.3 UN Publications  

Available from United Nations Economic Commission for Europe, Palais des Nations, CH-1211, Geneva 10, Switzerland, 
Tel: +41-0-22-917-12-34, www.unece.org.  

UN Regulation 98  Uniform Provisions Concerning the Approval of Motor Vehicle Headlamps Equipped with 
Gas-Discharge Light Sources  

2.2.4 UL Publications 

Available from UL, 333 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, www.ul.com. 

UL 935 Fluorescent-Lamp Ballasts 

2.2.5 IES Publications 

Available from Illuminating Engineering Society, 120 Wall Street, Floor 17, New York, NY 10005-4001, Tel: 212-248-5000, 
www.ies.org.  

IES RP-27.1-05 Photobiological Safety for Lamps and Lamp Systems - General Requirements 

2.2.6 Other Publications 

“Safety with Lasers and Other Optical Sources” by Sliney and Wolbarsht (1980, Plenum Press) 

3. DEFINITIONS 

3.1 DISCHARGE FORWARD LIGHTING (DFL) SYSTEM 

An automotive road illumination system comprising of one or more headlamps, discharge light sources, ballast/starting 
system, and interconnecting wiring. 

3.2 DISCHARGE SOURCE 

An electric light source in which light is produced by a stabilized arc. 

3.3 RUN-UP TIME 

The period of time between when the DFL system is switched ON and when the DFL system reaches a specified output 
level. 

3.4 HOT RESTRIKE 

The ability of a DFL system to restart operation, within a specified time period, after being switched OFF from a steady-state 
(“hot”) condition. 

3.5 PHOTOMETRIC MAINTENANCE 

Change in luminous intensity (DFL system) or luminous flux (light source) during operational life. 

3.6 SUBSYSTEM 

A component or assembly of components, which comprise a portion of the entire system (assembly). 

3.7 LIGHT SOURCE RATED LABORATORY LIFE 

A claim made by the manufacturer of operating time and starting cycles, under laboratory test conditions, over which at 
least 50% of the light sources will meet the life test performance specifications in this standard. 
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3.8 COLOR RENDERING INDEX (CRI), Ra 

A quantitative measure of the color appearance of objects under a given light source in comparison with their color 
appearance under a reference or standard illuminant. 

3.9 ULTRAVIOLET RADIATION 

Radiation in the spectral region between 100 nm and 400 nm. Definitions and terminology are adopted in accordance with 
IES RP-27.1-05. 

3.10 STEADY STATE 

A condition under which the light output of the device is considered to be stable or changing at such a slow rate as to be 
insignificant. This condition is generally measured in terms of a maximum percent change per time period. Steady-state 
parameters are established by allowing the system to operate for a designated time after being switched ON. 

3.11 BALLAST (AUTOMOTIVE BALLAST)  

A device for stabilizing the operating characteristics of a discharge lamp. The ballast contains all the necessary circuitry to 
start a lamp and cause it to operate within a specified power profile range. It controls the required light output characteristics 
of the automotive discharge lighting system. The ballast may consist of one or more separate components. 

3.12 SPECTRAL IRRADIANCE, Eλ(λ) 

The spectral concentration of irradiance in accordance with ANSI/IESNA RP-16-96. 

3.13 SPECTRAL LUMINOUS EFFICIENCY FUNCTION, V(λ) 

Standard spectral efficiency function for the human eye under photopic conditions as defined by ANSI/IESNA RP-16-96. 

3.14 COLOR CONTENT (RED) 

The percentage of total visible light energy in the spectral region of 610 to 780 nm. 

4. LIGHTING IDENTIFICATION CODES, MARKINGS, AND NOTICES 

4.1 Lamps may be marked in accordance with SAE J759 for the applicable forward lighting system and discharge system, 
“HG.” 

4.2 The DFL system shall contain a label indicating the presence of high voltage, e.g., the international electric shock 
hazard symbol (“lightning bolt”) per ANSI Z535.4. 

4.3 Subsystem components shall be marked per 49 CFR 564 Part 564 for light sources and ballast subsystems. 

4.4 If applicable, subsystem components shall be marked for mercury content per ANSI Z535.4. 

5. TESTS 

Unless otherwise indicated, all sample DFL systems shall be seasoned at design voltage and steady operation for 20 hours 
prior to being subjected to the tests that follow. Alternatively, these tests shall be carried out with light sources which have 
been seasoned for a minimum of 15 cycles having the following switching cycle: 45 minutes on, 15 seconds off, 5 minutes 
on, 10 minutes off. 

The power supply used in a test shall be capable of supplying the proper current the subsystem requires during the specified 
conditions. 

A new DFL system may be used for each test. 
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